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PABOYASA ITPOI'PAMMA

[Mpenmer (kypc) ®u3uka Kiacc 7-9

KonmuectBo wacoB mo yuebHomy miaHy B 7-8 kiaccax 68 4, B 9 kimaccax 102 gaca B
rox, B 7-8 kinaccax 2 4, B 9 kitaccax 3 yaca B HEAEIIO.

CocraBnena B cooTBeTcTBUU ¢ [IpuMepHoil paboueld mnporpamMmoi 1o ¢uU3HKE.
Onobpena pemieHueM QeaepaibHOTO Y4eOHO-METOANMYECKOTO0 OOBEIUHEHUS 10
o0memMy ob6pazoBanuto, mpoTokod 3/21 ot 27.09.2021 r.

VY4eOHUKH:

O®uzuka: /-1 kmacc: yueOHux/ W.M. Ileppiukun, A.M. HMBanoB. — Mockaa:
[Ipoceemenue, 2021. — 239 c.

@wusuka: 8-t kmacc: yuebnmx/ W.M. Ilepermkwn, A.M. WBanoB. — Mocksa:
[Ipoceemenne, 2021. — 255 c.

®usuka: 9-i1 knacc: yueonux/ U.M. Ilepoimikun, EM. I'ytauk, A.U. UBanoB. —
Mockaga: [IpocBemenue, 2021. — 2351 c.

Paccmotpena na 3aceganuu [1IMO yuuteneit FTEOY COLL "OL" ¢. KpacHocenbckoe
[TpoTtokon Ne 5 or« 25 » 06 2022T.

IIpencenarens MO ["opgeeesa J1.A.

c. KpacHocenbckoe
2022 roq



INOACHUTEJIBHASA 3AIINCKA

Copneprxanue mporpaMMbl HalpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHON IPaMOTHOCTH
yYaluxcs U OpraHu3alfio u3ydeHus (GU3MKU Ha JesTeIbHOCTHON OCHOBe. B Hell yuuThIBatoTCs
BO3MOXXHOCTH TipeameTa B peanusanuu TpedoBanuit ®I'OC OO0 k miaHupyeMbIM TUIHOCTHBIM
U METalpeJMETHBIM pe3ysibTaTaM OOYy4YeHHS, a TaKkKe MEXIPEeIMETHbIE CBS3H €CTECTBEHHO-
HAYYHBIX y4eOHBIX MPEIMETOB HAa YPOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEAMETA «®HU3UKA»

Kypc ¢usukn — cucreMooOpa3yromuil isi €CTeCTBEHHOHAYYHBIX Y4YEOHBIX INPEIMETOB,
HOCKOJIbKY (pr3ndecKkue 3aKOHBI JISKAaT B OCHOBE IPOIECCOB W SIBICHUN, U3y4aeMbIX XUMHEH,
Ouonorueli, actpoHomueld u ¢uzndeckoit reorpadueir. dusznka — 3TO NMpPEAMET, KOTOPBHIA HE
TOJBKO BHOCHUT OCHOBHOI BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpPA, HO U MPEAOCTABISACT
Haubosee sicHble 00pa3lbl NPUMEHEHUST HAy4YHOIO METOJa IMO3HAHMS, T.€. CII0co0a MOIydeHHs
JIOCTOBEpPHBIX 3HaHUI 0 Mupe. Hakonen, ¢pusnka — 3TO MpeaMeT, KOTOPBI HapsAy ¢ APYTHMHU
€CTeCTBEHHOHAYYHBIMH TpEAMETaMH JOJDKEH JaTh [IKOJbHUKAM IpPEACTaBIeHHE 00
YBIICKATEIbHOCTH HAYYHOTO HCCIEJOBAHHUA M PAZOCTH CaMOCTOSTEIBHOTO OTKPBITHS HOBOTO
3HaHUSI.

OpHa 3 TI1aBHBIX 337124 (PU3NYECKOr0 00pa30BaHus B CTPYKTYpe 001Iero 00pa3oBaHus COCTOUT
B (hOpMUPOBAHHH €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM MacChl
o0ydJaronMxcs, KOTOpbIE B JalbHEHIIeM OyayT 3aHATHl B CaMbIX pa3HO 0OpasHBIX cdepax
nesitenbHOCTH. HO HE MeHee BaKHOM 3a/1a4eid SIBIISIETCS BBISIBJICHHE U MTOJATOTOBKA TaJAHTIMBBIX
MOJIOABIX JIFOJAEH Ui TMPOAOJDKEHHs O0Opa3oBaHUS W JalbHEWIIeH NpodecCHOHATbHON
JeSITEILHOCTH B 00JIaCTH €CTECTBEHHOHAYYHBIX UCCIICIOBAaHUIA M CO3JIAHHMH HOBBIX TEXHOJIOTHIA.
CornacHo MPUHATOMY B MEXAyHApOJIHOM cOOOIIecTBe omnpezencHuo, «EcrecTBeHHOHay4Has
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeNIOBeKa 3aHMMAaTh AKTUBHYIO TPAXKIAHCKYIO MO3HIHUIO IO
0O0IIeCTBEHHO 3HAYUMBIM BOIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €ro TOTOBHOCTh
MHTEPECOBAThCS E€CTECTBEHHOHAYYHBIMH HJIEsMH. HaydHO TpaMOTHBIN 4YeIOBEK CTPEMHTCS
y4acTBOBaTh B apryMEHTUPOBAHHOM OOCYXXJAEHUHU NpoOJIeM, OTHOCALIMXCS K €CTECTBEHHBIM
HayKaM ¥ TEXHOJIOTHSIM, YTO TPEOYET OT HEro CIeIyIOINX KOMIETEHTHOCTEH:

1. Hay4HO OOBSCHSTH SIBICHUS,

2. OIIGHUBATH M IOHUMATh OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS,

3. HMHTEepPHpPEeTUPOBATH JAHHBIE M UCIIOJIB30BATh HAYUHbIE JOKA3aTEIbCTBA ISl TOTYYCHHUS
BBIBOJIOB.

N3yuyenne ¢u3nku cnocoOHO BHECTH pELIAIOUIMM BKiaJ B (OpMHpOBaHHE €CTECTBEHHO-
HaY4YHOH IpaMOTHOCTH 00YyYaroIuXcs.

HOEJIN U3YYEHUA YYEBHOT'O IPEAMETA «®U3UKA»

Henmn wu3yueHuss (QU3MKKM Ha YpPOBHE OCHOBHOIO O0OIEro oOpa3oBaHUsS ONpEIENCHBl B
Konnenmuu npenoaaBanusi yuedHoro npeamera « Pu3nka» B 00pa30BaTeNIbHBIX OpPraHU3alMIX
Poccuiickoit ®enepauuu, peanu3yroIUX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE IPOTrPAMMBL,
yTBepkaEHHONW pemeHneM Kosmernn MuHncrepctBa npocsenienus Poccniickoit @enepannu,
npotokou ot 3 aexadpst 2019 r. Ne [1K-4BH.

Henu nzyueHus: Gpu3uku:

e IPHOOpETEHNE UHTEPECA U CTPEMIICHHS 00YUaIOUINXCA K HAYYHOMY U3YUYEHHIO IIPUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pPa3BUTHUE MPEICTABIEHUI O HAYYHOM METO/ie TO3HaHUs U (popMHUpOBaHUE
HCCIIEA0BATENIBCKOI0 OTHOLIEHUS K OKPY KAIOLUM SIBIICHUSM;



e hOpMHUPOBAHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yUeHHs OCHOB CTPOCHMUS
MaTepuH U (yHIAMEHTAIbHBIX 3aKOHOB (DH3HUKH;

* hopMHUpOBaHKE MPEACTABIECHUIN O POJIM QU3UKH JUISL Pa3BUTHSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABIECHUI 0 BO3MOXKHBIX cepax Oyayiueit npodeccuoHanbHON
JesITeIbHOCTH, CBI3aHHOM C (DU3MKOM, MOATOTOBKA K JalbHEHIIEMY 00yYEHHIO B TOM
HaIIPABJICHUU.

JlocTukeHre STUX Ielieil Ha YpPOBHE OCHOBHOIO o00mero oOpa3oBaHusi oOecredrBaeTcs
pEILIEHUEM CIIEAYIOIUX 3a]au:

e IPUOOPETEHNE 3HAHUI O TUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKUX, TETIJIOBBIX,
3JEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e IproOpeTeHNe YMEHU ONMUCHIBATh U OOBIICHATH (PU3UUECKUE SIBICHUS C
WCII0JIb30BAHUEM IIOJYUYEHHBIX 3HAHUH;

® OCBOCHHEC MCTOA0B PCUHICHUS HpOCTGﬁHIHX paCQéTHI)IX 3a1a4 C UCII0Jb30BaHUEM
(bu3znyecKrux Moenel, TBOPUECKUX U MPAaKTUKOOPUEHTHPOBAHHBIX 33]1a4;

® Pa3BUTHUC YMGHI/If/'I Ha6JIIOI[aTB IMPHUPOAHLBIC ABJICHUA U BBIIIOJIHATL OIIBITHI, Ha60paT0pHI)I€
paboThI U IKCIIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCTIOIB30BAHUEM U3MEPUTEIHHBIX
puOopoB;

e OCBOEHHUE MPUEMOB paboThI ¢ nH(pOpManKel HU3MIECKOTO COAEPKAaHUs, BKIIOYas
MHGOPMAIIHIO O COBPEMEHHBIX JOCTIKEHHUSIX (QU3UKHU; aHATH3 U KPUTUYECKOE
olleHHBaHUE UH(OPMAIUY;

e 3HAKOMCTBO €O chepamu MpodecCnoHAIBHOMN IeATEIBHOCTH, CBSI3aHHBIME ¢ (DU3HKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKECHUIX (PU3MUECKON HAYKH.

MECTO YYEBHOT'O IIPEJMETA «®U3UKA» B YYEGHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usmnka sBisercs o0A3aTeNbHBIM IMPEIMETOM Ha YPOBHE
OCHOBHOTO 0011ero o0pasoBanus. JlaHHas mporpamma npexycMaTpuBaeT U3ydeHHe (pU3MKu Ha
6a30BoM ypoBHE B 00bEMe 238 4 3a TpH rojia o0y4yeHHs 1o 2 4 B HEAEI0 B 7 U 8 KJlaccax | 1o 3
4 B HEZIENO B 9 Kiacce.

COAEPKXAHUE YYEBHOI'O ITPEAMETA

7 KJIACC
Pasnen 1. @usuka u e€ posib B NO3HAHUHN OKPY/KAIOIIEr0 MHPa
®du3uka — Hayka O INpUPOJE, U3y4yaeT (PU3MYECKHUE SIBICHUS: MEXaHUYECKHE, TEIUIOBBIE,

IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuyuHbL. M3Mepenue @usnmdyeckux BenuuuH. Pusznyeckue mpuOOpHI.
[TorpemHocTs U3MepeHuil. MexayHapoHas CHCTEMA €IMHHLL.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAYKH U3y4atoT MpUpoy. EcTrecTBeHHOHAYUHBIH METO
MO3HAHUs: HAOJI0IeHNe, TOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABM)KEHHE TUIIOTE3, SKCIIEPUMEHT 110
IIPOBEPKE TUIOTE3, 00bsACHeHUEe HabmonaemMoro siBieHus. Onucanve (QU3NYECKUX SBIEHUH C
IIOMOILIBIO MOJIEIIEH.

JdemMoHcTpauuu

1. Mexannueckue, TENI0BbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. O®usnyeckue NpuOOpHl U TMpolenypa NpSIMbIX H3MEPEHUN AaHaJOTOBBIM U IM(POBHIM
npubOpoM.

JlabGopaTopHbie padoThI U ONBITHI

1. Onpenenenue 1eHbI EIEHUS MKaIbl K3MEPUTEIHLHOI0 Ipudopa.

2. I3mepenue pacCTOSHUM.



3. U3mepenune o0bEMa KUIKOCTH U TBEPIOTO TEa.

4. OnpeneneHue pazMepoB MajbIX TEI.

5. I3mepenue Temineparypsl IpY NOMOLIY KUJKOCTHOTO TEPMOMETPA U JATYMKA TEMIIEPATYPBHI.

6. IIpoBeneHue ucciea0Banus O MPOBEPKE FMIOTE3bI: JAIBHOCTD M10JIETA HIApUKa, ITYLIEHHOI'O
TOPU30HTAIILHO, TeM O0JIblle, 4YeM OO0JIbIlie BHICOTA TyCKa.

Pasnea 2. [lepBoHayaibHble CBeleHHS O CTPOEHHH BellecTBA

CrpoeHue BelecTBa: aTOMbl M1 MOJIEKYJIbI, UX pa3Mepbl. OIbIThL, T0KAa3bIBAIOLINE TUCKPETHOE
cTpoeHue BeuecTBa. ONbIThI, JOKA3bIBAIOIINE AUCKPETHOE CTPOECHUE BEIIECTBA.

JIBrkenne yactull BeniecTBa. CBA3b CKOPOCTH JIBXKEHHMS YacTULl C TEMIIEpaTypoil.
bpoyHoBckoe nBmxkeHue, auddysus. BzaumMopelicTBHe dYacTWIl BEHIECTBA: MNPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSTHUS BELLECTBA: CTPOEHUE I'a30B, )KUIKOCTEN U TBEPABIX (KPUCTAIIIMUECKHX )
Tes. B3anMocBs3b MEXy CBOMCTBAMU BELIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSX U UX aTOMHO-
MOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBL. B3anMOCBSI3b MEXIy
CBOMCTBAMM BEILIECTB B pAa3HBIX arperarHblXx COCTOSHUAX M HMX aTOMHO-MOJEKYJISPHBIM
crpoenrneM. OcoOOEHHOCTH arperaTHhIX COCTOSIHHMA BOABI. OCOOEHHOCTH arperaTHbIX COCTOSTHHIA
BOJIBI.

JdemMoHcTpanuu

1. Habmoienue OpOyHOBCKOTO IBUKEHUSI.

2. HaGmronenue nuddysum.

3. HaOntonenue sBICHHM, OOBSICHSIOUIMXCS NPUTSIKCHHEM WIA OTTAIKUBAHUEM YaCTHIIL
BEIIECTB.

JlaGopaTopHblie padoThI M ONBITHI

1. Ouenka guameTpa aToMa METOI0M PSIOB (C UCTIOIb30BaHUEM (GoTorpaduii).

2. OnbITHl IO HAOJIO/IEHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJIIPHOTO TPUTSHKECHUSI.

Pa3nen 3. /IBu:xeHue U B3aUMoO/lelicTBUHI

Mexannueckoe aBHkeHue. PaBHoOMepHOEe U HepaBHOMepHOe JBukeHue. Ckopocth. CpenHsist
CKOpOCTb TP HEPAaBHOMEPHOM JBUKEHUU. Pacu€t myTu U BpeMeHH JBUKEHUs. PaBHOMepHOE 1
HepaBHOMepHOe ABMkeHHe. CkopocTb. CpenHsisi CKOpOCTb NPU HEPABHOMEPHOM JBHXKEHHH.
Pacuér myTH ¥ BpeMEHU IBUKCHUSL.

SIBnenue nHepnuu. 3aKoH UHepUUHU. B3anmoaeicTBUe Tl Kak MpUYMHA U3MEHEHUSI CKOPOCTH
JIBWKEHHUS Tesl. Macca kak Mepa uHepTHOCTU Tena. [InoTHocTh BemecTBa. CBs3b MJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BEIIECTBA.

Cuia Kak xapakTepUCTHKa B3auMoJieicTBHs Ten. Cuina ynpyroctu u 3akoH ['yka. M3mepenue
CHUJIBI C TIOMOUIBIO AMHAMOMETpA. SIBJIeHNE TATOTEeHUs U cuia TskecTH. Cuila TSDKECTH Ha JPYyTuxX
manetax (MC). Bec Tena. HeecomocTh. CnokeHHe CUJl, HANPABIEHHBIX MO OJHOM MPSMOM.
PaBuoneiictByromas cui. Cuna TpeHus. TpeHue CKOJbKEHUs U TpeHue 1mokos. TpeHue B mpupoe
u Texuuke (MC).

JdemMoHcTpauuun

1. HabmoieHne MexaHu4ecKoro JIBUKEHHS Tena.

2. 3mepenune CKOpOCTH NPSIMOJTMHEUHOTO JIBUYKEHHUS.

3. HabGmtoieHue sIBJCHUS MHEPIIUH.

4. HabmroieHre u3MeHEHUs CKOPOCTH MPY B3aUMOJICUCTBUU TEII.

5. CpaBHEHME Macc IO B3aUMOJEHCTBHIO TEIL.

6. CioxeHue CHJl, HalPaBJICHHBIX 110 OHOH MPSMOH.

JlaGopaTopHbie padoThI U ONBITHI

1. OmpeneneHre CKOPOCTH pPaBHOMEPHOTO JABMXKEHUS (IIapUKa B JKUJIKOCTH, MOJETH
AIIEKTPUYECKOT0 aBTOMOOWIIS U T. I.).

2. OmnpeneneHue cpeaHEHl CKOPOCTU CKOJBXEHHS Opycka WIM HIapuKa MO HaKJIOHHOMN
IJIOCKOCTH.

3. Onpenenenue MIOTHOCTU TBEPIIOTO TeNa.



4. OnpITbl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh pAaCTsKEHHUS (nedopMaluu) MPYKUHBI OT
IIPUJIOKEHHOM CUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl TPEHHUS CKOJIbKEHHS OT Beca Tela U
XapakTepa COIPUKACAIOLINXCs TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMIKOCTEH U ra3oB

Hapnenne. CriocoObl YMEHBIICHHUSI U yBEUYEHUs NaBieHus. JlaBieHue rasa. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya naBinenus TBEPIABIMU TEIAMU, JKUIKOCTIMH U
razamu. 3akoH Ilackansa. IIHeBMaTmueckue MallMHBI. 3aBUCUMOCTb JIABJICHUS MKUAKOCTU OT
ryounsl.  ['mppocratmueckuit  mapagokc.  CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXAHU3MBI.

Atmocdepa 3emnu u atmocdepHoe mgaBieHue. [IpUUMHBI CylIECTBOBAHUS BO3IYIIHOM
obonouku 3emmmm. Onbir Toppuyennu. M3mepeHue arMocepHOTO MaBleHHUS. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBICHMS.

JleiicTBHE KUAKOCTU M ra3za Ha MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apXumeroBa)
cuna. 3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

JdeMoHcTpanun

1. 3aBUCUMOCTD JaBJIEHUS T'a3a OT TEMIIEPATYPBHI.

2. Ilepenaya naBiieHHS )KUIKOCTBIO U Ta30M.

3. CooOuiaromuecs cocybl.

4. 'uapaBiIn4ecKuil mpecc.

5. IlposiBeHue neicTBUst aTMOC(EPHOTO JTABICHHUS.

6. 3aBUCHMOCTb BBITAJIKMBAIOIICH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH Tela W IIOTHOCTH
AKUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BHITECHEHHON XKUIKOCTH.

8. YcioBue miuaBaHus Tell: IUIABaHUE WM MOTPYKEHUE TE B 3aBUCUMOCTU OT COOTHOLLIEHUS
IJIOTHOCTEN Tea U KUJIKOCTH.

JlabGopaTopHbie padoThl U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIe OT 00bEMa MOrpyKEHHOM B KUAKOCTh YaCTH
Tena.

2. OnpeneneHye BHITAIKMBAIOUIEH CUJIBI, IEUCTBYIOLIEH HA TENO, IOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI, IEHCTBYIONIEH HA TEJIO B JKUJIKOCTH, OT
Macchl Tela.

4. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CUIIBL, AEHCTBYIOLIEH Ha TENO B
AKHUJIKOCTH, OT 00bEMa MOTrpyKEHHOH B KUIAKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUJIKOCTH.

5. KouctpyupoBanue apeomerpa WIM KOHCTPYMPOBAHHME JIOJKM U OIpejaeneHue eé
IPy30M0ABEMHOCTH.

Paznen 5. PaGora nu MoiHOCTDH. JHEprus

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio paBHOBECHs phluara.
[IpumeHeHune mpaBuia paBHOBECHs phlyara K OJIOKYy. «3osotoe mpaBuiio» mexaHuku. KII/]
MIPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass sHeprus. Kunerudeckas um noreHuuanbHast 3Heprud. [IpeBpaieHue ogHOro
BHJIa MEXaHUYECKOHN YHEPTUU B IPYroil. 3aKOH COXPAHEHHUs SHEPTUH B MEXAHMKE.

JdemMoHcTpanuu

[Ipumepsl MPOCTHIX MEXAHU3MOB

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenenenne paboThl CHIIBI TPEHHS MPU PABHOMEPHOM JBM)KEHHUH TEJIa TI0 TOPU30HTATBLHOMN
MIOBEPXHOCTH.

2. HccnenoBanue yCIIOBAM PaBHOBECHS pblyara.

3. Usmepenue KII/] HakIOHHOM MIOCKOCTH.

4. 3yueHne 3aK0OHa COXPAHEHUSI MEXAaHUYECKOW SHEPTUU.



8 KJIACC

Pa3gen 1. TensioBbIe IBJICHUSA

Mopenu TBEPAOro, KUAKOTO M ra3000pa3HOro COCTOAHMM BemecTBa. Kpucrammmueckue u
amop¢usbie Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJIOKEHUHN
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMayumBaHWE M KanWUIApHbIE siBlieHUs. TeruioBoe
paciIMpeHue U cxxaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABUKEHUS YACTHIL.

Buytpennsass snHeprust CnocoObl W3MEHEHHUsT BHYTPEHHEW OJHEpPruM: TeIulonepenaya u
coBepirieHre paboThl. BBl TeIUIONEpeaun: TEIIONPOBOHOCTh, KOHBEKIHS, H3IyICHHUE.

KonnuectBo TtemnoTel. YenbHas TEMJIOEMKOCTh BellecTBa. TemiooOMeH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro Oananca. [lnaBienue u OTBEpJeBaHUE KPUCTAIIMYECKUX
BEIIIECTB. Y enbHas TerioTa miasienus. [lapoodbpasoBanue u konaencanus. Mcnapenune (MC).
Kunenne. YnenbHas Temiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHUS OT
atMocepHoro nasienus. BnaxHocts Bo3ayxa.

DHeprus ToIMBa. Y IeibHas TEII0Ta CrOpaHus.

[Tpunnumns! padots! Temnosbix apurateneil. KI1/I rennosoro neurarens. TemnoBble ABUraTenu
u 3ammTa okpysxarorieit cpenbl (MC). 3aK0H COXpaHEHHS U MPEBPAIECHUS YHEPTUU B TETIOBBIX
nporeccax (MC).

