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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (u3ukKe HaA YpPOBHE OCHOBHOTO OOIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIOKCHMM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOH 00pa3oBaTelbHOM MPOTpaMMBbl, MPEICTABICHHBIX B
®I'OC 000, a Takke ¢ y4€ToM (eaepanbHoi padoueit mporpaMMbl BOCIIMTAHUS H
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

CopnepxaHue mnporpaMmbl MO (U3MKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTA OOYyYarOIIUMXCsl M OPraHu3aldio H3y4YeHUs
bu3NKKM Ha JAESITENbHOCTHON OCHOBEe. B mporpamMme mo ¢u3WKe YyYUTHIBAIOTCS
BO3MOXHOCTH Yy4ueOHOro mpenMera B peanuzanuu tpeboBanuit ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEIMETHBIM pe3yJibTaTaM O0y4eHUs, a TAaKKe
MEXKIPEIMETHBIE CBSA3UM €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHuUsl.

[IporpamMma no usmke ycTaHaBIMBAET pacnpeeieHne yaeOHOro MaTepuania
1o rojaMm oOydeHus (10 Kjaccam), mpejjiaraeT MpUMEPHYI0 MOCIe0BaTeIbHOCTh
U3YYEHUS! T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKAHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00YJaIOIIHXCS.

[Iporpamma mo ¢u3uke pa3paboTaHa C IEJIbI0 OKa3aHUS METOJAMYECKOU
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl O Y4EOHOMY IIPEIMETY .

dusmka SBISETCS CUCTEMOOOPA3YIOUIUM JJIsi €CTECTBEHHOHAYYHBIX yUEOHBIX
MPEIMETOB, TOCKOJBbKY (U3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB H
SBJICHUN, HW3y4YaeMbIX XHUMHEH, OHoOJIOTHel, acTpoHOMUEH U (Pu3HUeCcKOoi
reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYH KapTHUHY  MHDa,
IpeloCTaBIsieT HauOoJjiee sCHble o0O0pa3lbl NPUMEHEHHS HAyYHOTO METo/a
MO3HAHUsA, TO €CTh CII0CO0A MMOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna W3 TIaBHBIX 3a1ad (PU3NYECKOTO OO0pa3oBaHUSA B CTPYKType OOIIETO
oOpa3oBaHUsS COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 06a30BOM ypOBHE TMPEANOJaraeT OBJAJICHUE
CIIEIYIOIUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUUMU €CTECTBEHHOHAYUYHYIO
IrPaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHHUS,

* OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;

* UHTEpPIPETUPOBATH  JAHHBIE W  UCIOJb30BaTh  HAy4YHbIC
JI0OKa3aTeIbCTBA JI OJTYYEHUS BHIBOJIOB.

lenmn w3ydenuss (uU3MKHM HA YPOBHE OCHOBHOTO OOIIETO 0OO0pa3oBaHUs
onpenenensl B Konmenmuu mnpenogaBaHusi ydeOHoro mnpeamera «Dusukay B
oOpa3oBareibHBIX opraHuzanusx Poccuiickoit @exepauuu, pearnu3yrOIIMX

OCHOBHBIE  00Ic0Opa3oBaTelibHBIE MPOrPaMMBI, YTBEPKACHHON pelIeHHeEM



Komnnerun MunucrepctBa npocsemienust Poccuiickoit deaeparuu (mpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).
Heau usyyenus pusmku:

npuoOpeTeHrne HMHTEepeca U CTPeMJICHHS OOydYalolmuXcsi K HaydHOMY
U3YYEHUIO TMPHUPOJIbI, PA3BUTHE HX HMHTEIJICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUN 0 HAYYHOM METOJIe TIO3HAHUS U (hopMHpOBaHHE
MCCIIEJIOBATEILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;
dbopMupoOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepuu 1 (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopMupoBaHUe TPEACTABICHUN O poiu (U3UKUA ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHH;

pa3BUTHE  MPEJACTaBIEHMH O  BO3MOXKHBIX  cepax  Oyayuien
npoeCCUOHANILHON NIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JanpHeneMy oOy4eHHUIO B 3TOM HaIlPaBIICHUU.

JlocTikeHue 3TUX LeNied mporpaMMbl Mo (U3MKE Ha YpOBHE OCHOBHOTO
oOurero o0pazoBaHusi 00ECEYMBACTCS PEIICHUEM CIICTYIONINX 3a4aY:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHMHM  BEILIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

IpUOOpETEHNE YMEHHUM OMMCHIBaTh U OOBSACHATH (PU3NUECKHUE SBICHUS C
UCIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHU;

OCBOEHUE METOAOB peEIleHMs NPOCTEHIIMX Ppacu€THBIX 3a7ad ¢
WCIIOJIb30BaHUEM bu3HIecKuX MOJICIICH, TBOPYECKHUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHH HAOJIOAATh IPUPOJIHBIC SBIICHHUS M BBITOJHSTH OIBITHI,
JabopaTopHble  pabOTBI M SKCICPUMCHTAIBHBIC HCCICAOBAHHUS  C
WCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

0CBOEHHE NPUEMOB paboTHI ¢ MH(pOPMANKENd (PU3MYECKOTO COMEPIKAHMS,
BKJIFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKH, aHATH3 U
KPUTHYECKOE OIICHUBAaHUE MH(OPMAITIH;

3HAKOMCTBO €O chepaMu IpoheCCHOHATIBHON AeATCIbHOCTH, CBI3aHHBIMHU
¢ (Qusukol, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha
JTOCTIKCHUSX (DU3UICCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOTO OOUIETO

oOpazoBaHus oTBoAUTCS 238 "acoB: B 7 Kilacce — 68 yacoB (2 yaca B HEJENI0), B 8
Kjacce — 68 yacoB (2 yaca B Hezeno), B 9 knacce — 102 yaca (3 yaca B HeZIeo).

[Ipensiaraemplii B mporpamMme no (u3MKe nepeyeHb J1adopaTOpHBIX paboT U
OTBITOB HOCUT PEKOMEH/IaTEIbHBIN XapakTep, yUuTeb AeliaeT BIOOP MPOBEICHUS



1a00paTOPHBIX PabOT M OINBITOB C YYETOM HHAMBUAYaJIbHBIX OCOOEHHOCTEM

06yqa}0umx051, CIIUCKA 3KCIICPUMCHTAJIBHBIX SaﬂaHI/Iﬁ, npcajlaraCMbIX B paMKax
OCHOBHOI'O T'OCYAapCTBCHHOI'O 3K3aMCHa I10 (1)I/I3I/IKC.

COAEPKAHUE OBYYEHUA

7 KIIACC

Pasznen 1. ®u3uka u €€ poJib B NO3HAHUH OKPY3KAIOIIEro MUpA.

®usuka — Hayka O mpupoxe. SBneHus npupoapl. Ousznueckue SBICHUSA:
MEXAaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckne BenwuuHbL. M3mepenne ¢usznuecknx BenmwurnH. Du3ndeckue
npubopsl. [lorpemHocts u3mepenuit. MexxayHapoaHasi cUCTeEMa €IMHHII.

Kak ¢usuka wu Jpyrue ecTeCTBEHHbIE HAayKH M3Yy4arOT MPUPOIY.
EcTecTBeHHOHAyuUHBIII METOJl TMO3HAaHUS: HAOIOJIEHHE, MOCTAaHOBKAa HAYyYHOIO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, 0OBSICHEHHE
HabmogaemMoro aBineHuss. Onucanne GU3NIECKUX SIBICHUN ¢ TTOMOIIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHuyeckre, TEIUIOBbIE, JJIEKTPUYECKHWE, MAarHUTHBIE, CBETOBBIC

SIBJICHUA.
2. duznueckue MpuOOPHI U MPoIeAYpa NPSIMbIX U3MEPEHUN aHATIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnuie padbomot u onvimol.
1. OmnpeneneHue EHbI IeJICHUs IKaJIbl U3BMEPUTEIHHOTO Mpudopa.
2. M3MepeHue pacCTOSIHUN.
3. H3mepenune 00bE€Ma JKUAKOCTH U TBEPIOTO Tea.
4. Onpenenenue pa3MepoB MaJlbIX TEJ.
5. M3MmepeHune TeMreparypbl HNpH MHOMOIIHM >KHUAKOCTHOTO TEPMOMETpPA H
JaTYUKA TEMIIEPATyPHI.

6. TlpoBeneHne HCCIEIOBAHMS IO MPOBEPKE THIIOTE3BI: JAILHOCTH MOJIETa
mapuka, mymeHHOT0 FOpU30HTAILHO, TeM O0OJIbllle, YeM OOJIbIlIe BHICOTA
IyCKa.

Pa3znen 2. [lepBoHayajibHbIE CBEJCHUS 0 CTPOCHUHU BellleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJbl, HMX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxkenne uactui BemecTBa. CBSA3b CKOPOCTHM JBHXKEHHS YacCTHI[ C
Temriepatypoii. bpoyHoBckoe aBmxenue, muddysua. BzaumopaeiicTBue dwacTwuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOEHUE Ta3oB, KUAKOCTEM M TBEPIBIX

(KpUCTAITMYEeCKUX) Tell. B3auMOCBA3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH



arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpavyuu.

1. HaGnrogenne OpoyHOBCKOTO JBHXKEHUSI.

2. HaGmonenue auddysuu.

3. HaGmionenue  siBJIeHUM,  OOBACHSIOMIMXCA  TMPUTSHKCHUEM WU

OTTAJIKUBAaHUEM YaCTHUII BEIIECTRA.

Jlabopamopnwie padbomot u onvimol.

1. OueHka jJuamMeTpa aromMa METOAOM psAIoB (C  HCHOJIB30BaHUEM

dortorpaduii).
2. OnbITHI 11O HAOIIOJIEHUIO TEIJIOBOTO PACIIMPEHHUS T'a30B.
3. OmnbITEI IO 0OHAPYKEHUIO ICUCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
Pa3nen 3. /IBu:xeHre M B3aUMOAelCTBHE TeJl.
Mexannueckoe JIBH>KEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. Cpenusis CKOPOCTh IPH HEPABHOMEPHOM JBMKEHMH. Pacu€r mytu u
BPEMEHHU JIBUKEHUS.
SBneHne WHEpUMHU. 3aKOH HMHEPUUU. B3auMopieicTBue Tell Kak IMpUYMHA
W3MEHEHMUsSI CKOPOCTH JBHXEHUsI Tell. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
00bEMa BEIIECTBA.
Cwia Kak xapakTepUCTHKa B3auMoOJiehcTBUsl Ted. Cuia ynpyrocTd U 3aKOH
['yka. M3mepenune cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJI€HUE TATOTCHUS U CUja
TsokecTd. Cila TSDKECTH Ha JIpyTux mianetax. Bec tena. HeBecomocts. Croxenue
CWJI, HAPABJIEHHBIX O OJHOW MpsiMOoW. PaBHoxelcTByromas cui. Cuiia TpeHus.
TpeHue CKoJIbXKEHHS U TpeHHUE TOKosA. TpeHre B MpUpoIe U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHU4eCKOTO JIBI>KECHUS TEJa.
2. M3mepenune CKOpoCTH NPSIMOIUHEUHOTO JIBUAKCHHUS.
3. HaOnroaenue siBIeHUs] HHEPLIUU.
4. HalmtoneHne u3MEHEeHHSI CKOPOCTH MPY B3aUMOJICHCTBUU TET.
5. CpaBHEHME MacC MO B3aUMO/ICHCTBUIO TEN.
6. Cno)xeHue Cuil, HalpaBJICHHBIX MO OJTHON MPSIMOIA.
Jlabopamopnuie pabomot u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO IBUKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIH JIEKTPUYECKOT0 aBTOMOOWIISI M TaK Jajiee).

