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denepanbhas pabodas mporpamMma o ydeOHomy mnpenmery «®Dwusmka» (0a3oBbIii ypoBeHb) (mpeaMeTHas obnacth «EcTecTBeHHO-HAay4HBIC
npeaMEThI») (Jajiee COOTBETCTBEHHO — MporpaMma 1o (usuke, (u3nka) BKIHOYACT MOSCHUTEIBHYIO 3aIUCKY, COJEpKaHHe OOydeHUs, IUIAaHUpYeMbIe
pe3ynbTaThl OCBOCHUS MPOTpaMMBbl 10 (PHU3KKE, TEeMATHUECKOE TNTAHUPOBAHUE.

HOACHUTEJIBHASA 3AIINCKA

[IporpaMmma mo ¢u3uke Ha ypOBHE OCHOBHOro oOmiero oOpa3oBaHMsI COCTaBJI€HA Ha OCHOBE IIOJIO)KEHMH U TpeOOBaHMH K pe3yabTaTam
OCBOCHHSI Ha 0a30BOM YPOBHE OCHOBHOW oOpazoBaTeiabHOM mporpammsbl, mnpeactaBieHHbIXx B PI'OC 00O, a Ttaxxke ¢ ya€toM (enepanbHO paboueit
nmporpamMmbl BocrinTanus U KoHnenmmm npenogaBanus yaeOHoro npeamera «Dusnukay.

Conepxanne pOrpamMMBbl mo  ¢usmke HaIpaBJIeHO Ha  (OPMHPOBAHUE ECTECTBEHHOHAYYHOH TPAMOTHOCTH OOYJalOIIMXCS
Y OpPraHu3alvio0 W3ydeHUs (U3HWKH Ha JIEATEIILHOCTHOW OCHOBe. B mporpamMMe mo ¢u3nke YIUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO TIpeiMeTa B
peasmzanuu  TpeboBaHuit PI'OC OOO K I1UIAHUPYEMBIM JUYHOCTHBIM W METalpeJAMETHBIM pe3yiabTaTaM OOYy4eHHs, a TaKXKe MEKIIPEJIMETHBIE
CBSI3M €CTECTBEHHOHAYJYHBIX YJ4EOHBIX MPEIMETOB Ha YypPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI.

[Mporpamma 1o (u3MKe YycTaHABIMBACT paclpenelieHue y4eOHOro wmarepuana mo rojam oOydenus (Mo Kiaccam), Tpejjiaraet
MPUMEPHYIO TIOCIE0BATEIHbHOCTh U3YYCHUsI TEM, OCHOBAaHHYIO Ha JIOTHKE PAa3BUTHS NPEAMETHOTO COJIEPX)aHHS W Y4ETe BO3PACTHBIX 0COOCHHOCTEH
00yJaroImmxcs.

[Iporpamma 1o ¢usuke pa3paboTaHa C IEIbI0 OKa3aHUS METOJWYECKON TOMOIIM YYUTETI0 B CO3JaHUU pabodeil mporpaMMbl MO ydeOHOMY
IIPEIMETY.

@dusnka SBISIETCS CUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIS)KAT B OCHOBE
IIPOLIECCOB M SIBJICHUH, M3y4aeMbIX XUMHEH, Ouosoruel, actpoHoMuend M (u3n4eckoil reorpadued, BHOCHUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MMpa, MpPeJOoCTaBiIseT Haubosiee sACHble 00pas3lbl NPUMEHEHUs HAydHOro MeToJa IIO3HaHMSA, TO €CTh Ccrocoda IOJydeHus
JOCTOBEPHBIX 3HAaHUH O MUpE.

OnHa W3 rHaBHBIX 337a4d  (pu3MyecKoro oOpa3oBaHUS B CTPYKType o0mero oopa3zoBaHus COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYIHOMH
I'PaMOTHOCTH U MHTEpeca K HayKe y 00 yJaroIIuXcsl.

W3ydenne ¢u3ukun Ha 0a30BOM YpOBHE NpeANojiaraeT OBJAJCHHE CIEeIYIOIUMU KOMIIETEHTHOCTSMH, XapaKT€PU3YIOIIMMU €CTECTBEHHO-
Hay4HYIO [PaMOTHOCTb:!

Hay4YHO OOBACHATH SIBJICHMUS,

OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HAYy4YHOI'O UCCIIEJOBaHUS; HHTEPIPETUPOBATH JTaHHbIE u UCIOJIb30BATh Hay4HbIe

JI0Ka3aTeNbCTBa Ui HOJTy4eHHS BBIBOZIOB.



Lenn u3ydenus: GU3MKKM HA ypOBHE OCHOBHOTO oOmiero oopasoBanus onpeznencHsl B Konnenuuu npenojaBanus ydeOHoro mpenmera «Dusmka» B
00pazoBaTeIbHBIX OPraHU3AMIX Poccuiickoit ®denepannu, pean3yomux OCHOBHBIE o0meo0pa3oBaTeIbHBIE
UIIPOTPAMMBI, YIBEPKIAEHHON peuieHueM Kosmernn MunucrepcrBa npocBenienust Poccuiickoit denepanyu (mpotokon ot 3
nexadpst 2019 r. Ne [1K4BH).

Lenun u3ydenus: GU3MKM:

npuoOpeTeHre HHTEpeca W CTPEeMIICHHS OOYJalolMXcs K HAayJYHOMY H3YYEHHUIO MPHPOJBI, PA3BUTHE MX HHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABIECHUHA O HAydyHOM METOJE TMO3HaHUS U (HOPMUPOBAHUE HCCIIEIOBATENLCKOIO OTHOIIEHHSI K OKPY)KAIOIIUM SIBJICHUSM;

(¢bopMUpOBaHHE HAaydyHOTO MHPOBO33PEHHUSI KaK pe3yiabTaTa HW3Y4EHHUsS] OCHOB CTPOEHUS MaTepUH M (yHIaMEHTAIbHbBIX 3aKOHOB (DU3HKH,

(dbopMupoBaHUE TpeACTaBICHUI 0 poau  QU3MKM  JUIS  Pa3BUTUS  JPYIrHUX €CTECTBEHHBIX HayK, TEXHUKHU U TE€XHOJIOTHII;

pa3BUTHE TIPEACTABICHMA O BO3MOXKHBIX cdepax Oyaymer npopecCHOHANTBHONW NEATENbHOCTH, CBS3aHHOM C (PU3MKOM, MOATOTOBKA K
JanpHelneMy oOy4eHUIO0 B 3TOM HaIlpaBJIEHUU.

JlocTuxkeHne 3THX LieJed mporpamMmbl o (U3MKEe HAa YpOBHE OCHOBHOI'O OOIIero oOpa3oBaHHs 00ecreunBaeTcs pelieHueM CIEAYIOMINX 3a/au:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOEHHWU BELIECTBA, O MEXAHUYECKUX, TEIUIOBBIX, DSJEKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSAX;

npruoOpeTeHue YMEHUM OIHCHIBATh U OOBACHATH buznueckue SIBJIEHUS C MCII0JIb30BAaHUEM MOJydEHHBIX 3HAHUI;

OCBOCHHE METOAOB PpELICHUs MPOCTEHIINX pacuy€THBIX 3aJad C MHCIOJb30BAHMEM (PU3MYECKUX MOJETIEH, TBOPUECKUX M IPAKTHKO-
OpPHEHTUPOBAHHBIX 33734,

pa3BUTHE yMEHMH  HaOII0#aTh  NPUPOJAHBIE  SIBIEHUS M BBINOJHATH  ONBITHI, JIAOOpAaTOpHblE pPAabOTBl M AKCIEPUMEHTAJIbHBIE
UCCIIEIOBAaHUSI C MHCIOJIb30BAHUEM U3MEPUTENBHBIX TPHOOPOB;

OCBOCHHE NPUEMOB paboThl ¢ MHpOpMALUEH (U3MUECKOro COJepXkaHus, BKIKOYas MHPOPMALMIO O COBPEMEHHBIX JOCTIDKEHHMSIX (U3UKH,
aHaIM3 W KPUTHUYECKOE OLIEHUBaHUE MH(OpPMAILUH;

3HaKOMCTBO  cO  cdepaMu  NPO(PECCHOHANBHOW  JESITEIbHOCTH,  CBA3aHHBIMU C  (U3MKOH, M  COBPEMEHHBIMU  TEXHOJIOTUSAMH,
OCHOBAHHBIMM Ha JIOCTM)KEHUAX (PU3NYECKOM HayKu.

Ha wusydenne ¢usuku (0a3oBbIii YpOBEHb) HA ypPOBHE OCHOBHOro 00miero obpa3oBanus OoTBoauTcs 238 wacoB: B 7 Kiacce — 68
yacoB (2 waca B Hezenmo), B 8 kiacce — 68 yacos (2 yaca B Heaenmo), B 9 kiacce — 102 gaca (3 yaca B Hezelro).
[Ipeanaraemsiii B mporpamMmme 1o Gpu3MKe nepeveHs JabopaTOPHBIX PAdOT U ONIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKkTep, YIUTEIb Jenaer

BLI60p IIPOBCACHUA J'Ia60paT0pHLIX pa60T n OIIBITOB C y‘léTOM HHAUBUAYAJIbHBIX ocobOeHHOCTEH 06y11a10u11/1xc;1, CIITMCKa
OKCIICPUMCHTAJIbHBIX SaﬂaHHﬁ, npeajaaracMblXx B pPaMKaX OCHOBHOI'O T'OCYAAPCTBCHHOI'O 3K3aMCHaA I10 (1)I/I3I/IKC.



COJEPXAHUE OBYYEHUSA

7 KIIACC
Pa3nen 1. ®usuka u e€ posib B NO3HAHMHU OKPY:KaK0Iero Mupa
®uszuka — Hayka o0 npupoae. SBiaeHus npuponbl. DPU3MUECKHE SIBICHUS: MEXaHUYECKUE, TEIJIOBBIE, AJIEKTPUYECKHE, MarHUTHBIE,

CBETOBBIE, 3BYKOBBIC.
®uznueckue BenuuuHbl. 3mepenue gpusnueckux senuunH. @usndeckue npudopsl. [lorpemnocts namepennit MexayHapoHasi cucreMa eMHHIL.
Kax ¢uzuka u  Jpyrue €CTECTBEHHBIE HayKH U3y4aroT IIPUPOAY. EcrecTBeHHOHay4HBIN METOJ MTO3HAHMUS:
HaOJI0/IeHNe, MOCTaHOBKAa HAYYHOI'O BOIIPOCA, BBIABM)KEHUE THUIOTE3, SKCIEPUMEHT IO MPOBEpKE TUIOTE3, OOBSCHEHHE HaOII0JaeMOro SBJICHUS.
Onucanue pU3NYECKUX SBICHUHN C TTIOMOIIBIO MOJIETIEH.

Ilemoncmpayuu
MexaHndecKkue, TEMIOBbIE, MIEKTPUIECKHEe, MAaTHUTHBIE, CBETOBBIC sBJICHH. Dusznueckue mprudopsl U Ipoleypa MPsMbIX H3MEPEHUN aHATIOTOBBIM 1
G poBEIM

npudopom.

JlabopamopHvie pabomwi u onvimvl

Omnpenenenne 1EHbI IEJICHUS IIKaIbl K3MEPUTEILHOTO TTpudopa. 3Mepenne paccTosIHUIA.

N3mepenne 06bEma XUIKOCTH U TBEpIOTO Tena. Onpenenenrue pa3sMepoB MaJbIX TEL

W3mepenne TemmepaTypbl NpU MOMOIIM KHAKOCTHOIO TEPMOMETpa M JaTuyrKa TeMIEpaTyphl.

[IpoBenenune uccinenoBaHus MO MPOBEPKE TUIOTE3bI: JAJIbHOCTH MOJETA HIApUKa, MYHIEHHOTO0 TOPU30HTAIBHO, TEM OOJIbllie, YeM OOJIbIlIe BHICOTA
MycKa.

Paznen 2. IlepBonavajibHble CBeIeHHsI 0 CTPOEHUH BelllecTBA

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE IMCKPETHOE CTPOCHUE BEIIECTBA.

JIBukeHue yactull BeuiecTBa. CBsi3b CKOPOCTH JABMIKEHHUS YACTHI] ¢ TeMIeparypoil. bpoyHoBckoe nBuxkenue, nuddysua. BzaumopaelictBue gactuir
BEILIECTBA: MPUTHKEHUE U OTTAIKUBAHUE.

ArperatHble  COCTOSIHMSI ~ BEIECTBA: CTPOCHHE Ta30B, JKUAKOCTeH ©  TBEPABIX (KPUCTAUIMYECKHX) Tel.  B3auMOCBSI3b  MEKIY
CBOMCTBAaMHM BEIIECTB B pa3HBIX arperaTHbIX COCTOSHUSAX M UX aTOMHOMOJIEKYISpHBIM cTpoeHneM. (OCOOEHHOCTH arperaTHBIX COCTOSIHUN
BOJIBI.

Jlemoncmpayuu
Habmonenue 6poyHoBckoro neuxenus. Habmonenue nuddysun.
Habmionenne sBneHuid, OOBIACHAIOMIMXCA TNPUTSHKCHHEM WIA OTTAJKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvle pabomwl u onvimol
OrieHKa qraMeTpa aToMa METOJIOM PsIoB (¢ Ucrosib3oBanueM (otorpaduii). OnbIT 0 HAOIIOACHUIO TEIIOBOT'O PACIIUPEHHUS T'a30B.
OnbITHI IO OOHAPY)KEHUIO ACHCTBHSI CHJT MOJICKYJISIPHOTO TIPUTSHKCHUS.



Pasnen 3. /IBuikeHne U B3anMojaelicTBHeE TeJl

Mexanuueckoe nBuKeHue. PaBHOMepHOE M HepaBHOMepHOe JBukeHHE. CKopocTh. CpeqHsst CKOpOCTh IIPU HEPAaBHOMEPHOM JBMXKEHHUU. Pacuér mytu u
BPEMEHHU JIBUKEHUS. SIBIeHMe nHepuuu. 3aKoH MHepuuu. B3anMopelcTBue Ten Kak NpuYMHa U3MEHEHUsl CKOPOCTH JBIDKEHHUs Tel. Macca Kak Mmepa
MHEpTHOCTH Tena. IImoTHOCTh BemiecTsa.

CBs13b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BbEMA BEILIECTBA.

Cuna xak xapakrepuctuka B3zaumozeictBus Tten. Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢ MOMOILBIO JAWHAMoOMeETpa. fIBiieHue
TAroTeHuss M cuia Tsbkectd. Cuia TsbkecTM Ha Apyrux IuiaHerax. Bec rtema. HeBecomocTs. CroskeHHE CHJI, HalpaBi€HHBIX MO OJHOM MPSMOM.
PaBHopelicTByromas cui. Cuna TpeHus. TpeHHe CKOJIbXEHUS M TpeHHE MOKOos. TpeHue B IpUPOJE U TEXHHUKE.

Ilemoncmpayuu

HaGmronenne MexaHW4yeckoro JBWXKEHUsS Tena. l3mMepeHne CKOpoCTHM MNPSMOJMHEHHOro JIBUKEHUS.

HaGnronenue siBneHus: HHEPLUU.

Habmronenne n3ameHeHus: CKOPOCTH MpU B3auMoercTBruu Tenl. CpaBHEHHE Macce 10 B3aUMO/IEHCTBHUIO Tell.

CrioxeHue Cuil, HampaBJIEHHBIX MO OAHOUN MPSAMOI.

JlabopamopHvie pabomwi u onvimwl
OmpeneneHne CKOPOCTH PABHOMEPHOTO JBWKEHUs (IIApUKa B HIKOCTH, MOJEIN SJICKTPUYCCKOTO aBTOMOOWMIIS ¥ TaK Jajyee).
Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHHs OpyCKa MIIM IIapyKa M0 HAKJIOHHOW TIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNA.
OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTspkeHHst (nedopMariun) IpyKUHBI OT MPUITOKESHHON CHJIBI.
OnbIThI, AEMOHCTPUPYIOLUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla U XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBjienue TBEPABIX TeJl, KUKOCTel U ra3zoB

HaBnenne. CrnocoObl YMEHBIICHHS W YBEJIMUYCHUsS JaBieHus. JlaBaeHwe ra3za. 3aBUCHMOCTH JaBJICHHS Ta3za OT 00b&éMa, TeMIlepaTyphl.
[lepenaya naBieHust TBEPABIMM TEJaMHU, OJKUJIKOCTAMM M ra3amu. 3akoH [lackams. IIHeBMaTMyeckue  MallWHBI. 3aBUCUMOCTb  JIaBJICHUS
KUAKOCTU OT TuyOuHbl. [mapocratuueckuil mapagokc. CooOmraromuecs cocysl. ['uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnu u arMmocdepHoe JnaBieHue. [IpuuuHBI CyliecTBOBaHHS BO3AYMIHOW oOomouku 3emuu. Omneit  Toppuueniu.
W3mepenne atmocdepHOro AaBieHHs. 3aBUCUMOCTh aTMOC(EpPHOTO JaBleHUs OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMoc(epHOro J1aBIeHUS.

JleficTBHE JKUIKOCTH M Tra3a Ha TMOTPYKEHHOE B HUX Tejo. BbITankuBaromias (apXxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ter.
BosnyxormuiaBanue.

Jlemoncmpayuu

3aBUCUMOCTh JaBJIEHMs Traza oT Temneparypbl. llepegadya maBieHMs JKMIKOCTBIO M Tra3oM.

Coobmraromuecst CoCysl.

['uppaBnuyeckuit mpecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHIBI OT 00BEMA MOTPYKEHHOW YACTH Tela W INIOTHOCTH KUIKOCTH.

PaBeHCTBO BRITaNIKMBAIOILIEH CUIIBI BECY BBITECHEHHOMW KUJIKOCTH.



VcnoBue 1U1aBaHUS T IUIaBaHHE WM MOTPYKCHUC TCJI B 3aBUCUMOCTU OT COOTHOIICHHA IUIOTHOCTEH TCJIa U dKUAKOCTH.

Jlabopamopnule pabomwl u onvimoi

HccnepoBanue 3aBUCHUMOCTM Beca Telda B BOAE€ OT 00bEMa MNOrpyKEHHOHM B )KUJIKOCTh YaCTHU TeEJA.

OmnpeneneHue BBITAJIKUBAIOIIEH CWIbI, JACUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCMMOCTH BBITAIKABAIOIIECH CHJIbI, JCHCTBYIOIEM Ha TEJO B KUIAKOCTH, OT MACChl TEJA.

OnepIThI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTb BBITAJKMBAIOIICH CHJIbI, ACUCTBYIOLIEH HA TEJIO B KHJIKOCTH, OT 00bEMa MOrpYyXKEHHOW B MKUIAKOCTb
YacTH TeJa U OT INIOTHOCTH KUIKOCTH.

KoncTtpynpoBanne apeoMmerpa WJIM KOHCTPYMPOBAHUE JIOJKH U OIPENEIICHHE €€ IPY30M0IbEMHOCTH.
Paznen 5. Pa6ora u momHocTh. JHeprusi Mexannueckast pabora. MoniHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJOK, HakJIOHHas MIOocKocTh. [IpaBuno paBHOBecus peluara. I[IpuMeHeHHe mpaBuiIa paBHOBECHS pblyara K
6moky. «3omoroe mnpaBuiio» MexaHuku. KIIJ[ npocteix Mmexanu3mMoB. IIpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHernueckas W mnoTeHuuanbHas SHeprus. [IpeBpallieHHe OJHOrO BUa MEXaHWYECKOM HHEPruu B APYrod. 3aKOH
COXPaHEHHS SJHEPTHH B MEXaHUKE.
Ilemoncmpayuu

[Ipumepsl MPOCTHIX MEXaHNU3MOB.

JlabopamopHvie pabomwi u onvimvl
Omnpenenenue pabOThl CHUJIBI  TPEHHS] TPH PaBHOMEPHOM JIBHKEHHHM Tella M0 TOPU30HTAIBHOMN MOBEPXHOCTH.
HccnenoBanue ycnoBUil paBHOBECHS pblUuara.
M3mepenue KIIJ] HakTOHHOM MIOCKOCTH.
N3yyenune 3akoHa COXpaHEHUsI MEXaHUYECKOU SHEPIHH.

8 KJIACC
Pa3znen 6. TemioBbie iBJIeHUSA

OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHOKMHETUUECKOW TEOPUH CTPOEHMS BellecTBa. Macca v pa3mepbl aTOMOB U MOJIEKY. ONBIThI, IOATBEPKIAI0IINE
OCHOBHBIE ITOJIOKEHHS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, JKUJIKOTO U Tra3oo0pa3HOro COCTOSIHUM BeuiecTBa.  Kpucrammueckue u amopdHBbIe Tena.
OObsicHeHHE CBOWCTB Ta30B, JKUJIKOCTEH U TBEPIBIX TEJI Ha OCHOBE MOJOKEHUI MOJEKYISIPHOKHHETUYECKOH Teopuu. CMayMBaHUE U KaMWUIIPHBIC
sIBJIEHUSA. TeIuIoBO€e pacIllupeHne U CKaTHeE.

Temmeparypa. CBs3b TeMIEpaTypbl CO CKOpPOCTHIO TEIUIOBOTO ABWKEHUSA dYacTull. BHyTpeHHsas sHeprus. CnocoObl M3MEHEHHsS BHYTPEHHEH
SHEPIrUHU: TEIUIONEpeaaya U COBEPIICHUE paboTHL

Buael Tenmonepenaydn: TENIONPOBOAHOCTD, KOHBEKLUS, U3JIYUYEHHUE.

KonmuecTtBo Temnotel. VYaenbHas TEIJIOEMKOCTh BellecTBa. TemiooOMeH | TEMJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOrO OasiaHca.
[InaBneHne W OTBEpJACBAHME KPUCTAIUIMYECKUX BEHIECTB. YJeNbHas Temiora r1iaBieHus. [lapooOpa3zoBanme U KoHjaeHcanus. Mcmapenue.
Kunenue. Y nenpHas TEIJIOTa MapooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATypbl KUIICHHUS OT aTMOC(EPHOTO JaBICHHUS.



BiaxxHocTh BO31YXA.

OHeprus TOIIMBA. Y IeNbHAs TEIIOTa CTOPaHUs.

[TpuanmIE padoTh! TermoBsix Asurareneii KITJ[ TemmoBoro apurarens. TerioBble IBUTATENU U 3aIIUTa OKPYKAIOMIEH Cpe/Ib.
3aKOH COXpaHEHHUs U MPEBPAILEHNs SHEPIUH B TEIUIOBBIX IIpoLeccax.

Jlemoncmpayuu
HaGnronenue 6poyHoBckoro apmwkeHus. Habmonenue nuddysun.
HaOmronenue siBneHuii cMauMBaHUs U KaWUIAPHBIX siBieHUN. Habmronenue TenioBoro pacimpeHus Tell.
W3menenue [naBneHUss rasa IpU H3MEHEHHH OOBEMA M HArpeBaHUM WJIM OXJIAXKJIECHUU.
[IpaBuna nzmepenus remreparypsl. Buasl Tenonepenayu.
Oxma)xieHe NMpu COBEPILIEHUU PaOOTHI.
HarpeBanue mnpu coBepuieHun paOoThl BHEMHUMHU cuilaMd. CpaBHEHHE TEIJIOEMKOCTEM pas3iMyYHBIX BEIECTB.
HaGnronenue kunenus.
Habmronenune noctosHcTBa TeMMepaTyphl Ipy MIaBJICHUU.
Mogenu TenaoBbIX ABUTaTEIeH.

JlabopamopHvie pabomwi u onvimwl

OmnbITh! 0 OOHAPYKEHUIO IEHCTBHS CHII MOJIEKYJIIPHOTO NPUTsKEeHUs. ONBITHI O BBIPAIMBAHUIO KPHCTAJUIOB MIOBAPEHHOMN COJIM MIIU

caxapa.

OnbITel IO HAOMIONEHUIO TEIUIOBOTO PACIIMPEHUs Ta3oB, XKHUAKOCTEH M TBEPABIX TE.