JeMoHcTpanuu

1. HaGmoieHne 6poyHOBCKOIO ABHKEHHUS

. Habmronenue mud¢ysun

. HaOxronenue siBneHui cMaunBaHus U KallWJISIPHBIX SIBICHUN
. HaGmroteHue TerioBoro pacmpeHust el

. I3MeHeHue naBieHus ra3a npu n3MeHeHUH 00bEMa 1 HarpeBaHUM WM OXJIaXKICHUU
. [IpaBuina u3MepeHus TeMneparypsl

. Bunel reronepenaun

. OxnaxxaeHue npu CoOBEpUICHUN pabOThI

9. HarpeBanue npu coBepiieHHH pabOoThl BHEUTHUMHU CUJIaMH
10. CpaBHEHME TEMIOEMKOCTEN pa3INYHbIX BELLIECTB

11. HabGntonenue KuneHus

12. HabmroieHne NOCTOSIHCTBA TeMIepaTyphl PH MJIaBJICHUH
13. Mogenu TemIoBbIX ABUTaTenen

02N L A WIN

JlabopaTopHbIe paGOThI U ONBITHI

1. OnbITHI 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJIIPHOTO IPUTSKEHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIU caxapa

3. OnpIThI 1O HAOJIOEHUIO TETJIOBOTO PACIIMPEHMSI Ta30B, )KUIKOCTEH U TBEPABIX Te

4. OmpeneneHue 1aBjieHUs BO3AyXa B OalIOHe IIITpULIA

5. OnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh JaBJICHUS BO3/lyXa OT €ro o0béMa U HarpeBaHus
WIN OXJIAXKICHUS

6. IlpoBepka THUIOTE3bl JWUHEWHONW 3aBUCUMOCTH JUIMHBI CTOJOMKA KUIAKOCTH B
TEPMOMETPHUUYECKON TPyOKe OT TeMIepaTypsl

7. HabmioneHne n3MeHeHns: BHyTPEHHEN SHEpruu Tea B pe3yJibTaTe TeIuionepeau U padoThl
BHEITHUX CUJI

8. UccnenoBanue siBeHUs TEIJIOOOMEHA MPU CMEIIMBAHUN XOJIOJHOM U TOpsiueit BOIbI

9. OmpenesieHne KOJIMYECTBA TEIUIOTHI, TOJTYYEHHOTO BOJOW NMPH TEIJIO0OMEHE C HarpeThiM
METATTNYECKUM LIUJTUHAPOM

10. Onpenenenue yAaenbHOU TEMIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca ucrapeHus

12. Onpenenenne OTHOCUTENBHON BJIQXKHOCTH BO3AyXa

13. Onpenenenune yaenabHON TEIIOTHI IUIABICHUS Jb1a



Pa3pen 2. 3neKTpuquKue U MarHUuTHbIE ABJICHUA

Onextpuszanus Ten. /IBa pona 3yeKTpUYECKUX 3apsaoB. B3auMmoneicTBue 3apsKEHHBIX TEI.
3akoH KysoHna (3aBUCMMOCTb CHIIBI B3aMMOJAEHCTBHSI 3apsDKEHHBIX TEJI OT BEJIMUYMHBI 3aps/IOB U
paccTosHUS MEX]y TEJIaMH).

Onexrpuueckoe noisie. Hanpspk€HHOCTH anekTpuyeckoro mnois. IlpuHumn cynepnosunun
AIIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaa0B. DJI€MEHTApHbIN IeKTpuUecKkuid 3apsa. CTpoeHue atoma.
ITpOBOAHMKY U TUAIEKTPUKU. 3aKOH COXPAHEHMSI AJIEKTPUUECKOTO 3apsija.

ONEKTPUYECKUHA TOK. YCJIOBHA CyILIECTBOBAaHUSA DJIEKTPUYECKOrOo TOKa. VcTrouHuKH
IIOCTOSSHHOTO ~ TOoKa.  JIeHCTBUS  AJEKTpUYECKOro  ToKa  (TEIJIOBOE,  XMMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKHUH TOK B KUAKOCTSX U ra3ax.

Onexrpuueckas 1enb. Cuia Toka. JnekTpudeckoe HanpskeHue. ConpoTUBICHUE IPOBOAHUKA.
VYaenpHOE cONpOTHBIECHHE BemecTBa. 3akoH Oma mns ywactka nenu. IlocnemoBarenbHoe U
[apauIeJIbHOE COEIMHEHUE IPOBOIHUKOB.

PaboTa 1 MOIIHOCTB 37eKTpUYecKoro Toka. 3akoH /pxoyns— Jlenna. DiekTpuueckue Henu u
NOTPEOUTENH IEKTPUUECKOH 3Hepruu B 0bITy. KopoTkoe 3aMbikaHue.

[loctosiHHbIE MarHUTBL.  B3auMopelicTBHE IOCTOSHHBIX ~ MarHUTOB. MarHuTHoe IIOJIE.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe NS Ku3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe mosie
JJIEKTPUYECKOr0 TOKA. [IpuMeHeHne 31eKTpOMaruHuToB B TEXHUKE. J[efiCTBUE MarHUTHOIO IOJIA
Ha T[POBOJHUK C TOKOM. OJEKTPOJABHUraTeslb IOCTOSHHOrO Toka. Mcnonb3oBaHue
JJIEKTPOABUTATENEH B TEXHUUECKHUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes.  SIBneHue  snekTpoMarHUTHOM — umHAykuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MOSyYeHHs] 3JIEKTPUUYECKOM HHEpruu. ODIJEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

JleMOoHCcTpanuu

1. Dnekrpuzauus ten

2. JlBa pojia 3JIEKTPUUECKUX 3aps10B M B3aMMOIECHCTBHE 3apsKEHHBIX Tel
3. YCTpoiicTBO 1 ACHCTBHE ANEKTPOCKOTIA

4. DnexTpocTaTuyeckas UHIYKIHUS

5. 3aKOH COXpaHEHUs AIEKTPUUYECKUX 3apsAI0B

6. IIpoBOIHUKHU M TUDIEKTPUKU

7. MopenupoBaHue CHIIOBBIX JIMHUN AJIEKTPUUYECKOTO MOJIS

8. HCcTOYHMKM MOCTOSIHHOTO TOKa

9. eiicTBUS SIEKTPUIECKOTO TOKA

10. DneKTpUUecKuil TOK B )KHJIKOCTH

11. I'a30BBIi1 pa3psin

12. I3Mepenue cuibl TOKa aMIIEpMETPOM

13. VI3mepeHue aIeKTpuYecKoro HalpsHKeHHUs BOJIbTMETPOM

14. PeocraT u Mara3uH CONPOTHUBIIEHUI

15. B3auMopeicTBre MOCTOSHHBIX MarHUTOB

16. MonennpoBaHue HEBO3MOKHOCTH pa3I€JICHUs MIOJIF0COB MAarHUTa
17. MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB

18. OmsIT Opcrena

19. MarauTHoe nosie Toka. DJIEKTPOMAarHuT

20. JlelicTBE MarHUTHOTO TOJIsI HA IPOBOAHUK C TOKOM

21 DnexkTpoaBHUraTeab NOCTOSHHOIO TOKA

22. UccnenoBaHue sIBIEHUS 3JIEKTPOMArHUTHON MHAYKLIIUN

23. Onbitel apanes

24. 3aBUCHMOCTb HAINpaBJIECHUsI UHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHMS
25. DIIEKTpOTreHEPATOP MOCTOSTHHOTO TOKa

JlabopaTopHbIe paGOThI U ONBITHI



OmnpITHI 110 HAOMIOACHUIO 3JEKTPU3ALUH TeNl HHAYKIHEH U IPU COPUKOCHOBEHUN
HccnenoBanue ASWCTBUS SIEKTPUIECKOTO OIS Ha MPOBOJAHUKH U TUAJICKTPUKH
C6opka u mpoBepka pabOTHI AIEKTPUIECKON IIEMH MTOCTOSHHOTO TOKA
W3mepenue U peryInpoBaHue CUIIBI TOKA
M3mepenne u peryJmpoBaHne HAIPSHKESHUS
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 PE3UCTOp, OT COMPOTHUBIICHUS

pe3nCTOpa M HANPSDKEHHS Ha PE3UCTOPE

7. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPHUUYECKOTO COIIPOTUBIICHHUS IIPOBOIHUKA OT
€ro JUTMHBI, TUTOIIA ! MTONIEPEYHOr0 CEYCHUS U MaTepraa

8. IIpoBepka mpaBuiia CIIOKEHHS HANpPSDKEHUH MPU MOCTEIO0BATEIHLHOM COCIMHEHHH IBYX
PE3UCTOPOB

9. TIpoBepka mpaBuiia JUIst CUIIBI TOKA MPH NMAPAJUICITBHOM COSIMHEHHH PE3UCTOPOB

10. Onpenenenne pabOThI AMEKTPUIECKOTO TOKA, HAYIIETO YePe3 PE3UCTOP

11. Onpenenenne MOLHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha pE3UCTOpE

12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MTYLIET0 Yepe3 JIaMIIOYKY, OT HAPsHKEHHS Ha HEl

13. Onpenenenne KII/ narpesarens

14. VccnenoBaHne MarHUTHOTO B3aUMOZCHCTBHS TIOCTOSIHHBIX MAarHUTOB

15. 3y4eHne MarHuTHOTO TOJISl TIOCTOSIHHBIX MAarHUTOB MPH WX 00BEIMHEHUN U pa3AeiIeHUN

16. UccnenoBanue AeiCTBUS 3JIEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OmnbIThI, NEMOHCTPUPYIOIINE 3aBUCHMOCTD CHIJIBI B3aUMOJCHCTBHSA KaTYIIKH C TOKOM M
MarHuTa OT CHJIbI TOKA M HAallPaBJICHUS TOKA B KaTyIIKe

18. 3y4yenune neicTBUsI MArHUTHOTO TIOJISI HA TIPOBOAHHUK C TOKOM

19. KoHcTpynpoBaHue u u3ydeHue padoThl JIEKTPOABUIATEIIS

20. U3mepenne KIIJ] anekTpoaBUraTebHON yCTaHOBKU

21. OmbITBl TO UCCIEIOBAaHMIO SIBICHHMS 3JEKTPOMAarHUTHOW WHAYKIUH: MCCIIEJOBAHUE
W3MEHEHHUH 3HAYEHUS W HAIPABJICHUS MHIyKIIHOHHOTO TOKA.

oakrwdE

9 KJIACC

Paszpnen 1. Mexanudeckue siBJICHUSA

Mexannueckoe nBHKeHuEe. MarepuanbHas Touka. CucremMa otcuéra. OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe JABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsisi U MTHOBEHHAs CKOPOCTb Tejla IpU HEPAaBHOMEPHOM
JIBUKECHHH.

Yckopenue. PaBHOyckopeHHOE NpsMoiuHelHoe BuxeHue. CBoOoaHoe majeHue. ONbITHI
[Nanunes.

PaBHOMEpHOE ABMKEHHE 110 OKpY>XHOCTH. [lepnos n yacrtora oOpaienus. Jluneinas u yriaosas
cKopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

IlepBeit 3akoH HerotoHa. Bropoin 3akon Herotona. Tperuii 3axoH Herorona. IIpuHumn
CYNEPIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cunna TpeHHUs: CHila TPEHUS CKOJIB)KEHUS, CHjla TPEHMSI MTOKOS,
JIpyTrHe BUJIbI TPEHUSI.

Cuna TsKecTU U 3aKOH BCEMHPHOT'O TATOTEHHS. Y CKOpeHHe CBOOOAHOTO NajieHus. J[Buxenue
wianet Bokpyr Connna (MC). [lepBast kocMuyeckas ckopocTs. HeBecoMmocTh 1 eperpyski.

PaBHOBecue matepuanbHOU TOUkH. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPAOrO Tena C
3aKpEIUIEHHON OChIO BpallleHusi. MOMeHT cuiibl. LIeHTp TshKecTu.

Nmnynec tena. M3meHeHne wummynbca. Mmmynsc cunibl. 3aKOH COXPAaHEHHUs MMITyJbCa.
PeaktuBnoe aemxenue (MC).

Mexanunueckas paboTa 1 MOLTHOCTb. PaboTa cui TsKecTu, ynpyrocTt, TpeHus: CBs3b SHEPTUU
u pabotel [loTeHnanpHas 3Heprust Teia, NOJHATOTO HaJl TOBEPXHOCTHIO 3eMiu. [loTeHIanpHas
DHEprus ckaTod npykuHbl. Kunernueckas sHeprus. TeopeMa 0 KHHETHYECKON 3HEPTUU. 3aKOH
COXpaHEHNsI MEXaHNYECKOW SHEPTHH.

JdemMoHcTpanuu



1. HabGmroneHne MeXaHMUYECKOTO JABMKEHUS T€Ia OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA

2. CpaBHeHUE MyTeH U TPAGKTOPUH ABMXKEHHS OJHOTO M TOTO K€ TeJla OTHOCUTENIFHO Pa3HBIX
TeJI OTCYETA

3. M3mepenne CKOpOCTH B yCKOPEHHUS PSIMOIUHEHHOTO TBUYKCHUS

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUIKECHUS

5. HaOmroneHue nBUKeHUS Teja 110 OKPYKHOCTH

6. HabmoneHne MexaHU4eCcKuX sIBIEHUH, IPOUCXOAIIUX B cucTeMe oTcuéra «Tenexkay npu
e paBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHUTENBHO KaOuHeTa (QU3NKU

7. 3aBUCHUMOCTb YCKOPEHHUS TeJla OT MACChI Tejla U JeHCTBYIOIIEH Ha HErO CUJIbI

8. Halumonenne paBeHCTBa CHIT IIPU B3aUMOJICHCTBUHU TeI

9. M3meHeHue Beca Tesa pH YCKOPEHHOM JIBUKEHUU

10.ITepenaua ummysibca Ipu B3auMOJEHCTBUM TET

11.ITpeobpazoBaHus JHEPTUHU TIPH B3AUMOICHCTBUH TEJ

12.CoxpaHeHue UMITyJibca IIPU HEYIPYTOM B3aUMOAEHCTBUU

13.CoxpaHeHnne UMITyJIbca pU aOCOTIOTHO YIPYTOM B3aUMOJIeHCTBUU

14.HaGntonenne peakTUBHOTO JIBHXKCHHUS

15.CoxpaHeHne MeXaHUUECKOW IHEPTUU NPU CBOOOAHOM IaJICHUN

16. CoxpaHeHre MEXaHMYECKOM 3HEPTUU NIPU JBUKEHUU Teja M0 JEHCTBUEM MPYKUHBI

JlaGopaTopHbie padoThI M ONBITHI

1. KoHcTpyupoBaHHe TpaKTa Ui pa3roHa M JajJbHEUIIEr0o paBHOMEPHOTO JBI)KEHUS IIapHKa
WIN TENEXKKH

2. OrmpeneneHue CpeaHe CKOPOCTH CKOJBKEHHS OpycKa WM IBMKEHHUS IIapuKa I10
HAaKJIOHHOH MJIOCKOCTH

3. OnpezneneHne yCKOpEHHs Tea IPU PaBHOYCKOPEHHOM JIBHKSHHH 110 HAKIIOHHOH TIOCKOCTH

4. WccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBUXKEHUHU 0e3
Ha4aJIbHOW CKOPOCTH

5. IIpoBepka rumoTesbl: €clid MPU PaBHOYCKOPEHHOM JBM)KEHUHM 0€3 HadaJbHOW CKOPOCTH
MYTH OTHOCSTCS KaK PSAJ HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE MTPOMEXYTKH BPEMEHH OIMHA-
KOBBI

6. MccnenoBanne 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHUIIBl HOPMAJIBHOTO JIaBICHUS

7. Ompenenenue ko3 UIEHTa TPEHUS CKOJIbKEHUS

8. Ormpenenenue KECTKOCTH MPYKUHBI

9. Onpenenenue paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM JIBM)KEHUH TeJIa 110 TOPU30HTAIBHON
MIOBEPXHOCTH

10.0npenenenne paboThl  CHJIBI yIPYTOCTH — HpPU NOJbEME Ipy3a C  HCIOJIB30BAaHHEM
HETIOABIKHOTO U TIOABMYKHOTO OJIOKOB

11.M3yuyeHne 3aKkoHa COXpaHEHHsI SHEPTUU

Pa3zzaen 2. MexaHM4YeCKHE KOJIe6aHUS U BOJTHBI

KonebarenbHoe nBmwxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUWil: Mepuoj, YacroTa,
aMIIMTy1a. Marematndeckuil W TNpYyKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum mnpu
KoJIeOaTeNbHOM JIBUKEHUHU. 3aryxatomue Koiebanusi. BoiHykaeHHble konebanus. Pe3onaHc.
Mexannueckne BoiHbI. CBOWCTBAa MEXaHWYECKHMX BOJIH. [Ipo onbHBIE M MONEpPEYHBIE BOJIHBI.
JInuHa BOJIHBI M CKOPOCTh €€ paclHpOCTpaHEHUs. MeXaHM4YeCcKHe BOJHBI B TBEPIOM TEIE,
cericmuueckue BosHbI (MC).

3ByK. 'poMKOCTb 3ByKa U BbIcOTa TOHa. OTpakeHue 3Byka. H(GPa3ByK U yiIbTpa3ByK.

JdemMoHcTpauuun

1. HaGmronenue koneOaHuii TN MO IeHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. HaGmrorenue kose0aHmii Tpy3a Ha HUTH M Ha TIPY)KUHE

3. HaGmoieHue BBIHYKJICHHBIX KOJI€OaHU 1 pe30HaHCca

4. PacripocTpaHeHne NpOAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH)

5. HaGmroieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBI



6. AKyCTHYECKHI pe30HAHC

JlabGopaTopHble padoThI U ONBITHI

1. Omnpenienenuie 4acTOThI U IEpUOAa KoJeOaHU MAaTeMaTHYECKOTO MasiTHUKA

2. OnpezaeneHne 4acTOTHI U IEpHOJia KoJIeOaHUH PYKUHHOTO MasiTHUKA

3. HccnenoBanue 3aBUCUMOCTH IEepUOJia KOJIeOaHHH MOABEIIEHHOTO K HUTH Ipy3a OT JJIUHBI
HUTH

4. UccnenoBaHue 3aBUCUMOCTH NEpHOa KOJeOaHUN MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a

5. IIpoBepka HE3aBUCHUMOCTH NEpHOAA KoJeOaHUH Tpy3a, MOJBEUICHHOTO K HUTH, OT MacChl
rpysa

6. OTBITHI, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTh MEpHO/Ia KoJeOaHUil MPY)KUHHOTO MasTHUKA OT
MAacchl Tpy3a 1 KECTKOCTH MPY>KUHBI

7. 3mMepeHue yCKOpeHUs CBOOOTHOTO TaACHHUS

Paspnen 3. SHEKTpOMaI‘HHTHOG moJie 1 3JiIeKTpOMarHUTHbI€ BOJIHbI

DNEeKTPOMarHuTHOE TMoJie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH
[Ixana 3neKTPOMarHUTHBIX BOJIH. MICIIOJIb30BaHKE JIEKTPOMATrHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BosIHOBBIE CBOMCTBA CBETA.

JdeMmoHcTpanun

1. CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH

2. BonHOBBIE CBOMCTBA CBETA

JlaGopaTopHbie padoThI U ONBITHI

1. 3y4eHue CBOMCTB J€KTPOMAarHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa

Pa3saen 4. CBeTOoBbIE SIBJIEHUS

JlyueBass Mmopenb cBera. Mcrounuku cBerta. IIpsMonnHeiiHOe pacnpocTpaHEHUE CBeETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomnenue cBera. 3akoH IpesnomieHus cBera. [lonHOe BHYTpeHHEe OTPaKEHHUE CBETA.
Hcnonb30BaHnE OTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBOJAAX.
JIunza. Xop nyueit B nunH3e. OnTHueckas cucrema (oToamnmnapaTa, MUKPOCKONA U TeJIECKoIa
(MC). I'na3 kak onTuyeckasi CucteMa. bJIu30pyKoCTh U 1aTbHO30PKOCTb.
Paznoxenue Oenoro cera B cnektp. OnbiTel HptoToHa. CrokeHHe CleKTpalbHBIX I[BETOB.
Hucniepcus ceera.
JdemoncTpanuu
[IpamonnHENHOE pacCIpOCTPAaHEHHE CBETA.
OtpaxkeHue cBera.
[Torydyenue n300pakxeHNii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
ITpenomiieHue cBera.
OnTH4ecKkuii CBETOBO/I.
Xon ydeit B cobuparoleit TuH3e.
XoJ Ty4deil B pacCEenBAIOIIEH JIMH3E.
[Tony4yenue n300paxeHU C MOMOIIBIO JIHH3.
[Tpunuun neiictBust GpoToanmnapara, MUKPOCKOIIA U TEJIECKOTA.
10.Mopgens rnasa.
11.Pa3noxxenue 6enoro cBeTa B CIEKTP.
12.ITonyuenue Gesoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX IIBETOB.
JlaGopaTopHbie padoThI U ONBITHI
1. MccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHUs CBETOBOTO JIyda OT yTIJjla MaJeHusl.
2. 3yueHne xapakTepuCTHK U300pakeHUsI IPeIMETa B IUIOCKOM 3epKaJie.
3. HccrnenoBanue 3aBHCHMOCTH YIJIa TPEJIOMJIEHUS CBETOBOIO JIydya OT yrIja IaJeHUs Ha
IPaHULIE «BO3yX—CTEKIION.
4. ITomyyenne n300paKEHU € TOMOIIbIO COOMPAIOLIEH JTMH3BI
5. Onpenenenne POKYyCHOTO PACCTOSIHUS U OMTHYECKOM CHITBI CO OMparomeit JTHH3HI.

CoNoR~LWNE



6. OTBITHI O Pa3JI0KEHHUIO OEIIOTO CBETA B CIIEKTP.
7. OnBITHI IO BOCHIPUATHIO IIBETA PEAMETOB ITPH WX HAOIIOJCHNHU Yepe3 LBETOBbIE (DUIIBTPHI.

Pa3gen 5. KBaHTOBbBI€e ABJIEHUA

OmnbiTel Pesepdopna u mnanerapHas mozaenb aroma. Moaens atoma bopa. Mcnyckanue u
norJiomeHe ceera atoMoM. Kantsl. JIuHeiuaTble CIEKTPBI.

PagnoaktuBHOCTB. Anba, Oeta 1 rammansinydeHus. CtpoeHue aToMHoro sapa. Hykimonnas
MO/JIeJIb aTOMHOT0 siipa. VI30TOmBI.

