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MMOSICHATEJIbHAS 3AIIMCKA

Conepskanme IlporpamMmbl HampaBjeHO Ha (OpMMpPOBaAHME €CTeCTBEHHO-
HAy4YHOM TpPaMOTHOCTM YYalllMXCSI M OpraHms3aluio usyudeHus OGOU3NKM Ha
IesITeIbHOCTHOM OCHOBe. B Hel yUYMTBHIBAIOTCSI BO3MOXXHOCTM TIIpeaMeTa B
peamm3aniuu  TpeboBaHut DPI'OC OOO K 1WIAHMPYEMbIM JUMYHOCTHBIM U
MeTarpegMeTHbIM pe3yJbTaraM OOyueHMsI, a TaKKe MesKIIpelIMeTHbIe CBSI3U
€CTeCTBEHHO-HAyUYHbIX YUYEeOHBIX IIpeIMeTOB Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMSI.

B nmporpamme oripenesisiioTcsi OCHOBHbIE 1€/ U3yUeHUs] (DU3MKU Ha YPOBHE
OCHOBHOTrO O0Illero o6pa3oBaHMsl, IUIAaHMpPYeMble pe3yabTaThbl OCBOEHUSI Kypca
(busukMu: TMUHOCTHBIE, MeTapeaMeTHbIe, IpeIMeTHbIe (Ha 6a30BOM ypPOBHE).

[Iporpamma ycTaHaBIMBaeT paclipefejieHre yuyebHOro MaTrepuasia IO Trogam
obyueHus (Mo KJjiaccam), IpejJjiaraeT MPUMMEPHYIO IOCJIeNOBaTe/IbHOCTh U3yUYeHUs
TeM, OCHOBAaHHYIO Ha JIOTMKe pa3BUTUSI TIPEOMETHOIO COHIep>KaHUs U YUEeTe
BO3PACTHBIX OCOOEHHOCTEM VyYalllMXCs, a TakKxke IIPMMepHOe TeMaTuueCcKoe
IUIAHMPOBaHME C YyKa3aHMEeM KOJIMUYeCTBa YacOB HA M3yUyeHMe KasKIOM TeMbl U
IIPMMEPHOM XapaKTePUCTUKON YUeOHOM AesITeJIbHOCTU YUallMXCsl, pean3yeMon mpu
MU3YUYEHUM ITUX TEM.

[IporpammMa MOsKeT ObITh MCITOJIb30BaHa YUMTEISIMM KaK OCHOBA [JIsI COCTaBIeHMS
cBoux pabounux mporpamm. [Ipu paspaboTke paboueir IporpaMmMbl B TeEMaTUUe€CKOM
TUIAHMPOBAHUM JOJDKHBI ObITh YUTEHbI BO3MOKHOCTYU MCIOJIb30BaHMST 3JIEKTPOHHbBIX
(11ndpoBbIX) 0Opa30BaTeIbHBIX PECYPCOB, SIBJSIOIIMXCS YueOHO-MeTOoAM4YeCKUMU
Matepuasiamyu  (MyJIbTUMeOUIMHbIE IMPOrpaMMbl, SJEeKTPOHHbIe YYEOHUKU U
3alaYHMKM, D3JIEKTPOHHbIEe OMOIMOTEKM, BUPTyaJbHble JlabOpaTOpUM, MUTPOBBIE
IIpPOrpaMMbl, KOJUIEKIIUMM HUMPOBBIX 0Opa30oBaTebHbIX PECYPCOB), pPeaM3yIOUINX
nunakTuyeckme Bo3MoxkHOCcTM HWKT, comepskaHme KOTOPbIX COOTBETCTBYET
3aKOHOATEIbCTBY 00 0Opa3oBaHMM.

Pabouass mporpaMma He CKOBBIBA€T TBOPUECKYIO WMHUIIMATUBY YUUTENIEN U
MpegoCTaB/IsIeT BO3MOXHOCTM [UISI  peajm3aluy  PasjIMUHbIX MEeTOOUYECKUX
MMOAXOOOB K IIpPerofaBaHMIo (GU3MKM MPU YCJIOBUM COXpaHEHUs O0sI3aTeIbHOM
YyacTU coOgepsKaHMsI Kypca.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «®U3UKA»

Kypc ¢usumkum — cucreMoobpasyolmii 111 €eCTECTBEHHO - HAay4YHbIX Y4eOHBIX
IpeaMeTOB, TOCKOJIbKY (QM3MYeCcKe 3aKOHbI JIesKaT B OCHOBE ITPOIeCCOB U SIBJIEHUA,
M3y4aeMbIX XVMIeN, OMOJIoTMel, acTpoHOMMeNn 1 (pusmueckou reorpaduein. Gusmka
— 9TO IIpeaMeT, KOTOpPbIM He TOJbKO BHOCUT OCHOBHOM BKJIaJ, B €CTECTBEHHO-
HAyuYHYIO KapTUMHY MMpa, HO M TIpedoCTaBJisieT Haubojee SICHble OOpasiibl
MIpYMEHEeHMs] HaydHOrO MeTOAa ITO3HAaHMS, T. €. CIIOCOo0a IOyUYeHUs! TOCTOBEPHBIX
3HaHM1 o0 mupe. HakoHen, ¢pu3MKa — 3TO IpeaMeT, KOTOPbI Hapsay C OPYyTUMU
€CTeCTBEHHO-HAYUYHBIMM ITpeIMeTaMM OJKEH IaTh IITKOJIbHMKAM IIPeACcTaBIeHne 00
YBJIEKATEJIbHOCTY HAyYHOTO MCCJIeIOBAHUS U PAAOCTU CAMOCTOSITEJIbHOTO OTKPBITHS
HOBOT'O 3HAHMSI.

Opmna u3 rIaBHBIX 3amad (QU3MUECKOTO 00pa3oBaHMSI B CTPYKType OOIIero
0Opa3oBaHMUsI COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTU U
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MHTepeca K HayKe Y OCHOBHOM MacChl OOy4YaloUIUXCsl, KOTOpble B AdajibHEMIIIeM
OyaoyT 3aHSITHI B CAMbIX
pasHoOOpa3HbIX cepax mesTesbHOCTH. HO He MeHee BasKHOM 3a7aueil SIBJISIETCS
BBISIBJIEHME ¥ TMOJATOTOBKA TaJIAHTIMBBIX MOJIOABIX JIIOAEN IJISI MHPOMOJIKEHMUS
obpaszoBaHMsI M OajibHeHnIlel MNpodecCuoHaTIbHOM [esITeJIbHOCTUM B 00JacTu
€CTeCTBEHHO-HAayYHbIX MCCJIEAOBAHMII M CO3IaHUM HOBBIX TexHosiorui. CoriacHoO
IIPUHSITOMY B MEXXIYHApOIHOM COOOIIIeCTBe oIlpeneneHnio, «EcTecTBeHHO-
Hay4YHasi TPaMOTHOCTb — 3TO CIIOCOOHOCTH UejIoBeKa 3aHMMAaThb aKTUBHYIO
rPpa>kIaHCKYIO TTO3UIIMIO MO OOIeCTBEHHO 3HAYMMBbIM BOITPOCAM, CBSI3aHHBIM C
€CTeCTBEHHbIMM HayKaMM, M €ero TOTOBHOCTb MHTEpPEeCcOBaThCSl €CTEeCTBEHHO-
HayYHbIMM MaesiMM. HaydyHO rpaMOTHBIM UYeJIOBEeK CTPEMMUTCS y4aCTBOBaTh B
apryMeHTUPOBAaHHOM OOCY>KIEeHUM
IIpo6IeM, OTHOCSIIIIUXCSI K €CTEeCTBEHHbIM HayKaM M TE€XHOJIOTMSIM, UYTO Tpebyer
OT HEro CJIeAYIOIIMX KOMIIETeHTHOCTE:
— HAYYHO OOBSICHSITH SIBJIEHMS,
— OLIEHMBAaTh ¥ MOHMMAaTh OCOOEHHOCTM HAyYHOTO MCCJIeIOBaHMSI,
—MHTEpPIIPETUPOBaTh AaHHbIe ¥ MCIIOJb30BaTh HayudHble OOKa3aTeabCTBa [JIs

TIOJTYYE€HVSI BBIBOIOBY.

N3yuyeHne ¢usmMku CrnocoOHO BHECTM pellaolyMii BKIaa B GopMUpOBaHUE
€CTeCTBEHHO-HAayYHOM I'PaMOTHOCTY OOYYaIOIIMXCS.

OEJIN N3YYEHUSA YYEBHOTI'O ITPEIMETA «®U3UKA»

Lleamn wmu3yuyeHms GU3MKM Ha YpPOBHE OCHOBHOTO OOIIero o6pasoBaHMS
onpeneneHbl B KoHmemnmuu rmpenogaBaHusi ydyebHoro mnpeamera «®dusmka» B
oOpasoBaresibHbIX oOpranmsaumsx Poccuiickonn  @enepaiiny, peaansyIOIIMX
OCHOBHbIE  0O0IlIleoOpa3oBaTe/ibHble IIPOTPAMMbl, VYTBEPXKAEHHOM  peIlleHMeM
Konnerun MwunucrepcrBa mnpocselenust Poccurickon ®epepaiinm, IMPOTOKOI OT 3
nexkabpst 2019 r Ne ITK4BH.

e nsyuyeHus GuUsmKu:

—puobpeTeHMe WMHTEpeca U CTpeMJIeHMSI OOydYarolIuxCcsl K HayYHOMY
U3YUEHUIO TPUPOAbI, pa3BUTHE WX WHTE/JIEKTYaJbHbIX M TBOPYECKUX
CIIOCOOHOCTEMN;

—pasBuUTHE TIIPEACTaBJIEHMII O HAyYHOM MeTome IIO3HaHus U (GopMuUpoBaHue
MCCJIeOBATEIbCKOTO OTHOIIEHNS K OKPY>KAIOIINM SIBJIEHUSIM;

— (OopMMpPOBaHME HAYYHOTO MMPOBO33pEHMSI KaK pe3y/ibTara M3yuyeHUs OCHOB
CTpOEHUsTI MaTepun U pyHaaMeHTaJIbHbIX 3aKOHOB (pU3UKM;

—dopmMmupoBaHMe TMpeacTaBeHuit O poiu GU3NKKU  OJIS  PasBUTUSL  IPYTUX
€CTEeCTBEHHbIX HayK, TEXHUKU U TEXHOJIOTUIA;

— pa3BUTHE MPEACTaBJIEHMI O BO3MOXKHBIX cdepax Oymyiien IpodeccruoHaTbHOM
nIesiTeJIbHOCTH, CBSI3aHHOM C (pM3MKOM, MOATOTOBKA K [ajibHEMIIeMy OOy4eHUIO B
9TOM HarmpaBjeHun. IocTmskeHMe 5TUX 1IeJie Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI 0OeceunBaeTCs pellleHreM CIeAVIOIINX 3a/1au:

—IpuoOpeTeHne 3HAHUM O OMCKPETHOM CTpPOEHMM BelleCcTBa, O MeXaHMUYeCKUX,
TEeIJIOBBIX, SJIEKTPUUYECKMX, MATHUTHBIX ¥ KBAHTOBBIX SIBJIEHUSIX;

—IIpMOOpeTEHNEe YMEHMM OIMChIBaTh M OOBSICHATH (uU3MUYeCKue SIBJIEHUS C
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MCIIO/Ib30BaHMEM TTOJTYUYEeHHbIX 3HAaHWUN;

— OCBOEHMEe METOIOB pelleHMs MPOCTEMIINX PACUETHBIX 3a7au C MCIIOJIb30BaHMEM
busmueckux Momesiei, TBOPUECKUX U IIPAKTUKO - OPMEHTMPOBAHHBIX 3a7a4;

—pasBuUTHME YMEHMI HaOJIonaTb MPUPOAHbIE SBJIEHUS W BBIMOJHSITh OIBITHI,
JlabopaTopHbie pabOThI U IKCIIEPUMEHTAIbHbIE MCCIeTOBAHUS C MCIIOJIb30BaHMEM
U3MepUTEIbHbIX TPUOOPOB;

— OCBO€eHMe ITPMUEMOB paboThl ¢ MHPOpMalen Gu3nyecKoro cogep>kaHusi, BKIIOJast
MHPOPMAINIO O COBPEMEHHBIX TOCTVMIKEHUSIX (UMK, aHAIM3 U KPUTHUUECKOe
olleHMBaHMe MHopmanu;

—3HAKOMCTBO €O cdepamyu mpodeCCMOHATIBHON esSTeIbHOCTU, CBSI3aHHBIMM C
(pusmkoit, 1 coBpeMeHHbIMM TEXHOJIOTUSIMM, OCHOBAaHHBIMM Ha TOCTU>KEHUSIX
(busnueckom HayKu.

MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYEBHOM I1JIAHE
B cootrBercTtBUM ¢ ®I'OC OO0 dusuka sgBjsieTcss 06s13aTe/IbHbIM MIpegMeTOM Ha

YpOBHE OCHOBHOIO 00Iilero ob6paszoBaHms. [laHHas IIporpamMma IIpegyCcMaTpuBaeT

usydyeHme pusmMky Ha 6a30BOM ypOBHe B 00bEMe 238 u 3a Tpu roma ooyueHus mno 2

Yy B Hemesilo B 7 U 8 kjaccax U mo 3 4 B Hemento B 9 kimacce B TtemaTnueckom

IUIAHMPOBaHMM It 7 M 8 KIacCOB IIpeNIioiaraeTcsl pe3epB BpeMeHM, KOTOPBI

YUMTEJIb MOSKET WCIIOJb30BaTh II0 CBOEMY YCMOTpeHMIo, a B 9 Kkimacce —

IIOBTOPUTEIBHO - 0O00ILAIOUINIA MOIY/Ib.

COJEP)XAHME YYEBHOI'O ITPEIMETA «®U3UKA»

7 knacc

Pasgen 1. ®usuka u e€ poJib B IO3HAHMUU OKPYKAIOIIEro Mupa

dusmka — Hayka O Impupone. SBaeHus npupombl. DPusmueckue SIBIEHUS:
MexaHMUYecKue, TeIIOBbIe, dJIEKTpUUeCcKiie, MarHUTHbI€, CBETOBbIE, 3BYKOBbBIE.

dusnueckmue BeaUUMHbI. M3mepeHue bdusnueckux BeanMuuH. Dusmyeckue
mpubopsl. ITorpeinHocTs 3amMepenuit MeskmyHapoaHasl CMCTeMa eIUHMNII.

Kak ¢dwusuka n gpyrme ecrecTBeHHble HayKM M3y4yaroT Mmpupoxay. EcrecTBeHHO-
HAy4YHbIM METOJ TIO3HAaHMSI: HaOJIomeHre, II0OCTAaHOBKA HAy4YHOI'O BOIIPOCaA,
BBIABIVDKEHME TUIIOTE3, 3JKCIIEPUMMEHT II0 IIPOBEpKe TUIIOTEe3, OObsSCHEHME
HabromaeMoro sjeHus. Omnmcanue GUs3MIeCKuX SIBJIEHUM C IIOMOIIbIO MOIeJIen.

HdeMoHCcTpammumu
1. Mexanmnueckue, TeIioBble, 3JIEKTPMUUECKME, MAarHUTHbIE, CBETOBbIE
SIBJIEHMSI.
2. ®usnyeckue NMpUOOPHI U IIpOIleaypa MPSIMbIX M3MEPEHU aHAJIOTOBbIM U

1M POBBIM ITPUOOPOM.
JIaGopaTopHbIe paGoThI M OIBITHI

1. Onpenenenne 1ieHbI AeIeHMS IIKAJIbl U3MEPUTEIbHOIO Mpuodopa.

2. VIzamepeHne pacCTOSTHUMN.

3. IsmepeHne o6bEMa KUAKOCTU U TBEPAOIrO TeJia.

4. OnpeneneHne pasMepoB MaJIbIX TeJl.

5. smepeHne TemnepaTyphbl IIpY MOMOILM KMUIKOCTHOIO TeEpMOMETpa 1
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IaTyyKa TeMrepaTypbl.
6. IIpoBenenme mccaemoBaHMs IO IPOBEPKe I'UITOTE3bI: JaJTbHOCTD ITOJIETA IIIapMKa,
MMYILIEHHOTO TOPU30HTaJIbHO, TeEM OOJIbIlle, YeM O0JIbllle BbICOTA ITyCKa.

Pasgen 2. IlepBoHauajIbHbIE€ CBEIEHMSI 0 CTPOEHMM BellleCcTBa
CTpoeHI/Ie BellecTBa: dTOMBI 41 MOJIEKYJIbI, nux pa3Mephbl. OHbITbI,
JOKa3bIBaIOIIMe OUCKPETHOE CTPOEHME BellleCTBa.

OBu>keHme yacTtul, BenlectBa. CBSI3b CKOPOCTM [OBVMOKEHUSI YaCTULl C
TemMIieparypoi. BpoyHoBckoe mBumKeHme, nuddysus. BaaumomencrBue 4acTHil
BellleCTBa: MMPUTSI>)KEHVE U OTTaJIKMBaHMeE.

ArperaTHble COCTOSIHMSI BellleCTBa: CTPOEHMEe Ta3oB, >XUIKOCTEM U TBEPObIX
(KpUcTaIIMUyecKknx) Tes. B3auMoCBsI3b MeXXy CBOMCTBaMM BeEIEeCTB B pPa3HbIX

arperaTHbIX COCTOSIHUSIX WM MX aTOMHO - MOJIEKYJISIPHBIM CTPOEHMEM.
Ocob6eHHOCTHU arperaTHbIX COCTOSTHMM BOIBI.
HdeMoHCTpanumn

1. HabnrogeHne 6pOyHOBCKOTO IBUSKEHMSI.
2. Habnonenmne nuddysnn.
3.HaOmonmeHne sIBJeHUM, OObSICHSIIOMIMXCS MPUTSKEHMEM WUJIM OTTaJIKMBaHMEM

YaCTull, BerieCcTBa.
JIaGopaTopHBbIe padoThI ¥ OMNBITHI

1. O1enka guameTpa aToMa METOOOM psifioB (C MCITob30BaHMeM (oTorpaduin).
2. OImbIThI ITO HAGIIONEHMIO TEIJIOBOIO PacIlIMpeHys ra3oB.

3. OnbITHI TTO OOHAPY>KEHUIO AEVMCTBUS CUJI MOJIEKY/ISIPHOTO MPUTSIKEHMSI.
Pasgen 3. /IBisKeHue M B3aMMOJECTBYE Tell

MexaHnueckoe nBMKeHMe. PaBHOMepHoe 1 HepaBHOMEpPHOE OBUKEHMe.
CxropocTtb. CpenHsisi CKOPOCTh ITPY HEPAaBHOMEPHOM IBM>KeHUU. Pacuér myTu mu
BpeMeHM OBUKEeHMSI.

SBnenne wmHepuuu. 3akKoH WMHepLMM. BsaumomencTBue Tea KaK IIPUUYMHA
U3MEHEeHUsI CKOPOCTM MOBVKeHMsI Tej. Macca Kak Mepa MHEPTHOCTM Teja.
[TnoTtHOCTh BelecTBa. CBsI3b IJIOTHOCTU C KOJIMUYECTBOM MOJIEKYJI B €IVHUIIE
0OBbEMaA BelllecTBa.

Cua Kak xapaKTepucTuKa B3ammomencTBusi Tena. Cuia yIpyrocTu M 3aKOH
['yka. VIsmepeHne cuibl C MOMOIIBIO AMHAMOMETpa. SIBjieHre TSIrOTeHUsI U Cuiia
TsokecTu. Cuta Tsbkectu Ha apyrux miaaHetax (MC). Bec tena. HeBecomocTs.
CiiokeHMe Cuji, HaITpaB/JE€HHBIX IO OOHOM TpsiMON. PaBHOmENCTBYIOIIAST CUJI.
Cuna tpenus. TpeHne CKOMbXXeHUS M TpeHMe IOKosl. TpeHne B MPUPOJEe U TEXHUKE
(MOQ).

JdeMoHCcTpanumu

1. HaGmrogeHne mexaHM4YeCKOTO ABV>KEHMSI TeJia.

2. VIamepeHne CKOPOCTH IIPSIMOJIMHETHOTO  JIBM>KEHMSI.

3. HabGmomeHue siBJieHUSI MHEPLIA.

4. HabmoneHne M3MeHeHUs CKOPOCTU MPY B3aMMOIEMCTBUM TeJl.

5. CpaBHeHMe MaccC 110 B3aMMOZEICTBUIO TeJl.

6. CioskeHue Cuil, HalTpaBJIEHHbBIX 110 OOHOM ITPSIMOIA.
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JIaGopaTopHbIe padoThI ¥ ONBITHI

1. OnpeneneHne CKOPOCTU PaBHOMEPHOTO ABUKEHMS (1lIapuKa B KUIKOCTU, MOAEIU
3JIEKTPUUECKOTO aBTOMOOWJISI U T. II.).

2. OmnpenenieHne cpengHel CKOPOCTM CKOJIbXXEHMSI OpycKa WM IllapukKa IIo
HaKJIOHHOM TJIOCKOCTMU.

3. OnpeneneHye MJIOTHOCTU TBEPIOIO Tesla.

4. OnbITbl, [OEMOHCTPUPYIOILME 3aBUCUMMOCTb pacTsDkeHus1 (medopmariiyin)
MIPY>KMHBI OT TIPUTIOSKEHHOM CUJIBI.

5. OnbIThI, EMOHCTPUPYIOILME 3aBUCHMOCTD CUJIbI TPEHMSI CKOJIbKEHUSI OT Beca
TeJjia M XapaKTepa COIPUKaACAIOIIMNXCS TOBEPXHOCTEMN .

Paspen 4. [laBienne TBEPABIX TeJI, JXKUTKOCTEN U ra3oB

Hasnenne. CriocoObl yMeHbIIIEHUSI M yBeJMueHMs naBjeHus. [laBjeHue rasa.
3aBMCUMMOCTDb [aBjieHMsI rasa OT OObéma, Temiieparypbl. I[lepemaua maBieHMsT
TBEPOBLIMM TeJIaMM, KUIAKOCTSIMU U rasamu. 3akoH ITackasns. [THeBmaTHueckue
MalllMHbl. 3aBUCUMMOCTb JaBJE€HUST SKUIAKOCTM OT INIyOMHBbI. I'MapocraTuyecKuin
napagokc. Coobiaroiimecs: cocyabl. I'mapaBianuecke MexaHU3Mbl.

Atrmocdepa 3emnu u armocdepHoe nasieHue. IIpMuMHBI CyIlleCTBOBAaHMS
BO3aymIHOM oboyouky 3emim. OmnbiT Toppuuesuin. Msmepenne atMocdepHOro
IaBjeHMsI. 3aBUCUMMOCTb aTMOC(epHOro aBjeHNsT OT BbICOTHI HAJl YPOBHEM MODPSI.
[Tpu6ops! 0Jist 3MepeHunst aTMOCdepHOro JaBJIeHMsI.

HencTBHUe sKMAKOCTU U ra3a Ha MOrpy>KEHHOe B HMX TeJIo. BhITaskuBaiomias

( Apxumenosa) cuina. 3akoH Apxumena. [lnasanue tesn. Bo3gyxomnsiaBaHue.
HdeMoHCTpanumn

1. 3aBUCHMMOCTD [IaBJIeHMs rasa OT TeMIIepaTyphl.

2. Ilepenaua maBieHMs SKUIKOCTbIO U Ta30M.

3. CooO1aronimecs: CoOCyabl.

4. 'mppaBamuecKkuii mpecc.

5. IlposiBiieHue meiicTBUsI aTMOCHEPHOTrO [AAaBJIE€HMSI.

6. 3aBUCHMMOCTD BBITAJIKMBAIOIIEN CUJIbI OT OObEMA MOTPY>KEHHOM YaCTU TeJia U
IJIOTHOCTY SKUIKOCTMU.

7. PaBeHCTBO BbITAJIKMBAIOLIEN CUJIbI BECY BbITECHEHHOM SKUIKOCTMU.

8. VYcioBue miaBaHMSI Tesl: IUIaBaHME WM TIOTPY>KeHMEe TeJl B 3aBUCUMMOCTU OT

COOTHONLIEHMS H]IOTHOCTQIL/'I TeJia U SKUOAKOCTU.
JIaGopaTopHBbIe padoThI ¥ OMNBITHI

1. UccnemoBaHue 3aBMCMMOCTM Beca Tejla B BOme OT OObEMa IOTPYKEHHOM B
SKMIKOCTDb YacTy TeJia.

2. OmpeneseHre BbITAJKMBAIOLIEN CUJIbI, IEMCTBYIOIIEN Ha TEJIO, IMTOrPY>;KEHHOE
B JKMJKOCTb.

3.IIpoBepka HE3aBUCMMOCTN BbITAJIKMBAIOIIEN CUJIbI, IEMCTBYIOIIEN Ha TeJIO B
SKMJKOCTHM, OT MacChI TeJa.

4.0O1BbITHI, IEeMOHCTPUPYIOLIe 3aBMCUMOCTb BBITAJIKMBAIOLIIEN CUJIBI,
IeMICTBYIOIIENM Ha TeJIO B JKUAKOCTU, OT 0ObEMA ITOTPY>KEHHOM B SKMIKOCTh YaCTU
TeJjia ¥ OT IJIOTHOCTU KUAKOCTMU.
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5. KoHcTpyrpoBaHue apeomMeTpa MM KOHCTPYMPOBaHME JIOOKYU U OIpeAesieHne eé
rpy30H0AbEMHOCTMN.

Pasgen 5. Pa6oTa 1 MOIIIHOCTD. DHEeprus

Mexanuueckasi pabora. MoOIIHOCTb.

IIpocTtble MexaHMU3MbI: pbluar, OJIOK, HaKJOHHas IUIOCKOCTb. IIpaBuso
paBHOBecusi pbluara. I[IpumeHeHMe mpaBuja paBHOBECHUS] pbluara K OJIOKY.
«3onoroe mnpaBwiao» wMexaHuMKuU. KIII npocTeix MexaHusmMoB. IIpocTbie
MEXaHMU3MbI B ObITY U TEXHUKE.

