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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUs
COCTaBJI€Ha Ha OCHOBE MOJIOKEHUH W TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTEeNbHOW MPOTPAMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€tom (denepanbHON pabodeit mporpaMMbl BOCIIUTaHUS U
Konuenuuu npenogaBanus yueoHoro npeamera « Du3nka.

Copepxanne mporpamMmbl MO (PU3MKE HaMpaBlIeHO Ha (QopMHupoBaHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYaroIIMXCS M OpraHU3aldi0 H3y4YeHUus
bu3NKKM Ha JAEATENIbHOCTHON OcHOBe. B mporpamme mo (¢u3MKe Y4YUTHIBAIOTCA
BO3MOXHOCTH YyueOHOro mnpenmera B peanusanuu TpedoBanuiik ®I'OC OO0 «k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs], a TAKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma mo gu3uke ycTaHaBIMBAET pacipeiesieHne yueOHOro MaTrepuaa
1o rogam oOydeHus (IO Kjaccam), mpejjaraeT NpUuMEpHYI0 MOocIe0BaTeIbHOCTh
U3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJACPKAHMS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[IporpamMma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOIUYECKOM
MIOMOIIY YYUTEIIO B CO3JJaHUU paboyeil MporpaMMBbl 10 Y4eOHOMY TIPEIMETY .

®dusuka sBIAETCS CUCTEMOOOPA3YIOIIUM /JIsi €CTECTBEHHOHAYYHBIX YU4EeOHBIX
IIPEIMETOB, TOCKOJIbKY (PM3HUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHHUI,
U3y4aeMbIX XUMUEH, OMooTHel, acTpoHOMHEH U (pu3ndecKkoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBCHHOHAYYHYIO KapTUHY MHUpa, MPEIOCTaBIseT HauOoJee SICHBIC
oOpaslibl MPUMEHEHNs HAYYHOTO METOJa MO3HaHUS, TO €CTh Croco0a MoIy4YeHus
JIOCTOBEPHBIX 3HAaHUH O MHUpE.

OnHa w3 TIaBHBIX 33724 (PU3MUECKOrOo O0Opa3oBaHUsA B CTPYKType OOIero
0o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON T'PaMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

WN3yuenne ¢usuku Ha 0a30BOM YpOBHE TMPEANOJaraeT OBJIAJICHUE
CIEIYIOUMMU KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOUUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEeI0BAHUS;

e UHTEPIOPETHPOBATH  JAaHHBIE U  MCIOJb30BaThb  HAyYHbIE
JI0Ka3aTeNIbCTBA JUIs OJYyYEHHUS BBIBOJIOB.

Henmu wusydenuss ¢GU3MKM HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
onpenenensl B KoHuenmuu mnpenoaaBaHusi yyeOHoro mnpeamera «Pusuka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®enepanuu, peanu3yrONINX
OCHOBHBIE 00111€00pa30BaTeIbHbIEC IPOrPaMMBbl, YTBEPKIAEHHON peLICHHUEM



Komnnerun MunucrepctBa npocsemienust Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).
Heau usyyeHust Gu3suKU:

npuOOpEeTeHNE WHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
W3YYCHUIO TMPHUPOJBI, PA3BUTHE WX HMHTEIUICKTYaIbHBIX U TBOPYECKUX
CIOCOOHOCTEN;

pa3BHUTHE MPEACTABICHUN 0 HAYIHOM METOJIe TIO3HAHUS U (DOpMHpOBaHHE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4YCHHS OCHOB
CTPOCHUS MaTepuu M (PyHIaMEHTAILHBIX 3aKOHOB (PU3HKH;

dbopmupoBaHUe TPEACTABICHUN O poiid (DU3UKU [JISI PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE  TPEJCTABICHUH O  BO3MOXHBIX  cdepax  Oymymien
npo¢eCCUOHANILHON NIESITEIbHOCTH, CBSI3aHHOU C (DU3MKOM, TOATOTOBKA K
TanbHEHIIeMy 00y4eHHUIO B 3TOM HAIPABIICHHUU.