PanuoaxTtuBHbIe npeBpamieHus. [lepuos nonypacnaga aTOMHBIX sAEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsiIOBOIO MU MAaCCOBOIO YHMCEN. DHEPrusi CBA3U
aTOMHBIX s7ep. CBs3b Macchl M SHEpruu. Peakuyu cunTes3a u aenenus saep. MIcTouHuku sHepruu
Comnna u 3831 (MC).

Snepnas sHepreruka. JleficTBUs paAMOAaKTUBHBIX U3JTyUYe€HUH Ha )kuBble opraHnuzMsl (MC).

JdemoHcTpauuu

1. CekTphl U3Iy4eHHUS U TTOTJIOMICHHS.

2. CriexTphl pa3IuyHbIX Ta30B.

3. Cnextp BoAopoa.

4. HaGnronenue TpekoB B kamepe Bunbcona.

5. Pabota cuéTurka MOHU3UPYIOUINX H3ITyICHUI.

6. Peructpanus u3nyyeHus NpUPOAHbIX MUHEPAJIOB U IIPOIYK TOB.

JlaGopaTopHbie padoThI U ONBITHI

1. HaGmro/ieHHe CIUIOIIHBIX U IMHEHYAThIX CIIEKTPOB U3TYUYEHHUS.

2. HccnenoBaHue TpPEKOB: HM3MEPEHHME HHEPrUM YACTULBI 10 TOP MO3HOMY IyTH (IIO
doTorpadusm).

3. 3mepenne painoakTUBHOTO (OHA.

IloBTOpPUTE/IbHO-060061A0 U MOAYJIb

[ToBTOpHUTENBHO-0000IIAOIINIT MOYJb TpPEIHA3HAYEH JJII CUCTEMaTH3alud U 0000IIeHHs
IPEIMETHOTO COJIEPYKaHMs U OIbITa AEATENbHOCTH, MPUOOPETEHHOTO MPH U3YYEHUH BCETO Kypca
bu3uKY, a TakKe IS MOAroTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMeHY MO (hU3UKE IS
o0yyaromuxcs, BEIOpaBIIMX 3TOT yUeOHBIH MpeaMerT.

[Ipu u3yueHun 1aHHOTO MOJYJISl PEATU3YIOTCS U CUCTEMaTU3UPYIOTCS BUBI AESITEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTUKEHNE MTPEIMETHBIX U METalpeAMETHBIX TIAHUPYEMbIX
pe3ynbTaToB o0yueHus, POPMUPYETCS] €CTECTBEHHO-HAY4YHAasi IPaMOTHOCTh: OCBOEHUE HAYUHBIX
METO/I0B HCCIIEIOBAaHUS SIBICHUN NpPUPOIBl M TEXHUKH, OBJAJEHHE YMEHHUSAMU OOBACHSTDH
¢uznueckue SBICHUS, NPUMEHsA I[IOJIyYEHHbIE 3HAHUS, peulaTh 3aJayd, B TOM YHUCIE
KAUECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHATBEHO AEATENBHOCTHBINA XapakTep JaHHOTO pa3Jena pealu3yercs 3a CYET TOTo, YTO
y4aluecs BBITOJIHAIOT 3a1aHus, B KOTOPBIX UM IIPEIIaraeTcs:

e HA OCHOBE MOJYYCHHBIX 3HAHUI PACO3HABATh U HAYYHO OOBSACHSTH (PU3MUECKUE
SIBJIEHUS B OKPY>KaIOIIEeH MPUPOJIE U TOBCETHEBHOW KU3HU;

* HCTIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAHUS (U3NYECKUX SBJICHUN, B TOM YHCIIE JITIS
MPOBEPKHU TUIIOTE3 U MOJYUEHUS TEOPETUUECKHUX BBHIBOJIOB;

¢ O0BSICHATH HAYYHBIE OCHOBBI HaN0OJIEe BAKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTHH, HAITPUMEP, MPAKTUYECKOTO UCIOIb30BaHUS PA3IMYHBIX HCTOYHUKOB
SHEPrUU HAa OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB
SHEPIUU.

Kaxnas w3 Tem pgaHHOro pasjena BKIIOYAET HSKCHEPUMEHTAIbHOE HCCIEI0BAaHUE
obobmaromiero xapakrepa. Paznen 3aBepiiaercsi mpoBeileHUEM AMATHOCTUYECKON U OLIEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJTBI.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

Nzydenune yuebnoro npeamera «dusnka» Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHMS JOIDKHO
ofOecrieunBaTh JOCTH)KEHUE CIEIYIONIMX JUYHOCTHBIX, METAlpeIMETHBIX U MpPeIMETHBIX
00pa30BaTeNbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

Hampuomuuecxoe seocnumanue.;

e [IPOSIBJICHUE UHTEPECA K UICTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (hru3nuecKoit
HaYyKHU;
¢ [[EHHOCTHOE OTHOLIEHHE K IOCTHXKEHUSIM POCCUIICKUX YUEHBIX (PU3UKOB.

Fpa.ucdancxoe u 0yxosu0-npaecm3eunoe eocnumanue:;

¢ 'OTOBHOCTb K AKTUBHOMY YYaCTHUIO B O6CY)KIIGHI/II/I O6HIGCTB€HHO-3H3.‘-II/IMI)IX 1 OTUYCCKUX
HpO6HCM, CBA3AaHHBIX C ITPAKTHYCCKUM IIPUMCHCHHUCM ,HOCTH)KCHPII;’I (l)I/ISI/IKI/I,
® OCO3HAHUC BAJKHOCTU MOPAJIbHO-3THYCCKUX IMTPUHIUIIOB B JCATCIIbHOCTU y‘-IéHOFO.

Jcmemuueckoe 6ocnumanue:

e BOCIIPUATHE ICTETUYECKUX KauecTB (PU3MUYECKON HAyKU: €€ TapMOHUYHOIO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.

l[efmocmu HAYYHO20 NO3HAHRUA:

¢ OCO3HAHHE LIEHHOCTH (PM3MYECKON HAayKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHUS MHpA,
OCHOBBI Pa3BUTHs TEXHOJIOTH, BaKHENIIEW COCTABIISAIOIIEN KYJIBbTYPBI;
e pa3BUTHE HAYYHOU JIFOO03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON e TENbHOCTH.

Dopmuposanue Kyabmypot 300p06ba U IMOUUOHATLHO20 O1A2ONONAYYUA:

e OCO3HAaHHE IIEHHOCTH O€30MacHOro o0pas3a >XKU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, Ba)XHOCTH MpaBuUi O€30MacHOrO MOBEIEHHS Ha TpaHCIOpTe, Ha Joporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B IOMAIIIHUX YCIOBHSIX;

e c(hopMUPOBAHHOCTH HaBbIKa pedIEKCHH, TPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TaKOTO
e IpaBa y Jpyroro 4eioBeKa.

Tpyooeoe éocnumanue:

e aKTUBHOE y4yacTue B PEIICHUHU MPAKTUUECKUX 3a]ad (B paMKax CEMbH, LIKOJIbI, TOPOAA,
Kpasi) TEXHOJIOTUYECKON M COI[MAIbHOM HANpaBIEHHOCTH, TPEOYIOMIMX B TOM YHUCIE U
¢bu3nUecKrux 3HaHUMH;

e UHTEPEC K MPAKTUUECKOMY M3yUeHUIO Ipoeccuil, CBSI3aHHBIX C (PU3UKOM.

IKonozuueckoe eocnumanue:

e OpHEHTAIlMs] Ha TNpUMEHeHHe (U3MYECKUX 3HAHMW I pelIeHus 3a7ad B 00JacTu
OKpy’arolled Cpeapl, IUIAaHUPOBAHUS TOCTYIKOB M OIEHKM MX BO3MOXKHBIX
MIOCJIEACTBUM JUUIS1 OKPY>KaIOILLEN CPEebl;

¢ OCO3HaHUE TN100aJIBHOr0 XapaKkTepa dKOJOTHYECKUX POo0JieM U IMyTel UX pereHusl.



Aoanmayusa odyuarouwiecoca K U3MEHANUWUMCA YCI06UAM COUUATLHOU U RPUPOOHOUL CPedbl:

¢ IOTPEOHOCTh BO B3aUMOJICHCTBUM NPU BBINOJHEHUM HCCIEAOBAaHUI M IPOEKTOB
¢bu3n4ecKoil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHUX;

¢ [IOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU 4Y€pe3 MPAKTUYECKYIO [EATEIBHOCTD;

e IOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HUCle (OPMYIHPOBATH HJIEH,
MOHATUS, TUIOTE3bl 0 PU3NUECKUX OOBEKTAX U SABJICHUSX;

e 0CO3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PHU3HKH;

e IUIAHUPOBAHHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

e CTpEMJICHHE aHATM3UPOBATH U BBISBIIATH B3aUMOCBS3H IPUPOIbI, OOIIECTBA M SKOHOMHKH,
B TOM UYHCJIE C UCIIOJIb30BaHUEM (HU3NYECKUX 3HAHUM;

* OLICHKA CBOUX JEHCTBUM C y4E€TOM BIUSHHS Ha OKPY’KAIOILYIO CpeAy, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

YHI/IBepcaJIbeIe No3HABaTe/bHbIE AelicTBHUSA
Bba3zoevie nocuueckue oeiicmeus:

* BBIABIIATH U XapaKTepU30BaTh CYLECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJIICHUI);

e YCTAaHABIMBATh CYNIECTBEHHBIN NMPHU3HAK KIacCU(UKALMU, OCHOBAHHS JJIs1 0000IICHUs 1
CpaBHEHUS;

e BBIABIISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B pacCMaTpPHBAEMbIX (pakTax, MaHHBIX H
HaOJIOACHUAX, OTHOCALIMXCS K (U3UUECKUM SIBIICHUSM;

e BBIBIISITh [TPUYMHHO-CJIC/ICTBEHHBIE CBS3W TPH HU3yYeHUH (UINYECKUX SIBJICHUNH H
IIPOLIECCOB; J€1aTh BBIBOJBI C MCIIOJIB30BAaHUEM JEAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aKIIFOYCHNUH, BBIABUTATh TUIIOTE3bI O B3AUMOCBSI3SX (DU3NYECKUX BEMYHH;

e CAMOCTOSITENILHO BBIOMpPATh croco0 pelieHus yueOHol gu3nueckoil 3a1aun (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB pEIlIEHHUs, BbIOOp HambOosee MOAXOMAAIEro C YYETOM
CaMOCTOSITENTbHO BBIJICIIEHHBIX KPUTEPUEB).

bazoevle uccneoosamenvckue oelicmeus:

¢ CIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI NHCTPYMEHT ITIO3HAHMS;

* [IPOBOJAUTH 110 CAMOCTOSITENIbHO COCTAaBJICHHOMY IUIaHY OIIBIT, HECIOKHBIN (pU3NYecKuil
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;

¢ OIICHMBAaTh Ha NPUMEHUMOCTb U JOCTOBEPHOCTb HMH(OPMAIMIO, MOJYYEHHYIO B XOJE
HCCIIEA0BAHUS UIH DKCIIEPUMEHTA;

e CAaMOCTOSITENILHO (POPMYJIMPOBAaTh 0OOOIIEHUS U BBIBO/IBI IO pe3yJIbTaTaM MPOBEAEHHOTO
HaOJI0ICHNUs, OMIbITA, UCCIIEI0BAHMS;

 IPOTHO3MPOBATh BO3MOXKHOE JajibHEMIIee pa3BUTHE (DU3MYECKHX MPOILIECCOB, a TAKXKe
BBIIBUTATh MPENONI0KEHNS 00 UX PA3BUTUHU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Paboma c ungpopmayueii:

e IPUMEHSTh Pa3MYHbIE METOJbl, MHCTPYMEHTHl M 3allpoChl NIpU TOHCKE U OTOOpE
nHGOpMAIIUY WK TaHHBIX C YIETOM IMpeIOKeHHON yueOHoM (u3nyeckoi 3a1a4m;

e QHAJIM3UPOBATh, CHUCTEMATH3UPOBATH M HHTEPIPETHUPOBATH HHGOPMAIUIO PA3IUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

¢ CAMOCTOSITENIbHO BbIOMpaTh ONTHMAIbHYIO (OpMYy MPEACTaBICHUS HHPOPMAIUMH U
WUIIOCTPUPOBATh pEIIaeMble 3a7aud HECIOKHBIMH CXE€MaMH, AuarpaMMmaMH, WHON
rpauKoi U UX KOMOMHAITUSIMU.



YHuBepcajibHble KOMMYHHMKATHBHbBIE J1eiiCTBUS
Obwenue:

e B X0/1€ 00CY>KJIeHHs yueOHOro MaTepuasa, pe3yJbTaToB J1a00paTOPHBIX pabOT U MIPOEKTOB
3a/aBaTh BOIIPOCHl IO CYLIECTBY 0OCYXk/J1aeMOH TEeMbl M BBICKa3blBaTb HJEH,
HalleJICHHBIC Ha pPellieHue 3a7a4u U MoJIepKaHue 0J1aroKenaTeIbHOCTH OOIICHHUS,;

¢ CONOCTABJIATH CBOM CYXKIEHMS C CYXKIEHUSIMU JIpYTMX YYacTHMKOB JMAaJIoOra,
oOHapyXUBaTh pPa3INn4YKMe U CXOACTBO MO3UIIHIA;

e BEIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX;

eIyOJMYHO  MPEJCTaBISTh  PE3YyJbTaThl  BBIOJHEHHOTO  (PU3WYECKOTO  OMbITa
(3KCIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA).

Coemecmnasn deamenpHocmp (COMpyOHUYECmMe0):

e IOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIMBUAYAILHON pabOTHI MpH
pelIeHIH KOHKPETHON (DU3NIECKOI TPOOIIeMBI;

e [PUHUMATH 1€ COBMECTHOM JESITCIBHOCTH, OPraHU30BBIBATH JCHCTBUA 10 €€
JOCTHKCHHIO: PACIPEACIIATh POJU, OOCYKIATh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboThl; 06001IaTh MHEHUS HECKOJIBKHX JIFOJICH;

e BEITIOJHATh CBOIO YacTh pPa0OThHI, JOCTHTas KadyeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIpaBJICHUIO ¥ KOOPJAUHUPYS CBOU JACHCTBUS C APYTUMHU YWICHAMH KOMaH/Ibl;

e OIICHUBATh KAYECTBO CBOETO BKJIAJIa B OOIIMIA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIIEHO
chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

YHuBepcaibHble peryJsiTUBHbIE AelicTBUS
Camoopeanuzayus:

e BBIABIIATH POOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMIUX JJs pelieHus
(bu3NYeCKUX 3HAHUI;

e OPHEHTUPOBATbCSI B PA3IMUYHBIX MOAXOJAaX HPUHATHS pelleHuil (MHAWBUIYalIbHOE,
MIPUHSTHE PEILICHUs B TPYIIEe, IPUHATHE PELICHUH IPyIIIOoi);

e CAMOCTOSITENIBHO COCTaBJIATh aJIrOPUTM pelleHUs (U3NYECKOM 3ajauu WM IJaHa
HCCIIEIOBaHUsI C Y4YETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEeHTHPOBATH MIPeIaraéMble BApUaHThI PELIEHUN;

e 7IeNIaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILIEHUE.

Camorkonmpons (pehrexcusn):

e 1aBaTh aJICKBAaTHYIO OLICHKY CUTYAllUM U IIpeuIaraTh IjiaH €€ U3MECHECHMUS,

¢ OOBSACHATH MPUYMHBI TOCTHXKEHUS (HEJIOCTHXKEHHUS) Pe3yJIbTaTOB JIE€ATEIbHOCTH, AaBaTh
OLIEHKY NPHOOPETEHHOMY OIBITY;

¢ BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBIIOJHEHUS (PU3MUECKOTO
UCCIIEZIOBAaHHUsI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIUXCS
CUTyallui, yCTAHOBJIEHHBIX OLUIMOOK, BOZHUKIIUX TPYAHOCTEN;

¢ OLICHUBATh COOTBETCTBUE PE3YJIbTATA LICJIA U YCIOBUSIM.

3M0[{ll0HaJleblﬁ unmesniekm:

e CTaBUTH ce0sl HA MECTO JPYroro 4ejloBeKa B XOJi€ CIOpa WM JUC KyCCUU Ha HayuyHYIO
TeMy, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JPYTOro.

Ilpunamue ceva u opyzux:



e IpU3HABaTh CBOE NPaBO Ha OWIMOKY MpH penieHuH (QU3MUEeCKUX 3aqad WiIH B
YTBEPKJICHUSIX HAa HayYHbIE TEMbI H TAKOE K€ MPaBO JAPYTOro.

INPEAMETHBIE PE3YJIBTATbBI

7 KVIIACC

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE IOJKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
00yyaroIuxcst yMEHHUH:

e UCTIIONIL30BaTh MOHATUSA: (GU3MYECKHEe M XHUMUYECKHE SIBICHUS;, HaOJIOJIeHuE,
HKCIEPUMEHT, MOJIeIb, TUTIOTE3a; €ANHUIIBI (PU3NUECKUX BETMYMH; aTOM, MOJIEKYJa, arperaTHbIe
cocTOsiHUSL  BemecTBa (TBEpIOE, JKUIKOE, Ta3000pa3HOE); MEXaHWYECKOE JIBHXKEHHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAaeKTOpHUs, PaBHOAECHCTBYIOLIAS CHII,
nedopmanus (yrnpyrasi, jaacTUuecKas), HeBECOMOCTb, COOOIAIOIINECS COCYIbI;

e paznuuaTh sBIeHUS (IUpQy3us; TEIUIOBOE IBMKCHHE YACTHUIl BEIIECTBA; PABHOMEPHOE
JBUKEHUE; HEPABHOMEPHOE JIBH)KEHHE; MHEPLUS; B3AUMOJICHCTBHE TEI; PABHOBECUE TBEP/BIX Tl
C 3aKpelyIEHHOW OChIO BpallleHUs; Mepefada JaBJICHHsS TBEPABIMH TEJIAMHU, KUIAKOCTSIMH U
razamu; atMoc(epHoe [aBlieHHE; IUIaBaHHE Tell; MPEBPAIllCHUs MEXaHHUYeCKOH HSHEpruu) IO
ONMCAHUIO HX XapaKTEpPHbIX CBOICTB W Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
buznueckoe sBICHUE;

e PACIIO3HABATH MIPOSIBIIEHUE N3YUEHHBIX PU3NYECKUX SIBJICHUHN B OKPY>KAIOILIEM MUPE, B TOM
yrcine (U3nUecKue sIBICHUS B IPUPO/JIE: IPUMEPHI IBUXKEHUS C Pa3IMUYHBIMU CKOPOCTSMH B )KHUBOU
¥ HEXHMBOH NPUPOE; JACHCTBHE CHIIBI TPEHHUS B MPHUPOJEC M TEXHUKE; BIUSHUE aTMOCHEPHOTO
JaBJICHUS HA )KMBOW OpraHU3M; IUIaBaHUE PBIO; phlYaru B Tele YeIOBEKa; MPU STOM MEPEBOAUTH
NPaKTUYECKYIO 33a7ady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKHA (DU3MUYECKHIX
SIBJICHUIA;

e ONUCHIBATh M3yUYEHHbIE CBOWCTBA TeJl U (PU3UYECKHUE SBIICHUS, UCTOJIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00BbEM, IIIOTHOCTh BELIECTBA, BPEMs], IIyTh, CKOPOCTh, CPEHSI CKOPOCTh, CUJIa
YOPYTOCTH, CUJIa TSKECTH, BEC Tesa, CUJla TPEHUs, JaBieHue (TBEPJOro Tena, )KUJIKOCTH, ra3a),
BBITAJIKMBAIOIIAs CHJIA, MEXaHMuYecKas paboTa, MOIIHOCTb, IUIEYO CHUIIbI, MOMEHT CHIIBI,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHS MEXaHU3MOB, KHHETHUYECKasl U MOTEHIUAIbHAs SHEPT Ul ); IPU
OTHMCAHUU MPABUIHLHO TPAKTOBATH (PUZNUYECKUIN CMBICI UCTIOIb3YEMBIX BETUYHMH, X 0003HAUCHUS
U €IMHULBI (PU3NYECKUX BEIMYUH, HAXOJIUTH (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (DU3HUECKYIO
BEJIMYMHY C JIPYTUMH BETUYMHAMHU, CTPOUTH TpapUKy H3yUYEHHBIX 3aBUCHUMOCTEH (PU3MUEeCKHX
BEIINYUH;

e XapaKTepH30BaTh CBOMCTBA TeJ, (PU3MUECKHUe SBICHUS U MPOIECCH, UCTIONb3YS MpaBuia
CJIOKEHMsI CHJT (BJIOJIb OZHOM MpsiMOii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs phiuara (010Ka), «30JI0TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUSI MEXaHHUYECKOM
SHEpPIuu; TMpH ATOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTeMaTUYeCKOE BhIPAXKEHUE;

e O0BSACHATH (PU3NYECKUE SBJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE
CUTyalUl MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MPUUMHHO-CJIEICTBEHHBIE CBSI3H,
CTpPOUTh OOBACHEHHE M3 |—2 JIOTMYECKHX MIaroB C OMOpoil Ha 1—2 HM3y4YEHHBIX CBOMCTBA
bU3UYeCKUX SIBJICHUH, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

e pemiaTh pacu€THble 3amadu B |—2 JeHCTBUS, HCIONB3YsS 3aKOHBI U (HOPMYIIHI,
CBs3bIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33a/Ia4M 3allUChIBaTh KPATKOE
YCIIOBHUE, MOJCTABIATh (PU3MUECKHE BETUYMHBI B ()OPMYIIBI M MPOBOIUTH PACUEThl, HAXOAUTH
CIpaBOYHBIE JlaHHBbIE, HEOOXOAMMBIE [UJIsl pelIeHUs 3a]ad, OLIEHWBAaTh PEaTHUCTUYHOCTD
MOJTy4eHHOU (pU3NUeCKON BEeTHUNHBI,

e pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (PU3UUECKHX METOOB;
B ONMCAHUU HCCIIEJOBAHMS BBIJICIATh MPOBEPSIEMOe MPEANOIOKEeHNE (TUIOTE3Y), pa3inyarh U