Omnpenenenue naBieHus Bo3lyxa B OaJUIOHE LIIPULIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb JABJICHHUSA BO3[yXa OT €ro oO0béMa W HarpeBaHWs WM OXJIAXKJCHMS.

IIpoBepka rumoTe3pl JHMHEHHOH 3aBUCUMOCTH JUIMHBI CTOJOMKA JKUAKOCTH B TEPMOMETPUYECKOM TpyOKe OT TeMIepaTyphl.

HaOnronenue u3mMeHeHus: BHYTPEHHEH SHEPruu Tela B pe3ysbTare Terionepesadd 1 paOboThl BHEIIHUX CHIL.

HccnenoBanue siBieHMs TEMJIOOOMEHA IMpPH CMELIMBAHMU XOJOAHOM M ropsyeil BOJBI.

OmnpezeneHue KOIMYECTBAa TEMJIOTHI, IOJY4EHHOTO BOAOH MpH TEmI00OMEHe ¢ HarpeThiM METAUTMYECKUM LIMIMHIPOM.

Omnpenenenue yneiabHOM TemaoéMKocTH BemiectBa. MccnenoBanue mnporecca ucnapeHus. OnpeneneHue

OTHOCHUTEJIbHOW BIAXKHOCTH Bo31yxa. OnpezeneHue yneabHo! TeIIoThl MIaBIeHUs JIbJa.
Pazgen 7. DiekTpuyecKue 1 MAarHUTHbIE SIBJICHUS

Onektpusanusi  Tel. J[Ba  poja  DIEKTpUYECKUX — 3apsiaoB.  BsaumojeiicTBue 3apspkeHHbIX Tenl. 3akoH Kymona (3aBUCHMOCTH CHITBI
B3aUMOJICHCTBHS 3apSKEHHBIX TEJ OT BEIMYMHBI 3apsI0B U PACCTOSHUS MEXKAY TEIAMH).

DneKTpUYECKOe noste.  HanmpsxéHHOCTh IJIEKTPUYECKOTO nomnst.  [IpUHOUN — CYNEPIO3UIMU  DIEKTPUYECKHX  moneid  (Ha
KAueCTBCHHOM YPOBHE).

Hocurenn »snexTpuyeckux 3apsaoB.  OJIEMEHTapHbI  anekTpuueckui  3apsa. CrpoeHue aroma. lIpoBOAHMKM M MAIIEKTPUKH. 3aKOH
COXpaHEHUs DJIEKTPUUYECKOTO 3apsija.

ONEeKTpUYECKUI TOK. YCJOBMSI CYIIECTBOBAHUS NIEKTPUUYECKOrO TOKAa. VMCTOUHMKM NMOCTOSIHHOrO  TOKa.  JIeHCTBMSL ~ DIEKTPUUYECKOrO  TOKa
(TerutoBoe, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKUH TOK B )KHIKOCTSIX U Ta3ax.

Onextpudeckas nenb. Cuna Toka. DneKTpuyeckoe HamnpskeHue. CONpOTUBIIEHHE MPOBOJHUKA. Y AEIbHOE CONPOTUBIIEHUE BELIECTBA. 3aKOH



Oma s yuactka uenu. IlocnenoBarenbHoe U napajuiebHOE COEIUHEHUE POBOJHHUKOB.

PaboTa 1 MOITHOCTB 37eKTpUUecKoro Toka. 3akoH Jxoyns—JIeHna. DnekTpuyeckue Henu U MOTPeOUTeNN IEKTpUIecKoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[locrositHHble MarHuTHl. B3anMopelcTBUE IOCTOSHHBIX MarHUTOB. MarHuTHoe nosie. MarHuTHoe mnoje 3eMid M €ro 3HayeHWe Ui JKU3HU
Ha 3emne. OnbIT ODpcrena.
MarautHoe 1ojie 3JIEKTPUYECKOro Toka. lIpumeHeHue 371eKTpOMarHUTOB B TeXHHKE. JlelicTBHE MArHUTHOIO MOJS HA IPOBOJHUK C TOKOM.

DNEeKTpOABUTaTENb MOCTOSSHHOIO TOKA. VIcno/ib30BaHKE AJIEKTPOIBUTATENCH B TEXHUUECKUX YCTPONCTBAX U HAa TPAHCIIOPTE.

Onbitet  @apanesi.  SBrneHue snexkTpoMarHuTHOM wHAYKIWU. [IpaBuno Jlenna. Dnexrporeneparop. CrnocoObl MOTYYEHHS DIEKTPUUYECKOMN
SHEpPruM. DJIEKTPOCTAHLUHU Ha BO3OOHOBISIEMBIX HCTOYHUKAX SHEPIHH.
Jlemoncmpayuu DnekTpusanus Te.

JIBa poJia IIEKTPUYECKUX 3apsI0B U B3aMMOJICHCTBUE 3apsKEHHBIX TeJl. Y CTPOMCTBO U IEHCTBHE JIEKTPOCKOIIA.

DnexTpocTaTuyeckas HHIAYKIUS.

3aKOH COXpaHEHHUs AMEKTPUUYECKUX 3apsioB. [IpOBOAHUKY U TUIIEKTPUKH.

MonenupoBaHue CUIOBBIX JTMHHUHA IEKTPUUIECKOro noJjst. ICTOYHMKN MOCTOSIHHOTO TOKA.

JIeNCTBUA 2IEKTPUUECKOTO TOKA. DIEKTPUYECKHM TOK B )KMAKOCTH. ['a30BBIN pasps.

N3mepeHne cuitbl TOKa aMIIEPMETPOM.

N3mepeHne 31eKTpUIecKoro HanpspkeHusl BOJIbTMETPOM. Peoctar u Mara3uH CONpOTUBIICHU.

B3aumoeicTBre OCTOSHHBIX MarHUTOB.

MogenupoBaHue HEBO3MOXHOCTH pa3/eieHus MOJIFOCOB MarHuTa. MoJelIMpoBaHuE MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

OnbIT DpcTena.

MarsuTHO€ noJjie ToKa. JIeKTPOMarHur.

JleficTBrE€ MarHUTHOTO TOJII HA IIPOBOJHUK C TOKOM. DJIEKTPOABUraTEIb OCTOSHHOTO TOKA.

HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHOM MHAYKIMU. OnbiThl Dapajes.

3aBUCHUMOCTb HAIPaBJICHUSI MHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BOSHUKHOBEHUS. DJIEKTPOTr€HEepaTOp NOCTOSHHOIO TOKA.
JlabopamopHvie pabomwi u onvimwl

OnpIThl IO HAOTIOACHUIO SNIEKTPHU3AIMH TeJl UHAYKIIMEH U MPU COMPUKOCHOBEHUU. VccrnenoBanre NeicTBHs AIIEKTPHUYECKOTO MOJIs Ha POBOIHUKU

u audnekTpuku. COopka U mpoBepka padOThl AIEKTPUUECKO 1IeTH MOCTOSTHHOTO TOKA.

N3mepenue u peryinrpoBaHue cUiibl TOKa. MI3MepeHne U peryiupoBaHue HanpsKEeHUs.

Hccnenosanue 3aBUCUMOCTH CHJIBI TOKa, UIYLIETO qyepes pPE3UCTOP, OT CONPOTHBIIEHUS PE3UCTOPA M HANPSDKEHHUs Ha
pe3ucrope.

OneITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH  DJIEKTPUYECKOIO  CONPOTUBIIEHHUS NPOBOJHUKA OT €0 JJIMHBIL, TUIOMAAN MTONEPEYHOTO CEYECHUS U
MaTepuana.

IIpoBepka mpaBuiia CIOKEHUS HANPSDKEHUN NPH TMOCIEN0BATEIBHOM COEIMHEHUH JBYX PE3UCTOPOB.

IIpoBepka mpaBuiIa sl CUJIbI TOKA MPHU MapauIeIbHOM COEIUHEHUH pe3ucTopoB. OmpezneneHne paboThl IEKTPUUYECKOTO TOKa, UAYLIETO yepe3

pesucrop. OnpenencHre MOIHOCTH IEKTPUUECKOTO TOKA, BBIAEIAEMON Ha pe3uctope. MccnenoBanue  3aBUCHUMOCTH CHJIBI  TOKa, MJIYIIETO

yepes JAMIIOYKY,

OT HalpsKEHUS Ha HEW.

Onpenenenune KIIJI narpesares.



HccnenoBanye MarHUTHOTO B3aUMOIEUCTBUS IIOCTOSSHHBIX MarHUTOB.

N3yyeHne MarHUTHOrO MOJI TOCTOSHHBIX MAarHUTOB IpPU HMX OOBEIMHEHUM U Pa3JCIICHUU.

HccnenoBanne NeUCTBUS 3IIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

OnpIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIbl  B3aWMOJEMCTBHSA  KATYyIIKM C TOKOM W MarHuta OT CUJbl TOKA M HaIpaBJIE€HHUsS TOKa B
KaTyIIKe.

W3yuenue neiicTBUs MarHUTHOTO I0JI1 HA MPOBOJHUK ¢ TOKOM. KoHCTpyrpoBaHHe U U3ydeHHE pabOThl 3JIEKTPOIBUTATENS.

N3mepenne KIII anekTpoaBUraTesIbHON YCTaHOBKH.

OnBbITHI IO MCCIEIOBAHUIO SBJICHUS JIEKTPOMArHUTHOW MHYKIIMH: UCCIIEIOBaHNE N3MEHEHUH 3HaYeHUsI U HaIlPaBJIeHNUsI MHIYKIIHOHHOIO TOKA.

9 KJIACC
Pasznen 8. Mexanuyeckue siBJIeHUA

Mexannueckoe JIBU>KCHHE. MarepuansHas TOYKa. Cucrema orcuéta. OTHOCUTEILHOCTE  MEXAHWYECKOTO  JIBVDKECHUSL.
PaBHOMEpHOE NpsIMOJIMHENHOE IBUKeHHe. HepaBHOMepHOe mpsMosMHeWHOe JABWKeHHe. CpeaHss W MIHOBEHHas CKOPOCTh Tesa MpU

HEPaBHOMEPHOM JIBUKCHHH.

VYckopenne. PaBHoyckopeHHOE mpsiMoiuHelHoe aBmkeHne. CBoboaHoe manenue. OnbiTel [anmmest.

PaBHOMepHOe 1nBWKeHHME 1O OKpyxkHOcTH. llepwonq wm wactora oOpamenus. JIuHeliHas u yrioBas ckopocTu. LleHTpocTpemuTtensHoe
YCKOpEHHUE.

ITepBbiii 3akoH Hptorona. Btopoi 3akoH Herorona. Tperuit 3akoH HeroTona. [IpuHIun cynepno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHJIa TPEHUS CKOJbKEHHUS, CUJIa TPEHUS MOKOsl, IPYrue BUbI TPEHHUS.

Cuna TsSKECTU U 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHe cBoOoaHoro maaeHus. Jmwxkenue rianer Bokpyr Cousnuna. IlepBas kocMuyeckas
ckopocTh. HeBecoMocTh M meperpy3kH.

PaBHOBecue MarepuanbHOM TOUkH. AOCOMIOTHO TBEpHOE Teio. PaBHOBecue TBEPAOro Tela ¢ 3aKpEIUIEHHOM OChIO BparieHus. MomeHT
cwibl. LleHTp TsxecTH.

Nmnynee Ttena. M3meHeHue wummynbca. Mmnynbe cuiabl. 3aKOH COXpaHEHUs UMIYNbca. PeakTHBHOE JBUKEHUE.

Mexanuyeckass paboTa M MOIIHOCTb. PaboTa cull TsXKECTH, ynpyroctd, TpeHus. CBs3b dSHepruu U pabotsl. [loTeHnumanbHas >Heprus Tena,
MOAHATOTO HaJ MOBEPXHOCTHIO 3eMiu. lloTeHnmanbHas 3Heprusi cxatod npyxuHbl. Kunerudeckas sneprusi. Teopema 0 KHHETUUECKOW SHEPrUu. 3aKOH
COXpaHEHHUSI MEXaHUYECKON SHEPTHUU.

Lemoncmpayuu

Habmronenne MexaHMuecKoro JABM)KEHHS Tella OTHOCUTENILHO Pa3HbIX Tell oTcuéra. CpaBHEHHE MYyTeH M TPaeKTOPUN JBMKEHUS OJTHOTO M TOTO K€

T€Ja OTHOCUTEIBHO
pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOpPEHHUs MPSIMOJUHENWHOTO ABMXeHus. MccrnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JBUYKEHUSI.

Habmronenne nBM>KeHUs Tela Mo OKPYKHOCTH.

HabGmronenne MexaHWYecKUX SIBICHUHM, MPOUCXOASIMIUX B cucrteMe oTcuéra «Temexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHHU
OTHOCUTENILHO KabuHeTa (DU3UKH.

3aBUCUMOCTh YCKOPEHUS Tella OT MACChI TeJla U JeWCTBYOIIEH Ha Hero cuiibl. HaOmroneHne paBeHCcTBa CHIT TTPU B3aMMOICHCTBUH TEN.



N3menenue Beca Tenna npu YCKOpEeHHOM JBukeHuu. Ilepenavya umnynbsca npu B3aumozeiicrsuu ten. IIpeodbpazoBanus
SHEPruM Npu B3auMozaencTsuu Tesl. CoXpaHeHUEe UMIYIIbCA IIPU HEYIIPYTOM B3aWMOACHCTBUU.
CoxpaHeHre UMIYIIbCa MPH a0COIIOTHO YIIPYroM B3auMoeicTBiU. HabmoieHre peakTHBHOTO ABHKCHHS.
CoxpaHeHHE MEXaHUYECKOW SHEPruu Ipy CBOOOIHOM IaJICHUU.
CoxpaHeHME MEXaHMYECKOW OHHEPrMM NpU [JBWKEHUM Tejla IMO0J JEHCTBUEM MPYKHUHBI.
Jlabopamopnvle pabomwl u onvimol
KoHcTpynpoBanue Tpakra Juis pa3roHa U JajbHEHIIero paBHOMEPHOIO JIBIKEHUS IIApUKa WIIN TEJICKKH.
Omnpenenenue cpeiHell CKOPOCTH CKOJBXEHMsI Opycka WM JBM)KEHHUS IIapHKa M0 HAKJIOHHOW IJIOCKOCTH.
Omnpenenenue yCKOpeHHs Tela NpU PaBHOYCKOPEHHOM JIBM)KEHUH I10 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH YT OT BPEMEHM IIPU PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HaualabHON CKOPOCTH.
[IpoBepka THUIOTE3bI: €CIAM MpPU PABHOYCKOPEHHOM JBMKEHMM O0€3 HaualbHOW CKOPOCTH HMYTH OTHOCSTCS KaK psAJ HEUETHBIX 4YMCEN, TO
COOTBETCTBYIOIIIME TPOMEXKYTKH BPEMEHHU OJINHAKOBBI.
HccnenoBanne 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJIBXKEHHUS OT CHJIbI HOPMAaJIbHOTO JaBJICHUS.
Onpenenenue ko3 duirenTa TpeHus ckoybxeHus. OnpeaeneHne KECTKOCTU MPYKUHBI.
Omnpenenenue pabOThl CHUJBI  TPEHHS] NPU PABHOMEPHOM JABWKEHHUU TeJa MO0 FOPU30HTAIBHOM MOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIPYrOCTH MPHU MOIBEME Tpy3a C HCIOIb30BAHUEM HETOABMXKHOTO U MOJBMKHOTO OJIOKOB.
N3ydeHne 3ak0Ha COXpaHEHUS YHEPIHH.

Pazgen 9. Mexanuueckue KoJ1e0aHUs M BOJTHBI

Konebarenbnoe pamwkeHne. OCHOBHBIE XapaKTEPUCTHKUA KOJEOAHWM: TIEPUOJ, YacCTOTa, aMIUTUTyda. MareMaTudeckKuil ¥ MpYKUHHBIN
MasTHUKU. [IpeBpaiieHre sHeprun npyu KojaedaTeTbHOM JIBUKCHHUH.

3aryxaronue KojeOaHus. BbeiHykneHHbIe KojeOaHus. Pesonanc. Mexanuueckune BOJHBL CBOWCTBA MEXaHMYECKHMX BOJIH. [IpomosibHbIE |
MOTIEPEYHbIC BOJIHBI. JIIMHA BOJTHBI M CKOPOCTH €€ pacrnpocTpaHeHUs. MexXaHMYeCKHE BOJIHBI B TBEPAOM Telle, CCHCMUYECKUE BOJIHBI.

3Byk. ['pomkocTs 3Byka M BbicOTa TOHAa. OTpakeHue 3Byka. MH(pPa3ByK u ylIbTpa3BYK.

Jlemoncmpayuu
Habmronenune xonebanuii Tes Mo AEWCTBUEM CHIIBI TSDKECTH U CUJIbl ynpyroctu. HaGmroaenue konebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
HaGutofieHne BBIHYKICHHBIX KoJicOaHMH W pe30HaHca. PacrpocTpaHeHHE MPOJOJBHBIX H IOMEPEYHBIX BOJH (HA MOJEINH).
Habmtonenne 3aBUCIMOCTH BBICOTHI 3BYKa OT YacTOTHI. AKYCTUYECKUIN PE30HAHC.

Jlabopamopnvle pabomwl u onvimol
Omnpenenenue 4acToThl U NMeprUojia KojaebaHui MareMaTuyeckoro MasatHuka. OnpezeneHue 4acToThl U Nepruoia KojJeOaHui NpyKUHHOTO MasiTHUKA
HccnenoBanue 3aBUCUMOCTH IEpUoJia KoJIeOaHUil MOJBEIIEHHOTO K HUTH Tpys3a
OT JJIUHBI HUTH.
HccnenoBanue 3aBUCMMOCTH  TE€pUOJA  KOJIEOAHWH NPYKUHHOTO MAasTHUKA OT Macchl rpysa.
[IpoBepka HE3aBUCUMOCTH IepHOAa KojleOaHWW Tpy3a, MOJABEUICHHOI0 K HUTH, OT Macchl rpysa.
OnbITHl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh TepUoJa KoJIeOaHWH MpPYKHMHHOTO MAasTHUKA OT MACChI Ipy3a U KECTKOCTU MPYKHHBI.
N3mepenne yckopeHus: CBOOOHOTO MaICHUSI.



Pa3nen 10. DjieKTpOMarHuTHOE MoJie U YJIEKTPOMATHUTHBIE BOJIHBI

DIEeKTPOMArHUTHOE MoJie. DIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIeKTpOMarHuTHBIX BoJH. [llkama  snmekTpoMarHUTHBIX — BOJH. Mcnons3oBanue
3JIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSA3HU.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 2EKTPOMArHUTHBIX BOJIH. BOJTHOBBIE CBOMCTBA CBETA.
JlabopamopHvie pabomwi u onvimol
N3ydeHue CBOMCTB AIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO TenedoHa.

Pasznen 11. CBeroBble siBJIeHUA

JlyaeBass moxenb cBera. Mcrounmkum cBera. llpsamonmueiliHoe pacnpocTpaHeHue cera. 3atmMenus ComHma u JIynel. OtpaxeHue cBerta.
[Inockoe 3epkano. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomiienune CBeTA. 3aKOH  IPEJOMIICHUS CBeTa. [lonHoe BHYTPEHHEE OTpa)KEHHE CBeTa. VICcnoyib30BaHWE  IOJHOTO
BHYTPEHHETO OTPaXEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox mydedd B numH3e. OnrTuueckas cucrtema ¢oToarnmapaTta, MUKPOCKONAa U Telieckomna. ['1a3 kak onTudeckas cuctema. bim3opykocTs u
JAIbHO30PKOCTb.

Paznoxxenue 6enoro ceera B criektp. OnbiThl HetoTroHa. Clio)KeHHE CIEKTpaIbHBIX I[BETOB. J{ucmepcus ceera.
Jlemoncmpayuu

[IpssmosnHetHOE pacnpocTpanenune cBeta. OTpakeHHUE CBETA.

[Tonyuenue n3o0pakeHui B INIOCKOM, BOTHYTOM U BBITYKJIOM 3epkainax. [Iperomienue ceera.

ONTUYECKUNA CBETOBO/I.

Xox nmydeit B coouparorieit ina3e. X0/ JIydeid B pacCEUBAOIICH JIMH3E.

[Tonyuenune n300paskeHU C TOMOIIBIO TUH3.

[Tpunnun neiictBus doroamnmnapara, MUKPOCKOIIa U Teneckona. Mosens riasa.

Pasnosxenue 6enoro cBera B CIEKTP.

[Tonyuenue Oenoro cBeTa Npu CI0KEHUH CBETa Pa3HBIX [[BETOB.

Jlabopamopnvle pabomwl u onvimol
HccnenoBanne 3aBUCHMOCTH yrila OTPaKEHHUsSI CBETOBOTO Jiyda OT yriia najeHus. V3ydeHue XapaKTEepUCTUK U300pa)kKeHHs MpeaMeTa B IIOCKOM
3epkazue. MccnenoBanue 3aBUCMMOCTH yIila MPEJIOMIIEHUs CBETOBOIO Jy4ya OT yrja IaJeHUs
Ha IPAHULIE «BO3AYX—CTEKIIOM.
[Tomydyenue n3006pakeHUi C MOMOILBIO COOMPAOIIECH JTUH3BI.
Onpenenenue pOKYCHOT0O pacCTOSIHUS M ONTHYECKON CHIIbI coOMparoiiel TMH3bl. ONbITH IO Pa3I0kKEHUIO OEJI0Tr0 CBEeTa B CIIEKTP.
OnBITH IO BOCHIPUATHIO I[BETA MPEIMETOB MPHU UX HAONIONEHUU Yepe3 IBETOBBIC (DHUIHTPHL
Paszgen 12. KBantoBble siBJIeHUS
Oneitel  Pesepdopma wu mmaHerapHas Mojenb aroma. Mogens aroma bopa. McmyckaHue W MOTIIONIEHWE CBeTa aToMOM. KBaHTBLI



JInnenyaTsle CIIEKTPBL.

PagnoaxtuBHOCTB. Anb(a, Oeta- u ramma-uzinydenus. CtpoeHne aToMHoro siapa. Hykimonnas Mozaens aToMHoro siipa. M3oromsl. PagnoaktuBHbie
npespainenus. Ilepuon nosypacnaza aTOMHBIX sA€Ep.

SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3aps0BOTO M MAacCOBOIO YMCEN. DHEPrus CBA3M aroMHbIX saep. CBA3b Maccel W 3Hepruu. Peakuuu
cuHTe3a U aeneHus sanep. Mcrounuku sneprun ConHLa U 3BE31.

Anepnas DHEpreTUKa. [HencrBus palrOaKTUBHBIX U3JIydeHU N Ha JKHUBBIC OPraHU3MBI.
Jlemoncmpayuu

CriekTpsl u3nydeHus 1 noriouieHus. ConexkTpsl pa3inyHbIX ra30B.

CriexTp BoJIOpoAa.

Habmronenue tpexkoB B kamepe Bunbcona. PaboTa cuéTunka HOHU3UPYIOIINX U3Ty4EHUH.

Perucrpanus nsimydeHust IpupoIHbIX MUHEPAJIOB U MIPOTYKTOB.

JlabopamopHvie pabomwi u onvimwl
Habmronenue criiomHpIX ¥ TUHEHUATHIX CIEKTPOB U3TydCHUSI.
HccrnenoBanne TPEKOB: M3MEPEHHE OSHEPrMU YaCTHIBI IO TOPMO3HOMY TyTH (110 GoTorpadusim).
N3mepenne painoakTUBHOIO (oHa.

IToBTOpUTEJIBbHO-00001IA0 I MOTYJIb

[ToBTOpUTENEHOOOOOIIAIOMIMK ~ MOIYIb IpEJHA3HAUEH s CHUCTeMaTH3alud U OoOOOLIeHUs MPEAMETHOTO COACp)KAHUS U OMbITa
NesITeNIbHOCTH, MPUOOPETEHHOTO  TIpH U3y4EeHUU BCET0 Kypca buzuku, a  TaKxke TUIs MOATOTOBKHU K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 0 (pU3uKe ISl 00ydaromuxcs, BBIOPABIIUX ATOT Y4eOHBIN MpeaMeT.

