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Pabouast mporpamMma 1o (u3MKe Ha YpOBHE OCHOBHOTO 00MIero oOpa3oBaHMs COCTABICHA Ha OCHOBE MOJIOKEHNH U TpeOOBaHUN K
pe3ynbTataM OCBOGHHS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTENbHOM IPOrpaMMBbl, IPEACTaBICHHBIX B DenepaibHOM
rOCyIapCTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe OCHOBHOro obmiero oopazosanus (PI'OC O0O0), a takxke ¢ yuérom [IpumepHoit
nporpammbl BocrinTanusi W Konnenmun mpenogaBanus ydeOHoro mpenmera «®Pusmka» B 00pa3oBaTeNbHBIX OpraHU3ALMIX
Poccuiickoit deneparyy, peau3yrOIUX OCHOBHBIE 00111e00pa30BaTeIbHBIC IPOrPAMMBI.

[NOSACHUTEJIbHAA 3AITMCKA

Conepxanne IIporpamMbl HamnpaBieHO Ha (POPMHUPOBAHHME ECTECTBEHHO-HAYYHOW I'DAaMOTHOCTH YYAIlUXCSl M OpTraHH3alHIo
n3y4deHus pU3NKH Ha eSITEbHOCTHON OCHOBE. B Hell yunThIBalOTCS BO3MOXKHOCTH IpeaMeTa B peannzanuu tpedoBanuii GI'OC
OOO«K mIaHupyeMbIM JTHYHOCTHBIM M METANpPEIMETHBIM pe3yibTaTaM OOYdeHHs, a TaKXKe MEXKIIPEIMETHbIE CBS3H €CTECTBEHHO-
HayYHBIX y4E€OHBIX TIPEMETOB HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUS.

B mporpamme orpenenstoTcsi OCHOBHBIE 1€ W3Y4eHUs! (PU3MKM Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs, TUIAHUPYEMbIE
pe3yNbTaThl OCBOCHHS Kypca (PM3UKH: TMYHOCTHBIE, METallpeIMETHBIE, PeIMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma ycTaHaBiMBaeT pacmpejeieHie y4eOHOro wmarepuayia 1O rojam oOydeHust (IO Kjaccam), TNpeyiaraer
TIOCJIE/IOBATENIFHOCT, U3Y4YEHHUsT TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs NPEIMETHOTO COJEpKaHUS W Y4ETe BO3PACTHBIX
OCOOCHHOCTEW YdalluXcs, a TaKXKe MPUMEpPHOEe TEMAaTHYeCKOe IUIAaHMPOBAHME C YKa3aHHEM KOJHMYECTBa YacOB HA W3y4eHHE
Ka)XJIOM TeMbI U XapaKTEepUCTHKON yueOHOH IeSTEeIbHOCTH yYalluXcsl, Pealin3yeMOi PY U3yUYEeHHU STHX TEM.

[Tpu pazpaborke paboueil mporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHWHM YYTEHBI BO3MOXKHOCTH HMCIIOJIb30BAHUSI AJIEKTPOHHBIX
(undpoBEIX) 00pa30BATENBHBIX  PECYpCOB,  SIBIISIIOMIMXCS  Y4eOHO-METOIMYECKMMH MarepuaiaMy  (MyJIbTUMEIUIHHbIC
MPOrpaMMBbl, JJIEKTPOHHbIE YYEOHUKHM W 3a/IaYHUKH, OJICKTPOHHBbIE OWOJIMOTEKH, BUPTYaJbHbIE JIAOOPATOPHH, HIPOBbIC
MPOrpaMMBbl, KOJUIEKIMH IHU(POBBIX 00pa3oBaTeNbHBIX PECYPCOB), pPEATM3YIOIIUX AHuAakTHueckre Bo3MokHoctH WKT,
coJIep’KaHKe KOTOPBIX COOTBETCTBYET 3aKOHOJATENILCTBY 00 00pa3oBaHHM.

ObLIAAL XAPAKTEPUCTHKA YYEBHOI O IIPE/IMETA «®H3HKA»

Kypc ¢usnkn — cucremooOpas3yronmii sl eCTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (PH3MYECKHe 3aKOHBI
JIe)KaT B OCHOBE TPOLIECCOB M SIBIICHUH, M3y4aeMbIX XUMHEH, Ononoruei, actpoHomued u usmdeckoii reorpadueit. dusmka — 310
NpEIMET, KOTOPBIH He TOJIBKO BHOCUT OCHOBHOW BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MUpa, HO M TNPEIOCTaBisieT Hauboee
SICHbIe 00pa31bl PUMEHEHUSI HAYYHOTO METO/Ia TIO3HAHMS, T. €. crioco0a MoydeHusl JOCTOBEPHBIX 3HaHUIT 0 Mupe. Hakoner, ¢pusnka
— OTO NPEAMET, KOTOprﬁ HapsaaycC ApYruMu €CTECTBEHHO-HAYYHBIMHU NMPEAMETaMH JOJKEH NaTh HIKOJIbHUKaAM IMPEACTaBJICHUE 06
YBIIEKATEILHOCTH HAYYHOT'O UCCIICAOBAHMUS M PAJIOCTH CAMOCTOSITEIIBHOIO OTKPBITHSI HOBOTO 3HAHMSI.

OnHa U3 rIaBHbIX 331a4 (PU3NUEcKoro 00pa3oBaHus B CTPYKTYpeoOIero oopa3oBaHusi COCTOUT B OPMHUPOBAHUU €CTECTBEHHO-
HAaYYHOH I'pPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM MaccChl 00y4arolHuxcs, KOTOpbIE B AajbHeHIeM OyayT 3aHAThl B CAMBIX
pa3Ho- 00pasHbIX cdepax aesTenbHOcTH. Ho He MeHee BakHOUM 3ajadyell sIBISIETCS BBISBJICHHE M IOJrOTOBKA TAJIAHTIMBBIX
MOJIOZIBIX JIFOZICH /sl IPOJOJDKEHHsT 00pa3oBaHusl M JalibHEHIIeH mpodeccMoHaNbHON JIeITeIbHOCTH B O0JaCTH €CTECTBEHHO-
HAaY4YHBIX MCCIIEIOBAHHMI M CO3MaHUU HOBBIX TeXHONOrHH. COIJIacHO MPUHATOMY B MEXKIYHAPOIHOM COOOLIECTBE ONPEICICHHUIO,
«EcrecTBeHHO-Hay4Hast IPAMOTHOCTB — 9TO CIIOCOOHOCTh YEJIOBEKA 3aHUMATh AKTHBHYIO IPAXKIAHCKYIO MTO3UIIMIO IO OOLIECTBEHHO
3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMM HAyKaMH, U €ro I'OTOBHOCTb HMHTEPECOBATHCS €CTECTBEHHO-HAYUHBIMU
unesMu. HaydHo TpaMOTHBIM 4elIOBEK CTPEMHUTCSI y4acTBOBATh B apryMEHTHPOBAHHOM OOCYKAEHHHU NMPOOJIeM, OTHOCSIIUXCS K
€CTECTBEHHBIM HayKaM U TEXHOJIOTMSM, YTO TPEOYET OT HErO CIETYIOIINX KOMIIETCHTHOCTEH:

—Hay4HO OOBSCHATD SIBJICHHUS,
—OLICHUBATh U MOHUMAaTh OCOOCHHOCTH Hay4YHOTO HCCIIEOBaHMU,
—UHTEpIPETUPOBATh JaHHbIE U UCTIOIb30BaTh HAYUHbIE JOKA3ATENbCTBA [UIS TTOIY4EHHS BBIBOJIOB.»

Wzydenune Gpu3uKu CioCOOHO BHECTH PEIIAIOIINI BKIIa/ B JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOM IPAMOTHOCTH OOYUYarOIINXCSl.
LHE/JTH H3YYEHUA YYEBHOI O IIPE/IMETA « DU3HKA»

Lenn m3ydeHus: GU3MKK Ha YpOBHE OCHOBHOrO 00Iero oOpa3oBaHus ompenesieHbl B KoHIENIUMKM TpenonaBaHusi yueOHOro
npeaMeTa
«Dm3uKka» B 00pa3oBaTeNbHBIX oOpraHm3aunusx Poccuiickoit @enepamuy, peanu3yloONMX OCHOBHBIE 00Ie00pa3oBaTeIbHbIC
porpaMmbl, yrBepkIEHHON perenrneM Komnernn MunucteperBa npocselierus: Poccuiickoit deepatiim, IpOTOKOI OT 3 ieKadpst
2019 . Ne TIK-4BH.

Henu nzydeHuss PU3UKH:

—IIpuoOpeTeHne NHTEPEca U CTPEMIICHHUSI 00YJaIOIUXCsl K HAYYHOMY H3YYEHHIO MNPHUPOJIbBI, Pa3BUTHE WX WHTEIUIEKTYalbHbBIX U
TBOPYECKHUX CIIOCOOHOCTEH;

—pa3BUTHE MPEACTABICHUI O HAYYHOM METOAE IO3HaHMS M (OPMHUPOBAHHME HCCIEAOBATEIBCKOTO OTHOIICHHS K OKPYXKAIOUINM
SIBIICHUSIM;

—(hopMHUpOBaHHE HAYYHOIO MHUPOBO33PEHHS KaK pe3ylbTaTa M3y4eHHS OCHOB CTPOCHHUS MaTepHd M (YHIaMEHTAJbHBIX 3aKOHOB
¢bu3nKy;

—hopMupoBaHUE MPEACTABICHUH O PONIN (PU3HKH JUTA PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHI;

—pa3BUTHE MIPECTABICHUIN 0 BO3MOXHBIX chepax Oymayriel mpodecCHOHATHHON IS TEThHOCTH, CBI3aHHON ¢ (DU3UKOH, TOITOTOBKA
K JajbHeHIeMy oOy4eHnIo B ’TOM HaIlpaBJICHHN.

JlocTirkeHne 3THX 1eneil Ha ypoBHE OCHOBHOI'O O0IIEro 00pa30BaHMs 00ECTIEUMBACTCS PEIICHUEM CIIETYIOINX 3a1ad:

—TIpUOOpeTeHNE 3HAHUH O IMCKPETHOM CTPOSHNH BEIIECTBA, O MEXaHUUECKNX, TETUIOBBIX, 3JIEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSIX;

—IIpUOOpEeTeHNEe YMEHUH ONMUCHIBATE M OOBACHATH (PU3NUECKHE SIBJIICHHS C UCIIOIb30BAHUEM TTOTYIEHHBIX 3HAHUM;

—OCBOEHHME METO/IOB PEIICHHS ITPOCTEHIITNX PACUETHBIX 3324 C MCHONb30BaHNEM (DM3MUYECKUX MOJIENIEH, TBOPUECKUX M MPAKTHUKO-
OpPHEHTHPOBAHHBIX 33]1a4;

—pa3BUTHE YMEHWH HAOJIOAATh MPUPOJHBIC SIBJICHMS W BBINONHATH OIBITHI, J1a0OpaTOpHBIE PAaOOTHI M SKCIEPHMEHTAIbHBIC
WCCIIEIOBAHMS C MCHOJIb30BAHNEM M3MEPHUTEIILHBIX TPHOOPOB;

—O0cBOeHHEe NMPUEMOB padoThl ¢ MHpOpMaIHell (pU3NIECKOro copepKaHus, BKIIOYas MH(OPMAIMIO O COBPEMEHHBIX JIOCTIKEHUSIX
(U3UKY; aHAINM3 ¥ KPUTHIECKOE OIIEHMBAHUE MH()OPMALIUH;

—3HAKOMCTBO cO cepamMu MpodecCHOHATIBHON JEATEIbHOCTH, CBSI3AHHBIMH C (M3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMH,
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OCHOBaHHBIMH Ha JOCTIKCHUIX (PU3MIECKON HAYKH.
MECTO YYEBHOI' O IPEJIMETA « ®U3UHKA» B YAEFHOM IIV/ITAHE

B cootBerctBun ¢ ®T'OC OOO ¢usmka sBisieTcst 00s3aTeNBHBIM TPEJAMETOM HA YPOBHE OCHOBHOTO OOMIETO 0Opa3oBaHMS.
JlaHHast mporpamMma mpenycMaTpuBaeT u3ydeHne (Gpu3nku Ha 0a30BoM ypoHe B o0béme 245 4 3a Tpu roga oOydeHHs O 2
y B Hememo B 7 M 8§ Kimaccax W mo 3 4 B Henenio B 9 kiacce. B TemarmueckoM IUIaHMpOBAaHWM JUISL 7 M 8 KiaccoB
TIpe/roJIaraeTcs pe3eps BpeMeHH, a B 9 Kiracce — MOBTOPUTEIHHO-0000IAI0IINN MOTYIIb.

PECYPChI
10 ®OPMHPOBAHHIO H OIIEHKE ®YHKITHOHAJTbHOH I'PAMOTHOCTH

1. Bbank 3amanunii Ut GOpMUPOBAHUS U OLIEHKH (YHKIIMOHAIBHON IPaMOTHOCTH O0yYarOIMXCsi OCHOBHOM MIKOIBI (5-9
kiaccel). ®T'BHY UHCTHTYT cTpaTeriu pa3BuTHs 00pa30BaHUs POCCHICKOI akameMun oOpazoBanus: http://skiv.instrao.ru/bank-
zadaniy/.
2. JleMOHCTpallMOHHBIE MaTepUalIbl sl OLCHKH (YHKIIMOHAILHOM IpaMOTHOCTH ydammxcs 5 u 7 kiaccoB. ®DI'BHY
«MHCTUTYT CTpaTeruu pa3BUTH 00pa30BaHMs POCCHICKON akaeMuH 00pa3oBanHus» (JleMOHCTpaIioHHbIE MaTepHaIbl
http://skiv.instrao.ru/support/demonstratsionnye-materialya/.

3. OrtkpoiThie 3aganust PISA: https:/fioco.ru/mpumepsi-3aaad-pisa.

4. [Tpumeps! OTKpBITHIX 3anaHui PISA 1o unTarenbckoil, MaTeMaTH4ecKoi, eCTeCTBEeHHOHAYYHOU, (PMHAHCOBOM
IPaMOTHOCTH U 3aJIJaHUi 110 COBMECTHOMY pelieH o 3aaa4: http://center-imc.ru/wp-content/uploads/2020/02/10120.pdf.
5. COOpHHKH ATATIOHHBIX 3aJjaHui cepun « DYHKIIMOHAIBHASI TPAMOTHOCTb. Y YMMCSI JUTS )KU3HM) U3aTelIbCTBA

«IIpocBemenney: EcrecTBeHHO-HaydHas TpaMOTHOCTb. 3eMJIsl 1 KOCMHYeCKHe cucTeMbl. Tpenaxep. 7-9 knaccel/ AdaynaeBa
O.A., JIames A.B., SImmukosa [1.C. / ITox pen. Anekcammunoit U.FO/ TIpoceemenue, 2021

6. dyHKIMOHABHASI TPAMOTHOCTH 5,7 Kiacc. OmnbIT cucteMbl oopazoBanus r. Cankr-Ilerepoypra. KUM, cnierudukarys,
koaupukaropsr: https://monitoring.spbcokoit.ru/procedure/1043/.
7. DNeKTpOHHBIH OaHK 3aaHuil Mo GyHKIMOHATBHON rpamMoTHOCTH: https://fg.resh.edu.ru/.
COAEPXXAHHME YUEBHOI'O ITPEIMETA «®U3MKA»
7  KJacc
Pa3nen 1. ®u3nka u eé postb B NO3HAHUH OKPY:KAI0LIEr0 MUPa
Om3nka — Hayka o mpupone. SBineHus npupoibl. DuU3MUECKHe SIBICHHA: MEXaHMYECKHE, TEIUIOBBIC, JIIEKTPUYECKHE,

MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckre BEIMUYUHBL M3MmepeHne (Qu3Mueckux BenuuyuH. Dusuueckue npuOOphl.  [lOrpemHoCTh  M3MEPEHHid.
MexyHapoaHasi CUCTEMA CIUHMILL.

Kak ¢u3uka u Apyrue ecTeCTBEHHbIE HAyKH HM3Y4YaloT NMpHUpony. EcrecTBEHHO-Hay4HBIH METOJ TMO3HAHMS: HAOIIOJCHHE,
MOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBMIKCHHUE THIIOTE3, IKCIIEPUMEHT [0 MHPOBEPKE THUIOTE3, OObSICHEHHE HaOJII0aeMOoro
siBrienust. Onrcanue (PU3NUECKHX SBJICHHI C TOMOIIBIO MOJIEIEH.

Lemoncmpayuu

Mexanuueckue, TEIUIOBbIE, HJIEKTPUUYECKUE, MArHUTHBIEC, CBETOBBIC SIBJICHUSL.

dusnueckre npuOOPsI U MpoLeLypa MPSIMbIX U3MEPEHUI aHAJIOTOBBIM U 1IU(POBBIM MPUOOPOM.
Jlabopamopnas paboma

1. Omnpenenenue MEeHbI JeNEHHS KAl U3MEPUTEIBHOT0 IPHOopa.

2. W3mepenne 06béMa KUAKOCTH U TBEPAOTO Tema.

3. Omnpenenenue pa3MepoB MajbIX Tell.

Jlabopamopnuiii onvim

1.  Usmepenue paccrosumii.

2. W3mepenune TemnepaTyphl IPH MOMOIIH KUAKOCTHOT'O TEPMOMETpa M JATYHKA TEMIIePaTyphl.

3. [IpoBenenue uccienOBaHusl IO MPOBEPKE TMITOTE3bI: TAILHOCTD MOJETA MIApHKa, MYIEHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIE,

4eMOOIIbIIIe BBICOTA ITYCKA.

Paznen 2. [lepBoHayaibHble CBeeHHSI O CTPOCHHH BelIECTBA

CTpoeHne BeIecTBa: aTOMBI H MOJIEKYIIBI, UX pa3Mephl. OTBITHI, TOKa3bIBAOIIIE JUCKPETHOE CTPOCHIE BEIIECTBA.

JBwxenue dvactui] BemiectBa. CBsi3b CKOPOCTH JBIIKCHHSI YAaCTHIl C TeMIieparypoil. bpoyHoBckoe aBmxkenue, auddysus.
BsanmMopneiicTBre YacTHIl BEMIECTBA: MIPUTSHKEHUE U OTTAIKHBAHIE.

ArperaTHbIE COCTOSHHS BEIECTBA: CTPOCHHE Ta30B, KUIAKOCTEH W TBEPIBIX (KPUCTAJUIMYECKUX) TeNl. B3amMOCBS3b MEXKIY
CBOWMCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX COCTOSIHUSX M MX aTOMHO-MOJEKYISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHBIX
COCTOSIHUM BOJBI.

Jemoncmpayuu

Habnromenne OpOyHOBCKOTO JIBHKCHUS.

Habmnronenue nuddy3um.

Habnronenue sBrneHwiA, 00BACHIIOMUXCS IPUTSHKCHAEM MIIMOTTAIKIBAHUEM YacTHI] BEIIECTBA.
Jlabopamopmvie onvimol

4.  Ouenka auameTpa aToMa METOIOM PSIOB (C HCIIONb30BaHKueEM (oTorpaduii).
5. OnbITel 10 HAGMIOIEHUIO TEMIOBOTO PACIITUPEHHS Ta30B.
6.  OmnbITH 10 OGHAPYKEHHIO IEHCTBHS CHIl MOJIEKYJISIPHOTO MPUTSKEHHSL.

Pa3znen 3. /IBu:keHne M B3amMojieiicTBHe Tej

Mexannueckoe TBIDKEHHE. PaBHOMepHOEe M HepaBHOMepHoe nBikeHHe. CkopocTh. CpemHss CKOpOCTh NPH HEPAaBHOMEPHOM
JIBIKEHUU. Pacy€r myTu u BpeMEeHU JBUKEHHUS.

SIBneHue wHEPIIMU. 3aKOH HHEPIUH. B3anMmoaeicTBre TeN Kak MpUIrHA W3MEHEHUS CKOPOCTH IBIKEHUS Tell. Macca Kak Mepa
WHEPTHOCTH Tena. [ImoTHOCTE BemecTBa. CBs3b INIOTHOCTH ¢ KOTMYECTBOM MOJICKYII B IMHAIIC 00BEMA BEIIeCTRA.

Cuna Kak xapakTepucTuka BzaumozencTBus ten. Cuma ynpyroctu u 3akoH ['yka. M3amepenue cuiibl ¢ OMOLIBI0 JUHAMOMETpA.
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SlBnenue TaAroreHust U cwia TspkecTH. Cuila TsDKECTM Ha JApyrux IutaHerax. Bec Ttenma. HeBecomocth. CrokeHue cui,
HaIlpaBJIeHHbIX MO OAHOW mpsmoi. PaBHonelcTByromas cui. Cuna TpeHus. TpeHue CKONbXKEHHs U TpeHue nokos. TpeHue B
MPUPOJIE U TEXHUKE.

Jlemoncmpayuu

HaoGmroieHne MexaHMUeCKOro IBHKEHHS Tella.

M3mepenue ckopocTu MPsIMOTUHEHHOT O IBUXKEHUSL.

HaOnroreHue siBieHUS HHEPIIHH.

HabnromeHne m3MeHEHUsI CKOPOCTH TP B3aUMOJICHCTBHU TEIL.

CpaBHeHuE Macc MO B3aUMOJACUCTBUIO TEN.

CrnoxeHue cuil, HalpaBJIEHHBIX 110 OAHOH MPSIMOIL.

Jlabopamopnas paboma

4.  OnpeneneHue MIOTHOCTH TBEPAOTO TENa.

Jlabopamopmvie onvimol

7. Onpez[eneHI/Ie CKOPOCTHU paBHOMCPHOI'O JABHKCHUA (IHapI/IKaB KHUIKOCTH, MOACIIN SJICKTPUICCKOI'O aBTOMOOMIIS M T. 1'[.).

8.  Onpenenenue cpemneii CKOPOCTH CKOJBKEHHS OPYCKa HJIH IIAPUKA 10 HAKJIOHHOM TLIOCKOCTH. OMBITHI, 1eMOHCTPHPYIOIIHE
3aBHCHMOCTb pacTspKeHus (1edopMalim) Mpy>KUHbI OT TPHI0KEHHOH CHIIBI.
9.  OmnbITH, AEMOHCTPHPYIOIIME 3aBMCHMOCTh CHJIBI TPEHMS CKONBKEHHs OT Beca Tela M XapakTepa COMPUKACAIOMMXCS

MIOBEPXHOCTEN.

Konmponovnas paboma Ne 1 «/Jeuscenue u e3aumooeiicmeue meny
Paznen 4. /laBjienne TBEPABIX TeJl, KUAKOCTEH W ra3oB

Haenenue. CriocoObl YMEHBILIEHUS W YBEJIMYCHUs AaBjieHus. JlaBieHue rasza. 3aBUCHMOCTh JIaBJIeHWsI raza OT 00bEMa,
TemnepaTypsl. Ilepenada naBrneHus TBEPABIMU TelaMU, >KUAKOCTIMM W razamu. 3akoH [lackams. IIHeBMaTHueckue MallIMHBI.
3aBUCHMOCTh JIaBJICHUSI YKUAKOCTH OT TiyOuMHBL ['mapocratmyeckuii mapajokc. CooOmarommecs: cocyabl. [uapaBindeckue
MEXaHHU3MBI.

Atmochepa 3emnn u atmocdepHoe naBienne. [IpuuuHbl cymecTBoBaHHs BO3MYyIIHONW 000m04uku 3emin. OnbiT Toppuyernu.
H3mepenne atMoc(hepHOro JaBiieHHsl. 3aBUCUMOCTh aTMOC(EpHOTO JIABJICHHs OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsr s
U3MepeHus aTMOC(EpHOro JIaBIICHHSI.

JlelicTBrE KMIKOCTH U Ta3a Ha MOrpyXEHHOe B HUX TeJl0. BriTankuBaromias (apxumenosa) cuia. 3akon Apxumena. [lnaBanue
Ten. Bo3nyxoruiaBanue.

Jlemoncmpayuu

3aBUCUMOCTh AABJICHHA Ta3a OT TEeMIIEPATyphI.

[lepenaua naBiIeHUS KUAKOCTHIO M Ta30M.

CooOraromuecs: CoCy/pl.

I'mppaBanueckuii npecc.

[IposiBnenue neiicTBUsE aTMOC(HEPHOro JIABJICHHSI.

3aBHCHUMOCTb BBITAJIKUBAIOIICH CHIIBI OT 00BEMA TOTPYKEHHOWYACTH TeJa U INTOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOW KUAKOCTH.