JlocTikeHne 3TUX LieNied mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oOurero oOpazoBaHusi 00ECTICUNBAECTCS PEIICHUEM CIEAYIONINX 3a/4a4:

npuoOpeTeHne 3HAaHWH O JAHCKPETHOM CTPOCHHMHM BEIIEeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JIJCKTPUUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSIX;

npuUOOpEeTeHNE YMEHUN OMHCHIBATh U OOBSACHATHh (DU3UUYECKUE SIBICHUS C
MCIOJIb30BAaHUEM MOJIYYEHHBIX 3HAHUI;

OCBOCHME METOJOB PEUICHHUs NPOCTEHUIINX pacu€THBIX 3axad ¢
UCTIOJIb30BaHUEM buznyeckux Mojienei, TBOPYECKHUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJHBIC SIBJCHUS U BBIOIHATH OIBITHI,
nabopaTtopHble  pabOTBI M OKCIEPUMEHTAIbHBIE HCCICIOBAHUS C
UCTIOJIb30BAaHUEM H3MEPUTEIHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB paboOThl ¢ mHpopManuel (HU3NIECKOTO COIepKaAHUS,
BKJIIOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (DU3UKU, aHATU3 U
KPUTUYECKOE OLICHUBaHUE HHPOPMAIINH;

3HAKOMCTBO cO cepaMu MpodheCCUOHATIBHON JeATeIbHOCTU, CBSI3aHHBIMU
¢ (u3uKOW, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSX (PU3UIECKON HAYKH.

Ha usyuenue Qusuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro

oOpazoBanus oTBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Kiacce — 68 gacoB (2 yaca B HeAemnto), B 9 kimacce — 102 yaca (3 gaca B HEJIEIHO).

[Ipennaraemplii B mporpamMme mo (U3MKe MepeyeHb J1abopaTOpHBIX PaboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUUTEIb JIeJaeT BbIOOP MPOBEICHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM MHIUBHUAYAIbHBIX OCOOEHHOCTEM
OOy4JaroIuXcs, CIHUCKA AKCIIEPUMEHTATBHBIX 3aJaHHi, MpeaiaraéMplx B paMKax
OCHOBHOI'0 FOCYJapCTBEHHOI'0 3K3aMeHa 1o (hU3HUKE.



COJEPXAHUE OBYYEHUA
7 KUIIACC

Pasznes 1. ®u3uka u e€ poJib B NO3HAHUHU OKPYKAKOLIEr0 MUPA.

®dusuka — Hayka O npupoze. SBneHus npuponbl. Ouznyeckue sBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIC, JICKTPUUECKHUE, MAarHUTHBIC, CBETOBBIC, 3BYKOBBHIE.

®duznyeckue BenuuuHbL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npu6Oopsl. [lorpenHocTs u3mMepenuit. MexayHapo/iHasi CUCTeMa €IMHUII.

Kak (¢usuka wu JApyrue €CTECTBEHHbIE HAyKH HU3Y4YalOT MPUPOAY.
EcTecTBeHHOHAyUHBINT METON TMO3HAHWS: HAOIIO/ICHWE, TMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIDKEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemMoro sBieHus. Onucanue GU3NYECKUX SBICHUN C TOMOIIBI0 MOJIEIIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE

SIBJICHHSL.

2. ®usndeckue TpUOOPHI U MPOIEAypa NMPSIMBIX U3MEPEHHUN aHAJIIOTOBBIM U

1M (PPOBBIM MMPUOOPOM.
Jlabopamopnwie padbomout u onvimot.
1. OmpeneneHue 1EHbI JEICHUS KAl K3MEPUTEIHHOTO MPUOopa.
2. HM3mepeHue pacCTOSHUM.
3. M3mepenune o0bEMa KUIKOCTH U TBEPAOTO TEA.
4. OmnpepeneHue pasMepoB MajbIX TEJL.
5. M3MepeHue Temmeparypbl MpPU MOMOIIM >KUAKOCTHOTO TEPMOMETpA H
JaTYAKa TEMIIEPATYPHI.

6. lIpoBenenue uccienoBaHus MO NPOBEPKE THUIOTE3bI: JAJTBHOCTH IOJIETA
HIapuKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIbIIEe BBHICOTA
IIyCKa.

Pa3znen 2. IleppoHavasibHbIE CBeJICHHSI O CTPOCHUM BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HMX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBkenne yactul BemiecTBa. CBsA3b CKOPOCTHM JBWKEHHMS YacTULl C
Temrneparypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneiicTBue yactuil
BEIIECTBA: MPUTSHKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpUCTAIITUYECKUX) Tell. B3auMOCBSA3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJbI.

Hemoncmpauuu.