[Ipy wu3ydeHHH JAHHOTO MOJYJS pealu3yloTCs W CUCTEeMAaTH3UPYIOTCA BHU[bI JEATEIbHOCTH, Ha OCHOBE KOTOPBIX OOecreunBaeTcs
JNOCTHKEHHE TMPEJAMETHBIX U METanpeAMETHBIX IUTAHUPYEMBIX  PE3YJIbTaTOB 0o0yueHus, dbopmupyercs €CTECTBEHHO-
HaygHass TpPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB  HCCJICJOBAHUS SIBJICHUM NPUPOJbI M TEXHUKH, OBJIAJCHHE YMEHUSMU OOBSICHATH
(bu3nyeckue SABICHUS, IPUMEHSS TOJYYCHHbIE 3HaHHWA, peliaTh 3aJadd, B TOM YHCJIE€ KA4yeCTBEHHBIE U IKCIIEPUMEHTAIbHBIC.

[TpuHIMNIMATBEHO AEATEIHHOCTHBIA XapaKTep JaHHOTO pasjiesa peaqn3yercs 3a CUéT TOro, YTo OOYydaroluecs: BBIMOJIHAIOT 33aHus, B KOTOPBIX UM
MpeiaraeTcs:

Ha OCHOBE TOJIY4EHHBIX 3HaHHM pacro3HaBaTh U HAYYHO OOBICHATH (PU3MUECKUE SBICHUS B OKPY)KAIOIIEH MPUPO/IE U TOBCETHEBHON KU3HU;

HCIOJIb30BaTh HAYYHBIE METO/IbI UCCIEIOBAHUS (PU3UUECKUX SBJICHUI, B TOM UKCIIE IS IPOBEPKU THIIOTE3 U MOTY4EHHUs TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAydyHBIE OCHOBBI HamOOJee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTUH, HalpuMep, TMPAKTUYECKOTO HCIOIb30BAHUSL
pa3IMYHBIX HCTOYHHMKOB YHEPIrMM HA OCHOBE 3aKOHA INIPEBPALIEHUS U COXPAHEHHUS BCEX HM3BECTHBIX BUIOB YHEPIUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOT'O OBHIEI'O OBPA30OBAHUA

WM3ygenne ¢u3ukn Ha ypoBHE OCHOBHOTO oOmiero oOpa3oBaHHS HAMpPaBICHO Ha JOCTMDKCHHE JIMYHOCTHBIX, METalpPeIMETHBIX |
MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesymebrare wusydeHuss (UMK Ha YpOBHE OCHOBHOTO 00miero oOpa3oBaHusi y oOydaromierocsi OynyT cQOpPMHpPOBAHBI CIIEIYIOIINE
JIMYHOCTHBIE Pe3yJIbTaThl B YaCTH:
1) naTpHOTHYECKOro BOCIIMTAHUSI:

MpPOSIBIEHUE MHTEpPECa K MCTOPUUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (PM3NYECKOMN HAYKH;

LIEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX PU3HUKOB,;

2) rPasKIaHCKOr 0 ¥ IYXOBHO-HPABCTBEHHOI 0 BOCITIMTAHMSI:

TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXJEHHU OOIIECTBEHHO-3HAUYMMBIX U OTUYECKUX MPOOJIeM, CBS3aHHBIX C MPaKTUYECKUM
IIPUMEHEHUEM JIOCTHM)KEHUH (U3HKHY,

OCO3HAaHUE Ba)KHOCTH MOPAJIbHOITUYECKUX TPUHIIMIIOB B JEATEILHOCTU Y4EHOTIO;

3) 3CTeTHYECKOro BOCIIUTAHMS
BOCIIPHATHE OCTETHYCCKUX KAdeCTB (PU3MYECKOM HAayKd: €€ TapMOHMYHOTO MIOCTPOEHHMS, CTPOrOCTH, TOYHOCTH, JJAKOHUIHOCTH;

4) HeHHOCTH HAYYHOIr0 MO3HAHMSI:

OCO3HAHWE [EHHOCTH (HM3MYECKOM HAyKW KakK MOIIHOTO HWHCTPYMEHTA TII03HAHMS MHpPa, OCHOBBI DAa3BHTHS TEXHOJOTHHM, BayKHEMINCH

COCTaBJISFOLIEN KYIBTYPHI;
pasBUTHE  HAY4HOM  JI0003HATEIHHOCTH, MHTEpeCa K  MCCIIEN0BATEIbCKOM JIESTEILHOCTH;

5) hopMupoOBaHHS KYJbTYPHI 3I0POBbS H IMOUMOHAILHOr0 GJIATONOJYYHSsI: OCO3SHAHUE IIEHHOCTH 0€3011acHOTO obpasa JKU3HH B
COBPEMEHHOM TEXHOJOTHYECKOM MHpPE, BRKHOCTH IPaBHJ O€30MaCHOr0 IMOBEJCHHSA HAa TPAHCIIOPTE, HA J0POrax, ¢ MJIEKTPUIECKUM U TEIJIOBBIM
000py/I0BaHHEM B JIOMAIIHUX YCIIOBHSAX;
copMUPOBaHHOCTh HaBBIKA pedieKCHu, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOro jKe IpaBa Y APYroro YelioBeKa;

6) TPY/10BOr 0 BOCIIUTAHHUS ¢
AaKTUBHOC  y4acTHe B  pCIICHHH  MPAaKTHYECKUX 3a4ad (B paMKax CeMbH, OOpa30BaTeNbHOW  OpraHH3ald, Tropoja, Kpas)

TEXHOJIOTUYECKOH M  COIMAILHOW HAIPABICHHOCTH, TPEOYIOLIMX B TOM YUCIe H QU3MISCKUX 3HAHUH;

UHTEPEC K MPAKTHIECKOMY H3YICHUIO MPO(ECCHil, CBI3aHHBIX C (PU3UKON;

7) 3KOJIOrHY€ECKOr0 BOCTIUTAHUSI:

OpUCHTALMsI HA MPUMEHCHHE (U3HYECKUX 3HAHUM JUIs pPelIeHHs 3aJad B 00JACTH OKPYKAIOLICH CPeibl, IIAHUPOBAHHUS MOCTYIKOB U OLIEHKH HX

BO3MOJKHBIX TOCICACTBHI JUTSI OKPY)KAIOIICH CPe/Ibl;

OCO3HAHHUE III00ATBHOTO XapaKTepa IKOJIOTHISCKUX POOIIEM U IyTel X PEeLICHHS;



8) aganTanuu K M3MEHAIOIMMCS YCJIO0BUSM COUNHATbHON U MPHPOIHOI cpeabl: MOTPEOHOCTh BO B3aMMOJICHCTBUU IPU BBIMOJHEHUN HCCICAOBAHUIN
U TIPOEKTOB

(¢u3n4eCcKoil HaPaBICHHOCTH, OTKPHITOCTH OMBITY M 3HAHUSAM JPYTHX;
MIOBBILICHUE YPOBHS CBOECH KOMIIETEHTHOCTU 4epe3 MPAaKTUYECKYIO JEATEIbHOCTh; NOTPEOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUN, B TOM YHCIE
(bopMynHpOBaTh UCH,

MOHATHS, TUTIOTE3BI O (PU3NIECKUX 0OBEKTaX U SIBICHUSAX;
OCO3HAHME JEPHUIMTOB COOCTBEHHBIX 3HAHMKW M KOMIIETEHTHOCTEH B OONACTH (PHU3HKH;
IUIAaHUPOBAHUE CBOETO PAa3BUTHS B IMPHOOPETEHUM HOBBIX (PU3MUECKUX 3HAHMM; CTPEMJIEHHME aHAIM3HpPOBaThb M  BBISBIATH B3aUMOCBSI3U
MPUPOJBI, OOIIECTBa W S3KOHOMHUKH, B TOM YHCIIE C HUCIIOJIb30BaHNEM (DU3UUYECKUX 3HAHUH;
OLIEHKa CBOMX JICUCTBUM C Y4ETOM BIIMSHUS HA OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX IJI00aJIbHBIX OCIEICTBUM.

METANPEAMETHBIE PE3YJIbTATHI
B pesynbraTe ocBOeHHs mporpammsbl 1o (pU3MKe Ha YpOBHE OCHOBHOTO OOIIero oOopa3zoBaHMs y 00ydaromierocs Oynyr chopMupoBaHbI
MCTAINPEAMETHBIC PE3YyIbTaThl, BKIIIOUAKOIIHEe IIO3HaBaTCIIbHbIC YHHUBEPCAJILHBIC y‘-Ie6HI)Ie }IeﬁCTBHH, KOMMYHHUKAaTHBHBIC
YHUBeEpCallbHbIe YdeOHbIE JeUCTBUS, PETYISTUBHBIE YHUBEpCaIbHbIE ydeOHbIE TEHCTBUS.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIe HeiicTBUS ba3oBble Jlornyeckue 1ecTBUSA:

BBISIBIISITH U XapaKTEepPH30BaTh CYIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBJIICHU); YCTaHABIUBATh CYLIECTBEHHBIN MpHU3HAK KIacCU(pUKAIUH,

OCHOBaHMsI JIJ1s1 0000IIEHUS ¥ CPaBHEHNS,

BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTUBOPEYUS B paCCMATPUBAEMBIX (aKTaX, JaHHBIX U HAOIIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SBIICHUSIM,;

BBISIBIISITh NPUYMHHOCIEIACTBEHHBIC CBSA3M MNPH HM3Yy4eHUH (GU3NYECKUX SIBICHUNW U MPOLECCOB, JeNaTh BBIBOABI C  HCIOJIb30BAaHUEM
JNENYKTUBHBIX ¥ WHAYKTHUBHBIX YMO3aKIIOYEHHI, BEIIBUTATh TUIIOTE3bI O B3aUMOCBA3AX (PU3MUECKUX BEIUYUH;

CaMOCTOSITENIbHO ~ BbIOMpaTh  crmoco0  pemieHds  ydeOHOM  (usmueckod 3amayM (CpaBHEHHE HECKOJIBKUX BapHAHTOB pEILIEHUS, BBIOOP
HarboJIee MOIXO/SIIEr0 € YYETOM CaMOCTOSTEIILHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/ibCKkue 1eiCTBUA:
WCIIO0Jb30BaTh BOIIPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT IO3HAHUS; MPOBOAUTH IO CAMOCTOSATENILHO COCTaBIEHHOMY IUJIaHY  OIIBIT,
HECIIOKHBIN
(bu3nuecKuif HKCIEPUMEHT, HeOOoNbIIoe ucciaeAoBaHue (U3NYECKOTO SBJICHUS; OILICHWBATh HAa TMPUMEHUMOCTb H JOCTOBEPHOCTh HH(OpMAIIHIO,
MOJIY4EHHYIO B X0
HCCIIEOBAHUS WU SKCIIEPUMEHTA,;
caMmocTosITeNTbHO  (popMynupoBaTh O0O0OOIIEHUSI U BBIBOJABI TI0 pe3yibTaTaM MPOBEAEHHOTO HAOIIOACHMUS, OBITA, HCCIEIOBAHUS;
MIPOrHO3MPOBATh BO3MOXKHOE JalibHEilnee pa3BUTHE (U3NYECKUX TMPOILIECCOB, @ TAaKKE BBIABUTATh MPEANONOKEHUS 00 UX pPa3BUTHH
B HOBBIX YCIIOBUSIX U KOHTEKCTaXx.
PaGora c undgopmanmei:
MPUMEHSITh  pa3lMYHble  METOAbl, HMHCTPYMEHTHI W  3alpoChl MPU  TMOUCKE W o0TOOpe HHGOpMAIMU WM JaHHBIX C Y4ETOM
MpeIoKEHHON y4eOHOH (u3ndeckoi 3a1auu;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATH U HUHTEPHPETHPOBATH WH(OPMALIMIO PA3IMYHBIX BUIOB U ()OPM IIPEICTABICHUS;



CaMOCTOSITENIbHO BBIOMpPATh ONTUMANBHYIO (OpMy mpeacTaBieHUsS HWHPOPMALMU W WIUTIOCTPHUPOBATH  pEIIaeMble  3aJa4d  HECJIOKHBIMHU
CXeMaMH, JIuarpaMMaMu, WHOU rpadukoil 1 NX KOMOWHAIMSMH.

KomMMyHuKaTHBHBIEe YHUBepCcaJdbHbIe YueOHbIe JAeiicTBUA:

B Xoae oOOCykaeHuss y4eOHOro wmaTepuasia, pe3yJbTaToB JIaOOpPaTOpPHBIX pabOT M MPOEKTOB 3aJlaBaTb BOMPOCHI IO  CYIIECTBY
oOCyKJaeMOi TeMbl M BBICKA3bIBATh MJICH, HAllCJICHHBIE Ha pEUICHWE 3aJa4ydl | MOJJCpKaHhe Oaro)keaaTelbHOCTH OOIICHHUS;

COTIOCTABIISATh CBOM CYKICHHS C CYXACHUSMHU JpPYrUX YJYaCTHUKOB JWaiora, OOHapyKHBAaTh Pa3MuHe U CXOACTBO MO3UIINH;

BBIPAKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U TUCHBMEHHBIX TEKCTAX;

NyOJIMYHO TPEACTABJIATh PE3YJAbTAThl  BBITIOJIHEHHOTO (DM3UYECKOTO  OMbITa (IKCIIEPUMEHTA, UCCIICI0BAHUS, TPOCKTA).

MOHUMATh U MCIIOJIb30BATH MPEUMYIIECTBA KOMAaHHON W HHIUBUIYaIbHOM pabOTHI IPU PEIICHUH KOHKPETHOHN (PU3MYecKOi poOIeMBl;

MPUHUMATh IEM COBMECTHOH JESTEIbHOCTH, OPraHW30BBIBATH JEHCTBUS IO €€ JOCTIKEHHIO: PaCHpeAessaTh POJH, OOCYKIaTh MpPOIECCH U
pe3yabTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

BBITIOJIHATH CBOKO YacTh Pa0OTHI, JOCTHTas KadeCTBEHHOTO pe3yiabTaTa MO CBOEMY HAIPABICHUIO M KOOPIWHHUPYS CBOM JCHCTBHS C JIPYrHMH
YIIeHAMHU KOMaH/IbI;

OLICHMBATh  KAa4ecTBO CBOET0 BKJIaga B  OOMMWH  TPOAYKT MO  KPUTEPUSM, CaMOCTOSTEIBHO CHOPMYIMPOBAHHBIM YJaCTHUKAMHU
B3aMOJICHCTBHA.

PeryasitTuBHble yHUBepcajibHbIe yueOHble AeiicTBus CamMoopraHu3anms:
BBISIBISITH NMPOOJEMBbl B JKM3HEHHBIX M Y4EOHBIX CHUTYalUMsX, TpeOyIOUIUX Ui peieHus (pu3nuecKux 3HaHHi;
OPHUEHTUPOBATHCS B PA3JIMUHBIX MMOAXO0aX MPUHATHS pelleHUN (MHIUBUIyaIbHOE, IPUHITHAE PELICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIIION);
CaMOCTOSITENIbHO COCTABJISITh aNTOPUTM pelleHus (QU3MYecKod 3aJadydl WIM IUIaHa UCCIEAOBAHHMA C Y46TOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh Ipe/ylaracMble BAPUAHTHI PEIICHUN;
JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTP 0J1b, SMOIMOHAJIbHbII HHTEJJIEKT:
J1aBaTh aJCKBaTHYIO OLEHKY CHTYal[iM WM MpejiaraTh IUTaH ¢€ W3MEHCHHs; OOBACHATh NPUYHMHBI JOCTHKEHHs (HEJOCTHIKEHHSI) pPE3yIbTaToB
JIeSITEIbHOCTH,
JlaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;
BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH (B TOM 4YHCIA€ B XOJA BBIMOJHEHHS GU3MUECKOTO WCCICAOBAHHMS WM MPOEKTa) Ha OCHOBE
HOBBIX O0OCTOSITENECTB, U3MEHUBILIUXCSI CUTYAllU, YCTAHOBJICHHBIX OITHOOK, BOSHUKIIIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE pe3yibTaTa e U YCIOBUSIM.
CTaBUTh ce0sg Ha MecTO JpYyroro 4dYeloBeKa B XOJAE CIOpa WIM JAWCKYCCHU Ha HaydHYIO TeMY, TOHMMAaTh MOTHUBBI, HAMEPEHHS U JIOTUKY

ApYroro.
NpU3HaBaTh CBOE MpaBO Ha OMMOKY NpU pemeHHd (U3MYECKUX 33/a4 WIMA B YTBEP)KACHUIX HA HAyYHBIE TEMBI M TAKOE JKE MPABO JIPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 7 KJjacce TNpeAMETHBIE pPe3ylbTaThl Ha ©0a30BOM YPOBHE JOJDKHBI OTpaKaTh CPOPMHUPOBAHHOCTH y OOYJArOIIUXCS
YMEHUM:

WCTOJB30BaTh MOHATHA: (HU3MUYECKHE M XHMHUYECKHE SBIICHUS, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEJb, TUIOTE3d, EAWHUIBI (PHU3HMUECKUX
BEJIMYMH, aTOM, MOJICKYJa, arperaTHble COCTOSIHUS BemlecTBa (TBEpIOE, KHUAKOE, Ira3000pa3HOE), MEXaHHYECKOE JABHKCHHE (paBHOMEpHOE,

HEPaBHOMEPHOE, IPSMOJIMHEHHOE), TPAeKTOpHsI, paBHOICHCTBYIOmAs  cui, aedopmanus  (ynpyras, — IUIacTHYECKas),
HEBECOMOCTb, COOOIIAOMINECS COCYBI;

pa3nuyarhb siaenust  (nuddysus, TEIUIOBOE  JBMYKEHHE  YaCTHI] BEIIECTBA,  PABHOMEPHOE  JBW)KEHHE,  HEPAaBHOMEPHOE
NIBUKEHHE, WHEpLMs, B3aMMOJEWUCTBUE TeJ, paBHOBECHE TBEPIABIX TeJ C 3aKpeIUIEHHOW OChbIO0 BpallleHUs, Iepefada JaBJIe€HUs TBEPIbIMU
TeIaMHM, XUAKOCTSIMU U ra3zaMH, aTMOC(EpHOE NaBJE€HME, IJIaBaHWE TeJ, MPEBPALCHUs] MEXaHUYECKONM HHEpPruu) MO OMHCAHHI0 WX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIEHWE H3YYEHHBIX (U3NYECKUX SBJICHUH B OKpPYXKAIOIIEM MHUpE, B TOM 4Hcie PU3NYECKHUE SIBJICHUS B IPUPOJIE: TPUMEPHI
JBUKEHUS C pa3IMYHBIMU CKOPOCTSMU B JKMBOM M HEXHUBOW MpHUpoje, AEHCTBHE CUJIBI TPEHHS B MPUPOJE M TEXHUKE, BIMSHHE aTMOC(EpHOro
JABJICHUS Ha >KMBOM OpraHu3M, IUIaBaHUE pbIO, pplyaru B TeJ€ 4YelloBEKa, NpU ITOM IEPEBOJUTH MPAKTUUYECKYIO 3a/ady B Y4e€OHYIO, BBIAETSTH
CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKN) (PU3NUECKUX SBICHMUIA;

ONKCHIBATh  HM3Y4CHHbIC CBOMcTBA Teld W (U3MYECKUE SIBJICHMS, HCIOJB3Ysd (u3Mueckwe BeNMYUHBI (Macca, 00BEM, IUIOTHOCTH
BEIIECTBA, BpEMs, IyTb, CKOPOCTb, CPEIHSISI CKOPOCTb, CHJIA YIPYTOCTH, CHJAa TSDKECTH, BeC Teja, CHJla TPEHMs, JaBileHue (TBEpIOro Terna,
KUIKOCTH, Ta3a), BBITAIKMBAIOIIAS CHJA, MeEXaHW4Yeckas pa0oTa, MOLIHOCTh, IUICYO  CHJIBI, MOMEHT CHJIBL, KOO(GQUIHEHT MOJEe3HOTO
JEUCTBUSI MEXaHU3MOB, KHHETHYECKass M NOTEHLMANbHAs JHEPrus), IpU ONUCAHUM IPABUIBHO TPAKTOBATh (PU3MUYECKHM CMBICT HCHOJIb3YEMBIX
BEJIMYMH, UX 0003HAYEHUS M €JUHULBI PU3MUECKUX BEJIMYUH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOLIME JAHHYIO (PU3MUYECKYIO BEIMUUHY C JpYrHUMU
BEJIMYMHAMHU, CTPOUTh TpaQUKM H3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJd, (U3UYECKHE SIBICHHS W MPOLECChl, HCIOJb3Yys NpaBHia CIOKEHHs cuil (BOOJNb OMHOM MPSIMOM), 3aKOH
I'yka, 3akon Ilackans, 3akoH ApxuMeza, NPaBHJIO paBHOBECHs pbluara (OJIOKa), «30JI0TOC MPABUIIO» MEXAaHUKH, 3aKOH COXPAHCHUS MEXaHHYECKON
SHEpPruu, MpU 3TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alHCHIBATh €r0 MAaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATh (U3UUECKUE SIBJICHUS, NPOLECCHl W CBOMCTBAa Tel, B TOM 4YHUCIE U B KOHTEKCTE CUTyaluuin IIPAKTHKO-
OPHEHTUPOBAHHOT'O XapaKTepa: BBIABIATH NPUUYMHHOCIEICTBEHHbIE CBS3M, CTPOMTh OObsICHEHHMEe Hu3 1-2 Jjoruyeckux wmIaroB ¢ omopoil Ha 1-2
M3Y4EHHBIX CBOMCTBA (M3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amaud B 1-2 neiicTBHs, MCHONB3YS 3aKOHBI M (OPMYIIBI, CBA3BIBAIOIIME (PM3UYECKUE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCIIOBHS 33/1a4M 3alMChIBaTh KPATKOE YCJIOBHE, NOJCTABIAThH (PU3MUECKHE BEIMYMHBI B (OPMYIBI U IPOBOJUTH PACUEThI, HAXOAUTH CIIPABOYHBIE
JIaHHBIE, HEOOXOIUMBIE IS peLlIeHHs 3a/1a4, OLIEHUBATh PEaTMCTUYHOCTh NOTYdeHHONW (hrU3NYecKoil BEeTUYUHBI;

pacro3HaBaTh MNpoOJE€Mbl, KOTOPbl€ MOKHO PpEIIUTh NpU MOMOIIM (U3UYECKUX METOJOB, B  ONHCAHUU  MCCIEIOBAHUS  BBLACIATH
HOpOBEpsEMOe  IPEIIIONIOKEHHE (TUIOTE3Y), pa3inuaTh ¥ HHTEPIPETUPOBATH MOJIYICHHBIN Pe3yabTaT, HAXOAUTh OLUIMOKK B XOJIE OIbITA, JEaTh BBIBOJIBI
II0 €r0 pe3yabTaTaM;



NPOBOJUTH ONBITHl MO HAOMIOACHHUI0 (U3MYECKUX SBICHUNA WIM (U3UYECKUX CBOMCTB Tell: (OPMYIHPOBATH IPOBEPSEMBIC IPEAIOI0KECHUS,
coOMpaTh YCTAaHOBKY M3 NPEIJIOKEHHOTO O0OpYyIOBaHMS, 3aMUCHIBATh XOJ OMBITa M ()OPMYJIMPOBATH BBIBOJBI, BBHIMOJHATH TNPSMbIE H3MEPEHHS
paccTosHUS, BPEMEHH, Macchl Teia, 00bEMa, CHIIBI M TEMIIEPaTypbl C MCHOJB30BAHHWEM AHAJIOTOBBIX M HU(POBBIX MPHOOPOB, 3alMCHIBATh MOKA3aHUS
prOOPOB C YIETOM 3aJaHHON aOCOFOTHOM MOTPENTHOCTH U3MEPEHU;