VYcrnoBue mIaBaHus Tel: IIaBaHKUE WITH MOTPY/KEHUE TeN B 3aBUCUMOCTH OT COOTHOIICHHUS IUIOTHOCTEH Tela U KUIKOCTH.
Jlabopamopnas paboma

5.  Onpenenenne BHITATKUBAIOIIEH CUITBL, AeiiCTBYIONIEH Ha T€JO0, HOrPYKEHHOE B KHIKOCTD.
Jlabopamopnvie onvimui

10. Wccrnemosanue 3aBHCHMOCTH Beca Teia B BOJE OT 00BEMa MOTPYKEHHOW B KUJIKOCTh YACTH TeENA.
11. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, IEHCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT Macchl Teja.

12. Ounsbits, JIMOHCTPHPYIOIIUE 3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI, JCUCTBYIOLIEH Ha TEIO B KHIKOCTH, OT 00bEMa
MOTPYKEHHON B JKUAKOCTh YACTH TeJla W OT TUIOTHOCTH JKUAKOCTH.

13. Koucrpyuposanue apeoMerpa MIM KOHCTPYHPOBAHHE IOIKM M ONpeieeHne eé rpy30mnoabEMHOCTH.
Konmponwvnaa pavoma Ne2 «Cunwl. /laenenue meepovix men»
Konmponwvnaa pavoma Ne3 «/laenenue 6 scuokocmu u zaze. Cuna Apxumeoa»
Pa3nen 5. PadoTa u MolIHOCTH. DHeprus
Mexannueckas pabora. MomHOCTB.
IIpocThie MEXaHU3MBL: pbIvar, OJI0K, HAKIOHHAS IUIOCKOCTh. [IpaBuio paBHOBecus peryara. [IpumeneHne mpaBuiia paBHOBECHS
peraara k 610Ky. «3omotoe npasuino» Mmexanuku. KITJ] mpocteixmexann3moB. [IpocTeie MeXaHU3MBI B OBITY M TEXHHUKE.
Mexannueckas sHeprus. KnHetnueckas ¥ moTeHIManbHast sHeprus. [IpeBpalneHne onHOro BHAAa MEXaHWYECKOH SHEPTUH B
JpYyroi.3aKoH COXpaHEHHs YHEPTHU B MEXaHHKE.
Jemoncmpayuu
[Tpumeps! TPOCTBIX MEXaHU3MOB.
Jlabopamopnas paboma

6.  Onpenenenne paGoThl CUJIBI TPEHHs MPH PABHOMEPHOM JBHKEHHH TENa 110 TOPU3OHTAILHOM MOBEPXHOCTH.
7.  UccnenosaHue ycIoBUiA paBHOBECHS phluara.
8.  Usmepenue KIIJ] HaKJIOHHOM MIOCKOCTH.

JlabopamopHvie onvimul
14. Vizydenue 3akoHa COXpaHEHHs MEXaHUUECKOH SHEPTHH.
Konmponwvnan paooma Ne4 «Paboma. Mowinocms. Inepzusny
8  knacc

Pa3nea 1. TemioBble siBJIeHUS
OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOH TEOpUH CTPOEHMs BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYIL.
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OMBITHL, TOATBEPKTAIOIINE OCHOBHBIC MTOJI0KEHHST MOJIEKYJISIPHO-KHHETHYECKOH TCOPHUH.

Mopenn TBEPIOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSHHMN BemlecTBa. Kpucrasumueckne n amopdubie Tena. OObsicHeHHE
CBOMCTB Ta30B, JKWAKOCTEH M TBEPIBIX TeJI HAa OCHOBE MOJIOKEHWH MOJEKYISIPHO-KMHETHUECKOH Teopuu. CmauunBaHHe H
KalWJUIIpHBIE SIBJICHUS. TerioBoe paciupeHne 1 CKaThe.

Temmepatypa. CBs3b TEMIEPATYPHI CO CKOPOCTBIO TEIIOBOTO JABWKEHHS YaCTHII.

Buyrpennsist sneprusi. CriocoObl MI3MEHEHHsI BHYTPEHHEH SHEPTUH: TEIUIOoNepeaada u coBepiieHre padoTel. Buss
TerIonepeiauy: TerIoNPOBOIHOCTh, KOHBEKIIHS, H3ITydEHHE.

KonmuecTBo TerumoTsl. Y nenbHast TEIUIOEMKOCTD BellecTBa. TeriooOMeH 1 TeII0BOe paBHOBECHE. Y paBHEHHE TEILTOBOTO
6ananca. [ImaBnenne n oTBepeBaHNe KPUCTAUTMUECKUX BEIIECTB. Y IeIbHAs TEIUIoTa ruiaBieHus. [lapooOpazoBanue u
koHaeHcanus. Vcnapenne (MC). Kunienne. Y penbHast Teruiora napooopa3oBaHusi. 3aBUCUMOCTb TEMITEPATyphl KUIIEHHS OT
aTMoc(epHOro naBieHus. BiaakHOCTh BO31yxa. DHEPTUs TOIUIMBA. Y IeNbHasl TEIUIOTa CropaHusl. [IpuHIMIBI paboTh! TEIUIOBBIX
neurateneit. KIT/I terutoBoro nurarens. TeruioBbie qBUTATEeNN U 3aluTa oKpyxkatomiei cpeasl (MC). 3akoH COXpaHESHUS U
TIpEBpaIIEHHs] SJHEPTUH B TEILIOBBIX nporeccax (MC).

Jemoncmpayuu
Habnromenue OpOyHOBCKOTO JIBHKCHUSL.
Hab6nronenue nuddysum.
HaGmonenue siBjeHu CMauyMBaHUsi U KaNMJUISIPHBIX SIBJICHHH.
HaGumtozienne TenuoBoro pacumpeHus Tedl.
V3meHeHne 1aBiieHus ra3a npu N3MeHeHNH 00bEMa 1 HarpeBaHUU MITH OXJIXKIACHHH.
[IpaBuiia u3mMepeHus TeMnepaTypebl.
Buner Teronepenaun.
Oxua)<ieHue TIPH COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiieHn# paboThl BHEITHUMH CHIIAMH.
CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
HaGuoienre KuneHwusl.
HaGuoieHre mocTosHCTBA TeMIEpaTyphl MPH TUIABJICHUH.
Mopnenu TemaoBbIX JBUTATENEH.
Jlabopamopnas paboma

1. HccnenoBanue sBJICHUS TEIIOOOMEHA MPH CMEIIMBAHUH XOJIOIHOMN M TOPSYCH BOJIBI.
2. Omnpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.

3. OmnpeneneHrue OTHOCUTEIHHON BIAKHOCTH BO3TyXa.

4, Omnpenenenue yaenbHON TETUTOTHI IIABICHUS JIBIA.

Jlabopamopmwiil onvim
. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHII MOJICKYIISPHOTO NPUTSDKCHUSL.
. OmnBbITHI 110 BBIPALMBAHUIO KPHCTAJLUIOB ITOBAPEHHOM CONM MiIKcaxapa.
. OnbIThl IO HAOMIOAEHHIO TEIUIOBOI'O PACIUIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX TEll.

4, Omnpenenenue AaBieHUS BO3AyXa B OaIOHE INIIPHUILA.
5. OmBIThI, JIEMOHCTPUPYIOIINE 3aBUCHMOCTD JaBJICHHS BO3JyXaoT €ro 00bEMa M HArpEeBaHUS WM OXJIAKICHHSL.

. [IpoBepka rUNOTE3bl JUHEWHOW 3aBUCUMOCTH JUTHHBI CTOJOWKAKUAKOCTH B TEPMOMETPUUECKON TPYOKe OT
TeMIIepaTyphl.

7. Habnronenne m3MeHeHUsI BHYTPEHHEH SHEPruM Tejla B pe3yibTaTe TeIulonepeNadd U padoThl BHEIIHUX CHIL.
8. OrmpeneneHne KOINYECTBA TEIUIOTHI, MIOIYYEHHOI0 BOIOH MPUTEIIIOO0OMEHE ¢ HarpeThiM METAJUINYECKUM IIMJIHHAPOM.
9. HccenenoBanue mpouecca UCapeHHs.

Konmponovnaa pavoma Ne 1 «Konuuecmeo meniomot»

Konmponwvnasa pavoma Ne 2 «Tennoswle npoueccor»
Pa3nen 2. DaekTpuueckne U MAarHUTHbIE SIBJIEHHUS

Onextpuzanys Ten. [IBa posa 3JeKTpUYECcKHX 3apsAaoB. B3anmoneiicTBue 3apspkeHHBIX Tel. 3akoH KyrnoHa (3aBUCHMOCTB CHITBI
B3aMMOACHCTBUS 3apSHKEHHBIX TEJ OT BEJIMUMHBI 3aPSIIOB U PACCTOSIHUSL MEXKTy TEIaMH).

Onexrpuueckoe mone. HampsykEHHOCTh ANEKTPUYECKOro Tois. lIpMHIWN CyNepHo3WIH ANEeKTPHYECKUX Tmonel (Ha
KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyecknux 3apsamaoB. DIEMEHTApHbIN dnekTpudeckuil 3apsa. Crpoenune atoma. [IpOBOIHUKH M ANMAIEKTPHKH.
3aKOHCOXPAHEHHS AIEKTPUUECKOTO0 3apsiia.

DNEeKTpUUECKU TOK. YCIOBHUS CYIISCTBOBAHHUS dJICKTPHYECKOrO0 TOKAa. VICTOYHWKA TIOCTOSHHOTO TOKa. JleHWCTBHA
IEKTPUUIECKOT0 TOKA (TETIOBOE, XMMUYECKOE, MArHUTHOE). DJIEKTPHUECKNH TOKB XKHUIKOCTSAX M Tra3ax.

Onexrpuueckas nenb. Cmima Toka. Dnekrpudeckoe HampspkeHue. CONpOTHBIICHHE TPOBOAHHUKA. Y IENBHOE COMPOTHBIICHUE
BemecTBa. 3akoH OMa jursa yyacTka nenu. [locienoBaTensHoe 1 mapanieIbHOSCOSANHEHNE IPOBOTHIKOB.

PaboTta 1 MOIIHOCTH DJEKTPUUECKOro TOKa. 3akoH JIkoyms— JleHIa. DnekTpryeckne Menyd W MOTPEOUTEN N IIEKTPHIECKON
sHeprun B ObITy. KopoTkoe 3ambIkaHue.

[TocTostHHBIE MarHUTHI. B3anMopnelicTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe nosie. MarHutHoe 1mojie 3eMIIn B ero 3HaueHne
st xu3HM Ha 3emiie. OmbIT Opcrena. MarHWTHOE MMOJIe 3JIEKTPUYECKOro Toka. IIpuMeHeHHe >JeKTpOMarHWTOB B TEXHHKE.
JlelicTBue MarHUTHOT'O MOJISI HA TIPOBOAHUK C TOKOM. DJIEKTPOBUraTENb MOCTOSHHOTO ToKa. Vcronb3oBanne anekTpoaBuraTenei
B TEXHWYECKHX YCTPOIHCTBAX M HA TPAHCIIOPTE.

Omnpiter @apanest. SIBneHne 31ekTpoMarHuTHOW WHAYKIMH. [lpaBmino Jlenma. OnextporeHeparop. CriocoObl MOmydeHUs
IEKTPUUECKOHN SHEPTHH. DIIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu
DneKTpu3anys Tel.



JBa poja »JeKTpUUYECKUX 3apsifoB U B3aUMOACUCTBHE 3apsyKEHHBIX TEJ.
YeTpoicTBO U IEHCTBUE AJIEKTPOCKOTIA.

DeKTpocTaTUUecKast HHAYKLHSI.

3aKOH COXpaHEeHHUsI SJIEKTPUUECKUX 3aPsI/I0B.

[TpOBOTHUKY U TUIICKTPUKH.

MonenupoBaHUe CHUIOBBIX JTUHHUNA 3JIEKTPUUECKOrO MOJIS.
HcTouHuky NOCTOSITHHOTO TOKA.

JlefcTBUSI AIEKTPUUECKOrO TOKA.

DJIEKTPUUECKUNA TOK B HKHUIKOCTH.

T"azoBwIii pazpsia.

M3mepenue cuitbl Toka aMIepMeTpOM.

M3mepenune »IIeKTpUUecKOro HaIpsHKeHUsT BOJIBTMETPOM.
Peocratr u marasuH conpoTHBIICHUH.

B3aumoseiicTBuEe MOCTOSIHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXKHOCTH Pa3JIeIeHUs] MOJIOCOB MAarHura.
MonenupoBaHue MarHUTHBIX TOJIEH TIOCTOSIHHBIX MarHUTOB.
OmnsIT Dpcrena.

MarHuTtHoe moJie TOKa. DJIeKTPOMAarHuT.

JleficTBHie MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.
DNeKTPOABUTaTENb MTOCTOSTHHOT'O TOKA.

HccnenoBanue siBIEHUSI DJIEKTPOMArHUTHON HHIYKIIUH.

OnbiTsl apages.

3aBUCUMOCTh HAIPABJICHUsI MHYKIIMOHHOTO TOKA OT YCJIOBUIEro BOZHUKHOBEHHMSI.
DJeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnas paboma

5. COopka u mpoBepka pabOThl AMEKTPUUYCCKON IEMH MOCTOSIHHONOTOKA.

6. W3mepeHune U peryanpoBaHie CHIbI TOKA.

7. 3MepeHue 1 peryjimpoBaHue HAPSHKEHUS.

8. VccneioBanye 3aBHCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3UCTOp, OT COMPOTHBIEHMS PE3UCTOpA M HATIPSKEHMsS HA
pesucrope.

9. IIpoBepka paBuIa CIIOKEHUs HANPSIKEHUH TIPH MOCIIEI0BATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB.

10. IIpoBepka paBuJIa yisi CHIlbI TOKA MPH MapaUIebHOM COSJMHEHUH PE3UCTOPOB.

11. Onpenesienne paboThl U MOLIHOCTH 3JIEKTPMUYECKOrO TOKA, MIIYIIEr0 4epe3 pe3ncTop.

12. UccneoBanue JeicTBUS 51EKTPUYECKOTO TOKA Ha MATHUTHYIOCTPEIKY.

13. Usmepenue K] a1eKkTpoaBUraTenbHoi yCcTaHOBKH.

14, UccnenoBanue sBIEHUS SIEKTPOMATHUTHON MHIYKIMH (M3MEHEHHIT 3HAYEHNUS ¥ HATIPABJICHHUs MHIYKIMOHHOTO TOKA).
Jlabopamopmwiii onvim

10. ONBITHI T10 HAGIOIEHUIO >JIEKTPU3ALIMU TeJl HHAYKIMEH 1 IPHCONPUKOCHOBEHHUH.

11. UccneoBanue IEHCTBUS 3IEKTPUYECKOTO MOJs Ha TPOBOJHUKH U INJIEKTPUKH.

12. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb SIEKTPUYECKOTO COMPOTHBIEHHS MPOBOJHMKA OT €r0 JUIMHBI, IUIOIAJH
TIONEPEYHOro CEYEHHs M MaTepuaa.

13. UccneioBaHue 3aBUCUMOCTH CHJIBI TOKA, MJIyLIErO Yepe3 JIaMIOUKYy, OT HAIPSKEHHS Ha HEl.

14, Onpenenenue KI1J] narpesates.

15. WccneioBanie MarHUTHOTO B3aUMOJIEHCTBHS MOCTOSIHHBIX MarHUTOB.

16. U3yueHre MarHUTHOTO T0JIsl TIOCTOSIHHBIX MATHUTOB MPH MX 00BENHEHUH U Pa3/IeCHUH.

17. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh CHJIbI B3aUMOJICHCTBHS KATYIIKH ¢ TOKOM M MArHMTa OT CHMJIbI TOKAa H
HAIpPaBIIEHUs TOKA B KATYIIKE.

18. U3yueHue eCTBUS MarHUTHOTO MOJIsS HA TPOBOIHUK C TOKOM.

19. KoHCTpynpoBaHue U H3ydeHHe paboThl JEKTPOIBUTATENS.

Konmponovnasa paooma Ne 3 «Ilocmoannwlii 3n1eKmpuiecKuii mok»
Konmponovnaa paooma Ne 4 «Maznummnole a6neHun
9  knacc

Paszgen 1. Mexannueckue siBJIeHUSA

MexaHnndeckoe BmkeHHe. MarepuanpHas Touka. Cucrema otcdéra. OTHOCHTENBHOCTh MEXAHMYECKOTO  JBHIKCHHUS.
PaBHOMepHOE mpsiMonuHelHOe nBrKeHne. HepaBHomepHOe npsiMonuHEiiHOe aBrmkeHne. CpenHsisi 1 MTHOBEHHAs! CKOPOCTh Tela
TIPY HEPABHOMEPHOM JIBIKCHUH.

Yckopenne. PaBHoyckopeHHOE MpsiMoiiHEHOe ABkeHne. CBoboaHoe magenue. OnbiTs! [anmrest.

PaBHOMepHOE JBIKEHHE 10 OKpyxkHocTH. [lepmox w dacrora oOpamenus. JluHeliHas W yrjoBast CKOPOCTH.
LenTpocTpeMUTENLHOCYCKOPEHNE.

Ilepserit 3akoH Herorona. Bropoii 3akon Herotona. Tpetuii 3akon HeroroHa. [TpuHIMI Cynepno3unuu Cui.

Cuita ynpyroctu. 3axkoH I'yka. Cuita TpeHHsI: CHIIa TPEHUS CKOJIBKEHMSI, CHIIa TPEHHMS TTOKOSI, IPYTre BUBI TPEHHUSL.

Cuita TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpeHne cBoOoaHoro majenus. Jpmwxenue mianetr Bokpyr Comxma (MC).
[epBaskocmuueckast CKOpoCTb. HEBECOMOCTb U MEPETPY3KH.

PaBHOBecne MaTepuaibHON TOUKH. AOcomoTHO TBEpAOE Teno. PaBHOBecue TBEPIOro Tena ¢ 3aKpeIUIEHHON OChIO BpAICHMS.
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MowmeHT cuitbl. LIeHTp TsKecTH.
Nmnynse tena. 3amenenne nmmnynbsca. Ummysbe cuitbl. 3akoH coXpaHeHHs1 MITyibca. PeaktnBHoe npmkenune (MC).
Mexanuueckast paboTa ¥ MOIIHOCTh. PaboTa cuil TsDKECTH, yIpyrocTH, TpeHus. CBsi3b oHeprum M paboTsl. IloreHnmansHas
SHEprus Tena, MOJHATOrO Haj IMOBEPXHOCThIO 3eMiM. lloTeHnmanbHas »HEprust CkaTod NpyKuHbl. KuHeTnueckas sHeprus.
TeopeMa 0 KHHETHYECKOHN SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHH.
Jlemoncmpayuu
HaOumonenne MexaHM4ecKOoro JBW)KEHHS Tella OTHOCHTEIBHOPA3HBIX TEN OTCUETA.
CpaBHeHue MMyTedl U TPaeKTOpUI ABMKEHUS OJHOrO U TOTO JKeTesla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
W3MmepeHne cKopoCTH U YCKOPEHHUSI MPSIMOIUHEHHOrO JBMKEHMUSL.
HccnenoBanue MpU3HAKOB PaBHOYCKOPEHHOTO JIBH)KECHUSI.
HaGumonenue MBUKEHHMS Tella MO OKPYKHOCTH.
HaOmonenne MexaHMYeCKUX SBJICHHH, MPOUCXOMIMX B cucTeMe oTcuéra «Tenmekka» mpu e€ paBHOMEPHOM M YCKOPEHHOM
JIBIDKEHUHM OTHOCHTENBHO KaOuHeTa (DU3HKH.
3aBUCHMOCTh YCKOpPEHMsI T€lla OT MAacchl Tela M JEHCTBYIOLIEHHA HEro CUIbI.
HaGumonenue paBeHcTBa CHII TIPH B3aMMOJACHCTBUM Tell.
W3meHeHue Beca Tena Npu YCKOPEHHOM JIBHKEHUU.
[lepenaua ummynbsca npu B3aUMO/IEHCTBUH Tell.
[Ipeobpa3oBaHust FIHEPIUU NIPU B3aUMOJICHCTBUU TEI.
CoxpaHeHHe UMITyJIbCca IPU HEYTPYTroM B3aUMOICHCTBHN.
CoxpaHeHHe UMITyJIbca MPU aOCONIOTHO YIPYroM B3aUMOJICHCTBHU.
HaGutofienue peakTHBHOTO JIBHKEHUSI.
CoxpaHeHHe MEXaHM4YEeCKOW dHEpPruu MpH CBOOOJHOM I1aJICHUH.
CoxpaHeHHe MEXaHUYECKOM 3HEpruU MPU JBXKEHUH TeNa MOIeHCTBUEM NPYKUHBI.
Jlabopamopnas paboma

1. Onpenenenne yckopenus Teaa Npu PaBHOYCKOPEHHOM [BH/KEHUH 110 HAKIOHHOM MIOCKOCTH.
2. Wccnemosanue 3aBUCHMOCTH ITYTH OT BPEMEHH TIPH PABHOYCKOPEHHOM JBIKEHHH 6€3 HAauaIbHOH CKOPOCTH.

3.  UccrnenoBaHue 3aBHCHMOCTH CHITbI TPEHHS CKOJBKEHHs OT CHJIBI HOPMAlbHOTO AaBieHus. Ompenenenue koddduuuenTta
TPEHUSI CKOJIBIKEHUSL.

4. Onpenenenue KECTKOCTH MPYKUHBI.

5.  Onpenenenne paGoThl cHIBI YIPYroCTH MPU MOABEME IPY3ac HCMOIb30BAHUEM HEMOIBUKHOIO H MOJBHKHOIO OJI0KOB.
Jlabopamopnulii onvim

1. KoncrpynpoBanue Tpakra uisi pa3roHa 1 JalbHEHIIero paBHOMEPHOIO IBIKCHHS IAPHKA HIIH TEIIEKKH.

2. Onpenenenue cpeiHEH CKOPOCTH CKOIbKEHUs OPYCKa MM IBMKEHHS IapHKa 10 HAKJIOHHOH IJIOCKOCTH.

3. [IpoBepka ruIOTE3bl: €CIM NPH PABHOYCKOPEHHOM [IBIKEHHM 0€3 HadalbHOW CKOPOCTH IIyTH OTHOCSTCS Kak psif
HEYETHBIX YHCEIN, TO COOTBETCTBYIOIIME IIPOMEXYTKH BPEMEHI OANHAKOBBL.

4. Onpenenenue paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM JIBIDKEHUH TeJla 110 TOPU3OHTAIBHOH OBEPXHOCTH.

5. V3ydeHne 3aKoHa COXpaHEHUS SHEPTUH.

Konmponovnaa pavboma Nel «Mexanuueckoe osuscenue u e3aumooeiicmeue mesy

Konmponwvnaa pavboma Ne2 «3akonsl coxpanenusn ¢ mexanuke»
Pa3nen 2. Mexannyeckue KojieGaHUsI U BOJHBI

KonebatensHoe nsrxeHne. OCHOBHBIE XapaKTEPHCTHKH KOJIEOAHWI: HEpUOA, 4YacToTa, aMIUINTya. MaTeMaTHYecKud u
NPYKUHHBII MasTHUKY. [IpeBpalieHne sHepruy pu KoliedaTeIbHOM JABIKSHHUH.

3aryxaromue konebanus. BeiHyxaeHHbIe Konebanus. Pesonanc. Mexanndeckne BoMHBL. CBONCTBA MEXaHUYECKUX BOIH.
[IpononpHeIe U MoONEpeYHbIe BOJIHBL. J[I1MHA BOJHBI U CKOPOCTh €€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbI B TBEPIOM TeEIIE,
ceiicmuueckue BosHbI (MC). 3Byk. ['poMKOCTh 3ByKa 1 BbicoTa ToHa. OTparkenue 3Byka. H(Pa3ByK U yIbTPa3BYyK.

Lemoncmpayuu

Habnromenue xonmebaHuii TeNm mMox AEHCTBHEM CHIIBI TSHKECTHH CHIIBI YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Habnroenne BBIHYXKIEHHBIX KOJIeOaHUI 1 pE30HAHCA.

PacnipocTpaneHne NpoJOIbHBIX U MONEPEYHBIX BOIH (HA MOZAENN).

HaOsmozienne 3aBUCHUMOCTH BBICOTBI 3ByKa OT YacTOTHI.

AKYCTHUECKHI PE30HAHC.

Jlabopamopnas paboma

6. Ompenenenne 4acTOTHl M TEpHoAa KoseOaHWH MaTeMaTHYecKoro MasTHUKa. lccriemoBaHue 3aBHCHMOCTH TEpHOAA
KoJieOaHMH MOIBEIICHHOTO K HUTHU TPYy3a OT JJIHMHBI HUTH.