1. HaGnrogenune OpoyHOBCKOTO JBUYKEHUS.



2. HaGmonenue quddysumn.
3. HaOmionenue ~ siBmeHuid,  OOBSACHAIOMIMXCA  MPUTSKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomost u onvimot.

1. OueHka JuamMeTrpa aroMa METOAOM PsOB (C  HCIOJIb30BAaHUEM

¢dotorpaduii).

2. OmbITHI 110 HAOJIOICHUIO TETIOBOTO PACHTUPEHHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO IEUCTBHS CHIT MOJIEKYJIIPHOTO MPUTSKEHU.

Pa3nen 3. /IBukeHue M B3auUMo/ieiicTBHE TeJl.

Mexanuueckoe JBUKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JABWKEHHH. Pacuér myTtu u
BPEMEHMU JIBUKEHUSL.

SBneHne MHEpUMHU. 3aKOH HHEPLUU. B3auMoieicTBHE Tell Kak IMpUYMHA
U3MEHEHHUs] CKOPOCTH JABW)XEHHs Tesl. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €JIMHULIE
o0BnEMa BelecTna.

Cuita Kak xapakTepucThka B3auMozencTBHs Ten. Cuila ynpyrocTd M 3aKoH
['yka. M3mMepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIIEHHE TATOTEHUS M CHUJIA
TskecTH. CHJla TSDKECTH Ha Ipyrux Iutanerax. Bec tena. HeBecomocTs. Crnoxkenune
CWJI, HANIPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpeHNe B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

Hab6nrogenne MexaHu4ecKkoro JBUKEHUS Tena.
N3mepenne ckopocTH MPSIMOJIMHEMHOTO JIBUKEHUS.
HaOnronenue siBJeHUS UHEPLIHUH.

CpaBHeHHE Macc 1O B3aUMOJICHCTBUIO TEJl.
CnoxxeHue cuJjl, HalrpaBJIEHHBIX 0 OJHOM MPSIMOIA.

Jlabopamopnuie pabomot u onvimot.

1. OmnpeneneHre CKOPOCTH PABHOMEPHOIO JIBUXKEHMS (IIapuKa B KUIKOCTH,
MOJEJIH JIEKTPUUYECKOr0 aBTOMOOUJIS U TaK JIaJiee).

2. OmnpenenieHue cpeHEd CKOPOCTH CKOJBKEHUS Opycka WM IapuKa Io
HAKJIOHHOM TIOCKOCTH.
OrnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (edopmariun)
MPY>XUHBI OT TIPUIIOKCHHOM CHUIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBXEHHUS OT
Beca Tella U XapakTepa COMPUKACAIONIUXCS MOBEPXHOCTEH.

Paznen 4. /laBieHue TBEPABIX TeJ, JKUAKOCTEH 1 ra3oB.

1
2
3
4. HabmroneHne n3MeHEeHHUs] CKOPOCTH TIPHU B3aUMOICHCTBUY TEll.
5
6.



HaBnenue. CriocoObl yMEHBIIEHUS! ¥ YBETUYCHUS J1aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh [IaBJICHUSI raza OT 00BbEMa, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJNAMHU, KUIAKOCTAMH U Ta3amu. 3akoH llackansa. IlmeBmatmueckue
MalIuHbBL. 3aBUCUMOCTh JABICHUS S>KHJIKOCTH OT TIyOWHBI [ MapocraTudeckuii
napanokc. Coob1aronuecs cocyabl. [ uapaBindeckue MEXaHU3Mbl.

Atmochepa 3emnau u armocdepHoe naBiieHHe. [IpudyuHBI CyIIECTBOBaHUS
BO3aAylHON oOonouku 3emuu. OnbiT Toppuuemnu. M3mepenue atrmocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJ YPOBHEM MODSL.
[Tpubops! 11t U3MEpeHus: aTMOCHEPHOTO JTABICHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BelTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JABIICHUS ra3a OT TEMIIEPATYPHI.