Mexannueckasi sSHeprusi. KuHeTuyeckass ¥ MOTEHLMaJIbHasi SHePrus.
IIpeBpailileHe OOHOTO BHJIA MeXaHMUYECKOW HSHeprum B JOpyrom. 3aKoOH
COXpaHEHMSI SJHepPruM B MexXaHUKe.

JdeMoHCcTpaumn
1. Ilpumepsbl MPOCTHIX MEXaHM3MOB.
JIaGopaTopHbIe padoThI ¥ OMNBITHI
1. Ompenenenne pabOTbl CUIbI TPEHMSI TPU PAaBHOMEPHOM IBMKEHMM Teja IO
TOPU30HTAJIbHOM MTOBEPXHOCTI.

2. NccniemoBaHme yCJIOBUI paBHOBECHUSI pbluara.

3. Nsmepenne KIIJl HaKJIOHHOM IJIOCKOCTM.

4. VzyueHue 3aKOHA COXpaHEeHMSI MeXaHMUYeCKOM SHEePTrUn.

8 kmacc
Pasgen 6. TenioBbie sIBJIeHUS

OcHOBHbBIE TIOJIOKEHUSI MOJIEKY/ISIPHO - KMHETUYECKOM TEeOpUM CTPOEHMUS
BelllecTBa. Macca u pasMepbl aTOMOB U MoJieKya. OmbIThl, MOATBEPIKIAIOIINE
OCHOBHbIE MOJIOKEHMSI MOJIEKYJ/ISIPHO - KMHETUYE CKOM TEeOPUIA.

Mogenn TBEPAOro, >KUIAKOIO M Ta3000pa3sHOTO COCTOSIHMM BellecTBa.
Kpucrannmnueckne n amopdubie Tena. O6bsICHEHNE CBOMCTB ra3oB, SKUIKOCTEN U
TBEPOBLIX TeJ HAa OCHOBE TIIOJIOKEHUM MOJIEKY/ISIPHO -KUMHETUYECKOM TEOPUM.
CmaumBaHMe U KanuuIsSpHbIe siBjieHMsI. TerioBoe pacliMpeHue 1 c>KaTue.

Temmneparypa. CBsi3b TemnepaTypbl CO CKOPOCTbIO TEIVIOBOT'O ABUKEHMST YaCTMUII.
Buyrpenuns sHeprus. Criocobbl WM3MeEHEHUsI BHYTPEHHeN SHEepPIrum:
Tervionepenayva 1 coBepiieHne paborel. Buabl Terionepenaun: TeIJIOIIPOBOAHOCTD,
KOHBEKILSI, U3JTydeHue.

KommuecTtBo TerioTel. VYoesnbHas TeIUIOEMKOCTh BellecTBa. TeriooOMeH U
TeIJIOBOe paBHOBecCHe. YpaBHEHMe TeIIOBOro OajiaHca. IlnaBneHne u oTBepaeBaHue
KPUCTA/UIMYECKMX BellecTB. YaeabHas TervioTa IuiaBjieHusi. Ilapoob6pasoBaHue u
koHmeHcauyss HMcnapenme (MC). Kunenne. YmenbHas TeIuioTa napooOpasoBaHMSI.
3aBMCHMMOCTDb TeMIIepaTypbl KUIIEHMS OT aTMocdepHOro nasjieHMs. BJla>kHOCTH
BO3ayXa.

OHeprus TOIUIMBA. YaeJbHasl TeIIOTa CropaHusl.

IMpuaouner paboTel TeruioBbIX aABuraresiern KIIJ TemsoBoro pgBuraresis.

TerutoBble aBUraTeau u 3aimTa okpyskatomiein cpeabl (MC).



TEMATUYECKOE IVTAHVPOBAHUE

3aKOH COXpaHeHMs U MpeBpallleHUs SHEPTUM B TEIVIOBbIX
nmpoiieccax (MC).

JdeMoHCcTpanumu

1. HabGmomeHnne 6pOyHOBCKOTO IBVMSKEHMSI.

2. Habnonenne nuddysnn.

3.HabGmoneHne SBJIeHUI CMauyMBaHMS M KaOWUISIPHBIX SIBJIEHUMNA.
4. Hab6momeHne TEIUIOBOrO pacIlpeHusl TeJl.

5. VismeHeHue naBjieHus ra3a npu MsMeHeHn o6bEéMa 1 HarpeBaHUM UJIN

OXJIAYKJIEHU.

6. IIpaBuia usmMepeHust TemMmmnepaTryphbl.

7. Bupnpl Terionepenaun.

8. OxnaskaeHue Mpu CoOBeplIeHnN pabOoThI.

9. HarpeBaHue mpu coBepIlieHM pabOThl BHEIITHMMM CUJIAMMU.
10. CpaBHeHMe TEIJIOEMKOCTEN Pa3/IMUHbIX BEIlIeCTB.
11. HabmroneHne KumneHus.
12.HabsmoneHne MoCTOSTHCTBA TeMITEpaTyphl IIPU TIJIaBJIEHUN.

13. Mogenu TenjoBbIX OBUTATEJIeN.
JIaGopaTopHbIe paGoThl M OMIbITHI

1. OnbITBI IO OOHAPY>KEHUIO AEMCTBUS CUJT MOJIEKYJISIPHOTO MPUTSI>KEHMS.
2. OmbIThI O BhIpAIMBAaHMIO KPUCTA/IJIOB ITOBAPEHHOM COJIM MJIM caxapa.
3. OnbpIThl MO HAOJIOOEHUIO TEIUIOBOIO pacHIMpeHUsI TrasoB, >KUAKOCTEN U
TBEPOBIX TeJl.
4. OnpeneneHue naBjaeHMs BO3dyxXa B OajlsioHe IIMPHUIIA.
5. OmnbIThI, JeMOHCTPUPYIOIIME 3aBMCUMMOCTb OaBJIEHMSI BO3IyXaOT ero o6beéma u
HarpeBaHUS WM OXJIasKIAeHMS.
6. IlpoBepka rumnoresbl JMHENHOM 3aBUCMMOCTM [JIMHBI CTOJIOMKA SKMIKOCTU B
TepMOMETPUYECKOM TPyOKe OT TeMITepaTyphl.
7. HabGmiomeHme wu3MeHeHMSI BHYTpPEHHEM SHepruM Tejaa B pe3ysibTaTe
Tervionepenaun 1 paboTbl BHEIIHUX CUJL.
8. UccnemoBaHne sIBJIeHMST TEIIJIOOOMEHA NPy CMEIIMBAHUM XOJIOOHOWM U ropsiuein
BOZbI.
9. OmpeneneHne KOIMYECTBA TEIUIOTHI, MOJYUYEHHOTO BOMOM IIPU TEIIOOOMEHE C
HarpeTbIM MeTa/UIMUEeCKUM LIMJINMHIPOM.
10. Omnpenenenne yoesabHOM TEIUVIOEMKOCTH BeIlleCTBa.
11. UccnemoBaHue mpoliecca UCIIapeHmus.
12. OmnpenenieHne OTHOCUTEIBHONM BJIASKHOCTM BO3IyXa.
13. Omnpenenenne ynebHOM TEIJIOTHI IJIaBJIEHUS JIbJIA.
Pasnen 7. DinekTpuyecKue ¥ MarHMTHBIE SIBJICHUS
OnekTpmusaums Teja. [IBa poma aJIeKTpuUYecKuX 3apsiioB. BsaumopencTBue
3apsi>KeHHbIX Tesl. 3akoH KysioHa (3aBMCHMMOCTD CUJIbl B3aMMOAENCTBUS 3apsSKEHHbBIX
TeJI OT BEeJIMUMHBI 3aPS0B M PACCTOSTHUSI MEXKIY TeJIaMU).
OnekTpuyeckoe T1ojie. HampsoKEHHOCTb  3jieKTpuueckoro Ioss. IlpuHIumI
CYTIEPTIO3ULIUM JIEKTPUUYECKUX MoJiel (Ha KaueCTBEHHOM YpPOBHe).
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Hocutenu snekTpmMyecKuUx 3apsifoB. ODJIeMEHTapHbIM 3JIEKTPUYECKUM 3apsif,.
Crpoenne aroma. [IpoBOgHMKM UM  OUJIEKTPUKU. 3aKOH COXpaHEHMS
3JIEKTPUYECKOTO 3apsiia.

OJIEKTPUUYECKUI TOK. YCJOBUSI CYILIEeCTBOBaHMSI 3JIEKTPUUECKOrOo TOKa.
N CTOUHMKM TIOCTOSIHHOTO TOKa. [leMCTBUSI 3JIeKTPUUECKOro ToKa (TerJioBoe,
XUMMUUYECKOe, MarHUTHOE). DJIEKTPUUECKUIM TOK B SKUIAKOCTSIX M rasax.

onektpuyeckasd 1Henb. Cwmyja  Toka.  DJIeKTpUUECKOe  Harlpsi>KeHue.
CormnpoTuBiieHe TPOBOAHMKA. YieJIbHOe CONPOTHUBJIEHME BelllecTBa. 3akoH Oma aJist
yuyacTka 1enu. [lociegoBaresnibHOe 1 apasieJibHOE CoOeHeHMe ITPOBOIHMKOB.

Pabota ¥ MOIIHOCTb 3JIEKTpUYECKOTO Toka. J3akoH [Ixoyns— JleHia.
OJIeKTpuUYecKye e U MMOTPeduTen 3JIeKTpruUecKoi sHepruu B 0bITy. KopoTkoe
3aMbIKaHMe.

[TocTosiHHbIE MarHuThbl. B3aumMonencTBMe MOCTOSIHHBIX MarHuTOB. MarHuTHoOe
nosie. MarHuTHoe noJjie 3eMJIM 1 ero 3HaueHue [J1s1 KkM3HU Ha 3emsie. OmbIT DpcTea.
MarHamuTHoe I10Jie 3JIEKTpUYeCcKoro Toka. IIprMeHeHMe 3/IeKTPOMarHMTOB B TEXHUKE.
[elicTBMe MarHMTHOTO TIIOJSI Ha TMPOBOOHMUK C TOKOM. OJIEKTPOABUTATE b
IIOCTOSTHHOTO TOKa. Mcrosb3oBaHMe  37IeKTpPOABUTATeiel B TEXHUUYECKUX
YCTPOMCTBaX U Ha TPAHCIIOPTE.

Onbrtel Dapagess. SIBjeHne sneKTpoMarHMTHOM MHAyKOuu. IlpaBmio Jlenna.

DJIeKTporeHepaTop. CnocobbI IMOJTyYeHUsST  DJIEKTPUUYECKOM  DHEpPTrUu.
DJIeKTpOCTaHLMM Ha BO30OHOBJ/ISIEMbBIX MCTOUHMKAX SHEPTUIA.
HdeMoHCTpanumn

1. Dnexkrpusauys Te.

2. JIBa poma 3/eKTPpUUYECKUX 3apsiiOB M B3aMMOIENMCTBUE 3apsi>KeHHbBIX TeJl.
3. YCTPOMCTBO U JIEVICTBME 3JIEKTPOCKOIIA.

4. DjeKTpocTaTudecKass MHIYKIIS.

5. 3aKoH coxpaHeHMs JIeKTPUUECKUX 3aPSIO0B.

6. IIpOBOOHMKM U OMIJIEKTPUKIAL.

7. MogenupoBaHue CUJIOBBIX JIMHUI 3JIEKTPUUECKOTO TMOJISL.

8. MIcTOUYHMKM MMOCTOSTHHOT'O TOKA.

9. JleiicTBUS 2JIEKTPUUIECKOTO TOKA.

10. DnekTpuUecKuit TOK B SKUIKOCTH .

11. T"a3oBbIi1 pasps,.
12. iamepeHne cuibl TOKa aMIIEpMETPOM.

13. smepeHne 371eKTpUUECKOTO HapsisKeHSI BOJIbTMETPOM.

14. PeocTaT u marasuH COIpPOTUBJIEHUA.
15. B3aumMopeiicTBe MOCTOSTHHBIX MarHUTOB.

16. MogenupoBaHue HeBO3MOXKHOCTH pa3ae/IeHNs MOJIF0COB MarHuTa.
17. MopenupoBaHye MarHUTHbBIX I10JIeH ITOCTOSSHHBIX MarHUTOB.

18. OmnbIT DpcTena.
19. MaruuTHoOe 1oJjie ToKa. DJIeKTPOMarHur.

20. HeicTBME MAarHUTHOIO ITOJISI Ha IIPOBOJHMUK C TOKOM.
21. DnekrpoaBuraresib IIOCTOSHHOI'O TOKA.
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22. UccnenoBanne SIBJIEHMS 3JIEKTPOMArHUTHOM MHIYKIIVMN.
23. OmnbiTbl @apapnes.

24. 3aBUCUMMOCTD HampaBJieHNUsI MHAYKIMOHHOTO TOKA OT YCJIOBUI €0

BO3HMKHOBEHMI.
25. DekTporeHepaTop MOCTOSSHHOIO TOKA.
JIaGopaTropHbie paGoThl U OIBITHI

1. OnbiThl 1O HAOMIOOEHUIO JIEKTpPU3alMM TeJd WMHAYKIMEeN U [Opu
COITPUMKOCHOBEHUM.

2. HWccnemoBaHue HEeNCTBUSI 3JEKTPUUECKOTO TIOJSI Ha ITPOBOAHUKU U
IIVI9JIEKT PUKMA.

3. COopka 1 nmpoBepKa pabOThl 3EKTPUUYECKON LIeNU ITOCTOSIHHOI'O TOKA.
4. iamepeHue 1 peryjanpoBaHue CUJIbI TOKA.

5. Mi3mepeHue 1 peryamMpoBaHue HaIllpsKeHMs].
6. UWccnemoBaHme 3aBUCMMOCTM CHJIbI TOKa, WMIYIIEro dYepe3 pes3ucTop, OT
COMIPOTUBJIEHMS PE3UCTOPA U HATIPSI’KEHMST HAa Pe3UCTOpe.
7. OnbITbl, OEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JI€KTPUUECKOTO COMPOTUBJIEHMS
IIPOBOIHMKA OT €ro JIJIMHbBI, IJIOLIAAN TTOTIePeYHOTO CeUueHus M MaTepualia.
8. TIpoBepka T1paBmMa CJOXKEHMS HaIps>KEeHUM TpU  TMOCJIeIoBaTe/IbHOM
CcoeoVHEHUN IBYX PE3UCTOPOB.
9. IlpoBepka mpaBmja MOJs CWJIbl TOKa MpU IapauieJIbHOM COeOVMHEHUU
pEe3UCTOPOB.
10. Onpenenenne paboThl 3JIEKTPUUECKOTO TOKA, MAYILETO 4Yepes pe3yucTop.
11. OnpenesieHne MOIITHOCTH 3JIEKTPMYECKOTO TOKA, BbIAEJISIEMOM Ha pe3ucTope.
12. NccnepoBaHue 3aBUCUMMOCTM CWJIbl TOKa, UAYIIEro uepes JIaMIIOYKY, OT
HamnpspKeHMsT Ha He.
13. Onpenenenne KII/I HarpeBares.
14. ccnenoBaHye MarHMTHOI'O B3aMMOLEMCTBUS [TOCTOSSHHBIX MarHUTOB.
15. M3yuyeHre MarHMTHOIO MOJISI IOCTOSIHHBIX MAarHUTOB IIPU UX OObeAMHEHUN U
paszeaeHUN.
16. MccnepoBaHne OeiCTBUS JIEKTPUUECKOTO TOKA HAa MarHUTHYIO CTPeJIKY.
17. OnpIThI, AEMOHCTPUPYIOILME 3aBUCUMOCTD CUJIbI B3aMMOOEVCTBUSI KaTYIIKNA
C TOKOM M MarHuTa OT CMJIbI TOKa M HaIlpaBJIeHMsT TOKAa B KaTyIIIKe.
18. N3yueHne meiicTBUS MAarHUTHOTO ITOJISI Ha TIPOBOJTHMK C TOKOM.
19. KoHcTpyrpoBaHue 1 usyueHne paboThl 3J1€KTPOIBUTATES.
20. Usmepenne KII/I snekTponBuraTebHOM YCTAaHOBKIA.
21. OrmnpITbl II0 MCCJEOOBAHUIO SIBJEHMSI 3JIEKTPOMArHUTHOM MHIYKIWMA:
MccriefoBaHue U3MeHeHU 3HaUeHMsT ¥ HaripaBJIeH s
MHOYKIIMOHHOTO TOKAa.

9 kiacc
Paspen 8. MexaHuueckue sIBJIEHUS
Mexannueckoe ABV>KeHue. MarepuanbHast Touka. Cucrema oOTcuéra.
OTHOCUTE/IBHOCTh MEXaHMYECKOrO [OBVKeHMs. PaBHOMepHOe IIPSIMOJIMHEHOE
IBuskeHre. HepaBHoOMepHOe mpsMosiHeliHoe aBuykeHne. CpenHsisi 1 MIHOBEHHasI
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CKOPOCTbH TeJia TPy HepaBHOMEPHOM JIBU>KEHUN.

YckopeHnne. PaBHOycCKOpeHHOe TMpsiMojuHelHoe aBvkeHue. CBobOomHOe
nagexnue. OnbIThl ['annies.

PaBHOMepHOe MBMKeHME II0 OKpy:KHOCTu. Ilepuom m uyacTtoTa oOpallieHus.
JIvHelHas 1 yIoBasi CKOpocTu. LleHTpocTpeMuTeIbHOE YCKOPEHME.

ITepBbint 3akoH HbioToHa. BTOpou 3akoH Heiorona. Tpetuinn 3akoH HbroToHA.
[TpyHLIMIT cynepno3uLium CUI.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: cujia TPeHMsI CKOJIbXKeHMsI, cujia
TPEeHMSI TIOKOSI, IPYTHe BUIAbI TPEHUSI.

Cuia TSDKeCTM M 3aKOH BCEMUPHOIO TSATOTEeHMSsI. YCKOpeHMe CBOOOTHOIO
nagenus. JIsmkenne riaHet BOKpyT CostHila (MC). IlepBast KocMuuecKasi CKOPOCTb.
HeBecomocTh 1 meperpyskiu.

PaBHOBecue MaTepuaabHOM TOUKM. AOCONIOTHO TBEpHoOe Tejo. PaBHOBecue
TBEPIOrO TeJla C 3aKPEIJIEHHOM OCbhIO BpallieHus. MomeHT cuiibl. LleHTp TsKecTu.

Nmnynbce Tena. VMsmeHeHue umityabca. MIMmysnbc cuiibl. 3aKOH COXpaHEHMUS
uMmnysbca. PeaktuBHoe nBuskenue (MC).

MexaHnueckasi pabora 1 MOIIHOCTb. PaboTa cuJi TSI>KeCTH, YIIPYTOCTU, TPEHUS.
CBs3pb sHeprum u paboTbl. IloTeHuMasbHAsT SHEPruUsl Tejia, MOMHSTOrO Hap
IMOBEPXHOCThIO  3eMJiM. lloTeHlLiMasbHAsT  SHEpPrust  CKaTOM  MPY>KUHBI.
Kunernueckast sHeprus. Teopema 0 KMHETMUYECKOM SHEPTUM. 3aKOH COXPaHEHUS

MexXaHNYeCKOM SHepPTrUn.
HdeMoHCTpanumn

1. HaGmrogeHne MexaHMUeCKOro OBMKEHMS Tela OTHOCUTEIBHO Pa3HbIX TeJI OTCUETA

2. CpaBHeHMe TIIyTell ¥ TPaeKTOPUI MOBVDKEHMS OOHOIO U TOrO Ke Tejia
OTHOCUTEJIbHO Pa3sHbIX TEJI OTCUETA

3. IamepeHne CKOPOCTU M YCKOPEHMST MTPSIMOJIMHEMHOTO OBVYKEHUSI.

4. ViccnemoBaHye IIPU3HAKOB PAaBHOYCKOPEHHOT'O IBVSKEHMS -

5. Hab6monenne OBM>KeHMsI TeJjia 0 OKPY>KHOCTH.

6. HabOmomeHnne MexaHMYECKUX SIBJIEHMI, IIPOMUCXOOSIINX B CHUCTEME OTCYETA
«Teneskka» TIpu €€ paBHOMEPHOM M YCKOPEHHOM OBVIKEHUM OTHOCUTEIbHO
KabuHeTa QU3UKN.

7. 3aBMCHMMOCTDb YCKOPEHMS Tejla OT MAacChl Tejla U IelCTBYIOIEN Ha HEro CUJIbL.

8. HabmioneHne paBeHCTBa CMJI IIPU B3aMMOIEMCTBUN TeJl.

9. M3meHeHMe Beca TeJia IIPU YCKOPEHHOM JBUKEHUN.
10. I'Tepemaua umyabca Mpu B3aMMOIENCTBUU TeJl.

11. TIpeob6pa3oBaHusl SHEPTUM IIPU B3aMMOOENCTBUM TEJI.
12 CoxpaHeHne MMITy/IbCa IIPU HEYITPYTOM B3aMOOEVICTBUMN.

13. CoxpaHeHue MMITy/IbCa IIPU aOCOIIOTHO YITPYTOM B3aMMOZENCTBUNA.
14. HabmomeHne peakKTMBHOTO JIBU>KEHMS.

15. CoxpaHeHne MeXaHUYeCKOM SHEPrum IMpyu CBOOOTHOM IaIeHUMN.

16. CoxpaHeHMe MeXaHMYEeCKOV SHePTrUM P ABVKEHUM TeJjia MO,

IEeCTBUEM ITPY>KUHBI.
JIaGopaTopHbIe pPadoOThI M OIBITHI
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1. KoHcTpyupoBaHMe TpakTa OJISI pa3roHa M OaJIbHENIIero pPaBHOMEPHOIO
IBVKEHMSI 1IIapUKa WJIM TeJIEKKI.

2. OnpenesieHne cpeHeN CKOPOCTU CKOJIbKEHMST OpyCcKa MJIM ABV>KEeHMSI IIapuKa
110 HAKJIOHHOM ITJTOCKOCTH.

3. OmnpeneneHue YCKOpeHMSI Tejla MNpU PaBHOYCKOPEHHOM [OBVOKEHUU TIO
HAKJIOHHOM TJIOCKOCTMU.

4. HWccnemoBaHme 3aBUCHMMOCTM HYTM OT BpeMEHM IIpUM PaBHOYCKOPEHHOM
IBVDKeHUM 6e3 HavyaJIbHOM CKOPOCTH.

5. ITpoBepka ruroTessl: ecjiv Ipy paBHOYCKOPEHHOM [IBIM>KeHUM 0e3 HauaIbHOM
CKOPOCTU MYTU OTHOCSITCSI KaK Psif HEUETHBIX UMCeJ, TO COOTBETCTBYIOIIIE
ITPOMESKYTKM BpeMeHU OJIVTHAKOBBI.

6. UccnemoBaHme 3aBUCUMMOCTM CUMJIbI TPEHMSI CKOJIb’KEHMSI OT CUJIBI
HOPMAaJIbHOTO JIaBJIEHMSI.

7. Onpenenenyne KoapduieHTa TPeHMsI CKOJIbKEeHMS].

8 OrmpeneneHune >KECTKOCTU MPY>KUHBI.

9. Omnpenenenre pabOTbl CUJIbI TPEHUSI MPU PABHOMEPHOM IBVDKEHUM TeJjia II0
TOPM30OHTAIbHOM TTOBEPXHOCTMU.

10. Omnpenenenne paboTbl CUJIbl YIOPYTOCTU IIpUM IIOOBbEME TIpys3a C
MCIIOJIb30BaHMEM HEeITOABVKHOI'O M MOABUYKHOTO OJIOKOB.
11. VMizyuyeHne 3aKOHA COXpaHEHMs SHEPIrUM.

Pasgen 9. Mexaundeckue Kojied0aHNS M BOJIHbBI

KosnebarenpHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKM KOJieOaHMM: TIepuo/,
YacToTa, aMIUINTyaa. MaTtemMaTmuueCcKuii U IIPY>KMHHBIN MasiTHUKHU. [IpeBpaiiienne
SHepPrum npu KojiedbaTeIbHOM IBUKEHUMN.

3aryxaroliye KOJIeOaHM. BroinysknmeHHbie KOoJIeOaHmsl. Pesonanc.
Mexanuueckme BoOJiHbI. CBOJCTBAa MeXaHMYECKUX BOJIH. [IpomosbHble U
ronepevyHble BOJIHBI. [IJIMHA BOJIHBI M CKOPOCTb €€ pacIpoOCTpaHEeHMs.
MexaHnueckye BOJHbI B TBEPIOM Tejle, cericmmueckue BoHbl (MC).

3ByKk. I'poMKOCTh 3ByKa M BbicOTa TOHa. OTpaskeHue 3ByKa. VHGpasByK u
YJIBTPa3BYK.

HdeMoHCTpanumn
1. Hab6moneume kosiebadHmii Tesl IOH4, HOEeMCTBMEM CUJIbl TSIKeCTU U CUJIbI
YIIPYTOCTMU.

2. HabmromeHne KosiebaHMii rpy3a Ha HUTU U Ha TIPY>KUHE .

3. HabmromeHne BbIHY>KIEHHBIX KOJIeOaHMI 1 pe30HaHca.

4. PacripocTpaHeHne IPOIOJIbHBIX U MOIEPEeUHbIX BOJH (HA MOIENN).

5. HabGromeHne 3aBMCUMMOCTYM BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUUYeCKMI pe30HaHC.
JIaGopaTopHbIe padoThI ¥ ONBITHI

1. Omnpepenenue 4acTOTHI ¥ epuopa KojaebaHnii MaTeMaTUueCKOro MasiTHMKA.
2. OrmpeneneHyne 4aCcTOThI M Meproaa KojiebaHmi IMpy>KMHHOTO MasiTHMKA
3. HccnemoBaHue 3aBUCUMMOCTY IIepuoaa KoieGaHuii IOABEeIIeHHOTO K HUTH I'py3a
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OT OJIMHbI HUTU.
4. VccnegoBaHue 3aBUCUMOCTH Mepuoaa KojiebaHmi IIPYy>KMHHOT'O MasiTHUKA OT
MacchI rpy3a.
5. TIpoBepka He3aBUCHMMOCTU Mepuoda KojiebaHMI I'pysa, IIOABEIIEHHOIo K
HUTH, OT MacCChl I'py3a.
6. OnbITbI, IEMOHCTPUPYIOILME 3aBUCUMOCTD Iepuoia KojgedaH i MPY>KMHHOTO
MasITHMKA OT MacChl Ipy3a U 3KECTKOCTU IIPY>KUHBI.
7. I3amepeHne yCKOpeHUsI CBOOOIHOIO ITaIeHMsl.
Paspen 10. DiieKTpOMarHuTHOE MOJIE U 3JIEKTPOMAarHUTHbIE BOTHBI
OJIeKTPOMarHUTHOe roJie. OJIeKTPOMarHuUTHbIE BOJIHBI. CsoiicTBa
3JIEKTPOMArHuMTHBIX BOJIH. IlIkasa sjeKTpoMarHMTHBIX BOJIH. VIcrnosib3oBaHMe
3JIEKTPOMAarHUTHBIX BOJIH IIJISI COTOBOM CBSI3MA.
OnekTpoMarauTHas mpupopga cseta. CKOpocThb cBeTa. BojIHOBbIE CBOMCTBA CBETA.
HdeMoHCcTpamnun.
1. CBoiCTBa 3/IEKTPOMAarHUTHBIX BOJIH.
2. 2. BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopnuvie pabomuvt u onvimul
1 N3yueHne CBOMCTB 3/1eKTPOMArHUTHBIX BOJIH C ITOMOIIIbIO MOOMIBHOTO TesiedOoHa.