7. Omnpenenenne 4acToThl M EpHo/ia KOIeOaHUH MPYXKMHHOTO MasiTHUKA. VccrnenoBanne 3aBUCHMOCTH TIepro/ia KoseOaHni
MIPYKHHHOTO MasiTHUKA OT Macchl Tpy3a.

8. Usmepenue yckopeHus cBOGOIHOTO MajeHHUS.

Jlabopamopmuwiil onvim

6. [IpoBepka He3aBHUCUMOCTH ITEpHO/Ia KOIeOaHUH Ipy3a, MOBEIICHHOTO K HUTH, OT Macchl Ipys3a.
7. OmBITBI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh IMEpHo/ia KojeOaHUH MPYKHMHHOTO MAasiTHUKA OT MAacChl Ipy3a M JKECTKOCTH
TIPY>KHHBI.

Konmponwvnas paooma Ne3 «Mexanuueckue Ko1ed0anusn u 60J1Hbl»



Pazpnen 3. DjieKTPOMArHUTHOE MOJIE H 3T1eKTPOMATHUTHBIE BOJTHBI
DJIeKTPOMAarHUTHOE IT0JIe. DIIEKTPOMAarHUTHBIE BOJHEL. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJMH. [1IKama ameKTpoMarHuTHEIX BOJTH.
Hcnonp3oBaHue 31€KTPOMATrHUTHBIX BOJIH JUISI COTOBOM CBSI3H.
DnexkrpoMarauTHas npupona ceera. CkopocTh cBeTa. BoHOBBIECBOICTBA CBETA.
Jlemoncmpayuu
CBolicTBa NIEKTPOMATHUTHBIX BOJIH.
BonHoBble cBoiicTBa cBeTa.
Jlabopamopmuwiil onvim
8. M3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C ITOMOIIBbI0O MOOMIIBHOTO TenedoHa.
Paznen 4. CBeToBbI€ sIBJIEHUS
JIygaeBast mozens cBeta. Mcrounuku ceera. Ilpsmonuneiinoe pacnpoctpanenue csera. 3atMenusa ComnHua u JIynsl. OtpaxkeHue
cBera. [Iockoe 3epkaiio. 3aKoH OTpa)KeHHs CBeTa.
[Ipenomienne cBera. 3akoH mpernoMiIeHHs cBera. [lomHOe BHYTpEHHEE OTpayKeHHE CBeTa. lCronbp3oBaHHE IMOIHOIO
BHYTPEHHET0 OTPAYKEHUsI B ONITHYECKUX CBETOBOJAX.
Jlunza. Xon mydeit B nuH3e. OnTudeckas cucreMa ¢oTtoarnmapaTa, Mukpockorna U teneckona (MC). ['ma3 kak onTuyeckas
cucreMa. bin3opyKkocTh U JaTbHO30PKOCTb.
Paznoxenne Genoro cBera B criekTp. OnbIThl HptoToHa. CiioxkeHne CeKTpaibHBIX BETOB. Jlucnepcus cera.
Jlemoncmpayuu
[IpsiMonuHeHOe pacnpoCTpaHEHUE CBETa.
OtpaxeHue cBera.
[onyuenue n300pa)KEeHUH B TIOCKOM, BOTHYTOM M BBITYKJIOM3EpKaJiax.
[Ipenomienue cera.
Ontrudeckuil CBETOBOA.
Xogn dyueii B coOuparoliei JnH3e.
Xon ny4eil B pacceuBaroLIeh JIUH3E.
[Tony4yenne n300paskeHNH ¢ MOMOIIBIO JINH3.
[Mpunnun neiictBust (oroanmnapara, MUKPOCKONA W TEJIECKOIA.
Mogens rnasa.
Paznoxenue 6enoro cBera B CIEKTP.
[MTony4yenne Genmoro cBera MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnas paboma

9. HccneoBanue 3aBUCHMOCTH yIJIa OTPaKEHUs M yIJIa TPEJOMJICHHsS CBETOBOTO JIyda Ha TPAHHIIE «BO3IyX—CTEKI0» OT
yIJia ma/IeHus!.

10. Tlonyuenue uzo6pakenuii c MOMOIILIO COOUpPAIOLIEH THH3bI.

11. Onpenenenne hokycHOro PaCCTOSHMS M ONTHYECKOH CHIIbI COOMpATOIIEit JTHH3bI.

Jlabopamopnuiii onvim

9. U3ydenne XapakTepUCTHK M300pakeHUs PEIMETA B MIIOCKOM 3€pKalle.

10.  OmnwIThI MO pasnoxkeHHIo 6EI0ro CBETA B CIEKTP.

11.  OnwITH 110 BOCTIPUATHIO IBETA TIPEIMETOB MPH MX HAGITFOIEHUIYEpe3 IBETOBBIE (UIBTPHI.

Konmponwvnaa pavboma Ned «Ceemosvlie agnenusn»
Paszgen 5. KBanToBbIe ABJIeHUA
Omneitel Pesepdopra u mianerapuas Mmojaesb aroma. Monens atoma bopa. Hcnyckanue u moriomieHie cBera aroMoM. KBaHTBI
JIuneiuatele CrIeKTpBbl.
PammoaktuBHOCTE. Anbda-, Oera- u ramma-m3mydeHus. CTpoeHHe aTOMHOro sapa. HykiaoHHas Mopjenb aTOMHOTO sapa.
H3oTonsL.
PannoaktuBHbIE TIpeBpamenus. Ilepron nomypacnana aTOMHBIX S7I€ED.
SnepHble peakiyn. 3aKOHBI COXPAHEHUs 3apsIOBOIO M MAacCOBOTO YMCEN. DHEPrus CBA3M aTOMHBIX saep. CBsi3b Maccel U
sHepruu. Peakunu cuntesa u nenenus saep. Vcrounuku sueprun Comana u 38831 (MC).
SAnepnas sHepreTuka. JleWCTBHUA paInOaKTUBHBIX M3TydeHU HaxuBbIe opranu3Mel (MC).
Lemoncmpayuu
CHexTpbl M3Ty4eHHUS U TTOTJIOMICHUSL.
CrexTpbl pa3InyHbIX Ta30B.
CriexTp Bozmopoza.
Habnronenue TpexoB B kamepe Brmbcona.
Pabora cuéTanka HOHU3NPYIOMINX U3TyICHUH.
Peructpanust u3mydeHns MPUPOTHBIX MHHEPAIOB M MPOIYKTOB.
Jlabopamopnas paboma

12. Wccnenosanue TpekoB: M3MepeHHE SHEPIUM YACTHUIIE! TI0 TOPMO3HOMY IMyTH (110 (oTorpadusm).
Jlabopamopmbwiil onvim
12.Habmroiene CIUTONIHBIX M JIMHEHYAThIX CIIEKTPOB M3ITYYCHHSI.
13.M3mepenne paauoakTHBHOTO (OHA.
Pazgea 6. IloBTopuTe1bHO-00001aK0 1M MOAYJIb

[ToBTOpHTENHHO-0000MIAIONMI MOJYNIF TpEAHA3HAYCH Ui CHCTEMATH3allMM W OOOOIIEHWs NPEAMETHOTO CONACp)KaHHS U
OIBITa JAEATEIBHOCTH, INPHOOPETEHHOTO TpPH HM3YYEHHHM BCEro Kypca (U3MKH, a Takxke Uil MOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMeHy 110 (hu3uKe JuIsl 00yJaromuxcsl, BBIOPABIINX 3TOT yI€OHBIN TPEIMET.

[lpn w3ydyeHWH MJAHHOTO MOAYJS pEATU3YIOTCS W CHCTEMAaTH3MPYIOTCS BHJBI JICSITENBHOCTH, HAa OCHOBE KOTOPBIX
obecrieunBaeTcsl JOCTIDKEHHE TIPEJMETHBIX M METAIIPEJAMETHBIX IUIAHHUPYEMbIX pEe3ylbTaToB OO0ydeHHs, (OpMHUpYeTcs
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€CTECTBEHHO-HAayYHasl TPaMOTHOCTh: OCBOCHHME HAay4YHBIX METO/IOB HCCJICIOBAHMS SIBICHUH MPUPOJBI M TEXHUKH, OBIIAJICHHC
YMEHHSAMHU OOBSCHATH (PU3NUECKHE SIBICHUS, TPUMEHSI MOJTYYEHHBbIC 3HAHMWS, pellaTh 33/a4d, B TOM YHCJIE KaueCTBEHHBIC M
9KCTIEpUMEHTAJIbHBIE.
[TpuHOMIMATBHO NESITENFHOCTHBIM XapakTep AaHHOTO paszena pealu3yercs 3a CYET TOro, YTO YYalluecsl BBIIOJHSIOT
3aJIaHus, B KOTOPBIX UM TIPE/UIaraeTcsi:
e Ha OCHOBE ITOJYYEHHBIX 3HAaHHH paclo3HaBaTh W HAYYHO OOBSICHATH (PU3NUECKHE SIBJICHUS B OKpY)KAIOIIEH MpUpoOJe U
TIOBCETHEBHOW JKN3HH;
®  HCIIONB30BATh HaYYHBIE METO/BI HCCIICAOBaHUS (DU3MUECKUX SIBICHUI, B TOM YHCIIE JUIS TIPOBEPKH THUIIOTE3 M MTOTYICHHS
TEOPETHYECKUX BHIBOJIOB;
®  OOBSCHATH HAayYHBIE OCHOBBI HamOoJee Ba)KHBIX JIOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHH, HAIpHMeEp, MPaKTHYECKOro
WCIIONIb30BAHMS PA3IMYHBIX MCTOUHUKOB SHEPIHMU Ha OCHOBE 3aKOHA MPEBPAIICHUST U COXPAHEHUs BCEX N3BECTHBIX BHIIOB
SHEPTHH.
Kaxnmas W3 TeM JaHHOTO paszzena BKIIOYAeT OKCIEPHMEHTAIbHOE HCCiIeAoBaHne oboOmatomero xapakrepa. Pazmen
3aBepIaeTcs NPOBEICHUEM TMarHOCTUYECKON M OLICHOYHOM paboThl 32 KypC OCHOBHOM IIKOJIBL.
Konmponwvnas paboma N5 «/Juaznocmuueckasn paboma 3a Kypc 0CHOGHOI UWIKOTbL)
INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YUEBHOI'O NIPEIMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBLHIET'O OBPA30BAHUSA
Wzydenue ydeOHoro mpeamera «Pu3nka» Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHHMs JOJKHO 0OECIIeYMBATH JIOCTHIKEHUE
CJIEIYIOLIUX JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
JIMYHOCTHBIE PE3YJIPTATHI
[TaTproTnueckoe BOCITUTAHHE:
—TIPOSIBJICHUE MHTEPEca K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCUICKOI (Pru3nuecKkoil HayKu;
—IIEHHOCTHOE OTHOIIIEHHE K JIOCTHKCHUSIM POCCUIICKUX YUEHBIX-(DU3HKOB.
I'pasicoanckoe u 0yx08HO-HPABCMEEHHOE 80CRUMANUE:
—TOTOBHOCTb K aKTUBHOMY Y4acCTUIO B 060y)K)16HI/II/I O6I_HCCTBGHHO- 3HAYUMBIX U d3THUYCCKUX np06neM, CBA3aHHBIX C MPAKTUYCCKUM
NPUMEHEHHEM JIOCTIDKEHUH (Pr3nKwy;
—O0CO3HAaHUEC BAXXHOCTU MOPAJIbHO-3THYCCKUX MIPHUHIHNIIOB B JACATCIIBHOCTU y‘{éHOFO.
OcTeTndecKkoe BOCITUTAHNUE!
—BOCIIPUATHUE ICTCTUICCKUX KAYCCTB (])H3quc1<oﬁ HayKH: eé TrapMOHUYHOI'O IOCTPOCHUA, CTPOTOCTHU, TOYHOCTH, JITAKOHUYHOCTH.
[leHHOCTH Hay4YHOrO MO3HAHMUS:
—O0CO3HaHHE IIEHHOCTH (U3UUECKOM HAYKM KaK MOIIHOrO HWHCTPYMEHTA IIO3HAHMUS MHpPA, OCHOBBI PA3BUTUSI TEXHOJIOI'H,
Ba)KHEHIIEH COCTABJISIOLLEH KYJIbTYpBI;
—pa3BUTHE HAYYHOI JF0003HATEILHOCTH, HHTEPECa K MCCIIEeIOBATEIbCKO ACATEIbHOCTH.
Dopmuposanue Kyribmypvl 300P08bsl U IMOYUOHATLHO2O0 OIA2ONONYYUsL:
—O0CO3HaHHE ILEHHOCTH 0e30MacHoro odpas3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BaXKHOCTH IPAaBUII 0€30MacHOro
MIOBEJICHHS Ha TPAHCIIOPTE, HAa JOPOTax, C AMEKTPUIECKUM U TEIIOBBIM 000PYAOBAaHHEM B JOMAIITHUX YCIOBHSAX;
—Cc(hOpMHUPOBAHHOCTh HaBbIKa pe(ICKCHH, MMPHU3HAHME CBOETO IMpaBa Ha OMIMOKY M TAKOTO XKe MpaBa y APYroro 4eioBeKa.
TpynoBoe BOCIMTaHHUE:
—aKTHBHOE y4acTHe B PEIICHWH MPAKTUYECKHUX 3a7ad (B paMKaxX CEMbH, LIKOJBI, TOPOaa, Kpas) TEXHOIOTUIECKON M COIMaIbHOM
HAIPaBIEHHOCTH, TPEOYIONUX B TOM YHCIE U PU3MISCKUX 3HAHHIA;
—HWHTEpeC K MPAKTHIECKOMY HM3YUEHHIO TPOQPECcCHid, CBA3aHHBIXC (PU3UKOM.
DKOIOrH4ecKoe BOCTIUTAHHE:
—OpHEHTALMs Ha TIPUMEHEeHUE (PU3NYECKUX 3HAHUI JUIsl PElIeHHs13a1a4 B 00JIACTH OKPYXKAOIIEeH Cpeibl, ITTAHMPOBAHMUS IOCTYITKOBH
OIIEHKH UX BO3MOYKHBIX ITOCIECTBUMN I OKPYKAIOIIEH Cpelibl;
—O0CO3HaHHE TIO0ATBLHOTO XapakTepa AKOJIOTHYECKUX MPOOJIeM U IyTeil UX perieHusI.
Aoanmayusa obyuarowecocs K USMEHAIOWUMCA YCILOBUAM COYUATLHOU U NPUPOOHOU Cpeobl.
—T0TpeOHOCTh BO B3aWMOICHCTBUU TIPH BBHIIONHEHUH HWCCIIEAOBAHWNA W TPOEKTOB (PH3MUECKON HANPABICHHOCTH, OTKPBITOCTH
OTIBITY U 3HAHUSIM JIPYTHUX;
—TIOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 TMPAKTHYECKYIO ACATEIbHOCTE;
—IMOTpeOHOCTh B (JOPMHUPOBAHMU HOBBIX 3HAHHW, B TOM 4HcCiIe (OPMYIUPOBATH UJIEH, TMOHSTHS, TUNOTE3bl O (UIUUECKUX
00BEKTaXH SIBJICHUSIX;
—O0CO3HaHUEe Ie(pUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHB 00JIacTH (PU3UKH;
—IIJTAHUPOBAHKE CBOCTO PA3BHUTHUS B MPHUOOPETEHNH HOBBIX (DU3MUYCCKUX 3HAHMIA,
—CTpEeMJICHHE aHAIM3UPOBATh W BBIABIATH B3aMMOCBSI3M TMPHPOIBI, OOIMIECTBA M IKOHOMHKH, B TOM YHCJE C HCIIOIH30BAHUEM
(u3nIecKuX 3HAHUH;
—OIICHKA CBOUX JIEHCTBHUI ¢ YIETOM BIHSHUS HA OKPYKAIOIIYIO CPENTy, BOSMOXKHBIX TTI00ATBHBIX MTOCIEACTBHIA.
METAIIPE/IMETHBIE PE3YVJIBTATBHI
Yuueepcanvnuvie noznasamensvuuie oeiicmeusn
ba3oBrie noruueckue IeicTBUSA:
—BBISBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKN OOBEKTOB (SIBICHUN);
—yCTaHABJINBATh CYIIECTBEHHBIN MPU3HAK KIIaCCH()UKAIINK, OCHOBAHMUS /ISl 000OIIEHNS U CPABHEHNS;
—BBISIBIISITH 3aKOHOMEPHOCTH | ITPOTUBOPEUHS B PACCMATPUBAEMBIX (DaKTaX, TAaHHBIX W HAOIIOCHUSIX, OTHOCSIINXCS K (PU3NIECKUM
SIBIICHUSIM;

—BBISBIIATh NPUYUHHO-CIEACTBEHHBIE CBSI3M TPH HW3yYCHHUH (U3MUECKHX SIBICHWH W TPOIECCOB; JIENaTh BBIBOABI C
WCTIONIb30BAHHUEM JISTyKTUBHBIX M MHIyKTUBHBIX YMO3AKIIIOUCHNH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBS3SIX (DPM3MUECKUX BEINYNH;
—CaMOCTOSATEIBHO BBIONPATH CIIOCO0 peneHus yueOHo! (Gpu3ndeckoil 3a1a4un (CpaBHEHHE HECKOJIBKUX BApHAHTOB PELICHHs, BEIOOD

HaunboJIee MOXOSIIEr0 C YYETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPHUEB).
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bazoBrle mccnenoBaTenbCKue JACHCTBHUS:

—MWCIIOIb30BaTh BONIPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHTIIO3HAHUS,

—TIPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY ONBIT, HECIOKHBIN (PU3NYECKHH SKCIIEPUMEHT, HEOOIBIIOE MCCIIET0BaHNE
(bU3MYECKOTO SBIICHNS;

—OLICHNBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTH HH(OPMAIIHIO, TIOyICHHYIO B X0JI€ UCCIICAOBAHMNS MM SKCIIEPHMEHTA;

—CaMOCTOSTEIBHO (DOPMYITMPOBATH 00OOIEHHS ¥ BHIBOIBI IO pPe3yiIbTaTaM HPOBEIEHHOI0 HAOIIOACHHS, ONBITA, MCCIICIOBAHMS;

—IIPOTrHO3UPOBATh BO3MOXKHOE JIaIbHEHIIIee pa3BUTHE (PM3HMUYECKUX MIPOLIECCOB, a TAKKE BBIIBUIATH MPEATIONIOKEHNS 00 X Pa3BUTHH
B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

—TIIPUMEHATD PA3JIMYHbIE METOJbI, WHCTPYMEHTHI W 3alpockl NpPU TIOMCKE M 0TOOpe HMH(POpMAIMM WM IaHHBIX C Y4ETOM
MIPEUIOKECHHOMN yueOHOH (pru3mueckoil 3a1aum;

—aHaJIM3MPOBaTh, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3INYHBIX BUIOB U (DOPM IIPEICTaBIICHNUS;

—CaMOCTOSITETIbHO BBIOMPATh ONTHMANbHYIO (opMy  TpeicTaBiieHHsT WHPOPMAIMM W WLIIOCTPUPOBATH pELIaeMble 3a/1auu
HECJIIO)KHBIMH CXEMaMH, TUarpaMMaMH, HHOH rpauKoi 1 MX KOMOWHALIMSIMU.

Ynueepcanvnvie kommynuxkamuenvie oeilicmeus
OOmenue:

—B X0/ie OOCYXKXIEHUsI y4eOHOTO MarepHaja, pe3yJbTaToB JIAOOPATOPHBIX Pa0OT M MPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY
00CY)KIaeMOH TeMbl M BBICKA3bIBATh WJICH, HAIICIICHHbIE Ha PElICHHE 3a/laud U MOJAJepKaHne 0JaroenaTellbHOCTH OOIIeHNS;

—COIOCTaBJISITh CBOM CY)KJICHUSI C CY)KICHHUSIMU JIPYTHX YYACTHHKOB JMaliora, 0OHapy»XHBaTh Pa3IM4YKle U CXOJICTBO MO3UIIHI;
—BBIpa)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

—ITIyOJIMYHO MPEACTABIISATH PE3YJABTATHI BHITIOIHEHHOTO (PU3UYECKOr0 ONbITa (IKCIIEPUMEHTA, UCCIIC0BAHUSI, TIPOCKTA).

CoBMecTHasI IeATEILHOCTD (COTPYIHHUYECTBO):

—TIOHUMATh ¥ KCIOJIB30BAaTh MPEUMYIIECTBA KOMAHIHON W WHIMBHAYaJbHOW pabOThI NMPH PEIICHWH KOHKPETHOH (DHU3UUECcKOi
npoOIIeMbl;

—TIPUHUMATh 1IN COBMECTHOH JIeSTEIbHOCTH, OPraHM30BbIBATH JIEUCTBUS 10 €€ JOCTIKEHHIO: pacIpe/eNsiTh POiH, 00CYXKIaTh
HPOLECCHI M PE3YIbTATHl COBMECTHOM pabOThI; 00001aTh MHEHUSI HECKOIBKHX JTHO/ICH;

—BBbIIIOJIHATH CBOXO YaCTh pa6OTI)I, JA0CTUrasi Ka4eCTBEHHOI'O pe3yibTaTa MO CBOEMY HAIIPABJICHUIO 1 KOOPAWUHUPYSI CBOU HCﬁCTBHﬂ C
JApYruMu 4JI€HaMU KOMaHbI;

—OLICHUBATh Ka4yecTBO CBOETO BKJIaJga B OOIIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSITEIBHO C(HOPMYIMPOBAHHBIM yYaCTHUKAMH
B3aUMO/ICHCTBUSI.

Ynuuesepcanvnoie pezyniamugnvie oeiicmeusn
CamMoopraauzanysi:

—BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX U YIEOHBIX CUTYALMSIX, TPEOYIOIUX ISl pelieHust (PU3NUSCKUX 3HAHHH;

—OpPHUCHTHPOBATHCSA B PA3MUUYHBIX TOIXONAX TPHUHATHS pelIcHUi (MHIANBHIAYalbHOC, TPUHATHE PEIICHUS B TPYIIE, MPHHATHC
peIeHnii TPyIoN);

—CaMOCTOSITEIIbHO COCTABJIATH AJIITOPUTM PelIeHHs] (PU3NUECKOMN 3aJ]auyl WIIH IIaHa MCCIIEIOBAHUS C YUETOM MMEIOIUXCS PECYPCOB
1 COOCTBEHHBIX BO3MOYKHOCTEH, apIyMEHTUPOBATH MPEJIaracMble BAPUAHTHI PELICHHH;

—JIe1aTh BBIOOp M OpaTh OTBETCTBEHHOCTh 32 PEIICHUE.
CaMOKOHTPOJIb (peduieKcus):

—/IaBaTh a/IEKBAaTHYIO OLIEHKY CUTYALlH U TPeJJIaraTh MIaH e€ H3MEHEeHUS;

—O0O0BSCHATD IPHUYUHBI JTOCTIKEHNUS (HEIOCTHKECHUSI) PE3YIbTATOB JICSITEIBHOCTH, IABATh OLIEHKY MPUOOPETEHHOMY OIIBITY;

—BHOCHTh KOPPEKTHBBI B JICATEIBHOCTH (B TOM YKCIIE B XOJ{ BBIIOJIHEHHs (DU3NUECKOTrO HCCIIEIOBAHUS WM TPOEKTa) Ha OCHOBE
HOBBIX OOCTOSITENBCTB, N3MEHUBIINXCS CUTYAIIU, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEH;

—OLICHUBATh COOTBETCTBUE PE3YJbTATa LIEIU U YCIOBHUSIM.
OMOIMOHAIBHBIA HHTEIUIEKT:

—CTaBUTh ce0si HA MECTO JPYroro 4elioBeKa B XOJe CIopa WM JUCKYCCHHM Ha HAYYHYIO TeMY, MOHUMATh MOTHBBI, HAMEPEHUS U
JIOTUKY JPYTOTO.

[IpunsTHe cebs U aPyrux:

—IpU3HABATH CBOE MPABO HA OMIMOKY MPH perieHrn (GU3NUECKUX 3a/1ad WK B YTBEPXKACHHUSIX HAa HAYUHBIC TEMbI U TAKOE JKE IPABO
JIPYyroro.