MPOBOJUTh HCCICIOBAHNE 3aBUCUMOCTH OJHOM (PU3MYECKOW BEIMYMHBI OT JIPYroil C MCIOJH30BAHHEM IPSIMBIX M3MEPECHUI (3aBUCMMOCTH IyTH
PaBHOMEPHO JBUXKYILEroCs Tela OT BPEMEHU JBMKEHUS TeEJla, CUJIbl TPEHUS CKOJIbKEHMsI OT Beca Teja, KadecTBa 0OpaOOTKM TIOBEPXHOCTEH  Tel
U HE3aBUCHUMOCTUM CWJIbl TpPEHUS OT IUIOUIAJM CONPUKOCHOBEHHUS TeJ, CWJIbl YIIPYTOCTH OT YUIMHEHUS HPYKHUHBI, BBITAIKUBAIOLIEH CHIIBI OT
o0béMa TOrpyKEHHOM YacTM Tela U OT IUIOTHOCTH  JKHJAKOCTH, €€ HEe3aBUCUMOCTM OT IUIOTHOCTH Teja, OT INIYOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJI0, YCIIOBUM TJIABaHUsI TEJl, YCIOBUW PABHOBECHS phluara U OJIOKOB, Yy4aCTBOBAaTh B IJIAHMPOBAHUM y4EOHOTO KCCIIEOBAaHUS, COOMpAThH
YCTaHOBKY M BBIIOJHATh M3MEpPEHUs, CIEAys NPEAJIO)KEHHOMY IIJIaHy, ¢bukcupoBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3NUYECKHX
BEJIMUYMH B BHJIE MPEUIOKEHHBIX TAaOMUI] U TpaduKOB, J€NaTh BBIBOJBI IO PE3Yy/IbTAaTaM MCCIIEIOBAHMUS,

NPOBOJUTh KOCBCHHBIC M3MEpeHUs (U3NUECKHX BENMYUH (IUIOTHOCTh BEIIECTBA JKUAKOCTH W TBEPAOTO  Tela, CHiIa  TPEHHS
CKOJIbKEHHUS, JIaBJI€HHWE BO3[yXa, BHITAJKMBAIOLIAs CUJIA, ACUCTBYIOIIAs Ha MOTPYXKEHHOE B IKHUAKOCTH TEJIO0, KOIPQPHUIIMEHT MOJE3HOTO AEWCTBUS
MPOCTHIX MEXaHH3MOB), CJeAysd MPEAI0KCHHOW WHCTPYKIIMU: TIPU BBIOJIHCHUH HM3MEPEHHH CcOOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBIUMCIISTH 3HAUEHNE NCKOMOM BEITMUNHBL;

coOmoaTh MpaBuia TEXHUKHM O€30MacHOCTH MNpu padboTe ¢ 1ab0paTOpHBIM 00OPYIOBAHUEM;

yKa3bIBaTh TMPUHIUIB JeHCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMNCTB. BEChl, TEPMOMETP, AMHAMOMETp, COOOILAIOUIUECS COCYIIbI,
O6apomeTp, pbluar, MOJIBMKHBIA U HETOIBH>KHBIN 070K, HAKJIIOHHAS MJIOCKOCTh;

XapaKTepu30BaTh MPHUHLMIIBI JIEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB € OMOpOM Ha HX oOmnucaHus (B TOM YHCIIE:
MO/IITHITHUKH, YCTPOHCTBO BOJOMPOBOJA, THPABIMYSCKUN MPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, aPEOMETP), HCIOJIb3ys 3HAHUS O
cBOMcTBaX (pU3MUECKUX SBJICHUN W HeoOXoAumble (hM3HUECKHe 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPbl (HAXOAWTh HMHGOPMAIMIO O MpUMepax) MPAKTHYECKOTO HMCIOJIb30BaHUS (PU3MYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HM A obOecriedeHHs O€30MacHOCTH MpH  oOpalieHdd ¢ npubopaMd W TEXHUYECKHMMH — YCTPOWCTBAMHU, COXPAaHEHUS 3J0pPOBbI U
COOJIIO/IEHNUSI HOPM SKOJIOTUYECKOTO MOBEICHUS B OKpYXKAIOUIeH cpere;

OCYILIECTBJIATh OTOOpP HMCTOYHMKOB HHGpopMmanmu B lHTepHeTe B COOTBETCTBHH C 33/laHHBIM MOHUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIIUXCS
3HAHWUN U MYTEM CPaBHEHHUSI Pa3IMYHBIX UCTOYHUKOB BBIACTATH MH(GOPMAINIO, KOTOpas SBJSETCS MPOTHUBOPEUYUBOM MM MOXKET OBITh HEIOCTOBEPHOI;

HCIIOJIb30BaTh P  BBIIOJHEHUH y4eOHBIX  3aJaHUil  HAYYHONOMYJISPHYIO JTUTEpPaTypy buznyeckoro CoJlepKaHus,
CIpaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHer, BJIQJIETh MPUEMAaMU KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMAIIMUA U3 OJHOM
3HAKOBOM CHCTEMBI B JIpYT'yIO;

co3JaBaTh COOCTBEHHBIE KpaTKME MUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HCTOYHHMKOB HMH(oOpManuu (U3NYECKOTO COJCp)KaHUs, B
TOM 4YHClIe NYOIMYHO JAENaTh KpaTKUEe COOOLIeHHsS O pe3ynbTaTax IMPOEKTOB WIM Y4eOHBIX MCCIEOBAHUN, IPU 3TOM TI'PaMOTHO HCHOJIb30BaTh
M3YYCHHBII MOHATHHMHBINA ammapaT Kypca (U3MKH, CONPOBOXKIATh BBICTYIJICHUE NPE3CHTALUECH;

IIPU BBIMOJIHEHUH Y4EOHBIX IPOEKTOB U UCCIIEIOBAaHUM pacripesieaTh 003aHHOCTH B TPYIIE B COOTBETCTBUH C ITOCTABJIEHHBIMU 337a4aMH, CIEUTh
3a BBITIOJIHEHHEM IUIaHA JIEHCTBUM, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TPYNIBI, BHICTpPAaUBATh KOMMYHHUKATHUBHOE
B3aMMO/ICHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOLIUX.

K konmy oOydeHus B 8 KkJjacce INpeaMeTHBbIE pe3ylbTaThl Ha ©0a30BOM YpPOBHE JIOJDKHBI OTpa)kaTh COPMHUPOBAHHOCTH y OOYJarOIIUXCS
YMEHHUM:

UCMOJb30BaTh TOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKCHHE AaTOMOB M MOJIGKYN, arperatHble COCTOSIHHSI — BEIECTBa,



KPUCTANIMYECKAE U aMOpQHBIE Tela, HACBIIICHHBIM W HEHACHIIICHHBIA Map, BJIAXHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOU
JIBUTaTelb, AJIEMEHTApHBIM AJIEKTPUUECKUN 3apsili, SJIEKTPUUYECKOE MOJIE, IPOBOJAHUKH U JUAIEKTPUKH, ITOCTOSHHBIN JIEKTPUYECKUM TOK, MarHUTHOE
1oJIe;

pa3nuuaTh SBJIEHUS (TEIUIOBOE pacIlUpeHHE M CKaTue, TeIUlonepenayda, TEIIOBOE PaBHOBECHE, CMayMBaHHE, KallWJUISIpHbIE  SIBJICHUS,
UCIIapeHHe, KOHJEHcalus, IUIaBJIeHuE, KpUCTAJIIN3aLUs (oTBepaeBanue), KUIICHUE, (TEIUIONPOBOJHOCTh,  KOHBEKLHUS,  U3JIy4CHHE),
ANIEKTpU3ALUS  Tel, 3apsAJ0B, JEHCTBUS 3JIEKTPUYECKOIO TOKAa, KOPOTKOE 3aMbIKaHUE, TEIUIoNepeiada B3auMOJICHCTBHE B3aUMO/IEHCTBUE MAarHUTOB,
JEHUCTBME MAarHUTHOTO TIOJIsI HAa TPOBOJHUK C TOKOM, DJEKTPOMAarHUTHAas WMHAYKIMS) TIO ONHCAaHUID MX XapakKTepHbIX CBOWCTB M  Ha
OCHOBE  OIBITOB, IEMOHCTPUPYIOUINX JAHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh TNPOSIBJICHUE M3YYEHHBIX (PU3NYECKUX SBIEHUN B OKpY)KAIOIIEM MHpE, B TOM 4HCIe (PU3UYECKHE SBJICHUS B IMPUPOJE:
MIOBEPXHOCTHOE HATSHDKEHHWE M KalWUIIpHbIE SBICHUS B MpPUPOJAE, KpHUCTALUIbI B mnpupoae, wusnydeHue ConHia, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 0Opa3oBaHME pOCHI, TyMaHa, HWHEs, CHEra, ANEKTPUYECKHE SBJICHHUS B aTMOc(hepe, AIEKTPUUECTBO )KMBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJH, JIpeid MOJOCOB, pOJb MarHUTHOTO TMOJIS JJIS KU3HU HA 3emiie, MOJISIPHOE CUSIHME, MpPU 3TOM IEPeBOJUTh MPAKTHUECKYI0 —3ajady
B CYII[CCTBEHHbIC CBONCTBA (MpU3HAKH) QU3MYECKUX SBICHUN;

ONMKCHIBATh M3YYCHHbIE CBOMCTBa Tel U (u3nueckue yueOHyI0, BBIICNATH SBJICHUS, MHCIONB3YS (PU3NUECKHe BEIMYUHBI (TeMIeparypa,
BHYTPEHHSII DHEPrus, KOJMYECTBO  TEIUIOTHI, yAeNbHAas TEIUIOEMKOCTh BEIEeCTBA, yAeJbHAs TEIUIOTa IUIABJIEHUS, YelbHas TeIloTa
napooOpa3oBaHMsl, ynelbHAas TeIJIOTa CropaHus TOIUIMBA, KOA(D(UIMEHT MOJIe3HOTO JAEMCTBHUA TEMJOBOM MAallMHBI, OTHOCHTENbHAs BIIAKHOCTH
BO3/lyXa, JJIEKTPUUECKUN 3apsij, cujia TOKa, JIEKTPUUYECKOe HampsKeHHE,COMPOTUBICHUE MPOBOAHUKA, YIEIbHOE CONPOTHUBIIEHUE BEIIECTBA, paboTa U
MOIIHOCTh JJICKTPUYECKOT0 TOKa), MPHU OMHMCAHUHU MPABHIBHO TPAKTOBATH (DU3UUCCKHI CMBICI HCIOJB3YEMbIX BEIMYHH, O0O3HAYCHUS W CIMHHUIIBI
buznuecKkux  BENWYMH, HAXOOUTh  (OPMYJbl,  CBS3bIBAIOIIME  JaHHYIO (U3WYECKYI0 BEJIWYMHY C JPYTMMH  BEJIMYMHAMH, CTPOUTHh
rpaduky  M3ydeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U IPOLECCHI, HCIOJb3ysd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHOKMHETHUECKON TeopHuu
CTPOCHHS BEIECTBA, IPUHIIUI CYNEPIO3UIMK OJIeH (Ha KaYeCTBCHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsjia, 3akoH Oma i ydacTKa I, 3aKOH
Jxoyna—JleHna, 3aKOH COXpaHEHUS IHEPrHH, IPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alIMCHIBATh €0 MATEMAaTUYECKOE BhIPaXKEHHUE;

OOBSICHATH (1)I/I3I/ILIGCKI/IC IIpoueCChl U CBOICTBA TECJ, B TOM YHUCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ MPAKTUKOOPHUCHTUPOBAHHOTI'O Xapakrepa.
BBIABJIATH IMPUYUHHO CJIICACTBCHHLIC CBA3H, CTPOUTDH o0bsgcHeHHe U3 1—-2 JOrMYecKUX IIIaroB ¢ OHOpOﬁ Ha 1-2 HU3YYCHHBIX
CBOMCTBA (I)I/ISI/I‘IGCKI/IX ﬂBHeHHﬁ, (1)I/I3I/I‘leCKI/IX 3aKOHOB niIn SaKOHOMepHOCTCﬁ;

pemath pacu€THble 3a7aud B 2—3 JIEHCTBUS, MCIOJB3YSd 3aKOHbI M (OPMYIIbl, CBA3bIBAIOIIME (PU3UUYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBMS 3a/laud 3alMChiBaTh KpPaTKO€ YCJIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JUIsl pELIeHUs 3ajJaud, BbIOMpPATh 3aKOHBI U (OPMYIIBI,
HE0O0X0IMMBIE AJIs €€ PEIIeHNUs], TPOBOIUTh PACUETHI U CPAaBHUBATH MOTYdEHHOE 3HaUYCHHE (PU3NUECKOM BETMUNHBI C U3BECTHBIMH JJAHHBIMU,

pacro3HaBaTh MPOOJIEMbI, KOTOpblE MOXHO PEUIMTh MPU MOMOUIM (PU3UYECKUX METOJIOB, UCIIONB3yd  OIMCaHUe HCCIIEI0BAHNUS,
BBIJIENIATH MIPOBEPSIEMOE NPEIIIONOKEHUE, OLEHUBATh IIPABWIBHOCTh MOPsAKAa IIPOBEIEHUsS MCCIENOBAHHUS, 1€IaTh BIBOIBI;

HPOBOJIUTH OMBITHl MO HAOMOACHHIO (HU3MYSCKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel (KaNmHWJUIAPHBIC SIBICHUS, 3aBUCHMOCTD JIABJICHUS
BO3/lyXa OT ero o0bEMa, TeMIeparypbl, CKOPOCTH MPOIlecca OCThIBAHUS M HarpeBaHUs MPH W3IYYEHUHU OT I[BETa W3Iydarolien (mormomraroreit)

IIOBEPXHOCTH, CKOPOCTb UCIIApeHUsi  BOJBI OT TEMIEPAaTyphl KUAKOCTH M IUIOM@AAU €€ II0BEpXHOCTH,

JNIEKTpU3aLUsd TEJI M B3aUMOJCHCTBHE JJIEKTPUYECKMX 3apsioB, B3aUMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlM3alMsl MArHUTHBIX IIOJEH
IIOCTOSIHHBIX MAarHUTOB, JCWCTBUS MAarHUTHOIO IIOJS Ha IPOBOJHMK C TOKOM, CBOMCTBA DJIEKTPOMArHUTA, CBOWCTBA  DJIEKTPOJBUTATEIS
MOCTOSTHHOTO ~ TOKAa):  (OpPMYJIHPOBaTh IPOBEPSEMbIC IPEINOJIOKEHHs, COOMPaTh YCTAHOBKY M3 IPEAJIOKEHHOTO 000PYIOBaHUS, OMHUCHIBATH X0/
OTIbITa ¥ POPMYIAHPOBATH BHIBOIBI;



BBIIIOJIHATDH MIpsAMBIC  U3MCPCHUA TEMIICPATYpPHhI, OTHOCHUTEIILHOMN BJIAXKHOCTU BO34YyXd, CHJIBI TOKa, HANOPSIKCHUA C HCIIOJb30BaHUCM
aHAJIOTOBBIX ~MPHUOOPOB M JATYMKOB  (U3WYECKUX BEJIMYMH, CpPaBHHMBATh  pE3YyNbTaThl W3MEpPEeHUH ¢  y4éToM 3aaHHON aOCOIIOTHOM
MOTPEIHOCTH;

MPOBOJUTh KCCIICIOBAHUE 3aBHCUMOCTH OJHOM (PU3MYECKOW BEIMYUHBI OT JPYrod C HCIOJBb30BAaHUEM TIPSMBIX HW3MEpPCHHUI (3aBUCHMOCTb
COIMPOTHUBJICHUA MPOBOAHHKA OT €TI0 JJIMHBI, INIOMAAN MOMIECPECUYHOro CCUCHUA U YACIbHOTO COIMMPOTUBJICHUA BCIICCTBA ITPOBOJHMKA, CHJIbI TOKA, UAYLICTO
4ycpe3 IMPOBOJHHUK, OT HANPSAXKCHUA Ha HIPOBOAHHMKE, HCCICAOBAHHUC II0CJIEA0BATCIBbHOT'O u napauiCjabHOIro COCIII/IHGHI/Iﬁ HpOBOZIHI/IKOB):
IUIAaHUPOBATh MCCIIEJOBaHUE, COOUMpAaTh YCTAHOBKY M  BBINOJHATH U3MEPEHHUs, CIEQys NPEUIOKEHHOMY IJIaHy, (QUKCUPOBaTh pPE3YJIbTaThI
HOJ'[y‘lCHHOI\/JI 3aBUCUMOCTH B BHJIC Ta6J'II/IH n Fpa(l)I/IKOB, ACJIAaTh BBIBOALI 110 PE3YJIbTaTaM UCCIICAOBAHMA,

IMPOBOJUTHE KOCBCHHBIC USMECPCHUA (1)I/I3I/I‘I€CKI/IX BCIINYUH (YILGHBHaﬂ TEeNJI0EMKOCTh BCHICCTBA, COIIPOTUBJIICHHUEC IMPOBOJHHMKA, pa60Ta 1 MONIIHOCTH
AJIEKTPUYECKOTO TOKA): MJIAHUPOBATh A3MEPEHUS, coOuparb DKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CJEAYS IPENIOKEHHOU
HWHCTPYKOWH, U BBIYHUC/ATh 3HAYCHUC BCIIMYHUHBI;

coOmoaTh MpaBuia TEXHUKUM O€30MacHOCTH MNpu padoTe ¢ JabopaTOpHBIM 00OPYIOBAHUEM;

XapaKTepu30BaTh MPUHIUIBI JIEHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPOWCTB C OMNOpPOW Ha HUX oOmucaHus (B TOM YHCIE:
CACTEMa  OTOIUIEHUS  JIOMOB, THUIPOMETP, rnaposas TypOuHa, aMIepMeTp, BOJIETMETD, CUETUYUK EKTPUYECKON  DHEPIuH,

DIIEKTPOOCBETUTEIBLHBIE puooPHI, HarpeBaTelIbHbIE ANEKTPONIPUOOPEI  (MPUMEPBI),  AIEKTPUUSCKHE  TPEIOXPAHHUTEIH,
OJICKTPOMArHur, OJICKTPOABUTIATECIIb ITOCTOSHHOT'O TOKa), HCIIOJIB3 YA 3HaHU (6] CBOMCTBax (1)I/ISI/I‘—ICCKI/IX SIBIICHUH n HeO6XOHI/IMBIe
¢bu3nyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HU3MEpUTEIbHbIE NPHOOPHI IO CXEMaM U CXEeMaTUYHBIM PUCYHKaM

(’KUIKOCTHBI TEPMOMETp, TEPMOC, NICUXPOMETP, TUIPOMETpP, ABUraTelb BHYTPEHHEIO CrOPAaHUs, 3JEKTPOCKOIN, PEOCTaT), COCTABISATH CXEMBI
NEKTPUUYECKUX IleNel ¢ IOC/IeN0BaTeIbHbBIM M MapayiebHBIM  COEAMHEHHEM JJIEMEHTOB, pa3iuyas YCJIOBHbIE OOO3HAuU€HMsI 3JIEMEHTOB
AJIEKTPUUYECKUX LIeTIeH;

OPUBOAUTL TpUMepbl  (HAaXOouTh HHGOPMALMIO O MpPUMEpax) MPAKTUYECKOTO HCHOJIb30BaHHMS —(U3MYECKUX 3HAHWH B [OBCEIHEBHON
KHM3HM Ui oOecrieueHus: O€30I1aCHOCTH IpH OOpaIleHUH C NMPUOOPaMU U TEXHUUYECKUMM YCTPOMCTBaMM, COXPAHEHUS 30POBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOT0 MOBEICHUS B OKPYKalOLIEeH cpele;

OCYIIECTBIATh MNOMUCK HH(popManuu (U3NYECKOro cojaepxkaHus B VHTepHeTe, HA OCHOBE MMEIOLIUXCS 3HAHUW M MYTéM CpaBHEHUS
JOTIOJIHUTENIbHBIX MCTOYHUKOB BBIACIATh MH(POPMAIUIO, HEJOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJHEHUN y4eOHBIX 3aJaHui HAY4YHOTIONYJISIPHYIO JINTEPATypy (PU3UYECKOI'O COJEp)KaHMsl, CIIPABOYHBIE
MaTepuaibl, pecypcbl ceru MHTepHeT,  BiajeTh npuéMamMy KOHCTIEKTUPOBAHMS TeKCTa, IpeoOpa3oBaHuss  WMHGpOpPMALUU  KOTOpas
ABIISIETCS TNPOTHUBOPEUMBOM MJIM MOXKET OBbITh U3 OJTHON 3HAKOBOM CUCTEMBI B IPYI'YIO;

co3JlaBaTh COOCTBEHHbIE NHCBMEHHBIE U KpaTKUE YCTHBIE COOOIIeHUs, 0000mas uH(opMamoo U3 HECKOJbKUX HCTOUYHUKOB (DHU3MUECKOTrO
COJIEpXKaHMs, B TOM YHUCIIE MYOJINYHO NpPEICTaBIATh  PE3yNbTaThl OPOEKTHOW MM HCCIEeNOBATEIbCKONW JEATENBHOCTH, IpH
3TOM I'pPaMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATUHHBIN amnmapar Kypca GU3UKH, CONPOBOXKAAThH BHICTYINICHUE MTPE3eHTalNElH;

IpPU BBINOJHEHUU YJ4EOHBIX MPOEKTOB U HCCIEAOBAHUM (U3UUECKUX MPOLECCOB paclpenessiTh OO0S3aHHOCTH B TpYIIEe B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJlauaMy, CJICUTh 3a BBINOJIHEHUEM IUIaHa JEHCTBUH W KOPPEKTHUPOBaTh €ro, aJeKBAaTHO OLIEHWBATh  COOCTBEHHBIH

BKJIaJ1 B JeSITEeIbHOCTh TPYIIIHI, BBICTPaWBaTh KOMMYHHMKATHBHOE B3aUMOJICHCTBUE, NPOSBISAS TOTOBHOCTb
paspermiats KOHQIUKTHI.