[Iepenava naBiaeHUS )KUIKOCTHIO U Ta30M.
CooOmaroruecs CoCcy/ibl.
['mapaBaryueckuy mpecc.
[IposiBnenue nercTBUst aTMOC(HEPHOTO 1aBIICHHUS.
3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTu Teaa
Y TUTOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcIIOBHE IUIABaHUS TEN: IJIABAaHUE WJIU NTOTPYKEHUE TE B 3aBUCUMOCTHU OT
COOTHOILICHHS TUIOTHOCTEN TeJla U AKUJIKOCTH.
Jlabopamopnwie padbomosl u onvimot.
1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMA MOTpyKEHHOU B
YKHAJIKOCTh YaCTH Tea.
2. OmnpeneneHue  BBITAJIKUBAIOIICW  CHUJIbI, JEWUCTBYIOIIEH Ha  TeJo,
NOTPYKEHHOE B KUJKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAUIKUBAIOIIECH CUIIbI, IEMCTBYIOLIEH HA TEJO
B JKHJIKOCTH, OT MAaccChl Tea.
4. OmbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIONIEH CHIIBL,
JIEUCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT 00BEMA MOTPYKEHHON B KHUIKOCTh
YacTHU T€Ja U OT IJIOTHOCTH KUAKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHHUE JIOAKH H
OIIPENICJIEHUE €€ TPY30NIOABEMHOCTH.

Pa3zpnes S. Pabora M MOLHOCTH. JHEPIHs.

Mexanuueckas padota. MoOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. I[IpaBuio
paBHOBecus pbluara. [[puMeHeHue npapuia paBHOBECHS pblyara K 0JI0Ky. «30510T0oe
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npasuio» Mexanuku. KIIJI nmpocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass dHeprusa. KuHernueckas W TNOTEHLIHWANbHAs DSHEPIUS.
[IpeBpaieHre 0OTHOTO BU/IA MEXaHUYECKOW DHEPTUM B APYTroOi. 3aKOH COXPaHEHUs
SHEPrUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimel.

1. Ompenenenue pabOTHI CUIIBI TPEHUS TTPU PABHOMEPHOM JBHKEHUH TeJIa TI0

TOPU30HTAIILHOM ITIOBEPXHOCTH.
2. HccnenoBaHue yciiOBUM paBHOBECHS pblyara.
3. M3mepenue KII/] HakIOHHOM MJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTHM.
8 KUIIACC

Pa3nen 6. TenioBblie siB1eHHS.

OCHOBHBIE TIOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. OIBIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPUH.

Mopenu TBEPAOro, KHUAKOTO M Tra3000pa3HOrO0 COCTOSIHMM BeIlecTBa.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, >KUJKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJOXKEHUNW MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
CMaunBaHMe U KalWUISPHBIE SBJICHUS. TemIoBoe pacuIMpeHe U CKaTHUe.

Temneparypa. CBs3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBUKEHUS
yactull. Buytpennsas sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEH DHEPTUu:
TEIUIoNepeaaya U coBepleHne padoTel. Buabl Temnonepenayu: TeEmIONPOBOIHOCTb,
KOHBEKIIMS, U3ITyYCHHE.

KonudecTBo TemnoTel. YenpHas TEIIOEMKOCTh BEIIECTBA. 1eMI000MeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBnenune w
OTBEPACBAHUE KPUCTAJUIMYECKUX BEUIECTB. YJEJbHAas TEIUIOTA IUIaBJICHUA.
[TapooOpazoBanue u koHaeHcanus. Vcnapenue. Kunenue. YnenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT aTMochepHOro
JABJICHUSL.

BrnaxnocTts Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHAsl TEIIOTa CTOPAHMUS.

[Tpuniunel padotel TernoBbix asurateneit KIIJ[ TemmoBoro asuraresns.
TernnoBble IBUTATENM U 3aLIUTa OKPYKAIOIIEN CPEMBIL.

3aKOH COXPAaHEHMsI U ITPEBPALLEHHS SHEPTUH B TEIIOBBIX IIPOLIECCAX.

JHemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO JIBUKEHHUSI.
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10.
11.
12.
13.

HaGmonenue nuddysuu.

HaGnronenue siBieHui cMauMBaHUs U KaWJUIIPHBIX SBJICHUN.
Habrogenue TermioBoro pacmpeHust Tell.

N3MeHeHune naBieHus rasa Npu U3MEHEHUU 00bEMA M HArpeBaHUU WIIH
OXJIAXKICHUH.

[IpaBuiia U3MepeHust TeMnepaTyphbl.

Bubl Terionepenaym.

OxJta)xieHue Npy COBEPILIEHUH PAOOTHI.

HarpeBanue npu coBepiiieHu padOThl BHEITHUMU CHUJIAMH.
CpaBHEHUE TEIIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaOmronenne kuneuus.

Habmronenue mocTostHCTBA TEMIIEPATYPHI TIPH TJIABJICHUH.
Moenu TemIOBBIX JBUTATENIEH.