IIPE/IMETHBIE PE3YJ/IbTATbI
7  kJaace
[IpeaMeTHbIE pe3ynbTaThl HA 6230BOM YPOBHE JIOJDKHBI OTPAXKaTh CHOPMUPOBAHHOCTD y O0YUAIOIINXCSI YMEHHUIL:

—HUCIONb30BaTh TOHATHS: (PU3MYECKUE M XUMHUYCCKHE SIBICHUS, HAOIIOJICHUE, SKCIEPUMEHT, MOJENb, THIIOTE3a; CIUHHUIIBI
(u3nYecKuX BEUYMH, aTOM, MOJIEKYJa, arperaTHBIC COCTOSHUS BemlecTBa (TBEPIOE, JKHAKOE, Ta3000pa3HOE); MEXaHHIECKOES
IBIDKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOIMHEWHOE), TPAeKTOpHS, PaBHONICHCTBYIOIMIAs cwi, aedopmarms (ympyras,
IUTaCTHYECKAs ), HEBECOMOCTb, COOOIIAIOIINECS COCY/IBI,

—pasnuuath sBieHus (Muddy3us; TEI0BOE JBMKEHHE YACTHIl BEIIECTBA; PABHOMEPHOE JBMKECHHE; HEPABHOMEPHOE JBIIKCHUE;
HMHEpLHYs; B3aUMOIEHWCTBHE TEJ; paBHOBECHE TBEPIBIX TEJ C 3aKPEINIEHHOW OCBhIO BpAILLEHMS; NEepeavya JaBJICHUs] TBEPIBIMHU
TENaMH, JKUIKOCTSIMH W Ta3amu; atMoc(epHOE J[aBliCHHE, IUIABAHWE TEJ, IPEBPAICHUS MEXaHUUYECKOW DHEPruH) 110
OITMCAHUIO NX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB, JIEMOHCTPUPYIOIIHUX JTaHHOE (PH3HUECKOE SBICHHE;

—pacno3HaBaTh TPOSIBICHHE W3YYEHHBIX (M3MUYECKUX SIBJICHWH B OKPYKAIOIIEM MHUpE, B TOM 4HCIE (PU3NYECKHE SIBICHUS B
TIPUPOJIE: MPUMEPHI JABIKEHHS C PA3JINYHBIMEU CKOPOCTSIMH B JKMBOW M HEXXHMBOW TPHUPOAE; ACHCTBUE CHIIBI TPEHUS B IIPUPOIE U
TEXHHKE; BIMSHAE aTMOC(EPHOT0 JaBJICHNS Ha )KUBOM OpPraHn3M; IUTaBAHKUE PbIO; PhIYary B TeJle YeJIOBeKa; MIPH ITOM IEepEBOIUTD
MIPAaKTHYECKYIO 33]auy B yUeOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA/TIPU3HAKHI (PU3NUECKUX SIBICHUIH;

—OITMCHIBaTh M3yYEHHbIE CBOWCTBA TeN M (hpU3MUECKHe SIBJICHWS, MCHONIB3YsS (pru3ndeckue BeNMUMHBI (Macca, 00BbEM, IIIOTHOCTH
BEIIECTBA, BPEMs, ITyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJa YNPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHJIa TPEHHUS, JaBJICHHE
(TBEpIOro Tenma, >KMAKOCTH, ra3a), BBITAJIKHBAIOUIAs CHJAa, MEXaHWYecKas padoTa, MOIIHOCTh, IUICYO CHIIBI, MOMEHT CHJIBI,
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KOO((GHUIMEHT TMOJNE3HOr0 ACHCTBUS MEXaHMU3MOB, KHHETHYECKass WM IIOTCHIMAJbHAs HSHEPrHs); NPH ONHCAHWUM IPABHIBHO
TPaKTOBaTh (PU3UUECKUN CMBICH HCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUEHMS WM CIUHHNBI (U3MYECKUX BEIUYUH, HAXOIUThH
(opMyIIBI, CBS3BIBAIONIE AAHHYIO (PU3NYECKYIO BENUYNHY C IPYTUMH BEIIMYMHAMH, CTPOUTH TPA(UKH M3YIEHHBIX 3aBUCHMOCTEH
(U3MUECKHX BEINYNH;

—XapaKTepu30BaTh CBOWCTBA Tell, (PM3MUECKUE SBICHUS M ITPOLIECCHI, MCIONB3Ys MpaBUiia CIOXKEHHUS CHI (BIOJb OAHOW INPSIMONA),
3akoH I'yka, 3akon [lackaisi, 3akoH ApxuMmena, NMPaBHWIO paBHOBECHs pbruara (OJI0Ka), «30JI0TOE MPABWIO» MEXAaHHWKH, 3aKOH
COXpaHEHHs MEXaHWYECKOW PHEPIHH; NPH 3TOM JaBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA M 3aIUCHIBATH €r0 MaTeMaTHYECcKOe
BBIPAXKCHUE;

—O0O0BSACHATh (U3MYECKUE SBJICHHS, TIPOIECCHl W CBOMCTBA Tel, B TOM YHCIE W B KOHTEKCTE€ CUTyallMd IIPaKTHUKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH NPUUYMHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IaroB ¢
orropoit Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3MUYECKUX SIBIICHUH, (PU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

—pemath pacy€THbIC 3a1a4i B 1—2 NeliCTBUS, UCTIONB3Ysl 3aKOHBI M ()OPMYIIbI, CBSI3bIBAIOIINE (DU3MUECKUE BEINYMHBI: Ha OCHOBE
aHaJIM3a yCIIOBUS 3a/1a4M 3alMChIBATh KPATKOE YCIOBHE, TIOICTABIATH (PM3MYECKUE BEINYNHEI B (DOPMYITBI U TPOBOANUTH pac-uéThl,
HaXOJIUTh CIIPaBOYHbIE JaHHbIE, HEOOXOIMMBIC JJIsl PELICHUs 3ajiad, OLEHWBATh PEAMCTUYHOCTh IMOTYYEHHOH (DU3NUECKON
BEJIMYUHBI;

—pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MO)KHO PEUINTh MPH MOMOIIH (PM3HMYECKUX METOJIOB; B ONHMCAHWU HCCIIEIOBAHUS BBIJICISITH
TIpOBEpsIEMOE MPEATIOIOKEHHE (THIIOTE3Y), pa3inyaTh U MHTEPIPETUPOBATH MMOMYYCHHBII PE3YNIbTAaT, HAXOIUTh OMIMOKU B XOZe
OTIBITA, JIeNaTh BBIBOJIBI MO €T0 PE3YNIbTaTaM;

—TIPOBOJIUTH ONBITHI TIO HAONIOACHUIO (U3MYECKUX SIBICHUH WM (U3MYECKUX CBOKMCTB Tel: (DOPMYJIUPOBATH TPOBEpSIEMbIC
TIPE/NIOI0KEHHS, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOT0 000pYy/10BaHHs, 3alUChIBATH XOJI OIbITA M (POPMYITHUPOBATH BHIBOIBI;
—BBINOJHATh TIPSIMbIE W3MEPEHUS] DPACCTOSHHS, BPEMEHH, Macchl Teia, 00b&Ma, CHIBI M TEMIIEpaTypbl C HCIHOJIb30BaHUEM
AHAJIOrOBBIX M LHU(POBBIX MPHUOOPOB; 3aNUCHIBATH IIOKAa3aHUS MPHUOOPOB C YUETOM 3aJaHHON aOCONIOTHOM MOrpEenIHOCTH

HU3MEpEHUil;

—TIPOBOJIUTh HUCCJICIOBAHNE 3aBHCUMOCTH OJHOW (DM3MYECKOH BEJIMYMHBI OT JPYrodl C HWCIOJIb30BAHUEM MPSMBIX HU3MEPEHUI
(BaBI/ICI/IMOCTI/I YT PAaBHOMEPHO ABMXKYIICTOCSA TEJIa OT BPEMCEHU ABVOKEHMS TeEja; CUJIbI TPECHHUSA CKOJIBXKCHUS OT BECa Tea,
KadyeCTBa O6pa6OTKI/I HOBerHOCTeﬁ TE€JI U HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIaA COMMPUKOCHOBEHUS TEJI; CUJIbI YIIPYTOCTH OT
YIUIMHEHUsI TPY)KUHBI, BBITAIKUBAIOIIEH CHIBI OT 00bEMa TOTpY)KEHHOW YacTH Tela M OT IUIOTHOCTH JKHUAKOCTH, €&
HC3aBHUCHUMOCTHU OT IINIOTHOCTH TE€Jia, OT FJ'Iy6I/IHI>I, Ha KOTOPYIO IMOIrPYXKEHO TECII0; yCJ'[OBI/Iﬁ IjiaBaHus TECII, yC.]'IOBHﬁ PpaBHOBECHA
pblyara u OJIOKOB); y4acTBOBaTh B IUIAHUPOBAaHMM Y4eOHOTO HMCCIEAOBAaHMUS, COOMpaTh YCTAHOBKY W BBINOJHATH MU3MEPEHUS,
cielyst TPEAJIOKEHHOMY IUIaHy, (UKCHPOBATh Pe3yibTaThl IIOJYYEHHOH 3aBUCHMMOCTH (DM3UUECKHX BEJIMYMH B BHUJIE
MpCAITOXKECHHBIX Ta6J’II/IIl )51 Fpa(bI/IKOB, JA€JIaThb BBIBOJABI 11O pE3yJjibTaTaM UCCIICAOBAHUA;

—TpPOBOAUTH KOCBEHHBIE HM3MEPCHUs (U3MUYECKHX BEJIMYUH (IUIOTHOCTH BELIECTBA JKUAKOCTH M TBEPAOrO Teja; CUiIa TPEHUS
CKOJIBKEHUS; JAaBJICHHE BO3JyXa; BBITAIKUBAIOIIAS CHJIA, NEHCTBYIOIIAs HA IOTPY)KEHHOE B KUAKOCTH TeNO; KOd(POUUMEHT
TIOJIE3HOI'0 JICHCTBUS MPOCTBIX MEXaHH3MOB), CIEIysl MPEUIOKEHHONW HMHCTPYKLMU: TPH BBINOJHEHUH W3MEPEHUI coOupaTth
9KCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIYMCIISATH 3HAUEHHE HCKOMOM BEJIMUUHBI;

—Co0JII0IaTh NIPaBUJIa TEXHUKH 0€30I1aCHOCTH IPU padoTe ¢ 1abopaTopHbIM 000PYIOBAHUEM;

—YyKa3bIBaTh NPUHIMIBI AEHCTBUS IPUOOPOB M TEXHUUECKHX YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOLIAIOINECS] COCYABI,
Oapomerp, pblyar, NOABIKHBINA M HEIOABIKHBIN OJIOK, HAKJIOHHAS TIIOCKOCTB;

—XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS H3Yy4EHHBIX HPUOOPOB M TEXHWYECKHX YCTPOKMCTB C OMOpPOH Ha MX ONHCAHUS (B TOM
qucIIe: MOIHUIHUKY, YCTPOMCTBO BOAOIPOBO/A, THAPABINIECKUI MIpecc, MAaHOMETp, BHICOTOMED, MOPIIHEBOM HACOC, APEOMETP),
UCIIONB3Ys 3HAHUS O CBOMCTBAaX (PM3MYECKUX SIBJICHHI U HEOOXOANMbIE (PU3MUYECKIE 3aKOHbI H 3aKOHOMEPHOCTH;

—MPUBOAMTH TpPHMEPbl / HaXOAUTh HHGOPMAIMIO O MpPHUMEpax MPAKTHYECKOr0 HCIONb30BaHus (H3UYECKUX 3HAHWII B
MIOBCEAHEBHON JKM3HH Uil olecredeHHs O€30MacHOCTH IpU OOpaIleHHH ¢ NMpUOOpaMu M TEXHHYECKHMMH YCTPOWCTBaMH,
COXpPaHEHHs 30POBbs ¥ COOIIOACHNS HOPM PKOJIOTHUYECKOTO ITOBEICHUSI B OKPY)KAIOIEH cpefe;

—OCYILECTBIAT, OTOOP HMCTOYHHMKOB HMH(pOpMaluud B ceTH HWHTEpHET B COOTBETCTBHH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha
OCHOBE HMEIOIINXCS 3HAHWA M MyTEM CpaBHEHMS PA3MYHBIX HCTOYHHKOB BBIICNATH HH(POPMAIHUIO, KOTOpAas SBISCTCS
MIPOTHBOPEYHMBOI MM MOJKET OBITH HETOCTOBEPHOM;

—MNCIIONb30BaTh NPH BBINOJIHEHWN Y4EOHBIX 33JaHUH HAyYHO-TIOMYIIPHYIO JINTEpaTypy (pru3ndeckoro comeprkaHus, CIpaBOYHBIC
MaTepHabl, pecypchl cetu VHTepHeT; BiIageTh NpHEMaMi KOHCIIEKTUPOBAHUS TEKCTa, PeoOpa3oBaHus HHPOPMALUH U3 OTHOU
3HAKOBOM CUCTEMBI B IPYI'YIO;

—Co03/1aBaTh COOCTBEHHbIE KPATKHE MHCHbMEHHBIE H YCTHBIC COOOIICHHMS Ha OCHOBE 2—3 HCTOYHHMKOB HH(OpMAnuyu (HU3MYECKOTO
CoJIepKaHMs, B TOM YHCIIE ITyOJIMYHO AENaTh KPAaTKHE COOOILICHHS O Pe3yabTaTax MPOEKTOB MM y4eOHBIX MCCIEAOBAaHUIL; MpH
3TOMTPAaMOTHO HCIOIB30BATh N3YUEHHbIN MOHATHIHHBIH anmapat Kypca (U3HKH, COIIPOBOXKIATh BBHICTYIUICHHE NPE3EHTALNEH;

—TIpY BBINOJHEHUH Y9eOHBIX MPOEKTOB M MCCIEIOBAHMN PACIIPEAENATh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABICHHBIMU
3aadaMu, CJIEIUTH 3a BBIIOMHEHHEM IUIaHA ICHCTBHUM, aJEKBATHO OIEHMBATh COOCTBEHHBIH BKJIAJ B JIESITENHHOCTH TPYIIIBI;
BBICTPAaNBATh KOMMYHUKaTHBHOE B3aUMOJICHCTBHE, YIUTHIBAast MHEHHE OKPY)KAIOIINX.

8 Kiacc

[IpenMerHbIe pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTh y O0YJAIOIINXCSI YMEHHUM:

—MNCIIONBb30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYII, TEIUIOBOE JBIDKEHHE aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSTHHSI BEIECTBa,
KpPHUCTAJUIMYECKHE M aMop(HbIE Tea, HACBHIIICHHBIM W HEHACHIICHHBIH Map, BJIAXXHOCTH BO3AyXa; TEMIEPATypa, BHYTPEHHSSA
SHEPIus, TEIJIOBOW JBUTATENb; DIIEMEHTApHBIA JJIEKTPUYECKUI 3apsf, SJIEKTPUYECKOE I0JIe, MPOBOJHUKU U JUDIIEKTPUKH,
MIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE MOJIE;

—pa3nuyaTh SBJICHNS (TEIUIOBOE PACIINPEHHE/CKATHE, TeIIoNepeaada, TeIIoBOe paBHOBECHE, CMAUNBaHNE, KAMJUISIPHBIC SIBIICHMS,
WCTapeHne, KOHJCHCAlyWs, IUIaBJICHHe, KpUCTa/umM3aiys (OTBEpJEeBaHHUE), KHIIGHHE, TeIulonepenadya (TErIonpOBOIHOCTD,
KOHBEKIIHS, M3JTydeHNE); 3JIEKTPU3aIMs Tell, B3aUMOJCHCTBUE 3apsI0B, JICHCTBHS JIEKTPHUECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHICTBHE MarHUTOB, ACHCTBHE MArHUTHOTO MOJISTHA TIPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAS MHIYKIHS) T10 OTINCAHNIO X
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIMINX JaHHOE (PU3HIECKOE SIBICHHE;

—pacno3HaBaTh TPOSIBIICHHE W3YYEHHBIX (M3MUYECKUX SBJICHUH B OKPY)KAIOIIEM MHpE, B TOM 4HCIE (pU3nYecKue SIBICHUS B
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MIPUpPOJIE: TOBEPXHOCTHOE HATSHKEHHE M KAaNMJUISIPHBIC SIBJICHUS B TPHUPOJE, KpUCTALIBI B mpupoxae, minydenne CorHla,
3aMep3aHue BOJOEMOB, MOpCKHE OpuW3bl, 00pa3oBaHME pPOCHI, TyMaHa, WHEs, CHera; 3JCKTPUYECKHe SIBICHHS B aTMocdepe,
JIEKTPUYECTBO KMBBIX OPraHW3MOB; MarHUTHOE ToOJIe 3eMIH, JApei] MOIOCOB, POIIb MAarHUTHOTO TOJISL JUIS JKU3HHM Ha 3emie,
MIOJISIPHOE CHSTHHE; IIPU 3TOM II€PEBOIUTH IPAKTHUYECKYIO 3a1ady B Y4eOHYIO, BBLICISTH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKH
(U3MYECKUX SBICHU;

—OITMCHIBATh M3YYEHHBIE CBOMCTBA TeNl M (DPU3MUECKHE SIBICHMS, MCHONB3YS (U3MYECKUE BENWYMHBI (TEMIIepaTypa, BHYTPEHHSII
SHEPrHs, KOJMYECTBO TEIUIOTHI, Y/AENbHasl TEIUIOEMKOCTh BEIECTBa, Yy/eNbHAs TEIUIOTa IUIABJICHUS, YHENbHAs TeIUIoTa
mapooOpa3oBaHys, YyJelbHAs TEIUIOTa CrOpaHWs TOIUIMBA, KOI(PQHIMEHT TOJIE3HOro JEHCTBUSI TEIUIOBOH MAIHHBI,
OTHOCHTENbHAsT BIAKHOCTh BO3IyXa, O3JEKTPUYECKHH 3apsj, CHia TOKa, O3JICKTPUYECKOe HANpsDKEHHE, CONpPOTHBIICHHUE
MIPOBO/IHKKA, YJETHHOE COMPOTHUBIICHHWE BELIECTBA, paboTa M MOIIHOCTH 3JIEKTPUYECKOr'0 TOKA); MPH OINHCAHWU IIPABHIBHO
TPaKTOBATh (PM3MYECKUI CMBICIT UCIIONIb3yEeMbIX BEJIMYHMH, 0003HAUYEHHSI M eIUHHIBI (PU3NYECKUX BEITUYUH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (U3MYECKYIO BEIMYMHY C JPYTUMH BEJIUYHMHAMH, CTPOHTH T'pa(UKH H3YYEHHBIX 3aBHCHMOCTEU
(U3MUECKHX BEINYNH;

—XapaKTepu30BaTh CBOWCTBA Tel, (U3UUECKUE SBJICHUS M TPOLECCHl, HCIOIB3Ysl OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-
KWHETUYECKOH TEOpHM CTPOEHHS BELIECTBA, NMPHHIMI CYIEPIO3ULIUH ToJiel (Ha KayecTBEHHOM YPOBHE), 3aKOH COXPAaHEHUS
3apsana, 3akoH OMa [y yyacTka Lenu, 3akoH JDkoyns—JIeHna, 3aKOH COXpaHEHUs SHEpruu; IPH TOM [aBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aMMChIBATH €'0 MATEMAaTHUECKOE BBIPAYKEHUE;

—O00BSCHATh (PU3NYECKHUE IPOLECCHl M CBOWCTBA TEJN, B TOM YHCIE W B KOHTEKCTE CHTYal[Mi MPaKTUKO-OPUEHTHPOBAHHOTO
XapaxTepa: BBISBIATH NMPUYNHHO-CIEACTBEHHBIE CBSI3HM, CTPOMTh OOBSICHEHHE M3 |—2 JIOrMYecKHMX IIaroB ¢ onopoi Ha 1—2
M3Y4YEHHBIXCBOMCTBA (PM3MYECKUX SBJICHUH, (PU3NUECKIX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

—peniath pacyéTHbIC 3a/1a4i B 2—3 JISWCTBHUS, UCTIONB3Ysl 3aKOHBI M (OPMYIIBI, CBSI3bIBAIOIINE (PH3MUECKUE BEIIMYMHBI: Ha OCHOBE
aHaJIM3a yCIIOBHS 3aJ[auM 3aITUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JUIsl PEIICHUS 3aa4H, BEIOMPATh 3aKOHBI U
(opMynbl, HEOOXOAMMBIE JUIs €€ PElIeHUs], TPOBONTh PAcYEThl U CPABHUBATH MOJTYUYCHHOE 3HAUCHHE (PU3NYECKON BETMYHMHBI C
HN3BCCTHBIMH JaHHBIMU,

—Ppacrio3HaBaTb l'lpO6J'IeMbI, KOTOPBIEC MOXHO PECIIUTH MPH IMOMOLIN (1)1/131/1‘ICCKI/IX METOAOB; HUCHOJB3YySA ONMCAHUE HCCICNOBAaHU,
BBIACJIATE MTPOBEPACMOC MPCATIOI0KCHUE, OHCHUBATD IMPAaBUIBHOCTD IMOPsAJAKa IMIPOBEACHNA UCCICAOBAHNA, A€J1aTh BbIBO/IbI;

—IHPOBOAUTE OIIBITHI I1O Ha6J'IIO)ICHI/HO d)HSH‘IeCKI/IX SIBJICHUM WU d)I/ISI/ILIeCKI/IX CBOMCTB Tel (KaHI/IHHﬂprIe SABJICHUA, 3aBUCUMOCTb
JIaBJICHUsI BO3/lyxa OT ero o0BEMa, TeMIlepaTypbl; CKOPOCTH IIpOIeCca OCTHIBAHMS/HATPEBAHUS TPH M3JIYyYEHHH OT IIBETa
U3JTy4atoIIeH/ TIOrIOIAoNIeH TOBEPXHOCTH; CKOPOCTh UCIIAPEHUsSI BOJIBI OT TEMIEPATYPhI KHUKOCTH U TUIONIAN €€ TOBEPXHOCTH;
QJIEKTPHU3ALMSl TEJI W B3aMMOJCHCTBUE OJICKTPUUECKHX 3apsjiOB; B3aUMOJICWCTBHE TIOCTOSIHHBIX MAarHUTOB, BU3yaln3allHs
MAarHuTHBIX MOJIEH MOCTOSIHHBIX MAarHuToOB; HeﬁCTBHﬂ MArduTHOI'O IIOJII Ha MPOBOJHHUK C TOKOM, CBOMCTBA QJICKTpOMAarHura,
CBOMCTBA 3JIEKTPOIBHUIraTeNsl IOCTOSHHOIO TOKA): ()OPMYJIHpOBAThH MPOBEPsAEMbIe HPEANOIOKEHUS, COOMpaTh YCTAHOBKY H3
NPEIUI0KEHHOI0 000PYI0BaHNU; OIMCHIBATH XO OIbITa U (OPMYIUPOBATH BHIBOJIBI;

—BBINOJIHATH NPSIMbIE U3MEPEHHS TEMIIEPaTyphl, OTHOCUTEJIBHOM BIIaXKHOCTH BO3/1yXa, CHJIbI TOKA, HANPSKEHUSI C UCIOJIb30BAHUEM
aHAJIOTOBBIX IPHOOPOB U AATYMKOB (PU3MUECKHUX BEIWYMH; CPABHUBATH PE3YIbTAThl U3MEPEHUH ¢ y4ETOM 3a1aHHOH a0COMIOTHON
MIOrPELIHOCTH;

—TpPOBOAUTH HCCIECJOBAHUE 3aBHCHUMOCTH OXHON (DU3MYECKOH BEIMYMHBI OT APYTOH C HCIOJIB30BAaHUEM MPSAMBIX H3MEpEHHUIt
(3aBHCHMOCTb COMPOTHBIICHUS! TNPOBOJHMKA OT €ro JUIMHBI, IUIOIAAM MOINEPEYHOr0 CEUYEHHs M YJIENBbHOTO CONPOTHBICHUS
BEIlleCTBA IIPOBOJHMKA; CHJIBI TOKA, MIYLIEr0 dYepe3 MPOBOAHHUK, OT HANpsHXKEHHs Ha IPOBOAHHUKE; HCCIIEJOBaHHUE
MIOCIIEZIOBATENIBHOIO ¥ NAPAJUICNIBHOIO COSIMHEHUH INPOBOJHUKOB): IUIAHMPOBATH HCCIEIOBAHHE, COOMPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIIeys MPEIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3y/IbTaThl MOJYYSHHOH 3aBHCHMOCTH B BHUJE TAOIUI U
rpaduKoB, IenaTh BBIBOJBI 110 PE3y/IbTaTaM HUCCISJOBAHUS;

—TpPOBOAUTH KOCBEHHBIE HM3MEpEHHs (PU3NUECKUX BEIMYUH (yHeNbHas TEIUIOEMKOCTH BEIIECTBA, CONPOTHBICHHE MPOBOJIHHKA,
paboTa M MOLIHOCTH IJIEKTPUYECKOrO TOKA): IUIAHUPOBATh M3MEPEHHs, COOMPATh IKCIIEPHMEHTAJBbHYIO YCTaHOBKY, CIELys
MIPE/TI0KEHHOW MHCTPYKLUH, ¥ BBIYUCIIATH 3HAUCHNE BEINYNHbI;