Pasgen 11. CBeToBbBIE IBJICHUS
HYLIEBaH MOOeJIb CBEeTa. HNcrounuku cBera. HpﬂMOJ’IVIHEﬁHOG pacCIipoCTpaHeHHue
cBeTa. 3aTMeHUs COJ'[HI_[a n HYHBI. OTpa)KEHI/Ie cBera. [Iockoe 3epKaJio. 3aKkoH
OTpa’keHls CBeTa.

[Ipenomienne cBera. 3akoH TIIpejioMJieHMsT cBeTa. [losHOe BHYyTpeHHee
OoTpakeHue cBeTa. LVcrosb3oBaHMe TIOJIHOTO BHYTPEHHETO OTpa’keHUsI B
ONTUYECKUX CBETOBOAAX.

JIunsa. Xog syuent B mH3e. OnTuueckast cucrema ¢oTroariapara, MMKPOCKOIIa
n Tteneckorna (MC). I'yas kak omnTuyeckasi cuUcTema. baM3opykoCTb U
IAJTbHO30PKOCTb.

Pasioskenne ©Oenoro cBera B crekrp. Omnbitel HpiotoHa. CrioskeHue

CIIeKTpa/JibHbIX 1IBeTOB. ucriepcus cBeTa.
HdeMoHCcTpanmmumu

1.IlpsimoniMHeltHOe pacIpoCTpaHeHNMEe CBeTa.

2.0TpaskeHne cBeTa.

3.ITonyueHne n3obpa>keHUM B TVIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaJjiax.
4. IlpenomsieHue cBeTa.

5. OnTnueckuii CBeTOBOL,

6. Xop s1ydyeyt B cOOMparoiien JIMH3e.

7. Xop, iyuyeln B pacCeuBarollen JH3e.

8. IlonyueHne M306paskeHN C TIOMOIIIbIO JIMH3.

9. Ilpunuun nenctBust Goroarrapara, MMKPOCKOIIA M TeJieCKorIa.
10. Mopensb rnasa.
11.Pa3znokeHne 6eyioro cBeTa B CIIEKTP.
12.TToryueHne 6esioro cBeTa Mpu CJIOKEHMM CBeTa pa3HbIX IIBETOB.
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JIaGopaTopHbIe padoThl M OHNBITHI
1 HccnemoBaHne 3aBMCMMOCTH YIJIa OTPAsKeHMsI CBETOBOIO JIy4a OT yIJIa
ageHusl.
2 VM3ydyeHne XapaKTepUCTUK M300paskeHus IIpeaMeTa B IIJIOCKOM 3epKaJie.
3 WcciegoBaHne 3aBMCHMMOCTM YIVIA ITPeJIOMJIEHMSI CBETOBOIO JIyua OT yIJia
MaJieHusl Ha IPaHNIIe «BO3MYX — CTEKJIO».
4 TlomyuyeHne M300pa>keHM C TIOMOILbIO COOMPAIOIeN JIMH3BI.
5 OmnpenesieHre GOKYCHOTO PaCCTOSIHUS M ONTUYECKOM CUJIbl cOOMpaloiien
JITH3bI.
6 OTIIBITHI IO Pa3JIOKEHNIO OEJIOro cBeTa B CEKTP.
7 OMNBITHI 10 BOCIPUSTHIO LIBETa IIPEeIMETOB IPU X HAOIIOmeHU yepes
1IBETOBbIe (QUJIBTPBHI.
Pa3pen 12. KBaHTOBBIC IBJICHUS
OnbiTel Pesepdopma u 1mtaHeTapHass Mofeab aromMa. Mopenb atoma bopa.
Hcrryckanue u norJiolieHne cseta atomom. KBaHTbl. JIMHeluaTbie CIeKTPhI.
PagnoaktuBHOCTb. Aibda, 6era um ramma usaydeHusi. CTpoeHue aTOMHOTO
sanapa. HykioHHast Mogesib aTOMHOTO sifipa. M3oTomnbl.

PagunoakTuBHbIe nipeBpaiieHus. [leprop momypacnaga aToOMHBIX siAep.

SInepHblie peakiMu. 3aKOHbI COXpaHEHMSI 3apsiIOBOTO ¥ MaCCOBOTO YMCesl.
OHeprust CBSI3M aTOMHBIX simep. CBsI3b Macchl M dHeprum. PeakiiMm cuMHTe3a U
nenenus saep. Ucrounuku sHeprum CosHila u 3B€3n (MCO).

SnepHasi sHepreTuka. J[lecTBUS pagMOaKTUBHBIX W3JIyUYeHMIM HaA >KUBbIE
opranusmbl (MC).

HdeMoHCTpaIun
1 CreKTpbl U3TyYeHUS U MOTJIOIEeHMS].
CnekTpbl pa3jIMUHbIX T'a30B.
CrniekTp Bogopona.
Haob6niomeHne TpekoB B Kamepe BusibcoHa.
Pabora cuéTumKa MOHU3UPYIOMINX U3TYyIEeHU.
Perucrpaiiysa mnanydeHus: IpUpPOAHbIX MMHEPAJIOB U MPOAYKTOB.
JIaGopaTopHBbIe padoOThl M ONBITHI
Hab6ioneHne CIUIONIHBIX M JIMHEMYATbIX CIIEKTPOB U3JTyUYeHMUs.
2 WccnenoBaHue TPEKOB: M3MEpPEHNME SHEPTUM YaCTUIIbI IO TOPMO3HOMY IIYTH
(mo pororpadpusim).
3 VMamepeHune paanoakTUBHOTO (oHa.

N U1 A W N

[EnN

IToBTOpUTEIBLHO - 0600IAIONIVI MOLY/Ih
[ToBTOpUTENIBHO - OOOOILAIOUINI MOIY/Ib IMpeaHa3HadYeH IJISI CUCTEMaTU3aluu "
00001IeHMs TIPeIMEeTHOIO COOEepsKaHUsI UM OIIbITa IesTeJbHOCTM, NPUOOPEeTEHHOIO
MpY U3YyYeHUM BCero Kypca ¢UsuKM, a Takke IJIsI MOATOTOBKM K OCHOBHOMY
rOCyIapCTBEHHOMY 5K3aMeHy MO (usuKe sl OOyYarolIMXCsl, BbIOpPABIIMX STOT
y4eOHBbIN ITpeaMer.

HpI/I U3YUECHNN OaHHOI'O MOAVJIA PEaIM3YVIOTCA UM CUCTEMATU3IUPYIOTCA BUIbI
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NesiTeJIbHOCTU, Ha OCHOBE KOTOPBIX 0OecIieunBaeTC s JOCTUKeHMe TIPeIMeTHbIX U
MeTanpeaMeTHbIX  IUIAaHMPYEeMbIX  pe3yJbTaToB  0OyueHMs, (opmMmupyercs
€CTeCTBEHHO-Hay4Hasi I'paMOTHOCTb: OCBOEHMEe HAay4HbIX METOLOB MCCJIeLOBAHMS
SIBJIEHUI TPUPOAbI M TEXHUKMU, OBJIaZleHre YMEeHUSIMU OOBSICHSTH (puamueckue
SIBJIEHMSI, TIPMMEHSISI TOJlydeHHble 3HaHMs, pellaTrb 3aJauyM, B TOM 4YMCJIIe
KauyeCTBEHHbIE U SKCIIepyMeHTaIbHbIE.

[TpuHUMIIMANIBHO AesTe/IbHOCTHBIM XapaKkTep JaHHOIrO pasfesia peajJn3yeTcs 3a
CYET TOrO, YTO y4alliMecCsl BBINOJIHSIOT 3a4aHusl, B KOTOPbIX UM IIpenJiaraeTcsi:

-Ha OCHOBE IOJTyYEeHHBIX 3HAHMI PacCIIO3HABATh M HAYYHO OOBSICHSITH (pU3MUYECKue
SIBJIEHUST B OKPY>KaIOILEeN IIPUPOJIEe ¥ IOBCEIHEBHOM SKMU3HU;

- MICTIOIb30BaTh Hay4YHbIE METOAbI MICCIeAOBAaHMS (DU3NUECKMUX SIBJIEHUM, B TOM UMCJIe
IJISL IIPOBEPKU TUIMOTE3 U MOJTYUYEHUST TEOPETUUECKMUX BbIBOMIOB;

- OOBSICHSITh Hay4YHbIE OCHOBBI Haubosiee BaKHBIX JTOCTVMIKEHUM COBPEMEHHBIX
TEXHOJIOTUM, HaIIpuMep, IPAKTUUYECKOrO0  MCIIOJb30BaHUS  Pas3JIMUIHBIX
JVICTOYUHMKOB SHEprMy Ha OCHOBEe 3aKOHAa IIpe BpallleHMUs M COXPaHeHMUs BcCeX
U3BECTHBIX BUIOB SHEPTUMN.

Kaskmast m3 TeM maHHOTO pasgesa BKJIIOUAeT SKCIePMMEHTaJIbHOE MCCJIedOBaHue

obobI11atonIero xapakrepa. Pasmern 3aBepiiaeTcs mpoBeIeHMeM AUAarHOCTUYECKON U

OLIEHOYHOM pabOoThI 32 KypPC OCHOBHOM IITKOJIBI.

TJIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSIYYEBHOTI'O INPEJMETA «®U3UKA»
HA YPOBHE OCHOBHOIO OBLLEF0O ObPA3OBAHUA

Nsyuenne yuebHOro mnpeamera «@Pusmka» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI [OOKHO obecrmeunBaTh OOCTUIKEHME CeNYIOIUX JIMYHOCTHBIX,
MeTarpegMeTHbIX U MpeIMeTHbIX 0Opa30BaTeibHbIX Pe3yJIbTaTOB.

JIMYHOCTHBIE PE3V/IBTATHI
HanMOTM‘IECKOE BOCIIMTAHMeE:

—IIpOsIBJIEHME MHTEepeca K MCTOPUM M COBPEMEHHOMY COCTOSIHMIO POCCHUIICKOM
bu3MIeCcKon HayKu;

— IIEHHOCTHOE OTHOIIIeHNEe K TOCTVMKEHUSIM POCCUMCKUX YUEHBIX (DU3UKOB.

Fpa)KI[aHCKOE M AYXOBHO - HpPaABCTBEHHO€ BOCIIMTAaHME:

—TOTOBHOCTh K aKTMBHOMY YYaCTUIO B OOCYKIEHUM OOIIECTBEHHO - 3HAYMMBIX U
3TUYECKUX ITPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHMEM TOCTMKEHUM
busuku;

— OCO3HaHME BaKHOCTM MOPAJbHO - 3TUYECKUX MPUHIUIIOB B AESITEJIbHOCTU
YUEHOTO.

JcTreTnuyecKoe BOCIIUTAHUE:

— BOCIIPUSITE 3CTETUYECKUX KaueCTB (pU3MUeCcKoM HayKM: €€ rapMOHMYHOTIO
IMOCTPOEHMsI, CTPOTOCTHU, TOUHOCTH, ITAKOHUYHOCTN.

Ilennocmu nayunozo noznanus:

—OCO3HaHMe IIeHHOCTM (u3nueckom HayKM KakK MOIIHOTO MHCTPyMeHTa
TTO3HAHMSI MMpPa, OCHOBbI Pa3sBUTUSI TEXHOJIOTUI, BasKHEMIIIEN COCTAaBJISIIOIIEN
KYJIbTYPbI;

— pasBUTHME HAYYHOM JIIOOO3HATEJIbHOCTM, MHTEepeca K MCCIea0BaTeIbCKOMN
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AaedaTeJIbHOCTHN.
dopMHUPOBaHME KYJIbTYPbI 340POBbS ¥ SMOLIMOHA/IHHOT0G/IAronoIyYmsi:

— OCO3HaHune II€EHHOCTHA 0e301acHOro o6pa3a JKU3HU B COBpEMEHHOM
TEXHOJIOTMYECKOM MMpe, Ba’KHOCTU IIPpaBWUJI 0e30I1acHOro ITIOBegeHlMsda Ha
TpaHCIIOPTe, Ha Ooporax, C 3JIEKTPUYECKVMM U TeEIIJIOBbIM O60py,ZLOBaHI/IeM B
JOMAaIITHUNX YCJIOBUSIX;

— chopMUPOBAHHOCTh HaBbIKa pedJieKcum, IMPU3HAHNME CBOEro MpaBa Ha OLIMOKY

M TAaKOro >Xe ITpaBa y JAPYroro yejoBeKa.
TpyaoBoe BocniMTaHMe:

— aKTMBHOE yUyacTHe B pellleHMM MPaKTUIeCKMX 3a7ad (B paMKaxX CeMbMU, IIIKOJIbI,
ropojia, Kpast) TeXHOJIOTMYECKOM M COLMaIbHOM HaIMpaBJIEHHOCTHU, TPeOYIOILMX
B TOM uucjie U GpU3nUYeCKnx 3HaHU;

— MHTEepeC K MPaKTUUYeCKOMY MU3yUeHUIO Ipodeccuit, CBI3aHHbIX C (DU3UKOI.

ODKoJIoruyecKoe BOCIIUTAaHMe:

—oOpueHTaluus Ha IpuMeHeHMe (GU3NUYecKux 3HaHMKM OJIs pelleHMus 3aaau B
obGsacT OKpYsKalolllell Ccpenbl, IIJIAHMPOBAHMSI TIOCTYIIKOB M OIEHKU UX
BO3MOKHbBIX TTOCJIEACTBUM IJIsI OKPY>KaIOILel Cpebl;

—OCO3HaHMe IJIOOAJIbHOTO XapaKTepa 3KOJOTMYEeCKUX MpoOJjieM M MyTen UuX

pelieHus.
ApanTanmusa o6yJdaroIlerocsi K M3MeHSIIOIIMMCSI
YCJIOBUSIM COITMAJIBHOM U IIPUMPOSHON Cpeabl:

— IMOTPEOHOCTh BO B3aMMOIENCTBUM IIPU BBIIIOJTHEHUM MUCCIEIOBAHUN U IPOEKTOB
(bu3MUecKom HaITpaB/JIEHHOCTU, OTKPbITOCTDb OITBITY U 3HAHUSIM IPYTUX;

— [IOBBILIIEHME YPOBHSI CBOEM KOMIIETEHTHOCTM Yepe3 IIPAKTUUEeCKYIO JesITeIbHOCTD;

—IIOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHMIA, B TOM uucje (GOpMYyIMPOBATb
uaen, MOHSTUS, TUIIOTEe3bI O (PU3MUECKIX OObEKTaX U SIBJIEHUSX;

—ocCo3HaHue aeduUUTOB COOCTBEHHBIX 3HAHUM UM KOMIIETEHTHOCTEN B 00JIacTu
busukuy;

—IUIAaHMPOBAHME CBOEro pasBUTHUS B NPUOOPETEHMM HOBBIX Q(U3NUECKUX
3HAHUI;

— CTpeMJIeHe aHaJIM3MPOBATh M BBISIBJISITh B3aMMOCBSI3M PUPOIbI, OOILECTBA U
9KOHOMMKM, B TOM UMCJI€ C MCIIOJIb30BaHMeM (pu3MdecKuxX 3HaHUI;

—OILIeHKa CBOMX [EeMCTBUII C YUYETOM BIAMSHUS Ha OKPYKAIOIIYIO Cpemny,
BO3MOJKHBIX IVI06a/IbHBIX TOCJIEICTBU.

METAIIPEAMETHBIE PE3YJIBTATBI

VYHUBEpCaAJIbHBIE TI03HABATEIIBHBIC JICVCTBUSA
Ba3soBbIle jiormuyecKkue OeCcTBUS:

— BBISIBJISITh U XapaKTepPU30BaTh CYI€CTBEHHbIE IIPU3HAKM OOBEKTOB (SIBJIEHUN);

— YCTaHaBJ/IMBATh CYMIECTBEHHbIM ITPM3HAK KJaccupMUKalyM, OCHOBAHUS JISI
0600611IeHN s ¥ CpaBHEHMS;

— BBISIBJISITb 3aKOHOMEPHOCTU U ITPOTUBOpEUMSI B paccMaTpuBaeMbIX (aKTax,
IAHHBIX ¥ HaOTIOOEHMSIX, OTHOCSIIMXCS K (pU3MUYeCKUM SIBJIEHUSIM;

— BBISIBJISITh IIPUYMHHO - CJIEACTBEHHBIE CBSI3Y IIPU U3YUYEeHUM PU3NMUECKUX SIBJICHUN
U TIPOLIECCOB; MejaThb BbIBOAbI C MCIOJIb30BaHMEM M€ YKTUBHbBIX M MHAYKTUBHBIX
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YMOBaKqueHMﬁ, BbIABUT'ATb I'MIIOTE3bI O B3aMMOCBA34X (DMBI/IquKI/IX BEJINUNH,

— CaMOCTOSITEJIbHO BbIOMpaThb CHOCOO pellleHMsT yuyebHOM (u3MYecKoM 3amaun
(cpaBHEHME HECKOJIbKMX BapMaHTOB peIleHMsI, BIOOp Hambosiee MOMXOISILEro C

YUYETOM CaMOCTOSITE€IbHO BbI€/I€HHbIX KPUTEPHUEB).
BbazoBbie uccisieaoBareibCKmue I[eﬁCTBMH:

— MICITOJIB30BaTh BOIIPOCHI KaK MCCJIeIOBATEIbCKMIM MHCTPYMEHT IIO3HAHUS;

— IIPOBOANUTh II0 CAMOCTOSITEJIbHO COCTaBJIEHHOMY IUIAHY OIBIT, HEe CJIOKHbBIN
(bMsMUeCcKMi1 SKCIIEPUMEHT, HEOOJIBIIIOE MCCIemoBaHMe (pU3MIEeCKOTO SIBJIEHMS;

— OlIeHMBaThb Ha IIPUMEHUMOCTb U JOCTOBEPHOCTH MHGOpMAINIO, TTOTYUEeHHYIO
B XOJIe MCCJIeOBaHMS IV SKCIIEpUMEHTA;

— CaMOCTOSITeJIbHO (OopMyIUMpoBaTh OOOOIIEHUST M BbIBOObLI IO pe3yJbTaTam
TIPOBEIEHHOTO HAOIIONEeHMsI, OIbITa, UCCIEeOBAHMS;

— IIPOTHO3MPOBaTh BO3MOXKHOE AayibHellliee pasBuTue Gusndeckux IPoIeccoB, a
TakK>Ke BBIIBUTATh IIPEOIOJIOKEHUST 00 MX pPa3sBUTUM B HOBBIX YCJIOBUSIX U

KOHTEKCTax.
Pa6oTa ¢ madopmaiimeii:

— OPUMEHSITh pa3/IMYHble MeTOAbl, MHCTPYMEHTbI M 3aIlpoChl IIPU IIOMCKE U
orbope wuHPOpMALUM WM HAHHBIX C YYETOM MPEIOJIOKEHHON YyueOHOU
dusmueckomn 3amaun;

— aHAJIM3MPOBATb, CUCTEMATU3UPOBATh W MHTEPIIPETHMPOBAThL MHMOPMAINIO
pasJINYHbBIX BUIOB 1 QOPM MpeiCTaB/IeHNS;

— CaMOCTOSITeJIbHO  BBIOMpATh  ONTUMAJbHYIO  (GOpMY  MOpeIacTaBIeHMS
MHGOpPMaUM U ULTIOCTPUPOBATDH pelllaeMble 3a/1auy He CJIOKHBIMM CXeMaMM,
IuarpaMmamMu, MTHOM IrpadyuKOM U X KOMOMHALIMSIMA.

VHuBepcaabHbIe KOMMYHUKATUBHBIC JICHCTBUS
Oob61ienue:

—B XOZle OOCYKIeHMs YUeOHOro MaTepuasia, pe3y/IbTaToB JIaDOPaTOPHBIX PaboT U
IIPOEKTOB 3a7laBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbl U BbICKAa3bIBaTh
ugeu, HaleJIeHHble Ha pelleHue 3amauM M IoAJepsKaHue 6J1aroxkesiaTe/IbHOCTU
OOI11IeHNS;

— COMOCTABJISITh CBOM CY>KOEHMUSI C CY>KIEHUSIMU OPYTUX YYACTHMUKOB MIMaJIoOra,
O6HapPY>KMBATh Pasnuye U CXOACTBO MO3ULIMIA;

— BbIpa’kaTb CBOIO TOUKY 3PE€HMS B YCTHBIX U MMCbMEHHBIX TeKCTaX;

—IyOJIMYHO TMPEeNCTaBJISITh pPe3y/bTaThbl BbIIIOJHEHHOrO (U3MYECKOTO OIIbITa

(3KRCIepuUMeHTa, UCCIeOBaHMs, IIPOEKTA).
CoBMecCTHas JesiITeJIbHOCTDb (COTPYAHUYECTBO):

—IIOHMMAaTh U MCIIOJIb30BaTh IPEMMYIIECTBA KOMaHIHOW M MHAVBUOYaAJIbHON
paboThI MPU pelIeHnM KOHKPETHOM (u3ndeCcKoM IIpPoOJIeMBbI;

— IPUHMMATDh 1I€JIM COBMECTHOM IesTeJIbHOCTY, OPraHM30BbIBAaTh AEVCTBUS IO €€
IOCTVDKEHUMIO: paclpenessiTb pojivM, OOCYKHATh IPOIECChl U  Pe3yJIbTaTbl
COBMECTHOM paboThl; 06001IaTh MHEHUST HECKOJIbKUX JIFOIEN;

— BBIINIOJIHATH CBOIO YacTb paboOThl, HOCTUrasi KaueCTBEHHOI'O pes3y/ibTaTa IIo
CBOEMY HalpaB/JIEeHUIO U KOOPAMHUPYS CBOU NEMCTBUS C OAPYTUMMU YJIeHaMU
KOMAaH/Ibl,;
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— OlleHMBATh KaueCTBO CBOEro BKJaJa B OOIMIM TIPOAYKT II0 KPUTEPUSIM,
CaMOCTOSITeTbHO C(OPMY/IMPOBAHHBIM YUYaCTHUKAMM B3aMMOOEMCTBMSI.

yHI/IBepcaJIBHI)IG PETYIIATUBHLBIC I[GﬁCTBPI?I
CaMoopraHnmus3anms:

— BDbBISIBJISTDH HpO6)’IeMbI B JKU3HEHHbIX U y‘le6HbIX CUTyanuusiax, Tpe6y1-OI_LU/IX AJIs1
penieHust GU3NUYECKMX 3HAHNIA;

— OPUEHTUPOBATbCA B Pa3JIMYHbIX Imoagxoagax IIPpUHATHUA pemeHI/{ﬁ
(MHOUBUAYyaAJIbHOE, TIPUHSTME pellleHusT B TpyIlle, MIPUHSITHE pelleHUn
TpYIIIION);

— CaMOCTOATEJIbHO COCTAaBJ/IATH aJITOPUTM PpelIeHMI (l)MBquCKOﬁ 3aga9Ymn UJIin
IUIaHa WCCJIeNOBaHMSI C YUYETOM MMEIOIIMXCSI pPecypcoB U COOCTBEHHBIX

BO3MOXXHOCTENM, apryMEHTUPOBATh MpeaJjiaraeMble BapMaHThl PeIIeHNI;
— 0eJIaTb BbI60p "nu 6paTb OTBETCTBEHHOCTD 3a pellIeHle.
CaMoOKOHTpOJIb (pediekcusi):

— IaBaTh aJeKBAaTHYIO OIIeHKY CUTyallMM U Mpeajararb IJIaH €€ M3MeHeHMs;

— OOBSICHATb MPUUMHBI TOCTVKEHMS (HEIOCTVKEHMS) Pe3yIbTaTOB NesITeJIbHOCTH,
laBaThb OIIEHKY ITPMOOPETEHHOMY OTIBITY;

—BHOCUTb KOPPEKTMBBI B IeSITEJbHOCTh (B TOM UMCI€ B XOH BBITIOJHEHUS
dbusnyeckoro mMccjaeqoOBaHMSI WJIM MPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEIbCTB,

M3MEHUBIINXCA CMTY&HMIZ, YCTaHOBJIEHHbIX O]_LU/I6OK, BO3HUMKIIINX TDYﬂHOCTeIZ;
— OI€éHMBAaTb COOTBETCTBME pe3yJjbTaTa LieJIiNn U YCJIOBUSIM.
OMOUMOHAIBHbBIN MHTEJ/IJIEKT:

— CTaBUTb Ccebs1 HA MeCTO APYyTOoro 4yejioBeKa B XOoae CIIopa MM OUCKYCCUNM Ha

HaY4YHYIO TeMY, IOHMMAaTb MOTVBbI, HAMEPEHIMA U JIOTUKY OPYTOro.
IIpuasTue cedéss U APYyrmux:

— IIpMU3HABaTh CBOE ITPaBO Ha OIIMOKY MpM pemnieHunu GuandeckKux 3amad Mjian B

YTBEpP>KOEeHMAX Ha HayUHbI€ TEMbI 1M TaKOe >Ke IIPpaBO APYTOoro.
NPEAMETHBIE PE3YJIBTATHI