2. OmpexeneHue cpelHE CKOPOCTU CKOJbXKEHHUS OpycKa WIM IIapuKa Io
HaKJIOHHOM IIOCKOCTH.
OrmpeziesieHue MIOTHOCTH TBEPIOro TENa.

4. OmbITHI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsKeHUs (AedopMaiinu)
MPY>KUHBI OT IPUIIOKEHHOM CHUIIBI.

5. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBXKEHUS OT
BEca Tella U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.



Pasznen 4. /laBjienue TBEPABIX TeJl, KUAKOCTEN U ra3os.



Hanenue. CriocoObl yMEHBIIEHUS! U YBETUUYECHUS JlaBiieHud. JlaBieHue rasa.
3aBHCHMOCTh JIABJICHUS Ta3a OT 00bEMa, Temmeparypbl. llepemada aBieHHs

TBEPIBIMH TEJIAMH, KUAKOCTSIMH W ra3amu. 3akoH Ilackais. [THeBMarmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTU OT TIyOMHBI. [ mapocraTmyeckuid
napanokc. Coob1aromuecs cocyasl. ['uapaBnuyeckue MexaHU3Mbl.

AtMocdepa 3emnn u atmMocepHoe napieHue. [IpuuuHbl cyniecTBOBaHUSA
BO3aymHOW o6omouku 3emnu. Ombeit Toppuuemnu. M3mepenune armochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JAaBIIEHUS OT BBHICOTHI HaJl YPOBHEM MODAL.
[TpuOops! 1151 U3MEPEHUs aTMOC(EPHOTO TABICHMUSL.

JleiicTBHE KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BhITankuBarommas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIABJICHHSI Ta3a OT TEMIIEPATYPBI.

[lepenayda naBieHMs )KUJKOCTHIO U Ta30M.
CooOmatomuecs cocyapl.

I'mnpasaunueckuii mpecc.

[IposiBnenue neiicTBUs aTMOCPEPHOTO JaBICHUSI.

AN A T o

3aBUCHMOCTb BHITAJIKMBAIOLIEH CHJIBI OT 00BEMA IOTPYKEHHON Y4acTH
TeJIa ¥ INTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIAKOCTH.

VY ciioBuE I1aBaHus TEN: TJIABAHUE WM NOTPYKEHUE TEIl B 3aBUCUMOCTHU
OT COOTHOIICHHUS INIOTHOCTEHN Tela U JKUJIKOCTH.

N

Jlabopamopnuie pabomot u onvimul.

1. HccnemoBanue 3aBUCUMOCTH BeEca Tela B BOJE OT 00bEMA IOIPYKEHHOM
B KUJKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKUBAIOIIEW  CUJIbI, JCWCTBYIONIEH Ha  TeJO,
HOTPYKEHHOE B KUIKOCTb.

3. lIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEN CUIIbI, JEUCTBYIOLIEH HA TEIO
B JKUJIKOCTH, OT MaccChl Tena.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTHb BBITAJKUBAIOIICH  CHIIBI,
NEHCTBYIOIEH HAa TEJIO B JKMIAKOCTH, OT O0BEMa IOTPYKEHHOH B
AKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH JKUIKOCTH.

5. KoHctpyupoBanue apeomerpa WIM KOHCTPYUPOBAHME JIOJKH H
onpeJiesieHHE €€ TPY30M0 bEMHOCTH.

Paznen 5. PaboTra u MOIIHOCTB. JHEPrus.

Mexanunueckas paboTta. MoOITHOCTb.

[IpocTble MexXaHU3MBL: pblyar, OJIOK, HAKJIOHHAas IJIOCKOCTh. IIpaBumio

paBHOBecus pblyara. I[lpuMeHeHue TmpaBuia paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHernueckas U TNOTEHLIHWAlbHAs SHEPIUs.
[IpeBpanieHre 0gHOTO BUIAa MEXAHUYECKON SHEPTUM B APYTroid. 3aKOH COXpaHEHHUS
SHEPrUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpuMepbl NpOCTBIX MEXaHU3MOB.

Jlabopamopnwie padbomot u onvimol.

1. Omnpenenenve pabOTHI CHIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHUM Teja

110 TOPU3OHTAIBHOM MTOBEPXHOCTH.

2. HccienoBanue yciioBUM paBHOBECHS phlUara.

3. Usmepenue KIIJ] HaKIIOHHOM MJIOCKOCTH.

4. N3ydeHune 3akOHA COXPAHEHUS MEXAHUYECKON YHEPTHH.

8 KITACC

Pa3nen 6. TensioBblie IBJICHUS.

OCHOBHBIE TIOJOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHUS
BemiecTBa. Macca M pa3mepbl aTOMOB U MOJEKYJ. OTBITHI, MOJATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHOKUHETUYECKON TEOPUH.

Mojenu TBEPIOTrO, KUAKOTO M Ta3000pa3HOTO COCTOSHHN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBONCTB ra3oB, KUJIKOCTEH U
TBEPIABIX TEJl HAa OCHOBE IOJOKEHUM MOJEKYISPHO-KHHETHIECKON TEOPHH.
CMmaunBaHM€ U KallWJUISIPHBIE SIBJICHUS. TemIOBOe paclIMpEHUE U CKATHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIIOBOTO IBHUKECHHS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsS] BHYTPEHHEW JHEPruu:
Teronepeaada " COBEpLICHUE paboTHI. Bunpr TEIJIONEPEAAUHN:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3Iy4YCHHUE.

KonnyecTBo TEmIoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeIIoo0MeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBnenuwe
OTBEPACBAHUE KPUCTAUIMYECKMX BEUIECTB. YJEJIbHAas TEIUIOTA IUIaBJIECHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YnenbHas Ttemiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEPaTypbl KHUIIEHHS OT aTMoc(hepHOro
JTaBJICHMUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIIMBa. Y AebHAs TEMI0Ta CTOPAHUS.

[Ipunuunel pabotsl TernoBbix asurarenedt KIIJ| TemsioBoro nBuraTesns.
TernnoBble IBUTaTENN U 3aIIUTa OKPYKAIOIIEN CPEIbI.

3aKOH COXPaHEHHUs U IPEBPALLEHUS YHEPTUU B TEIUIOBBIX ITPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenue GpoyHOBCKOTO JBUKEHUS.



Habmonenne nuddysun.
HaGmroienue siBeHUi cMauyuBaHUs M KAITWJUIAPHBIX SIBIICHUH.
Habmo1eHue TerioBoro pacmpeHus Tell.

AN SN

M3MeHeHne NaBjieHUs Ta3a [PY M3MEHEHMH O0BbEMa M HArpEBAHHUU WIIN
OXJIAXKJICHUM.

[IpaBuna nu3mMepeHus TEMIIEPATypPhI.

Bunbl Terionepenayn.

Oxyax1eHue MpU COBEPIIEHUU PAOOTHI.

Harpeanue npu coBepiiieHur paboThl BHEITHUMH CHJIAMH.

v © N o

10. CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHbIX BEIIECTB.

11. HabGmroieHre KUneHusl.

12. HaGmroieHre OCTOSIHCTBA TEMITepaTyphl PH TUIABJICHUH.

13. Mojenu TEeIIOBBIX IBUTaTe/ICH.

Jlabopamopnuie pabomot u onvimol.

1. OnbITHI O OOHAPYKEHUIO IEHCTBUSI CHUJT MOJICKYJISIPHOTO TIPUTSDKEHUSI.

2. OnBITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IIOBAPSHHOM COJIU MIIH caxapa.

3. OnbITEI IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPECHHS Ta30B, KUJIKOCTEH H

TBEPJIBIX TEIL

4. OrmpeneneHue AaBleHUs BO3yXa B OaJIJIOHE IINPUILIA.
OnbITEI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJIEHUS BO3JyXa OT €ro
00BbE€Ma 1 HArpeBaHMs HITH OXJIAKICHHSL.
6. IlpoBepka runoTes3sl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA XKUIKOCTH
B TEPMOMETPUUYECKON TpyOKE OT TeMIIEPATyPHI.
7. HabmioneHue wu3MeHeHMs BHYTPEHHEM OSHEpruM Tejla B peE3yJibTaTe
TeIUIoNepeauu U pabOThl BHEIIHUX CHIL.
8. HccnenoBanue siBIeHUS TEIUIOOOMEHA MPU CMEUIMBAHUM XOJIOJHOW M
ropsiuY€u BOJIBI.
9. OmnpeneneHue  KOJMYECTBA  TEIUIOTHI,  IIOJYYEHHOTO  BOJOM  IpHU
TEMI000MEHE C HArPETHIM METAIIMYECKUM LUIUHAPOM.
10. OmpeiesieHue yaeIbHON TEMIOEMKOCTH BEIECTRA.
11. McceroBanue nporecca uCrapeHus.
12. OnpeneneHrne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.
13. OnpeneneHre y1eIbHON TEMJIOTHI IJIaBJIEHUS JIbJA.
Pa3znes 7. DiiekTpruecKre 1 MAarHUTHbIE SIBJICHUS.
Onektpu3anus Tena. JIBa poaa 3JIeKTpHUECKMX 3apsaoB. B3ammopeiicTBue
3apsOKEHHbIX Tel. 3akoH KysoHa (3aBUCMMOCTh CWJIBI  B3aWMOJEHCTBUSA
3apsSOKEHHBIX TEJ OT BEJIMYUHBI 3aPsIIOB U PACCTOSIHUS MEXKTY TEIAMH).

DiekTpuueckoe mose. Hampssk€HHOCTh DIIEKTPHYECKOTO Mo, [IpuHmumm
CYTNEPIIO3ULINU IEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyueckux 3apsjioB. DJIEMEHTAPHBIN AJEKTPUYECKUN 3apsl.
Crpoenne aroma. IIpoBONHMKM ¥  [OHMAJIEKTPUKUA. 3aKOH  COXPaHEHUSA
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKAa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHS DJIEKTPUUECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE ). DJIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Dnektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. Y AECIBHOE COMPOTHBIICHHE BeliecTBa. 3akoH Oma
I ydactka nenu. llocnemoBarenbHOe W MApalyieIbHOE  COEOUHEHUE
ITPOBOJHUKOB.

PaGota u MoOmHOCTD dlEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHia.
DJIEKTPUYECKUE LIETH U MOTPEOUTENN dIIEKTPUIECKON dHEpTrun B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHUTHL.  B3anMOJEWCTBME  MOCTOSSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oji€ 3eMJIM U €ro 3HAYeHUe JUIsl )KU3HU Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHoe TMOJie  3JIEKTPUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHWTOB B TEXHUKE. J[€HiCTBME MAarHUTHOTO TI0JIs1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENL TOCTOSHHOTO TOKa. MCmonb30BaHHWE SIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABnenne 3meKTpoMarHuTHOW nHAyKuuU. [IpaBuio Jlenna.
DJIEKTPOreHepaTop. Crioco0sI MOJTy4YECHUS AJIEKTPUYECKOM SHEPIHUU.
DIIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpauuu.

DIIeKTpU3aLHUS TEJL.
JIBa pona 3JIEKTpUUECKHX 3apsA0B U B3aUMOICMCTBUE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U AEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST MHTYKIIMS.
3aKOH COXpPaHEHUS JIEKTPUUECKUX 3aPSI0B.
[IpOBOIHHUKH U TUIIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX JIMHUAN 3JIEKTPUYECKOTO TTOJIS.
HcTouyHrKM NOCTOAHHOIO TOKA.
JIeHCTBHUS DIIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUH TOK B )KUJIKOCTH.
. I'a30BbIM pa3psia.
. U3mepeHune cuiibl TOKa aMIIepMETPOM.
. I3MepeHnune 37eKTpUYeCcKOTro HApsIKEHNS BOJIbTMETPOM.
. Peocrar 1 MarazuH conpoTUBIICHUM.
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. BSaHMOI[eﬁCTBHC ITOCTOAHHBIX MAIrHUTOB.
. MOI[GJ'II/IpOBaHI/Ie HCBO3MOKHOCTH Pa3aCIICHUA ITOJTIOCOB MAarH1Ta.