—COoO0MI0OIaTh MPaBIJIa TEXHUKA 0E30IaCHOCTH TPH paboTe ¢ 1abopaTOPHEIM 000pPYIOBAHHEM;

—XapaKTepU30BaTh MPUHLUIMbBI JEHCTBUS H3YUEHHBIX INPHUOOPOB M TEXHHYECKHX YCTPOMCTB C OMOpPOW HAa MX OMWCaHUS (B TOM
YHCJIe: CHCTEMa OTOIUICHHS JOMOB, I'MI'POMETp, MapoBas TypOWHA, aMIEepMeTp, BOJBTMETP, CUETUMK IJIEKTPHUECKOW SHEPTHUH,
9JIEKTPOOCBETUTEIbHBIE MPHOOPHI, HArpeBaTeNbHBIC AIEKTPONPUOOPHI  (MPUMEpHI), 3JICKTPUUSCKHE MPEAOXPaHHUTEIIH;
JIEKTPOMArHHT, JIEKTPOABUIATENh MOCTOSIHHOTO TOKA), MCTIONb3Yysl 3HAHWSA O CBOMCTBaX (PM3MYECKHX SBICHUN M HEOOXOANMBIE
¢du3nUecKkre 3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCTBIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHBIE TNPHOOPHI IO CXeMaM W CXEMaTH4YHBIM PHCYHKaM
(PKUZIKOCTHBI TEPMOMETp, TEPMOC, ICHXPOMETP, THUTPOMETP, ABUTATENb BHYTPEHHETO CrOPAaHUs, 3JIEKTPOCKOI, PEOCTar);
COCTaBIISITH CXEMBI MIEKTPHUUECKUX LIETIeH ¢ TOCIeI0BATEIbHBIM 1 MapauIeIbHBIM COSANHEHNEM 3JIEMEHTOB, pa3findas yCIOBHbBIC
0003HAYEHMS 3JIEMEHTOB HIIEKTPHUECKUX LIEeTICH;

—TIPUBOANTH MPUMEPHI/HAXOJUTh HH(OPMAIMIO O IpUMEpax MPAaKTHIECKOTO NCIIONB30BAHMUS (PM3NIECKUX 3HAHWI B ITOBCETHEBHON
JKU3HU TSI 00ecTiedeHrst 0€30MaCHOCTH TP OOpaIlleHU! ¢ TPHOOpPaMH U TEXHUYICCKUMH YCTPOWCTBAMH, COXPAHCHHS 3IOPOBBS
1 COOJTIOICHUST HOPM HKOJIOTHUECKOT O MTOBE/ICHHS B OKPYKAIOIIEH Cpesie;

—OCYIIECTBIATh TOMCK HHpOpMAnmu (HU3HUECKOTO  COAep)KaHMsA B ceTH VIHTepHEeT, Ha OCHOBE MMEIOIINXCS 3HAHUN U ITyTEM
CPaBHEHUsI JIOTIOTHHUTEIBHBIX HCTOYHWKOB BBIACIATH WH(OPMAIMIO, KOTOpas SBISETCS MPOTHBOPEUYMBOW WIIM MOXKET OBITH
HEZ0CTOBEPHOI;

—MWCIIONb30BATh NPH BBHIMOTHEHUH YUEOHBIX 3aaHUi HAayIHO-TIOMYIAPHYIO JINTepaTypy (pu3ndeckoro copepikaHus, CIpaBOYHBIC
MaTepHanbl, pecypchl cetn MHTepHeT; BiIaaeTs NpuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusl MHPOPMAIMH U3 OIHOU
3HAKOBOW CHCTEMBI B JIPYT'YIO;

—C03/71aBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpPATKHE YCTHBIE COOOmIeHHs, 0000mas MH(OPMAIWI0 M3 HECKOIbKHMX HCTOYHHKOB
(U3MUECKOro cojep)KaHus, B TOM 4YHCIEe WYOIMYHO TIPEJCTaBIATh pPE3yAbTAThl TPOSKTHOW WJINM  HCCIIEI0BATENBCKOM
JEATENIbHOCTH; TPH ATOM TPAMOTHO WCIOJIb30BaTh W3YYEHHBIH NOHSATHUIHBIA ammapaT Kypca (QHU3HMKH, CONPOBOXKAATH
BBICTYIUICHNE TIPE3EHTALUCH;
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—TIIpY BBINIOJIHEHUHM YYEOHBIX IIPOCKTOB M HCCIEAOBAaHMN (PU3NYECKHX TIPOLECCOB PACIpPENCIsITh O00S3aHHOCTH B TpyHme B
COOTBETCTBHH C TOCTaBJICHHBIMHU 3aJadyaMy, CIICIUTH 3a BBINOJHEHWEM IUIAHA JEHCTBHH M KOPPEKTUPOBAThH €ro, ajaeKBaTHO
OLIEHMBATh COOCTBEHHBIM BKJAJ B MAEATEIBHOCTH TPYIIBI; BHICTpPAaNBaTh KOMMYHHKATHBHOE B3aUMOJCHUCTBHE, IIPOSIBIISSA
TOTOBHOCTB pa3pemniaTh KOH(IUKTHI
9 knacc

[IpeaMerHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPayKaTh CHOPMUPOBAHHOCTh y 00YJAIOIINXCSI YMEHUIM:

—MWCIIONIb30BaTh TIOHATHS: CHCTEMa OTCYETa, MaTepHalbHas TOYKA, TPACKTOPHS, OTHOCHUTEIBHOCTb MEXaHHWYECKOTO JBIKCHUS,
nedopmanus (yrpyrasi, IiiacTHuecKas), TpeHHE, EHTPOCTPEMHUTEIIFHOE YCKOPEHHE, HEBECOMOCTh M TIEPErpy3KH; LEHTP TSHKECTH;
abCcoMoOTHO TBEPAOE TEJO, LEHTP THKECTH TBEPIOTO TElla, paBHOBECHE; MEXaHUYECKHE KOJIeOaHHs M BOJHBL, 3BYK, HH(PPA3BYK U
YIABTPA3BYK; AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja AJIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTb M JIAIIbHO30PKOCTH, CHEKTPHI
WCITyCKaHUs ¥ TIOTJIOIEHHST; allb(a-, OeTa- 1 rTaMMa-u3ITydeH s, U30TOIIb, siiepHas SHEPreThKa;

—pa3nuyarh sBJIeHHs (paBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBIKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHUE,
CBOOOJIHOE TIaJICHUE Tell, PABHOMEPHOE JIBIDKEHHUE 110 OKPY)KHOCTH, B3aUMOJICHCTBHE TEJ, PEaKTUBHOE JABHKEHHUE, KoJeOaTeIpHOe
JIBIDKCHUE (3aTyXaloIlMe M BBIHYX/ICHHBIE KolleOaHMs1), pE30HAHC, BOITHOBOE IBIKEHHE, OTPa)KEHHE 3BYKa, INPSMOJIMHEHHOE
pacnpocTpaHeHHe, OTPa)KEHUE U IIPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTpaKeHHEe CBeTa, pasjlokeHHe OelIoro cBera B
CIEKTP U CIIOKEHUE CIEKTPaJbHBIX I[BETOB, JUCIEPCHs CBETA, €CTECTBEHHAs! PaJMOAKTHBHOCTh, BO3HHKHOBEHHE JIMHEHYATOrO
CHEKTpa M3JIy4EHHs) 10 OIMMCAHUI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OINBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (hU3NYEcKoe
SIBIICHUE;

—pacno3HaBaTh TIPOSIBICHHE W3YYEHHBIX (H3MYECKUX SIBJICHWH B OKpYKalolieM MHUpe (B TOM 4ucie (U3MYECKUE SIBICHUS B
TIPUPO/Ie: TIPUIIMBBI U OTJIMBEIL, JIBIKeHUE T1aHeT CONHEYHOH CHCTEMbI, PEaKTHBHOE JABHKEHHE JKUBBIX OPraHM3MOB, BOCIIPUSTHE
3BYKOB JKMBOTHBIMH, 3EMJICTPSCEHHE, CEHCMHWYECKHE BOJHBI, I[yHaMH, 5XO, I[BETa Tell, ONTHYECKUE SIBJICHHS B TPHPOJIE,
OnoornuecKoe AeHCTBUE BUIMMOTO, YIbTPa(UOIETOBOIO U PEHTTEHOBCKOrO M3JIYUYeHHH; €CTECTBEHHBIH PaJHOaKTUBHBIA (OH,
KOCMHUYECKHE JIY4H, PaMOAKTHBHOE W3JIy4EHHE MPHUPOJHBIX MHUHEPAJIOB; JCHCTBHE PaJHOAKTUBHBIX W3IyYCHUH HA OpPraHu3M
YeJI0BeKa), IPU ATOM INEPEBO/INTD MPAKTUUECKYIO 3a/1a4y B y4eOHYIO, BBIICIAThH CYIIECTBEHHbIE CBOWCTBA/TIPU3HAKH (DH3UYECKIX
SIBJICHU;

—ONUCBHIBATH HN3YYCHHBIC CBOMCTBA TEI W (I)I/ISI/I‘{GCKI/IG SIBJICHUSI, HCIIOJIb3Ys q)I/I?:I/I‘{CCKI/IC BCIIMYMHBI (cpezmsm U MTI'HOBCHHas
CKOpOCTh Tella TNPU HEPaBHOMEPHOM [IBIDKCHUH, YCKOPEHHE, TepEeMElICHUe, IyTh, YIrIoBas CKOPOCTh, CHJa TPEHUs, Cuiia
YIIPYTOCTH, CHJIa TSDKECTH, YCKOpEHHE CBOOOIHOrO MaJieHusl, BEC Tela, UMIYJbC Teja, UMITYJIbC CHIIbI, MeXaHudeckasl padora u
MOIIHOCTb, MOTCHIUAJIbHAA SHEPTUA TEJIa, MOAHATOIO HaJd IMOBEPXHOCTHIO 3E€MJIM, IMOTCHUHAJIbHAA SHCPTUA cKaTomn IPY>XUHBI,
KUHETUYECCKAaA DHEPIrusd, NNoJIHast MEXaHNYECKasd SHEPrus, nepruoa u ‘IaCTOTaKOJ’[C6aHHﬁ, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BbICOTA
TOHAa, CKOPOCTh CBETa, IIOKa3aTellb IMPEJIOMIICHUS] CpEJbl); TPH OINUCAHWUM TPABWIBHO TPAKTOBaTh (DU3UUECKUH CMBICI
UCIIONB3YEMbIX BEIMYMH, OOO3HAYEHUS M EAMHMIbBI (PU3MYECKUX BEIMYHMH, HAXOOUTh (OPMYJIBI, CBA3BIBAIOLIMEC NAHHYIO
(U3MYECKYIO BENUYUHY C JPYTUMH BEIUYHUHAMH, CTPOUTH IpaKH U3Y4EHHBIX 3aBUCUMOCTCH(PU3NUECKUX BEIUYHH;

—XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKHE SIBJICHHS M IPOLIECCHI, UCHOJB3Ys 3aKOH COXPAHEHUS SHEPTHM, 3aKOH BCEMHUPHOrO
TATOTEHHs, IPUHLUI CYNEPIO3UIIMU CUJI, IPUHLIUI OTHOCUTEIbHOCTH ["anmuiest, 3akoHbl Hbl0TOHA, 3aKOH COXPAHEHUST UMITYJIbCa,
3aKOHbI OTPA)KEHUSI U MPEIOMIICHHS CBETA, 3aKOHBI COXPAHEHMs 3apsI0BOIO M MAcCOBOI'O YMCEN IIPU SAEPHBIX PEaKIUAX; MPU
9TOM JIaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alIMCHIBATH €r0 MaTEMAaTHYECKOE BBIPAKEHHUE;

—O00BACHATh (U3MYECKUE IIPOLECCHl M CBOMCTBA TEJ, B TOM 4YUCIE€ M B KOHTEKCTE CUTYaLMH MPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa: BBISBIATh NMPUIMHHO-CIEJACTBEHHBIE CBSI3HM, CTPOMTh OOBSCHEHHE M3 2—3 JIOTMYECKHX IaroB ¢ OMOpoi Ha 2—3
N3y4YEHHBIXCBONCTBA (PM3NUECKUX SBICHUH, PU3MUECKIX 3aKOHOB MM 3aKOHOMEPHOCTEH;

—pemars pacyéTHbIE 3aJaddl (OMMPAIOIINECS Ha CHCTEMY M3 2—3 ypaBHEHHI), UCHOJIB3Ys 3aKOHBI M (OPMYIIBI, CBSA3BIBAIOLINE
¢u3MUeckre BENMYMHBI: Ha OCHOBE aHAJIM3a YCIOBUS 3aJadyd 3alllChIBATh KPATKOE YCIOBHE, BBIABIATH HENOCTAIONIME WU
N30BITOYHbIE [aHHbIE, BBIOMpPATh 3aKOHBI M (HOPMYJBI, HEOOXOIMMBIC IUIs PELICHHS, NPOBOJUTH PACUETHl M OLCHUBATH
PEANTUCTHYHOCTD NOMYYEHHOI'O 3HAUCHUST (PM3UYECKON BETNYNHEL;

—pacro3HaBaTh NPOOIEMbI, KOTOPbIe MOXKHO PELINTh NPH MOMOLIM (PU3NYECKHX METONOB; HCIIONB3Ys ONHMCAHUE HCCIIEIOBaHMS,
BBIJICTIAITH TIPOBEPSIEMOE IIPEAIIOIOKEHNE, OLEHMUBATh IPABWIBHOCTH TOPSIKA IIPOBEICHUS HMCCIIEIOBAHUS, NENaTh BBIBOJBI,
MHTEPIPETUPOBATh PE3YIbTaThl HAOIIOICHNI 1 OIBITOB,;

—TpPOBOAUTH ONBITHI 110 HAOIIOACHUIO (DM3UYECKUX SBICHUI WM (QU3HYECKUX CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa,
3aKOHA COXPAHEHUS! 3HEPIWH; 3aBUCHMOCTh HepHoja KolNeOaHWH NMPYKMHHOTO MasTHHKA OT MacChl TIpy3a M IKECTKOCTH
MIPYKUHBl U HE3aBHCHUMOCTh OT AMIUINTYABI MajbIX KOJEeOaHWi; NMPSIMOIMHEHHOE pPACHPOCTPAHEHHE  CBETA,  PA3JIOKECHHE
Oemoro  cBeTa B CIEKTp; H3y4YECHHE CBOKMCTB W300pak€HMS B IUIOCKOM 3€pKaje M CBOMCTB M300pa)KEHHs HpenMera B
cobuparolieit 1MH3€; HAOMIOAEHNE CIUIOUIHBIX M JIMHEWYAThIX CIIEKTPOB M3IYYEHHs): CaMOCTOATENILHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HaOOpa 000pyIOBAaHUS; OMUCHIBATH XO OIBITA U €r0 PE3yNbTaThl, (POPMYTUPOBATH BHIBOIBI;

—TIPOBOJIUTD ITPH HEOOXOJMMOCTH CEPHIO MPSMBIX M3MEPEHMH, ONpEersisi cpeaHee 3HaUeHHE n3MepseMol BennunHbl ((poxycHoe
paccTosiHie cOOMparoIei THH3HI); 000CHOBBIBATH BRIOOP CITOCO0a M3MEPEHHS/I3MEPHUTEIBHOTO IIPHO0Pa;

—IIPOBOJINTH WCCIIEZOBAHNE 3aBUCHMOCTEH (DM3NUECKHX BEIMYMHC MCHOJIB30BAHUEM MPSMBIX H3MEPEHNH (3aBUCHMOCTD ITyTH OT
BpPEMEHM IIPH PABHOYCKOPEHHOM JIBIDKCHMM 0€3 HavdaJbHOM CKOPOCTH; IMEpHOoAa KOIeOaHMH MaTeMaTHYECKOTO0 MasTHHUKA OT
JUITMHBl HUTH; 3aBUCHMOCTH yIila OTPaK€HMSI CBETa OT YIVIa MAaJCHWS M YIJIa MPETOMIICHUsI OT yIila MaJIeHus): IIaHWPOBATh
HCCIIEIOBAaHNE, CAMOCTOSITEIPHO COOMpATh YCTAHOBKY, (DUKCHPOBATh pE3YyNbTaThl TOMYYEHHOH 3aBUCHMOCTH (PH3MYECKUX
BEJIMYMH B BU/IE TAOJIHII ¥ rpa(uKOB, AENaTh BEIBOJIBI TI0 PE3YJIbTaTaM HCCIIEIOBAHNS;

—TIPOBOJINTH KOCBEHHBIE HW3MEpEHUS (U3MUYECKNX BEIWYHMH (CPEIHSsS CKOPOCTh W YCKOPEHHE Teia IPH PaBHOYCKOPEHHOM
JIBIDKCHUH, YCKOPEHHE CBOOOIHOIO MaJeHUs, JKECTKOCTh NMPYKUHBI, KOO(D(OUIMEHT TPEHUs]  CKOMBKEHMS, MeXaHWdecKas
pabota W MOIIHOCTb, YacTOTa W TIEPUOJ KOJIEOAHWH MaTEMaTHYEeCKOrO W IPYKHHHOIO MAsSTHHUKOB, ONTHYECKas CHIIa
coOuparolieit JTUH3bI, PaANOaKTHBHBIN (JOH): INIAHWPOBATH U3MEPEHHMS; COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
M3MEpEeHNs, CIeAys MPeUIOKEHHOW NHCTPYKIIMY; BBIYUCISTE 3HAaUCHHE BEIMYNHBI M aHAM3UPOBATh MOJYYCHHBIC PE3YIBTATHI C
Y4€TOM 3aJjaH-HOW MOTPEMTHOCTH U3MEPEHUIL;

—Co0JTI0/1aTh IpaBUJIa TEXHUKH 0€30ITaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

—pa3nuyaTh OCHOBHBIC NPH3HAKN M3YYCHHBIX (PM3MYECKUX MOJIEINIeH: MaTepHaibHasi TOYKa, aOCOITIOTHO TBEP/IOE TENO, TOUCUHBIN
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HCTOYHUK CBETA, JIyd, TOHKas JIMH3a, IUIaHETapHasi MOJIE/ b aToMa, HYKJIOHHAs MOJIETb ATOMHOIO s/Ipa;

—XapaKTepU30BaTh MPUHIMITEI ACHCTBUS W3YYCHHBIX MPUOOPOB M TEXHHUYCCKHX YCTPOWCTB C OMOPOW HAa WX OMUCAHUA (B TOM
YHCIIe: CIIUIOMETP, JATYUKH ITOJIOKCHHS, PACCTOSHUS U YCKOPEHUSI, paKeTa, IX0JIOT, OYKH, IIEPUCKOT, (OToaIIapaT, ONTHICCKIEC
CBETOBOJIBI, CIIEKTPOCKOII, JI03UMETp, KaMepa BUIlbcoHa), UCIIONB3Ys 3HAHHS O CBOWCTBaX (PH3MUCCKUX SBJICHUN U HEOOXOIMMEIC
(u3nvecKre 3aKOHOMEPHOCTH;

—WCIOJIBh30BATh CXEMBI M CXEMATHUYHBIC PHUCYHKH M3YUYCHHBIX TEXHUUYCCKUX VCTPONCTB, W3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX IMPOIIECCOB MPH PEHICHUN YICOHO-MPAKTUYCCKUX 3aJlad; ONTHUYCCKUE CXEMBI IS TIOCTPOCHUS H300pakCHUH B
IDTOCKOM 3epKaJie M cOOMparoniei JInH3e;

—TIPUBOAUTH MPUMEPHI/HAXOIUTH HHPOPMAIIHIO O IMIPUMEPAX MPAKTUIECKOTO HCIIOIb30BaHUs (PHU3MUCCKUX 3HAHUHA B ITOBCEIHECBHOM
JKU3HH TSI 00ecTicueHus 0€30MaCHOCTH P OOpAIICHUH C TPHOOPAMU H TEXHUYECKUMH YCTPOWCTBAMH, COXPAHCHHUS 3IOPOBBS
U COOJIFOICHUST HOPM SKOJIOTMUECKOT0 TIOBEACHUS B OKPYXKAFOIICH cpejie;

—OCYIIECTBIIATh TIOMCK WH(pOpPMANUU (UIUIESCKOTO COACPIKAHUSA B ceTh MHTEpHET, CaMOCTOATEIBHO (POPMYIUPYSI TOMCKOBBIH
3ampoc, HAXOAWTh ITYTH OIPEICIICHUS JTOCTOBEPHOCTH IOJYYCHHOW WH(GOpPMAIMA HAa OCHOBE WMCIOIIMXCS 3HAHUN W
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

—HCIOJIh30BATh TPU BBITIOJIHCHUH yYCOHBIX 3aJIlaHMi HAYYHO-TIOMYJSIPHYIO JTUTEPATypy (U3UUCCKOTO CONCPIKAHHS, CIIPABOYHBIC
MaTepHUalbl, pecypchl ceTu MHTEpHET; BiIaneTh MpuéMaMu KOHCIICKTHPOBAHUS TEKCTa, MPeoOpa3oBaHusl HHOOPMAIUK U3 OIHOM
3HAKOBOM CUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBCHHBIC MMCHMCHHBIC U YCTHBIC COOOIICHHS HAa OCHOBE MH(OPMAIMK U3 HECKOJBKHX MCTOYHHKOB (PU3MYCCKOTO
COJIepXKaHUsA, MyOJIMIHO MPEICTABIIATh PE3YIbTAaThl MPOCKTHOW WM HCCIICAOBATCIBCKON MEATEIBHOCTH; MPH 3TOM TIPaMOTHO
WCIONB30BaTh M3YYCHHBIH MOHITUWHBIA ammapaT HM3ydaeMoro pasnena  (U3UKU u COIPOBOXKIATh BBICTYIUICHUE
Mpe3eHTaImenc ya€ToM 0COOCHHOCTEH ayJUTOPUU CBEPCTHUKOB.

TEMATHUYECKOE ITJIAHUPOBAHUE
7 rJacce (70 1)

Temarudeckuii | OCHOBHOE COfiepIKaHHe OCHOBHbIC BHJIbI JICSITEBHOCTH ydJalnxcsi(Ha ypoBHE y4eOHbIX IeiCTBHiT)
0JIOK, TeMa
Paszyien 1. ®usuka u e€ ponb B MO3HAHUH OKpyxaromiero mupa (6 u)
Odusnka — dusrka — Hayka O IPUpOJIE. BeisiBiieHHE pasinynii MEx 1y GQU3HUIECCKUMH 1 XUMHUYECKUMHUTIpeBparieHusiMu (MC —
Hayka o SIBnenust npupobl. PuznuecKue XUMHS).
npupose(2 ) SIBJICHHUSI: MEXaHMYECKUe, TCIUIOBbIe,|  Pacrio3HaBaHue U KiacCH(UKaIus HU3HUCCKHUX SBICHUIT: MEXaHHYECKUX, TCILIOBBIX,
JIIEKTPUYECKHE, MarHUTHBIC, SNIEKTPUYECKHUX, MAarHUTHBIX H CBETOBBIX.
CBETOBBIC, 3BYKOBBIC Ha6roieHue 1 onrcanne QU3NYECKHX SIBJICHUH
Dusnueckue dusnueckue BenuduHbl. M3mepenne|  OmnpeneneHue LEHb! ACTCHHUs LIKAIbl H3MEPHUTENbHOro npubopa. Mzmepenue
BenMYHHEI (2 4) | dusndeckux BennanH. Pu3nyeckue JIMHEHHBIX Pa3MepoB TNl M MPOMEXYTKOB BPEMEHH C YIETOM MOTPELIHOCTEH.
npudopsl. ITorpemHocTs Vi3MepeHne o0bEMa KUIKOCTH U TBEPAOTO Tena.
n3MepeHuil. MexyHapoaHast Vi3MepeHne TeMIepaTypsl IPU MOMOLIM >KMAKOCTHOTO TEPMOMETpA U JAaTUHKa
cHcTeMa eAMHHI] TEMIIePaTypHI.