UHTEPIPETUPOBATH MOTYYEHHBIN pe3ysIbTaT, HAXOAUTh OMIMOKHU B XOJ€ OMBITA, JAENaTh BHIBOIbI
0 €r0 pe3yJibTaTaM;

e IIPOBOJIUTH OTIBITHI IO HAOIOACHUIO (PU3NYECKUX SBJICHUH WM (PU3NUECKUX CBOWCTB TEII:
dbopMyIIMpOBaTh MPOBEPsiEMbIC NPEINONOKEHUsS, COOMpPATh YCTAHOBKY W3 MPEIIOKEHHOTO
000py0BaHus, 3alUCHIBATh X0/ OINbITa U (POPMYITHPOBATH BHIBOADIL;

e BHITIOJTHATH NPSIMBIE U3MEPCHHs PACCTOSIHUS, BPEMEHH, MAcChl Tela, 00bhEMa, CHUIIBI U
TEMIEPATypPhl C UCIOJIb30BAHUEM aHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB; 3aUCHIBATH MOKA3aHUs
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTFOTHON MOTPEITHOCTA U3MEPEHUIA;

e IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHON (PU3NYECKOW BEIWYHHBI OT IPYroi ¢
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHUM (3aBUCHUMOCTHU IyTH PAaBHOMEPHO JBIKYLIEroCs Tejia OT
BPEMEHM [BIKCHHS TeNa; CHJIbI TPEHHsS CKOJBXKEHHs OT Beca Tejla, KauecTBa 0O0padoTKu
MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CHJIbI TPEHHS OT IUJIOLIAIU CONMPUKOCHOBEHUS TEII; CHJIbI
YOPYTOCTH OT YJIMHEHUS MIPYKUHBL; BBITATKUBAIOIIEH CHIIBI OT 00bEMa MOTrpy>KEHHOI YacTu Tena
U OT TUIOTHOCTH KHJIKOCTH, €€ HE3aBHCUMOCTH OT IIOTHOCTH TeJa, OT MIIyOWHBI, HA KOTOPYIO
MOTPYXKEHO TEJ0; YCIOBUH IUIaBaHUsI TEJl, YCIOBHUM paBHOBECHS pbluara 1 O0JOKOB); y4acTBOBATh
B IUIAHUPOBAHWU yYEeOHOTO WCCIEAOBAaHUS, COOMpATh YCTAHOBKY WM BBIIOJHSATH H3MEPCHUS,
cienyst TPEAJIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3yJbTaThl IOJYyYEHHOW 3aBHUCHMOCTHU
(U3MYECKUX BEJIMYMH B BUJE NPEIJIOKEHHBIX TaOMUI M TpaduKOB, JeiaTh BBIBOJBI I10
pe3yiabTaTaM UCCIIEI0BaHHUS;

e IPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3MYECKHX BeIWYMH (TUIOTHOCTH BEHIECTBA
JKUJKOCTU U TBEPAOrO TeJa; CUjla TPEHUS CKOJIbKEHUS; JABJICHUE BO3/lyXa; BBITAJIKMBAOILAS
CWJIa, JACUCTBYIOMIAs HA MOTPYKEHHOE B KUAKOCTH TEO; KOAI(D(UIMEHT MOJIE3HOTO NEHCTBUS
MPOCTBIX MEXAaHM3MOB), CJeaysl MPEAJOKEHHOW HHCTPYKIMHM: MPU BBIIOJIHEHUU HU3MEpPEHUN
coOMpaTh FIKCIEPUMEHTAIbHYIO YCTAHOBKY Y BBIYHCIIATH 3HAUYCHUE UICKOMOU BEJIMYHHBI

e COOMIONATh TpaBUJia TEXHUKH O€30MacHOCTH Tpu pabore ¢  J1a0OPaTOPHBIM
000pyI0BaHUEM;

e YKa3bIBaTh MPUHIIUIBI AICUCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOMIAIOIITUECS COCYIbI, OapOMETp, phlYar, MOJBMKHBIA U HETOJBWKHBIN OJIOK,
HAKJIOHHAs MIJIOCKOCTb;

e XapaKTEPHU30BaTh MPUHIIUIIBI JEHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB
C OnopoM Ha HUX oOmucaHus (B TOM 4YHCIE: MNOJUIMIHUKH, YCTPOMCTBO BOAOIPOBOJA,
TUAPABIMYECKUI TpPecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC, apEOMETP), HMCIOJIb3Ys
3HaHUS O CBOMCTBaX (UBNYECKUX SBICHUH U HEOOXOoAuMble (UINYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

e IPUBOJIUTH TPUMEPHl / HAXOAWTh HHPOPMAIMIO O TpUMEpax MNPAKTUYECKOTO
WCIIOJIB30BaHUs (PM3UYECKUX 3HAHWM B TMOBCEIHEBHOM >KM3HU NJIsi oOecriedeHus: 0e30MacHOCTH
npu oOpalieHnd ¢ TpuOOpaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXpPaHEHUS 310POBbI U
cOOII0OICHHSI HOPM 3KOJIOIMYECKOI0 TIOBE/IEHUS B OKPYXKaloIIel cpene;

e OCYIIECTBISATH OTOOP MCTOYHMKOB HMH(poOpmanuu B ceTH VHTEpHET B COOTBETCTBUU C
3aJIaHHBIM ITOMCKOBBIM 3aITPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUM ¥ Ty TEM CPaBHEHUS Pa3IMYHbIX
HMCTOYHUKOB BBIICIATh MH(POPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

e UCTIONI30BaTh MPHU BBIMIOJHEHUN YYE€OHBIX 33/laHUil HAYYHO-TIOMYJSIPHYIO JTUTEPaTypy
(GU3UYECKOTO COJEpKaHMs, CIpPaBOYHBIE MaTepuaibl, pecypchl cetn VHTepHeT; BIaneTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMAIMKA W3 OJHOW 3HAKOBOH
CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHMEHHBIE U YCTHBIE COOOIICHHS] HA OCHOBE 2—3
HMCTOYHHKOB MH(pOpMaIuu (PU3NIECKOro COJepKaHMsl, B TOM YHCIIE MyOJMYHO JeNIaTh KPaTKue
COOOIIEHUsI O pe3yNbTaTaX MPOEKTOB WM Y4YeOHBIX HCCIEAOBAHUN; MPU ITOM TPaMOTHO
WCIIOJIH30BaTh M3YYCHHBIM MOHATHUHHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATH BBICTYIICHHUE
MIPE3EHTALUEM;



e IPU BBINOJIHEHUU Y4E€OHBIX MPOEKTOB M HCCIIENOBAaHUM paclpeneniarth 005 3aHHOCTU B
TPYIIIE B COOTBETCTBUHM C ITOCTaBICHHBIMU 33/1a4aMU, CJICUTH 32 BHIIOJTHEHUEM ILJIaHA IEUCTBUH,
aJIeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIbI; BBICTPaWBaTh
KOMMYHUKATUBHOE B3aHUMO/JICHCTBHE, YUUTHIBAsI MHEHUE OKPY KAIOIIHX.

8 KJIACC

[TpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Yy
00y4aroIuXxcsl yMEHUM:

e ICIIOJB30BaTh IIOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHE U aMOP(HbIE TeJa, HAChIILIEHHbIN
Y HEHACBIIICHHBIA I1ap, BJIAXXHOCTb BO3JyXa; TEMIIEpAaTypa, BHYTPEHHsS SHEPrus, TEIUIOBOM
JIBUTATEIIb; DJIEMEHTApHBIM JJICKTPUUYECKUN 3apsifi, DJIEKTPUYECKOE II0JIe, INPOBOJHUKH U
JIUBJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE I10JIE;

e pa3nnMyaTh SBJIEHUS (TEIJIOBOE pACHIMpPEHME/CKAThe, TeIlloneperaya, TEeIIOBOe
paBHOBECHE, CMAdyMBaHHE, KallWJULIPHBIC SIBICHUS, HCIIApEHWE, KOHJEHCALUs, IUIABICHUE,
KpUcTalu3anus (OTBepAeBaHUE), KUIIEHHE, TeIulonepenaya (TerIonpoOBOJHOCTb, KOHBEKIIMS,
U3JIyYEHUE); DJIEKTpU3alUs Tell, B3aUMOJAECHCTBUE 3aps]0B, JEHCTBUS 3JIEKTPUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE MArHUTOB, JE€MCTBE MArHUTHOIO I10JI HA IIPOBOJHUK C
TOKOM, 3JIEKTPOMAarHMTHash MHIYKIMS) 110 ONHCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOE SBJICHUE;

e pacrio3HaBaTh MPOSIBICHHE M3YUYEHHBIX (PU3UYECKUX SIBICHUH B OKPYXAlOLIEM MHpPE, B
TOM yHciie GU3NYECKUE ABJICHUS B IPUPOE: TOBEPXHOCTHOE HATSYKEHHUE U KAITUIUISIPHBIC SIBJICHUS
B IIPUPOJIE, KPUCTAJUIBI B IPHpoie, n3myueHne CoHIa, 3aMep3anne BoJ0EMOB, MOPCKUE OpPH3HI,
o0pa3oBaHuE POCHl, TYMaHa, HHEs!, CHera; 2JIEKTPUUECKHUE SIBJIEHUs B aTMocdepe, 3IeKTpUIECTBO
KUBBIX OPraHW3MOB; MAarHUTHOE TOJie 3eMJIH, APEiQ MO0 COB, POJb MArHUTHOTO OIS JUISA
KHU3HU Ha 3emiie, MOJISIPHOE CUSTHUE; IPU 3TOM MEePeBOJUTh MPAKTUUYECKYIO 3ajauy B y4eOHYIO,
BBIJIETISITH CYILIECTBEHHbIE CBOWCTBA/TIPU3HAKU (DU3HMUECKUX SIBJICHUI;

e ONMCHIBATh M3yUEHHBIE CBOMCTBA Tel U (PU3NYECKHE SBJICHUS, UCIONB3Ys (pusnueckue
BEJIMUYMHBI (TeMIepaTypa, BHyTPEHHS SHEPIHsl, KOJIMYECTBO TEIUIOTHI, yAEIbHas TEIJI0EMKOCTh
BEIIECTBA, YyJAeJIbHAas TEIUIOTa IJIaBJICHUs, YyJAelbHas TEIUIoTa MapooOpa3oBaHMs, YJeNbHas
TEIUIOTAa CropaHusl TOIUIMBA, KOA((UIMEHT TMONe3HOro MAEWCTBUS TEIUIOBOM MalllHBI,
OTHOCHUTEIIbHAs BJIAXKHOCTb BO31YyXa, OJJICKTPUYECKUU 3apsj, CHJIa TOKA, DIEKTPUYECKOE
HaNpsDKEHUE, COMPOTHUBIICHHWE NPOBOJHUKA, YJEIbHOE CONPOTUBJIEHHE BElIECTBa, paboTra U
MOIITHOCTb 3JIEKTPUYECKOTO TOKA); MPH ONUCAHUU NMPABHIBHO TPAKTOBATh (PU3MUECKUI CMBICI
MCIIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHUS M €IUHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIMYMHY C JIPYTUMH BEJIMYMHAMHU, CTPOUTH rpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINUMH;

e XapaKTEepU30BaTh CBOMCTBA Tel, (PU3HMUECKHE ABJIEHUS U MPOIIECCHI, UCIIONIb3YsI OCHOBHbIE
MIOJIOXKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHHUSI BEILECTBA, IIPUHLUII CYIIEPIIO3ULIUU
noJsiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUA 3apsja, 3akoH OMa JUIsl yyacTKa ILIeTH,
3akoH Jxoyns - JleHna, 3aKk0H COXpaHeHHsI SHEPTUU; TIPU 3TOM JaBaTh CIOBECHYIO (HOPMYITUPOB-
Ky 3aKOHA Y 3aIIMChIBaTh €0 MaTEMaTHYECKOE BEIPAKECHHUE;

 O0BSCHATDH (PU3MYECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO-CICICTBEHHBIE CBA3U, CTPOUTH
oObsicHeHue U3 1 - 2 JOrMYecKHx IaroB ¢ onopoi Ha 1 - 2 U3y4yeHHBIX CBOWCTBA (PU3MUECKUX
SIBTICHUH, (PU3MUECKUX 3aKOHOB WM 3aKOHOMEpPHOCTEH; pemarb pacdy€éTHbhie 3amadu B 2 - 3
JeMCTBUS, UCTIOB3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLINE (PU3NUECKHUE BEITMUMHBI: Ha OCHOBE
aHaJaM3a YCIOBUS 3aJa4d 3alUChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTATOK JAHHBIX IS
peleHus 3a/1a41, BHIOUPATh 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIE AJIs €€ PeLIeHus], TPOBOIUTH pac-
4yEThl M CPAaBHUBATH MOJyUYEHHOE 3HaUe€HUE (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JAHHBIMU;



e pacro3HaBaTh MPoOIEMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOLIM GU3NYECKUX METOOB;
UCIIONIb3YSl ONMCAHHWE HCCIEAOBAHUS, BBIICISATH IPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BEIBObI;

e [IPOBOJIUTH OMBITHI 10 HAOIIOCHUIO (PU3UUECKUX SABICHUN W (PU3MYECKUX CBOWUCTB TEI
(KanuJuIApHBIE SIBJIEHHUSA, 3aBUCUMOCTh [aBJIEHUS BO3[yXa OT €ro o0bEéMa, TemIeparypsl;
CKOpOCTM  TIpollecca  OCTHIBAHHSI/HArpeBaHUS  NPH  M3IyYeHHH OT  [BETa  H3Iy-
Yaroleil/moraomarolei MoBepXHOCTH; CKOPOCTh UCIIApEHUs BOJIbl OT TEMIIEPATYPBI XKUIKOCTU U
wionaan €€ IMOBEPXHOCTH; 3JIEKTpU3alMs TNl U B3aUMOJCHCTBUE JJIEKTPUYECKUX 3apsi/IOB;
B3aUMOJICHICTBME TIOCTOSHHBIX MAarHUTOB, BHU3yalU3alldsl MAarHUTHBIX II0JIEH IOCTOSHHBIX
MarHuTOB; IEHCTBUSI MATHUTHOTO 10JIs1 HA IPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarH1Ta, CBOi-
CTBa 3JIEKTPOJBUIATEII MOCTOSIHHOTO TOKA): (pOpMyJIMpPOBaTh MPOBEPSIEMbIE MPENIOIOKECHHUS,
cOOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000PYAOBaHMSI; ONMCHIBATH X0/ OMBITa M (HOPMYIHPO-
BaTh BBIBOJIBI;

e BBIIIOJIHATH IPSMbIE M3MEPEHMsI TEMIEpaTypbl, OTHOCUTEJIBHOW BJIa)KHOCTH BO3/YXa,
CHJIBl TOKA, HAIPSDKEHHs C MCHOJIb30BAHMEM AHAJIOTOBBIX MPUOOPOB M JAaTYMKOB (DU3MUYECKHX
BEJIMYMH; CPABHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHON aOCOIIOTHON MOTPELIHOCTH;

e [I[POBOJIUTh MCCIIEJJOBAHUE 3aBUCHUMOCTU OJHON (PU3MYECKOH BEJIMYMHBI OT JPYrou ¢
MCII0JIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD CONPOTUBIIEHUS IIPOBOJIHUKA OT €r0 JJIMHBI,
IUIOINAAM TOMEPEYHOr0 CEYEHUs U YAEIbHOI'O CONPOTHBIIEHUS BEILECTBA MPOBOJHMKA; CHJIbI
TOKa, WAYLIET0 Yepe3 IMPOBOJAHMK, OT HANpsIKEHUs Ha I[POBOJAHMKE; HCCIIEIOBAHUE
[I0CJIEI0BATEIBHOTO U MapaJljIeIbHOIO COeAMHEHUH TPOBOIHUKOB): INIAHUPOBATH UCCIIEI0BAHHE,
cOOMpaTh YCTAaHOBKY W BBINOJHATH U3MEPEHHUs, CIEAYs MPEUIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3yJbTaThl MMOJYYEHHONW 3aBUCUMOCTH B BHJE TaOuull U rpadHKoOB, JieJaTh BBIBOABI IO pe-
3yJbTaTaM UCCIIEI0OBaHUS;

e [[POBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIUYMH (yAedbHas TEMI0EMKOCTh
BEIIECTBA, CONPOTUBJICHHE IMPOBOJHUKA, pabOTa M MOIIHOCTb JJIEKTPUYECKOIO TOKA):
IUITAHUPOBaTh M3MEPEHHsI, cOOUPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs IpPEII0KEHHOM
MHCTPYKLHUH, U BBIYUCIISATH 3HAUCHUE BETUUHHBI;

e cOOMIONATh MpaBUJa TEXHMKM Oe30macHOCTH Mpu paboTe ¢ J1a6OpaTOpHBIM
000pyI0BaHUEM;

e XapaKTepU30BaTh MPUHIIUIIBI 1EHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OMOpOM Ha MX ONucaHUs (B TOM 4YHCIIE: CHCT€Ma OTOIJIEHUS JOMOB, THTPOMETp, NapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUHUK AIIEKTPUUECKON SHEPrHH, 3JIEKTPOOCBETHTEIbHbIC
npuOOpbl, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (TPUMEpPBI), SIEKTPUUECKUE MPEIOXPaHUTENH;
AJIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), MWCIOJb3ys 3HAHHSA O CBOMCTBax
(bu3nyecKuXx SIBICHUN U HEOOX0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOICTBA U U3MEPUTENIbHbIE TPUOOPHI IO CXeMaM
U CXEMaTU4YHBIM pPHCYHKaM (KHJIKOCTHBIM TEpMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTATEIb BHYTPEHHETO CTOPAHHUs, IEKTPOCKOI, PEOCTAT); COCTABIATh CXEMbI IEKTPUUECKUX
Heneil ¢ mocjaenoBaTeNIbHBIM U MapauIeIbHBIM COETMHEHUEM 3JIEMEHTOB, paszinuyas yCIOBHbBIE
0003HaUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIETIeH;

e IPUBOJIUTH  IPUMEPBHI/HAXOOUTh  HHPOpPMAIMIO O  IpHUMepax  MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWM B MOBCEJIHEBHOM JKM3HU Ui obecrieueHust 6€30MacHOCTH
npu obOpamieHuu ¢ npuOoOpaMHd M TEXHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHHUS 3/I0pOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIel cpese;

e OCYILIECTBIIATh MOMCK HHQOpMAIMK (U3NUECKOro cojepxaHus B cetu MHTepHerT, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M NMYTEM CpPaBHEHMS JOINOJIHUTEIbHBIX HCTOYHHKOB BBIIEIATH
uH(pOpMalLIKIo, KOTOpas SBJISIETCS MPOTUBOPEUNBOI HITM MOXKET ObITh HETOCTOBEPHOM;

* HCTIOJIb30BATh NPHU BBHIMOJIHEHUH Y4YEOHBIX 3a/laHUil HAyYHO-TIOMYJSIPHYIO JHUTEPATypy
(bu3NYECKOro CcoAep:KaHMsI, CIPAaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHeT; BiageTh
npuéMaMHM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HWHGOpMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;



e CO3/1aBaTh COOCTBEHHBIC TMCHMEHHBIC M KpaTKUE YCTHBIE COOOIEeHHs, 00001mas
UH(POPMALIMIO U3 HECKOJIBKUX HCTOUYHUKOB (PU3UYECKOTO COACPIKAaHUsSA, B TOM YUCIE MyOIMYHO
IPE/ICTAaBIATh PE3yJbTAaThl TNPOSKTHOH WIIM HCCIENIOBATENBCKON JESTENbHOCTH; HpPU 3TOM
IPaMOTHO HCIOJb30BATh HM3YUYCHHBIN MOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAINECH;

e [IPY BBIIIOJHEHUU YYEOHBIX NPOCKTOB M HCCIEAOBAHUHM (PU3MUECKUX IPOILIECCOB
pacnpenenaTs 005S3aHHOCTH B IPYIIIE B COOTBETCTBHUHU C MOCTABJICHHBIMH 331a4aMU, CICIUTh 3a
BBINIOJIHEHUEM IUJIaHA JIEHCTBUHA W KOPPEKTHUPOBATH €ro0, aJCKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ B JICSATEIBHOCTh I'PYIIIBI; BBICTPAUBATh KOMMYHHKATHBHOE B3aHMMOJCHCTBUE, MPOSIBIL
TOTOBHOCTb pa3peratb KOH(PIUKTHI.