7 Kmacc

[IpenmeTHble  pe3ynbTaThl Ha  6a30BOM  ypOBHE  HO/DKHBI — OTpaskaTh
c(hOPMMPOBAHHOCTD Y OOYUAIOIINXCS YMEHMIA:

— MICITIOJIb30BaTh IOHSITUS: (PU3MUECKME U XMMMUUYECKMEe SIBJIEHMS; HaO/IIomeHune,
9KCIIEPUMEHT, MOMEeJIb, TUIIOTEe3a; €OMHUIIbI (U3NUYEeCKUX BEJIUUYMH; aToM,
MOJIEKYJIa, arperaTrHble COCTOSIHMSI BellecTBa (TBEpIoe, KMUAKoe, ra3000pasHoe);
MeXaHMYecKoe IBVKeHMe (paBHOMEpPHOEe, HepaBHOMEpHOeE, ITPSIMOJIMHEMHOE),
TpaeKTOpusl, paBHOMIEMCTBYIOIIAsI CuJI, fedopmainus (yIpyrasi, rjiacTuyeckas),
HEBECOMOCTb, COOOMIAIOIIMECST COCYbI;

—pasnuyarb sBaeHus1 (Auddysus; TengoBoe BUKEHME YacCTHUl] BellecTBa;
paBHOMEpHOE IBVKEeHME; HepaBHOMEPHOEe IBUKEHMe; MHePIMs; B3aMMOIeCTBYE
TeJ; paBHOBECHE TBEPOBIX TeJl C 3aKpPeIUIEHHOM OCbhIO BpallleHUs; Mepemaya
IlaBJeHUsT TBEPABIMU TeJlaMU, XXUAKOCTSIMM U ra3zamiu; aTMocdepHoe 1aBjieHIE;
IUIaBaHMe TeJjI; IIpeBpalleHMs MEeXaHMYEeCKOM SHEpPruy) II0 OIMCAHUIO UX
XapaKTEepHbIX CBOMCTB M Ha OCHOBE OIIbITOB, AE€MOHCTPHMPYIOILIMX TaHHOE
(usmyeckoe siBJIeHNE;



TEMATUYECKOE IVTAHVPOBAHUE

— pacrno3HaBaTh ITPOSIBJIEHNE M3yUeHHbIX (pU3NUECKUX SIBJIEHMI B OKPY>KaloIlem
Mupe, B TOM uucijie ¢pusnuyecKkue SIBJeHMUSI B IIpUpoe: ITpuMepbl OBUKEHUS C
Pas3IMYHBIMM CKOPOCTSIMM B JKMBOM U HEXXMBOU TIPUPOJIE; NEMCTBME CUITbI TPEHUS
B IIpUPOJie U TeXHUKe; BAMSHME aTMOCGhEpPHOTO AaBJeHMsT Ha SKMBOM OPraHmU3M;
IIaBaHMe pbIO; pbluaru B Tejie UejioBeKa; IIpy 3TOM MepeBOAUTH IIPaKTUUECKYIO
3aJa4y B yU4eOHY10, BbIAEJISITh CYIlleCTBEHHbIe CBOMCTBA/IpU3HAKM QU3MIECKIUX
SIBJICHU;

—OMNMChIBaTh M3y4YeHHble CBOWCTBA Tel U (Qusndyeckue SBIEHUSI, UCIIOIb3YS
busmueckne BennumHbl (Macca, 0ObEM, IJIOTHOCTh BelleCcTBa, BpeMs, ITYTh,
CKOPOCTb, CPeOHSISI CKOPOCTb, CUJIa YIIPYTrOCTU, CUJIA TS>)KECTU, BeC TeJsia, cujia
TpeHus, naBjeHue (TBEPOOIrO Tejia, >XMUAKOCTU, rasa), BbITAJIKMBAIOIIAsl CUa,
MexaHMuYecKasi paboTa, MOLITHOCTb, IJIEYO CUJIbI, MOMEHT CUJIbl, KO3 PULIMEHT
TTI0JIE3HOTO JOEeMCTBUSI MEeXaHM3MOB, KMHETMYeCKasl M TIOTeHIMaIbHast SHeprusl);
IIpY OIMCAHUM IPAaBMJIbHO TPaAKTOBATh (MPU3MUECKUI CMBIC/I MCIIOJIb3yeMbIX
BEJIMUMH, MX OOO3HaueHMUs U eOUHULIbI (PU3MUYEeCKUX BeJMUYMH, HAXOOUTH
dopmynbl, cBs3bIBalOllMe MOaHHYIO GOU3MYECKYIO BEJIUMUMHY C OpYyTUMU
BeJIMUMHAMM, CTPOUTH TpadUKM U3YyUYEeHHbIX 3aBUCUMOCTEN (QU3MIECKUX
BEJINUMH;

— XapaKTepu3oBaTh CBOMCTBA TeJl, h13nuecKe SIBJIeHMS U IMPOLeCChl, MCIOJIb3YS
IIpaBMJIa CJIOKEHUST CuJl (BIOJIb OIHOM IIPSIMOI),

3akoH I'yka, 3akoH Ilackass, 3akoH Apxumena, IpaBUJIO pPaBHOBECUS] pbluara
(6710Ka), «30/JI0TO€ IPaBWJIO» MEXaHMKM, 3aKOH COXpaHeHUSI MeXaHU4YeCKOu
SHEepPruu; Mpu 3TOM OaBaTbhb CJIOBECHYIO GOPMYIMPOBKY 3aKOHA M 3alMChIBaTh €ro
MaTeMaTU4YeCKOe BhIPasKeHUE;

— OOBSICHSTD (pu3MUecKue sIBJIEHUSI, IIPOLIeCChl ¥ CBOMCTBA TeJI, B TOM YMCJIe U B
KOHTEKCTEe CUTyaluil MPAKTUKO - OPMEHTUPOBAHHOIO XapaKTepa: BbISIBISTH
IIPUYMHHO - CJIEICTBEHHbIE CBSI3M, CTPOUTH OOBbsSICHEHME U3 1 — 2 Jormyeckmux
IIaroB C OMOpoM Ha 1—2 wu3ydeHHBbIX CBOMCTBA (U3MUECKUX SIBJIEHUMN,
(busnyeckux 3aKoOHa UJIM 3aKOHOMEPHOCTU;

— pellaTth pacuéTHble 3a71auM B 1 — 2 mencTBUsI, UCIIOJIb3YysI 3aKOHbI M (DOPMYIJIbI,
cBsI3bIBaOIMe (U3MUYECKMe BeJUUYMHBI: HA OCHOBE aHa/iM3a YCJIOBMS 3adauu
3alMChIBaTh KpaTKoOe YCJIOBUE, IIOACTaBJISITh (U3MUECKMe BeJMUYMHBI B
(opmyJIbI ¥ TPOBOAUTD
pacu€Thbl, HAXOAUTH CIIPAaBOYHbIE JaHHbIe, HEOOXOAMMbIE JIJIST pelleHus 3a1ad,
OILIEHMBaTh PeaJIMCTUYHOCTD MMOJTYYeHHOM (PU3UUECKON BEeJINUYMHbI;

— pacrio3HaBaTh MMPOOJIeMbl, KOTOPbI€ MOKHO PEIIUTb IMPU ITOMOILM (PU3MUECKUX
METOJIOB; B OIMCAHUM MCCJeNOBaHMUSI BbIAEJSIThH MPOBepsieMoe MpearoyiosKeHue
(runotesy), pa3anyaTrb U
MHTEPITPETUPOBATH IIOJTyUEHHbIN Pe3yJIbTaT, HaXOAUTh OLIMOKM B XOIEe ONbITa,
JlejiaThb BbIBOJIbI IO €0 pe3ysibTaTaM;

— IIPOBOANUTh OMbBITHI MO HAOMIONEHMIO (U3NUECKUX SIBJIEHMI WU (DU3NUECKUX
CBOMCTB Teq: (GOpMYJIMpPOBATh IpoBepsieMble IIpeAIloJoKeHMs, Cobuparb
YCTaHOBKY U3 MPEIJIOKEHHOTO
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006OpymoBaHMsI, 3alMChIBATh XO/, OIbITa ¥ (POPMYJIMPOBATh BbIBOIbI;

— BBITIOJIHSITh MPSIMbIe M3MEpeHMsI PacCTOSIHUSI, BpeMeHM, MacChl Tejia, 0ObEMA,

CWJIBI U TeMIlepaTyphl C UCITOJIb30BaHMEM

aHaAJIOTOBBIX M IMAPOBBIX MPUMOOPOB; 3alMChIBaTh ITOKa3aHUsS MPUOOPOB C
YYETOM 3aJJaHHOM abCOJIIOTHOM TTOTPETHOCTY U3MEPEHNI;

— IIPOBOANUTD UCCI€IOBAaHME 3aBUCUMOCTY OTHOM (PU3MUECKOMI

BEJIMUMHBI OT APYTOM C MCIOJIb30BaHMEM IIPSIMbIX M3MepeHUN (3aBUCUMOCTH
ITyTM PaBHOMEPHO IBMKYILIETOCSI Tejla OT BpeMeHM [IBUKEeHMS TeJsia; CUJIbI
TPEHMsI CKOJIbKEHMSI OT Beca Tejia, KaueCcTBa OOpabOTKM MOBEPXHOCTEN Tel U
HEe3aBMCUMOCTU CUJIbI TPEeHMSI OT IUIOLIAAM COIIPUKOCHOBEHMSI TeJI; CUJIbI
YIIPYTOCTU OT YOJIMHEHUSI IIPY>KMHBI; BBITAJKMBAIOIIEM CWJIBI OT OOBbEMa
IIOTPY>KEHHOM 4YacTU Tejla M OT IJIOTHOCTU SKUAKOCTHM, €€ He3aBUCUMMOCTU OT
IUDIOTHOCTM TeJjla, OT TIJIyOMHBI, Ha KOTOPYIO IIOTPY’KEHO TeJIO; YCJIOBUM
IUIaBaHMUSI TeJI, YCJIOBMI paBHOBECUs] pbluara ¥ OJIOKOB); y4yaCTBOBaTh B
IUIAaHMPOBAHMM YYEeOHOro MCCJIeOBaHMSI, COOMPATh YCTAHOBKY M BBIIIOJIHSITH
U3MepeHusl, cjaenys IIpeaJjIO’KeHHOMY IUIaHy, (QUKCHMPOBAThb pPe3yJIbTaThl
IIOJTYYEHHOM 3aBUCUMOCTU (U3NMUECKMX BeJIUUYMH B BUOE MNPedIOsKeHHbIX
Tabuil U rpadMKOB, AejiaTh BbIBOII IO pe3y/IbTaTaM MCCIed0BaHMSs;

— IIPOBOINUTh KOCBEHHbIE M3MepeHMs] pU3NUeCKUX BeJIMUNH

(IJIOTHOCTh BEILIeCTBA JKUAKOCTU U TBEPIOrO Teja; CUIa TPEHMS CKOJIbYXKEHMS,;
IaBJIeHMe BO3[yXa; BbITAJKMBAIOIIASI CUJIA, OEJCTBYIOIIAS Ha MOTrPYy>KEHHOE B
SKUAKOCTDb TeJI0; KO3(M@AUIIMEHT MOJIE3HOI'O IeMCTBUSI IIPOCThIX MEXaHM3MOB),
cienys MpeaosKeHHOM MHCTPYKLMM: IIPU BBIIIOJIHEHUM U3MepPeHUiI cobupaTh
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUMC/ISITh 3HaUE€HME MICKOMOW BEJIMUMHbBI;

— cobsrogaTh MpaBujia TeXHUKM Oe30IMacHOCTU Ipu pabore C J1abopaTOPHbIM
000opyIOBaHMEM;

— YKasbIBaThb IIPUHIIMIIBI JEMCTBYUSI IPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TepMOMETpP, IMHAMOMETP, COOOIIAIONINECS cocynbl, 6apoMeTp, pbIyar,
IO BV>KHBINM ¥ HEIMOABV>KHBIN OJI0OK, HAKJIOHHAS IJIOCKOCTb;

— XapaKTepu30BaTh IIPUHIIUIIBI JEVCTBUS M3YYEHHbBIX ITPUMOOPOBU TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha uX omnucaHus (B TOM ymMcie: TOAIINITHUKMY,
YCTPOMCTBO BOAOITPOBOMAA, TUAPABIAMYECKUI MpPecc, MaHOMETP, BbICOTOMED,
TIOPIITHEBOM HACOC, apeoMeTp), UCIOIb3ysI 3HAHUSI O CBOMCTBaX (QU3MIECKUX
SIBJIEHUI ¥ HeoOxXoayMble pu3nuecKye 3aKOHbI ¥ 3aKOHOMEPHOCTH;

— IPUBOAUTH ITPUMeEPbI / HAXOAUTh MHAOPMALMIO O MPUMeEpPaX MPAKTUUIECKOTO
JCIIOJIb30BaHMSI (PU3NUECKMX 3HAHUM B IIOBCEIHEeBHOM >KM3HU IJI
obecnieueHMs1 6e30MaCHOCTM TIpU OOpalleHuM C IpubopamMm M TEXHUUECKUMM
YCTPOMCTBAMM, COXPAaHEHMSI 3[OPOBbSI M COOJIOOEHUSI HOPM 3KOJIOTMYECKOTO
IIOBEIEHMSI B OKPY>KaIOLIEN Cpeie;

— OCYIIECTBJISITh OTOOP MCTOYHUKOB MHGpOpMalu B ceT VIHTepHEeT B COOTBETCTBUNU
C 3aJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U ITyTEM
CpaBHEHMUSI Pa3/IMUYHBIX VCTOYHMKOB BBIIE/ISITH MH(GOPMALNIO, KOTOPAsT SIBJISIETCS
IIPOTUBOPEUMBON MJIM MOXKET ObITh HEJIOCTOBEPHOM;
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— MCITOJIb30BaTh IIPU BBITIOJITHEHUM YUE€OHBIX 3aJaHMM HAyYHO — ITOMYJISIPHYIO
JuTepaTrypy Gusmyeckoro copepskaHusi, CIpaBOUYHbIe MaTepuasbl, PeCypChI
cetu  VHTepHeT; BJaJeTb  IIpMEéMamMM  KOHCIEKTMPOBaHMS  TEKCTa,
npeo6pa3oBaHust MHGOPMAIIUYM U3 OSHOM 3HAKOBOM CUCTEMbBI B APYTYIO;

— co3maBaTb COOCTBEHHbIE KpaTKe MMCbMEeHHbIE U YCTHbIe  COOOIIeHMST Ha OCHOBE
2—3 wuCTOYHMKOB MHPoOpManum (@u3nMdeckoro coaep>kaHus, B TOM YUCJTIe
ITyOJIMYHO AejiaTh KpaTKMe COOOILeHMST O pe3y/ibTaTaX MPOeKTOB MU YU4eOHbIX
MCC/IeOOBAaHMM; MPU STOM I'PaMOTHO WCIOJIb30BaTh WM3YUYEHHBIN ITOHSITUMHbBIN
armapaT Kypca GU3MKHM, COITPOBOXKAATh BbICTYIIJIEHME TIpe3eHTallel;

—IIpU BBIMIOJIHEHUM YUYeOHBbIX MPOEKTOB U MCCIeOBAaHMUI pacIpeneasThb
06sI3aHHOCTHU B I'PYIINEe B COOTBETCTBUM C MOCTABJI€HHbIMU 3aJauyaMM, CJIeIUThb
3a BBITNIOJIHEHMEM IJIaHa JeVCTBUM, aleKBaTO OlleHMBaTh COOCTBEHHbIN BKJIa[, B
IesITeJIbHOCTD I'PYIIIThI;

BBICTpaMBaTb KOMMYHMKATHMBHOE  B3aMMOMENCTBME, YUMTHIBAsI MHEHMEe
OKPY>KaIoIINX.

8 Kkiacc

[IpenmeTHble  pe3ysbTaThl Ha  6a30BOM  YpPOBHE  JO/DKHBI — OTpPaykKaTb
chOpMMPOBAHHOCTD Y OOYUAIOIINXCSI YMEHMIL:

— UCIIOJIb30BaTh MOHSITUSI: Macca M pa3Mepbl MOJIEKYJ, TeIlJIOBOe [OBM KeHMe
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHMS BellleCTBa, KPpUCTa/LUIMYeCcKue u
amopdHbIe Tejia, HACBIIIEHHbI M  HEHACBIIIIEHHBIN Map, BJIasKHOCTb BO34yXa;
TeMIrepaTrypa, BHYTPEHHSISI SHeprus, TeIJIOBOM IBUTraTesib; 3JIeMEHTapHbIN
9JIEKTPUUECKUI 3apsifi, 3JeKTpUUYecKoe IIoje, MPOBOMAHUKM U OUIJIEKTPUKMH,
TIOCTOSTHHBINM 3JIEKTPUUYECKHUI TOK, MarHMTHOE T0JI€E;

— pasanyaTth sIBJIeHUs1 (TemjioBOoe pacllpeHne/coxaTue, TerJionepenaya,
TEIJIOBOE paBHOBeCHEe, CMauyMBaHMe, KanuUISIpHbIe SBJIEHUS, WCIIapeHue,
KOHAEeHcallus, IUlaBJleHue, Kpucrtaummsanus (OTBepaeBaHMe), KUIIEHME,
Terionepenava (TEIUIONMPOBOAHOCTb, KOHBEKIIMS, U3JTyUEeHME); 3JIeKTPU3alms
TeJI, B3aMMOIENCTBME 3apsiioB, HEMCTBUS 3DJIEKTPUUECKOTO TOKAa, KOPOTKOE
3aMbIKaHMe, B3aMMOAENCTBME MarHuUTOB, IEeMCTBME MAarHUTHOTO TMIOJISI Ha
IIPOBOIHMK C TOKOM, O3JIEKTPOMarHMTHAsT WMHAYKIOUSI) II0 OMNMMCAHUIO UX
XapaKTepPHbIX CBOMCTB M Ha OCHOBE OIbITOB,

IEeMOHCTPUPYIOIIMX JaHHOe Qu3MyecKoe SIBJIeHNE;

— pacro3HaBaTh ITPOSIBJIEHNE U3YUEHHbIX (U3NUECKUX SIBJIEHMI B OKPY>KaIOIeM
Mupe, B TOM uucie Gu3NMUecKre SBJIEHUSI B MOpUpoAe: IIOBEPXHOCTHOE
HaTsDKeHMe UM KanuUISIpHbIe SIBJIEHMSI B NpPUPOAE, KPUCTA/UIbI B TIPUPOJIE,
nsnyuenre CoJIHIIA,
3aMep3aHre BOJIOEMOB, MOpPCKMe Opu3bl, 0Opa3zoBaHMe POChI, TyMaHa, MHes,
CHera; JsJIeKTpUUYeCKre sBJeHus1 B arMocdepe, 3JIEKTPUUYECTBO >KUBBIX
OpPraHM3MOB; MarHUTHOE IoJjie 3eMJin, Ipeid MOoII0COB, POJIb MAaTHUTHOT'O MOJIST
IIJISI SKM3HU Ha 3eMJie, TOJIIPHOE CUSTHME; TP 9TOM IIepeBOAUTD ITPAKTUUECKYIO
3aJ1a4y B YUeOHYIO, BBIAEJISITh CYIIIeCTBEHHbIE CBOMCTBA/IIPU3HAKM (PU3MUeCKUX
SIBJICHUIA;
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—OINMChIBaTb M3y4YeHHbIe CBOMCTBA Tejl U (GuU3MIecKue SBIeHUS, CIIOIb3Ys
(pusnyeckmne BeNMUMHBI (TemIlepaTypa, BHYTPEHHSISI 3HepPrusi, KOJMUYeCTBO
TeIUIOThI, yAeJibHas TEIJIOEMKOCTb  BelleCTBa, yaeJbHas TerioTa IJIaBJIeHMs,
yaesibHas TeIyioTa MapooOpas3oBaHMs, yaesbHas TeIIoTa CropaHusl TOIIMBA,
KO3dDPuiMeHT Mmose3HOro OeuCTBUS TeNJoBOM MalllMHbl, OTHOCUTEJbHAas
BJIQJKHOCTD BO3IyXa, JIEKTPUUYECKUI 3apsifi, Cujia TOKa,

3JIEKTPUUECKOe HaTIpsiKeHue, COTIPOTUBJIEHNE TIPOBOIHMKA, yaeabHOe

COITPOTHUBJIEHNME BeIlleCTBa, paboTa M MOIIHOCTb 3JIEKTPUUECKOrO TOKAa); IIpu

OMMCAHUM TIPAaBMJIbHO TPAKTOBATh (U3MUECKII1 CMbIC/I UCITOJIb3yeMbIX BeJIMUYNH,

oOO3HAUEeHMSI UM eOVHMIIbI (U3MUECKMX BeJUUMH, HaXOoAuUTb (OpMYIIbI,

CBSI3bIBaIOIIME NAaHHYIO (pM3MUEeCKYIO BeJIMUMHY C IPYTUMM BeJIMUMHAMMU, CTPOUTD

rpad@uKy M3y4eHHbIX 3aBUCUMOCTEeN GuU3nueCcKuxX BeJIUUMH;

— XapaKTepus3oBaTb CBOMCTBA TeJj, QU3NUeCKue SIBJIeHUS U ITPOIIEeCCHI,
JCIIO/Ib3YSI OCHOBHBIE€ TIOJIOSKEHMSI MOJIEKYJISIDHO - KUHETUUYECKOM Teopuu
CTPOEHMSI BEIlLeCTBa, IIPUHITUII CYTIEPIIO3UILIMHA TT0JIel (Ha KaueCTBEHHOM YPOBHE),
3aKOH COXpaHeHMs 3apsima, 3akoH Oma i yJyacTKa Iernu, 3akKoH [I>Koysist—
JleH1ia, 3aKOH COXpaHEHMsI SHEePTMM; IIPY 3TOM J1aBaTh CJIOBECHYIO QOPMYIUPOBKY
3aKOHA ¥ 3allMChIBaTh €ro MaTeMaTuuecKoe BbIpaskeHHe;

— 0OBSICHSITh (DM3MUeCKMe ITPOLIeCChl M CBOMCTBA TeJl, B TOM YlMCJI€ U B KOHTEKCTe
CUTyalMi1 TIPAKTUKO - OPUMEHTMPOBAHHOTO XapaKTepa: BBISIBJSTb INMPUUYMHHO -
cJIe[iICTBEHHbIE CBSI3M, CTPOUTD
oObsicHeHMe M3 1—2 JIorMYecKuUxX IIaroB C OIMOpoM Ha 1—2 u3ydYeHHBIX
CBOMCTBa QU3NUYECKUX SIBJIeHUI, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

— pellaTh pacuE€THbIE 33/IauM B 2 — 3 IeNCTBUSI, UCIIOJIb3YysI 3aKOHbI M1 (DOPMYIJIbI,
cBsI3bIBaOIMe (U3MUYEeCKMe BeJIMUMHbI: HA OCHOBE aHa/iM3a YCJIOBMS 3aJauu
3aIMChbIBaTh KpaTKOeE YCJIOBME,  BbISBJISITh HEAOCTATOK JaHHBIX JIJISI pelleHN s
3aJa4yM, BbIOMpATh 3aKOHbI M (OPMYJIbI, HEOOXOmMMbIe [Jis €€ pelieHus,
IIPOBOIUTh PACUETbl M CpPaBHMUBATL IIOJyUYEeHHOEe 3HaueHMe (U3MIeCcKOn
BEJIMUMHBI C MU3BECTHBIMM JaHHBIMMU;

— pacrio3HaBaTh MPOO6JIEMbI, KOTOPbIE€ MOKHO PEILIUTH MPY MOMOILIM pu3nueCKUX
METOOOB; MCIIOJIb3Yysl ONMCaHMe WMCCIedOBaHMS, BBIZIEJISITh ITPOBEpPSIEMOE
TIpeaIoJIosKeHe, OLIEHMBATD IPaBM/IbHOCTD IMOPSIIKA ITPOBEeAEHMSI MCCIIeIOBaHMSI,
JiesiaTh BbIBOJIbI;

— IIPOBOAMTD OIIBITHI IO HAOMIOOEHMIO PU3MUECKUX SIBJCHUN MU PU3MIeCKUX
CBOMCTB Tes (KanWUISIpHbIE SIBJIEHMSI, 3aBMCUMOCTD JaBJIeHMST BO3/IyXa OT €ro
o0bEMa, TeMIlepaTypbl; CKOPOCTM MpolleCcCa OCTbIBaHMS/HarpeBaHMUs Mpu
U3JTy4YeHUM OT I1[BeTa WM3JIyvalolllei/mor/oliaiollel MOBepXHOCTH; CKOPOCTh
MUCTIapeHUsT BOAbI OT TeMIlepaTypbl >KMUAKOCTU U IUIOIIAM €€ TTOBEePXHOCTH;
9JIeKTpu3alusi TeJl UM B3aMMOOEMCTBUE  IJEeKTPUUECKUX  3apsiioB;
B3aMMMOJENCTBME MOCTOSIHHBIX MAarHUTOB, BU3yaJM3alys MarHUTHBIX IOJIeNn
ITOCTOSTHHBIX MAarHMTOB; EeMCTBUSI MarHUTHOTO IIOJISI Ha ITPOBOJHMK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHmuTa, CBOMCTBA 3JIEKTPOABUTATEJISI TTOCTOSIHHOTO TOKA):
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dopmynupoBaTh IIpoBepsieMble IMMPEANONOKEeHUsI, COOMpaThb YCTAHOBKY U3
MpeajIosKeHHOTO 0OOpyoOBaHMS; ONMCHIBATh XOJ, OIbITa U (GOPMYJIMPOBATH
BBIBOJIbI;

— BBITNIOJIHATh TIpSIMble M3MepeHMs] TeMIlepaTypbl, OTHOCUTEJIbHON BJIASKHOCTU
BO3/1yXa, CMJIbI TOKA, HAIIPSI>KEHMST C MCITOJIb30BaHMEM aHaJIOTOBBIX IPMOOPOB U
IaTYMKOB (pM3MUeCKUX BEJIMUMH; CPABHMBATh PE3YJIbTaThl M3MEPEHMI C YUETOM
3aJaHHOM abCOJIOTHOM IO PELIHOCTM;