BrInonHeHne TBOPYSCKHUX 3aJaHUH 10 TTOMCKY CIIOCOOOB M3MEPEHHsT HEKOTOPBIX
(HU3MUIECKUX XapaKTePHUCTHK, HAMPHMEDP Pa3MepOB MaJIbIX 00BEKTOB (BOJIOC,
HPOBOJIOKA), YAAIEHHBIX 00BEKTOB, OONBIINX PACCTOSIHUIA, MaJIBIX IPOMEKYTKOB
Bpemenu. O0cyK/eHHe Mpe/iaraeMbIX ClIoco00B

EcrecrBenHo- Kax ¢usuka u npyrue Be1BrokeHIE THIIOTE3, O0BSCHSIOUINX HPOCTHIE SIBICHUS, HAIPUMED:
HaY4YHbI METOJl | €CTEeCTBEHHBIE HAYKHU H3YydaroT —  [0YeMY OCTaHABJIMBACTCS ABHKYIIEECS 110 MOPH30HTAILHONIIOBEPXHOCTH TEIO;
no3Hauust (2 1) | mpupoxry. EcrecTBeHHO-HayYHbII —  TI0YeMY B JKapKyIO [IOr0Jy B CBETJION O/IeK /1€ IPOXJIaiHeH, 4eM B TEMHOM.
METOJ1 IIO3HAHWSA: HAOIOICHHE, Ipeioxxenue crocobOB NMPOBEPKH I'MIIOTES.
MOCTaHOBKA HAYYHOI'O BONPOCA, IpoBeneHue nccie 0BaHMS 110 MPOBEPKE KAKOH-ITHO0 MMIIOTE3bl, HAIPUMED: 1aJIbHOCTb
BBIJIBU)KEHHE IMIIOTE3, DKCIIEPUMEHT|  OJIETA IIAPUKa, IYILEHHOI0 TOPU30HTANILHO, TeM 00JIblIIe, YeM OO0JIbIIe BHICOTA ITyCKa.
T10 IIPOBEPKE TUNOTE3, 00BICHEHHE Tocrpoenne mnpocreitmmx Mozaenell (HU3MUSCKUX SIBICHHM (B BHIE PHCYHKOB HJIH

HaOar0maeMoro spiaeHus. OnucaHue CXeM), HarpuMep MaJeHue MpeMeTa; IPsMOIUHEIIHOe pacpOCTpaHeHHe CBeTa
(u3MUECKUX SIBICHHUH C TIOMOIIBIO
MoOJeIIei

Paszien 2. TlepBoHauaibHble CBeICHUS O cTpoeHuu Berectsa (5 u)

CrpoeHne ATOMBI U MOJIEKYJIbI, UX Pa3MEpBL HabGnroneHue u MHTEpIpeTalys OIBITOB, CBUJIETEIbCTBYIOIINX00 aTOMHO-
BemtectBa (1 1) | OMBITHL, JOKa3bIBAIOIIHE MOJIEKY/IIPHOM CTPOSHUH BEILECTBA: ONBITHI C PACTBOPEHHEM PA3IHYHBIX BEILECTB B
JIMCKPETHOE CTPOEHHE BEIECTBA BOJIE.

OueHKa pa3MepoB aTOMOB M MOJIEKYJI € MCHOIb30BaHUEM (GoTOrpaduii, MoryyeHHbIX
Ha aTOMHOM CHiI0BOM MuKpockorie (ACM).Onpenenenre pa3MepoB MalbIX Tell

JBuxeHne JIBmxenue yacTtuil Bemectna. Cs3b Hab6nronenue n 00bsicHeHHE OPOYHOBCKOT'O JIBIKEHHS U sBICHUS TG QY3nH.

u CKOPOCTH JIBHKEHHS YaCTHII C IpoBeneHne 1 00BSICHEHNE OIBITOB MO HAOIIOICHHIO TEIJIOBOIOPACIIMPEHHS Ta30B.
B3aUMOJICHCTBHE| TEMIepaTypoil. IpoBeneHne n 0OBSICHEHUE OINBITOB MO OOHAPYKEHUIO CHIIMOJICKYIISPHOIO

YaCTHI] BpoyHoBCKoOe ABIKEHHE. TIPUTSDKEHUS M OTTAIKUBAHHS

Bemecrsa (2 u) | Juddysus. BzanmoseiicrBueyacTHir
BEIIeCTBA: MIPUTSDKEHUE U

OTTaJIKUBAaHHE

ArperarHble ArperaTHble COCTOSIHHS BEII[ECTBA: Omnncanne (¢ MCHOMB30BAaHUEM MPOCTBIX MOJENEil) OCHOBHBIXPAa3JIMIHil B CTPOSHUN

COCTOSTHMS CTPOEHHE Ta30B, JKUAKOCTEHN U ra3oB, JKUJKOCTEH U TBEPBIX TEJ.

BemrectBa (2 9) | TBEPIBIX (KPUCTAIUTMYESCKUX ) TEIL. OOBsICHEHNE MAJION CKIMaEeMOCTH KUKOCTEH U TBEPABIX Tel,00bIION CXKUMAEeMOCTH
B3aumocssi3b MexIy cCBONCTBAaMU ra3os.
BEIIECTB B PA3HBIX arperaTHBIX OObsicHeHne coxpaHeHHsT (HOPMBI TBEP/BIX TENl M TEKYyIECTHIKHUIKOCTH.
COCTOSIHUSX U HXaTOMHO- IIpoBeneHne OMBITOB, TOKA3BIBAIONIHX, YTO B TBEPAOM COCTOSHUHM BOJBI YACTUIIBI
MOJIEKYIAPHBIM CTPOCHHEM. HaXOAATCS B CPEAHEM Jajblle APYT OT ApYyra(IIOTHOCTH MEHBIIE), YeM B HKUAKOM.
OCOOEHHOCTH arperaTHbIX YcraHoBIeHHE B3aNMOCBS3H MEXKTY OCOOCHHOCTSIMH arperaTHbIX COCTOSTHUIT BOJBI U
COCTOSTHUH BOJbI CYIIECTBOBaHMEM BOAHBIX oprann3mMoB(MC — Guororusi, reorpadus)
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Paznen 3. /Ipmxenne u B3aumoseiicteue tei (21 1)

Mexanuyeckoe
nemkenne (3 1)

MexaHH4YECKOE JBHKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEpPHOE
nBrkeHne. CKOpOCTb.

CpemHsist CKOpOCTh TIPH
HEpPaBHOMEPHOM JIBHKeHHU. Pacuér
ITYTH ¥ BPEMEHU JIBIDKCHHS

HCCJICZ[OB&HI/IG PaBHOMEPHOT'O ABUIKCHUSA U ONPEACIICHUE CTrOIPHU3HAKOB.
HaGJ'IIOZ[eHI/Ie HEPAaBHOMCPHOI'O ABUKCHUSA U OIIPEACIICHUC €roOTIIMYHI OT
PaBHOMEPHOI'O ABHKCHUS.

Pemenne 3a/la4 Ha OIPECACIICHUE ITYTH, CKOPOCTH U BPEMECHUPABHOMEPHOI'O
JBWIKCHUS.

Ananu3 I‘pa(bI/IKOB 3aBHCUMOCTHU ITYTHU 1 CKOPOCTH OT BpEMCHU

Wuepuus,
Macca,
IUIOTHOCTH (4 1)

SIBieHue nHEpIMU. 3aKOH WHEPIIHH.
B3aumopeiictBue Tein kak npuurHa
HM3MEHCHHSICKOPOCTH JIBUKCHUS TEIL
Macca kak Mepa MHEPTHOCTUTEIIA.
ITnorHocts BeniecrBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ
B eIMHUIE 00bEMA BEIIeCTBA

OObsICHEHHE U TIPOrHO3UPOBAHMUE SIBJICHUH, O0YCIOBICHHBIX HHEPIMEH, HAIPUMED: YTO
MPOUCXOIUT ITPU TOPMOKEHUU HIIMPE3KOM MAaHEBPE aBTOMOOWIIS, TIOYEMY
HEBO3MO)KHO MI'HOBEHHOTIPEKPATHUTH JBHKEHHE HA BEJIOCHUIIEIE HIIH CAMOKATE U T. JI.
TIpoBejieHre W aHAIM3 OINBITOB, JEMOHCTPUPYIOIINX W3MEHEHHE CKOPOCTH JBIIKEHHSI
TeJa B pe3ylibTare AeHCTBUSI Ha HErO JIPYTrUX TEL.

Pemrenne 3a1a4 Ha ONpEJICJICHHE MACChI TeJla, €ro 00bEMa MINTOTHOCTH.

TIpoBejieHre 1 aHAIIN3 ONBITOB, JIEMOHCTPUPYIOLIMX 3aBUCUMOCTh M3MEHEHUsI CKOPOCTH|
TeJia OT €ro MacChl MPU B3aUMOJIEHCTBHH Tell. MI3MepeHre MacChl Tejla pa3indHbIMU
criocobamu. OmnpejienieHre IIOTHOCTH Tejla B PE3yJIbTaTe U3MEPEHHUS €r0 MacChl U
00bEMa

Cuna. Bugner
cwi(14 q)

Cuita Kak XapaKTepUCTHKa
B3anMoyieicTBus Te. Cura
YIPYrocTu u 3akoH ['yka.
W3MepeHue cuiibl ¢ MOMOLIBIO
JIMHaMoOMeTpa. SIBJICHUE TATOTCHHS
u cuiia Tspkectd. Cuiia TSDKECTH Ha
Jpyrux mianerax. Bec rena.
Hesecomocts. CliokeHHE CHIT,
HaITpaBJICHHBIX 110 OHOM MPSIMOH.
PaBHopelicTByromasicui. Cuna
Tpenust. TpeHne CKONbKEHHS 1
TpeHUe ToKos. TpeHue B pupoyie 1
TEXHUKE

W3zydenne B3anMONEHCTBHS KaK NMPUYUHBI M3MEHEHMS] CKOPOCTUTEIA MU €r0
nedopmarn. OnycaHue peasibHbIX CHTYAli B3aMMOJICHCTBHSA TEN C TIOMOIIBIO
Moyieliel, B KOTOPBIX BBOAUTCS MOHATHE U 300pakeHUe cUibl. M3ydeHne cuiibt
ynpyroctu. MceneroBanue 3aBUCUMOCTH CUJIBIYIIPYTOCTH OT YAJIMHEHHS PE3UHOBOIO
IIHYPa WA TIPYKUHEI

(c mocrpoenneM rpaduka). AHaIN3 IPAKTHYECKUX CUTYallUH, B KOTOPBIX MPOSBISETCSA
JeficTBHE CHIIbI YIPYTrOCTH (YHPYTOCTb Ms4a, KPOCCOBOK, BETOKIepeBa H Ap.). AHAIIN3
CHUTYaIMi, CBA3aHHBIX C sBJICHHEM TAT0TeHHs. OObACHEHHE OPOUTAIBEHOIO JIBUKCHUS
IUIAHET C UCIIONb30BAHUEM SIBJICHUS TATOTEHMS U 3aKoHa nHeprmn (MC —
acTpoHomHus). FI3MepeHne Beca Tejla ¢ MOMOLIBI0 AUHaMoMeTpa. OGOCHOBAaHUE 3TOrO
crocoba n3MepeHus. AHaIu3 U MOJIEIMPOBAHUE SIBJIEHUs] HEBECOMOCTH.
OKCrepuMeHTAIbHOE MOJTyYeHNE MTPAaBUIIa CII0XKEHHS CUJI, HANPABIEHHBIX BJOJIb OIHOM
npsmoif. Omnpesienenne BeITMYMHBIpaBHOAEHCTBYOMIEH cuil. M3yuenne cumbl TpeHnst
CKOJIBKEHHS M CHJTBI TPEHHS 1OKOs. MccnenoBanye 3aBUCMMOCTH CHIIBI TPEHHUS OT Becal
TeNan CBOICTB TPYIIUXCS MOBEPXHOCTEMH.

AHanu3 NpaKTUYECKUX CUTYAIUi, B KOTOPBIX MPOSIBISETCS ASHCTBHE CUIIbI TPEHUS,
HCIOJIB3YIOTCS CIOCOOBI €€ yMEHbIICHUS WM yBEJIMYeHNUs (KaTaHUE Ha JIbDKaX,
KOHbKaX, TOPMOKEHHE aBTOMOOMJISI, HCIIOJIb30BaHKE MOJIIUITHUKOB, IIABAHUE BOIHBIX
JKUBOTHBIX U Ap.) (MC — Guosnorus). Pemenue 3a1au ¢ UCIoab30BaHHeM (GopMyIT st
pacuéra CHJIBITKECTH, CHIIBI YIIPYTOCTH, CHJIbI TPEHHUS

Paszien 4. JlaBnenue TBEPABIX Tel, KUAKOCTEH 1 ra3os (21 u)

JlaBnieHue.
[lepenaua
JIaBIICHHS
TBEPABIMU
TeNaMH,
KUAKOCTSIMU U
razamu(3 )

JMapnenne. CriocoObl yMEHBIICHHS 1
yBeJIMUeHHs aBieHus. JaBnenue
rasa. 3aBHCUMOCTb JIaBJICHHsI ra3aoT
o0béma u Temnepatypsl. [lepenaua
JIaBJICHUsI TBEP/BIMHU TEJIAMH,
JKUJIKOCTSIMU U ra3aMu. 3aKOH
ITackass.

IIneBMaTHYECKHE MAITUHBI

AHanu3 1 00bsSCHEHHE OIBITOB U NPAKTHYECKUX CHTYALUH,B KOTOPBIX MPOSBISETCS
CHJIA JJABJICHUSL.

OGocHOBaHME CIIOCOOOB YMEHBIICHUS U yBEIMYCHUS AaBieHus. V3ydenue
3aBUCHMOCTH JJABJICHHUS ra3a oT 00bEMa 1 Temreparypbl. M3ydeHne ocodbeHHoOCTeH
repe/iaun JIaBJIeHUs TBEPABIMU TEJIAMU, )KUAKOCTSAMH U razamMu. O00CHOBaHUE
PE3YJIBTAaTOB OIBITOB OCOOCHHOCTSAMM CTPOSHHUS BEIECTBA B TBEPJIOM, JKHIKOM U
ra3000pa3HOM COCTOSTHUSIX.

DKcnepuMeHTalbHOE J0Ka3aTeNbeTBO 3akoHa [lackans. Pemenue 3aiau Ha pacuér
JIaBJIEHMsI TBEPOTO TENA

JlaBnenue
sxukoctd (5 )

3aBUCHMOCTb JIaBJICHUS HKUJIKOCTH
OT IIyOMHBI TIOIPYXKEHHUSL.
I'unpocraruyeckuil mapagokc.
Coo0luraromyecs: CoCyIbl.
I'nypaBiinyeckue MexaHU3MbL

VccnenoBaHue 3aBUCHMOCTH JJABJICHUS HKUJIKOCTH OT TJIyOHHBINIOTPY)KEHUS U
TUIOTHOCTH YKHJIKOCTH.

HabnroneHue u oObsICHEHHE THIPOCTATHYECKOTrO MAapajoKCaHa OCHOBE 3aKOHA
IMackans.

Wzyuenue coobmaromuxcs cocynos. Pemenne 3aia4 Ha pacuéT NaBIeHUs KUIKOCTH.
OObsicCHEeHHE TPUHLUIA OEUCTBHSA THAPABIUYECKOrO Ipecca.

Ananu3 1 00bsICHEHUE PAKTHYECKUX CUTYAIlH, JEMOHCTPHPYIOIINX MPOSBICHUE
JIABJICHHUS XKUJIKOCTH M 3aKoHa [lackaiis, HanmpuMep MpoLEeccoB B OPraHU3Me TIpU
riryookoBogHoM HbipsiHuu (MC — Grosorusi)

AtmochepHoe
nasienue (6 1)

Atmocdepa 3emnu u arMmochepHoe
nasiieHue. [IpuurHbICYyIIeCTBOBaHUSA
BO3AYIIHON 06omouky 3emau. OnbIT
Toppuuennu. M3mepenue
aTMOC(EPHOr0 JaBJICHHUSI.
3aBUCHMOCTH aTMOC(HEPHOTO
JIABJICHHUS OT BBICOTHI HaJl YDOBHEM
Mopsi. [TpuGopsI s M3MepeHus
aTMOC(EPHOr0 JaBICHUSI

DKCrepuMeHTaIbHOe O0HApYKeHHEe aTMOC(HEPHOro AaBieHus. AHAN3 U OObsICHEHHE
OIIBITOB M IPAKTHYECKUX CUTYALMi, CBS3aHHBIX C ICHCTBHEM aTMOC()EPHOro JIaBlICHUS.
OO0bsicHEHHE CYIIEeCTBOBaHMsI aTMOoc(ephl Ha 3eMile U HEKOTOPBIX IIaHeTaX HiIH &
orcyrcTBHs Ha Apyrux mianerax u Jlyne(MC — reorpadus, acrporomust). O0bsicHeHHE
M3MEHEHHMS! TUIOTHOCTH aTMOC(epbl ¢ BHICOTOHH 3aBHCMMOCTH aTMOC()EPHOro
JIABIICHUsI OT BHICOTHI. PerieHre 3amay Ha pacuéT arMocdepHoro naBneHus. M3ydenue
yCTpolicTBa GapomeTpa-aHepoua

JetictBue
KHUIKOCTH U
rasana
MOrpyKEHHOE B
Hux Teso (7 4)

JlelicTBHe KUIKOCTH ¥ raza Ha
MOrpyKEHHOE B HUX TEJO.
Brrrankuatomas (apXuMe0Ba)
cmna. 3akoH Apxumena. [InaBanue
ten. BoznyxoruaBanue

DKCIepUMeHTANbHOe 00HAPYKEeHHE NEWCTBUS JKUIKOCTH U Ta3aHa MorpyxEHHOe B
HHX TEJO0.

OnpeeneHne BBITATKABAONICH CHJIBI, NEUCTBYIOIIEH Ha TEJIO, TOrPYKEHHOE B
JKUIKOCTE. [IpoBeieHne u 00CYKACHUE OMBITOB, IEMOHCTPUPYIOMINX 3aBUCUMOCTD
BBITAJIKUBAIOIICH CHJIBI, ICHCTBYIOMICH HA TEO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOH B
JKHJIKOCTD YaCTH TeJIaK OT IJIOTHOCTH JKMIKOCTHU. McclietoBaHre 3aBUCHMOCTH Beca
TeJa B BOZIE OT 00BEMa MOrpyKEHHOU B JKUJIKOCTh YACTH Tela. Pemenne 3a1a4 Ha
MPUMEHEHUE 3aKOHA APXHUME/Ia U YCIOBHs IU1aBaHus Tell. KoHCTpyHpoBaHHE apeoMeTpal
WA KOHCTPYMPOBAHHE JIOAKUHU ONpeAeIeHNE €€ rPpy30moabEMHOCTH

Paznen 5. Pabora u mouraocTs. Dueprust (12 1)

15




Pabora u
MOMHOCTS (3 1)

Mexanudeckast pabora. MomHocTs

DKCNEepUMEHTAITFHOE ONpEACTICHHE MEXaHUYECKOH PalOThl CHIIBITSDKECTH TIPU
MaJIeHUH TeJa U CUJIbl TPEHUS P pAaBHOMEPHOMIIEPEMELLIEHUHU TeJIa 10
TOPU30HTAJILHON MOBEPXHOCTH.

Pacuér momHocTH, pa3BuBaeMoil pu noabEMe 1o JecTHuue. Pemenue 3anad Ha
pacyéT MeXaHW4YEeCKOi pabOThl M MOIIHOCTH

IIpocteie
MexaHu3Mel (5

4)

[IpocTbie MEXaHU3MBI: pBIYar, 0JIOK,
HaKJIOHHAS TI0CKOCTh. I1paBmiio
paBHOBecus prrdara. [Ipuvenenne
IIpaBHJIa PABHOBECHS phlyara K
0JI0Ky. «30JI0TOE ITPABUIIO
mexanuku. KIIJI npocteix
MexaHn3MoB. [IpocTeie MexaHn3MbI
B OBITY M TEXHHUKe. Pbruaru B Tene
4eJIoBeKa

OmnpenenieHne BRINIPHIIIA B CHJIE IPOCTHIX MEXaHU3MOB HAaINpHMeEpe phluara,
TIOABIYKHOTO U HEMOJIBIDKHOTO OJIOKOB, HAKIIOHHOH TJIOCKOCTH.

HccnenoBanme ycinoBus paBHOBecHs perdara. OOHapyKeHHE CBOMCTB IPOCTHIX
MEXaHHM3MOB B PA3INYHBIX UHCTPYMEHTAX 1 IPUCIIOCOONICHUSX, CTIOIb3YEMBIX B OBITY
1 TEXHHKE, a TAKXKe B )KUBBIX oprann3max (MC — Ounonorus). DKkcriepuMeHTaIbHOe
JIOKa3aTeJIbCTBO PaBEHCTBA pabOT IPH NPHIMEHEHNH MPOCTHIX MEXaHU3MOB.
Onpenenenune KI1J] HaKJIOHHOW TUTOCKOCTH.

Pemrenne 3amau Ha pUMEHEHHE MpaBWiIa paBHOBecHs pbruara nHa pacuér KII/{

MexaHnnyeckas
sHeprust (4 9)

Kunernueckas 1 moTeHyanbHas
sHeprus. [IpeBpaiienue oqHOro
BH/Ia MEXaHMYECKOH SHEPTUH B
Jpyroi. 3aKoH COXpaHEHHs 1
HM3MEHEHHS SHEPI'HU B MEXaHHKe

3KCHCpI/IMCHTaIIBHOG ONpeACIICHUE N3MCHCHUSA KHUHETHYCCKON 1 HOTGHHPIaHI;HOﬁ
OHEPI'vU TEJla IpU €ro CKaTbIBaHUH 110 HaKJIOHHOMW TTJIOCKOCTH. (DOpMyJII/IpOBaHI/IC Ha
OCHOBC HCCJICIOBaHHs 3aKOHa COXpaHCHHHMeXaHH‘ICCKOﬁ OHCPI'UH. OGCY}KIICHI/IC
I'paHull IPUMEHHUMOCTH 3aKOHA COXPAaHCHUS SHEPIrUu. Pemrenne 3a7a4 C
HCITOJIb30BAHUEM 3aKOHA COXpPAaHCHHS SHEPIrun

PesepBHoe Bpemst (5 9)

8 knace (70 u)

Temarnueckuii
OJIOK, TEMBI

OcHOBHOE CoacpKaHue

OcHOBHBIE BUJIbI JIEATEILHOCTH y4allUXCs(Ha ypOBHE y4eOHbIX JelcTBNUi)

Pasyien 1. TernoBble siBnenus (28 1)

Crpoenue
U CBOWCTBA
Bertecrsa (7 1)

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KHHETHIECKON
TEOPHUHU CTPOCHUSI BEIIECTBA.
Macca 1 pa3zMepbl aTOMOB

U Moekyi. OIBITEL,
TIOATBEPIKIAIOIINE OCHOBHBIE
TIOJIOXKEHHST MOJIEKYJLSIPHO-
KUHETHYECKON TEOpPHH.

Mopernu TBEPIOTO, KHUIKOTO

1 ra3000pa3HOro COCTOSHUI
BewtectBa. Kpucrannuueckue

U aMopQHbIe TBEPIBIE TENa.
OOBbsICHEHHE CBOMCTB ra3os,
JKUJIKOCTEH 1 TBEPABIX TEJ Ha
OCHOBE IOJIOKCHUH MOJIEKYJISIPHO-
KUHeTH4YecKkoi Teopun. CMaunBaHKe
U KanWuIspHble sBieHus. TeroBoe
pacLIpeHuen cxaTue

HabGnroneHre u MHTEpHpeTanys ONBITOB, CBHICTEIBCTBYIOIIHX

00 aTOMHO-MOJIEKY/ISIPDHOM CTPOSHHM BEIIECTBA: OMbBITHI C PACTBOPCHUEM Pa3TMYHBIX
BEIIECTB B BoJe. PelieHne 3a/1a4 10 OLIEHUBAHUIO KOJIMYECTBA aTOMOB MIIM MOJEKYI B
enuHHIE 00bEMa BeIecTBa. AHAJIN3 TEKCTa IPEBHUX aTOMUCTOB (HamlpuMep,
¢parmenTa nosmsl Jykperms «O npupojie Benen») ¢ n3I0KeHneM 000CHOBaHUH
aTOMHOH runoressl (cMpicioBoe uTeHue). OueHka yoequTeIbHOCTH 3THX
obocHoBaHui. OObsiCHeHNEe OPOYHOBCKOTO JNBHKEHUS, sABICHHUA MU(Qy3un u
Pa3INYUiA MEXy HIMH Ha OCHOBE MOJIOKEHHIH MOJIEKYIIPHO-KHHETHYECKONH TeOpuH
crpoeHust BemecTBa. OObACHEHNE OCHOBHBIX PA3JIMYUi B CTPOCHUHM Ta30B, KUAKOCTEH
U TBEPABIX TEJI C UCHOIb30BAHUEM ITOTIOKEHUH MOJIEKYJIAPHO-KMHETHYECKOH TEOpHH
CTPOCHUS BELIECTRA.