K konny oOydenus B 9 KkJjacce INpeAMETHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaxaTh C(POPMUPOBAHHOCTH y OOydaromIuxcs
YMEHHUM:



HUCIIOJBb30BaTh IIOHATHUA: CHUCTEMA OTC‘-IéTa, MarcpuajibHasgd TOYKa, TPaCcKTOpUsA, OTHOCUTCIbHOCTE MCXAHUYCCKOTO IABHKCHUA, ):[e(bopMaumI
(ynpyras, miacTudeckas), TpeHHE, IEHTPOCTPEMUTENFHOE YCKOPEHUE, HEBECOMOCTh M MEePErpy3KH, HEHTP TSHKECTH, a0COTIOTHO TBEPIOE TENo, LEHTP
TSDKECTH TBEPIOrO Teja, paBHOBECHME, MEXaHMYECKHE KOJIeOAHWS M BOJIHBI, 3BYK, MHPPA3BYK W YAbTPA3BYK, DJCKTPOMArHUTHBIC BOJIHBI, IIKaJa
OJICKTPOMArHuTHBIX BOJIH, CBCT, 6JII/130py1(OCTI> N JAJIbHO30PKOCTD, CIICKTPbI MCITYCKAHUS W TOTJIOIICHUA, am)(ba, Oera- u ramma-usjIydcHus, U30TOIIbI,
sIIEpPHAst DHEPIeTHKA,

paznuyarth siBiieHUs (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE JBM)KCHUE, PAaBHOYCKOPCHHOE MNPSIMOJIMHEHHOE IBM)KEHHE, CBOOOIHOEC
MmaacHUC TCJI, paBHOMEPHOC IBUKCHHE 110 OKPYKHOCTH, B38,HMOI[€I>'ICTBH€ TCII, PCAKTUBHOC JBUXXCHUC, KojebaTeapHoe JBUXKCHUC
(3aTyxamliue W BBIHYXJCHHbIE KOJIOaHMsSI), pPE30HAHC, BOJHOBOE IBMKEHHE, OTPAKEHHE 3BYKA, NMPSMOJIMHEITHOE paclpOCTpaHEHHUE, OTPaKEHUE U
IIPEJIOMIIEHUE CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIOKEHHE OEJIOro CBeTa B CIEKTP U CIOKEHHE CHEKTPaJbHBIX IIBETOB, JUCIIEPCUS
CBC€Ta, CCTCCTBCHHAA PAAMOAKTHUBHOCTH, BO3SHHKHOBCHUC JIMHEHYaTOro CIICKTpa HSqueHHSI) M0 OIMHCAHUIO HX XAPAKTCPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JTAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSBIEHUE U3YYEHHBIX (PU3UUYECKUX SBIEHUIN B OKpYXKaroleM Mupe (B TOM uucie (u3NuecKue sBJICHUS B MPHUPOJE: NMPUIMUBHI U
OTJIMBBI, ABMXXCHHEC IIJIAHET CoiHeuHOH CUCTEMBI, PCAKTHUBHOC IBWIXCHHEC XHUBBIX OPTaHW3MOB, BOCIIPUATHEC 3BYKOB XMBOTHBIMH, 3EMIICTPACCHUC,
CECMUYECKHE BOJIHBI, I[YHAMH, 07XO, IIBETa TeJ, ONTUYECKUE SIBJICHHUS B IIPUPOJE, OHMOJIOrNYEeCcKOe NelCcTBUE

BUJIUMOTO, YIbTPa(UOJIETOBOIO M PEHTTEHOBCKOTO W3Iy4€HHM, €CTeCTBEHHBIH paJWOAKTHBHBIN ()OH, KOCMHUYECKHE JIy4d, PaJHOaKTHBHOE
U3JTydCHUE TPUPOJIHBIX MHUHEPAJIOB, JICHCTBUE PAMOAKTUBHBIX H3JIyYCHUH Ha OpPraHu3M 4YeJjoBeKa), MpH ITOM  IEPEBOIUTH MPAKTUYCCKYIO
3ajaqy B Y4eOHYIO, BBIJICIATH CYIICCTBEHHBIC CBOMCTBa (MpH3HAKH) GU3MUECKUX SIBICHHN;

ONKMCBHIBATh HM3Y4CHHBIC CBOWCTBA Tel W (U3NYECKHE SBJICHHS, HCIOJB3Ys (GH3MYCCKUE BEIMYMHBI (CpemHssI ¥ MTHOBEHHAs CKOPOCTh
Tela IpPU HEPaBHOMEPHOM [BI)KEHUH, YCKOPEHHE, IEepeMEIleHUe, IyTh, YIJIOBas CKOpPOCTb, CHJa TPEHUs, CHUJIa YIPYrOCTH, CHJa TSDKECTH,
YCKOpEHHE CBOOOJHOrO MaJeHMs, BEC Tejla, UMIYIbC Tella, UMIYJIbC CHJIbI, MEXaHHueckas padoTa M MOILHOCTh, NOTCHLMAaNbHAs SHEPrus TeIa,
MOJHATOrO HaJ TMOBEPXHOCTbIO 3€MJIM, NOTEHIMAJbHAs SHEPIrusl CHKAaTOW NPYXKHHbI, KHHETUYECKAsk SHEPrus, MOJHAs MEXaHUUECKasi SHEprus, Mepuos
U 4acToTa KoJeOaHuH, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IIOKa3aTesb IIPEJOMIICHUS Cpellbl), IpPU OIHCAHUHU
IPAaBWIbHO TPAKTOBaTh (DU3MYECKUH CMBICI HCHOJIb3YEMBIX BEJIMYMH, OOO3HAYEHHS W €AMHULBI (U3NYECKUX BEIWYUH, HAXOAUTh (HOPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (PU3MUYECKYI0 BEIMYMHY C APYITMMHU BEIMYMHAMU, CTPOMTH I'paMKU M3y4E€HHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYUH;

XapakTepU30BaTh CBOMCTBa Tel, (pU3MUYECKHE SBJICHUS U IPOLECCHl, HCIOJIb3Yd 3aKOH COXPAaHEHHs SHEPruH, 3aKOH BCEMHPHOIO TSTOTEHHS,
IOPUHLUI CYNEPHO3ULMM CWJI, TNPUHIMI OTHOCUTEeNbHOCTH ['amwiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYIIbCA, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHHSI CBETa, 3aKOHbl COXPAHEHHUs 3apsIoBOIO M MAcCOBOIO  YMCEN MpH  SAJCPHBIX  peakuusX, TMpH 3TOM JaBaThb  CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMChIBATh €r0 MaTEMATUUYECKOE BBIPAKEHHUE,

OOBSICHATH (I)I/ISI/I‘IGCKI/IG ImpouecChbl U CBOICTBa TE€JI, B TOM YHCJIE€ M B KOHTEKCTE CI/ITyaLII/Iﬁ NIPAKTUKOOPUCHTHUPOBAHHOI'O XapaKTepa.
BBIABIIATD IMPUYINHHO CJICACTBCHHBIC CBA3U, CTPOUTH 00BsICHEHHE M3 2—3 JIOTHYECKHX IIaroB C 0H0p0171 Ha 2-3 HN3YUCHHBIX
CBOICTBaA (I)I/ISI/I‘IGCKI/IX HBJ'IeHHfI, q)I/I3I/I‘leCKI/IX 3aKOHOB HnJIn 3aKOHOMepHOCTeﬁ;

pemaTh pacuyérHble 3amayd  (OMUparoIIMecs Ha CHCTeMy ©3 2—3  ypaBHEHHI), HCIOJNB3Ysd 3aKOHBI U (OPMYINBI, CBSI3BIBAIOIIIE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3aJaud 3alMChIBATh KPAaTKOE YCIOBHUE, BBISBIATH HEJOCTAIOIIME WIM M30BITOUHBIE JIaHHBIE,
BBIOMpATh 3aKOHBI M (OPMYIIbI, HEOOXOAWMBIEC Ui PELICHHS, IPOBOAUTH PACUETHI U OLEHUBATH PEAIMCTUYHOCTH MOJIYIEHHOTO 3HAUCHUs (PU3HUeCKOM
BEJINYUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOpblE MOXHO pPELIMTh MPU MOMOUIM (PU3UUYECKUX METOJIOB, UCIIONIB3Yd  OIMCaHUE HCCIIEeI0BaHus,
BBIJIEIATD [IPOBEPSIEMOE  MPEIANOJIIOKEHUE,  OLEHUBAaTh  IPAaBWIBHOCTb  IIOpsAKa  IMPOBEACHUS  HCCIECNOBAaHUs, J€J1aTb BBIBOJBI,
MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUH U OTIBITOB,;



NPOBOJUTH ONBITHI 10 HAOMIOACHUIO (U3MYSCKUX SBJICHUH WM (U3MYECKUX CBOMCTB Ten (M3ydeHHWe BTOporo 3akoHa HproToHa,
3aKOHA COXPAHEHHsS DSHEPruH, 3aBUCHMOCTb MEpHOJa KOJeOaHWH MPYKUHHOTO MAasTHUKA OT MAcChl Tpy3a M KECTKOCTU MPYKHHBI W  HE3aBUCHMOCTb
OT AaMIUMTYyAbl MajbIX KoJjeOaHWH, MPsIMOJIMHEHHOE PAacHpOCTpaHEHUE CBETa, pa3oKEeHHEe Oenoro cBeTa B CIEKTP, H3Y4CHHE CBOWCTB
M300paKCHHUS B IUIOCKOM 3€pKajiec M CBOWCTB HM300paXCHHs IpeaIMeTa B COOHMpAIONICH JIMH3e, HAOJIO/ICHUE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB
M3JYy4EHHUs): CAMOCTOSATEIILHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HaOOpa 000pYyA0BaHMUs, OITMUCHIBATH X0/ OIBITA M €0 Pe3yibTaThl, (HOPMYIUPOBATh
BBIBOJbI;

IIPOBOJIUThH NPU HEOOXOJIUMOCTU CEPHUIO MPSMBIX M3MEPEHUH, ONpeAesss cpelHee 3HaUeHUe H3MepsieMOl BenuuMuHbl ((POKYyCHOE paccTosiHue
coOuparoIiei  JIMH3bI), 000CHOBBIBATH BEIOOP criocoba u3MepeHus (M3MEpUTEIHHOTO pUbopa);

MIPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PM3MYECKUX BEIMYMH C HCIOJB30BAHUEM MPSIMBIX MU3MEpPEHUHl (3aBHCUMOCTh MYTH OT BPEMEHH MNpPHU
PaBHOYCKOPCHHOM JIBWIKCHHUU 0e3 HayaJbHOU CKOpPOCTH, I€pHoaa KOJIeOaHUIT MaTeMaTHUYECKOTO0 MAasTHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJid
OTpaXEHHsI CBETa OT yrjla TaJeHWs W Yrja MPeIOMIICHHUS OT Yrila NaJeHHs): IIaHUPOBATh HMCCIENIOBAaHHUE, CAMOCTOSITEIBHO COOMpPATh YCTAHOBKY,
(GuKcHpOBaTh pe3yabTaThl IOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJAE TaOnUIl M TpaduKoB, JleNaTh BBIBOJBI 10 pe3yabTaTaMm
WCCTIeIOBAHMS,

MPOBOJUTh KOCBEHHBIC W3MEpeHHs (PU3MYECKUX BEIUYMH (CpemHsSsl CKOPOCTh M YCKOPEHHE Telda MpH PaBHOYCKOPCHHOM JIBHIKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJIeHUs, )KECTKOCTh MPYXKHUHBI, KOI(PPUIMEHT TPEeHUs CKOJbKEHHUs, MeXaHHdeckas paboTa W MOIIHOCTb, YACTOTa U MEPUO]T
KoJieOaHUN MaTeMaTU4YeCKOro U MPYKMHHOIO MasTHUKOB, ONTHYECKas cujla COOMparomied JMH3bI, paJHOaKTUBHBIN (DOH): TUIAHHPOBATh HM3MEpPEHUS,
codmpaTh  IKCIIEPHMEHTATHH YIO YCTAaHOBKY U BBINOJTHSTh U3MEpEHHUs, clienyst  TMPeIIOKEHHON WHCTPYKITUH, BBIUUCIISATH
3HaYCHWE BEJIMYWHBI W aHAIN3UPOBATH MOJyYCHHBIC PE3YNIBTATHI C YIETOM 33JAHHOW MOTPEIIHOCTHA U3MEPEHHIA;

coOmroIaTh TpaBWJIa TEXHUKH O€30macHOCTH TIpu  paboTe ¢ 1abopaTopHBIM 00OPYI0BAHUEM;

pa3i4aTh OCHOBHBIC NMPH3HAKU W3YYCHHBIX (PU3MYECKHX MOJEJCH: MaTephaibHas TOYKa, aOCOJNIOTHO TBEPAOE TENO, TOYCYHBIH HMCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJEJb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO SI/Ipa;

XapaKkTepU30BaTh TPHUHIIMIBI JCHCTBHS HW3YyYCHHBIX NPUOOPOB W TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha WX ONUCaHWs (B TOM 4YHCIE:
CIHIIOMETpP, JATYMKHU TIOJOXKCHUS, PACCTOSHUSI W YCKOPEHWsI, pakeTa, »5XOJIOT, OYKH, NepHcKomn, (oroamnmapar, ONTHYECKHE CBETOBOJIbI,

CIIEKTPOCKOTI, JIO3UMETD, kamepa  BuibcoHa), UCTIONB3YSI 3HaHUS O CBOWCTBAX (PU3MUYECKHX SIBJICHUN U HEOOXOJAUMBIC
bu3nyeckrue 3aKOHOMEPHOCTH;

UCIOJB30BaTh CXEMbl M CXEMaTHYHbICE PUCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX MPHOOPOB U TEXHOJOTHUYECKHX
MPOIECCOB MPH PEUICHUH YYCOHONMPAKTUYCCKUX 3a]ad, ONTHYECKHE CXEMbl Ui IOCTPOCHUS HW300paKEHUI B TUIOCKOM 3epKalie U COOMparomeit
JIMH3E;

NPUBOJIUTH TPUMEPbl (HAXOAWTh WH(POPMAIMIO O MpUMepax) MPAKTHYECKOTO HCIOIb30BaHUSA (PU3MYECKUX 3HAHUM B MMOBCEAHEBHOMN
KU3HH ANl oOecriedeHHs] O€30MacHOCTH MpH  oOpamieHuu ¢ npubopaMd W TEXHHYECKMMH — YCTPOMCTBAMHU, COXpPAaHEHHUS 3/I0POBbS U
COOJTIOICHUSI HOPM 3KOJIOTHY €CKOTO TIOBEJICHHSI B OKpYKaIOIIeH cpeje;

OCYHIECTBIATh MOUCK wuHpopMmanuu Qusnueckoro conaepkanus B IHTepHeTe, camocTosSTeNsHO (QOPMYITHPYS TOMCKOBBIM  3ampoc,
HAaXOJOUTh TYTH  ONpPENENCHUsS JIOCTOBEPHOCTH  TONY4eHHOM  WHGOpMAluu Ha  OCHOBE  HMMEIONIMXCS  3HAHUH U JIOTIOJHUTEIbHBIX
HCTOYHUKOB;

HCIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX  3aJaHWil  HAYYHONOMYJISPHYIO TUTEPATypy (PHUIUYECKOTO COJEpKaHus,
CIpaBOYHBIE MaTepHUalbl, pecypchl ceTu MHTepHer, BIQJIETh NpUEMaMH  KOHCIIEKTHPOBAHHS  TEKCTa, MpeoOpa3oBaHus HHOOPMAIUHU U3
OJIHO¥ 3HAKOBOM CHCTEMBI B JIPYT'yIO;

cOo31aBaThb COGCTBCHHLIG IINCBbMEHHBIC U YCTHBIC COO6H_I€HI/I}I Ha OCHOBC I/IH(I)OpMaLII/II/I U3 HECKOJIbKHNX HCTOYHUKOB (1)I/I3I/I‘IGCKOFO



CoJep)KaHus, MYOIMYHO MPEACTABIATH PE3YAbTAThI IPOSKTHOW UIIH HCCIIEA0BATEIBCKOM A TEIHOCTH, IPH 3TOM I'PaMOTHO MCHOJIb30BaTh H3YYCHHBIH
NOHATUIHBINA anmapaT H3ydyaeMoro pasjena (U3UKd U CONPOBOXKIATh BBICTYIUICHHE TpEe3eHTalued ¢ y4éToM OCOOCHHOCTEH ayJuTOpUu
CBEPCTHHUKOB.

TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
Ne Haumenosanue Kommnuectso [IporpammHOeE coaepkaHue OCHOBHBIE BU/IBI JIEATEITBHOCTH 00YyJIarOITUXCSI
/i pasziesioB u TeEM 4acoB

y4e0HOTO MpeaMeTa

Pa3nen 1. ®u3uka u ee posib B MO3HAHUM OKPY:KAIOLIEro MUpa

1.1 | duzuka — HayKa O 2 O®uszuka — Hayka o mnpupoje.| BroisiBnenwe — paznuumid Mexay — QU3MYECKUMU U
pHUpojie SABnenus npuponsl. PuznyecKue| XUMUYECKUMU MpeBpalleHusMU.  Pacno3HaBaHue U
SIBJICHUSL: MexaHu4eckue, kinaccupukanus (U3NYECKUX SBJICHUN: MEXaHHUYECKHUX,

TEIUJIOBBIE, ANIEKTPUYECKHE,| TEIUIOBBIX, JJIGKTPUYECKUX, MAarHUTHBIX M CBETOBBIX.

MAarauTHBIC, CBETOBLIC, 3BYKOBBIC Ha6J'IIOI[eHI/Ie H OIMUCaHuc Cl)I/I?»I/I‘ICCKI/IX SIBJICHHUI




1.2 | ®usuueckue
BCJIIMNYHNHBI

dusnyeckue BEJINYMHBL.
N3mepenue du3necKux
BCJIMYMH. dusnueckue
puOOpHI. [TorpemnocTs

u3MepeHuii  MexayHapoaHas
CHUCTEMA €UHUILL

Ompenenenve  LEHbBl  JICJICHUS  [IKAJIBI
U3MEPUTEIIFHOTO  TpHbopa. N3mepenune
JIMHENHBIX Pa3MepOB TEIl U

IPOMEXYTKOB  BpPEMEHH € y4€TOM  IOI'PEHIHOCTEH.
WN3mepenne o0bEMa KUAKOCTH U TBEPAOrO  Teia.
M3mepenne TtemmepaTypbl MpU TMOMOIIHM >KUJIKOCTHOTO
TEPMOMETpPA U JaTUUKa TEMIIEPATYPHI.

BeinosiHeHnEe  TBOpPUYECKMX  3aJaHUKA MO  TOUCKY
Croco00OB ~ M3MEpEeHUsT  HEKOTOPbIX  (U3MYECKUX
XapaKTEepPUCTUK, HAIIPUMEP, Pa3MEPOB MaJlbIX OOBEKTOB
(Bos1OC, MPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJBIINX
pacCTOSTHUN, MaJIbIX

MIPOMEKYTKOB BpPEMCHU. OO0cyxacHHe
npeiaraéMbIX ClIocOOOB

1.3. | EctectBenHO
Hay4YHBIN
MO3HAHUS

METOJI

Kak  ¢usuka u  jgpyrue
€CTECTBEHHbIC HAYKH HU3Yy4aloT
npupony. EcrecTBeHHOHAYYHBII
METOJl TIO3HAHMSI: HaOJIo/IeHuE,
MOCTaHOBKA HAyYHOTO BOIPOCA,

BBIIBUXKCHHEC THIIOTE3S,
OKCIICPUMCHT 10 ITPOBCPKE
THIIOTE3, 00BsICHEHHE
Ha6moz[aeMoro SABJICHUS.

Onucanne pU3NIECKUX SBICHUIMA
C IMIOMOLIBIO MOJENEHN

BriaBmkenne runores, 00bICHSIOMMX MPOCTHIC SIBJICHHUS,
Harpumep:

— TI0YEeMy OCTaHABJIWBACTCA MABHXKYIIEECS IO
TOPU30HTAJILHON TTOBEPXHOCTH TEJIO;

— To4YeMy B JKApKyl0 TIOTOAYy B CBETJIOH OJACKIE
npoxiagHed, yeM B TEMHOHU. [IpemnoskeHune criocoOoB
MIPOBEPKH THITOTE3.

[IpoBeneHne wHCCIeAOBaHUS II0 TPOBEPKE KaKOW-JIH00
THIOTE3EL.

[TocTpoenne mpocTeHmmMx Monaene (pU3NUECKUX SIBICHHUMA
(B BHAE PpHUCYHKOB WM CXEM), HampuMep MajcHHe
MpeIMETa; MPSMOJIMHENHOE pacCpOCTpaHEHUE CBETA

Hroro no paszneny




Paznen 2. HepBOHa'laJIBHBIe CBCACHHUA O CTPOCHUH BeIIECTBA

2.1 | Crpoenue BemecTBa 1 CrpoeHne BelIeCTBA: aTOMBI
U MOJIEKYJbl, UX pa3Mephbl.
OTMBITHI, JIOKa3bIBAIOIIHE
JTUCKPETHOE CTpOCHUE
BCIIICCTBA

Habumronenue u MHTEPIpETALIS OITBITOB,
CBHJICTENILCTBYIOIINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHHUH BEIIECTBA: OTBITHI C PACTBOPEHUEM PA3ITHMUHBIX
BEIIECTB B BOJIC.

OneHka pa3MepoB aTOMOB U MOJIEKYJI

C wucnoJsib3oBaHueM @Qortorpaduii, MOJY4EHHBIX Ha
aTOMHOM  CHJIOBOM  Mukpockone  (ACM) —
nabopaTopHas pabora o teme: «OreHka




denepanbuas pabouass nporpamma | Pusuka. 7-9 kimaccel (0a30BbIi

YPOBEHbD)

JIMaMeTpa aToMa METOJIOM PSJIOB
(c  wucmomb3oBanueMm  (ororpaduii).
Omnpenenenue pasMepoB MaJIbIX TeJ

2.2 | [IBmxenue u
B3aNMO/ICHCTBHE
YaCTHI] BEIIECTBA

JIBM>KeHHe 4YacThl] BEUIECTBA.
CBsI3b  CKOPOCTH  JBUXKEHUS
YaCTHII

c TeMIepaTypou.
bpoynoBckoe JIBUKEHHE,
mdboy3us. BzaumonelictBue
YacTHII BEIIeCTBA:

MIPUTSXKCHUEC U OTTAJIKUBAHUE

HabGmtonenue u  oObsicHEeHHE  OpPOYHOBCKOIO
JIBUKEHUS U siBieHus auddysuu. IIpoBenenue u
00BsICHEHHE OIIBITOB

N0 HaONIOJEHUIO TEIJIOBOIO  pAaCUIMPEHUs] Ta30B.
[IpoBenenne u OOBSCHEHHE OIBITOB IO OOHAPYKEHUIO
CHJI MOJIEKYJIIPHOTO MPUTSKEHUS U OTTAJIKUBAHUS

2.3 | ArperaTHble COCTOSTHUS
BEIIeCTBa

ArperaTHbie COCTOSIHUSA
BEIIECTBA: CTPOEHHE  Ta3oB,
KUIKOCTEH u TBEPIBIX
(KpUCTaTNIECKHX) TeJ.
B3aumocssizb MEXIY
CBOMCTBaMH BELIECTB

B pa3HBIX arperaTHbIX

COCTOSIHMAX M WX aTOMHO-
MOJIEKYJIIPHBIM ~ CTPOCHHEM.
Ocobennoctu arperaTHbIx
COCTOSIHUM BOJBI

Onucanue (C HWCMONB30BAaHUEM TMPOCTBHIX  MOJIETICH)
OCHOBHBIX DPa3JIU4Mii B CTPOECHUU Ta30B, KUIKOCTEH U
TBEPJBIX TEN.

OObsicHEHHE MaJIOil C)KMMAaeMOCTH JKHUIKOCTEH U
TBEPIBIX  Teid,  OONBIIOW  CKUMAaeMOCTH  Ta3oB.
OObscHenue coxpaHeHHs: (GOpMBbI TBEPABIX Tel H
TEKY4eCTH KHJIKOCTH.

[IpoBeneHue OnbITOB, TOKA3bIBAIOIINX, YTO

B TBEPAOM COCTOSHUU BOJBI YAaCTHUIIBI HAXOAATCA B
CpelHeM Jaibliie JAPYr OT apyra (IUIOTHOCTh MEHBIIIE),

YeM B JKUJKOM.

YcTaHOBIIEHHE B3aUMOCBSI3U  MEXKAY OCOOCHHOCTSIMH

arperaTHbIX COCTOSSHUM BOJIbI W CYIIECTBOBAHUEM

BOJHBIX OPraHU3MOB

(MC — 6uonorusi, reorpaduist)

Hroro no pazneny
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Paznen 3. /IBuskeHne U B3auMojaelicTBHE TeJl
3.1 | Mexanudeckoe 3 Mexanuueckoe newxkenue. | MccnenoBanue PaBHOMEPHOTO JIBIDKCHMUS,
JIBUKEHUE PaBHOMEpHOE U HEpaBHOMEPHOE | OMpPENETICHUE €ro MPU3HAKOB.
nemwkeHue. Ckopoctb. Cpennss | HaGmiomeHune — HEpaBHOMEpPHOTO — JIBUOKCHUS |
CKOpPOCTb IIPH HEPAaBHOMEPHOM | OMpEICICHHE €ero OTJIWYUHA OT PaBHOMEPHOTO
JIBIDKCHUH. Pacuér myrd U | JIBIKECHHSL.
BPEMEHU JBUKEHUS OrnpenenieHe  CKOPOCTH  PAaBHOMEPHOTO  JBUKEHUS
(mapuka B OKUAKOCTH, MOJEIH  DJIEKTPUUYECKOTO
aBTOMOOWISI U T.1.). OmnpeneneHue cpemHeld CKOPOCTH
CKOJBKEHUs1 Opycka WM IMapuka 10 HAKIOHHOU
MJIOCKOCTH PemeHwe 3agad Ha ONpeneieHue TyTH,
CKOPOCTH U BpEMEHU PaBHOMEPHOTO JIBIKCHHUSL.
Ananu3 rpaduKOB 3aBHUCHUMOCTH IYTH M CKOPOCTH OT
BpEMEHHU
3.2 | Uneprus, macca, 4 SlBieHre  WHEpUHH. 3akoH | OObsIcHEHUE u MIPOTHO3UPOBAHKE SIBJICHUH,
IJIOTHOCTh uHepuuu. B3aumoneiicTBue Ten | 00YyCIOBICHHBIX HHEPIUEH, HAmpuUMep, YTO MPOUCXOTUT

Kak IMpuiruHa HU3MCHCHUA
CKOPOCTH ABHIKCHHA TCII. Macca
Kak MEpa HHCPTHOCTH TCJIa.
IInoTHOCT, BemIECTBA. CBi13b
IIJIOTHOCTH

C KOJIMYECTBOM MOIJICKYJI B
CAUHUIIC 00BEMa BC€IICCTBA

npun TOPMOXKXCHUHN HIIM PE3KOM MAHCBPC aBTOMO6I/IJ'I$[,
MMO4YCeMYy HCBO3MOXXHO MI'HOBCHHO IIPECKPATUTH ABUKCHUC HA
BCJIOCHUIICAC NI CaMOKaTC U T. 1.