— IIPOBOJNTH MCCJIeIOBaHNe 3aBUCUMOCTH OIHOM (GU3MUECKOM BEJIMUMHbBI OT APYTOi
C WCHOJb30BaHMEM TMpPSIMbIX M3MepeHu (3aBUCUMOCTb  COIIPOTUBJIEHMUS
IIPOBOAHMKA OT €ro [JIMHbBI, IUIOLIAAM TIONEPEYHOr0 CeUYeHMSI U YIeJIbHOIrO
COMPOTUBJIEHMS] BeIleCTBa IIPOBOIHMKA; CMUJIbI TOKA, UAYILErO uepe3 IMPOBOIHUK,
OT HampspkeHMsT Ha IIPOBOOHMKE; MCC/IedOBaHME II0CJIeNOBAaTEeJIbHOIO U
MapauieJIbHOTO  COeNMHEHMI IMPOBOMHMKOB): IUIAHMPOBATh MCC/IeOOBaHME,
coOuparTh YCTAaHOBKY M BBIIIOJIHSTH M3MEpeHMUsl, Cenys IpeajosKeHHOMY ILIaHYy,
dbuKkcupoBaTh pe3y/bTaThl MOJTYUEHHOM 3aBUCUMMOCTY B BuAe Tabauil 1 rpadyKoB,
IeslaTh BBIBOMBI IO pe3y/IbTaTaM MCCIeIOBaHMS;

—IIPOBOIUTh  KOCBEHHbIe  M3MepeHUs] (Uu3MUecKMx BeauuuH  (yoesibHas
TEIJIOEMKOCTh BeIlleCTBa, COIPOTUBJIEHME ITPOBOIHMKA, paboTa M MOIIHOCTD
9JIEKTPUUYECKOT'O TOKA): IUIaHMPOBATh U3MepeHus, coobuparb
SKCIIEPMMEHTAJIbHYIO YCTAHOBKY, CJemys MOpeajosKeHHOM WHCTPYKUUU, U
BBIUMCJISITh 3HAUEHME BEeJIMUYMHBI;

—co0Osogarh TpaBuja TEXHUMKM Oe30MacHOCTM Mpu paboTe C J1abopaTOPHBIM
obopyIoBaHMEM;

— XapaKTepu30BaTh IIPUHLMIIbI JEVICTBUS M3YYEHHbBIX IIPUOOPOBU TEXHUUECKUX
YCTPOJMCTB C OIIOPOM Ha MX OomnMcaHusl (B TOM YMCJEe: CUCTeMa OTOILJIEHUS
IOMOB, TUTpPOMETp, IIapoBasi TypOMHa, amMmepMeTp, BOJIBTMETDP, CUETUYMUK
9JIEKTPUUECKOM SHEPTUM, 3JIEKTPOOCBETUTE/IbHbIE MPMUOOPHI, HarpeBaTesbHbIE
3JIEKTPOIIPUOOPHI (TIpuMepsbI), 9JIEKTpUUYECKIMEe IIpeJOXpPaHUTEIIN;
3JIEKTPOMArHMUT, 3JIeKTPOABUTATEJIb TTOCTOSTHHOTO TOKA), MCIOJb3Yysl 3HAHUS O
CBOMCTBax busmyeckux  gBJIeHUN U HeoOXoOMbIe busmueckue
3aKOHOMEPHOCTM;

— pacIIo3HaBaTh IPOCThIE TEXHUYECKIME YCTPOMCTBA U M3MepPUTEIbHbIE IIPUOOPHI O
cXeMaM M CXeMaTMYHBbIM pPUCYHKaM (KUMAKOCTHBIM TepMOMeETp, TepMOC,
IICUXPOMETpP, TUTPOMETP, IOBUTaTe/S b BHYTPEHHEro CropaHus, 3JIEKTPOCKOII,
pPeoCTar); COCTaBJISITh CXEMbI JIEKTPUUYECKUX IIeNel C IOCIeq0BaTe/IbHbIM U
rapaiieJibHbIM COeAMHEHMEeM 3JIeMEHTOB, pa3judasl YCJIOBHble OO0O3HaYeHUs
9JIEMEHTOB 3JIEKTPUUECKUX 1IeMei;

—IIPUBOAUTDL TMpPUMEpPb/HAXOAUTb WHAOPMAIIMIO O TMpUMepax MPaKTUUEeCKOTO
JMICIIOJIb30BaHMSI (PU3MUYECKMX 3HAHMM B ITOBCEOHEBHOM >KM3HU IJII OOecIieueHMsI
6e30MacHOCTH MPU OOpaIleHMN C IpUbopamMm M TEXHUUYECKMMM YCTPOMCTBAMMU,
COXpaHEeHMsI 3I0pPOBbSI M COOJIIOAEHMUSI HOPM SKOJIOTMUYECKOTO IIOBEIEHMS B
OKpY>KaloIllel cpejie;
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— OCYILIEeCTBJISITh TTOMUCK MHPOpMaLmu pusmyeckoro cogep>kanusi B cetu MHTepHer,
Ha OCHOBE MMEIOIINXCSI 3HAHUM U ITyTEM CpaBHEHMSI OTOTHUTEIbHBIX MCTOUHUKOB
BBIE/ISTh MHDOpPMALIMIO, KOTOpasl SIBJSIETCS MPOTUBOPEUMBOM WM MOXKET ObITh
HeJIOCTOBEPHOI;

— MCIIOJIb30BaTh MPU BBITIOJIHEHMM YUYE€OHBIX 3aZlaHUi HayyHO - IOMYJISIPHYIO
IuTeparypy Gusmueckoro copepskaHusi, CIpaBOUYHbIe MaTepuasjbl, pPeCypChl
cetu HVHTepHeT; BIageTb IIpUMEéMaMM  KOHCIEKTMPOBAHMUSI  TEKCTa,
1mpeo6pa3zoBaHys MHGOPMALIMM M3 OOHOM 3HAKOBOM CHMCTEMbI B IPYTVIO;

—co3maBaThb COOCTBEHHbIE MMCbMEHHbIE M KpaTKMe YCTHbIe COOOIeHMs, 00001as
MH@OpMaLMIO 13 HECKOJIbKMX MCTOUHMKOB (DPM3MUECKOTO COep>KaHus, B TOM 4YucCie
NyOJIMYHO TPEeNCTaBJSITh pe3yabTaThl MMPOEKTHOM WM  UCCAeNoBaTe/bCKOu
IesITeJIbHOCTU; TP 3TOM TPaMOTHO MCIIOJIb30BaTh M3YyUYE€HHbBIM ITOHSTUMHbBIN
armapart Kypca ¢Gu3MKM, CONTPOBOKIATh BLICTYIIJIEHNE ITpe3eHTallelN;

— IIPY BBITTIOJTHEHUM YUEOHBIX TPOEKTOB U MCCAeqOBaHMM (h13MUe CKUX ITPOIEeCCOB
pacripefeisiTb OOSI3aHHOCTM B TpPYIIIe B COOTBETCTBUU C MOCTaBJI€HHBIMU
3aJjayaMm, CJIEOAUTDH 3a BBIIIOJIHEHMEM IlJIaHa OEVCTBUM M KOPPEKTUPOBAThH €ro,
aJeKBaTHO OlleHMBaTb COOCTBEHHbIM BKJIa[ B [OeSITeJIbHOCTb T'PYIIIIbI;
BBICTpauBaTb KOMMYHUKAaTMBHOE B3aMMOAENCTBME, TMPOSIBIISII TOTOBHOCTD
paspeiiaTb KOH(MIMKTHI.

9 Kiaace

[IpenMeTHble  pe3ynbTaThl Ha  06a30BOM  ypOBHE  HO/DKHBI — OTpaskaTh
chOopMIUPOBAaHHOCTb Y OOYYaIOIIMXCSI YMEHUI:

— MCITOJIb30BaTh MOHSITUSI: CUCTEMA OTCUETA, MaTepuasibHasT TOYKa, TPAEKTOPMSI,
OTHOCHUTEJIbHOCTb MEeXaHMYeCKOro [BUKeHMs], nOedopmanus (ymapyras,
IIacTUYecKkast), TpeHue, LHeHTPOCTPEMUTETbHOE YCKOpPEeHNe, HEBECOMOCTb U
reperpys3ku; HeHTp
TSDKeCTU; abOCOJIIOTHO TBEPHOE TeJio, LEeHTP TSDKeCTUM TBEPOOro TeJia,
paBHOBecCHe; MexaHMUYeckKue KojedbaHMsI M BOJIHBI, 3BYK, WMHGPa3ByK U
YJIbTPAa3BYK; 3JIEKTPOMAarHUTHbIE BOJIHBI, IIIKajia 3J€KTPO MAarHMUTHBIX BOJIH,
CBeT, OJIM30PYKOCTDb M TAJIbHO30PKOCTh, CIIEKTPbI MCITYCKAHMS U TIOIJIOIIEHMS;
anbda, 6beTa, ¥ raMma M3JTyUYeHUsI, U30TOIIbI, siIepHast SHEPreTUKa;

—pas3auyarh sSBJeHUs1 (paBHOMEpPHOE U HepaBHOMEpPHOE IIPSIMOJIMHENHOE
IBI>KEHME, paBHOYCKOPEHHOE IIPSIMOJIMHEHOE IBM>KeHNre, CBOOOIHOe najieHne
TeJI, paBHOMEPHOE IBMKEHME IO OKPY>KHOCTU, B3aMOIEMCTBME TeJI, peaKTUBHOE
IBUKEHME,

KoJiebaTesIbHOE [IBM>KEHME (3aTyxalollyie ¥ BbIHYKIEHHbIe KoJjiebaHuUs),
pEe30HaHC, BOJIHOBOE [BIDKEHME, OTpa’keHue 3BYyKa, MPSIMOJIMHENHOe
pacIipoCcTpaHeHMe, OTpaskeHue M IIpeJIOMJIEHNe CBeTa, MOJIHOe BHYTpPeHHee
OTpaskeHre CBeTa, pasjio)kKeHue Oeyiloro cBeTa B CIIEKTP M CJIOXKEeHMe
CIIeKTpaJIbHbIX I[BETOB, OUCIIEPCHUSI CBETA, €CTeCTBEHHAas pPaaMOaKTUBHOCTD,
BO3HMKHOBEHME JIMHEMYATOrO CIIeKTpa WM3JIyUYeHMs) IO OIMCAaHUIO WUX
XapaKTepPHbIX CBOMCTB M Ha OCHOBE OIIbITOB, IE€MOHCTPUPVIOIIMX ITaHHOE
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(usnyeckoe siBjieHue;

— pacIio3HaBaTh MPOSIBJIEHNME M3YUYEHHbBIX (PU3NUYECKUX SIBJIEHUI B OKPY>KalOMIeM
mupe (B TomM umcie ¢usmyeckue SIBJeHUs B IIpUpoOAe: IIPUJIMBBI U OTJIUBHI,
nBiskeHre r1iaHeT COJIHEUHOM CUCTEMblI, pPeaKTMBHOE [IBUKEHME >KUBBIX
OpPraHM3MOB, BOCITPUSITIE 3BYKOB >XMBOTHBIMM, 3€eMJIETPSICEHME, CEMICMUYEeCKIe
BOJIHbI, IIyHaMM, 53XO, IIBeTa TeJl, OIITMYEeCKMue SIBJIeHUsT B MPUPOE,
OunosiornuecKkoe OencTBUE BUAMMOIO, YIbTPadnoseTOBOrO M pPeHTreHOBCKOTO
U3JTyYeHMI; €eCTeCTBEHHbIM paaMOaKTUBHbIM (OH, KOCMMYECKHe JIy4du,
paiioaKTUBHOE M3JTyUeHre MPUPOITHbIX

MMHepaJIoB; OeMCTBME PaIMOaKTUBHBIX M3JIyUYeHUIM HA OpPraHu3M uejioBeKa), Ipu
9TOM IIePEBOAUTD NPAKTUUECKYIO 3a4a9y B YUeOHYIO, BbIAEJISITh CYIII€ CTBEHHbIE
CBOMCTBa/TIpU3HaKM pU3UUECKUX SIBJICHUI;

— OIMMChIBATh M3yUYeHHbIE CBOMCTBA TeJl U (U3MUYEeCKUe SIBJIEHMS, MUCIIOJIb3YS
busnuyeckmne BenMMUMHBI (CpedHSII ¥ MIHOBEHHAasT CKOPOCTb Tejla IIpu
HepaBHOMEPHOM [OBV>KEHUM, YCKOpeHMe, IiepeMellieHre, IIyTb, YIJIOBas
CKOpPOCTb, CWJIa TpeHMs, Cujia VYIOPYroCTH, Cuaa TSHKEeCTU, YCKOpeHMe
CBOOOIHOIO MaaeHusl, BeC Teja, MMITYJIbC TeJjla, MUMIIYJIbC CUJ/Ibl, MeXaHMYeCKasl
pabora ¥ MOLIHOCTb, MOTeHILMaJibHAs 3JHeprusi TeJjia, IIOAHSITOrO Haj,
IIOBEPXHOCThIO  3eMJIM, IIOTEeHIMa/IbHAsI JSHEpPrust CKaTou  TMPYKUHBI,
KMHeTMYeCcKasl dHeprusi, MoJHasi MexXaHudecKasi SHeprus, Iepuol M 4YacToTa
KoJjiebaHMM, OJIMHAa BOJIHBI, TPOMKOCTDb 3BYyKa M BBICOTA TOHA, CKOPOCTb CBeETa,
1oKasarejb MpPeIOMJIEHUSI Cpenbl); IMpPU OIMMCAHUM TPaBUIbHO TPaAKTOBATb
(busuUecKMii CMBICJI MCHOJIb3YEMbBIX BEJIUUYMH, OOO3HAUEHMS W eOVHMIIbI
dusnyecknx BeJIUUYMH, HaAXOOUTb (QOPMYJIbI, CBSI3bIBAIOLIVE TAaHHYIO
(pu3MUecKyo BeIMUMHY C APYTMMM BeJIMIMHAMM, CTPOUTDH I'padUKU U3yUEeHHbIX
3aBUCHUMOCTEN QU3NUYECKMUX BEJIMUNH;

— XapaKTepu3oBaThb CBOMCTBA TeJI, Pu3nUecKue SIBJIEHUS U ITPOLIeCChl, MCITOIb3Ys
3aKOH COXpaHEHUs DSHEPTruM, 3aKOH BCEMMPHOTO TSATOTEHMS, ITPUHIIUII
CYIepno3uULIM CUJI, IPUHIIMIT OTHOCUTeIbHOCTU ['anusest, 3akoHbl HbioTOHa,
3aKOH COXpaHeHMSI MMIIYJ/IbCa, 3aKOHbI OTpasKeHMSI M MpeJIOMJIEHMSI CBeTa,
3aKOHbI COXPaHEHMUSI 3apsiIOBOTO ¥ MaCCOBOI'O UMCeJI ITPU SIIEPHBIX peaKlsIX;
IIpY 3TOM [IaBaTh CJIOBECHYIO (QOPMYIMPOBKY 3aKOHAa M 3allMChIBaThb €ro
MaTeMaTH4eCcKoe BbIpaskeHIeE;

— OOBSICHSITh (PM3MUECKME ITPOLIECChl ¥ CBOMICTBA TeJI, B TOM YMCJI€ ¥ B KOHTEKCTE
CUTyallMii TPaAKTUKO -OPUEHTHMPOBAHHOIO XapaKTepa: BBISIBJISTb IPUUMHHO -
C/JIeACTBEHHbIE CBSI3M, CTPOUTH OOBbsSICHEHME M3 2—3 JIOTMYEeCKUX IIaroB C
ormopoy Ha 2—3 M3YyUYEHHBIX CBOMCTBA (PU3UUECKUX SIBJIEHUM, PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEI;

— peniaTh pacyéTHbIe 3amauM (OMMparoIMecs Ha CUCTEMY U3 2 — 3 ypaBHEHMIN),
MCIIO/Ib3YSI 3aKOHbI M (OPMYJIbI, CBSI3bIBaIOIME (QU3MUYECKMe BeJIMUYMHBI: Ha
OCHOBe aHa/IM3a YCJOBMS 3aJauyM 3alyChIBaTh KpaTKOe YCJIOBME, BBISIB/ISITDH
HeJOCTaIoIlMe WM W30bITOUHBbIE JaHHbIe, BbIOMpPATh 3aKOHbI M (OPMYIIbI,
HeoOXoOyuMble IJISI pellieHus], TIPOBOAUTb PACUETHI M OI€HMBATh PEATMCTUYHOCTD
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IIOJTYYEHHOI'O 3HAUYeHMsI (PU3MUeCKOM BeJIMUMHbI;

— pacrno3HaBaThb MMPOO6JIEMbI, KOTOPbIE MOYXKHO PEIlNTh MPY ITOMOILIM (pu3ndeCKuX
METOIOB; MCIIOJb3ysl OIIMCAaHMe MCCJIeNOBaHMs, BbIIEISITh IIPOBEPSIEMOE
IIPeIIOoJIOsKeHME, OIIEHUBATh IMPAaBUJIbHOCTh MOPSIKA IIPOBEIEHMS MCCIeIOBaHMS,
IeJaTh BBIBOJbI,

MHTEPIIPETUPOBATh Pe3y/IbTaThl HAOIIOIEHNUI U ONbITOB;

— IPOBOIMUTD OIIBITHI IO HAOIIOOEHUIO (PU3UUECKUX SIBJICHUNM MIU PuU3ndeCcKux
CBOMCTB Tes (M3ydyeHMe BTOPOro 3akoHa HprOTOHa, 3aKOHA COXpaHEHMS
SHEePrum; 3aBUCUMOCTD IIepuoAa KojebGaHMi IMPYKMHHOTO MasiITHMKA OT MaccChl
rpy3a U >XECTKOCTU MPY>KUHbBI M HE3aBUCHMMOCTb OT aMIUIUTYIbI MaJIbIX KOJIEOaHMIA;
MIPSIMOJIMHETHOE pacHpOCTpaHeHMe CBeTa, pas3jiokKeHue OeJIoro CBeTaB CIEKTD;
M3yUeHye CBOVICTB M300pa>keHMsl B IUIOCKOM 3epKajie M CBOMCTB M300pasKeHMs
IpeaMeTa B COOMparoIein JIMH3E;

HaOJIIOEeHMe CIUIOIIHBIX ¥ JIMHENYAaThIX CIIEKTPOB M3JIyUYEHMs): CaMOCTOSITE/IbHO
cobMparh YCTAaHOBKY M3 M30BITOYHOIO Habopa OOOpymOBaHMS; OMMUCHIBATH XOI,
OIIbITa U €ro pes3y/IbTaThbl, GOPMY/IMPOBATH BbIBOMbI;

— IIPOBOIUTH ITPU HEOOXOOMMOCTHM CEPUIO IPSIMbIX M3MEpPEHU, OIIpeaesisis CpeaHee
3HauUeHMe M3MepsieMol BeJMunHbl ((POKyCHOe pacCTOsTHMEe COOMparoIiei JIMH3bI);
00OCHOBBIBATb BHIOOP CIIoCcOb6a M3MepeHMs/M3MePUTETHLHOTO Tprdopa;

— IIPOBOOUTH MUCC/IeIOBaHMEe  3aBUCHMMOCTEN  (U3MYECKMX  BEJIUMYMH C
MUCIIO/Ib30BAaHMEM MPSIMbIX M3MepeHuii (3aBUCHMMOCTb IIYTM OT BpEeMEeHM IIpu
PaBHOYCKOPEHHOM [IBJDKEHUM 6e3 HadaJbHOM CKOPOCTM; Ilepuoja KoJieOaHuM
MaTeMaTMYeCKOr0 MasiTHMKA OT OJIMHbI HUTH; 3aBUCUMMOCTU VIJIa OTPasKeHMUs
CcBeTa OT yIVla MHaJeHus M yIVIa IpeJoMJIEHMs OT yIjia ITajeHus1): IUIaHMPOBaThb
MCcJiefoBaHMe, CAaMOCTOSITeIbHO COOMpaTh YCTAHOBKY, (PMKCUPOBATh pPe3yIbTaThbl
TIOJTYUYEHHOM 3aBUCUMMOCTU (U3MYECKUX BEJIMUYMH B Buiae Tabaui, U IpadmKoOB,
IeJaTh BBIBOMBI IO pe3y/IbTaTam
UCCJIeIOBAHMSI;

— IPOBOAUTH KOCBEHHbIE M3MepeHUsT (pu3nuecknux BeJuunH (CpemHsisi CKOPOCTh
U YCKOpEeHMe TeJjia IIPU PaBHOYCKOPEHHOM ABMIKEHUM, YCKOPEeHNre CBOOOIHOro
MageHusi, >KECTKOCTb TIPY>XKMHbI, KOI(PPULMEHT TpeHUs CKOJbXXEHMS,
MexXaHMuUecKass pabora M MOIIHOCTb, 4YacTOTa ¥ Mepuon KojiedbaHuu
MaTeMaTUYEeCKOTO M IIPY>KMHHOIO MasiTHMKOB, OITUYECKAasl CUJIa COOMparollen
JIMH3bI, PaaMOAKTUBHBIM (OH): IUIAHMPOBATh M3MeEpeHMsI; CoOMpaThb
SKCIIEPUMMEHTAJIbHYIO YCTAaHOBKY U  BBINOJIHATH  M3MEpeHMusl, Caeays
IIPENJIOKEHHOM  MHCTPYKLMM,  BBIUMCJSTH  3HAUe€HMe  BeJIMUYMHbI U
AHAJIM3MPOBATh IIOJTyUEeHHbIE Pe3y/bTaTbl C YUETOM 3aJaHHOM IIOTPEITHOCTU
U3MEPEHNI;

—CcobOmofaTh IpaBujia TEXHMKM Oe30IacHOCTM IIpu paboTe C J1abopaTOPHBIM
000pyIOBaHMEM;

—pa3M4yarTb OCHOBHBIE IIPM3HAKM WU3YUYEHHBIX (U3NUYECKMX MOmesen:
MaTepuajbHasi TOUKa, abCOJIOTHO TBEPIOE TeJI0, TOUEUHbIM MCTOUYHMK CBETa,
JIy4, TOHKAsl JIMH3a, TIaHeTapHasi MoAeJIb aToMa, HYKJIOHHAasI MOJie/Ib aTOMHOT'O
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a7pa;

— XapaKTepu30BaTh IIPUHILIMUIIbI JEVICTBUS U3YUEHHBIX IMPUOOPOB U TeXHUUYECKUX
YCTPOMCTB C OIIOPOM Ha MX ONucaHus (B TOM UYMCJIe: CIUIOMETP, OaTUMKU
TIOJIO’KEHMSI, PACCTOSIHMSI M YCKOpPEHMsI, pakKeTa, 3XOJIOT, OYKM, IIePUCKOII,
(oroarnmmapar, onTHMUYECKME CBETOBOIbI, CIIEKTPOCKOII, IO3MMETp, Kamepa
BunbcoHa), WMCINOJb3ysI 3HAHMUS O CBOMCTBAX (MU3MUYECKUX SIBJIEHUN U
HeoOxonymble pu3ndeckye 3aKOHOMEPHOCTH;

— MCIIOJIb30BaTh CXEMbI UM CXeMaTMYHbIe PUCYHKM W3YUEHHBIX TeXHUUYeCKUX
YCTPOJMCTB, U3MEPUTEJIbHbIX IIPUOOPOB M TEXHOJIOTMUYECKMX MPOLIECCOB MIpPU
pelleHuy y4ebHO -IPaKTUUYeCKUX 3a1au; ONTUUYECKME CXEeMbl JIJIsI IOCTPOEeHMS
M300pa’keHn B IVIOCKOM 3epKaJjie ¥ COOMPAIOILe JIMH3E;

—IIPUBOOUTL MPUMEPbI/HAXOOUTb WMHAOPMAIIMIO O IpUMepax IIPaKTUIEeCKOrO
MUCIIOIb30BaHMs (U3MIYECKNX 3HAHMI B ITOBCEOHEBHOM >KM3HU MJISI O0OecIiedeHusI
6e30MacHOCTM MPU OOpalleHMN C IpUubopamMm M TEXHUUECKMMM YCTPOMCTBAMMU,
COXpaHEeHMsI 3[IOPOBbSI M COOJIIOOEHMS HOPM 3SKOJIOTMUYECKOTO IIOBEIEeHUsI B
OKpY’KaIoIllen cpene;

— OCYIIECTBJIATh MOMCK WMHOpManuy (U3NIECKOro COoAepsKaHusI B CeTH
MHTepHeT, caMOCTOSTEIbHO (POPMYIMPYSI IMOMCKOBBINM 3aIlpOC, HAXOOUTh ITYTHU
oIpeneeHus JOCTOBEPHOCTH ITOJTyUYeHHOM MHPOPMAaLMM Ha OCHOBE MMEIOIIXCS
3HAHUI U JOMNOJTHUTEIbHbBIX CTOUHUKOB;

— MCIIOJIb30BaTh NPV BBIIIOJHEHUM YUYEeOHBIX 3aJaHMl HAyYHO - IIOMYJISIPHYIO
JuUTeparypy (pusnMdyeckoro comepskaHus, CIIpaBOYHbIE MaTepuasibl, PeCcypChl
cetu VHTepHer; BIageTb IpUEMaMM  KOHCHEKTMPOBAaHMS  TEKCTa,
1mpeo6pa3zoBaHMs MHGOPMAILIM M3 OOHOM 3HAKOBOM CHMCTEMbI B IPYTVIO;

—CO3aBaTb COOCTBEHHbIE IMCbMEHHbIE U YCTHbIE COOOIIEeHMsT Ha OCHOBE
MHGOpMaLMM U3 HECKOJBKUX MCTOYHMKOB (PM3MUECKOTO COmepsKaHusl, ITyOJIMUHO
IIPEeICTaB/ISITL Pe3yJabTaThl IMPOEKTHOM WM MCCIeIOBATEeIbCKOM IesSTeIbHOCTH;
IIPY 3TOM I'PAMOTHO MCIIOJIb30BaTh M3yUYE€HHbINM MOHSITUMHBIN aIIapar u3y4yaeMoro
pasmenia (GU3MKM ¥ COIIPOBOXKIATh BBICTYIUIEHME IIpe3eHTalueil ¢ Y4ETOM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.
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006'bEKTOB, BOJIBIINX PACCTOSIHMUI, MJTBIX ITPOMESKYTKOB
Bpemenyn. O6CyskaeHue mpenJjiaraeMbix ClIocO60B

EcrecTBeHHO- Kaxk ¢wusuka u npyrue BriaBiskeHMe TUIIOTe3, 0ObSICHSIIONINX MIPOCThIE SIBJIEHMS,
Hay4YHbI METO/, eCTeCTBEeHHbIE HAyKM U3yYaroT HamnpuMep:
TO3HAHUS npupoxny. EcrecTBeHHO - — TOYeMYy OCTaHaBJIMBAETCs IABVIKYILEECS MO TOPM3OHTATIbHOMN
2 ) HayYHbIM MEeTO[I, TO3HAHMSI: MOBEPXHOCTU TEJIO;
HabofeHne, — IIOYeMYy B JKapKyIO IIOrOy B CBETJION OMesK e MPOXJIagHei,
MOCTaHOBKA HAy4YHOTO Bompoca, | €M B TEMHON.
BBIABIDKEHME TUIIOTES, IIpensioskeHne Croco60B MIPOBEPKU TUIIOTES.
SKCIIEPUMEHT II0 IPOBEPKE IIpoBemenne yMccienoBaHus IO TIpOBepKe Kakoy - JIM6O T'UIOTe3bI,
TUIIOTe3, OGDbSICHEHNE HanpuMep: IaJIbHOCTDb nmoséra LIapuKa, MYIIEHHOTO
Hab6JTI0AEMOr0 SIBJICHMSL. TOPU3OHTAJIbHO, TeM OOJIbIlIEe, YeEM OOJIbIIIE BBICOTA ITyCKa.
Omyicanne GU3MIECKUK ITocTpoenue mpocrenimx Mopesneil (GuU3NMUeCKUX SBJIEHMI (B
ABJIEHMIT C TOMOIIIBIO MOeseit BUIe PUCYHKOB WIM CX€M), HallpuMep MHafeHue MpeamMeTa;
MPSIMOJIMHEIHOE pacpoCTpaHeHue CBeTa
Pasgen 2. IlepBoHauanbHbIe CBeJeHNs O CTpoeHun Bemiectsa (5 1)
Crpoenune ATOMBI ¥ MOJIEKYJIbI, UX Hab6niogeHne u MHTEpIIpeTalsi OIbITOB, CBUIETEbCTBYIOIINX00
Bemiectsa (1 u) pasmepbl. OMbITHI, aTOMHO -MOJIEKYJIIPHOM CTPOEHMM BelleCTBa: OMbIThI C pac
IOKa3bIBaIOIIMe OUCKPETHOe TBOpPEHMEM pPa3/IMUHBIX BEIIeCTB B BOZe.
CTpO€eHME BeIlleCcTBa O11eHKa pa3sMepoOB aTOMOB M MOJIEKYJI C MCIOJIb30BaHMeM doTorpadmii,

MOJTyYeHHbIX Ha aTOMHOM CcuI0BOM MuKpockore (ACM).Omnpenenenne
pasMepoB MaJjIbIX TeJl

JIBUKeHUe
M B3auMopen-
CTBYME YaCTUIL
BellecTBa
29

[ BM>keHre 4acTull BelecTsa. Hab6mogenne n o6bsicHeHMe GPOYHOBCKOTO OBVDKEHUST U SIBJIEHMST
CBsI3b CKOPOCTHU OBVKEHUST nuddys3mn.