IIpoBeneHue ONMbITOB IO BHIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM MIIH caxapa.
IpoBeneHue u OOBACHEHHE OIBITOB, JEMOHCTPHPYIOIIMX KAlMIUIPHBIC SBICHUS U
sBJIeHUE cMaunBaHus. OObsACHEHHE POJM KANMIUIAPHBIX SBJICHUI JUIS MOCTYIUICHUS
BoZbl B opranm3Mm pacrenuit (MC — Owomnorusi). HaOmronenwe, mnpoBenaeHue u
OOBSICHEHHE OIBITOB 10 HAOJIIOJEHHIO TEIUIOBOTO P aCIIMPEHHs Ta30B, JKUAKOCTEH
u TBEpAbIXTEN. OOBsACHEHHE COXpaHEHHs! 00bEMA TBEPIBIX TEJl, TeKY4ECTH KUIKOCTH
(B TOM u4McIe, pasHHMLBI B TEKy4eCTH JUIS PA3HBIX JKMAKOCTEH), NaBleHMS Ta3a.
IIpoBeneHue ONBITOB, AEMOHCTPHPYIOIIMX 3aBHCHMOCTH JABJIEHHS BO3IyXa OT €ro
00béMa M HarpeBaHMs WIM OXJIAKJICHUS, U HUX OOBACHEHHE HAa OCHOBE aTOMHO-
MOJICKYJSIDHOTO ~ y4eHUs. AHaIN3 IPaKTUYECKUX CUTYalUH, CBS3aHHBIX CO
CBOMCTBAMUIA30B, JKUJIKOCTEH 1 TBEPABIX TE

TeruoBbie
nporecesl (21 )

Temneparypa. CBs3b TeMIEpaTyphl
€O CKOPOCTBIO TEIUIOBOT'O JIBUKEHHS
yacTull. BHyTpeHHsst sHeprus.
CrnocoObl N3MEHEHHUS BHYTPEHHEH
SHEPrUH: TerIonepeaada u
coBeplileHne padoThl. Bupt
TEeIUIonepeJadu:
TEIUIONPOBOAHOCTb, KOHBEKIIHS,
H3ITydeHHE.

KonuuectBo temnotsl. Y nenpHast
TEII0EMKOCTb BELIECTBA.
TemooOMeH u TerIoBoe
paBHOBecHe. YpaBHEHHE TEIIOBOTO
Oananca. [TnaBnenue u
OTBEPJIEBAaHNE KPHCTATITMIECKUX
BEILECTB. Y IeJIbHAs TEIUI0Ta
mwiasienus. [lapoobpazoBanue

U KoHAeHcauus. Mcnapenue.
Kunenwue. ¥ nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh
TeMIepaTypsl KUIEHUSIOT
aTMOC(hepHOro aBIICHUSL.
BnaxknocTs Bo3nyxa.

OHeprus TOIUNBA. Y IeTbHAS
TerioTa cropanus. [IpuHImnE
paboTHI TEIIOBBIX ABUTATENCH.
KIIJ] TerutoBoro aBuraTesis.
TemnoBble IBUTATENH U 3alIUTa

OKpYXKAIIeH cpebl. 3aKOH

OO6ocHOBaHME IpaBWJI M3MEpeHust Temneparypbl. CpaBHEHHE Pa3iIMYHbIX CIIOCOOOB
u3MepeHust ¥ IKan Temmneparypsl. HaOmiopeHue W OOBSCHEHHE OIBITOB,
JEMOHCTPUPYIOIIMX ~M3MEHEHHE BHYTPEHHEHl SHEeprum Teiaa B pe3yibTare
TeIuionepesaun M paboThl BHemHuWX cui. HaOmioneHue U OOBSICHEHHE OIBITOB,
00CY)X/IeHHE NPAKTHYECKUX CHUTYalWil, JEMOHCTPUPYIOIIMX pPAa3JIMYHbIC BHIbI
TeIUIoNnepeiau: TEeIUIONPOBOIHOCTb, KOHBEKLHMIO, u3ydeHue. VccienoBanue
SIBIICHUSI TEIUIOOOMEHA MPH CMENIMBAHUU XOJIOIHOM U ropsiueit Boasl. Habmronenue
YCTAQHOBJIGHUSI TEIJIOBOTO PABHOBECHS MEXIY rOpsiueii M XOJOJHOH BOHOM.
Omnpenesnenue (M3MEpEeHHE) KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOW HpH
TEIUI000MEHE C HarpeThiM METALIMYECKUM HuIuHApoM. Onpenenenue (M3MepeHUe)
YIENbHON TEIUIOEMKOCTH BelllecTBa. PelieHue 3agad, CBA3aHHBIX C BBIYHCICHHEM
KOJIMYECTBA TEIUIOTHI M TEIUIOEMKOCTH IIPU TEIUIOOOMEHe. AHaIU3 CUTYyalui
MPaKTUYECKOTO HCIONB30BAHUS TEIUIOBBIX CBOMCTB BEIECTB M  MaTEpHaloB,
HampuMep, B LEIIX DHEProcOepeKeHHs: TEIUIOM30JISLMSA, dHeprocoeperaroime

KPBIIIK, TEPMOAKKyMYISITOpPbl © T. 1. HaOmiomenue sBJICHHMI wHCIapeHus ©
KOHJeHcalmu. lVccnmemoBaHue TMpolecca HWCTIAPEHUsl Pa3iIUYHBIX  KUAKOCTEH.
OObsicHEeHHE SBJCHWH WCTApeHHs W KOHJACHCAIlMd Ha OCHOBE AaTOMHO-

MOJIEKYJISIpHOTro ydeHus. HaOmiozieHue M 0OBsICHEHHE Ipoliecca KUICHHUS, B TOM
YHCIIe 3aBUCUMOCTH TeMIIepaTyphl KUIIEHHs OT NaBieHus. OnpeneneHue (M3MepeHue)
OTHOCHMTEJIbHOM  BJIQKHOCTH  BO3AyXa. HaOnrojeHue —mporecca  IUIABJICHUS
KPHCTAJUTMYECKOTO BEIIECTBA, HampuMep Jbaa. CpaBHEHHE INPOIECCOB IUIABICHHS
KPHCTAININYECKUX TENIHM Pa3MATYeHUs IPYU HarpeBaHun aMop(HbIX Tel. OnpeneneHne
(M3MepeHne) yaenbHOH TEeTUIoTH! IUIaBieHus Ibaa. OObsCHEHNE SIBIEHHN TUIaBICHUS
U KPHCTAUIM3AllMM HAa OCHOBE aTOMHO-MOJICKYIISIDHOIO YueHHs. PeleHue 3anad,
CBSI3aHHBIX C BBIYMCJICHHEM KOJMYECTBA TEIUIOTHI B MPOLECCAaX TEIUIONEpeadn MpH
IUIaBJICHUH W KPUCTAJUIM3AlMM, WCIAPEHUH W KOHJCHCALMM. AHAIHM3 CHUTYyalUi
MPaKTUYECKOrO0 TPUMEHEHHMS SIBJICHUH IUIABICHUS W KPUCTAIM3ALMM, HApHUMep,
MOJTyYeHUE CBEPXUYHCTBIX MaTepHalloB, COJeBas rpejika U Ap. AHaiuu3 paboThl U
O0BSICHEHHE TPUHINNA ISHCTBUS TEIUIOBOTO ABHTATeNs. BEIUMCICHHE KOIMUYecTBa
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COXPaHCHUS U NPEBPAILCHUS
DHEPruyu B MEXaHUYECKUX U
TEIUIOBBIXIIPOLIECCAX

TEIUIOTHI, BBIACISIONIErOCS TPH CrOPAaHWH PA3NMYHBIX BUIOB TommmBa, u KIIJ|
neurarens. O6CyKaeHne SKOIOTHYECKUX IOCIESICTBUH HCIOIb30BaHMS JIBHTATENEi
BHYTPEHHETO CrOpaHMs, TEIUIOBBIX M TuapodnekTpoctannmi (MC — skomorws,
XUMHST)

Pasnen 2. DiexTpudeckie W MarHUTHbIE siBiaeHust (37 1)

Onextpudeckue | OnexTpusaiys Ten. [IBa pona Hab6monenne n npoBeIeHUE ONBITOB IO IEKTPHU3AIMN TEJIIIPH COMPUKOCHOBEHHUHN U
3apsIbL. UIEKTPUUECKHX 3aPSI0B. narykiueil. Habmonenne n oObsicCHEHNE B3aNMOICHCTBHS OJHONMEHHON
3apspKeHHbIE BianmoneiicTBre 3apsHKeHHBIX Pa3sHOMMEHHO 3apsHKEHHBIX Tell. OOBsSCHeHNE IPUHIHIIA JeHCTBHS 2JIEKTPOCKOIA.
TeNa M UX teit. 3axkon Kynona. OObsICHEHHE SIBICHHI AIEKTPU3ALUH NPU CONPHKOCHOBEHHUTEN M MHAYKIHUEH C
B3auMojielicTBre| Diekrpuueckoe moie. [IpuHmmn HCTIOIb30BaHMEM 3HAHHUH O HOCUTEIISIX SJIEKTPHUECKUX 3apsI0oB B BEIIECTBE.

(7 9) CYIEPITO3HIHHN IEKTPUIECKHX PacrioznaBanye n oOBsSCHEHNE SIBIIEHUH 2JIEKTPH3ALNH B [TOBCEIHEBHOH KU3HM.
nonei. Hocurenu anexrpuueckux Habmonenne n 00BsICHEHHE ONBITOB, WILTIOCTPUPYIOIINX 3aKOHCOXPAHEHUS
3aps/10B. DIIeMEHTAPHbIH JIEKTPUUYECKOro 3apsaa. HabmoneHne ornpITOB 10 MOJEIMPOBAHUIO CHIIOBBIX JIMHUH
anexrpuyeckuii 3apsn. Crpoenue anexTpuyeckoro noms. Mecnenosanne AeHCTBUS NEKTPUYECKOrO MONs Ha
atoma. [IpoBoHuKH 1 TIPOBOTHUKUH JTHIIICKTPUKH
JIMDIIEKTPHUKU. 3aKOH COXPAaHEHUS
EKTPUUECKOro3apsia

ITocTosiHHbII DneKTpuyeckuil TOK. Y CIoBUs Habmonenne pa3nmimyHbIX BHAOB AEHCTBHS dJIEKTPUUECKOIOTOKA U OOHApy)KEHHE

UIEKTPUUYECKUH | CYIIECTBOBAHHS HIIEKTPUIECKOTO STHX BUJIOB JEHCTBHS B TOBCeHEBHOIkN3HI. COOpKa M MCIIBITAHHE

ToK (20 u) TOKa. VICTOYHMKH MTOCTOSTHHOT'O DJIEKTPUUYECKOI [eTN TTOCTOSTHHOTOTOKA. V3MepeHHe CHITbl TOKa aMIepMeTPOM.
ToKa. J{eHCTBUSIDIEKTPHYECKOTO M3mepenne »neKkTpruaeckoro HanpspkeHust BobTMeTpoM. [IpoBenenne n oObsicHeHHe
TOKa (TEIUIOBOE, XMMHUYECKOE, OIBITOB, IEMOHCTPHPYIOIINX 3aBUCHMOCTD IEKTPHUECKOTO COMPOTUBIICHUS
MarHUTHOE). DJIEKTPUIECKUH TOK B TIPOBOJTHUKA OT €r0 JUTHHBI, TUTOIIA M OIePeYHOr0 CEUSHNSI X MaTepHaa.
JKHKOCTSIX ¥ ra3ax. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, IPOTEKAIONIETO Yepe3pe3rcTop, OT
Onexrpuueckas 1ens. CumaToka. COIIPOTHBIICHUS PE3UCTOpa U HAaNpsDKeHUs Ha pesucrope. [IpoBepka npasmia
DeKkTpryecKoe HapsDKEHHE. CIIOKEHHMST HATIPSDKEHUH TIPU TIOCIIeI0BATEIFHOM COSIMHEHHH JIBYX PE3FCTOPOB.
ConpoTHBIICHUE TTPOBOTHUKA. IpoBepka npaBuiIa a1 CHIIBI TOKA NIPU MApAIIIEIBHOM COSJUHEHHH PE3HCTOPOB.
VY ienbHOe CONpOTUBIICHHE AHanmm3 cUTyalii TOCNIeIOBATENIBHOTO U TapauIeIbHOTOCOEJMHEHUS IPOBOIHUKOB
BemecTsa. 3akoH OMa Juist yuacTka B JIOMAIIIHUX 3JIEKTPUUECKUX CeTsX. PemeHne 3aau ¢ ucronb3oBaHueM 3akoHa Oma
nernu. I[TocnenoBarenbHoe n u popmyit pacuéra MEKTPHIECKOr0 CONPOTUBIICHHS TIPU MOCIIEA0BATEIBHOM H
MapajyIeIbHOe COSANHEHUE apajIeNIbHOM COSANHEHNH TIPOBOAHUKOB. Onpezienienne paboThl HIEKTPUYECKOro
npoBotHuKOB. Pabora n TOKa, NpOTeKarolleroyepes pesucrop. OnpeeneHne MOIHOCTH IEKTPUYECKOTO
MOII[HOCTb  3JIEKTPUYECKOTO TOKA. TOKa, BblAENsIEMONHA pe3ucrope. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA 4epe3
3akoH Jxoyns—JIenna. JIAaMIIOYKyOT HamnpsbkeHus Ha Hell. Onpenenenue KI1/] narpesarens. MccnenoBanue
DJIeKTPOIPOBO/IKA U MOTpeOUTENN npeoOpa3oBaHust SHEPrUU NpH NMoxbEME rpy3asniekrpoasurareneM. OObsicHeHne
EKTPUUECKON SHEPTUH B OBITY. YCTPOWCTBA M NPHHLMIA JCHCTBUS JOMAIIHUXJICKTPOHATPEBATEIbHBIX TIPUOOPOB.
Kopotkoe 3ambikaHne OOBbsiCHEHHE TPUYUH KOPOTKOI'O 3aMBIKAHUS M HMPHHIIMIIAACHCTBHS IIABKUX

npenoxpanureneil. Pemenne 3anau ¢ ucnons3zoBanueM 3akona J[xoyns—oJlenna.
HabumoeHie BOSHUKHOBEHHUsI IEKTPHYECKOI0 TOKA B XKHIKOCTH
MarsuTHsle IlocTosiHHBIE MarHUTHI. HccenenoBanne MarHUTHOTO B3aMMOAEHCTBHS MOCTOSHHBIXMarHuToB. M3yueHne

siBaenust (6 u)

BzanmoneiicTBrE MOCTOSHHBIX
MarHuToB. MarHuTHOE IoJIe.
MarnuTHoOe 10sj1e 3eMINH €ro
3HAYCHUE JUIS )KM3HU Ha 3emie.
OmnbIT Dpcrena. MarHuTHoe 1ose
IEKTPUUYECKOr0 TOKA.
[IpumeHeHue >IeKTPOMarHiTOB B
TeXHUKe. [[eficTBre MarHUTHOIO
TOJISTHA ITPOBOJHUK C TOKOM.
DIEeKTPOJBUIaTEIb TOCTOSHHOIO
ToKa. Vcrnonbs3oBaHue
3JIEKTPO/IBUTATENCH B
TEXHUUYECKUX YCTPOMCTBAX U Ha
TPaHCIIOPTE

MAarHUTHOT'O MOJISt TOCTOSIHHBIX MAarHUTOB IIPH NXO0BEJUHEHUH U Pa3/IeICHUH.
IpoBeneHue OMBITOB MO BU3YyadM3alMK HOJSL MOCTOSHHBIX MarHUTOB. M3yueHue
SBJICHUSI HaMarHUYMBaHUA BelecTsa. McciaenoBanue AEHCTBUS IIEKTPHYECKOrO
TOKa Ha MarHUTHYIOCTpenKy. [IpoBesieHne ONbITOB, AEMOHCTPHPYIOINX
3aBUCHMOCTb CHJIbI B3aUMOJICHCTBHUS KAaTYILIKH C TOKOM M MarHuTa OT CUJIbI U
HAaIpaBJIEHUS TOKA B KaTyIlIKe. AHAJIN3 CUTYalllil IPAKTHYECKOr 0 IIPUMEHEHHS
IEKTPOMArHUTOB (B OBITOBBIX TEXHHYECKHX YCTPOHCTBAX, IPOMBIILIEHHOCTH,
MeuiuHe). M3ydenue AeicTBUsT MarHUTHOTO HOJSL HA POBOJAHHUK C TOKOM.
Wzyuenue neiictBus anexrponsuratens. Usmepenue KIIZ anekrponBurarenbHoi
yCTaHOBKH. PacniozHaBaHue W aHaIM3 Pa3IMYHbIX NPUMEHEHUH 3JeKTpoABHUrarTesneit
(TpancnopTt, OBITOBBIE YCTPOMCTBA U Jp.)

DIeKTPOMarHuT
Has MHILYKLHS
(49

Onbitel Papanes. SIBnenue
UIEKTPOMArHUTHON MHIYKLIUH.
[IpaBuno Jlenma.
Onexrporenepatop. CrocoOst
TOJTYYEHUSI DTEKTPUUECKON
SHEpPruu. DIEKTPOCTAHIINU Ha
BO300HOBJIIEMBIX HCTOUHHKAX
SHEPruu

OIBITHI 110 HCCICIOBAHUIO SABJICHUA SHGKFPOMaFHHTHOﬁ HUHAYKIUU: UCCIIEN0BAaHUE
M3MEHEHMI 3HAYCHHS 1 HaIpaBJICHUSA MHAYKIIMOHHOI'O TOKa

PesepsHoe Bpemst (5 9)

9 knace (105 u)

Temarnuecku
OJIOK, TeMa

OCHOBHOE CcofiepKaHHe

OCHOBHbIC BUJIbI ACATENLHOCTH yJaluXcsi(Ha ypoBHE YueOHbIX ACHCTBUIN)

Paszyien 1. Mexannueckue sinenus (40 q)
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Mexannueck
oe

JIBIKCHIE

U CIIOCOOBI
€ro

ormcanus (10

4)

Mexanuyeckoe IBUKCHHE.
MarepuanbHast TOUKa.

Cucrema orcuéra.
OTHOCHTEIIFHOCTh MEXaHHIECKOTo
JIBYDKEHHS.

PaBHOMepHOE NpsIMONUHENHHOE
nsxenne. HepaBHoMepHOe
MIPSIMOJIMHEIHOE JIBIDKCHUE.
CpemHsist 1 MTHOBEHHAsT

CKOPOCTH TeJa Ipu
HEPaBHOMEPHOM JBH)KCHUH.
Yckopenue. PaBHOyCKOpeHHOE
MIPSIMOJIMHEIHOE JIBYDKEHUE.
CBobomuoe mageHne. OmbITH
lammres. PaBHOMepHOe IBHKEHHE
110 okpyxHocrtu. Ilepuon

1 9acToTa O0paeHUsL

JIuneiiHas u yrioBasi CKOpOCTH.

Il enTpocTpemurenbHOe
yCKOpeHHe

Ananu3 1 00CyXISHHE PAa3INIHBIX IPUMEPOB MEXaHNIECKOro IBIKeHUs. OOCyxaeHne
IpaHULl IPEMEHUMOCTH MOJIEIH «MaTepHalibHast ToYKay. ONHCcCaHie MEXaHHYECKOro
JBIDKCHUS Pa3NNYHBIMU crioco0aMu (ypaBHEHHe, Tabnuia, rpaduk). AHamm3
JKU3HECHHBIX CUTYAIIUii, B KOTOPBIX IPOSIBIISETCS OTHOCHTEIBHOCTh MEXaHHMYECKOTO
nBkeHus. HabnroieHne MexaHU4ecKoro JIBUKCHHUS Tella OTHOCHTENIBHO Pa3HbIX T
orcuéra. CpaBHEHHE ITyTel U TPAaeKTOPUi ABMKEHHS OJHOTO U TOTO KE Tesla
OTHOCUTEJIBHO Pa3HBIX TeN OTcuéTa. AHanmu3 Tekcra ['anmiest 00 0 THOCHTENBHOCTH
JBIDKECHUS; BBINTOJHEHUE 3a/IaHUil 10 TeKCTy (cMbIcioBoe uyreHue). OnpeneneHne
Cpe/IHEeH CKOPOCTH CKOJIBKEHHs OpyCcKa MM JIBIDKCHHS IIaprKa M0 HaKIOHHOMN
IDIOCKOCTH. AHAIN3 U OOCYXKJICHHE CIIOCOO0B MPUOMIKEHHOTO OIpEICTICHUS
MI'HOBEHHOH ckopoctu. OnpejieiieHre CKOpOCTH PaBHOMEPHOTO JBIDKEHUS (IapHKa B
JKUJIKOCTH, MOJICITH AJIICKTPHUUECKOTr0 aBTOMOOWIIS | T. I1.). OTipe/ielieHle MyTH,

TIPOHICHHOTO 3a JaHHBIH IIPOMEKYTOK BPEMEHH, ¥ CKOPOCTH Tela 1o rpaduky
3aBHCHMOCTH ITyTH PaBHOMEPHOTO JIBIDKEHUs OT BpeMeHH. OOCyXIeHHEe BO3MOKHBIX
MIPUHLUIIOB JI€HCTBHS IIPHOOPOB, U3MEPSIOMINX CKOPOCTD (CITHIOMETPOB).
Boruuciienue myrtu 1 ckopocTH IIpU paBHOYCKOPEHHOM IPSMOJIMHEHHOM JBHKCHUU
tena. OrnpezeseHre MpoiICHHOTO IMTyTH M yCKOPEHHST IBIKSHUS Tela 10 rpaduKy
3aBHCUMOCTU CKOPOCTH PaBHOYCKOPEHHOI'O NPSIMOJIMHENHOIO IBUKEHUS TEJa OT
BpeMeHU. OnpeienieHne YCKOPeHUs Tella IPU PaBHOYCKOPCHHOM JIBUXKEHHH IO
HAKJIOHHOH IIIOCKOCTH. M3MepeHne nepro/a 1 4acToThl 0OpalleHus Tena mo

OKPYXHOCTH. OHpeneﬂeHHe CKOPOCTHU PAaBHOMEPHOT'O ABMIKCHUS TEJIAIIO OKPYKHOCTH.