HpOBe,I[CHI/IC U aHaJIu3 OIbITOB, ACMOHCTPHUPYIHOIINUX
HU3MCHCHHUEC CKOPOCTH [BUKCHHA TCJIa B PE3YJIbTATC
JIENCTBUS HA HETO APYrux Tell.

Permienue 3amau Ha OIIpEACIICHUEC MACChI TCJIa, €TI0 00BEMa
" IJIOTHOCTH.
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[IpoBenenne M aHanu3 ONBITOB, IEMOHCTPHUPYIOLIUX
3aBUCUMOCTHh U3MEHEHHUSI CKOPOCTH TeJla OT €r0 MAaCChI
IIpM B3aUMOJCHCTBUM Tei. M3MepeHne macchl Tena
Pa3IMYHBIMHU CIIOCOOaMU.

OmnpeneneHue TUIOTHOCTH Tella B pe3yibTare
M3MEpEHHS ero Macchl U 00bEMaA

3.3

Cwnia. Bunel cun

14

Cwia  kak  XapaKTepHCTHKA
B3amMoehcTeusl Ten. Cuia
yIpyroctTd U 3akoH ['yka.
H3mepenne cuibl

C TIOMOIIBIO  JUHAMOMETpA.
SIBeHME TATOTEHUS HW  CUjIa
Tsokectn. Cuna TSDKECTH — Ha
JIPYruX IJIaHeTax.

Bec  Tena. HesecomocTs.
CrnoxxeHue CHII,
HalpaBJICHHBIX IO  OJIHOM
npsmoil. PaBHozelcTBYyrOIIAs
cun. Cuna Tpenusa. Tpenue
CKOJIb)KCHHUSI U TPEHUE TOKOS.
TpeHue B npupoJie U TEXHUKE

N3ydenne B3aMMOJCUCTBUA KaK MTPUYMHBI H3MEHEHHS
CKOpocTH Tena wid ero Jaedpopmanuu. Onucanue
pealbHBIX CUTYallMil B3aMMOJEHCTBHUS TEJI C IMOMOIIBIO
MojieIel, B KOTOPbIX BBOJUTCS MOHATHE U H300paKeHUE
CHJIBL.

N3yyenne  cuibl  yHOpPYrocTH. UccnenoBanne
3aBUCUMOCTH  CHJIBI  YIPYFOCTH OT  YUIMHEHUS
PE3MHOBOTO IIHYpa I HPYKUHBI

(c mocTpoenuem rpaduka).

AHanM3 TPaKTUYECKUX CHUTYyallMd, B  KOTOPBIX
MPOSIBIISIETCS IUCTBUE CUJIBI YIPYTOCTH (YIPYTrOCTh
Msi4a, KPOCCOBOK, BETOK JiepeBa | Jp.).

AHanu3 CcUTyaluid, CBSI3aHHBIX C SBJICHHUEM
TATOTEHUSL.

OObscHeHre OpOUTATHHOTO ABMKECHUS TJIAHET

C HCIHOJb30BAaHHWEM SIBJICHHUS TATOTEHHUS M 3aKOHaA
WHEPIUU.

MN3mepenne Beca Tena € IOMOLIBIO JMHAMOMETpA.
O6ocHOBaHME ATOTO C1IOCO0A NU3MEPEHHS.
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AHanmu3 W MOJETUPOBAHUE  SIBJICHHUS  HEBECOMOCTH.
OKCIEPUMEHTAIBHOE IMOJIyd€HHUE IPaBUIA CIOKEHHS CHUII,
HalpaBJIE€HHBIX BJOJb OAHOM mpsmoil. OnpeneneHue
BEJIMYUHBI PAaBHOJCHUCTBYIOLEH CHIL.

M3ydenune cuibl TpeHUS CKOJIBKEHUSI U CHIIBI TPEHUS
MTOKOSI.

HccnenoBanue 3aBUCHMOCTH CWIBI TPEHHS OT

CUJIbl  JIaBIEHHS WM CBOMCTB  TPYIIUXCH
MTOBEPXHOCTEMN.

AHanM3 TMpaKkTUYECKUX CHUTYalluid, B  KOTOPBIX
MIPOSABIIIETCS JEMCTBUE CHIIBI TPEHUS, UCIIOJIB3YIOTCS
crocoObl €€ yMEHBIICHHS WM YBeJIWYeHHs (KaTaHue

Ha JbDKaX, KOHBKAaX, TOPMOXXEHHE aBTOMOOWIIS,
WCIOJIb30BaHUE MOAUIMIIHUKOB, IUIABAHUE BOJHBIX
KUBOTHBIX U JIp.). Pemenue 3a1au ¢ ucnosib30BaHuEM
dopmyn ans pacuéra CHIIBI  TSKECTH, CHIIbI
YIPYTOCTH, CHJIBI TPEHUS

Uroro no pazneny 21

Pa3nen 4. JlaBjienue TBEPABIX TeJL, :KUIKOCTEl U ra3oB

4.1 | JlaBneHwue. Ilepenaua 3 [aBnenue. CriocoObl | AHanmM3 M OOBSICHEHHE ONBITOB M MPAKTUYECKUX
JIaBIICHUS TBEPIABIMU YMEHBIIEHUS] M  YBEJIMYEHMS | CUTYallUd, B KOTOPBIX MPOSBISAETCS CHa JaBICHUSL.
TeNaMH, >KUJIKOCTAMH U napnenus.  JlaBnenwe — rasza.| OOGOcHOBaHME CHOCOOOB  yMEHBLIEHHS U

razamu 3aBUCUMOCTh JIaBJIEHUsS] Ta3a OT| yBEJIWYEHHUs JAaBJICHUS.

00bEMa, TeMIepaTyphl. W3ydyeHne 3aBUCUMOCTH JJaBJIEHUS rasa
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[lepenaua JIaBJICHUS 0T 00bEMa U TEMIIEpPATYpBI.
TBEPIABIMHU TEJIaMU, Msydenue ocobeHHOCTEN TIepeayn JaBieHUs TBEPIBIMU

KHUIOKOCTIMHAU nu ra3amMu.
3akoH [lackans

TeaMU, OJKHUAKOCTIMHM W rasamMu. OOocHOBaHUE
pe3yJIbTaTOB  OINBITOB ~ OCOOEHHOCTSIMH  CTPOEHHUS
BellecTBa B TBEPAOM, JKUIKOM U Ta3000pa3HOM
COCTOSIHUSIX.  DKCIEPUMEHTAILHOE  JI0Ka3aTelbCTBO
3akoHa [lackas.

Pemenre 3a1ay Ha pacu€r gaBIeHUs TBEPIOTO TeIa

4.2 | JlaBneHue )KUIKOCTH 3aBHCHUMOCTh nmasineHus | McciaemoBanyue 3aBUCHMOCTH  JABJICHUS JKHUJIKOCTH  OT
JKUJIKOCTH oT TJIyOWHBI. | TAYOMHBI ~ TMOTPYKEHHS M IJIOTHOCTH  JKHUJIKOCTH.
ITHeBMaTHUECKHE MamuHel. | HabmroaeHue u 00BsICHEHHE TUJPOCTATHYECKOTO
I'mapocratnyeckuii  mapajokc. | Mmapajokca Ha OcHoBe 3akoHa I[lackars.
CooOuaromuecs cocynbl. | M3ydeHue cooOmammmuxcst COCy/10B.
FI/IHpaBHI/I‘leCKI/IC MEXaHNU3MBbI Pemenne 3amau Ha pacu€r JaBICHUA KHUJKOCTH.
OObsicHEeHHWe TPHUHIUIA JCUCTBUS THJIIPABIMYECKOTO
npecca, MHEBMAaTUYECKUX MAIIIHH.
AHanmu3 u  OOBSICHEHHE TMPAKTHYECKUX CHUTYallHi,
JEMOHCTPUPYIOIINX MPOSIBICHUE AABJICHUS KUJIKOCTU U
3akoHa [lackansi, HampuMep IpPOLIECCOB B OpraHUu3Me Mpu
r1yOOKOBOIHOM HBIPSIHUU
4.3 | AtmocdepHoe Atmocdepa 3emun U | DKCIIEpUMEHTAIBHOE oOHapyXeHue
JIaBJICHUC atMocdepHoe JaBJIeHHEe. | aTMOC(EepHOTro MaBICHHUS.

HpI/I‘-II/IHBI CYHICCTBOBAHU A

AHanmm3 1 00bsICHEHUE OIBITOB U MPAKTUYCCKUX
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BO3JYIIHOW 000J0YKH 3eMIIH.
Oneir Toppuuenmu. M3mepenue
aTMocdepHOoro JTABJICHUSI.
3aBHCUMOCTh aTMOC(epHOro
JaBIIEHUSI  OT BBICOTHI  HAJ
ypoBHeM Mopst. [TpuGopsr

TUTst U3MEpeHus
aTMOC(EpHOTO J1aBJICHUS

CUTyalluid, CBSI3aHHBIX C JEHCTBUEM
aTMoc(epHOTro aBJICHHUS.

OOBsICHEHHE CYIIECTBOBaHHS aTMOC(epbl Ha
3emiie M HEKOTOPBIX IIJIaHETaX WU €€
OTCYTCTBUSI Ha IPYrux ranerax u JIyne.

OObsicHeHHe W3MEHEHHUS IUIOTHOCTH aTMoc(epsl C
BBICOTOM ¥ 3aBUCHUMOCTH aTMOC(EpPHOTO JABJICHUS OT
BBICOTHI.

Pemenue 3amau Ha pacuér armocdepHoro
JTaBJICHUSI.

N3ydyenue ycrpoiicTBa GapoMeTpa-aHepouia

4.4

JeicTBue IKHUJIKOCTH U
raza Ha TOTPYKEHHOE B
HHUX TEJO

JleicTBue XKHUJIKOCTH M rasa Ha
MOTPYKEHHOE B HHUX  TEJIIO.
BorTankuBarorniast (apxuMe0Ba)

cua. 3axoH Apxumena.
I1naBanune TelL
BosnyxomnnaBanue

OKCIepUMEHTAIILHOE oOHapyXeHue JIEUCTBUSA
KUIKOCTH M Tra3a Ha IMOTPYKEHHOE B HHUX TEJO.
OnpeneneHre BBITAIKMBAIOIIEH CUIIbI, JCHCTBYHOLIEH
Ha TeJOo, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenue u ob0cyxaeHne OIBITOB,
JEMOHCTPUPYIOIIMX  3aBUCUMOCTh  BBITAJIKUBAIOIIEH
CWJIbI, ACWCTBYIOIIEH Ha TEJIO B XKUAKOCTHU, OT 00bEMaA
MOTPYXKEHHON

B KUJKOCTh YaCTU Tela U OT IUIOTHOCTH
KUJKOCTH.

Ilposepka Hezasucumocmu GbIMAIKUBAIOW,EU CUTbL,
deticmsyrowell Ha meno 8 MHCUOKOCMU, OM Maccol
meinda.

HccnenoBanne 3aBUCUMOCTH Beca TENa B BOJE

0T 00bEMa NOrPYKEHHOM B KUAKOCTh YACTH TeJla.
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Pemenue 3agay Ha nmpUMeHEHHUE 3aKOHAa Apxumena
U ycnoBus IuaBaHus Ten. KoHcTpyupoBaHue
apeoMeTpa WM KOHCTPYMPOBAHHWE JIOJKU U
OIpEeNENIEHNE €€ rPy30H0AbEMHOCTH
Htoro o pazueny 21
Pa3nen 5. PaGora n MomHoOCTh. JHeprus
5.1 | PaGora 1 MOIITHOCTH 3 MexaHnnueckas pabora. OKCIEepUMEHTAIBLHOE omnpeesieHue
MomniHocTb MEXaHU4YEeCKOW padOThl CHIIbI TSKECTH MpHU
NaJICHUU Teja U CHJIbl TPEHUS
IpU PABHOMEPHOM IEpEMEIEHUN Teja IO
TOPU30HTAJILHOW MMOBEPXHOCTH.
Pacuér momiHOCTH, pa3BHMBAaeMOWl MpU MOABEME IO
JIECTHULIE.
Pemenne 3amau Ha pacdy€r MeXaHMYECKOW paboThl M
MOIIIHOCTH
5.2 | [IpocThie MEXaHU3MBI 5 [Ipocteie MEXAHU3MBI: OrnpezneneHre BBIUIPBINIA B CHJIE MPOCTBIX MEXaHHU3MOB
pblyar, OIOK, HaKJIOHHAs Ha NpUMEpe pblyara, MNOJABM)KHOTO M HEMOJBUKHOTO
IJIOCKOCTb. [IpaBuno 0JI0KOB, HAKJIOHHOW IJIOCKOCTH. MccnenoBanue ycaoBuUs
paBHOBECHUS pbluara. paBHOBecusi pblyara. OOHapyKeHHE CBOMCTB MPOCTHIX
[Ipumenenue npaBuiIa MEXaHU3MOB
paBHOBECHUS pbluara B Pa3MUYHBIX MHCTPYMEHTAX M  HPUCHOCOOIEHUSX,
K OJIOKy. «30JI0TOE€ TPaBHIIO» | UCHOJb3YEMbIX B OBITY U TEXHUKE, a TAKKE
mexaHukd.  KIIJI  mpocTeIX | B KMBBIX OpraHU3Max.
MEXaHU3MOB. IIpocTeie | DKCHepUMEHTaNbHOE J0KA3aTeNbCTBO PAaBEHCTBA PabOT
MEXaHU3MBbI IpU NPUMEHEHUH MPOCTBIX MeXaHM3MOB. OnpeneneHue
B OBITY U TEXHUKE KIIJ] HakIOHHOH TJIOCKOCTH.
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Pemenne 3amau Ha npuMeHeHHE IIpaBUiIa
paBHOBecHs pbryara u Ha pacue€tr KIIJ]
5.3 | Mexannueckas 4 Mexanundeckas SHEprus. | DKCIEPUMEHTAIBHOE OIIpeleICHUE U3MEHEHUs
SHEPrus Kunernueckas v noreHyaipHas | KWHETUYECKOM M NOTEHIMAIbHON SHEPruM Teaa IpU €ro
sHeprus. IIpeBpamieHne OAHOTrO | CKaThIBAHUH o HAKJIOHHOU TUIOCKOCTH.
BUJIa MEXaHUUECKOI 3HEprun @opMyaMpOBaHUE HAa OCHOBE MCCIEAOBAaHUS 3aKOHA
B Ipyroii. 3aKoH COXpaHEHHUsT MexaHudeckod »sHepruu. OOcyxaeHue
COXpaHEHHUs DHEPruu B IrpaHuLl IPUMEHUMOCTH 3aKOHA COXPaHEHUs SHEPTUH.
MEXaHUKe Pemenne 3amay c HCNONB30BaHUEM 3aKOHA
COXpaHEHUs SHEPrUH
Hroro mo pazmeny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME
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8 KUIIACC
Ne HaumenoBanue KosmuecTso [IporpammMmHOe conepkanue OcHOBHBbIE BU/IbI A€ATEIBHOCTH 00y4arOIINXCs
n/n pasnelion u TeM 94acoB
y4eOHOro npeaMeTa
Paznen 1. TenuioBble siBJIeHUS
1.1 | Crpoenne wu cBOMCTBa 7 OcHOBHEIE nojoxeunsa| HaGmaronenne Hu MHTEpIIpETalnst OIBITOB,
BEII[ECTBA MOJIEK YIS PHOKHHETHIECKOM CBU/IETEIIHCTB YIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
TEOPUH  CTPOEHHUS  BEIIECTBA.| CTPOCHHUHU BEIIECTBA. OMBITHI C PACTBOPEHUEM PA3IUYHBIX
Macca u pa3mepbl aTOMOB M| BEHIECTB B BOJIE.
MOJIEKYII. OmnpiTel,| Pemenue 3aga4d mo OlEHUBAHUIO KOJMYECTBA aTOMOB
TTOITBEPIKIAIOIINE OCHOBHBIE| MJIA MOJICKYJI B €IMHUIIE 00bEMA BEIIECTBA.
MOJIOKEHUS MOJIEKY/ISIPHO-| AHAIW3 TEKCTa JPEBHUX AaTOMHUCTOB (Hampumep,
KHHETUYECKON TEOPHHU. ¢dparmenta mosMel JIykpenns «O TpuUpoae Bemiei»)
Mogenu TBEPAOro, XKUIKOTO H| U3JI0KECHUEM o0ocHOBaHUH aTOMHOMN TUIIOTE3EI

razoo0pa3Horo COCTOSTHHM
BemiecTBa. Kpucramwmyeckue u
amopdusie Tema.  OOBsACHEHHE
CBOMCTB Ta30B, JKHIKOCTEH WU
TBEPABIX  TeI Ha  OCHOBE
IIOJIOKEHUH MOJIEKYIISIPHO-
KHHETHYECKOMH TEOPHH.
CMmaunMBaHue W  KalWUISIPHBIC

sBiaeHus. TemmoBoe pacuiupeHuc
H CXKXaTuc

(cmbicioBOe utTeHme). OleHKa yOSTUTEIBbHOCTH 3THX
obocHoBanul. OOBsICHEHHE OpPOYHOBCKOTO JIBHIYKCHUS,
siBIICHUS TUPPY3UU U Pa3Inuuidi MEXTy HUIMH Ha OCHOBE
MOJIOKECHU T MOJICKYJIIPHO-KHHETHYECKON TEOpHH
CTPOCHUSI BEIIECTBA.

OOBsiCHEHHE OCHOBHBIX Pa3IMYMii B CTPOSHHH Ta3oB,
KHUJIKOCTEH U TBEPIBIX TEI

C  WUCHOJB30BAHWUEM  IMOJIOKCHHUH  MOJICKYJISPHO-
KAHETHYECKOW  TEOpHH CTPOCHHSI  BEIIECTBA.
[IpoBeneHE OMBITOB MO BHIPAIIMBAHUIO KPHCTALIOB
MIOBApEHHOM COJIM WU caxapa.
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IIpoBenenue u 00BSCHEHHE OIIBITOB,
JEMOHCTPUPYIOIINX  KaNWUIAPHBIE  SIBJICHUS U
SIBJICHHE CMaylBaHUS.

OObscHEHNE PONIK KATUJUIIPHBIX SIBJICHUN

JUISL TIOCTYIUIGHHUsI BOJBI B OpPraHU3M pacTEHUH.
HabGmronenue, mpoBeneHne u OOBSICHEHHWE OMBITOB IO
HaOJIFOICHUIO TEIJI0BOrO pacimupeHus rasos,
KUIKoCcTed U TBEPABIX Ten. OObsiCHEHHWE COXpaHEHUS
00béMa TBEPIBIX TEJN, TEKYYECTH JKHIKOCTH (B TOM
YUCIIe, PA3HUIIBI

B TEKY4eCTH [UISI Pa3HbIX JKHJIKOCTEH),

JIaBJICHU Ta3a.

[IpoBeneHre OMBITOB, JACMOHCTPHUPYIOIIUX 3aBUCHUMOCTH
JABJICHUS BO3AyXa OT ero o0ObhEéMa W HarpeBaHUsS WIH
OXJIAKJACHMS, U HMX OOBJACHECHHE Ha OCHOBE AaTOMHO-
MOJICKYJIIPHOTO YICHHUSI. AHanM3  TPAKTHYECKUX
CUTYallui, CBA3aHHBIX

CO CBOWMCTBAMH Ta30B, )KHJAKOCTEH U TBEPIBIX TEI

TerutoBbIe TpoIIECCHI 21 Temmneparypa. Cesa3p | OOOCHOBaHHME  MpPaBUI  W3MEPEHUS  TEMIIEPaTyphl.
TEMIEpaTyppl cO  CKOpocThio | CpaBHEHHE pa3IMYHBIX CIOCOOOB HM3MEPEHHS W IIKAal
TEIUIOBOTO  JIBMDKCHUS YaCTHIL. | TEMIIEPATYyphI.

Buyrpennsisi sneprus. Cnoco6sl | Habmonenue 51 00BICHEHHE OIIBITOB,
U3MEHEHHUs] BHYTPEHHEH SHEPruu. | JEMOHCTPUPYIOMINX U3MEHEHUE BHYTPEHHEH YHEPTHH
TeIUIonepeaaya U COBEpIICHHE | Tela B pe3ylpTaTe TeIulonepenaud ©  paloThI
paboTsl. Buasl Tennonepenayu: BHEIIHHUX CHUJL

HaOmromenne W OOBACHEHHE  OIBITOB,
00CyXIeHNEe TPAKTUIECKUX CUTYaIlHii,
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TEIUIONPOBOJAHOCTh, KOHBEKIIMS,

U3JIy4EHUE. KommgectBo
TENJIOTHI. VY nenpHas
TEILIOEMKOCTh BEIIIECTBA.
TemnooOmen u TEIJI0BOC
paBHOBECHE. VYpaBHeHue
TemaoBoro OanaHca. IlnaBneHue
u OTBEP/ICBAHNE
KPUCTAJUTMYECKHIX BEIIECTB.
VnempHagd TemioTa IUIABJIEHUSL.
[TapooGpa3zoBanue u
KOHACHCAaIHS. Hcnapenue.
Kunenne. VYaempHas Ttemmora

napooOpa3oBaHus. 3aBUCHMOCTb

TEeMITepaTypbl KHITCHUS oT
aTMOC(EpHOTO JaBJICHHUS.
BrnaxHocts BO3/yXa.
DHeprus TOILJIMBA.

VY nenpHas TEmjIoTa
cropanus.  [IpuHIHUTIBL

paboThl

temwioBblx  apurartencid  KII

TEIJIOBOro ABHUrarens. TemnoBsie
JABUTaTCIId 1

JIEMOHCTPUP YIOIIIH X pa3uyHbIe BU/IbI
TeIJIonepe1avu: TETJIONMPOBOAHOCTb,
KOHBEKLMIO, u3nydeHue. HccnenoBanue

SIBJICHUS TEIIOOOMEHA

MpU CMEUIMBAHUM  XOJIOJIHOM M  TOpsSYed  BOJBIL.
HaGmronenue ycraHOBIEHHS TEIUIOBOTO  pPaBHOBECHS
MeXAy ropsye u xonogHo Bopol. OmpeneneHue

(M3MepeHue) KOJIMYEeCTBA TEIUIOTHI, MMOJyIeHHOTO BOJIOM
Mpu  TEMJIOOOMEHE ¢  HarpeTbiM  METALUTMYECKUM
mwHApoM.  OmpeneneHne  (M3MEpPEHHE)  YASTBHOM
TenJIOEMKOCTH BEIIIECTBA.