9 KJIACC

[TpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Yy
00y4aroIuXxcsl yMEHUM:

e UCIIOJb30BaTh IOHATHUS: CHCTEMa OTCYETa, MaTepuanbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'o JIBUXKEHHUs, nedopmanus (ynpyras, IUIacTHUECKas), TpEHHeE,
LEHTPOCTPEMUTEIILHOE YCKOPEHHUE, HEBECOMOCTb U IEPETPY3KH; LIEHTP TSKECTH; aOCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTU TBEPOTO Tejla, pABHOBECUE; MEXaHMUECKUE KOJICOAHUS U BOJIHBI,
3BYK, HH()Pa3BYK U YJIbTPA3BYK; JEKTPOMArHUTHBIC BOJIHBI, IIKAJIA 3JIEKTPOMATrHUTHBIX BOJIH,
CBET, OJU30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPbl MCITyCKaHWUs M MOIJIOIIEHUs; albda, Oera u
ramma-u3J1y4eHus, U30TOIIbl, A€pHAas YHEPreTHKA;

e pa3nMuaTh SBJIEHUSA (PaBHOMEPHOE M HEPABHOMEPHOE IMPSIMOJIMHEHHOE JIBHKEHHE,
PaBHOYCKOPEHHOE MTPSIMOJIMHENHOE IBUKEHHIE, CBOOOIHOE 1a/IEHNE TEJ, PABHOMEPHOE ABM)KEHUE
[0 OKPYXHOCTH, B3aUMOJIEHCTBHE TeJ, PEAKTHBHOE JBHKCHME, KoyieOaTeabHOE MIBHIKEHHE
(3aTyxaromiye 1 BbIHYKJCHHbIE KOJeOaHus1), pe30HAHC, BOJTHOBOE JBUYKEHUE, OTPAKEHUE 3BYKA,
IPSIMOJIMHEMHOE PAacIpOCTpaHEHHUE, OTPAKEHUE U IPEJIOMIICHUE CBETA, IOJIHOE BHYTPEHHEE
OTpa)K€HHE CBETA, PA3JIOKEHUE OEJIOro CBETa B CIEKTP U CIIOKEHUE CIEKTPAJIBHBIX I[BETOB,
JUCIIEpCUsl CBETA, €CTECTBEHHAs PaJUOAKTHMBHOCTb, BO3HMKHOBEHME JIMHEHUYATOrO CIEKTpa
U3ITyYEeHUs1) 110 ONUCAHUIO X XapaKTEPHBIX CBOICTB U HAa OCHOBE OINBITOB, JEMOHCTPUPYIOMINX
JaHHOE (prU3MUecKoe SIBJICHUE;

e PacIlO3HABaTh MPOSBIEHUE H3YyUYEHHBIX (M3MYECKUX SIBICHUN B OKpY’KarolleM Mupe (B
TOM 4Hciie (pU3HUECKUEe SIBICHUS B IPUPOAE: MPUIMBBI U OTJIMBBI, IBMKeHUE M1aHeT CoJIHeUHOM
CUCTEMBI, PEAKTHUBHOE JIBU)KEHUE >KHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKUE BOJIHBI, IlyHAMM, 3XO0, [IBETA TEJI, ONTUYECKHE SBJICHUS B IPUPOJIE,
Ouosjoruyeckoe JeMcTBHE BUAMMOIO, YJIbTPa(HUOIETOBOrO M PEHTIEHOBCKOIO H3IIy4YEHUM;
€CTECTBEHHbIN paInOaKTUBHBIN (POH, KOCMUYECKUE JIyUH, PaAMOAKTHBHOE N3TTy4YE€HUE IPUPOTHBIX
MHUHEpaJIOB; JIeHiCTBUE pAJMOAKTUBHBIX W3IYyYEeHUH Ha OpraHM3M YeJOBEKa), MpPH OSTOM
NEPEBOJUTH MPAKTHUECKYIO 3a7auy B Y4eOHYIO, BBIICNATh CYIIECTBEHHbIE CBOICTBA/IPU3HAKU
(bu3nUeCcKuX SIBICHUIA;

e ONUCHIBATh M3yUYEHHBIE CBOWCTBA Tell U (PU3UYECKHUE SBIICHUS, UCTOJIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHSISI U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JABH)KEHUH, YCKOPEHHUE,
nepeMenieHue, myTh, yIiioBas CKOpOCTh, CUjla TPEHUS, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TaJeHHsI, BEC Tejla, UMITYJIbC Tela, MMITYJIbC CHJIbI, MEXaHWdeckas paboTa u
MOIIIHOCTb, TOTEHI[HAJIbHAS SHEPT U TeJla, MOIHATOT0 HaJl OBEPXHOCTHIO 3€MJIU, TOTEHITNAIbHAS
DHEPIUs CHKATOM NMPY’KUHBI, KHHETUYECKAsl YHEPTHs, MOJIHAs MEXaHUYECKasl SHEPrus, NEPUOA U
4yacToTa KojaeOaHH, JUTMHA BOJIHBIL, TPOMKOCTb 3ByKa U BBICOTAa TOHA, CKOPOCTb CBETA, IIOKA3aTeNb
IPEIOMIICHUS CPeJibl); IPU OMMCAHUU PAaBUIBHO TPAKTOBATH (PU3HMUECKUI CMBICIT HCIIOIB3YEMBIX
BEJIMYMH, 0003HAUYEHUS U €AUHUIIBI GU3NYECKUX BEITUYHMH, HAXOIUTh (GOPMYJIbI, CBSI3bIBAIOIINE
JAHHYI0 (PU3MUYECKYI0 BEIWYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTh TpaduKH H3yUeHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH;



e XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBJICHHUS M MPOLECCHI, HUCIOJIb3Ys 3aKOH
COXpaHEHHUs SHEPIruM, 3aKOH BCEMHUPHOIO TSATOTEHUs, MPUHIUI CYHEPIO3UIMU CUJI, MPUHIHUIT
OoTHOCcUTeNbHOCTH ["anmuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKEHUS
U IPEJOMJICHUS CBETA, 3aKOHBI COXPAaHEHHUs 3apsSA0BOIO M MacCOBOTO YMCEN IPHU SAECPHBIX
peakuusix; MpU OSTOM JaBaTh CJIOBECHYIO (OpPMYIHMPOBKY 3aKOHa M 3alUChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

e 00BSACHATH GU3NYECKUE MPOIIECCH] U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYallHii
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00BSCHEHHE M3 2—3 JIOTMYECKHUX IIIaroB C OMOPOW Ha 2—3 WM3YUYEHHBIX CBOWCTBA (PU3MUECKHUX
SBIICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelaTh pacyETHHIE 3a7a4u (OMUpAIOLIUecs Ha CUCTEMY U3 2— 3 ypaBHEHHUI), UCTIOIb3Ys
3aKOHBI U (OPMYIIBI, CBSA3BIBAIOIINE (PU3NUECKUE BEIMUUHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4H
3aMUChIBaTh KPaTKOE YCJIOBUE, BBIABIATH HEIOCTAIOIINE WJIM M30BITOYHBIC NaHHBIC, BHIOMPATH
3aKOHBI W (OPMYJbI, HEOOXOAWMBIC JMJISi pEIICHUs, MPOBOAUTH pacuéThl M OICHHUBATh
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAYCHUS (PU3NYECKOM BETUUHHBI;

e pacIio3HaBaTh MNPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh IPU MOMOIIN (PU3NYECKUX METOJIOB;
UCIIONIB3YSl OMUCAHHE WCCIEAOBAHUS, BBIICISATH IPOBEPSIeMOE MPEANOI0KEHHE, OLIEHUBAThH
IPABWIBHOCTb IMOPSJIKA IPOBENCHUS MCCIENI0BaHUsSA, Ji€laTh BbBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OIBITOB;

e TIPOBOJIMTD OTIBITHI IO HAOTIOIEHUIO (PU3NUECKUX SIBICHUH MM (PU3HMUECKUX CBOMCTB Tell
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUs SHEPrUU; 3aBHUCHUMOCTh MEpHOAA
KOJICOAHUH MPYKHUHHOTO MAasiTHUKAa OT MacChl Tpy3a M JKECTKOCTH TPY>KWHBI M HE3aBUCHMOCTD
oT AMIUIUTYIbI MaJIbIX KoJie0aHui; PSIMOJIH-
HeltHoe pacnpocTpaHeHue CBeTa, paszioxxeHue oenoro cBeTa
B CIEKTpP; U3y4YCHHE CBOWCTB H300pakeHHsS B TUIOCKOM 3€pKajie U CBOMCTB M300paskeHUs
npeaMeTa B cCoOMparomiei JInH3e; HabIoAeHNE CIUIONIHBIX U IMHEHYAaThIX CIIEKTPOB M3ITyUeHHS):
CaMOCTOSITENILHO cOOUpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyAOBaHUS; OMMCHIBATH X0
OTbITa U €r0 Pe3yJIbTaThl, GOPMYJINPOBATH BHIBOJIBI;

e IIPOBOJUTh NPU HEOOXOJUMOCTH CEpUI0 NPSMBIX M3MEPEHMH, ONpenenss cpenHee
3HAYCHHUE M3MEPSIEMOM BeTUYNHBI ((POKYCHOE pacCTOSIHUE cOOMparolieil JIMH3bI); 000CHOBHIBATH
BBIOOp Cc110CO0a N3MEPEHU/U3MEPUTENIBHOTO TPUOOPa;

e IPOBO/IUTh HCCJENOBAaHUE 3aBUCUMOCTEH (DHU3MUECKUX BEJIUYUH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBHKEHHH Oe3
HAYaJbHOM CKOpPOCTH; TMepuojia KoJeOaHWH MaTeMaTH4eCKOro MasTHHKA OT JJIUHbBl HUTH;
3aBUCHUMOCTH YTJIa OTPa)KEHHUs CBETa OT yrja MaJeHusl U yria MpeloMICHUs OT yria MaJeHUs):
IUTAHUPOBATh MCCIIE0BAaHNE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCHpPOBATh PE3yJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJTMYMH B BUJE TaOIUIl U TPadUKOB, JIeTaTh BHIBOIBI 110
pe3ynibTaTtaM UCCIIEJOBaHMUS;

e TIPOBO/IUTH KOCBEHHBIE U3MEPEHHUS (PU3MUECKUX BETHUUH (CPEIHSASL CKOPOCTh  YCKOPEHHE
Teja MpU paBHOYCKOPEHHOM JBUKEHHUH, YCKOPEHHE CBOOOHOTO MaeHUs, )KECTKOCTD MPYKUHBI,
KOX(P(UIIMEHT TPEHHUS CKOJBXKEHHS, MEXaHHW4YecKas pabdoTa U MOIIHOCTh, YaCTOTA U MEPUOT
Kosie0aHu MaTeMaTHYeCKOro U IPY>KMHHOT'O MasgsTHUKOB, ONTHYECKAsl CHJIa COOMPAIOLIEH JTHH3BI,
paZMoOaKTUBHEIN (OH): TIIAHUPOBATH U3MEPEHUS; COOMPATh IKCIIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBITIOJTHSITH U3MEPEHUSI, CIICTys TIPEAJIOKEHHON WHCTPYKITUHU; BBIYUCIISITH 3HAUCHUE BETMYUHBI U
aHAJIM3UPOBATH MOIYYEHHBIE PE3YIbTAThI C YUETOM 33/IaHHOM MOTPEUTHOCTH U3MEPEHUM;

e cOONMIONATh TpaBHUia TEXHUKM 0O€30MacHOCTH npu pabore ¢ J1a0OPaTOPHBIM
00opyaOBaHUEM;

e pa3IMyaTh OCHOBHBIEC IPU3HAKU U3YyUEHHBIX (PU3MUECKUX MOJeNIel: MaTepuaabHas TOUKa,
a0COIOTHO TBEPAOE TEJIO, TOYSUHBIH HCTOYHUK CBETA, Ty4, TOHKAs JIMH34, IIJIaHeTapHas MOJIENb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO Spa;

e XapaKTepH30BaTh MPUHIUIIBI IEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOCTB
C Omopoil Ha MX omucaHus (B TOM YHUCIE: COUAOMETp, JAaTUUKHU TOJOXKEHHS, PACCTOSIHUS U



YCKOPEHHs, pAaKeTa, 3XO0JOT, OYKH, Iepuckorn, ¢oroamnmnapar, ONTUYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, KaMmepa BuiibcoHa), MCIONB3Yys 3HAHUS O CBOWCTBAX (PU3MUECKUX
SBJICHUH U HEOOXOAUMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

* UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKU M3YUEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX TPHOOPOB U TEXHOJIOTMYECKHUX MPOLIECCOB MPU PEIIEHUH yU4eOHO-PAKTHUECKUX
3a[a4; OMTUYECKHE CXEMBI JUIS MMOCTPOCHUS M300paXeHUH B TUIOCKOM 3epKaje U coOMparomeit
JIMH3E;

e IPUBOJIUTH  NPUMEPBI/HAXOAUTh  HMHPOPMALMIO O  IPUMEpPax  MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW JKU3HM AJs o0ecreyeHus 0e30MacHOCTH
npu oOpamieHuu C NpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3I0pOBBS H
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI'0 TIOBEICHUS B OKPYIKaloLIel cpese;

e OCYWIECTBIIATh TMOUCK HHPOpManuu (U3NIECKOTO CoAepKaHUus B ceTu HHTepHeT,
CaMOCTOSTENbHO (OPMYJIIMPYsI HOUCKOBBIN 3aIPOC, HAXOAUTH IIyTH ONPEAETICHUS T0CTOBEPHOCTH
MOJIYYeHHOM nH(pOpMAIMK Ha OCHOBE MMEIOIIMXCS 3HAHUN U JOTIOJIHUTEIbHBIX HCTOYHHUKOB;

e IICTIOJIB30BaTh IPU BBINOJHEHUH YYEOHBIX 3a/laHUil Hay4YHO-TIONMYJISIPHYIO JIUTEPATypy
(Gu3MYECKOr0o COAEpKAHMSI, CIPAaBOYHbIE MaTepHalibl, pecypcbl cetu HTepHeT; BianeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMALMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE M YCTHBIE COOOIEHHSI HA OCHOBE MH(OPMAIK U3
HECKOJIbKUX HCTOYHHKOB (DU3MUYECKOTO CONepKaHHs, MyOIMYHO MPEACTABIATh PE3yJIbTaThl
IIPOEKTHOM WJIN HCCIIENOBATEIbCKON JACSITEIBHOCTH; IPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBIN MOHATUMHBIN annapar u3y4yaeMoro paszena (pU3uKyu U CONPOBOXKAATh BHICTYIUIEHUE
npe3eHTaluen ¢ yuéToM 0cOOEHHOCTEH ay TMTOPUU CBEPCTHUKOB.

TEMATUYEKOE INTAHMPOBAHUE

7 Kimacc
OCHOBHBIE BUJIBI
Temaruueckuit OcHOBHOE coJiepKaHne JeSITeTPHOCTH yUYaIuXcs 30P
010K, TeMa (Ha ypoBHE y4eOHBIX

JeicTBHI)

Paznen 1. dusuka u ee posb B U3yUYEHUH OKpYsKaromiero mupa (6 1)
O®usuka — Hayka 0 | dusuka — HayKa o npupoje. | BerABienue paznnuuit

npupoze (2 9) SBnenus npupoasl. MeXy PU3NYECKUMU U

Du3nYeCcKue SIBICHUS: XUMHYECKUMH

MEXaHUYECKHE, TETIOBBIE, npespamenusimu (MC —

JIEKTPUUECKUE, MATHUTHBIE, | XMUMHSA).

CBETOBBIE, 3BYKOBBIE Pacnio3snaBanue u
KIacCUpUKaLUS
(bu3NYECKUX SIBICHUM:
MEXAHUYECKUX,
TEIIOBBIX,
AIIEKTPUYECKUX,

MarHUTHBIX U CBETOBBIX.
Habmoienue u onucanue
(bU3UYECKUX SIBJICHUHN

dusnyeckue DU3NYECKUE BEINYNHBI. Omnpenenenne 1eHb

BEJIMYUHBI (2 1) W3mepenne Gpuandeckux JIETICHUS 1IKAaJIbI
BeIUYMH. PU3ndecKue MU3MEPUTEIIBHOTO
npubopsl. [lorpeniHocTs npubopa. 3mepenue

JIMHEMHBIX PasMEPOB TECJI




n3MepeHuil. MexyHapoaHas
CUCTEMA EVHMII

U TIPOMEXXYTKOB BPEMEHHU
C Y4ETOM MOTPELIHOCTEM.
N3mepenune o6bEéMa
KHUJIKOCTHU U TBEPIOTO
Tena.

W3mepenue temieparypsl
IIPU TIOMOIIU
KHUJIKOCTHOTO
TEPMOMETpA U JIaTYUKA
TEMIIEPATypBI.
Brinonnenue TBOpUECKUX
3aJlaHuM MO MOUCKY
CHocO0O0B U3MEPEHHUS
HEKOTOPBIX (PUBUYECKUX
XapaKTePUCTHUK,
HaIpUMep pa3MepoB
MaJbix 00bEKTOB (BOJIOC,
IIPOBOJIOKA), YAJIEHHBIX
00BEKTOB, OOJIBIINX
pacCTOAHUM, MAJIBIX
MIPOMEKYTKOB BPEMEHH.
OO6cyxeHue
mpeiaraéMbIxX CrocoboB

EcrectBenHo-
Hay4HBIA METO
mo3HaHus (2 9)

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKH U3Y4aloT
MIPUPOLY.
EcrecTBeHHOHAay4HBIH METOA
IMO3HAHUS: HAOJIIOICHHE,
MMOCTaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE
TUTIOTE3, IKCIIEPUMEHT IO
MIPOBEPKE TUIOTE3,
00bsACHEHHE HAOJII0JaeMOTO
siBiieHus. OnucaHne
(bu3MYECKUX SIBICHUN C
IIOMOIIBIO MOJIETIEN

BoiaBmkeHHE THIIOTES,
OOBSACHSIOLIUX ITPOCTHIE
SBIICHUS, HATIPUMED:
[I0YEMY OCTAHABIIMBAETCS
JBUXKYIIEECS 110
TOPU30HTAIILHOU
MMOBEPXHOCTHU TEJIO;
MOYEMY B JKAPKYIO MOTOTY
B CBETIION OJIEKIE
MPOXJIAJIHEH, UEM B
TEMHOM.

[Tpennosxenue cnocodoB
MIPOBEPKH THIOTE3.
IIpoBencHue

M CCIJIEIOBAHMSI 110
MPOBEpKEe KaKou-1100
TUTIOTE3bI, HAIIPUMED:
JAIBHOCTH TMONETA
[IapuKa, MyIeHHOTO
TOPU30HTAIBHO, TEM
0ombIIe, YeM OONbIIE
BBICOTA ITyCKa.
[TocTpoenne npocrenmmx
Mojienelt pu3ndecKkux
SIBJICHUH (B BUIE
PUCYHKOB UJIH CXEM),
HarpuMep najcHue
peIMeTa;




IIPSAMOJIMHENHOE
pacnpoCTpaHEHUE CBETA

Paznen 2. [lepBoHauanbHble CBEICHUSI O CTPOSHHUH BelecTBa (5 1)

Crpoenue
BemectBa (1 1)

ATOMBI ¥ MOJIEKYJIBI, X
pa3mepbl. OnbITHL,
JOKa3bIBaIOIINE JUCKPETHOE
CTpOCHHE BelleCTBa

Habmronenue u
WHTEPIPETALNS OIBITOB,
CBUJIETEIBCTBYIOMIUX 00
aTOMHO-MOJICKYJISIPHOM
CTPOCHHUU BEILECTBA:
OTIBITHI C PACTBOPCHHUEM
Pa3INYHBIX BEIIECTB B
BOJIC.

Onenka pa3mMepoB aTOMOB
"

MOJIEKYJI C
UCTIOJIb30BaHUEM
¢dotorpaduii,
MOJTYYCHHBIX Ha aTOMHOM
CHJIOBOM MHKPOCKOTIE
(ACM). Ompenenenue
pa3MepoB MaJIbIX Tell

JIBH>KEHHE
Y B3aUMOJICUCTBUE
YaCTHUIL BELLIECTBA

(29)

JIBM>KeHME YacTHUIl BEIIeCTBA.
CBsi3b CKOPOCTH JABUKCHUS
YacTHUIl C TEMIIEPaTyPOH.
BbpoyHOBCKOE IBUXKEHUE.
Huddysus. Bzaumopeiicteue
YaCTHI] BELIECTBA:
MPUTSKEHUE U OTTAIIKMBaHHE

Habnronenune u
00BsICHECHHE
OpOYHOBCKOTO JIBHKEHUS
u siBiieHus U y3un.
[IpoBenenue u
00BICHECHHE OITBITOB 110
HAOJIIOIEHUIO TEIIOBOIO
pacIIMpeHwsl Ta30B.
IIpoBenenue u
00BICHEHHE OIBITOB 110
0OHapyKEHHUIO CHII

MOJIEKYJISIPHOTO

IPUTSKEHUS U

OTTAJIKUBAHHUS
ArperarHble ArperaTHble COCTOSHHUS Omnucanmue (c
COCTOSIHUS BEIIECTBA: CTPOEHHE I'a30B, UCIIOJIb30BaHUEM

BemiecTna (2 4)

KUJIKOCTEN U TBEPIBIX
KPUCTAJUTMYECKHUX

Tell. B3aumocsA3p Mexy
CBOMCTBAaMHM BEINIECTB B
Pa3HbBIX arperaTHbIxX
COCTOSTHUSX M UX aTOMHO-
MOJIEKYJIAPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUM BOJIBI

IPOCTHIX MoJeNeil)
OCHOBHBIX Pa3In4uil B
CTPOEHUH Ta30B,
KHUJIKOCTEN U TBEPJIBIX
Tel.

OO0bscHeHne Manoi
CKMMAaEMOCTH JKUJKOCTEN
U TBEPJBIX Tell, 00IbIION
CKMMAaEeMOCTH Ta30B.
OObscHEHnE COXpaHEHUs
bopmbl

TBEPABIX TEJN U TEKY4ECTH
KUAKOCTH.

[IpoBenenune onpITOB,
JIOKa3bIBAIOLINX, YTO B
TBEPJIOM COCTOSIHUU BO/JIbI




YaCTHUIIBI HAXOJIATCS B
CpeIHeM Jajbllie APYT OT
Japyra (IUI0THOCTh
MEHBIIIE), YEM B HKHUIKOM.
VYcraHoBieHue
B3aMMOCBS3H MEXKIY
0COOEHHOCTSIMH
arperaTHbIX COCTOSIHHIMA
BOJIbI M CYIIECTBOBAaHUEM
BOJHBIX oprann3moB (MC
— Ouonorus, reorpadus)

Paznen 3. JIBmwkenue u B3aumoeicTaue e (21 1)

Mexanuueckoe
nBkenue (3 1)

MexaHn4ecKoe JBUKCHHUE.
PaBHOMEpHOE 1
HEPABHOMEPHOE JBH)KECHHUE.
CxopocCThb.

CpenHsist CKOpOCTb ITpH
HEPAaBHOMEPHOM JIBU)KCHUH.
Pacuér mytu u BpemMeHu
JBUKECHUSI

Uccnenosanue
PAaBHOMEPHOTO JIBUKCHUS
U OTIpeJICTICHUE €T0
MIPU3HAKOB.

HaOmronenue
HEPaBHOMEPHOTO
JIBIDKCHHSI M OTIPEICIICHUC
ero OTINYHH OT
PaBHOMEPHOTO JIBUKCHUS.
Pemenune 3aga4d Ha
ompezeNeHue myTu,
CKOPOCTH M BPEMEHH
PAaBHOMEPHOTO JIBUKCHUS.
Amnanu3 rpadukoB
3aBUCHUMOCTH IYTH U
CKOPOCTH OT BpEMEHU

WNuepuus, macca,
IJIOTHOCTH (4 )

SIBneHue nHepuuu. 3aKoH
nHepuuu. Bzaumoneiicreue
TeJ KaK NIpUYMHA U3MEHEHUS
CKOPOCTHU JIBUXKEHUS TETI.
Macca kak Mepa HHEPTHOCTHU
Tena. IImoTHOCTh BelecTRa.
CBs3b IIJIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B
eauHUIe 00BEMa BeleCcTBa

OObscHEHUE U
MIPOTHO3UPOBAHHUE
SIBIIEHUH, 00YCIOBIEHHBIX
WHEpLHEN, HAIPUMEP: YTO
MPOUCXOIUT MPHU
TOPMOKEHUU UITU PE3KOM
MaHEBpE aBTOMOOWIIS,
MOYEeMY HEBO3MOKHO
MT'HOBEHHO MPEKPATUTh
JIBIDKEHUE Ha BEJIOCHIIC]IE
WJIA CAMOKaTe U T. 1.
[IpoBenenue u anans
OIIBITOB,
JIEMOHCTPHUPYIOITUX
MU3MEHEHUE CKOPOCTHU
JIBHOKEHUS TeNla B
pe3ynbTare AeWCTBUS Ha
HETO JIPYTUX Tell.
Pemenue 3amau Ha
OTpeieTIEHNEe MACChI Tela,
ero 00bEMa M IIOTHOCTH.
[IpoBenenue u ananus
OIIBITOB,
JIEMOHCTPHUPYIONTUX




3aBUCUMOCTDb U3MCHCHHUA
CKOPOCTH T€Jla OT €T0
Macchl IIpH
B3aMMOJCICTBUH TEIl.
N3mepenue maccel Tena
PasIMYHBIMU CIIOCOOaMHU.