YacCTUIL C TEMITEPATYPOIA. IIpoBenenne 1 06bICHEHME OMbBITOB MO HAGIOJEHNUIO TEIJIOBOTO
BpoyHOBCKOe gBuMsKeHMe. paclMpeHust Ta3oB.

Ouddysus. Bzaumopeiicteue IIpoBenenmne u 06bSICHEHME OMBITOB MO OOHAPYXKEHUIO CUJT

YacCTuUl, BellleCTBa: INIPUTSIKeHne MOJIEKYJIIPHOI'O IIPUTS>KEHNUS M OTTAJIKUBAHUST
M OTTAJIKMBaHue




IIpodoiceHue maba.

TemaTnuecknii
0JI0K, TEMA

OCHOBHOE coaepsKaHHe

OCHOBHBI€ BU/bI 1€SITEJILHOCTH Y4AIMXCH
(Ha ypoBHe y4eOHBbIX JIelicTBHA)

ArperaTHbie
COCTOSTHUS
BelecTna (2 1)

ArperaTHbie COCTOSIHMS
BeLLIeCTBA: CTPOEHME ra3oB,
SKUOAKOCTEN U TBEPObIX
(KpUCTamINUecKnx) TeJl.
B3anmMocCBs3b MEXKIY
CBOVICTBAMM BEIeCTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U X
aTOMHO - MOJIEKYJISIPHBIM

crpoeHneM. OcobeHHOCTH
arperaTHbIX COCTOSIHUI BOMbI

Omucanre (C MCIIOIb30BaHMEM IMPOCTBIX MOJEJeN) OCHOBHBIX
pasanunii B CTPOEHUM Ta30B, SKUIKOCTEN U TBEPIBIX TeJl.
OO6BbsiCHEeHNEe MaJION CKUMaeMOCTHU SKUIKOCTEN Y TBEPIBIX TeJ,
GOJIBIIION CXKMMAEMOCTHU T'a30B.

O6bsicHeHMe coxpaHeHust GOPMbI TBEPABIX TET U TEKYUECTU
SKUIKOCTU.

ITpoBeneHMEe OMBITOB, TOKA3bIBAIOIINX, UTO B TBEPAOM COCTOSTHUM
BOJbI YACTUIIbI HAXOMSTCS B CpeAHEM Aajblile OpyT OT Apyra
(IJIOTHOCTh MEHBIIIEe), YeM B SKMUIKOM.

Y cTaHOB/IEHME B3aMOCBSI3U MEXAY OCOOEHHOCTSIMY arperaTHbIX
COCTOSTHMII BOABI U CYIIECTBOBaHMEM BOAHBIX opraHm3moB(MC —
6uonorusi, reorpadmsi)

Pasgen 3. [IBmwkenne u B3aumogeicreue tea (21 u)

MexaHuueckoe
ABIDKeHMe (3 u)

MexaHnyeckoe OBMKEHUE.
PaBHOMEpHOe U HEpaBHOMEPHOE
nBmskeHne. CKOpOCTb.

CpenHsst CKOPOCTb MPU He
PaBHOMEPHOM [JBVMKeHMUN. Pacyér
MYyTU ¥ BPEMEHU OBUKEHUS

HccnenoBaHne paBHOMEPHOTO ABUKEHMS U OIpeniesieHue ero
MMPU3HAKOB.

Hab6mopeHne HepaBHOMEPHOI'O ABVKEHUS U OIpefesieHne ero
OTJINYMI OT PABHOMEPHOT'O ABMKEHMSI.

Pemtenne 3amau Ha ompenesieHue MyTH, CKOPOCTU U BPEMEHU
PaBHOMEPHOTO IBVKEHUSI.

Amnanus rpadmKoB 3aBUCMMOCTH ITyTU ¥ CKOPOCTU OT BpeMeHU

WNuepuus,
macca,
IUIOTHOCTH (4
q)

SIBnenue nHepuuu. 3aKOH
uHepmn. Bsanmopeiicteue
TeJI Kak MPpUYMHA U3MEHEeHUST
CKOPOCTH JIBUKEHUS Tel.

O6BbsicHeHMEe U MPOrHO3MPOBAHME SIBJIEHUI, 00YCIOBIIEHHBIX
VHepLMeN, HalpyMeP: YTO MIPOUCXOOUT IIPU TOPMOSKEHUN UJIV PE3KOM
MaHeBpe aBTOMOOWIS, TOYeMY HEBO3MOXKHO MIHOBEHHOIIPEKPATUTh
IBIDKEHME Ha BeJIOCUIIeE T CAMOKATe U T. [I.




Macca Kak Mepa MHEepTHOCTU
tena. IlnoTHOCTb BeujecTBa. CBsi3b
MJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B eMHULe 0ObEMa
Bell[eCTBa

IlpoBenenue u aHaaM3 OMBITOB, TEMOHCTPUPYIOIIMX M3MEHEHMe
CKOPOCTM IIBVKEHMSI Tejla B pe3yJ/ibTaTe NeiiCTBUSI Ha HEro Ipyrux
TeJI.

Pertrenne 3agau Ha olipejesieHe MaccChl Tejia, ero o6bémMa u
IUIOTHOCTH.

IIpoBemeHne 1 aHaINU3 OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
M3MEeHEeHMsI CKOPOCTY Tejia OT ero MaccChl Py B3aMMOLENCTBUM Tel.
HsmepeHne Macchl Tejia pasanyHbiMu criocobamu. OmnpeneneHue
IUTOTHOCTY TeJIa B pe3yJjibTaTe M3MepeHMs ero Macchbl 1 06béma

Cuina. Buasl cnn
(14 v)

Cuia Kak XapakKTepucTuKa
B3auMogerictBust Tea. Cuia
YIpPYrocTu u 3akoH ['yka.
WsmepeHye cusibl C MOMOIIbIO
OuHaMoMeTpa. SIByieHne
TSTOTEHUST U CUJIA TSIXKECTH.
Cuta TSKeCTM Ha OpYyrux
iaHetax. Bec Tena.
HeBecomocTb. CiiokeHnue cui,
HaIIpaBJIEHHBIX 10 OJTHOMI
npsimoit. PaBHopelicTByIOILIAs
cun. Cuita tpeHusi. TpeHne
CKOJIbYK€HUSI U TPEeHMeE MOKOSI.
Tpenue B Ipupoie U TEXHUKE

H3yyeHue B3aMMOAENCTBUSI KaK MPUUYMHBI M3MEHEHMs] CKOPOCTHUTea
uau ero aedopmMaiyn.

OmnucaHue peayibHbIX CUTyalUii B3aUMOAENCTBUS T C IIOMOIIIbIO
Mogesieli, B KOTOPbIX BBOAUTCS TIOHSITUE U M300paskeHNe CUJIbI.
W3zyuenne cumel ynpyroctu. McciienoBanue 3aBUCUMOCTY CUJTbI
YIPYTOCTU OT YIJIMHEHUSI PE3MHOBOTO ILIHYPa WJIN MPY>KUHBI

(c moctpoenuem rpaduka).

AHanM3 NpakTUYECKUX CUTYalMi, B KOTOPbIX ITPOSIBJISIETCS
IeMCTBYE CWIbI YIIPYTOCTU (YIPYTOCTh MsI4a, KPOCCOBOK, BETOK
nepesa u 1ip.).

AHanus cutyanuii, CBI3aHHbIX C siBJIeHMeM TaroteHusi. OGbscHeHre
OpOUTaILHOTO ABVKEHMSI TUIAHET C MICIIOJIb30BAaHMEM SIBJIEHMS
TaroteHus u 3akoHa uHepuun (MC — actponomus).Vismepenne Beca
TeJjla C MOMOLLIBIO AuHamomeTrpa. OBoCHOBaHMe 3TOro crnocoba
U3MEpEeHMsI.

AHanms 1 MOJeTMpPOBaHNMeE SIBJIEHMSI HEBECOMOCTMU.
DKCIlepyMeHTAaJIbHOE MOJTyUeHMe TpaBuia CJIOKEHUs CUJT,
HarmpaBJeHHbIX BOOJb OFHON mpsiMoii. OTipenesieHne BeIMUMHBI
pPaBHOMEVICTBYIOILIEN CHUJI.

W3yueHne cuibl TPEHMSI CKOJIbXKEHUST M CUJTbI TPEHUST TTOKOSI.




IIpodoiceHue maba.

TemaTnuecknii
0JI0K, TEMA

OCHOBHOE coaepsKaHHe

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

VccnenoBanue 3aBUCMMOCTY CWJIbI TPEHUSI OT Beca Tejlau

CBOVICTB TPYILMXCS ITOBEPXHOCTE.

AHanmmMs NpakTUYECKUX CUTYalUH, B KOTOPBIX ITPOSIBIISIETCS
[Ie/iCTBME CUJIbI TPEHUSI, UCTIONIb3YIOTCS CTIOCOOBI €€ YMEHbIIIEeHUs MU
yBenuueHus: (KaTaHue Ha JIbKaX, KOHbKaX, TOPMOsKEHIe
aBTOMOGWJISI, MCIIOJIb30BaHMe MOMIINITHMKOB, IUIaBaHMe BOSHbIX
SKMBOTHBIX 1 Ip.) (MC — Guosiorus).

Perrenne 3amau ¢ MCIIoib3oBaHmeM (HOpMyJT AJisi pacyéra CuIIbl
TSIK€CTU, CUJTBI YIIPYTOCTM, CUJIbI TPEHMSI

Paspen 4. [laBiieHue TBEPABIX TeJI, JXUIKOCTeH U ra3os (21 u)

JaBnenne. Hasnenue. Crioco6bl AHanu3 1 06bSICHEHME OIIBITOB U MPAKTUUECKUX CUTYaLNi1, B
Ilepenaua YMEHBIIIEHUS] U YBEeJINYEeHUS KOTODBIX MPOSIBIsieTCst cuita gasiiennsi. O60CHOBaHye Crioco60B
JaBJIeHUS IaBieHus1. JaBieHue rasa. YMEHbBILEHVS Y YBeIMYeHus! JaBjieHns. VizyueHme 3aBUCUMOCTHI
TBEPABIMU 3aBUCUMOCTD IaBJIeHMsI ra3aoT [aBJieHus ra3a ot o6béma 1 Temreparypsl. Vsydenme
Telamu, 06b€Ma U TeMIlepaTypsbl. 0COGEeHHOCTeI Mepefaun NaBIeHMs TBEPAbIMM TeIaMu,
SKUAKOCTSIMM U Ilepemava maBieHNs] TBEPOBIMU skuaKocTsiMu 1 razamu. O60CHOBaHME Pe3yJIbTATOB OIBITOB
rasamu TeJaMu, SKUAKOCTSIMU U OCOBGEHHOCTSIMM CTPOEHMSI BEIIeCTBa B TBEPAOM, SKULKOM
G ) rasamu. 3akoH ITackas. ¥ ra3006Pa3sHOM COCTOSIHUSIX.
ITHeBMaTHUECKME MALLIVHBI DKCIepruMeHTaTIbHOE A0KAa3aTeIbCTBO 3akoHa [Tackats.
Perienne 3amau Ha pacyéT gaBJieHUsI TBEPAOrO Teja
Jasnenne 3aBUCUMOCTD JaBJIEHUS WccnenoBaHne 3aBUCMMOCTY JABJIEHUS KUAKOCTY OT I'TyOMHBI
JKUIKOCTH SKUAKOCTU OT LTyOMHBI MOTPY>KEHMSI U TUIOTHOCTHU SKUIKOCTHU.
(5w MOTPY>KEHMSI. Ha6soenne n 06bsiCHEHME IMAPOCTATUYECKOTO MapafoKCaHa
T'uppocrarnueckmit ocHoBe 3akoHa ITackarsi.

rapasiokc.




CooOl1aronmecs: COCymbl.
Tl'ippaBayeckue MeXaHU3MbI

M3ydyeHne cOOGIIAIONINXCSI COCYIOB.

Peiienne 3amayu Ha pacuér gasiieHus skuakoctn. O6bsicHeHnue
MPUYHIMIA AEMCTBUSI TUAPABIMYECKOrO Ipecca.

AHanu3 ¥ 06bsCHEHME MPAKTUUECKUX CUTYALMIA, JEMOHCTPUPYIOIIX
MPOSIBJIEHNE AABJIEHMS XKUAKOCTM U 3akoHa ITackassi, Hanpumep
MPOLIECCOB B OpPraHusMe IMpu IrJiy6okoBogHOM HbIpsiHuM (MC —
6G1oIoTHSI)

ATtmocdepHoe Atmocdepa 3emnu u DKcIlepMMeHTaIbHOe OOHapysKeHue aTMOC(HEepHOro NaBJIeHMsI.
AaBjeHne aTMmocdepHoe IaBJieHne. AHanus 1 06'bSICHEH)E OIbITOB ¥ MPAKTUYECKUX CUTYALIIA,
(69) ITpuuMHBICYILIECTBOBAHMS CBSI3aHHBIX C AECTBMEM aTMOC(EpHOro IaBaeHMsl.
BO3AYIIIHOM 060JI0UKY 3eMJIN. O6bsicHEHME CYIIECTBOBaHMs aTMocdepbl Ha 3emyie M HEKOTOPBIX
OmnbiT Toppuuennn. IUIaHeTaX Wiy e€ OTCYTCTBMS Ha Opyrux miaHerax u Jlyue(MC —
W3mepenne atMmochepHOro reorpadusi, aCTPOHOMMS ).
I aBJIeHMsI. O6bsicHEHME M3MEHEHMST TIOTHOCTY aTMOCGhephbl C BbICOTON U
3aBUCUMOCTb aTMOCGHEPHOTO 3aBMCUMMOCTH aTMOC(EPHOTro IaBJIEHMST OT BbICOTHI.
IaBJIEHNS OT BBICOTBI Pemtenne 3agay Ha pacuét aTMOCGhEepHOro IaBJIeHMs.
Han ypoBHeM Mopsi. [Ipubopsr | UsyueHme ycrpoiicTBa 6apoMeTrpa -aHepouzaa
IJIST U3MepeHus aTMochepHOro
JaBJIeHUSI
HeiicrBue HericTBue >KMIKOCTY U ra3a Ha DKCIlepMMeHTaIbHOe OOHapysKeHMe OeCTBUS KUAKOCTM M rasaHa

JKMAKOCTU M rasa
Ha HOI‘py)KéH]-loeB
HUX TeJI0

7w

MOTPY>KEHHOE B HUX TEJIO.
BriTankuBaronias (apxmumeoBa)
cusa. 3akoH Apxumepa.
ITnaBauue Tesm.
Bo3spyxoruiaBanne

MOTPY>XEHHOE B HUX TEJIO.

OnpeneneHne BbITAJIKMBAIONIEN CUJTbI, IEMCTBYIONIEN HA TEJIO,
MOTPY>KEHHOE B SKUAKOCTb.

IIpoBenenme u o6CysKaAeHME OMBITOB, IEMOHCTPUPYIOMINX
3aBMCHMOCTDb BbITJIKMBAIOIIEN CUJIbI, JEVCTBYIOILEN Ha TeJIO B
SKUJIKOCTH, OT 06'bEMA MOTPY>KEHHOM B SKUIKOCTb YACTU TeJIau OT
IIJIOTHOCTU >XUIOKOCTU.

HccnenoBaHue 3aBMCMMOCTM Beca Tesia B Boge OT 0Obéma
MOTPY>XEHHOM B KMIKOCTb YacTy TeJia. PerlieHue 3aay Ha
MpMMeHeH)e 3aKOHa ApXMMeia M YCIOBUSIIIaBaHMs TeJl.




OkxoHuaHue maba.

TemaTnuecknii
0JI0K, TEMA

OCHOBHOE coaepsKaHHe

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

KoHcTpynpoBanmne apeoMerpa Wiy KOHCTPYUPOBAHME JIOAKUM
ornpepesieHne eé rpy3onoLbEMHOCTI

Paspesn 5. Pa6ora un momHocTs. DHeprust (12 u)

PaGora un
MOIIHOCTh

G

Mexanunueckasi pabora.
MoiHocTh

OKCIepMMeHTaJIbHOe OIIpefieleHyie MeXaHNYeCKO) paGoThl CHUIIbI
TSDKECTU TIPU MaeHUM Tejla M CUIbl TPEeHMsI IIPU PaBHOMEPHOM
repeMelleHNN TeJla IO TOPU30HTAIbHOV [TOBEPXHOCTH.

Pacuét moliHoCTH, pa3BMBAeMOM IIpU MOAbEME IO JIECTHUIIE.
Pemtenne 3amay Ha pacuéT MexXaHMYECKOV PabOThl M MOILIHOCTU

IIpocTbie MeXaHMU3MBbI

HpOCTbIe MeXaHM3MBbI: pbIuar,

Onpe,ueneHl/Ie BBIMI'DBIIIA B CUJI€ ITPOCTBIX MEXaHM3MOB Ha
IIpyMepe pbruyara, IOgBM>XHOI'O M HEIIOABV>KHOI'O 6HOKOB,

5 v) 6JIOK, HAaKJIOHHAS IVIOCKOCTb.
IIpaBmio paBHOBecHs pblyara. HaKJIOHHOJ IJIOCKOCT.
IIpumeHneHne mpaBuia Nccnegosanme ycioBus paBHOBecus pbryara. O6HapyskeHue
paBHOBeCHSI pbIyara K GJIOKY. CBOJVICTB ITPOCTBIX MEXaHN3MOB B Pa3/IMUYHBIX MHCTPYMEHTAaX U
«30710TO€E TIPaBWJIO» MEXaHUKU. | MPUCIOCOOJIEHUSIX, UCIIOIb3yEeMbIX B ObITY
KITI mpocThIX MeXaHM3MOB. U TeXHMKe, a TaKKe B >KMBbIX oprannsmax (MC — 6uosorus).
IIpocTbie MexaHM3MBI B OBITY M | DKCIIepMMeHTaIbHOE 0KAa3aTeJIbCTBO PABEHCTBA PaboT mpu
TexHUKe. Ppruaru B Tene MMPUMEHEHUU MMPOCTbIX MEXaHM3MOB.
yejioBeKa Omnpenenenye KIT/] HaKJTOHHOM TIJIOCKOCTH.
Peurenre 3amay Ha MpUMeHeHVe IIpaBWIa PAaBHOBECHS pblyara MHa
pacuér KITJT
Mexaunyeckas Kunernueckas n OKCIepMMeHTaIbHOE OIpejie/ieHe U3MeHEeHUsT KMHeTUYeCKOMU

sHeprus (4 1)

MMOTEeHIMAIbHAs SHEPTUS.
IIpeBpallieHne OOHOTO BUAA
MexXaHnJeCKOM

HOTeHLlVIa]'IbHOﬁ SHEeprmumn TeJjia npum ero CKaTbIBaHMM 110
HAaKJIOHHOM IJIOCKOCTU.




SHepruM B APYroi. 3aKoH DopmyMpoBaHe Ha OCHOBE MCC/IENOBAHMS 3aKOHA COXPaHEHMsI
COXpaHeHMs U U3MEHEHMsI MeXaHN4YeCKOM SHEePrun.

SHEeprUM B MeXaHMKe O6cyskIeHMe IPaHnL] IPMMEHMMOCTY 3aKOHA COXPaHeHsI SHEePI .
Pellenne 3aau C MCMOJIb30BAaHMEM 3aKOHA COXPAHEHUS! SHEPrUm

PesepBHoe Bpems (3 u)

7 xmacc (68 1)

TemaTuueckui OcCHOBHBIE BUABI JeSITeIbHOCTH yUalnuxcs(Ha
OcHOBHOe cofiep>)XKaHue . .
6JI0K, TeMBbI YPOBHE yYeOHBIX Je/iCTBUII)
Paspen 6. TennoBbie siBjieHus (28 u)

Crpoenne OCHOBHBbIE MTOJIOXKEHUST Ha6nropenne u MHTEpIIpeTanusi OMbITOB, CBUAETEIbCTBYIOIINX

M CBOJCTBa MOJIEKYJISIPHO - KMHETNYECKOMI 006 aTOMHO - MOJIEKYJISIDHOM CTPOEHMM BelLeCTBa: OIBITHI C

pemlectsa (7 1) TeOpUM CTPOEHMSI BelecTBa. pPacTBOPEHMEM Pa3IMYHBIX BEIIECTB B BOJE.
Macca 1 pasmepbl aTOMOB Peurenne 3aau 1o OLIEHMBAHMIO KOJIMYECTBA aTOMOB WJIM MOJIEKYJI B
¥ MosiekyJl. OTBITHI, enuHuLe 06bEMAa BellecTBa.
MOATBEP>KIAIOIE OCHOBHbIE AHammM3 TeKCTa JpeBHUX aTOMMCTOB (Hampumep, dbparmMeHTa
MOJIO>KEeHWST MOJIEKYJISIPHO - nosmbl JIykpenus «O npupoze Beleli») ¢ u3aoXkeHrueM 060CHOBaHMIT
KUHETUYECKOV TEOPUH. aTOMHOV runoTe3sl (CMbIC/IOBOe ureHye). OueHka
Mopenu TBEpIOTro, SKUIKOTO y6enuTebHOCTM 3TUX OOOCHOBAHMIA.
U Ta3006pa3HOTO COCTOSTHUIA O6bsicHEHMEe GPOYHOBCKOTO ABVOKEHUS, siBieHust nubdysun
BenlectBa. Kpucrammyeckme M Pas/IMunii MEKIY HUMM HAa OCHOBE MOJIOSKEHMI MOJIEKYJISIPHO -
u amopdHbIe TBEpAbIe Tesa. KMHETNYECKOJ TeOpUM CTPOEHMsI BeleCTBa.




IIpodoiceHue maba.

TemaTnuecknii
0JI0K, TEMA

OCHOBHOE coaepsKaHHe

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

OO6BbsicHEeHMe CBOVCTB r'a3oB,
SKUAKOCTEN ¥ TBEPIBIX TEJT Ha
OCHOBE IT0JIOSKEeHU
MOJIEKYJISIPHO - KMHETUYECKOMN
Teopun. CMaunBaHue u

KanuJUISIpHbIE SIBJIEHUSI.
TermioBoe paciipeHnen
cKaTue

OO6BbsicHeHVe OCHOBHbBIX pas3/IMuMii B CTPOEHNUM Ta30B, SKUAKOCTEN U
TBEPHBIX TEJ C MUCIIOJb30BAHMEM ITOJIOKEHUI MOJIEKYJISIPHO -
KMHETUUYECKONM TeOPUM CTPOEHMSI BelleCTBa.

IIpoBeneHMe OMBITOB MO BbIPAILIMBAHUIO KPUCTALUIOB MTOBAPEHHOM
COJI WJIM caxapa.