Pemenne 3amad, CBSA3aHHBIX C
KOJIMYECTBA TETUIOTHI U TETIJIOEMKOCTH
P TETUIOOOMEHE.

AHaM3 CUTyalluid MPaKTUYECKOTO HCHOJIb30BaHUS
TEIJIOBBIX CBOMCTB BEILLIECTB U MATEPUAJIOB, HAIIPUMED,
B LEIIX  DHeprocOepexeHus:  TEIUION30JISAIHS,
SHeprocOeperarofe Kpollli, TEPMOAKKYM YIISITOPbl U
T. 1.

BBIYUCIICHUEM

HaGmronenue  sBICHWA  HCIApEHHUS W
KOHJICHCAIIHH.

Hccnenosanue mporecca  MCIapeHus
pa3lIMUHBIX  YKUJIKOCTEH. OOBsgcHeHHnE

SIBIICHHUI HUCIIapCHUA MW KOHACHCAIIMK Ha
OCHOBC aTOMHO-
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3aIuTa OKpyXaromien MOJICKYJISIPHOTO YICHHUSI.
Cpeapl. Hab6mronenue u oObsiICHEHHE mpoliecca KUIEHUS, B TOM
3aKOH  COXpaHEHH U YUClie  3aBUCHUMOCTH  TEMIEpaTypbl  KUIIEHUS  OT
npeBpamcHud OSHEPruu B JIaBJICHUS.
TEIUIOBBIX IpoLeccax Onpenenenue (n3mepeHue) OTHOCHUTEIIbHON

BJIQXKHOCTH BO3/yXa.

HaOmnronenue mpouecca IIaBiIeHUsT KPUCTALUIMUECKOIO
BEIlleCTBa, Hampumep, Jbpaa. CpaBHEHHE MPOLECCOB
TJIaBJICHUS. KPUCTAJUIMYECKUX TEJ U pa3MATdeHUs

npu HarpeBaHud amopdubix Ten.  OmnpeneneHue
(M3MepeHue) yIeIbHON TeTUIOThI IUIABJICHHS JIbIA.
OObsicHeHUE  SIBIIEHUH  IUIaBIE€HUS U
KpUCTAUIM3allMM HAa OCHOBE AaTOMHO-
MOJIEKYJIIPHOTO Y4EHHUSI.

Pemienne  3ama4,  CBSI3aHHBIX C  BBIYMCIECHHUEM
KOJINYECTBA TEIUIOTHI B Ipolieccax TEeIUIoNepeaauu mpu
IUIABJIGHUUM U KPUCTAUIM3AaLUM, HUCIAPEHUH U
KOHJEHCAMU. AHaJuM3 CHUTYallMd IPaKTUYECKOIO
IPUMEHEHUs SIBJICHUHN IUIABIECHUS U KPUCTAJUIM3ALMH,
HalpuMmep, TOJIY4eHHE CBEPXUYHMCTBIX MAaTepHaJIoB,
coJjieBas I'peJika u Jp.

Anamu3 pa®oTbl U OOBSACHEHHE MPHUHLHUIIA
JeWCTBUS TEIJIOBOrO JBuUrartens. Borumcienue
KOJINYECTBA TEIUIOTHI,
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BBLIC/HIOMCTOCA IIPH CropaHur pPas3IMYHbIX BUIAOB

torumBa, u  KIIJI  mBurarems.  OOcyxkieHue
IKOJIOTHUECKUX MOCIICACTBHIA WCTIOJIb30BaHUS
JIBUTATENICH BHYTPEHHETO CrOpaHWs, TEIUIOBBIX U
TUJIPOSJIEKTPOCTAHIIAI

Hroro mo pazueny 28

Paznen 2. 3J1eKTpnqec1me U MAarHMTHbIC SAIBJICHUSA

2.1 | DiekTpuveckue 7
3apsanpl.  3apsyKECHHbIE
Tena u 1704
B3aNMOJIEHCTBUS

DIIeKTpHU3aIus Tell.

JIBa  poma  DIEKTPUYECKHX
3apsAJIOB. BsanmoneiicTeue
3apsHKEHHBIX TEJT.

3akon Kymona (3aBHCHMOCTH
CHJIBI B3aUMOJIEUCTBUS
3apsHKEHHBIX Tel

OT  BEJIMYMHBl  3aps0B W
paccTosiHuSL ~ MEXIy  TeJlaMu).
DIIEKTPUYECKOE Tnoe.

Hanpspok€HHOCTD  37IEKTPUYECKOTO
noyia. [lpuxHnun cyneprno3unuu
ANEKTPUUYECKUX MOJIeH
(Ha  KaYeCTBEHHOM
Hocurenu ANEKTPUIECKHUX
3apsii0B. DeMeHTapHbI !
anekTpuueckuit 3apsaa. CtpoeHue
atoma. [IpoBoiHUKH 1

YPOBHE).

HaGnronenne u mpoBeiIcHUE OTBITOB
M0 DJIGKTPU3AIMK TEJl TIPH CONMPUKOCHOBEHUH |

WHIYKIUEH.

HaoOironenune u o0BsACHEHNE B3aUMOIEHCTBHUS
OJTHOMMEHHO W  PA3HOUMEHHO  3apSUKEHHBIX — TElL
OObsicHeHWe  TpHUHIMIA  JACUCTBUS  DJIEKTPOCKOTIA.

OObsicHEHUE SABIICHUN AJICKTPU3AIUN
IpU CONPUKOCHOBEHUM TN WU MHAYKIHEH C

HCIOJB30BAHMEM  3HAHMHM O  HOCHTENIIX
AICKTPHIECKUX 3apsaI0B B BEILIECTBE.
PacriosHaBanue © = OOBACHEHHE  SIBJIICHUH
JJICKTPHU3allUd B TOBCEIHEBHOW  JKHU3HHU.
HaOronenue u o0BsACHEHHE OIIBITOB,
WJLTIOCTPUP YIOLLIUX 3aKOH COXpaHEHUS

QJICKTPHUYCCKOI'O 3apsaaa.

Ha6J'IIOI[eHI/Ie OIIBITOB IIO0 MOJCIUPOBAHHUIO CHIIOBBIX
JIMHUHN QJICKTPUYICCKOI'0 IIO0JIA. HccnenoBanue AeHCTBUS
QJICKTPUYICCKOT'O T10JIS1 Ha ITIPOBOAHUKHU U TUIJICKTPUKHA
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JTUDJIEKTPUKU. 3aKOH COXpaHEHUS
NIEKTPUYECKOr0 3apsaa

2.2

ITocTostHHBIM
AIEKTPUYECKUNA TOK

20

DNEeKTPUYECKUN TOK. Y CIIOBUS

CYILIECTBOBAHUS
3JIEKTPUYECKOTO TOKA.
HUcrounukn MOCTOSIHHOT'O
TOKa. HevicrBust
3JIEKTPUYECKOTO TOKa
(TemioBoe, XUMHUYECKOE,

MarHUTHOE). JIEKTPUYCCKHIA
TOK

B KUAKOCTAX M Trasax.
DJIeKTpUYECKas I1EMb. Cuna

TOKA. DIIEKTPUYECKOE
HanpspkeHue.  ComnpoTHBIICHHE
MIPOBOTHHUKA. VY nenbHoe
COTIPOTHBJICHUE BEILISCTBA.
3akon OMa Il ydacTka IIEMHu.
ITocnemoBarenpHOE n
napajijieibHOe CcoeIUHEHHE
IIPOBOTHUKOB.

Pabora u MOIIHOCTE
AIIEKTPHYECKOTO TOKa.

3akoH Hxoymns—Jlenua.
DNEeKTpUYECKUE LENH U

HaGmonenue pa3IMYHbBIX BHU0OB eHCTBUS
AJIIEKTPUUECKOTO TOKAa W OOHApy)KEHHE OTUX BHJIOB
IefcTBAST B IIOBCENHEBHOM »Ku3HM. HaOmonenue
BO3HUMKHOBEHHSI Ta30BOr0 pa3psara U JIEKTPUUECKOTO
TOKa B KUJIKOCTH

COopka © WCHBITAHUE DIEKTPUYCCKON e
MMOCTOSTHHOT'O TOKa.

N3mepenue CHJIBI TOKa aMIIepMETPOM.
N3mepenue AIEKTPUUECKOTO HaIpPsHKCHUS
BOJIbTMETPOM.

IIpoBenenue u 00BsiICHEHHE OMBITOB,

JEMOHCTPUPYIOLIUX  3aBUCUMOCTb  DJIEKTPUUYECKOTO
COMPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, TUIOMAAN
MOTIEPEYHOr0 CEUYEHHUS U MaTepHaa.

HccnenoBanue  3aBUCMMOCTH  CHJIBI  TOKa,
MPOTEKAIOLIETO Yepe3 pe3nucTop,

OT COINPOTUBIICHUS PE3UCTOpa M HAMpPSDKEHUS Ha
pesucTope.

[IpoBepka mpaBuiia CIOXKEHUS HAMPSHKEHUH TpU
MOCIIEI0OBATEILHOM COEMHEHUU IBYX PE3UCTOPOB.
[TpoBepka mpaBuia sl CUIIbI TOKA

IIpU 1mapajuiCJIbHOM COCIUHCHUU PE3UCTOPOB.
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HOTPEOUTENN FNEKTPUUECKON
sHeprun B ObiTy. KopoTkoe
3aMBIKaHHUE

AHanu3  cuTyauuid — IOCHIEAOBaTENbHOIO U
MapajijIeIbHOTO  COCJIMHEHHS] MPOBOJHUKOB B
JIOMAITHUX ICKTPUIECKUX CETAX.

Pemenue 3amau ¢ wucnosb3zoBaHueM 3akoHa Oma u
dopmMyn pacué€ra 3IEKTPUYECKOTO COMPOTUBIIEHHS MpPHU
MOCJIEIOBATEIbHOM M MapajUIeIbHOM  COEIMHEHUU
poBOJAHUKOB. OmpeneneHre padoOThl 3IEKTPUUECKOTO
TOKa, MPOTEKAIOILIEr0 Yepe3 PE3UCTOP.

OnpeneneHne  MOIIHOCTH — DJEKTPUYECKOTO  TOKa,
BBIJIETIIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€pe3 JIAaMIIOUKY
oT HanpskeHns Ha Hell. Onpenenenne KIIJ[ marpeBaTens.
HccnenoBanue mnpeoOpa3oBaHus SHEPrUH IPHU
noabEME rpy3a 3JIeKTPOIBUTaTENIEM.

OObsicHEeHHWe YCTpOWCTBA W  MPUHIMNA  JCHUCTBHUS
JOMAIIHUX AIIEKTPOHArPEBaTEIbHBIX puOOpOB.
OObscHeHrEe IPUYUH KOPOTKOTO 3aMbIKaHUSI M MPUHIINIIA
JIEWCTBUSA IUIABKUX TpeAoxpaHuteseid. Pemenue 3amau ¢
ucnoibp3oBaHueM 3akona /xoyns—Jlenna

2.3

MarsuTHbIE SIBICHUS

ITocTosiHHBIC MarHuThbI.
BzaumonelictBue

MMOCTOSTHHBIX Mar"HuToB.
MaruuTtHoe noJe.

MaruaurtHoe 1oje 3eMIn

Hccaenoanue MAarduTHOI'O B3aMOACHCTBHUSI
MNOCTOAHHBIX MAarHHUTOB.

I/ISY'-ICHI/IC MAarguMTHOIrO I10Jis1 HOCTOSAHHBIX MarHuTOB
npu ux 06’BCIII/IHCHI/II/I U pas3gciICHUU. HccnenoBanue
MarHUTHOTO B3aUMOJCUCTBUS
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N €TI0 3HA4YCHHUEC AJIA KH3HH Ha

3emuie. OmnpiT Opcrena.
MarnutHOoe oJie
IIEKTPUIECKOTO TOKA.

[IpumeneHue >1eKTPOMarHuTOB

B TexHuke. JlelicTBue
MAarduTHOTO ITOJIS

Ha TIPOBOJHUK C TOKOM.
DIIEKTPOIBUTATEND

MIOCTOSTHHOTO TOKa.
Hcnonp3oBanne
3JIEKTPOABUTATENEN

B TEXHUYECKUX YCTPOMCTBAX M HA
TpaHCIOpTE

IMOCTOSIHHBIX MarHUTOB.

M3ydeHue MarHUTHOTO TMOJSI TOCTOSIHHBIX MarHUTOB
npu ux oObeAMHEHMH U pasjeneHuu. [IpoBenenue
OTIBITOB IO BU3YaJIM3AIIUH T1OJISI IOCTOSTHHBIX MAarHUTOB.
N3ydenue  sBJICHHMST  HaMarHMYMBAHUS  BEIIECTBA.
HccnenoBanue A€MCTBHS AIEKTPUYECKOTO TOKa Ha
MarHUTHYIO CTPEJIKY.

[TpoBenenne OITBITOB, JIEMOHCTPUPYIOIITUX
3aBUCUMOCTH CHJIbI B3aMMO/ICHCTBUS KaTYIITKA

C TOKOM W MarHuTa OT CHJIbI M HalpaBJCHUS TOKa B
KaTyIIKe.

AHanmm3  CUTyalluid  TPAKTHYECKOTO  MPUMEHEHHS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTpOMCTBAX, MIPOMBIIIICHHOCTH, METUITNHE).
N3ydyeHne neiicTBUSI MAarHUTHOTO TTOJISt

Ha MIPOBOJHUK C TOKOM.

N3yuenue IEUCTBUS AIEKTPOJABUTATEIIA.
N3mepenue KIIQ AIEKTPOABUTATEIbHOM
YCTaHOBKH.

PacrniosnaBanue u aHaJIn3 Pa3IUYHBIX
MPUMEHECHHUH DJICKTPOABUTATENICH (TpaHCIOPT,
OBITOBBIC YCTPOMCTBA U Jp.)

2.4

DneKTpoOMarHuTHas
WHIYKIUS

Oneiter @apaned.  SIBieHue
JJIEKTPOMAarHUTHOM  UHIYKLIHM.
[IpaBuno Jlenna.
DneKTporeneparop.

OnbITH 13(0) HUCCICA0OBAHUIO SABJICHUS
3JICI(Tp0MaFHI/ITHOI>'I WHAYKIUN. HUCCICA0BAHUC
W3MEHEHUI 3HAaueHUs U HaIlpaBJICHUA WHAYKIIHUOHHOTO
TOKa




denepanbuas padouas mporpamma | ®dusuka. 7-9 kmaccel (0a3oBbIi
YPOBEHB)

Crnioco0pl HOJTy4EHHUS
JIEKTPUYECKOU SHEPIUH.
DIEeKTPOCTaHITUN

Ha BO300HOBJIIEMBIX
HUCTOYHUKAX SHCPrun

Hroro mo pazueny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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9 KJIACC
Ne HaumenoBanue KosmuecTso [IporpammMmHOe conep:kanue OcHOBHbIE BUIBI AEATEIBHOCTH 00 y4arOINXCs
n/n paselion u TeM 94acoB

y4eOHOro npeaMeTa

Paznen 1. Mexannuyeckue siBJIeHU

1.1 | MexaHn4ecKoe JIBUKECHUE
H CIOCOOBI €r0 OIMMCAaHUS

10

MexaHnueckoe JIBUKECHUE.
MarepuanbHass Touka. Cucrema
OoTCU€Ta. OTHOCHUTEILHOCTH
MEXaHHUIECKOTO JIBIKCHUS.
PaBHOMEpHOE  TpsAMOJIMHENHHOE
JIBUKECHUE. HepasnomepHoe
IPSIMOJIMHEMHOE JBUYKEHUE.
CpenHsiss 1 MTHOBEHHAsi CKOPOCTb
Tena npu HEPAaBHOMEPHOM
IBWKECHUH, Yckopenue.
PaBHOYCKOpEHHOE
MPSMOJIMHEHOE
CBoOoHoE
[Manunes.
JBUKECHHE
o OKPYKHOCTH.
[lepuon n yactora
oOpamenusi.  Jluneitnas wu
yIrJ10Basi CKOPOCTH.

JIBIDKEHHE.
nanegue.  OIbBITE
PaBHomepHoe

AHanmu3 u  OOCYXKJIEHHE pa3JIMYHBIX MPUMEPOB
MEXAHUYECKOTO JIBUKECHUS.
OO6cyxneHue  TpaHUll [PUMEHUMOCTH  MOJEIH

«MartepragbHas TOYKa.
Onucanvie MEXaHWYECKOTO JBWKCHHS Pa3TMIHBIMH
crocobamu (ypaBHeHHE, TabuIa, rpaduk).
AHanu3 KU3HEHHBIX CUTYallUl, B KOTOPBIX MPOSBISETCS
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JIBUKEHUSI.
HaOmionenne  MeXaHMYECKOro  JIBIDKEHHS — Teja
OTHOCHUTELHO Pa3HbIX Ted oTcuéra. CpaBHEHUE MMyTeH
U TPaeKTOpUIl IBWXKEHHUS OJHOTO U TOTO Ke Tema
OTHOCHUTEJILHO Pa3HbIX TeJl OTCUETA.

Anamu3 Tekcra [amunes 00 OTHOCHTEIBHOCTH
JIBUKEHUS;  BBINOJIHEHUE  33JlaHUA 1O  TEKCTY
(cMbICIIOBOE YTEHHE).

Omnpenenenue cpegHel CKOPOCTU CKOJIbKEHHS Opycka
WIH JIBIKEHUS IIapHKa M0 HAKJIOHHOMW MIOCKOCTH.
Ananus u 00cyxJeHre crnocoboB
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LlenTpocTpemurenbHOE NPUOIMKEHHOTO ONpeaeIICHUS MIHOBEHHOM
YCKOpPEHHE CKOpPOCTH.

OnpeneneHne CKOPOCTH PaBHOMEPHOIO JIBUKECHHS
(wapuka B KHJAKOCTH, MOJEIH 3JIEKTPUYECKOTO
aBToMoOmMiast u 1. 1.). OnpeneneHue TMyTH,
IIPOWJICHHOTO 3a JAaHHBIM IIPOMEKYTOK BPEMEHH, U
CKOPOCTH Tena

no TrpapuKy 3aBUCUMOCTH IYTH PaBHOMEPHOIO
JBUKEHUS OT BPEMEHHU.

OO6cyxeHne BO3MOXKHBIX TMPUHLHUIOB JEUCTBUS
pUOOPOB, U3MEPSIOIINX CKOPOCTH (CITUIOMETPOB).
Boluncnenne myrd M CKOpPOCTH HpPU PaBHOYCKOPEHHOM
NPSIMOJIMHEHOM JBUKEHUHU TeJa.

OmnpeneneHve TPOMACHHOTO MNYyTH W YCKOPEHHS
JIBUKEHHUS Teda Mo TIpaduKy 3aBHCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSMOJIMHEWHOTO JABW)KEHUS Tela OT
BPEMEHU.

Ilposepka cunomeswvi: ecnu

NPU PABHOYCKOPEHHOM O8UMNCEHUU

0e3 HayanbHOU CKOpOCMU NYMU OMHOCAMCA KAK Ps0
HeYemHnvIX  uucel, mo  coomeemcmeyoujue
APOMENCYMKU 8peMeHU 0OUHAKOBHI.
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Ormpenenenue YCKOpEHUsI Tella  IpHU
PaBHOYCKOPEHHOM JBHKECHUU o

HaKJIOHHOW MJIOCKOCTH.

N3Mepenue nepuoia ¥ 9acTOThI OOpAIICHHS Telia 10
OKPY>KHOCTH.

Ornpenenenue CKOPOCTH PaBHOMEPHOTO
JABVOKCHHA TCJa IO OKPYKHOCTH. Pemrenue

3aJa4  HAa  ONpeJeIIeHUe KHHEMAaTHYeCKUX
XapaKTePUCTUK

MEXAaHHNYECCKOT' O JOBUXXCHU S Pa3IMYHBIX BUIO0B.
PacnoznaBanue u pUOIMKEHHOE OIUCaHue
Pa3JIMYHBIX BHUAOB MCEXAHUYCCKOr0 ABHXKCHUA B
npupoge © TexHuke (Ha MpuMepax CBOOOJIHO
MaJAONIKUX TeJl, TBUKEHHS )KUBOTHBIX, HEOECHBIX Tell,
TPaHCIOPTHBIX CPEJCTB U JIp.)

1.2

BsaumonelicTBue Ten

20

IlepBbiii  3akoH  HproToHa.
Bropoii  3akon  HproroHa.
Tperuii  3akoH  HproToHa.
[IpuHUMI cyreprno3ULKU CHUIL
Cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHus: CcuiIa  TpEeHUs
CKOJIb)KEHUS], CHJIa TPEHUSI TIOKOS,
JIpYyrue BUIbl TPEHUSI.

Cuna TsDKECTH U 3aKOH
BCEMUPHOTO TATOTEHMSI.

HaGmronenne u o0CyKICHUE OTBITOB

C JIBIDKCHUEM TeJla NMPU YMCHBIICHUU BIMSHUS JPYTUX
TEJ, MPEMSATCTBYIOIIUX JBWKCHHIO. AHAJIU3 TEKCTa
[amiiess ¢ omMCaHWEM MBICJICHHOTO SKCIIEPHMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIHMH, BBINOJHEHUE
3a/IaHuil 10 TEKCTY (CMBICIIOBOE YTCHHUE).

OO6cyxieHne BO3MOKHOCTH BBITIOTHEHUS 3aKOHA
WHEPLUU B Pa3IMYHBIX CHCTEMaxX OTCUETa.
Habmtonenue u o6CcyKIeHIE MEXaHHUECKUX
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YckopeHue cBOOOTHOTO TaCHUSI.

JIBrxeHne IJIaHET BOKpPYT'
Comnna. IlepBas kocMuueckas
CKOpOCTb. Hesecomocts u
[eperpy3KH. PaBHOBeCHe
MaTepHuaIbHOI TOYKH.
AOCOIIIOTHO TBEp/IOE TeJIO.

PaBHOBecue TBEpHOrO TENAa C
3aKPEIUIEHHON OCBIO0 BPALEHUS.
MowmenT cunsl. LenTp Tsxectn

ABJICHUM, MPOUCXONAIIMX B CUCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM
U YCKOPEHHOM  JIBUKCHUH
KaOMHeTa (PU3UKH.

JlelicTBUA ¢ BEKTOpaMH CHJI:  BBITNIOJHEHUE
3aJJaHUI MO CIIOKEHUIO U BBIYUTAHWIO BEKTOPOB.
HaOmronenue A/nnu MIPOBEJICHUE OIIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHUS TeJla OT
MPUJIOKEHHOM K HEMY CHJIBI U MACChI Tea.

AHamm3 U 00bSICHEHUE ABJICHWI

OTHOCHUTCIIBHO

C HCIOJB30BaHWEM BTOpOTrO 3akoHa HproTOHA.
Pemenue 3amad ¢ HWCMOIB30BaHHEM BTOPOTO 3aKOHA
Herlotona u mpaBuna crnoxkeHus cui. OmnpejeneHue
KECTKOCTH MPYKUHBI.

AHanmu3 cuTyanui, B KOTOPBIX HaOJIOMAIOTCS
yrpyrue nedopmaiu, 1 ux o0bsICHEHHE

C HCMOJIb30BaHMEM 3aKkoHa ['yka.

Pemmenue 3amau ¢ ucnonp3oBanueM 3akoHa ['yka.
HccnenoBanue 3aBUCUIMOCTH CHIIBI TPEHHS CKOJIbKEHUS
OT CWibl HOpMaibHOro JaBieHusa. OOcyxaeHue
pe3yIbTaToOB U CCJICIOBAHUSI. Omnpenenenue
K03 duUIMeHTa TPEHHSI CKOJIbKEHHUS.

H3mepenue cuibl TPEHUS MTOKOS.
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Pemenue 3amay ¢ ucnoib30BaHHEM (QOPMYIBI LIS
CHWJIBI TPEHUS CKOJILKCHHSL.