Cuia. Bunsr cun
(14 )

Cuna xak xapakTepuCTHKa
B3auMoercTeua tea. Cuia
YIPYrOCTH U 3aKOH I'yka.
W3mepeHune cuibl ¢ MOMOIIBIO
JMHAMoOMeETpa. SBieHue
TATOTEHMS U CHUJIA TAKECTH.
Cuna TsKecTH Ha Jpyrux
iaHeTax. Bec Tena.
Hesecomocts. CiioKeHHe CHIl,
HaMpaBJIEHHBIX 110 OJAHOM
npsMoM. PaBHOEHCTBYIOIIAS
cuit. Cuna tpenus. Tpenue
CKOJIb)KEHUS U TPEHUE MOKOSI.
Tpenue B npupoze U TEXHUKE

N3yuenne
B3aMMO/ICICTBUS KaK
MPUYHHBI U3MEHEHUS
CKOPOCTH TeJla HJIU €ro
nedopMaruu.

Onucanue peabHbIX
CUTyauuin
B3aMMOJICHCTBUS TETI C
IIOMOIIBIO MOJICJICH, B
KOTOPBIX BBOJUTCSA
MIOHSTHE U U300paKEHHE
cuibl. M3yueHue cuisl
YIPYTOCTH.
Hccnenosanne
3aBUCUMOCTH CHUJIBI
YOPYTOCTH OT YJUTMHEHUS
PE3MHOBOTO MIHYPa WX
PYKUHBI

(c mocTpoeHnem
rpaduka).

AHann3 NpakTHYECKUX
CUTyaIui, B KOTOPBIX
MPOSIBIISIETCS IEWCTBUE
CHUJIBl YIIPYTOCTH
(ympyrocts Msa,
KpPOCCOBOK, BETOK JIepeBa
u ap.).

AHanu3 cuTyaumi,
CBSI3aHHBIX C SIBIICHUEM
taroteHusi. OObsiICHEHUE
OpOUTAILHOTO IBUYKEHUS
TIJIAHET C
HCIIOJIb30BAHUEM SIBIICHUS
TATOTEHUS U 3aKOHA
unepuuu (MC —
actpoHoMmusi). smepenue
BEca TeJa C MOMOIIbIO
JTMHAMOMETpa.
O6ocHOBaHME ITOTO
crocoba U3MepeHusl.
AHanus u
MOJICIIUPOBAHUE SIBJICHUS
HEBECOMOCTH.
OKCepuMEHTaIbHOE
MOJIyYeHUE paBuia
CJIO’KEHUSI CHJI,




HaIlpaBJIEHHBIX BJIOJIb
OJHOM IPSIMOM.
Ornpenenenre BETUYUHBI
PaBHOJICHCTBYIONIECH CHUJI.
N3yuenue cuisl TpeHUS
CKOJIBYKEHUS U CUJIBI
TPEHUS MTOKOSI.
Uccnenosanue
3aBHCHUMOCTH CHJIBI
TpPEHUs OT Beca Tella U
CBOMCTB TPYILHXCS
MOBEPXHOCTEH.

AHanu3 NpakTUYECKUX
CUTyalui, B KOTOPbIX
IIPOSIBIISIETCS JEUCTBUE
CUJIbI TPEHUS,
UCTIOJB3YIOTCS CIIOCOOBI
€€ YMEHBIICHUS WUIN
yBelnuueHus (KaTaHue Ha
JBDKAX, KOHbKAX,
TOPMOKEHHUE
ABTOMOOMJISA,
HCII0JIb30BaHUE
MOAIIUITHUKOB, TUTABAaHUE
BOJIHBIX )KUBOTHBIX U JP.)
(MC — Ouounorus).
Pemenne 3agau c
WCIIOJIB30BaHUEM (POPMYIT
JUISL pacuéTa CUIIb
TSDKECTHU, CUITBI
YIPYTOCTH, CHJIbI TPEHUS
HccnenoBanue
3aBUCUMOCTH CHUJIBI
TpPEeHUsI OT Beca Teja U
CBOMCTB TPYIIUXCS
ITOBEPXHOCTEN.

AHanu3 NpaKTUYECKUX
CUTyalui, B KOTOPBIX
IIPOSIBIIIETCS IEUCTBHE
CHUJIBI TPEHUS,
UCTOJIB3YIOTCS CIIOCOOBI
€€ YMEHBIICHUS WUJIN
yBenuueHus (KaTaHue Ha
JBDKAX, KOHbKAX,
TOPMO>KEHHE
aBTOMOOWJISA,
UCII0JIb30BaHUE
MOAIIUITHUKOB, TUTABAaHUE
BOJIHBIX KUBOTHBIX U Ap.)
(MC — Ouomnorus).
Pemenue 3amau ¢
WCIIOJIh30BaHUEM (popmyt




JUISL pacy€Ta CUJIbl
TSKECTH, CHITBI
YIPYTOCTH, CUJIbl TPEHHUSI

Paznen 4. JlaBiieHue TBEPABIX TEJI, )KUJIKOCTEH

u ra3oB (21 4)

JlaBiaeHnne
[Tepenaua
JTaBJICHUS
TBEPIBIMU TEJIAMH,
KUJIKOCTSIMH U
razamu (3 4)

JaBnenne. CriocoObl
YMEHBUICHUS U YBEITUYCHUS
naBiieHus. JlaBiaeHue rasa.
3aBUCHMOCTE JaBJICHHUS ra3a
0T 00bEMa TeMIepaTyphl.
[Tepenaua naBieHus
TBEPIBIMU TEIIAMH,
JKHIKOCTSIMHM U Ta3aMHU.
3akoH Ilackais.
IIneBMaTHYeCKUEC MAITMHBI

Ananns 1 00bICHEHHE
OTIBITOB M MPAKTUYECKHUX
CUTyaIuH, B KOTOPBIX
MIPOSIBIISICTCS CHJIA
JIaBJICHUSA.

O6ocHoBaHKE CIIOCOOOB
YMEHBIIICHUS U
YBEJIMUCHUS TaBIICHUSI.
N3yuenune 3aBUCUMOCTH
JIaBJICHMS ra3a oT 00bEMa
U TeMIIepaTyphl.
Nzydenne ocodeHHOCTEN
nepeaadn JaBacHuUs
TBEPIABIMH TEJAMH,
JKMIKOCTSIMH U Fa3aMH.
O6ocHoBaHHE
PE3yJIbTaTOB OIBITOB
OCOOEHHOCTSIMU CTPOECHMSI
BEILIECTBA B TBEPIOM,
JKHJIKOM

1 Tra3000pa3HOM
COCTOSIHUSIX.
DKCIEePUMEHTAIBHOE
JI0KAa3aTeJIbCTBO 3aKOHA
ITackang. Pemenne 3amau
Ha pacy€T JaBICHUS
TBEPIOTO TEJIA

JlaBieHnue
KUAKOCTH (5 )

3aBUCHUMOCTD JaBJICHUS
KHUJIKOCTH OT TITyOMHBI
MOTPYKEHUSI.
I'mapocraTuyeckuii nmapaaokc.
Coobmmarommuecst Cocy/abl.
I'mppaBnuueckrne MEXaHU3MBI

HccnegoBanme
3aBUCHUMOCTH HaBJICHUS
KHUIKOCTH OT TITyOUHBI
MOTPY>KEHUS U TUIOTHOCTH
JKUIKOCTH.

Habnronenue u
00BsICHEHHE
TUAPOCTATHYECKOTO
napajiokca Ha OCHOBE
3akona ITackans.
N3yuenne
COOOIIAOIIUXCS COCY/IOB.
Pemenue 3amad Ha pacuér
JTaBJIEHUS JKUJIKOCTH.
OObscHeHre TpUHILIKIIA
JeHCTBUS
TUPABIMYECKOTO Mpecca.
Ananus 1 00bICHEHHE
MPaKTUYECKUX CUTYaIUH,
JIEMOHCTPUPYIOIIUX
MIPOSIBJICHUE JTABJICHHUS




JKUJIKOCTH U 3aKOHA
[Tackans, Hanpumep

ATtmocdepHoe
nasieHue (6 4)

AtMocdepa 3emiu 1
aTMoc(epHOe TaBIeHHUE.
[IpuumnHsI cyriecTBOBaHUS
BO3JIYIITHOW 000JIOUKH 3eMIIH.
OmnsiT Toppuuenu.
N3mepenune armocdepHOro
JIaBJICHHSL.

3aBUCHMOCTH aTMOC(HEPHOTO
JIaBJICHHS OT BBICOTHI HaJ
ypoBHeM Mopst. [Ipubopsr mst
WU3MEPECHUS

aTMOC(EpHOTO TaBJICHHS

OKCHepUMEHTaIbHOE
oOHapyXeHue
aTMOoCc(hepHOro JaBICHHUS.
AHanu3 u 00bsSICHEHHE
OTIBITOB M MPAKTHYECKUX
CHUTYallUi, CBSI3aHHBIX C
JeiCcTBHEM aTMOC(HEPHOTO
JIaBJICHUSI.

OOmbsicHeHne
CYIIECTBOBAHHS
arMocdepsl Ha 3emiie 1
HEKOTOPBIX IIaHEeTaX WIIH
€€ OTCYTCTBHUS Ha APYTUX
wianerax u Jlyne (MC —
reorpagus, aCTpOHOMHUS).
OObsicHEeHHE U3MEHEHUS
TUIOTHOCTH aTMOC(EPHI C
BBICOTOW M 3aBUCIMOCTH
aTMoc(hepHOTro JaBICHHUS
OT BBICOTHI.

Pemenne 3amay Ha pacuér
aTMOC(EepHOTO JIaBICHHUS.
N3yuenne yctpoiicTa
OapomeTpa-aHeponIa

[elictBue
KHUJIKOCTH U rasa
Ha IIOTpYyKEHHOE B
Hux Teno (7 9)

JlelicTBue ®UJIKOCTH U ra3a HA
MOrPY>KEHHOE B HUX TEJNO.
BrirankuBaromas
(apxumenoBa) cuma. 3aKoH
Apxumena. [InaBanue tei.
Bo3znyxomiaBanue

OKCHepUMEHTaIbHOE
oOHapyXeHHUe TeHCTBUS
KUKOCTHU U Ta3a Ha
MOTpy>KEHHOE B HUX TEJIO.
Omnpenenenue
BBITAJIKMBAIOIIEH CHIIBI,
JICUCTBYIOILIEH HA TEJNO,
MOTpy>KEHHOE B
KUTKOCTb.

IIpoBenenue u
00CyXIEHUE OTBITOB,
JIEMOHCTPHUPYIOIINUX
3aBUCUMOCTH
BBITAJIKUBAIOIIECH CHIIBI,
JICWCTBYIOIIIEH Ha TEJIO B
KUAKOCTH, OT 00BEMA
MOTPY>KEHHOM B
JKUJKOCTh YacTH Tella U
OT TUIOTHOCTH JKUJKOCTH.
Uccnenosanue
3aBUCUMOCTH Beca TeJia B
BOJI€ OT 00bEMa
MOTPY>KEHHOM B
JKUJIKOCTh YacTH Tela.
Pemrenue 3agad Ha
MIPUMEHEHHE




KoHncTtpyupoBanue
apeoMeTpa WiH
KOHCTPYMPOBAHHUE JIOKH
U OTIpEJIEIIECHHE €€
Ipy30I0ABbEMHOCTH

Pa3nen 5. Pabota

Y MOITHOCTh. DHeprus (12 u

)

Pabora n
MOIIHOCTSH (3 1)

Mexanuueckas padora.
MountHocTh

OKCHepUMEHTAJIbHOE
oInpezeiieHue
MEXaHHUYECKOU pabOThI
CHUJIBI TSDKECTH TIPU
[IaJICHUU TEJA U CUJIBI
TPEHMsI IPU PABHOMEPHOM
IIEPEMELICHUH TeJIa 110
FOPU3OHTAIIBHOM
ITIOBEPXHOCTHU.

Pacuért MomHoCTH,
pa3BUBaEeMOM IIpU
MOABEME I10 JIECTHULIE.
Pemenne 3amay Ha pacuér
MEXaHU4eCKOH paboThl U
MOIIIHOCTH

IIpocTeie
MEeXaHU3MBbI (5 1)

HpOCTHe MCXAaHU3MBI: pbIyar,
6JIOK, HaKJIOHHAas IJIOCKOCTh.

[IpaBuiio paBHOBecus pbryara.

[IpumeHeHune npasuia
paBHOBecCHs pblyara K OJIOKY.
«30J10TOE TIPABHUIION
Mexanuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTsie
MEXaHU3MBI B ObITY U
TexHuKe. Priuaru B Teine
4eJI0BEKa

OnpeneneHue BeIMIPHIIA
B CHJIE TIPOCTBIX
MEXaHU3MOB Ha IpuMepe
pblYara, moJBUKHOTO H
HEMOABHKHOTO OJIOKOB,
HAaKJIOHHOM IIOCKOCTH.
HccnenoBanue yciaoBus
paBHOBECHSI pbIyara.
OObHapy>xeHue CBOWCTB
MIPOCTHIX MEXaHU3MOB B
Pa3INYHbIX
MHCTPYMEHTAX |
HPUCTIOCOOIICHHUSX,
UCIOJIb3YEMBIX B OBITY

U TEXHHKE, a TAKXKE B
KUBBIX oprannzmax (MC
— Ouonorus).
DKCIIEpUMEHTAIBHOE
JI0Ka3aTeIbCTBO
paBeHCTBa paboT NpH
MPUMEHEHUH TPOCThIX
MEXaHU3MOB.
Omnpenenenune KITJI
HAaKJIOHHOM IIOCKOCTH.
Pemenue 3anau Ha
pUMEHEHHE TIPaBuIIa
paBHOBECHs pplyara 1 Ha
pacuér KIT/{




Mexannueckas
sHeprus (4 9)

Kunernueckas u
MMOTEHIMAIbHAsl SHEPTUS.
[IpeBpaiienue ogHOTO BUAA
MEXaHUYECKON YHEPTUU B
Ipyrou

3aKOH COXpaHEHUs U
W3MEHEHUS SHEPTUHU B
MEXaHUKe

OKCEpUMEHTAJILHOE
onpeaeeHue U3MEHEHUS
KHMHETHYECKON B
MOTEHIMAIBHON YHEPTUHU
TeJa MPU €ro0 CKaThIBAaHUU
10 HAKJIOHHOH
IUIOCKOCTH.
dopmysIMpoBaHUE HA
OCHOBE HCCJICAOBAHUS
3aKOHA COXPaHEHUs
MEXaHUYECKON SHEPTUU.
OO0cykaeHne TpaHull
MIPUMEHHUMOCTH 3aKOHA
COXpAaHEHUS SHEPTUH.
Pemenune 3agad ¢
KCITOJIb30BaHNEM 3aKOHA
COXpaHEHHUs SHEPTUHU

PesepBHoe Bpems (3 )

& KJjacc

Temarnueckuit
070K, TEMa

OcHoBHOE coJiepKaHue

OcHOBHbIE BU/IBI
JeSITETTHHOCTH YUaIIUXCS
(Ha ypoBHE Y4eOHBIX
JIeiCcTBHI)

S0P

Paznen 6. TeroBeble siByieHus (28 )

Crpoenue
U CBOMCTBA
Bemiecta (7 )

OcHOBHBIE TIOJIOKEHUS
MonekyIapHO-KUHETUYECKOU
TEOPHUH CTPOEHUS BEIIECTBA.
Macca u pazMepsl aTOMOB U
MOJIeKyJI. OTBITHI,
MOATBEPKIAIOIINE OCHOBHBIE
TTOJIOKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEeOpHUHu.
Moaenu TBEpIOTO, )KUAKOTO U
ra3o00pa3HOro COCTOSTHUM
BemiecTBa. Kpucramimueckue
1 amopdHbIe TBEPABIE TENA.
OOBscHEHNE CBOMCTB ra3oB,
JKUAJIKOCTEN U TBEPJBIX TEII HA
OCHOBE IMOJIOKEHUI
MOJIEKYJISIPHO-KUHETUUECKOU
Teopun. CMauyuBaHUE U
KanWJUIPHBIE SIBICHMUS.
TennoBoe pacmmpenne n
coKaTue

Hab6nronenue u
WHTEPIIPETALNS OIBITOB,
CBUJICTEILCTBYIOIIIX

00 aToMHO-
MOJICKYJISIPHOM CTPOCHUH
BEIIIECTBA: OMBITHI C
pacTBOpeHUEM
pa3IMYHBIX BEUIECTB B
BOJIC.

Pemenue 3amad no
OIICHHBAHHIO KOJUYECTBA
aTOMOB WJIA MOJIEKYT

B €IMHUIIE 00bEMaA
BEIIIECTBA.

AHann3 TeKcTa APEBHUX
aTOMUCTOB (HaImpuMep,
¢dbparmenTa

no3Mmel Jlykperust «O
MIPUPOJIE BEUIei») C
U3TI0)KEHUEM
000CHOBaHUI aTOMHOM
THIOTE3HI (CMBICTIOBOE
ytenue). Ornenka
yOeTUTENBHOCTH 3TUX
000CHOBaHU.




OObscHEHUE
OpOYHOBCKOTO JBHKEHUS,
sABIeHUS TUPPy3un

U Pa3JIMuMi MEXTy HUMU
Ha OCHOBE MOJI0XKCHUM
MOJIEKYJIAPHO-
KMHETUYECKOU TEOpUHU
CTpPOEHUSI BEIIECTBA.
OObBsCHEHHE OCHOBHBIX
pas3IM4uil B CTPOEHUH
ra3oB, JKUJIKOCTEH U
TBEPJIBIX TET C
HCIOJIb30BaHUEM
IMOJIOKEHUH
MOJIEKYJISIPHO-
KMHETUYECKON TeOpUH
CTPOCHHUSI BEIIECTBA.
IIpoBeneHue ONBITOB 1O
BbIpAIIMBAHUIO
KPUCTAJUIOB IOBAPEHHOU
COJIM WJIM caxapa.
[IpoBenenue u
00BACHEHHE OIIBITOB,
JIEMOHCTPHUPYIOIIHUX
KanuJUISpHBIC SIBJICHUS U
SIBJICHUC CMAylBaHMUS.
OObsacHeHue poiu
KaMWUISPHBIX SBJICHUN
JUIS1 IOCTYIIJIEHUS BOJBI B
opranusM pactenuii (MC
— Ouonorus).
HaGmronenue,
MPOBEACHUE U
00BICHEHHE OITBITOB 110
HaOJII0ICHUIO TEIJIOBOTO
pacIIMpEHHS Ta30B,
JKUJIKOCTEN U TBEPIBIX
Tel.

OOBbscHEHNE COXpaHEHUs
00BbEMa TBEPIBIX Tell,
TEKYy4eCTH KHUAKOCTH (B
TOM YHCJIe, Pa3HUIIBI B
TEKYUYEeCTH ISl pa3HbIX
KUIKOCTEN), TaBICHUS
rasa.

[IpoBenenune onpITOB,
JIEMOHCTPHUPYIOIIUX
3aBUCHMOCTD JTaBJICHHS

TemnoBbie
npoueccsl (21 4)

Temnepatypa. CBs3b
TeMIIepaTypbl CO CKOPOCTBIO
TEIIOBOTO ABM)KEHHUS YaCTHULL.

O6ocHOBaHME PABUIT
U3MEPECHHUS TEMIICPATyPHI.
CpaBHEeHHE pa3IMYHBIX
croco00B U3MepeHus U




BnyTtpeHHss dHeprus.
CnocoObl U3MEHEHHS
BHYTPEHHEH DHEPIUHU:
Terionepeiadya U COBEPIICHUE
paboTel. Buisl
TEIIoNepelayun:
TEIJIONPOBOAHOCTb,
KOHBEKIIUSA, U3TyUYCHHE.
KonudecTBo TEIIOTHI.
VnenpHas TenI0EMKOCTD
BellecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIOBOTO
OajaHca.

[InaBnenue u oTBepIEeBaHUE
KPUCTAJUTMYECKUX BEIIECTB.
VaenpHas TEII0Ta IJIaBICHUS
[TapoobpazoBanue u
KoHAeHcauus. Mcnapenue.
Kunenue. Y aenpHas Temiora
mapooOpa3oBaHus.
3aBUCUMOCTh TEMIIEPATYPhI
KHIIEHUS OT aTMOC(epHOro
nIaBiieHUs. BiaxxHOCTH
BO3/1yXa. DHEPrus TOIUIUBA.
VY nenbHast TENI0Ta CrOPAHUS.
ITpuHIMTIBL

pabOTHI TETUIOBBIX
asurareneii. KI1/ TemmoBoro
JIBUTATEIIS.

TemnoBsle ABUTATEIN U
3alIUTa OKPYKAIOIIECH CPEIbl.
3aKOH COXpaHEeHUs U
MIpEBpAIICHUS YHEPTUHU B
MEXaHUYECKUX U TEILIOBBIX
rpoiieccax

IIKAJT TEMIIEPATYPHI.
HaOmroneune n
00BSICHEHHUE OIIBITOB,
JEMOHCTPHUPYIOLINX
U3MEHEHUE BHYTPEHHEN
SHEpPruM Tefa B
pe3yibTaTe
Teruionepenayu u paboThbl
BHEITHUX CHIL.
HaOmronenune u
00BSICHEHHUE OIIBITOB,
o0cyxaeHue
MPAKTUYECKUX CUTYAaIUH,
JEMOHCTPHUPYIOLINX
pa3IMYHBIC BHUJIBI
TerUIonepe1ayn:
TEIJIONPOBOHOCTbD,
KOHBEKIIUIO, U3JTyUCHUE.
HccnenoBanue saBieHus
TEI1000MeHa Ipu
CMEIIMBAHUH XOJIOIHOM U
ropsiueii BOJBI.
HaOmronenue
YCTaHOBJICHUS TETIOBOTO
pPaBHOBECHS MEXKIY
ropsiuei U XOJ0AHOMN
BOJIOM.