[EEN
(o))



17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX TTOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJie ToKa. DJIEKTPOMAarHur.

JlelicTBHE MAarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSIHHOTO TOKA.

UccnenoBanue siBICHUS JIEKTPOMArHUTHOM MHTYKIIVH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMPABIICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HHUKHOBEHHS.

DIIEKTPOreHepaTOp MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1.

L

10.
11.

12.

13.

14.

15.

16.

OnpITel TO HAOMIONEHUIO DIEKTPU3AlMU  TEl WHIAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue JEUCTBUS DJIEKTPUUYECKOTO IO HA TMPOBOJHUKU U
JBJIEKTPUKHU.

COopxka u mpoBepKa padOThI IEKTPUIECKOH IIETTH MMOCTOSTHHOTO TOKA.
N3MmepeHne u peryaupoBaHue CUJIbI TOKA.

N3Mepenue u perysimpoBaHUE HAPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4Y€pe3 PE3UCTOp, OT
COITPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIKE 3aBHCUMOCTb AJIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JJIWHBI, IUIOLIAAU MONEPEYHOTO
CEYEHUs U MaTepHaa.

IIpoBepka mpaBuia CIOXKEHHS HANPSXKEHUW TPH TOCIEA0BATEIBHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBwia mjig CWIbl TOKa MPU NapaUIETbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue paboThI JIEKTPUIECKOTO TOKA, UYIIIETO YEPE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUUECKOTO TOKA, BBIAEISEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEH.

Onpenenenue KII1/] narpeBatesi.

HccnenoBanre MarHuTHOTO B3aUMOJICUCTBHS IOCTOSIHHBIX MArHUTOB.
N3yueHne MarHUTHOrO TMOJS  TMOCTOSIHHBIX ~ MarHUTOB MPU  UX
00bEIMHEHUU U Pa3JICJICHUH.

UccnenoBanue NelCcTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JAEMOHCTPUPYIOUIUME 3aBUCUMOCTh CHJIBI  B3aMMOJACHCTBUSA
KaTyIIKM C TOKOM M MAarHuTa OT CHJIBI TOKA W HaIlpaBJICHHUS TOKa B
KATYIIKE.

18. I3yueHune IeCTBUS MAarHUTHOTO TOJISL HA POBOJIHUK C TOKOM.

19. KoncTpynpoBanue u u3ydeHue padoThl JEKTPOBUTATETIS.

20. 3mepenue KIIJ a5ekTpoaBUraTeibHON yCTaHOBKH.

21. OnbITBI TIO  MUCCJEIOBAHUIO SIBIICHUSI JJICKTPOMArHUTHOW HWHIYKIUM:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPaBICHUS HWHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. MexaHuveckue siBJICHHS.

Mexanundueckoe JBWKeHHe. MarepuanbHas Ttouka. CucremMa OTCUeTa.
OTHOCHUTENBPHOCTh MEXAHUYECKOTO JBHMXKEHHUsS. PaBHOMEpHOE MPSIMOIUHEWHOE
nBxkeHue. HepaBHomepHoe npsiMoiuHelHoe JiBHkeHue. CpeaHsis 1 MTHOBEHHAs
CKOpOCTb T€Jla IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHEHOe aBuxkeHue. CB0OOHOE
najgenue. OnwiTel ["anues.

PaBHOMepHOE aBMXeHHE N0 OKpykHOcTU. [lepumon u yvacrora oOpaieHus.
JIuneiHas u yrioBas CKOpocTH. LleHTpocTpeMuTenbHOE YCKOPEHUE.

[Iepssiit 3akoH HetoTona. Bropon 3akon Herotona. Tpernit 3akoH HeroToHA.
[IpyHUIMT CyNIEPIIO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUSI CKOJIbKEHHUS, CUla
TPEHUS MOKOS, APYTUe BUJIBI TPCHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmMuueckasi CKOPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecHe MaTepHajIbHOU TOYKH. AOCOIIOTHO TBEpHoe Telo. PaBHOBecue

TBEPIOr0 Teja C 3aKPEIUIEHHOM 0ChI0 BpameHus. MoMeHT cuibl. LIeHTp TsKeCTH.

Nmnynsc tena. M3Menenne mmiysnbca. IMIyase cuiibl. 3aKOH COXpPaHEHUs
UMITyJbca. PeakTUBHOE IBUKEHHUE.

Mexannueckass pabora U MoOUIHOCTb. PaboTa cun TsSXKeCTH, YIPYrocCTH,
TpeHusi. CBsA3b d3HEepruu u padoThl. [loTeHnanbHas sHEprus Tena, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas SHEeprus cKaTtou npykuHbl. Knnernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPIUU. 3aKOH COXPAHECHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.

1. HaGnrogenne MexaHMYECKOTO JBIKEHUS TeJla OTHOCUTENBHO Pa3HbIX TEl

OTCYETA.



A

10.
11.
12.
13.
14.
15.
16.

CpaBHeHuE MyTedl M TPACKTOPHUM JBUXKEHHS OJHOIO M TOTO K€ Teia
OTHOCHTEIBHO Pa3HBIX TN OTCYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MTPSAMOJIMHEUHOTO ABUKCHHS.
HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO ABUKEHHS.

HaOmronenue nBmXeHUs Teja Mo OKPY>KHOCTH.

Ha6J'IIOI[eHI/Ie MCXaHHNYCCKUX HBHGHHﬁ, IMPOUCXOAAIINX B CUCTCMC OTC‘-IéTa

«Tenexka» TIpd €€ PABHOMEPHOM W  YCKOPEHHOM  JIBHIKECHUH

OTHOCUTEIHLHO KaOMHeTa (PU3HKH.

3aBUCUMOCTb YCKOPEHMS T€Ja OT MACChl Tejla U JACHCTBYIOLIEH Ha HETO
CUJIBI.

HaGnronenue paBeHcTBa CUJI IPU B3aUMOJIEHCTBUH Tell.

N3meHeHue Beca Tena npyu yCKOPEHHOM JABUKEHUU.

Ilepenaua umnynbca py B3aUMOACHCTBUU TE.

[IpeoOpa3oBanus 3HEPrUM IPU B3aUMOAECHCTBUU TEJL.

CoxpaHeHHEe UMITyJIbCA ITPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITYJIbCA ITPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBHUH.
Habmoienue peakTHBHOTO JBMXKEHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUU ITPH CBOOOHOM MAICHUH.
CoxpaHeHHEe MEXaHUYECKON SHEPIUH MPH JBIKECHUU TEJIA MO IEHCTBUEM
IIPYKHAHBI.

Jlabopamopnwie padbomut u onvimol.

1.

KoHcTpynpoBaHue TpakTa Uil pa3roHa U JAJIBHEWIIEr0 paBHOMEPHOIO
JNBWKECHUS IAPUKA WA TEIIECKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WINM JIBHYKEHUS
[IapyKa I10 HaKJIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpEHMs Tejla NPU PABHOYCKOPEHHOM JIBMOKEHUU T10
HAKJIOHHOM IIJIOCKOCTH.

HccenenoBanye 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBYOKEHUU 0€3 HauaJbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JABWXKEHUH 0e€3
HAaYaJbHOW CKOPOCTH ITyTH OTHOCATCSA KaK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKN BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCHMMOCTH  CHJIBI TPEHHsI CKOJIBKEHHMS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUS.

Omnpenenenne ko3 PUireHTa TPEHUS CKOIbKEHUSL.

OrnpeiesieHue KECTKOCTH TPYIKUHBL.

Omnpenenenve paboThl CUIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHHH Tea
110 TOPU30HTAIIEHON TIOBEPXHOCTH.



10. Onipesiesiecae  paboOThl  CHJIBI  YIIPYTOCTH TPH  TOIXBEME Tpy3a ¢
UCIIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXpPAHEHHSI SHEPTUU.

Pa3znen 9. Mexannuyeckue KoJie0aHUS U BOJIHBI.

KonebarensHoe npmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MEPUO]I,
4acToTa, aMIuIMTyAa. MareMaTtu4eckui U NpyXUHHbIA MaaATHUKU. [IpeBpainenue
DHEPrUU MPH KOJIeOATEIbHOM JIBH>KEHHH.

3aryxatonue — koneOanus.  BwiHyx)7eHHbie — konebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoWcTBa MexaHMYecKuX BOJIH. [IpoposibHble U

IOIEpPEYHbIe BOJHBLL JJIMHA BOJHBI M CKOPOCTH €€ PpaclpoCTpaHEHHS.

MexaHuuecKkre BOJIHEI B TBépZLOM TCIIC, CEHCMMYECKHE BOJIHBI.

3Byk. 'poMKOCTh 3BykKa W BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPA3BYK.

JHemoncmpayuu.

1. HaOmronenne xose0aHMii TEJI MOJ AEHWCTBUEM CHJIBI TSKECTA WU CHJIBI
YOPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGnronenue BoIHY X ACHHBIX KOJIEOAHUHN U PE30HAHCA.
Pacnpoctpanenue npooJibHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIN).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30OHAHC.
Jlabopamopnuie pabomot u onvimol.
1. Ompezenenre 4YacTOThl M Mepuoja KoOJeOaHUl  MaTeMaTH4eCKOro

MasTHHUKA.

AN

2. OmpeneneHue 4acTOThl U EpUOAA KoeOaHUM MPY>KUHHOTO MasiTHHUKA.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHuM MOBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HWccnenoBaHue 3aBUCUMOCTH NIEPUOAA KOJIEOAHNUN IPYKUHHOIO MasiTHUKA
OT Macchl Ipy3a.

5. IlpoBepka HE3aBHUCHUMOCTH MepHoJa KoieOaHui rpys3a, MOABEIICHHOTO K
HUTH, OT Macchl rpysa.

6. OmpIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KosebGaHui
MPYKUHHOTO MasiTHAKA OT MAcChl TPy3a M )KECTKOCTH MPYKUHBL.

7. W3MepeHue yckopeHusi CBOOOIHOTO NaICHUSI.

Paznen 10. DjekTpoMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMarHuTHOE  MoJie.  ODJIEKTpOMarHuTHele  BoJiHbl.  CBolcTBa

JIEKTPOMAarHuTHeIX BOJH. Illkasa >3n€eKTpOMarHUTHBIX BOJIH. lcmoap3oBaHME
3JIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.



DJIeKTpOMarHuTHas npupojia ceera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoICTBA ANEKTPOMATHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie padbomot u onvimol.

1. M3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOMIBHOTO

TenedoHa.

Pa3nen 11. CBeroBbIe SIBJICHHUS.

JlyueBas ~ mogmenr  cBera.  Mcrounmkm — cBera.  IIpsaMonuneriHoe
pactipoctpanenue cBera. 3atMenusi Connna u JIynel. Otpaxkenue cera. [lnockoe
3€pKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBeta. [lonHoe BHYTpeHHEE
OTpaXeHHE cBeTa. [VICronp30BaHME TOTHOTO BHYTPEHHETO OTPAKCHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom ayder B JsmH3e. Onruueckas cucrema ¢oToamnmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onruueckas cucrtema. bBiIHM30pyKocTh H
JAJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Onbitel HeloTona. CnoxeHue
CIIEKTpaJbHBIX LBETOB. J(ucnepcust ceera.

Jlemoncmpayuu.

[TpssMosMHEHOE pacIIpPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyudenne n300pa>keHU B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cgera.

OnTuyeckuii CBETOBO/I.

Xop ydelt B coOuparoriei JIMH3e.