AHann3 IBUXKEHMS TENI TOJBLKO IIOJ JCHCTBHEM CHIIBI
TSDKECTH —  cBoOoaHoro mazacHusa. OObsIcHeHUE
HE3aBUCUMOCTH YCKOPEHHS CBOOOJIHOTO TMaJIeHUs OT
MAaccCHI Tea.

OneHka BEIUYMHBI CHJIBI  TSTOTEHMS,
JecTByIOIe Mexay IByMs Ternamu (ams

pa3HBIX Macc).

Ananu3 OBM)KEHUS HEOECHBIX T IOJ
JIEACTBUEM CHIIBI TATOTEHUS

(c HCIIOJIb30BaHUEM JIOTIOJTHUTENHHBIX
HMCTOYHUKOB WH(OPMAIIHH).

Pemenne 3agay ¢ HCHOJL30BAaHHEM  3aKOHA
BCEMHUPHOTO TATOTCHHS M (DOPMYJIBI

JUTsL pacd€Ta CUJIBI TSHKECTH. AHau3

OPUTHHAJILHOTO TEKCTA,

OTHUCHIBAIOIIETO TPOSIBJICHUS 3aKOHa BCEMHPHOTO
TATOTEHUS,  BBIIOJHCHHE 3aJaHUA 10  TEKCTY
(cMBICITIOBOC UTEHHE).
HaGmronenue u o0CyXIeHHE OTIBITOB

0 HW3MEHEHHI0 Beca Tela TMPH YCKOPEHHOM
IBUKEHUN

AHanu3 yCIOBHM BO3HHUKHOBEHHS HEBECOMOCTH U
neperpysKu.

Pemenue 3amau Ha ompenencHHE Beca Tena B
Pa3IUYHBIX YCIOBUSIX.
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AHanmu3 cwi, JCWCTBYIOIIMX Ha TeJo,
MOKOSIIIEECs] Ha OTIOPE.
Ornpezenenre NeHTpa TSHKECTH PA3TUYHBIX TEJ

1.3.

3aKOHBI COXpaHEHUS

10

Nmnynec  Tenma.  3MmeHeHue
umnyibca.  VMOymsc  CHIIBL
3aKOH COXpaHEHHs] HMITYJIbCA.
PeakTnBHOE NBIDKEHIE.

Mexannyeckas pabora U
MOIIIHOCTE. PaboTa cui TsoKecTH,
YIIPYT'OCTH, TPEHUSL. CBsi3b
SHEPruu " paboTHI.
IToreHumanbHass 5>HeEprusi Tena,
MNOJHATOIO HAJX IMOBEPXHOCTHIO
3emun. [loTeHnumanbHas sHeprus
cxarol nmpyxuHbl. Kunernueckas

SHEPrusl. Teopema 0
KMHETUYECKON SHEpruu. 3aKkoH
COXpaHCHHS MEXaHHUYEeCKOM
SHEPrUuu

HaOmronenue u 00CyXIeHE OITLITOB,
JIEMOHCTPUPYIOLIKX MEpelady UMITYIIbCa

NpyU  B3aMMOACHCTBUM Te€J, 3aKOH COXPaHECHHS
UMITYJIbCA TP aOCOJIIOTHO YIPYrOM M HEYIPYroM
B3aNMOICHCTBHH Tl

AHanmu3 cuTyaluii B OKPYXKAIOIMIEH >KU3HU C
HCIIOJIb30BAaHUEM 3aKOHA COXPAHEHHS UMITYIIbCA.
Pacnio3naBanue sBJIEHUS PEAKTUBHOTO JBW)KCHHUS B
npupoae W TexHuke. IIpumeHenme  3akoHa
COXpAaHEHMS UMITYJIbCa

JUIs pacu€ra pe3yabTaTOB B3aUMOJCWUCTBUSA Ten (Ha
pUMEPax HEYNpPYyroro B3aUMOJACUCTBUS, YIPYroro
LHEHTPAJIbHOTO B3aUMOJECUCTBUS JIBYX OJMHAKOBBIX TeEl,
OJTHO M3 KOTOPBIX HEMOABUKHO).

Pemenne 3amau ¢ HMCHOJIB30BAHHEM  3aKOHa
COXpaHEHUsl UMITYJIbCA.

Omnpenenenue pabOThl CUJIBI YIPYIFOCTH IPH
noabEMe rpysa c HCIIOJIb30BAHUEM
HEMOJIBIDKHOTO U TOJBIKHOTO  OJIOKOB.
H3mepeHne MOITHOCTH.

N3mepeHne  NOTEHUMAILHOM  SHEPrUU  YIIPYro
ne(OpMUPOBAHHOM NP Y)KHHBI.
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M3mepeHne KUHETUYECKOM JSHEPruM Teia 110
JUTMHE TOPMO3HOIO MYTH.
DKCIEePUMEHTAIBHOE CpaBHEHHUE W3MCHCHUS
NOTEHIIUAIBHOW M KUHETHMYECKOW JHEPruy Tena IpHu
JBUXXCHUU o HaKJIOHHOU IJIOCKOCTH.
DOKCIepUMEHTaIbHAsT TIPOBEPKAa 3aKOHA COXPaHECHUS
MEXaHUYECKON YHEPrUr
npu cBoOoAHOM TmaneHuu. llpumeHeHue
3aKOHA COXPAaHEHUS MEXaHWYECKON SHEPTHH
JITA pacuéTa
MOTEHIHAIBHOM W  KUHETUYECKOW SHEpPruid  Tena.
Pemenue 3agad ¢ MCHOJIB30BAHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPrUr
Hroro no pazneny 40
Paszngen 2. Mexanndyeckue KoJIe0aHUA M BOJIHBI
2.1 | Mexanunueckue 7 KounebarensHoe nerxenue. | HaOmromenne kojie0aHMM OO JIEHCTBUEM  CHII
KoJeOaHus OCHOBHEBIE XapaKTePUCTUKH | TSOKECTH M YIPYrOCTH W OOHapyXeHHE IO0J0O0HBIX
Koje0aHuil: mMepuoJ, YacToTa, | KoJIeOaHWI B OKpYyKaroleM Mupe. AHaIu3 KoJjaeOaHHit
aMIuTyga. MaremaTUyeckuid U | Tpy3a Ha HUTU U
NP YKUHHBIN MasTHUKH. | HA npyxkuHe. OnpeneieHne YacTOThl KoJjeOaHui
[IpeBpatienue sHEprun MaTeMaTUYeCKOro U MPYKUHHOTO MASITHUKOB.
npu KoJicOaTeIbHOM HaOmromenne w©  OOBsICHEHHE  SIBICHHS
JIBMDKEHUH. pe30HaHca.
3aryxaroniue kolieOanus. | MccimenoBaHue 3aBUCHMOCTH nepuo/ia
Brinyx1eHHBIE KoJe0aHus. | KOJIeOAHWH TMOJBEIICEHHOTO K HUTH Tpy3a OT
Peszonanc JUTMHBI HATH.
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[IpoBepka HE3aBUCHUMOCTH NeEpHOJa KOJIEOaHUH Trpy3a,
MOJIBEIIEHHOTO K JIGHTE, OT Macchl rpy3a. Habmronenue u
00CY)XJICHHE OTIBITOB, IEMOHCTPHPYIOIINX 3aBUCHMOCTb
nepuosia KoyuebaHui MPYKHHHOTO MasTHHKAa OT MacChl
rpy3a v )KECTKOCTH TP Y)KUHBI.

[Ipumenenne  MaTreMaTHYecKOro H  NPYKHHHOTO
MasTHUKOB B KayecTBE MOJENeH [UIs ONMUCAHUS
KoJ1e0aHUIl B OKpY)KaIOLIEM MHUpE.

Pemenne 3amad, CBS3aHHBIX C BBIYHCICHUEM HIIH
OILIEHKOM YacTOThI (meproja) Kojaebanuit HMamepenue
VCKOpeHUs C80O0OH020 NAOEHUS.

2.2

Mexannueckue
BOJIHBI. 3BYK

Mexanndeckue BoiHEl. CBolicTBa
MEXaHNYECKUX BOJIH.
[IpoonpHble W MOINEpEYHBIE
BOJIHBI.  JlmnHA  BONHBI U
CKOpOCTh €€ pacrnpoCTpaHCHHUS.
MexaHn4YecKue BOJTHBI

B TBEPAOM Tene,
CEIICMUYECKUE BOJHBIL. 3BYK.
I'poMkoCTh 3Byka U BBICOTA
ToHa.  OtpaxeHue  3BYyKa.

WNndpasByk u ynpTpa3ByK

OOHapyKeHHE W aHaJIW3 BOJHOBBIX SBJICHUH B
OKPY)KaIoIeM MHpE.

HaOmroneHne  pactpoCTpaHEHHS — MPOJOJIBHBIX W
[OMEPEYHbIX BONH (HAa MOZEIH) M OOHApyKeHHE
AHAJIOTUYHBIX BUJO0B BOJIH

B npupojae (3BYK, BOJHBI Ha Boje). BerawcicHue
JUIMHBI BOJIHBI M CKOPOCTH  paclpOCTpPaHCHHUS
3BYKOBBIX BOJH. DKCIEPUMEHTAILHOE ONpEIeICHHE
I'PaHMI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOAHUIA.
HaG:roieHue 3aBUCUMOCTH BBICOTHI 3BYKa

OT 4YacToThl (B TOM WYHCIIE, C HCIOJIb30BAHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).

HabOmromenne ©  oObsCHEHHE  ABJICHHUSA
AKYCTUYECKOTO Pe30HaHca.
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AHanM3  OPUTMHAJIBHOTO  TEKCTa,  IOCBSIIEHHOTO
WCIIOJIb30BAHUIO 3BYKA (WJIH YJIBTPa3BYKa)
B TEXHUKE (9XOJIOKalUs, YIbTPa3BYyK
B MEIMIMHE M JIp.); BBINOJHCHHE 3aJaHUN MO
TEKCTY (CMBICIIOBOE YUTCHHE)
Hroro no pazneny 15
Pazgen 3. DileKTpOMarHUTHOE MO M 3JIEKTPOMATHUTHbIE BOJTHBI
3.1 | DaekTpoMarHuTHOE 6 DIIEKTPOMarHuTHOE noste. | IToctpoenune paccyxaeHui, 000CHOBBIBAIOLTUX
noJie DneKTpOMarHuTHbIE BOJIHBL. | B3aUMOCBSI3b 2JIEKTPUYECKOTO U MATHUTHOTO TMOJIEH.
JJIEKTPOMAarHUTHBIE CaoiicTBa 3JEKTPOMATHUTHBIX | DKCIEPUMEHTAIBHOE U3y4eHUe CBOICTB
BOJIHBI BosiH. Illkana s1eKTpOMAarHUTHBIX | SIEKTPOMAarHUTHBIX BOJH (B TOM YHCIE C
BOJTH. Hcronb30Banue | OMOIIBI0 MOOMIBHOrO TenedoHa). AHaam3
AIEKTPOMArHUTHBIX BOJIH  JJISI| PEHTT€HOBCKMX  CHMMKOB  YEJIOBEYECKOI'O
COTOBOM1 CBSI3U. | OpraHu3Mma.
OJeKTpoMarHuTHast npupoaa AHalmu3 — TEKCTOB,  ONHUCBIBAIOIIMX  IIPOSIBICHUS
cBera. CKOpoCTh cBeTa. BOJIHOBBIE | JIEKTPOMAarHUTHOTO W3JIYy4E€HUS B IPUPOAE: JKUBbIE
CBOIiCTBa CBETa OpraHu3Mbl, HU3IY4eHHs HEOECHBIX Tell (CMBICIOBOE
YTEHUE).
PacnosHaBanue W aHanM3  pa3’IMUYHBIX
OPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH B
TEXHHKE.
M3ydeHue BOJHOBBIX CBOWCTB cBeTa. PeleHue
3ajjay ¢ MCIO0JIb30BaHUEM (popMyr
JUISL CKOPOCTH IEKTPOMATrHUTHBIX BOJIH, AJIUHBI BOJIHBI U
4acTOTBI CBETA
Hroro no paszneny 6
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Pasnen 4. CBeToBble AABJIeHUS
4.1 | 3akoHbI JlyaeBas MO/JIEITb cBera. | HaGmronenuwe OmMbITOB, JEMOHCTPUPYIOIINX SIBJICHHE
pacrpocTpaHeHHs HcTtounuku CBETa. | IPSIMOJIMHEUHOTrO pacrpocTpaHeHus CBETa
cBETa [IpssmonuHeitHOE (BO3HMKHOBEHHUE TCHU U TIOJIYTCHHU),
pacnpocTpaHeHHe CBETA. | U MX MHTEpPOpETalusi C MCIOJIb30BAHUEM

3armenus ConnHua u  JlyHbl

Otpaxenne cBera. [lmockoe
3epKajo.  3aKoOH  OTpa)KeHUs

CB€Ta.

[Ipenomiienne  cBera. 3aKkoH
npenomieHus  ceera.  [lonHoe
BHYTPEHHEE OTpaK€HHE CBeTa.
Hcnonp3oBanue IIOJIHOTO

BHYTPEHHETO OTpa’KEeHUS
ONTUYECKUX CBETOBOJIAX

B

TIOHSITHSI CBETOBOT'O JTyda.

OObsicHeHHe U MOJEITUPOBAHUE COJHEYHOTO U
JIYHHOTO 3aTMEHHM.

HccnenoBanne  3aBUCHMOCTH  yrja  OTPaKCHHUS
CBETOBOT'O JTyJa OT yriia MaJeHHs.

W3yqenue CBONCTB U300pakeHHs] B  IJIOCKOM
3epKaJe.

HaoOironenume n 00ObsICHEHHE OIIBITOB

M0 TIOJIYYCHHUIO M300pPaKEHHI B BOTHYTOM M BBIITYKJIOM
3epkanax. HaOmronenne W OOBSCHEHHE OIBITOB TIO
MPEJIOMJICHHIO CBETa Ha TPAHUIE PA3IUYHBIX Cpell, B
TOM  4YHCJIE OIBITOB C TIOJHBIM  BHYTPEHHUM
oTpaxxeHueM. HccienoBanue — 3aBUCHMOCTH  yIJia
MpEJIOMJICHUST OT yIJia TaJeHUs CBETOBOTO Jyda Ha
TPAHMIIE «BO3IYX—CTEKIIO».

Pacrio3naBanue SBIICHUN OTPAKCHHS W MPEIOMIICHUS
CBETa B OBCEAHEBHON XKU3HU. AHAIN3 U 00BICHEHHE
SIBJICHUS ONITHYECKOTO MUPaXKa.

Pemenne 3amay ¢ HCIOJB30BAHHEM  3aKOHOB
OTpaXXE€HUS U MPETOMIICHHUS CBETa
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42 | JluE3pl W  ONTHYECKHUE 6 Jlunza. Xox nydeit B gmnH3e. | [lomydenwue M300paKeHU I c MTOMOII[BIO
puOOPBI OnTuueckast cuctema | cobuparoren u pacceuBarolen JIH3.
¢doroanmapara, wmuKpockona wu | Omnpenenenue ¢doxycHOro paccTosTHUS u
Teneckona. I'ya3 kak onTHYecKas | ONTUYECKOM cuibl coOuparomiel JuH3bl. AHaau3
cucrema. bim3opykocTs W | yCTPOWCTBA M IPUHLMIIA JACUCTBUS HEKOTOPBIX
JATbHO30PKOCTh ONTUYECKUX puOOPOB: ¢doToanmapara,
MHUKpOCKOIIa, Tejeckona. M3ydeHnue mMonenu riasza
KaK OMNTHYECKOW CHUCTeMBbl. AHaiWU3 SIBJICHUN
OMM30pPYKOCTH U JTAIbHO30PKOCTH, IPUHIIMIA
JNEUCTBUS OYKOB
4.3 Pasnoxxenue oeoro 3 Pasnoxxenue Oenoro ceera HaGmronenune pasnoxxeHus Oenoro cBera B
CBETA B CIIEKTP B cnektp. OmnbiTel HploTOHA. | CHEKTD.
Crioxenue crekTpanbHbeIXx | Habmonenne u 00bsACHEHHE OIBITOB
uBseroB. [lucnepcus csera M0 TOJIYYEHHIO OENoro CBeTa MpU CIOKEHUH CBETa
Pa3HBIX I[BETOB.
[IpoBenenuie u 0OBICHEHUE OMBITOB
[0 BOCIPHUATHIO [BETAa MPEIMETOB IMPU HUX
HaOJIOACHUH Yepe3 I[BETOBbIC (DUIBTPHI (I[BETHBIC
OYKH)
Hroro no pasneny 15
Pa3nen 5. KBanTtoBble siBj1eHUSs
5.1 | Ucnyckanue u 4 OnbIThI Pesepdopna u | O6cyxaenue uenu omnelToB Pesepdopna mo
MOTJIOIICHHE CBETa IUTAHEeTapHasT  MOJeJdb  aToMa. | UCCIIEOBAHUIO aTOMOB, BBIIBIKEHUE
aTOMOM Mogaens atoMa bopa. Hcnyckanue | THIIOTE3 O BOBMOXKHBIX Pe3yJIbTaTaxX OIBITOB

M NOTJIOIICHUEC

B 3aBUCHMMOCTHU OT MpEAIojIaracMoro CTpoCHuA
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cBeta aroMoM. KBaHTHL aToMOB, (opmynupoBaHHE BBIBOJIOB U3

JIunenyarsie CIEKTPBI pe3yabTaTOB OIBITOB.
OOcyxaeHue TPOTUBOPEUYUI IUIAHETAPHOM  MOJIENH
aroMa M  OCHOBaHMW I TUnore3sl  bopa o
CTallMOHApHBIX opOuTax »3JeKkTpoHoB. Habmionenue
CIUIONIHBIX Y JIMHEWYaThIX CHEKTPOB  HU3JIydeHUS
pasnmuuHbix  BemiecTB.  OObBSICHEHWE  JIMHEWYaThIX
CIIEKTPOB U3JTy4EHUS

Crpoenne ATOMHOT'O 6 PamnoaktuBHOCTh. Anb(a, Oeta- | OOCyKIeHHEe BO3MOXKHBIX THIOTE3 O  MOJEIIX
sanpa u Tamma-usnaydeHus. CTpoeHHe | CTPOCHHS spa.

aToMHOro  sapa. Hyknonnas | OnpeneneHue cocrtaBa siiep IO 33/aHHBIM

MOJIEITh aTOMHOTO A1pa. | MAacCOBBIM U 3apsiIOBBIM YHCIIAM U

H3oTOmEI. PannoakTuBHbBIE | IO TMOJOKEHUIO B MEPUOJUYECKOM  CHUCTEME

IpEeBpaIICHUS. [lepuon | ameMeHTOB.

noJrypacrajia aTOMHBIX sIJep AHanu3 W3MEHEHHUsi CcocTaBa sapa MU €ro
MOJIO’KEHUSI B MIEPUOTUUECKON CUCTEME IIPH O~
PaZlOaKTUBHOCTH.
HccnenoBanue TpPEeKOB  0-4acTHI[ IO TOTOBBIM
doTorpadusm.

OO6HapyxeHHe U U3MEpPEeHUe PaaualioHHOTo (hOoHA C
MOMOIIBIO JO3UMETPA, OLIEHKA €r0 HHTEHCUBHOCTH.
AHanu3 OMOJIOTUYECKUX U3MEHEHUH, MPOUCXOISAIINX
nox  JeMCTBUEM  PaJMOAKTUBHBIX  M3Iy4CHHIA.
Hcnonp3oBaHUE  PAaTUOAKTHUBHBIX  U3ITYy4CHHH B
MEIULIMHE
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5.3 | SlnepHble peakuuu 7 SnepHbie peakuuu. 3akoHbl | PelieHue 3a1a4 ¢ MCMOI30BaHUEM 3aKOHOB
COXpaHEHUA 3apsAI0BOr0 U COXpaHEHUSI MAaCCOBBIX U 3apsJOBbIX YUCEI
MacCOBOI'O YMCENl. DHEPIUA | Ha ONpEAEICHHUE PE3YIbTATOB SACPHBIX
CBSA3U aTOMHBIX s1ep. CBsA3b | peakumii; aHaIM3 BO3MOXXHOCTH WU
MacCChbl U DHCPI'UH. Peakuun HEBO3MOXHOCTHU ;[):[epHoﬁ pCaKLyu.
CHUHTE34a 1 ACJICHUA AACD. OneHka YHEPIrUM CBSI3U SIAEP C UCHOIb30BAHUEM
HUcTounuku OHCPIUuu Comnnna (bopMyJIBI DUHINTEHHA.
1 3BE311. SnepHast OOcyxIeHNne MEPCIIEKTUB UCTIOJIb30BAHUS
dHepreTuka. JleicTaust YIIPABIISIEMOTr0 TEPMOSIAEPHOTO CUHTE3A.
PalMOaKTUBHBIX U3NYYCHUH | OGCysKkaeHHe IPEHMYIECTB H SKOTOTHIECKHX
Ha JKHBBIC OPraHU3MBbL npo0JieM, CBSI3aHHBIX C SEPHOIN SHEPreTUKOM
Uroro no pazneny 17

IToBTOpUTENBHO-0000IAO NI MOTYJIb

[ToBTOpEHuE n
000011EeHNE
COJIep)KaHus Kypca
bu3uku 3a 7-9 K1accel

9

Cucremaruzanus u
0000111eH1Ee TPEAMETHOTO
COJIEP’KaHUS U OTIBITA
NeSITEbHOCTH,
pruoOpETEHHOTO

IpH U3y4EHUHU BCEro Kypca
(bU3HKH OCHOBHOTO O0IIETro
oOpa3zoBaHus.

[ToaroroBka Kk OCHOBHOMY
TOCYIapCTBEHHOMY
IK3aMeHy 1o (pu3nke

JJIs1 00y4aroIInXCS,
BBIOPABIIMX 3TOT Y4EOHBIM
peaMeT

Brimosinenne yaeOHbIX 3a/1aHui, TPeOYIOIIUX
JEMOHCTpAlMi KOMIIETEHTHOCTEMN,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

— NPUMEHEHUS MTOJYYCHHBIX 3HAHUM JJ1s1
HAyYHOTO OOBSICHEHUS (PU3NIECKUX
SABJICHUN B OKPYXKAIOIIEH IMPUPOE,

B IIOBCEJHEBHOM KWU3HU U BBISBICHUS
(bU3HYECKIX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTH;

— MIPUMEHEHUSI OCBOCHHBIX
AKCIIEPUMEHTAIbHBIX YMEHHI

JUIs1 UccieIoBaHus (PU3NUYECKUX SIBJICHUM,
B TOM YHCJIE JJIsl IPOBEPKH THUIIOTES
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Y BBISIBJICHUS 3aKOHOMEPHOCTEMN.

Pemenue pacu€THbIX 3a/1a4, B TOM YHCIIE
IPEANoaralouMX UCIOIb30BaHue (PUINYECKUX
MOJIEJIEH U OCHOBAHHBIX HA COAEPKAHUU
Pa3IMYHbIX pa3/IesoB Kypca GU3UKH.
BelnmonHeHue 1 3ammTa rpynnoBbIX WU
WHJVBUAYaJbHBIX IPOEKTOB, CBA3aHHBIX

C coJiepKaHueM Kypca GU3NKu

Hroro no pazneny 9

OBHIEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME

duekTpoHHbIE (MM POBHIE) 00pa3oBaTeIbHbIE PeCYPChI

7 knacc -bubmmoreka IIOK https://m.edsoo.ru/7f416194
8 kiacc -bubmmoreka IIOK https://m.edsoo.ru/7f4181ce
9 knacc -bubaunoreka [IOK https://m.edsoo.ru/7f41a4a6

Yy4eOHbIe mocooOus

1. A.B. Ileppimikun «®usuka 7», Mocksa , «Ipoda», 2019

2.A.B. Ileppimkun «Pusmnka 8», Mocksa , «JIpodan, 2019

3. A.B. [leppimikun, E.M. I'yrHHK «Dusuka 9», Mocksa , «/Ipoda», 2019

4. U.M.Ilepeimukun, A.N.MBanoB «®uszuka 7», Mocksa , «IIpocsemienuey», 2022
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