Pemenne 3aga4 Ha OINPCIACICHUEC KHMHEMATUYCCKUX XaAPAKTECPUCTUK MEXAHUYCCKOI'O
JBMIKCHUSA PA3JIMIHBIX BUJIOB. PacnioznaBanue n HpI/IGJTI/I)KéHHOG OINMCaHUE pa3JINIHBIX
BUIOBMEXaHUYCCKOI'O JIBUKCHHUS B IIPUPOJIC U TEXHUKE (Ha HpI/IMeanCBOGO)IHO
HaJaroumux T¢I, IBMKCHUS )KUBOTHBIX, HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEJICTB U L[]I))

Bsaumoneiict
Bueren (20 1)

IlepBeiit 3axoH Hetorona. Bropoit
3akoH HetoTona. Tpernii 3akon
Herorona. Ilpunimn cynepnozuimu
cuit. Cuna ynpyrocru. 3akoH ['yka.
Cuna TpeHus: CHIa TPeHUs!
CKOJIBYKEHHS1, CHIIa TPEHUs [IOKO,
npyrue BupITpenus. Cria
TSDKECTH M 3aKOH BCEMHPHOT0
TSATOTEHUS. Y CKOpEeHUe
cBOOO/IHOTrO MasieHus. JIBrxeHne
raneT Bokpyr Connia. [lepas
KOCMHYECKas CKOPOCTb.
HesecomocTsb u eperpysku.
PaBHOBecHe MaTepHanbHOM TOUKH.
AOGCOIIOTHO TBEPAOLTEINO.
PaBHOBecHe TBEpIOrO TENA C
3aKpEIUIEHHOM OChIO BpaIllEHHUSI.
MowmeHnTt cuibl. LleHTp TsKECTH

Hab6monenne n 06CykIeHHe ONBITOB C JBIKEHUEM TeJa IIPH YMEHBIICHNH BIUSTHUS
JPYrUX T, NPEeMsSTCTBYIONINX ABIKEHNI0. AHaN3 TekcTa ["anuies ¢ onucannem
MBICJIEHHOT'O 9KCIIEPUMEHTa, 00OCHOBBIBAIOIIET0 3aKOH WHEPIIUH; BHITTOJTHEHUE
3aJJaHui 110 TeKCTY (CMBbIcToBOe uTeHne). OOCYK/IeHHEe BO3MOXKHOCTH BBITIOTHEHHS
3aKOHa WHEPLUHB Pa3INYHBIX cUcTeMax oTcuéra. Habmronenne u obcyxiaeHue
MEXaHWYECKUX SIBJIICHUH, MPOMCXO/IINX B cHcTeMe oTcuéra «Tenexka» npu eé
pPaBHOMEPHOM M YCKOPEHHOM JBWM)KEHHH OTHOCHUTEIBHO KabuHeTadusuku. [leficTBus
C BEKTOPaMH CHJI: BBITIOJTHEHUE 331aHHH 110 CJIOKEHHUIO 1 BBIYUTAHHIO BEKTOPOB.
HabGmronenne w/wiay npoBe/ieHNe OIBITOB, AEMOHCTPHPYIOLIHNX 3aBHCHMOCTD
YCKOpPEHUs TeJla OT IIPUIIOKEHHON K HEMY CHJIbI M Macchl Tela. AHaIM3 U 00BSICHCHHUE
SBJIICHUH C MCIIONB30BaHMEM BTOpOro3axkoHa Herorona. Pemenne 3anaq ¢
HCIIOJIb30BAaHUEM BTOPOro 3akoHa HbroToHam mpaBuia cioxeHus cui. OnpenencHue
KECTKOCTH NPYKHUHBI. AHAIN3 CUTYalli, B KOTOPBIX HAOJIFOIal0TCsl yIIpyrue
nedopmaryy, 1 UX 00bSCHEHHE C MCIIONIb30BaHUEM 3aKoHa ['yka. Pemenue 3anau ¢
UCIoNb30BaHneM 3akoHa ['yka. McciaenoBanue 3aBUCHMOCTH CHIIbI TPEHUSE
CKOJIBXXEHHMS OT CHJIbI HOpMaJIbHOTO AaBiieHus. OOCyKIeHHE Pe3yabTaToB
uccienosanus. Onpenenenne ko3 GHUIMEHTA TPEHUS CKOIbXKEHUS. FI3MepeHne cuitbt
TpeHus nokosi. PenieHne 3azay ¢ uCronb3oBaHueM (HOPMYIIbI ISl CUIIBI TPEHUS
CKOJIBXKEHMS. AHAIN3 JIBIKEHUS TEJ TOJBKO MOA ACHCTBUEM CHIIbI TSHKECTH —
cBoOoiHOro najieHus. OObACHEHNE HE3aBUCUMOCTH YCKOPEHHUs CBOOOIHOIO
naJeHus0T Macchl Tesa. OLeHKa BEIMYMHbI CHIIbI TATOTEHHUS, JEHCTBYIOLIEH MEX Ly
JBYMsI TeJIaMU (JUIs1 pa3HbIX Macc). AHAIIU3 JBHKEHHsI HEOSCHBIX T MO/l IeHCTBHEM
CHJIBI TATOTEHUS (C UCIIOIB30BAaHUEM JIONOJIHUTEIBHBIX HCTOYHUKOB HH(POPMALUH).
Pemienue 3a1a4 ¢ UCIIOIB30BAHUEM 3aKOHA BCEMUPHOIO TATOTEHUS M (POPMYIIbI ISt
pacuéra CHIIbl TSDKECTU. AHAJIN3 OPUIMHAIBHOIO TEKCTA, OMHMCHIBAIOLIET O IPOSBICHHS
3aKOHa BCEMHUPHOT'O TSArOTCHUS; BBIIIOIHEHNE 3a/IaHUI [0 TEKCTY (CMbICIOBOE
yrenue). HabmoaeHne n o0Cy/IeHHEe OMBITOB 110 M3MEHEHHIO BEca Tellalpu
YCKOPEHHOM JIBHJKEHHH. AHAJIU3 YCIOBHH BOSHHKHOBEHHS HEBECOMOCTH M Hepe
rpy3ku. Pemienue 3aiay Ha onpejeseHue Beca Telld B PasiIM4HbIX yCIOBUIX. AHAIN3
CHJI, ICHCTBYIOIIMX Ha TeJO, MOKosiIIeecs Ha onope. OnpeeseHue HeHTPa TSHKECTH
Pa3IMYHbIX TeJ

3aKOHBI
COXpaHEeHUst

(10 )

Wmnynec tena. M3menenue
umnynsca. UMmynbc cuiibl. 3aKoH
COXPaHEHUsI IMITYITbCA.
PeakruBHOE nBHOKEHME.
Mexanudeckasi pabora u
MOIIHOCTB. PaboTa cui TskecTH,
ynpyroctu, Tpeaus. CBsi3b
SHEPruu U pabOTHI.
[oTenmmaneHas sHeprus Tena,
TIOAHSITOTO HaJl TIOBEPXHOCTHIO
3emun. [loTenmmaneHaas sHeprus
CKaTol npykuHbl. Knnetnaeckas
sHeprus. Teopema o
KHHETHYECKONYHEPrHH. 3aKOH
COXPAHEHUSI MEXaHUYECKON
SHEPrUx

Habmionenne u o0CyxeHUe ONbITOB, IEMOHCTPUPYIOLIUX Tepeaady UMITyIbca Ipu
B3aMMOJICHCTBHH TeJI, 3aKOH COXPAHEHHUs HMITYJIbCA P A0COIIOTHO YIPYTrOM U
HEYIPYroM B3aMMOJCHCTBUM TeJl. AHAIN3 CUTYALlUi B OKPYKAIOIIEH JKU3HU C
HCTIONb30BAHMNEM3aKOHA COXPAHEHUsI UMITyIbca. Pacrio3HaBaHue sBIEHUS
peakTuBHOrO JABWKeHUs B npupoaeu texuuke (MC — 6uonorus). [IpuMenenne
3aKOHAa COXPAHEHUSI UMITYNIbCa IS pacuéTa pe3yabTaTOB B3auMOJECHCTBUS Tel (Ha
TpuMepax HeyNpyroro B3aMMOAEHCTBYS, YIPYTOro HEHTPAIbHOTO B3aUMOCHCTBHS
JIBYX OJMHAKOBBIX TEJI, OTHO M3 KOTOPBIX HEMO/ABIKHO). Pemtenue 3amau ¢
HCIIONIb30BaHNUEM 3aKOHA COXPAaHEHUs UMITyIbca. OnpeeseHne paboThl CHIIbI
YIPYrOCTHU NPU NMOABEME TPy3ac HCHOIb30BAHUEM HETIOABMKHOTO U TOJBHKHOTO
6mokoB. Vzamepenue MomrHocTH. M3MepeHne MoTEeHIUANBHON SHEPTHU YIPYro
nedopMUpOBaHHOU TPYXKHUHBI. M3MepeHne KHHETUYSCKON YHEPTUH Telia 10 JJIHHE
TOPMO3HOTOMYTH. DKCHEPUMEHTAIBHOE CPABHEHHE W3MEHEHUS! MOTEHIHATBHONN
KMHETUYECKON HEPT Uil Tesa Npy JIBUKEHUH 110 HAKJIOHHOM IIOCKOCTH.
DKcrepuMeHTaIbHas IPOBEPKa 3aKOHA COXPAHEHHS MEXaHNIECKON SHEPTUH TIPH
cBoOoaHOM nazenuu. [IpuMeneHne 3akoHa COXpaHEHUSI MEXaHHUECKOH SHEPTHU IS
pacuéra MoTeHUMalIbHOW U KMHETUYECKOW sHepruil tena. Pemenue 3amau ¢
HCTIOIb30BAHUEM 3aKOHA COXPAHEHMSI MEXAHIMIECKOH YHEPrUN

Paznen 2. Mexanmdeckue konebanust u Bomusl (15 1)
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Mexanudeck
He KojaeOaHus

(79)

KonebaTtenbHoe qBHKEHHUE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHMIA: IEpUOJT, YacTOTa,
aMIuMtyga. MaremaTudeckuii u
MPYKUHHBIA MasSTHUKH.
[IpeBpamenne sHEprun Npu
KoJ1e0aTeIbHOM JIBHIKCHHH.
3aryxaromye KoiaeOaHus.
BrrHyx1eHHBIE KONEOaHMsL.
Pezonanc

Habmonenne xonedanuii mox nefCTBUEM CHIT TSDKECTH U YIIPYTOCTH U
oOHapy)XeHHE MOJOOHBIX KoJIeOaHUH B OKpyKaroleMMupe. AHaIn3 KoinebaHui rpys3a
Ha HUTH 1 Ha npyxuHe. ONpeaeneHnevdacToTsl KoneOaHuii MaTeMaTHIeCKOro U
MIPYXUHHOT'0 MasTHUKOB. Habmonenne n 00bsIcHEeHHE SIBICHUS Pe30HaHCA.
HccenenoBanye 3aBUCHMOCTH NepHOa KOJICOAHNI MMOABEIICHHOTO K HATH IPpy3a OT
JUTMHBI HUTH. [IpoBepka He3aBHCHMOCTH Neprozaa KoieGaHWH rpysa,
TIOIBEIICHHOTO K JIEHTE, OT Macchl rpy3a. Habmonenne u o0CyKaeHHe OIBITOB,
JIEMOHCTPUPYIOIINX 3aBHCHMOCTD TI€pHO/ia KoJIeOaHUH NPY)KNHHOTO MasTHHKAOT
MacChl Ipy3a U KECTKOCTH MPYKUHBL. [IpuMeHeHne MareMaTu4eckoro u
MIPYXKUHHOI'O MasSTHUKOB B KAUECTBE MOJIENEH JUIsl OMMCAHHS KOJIeOaHui B
OKpy»KarouieM Mupe. Penienue 3aaau, cBA3aHHBIX C BBIYUCICHUEM WM OLCHKOH
4acTOTHI (TIeproJia) KoimeOaHui

MexaHnnyeckue
BOJIHEL. 3BYK
(8w

CBOMCTBa MEXaHUUYECKUX BOJIH.
JlnmuHa BomHBL. MexaHndecKkue
BOJIHBI B TBEPOM TellE,
CeliCMUYECKHe BOIHBI. 3BYK.
I'poMKkoOCTh 3ByKa U BBICOTA TOHA.
Ortpaskenue 3Byka. MH(ppa3Byk u
YIIBTPa3ByK

OOHapyXCHUE U aHAJIM3 BOJHOBBIX SIBJICHUI B OKpyxaromemMupe. Habmonenne
pacIpocTpaHeHHs POJIOJIEHBIX U TIOMIEPEUHBIX BOJIH (Ha MOJIECIIN) U OOHApPYKECHUE
AHAJIOTMYHBIX BHJIOB BOJIHB MPHPOJIE (3BYK, BOJISHBIC BOJIHBI). BhIunCIiCHHE JUTHHBI
BOJIHBI M CKOPOCTH PacIpOCTPaHEHHUI3BYKOBBIX BOIH. DKCIECPHUMEHTATBHOES
Olpe/ie/iCHHEe TPAaHKI[ YaCTOThI CIBIIIHMBIX 3BYKOBBIX KosieOanuil. Habmonenne
3aBHCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOMYHCIIE C UCIIOIh30BAHUEM
MY3BIKIBHBIX HHCTpYMeHTOB). HaOmroienne n o0bsiICHeHNE SIBICHHS
AKyCTHUYECKOr0 Pe30HaHCa. AHAJIN3 OPUTMHAIBHOTO TEKCTa, MOCBAIIEHHOTO
HCIIOIb30BAHMIO 3ByKa (MITH YJIBTPa3ByKa) B TEXHHUKE (IXOJIOKAIHS, YIBTPA3BYK B
MeJIMIIMHE W JIp.); BBIIIOJHEHNE 3aaHHi 10 TEKCTY (CMBICTIOBOE UTEHHE)

Paszien 3. DeKTPOMArHUTHOE TTOJIC M QJICKTPOMArHUTHBIC BOJHBI (8 1)

DneKTpoMars
UTHOE ToJIe 1
JIEKTPOMAarH
WTHBIE BOJIHBI

(69

DJIeKTPOMarHUTHOE TTOJTe.
DJIeKTPOMarHUTHBIC BOIHEL
CBolicTBa 21€KTPOMArHUTHBIX
BoyH. [1Ikana sneKTpoMarHUTHBIX
BoiH. Vcronp3oBanne
AJIEKTPOMArHUTHBIX BOJH JUIS
COTOBOM CBSI3H.
DIeKTpOMarHuTHas IPUPOIa
cBeta. CkopocTh cBeTa. BonHoBbIe
CBOICTBa CBeTa

TlocTpoeHue paccykIeHHiH, 000CHOBBIBAIONINX B3aUMOCBS3bAICKTPHYECKOTO 1
MAarHUTHOTO MOJeH. DKCIePHUMEHTATBHOS M3YYCHHE CBOWCTB 3JIEKTPOMArHUTHBIX
BOJIH (B TOM YHCIIE C TOMOIIBI0 MOOMIIBHOTO TelleoHa). AHAIN3 PEHTTEHOBCKHX
CHHMKOB YEJIOBCYECKOTO OpraHu3Ma. AHAIIH3 TEKCTOB, OMHCHIBAIONIMX MPOSBICHHS
SIIEKTPOMArHUTHOIO U3JIyUCHUS B MIPUPO/IC: KUBBIC OPraHU3MbI, H3ITYUCHHS
HeOEeCHBIX TeJ (CMBICTIOBOE UTeHNe). PacriosHaBaHne W aHAIN3 pa3iIHYHbIX
MPUMEHEHHUI 3JIEKTPOMArHUTHBIX BOJIH B TeXHHUKe. PelieHne 3aiay ¢
HCIIONB30BaHHEM (HOPMYJT ISl CKOPOCTHAICKTPOMATrHUTHBIX BOJIH, JTMHBI BOJTHBI U
YaCTOTHI CBETA

Pasnen 4. Ceer

oBbie siBaenus (15 q)

3aKOHbI
pacnpocTpaH
enus ceeta (6

q)

Hcrounuku cBera. Jlyueas
Mozenb cera. [Ipsamonuneiinoe
pacrnpocTpaHeHue cBeTa.3aTMEHHUs
Connua u Jlynsl. Orpaxenue
cBeta. [lockoe 3epkaino. 3akoH
oTpaxkeHus cBeTa. [IpenomieHue
cBeTa. 3aKOH MPEIOMIICHHUS CBETA.
[lonHoe BHYTpeHHEE OTpaKCHUE
cBeTa. Mcronb3oBanue
BHYTPEHHETO OTPaKeHHUS B
ONTHYECKUX CBETOBOJAX

HaGmonenue onbIToB, IEMOHCTPUPYIOLINX SIBJICHUE NPSIMOIMHEHHOT O
pacnpocTpaHeHus cBeTa (BO3HUKHOBEHHE TEHH M TOIYTE€HM), U UX MHTEPIIPETAIMs C
UCIIOJIb30BAaHNUEM TIOHATHS CBETOBOrO Jiyda. OObsICHEHHE M MOJICIMPOBaHUE
COJTHEYHOTO U JTyHHOro 3aTMeHuil. Mccnenopanye 3aBUCUMOCTH YIjia OTPaKEHHs
CBETOBOI'O JIy4aoT yria najieHus. Vi3ydeHue cBOMCTB M300paKeHUs B IIIOCKOM
3epkasie. HaGumonienne 1 00bsICHEHUE OIBITOB 1O TOTY4EHUI0 M300paskeHHi B
BOTHYTOM U BBIITYKJIOM 3epKayiax. HaGuoieHue 1 00bsiCHEHHE ONBITOB IO
NPEIOMIIEHHIO CBETA HA TPAHUIIE PA3IUYHBIX CPEJl, B TOM YHCIIE OINBITOB C TOIHBIM
BHYTPEHHHMM OTpakeHHeM.lccnenoBanye 3aBUCHMOCTH YTJIa MPETOMIICHHUS OT yriia
TNaJIeHNs] CBETOBOI'O JTy4ya Ha TPAHULE «BO3AYX—CTeKIIo». Pacrio3HaBanue siBieHUN
OTPaXXEHMS M IPEJIOMIICHUS CBETAB IIOBCEHEBHOM )KU3HU. AHAIN3 U 00bsICHEHHE
SIBJIGHHS OTUYECKOro MUpaxa. Pellenye 3aad ¢ UCHONB30BAaHUEM 3aKOHOB
OTpa)KEHMS U TIPEJIOMIICHHSI CBETA

JIunssl n JIunza, X0 mydelt B TUH3E. Tony4yenue n300pakeHUit ¢ MOMOLIBIO COOMPAIOIIEHt U paccenBarolIeit JINH3.

OIITUYECKHE Onruyeckas cucrema. Onruyeckue Omnpenesnenue pOKYCHOrO PacCTOSHHS U ONTHUYECKOW CHIIbICOOMPAFOLIEH JTMH3bI.

pubopsI (6 npubopsl: ¢poroanmapar, AHanu3 ycTpoiicTBa M NMPUHLHUIA JSHCTBHS HEKOTOPBIX ONTHYECKUX MPHOOPOB:

q) MUKPOCKOI U Teeckoll. [ a3 kak ¢oroanmapara, MuKpockora, Tereckona (MC — Guosorusi, acTpoHOMUsT). AHaIN3
OINITUYECKAs CUCTEMA. SIBIICHUI OJIM30PYKOCTH U AAIBbHO30PKOCTH, PUHLIMTAAeiicTBUS 0ukoB (MC —
brnzopykocTh 1 1a1bHO30PKOCTh Ouosorus)

Paznoxenune Paznoxenune Genoro ceera B Hab6mronenue no pasnoxeHuto 6eoro ceera B criektp. Habmronenue u o0bsicHeHHe

6enoro ceTa crextp. OnbiTel HetoToHA. OIIBITOB 110 TOJIY4EHUIO OEJIOrocBeTa MpH CIOKEHHU CBETa PA3HbIX [[BETOB.

B criektp (3 CrnoxeHue CreKTPaIbHBIX 1[BETOB. IIpoBenenue u 0OBsICHEHHE OMBITOB IO BOCHIPHUATHIO IIBETA NPEAMETOB IPH UX

q) Jlucnepcus ceera HaOJII0JICHHHU Yepe3 [BETOBbIe (QDUIbTPHI (IIBETHBIC OUKH)

Pasyien 5. KBanrossle sieienust (17 1)

Hcmyckanne OmbiTel Pesepdopna u OGcyxeHue Lean onbIToB Pesepdopna mo ucciae0BaHuio aTOMOB, BbIJABIKCHHE

u IUIaHEeTapHask MOZIENb aTOMa. TUIOTE3 O BO3MOXKHBIX PE3yJbTaTaxX OMbITOB B 3aBUCUMOCTH OT IMPEANOIaraéMoro

TIOTJIONEHHUE Mopens aroma bopa. Ucmyckanue CTPOCHHUS aTOMOB, )OPMYIIMPOBAHNE BBIBOJIOB U3 PE3YAbTaTOB ONBITOB. OOCYkKIeHNE

cBeTa U TIOTJIOIIEHUE CBETAaTOMOM. MPOTUBOPEUMI TJIAHETAPHOM MOJIETIM aToMa M OCHOBAaHUU AJisl TUIoTe3bl bopa o

atomom (4 1)

Ksanrtsl. JInneituaTbie cieKTpbl

CTAIIMOHAPHBIX OPOUTAX3NEKTPOHOB. HaliroieHne CITONIHbIX M JIMHEeHYaThIX
CIIEKTPOB N3Ty4EeHHUAPA3IUUHbIX BelecTB. OObACHEHNE TUHEWUATIX CIIEKTPOB
H3TydeHHs

Crpoenue PaanoaktuBHOCTH. Anb(da-, Oera- OO6cyx1eHre BO3MOKHBIX THIIOTE3 0 MOZCTSIX CTPOeHUs sapa. OnpeneneHne coctaBa

ATOMHOTO 1 raMMa-u3nydenns. CTpoeHne SAep MO 33aJaHHBIM MAacCOBBIM U 3apSI0BBIM YMCIAM U 110 TOJIOKEHHIO B

sapa (6 ) aTOMHOro sapa. Hyknonnas nepuoaueckoit cucreme sneMenToB (MC — xumust). AHaIN3 H3MEHEHHUS COCTaBa
MOJIelTb aTOMHOT0s1/1pa. VI30TOIbI. S7pa 1 €ro MOJI0KSHNSB IIEPUOANYECKON cHcTeMe NpH a-paanoakTuBHocTH (MC —
PanroakTuBHBIC TIPEBpAIICHUSI. xumust). VccneioBanne TpeKoB (-4acTHIl MO TOTOBBIM (oTorpadusim. OOHapyxKeHHe
Iepuon nonypacnana. JeitctBus U M3MEPEHUE PaJIMAlMOHHOr0 (JOHA C MOMOIIBIOIO3UMETPA, OLICHKA €T
paaMOaKTHBHBIXU3ITyYCHUI Ha HMHTCHCUBHOCTH. AHaIN3 OHOJOrMYECKNX M3MEHEHHH, IIPOUCKOISAIINX T1OJT
JKUBBIC OPraHU3MBbI JeUCTBUEM paguoaKTHBHBIX m3nydeHnit (MC — Owmomnorns).Vcrons3oBanue

pasiMoaKTUBHBIX W3nmydeHnit B Meaunuue (MC — Guomnorus)
SnepHble SInepHble peaknuy. 3aKOHBI Pemenne 3aa4 ¢ NCIIONIB30BAaHAEM 3aKOHOB COXPAHEHUSI MACCOBBIX M 3aPSIOBBIX
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peaxtu (7 9)

COXPAHEHUs 3apsiI0BOr0 U
MacCOBOT'0 YHCEIl. JHEPTUsICBSI3U
aTOMHBIX siziep. CBsI3bMAcChl U
sHepruu. Peakuuu cunresa u
nenenus saep. ctounuku
sHepruu ConHian 3BE371. SnepHast
SHEPreTHKa

YHCel Ha ONpE/eIeHNe Pe3yabTaToB SACPHBIX PEAKIUi; aHATH3 BO3MOXKHOCTH WIIH
HEBO3MOKHOCTHsIIEpHOI peakimu. OLeHKa HEpruy CBSI3H Siep C HCHOIB30BaHUEM
¢dopmyner DitamnTeiiHa. OOCYKAeHNE TIePCIEKTUB UCTIONB30BAHMS YIPABISIEMOTr0
TepMmosiiepHoro cuare3a. O0CyKIeHNe MPEUMYIIECTB 1 SKOJIOTHUECKUX MIPOOIIEM,
CBSI3aHHBIX C siIepHON sHepreTuKoi (MC — sKomorus)

IToBTOpHUTENBHO-0606IaI0mHIA MOIYh (12 1)

Cucremarusa
s 1
00001eHne
MIPEAMETHOTO
coziepKaHus
U OIbITA
JEeATEeILHOCT
I/I7
IpUOOPETEHH
oro npu
N3y9IeHUN
BCETO Kypca
(107632048

O06o0bmmenne conepskanust Kax0ro
W3 OCHOBHBIX pa3/ieiioB Kypca
(hU3UKU: MEXaHUUYECKHE,
TEIUIOBBIE, AJIEKTPOMAarHUTHBIC,
KBaHTOBBbIE siBJieHUs. HayuHbIit
METOJI [IO3HAHHS HETO Peai3aus
B (DU3UYECKUX UCCIICIOBAHUSAX.
CBs13b (PU3UKHU ¥ COBPEMEHHBIX
TEXHOJIOTH B OOJIACTHIIEpEIaun
HH(POPMAITUH, SHEPTCTHKE,
TpaHCIopTE

BrimonHeHne yaeOHbIX 3a1aHui, TPEOYFOIIMX IEMOHCTPAIUH KOMIIETEHTHOCTEH,
XapaKTePU3YIOIINX €CTECTBEHHOHAYYHYIO TPAMOTHOCTD: IPUMEHEHUSI TTOyICHHBIX
3HAHUH IS HAYYHOTO OOBSICHEHWSI(DU3NYECKUX SIBJICHHUIA B OKPYXKAIOIICH MpHUpOIe U
ITOBCETHEBHOM JKU3HH, a TAK)KE BBISIBIICHUS (PU3UUECKAX OCHOB Psilia COBPEMEHHBIX
TEXHOJIOTHH; IPUMEHEHUSI OCBOCHHBIX JKCIIEPHUMEHTAIBHBIX YMCHUH JIJIs
HCCIIeIOBaHUS (PH3MUYCCKUX SBJIICHUI, B TOM YHCIIC JUIS IPOBEPKHU TUTIOTE3 U BBISIBIICHUS
3aKOHOMepHocTel. Perienue pacy€THbIX 3a/1a4, B TOM YKCIIE TPEIoararoimx
HCIOJIb30BaHNEe (PU3MUCCKON MOJICITH U OCHOBAHHBIX HA COACPIKAHMH PAa3THYHBIX
pa3zenoB Kypca QU3MKH. BBITIONIHEHHE 1 3alUTa TPYIIOBBIX WIIA UHUBHIYATbHBIX
MPOCKTOB, CBS3aHHBIX C COICPIKAHUEM Kypca (hU3UKH
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