Omnpenenenue
(M3MepeHne) KoIu4ecTBa
TEIJIOTHI, TOJIyYEHHOTO
BOJIOM MpH TemI000MeHe
C HarpeThIM
METAITTNYECKUM
IIAJTHH]IPOM.
Omnpenenenue
(u3MepeHune) yaenbpHoi
TEMJI0EMKOCTH BEUIECTBA.
Pemenne 3amay,
CBSI3aHHBIX C
BBIYHCIICHHEM
KOJIMYECTBA TETUIOTHI U
TEIUIOEMKOCTH IIpU
TerI000MeHe.

AHanmn3 cuTyanuu
MPAKTUIECKOTO
WCIIOJTH30BaHUS TETTOBBIX
CBOWCTB BEILIECTB U
MaTepHuayoB, HaIlpuMep B
LEeTsAX
IHEPTOCOCPEIKEHNUS:
TETUTOU30JISIIIHS,
SHEProcOeperarmme




KPBIIIIH,
TEPMOAKKYMYJISITOPHI U T.
.

HaOnronenue saBieHuii
UCTIApCHUS U
KOHJICHCAIIUU.
Uccnenosanue npouecca
UCIIApEHUs Pa3INUHbIX
xkuakoctend. O0bscHEeHUE
SIBJICHUI UCTIApEHUs U
KOHJICHCAIIMH HA OCHOBE
aTOMHO-MOJIEKYJISIPHOTO
YVYCHUS.

HaOmronenune u
00BsSICHEHHE TpoIecca
KUIICHUS, B TOM YHCIIe
3aBHCHMOCTH
TEMIIEPATYPHI KUTICHUS OT
JTABJICHUS.
Omnpenenenue
(u3mepeHnue)
OTHOCHUTEIIbHOU
BJIQXKHOCTH BO3/1yXa.
Hab6nronenue mpouecca
TUTaBJICHUS
KPUCTALTUIECKOTO
BEIIIeCTBAa, HAIIPUMEP
TBJA.

CpaBHeHHE MPOIIECCOB
TUTaBJICHUS
KPUCTAIITMYECKUX Tell U
pa3MsATYCHHUS TTPU
HarpeBaHuu aMOpQHBIX
Te.

Omnpenenenue
(u3MepeHnue) yaenbHoM
TEIUIOTHI IJIaBJICHUS JIbA.
OObsicHEHUE SBIICHUM
TUTaBIICHUS U
KPUCTAILTU3AIUN HA
OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHUS.
Pemenue 3amay,
CBSI3aHHBIX C
BBIUHCIICHHEM
KOJIMYECTBA TECILIOTHI B
mporeccax
TEIUIONePeIady IIPU
TUJTABJICHUU U
KPUCTAJLTU3AINH,
UCIIApEeHUU U
KOHICHCAIIHH.




AHanu3 cuTyanui
IIPAKTUYECKOTrO
IIPUMEHEHHUS SIBJICHUI
IUIABJICHUS U

KpUCTAJUTU3ALIUH,
HaIrpuMep, MOJyUYCHHUE
CBEPXYHCTHIX
MaTepHuasoB, ColeBas
rpesika u Jip.

Pazpnen 7. DnexTpuueckre U MarHuTHbIE siBiaeHus (37 4)

DJIEKTpUYECKHUE Onekrpusanus Ten. /Isa pona | Habmonenue u

3apsibl. AIEKTPUUYECKUX 3aPSI0B. MIPOBEJICHUE OIBITOB IO

3apspkeHHBIC Tena | BzaumopeiicTeue ANEKTPHU3ALNU TEJ TIPH

U UX 3apsSHKCHHBIX TEJ. 3aKOH COMPUKOCHOBCHHH U

B3aumoyeiictaue (7 | Kynona. WHIYKUHEH.

q) DneKTpUUEecKoe MoJe. Habmronenue u
[TpunHimn cynepno3uun 00BICHEHHE
3JIEKTPUYECKHUX TTOJIEH. B3aUMOJICVCTBHUS
Hocutenu snekrpuyeckux OJHOMMEHHO U
3aps/I0B. DIIEMEHTAPHBIN pPa3HOMMEHHO
AICKTPUICCKUN 3apsi/I. 3apsSUKCHHBIX TElL.

OOBsicHEeHHE TTPUHIIHIIA
JICHCTBHS 3JIEKTPOCKOIIA.
OObsicHEHNE SIBIICHUH
AJIEKTPU3ALUN TIPH
CONPUKOCHOBEHUH TEJ U
WHIYKUUEH ¢
HCIIOJIF30BaHUEM 3HAHHI
0 HOCHUTEIAX
AIIEKTPHUYCCKHUX 3aPsI/IOB B
BEII[ECTBE.
Pacno3naBanue n
00BACHEHHE SIBIECHHI
DIIEKTPHU3AIINU B
MMOBCEHEBHOM KU3HH.

Crpoenue aToma. Habmronenue u
[IpoBOMHUKY U AUDIIEKTPUKHU. | OOBSCHEHUE ONBITOB,
3aKOH COXpaHEHUs WJUTFOCTPUPYIOLIUX 3aKOH
ANEKTPUYECKOTO 3apsaa COXpaHEeHUs

AIIEKTPUYECKOTO 3apsa.
HaOmronesne omneITOB O
MOJICTTUPOBAHUIO
CHUJIOBBIX JTMHUH
AIIEKTPUYECKOTO TOJIS.
Uccnenosanue nercTaus
AIIEKTPUYECKOTO TOJIS Ha
MIPOBOIHHUKH H

JUDIIEKTPUKH
[TocTostHHBIM OnexTpuueckuii Tok. Ycnosus | HaGnronenue pa3iuuHbIX
JJIEKTPUYECKUN TOK | CYLECTBOBAHUSA BUJIOB JICHCTBHUS

(20 u) AIIEKTPUIECKOTO TOKA. AIEKTPUIECKOTO TOKA 1




HcTouyHnKy MOCTOSHHOTO
ToKa. JleficTBus
AIEKTPUUYECKOTO

TOKa (TEII0BOe, XUMUYECKOE,
MarHMTHOE). DJIEKTPUUECKUN
TOK B KHJIKOCTSIX U ra3ax.
Dnektpuyeckas uenb. Cuna
TOKa. DJIEKTPUUYECKOE
HanpspkeHue. ConpoTuBieHUE
MIPOBOJHUKA. Y IeIbHOE
COMPOTHUBIICHUE BEIIECTBA.
3akon OMa JyIsl y4acTKa Lenu.
ITocnenoBarensHOE

U napajuieIbHOE COeTMHEHUE
MIPOBOIHUKOB.

PaGora u

MOIIHOCTb JIEKTPUYECKOTO
Toka. 3akoH Jlxoyns—Jlenna.
DNEeKTPONPOBOIKA U
NOTPEOUTENHN IIEKTPUICCKOM
SHEPTUU B OBITY.

Kopotkoe 3ambikanne

oOHapyKeHHUE ITUX BUJIOB
JICUCTBUA B
MOBCETHEBHOW KU3HU.
COopka u ucnbiTaHuE
AIEKTPUYECKON e
IIOCTOSIHHOT'O TOKa.
N3mepenune cuibl TOKa
aMIIEPMETPOM.
N3mepenue
ANEKTPUYECKOTO
HaINpsSHKEHUS
BOJIbTMETPOM.
[IpoBenenue u
00BsicCHEHUE

OIIBITOB,
JIEMOHCTPUPYIOIIUX
3aBUCUMOCTh
AIEKTPUYECKOTO
CONPOTHUBIICHUS
MIPOBOJHHUKA OT €0
JUTUHBI, [JI01AI1
MIOINEPEYHOI0 CEUCHUS U
Marepuana.
HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOILIETO Yepe3
pe3ucrop, oT
COINPOTHUBIICHUS
pe3ucTopa v HaIpsKEHUs
Ha PE3UCTOPE.
[IpoBepxka mpasuia
CJIO’KEHHSI HANPSIKEHUN
IIPY MOCIIE0BATEIIBHOM
COEIMHEHHUH JABYX
PE3UCTOPOB.

[IpoBepka mpaBuiia s
CHUJIBI TOKA MpU
napauiebHOM
COEIMHEHUU PE3UCTOPOB.
AHanmn3 cuTyanuu
MOCJIEA0BATEIBHOTO U
MapasiebHOTO
COEMHEHUS
MPOBOJHUKOB B
JIOMAITHUX
AIEKTPUYECKUX CETAX.
Pemenue 3amau ¢
WCIIOJIb30BAaHUEM 3aKOHA
Owma u popmyn pacuéra
AIEKTPUYECKOTO
COITPOTHUBIICHUS TIPU
MOCJIEOBATEILHOM 1




napajuieIbHOM
COCTMHEHUU
MIPOBOJIHUKOB.
Omnpenenenue padoOThHI
ANEKTPUYECKOTO TOKa,
MPOTEKAIOILIETO Yepes
pe3ucTop.

Omnpenenenre MOITHOCTH
ANEKTPUYECKOTO TOKa,
BBIACIISIEMON Ha
pe3ucrope.
Uccnenosanue
3aBUCUMOCTH CHJIBI TOKA
yepes JaMIo4yKy OT
HaIpsKEHUS Ha HEel.
Omnpenenenne K11/
HarpeBaTelis.
HccenenoBanue
peoOpa3oBaHUs SHEPTUU
P OABEME Tpy3a
AIIEKTPOIBUTATEIIEM.
OOBsicHEeHHE YCTpOHCTBA
Y IPUHLIUIIA JeHCTBUS
JIOMAIITHUX
AIIEKTPOHArpeBaTeIbHbIX
puOOpOB.

OObsacHeHne TpUIH
KOPOTKOTO 3aMbIKaHHS 1
MPUHIUIIA JEHCTBUA
TIJIaBKUX
MpEeAOXPAHUTENEH.
Pemtenne 3amad ¢
HCII0JIb30BAaHUEM 3aKOHA
Jxoyns—IJlenna.
Habmronenue
BO3HUKHOBEHUS
ANEKTPUUYECKOTO TOKA B
KUIKOCTH.

MarnutHsle
sByieHus (6 9)

ITocTosTHHEIC MarHHUTHI.
BsanmopeiicTBre TTOCTOSTHHBIX
MarHuMToB. MarauTHoOE 1oJe.
MarxauTtHOe 110JIe 3eMIIH U €T0
3Ha4YEHME JIUTI SKU3HU Ha
3emiie. OnbIT OpcTena.
MarauTHoOe moJje
BJIEKTPUYECKOTO TOKA.
IIpumeHeHue
AJIEKTPOMATrHUTOB B TEXHUKE.
JleiicTBHE MarHUTHOT'O MOJIS
Ha MPOBOJIHUK C TOKOM.
DNEeKTpOoABUTATEND
IMOCTOSIHHOTO TOKa.

HccnenoBanue
MarHUTHOTO
B3aUMOJECHCTBUS
MMOCTOSIHHBIX MarHUTOB.
N3yueHrne MarHuTHOTO
ITOJIST TOCTOSTHHBIX
MarHuTOB IIPHU UX
00BbEeIMHEHNH U
pa3lieJICHUN.
[IpoBenenue onbITOB MO
BHU3yaJIU3aI[UU TOJIS
MMOCTOSIHHBIX MarHUTOB.
N3yuenue siBneHus
HaMarHMYUBaHUs




Hcnonp3oBanue
AJIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPAHCTIOPTE

BellecTBa. Mccienosanue
NEUCTBUS
AIEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTPEJIKY.
[IpoBeneHue onpITOB,
JEMOHCTPHUPYIOLINX
3aBUCUMOCTD CHUJIBI
B3aUMOJICUCTBUA
KaTYLIKH C TOKOM U
MarHurTa oT CUJIbl U
HaIlpaBJICHUs TOKa B
KaTyIlKe.

AHanu3 cutyauui
MPAKTUYECKOTO
IPUMCHCHHUS
AIIEKTPOMArHUTOB (B
OBITOBBIX TEXHUYECKUX
YCTPOWCTBAX,
MPOMBIIIJICHHOCTH,
MEUIIUHE).

Wzyyenue neiicTBus
MarHuTHOTO TIOJIT Ha
MPOBOJHHK C TOKOM.
N3yuenue nerictBus
AIEKTPOABUTATESL.
N3mepenne KII
AIIEKTPOABUTATEIBHOMN
YCTaHOBKH.
Pacno3naBanue u aHanus
Pa3TUYHBIX TPUMEHEHU N
ANEKTPOJIBUraTeNei
(TpaHcmopT, OBITOBBIE
yCTpPOHCTBA U Jp.)

DneKTpOMarHuTHas
UHAYKIHS (4 1)

OnsiTel Dapanes. SBnenue
3JIEKTPOMArHUTHOU
nHaykuud. [Ipasuio Jlenna.

OnexTporenepatop. CriocoObl

MTOJTyYEHUS IIEKTPUIECKON

OHEPTHUHU. BHCKTpOCTaHI_[I/II/I Ha
BO300HOBJISIEMBIX HCTOYHHKAX

SHEPrUU

OmbITHI IO UCCIIETOBAHUIO
SIBJICHUS
AJEKTPOMATHUTHOMN
WHIYKIUU: UCCIIEI0BAHUE
W3MEHEHWH 3HAUYEHUS 1
HaIpaBJICHUS
WHIYKIMOHHOT'O TOKa

PesepBHoe Bpemst (3 4)

9 kJnacc

TemaTnueckunt
0JI0K, TEMa

OcHoBHOE cofiepKaHue

OcCHOBHEBIE BUIIBI
JESTEIIbHOCTH YYaIUXCS
(Ha ypoBHE YUeOHBIX
JIEUCTBHI)

350P

Paznen 8. Mexanuueckue sBienus (40 u)




MexaHu4deckoe
JBUKCHHUE

H CIIOCOOBI €T0
orncanus (10 )

MexaHuueckoe IBHKCHHE.
MarepuaiibHas TOUKA.
Cucrema orcuéra.
OTHOCHUTENIHLHOCTD
MEXaHHYECKOTO
JIBYKCHMS.

PaBHOMepHOE

pr[MOJ’IHHCﬁHOC JABHKCHUC.

HepasHomepHoe

pr[MOJ’IHHCfIHOG JABWXKCHUC.

Cpenusis 1 MTHOBEHHAs
CKOpPOCThH TeJia Mpu

HCPaBHOMCPHOM ABHKCHUMU.

Yckopenue.
PaBHOyCKOpEeHHOE

HpHMOHHHeﬁHOC JABHXXCHUC.

CBoOoaHOE majieHue.
OnsiTel ["anunes.
PaBHOMEpHOE BUKEHUE
110 OKpy»kHOCTH. [lepnoz
Y 4acToTa oOpaleHus.
JIuneiiHas u yriaosas
CKOPOCTH.
[lenTpocTpemMuTebHOE
YCKOpeHue

AHanm3 u 00CyXIeHHe
Pa3IMYHbIX TPUMEPOB
MEXaHUYECKOTO
JIBUKCHUSI.
OO6cyxneHne rpaHul]
MPUMEHUMOCTH MOJENN
«MarepuaibHas
TOUKa.

Onucanue
MEXaHUYECKOTO
JIBUKCHUS PA3TUIHBIMU
criocobamu
(ypaBHeHuUe, TabnuIIa,
rpaduk). Ananus
JKU3HCHHBIX CUTYallui, B
KOTOPBIX MPOSBIISETCS
OTHOCHUTEIIEHOCTH
MEXaHHYECKOTO
JIBUKCHUSI.
Ha6nronenue
MEXaHUYECKOTO
JIBKCHHS TeJia
OTHOCHUTEIILHO

pa3HBIX TEJI OTCYETA.
CpaBHeHue myTeil u
TPAEKTOPUI ABUKECHUS
OJIHOTO U TOTO e

Tea OTHOCUTEIIBHO
pa3HBIX TeN OTCUETA.
Amnanu3s Tekcra ["anunes
00 OTHOCUTENBHOCTH
JIBUKCHHS;
BBHITIOJTHEHHE 33/1aHUH TI0
TEKCTY (CMBICIIOBOE
YTCHHE).

Omnpenenenue cpeaHeit
CKOPOCTH CKOIIbKEHUS
Opycka unu

JIBKEHUS IIapHKa TI0
HaKJIOHHOM TJIOCKOCTH.
AHanu3 u 00CyXIeHHe
croco6oB
npUOINKEHHOTO
oTIpeIeIICHUS
MTHOBEHHOM CKOPOCTH.
Onpenenenne CKOPOCTH
PaBHOMEPHOTO JTBUKECHHUS
(mapuka

B KHUJIKOCTHU, MOJIEIH
IIEKTPUIECKOTO
ABTOMOOMJIS U T. 11.).




Omnpenenenue nyTu,
MPONJEHHOTO 32 JaHHbBIN
MIPOMEKYTOK

BPEMEHH, U CKOPOCTH
TeJa Mo TpauKy
3aBHCHUMOCTH ITyTH
PaBHOMEPHOTO JTBUKCHHUS
OT BpEMEHHU.
OO6cyxIeHrne BO3MOKHBIX
MPUHIIMIIOB ACHCTBUS
pu0OopoB,

U3MEPSIOLIUX CKOPOCTh
(cinIoMeTpoB).
Brruncnenue nyt u
CKOpPOCTH TIpU
PaBHOYCKOPEHHOM
IIPSAMOJIMHEHOM
JIBHKCHUH TEJa.
Onpenenenue
IIPOMUIEHHOIO ITyTH U
YCKOpPEHUs ABUKCHUS
Tena 1o rpapuKy
3aBHCHUMOCTH CKOPOCTHU
PaBHOYCKOPEHHOT'O
MPSIMOJIUHEIHOTO
JIBHKCHHUS TEJa OT
BPEMEHH.

Ompenenenue yCKOpeHUst
Tena npu
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
IJIOCKOCTH.

W3mepenue nepuoaa u
4acTOThI OOpallleHus Tena
MO0 OKPY>KHOCTH.
Omnpenenenre CKOPOCTH
PaBHOMEPHOTO TBUKEHHS
Teja 1o OKPY>KHOCTH.
Pemenne 3anau Ha
orpezeneHue
KMHEMAaTUYECKUX
XapaKTePUCTHK
MEXaHUYECKOTO
JIBHKCHUS Pa3JTAIHBIX
BUJIOB.

PacnosnaBanue n
NpUOIIKEHHOE OMTUCaHUE
pa3IMYHBIX BUJIOB
MEXaHUYECKOTO
JIBHKCHHS B TIPUPOJIC U
TEeXHHKE (Ha mpuMepax
CcBOOOIHO IMaJaIoOHNX TE,




JBHXXCHHA )XMBOTHBIX,
HEOECHBIX TeJl,
TPaHCIIOPTHBIX CPEACTB U

Ap.)

B3anmoneiictBue
ten (20 1)

IlepBas kocMuueckas
ckopocTb. HeBecomocTs n
neperpysku. PaBHoBecue
MaTEpHUaIbHOU TOYKH.

AOGCooTHO TBEPOE TEIIO.

PasHoBecue
TBEPIOTO TeJIA C
3aKPEIUIEHHON OChIO

BpalleHusl. MOMEHT CUJIBL.

LenTp TsxecTn

HabOmronenue u
00CYXICHUE OIBITOB C
JIBIDKEHHEM TeJla Ipu
YMEHBIIIEHUN BIIUSHUS
JIPYTHX TEI,
MPENSATCTBYIOIINX
JIBIDKCHUIO.

Amnanu3 texcra ["anuies ¢
OIMCAaHHEM MBICIICHHOT'O
IKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH
WHEPIUH; BBITTOJTHCHUE
3aJIaHUM 110 TEKCTY
(CMBICTIOBOE UTEHUE).
OO6cyxeHue
BO3MOKHOCTH
BBIIIOJIHCHUS 3aKOHA
WHEPIUHU B Pa3IUIHBIX
CHUCTEMaX OTCYETA.
Habnronenune u
o0cyxaeHne
MeXaHUIECKUX

SIBJICHHH, TIPOUCXOISIITNX
B CHCTEME OTCUETA
«Tenexxka» mpu eé
PaBHOMEPHOM U
YCKOPEHHOM JIBHYKCHUH
OTHOCHUTEIIEHO KaOuHeTa
buzukn.

[elicTBUS ¢ BEKTOpaMu
CHUI: BBIIIOJIHCHHE
3aJIaHUi 10 CIIOKSHHUIO U
BBIYMTAHUIO BEKTOPOB.
HaGmionenue u/umm
MIPOBEICHUE OIIBITOB,
JIEMOHCTPHUPYIOIINAX
3aBUCUMOCTh YCKOPEHHUS
TeJia OT MPUJI0KEHHOHN K
HEMY CHJIbI U MAcChl Tea.
Ananus u o0bsICHEHHE
SIBJICHUM C
HCIIOJIh30BAaHUEM BTOPOTO
3akoHa Hrerotona.
Pemrenne 3amad ¢
UCIOJIb30BAaHUEM BTOPOTO
3akoHa HproTOHA 1
MIpaBUJjIa CIOKEHUs CUJL.




Omnpenenenue KECTKOCTU
MIPY>KUHBI.

AHanu3 cuTyaiui, B
KOTOPBIX HAOJIIOTAF0TCS
ynpyrue aepopmanuu, u
HUX 00BSICHEHHE C
HCIOJIL30BAHUEM 3aKOHA
I'yka.

Pemienue 3agad ¢
HCIOJIL30BAHHEM 3aKOHA
I'yka.

Uccnenosanue
3aBUCHMOCTH CHIJIBI
TPEHUS CKOJILKEHUS

OT CHJIBI HOPMAJILHOTO
nasienus. O0CyKaeHue
pe3yIbTaTOB
HCCIICOBAHUS.
Onpenenenue

KO3 uIreHTa TpeHus
CKOJBXKeHUs. I3mMepeHue
CHUJIbI TPEHUS TTOKOSI.
Pemenne 3agau c
HCIOJIb30BaHUEM
(bOpMyIIBI IS CUITBI
TPEHUS CKOJIbKEHUS.
AHanu3 IBUKEHHUS TeEI
TOJBKO ITOJT JENCTBUEM
CHIIBI TSDKECTH —
CBOOOIHOIO MaJ[CHUS.
OObscHEHHUE
HE3aBUCUMOCTH
YCKOpEHHUs: CBOOOTHOTO
MMaJcHHuI OT MacChl TeJa.
O1eHKa BETUYHHBI CHITBI
TSATOTEHUS, JEHCTBYIOIIEH
MEXIy IBYMs TeJIaMu
(myst pa3HBIX Macc).
AHamu3 IBIKEHUS
HeOECHBIX TEI MO/
JEUCTBUEM CHIIBI
TATOTEHUS (C
HCIOJIb30BaHUEM
JIOTIOJIHUTEIIbHEIX
HCTOYHHKOB
uH(popManun).