X0 1yder B paCCEUBAOLIEH JIMH3E.

[Tomydenune n300paskeHUi ¢ TOMOIIBIO JTUH3.

W N ok~

[Tpuntun nevictBus poroanmapara, MUKPOCKOIIA M TEJIECKOIIA.

10. Mopenb rnasa.

11. PaznoxxeHue 0eiaoro cBeTa B CIIEKTP.

12. [Tomyuenue 0en0ro CBETa MPH CI0KEHUU CBETA Pa3HbBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yTJIA OTPAXKEHUSI CBETOBOTO Jy4da OT yrJjia
naJeHUsl.

2. M3ydeHue xapakTepuCTUK U300paKeHUS MpeIMETa B INIOCKOM 3epKaie.

HccnenoBanue 3aBUCMMOCTH YIJIa MPEIOMIIEHUS CBETOBOTO JIy4da OT yTJjia

MaJICHUSI HA TPAHUIE «BO3IYyX—CTEKIION.



4. TlomyueHnue n3o0pakKeHU ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenne HOKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI coOMparomiei
JIMH3BI.

6. OmBbITHI 10 Pa3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OnbITHI IO BOCHPUATHUIO I[BE€TA MPEIMETOB MPU UX HAOIIOJECHUH Yepes3
I[BETOBBIC (DUITHTPHI.

Pa3znen 12. KBanToBEbIe AIBJICHHUA.

Omneitel Pesepdopna u nmanerapHas monens atoma. Mogenb aroma bopa.
Hcenyckanue u nornomeHue ceera aroMoM. KBanTel. JIuHelyaTbie COEKTPHI.

PannoaktuBHOCTh. Alnbda, 6eTa- U ramMmma-uziaydeHus. CTpoeHue aTOMHOIO
anpa. Hykionnas wmozens aromHoro snapa. HM3zoronmsl. PannoakthBHBIE
npespauenus. [lepron nomypacnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOTO M MAacCOBOTO YHCEIL.
OHeprus CBSA3M aTOMHBIX saep. CBA3b Macchl U dHepruu. Peaknmm cuHTE3a H
nenenus suep. Mcrounuku sueprun CoNHIA U 3BE3I.

SAnepnas sHepreruka. JleMCTBHsS paguOaKTHBHBIX HW3JIIYYEHHU Ha IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CrHeKTpbl U31y4YEHUs U MOIJIOIIECHNUS.

2. CrHexTpsl pa3JInYHbIX ra3oB.

3. Cnektp BoJOpOIA.

4. HabmroneHue TpekoB B kamepe BuibcoHa.

5. PaboTa c4€TunKa HOHU3UPYIOIIMX U3ITyUCHHIA.

6. Perucrtpanus uziy4yeHus NpUPOIHBIX MUHEPAJIOB U ITPOIYKTOB.

Jlabopamopnwie padbomot u onvimel.

1. HaOnrogeHue CIIOMIHBIX M TMHEHUYATHIX CIIEKTPOB U3TYUYCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE DHEPIUM YACTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. U3mepenue paaroakTUBHOTO (OHA.

IHoBTOPUTE/IBbHO-00001IA0OIUI MOAYJIb.

[ToBTOpHTENHEHO-0000AIOIINKA MOYJIb NIPEAHA3HAYEH JJI CUCTEeMaTH3alun
U 000OmeHuss TNPEAMETHOTO  COAEpKaHUS M OMbITa  JESATENbHOCTH,
IPHOOPETEHHOTO MPU M3YYEHUH BCETO Kypca (PU3UKH, a TaKXKe IS TIOJrOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY J3K3aMeHy 10 (u3uke g oO0yyarommxcs,
BBIOPABIIIUX ITOT yUEOHBIN MpeIMerT.

[Ipy n3ydyeHun JaHHOTO MOAYJISA PEATU3YIOTCS M CUCTEMATU3HPYIOTCS BUBI
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUYMBAETCS JOCTHIKEHHE MPEIMETHBIX U
METanpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAY4YHAasi I'PAMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIEHOBaHUSA



SBJICHUW TPUPOJLI U TEXHUKH, OBJIAJIEHUEC YMEHUSIMHU OOBICHITH (PU3UUYECKUE
ABJICHUSI, TPUMEHSA TOJyYECHHbIE 3HAHUWSA, pelIaTh 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpyHUMNIMATBEHO AEATENBHOCTHBIA XapaKTEp JAAHHOIO pas3feia peaau3yercs
32 CYET TOro, 4YTO OOYYarON[MECs BBIIONHAIOT 3aJaHKs, B KOTOPHIX MM
IpeIaraeTcs:

HAa OCHOBE IIOJYyYECHHBIX 3HAHWI paclo3HaBaTb W HAYYHO OOBACHATH
dbu3nueckue BICHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAaHUS (PU3UUECKUX SIBICHUH, B TOM
YUCIIe IS IPOBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHSTh HAy4HbIE OCHOBBI HauWOOJiee BaXXKHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA INPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPIUU.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA [NPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSA

N3ydenne pu3nku Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsl HANpPaBIECHO
Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTare uzydenus Gu3uMKu Ha ypOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs
y obydarorerocss OyayT copMUPOBaHBI CICAYIONIUE JTUYHOCTHBIE PE3yJIbTATHI B
YacTH:
e 1) MaTpMOTH4YE€CKOr0 BOCIIUTAHUA:
e  NpOsBIICHHE HHTEPECA K HCTOPUU ¥ COBPEMEHHOMY COCTOSHHIO POCCHHCKOI

buznueckoil HayKu;

LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHAM POCCUNCKHUX YIEHBIX-(DU3HKOB;

2) rpaJaaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

" OTOBHOCTb K AaKTHBHOMY YYACTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYHMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKCHHM
bu3uKY;

i OCO3HAHUEC BaXHOCTH MOPAJBHO-3THYCCKUX IIPUHOWUIIOB B JCATCIBHOCTU

Y4YEHOTO,

3) 3¢TEeTHYECKOr0 BOCIIUTAHUSA

BOCIIpHUATHUC I3CTCTUYCCKUX KadYCCTB (1)PI3H‘I€CKOI>1 HAYKH: ee rapMOHHYHOI'O
IMOCTPOCHUA, CTPOroCTH, TOYHOCTH, JTAKOHNYIHOCTH;

4) HEeHHOCTH HAYYHOTI'0 MIO3HAHMS:
e OCO3HAaHME LEHHOCTH (U3MYECKOH HAyKH KaK MOIIHOTO HMHCTPYMEHTA
[I03HAHKUSI MHUPA, OCHOBBI PA3BUTUSA TEXHOJOI'MM, BaXKHEWILIEH COCTaBIIAIOLIEH
KYJIBTYPBI;



pa3BUTHE HAy4YyHOUW J0O03HATENLHOCTH, HMHTEpEca K HCCIeI0BaTEeIbCKOM
JeSITeNIbHOCTH;

S) ¢opmupoBaHusi  KYJLTYpPbl 3I0POBbSI W  JIMOLMOHAJIBLHOIO
0J1aromnoJryyusi:
" OCO3HAHHE MEHHOCTH OE30MACHOTO 00pa3a JKM3HH B COBPEMCHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH TIPaBUJI OE€30MacHOTO TIOBEACHHS Ha
TpaHCIIOPTE, HA JOPOraxX, C ANEKTPUUYECKUM M TETUIOBBIM O00OpYJIOBAHHEM B
JIOMAIIIHUX YCIIOBUSX;
" chopMHPOBAHHOCTD HABBIKA Pe()ICKCHH, IPU3HAHNE CBOETO MPaBa Ha OLIHOKY
Y TaKOTO e MpaBa y APYyroro 4eIoBeKa;

6) Tpy10BOT0 BOCTIUTAHMS:
" aKTHBHOE ydYacTHE B DEIICHHH MPAKTUYECKHX 3agau (B pPAaMKaxX CEMbH,
oOpa3oBaTeIbHON OpraHW3alMKM, TOpoja, Kpas) TEXHOJOTUYECKOH U

COLIMAJIbHOM HAIpaBiIEHHOCTHU, TPEOYIOIUX B TOM YHCIEe U (DUIUYECKUX
3HAHUU;

) MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO Npodeccuil, CBA3aHHbIX ¢ (PUUKON;

7) 3K0JIOrH4eCKOr0 BOCIIMTAHUSA:

) OpHCHTAllUs Ha TpPUMEHEHWE (PU3NYECKUX 3HAHWUW IS PEIICHHS 3aaad B
ob0JlacTH OKpYy’Karolel Cpeapl, TUTAHUPOBAHUS IIOCTYIKOB W OICHKH UX
BO3MOXHBIX TTOCTECTBUM [ OKPYIKAIOIIEH CPebl;

" 0CO3HAHWE TIIOOATBHOTO XapakTepa SKOJIOTUYECKUX MpoljieM W MyTed uX
pelIeHus;

8) amanTanuu K HM3MEHSAIIMMCH YCJIOBHSM COLUAJBHOW M NPHPOIHON
cpeabl:

) NOTPEOHOCTh BO B3aWMOJICHCTBUU TP BBIMOJHCHUHM HCCICAOBAHUN M
MPOCKTOB (H)U3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
IPYTHUX;

" [OBBILICHHE YPOBHSI CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPaAKTUUYECKYIO
JIeSITEIILHOCTD;

" nmotpe6GHOCTh B (POPMUPOBAHHH HOBBIX 3HAHMI, B TOM uncie GOPMyIHPOBATH
UJIeU, TIOHSTHUSI, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SIBJICHUSX;

" 0CO3HaHHE ne(UIMTOB COOCTBEHHBIX 3HAHWU M KOMIIETEHTHOCTEH B 00JacTH
buzuKy;

) IJIAaHUPOBAHUE CBOCTO PA3BUTHS B MPHUOOPETEHUH HOBBIX (DU3NUYECKUX 3HAHUM;

) CTpEMJICHHE aHAJU3UPOBATh U BBISBIATH B3aUMOCBSI3U IIPUPOILI, OOIIECTBA U
APKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUI;

OLICHKA CBOMX JEHCTBUH C Y4ETOM BIMSHUS Ha OKPYXKAIOLIYIO CPELY,
BO3MOKHBIX IJ1I00aJbHBIX TTOCJIEICTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBOoeHHS TporpamMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO



oO1ero 06pa3zoBanus y oOyyvaroiierocsi OyayT copMUpoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCALHbBIE YUeOHBIC IEHCTBHSI,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
yYHHUBEpCaJIbHbIC yUeOHbBIC ICHCTBHUSI.

ITo3naBaTe/bHBIE YHUBEpPCAJIbHBLIC yqeﬁnble I[eﬁCTBHﬁ

Bba3oBble JJoruueckue a1elicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(stBICHUI);

yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIACCU(PUKAIINK, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTHU Y MPOTUBOPEYMS B paCCMaTPUBAEMbIX (PaKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIE CBS3M NPH H3YYCHUU (PU3NIECKUX
SBJICHHW W IMPOLIECCOB, JI€JaTh BBIBOJBI C UCIOJB30BAHUEM JETYKTHBHBIX
U UHJIYKTUBHBIX YMO3aKIIFOUEHHM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBSI3SX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSTENIbHO BBIOMpaTh C€Moco0 pelieHus ydeOHOH (u3nyeckon
3aaud (CpaBHEHHME HECKOJIbKUX BAapUAHTOB pEIICHUs, BHIOOpP HamboJiee

HOAXO/IAIIErO ¢ YI€TOM CAMOCTOSTENLHO BEIIEIEHHBIX KPUTEPUEB).