[IpoBenenne 1 O6BSICHEHME OIBITOB, AJEMOHCTPUPYIOIINX
KanwuIsIpHbIE SIBJIEHUS U SIBJIEHME CMauMBaHMSI.

O6bsicHeHME POJTM KaW/UISIPHBIX SIBJIEHUH [JIsI IOCTYTIEHMSI

BoAabl B opranm3sm pacteuuit (MC — 6uosiorus).

Hab6monenne, mpoBeneHne 1 06bsICHEHME OIBITOB MO HAGIIOAEHUIO
TEIJIOBOTO PACIIMPEHUS] Ta30B, KUAKOCTEN U TBEPABIXTE.
O6bsicHeHMe coxpaHeHMsI 0OObEéMa TBEPABIX TeJl, TEKYyUeCTU
SKMAKOCTH (B TOM YMCJIe, PA3HUILIbI B TEKYUYECTH [IJIsI pa3HbIX
SKUIKOCTeI), JaBjeHus ras3a.

[IpoBeneHne OMBITOB, ZEMOHCTPUPYIOIINX 3aBUCUMOCTD [IaBJIEHUS
BO34yXa OT ero 06bEMa 1 HarpeBaHUsl MJIM OXJIAKIEeHWS,

" UX OOBSICHEHME Ha OCHOBE AaTOMHO - MOJIEKYJIIPHOTO YUeHMs.
AHanM3 MNpakKTUYECKUX CUTyalMi, CBSI3aHHBIX CO CBOMCTBaMu
rasoB, SKMAKOCTEN U TBEPABIX Te

Tennosbie IIpouecchl
21 4)

Temneparypa. CBsi3b
TeMIlepaTypbl CO CKOPOCThIO

TEeNnJIOBOI'O OBVM>KEHMS YaCTUII.

BHyTpeHHSI sHEprusi.
Crioco6bI M3MEHEeHUS

O6ocHOBaHMe MPaBUJI U3MEPEHUsI TeMIIEPATYPhI.

CpaBHeHMe pasIMYHBIX CIHOCOGOB M3MEPEHMsT U LKA

TeMITepaTypbl.

Hab6nroneHne 1 o6bsICHEHME OIBITOB, TEMOHCTPUPYIOLIMX U3MEHeHMe
BHYTPeHHe}i SHepruy Tejia B pe3ysbTare TeIulonepeaaun 1 paboThl
BHEIIHUX CUJI.




BHYTpPEHHE SHeprun:
Tervionepenayva M CoBepiieHne
pa6oTtsl. Bumb! Teruionepenaun:
TEIUIONPOBOJHOCTb, KOHBEKIIVS,
U3JTydeHue.

KonunuectBo TerioTsl.
VenbHas1 TEIVIOEMKOCTh
BeliectBa. Terioo6MeH u
TeIUIoBOe paBHOBeCHE.
YpaBHeHMe TeIIOBOro
6anmaHca.

[InaBneHue u oTBepIeBaHue
KPUCTAUIMYECKUX BEIIEeCTB.

VY nenbHas TerioTa
TJIaBJIEHMSI.
ITapoo6pa3soBanue

U KoHaeHcanus. VicnapeHue.
Kunenne. YpgenbHas Teriora
napoo6pa3oBaHysl.
3aBUCUMOCTb TeMIIepaTypbl
KUIIEHUSIOT aTMOc(epHOro

naBjieHus1. BiiaskHOCTB BO3ayXa.

DHeprust TOIIMBA. Y AeibHast
TEeIUIOTa CTOPaHMUSI.

IMpuHIMIIBI PabOTHI TEIJIOBBIX
nsurarteseii. KI1J TerioBoro
IBUTATEJIS.

TennoBble gBUTATE/N U 3aILATA
OKpPY>KAIOILEeN Cpenbl.

3aKOH COXpaHeHMs U
MpeBpalleHnst SHepPTun B
MeXaHNUYeCKUxX

Hab6mogenne 1 06bsICHEHME OTBITOB, OOCYKIEHME TTPAKTUUECKUX
CUTYaIINiA, IEMOHCTPUPYIOLINX Pas/IMUHbIE BUIbI TEILJIONIepeIaun:
TEIUIONPOBOAHOCTD, KOHBEKIIMIO, U3JTyUYeHNE.

VccepoBanne sIBJIeHUST TEIIOOGMEHA TP CMEeIMBAHUN XOJIOLHON

Y TOpsiueit BOJIbI.

Ha6momenne yCTaHOBIEHUST TEIJIOBOTO PaBHOBECHS] MEKILY

ropsiueit ¥ XOJOOHOM BOMOA.

Ormpepenenne (M3MepeHne) KOJMUECTBA TEIJIOThI, TOJTYYeHHOrOBOIOM
Py TEIJIOOOMEHE C HAarpeThIM METa/UTMUECKUM LIMIMHAPOM.
Ornpepesnenne (M3MepeHne) yaeabHO TeIJIOEMKOCTH BellleCTBa.
Perrenye 3amay, CBSI3aHHBIX C BBIUMCJIEHVEM KOJIMUYECTBA TEILIOTHI U
TeIJIOEMKOCTH TIPY TeIIO0OOMeHe.

AHanms cuTyanumin pakTUYeCcKOro MCIOIb30BaHMS TEIJIOBbIX
CBOVCTB BEIECTB ¥ MaTepuayioB, HAllpuMep B IEJISX
SHeprocbepeskeHmsI: TeIIOM30JISILIMsI, SHeprocbeperaromye KpbIiimy,
TEPMOAKKYMYJISITOPBI U T. J.

Hab6sioneHne siBJieHUI UCTTapEeHUsT Y KOHAEHCAIUNA.

HccnenoBauue mpoliecca MCHapeHust pasiMUHbIX SKUIKOCTEN.
O6bsicHeHMe SIBJIEHUI UCTIapeHus ¥ KOHAEHCAIMY Ha OCHOBE

aTOMHO - MOJIEKYJISIPHOTO YUYEHMSI.

Hab6monenne u o6bsicHeHMe Mpolecca KUMeHs, B TOM 4YMCie
3aBUCUMOCTH TEMIIEPATYPbI KUTIEHUST OT HABJIEHUSI.

Ornpepesnenne (M3MepeHne) OTHOCUTEILHON BIAYKHOCTM BO3IyXa.
Hab6sromenne rpotiecca IiaBJaeHns] KpUCTAJIMYECKOTO BelecTna,
HampuMep Jibaa.

CpaBHeHMe ITPOIEeCCOB IUIABIEHNS KPUCTALIMUECKUX TN
pasMsITYeHMsI IIpY HarpeBaHuyu aMopGHbIX TeJl.

Ormnpepenenne (M3MepeHMe) YIOeabHONM TeIIOThI IUIABJIEHMsSI JIbAA.
OObsicHeHME SIBJIEHMI TUJIaBJIEHMS ¥ KPUCTA/IM3alUMM Ha OCHOBE
aTOMHO - MOJIEKYJ/ISIPHOTO YUEHMSI.




IIpodoiceHue maba.

TemaTnuecknii
0JI0K, TEMA

OCHOBHBbIE BU/IBI 1€ITEJILHOCTH yJyamuxcs

OcHOBHOE coiep:KaHue ” .
(Ha ypoBHe y4eOHBIX JelicTBHIA)

Y TEMJIOBBIX ITpOLeccax Pemntenne 3agau, CBSI3aHHbBIX C BBIYMCIEHNEM KOJIMYECTBA TEIJIOTHI B
Impolieccax TeIvIoNepenaun mpu IUIaBJeHUM Y KPUCTAJUIU3AINN,
VICIapeHUM ¥ KOHAEHCAlVN.

AHanus cuTyammii pakTUIeCcKOro MpyuMeHeHUs! SIBJIEHNUI
TUIABJIEHUS Y KPUCTAIN3ALMY, HAIIPUMED, TTOTyUYeHre
CBEPXUMCTBIX MaTepUaJIOB, COJIeBast Ipejika u ap.

Ananms paboTbl U 0OBbSICHEHME TIPUHIIMAIIA AECTBUSI TEIJIOBOTO
OBUTATEJIS.

Bbrunciienre KoimyecTBa TEIUIOThI, BBIAESIOIIETOCS MPU CrOpaHUM
pas3nyHbIX BuAOB TormBa, v KIT/ aBuraress.

O6cy>kaeHNe 3KOJIOTUYECKUX TTOC/IEACTBIUI MCIIOIb30BaHMS
OBUTATENEN BHYTPEHHETO CrOpaHMsl, TEIUIOBBIX U
rugpossiekTpoctanimii (MC — 3Koorusi, XMumms)

Paspen 7. DyiekTpuyeckue ¥ MarHUTHbIe siBJIeHUs (37 u)

DJIeKTpuUYecKue
3apsagbl.
3apspKeHHbIe Tela U
ux B3anmopeiictue (7
)

DuekTpusauys teit. [IBa popa Ha6sroieHne v mpoBefieHre OIbITOB MO 3JIEeKTPU3ALNU TeIPU
9JIEKTPUUECKUX 3aPSITOB. COIIPUKOCHOBEHUM U MHIYKLVIEN.

B3aumoneiicTBue 3apsisKeHHBIX Ha6srogenne u 06bsicHeHNe B3aMMOLENCTBYSI OJHOUMEHHOU

test. 3akoH Kyitona. Pa3HOMMEHHO 3apSKEHHBIX TeJl.

DJteKTpuYecKoe moJie. O6mbsicHeHMe TIPUHLINTIA AeCTBUS 1eKTpockora. O6bsicHeHme
TpyHUMI CYyTIEePHO3ULINNA SIBJIGHUI 3JIEKTPUSALUN TIPU COTIPUKOCHOBEHUMUTEIT U MHIYKIVEN C
9JIEKTPUYECKUX TIOJIEIA. MCIIOJIb30BAHWEM 3HAHUI O HOCUTEISIX JIEKTPUUECKUX 3apsifOB B
Hocurenu snexktpuyeckmnx BelllecTBe.

3apsiAoOB. DJIeMeHTapHbIN PacnosHaBaHue u 06bsSICHEHME SIBJIEHUI SJIEKTPU3ALMU B

9JIEKTPUUECKUIA 3apsif. MOBCEITHEBHOM JKU3HU.




Ctpoenne atoma. [IpoBogHMKM
Y IV3JIEKTPUKA. 3aKOH
COXpaHeHMs 3JIEKTPUYECKOro
3apsifa

Habmopenne 1 06bsiCHEHME OIBITOB, VIITIOCTPUPYIOLIMX 3aKOH
COXpaHeHMsI JIEKTPUYECKOTO 3apsiia.

Ha6momenne OMbITOB MO MOIEIMPOBAHNIO CYJIOBBIX JIMHUI
9JIEKTPUYECKOTO TIOJIS.

WccepoBanne IeMCTBUSI JIEKTPUUECKOTO TIOJIST HA MMPOBOIHMUKUM
IV3JIEKTPUKNA

IMocTostHHBII
3/IEKTPUYECKUI
TOK (20 u)

DNEeKTPUYECKUI TOK. Y CJIOBUS
CYIIECTBOBAaHMS
3JIEKTPUYECKOT'O TOKA.

M CTOYHMKM TOCTOSTHHOTO TOKA.
I eicTBUSI2JIEKTPUUECKOTO TOKA
(TerioBOE, XMMMUYECKOE,
MarHmMTHoOe). DJIEeKTPUYECKUA
TOK B JKUIKOCTSIX U Ta3ax.
DnekTpuueckas 1emnb. Cuiia
TOKa. DJIEKTPUYECKOE
HanpspkeHne. COnmpoTUBIEHNe
MPOBOAHMKA. Y IeJIbHOe
COIPOTUBJIEH)E BeIleCTBa.
3akoH Oma 151 yuyacTka
uermm. [TociegoBaTenbHOe

U TapajuiesibHOe CoefyiHeHue
MMPOBOJIHUKOB.

Pabora 1 MoOIIHOCTD
9JIEKTPUYECKOTO TOKA. 3aKOH
Isxkoynsa-Jlenua.
DJIEKTPONPOBOAKA U
norpebdurenn

3JIEKTPUUECKON SHEPTUU B
OBITY.

KopoTkoe 3ambikaHe

Ha6stofeHne pas/iMuHbIX BUIOB IEeMCTBUS 3JIEKTPUUECKOTOTOKA U
OBHapy>KeHMe 3TUX BUIOOB NEVCTBUSI B ITOBCEIHEBHOVKM3HA.
C6opKa U UCIbITaHME 3JIEKTPUYECKOI LNy MOCTOSTHHOTOTOKA.
W3mepeHne ciuiibl TOKa aMIIepPMETPOM.

HsmepeHne 3/1eKTPUUECKOrO HAIPSI’KEHNST BOJIbTMETPOM.
IIpoBeneHme 1 06bsICHEHME OIBITOB, JEMOHCTPUPYIOLIUX
3aBMCUMOCTD 3JIEKTPUYECKOI'O COMPOTMBIIEHUSI TTPOBOAHMKA OT €ro
IJIMHBI, TUIOLIAAM ITOIIEPeYHOro CeUeHust M MaTepuaria.
UccnepoBanne 3aBUCMMOCTM CUJIbI TOKA, IPOTEKAIOIIETO UYepes
Pe3uCTop, OT COIIPOTUBJIEHUST PE3UCTOPaA U HAIIPSIKEHUST

Ha pesmncrope.

TIpoBepKa mpaBuiia CJIOSKEHMsI HaPSKeHMI TIpn
MOC/IeOBATEIbHOM COEAMHEHMN IBYX PE3UCTOPOB.

IIpoBepka mpaBuia AJjis1 CUJIbBI TOKA IIPY MapaijieIbHOM
COeIVIHEHUY PE3UCTOPOB.

AHaiM3 CUTyaluii OC/IeqOBaTENbHOTO U MapaieIbHOTO
COoeMHEeHMs TPOBOAHMKOB B JOMAIIHUX JIEKTPUUECKUX CETSIX.
Pemntenne 3agau ¢ ucrnosib3oBanuem 3akona Oma u opmyst pacuéra
9JIEKTPUYECKOTO COMPOTUBIIEHNMS TIPU MTOC/IENOBATEILHOM U
napauieJlbHOM COeIVMHEHUN TPOBOAHMUKOB.




OkxoHuaHue maba.

TemaTuyeckui OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
OcHOBHOE coiep:KaHue ” .
0JI0K, TeMa (Ha ypoBHe y4eOHBIX JelicTBHIA)

OmnpenesieHne paGOThI JIEKTPUUECKOIO TOKA, IMPOTEKAIOIIEro
yepes pesucTop.

OrmnpenesieHre MOIIHOCTY 3JIEKTPMUYECKOr'O TOKA, BbIIesIsieMOHa
pesucrope.

WccnenoBaHye 3aBUCMMOCTM CUJIbI TOKA 4epes3 JIAMIIOUKYOT
HaIpsi>KeHsT Ha Helt.

Omnpenenenne KII/I narpesaresis.

WccnenoBanye rnpeobpasoBaHys SHEPruu Mpu MOObEME I'py3a
9JIEKTPOABUTATETIEM.

O6bsicHEHME YCTPOMCTBA U MPUHLIAIIA OEMCTBUST TOMAIITHUX
3JIEKTPOHAarpeBaTe/IbHbIX ITPUOOPOB.

O6bsicHEHME TIPUUMH KOPOTKOT'O 3aMbIKaHMUS ¥ TIPUMHLIMIIA
IeViCTBUS TJIaBKMUX MpeIoXpaHUTesIei.

Perienne 3agau ¢ ucnosib3oBaHueM 3akoHa J>xoyns —JleHua.
Hab6JromeHe BOSHMKHOBEHMSI 3JIEKTPMUECKOTI'O TOKA B SKMAKOCTU

MarnurHble siBiernst| [ToCTOSIHHbIE MarHUTBI. VccnemoBaHue MarHUTHOTO B3aMMOJIEICTBUSI MOCTOSIHHBIX
(6yv) BsanMogeiicTBIe TOCTOSTHHBIX MarHUTOB.

MAarHmMToB. MarHuTHoOe moJle. V3ydeHye MarHMTHOTO TIOJISI TIOCTOSIHHBIX MAarHUTOB MTPU UX
MarHuTHOe 1oJ1e 3eMJINI ero 06beIMHEeHUN U pasie/eHUN.
3HAYeHMe IS SKU3HU IMpoBefieHMe ONBLITOB O BU3YaIU3alMM TIOJISI TIOCTOSTHHBIX
Ha 3emvmste. OnbIT DpcTrena. MarHuTOB.
MarHuTHOe ToJie 37eKTpuueckoro| VsyueHue siBjieHMs HAMarHMYMBaHKS BelecTsa. McciemopaHue
Toka. [IpumeHeHne ZIeiiCTBUSI 2IEKTPUYECKOTO TOKA Ha MarHUTHYIOCTDPEIKY.

3JIECKTPOMAarHnUTOB B TE€XHUKE.




IelicTBMEe MAarHUTHOIO IOJISTHA
MPOBOJHUK C TOKOM.
DJIEKTPOIBUraTe b IIOCTOSIHHOTO
ToKa. Mcrmosb3oBaHme
3JIEKTPOABUTaTE/IEeN B
TEXHUYECKUX YCTPOMCTBAX

¥ Ha TpaHCIIopTe

IIpoBeneHue OMNBITOB, IOEeMOHCTPUPYIOLIMX 3aBUCUMMOCTb CWJIbI
B3aMMOZENMCTBMSI KATYIIKM C TOKOM M MarHuTa OT CWJIbI U
HAaIlpaBJIEeHMST TOKA B KaTYIIIKeE.

AHanM3 cUTyauuit NpakTUYeCKOro NpMMeHeHUs 3JIEKTPOMarHuToB (B
OBITOBBIX TEeXHUYECKUX YCTPOWCTBAX, IIPOMBIIIIJIEHHOCTH,
MeOuIIMHE).

V3yyeHue neiicTBUS MarHMTHOIO TOJISI Ha TMTPOBOJHUK C TOKOM.
W3yyeHue neiicTBUS 3JIEKTPOIBUTATEIS.

Wsmepenne KII] snekTpoaBuUraTebHOM yCTAaHOBKIA.

PacriosHaBaHMe M aHaaM3 PasIMUHBIX MMPUMEHEHMI
3JIeKTpoABUraTesieit (TpaHCIOPT, OLITOBbIE YCTPOMCTBA U AP.)

DeKTpoMarHMTHas
vHAYKIM (4 1)

OmnbiTel @Papanes. $IBieHue
3JIEKTPOMAarHUTHOMN
nHayKunn. ITpaBuso Jlenma.
dnektporeHeparop. Crrocobbl
TIOTyYEHUST 3JIEKTPUYECKON
SHEepPrum. DIEeKTPOCTAHIIUY Ha
BO30OHOBJISIEMbIX

MICTOYHMKAX SHEPTUN

OmnbITHI O UCCJIeJOBAaHMIO SIBJIEHUA BHeKTpOMaFHMTHOﬁ MHOYKOMM
ucciaegoBaHue U3MEHEHM 3HAUEHUS U HaIlipaBJIEHUA
VMHOYKIOVOHHOI'O TOKa

Pe3epBHoe Bpems (3 1)




8 kmacc (102 )

TemMaTUUeCKUI OcHOBHOe cofiep)kaHe OcHOBHbIE BUABI JeSITeTbHOCTU yJaluxcs(Ha
6JI0K, TEMa YPOBHE yYeOHBIX JIe/ICTBUII)
Paspen 8. Mexanuueckue siBienus (40 u)
MexaHunueckoe MexaHnueckoe IBVDKEHME. AHanmms 1 o6Cy>KaeHMe Pa3INYHbIX IPYMEPOB MEXaHNUYECKOIO
ABIDKeHMe MarepuasnbHasi TOUKa. BVDKEHYSI.

M CIIOCOGHI ero
omucanus (10 u)

Cucrema oTcuéra.
OTHOCHUTENIBHOCTh
MeXaHNYeCKOoro

OBVDKEHMSI.

PaBHOMepHOE

MPSIMOJIMHETHOe IBV>KEHME.
HepaBHOMepHOe MpsiMOJIMHETHOe
nBuskenve. CpemHsist u
MT'HOBEHHast

CKOPOCTD TeJia Ipu
HEpPaBHOMEPHOM [ABVKEHUM.
VcropeHne.

PaBHoyckopeHHOe
MPSIMOJIMHETHOe

nBukeHne. CBobogHOE MajeHue.
OmnbiTel [Nanmitest.

PaBHOMepHOe ABUMKEeHVE

o okpy>kHocTHu. Ilepuog,

¥ 4acTOTa O6palleHns.
JIvHeliHas ¥ yIJIOBasi CKOPOCTH.
IlenTpocTpemuTebHOE
YCKOpeHue

O6cyskaeHne IpaHul] IPUMEHUMOCTY MOIe/M «MaTepuasibHast
TOYKa».

OmnucaHme MeXaHMUYECKOro ABMKEHMS PasIMUHbIMU CIIOCOGaMU
(ypaBHeHMe, Tabiania, rpaduk).

AHanu3 5KU3HEHHbIX CUTYalyi, B KOTOPbIX MPOSIBJISIETCS
OTHOCUTEJIbHOCTh MEXaHMYeCKOro ABMsKeHus. HaGmogeHne
MeXaHMYeCKOro ABVKEHUST Tejla OTHOCUTEIbHO PasHbIX TeJI OTCUETA.
CpaBHeHMe MyTeil ¥ TPAeKTOPUI IBVDKEHMsI OFHOTO M TOTO JKe Teja
OTHOCUTEJIbHO PasHbIX TeJI OTCUETA.

Ananmu3 Texcra ['aymiess 06 OTHOCUTENBHOCTM ABVMXKEHMST; BBITIOJIHEHYE
3aJJaHMIA 110 TEKCTY (CMbICJIOBOe uTeHue). OrpeneneHne cpefHen
CKOPOCTM CKOJIbXKeHMsI 6pycKa MM ABVKEHMS IIapyKa 10 HaKJIOHHOM
TUIOCKOCTU. AHa/IM3 U OOCYKIEHMUE CIIOCOOOB MPUGMKEHHOTO
orpefeeH s MTHOBEHHOM CKOPOCTM.

OrmpenesieHre CKOPOCTY PaBHOMEPHOTO ABMKeHUs (IlapuKa B
SKUIKOCTH, MO/ 3JIEKTPUIECKOTO aBTOMOOWIIS U T. T1.).
Onpenesnenne myTH, MPOMAEHHOrO 3a JaHHbBINA ITPOMEKYTOK BPpEMEHM,
¥ CKOPOCTH TeJia 1o rpaduKy 3aBUCUMOCTH ITyTU PaBHOMEPHOTO
nBuskeHust ot Bpemenn. O6CysKIeHre BO3MOKHbBIX TPUHIIUIIOB
IeicTBUSI TIPUOOPOB, U3MEPSIIOIINX CKOPOCTh (CMUIAOMETPOB).




Bbrumciienne mOyTM M CKOPOCTM  IIpHU
MPSIMOJIMHENHOM IBV>KEHUM TeJia.
OrmpepiesieHne MPONMAEHHOTO MYTH M YCKOPEHMsSI OBVSKEHMS Teja 10
rpaduxy 3aBMCUMOCTU CKOpPOCTU PaBHOYCKOPEHHOTO
MPSIMOJIMHEHOTO IBVYKEHMSI Tejla OT BPEMEHM!.

OrnpepiesieHe YCKOPEHMs Tejia TPy PaBHOYCKOPEHHOM [IBVSKEHMM
0 HAKJIOHHOJ IIJIOCKOCTMN.

V3smepeHne mepmo/ia 1 YacTOThbI OOPAIeHNsT Teia 10 OKPYKHOCTH!.
OmnpenesieHrie CKOPOCTM PAaBHOMEPHOIO OBVMKEHMS TeJIaIo
OKPY>KHOCTH.

Pelienne 3aau Ha orpejiesieHe KMHeMaTUYeCKUX XapaKTepUCTUK
MeXaHUYeCKOTrO IBUKEeHMs Pa3IMUYHbIX BUIOB.

PacriosnaBaHue 1 mpubIMsKEHHOE OMCcaHue pasJIMYHbIX BUIOB
MEeXaHUYEeCKOTO IBMKEHMS B IPUPOLE U TEXHUKE (Ha mpuMepax
CBOGOIHO MafAIOIMX TeJ, IBUKEHMS KMBOTHbBIX, HEOECHBIX TeJI,
TPaHCIIOPTHBIX CPEICTB U JP.)

PaBHOYCKOPEHHOM

BsanmopeiicTBue
Test (20 u)

ITepBsbiit 3akoH HbroTOHA.
Bropoit 3akoH HbloToHa.
Tperuit 3akoH HproToHa.
TTpuHIUTT CyTIePITO3UITNA
CUJL.

Cuia yrpyroctu. 3aKoH
I'yka. Cusia TpeHus: cuia
TPEHUST CKOJIbKEHMSI, CuIa
TPEHMST TTOKOSI, APYTME BUIbI
TpeHusI.

Cuta TSDKeCTU U 3aKOH
BCEMMPHOI'O TATOTEHMSI.
VckopeHne cBOGOHOTO
nageHus. JIBukeHne iaHeT

Hab6smromenne 1 06Cy>kKaeHne OIbITOB C ABVKEHMEM TeJia TPy
YMEHBIIEHUM BIVUSIHUSI APYTUX TeJI, PENITCTBYIOIIUX ABUKEHUIO.
Amnanus Tekcra ['anmsiest ¢ onmvcaHemM MbICJIEHHOTO
SKCIepUMeHTa, 0G0CHOBBIBAIOILIETO 3aKOH MHEPLINHA;
BBITIOJTHEHME 3a[aHUI TIO TEKCTY (CMBICJIOBOE UTEHME).
O6c¢cyskaeHre BO3MOKHOCTM BBITIOJTHEHMSI 3aKOHA MHEPILUIB
pas/IMUYHBIX CUCTEMaxX OTCUYETa.

Habomenne 1 o6Ccy>kaeHe MeXaHUYeCKUX SIBJIEHU,
MPOUCXOISIIMX B cucTeMe OTcuéra «Teneskka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM [IBMYXKEHUM OTHOCUTENIBHO
KabyuHeTaGU3UKA.

ITeiicTBYSI C BEKTOPAMM CUJI: BBITIOJIHEHME 3aaHUIA I10 CJIOXKEHUIO
¥ BBIYMTAHUIO BEKTOPOB.