Pemenue 3amau ¢
HCIOJIL30BAHUEM 3aKOHA
BCEMHUPHOI'O TATOTEHUS U
dbopmyIel 1715 pacuéra
CHUIBI TSKECTH.




AHann3 OpUrMHaAIBLHOTO
TEKCTAa, OIHUCHLIBAIOIIETO
MIPOSIBIICHUS 3aKOHA
BCEMHPHOT'O TATOTCHUS;
BBIIIOJIHEHHE 3aJIaHUM 110
TEKCTY (CMBICIIOBOE
YTEHHUE).

HaOmronenue u
00Cy’XIeHUE OIBITOB 10
HW3MEHEHHIO Beca Tea
MIPH YCKOPEHHOM
JIBOKEHUU.

AHanu3 ycinoBui
BO3HUKHOBEHHUS
HEBECOMOCTH U
neperpy3Ku.

Pemenune 3aga4d Ha
ompeJiesieHue Beca Tena B
Pa3IMYHBIX YCIOBUSX.
Amnanus cui,
JEHCTBYIOIIUX Ha TEJO,
MOKOSIIIEECs: Ha OTope.
OmnpeneneHue neHTpa
TSDKECTH PA3JIUYHBIX T

3aKoHBI
coxpanenus (10 )

Nmnynsc Tena. U3menenune
uMIyjbca. VIMITyJIbC CHUIIBL.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.
Mexanudeckas pabora u
MoIIHOCTh. PaboTa cun
TSDKECTU, YIIPYTOCTH, TPEHUSI.
CBsi3b DHEPTUH U PaOOTHI.
[ToTenumanpHas sHEpPIrust
Tena, MOJIHATOIO HaJl
MOBEPXHOCTHIO 3€MJIU.
[TorennmansHas

SHEPTHUsl CIKATON IPYKUHBI.
Kunernueckas sneprusi.
TeopeMa 0 KHHETUUYECKOU
SHEPTUH.

HaGmonenue u
00Cy’XIeHUE OIBITOB,
JIEMOHCTPHUPYIOIIUX
nepeaady MMIyJibca npu
B3aNMOJICHCTBHU TeETI,
3aKOH COXpaHEHUs
HUMITyJIbCa TIPH
a0COJIIOTHO YIIPYTOM U
HEYIIPYrom
B3aMMO/JICCTBUU TEIL.
AHanu3 cuTyauui B
OKpPY’KAIOIIEH JKU3HU C
HCIOJIb30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.
Pacnio3naBanue sBiaeHuS
PEaKTUBHOTO JBUXECHUS B
npupoae u Texuuke (MC
— Ouomorus).
[IpumeneHue 3aKoHa
COXpaHEHHUS UMITYJIbCa
JUIsl pacuéra pe3yibTaToB
B3aUMOJICUCTBUS TeN (Ha
npuMepax HeyInpyroro
B3aNMOJICHCTBH,
YIPYroro HEHTPAIbHOTO
B3aUMO/JICHCTBUS IBYX
OJMHAKOBEIX TEJI, OOHO U3
KOTOPBIX HEMOJBUKHO).




Pemienue 3agad ¢
HCITOJIF30BaHNEM 3aKOHA
COXPAHEHUS UMITYJIbCA.
Omnpenenenue padoOThHI
CUJIbI YIPYTOCTH TIPU
oJIbEME Tpy3a ¢
HCIIOJIb30BaHUEM
HEIIOIBIKHOTO U
ITOJIBMKHOTO OJIOKOB.

3aKOH COXpaHECHMS
MEXaHUYECKON SHEPruu

N3mepenrie MOLHOCTH.
N3mepenue
MOTEHUMATBHON SHEPTUHU
yupyro
nehopMUpOBaHHOM
MIPY>KUHBI.

U3zmepenne
KMHETUYECKON SJHEPrUuu
TeJa Mo JJINHE
TOPMO3HOTO IyTH.
DKCIepUMEHTAIbHOE
CpPaBHEHHUE N3MEHEHUS
HOTEHIIMAIBHON U
KMHETUYECKOM SHEPrui
TeJa IPH IBH>KEHHUH 110
HAKJIOHHOM INIOCKOCTH.
DKcnepuMeHTalbHas
IIPOBEPKA 3aKOHA
COXpaHEHHUs
MEXaHUYECKON SJHEPTUU
pu

Paznen 9. Mexannyeckue Kojaedanusi M BoJHBbI (15 1)

Mexannueckue
kosebanus (7 9)

KomnebaTennHoe ABHKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUI: TIEPHO/I, HaCcTOTa,
aMIUIATy1a. MaremaTuyecKkuin

Y NIPY’KUHHBIA MasiTHUKH.

[IpeBparenue sHepruu Npu
KOJIe0aTeIbHOM JIBUKECHUH.

3aryxaromue KoneOaHusl.

BoinyxaeHHbIe KoneOaHusl.

Pezonanc

HaGnronenue xonebanuii
MOJI ICMCTBUEM CHII
TSOKECTH U YIIPYTOCTH U
oOHapyKeHHUe MOJOOHBIX
KoJicOaHMii B
OKpPYXKAaroIIeM MHUpe.
Amnanu3z xonebaHuii rpy3a
Ha HUTH U Ha MPYKUHE.
Onpenenenne 4acToThl
KoJIeOaHMI
MaTeMaTHYECKOTO 1
MPYXUHHOTO MasiTHUKOB.
HaOmroneune n
00BACHEHHE ABICHUS
pe3oHaHca.
Hccnenosanue
3aBHCHMOCTH IIEpHOJIa
KoJIeOaHH
MMOJIBEIIEHHOT0 K HUTH
rpy3a OT JJIMHBI HUTH.




[IpoBepka HE3aBUCUMOCTH
nepuoia KojiebaHui
rpy3a, MOABEHICHHOTO K
JIEHTE, OT

Macchl Tpy3a.
HaOmronenue u
00CyXIeHUE OIBITOB,
JIEMOHCTPHUPYIOIINUX
3aBUCUMOCTH TIEpPHOJIa
KOJIeOaHUH TPy KUHHOTO
MasTHHKA OT MacChl Ipy3a
1 KECTKOCTHU TIPYIKUHBI.
IIpumeHenune
MaTeMaTU4eCKOro 1
MPYKUHHOTO MasiTHUKOB
B Ka4eCTBE MOJEIeH 11
OIIMCAaHMs KOJIeOaHHi B
OKPY’KaIOIIEM MHUDE.
Pemenue 3amay,
CBSI3aHHBIX C
BBIYMCICHUEM HIIH
OILICHKOM YaCTOTBI
(mepuona) KoyieOaHUM.

Mexannueckue
BOJIHBI. 3BYK

(8 1)

CBoiicTBa MEXaHUYECKUX
BOJIH. JIJTMHA BOJIHBL.
MexaHu4yecKue BOJHBI B
TBEPIIOM TeJIE, CEHCMHUYECKUE
BOJIHBI.

3ByK. ['poMKOCTB 3ByKa

1 BbIcoTa ToHA. OTpakeHne
3Byka. UH(dpa3Byk u
YJIBTpa3BYK

OObHapy>xeHue 1 aHajau3
BOJIHOBBIX SIBJICHHH B
OKpPYXKAaroIIeM MHUpe.
Habmonenue
pacrpocTpaHeHHs
MIPOIOJIBHBIX U
MOTIEPEYHBIX BOJH (Ha
MOJIEN) U OOHApyKEHHE
aHAJIOTUYHBIX BUIOB BOJIH
B IIpHpoe (3BYK,
BOJISTHBIE BOJIHBI).
Brruncnenue HbI
BOJIHBI U CKOPOCTH
pacrpocTpaHeHHs
3BYKOBBIX BOJIH.
DKcIepUMEHTaIbHOE
OTIpeieNIeHue TPaHUI]
YaCTOTHI CIBIIIIMMBIX
3BYKOBBIX KOJICOAHUH.
HaGnronenue
3aBHCUMOCTH BBICOTBI
3BYKa OT YacCTOTHI (B TOM
YHCIIe C
UCTIOJIb30BaHUEM
MY3BbIKQJIbHBIX
UHCTPYMEHTOB).
HaOmroneune n
00BsICHEHUE SIBJICHUS




aKyCTHYECKOTO
pe3oHaHca.

AHann3 OpUrMHaIBLHOTO
TEKCTa, MOCBAIIEHHOTO
MCII0JIb30BAaHUIO 3BYKa
(w1 ynbpTpa3ByKa) B
TEXHHKE (IXO0JIOKAITUS,
yIBTPa3ByK B MEIUIIMHE U
JIp.); BBIIIOJIHEHUE
3aJlaHuM MO TEKCTY
(CMBICIIOBOE UTEHHUE)

Pa3nen 10. Daexr

OMArdMTHOC I10JIC M 3JICKTP

OMAarHMTHbIE BOJIHBI (8 4

DJNEeKTPOMarHuTHOE
1oJIE U
3JIEKTPOMAarHUTHbHIE
BOJIHBI (6 1)

DIEeKTPOMarHuTHOE T0JIE.
3JICKTpOMaFHI/ITHLIC BOJIHBI.
CBoiicTBa JIEKTPOMArHUTHBIX
pouH. [lIkama
AJICKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
AJICKTPOMArHUTHBIX BOJIH IS
COTOBOM CBS3H.
DneKTpoMarHuTHas Ipupoaa
cBera. CKOpOCTh CBETa.
BomnHoBrIe cBOMCTBA cBETa

[Toctpoenue
pacCyKJIeHHH,
000CHOBBIBAIOIITNX
B3aUMOCBSI3b
AIEKTPUYECKOTO U
MAarHUTHOTO TOJEN.
DKCIIepUMEHTAILHOE
M3y4YECHUE CBOWCTB
AIIEKTPOMArHUTHBIX BOJH
(B TOM 4HCIIE C TOMOLIBIO
MOOWIBHOTO TeledoHa).
AHanM3 peHTreHOBCKUX
CHUMKOB 4€JIOBEUECKOI0
opraHusma.

AHanun3 TeKCTOB,
OTHUCHIBAIOIITUX
MIPOSIBICHUS
AIIEKTPOMArHUTHOTO
U3JIy4eHUs B IPUPOJE:
KUBBIEC OPTaHU3MBHI,
U3ITyueHus: HeOEeCHBIX Tell
(CMBICIIOBOE YTEHHE).
Pacno3naBanue u aHanus
Pa3TUYHBIX TPUMEHEHU N
ANIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.

Pemenue 3amau ¢
WCIIOTB30BaHUEM (POPMYIT
JUISl CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH,
JUTUHBI BOJIHBI U YaCTOTHI
CBeTa

Paznen 11. CeroBbie siBienus (15 u)

3aKOHEI
pacripocTpaHeHUs
cBera (6 u)

Hcrounuku ceera. Jlyuesas
MOJIEJIb CBETA.
[IpssMonuneiHOE
pacIpoCTpaHEHHE CBETA.
3armenns Connua u JIyHBI.
Otpaxenue ceera. [lnockoe

HaGnronenue onsIToB,
JIEMOHCTPHUPYIOLINX
SBJICHUE
MIPSMOJIMHEMHOTO
pacnpoCTpaHEHUs CBETA
(BO3HUKHOBEHUE TEHU U

IIOJIYTEHH), U UX




3epKajio. 3aKOH OTPaKEHHUS
CBeTa.

[Ipenominenue cera. 3aKoH
MIPEJIOMIICHUS CBETA.
[TonHoe BHyTpeHHEE
OTpa)keHUE CBETa.
Hcnonb3oBanue
BHYTPEHHETO OTPAKEHHUSI B
ONITUYECKUX CBETOBOJIAX

MHTEPIPETALHS C
HCIIOIL30BAHUEM MOHATHS
CBETOBOTO JIyya.
OOBscHeHUE U
MOJICJIUPOBAHUE
COJIHEYHOTO U JTYHHOTO
3aTMCHUH.
Uccnenosanue
3aBUCUMOCTH yTJja
OTPa)KEHHUSI CBETOBOTO
Jy4da OT yIJia MaJICHuUs.
N3ydenue cBoiicTB
M300pakeHHs B IIIOCKOM
3epkaiie. HaGmonenue u
00BSICHEHHE OIBITOB IO
MOJTyYEHUI0 N300paKeHHIA
B BOTHYTOM U BBITTYKJIOM
3epkanax. Habmonenue u
00BICHEHHE OIBITOB 110
MIPEJIOMIICHUTO

CBETa Ha T'PAHMUIIC
Pa3IUYHBIX CPEJl, B TOM
YHCJIE ONBITOB C MOJHBIM
BHYTPEHHUM
OTPaKCHUEM.
HccnegoBanne
3aBHCHMOCTH YTJIa
MIPEJIOMJIEHUS OT yTJIa
MaJIeHUs1 CBETOBOIO JTyya
Ha TPAaHUIIE «BO3IYX—
CTEKIIO».

Pacno3naBpanue sBICHHI
OTPAKEHUS U
MIPEJIOMJICHUS CBETA B
MMOBCEIHEBHOM KU3HH.
Amnanus u o0bsICHEHHE
SIBIICHHST ONITUYECKOTO
MHUpaxa.

Pemenue 3amau ¢
HCIOIL30BAHHEM 3aKOHOB
OTPAKEHUS U
MIPEJIOMJICHUS CBETA

JInn3el 1
OTNITUYECKHE
npubopsl (6 1)

JInn3za, X0 1y4yel B JIUH3E.
OnTnueckas cucrema.
Onrtuyeckue mpuOOpPHI:
(dhoToanmapar, MUKPOCKOIT
U Teseckol. I'na3 kak
ONTHYECKAsi CUCTEMA.
bimsopykocts

1 JAIbHO30PKOCTH

[Tonmyuyenue nzo0pakeHUH
C TIOMOIIIbIO,
coOuparorieii u
paccenBaroIIeH JIUH3.
Omnpenenenne GoKycHOTO
paccTostHUS 1
ONTUYECKOMN CHIIbI
coOMparoIIel TUH3HI.
AHanu3 ycTpoiicTBa u
MIPUHIIMNA AEHCTBUS




HEKOTOPBIX ONTUYECKUX
npuOopoB: (hoToanmapara,
MHUKPOCKOIIA, TEJIECKOMa
(MC — Guounorus,
aCTpPOHOMUS).

AHanus siBJIeHUN
OIM30PYKOCTH H
JAITbHO30PKOCTH,
MPUHLIMNA AEHCTBUS
04koB (MC — Guosiorus)

Paznoxxenne
0eJIoro cBeTa B
cextp (3 u)

Paznoxxenue 6eaoro ceera
B criekTp. OnbiThl HhtoTOHA.
CrnosxeHue CreKTpaabHbIX
uBetoB. [lucniepcus ceera

Hao0mroaenue o
Pa3IOKEHHIO OEJIOTO
CBETa B CIICKT.
HaOmronenue u
00BICHECHHE OITBITOB 110
MOJTy4EHHUI0 OEeJIoro cBeTa
IIPH CJIOKEHUH CBETA
Pa3HBIX I[BETOB.
[IpoBenenue u
00BICHEHHE OIBITOB 110
BOCTIPUSTHIO [IBETA
MPEAMETOB MPH UX
HaOJII0JICHUU Yepe3
IIBETOBBIE (QDUIIBTPHI
(LBETHBIE OYKH)

Paznen 12. KBanTossie sByienus (17 u)

Ucnyckanue u
MOTJIOIIEHUE
cBera aToMoM (4

4)

OmneiTel Pesepdopaa u
IUTAHETAPHAsI MOJENb
aToMa.

Mopens atoma bopa.
Hcnyckanue n
MIOTJIOLIEHNE CBETA
aToMoM. KBaHTHL.
JInHenWyaTele CIIEKTPBI

OOcy>xaeHue 1eau
onbITOB Pezepdopaa
10 UCCJIEA0OBAHUIO
aTOMOB, BBIJIBU)KCHHE
TUIIOTE3 O BO3MOXKHBIX
pe3yJibTarax

OTIBITOB B
3aBUCUMOCTH OT
MpenoJiaraeMoro
CTPOCHHUS aTOMOB,
dbopmynupoBaHue
BBIBOJIOB U3
pPE3YJbTATOB OIBITOB.
OO6cyxaenune
MIPOTHUBOPEUH I
TUIAHETAPHOU MOJEITN
aToma

1 OCHOBAHUM A5
runoTessl bopa o
CTallMOHAPHBIX
opOuTax JIEKTPOHOB.




Hab6mronenne
CILUIOIIHBIX U
JIMHENYaThIX
CIIEKTPOB U3Ty4YCHUS
Pa3IMYHBIX BEILECTB.
OObsacHeHne
JIMHEeNYaThIX
CIIEKTPOB U3Ty4YCHUS

Ctpoenue
aTOMHOTO sifipa
(69)

PannoakTuBHOCTS.
Anbda, 6eTa 1 ramma
u3iydyenus. CTpoeHue
aTOMHOTO sJipa.
Hyxnonnas monens
aTOMHOTO sJipa.
H3oTomsl.
PannoakTuBHEIE
npespauienus. [lepuon
noJtypacraja.
JlencTBus
PaauOaKTUBHBIX
U3JIyYEHU HA KHUBBIC
OpraHU3MbI

OO6cyxaenue
BO3MOKHBIX TUIIOTE3 O
MOJIESIX CTPOCHHUS
anpa. OnpeneneHue
COCTaBa sijiep 1o
3a/ITaHHBIM MaCCOBBIM
Y 3apsIIOBBIM YHCIIaM
U TI0 TI0JIOXKEHUIO B
MEPUOIUYECKOU
CUCTEME 3JIEMEHTOB
(MC — xumus).
AHann3 U3MEHEHUS
COCTaBa s/Ipa U €ro
MOJIOKEHHUS B
MEPUOINYECKON
CUCTEMeE MpH a-
PaIMOaKTUBHOCTH
(MC — xumus).
HccnenoBanne TpekoB
a-4acTHI] IO TOTOBBIM
doTorpadusim.
Oo6nHapyxeHue u
U3MEPEHUE
paanaoHHoro (oxa
C IOMOIIIBIO
JI03UMETPA, OLIEHKA
€ro MHTEHCUBHOCTH.
Amnanus
OMOJIOTHYECKUX
W3MECHECHUM,
MIPOUCXOISIINX O]
JIEUCTBUEM
PaIMOaKTUBHBIX
uznyuennit (MC —
ouomnorus).
Hcnonb3oBaHue




PaOaKTUBHBIX
W3JIy4YCHUH B
meauimae (MC —
OunoJiorus)

Snepnbie
peakiuu (7 4)

S nepHble peaknuy.
3aKOHBI COXpAHEHUS
3apsA10BOTO

1 MacCOBOT'0 YHCEIL.
OHeprus CBs3M aTOMHBIX
anep. CBs3b Macchl U
sHepruu. Peakuun
CUHTE3a U JICIICHUS SIEDP.
NcTounukn snEprun
ComHna u 3BE31.
SAnepnHas sHEpreTUKa

Pemenue 3agau ¢
HCII0JIb30BaHUEM
3aKOHOB COXPaHEHHUS
MacCOBBIX U
3apsI0BbIX YUCET Ha
ONpEeACIICHUE
pEe3yJIbTAaTOB
AICPHBIX PEAKIINM;
aHaJIN3 BO3MOXKHOCTH
WJIM HEBO3MO>KHOCTH
AICPHOUN pEaKIUU.
OneHka sHEprUn
CBSI3U fJIep C
HCIIOJIb30BAaHUEM
bopmyIbl
OUHIITEHA.
OO6cyxaeHue
MEPCTIIEKTUB
HCIIOJIb30BAHUS
YIIPaBIIIEMOTO
TEPMOSIIEPHOTO
CHHTE3A.
OO6cyxaeHue
MPEUMYIIECTB U
DKOJIOTHYECKHUX
npo0JieM, CBSI3aHHBIX
C AICPHOH
sHepretukon (MC —
HKOJIOTHS)

IToBTOpHTEIHEHO-0000IIAOIIHN MOYIH (9 1)

Cucremaruzanus u
000011IeHHE
MIPEIMETHOTO
COJIEp>KaHus U
OIbITa
NEeATETbHOCTH,
IPHUOOPETEHHOTO
TIPU U3YUYCHHUH
BCETO Kypca
¢buzukn

O0600611eHne conepKaHus
Ka)KJIOTO U3 OCHOBHBIX
pasnenoB Kypca pu3nuKu:
MEXaHUUYECKUE, TETIJIOBBIE,
AJIEKTPOMarHUTHBIE,
KBaHTOBBIE SIBJICHUS.
Hayunblii MeTOT TO3HAHUS U
€ro peanusanus B
(bu3MYECKUX HCCIET0BAHUSX.
CBs3b pu3uKH U
COBPEMEHHBIX TEXHOJIOTUH B

BoinonHenune yueOHbIX
3aJlaHui, TPeOyIOIuX
JIEMOHCTpALIHU
KOMIIETEHTHOCTEH,
XapaKkTEePU3YIOIINX
€CTECTBEHHOHAYYHYIO
I'PAaMOTHOCTB:
IIPUMEHEHHUS I10YYEHHBIX
3HAHUM 1711 HAYYHOTO
00BSICHEHUS (PU3UUECKUX
SBJICHUM B OKPY XKaroLen




o0acTu nepegavu
nH(pOpMaIuu, YHEPTEeTUKE,
TpaHCIOpTe

MIPUPOJAE U OBCEIHEBHOM
JKM3HH, a TAKKE
BBISIBJIICHUS (DH3UYECKIX
OCHOB psiJla COBPEMEHHBIX
TEXHOJIOTWH; IPUMECHEHUS
OCBOCHHBIX
AKCIIEPUMEHTAIIbHBIX
YMEHUH 1151
HCCIICIOBaHUI
(UBUYECKUX SBJICHUH, B
TOM YHCJIIE JUIsl TPOBEPKU
TUIIOTE3 M BBISBIICHUSA
3aKOHOMEPHOCTEN.
Pemenue pacu€THbIX
3aJ1a4, B TOM YHCIIe
MpeIoararmmnx
HCIIOJIb30BaHIE
(bU3HYECKON MOJIETH 1
OCHOBaHHBIX Ha
COAEP)KAaHUHU PA3TMYHBIX
pa3nenoB Kypca (hU3HUKY.
Brimonsenue u 3ammuTa
IPYIIIOBBIX WU
WHIUBUTy ATHBHBIX
MPOEKTOB, CBA3AHHBIX C
COoAEpKaHUEM Kypca
bu3uKn
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