Bba3oBble ucciaeaoBaTe/bCKUeE 1eHCTBUA:

UCI0JIb30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN MHCTPYMEHT IMO3HAHUS;
IPOBOJUTH MO CAMOCTOSITEIHLHO COCTABIIEHHOMY IIJIaHY OMbIT, HECTOKHbBIN
(U3HYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCClIeJOBaHUE (DU3UUECKOTO
SIBJICHUS;

OLICHMBAaTh HAa NPUMEHHMOCTb U  JIOCTOBEPHOCTh HH(pOpMaIHIo,
NOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIBHO (POPMYIMPOBaTh 000OIIEHNS U BBIBOABI IO pe3yjbTaTaM
MPOBEIEHHOTO HAOIIOICHNUS, OIIBITa, HCCIICIOBAHNS;

IPOrHO3UPOBATh BO3MOXXKHOE JalibHeWIllee pa3BUTHE  (PUINUYECKUX
IPOLIECCOB, a TAKXKE BBIJIBUTaTh MPEATION0KEHHS 00 X PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ undgopmanueii:

MPUMEHSTh Pa3TUIHBIC METOJbI, HHCTPYMEHTBI U 3alIPOCHI TIPH TIOUCKE U
orOope MHMOPMALMU WM HAHHBIX C YYETOM MPEIIOKEHHOM ydeOHOM
dbuznyecKoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAIIUIO
pPa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

CaMOCTOSATENIbHO  BBIOMpATh ONTUMANIbHYIO (opMy MpeAcTaBICHUS
uHpOpMAIMU W WUIIOCTPUPOBATh pelIacMble 3aJa4dl  HECIOKHBIMH



CXeMamu, IuarpaMmmaMu, HTHOU rpadukoi U uX KOMOMHALIMSIMU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBbHBIC y‘leﬁﬂble )]Ci’iCTBPISIZ

B XOJC OOCYXKJCHHUS yd4eOHOro Marepuaia, pe3yibTaToB JabOpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI
BBICKA3bIBaTh HJCH, HAICIICHHBIE HA PEIICHHWE 3a7a4d W TOJACpKaHUe
0J1arokeaTeIbHOCTH OOIICHUS,

CONOCTAaBIIATh CBOM CYXKJEHUA C CYXICHUSMH JPYTHX YYACTHUKOB
Jyanora, oOHapy KUBaTh pa3IM4yKle U CXOACTBO MO3UIIM;

BBIPAJKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEJICTABISATh Pe3yJIbTaThl BHITOJIHEHHOTO (PU3MUYECKOr0 OIbITa
(3KCIEepUMEHTa, UCCIEOBaHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  IMpEUMyIIecTBA  KOMaHIHOM U
WHIUBUIYAIbHOW pal0OThl TpU PEIICHUH KOHKPETHOH (u3nyeckomn
POOJIEMBI;

IMPUHUMATH LIEJIM COBMECTHOM NIESATENBHOCTH, OPTAHU30BbIBATh JIEUCTBUS
M0 €€ JOCTIKCHHUIO: PAaClpelessaTh pOJH, OOCYKIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pab0ThI, 000011IaTh MHEHUSI HECKOIBKUX JIFOACH;
BBINIOJIHATH CBOIO YacTh PabOThI, JOCTUTas KAY€CTBEHHOI'O pPe3ysbTara Mo
CBOEMY HAMpAaBICHUIO M KOOPAWMHUPYS CBOU JEHUCTBUA C JPYTrUMHU
YWICHAMHU KOMaHbL;

OLICHHMBATh KAaye€CTBO CBOEro BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE ACHCTBUS

Camoopranusanus:

BBISIBJISITH NMPOOJIEMBI B J)KU3HEHHBIX M YUEOHBIX CUTyalUsX, TPEOYIOIUX
JUTSL perieHus] PU3NYECKUX 3HaHUM;

OPHUEHTHPOBATbCA B  DPa3IU4HBIX IMOAXOJAaX MPUHATHS  pELICHUHN
(MHIMBUAYaJIbHOE, TMPUHATHE pEUIeHUS B TpYIIe, NPUHITHE PEIICHUM
Tpymmoi);

CaMOCTOSTENIbHO COCTABJIATh AJITOPUTM pelIeHUs] (PU3NYECKOH 3a1aun WIIn
IJIaHa MCCIENOBAHUS C YYETOM HMEIOLIMXCSA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATh NPEIJaracMble BAPUAHThI PELICHUH;
7ienaTh BIOOp 1 OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, AMOIMOHAJIbHbIN MHTEJLJIEKT:

JaBaTh aJ€KBATHYIO OLEHKY CUTYAllMK U IPEAJIararh IUIaH €€ U3MEHEHMS;
OOBSICHATH  NPUYUHBI  JIOCTIDKCHHS  (HEIOCTIDKCHHS)  Pe3yJIbTaToOB
JEATENBHOCTH, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHTBb KOPPCKTHUBLI B ACATCIBbHOCTDL (B TOM YHCJIC B XOJ BBIIIOJTHCHMUA
(1)I/IBI/I‘ICCKOI“O HCCIICAOBAHUI  HJIH HpOCKTa) Ha OCHOBC HOBBLIX



00CTOSITENBCTB, W3MEHUBIUUXCS CUTyalldi, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKILIHX TPYIHOCTEW;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUTh ce0s Ha MECTO JIPYroro yejoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYIroro;

IPU3HABATh CBOE NPaBO Ha OMIMOKY IPH pelIeHnH (U3NUECKHUX 3aa4 WK
B YTBEPXKICHUIX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYIoro.

ITPEAMETHBIE PE3YJIbTATBI

K xoniy oOydenust B 7 kjiacce npeMeTHbIe pe3yJbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCSI YMEHHU:

UCIIOJIb30BaTh  TOHATHS:  (U3MYECKHME U  XUMHUYECKHUE  SIBJICHUS,
HaOII0JICHUE, SKCIEPUMEHT, MOJIeNb, TUIOTe3a, €IUHUIIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSHUS BEIecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JBUXEHHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TpPAeKTOpHUs, PaBHOJACUCTBYIOIIAS
cua, nedopmarius (ympyras, IJIacTUYECKas), HEBECOMOCTb,
COOONIAIOIIUECS COCY/IBI;

paznuuath siBieHust (auddy3us, TEII0BOE JIBUKEHHE YACTHI] BEIIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLHUs,

B3aMMOJICHCTBHE TEJ, PAaBHOBECHE TBEPIBIX TEJ C 3aKPEIUICHHOMW OCBIO

BpallleHUs, Iepelada JaBlICHHS TBEPALIMH TEIaMH, >KUAKOCTIMH M
razamu, arMoc(epHoe naBieHUE, IUJIaBaHUE TeJ, MPEBpallCHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SBIICHUE;
pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBJICHUHA B
OKpYy’)XalollleM MHUpE, B TOM uYucle (Pu3nueckue SBJICHUS B MPHUPOJIC:
NpUMEpBl BUKEHUS C Pa3IMUYHBIMU CKOPOCTSIMHU B KUBOW W HEKUBOU
npupojie, ACUCTBUE CHUJIbI TPEHUSI B MPUPOAEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JaBJICHUS Ha KUBOW OpraHW3M, IUIaBaHUE PHIO, phIYaru B
TeJe 4YeJI0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1ayy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUBHYECKUX SBJICHUM;
ONUCHIBATh U3YYEHHBIE CBOMCTBA TE U (DU3UUYECKUE SBJICHUS, UCIIOIB3YS
(Gusrueckre BenMUMHBI (Macca, 00ObEM, IUIOTHOCTH BEIECTBA, BPEMS,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJa TSKECTH, BEC
Tela, Culla TPEHMs, JAaBjieHue (TBEPAOro Teja, >KUAKOCTH, Trasa),
BBITAJIKUBAIOIIAS CUJIa, MEXaHUYecKass paboTa, MOIIHOCTb, IJIEUYO CHJIBI,
MOMEHT CWIbl, KO(D(PHUIMEHT TIOJNE3HOTO0 JIEUCTBUS MEXaHU3MOB,

KHHCTHYCCKAasd M ITOTCHHOUAJIbHAA SHGPFI/IS{), IIpu OIIMCAHUU IIPABHUIIBHO
TPAKTOBATb (bHBquCKPIﬁ CMBICJI HCIIOJIb3YCMBIX BCJINYHH, nx



0003HaueHUd W eAUHUIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbI,
CBA3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEJIMYMHY C JPYTMMHU BEIMYMHAMU,
CTPOUTH IpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBIECHUS U MPOIIECCHI,
UCTIONB3YS MpaBWIa CIIOKEHHUs CHJl (BIOJh OJHOM MpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUIo paBHOBeCHs pbryara (010ka),
«30JI0TO€ TPABWJIO» MEXAHWKH, 3aKOH COXPaHEHHUS MEXaHWYEeCKOU
DHEPTUW, TPHU OTOM JaBaTh CIOBECHYIO (OPMYIHpPOBKY 3aKOHA U
3aMuUChIBATh €70 MATEMATHIECKOE BBIPAKCHUE;

OOBSACHATH (PU3UYECKUE SBJICHUS, MMPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallud NPAKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1—2 M3y4YCHHBIX CBOWCTBA (PU3MUECKHX
SIBJICHHUM, (PU3NIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

peuiaTb paCIIéTHBIC 3aJa4ul B 1-2 }leﬁCTBHH, HCIIOJIb3YAd 3aKOHbI H

dbopmyIibl, CBSA3BIBAIONINE (PU3MUECKHE BEJIUYMHBI: HA OCHOBE aHaIM3a
yCJIOBHSI 33/1a4d 3aMHMCHIBATh KPATKOE yCIIOBUE, TOJICTABIATh (pr3ndecKue
BEIMYUHLL B (POPMYJBI U IPOBOAMTL PACYEThI, HAXOMUTH CIIPABOYHEIE
JaHHBIE, HEOOXOUMBIE JJIA PEUICHUs 3a/1a4, OIEHUBATh PEaTUCTUIHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBath MpoOJeMbl, KOTOpPbIE MOXHO pEHIUTh TPU TTOMOIIU
(GU3UYECKUX METO/IOB, B OTMCAHUM UCCJIEAOBAHUS BBIACISITH IPOBEPSIEMOE
npeAnoyioxkeHue  (TUIOTe3y),  pa3inuyarb W HUHTEPHPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OMMOKM B XOJAE OIbITA, JeJaTh
BBIBOJIBI IO €70 pe3yJibTaTaM;

MPOBOJUTH OMNBITHl 10 HAOMIOJCHUI0 (DU3WYECKUX SBICHUM WIH
buznYeCcKux CBOICTB TEJL: dbopmyIHpoOBaTH MIPOBEPSIEMBIEC
MIPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS,
3aMUChIBATh XOJ OMbITa U (POPMYIUPOBATH BHIBOIBL;

BBINIOJIHATD MPSAMbIE H3MEPEHHUS PACCTOSHMS, BPEMEHH, MAacChl Tela,

O6’béMa, CUJIbI M TCMIICPATYPbI C HMCIIOJIB30BAHHUCM QAHAJIOTOBBIX H

M(POBBIX MPUOOPOB, 3alMCHIBATh IIOKA3aHUSA IPHOOPOB C YYETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

POBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OAHONU (PU3HUECKON BETUYHHBI OT
JIPYroll ¢ HCMOJb30BAHUEM TPSMBIX HU3MEPEHUN (3aBUCHUMOCTH TyTH
PAaBHOMEPHO JABHMXKYILETOCS Tela OT BPEMEHH JBWXCHHS Tela, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca TeJla, KayecTBa 00pabOTKU TOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHUSI OT IJIOIIAIA COMPUKOCHOBEHHUS TEJ, CUJIBI

YIPYrOCTH OT YIUIMHEHHS IPYKUHBI, BBHITAJIKHBAIOIIEH CHIIBI OT 00beMa

HOIPY’KEHHOM YacTh Tella M OT IUIOTHOCTH YKMIKOCTH, €€ HE3aBHCUMOCTH
OT IJIOTHOCTHU TeJa, OT IIyOWHBI, Ha KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN



MJIaBaHMs TEJl, YCIOBUM paBHOBECHUs pbluara M OJOKOB), y4acTBOBaTh B



IUTAHUPOBAHUHM  Y4E€OHOTO UCCIICNIOBaHMs, COOUpaTh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHHsI, CICAys NPEIIOKCHHOMY TUIaHy, (PUKCHPOBATH
pe3yNbTaThl TMOJTYUYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIWYUH B BUIE
MPEIJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI IO pe3yjbTaTaM
UCCIICIOBAHMS,

NPOBOJIUTH KOCBEHHBIC HU3MEPEHHS (PU3UYECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOro Tella, CHUJIA TPEHHS CKOJIBKCHUS,
JaBJICHWE  BO3/AyXa, BBITAJIKWBAIONIAs  CWJa, JCUCTBYIOIIas  Ha
IOTPY’)KEHHOE B KHIAKOCTH TEN0, KOI(PMUIMEHT MOJIE3HOIO IEHCTBHS
MPOCTBIX MEXaHW3MOB), CIIEAys TPEIJI0KCHHOW WHCTPYKIUU: TIPH
BBITIOJTHEHUHA W3MEPEHHH COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHNE HCKOMOW BEJINYUHBI,

coOmro1aTh MpaBuiia TEXHUKHA 0€30MaCHOCTH MPHU padboTe ¢ 1a60paTOPHBIM
000pyTOBaHHEM;

yKa3bIBaTh TPUHIIMAIBI ACHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOMCTB:
BEChI, TEPMOMETp, IMHAMOMETpP, COOOIIAIOIIKECS COCYAbl, OapoMmeTp,
phIuar, MOJBWKHBIN M HETIOIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh MPHUHIIUIBI  JEHCTBUS M3YyYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX ONHWCAHHUA (B TOM YHCIE:
MOJAIIUITHAKK, YCTPOWCTBO BOJONPOBOJA, THIAPABIMYCCKUN  Ipecc,
MaHOMET], BRICOTOMED, TIOPIITHEBOM HACOC, apPEOMETP), UCTIONIb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTh  NPUMEPHl  (HAXOMWTh  WH(OpPMAIMIO O  TPUMEpPaAX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUM B TTOBCETHEBHOMN
KU3HU ISl oOecrieueHrss 6€301acHOCTH MpU OOpalieHuy ¢ npudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOIIOACHUS
HOPM SKOJIOTHUYECKOTO TTOBEIACHUS B OKPY KAIOIIICH CpeIe;

OCYIIECTBISATh OTOOP HCTOYHWUKOB wuHpopMmanmu B MHTepHere B
COOTBETCTBHUH C 33/IaHHBIM IMOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHUH M IyTEM CpPaBHEHHMsS pPa3IMYHbIX MCTOYHHUKOB BBIAENATEH
UHPOPMAITUIO, KOTOpas SBISICTCS NPOTHBOPEYMBOW WM MOXKET OBITH
HEJIOCTOBEPHOM;

WCIIOJIB30BATh MPHU BBITOJTHCHUH yY€OHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JUTEPATypy (PU3MUECKOTO CONEpKaHHs, CIPABOYHBIE MaTepUabl,
pecypesl cetr MHTEpHET, BIageTh NPUEMAMU KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBanus UH(POPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHBIE KPAaTKHWE MUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 WCTOYHHMKOB MH(pOpMaImu (PU3NIECKOTO COACPKAHUS, B TOM



yuciae MyOJuMYHO JeNlaTh KpaTKHe COOOILIEHUS O pe3yJbTaTax IMPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNM, NpPU ITOM TPAMOTHO HCIOJIb30BATh
U3YYEHHBIM MOHATUMHBIN ammapaT Kypca (U3HKH, COINPOBOXKIATh
BBICTYIUICHUE ITPE3CHTALUEH;

IpU BBHINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI pacmpenensiTh
00s13aHHOCTH B TPYIIIE€ B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ayaMH,
CIEIUTHh 3a BBIOJIHEHUEM IIJJaHA JCHCTBUM, aJIeKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JESATENBHOCTh  TPYIIbI,  BBICTPAUBAaTh
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiry oOyueHust B 8 kijiacce nmpeMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHUIA:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE ABUKECHHE
aTOMOB U MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
aMop(HbIE TeJa, HACHIIICHHBIH W HEHACHIIICHHBI Tap, BIAXXHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSISI DSHEpPrus, TEIJIOBON JIBUTaTElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, FIEKTPUUECKOE MoJie, TPOBOAHUKH
U JUAJIEKTPUKH, HOCTOSIHHBIN 3JIEKTPUUYECKUIM TOK, MATHUTHOE TI0JIE;
pazinuarh SBJICHUS (TEIJIOBOE pacUIMpeHHE W C)KaTue, Teruiolnepesaya,
TEIJIOBOE PaBHOBECHE, CMAUMBaHUE, KAMUJUISIPHBIC SIBICHUSI, UCTIApCHUE,
KOHJICHCAIUsl, TUIABJI€HUE, KpUCTauIM3anus (OTBEpJieBaHUE), KUIICHHE,
Terionepeaadya (TerIONnpOBOAHOCT, KOHBEKIIUS, U3ITyYCHHE),
AIEKTpU3alMs TEJ, B3aUMOJICUCTBUE 3apsOB, JEUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aMMOJECHUCTBUE MArHUTOB, JIEMCTBUE
MarHMTHOTO MOJIsl HA TIPOBOJIHUK C TOKOM, JIEKTPOMATrHUTHAST MHIYKIIHS)
0 OINUCAHHID MX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3MYECKUX  SBJICHUM B
OKpYy’XalollleM MHUpE, B TOM uuclie (Pu3nuecKue SIBJICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWULSIPHBIE SIBIICHUST B MPUPOJE,
KPUCTAIBI B Ipupone, usnydenue CONHIA, 3aMep3aHHe BOJIOEMOB,
MOpCKHUE Opu3bI, 00pa3oBaHUE POCHI, TYMaHa, MHESI, CHETa, DJICKTPUICCKUE
SBJICHUS B atMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiiH, Jpeiid MOJIIOCOB, POJIb MATHUTHOTO TOJIA ISl JKM3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpH3HAKH) (HU3UUECKUX
SIBIICHMI;

OMHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UYECKUE SBICHUS, UCIIOIB3YS
dbu3nueckue BeTUUUHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPTUs, KOJIUYECTBO

TCIUIOTHI, YACJIbHasA TCHHOéMKOCTB BCIICCTBA, VYyACJIbHAA  TCILIOTA



IUTaBJICHUS], yJeNbHAas TeIloTa NapooOpa3oBaHusl, yJAelbHAs TeIuloTa
CropaHusi TOIUIMBA, KO3(P(PUUMEHT TMOJIE3HOr0 JAEUCTBUS TEIUIOBOM
MalIuHbl, OTHOCUTEJIbHAS BJIAXHOCTh BO3[yXa, 3JEKTPUUECKUN 3apsi,
Cuia TOKa, 3JIEKTPUYECKOE HANpPsDKEHHUE, CONPOTUBIIEHUE NPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHHWE  BellecTBa, paboTa M MOIIHOCTb
ANEKTPUYECKOr0  TOKa), IMpPU ONUCAHWU TMPABWIBHO TPAKTOBAThH
(U3HYECKUI CMBICI UCIOJIb3yEMbIX BEJIMYMH, 0003HAUYECHHS] W €IMHULIBI
¢u3nyecKux BEIUYUH, HAXOAUTH (DOPMYJBI, CBS3BIBAIOIIME JaHHYIO
(¢u3nYeCKyl0 BEIWYMHY C JAPYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJICHUS M MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKCHHUS MOJIEKYJSIPHO-KHHETHYECKOW TEOpUU
CTPOEHHUS BEIIECTBA, MPHUHIIMI CYNEPIO3ULIUU MOJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa i yyacTka LEeMu, 3aKOH
Jxoyns—JleHna, 3akOH COXpaHEHMsI DSHEPruM, NOpPU OSTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMChIBaTh €r0 MaTeMaTUYECKOe
BBIPAYKEHUE;

OOBACHATH (PU3MYECKUE TPOLIECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHTyalul MPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISBIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
IIaroB ¢ Omopod Ha 1-2 M3y4YEeHHBIX CBOWCTBA (PU3MUECKUX SIBJICHUM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peliath pacuyeTHble 3a1a4d B 2—3 JEHCTBHs, WCIIOAB3YS 3aKOHBI U
dbopmMyIbl, CBs3bIBatONIME (PU3NYECKHE BETWYMHBI: HA OCHOBE aHalIM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTATOK
JaHHBIX JJIs pELIeHWs 3ajadd, BbIOMpaTh 3aKOHBI U (HOpPMYIIH,
HEOOXOJMMBIE ISl €€ pEIICHUS, NPOBOJAMTH PAacUYeThl M CPABHUBATH
MOJTy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpoOJEMBbl, KOTOpPbIE MOXXHO pEIIUTh MPU MOMOLIH
(U3NYECKUX METO/OB, MCIOJIb3Yysl ONUCAHUE HCCIENOBAHUS, BBIICIATH
IPOBEPAEMOE MPEANOJIOKEHUE, OLICHUBAaTh NPABWIBHOCTH MOPSAKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€71aTh BBIBOBL;

OPOBOAMUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
¢u3nyecKux CBOWCTB TN (KanWUISIPHbIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIIEPATyphl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHusi MpH M3IYYEHUM OT I[BEeTa H3Jyvarouieil (morioiaromieil)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATyphl KUIKOCTU U
IJIOIIAMK €€ IOBEPXHOCTH, OJIEKTPH3alMs Tel ¥ B3aUMOJCHCTBHE
AIIEKTPUUECKUX 3apsA0B, B3aUMOJCHCTBUE TMOCTOSHHBIX MAarHHUTOB,



BU3yall3allisl MAarHUTHBIX TMOJIEM TOCTOSHHBIX MArHUTOB, JEHCTBUS
MAarHUTHOTO TOJISI Ha MPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHWTA,
CBOWCTBa DJIEKTPOABUTATENII TIOCTOSHHOTO TOKa): (opmymupoBaTh
IPOBEpSAEMbIC MPEIONIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUsl, OMMCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATDh ~ NOPSIMbIE  U3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJIAKHOCTH BO3/lyXa, CWJIbl TOKAa, HANPSKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JIATUYMKOB (DU3UYECKUX BEIUYUH, CPaBHHUBATH
pe3yIbTaThl K3MEPEHUH ¢ YIETOM 3aJaHHON abCOIFOTHOM OIPEITHOCTH;
MIPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHON (PU3MYECKON BEIUYUHBI OT
JIpYyrol C HCMOJb30BAaHUEM TMPSAMBIX HU3MEPEHUH  (3aBUCHUMOCTh
COIPOTUBIICHUA NPOBOJHHUKA OT €ro JJIMHBI, IUIOMAAd MONEPEYHOTO
CEUCHMS U YAECIBbHOIO CONPOTHUBIICHHS BEUIECTBA IPOBOJAHUKA, CUIIBI TOKA,
UOYIIETO 4epe3 MPOBOAHUK, OT HANPSHKEHUST HA  IMPOBOJHUKE,
UCCIIEOBAHUE IIOCJIEAOBATEIBHOIO W  MapaJUIEIbHOIO  COEOUHEHHM
MPOBOJHUKOB): TUIAHUPOBATh UCCJIEAOBAaHUE, COOUpaTh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHsI, CIACAYysS MPEIIOKEHHOMY IUTaHy, (UKCHPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH B BHJE€ Tabmuil U rpaduKoB,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEA0BAHNUS,