IIpodoiceHue maba.

TemaTnuecknii
0JI0K, TEMA

OCHOBHOE coaepsKaHHe

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

Bokpyr CosHua. IlepBast
KOCMMYECKasi CKOPOCTb.
HeBecomocTb 1 neperpysku.
PaBHOBecie maTepuaabHOM
TOUKM. ABCOJIIOTHO TBEpPIOE
Tes10. PaBHOBecHe TBEPIOTO
Tejla C 3aKPEervIEHHOM OChIO
BpaieHusi. MOMEeHT CUJIbL.
LleHTp TsIRECTU

Hab6mogenne u/miu mpoBefieHe OMbITOB, OeMOHCTPUPYIOIINX
3aBUCUMOCTD YCKOPEHMSI Tesla OT IPUJIOSKEHHOM K HEMY CUJIbI U
Macchl TeJa.

Ananus u o6bsICHEHMe SIBJIEHUI C UCIIOJIb30BaHMEM BTOPOTO
3akoHa HploTOHa.

Peritenne 3amau ¢ 1CIIOIb30BaHMEM BTOPOro 3akoHa HbroToHam
[IpaBMIa CJIOKEHUS CIJI.

OrnpeneneHne skECTKOCTU TIPY>KUHBI.

AHanmMs CUTyaumii, B KOTOPbIX HABIIOAAIOTCS YIIPYyTHe
nedopmauym, v nx o6bsICHEHME C MCITOIb30BaHMeM 3aKoHa ['yka.
Pemtenne 3amau c ucrosb3oBaHMeM 3akoHa ['yka.
HccnemoBaHye 3aBUCUMMOCTY CUJIbI TPEHMST CKOJIbYKEHMS

OT CUJIbl HOpMasibHOTO AapjeHusi. O6CykAeHne pe3yabTaToB
MCCIIefOBaHMSI.

Onpenenenne KO3QGUILIMEHTA TPEHMUST CKOTbXKEHNS.

H3mepeHne Cuibl TpeHMsI TTOKOSI.

Pertenye 3agay ¢ ucrosb3oBanuemM (GOPMYJIbI IJISI CUIbI TPEHUS
CKOJIbYKEHMSI.

AHanMm3 OBUKEHMS TeJT TOJIBKO MO, AeCTBUEM CUJTBI TSIKECTU

— CBOOOJIHOTO TTafeHMsI.

O6bsicHEHVE HE3aBUCUMOCTY YCKOPEHMSI CBOOOMHOTO MaJeHUsIOT
Macchl Teja.

O1eHKa BeJIMYMHbBI CWJIBI TSITOTEHMUS, JeMCTBYIOILEeN MEeXIY
ABYMSI TeslaMu (11 pasHbIX Macc).

AnHanu3s ABVM>KeHNST HeOeCHBIX TeJl MO, NeMICTBMEM CUJIbI TSTOTEeHUS (C
MCIIOJIb30BaHMEM JOTMOJHUTENIbHBIX MUCTOYHMUKOB MHDOpMAaIyn).




Pemtenne 3amay ¢ MUCIOIb30BaHMEM 3aKOHA BCEMMPHOTO TSITOTEHMST U
bopmyIIBI 1711 pacuéTa CUJIBI TSKECTH.

AHanmM3 OpUIMHAJIBHOTO TEKCTa, OIMCHIBAIOIIErO IIPOSIBJIEHUS
3aKOHA BCEMMPHOI'O TSATOTEHMs]; BBIIOJHEHNME 3aaHuil IO TeKCTY
(cMbICTIOBOE UTEHME).

Hab6mogenne 1 o6cyskaeHre ONBITOB 110 U3MEHEHUIO Beca Tesalpyu
YCKOPEHHOM I BVI>KEHUN.

AHanM3 yCI0BUI BO3HMKHOBEHUSI HEBECOMOCTU U TIEpe

rPY3KU.

PelieHne 3agau Ha onpeziesieHNe Beca Tejla B Pa3/IMUHbIX YCIOBMSIX.
AHanus cui, AeMCTBYIOIIMX Ha TeJslo, ITIOKOsIllieecsl Ha oIope.
OrmpenesieHne LEHTPA TSKECTU Pa3IMYHbIX Tel

3aKOHbI
coxpaHenmust (10

)

Wmnynbe Tena. ismeHeHue
umIysbca. IMmysabc cuibl.
3aKOH COXpaHeHMsI UMITYJIbCA.
PeakTiBHOE OBMKEHME.
MexaHnmnueckast paboTa u
MOIIHOCTb. Pabora cui
TSIKECTH, YIIPYTOCTHU, TPEHMS.
CBs13b 9HEprUM U paboThI.
[NoreHuManpHast SHeprusl Tena,
TIOJHSITOrO HaJ, IOBEPXHOCTHIO
3evumn. [ToreHumanpHas
SHeprusi C>KaToy MPY>KMHBL.
KuHeTtnueckas sHeprusl.
Teopema 0 KMHETHYECKOI
SHeprum.

Hab6monenne n o6cy>kaeHne ONbITOB, TeMOHCTPUPYIOIINX
rnepenavy MMITYJIbCA ITPU B3aMMOEICTBUM TeJI, 3aKOH COXPaHEeHUsI
VIMITYJIbCA TP a6COJIFOTHO YIIPYT'OM U HEYIIPYTOM B3aMMOJIEMCTBUU
Tesl.

AHanM3 CUTyauuit B OKPY>KaroIei >XU3HU C UCIOIb30BaHVEM
3aKOHA COXPaHEHMs MMITYJIbCa.

PacrniosHaBaHue sIBJIeHUSI peaKTMBHOI'O JBVDKEHUSI B MPUPOAEN
texunke (MC — 6umoJsiorust).

IIpuMeHeHNe 3aKOHA COXPaHEHMsI MMITYJIbCA IJISI pacuETa
pe3ysIbTaTOB B3aMMOJENCTBMS Tesl (Ha MpMMepax HeyIpyroro
B3aMMOJIECTBYSI, YIIPYTOrO IIEHTPaJbHOTO B3aMMOIEeCTBUS

IBYX OOVHAKOBBIX TeJI, OGHO U3 KOTOPBIX HEITOIABYKHO).

Pertenne 3amau ¢ MCMoIb30BaHMEM 3aKOHA COXPAHEHMS
MMITYJIbCA.

OrnpepeneHne paboOThl CUIIbI YIIPYTOCTY IPU MOIBEME Ipy3ac
MCIIO/Ib30BAaHMEM HEIMOABVKHOTO U MOLBUKHOTO GJIOKOB.




IIpodoiceHue maba.

TemaTnuecknii
0JI0K, TEMA

OCHOBHOE coaepsKaHHe

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

3aKOH COXpaHeHMsI
MeXaHUYeCKOM SHeprun

W3mepeHne MOITHOCTH.

V3mepeHne NMOTEHUMATBHONM SHEPTUM YIPYro AedopMupOBaHHON
MIPY>KUHBI.

H3mepeHne KMHETUUYECKO SHEepPruu Teja Mo AJIMHE TOPMO3HOTOITYTH.
DKCIlepMMeHTa/IbHOe CpaBHEHME W3MEHeHUs] IOTEeHIMaJbHOM U
KMHETUYECKO) SHEpruil Tejla MpU [ABWKEHUM 110 HaAKJIOHHON
IUIOCKOCTM.

DKcrepuMeHTaIbHasl IIpOBepKa 3aKOHA COXPaHeHMsI MeXaHYeCKOI
SHEepPruu Ipu CBOGOIHOM MHaeHUN.

IIpuMmeHeHMe 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPTUM OJIsT
pacyéTra MOTEHLMATbHOM M KMHETUYECKOM SHepruit tena. PelieHne
3a/1a4 C MCMHOJIb30BaHMEM 3aKOHA COXPaHEHUS

MeXaHUYeCKOM SHeprum

Pasgen 9. Mexaunueckue Kojrebauus u BoHbI (15 1)

MexaHnnueckue
KoJIe6aHms

7w

KonebatenbHoe OBUKEHME.
OCHOBHbIE XapaKTePUCTUKU
KoJieGaHMIi: MepPUO/I, YacTOTa,
amMrumMTyaa. MatemaTuuecKkuin
Y TIPY>KVMHHBINA MasiTHUKU.
IpeBpailieHue sHeprum mMpu
KOJIe6GaTEIbHOM IBVSKEHUMN.
3aTyxatolye KoyjeGaHusl.
Briny>kneHHbIe KOTe6aHMSI.
Pe3onanc

Hab6monenmne kosmeb6aumii moj, AeMCTBUEM CUJI TSDKECTU U YIIPYTOCTU U
obHapysKeHMe TTOJOOHBIX KoiebaHMI1 B OKPY>KaloIlleMMupe.

AHanus konebaHuit rpysa Ha HUTU U Ha nipy>kuHe. OnpeneseHne
YacTOThI KOJIeGaHMII MaTEMaTUUYECKOTO ¥ MPYKMHHOTO MasiTHMKOB.
Hab6omeHne 1 o6bsicHeHMe SIBJIEHMs pe3oHaHca. ViccienoBanne
3aBUCMMOCTH Tepuoaa KojaebaHmii MOABEIIEHHOTO K HUTU rpy3a OT
OJIVHBbI HUTNU.

[TpoBepka He3aBMCMMOCTM Tepuoja KojaebaHMii Ipysa,
MOJIBEIIIEHHOTO K JIEHTE, OT MacChl rpysa.




Hab6monenne 1 06Cy>kAeHne OIbITOB, AEMOHCTPUPYIOLINX
3aBMCUMOCTD Ilepuofa KoysiebaHuii MpPy>KMHHOTO MasiTHMKAOT
MaccChl Ipy3a U KECTKOCTU MPY>KUHBI.

IIpumeHeHMe MaTeMaTUYECKOTO ¥ MPYKMHHOTO MasTHUKOB

B KaueCTBe MOJIeJiel AJ1s1 ONMCaHMsI KoJieGaHMii B OKPYsKAIOIEM
Mupe.

Pelienne 3agay, CBSI3aHHBIX C BbIUMCIEHMEM MJIM OI[@HKOI
YacToThI (Mepuopaa) KoyiebaHmin

Mexauuueckue CBoJicTBa MEXaHNYECKUX O6Hapy>KeHre U aHaIu3 BOJHOBBIX SIBJIEHUI B OKPY>KaIOIIEM
BOJIHBIL. 3BYK BOJIH. [IyMHA BOJIHBI. Mupe.
B8u) MeXaHuecKye BOIHbI B Hab6mrogenyne pacrpocTpaHeHNsI IIPOLOIbHBIX U ITONEPEYHbIX BOIH
TBEIOM Tere, CellcMIIeCKHue (1a Mogzenn) 1 oGHapysKeHMe aHAJIOTMYHBIX BUIOB BOJIH B IIPUPOJE
BOJTHBL (3BYK, BOASIHbIE BOJIHBI).
3ByK. TPOMKOCTD 3BYKa BrrunciieHve IMHBI BOJIHBI M CKOPOCTM PacCIIpOCTPaHEHUS
u BbIcOTa ToHa. OTpaskeHMe SBYKOBBIX BOJIH.
3ByKa, UH(bPassyK u DKCIIepUMeHTaIbHOE _ompe/ie/ieHye TPAHUIL YACTOTHI CITBIIMMBIX
VIIBTPasByK 3BYKOBBIX KOJIEGaHUIA.
Ha6nonenne 3aBUCMMOCTH BbICOTHI 3BYKa OT YaCTOThI (B TOMUMUCTIE
C UCIIOJIb30BAHMEM MY3bIKAIbHBIX UHCTPYMEHTOB).
Ha6mtonenne u o6bsicHeHME SIBJIEHUST aKYCTUUYECKOTO Pe30HAaHCa.
AHa/i13 OPUTMHAIBHOTO TEKCTa, MTOCBSIIEHHOTO UCIIOIb30BaHNIO
3ByKa (MM yJIbTPa3ByKa) B TEXHMKE (9XOJIOKAIMs, YIbTPasBYK B
MeIMIIMHE U [P.); BBIMIOJIHEHNE 3aJaHNIi 110 TEKCTY (CMBICIOBOE
YTeHue)
Paszgen 10. DyieKTpoMarHuTHOE I0JIe ¥ 3JIEKTPOMarHUTHbIE BOJIHBI (8 u)
DJ/IeKTpPOMarHuTHOe | DJIEKTPOMAarHMUTHOE ToJIe. ITocTtpoeHne paccyskneHuii, 060CHOBBIBAIOIIMX B3aMMOCBSI3b
nosie DJIEeKTPOMAarHUTHbIE BOJIHBI. 9JIEKTPUUECKOrO ¥ MarHUTHOTO TIOJIeI].




IIpodoiceHue maba.

TemaTnuecknii
0JI0K, TEMA

OCHOBHOE coaepsKaHHe

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

M 3/eKTpomar-
HUTHBIE BOJHBI
6w

CBoJICTBa 3JIEKTPOMAarHMUTHBIX
BouiH. [lIkasa s/ekTpo -
MarHMTHBIX BOJIH.
Hcnonb3oBanne
9JIEKTPOMAarHUTHbBIX BOJIH [IJIsT
COTOBOJ CBSI3N.
DJIeKTpOMarHuTHas mpupopa
cBera. CKOpOCTbh CBeTa.
BosHoBbIE CBOJiCTBa CBeTa

OKcITepUMEeHTAIbHOE M3y4YeHMe CBOMCTB 3JIEKTPOMArHUTHBIX

BOJIH (B TOM YMCJIE C IOMOIIbIO MOOMIIBHOTO TesiedoHa).

AHanu3 peHTreHOBCKMX CHUMKOB YeJIOBEYEeCKOTO

opraHusMa.

AHaMM3 TEKCTOB, ONMMCHIBAIOLINX ITPOSBIEHUS 3JIEKTPOMAr HUTHOT'O
WU3Ty4YEeHUsT B TIPUPOZE: SKUBbIE OPTraHU3Mbl, U3TyUeHMs] He6eCHbIX
Tes (CMBICJIOBOE UTeHue).

PacrosHaBaHue M aHa/IM3 PasJUYHbIX TTPUMEHEHUN
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE.

Peltienne 3amau ¢ MCMmosib3oBaHueM (HOpPMYJT OJjisi CKOPOCTHU
9JIEKTPOMAarHUTHBIX BOJIH, IJIMHBI BOJIHBI ¥ YaCTOThI CBETA

Paspen 11.

CgeroBble siBiieHns (15 1)

3aKOHBI

pacnpocTpaHeHust
cBeTa (6 )

Hctounuku cBerta. JIyueBas
Mopesib CBeTa.
ITpsimonuHeliHOe
pacripocTpaHeHue CBeTa.
3armennst ConHua u JIyHbI.
OTtpaskenne cBeta. [Tmockoe
3epKaJio. 3aKOH OTPasKeHUST
cBera.

ITpenomnenne caera. 3akOH
MpeJIOMJIEHNS CBETa.

TTonHOEe BHYTpeHHee OTpaskeHue
cgera. Mcrosnib3oBaHue

Hab6JtromeHne onbITOB, JEMOHCTPUPYIOILINX SIBJIEHME
MIPSIMOJIMHEITHOTO PaCIIpOCTpaHeHsl cBeTa (BO3HMKHOBEHME TEeHU U
MOJYTEHN), ¥ UX UHTEPIIPETAlNs C UCIIOIb30BaHMEM ITOHSI TS
CBETOBOTO JIyyYa.

O6bsiICHEHME ¥ MOIEIMPOBAHME COJIHEYHOTO U JIYHHOTO 3aTMEHMIA.
WccnenoBanne 3aBUCMMOCTM YTIjla OTPasKE€HMST CBETOBOTO JIyYaoT
yrJia mageHus.

VisyueHne CBOMCTB M300pakeHNsI B IJIOCKOM 3epKaJie.
Hab6mogeHne u 06bsiCHEHME OMbBITOB IO MTOJTYUYEHUIO M306pakeHmii B
BOTHYTOM 1 BBIITYKJIOM 3epKasax. HabmiogeHne u o6bscHeHe




BHYTPEHHEro OTpa>kKeHUs B
OIITUYECKNX CBETOBOAAX

OIIBITOB IO MPEJIOMJIEHMIO CBETA HA TPAHMUIE PA3IUYHBIX CPell, B TOM
YMCIJIe OMBITOB C TOJHBIM BHYTPEHHMM OTpakeHueM.ccienoBaHue
3aBMCHMMOCTHM yIJIa IIpeIoMJIeHMs] OT yrJjia MaJleHNsI CBeTOBOIO Jiyya
Ha rpaHuIIe «BO3YyX — CTEKJIO».

PacriosHaBaHme SIBJIeHUI OTpa>kKeHMsI U IMPeJIOMJIEHUsT CBeTaB
MMOBCEOHEBHOM XMU3HU. AHa/IN3 1 OObSICHEHME SIBJIEHMS
ONTUYECKOTO MMpaXKa.

Pertenne 3amay ¢ MCHo/b30BaHMEM 3aKOHOB OTPasKEHUSU
MpeIOMJIEHMST CBETA

JIuH3bI U
OITHYECKUE
npu6opsbI(6 1)

JIvH3a, xop Jydeii B JIMH3eE.

OnTtuyeckasl cucrema.
OnTtnueckue pnoOopskI:
doTroanmapar, MUKPOCKOTT

u Teneckorn. I'y1a3 kak

OITHYecKast cucrema.
BmmzopykocTts u
AJIBHO30PKOCTh

TTosmyyenue n306paskeHnii ¢ TIOMOIIbIO COOMpAIOIE U
pacceuBaroIen JIMHS.

Ormnpenenene GOKYCHOTO PACCTOSIHUS M ONTUYECKOW CUJIbI
COGMparoIeN JIMH3bI.

AHanus yCTpoCTBa U IMIPUHLIMITA JeMCTBUSI HEKOTOPBIX ONTUUECKUX
npubopoB: doToarapaTa, MMKPOCKOIIA, TeJIeCKOIa

(MC — 6mnonorust, aCTpOHOMMSI).

Awnanus siBjieHu 6J1M30PYKOCTH U AaTbHO30PKOCTH, TIPUHIIUIIA
nerictBus oukoB (MC — 6Gumostorus)

Pa3snokenue
Gesoro cBera B
crekTp (3 1)

PasnoskeHne Genoro cmera
B criekTp. OnbiThl HploTOHA.
CJrioskeHMe CreKTPaIbHbIX
1BeToB. [lucrnepcus cBeTa

Ha6sonenne o pasioskeHnIo 6ey1oro cBeTa B CIIEKTP.
Hab6ionenne u o6bsicHeHMe OMBITOB 1O MOJTyueHuIo 6eyorocsera
IIPU CJIOSKEHUM CBeTa Pa3HbIX IIBETOB.

IIpoBeneHne 1 OODBSICHEHME ONBITOB IO BOCIPUSTUIO LiBETa
IpefMETOB IIpM MX HaAO/IIOAEHUM uepe3 LIBETOBble (GUIILTPHI
(1BETHBIE OUYKM)

Pa3gen 12. KBanTtoBble siBineHus (17 4)

HUcnyckanue
¥ HOTJIOLeHNe

Omnbrtel Pesepdopna u
IIJIaHeTapHasi Mofiesib aToMa.

OG6cyskneHue ey OnbITOB Pesepdopna mo uccienoBaHuio
aTOMOB, BBIIBJDKEHME TMIIOTE3 O BO3MOSKHBIX pe3yJIbTaTax




OkxoHuaHue maba.

TemaTnuecknii
0JI0K, TEMA

OCHOBHOE coaepsKaHHe

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

cBera aTromom(4

)

Mopenb aroma bopa.
Hcmyckanue u morJsolieHne
cBeraaTomMoM. KBaHTBI.
JIHeliyaTbie CIIEeKTPBI

OINBITOB B 3aBUCUMOCTH OT IPEAIO/araeéMoro CTpOeHusl aTOMOB,
dbopmynupoBaHe BbIBOAOB 13 PE3yJIbTaTOB OIBITOB.
O6cyskaeHne MPOTMBOPEUMIi TUIAHETAPHOM MOJEIM aToMa

¥ OCHOBaHMII IJIs1 TUITOTe3bl Bopa O cTalMoHapHBIX OpOUTAx
9JIEKTPOHOB.

Hab6sro1eHne CIIONIHbIX M JIMHEYAThIX CIIEKTPOB U3JTYYeHMST
paszmuHbIx BerecTB. O6bsiCHEHME JIMHENYAThIX CIIEKTPOB
W3ITYYeHUST

CrpoeHue
aTOMHOTIO sIipa
(6 9)

PagmoaktuBHOCTh. Anbda, 6eTa
u ramma usinyuenusi. CTpoeHue
aToMHoro sigpa. HykionHast
MoOZe/lb aTOMHOTOSIApA.
UsoTorbl. PagyoakTBHbBIE
npeBpaitenus. [lepuon,
noJrypacnana.

HelicTBUS pagyioaKTUBHBIX
U3JTyYeHUI Ha SKUBbIe
OpraHM3Mbl

O6cyskaeHNe BO3MOSKHBIX TUIIOTe3 O MOJEISIX CTPOeHUs siApa.
OrnpepeneHne cocTasa sep MO 3aJaHHBIM MacCOBBIM U 3apsiIOBbIM
4yKciIaM U 10 TMOJIOSKEHUIO B IIepUOINYECKOI CUCTEME 37IeMEHTOB
(MC — xummns).

AHanm3 M3MeHeHMsI COCTaBa sIApa U ero IMOJIOKEHWS B
NIepUOAIMYECKOlL cucTeme Tipu aibda paanMoakTUBHOCTH

(MC — xummns).

Viccnenosanue TpekoB a/ibPa vacTull 1o rotoBbiM (GoTorpadusim.
OGHapy>keHe ¥ U3MepeHyue paguanMoHHOro (GoHa C MOMOLIBIO
IO3MMeTpa, OLIeHKA ero MHTeHCUBHOCTH.

AHanm3 GMOJIOrMYeCKUX M3MeHEHMU, ITPOVCXOASIINX O,
IeICTBMEM paguOaKTUBHBIX usayuennit (MC — 6uosorus).
Wcnonb3oBaHnne pafnoakTUBHBIX u3ayuennii B meauiyte (MC

— GuoJIoTHS)

SInepubie
peaxkuyu (7 4)

SnepHbie peakiyy. 3aKOHBI
COXpaHEeHMsI 3aPsIIOBOrO

Pentenne 3aau ¢ MCHoJib30BaHMEM 3aKOHOB COXpaHEeHUs
MaCCOBBIX U 3apsifOBbIX UYMCEJI Ha OIlpeae/ieHne pe3yibTaTOB




¥ MacCOBOTO UMcCesl. DHeprust
CBSI3M aTOMHBIX sinep. CBs3b
Macchl U 3Heprun. Peakiuym
CMHTe3a U JeJIeHus simep.
Uctounuku sHeprum ConHLa
U 3BE31.

SInepHasi sHepreTuka

SIIePHBIX PeaKiuil; aHaIU3 BO3MOXKHOCTU WJIM HEBO3MOKHOCTU
SITePHON peaKIiyu.

O1ieHKa 3HEPTUM CBSI3U sIIEP C MCIOJIb30BaHUEM (GOPMYJIbI
DVHIITENHA.

O6cyskaeHne MepCneKkTUB UCIOIb30BaHMS YIIPABJISIEMOTIO
TepMOSIIepHOr O CMHTe3a.

OG6cyskaeHye NPEeUMYIIECTB U S9KOJIOTUUECKUX ITPOOJieM,
CBSI3aHHBIX C simepHoii sHepreTukoi (MC — sKkoorust)

IToBTOPUTE/IBHO - 0606IIAIOLIYIT MOAYID (9 U)

Cucremarusaumus u
06006111eH1Ie
IpeaMeTHOIO
cofepskaHus

¥ OITbITa
IesATeIbHOCTH,
NPUOGPETEHHOTO
IIpY U3YUYEHUU
BCEro Kypca
(71718971

O60611IeHMe CoepsKaHUS
Ka>KAOT'0 3 OCHOBHBIX
paszmenoB Kypca GU3MKI:
MexaHUYecKue, TeIJIoBbIe,
9JIEKTPOMarHUTHbIe, KBAHTOBbIE
SIBJIEHMSI.

HayunbIit MeTOn, TO3HAHMS U
ero peanmsauus B
usuueckux mccienoOBaHMUSIX.
CBs13b pu3MKu u
COBpPEMEHHBIX TeXHOJIOTUI B
obsacTuriepenaun
uHopMalum, SHepreTuke,
TpaHCIIOpPTE

BoinosnHenne y4yeGHBIX 3amaHMi, TpeOyIoIMX IeMOHCTpaluun
KOMITETEHTHOCTE},  XapaKTepM3YIOIIMX  eCTeCTBeHHOHAYUYHYIO
rpaMOTHOCTb:

6 TIpVMeHeHMsI TIOJIYYeHHbIX 3HAHUI [JI1 HAyYHOT'O OOBSICHEHMS
dbusnyeckux sBIEHUN B OKPY KaIOIIEN MPUPOJE U IOBCESHEBHOM
SKM3HU, a TaKyKe BbISIBIEHMST (PU3MUECKMX OCHOB Psifia COBPEeMEHHbIX
TEXHOJIOTUIA;

6 IpYMEHEeHMS] OCBOEHHbBIX IKCIIEPUMEHTATbHbIX YMEHMI IJIsT
uccenoBaHust GU3NUYECKUX SIBJIEHMI, B TOM YMCJIe OJI1 TIPOBEPKU
TUIIOTE3 U BBISIBJIEHMS] 3aKOHOMEPHOCTEN.

Pelurtenne pacyéTHbIX 337124, B TOM YMCJIe TIPEAIIOIaralonmx

UCIOJIb30BaHNe GU3NYECKOr MOJEeIM M OCHOBAHHBIX Ha COAEPIKaHUU

PasIMYHBIX pa3aesaoB Kypca GU3UKNU.

BrlinosiHeHNe 1 3a1MTa IPYIIIOBBIX MJIM MHAVBULYJIbHBIX

MIPOEKTOB, CBSI3aHHBIX C COZlep>KaHMeM Kypca GU3MKU
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