MPOBOJUTh KOCBEHHBIE HU3MEPEHUs (PU3MYECKUX BEJIMYUH (yIeTbHas

TEIZIOEMKOCTh ~ BEIECTBA, CONPOTUBICHHE NPOBOAHMKA, pabora Wu
MOIITHOCTh 3JICKTPUYECKOTO TOKA): IJIAHUPOBATh HM3MEPEHHS, COOMpaTh
AKCIIEPUMEHTAILHYIO0 YCTAaHOBKY, CIEIys MPEII0KEHHOW WHCTPYKIMH, U
BBIYUCIISITh 3HAYEHUE BEJIMYNHEIL;

coOJTI0/1aTh MpaBHJia TEXHUKHA 0€30ITaCHOCTH MPHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

XapaKTepPU30BaTh TMPHUHIIUIBI  JEHCTBHUSI HM3YyYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HMX ONHCAaHHSA (B TOM YHCIIC:
CHUCTEeMa OTOIUICHUS JOMOB, TMHTPOMETp, TMapoBas TypOWHa, aMmIepMmeTp,
BOJILTMETP, CYETUUK DIEKTPUUECKONM DHEPIHH, DJIEKTPOOCBETUTEIBLHEIE
IpUOOPBI, HarPEeBATCIIBHBIC AJICKTPOIPUOOPHI (IIPUMEPHI), FICKTPUICCKUE
MIPEIOXPAHUTEITH, DICKTPOMArHUT, DJICKTPOIBUTATENb TIOCTOSHHOTO TOKA),
WCTIOJIB3YsI 3HAHUS O CBOWCTBAX (PU3MUECKHUX SBJICHUN W HEOOXOIUMBIE
(bu3uIeCKre 3aKOHOMEPHOCTH,

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA W H3MEPHUTEIIHHBIC
npuOOpbl 10 CcXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKHUJIKOCTHBIM
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, JBHTaTeIb BHYTPCHHETO
CrOpaHusl, AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI JJIECKTPUUCCKUX



Henen ¢ nocjaeAoBaTe/bHbIM U MapauleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUEHUS 3JIEMEHTOB AJEKTPUUECKUX LIETIEH;
OPUBOAUTH  MpPUMEPHl  (HAXOIWUTh  HH(OpPMAIMIO O  IPUMEPAX)
MPAKTUYECKOTO HCIMOIb30BaHUS (U3MUECKUX 3HAHUW B MOBCEIHEBHOMN
XKU3HU 17151 oOecrnieueHust 0€30MacHOCTU Mpu oOpalieHuu ¢ npudopamu u
TEXHUYECKUMU YCTPOMCTBAMHM, COXPAHEHHSI 3J0POBbS H COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH Cpee;

OCYLIECTBISAITh TMOUCK HWHGpOpMaMK  (HU3UYECKOTO COACpKaHUA B

WHTepHETE, HAa OCHOBE HMEIOIINXCSA 3HAHUM W IIyTEM CpaBHEHHS
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATH  MH(POPMAIIMIO, KOTOpas
SIBIISIETCSI IIPOTUBOPEUYNBOI HITH MOYKET OBITh HEJIOCTOBEPHOM;
WCIOJIB30BATh MPHU BBITOJTHCHUHN yYeOHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MUECKOTO COJEpKaHHs, CIPABOYHBIE MaTepUabl,
pecypcsl cetr MHTEpHET, BIageTh NPUEMaMU KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHUS,
0000mass uHPOpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB (HU3UYECKOTO
colepXkaHusi, B TOM WYHCIC MYyOJWYHO TIPEJACTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HMCCIIEIOBATEIBCKON JESITEIBHOCTH, TIPU 3TOM TPaMOTHO
UCTIONB30BaTh HW3YYCHHBI TIOHATUWHBIA —ammapaT Kypca (H3uKw,
COTIPOBOXK/IaTh BBICTYIUICHHUE MPE3CHTAITUCH;

IPY  BBITIOJHEHWH YYEOHBIX TIPOEKTOB M HCCIEIOBAHUN (PU3MUECKHUX
MPOIIECCOB pacHpenesiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTH 32 BBHITIOJHEHUEM IJIaHA JACHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBCHHBIH BKJIaJ B
NESATENBHOCTD TPYIIIBI, BEICTPABaTh KOMMYHHUKATHBHOE B3aHMMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K koHiry oOyueHust B 9 kijiacce nmpeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMEHUIA:

WCIIOJIb30BaTh IOHATHSA: CUCTEMA OTCYETa, MaTepualbHas TOUKa,
TPAeKTOpHsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO ABMXKEHUS, nedopmarus
(ympyrasi, IjacTU4ecKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,

HEBECOMOCTb M IIEPErPY3KH, LEHTP TSHKECTH, abCONOTHO TBEPIOE TEIO,

LEHTP TSHKECTH TBEPIOIO Tella, PABHOBECHE, MEXAHUUECKHME KOJIeOaHus U
BOJIHBI, 3BYK, MHGPa3ByK M YIbTPa3ByK, O3JEKTPOMArHUTHBIC BOJHBI,
IKaJjia AJIEKTPOMArHUTHHIX BOJIH, CBET, OJU30PYKOCTh U JTaIbHO30PKOCT,
CIIEKTPhl UCITYCKAHUSI W TMOIJIOIICHUS, alb(a, O0eTa- U raMMa-u3aydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTeTHKA;



pazinuarh sIBJIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIXKEHHE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JABHXKEHHUE MO OKPY>KHOCTH, B3aUMOJCHCTBUE
TeJ, PEaKTUBHOE JIBIDKCHUE, KOJieOaTeIbHOE ABWKEHUE (3aTyXxarouue u
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, IMPAMOJIMHENHOE PACIPOCTPAHECHUE, OTPAKEHUE U TPEJIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3sioKeHUe 0eI0ro CBETa B
CIIEKTP MY CJIOXEHHE CHEKTPAJIbHBIX IIBETOB, JMUCIIEPCUS  CBETA,
€CTECTBCHHAsl PAaJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MYECKUX  SBICHUA B
OKpy>KaromieM Mupe (B TOM uucie (U3MUECKHe SBICHUS B MPHUPOJE:
MIPUJIMBBI U OTJIMBBI, IBUKEHHUE TUIAHET COJTHEYHOW CUCTEMBI, PEAKTUBHOE
JIBHOKEHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMHU,
3EMJICTPACEHUE, CEUCMUYECKHE BOJHBI, LYHAMH, D5XO0, LBETa Tell,
ONTHYECKUE SIBJICHUS B TMPHUPOJIC, OMOJOTUYECKOE IEHCTBUE BHIIUMOTO,
yIbTPadrOIECTOBOTO W  PEHTTC€HOBCKOTO M3JIy4YEHUH, €CTECTBEHHBIM
pPaIuOaKTUBHBIN (DOH, KOCMUYECKHE Jy4dd, PaJUOAKTUBHOE W3IYyUYCHHE
MPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAJWOAKTUBHBIX M3JIyYCHHH Ha
OpraHu3M YeJOBEKa), IPU 3TOM IMEPEBOJUTHh IMPAKTUYECKYIO 337a4yy B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBA (IMPHU3HAKH) (PU3UYECKUX
SIBIICHUH,

OTHUCHIBATh M3YUYEHHBIEC CBOMCTBA Te U (DU3UUYECKUE SBJICHUS, UCIIOIB3YS
dbu3uyeckre BEIUYMHBI (CpeAHsii W MIHOBEHHAsl CKOPOCThb Tela MpH
HEPABHOMEPHOM JBWXEHUHU, YCKOPEHHUE, IEPEMEIIECHUE, IIyTh, YIJIOBas
CKOpPOCTb, CWJa TPEHMSA, CUJIa YIPYTOCTH, CUJIA TKECTH, YCKOPEHUE
CBOOOJHOTO TMAJIeHUs, BEC Tela, HWMIIYJIbC TeJja, HMIIYJIbC CHUJIbI,
MeXaHuueckas pabdoTa W MOINHOCTb, IOTEHIMANbHAS DHEPrusi Tena,
MOJHATOrO HaJ IMOBEPXHOCTHIO 3EMJIA, MOTEHLHAIbHAS SHEPTUs CKATOU
IPY>KUHBI, KUHETUYECKAasd DHEPIus, MOJHAs MEXaHU4YecKas DdHEeprus,
NEPUOJ U YacTOTa KoyieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTelib MPEJIOMIICHUS CPe/ibl), IPU ONMUCAHUU
NpaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH MCIOJIb3YEMbIX BEIUYMH,
0003HaUeHUS W EAVHUIBI (DU3UYECKUX BEIMYMH, HAXOIUTH (OPMYIIBI,
CBSI3bIBAIOLIME JAaHHYIO (PU3UYECKYIO BEJIUUYMHY C IPYTMMH BEIMYMHAMU,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUYNH;
XapaKTepu3oBaTh CBOWCTBA T, (U3UYECKUE SBJICHUS M IPOIIECCHI,
HCTIOJIB3YSl 3aKOH COXPAHEHUs dHEPIMU, 3aKOH BCEMUPHOI'O TATOTECHUS,



OPUHIMI CYNEpPIO3UIMK CHJI, NPUHIUII OTHOCUTENbHOCTH ['anmuies,
3aKOHbl HBIOTOHA, 3aKOH COXpAHEHUS HMITYJIbCA, 3aKOHBI OTPAXKECHHS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAA0BOTO U MACCOBOTO YHCEI
OpU SJACPHBIX PEAKIUSIX, IPU ATOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMaTUYECKOE BBIPAKEHHUE;

O00BACHATH (U3MUECKHE TPOLIECCHl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISBISATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHHUE U3 2—3 JTOTMYECKHUX
IaroB ¢ Omopoil Ha 2-3 W3Y4YEHHBIX CBOWCTBA (DU3WUYECKUX SIBIICHHA,
($u3nYeCcKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelmars pacyeTHble 3ajadd  (ONMHMPAIOIIMECs Ha CHCTeMy M3 2-3
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBS3BIBAIOLINE (PUZNUECKUE
BEJIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUS 3aJadyd 3alHChbIBaTh KpPATKOE
yCIIOBHE, BBISBIATH HEIOCTAIOUIME WM W30BITOUHBIE JAaHHBIE, BHIOMPATH

3aKOHBI ¥ (POPMYJIBI, HEOOXOMUMBIE JUIS PEIICHHUS, IPOBOIUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTH TIOJYYCHHOTO 3HAYCHUS (PU3HUECKOU
BCJIMYMHEI,

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TMPU OMOIIU
(U3NYECKUX METOJIOB, WCIIONB3Yysl OMUCAHHWE HWCCIICIOBAHUS, BBIICIATH
IPOBEpSEMOE TPEANOJIOKECHUE, OICHUBATh NPABWIBHOCTH  IOPSIKA
MPOBEICHUSI  WCCJICNOBAaHMsI, JENaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIOACHUI U OIBITOB;

MPOBOJUTH OMBITHI MO HAOMIOACHWIO (U3MYECKUX SBICHUNA WJIU
bu3HUecKuX CBOMCTB Tei (M3yueHHE BTOPOro 3akoHa HploTOHA, 3akoHa
COXPAaHEHHUs DHEPTUH, 3aBUCUMOCTh TMEpHOAa KOJeOAHWW MPYKUHHOTO
MasTHHKa OT MacChl Ipy3a M XECTKOCTH MPYKUHBI ¥ HE3aBHCUMOCTH OT
aMILUTHTYIBI MaJIBIX KOJICOaHUH, TPIMOJIMHEHHOE paclpoCTpaHEeHUE CBETa,
pa3ioxeHue Oeloro cBeTa B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)XeHHs MpeaMeTra B coOuparomieit
JMH3e, HAOJIOJIEHUE CIUIONMIHBIX W JIMHEHYATBIX CHEKTPOB H3IyUYCHUS):
CaMOCTOSITENILHO  COOMpaTh yCTaHOBKY W3 HM30BITOYHOrO Habopa
o0OpyIOBaHUs, OMNKWCHIBATH XOJ ONBITA W  €ro  Pe3yJbTaThl,
bopMyIHpPOBATH BHIBOIHI;

MPOBOJUTH MPU HEOOXOMIUMOCTH CEPUIO MPSMBIX W3MEPCHUM, OTPECIIsis
CpenHee 3HaueHUE u3MepsieMol BenudyuHbl (POKYCHOE paccTosHuE
cobuparomield JIMH3bI), OOOCHOBBIBATH BHIOOP CIOcOo0a H3MEpPEHUs
(u3MepuUTebHOTO Mpudopa);

NPOBOJNUTh HCCIEAOBAaHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEIUYHUH C
WCIIOJIb30BAaHUEM TPSIMBIX W3MEPEHUN (3aBUCHUMOCTH MYTH OT BPEMCHH



IIpY PaBHOYCKOPEHHOM JIBFDKCHMHM 0O€3 HadaJbHOM CKOPOCTH, TEpHOJIa
KOJICOaHM MaTeMaTHYeCKOT0 MAasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yTiia OTPaKEHHUS CBETa OT yIJIa MAJICHUS W YIJia MPEJTOMIICHHSI OT yTIJia
najieHus): IUIAHUPOBAaTh MCCIEOBAaHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThbl IOJYYEHHONW 3aBHCHUMOCTHU
dbu3uYeCcKUX BEIWYWH B BUJE TaOIUIl U rpaduKoB, JeaTh BBIBOJBI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3UYECKUX BEIHYMH (CpPETHSSA
CKOPOCTh M YyCKOPEHHE Tela TpH PABHOYCKOPEHHOM JBMIKEHUH,
YCKOPEHUE CBOOOIHOrO MAAeHUs, KECTKOCTh HPYKHHBIL, KOI(PQUIHEHT
TPEHUSI CKOJBKECHUS, MEXaHW4ecKas pabdoTa W MOIIHOCTh, YacTOTa U
nepuosi KojeOaHuil MaTeMaTH4ecKoro | MPYKUHHOTO MAasTHUKOB,
ONTHYECKas Ccujia coOuparomel JUH3bI, PaguOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUsS, COOMPATh SKCINEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIENYsl MPEIIOKEHHON WHCTPYKIIUU, BBIUYUCISATH
3HAYEHUE BEJIMYMHBI M aHAJIM3UPOBATH [IOJYYEHHEIE PE3YILTATEI C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHU;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH TP paboTe ¢ JabopaTOpHBIM
000py0BaHUEM;

pasnuyaTh OCHOBHBIE TIPH3HAKM M3YYCHHBIX (PU3NYSCKUX MOJIEIICH:
MarepuajibHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOYEYHBIH HCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJeIb aToMa, HYKIOHHas
MOJIeSTb AaTOMHOTO SI/PA;

XapaKTepU30BaTh MPHUHIIUIBI  JEHCTBUS HM3YyYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
CIIUJIOMETP, JaTYUKHU TIOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, paKeTa,
9X0JO0T, OYKH, Mepuckom, Qoroanmapar, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), WUCHOJB3ys 3HAHUS O
cBOMCTBaX (UBUYECKHX SIBICHUW U  HEOOXoAUMBbIE  (UBUYECKUE
3aKOHOMEPHOCTH,

UCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU U3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOIECCOB
IpY PEIICHUH YYCOHO-TIPAKTUYCCKUX 3a7ad, ONTHYCCKHE CXEMBI IS
NOCTPOEHUS NU300PAKEHUI B INTIOCKOM 3€pKajie U COOMparoLel JIMH3E;
OPUBOAUTh  MpPUMEPHl  (HaxXoauTh  HWHPOPMANUIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHUNW B TOBCEIHEBHOMN
KU3HU ISl obecriedeHrs 0€30macHOCTH MpU oOpalleHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbSI M COOJIOICHUS
HOPM JKOJIOTHUYECKOTO TTOBEJCHUS B OKPY KAIOIIIEH CpeIe;



OCYLIECTBJISATh MOMCK HH(pOpManuu ¢dusndyeckoro conaepxanHusi B HHTepHeTe, camMOCTOATEIHHO
dopMyaupyss TOMCKOBBI 3ampoc, HAXOAUTh IMYTH ONPENEICHUS JOCTOBEPHOCTH MOIYYEHHOU
uH(pOpMaIMU HA OCHOBE UMEIOIIMXCS 3HAHUI U IONOJIHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPHU BHIIOJIHEHUH YYEOHBIX 3aJaHUl HAyYHO-NOMYJSPHYIO JUTEPATYPYy (PU3UYECKOTrO
COJlepXKaHusl, CIPAaBOYHBIE MaTepuaibl, pecypcsl ceTd VIHTepHeT, BIaaeTh MPHEMaMH
KOHCIIEKTHPOBaHHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIMK U3 OJTHOM 3HAKOBOW CHCTEMBI B APYTYIO;
CO03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIEHUSI HA OCHOBE MH(POPMAIIUU U3 HECKOJIBKUX
UCTOYHUKOB (PU3UYECKOT0 COACpKaHUSA, MyOJUYHO MPEACTABIATh PE3yJbTaThl MPOEKTHON WIN
UCCIIEIOBATEIIbCKOM JECATEIIBHOCTH, IPU 3TOM I'PaMOTHO MCIIOJIb30BAaTh W3YYEHHBIW IOHITUWHBIN
anmapar HW3y4aeMoro pasjiena (U3HMKM W CONPOBOKIATh BHICTYIUIEHHE IPE3CHTAUEH ¢ y4ETOM
0COOEHHOCTEN ayJMTOPUU CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo 1yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kourpoabnblie | IlpakTnueckue
n/n MPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThbI padoThbI
pecypcsl
Paznen 1. ®usnka u €@ posib B MO3HAHHH OKPY:KAOLIEr0 MUpa
bu6nmoreka [JOK
1.1 ®dusuka - HayKa o oJie 2
M3HKa - HayKa O pHPoa https://m.edsoo.ru/7f416194
bubmnoreka IIOK
1.2 dusnueckue Be 2 1
FSHHCCIHE BEIHHHR https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaY4YHBIN METO/ MO3HAHUS 2 bubmmorexa [IOK
’ Y A https://m.edsoo.ru/7f416194
Htoro no pazaeny 6
Pa3pnen 2. IlepBoHaya/ibHbIe CBEICHUS O CTPOCHUM BelllecTBA
bubmuoreka [{OK
2.1 C 1
ThocHHe BelliecTsa https://m.edsoo.r/7f416194
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79 JIBM>KEHHE ¥ B3aHUMOJICHCTBHE YaCTHUI] Bbubnuoreka [JOK
' BEIeCTBA https://m.edsoo.ru/7f416194
Bbubmmoreka [HIOK
23 ArperaTHble COCTOSTHUSI BEIIIECTBA 1

https://m.edsoo.ru/7f416194

Hroro no pasneny

Pa3nen 3. /IBu:keHUe U B3aMMOJAeCTBHE Te

3.1 MexaHndecKkoe JBUKCHHUE bubmorexa [IOK
’ a https://m.edsoo.ru/7f416194
32 Nuepuus, macca, IIOTHOCTh bu6nmoreka [JOK
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bu6nmoreka [JOK

33 Cuia. B 14 1
HTa. BHIRL CIT https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBiaenne TBEPABIX TeJ, ;KUAKOCTE H ra3oB
41 Iasnenue. [lepenaua 1aBaeHus TBEPIABIMU 3 bubmmoreka [IOK
) TEJIaMHU, )KUAKOCTIAMHA U ra3aMu https://m.edsoo.r/7f416194
Bbu6nuoreka [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.r/7f416194
Bbu6nuoreka [JOK
4. A
3 TMOCHEpHOE aBIeHHE 6 https://m.edsoo.r/7f416194
44 JleiicTBUE KUIKOCTH | ra3a Ha MOrPYKEHHOE 7 3 bub6nuoreka LIOK
' B HUX TEJIO https://m.edsoo.r/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGoTa m MOIIHOCTB. DHEprus
bu6mmoreka [IOK
> PaGora u mommocTs 3 ! https://m.edsoo.r/7f416194
bubmmoreka [IOK
32 Hpoctbie MexanHMEI > ! https://m.edsoo.r/7f416194
bubmmoreka [IOK
. M 4
33 CXQHITIECKas SHEpTHA https://m.edsoo.r/7f416194
Hroro no pasneny 12
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 10
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8 KUIACC

Kosaun4yecTBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3ie/ioB H TeM nudpoBbIie
Ne i/ P Konrtpoabnsie | IIpakrnueckue (mucpp )
NMpOrpaMmbIl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Pa3pen 1. TenyioBuIe ABJICHUS
1.1 CrtpoeHue 1 CBOICTBA BEIIECTBA 7 bubmmorexa [IOK
) p m https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 Teroseie mporecce! 21 ! 3 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zpen 2. DiaekTpryecKue 1 MATHUTHbIE SIBJICHUS
21 DIIeKTpUYECKHE 3apsi/Ibl. 3apsHKEHHBIE Tena 7 bubnmnoreka [IOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
2.2 I1 i i 2 1 4
OCTOSIHHBIN DJIEKTPUUECKHI TOK 0 httos://m.edsoo.ru/ 7418 Lce
bu6nmoreka [JOK
23 M 6 1 1
ATHHTHDIC ABJCHI https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
24 C 4 1
BETOBBIC ABJCHIA https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 8
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9 KUIACC

Kosaun4yecTBo yacoB JJIeKTPOHHBbIE
HaunMeHoBaHue pa3eioB U TeM ungpoBbie
Ne i/ P Konrtpoabnsie | IIpakrnueckue (mucpp )
NMpOrpaMmbIl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexannuyeckue sIBJICHUS
L1 MexaHHYeCKOE IBUKEHHE U CIIOCOOEI €r0 10 bubmnoreka IIOK
’ ONMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.2 BzaumoneiicTBue Ten 20 1 2
A https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHEI COXpaHE 10 1
HbL COXPACHHs https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3nen 2. MexanuuyecKue K0J1e0aHus ¥ BOJHbI
bubmmoreka [{OK
2.1 MexaHndeckue kojieoa 7 1
XAHITACCRUT KOJCOARIT https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 MexaHndecKkue BO . 3BYK 8 1
RAHITICCKHC BOIHDL. IBY https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. JinekTpoMarHuTHoOE 10JIe M 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 1 . bubnnorexa [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbBIE SIBJICHHS
4.1 3aKOHBI pacCIIPOCTPAaHEHHs CBETA 6 bubnuoteka [IOK
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bu6nunoreka [JOK
4.2
JIun3el 1 onTuyeckue npruOopsl 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4. P 1
3 asyiokeHue 0eoro cBeTa B CIEKTP 3 httos://m.edsoo.rw/7#4 ladat
Htoro no pazaeny 15
Pa3zgen 5. KBanToBbIe sIBJIeHUS
Bbu6nuoreka [JOK
5.1 Hcnyckanue v MoriomeHnue CBeTa aroMoM 4 1 httos://m.edsoo.ru/7f41 adat
bu6nuoreka [JOK
32 CTpoeHHe aTOMHOIO spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
. A
53 JIEPHBIE PEAKIINH 7 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3zneun 6. IloBTOpUTEIHbHO-0000IIAIOIIIMIA MOTYJIb
6.1 [ToBTOpeHue 1 0000IIEHIE COAECPIKAHUS 9 bubnumoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10
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