Jlabopamopnwie padbomout u onvimut.

1.
2.
3.

10.
11.
12.
13.

OmnbITHI 10 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OneITHI IO BBIPAIIMBAHUIO KPUCTAVIOB TOBAPEHHOW COJIM WJIM caxapa.
OnbIThl IO HAOMIOACHUIO TEIJIOBOTO PACUIMPEHUsl ra3oB, XKHUJIKOCTEH U
TBEPJBIX TEJI.

Omnpenenenue AaBieHUs BO3Ayxa B OaJUIOHE HIMPHULIA.

OnbITHI, J1EMOHCTPUPYIOIIUE 3aBUCHMOCTD JIABJIEHUS BO31yXa OT €ro
00BbEMa U HarpeBaHUs WM OXJIAXKICHUS.

[IpoBepka runoTes3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA YKUJIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TEMIIEPATYPHI.

HaGntonenue wu3MeHeHUsT BHYTPEHHEHM OJHEpPruM Tejla B pPe3yJibTare
TeIUIoNnepeau U padoThl BHEITHUX CHJL.

HccnenoBanue siBieHUs TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U
ropsityer BOJBL.

OnpeneneHne  KOJMYECTBA  TEIUIOTHI, IIOJIYYEHHOTO  BOJOW  IIpHU
TEMI000MEHE C HATPETHIM METAJUTMYECKUM IIMIIMHIPOM.

Onpenenenue yneapbHON TEINTIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca HCnapeHusl.

OnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

Onpenenenue yIeapHOM TEIIOTHI IUIABJICHHUS JIbJA.

Paznen 7. DuekTpuyeckre 1 MAarHUTHbIE SIBJICHUS.

Onektpusanus Tena. JIBa poaa anekTpuUUecKux 3apsaaoB. B3ammopneictBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJIEMCTBUS
3apsOKEHHBIX TEJ OT BEJTMYMHBI 3apsI/IOB U PACCTOSIHUS MEKTY T€JIaMU).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro noss. [lpuHnun
CYHEPHO3UIIUU YIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiaoB. DIEMEHTApHBIM JIEKTPUUYECKHI 3apsl.
Crpoenne aroma. IIpoBONHMKM W  JUDJIEKTPUKUA. 3aKOH  COXPAHEHUSA
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKHM TOK. YCJIOBHS CYIIECTBOBAHMUS BJIECKTPUUYECKOTO TOKA.
M CTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHS DJIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE ). DIIEKTPUUECKHI TOK B KUIKOCTSIX U razax.

Onektpuueckas  menb. Cuna  Toka.  DJIEKTPUUECKOE  HaIpsHKEHUE.
ConpoTuBieHHEe TPOBOJHUKA. YIEIbHOE CONMPOTUBIICHUE BemlecTBa. 3akoH Oma
IU1sl ydacTka nend. [locnenoBarenbHoe U MapauieIbHOE COSTMHEHNUE ITPOBOTHUKOB.

PaGota u MomHOCTH J3neKTpuueckoro Toka. 3akoH Jhxoyms—Jlenna.
DNEeKTpUYECKUE 1EMU U MOTPeOUTeNnu eKTpuIecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHL. B3auMOIENCTBHE MOCTOSHHBIX MArHUTOB. MarHutHoe
nosie. MaruutHoe mosie 3eMJIM UM €ro 3HauYeHWe Uil KU3HU Ha 3emiie. OnbIT
Opcrena. MarHuTHOE TOJIE€ IEKTPUUYECKOTO TOKA. [[puMeHeHne 31eKTpOMarHuToB
B TEXHUKE. J[€IICTBHE MarHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATEIb
MOCTOAHHOTO TOKa. [VCronp30BaHWE BJIEKTPOABUTATENIE B  TEXHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apaned. AABieHue 31eKTpoMarHuTHON uHAyKuuu. [IpaBuno Jlenna.
DneKTporeHepaTop. CriocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU SHEPTUHU.
DNEeKTPOCTAHIIMU Ha BO3OOHOBISIEMbIX HCTOUHUKAX SHEPTHH.

Jemoncmpayuu.

DneKkTpu3aius Tel.
JIBa poJ1a 3EKTPUYECKUX 3apSIA0B U B3aUMOJICCTBUE 3aPSIAKECHHBIX TEIL.
YCTpONCTBO U IEUCTBUE IIEKTPOCKOIIA.
DNeKTpoCcTaTUYeCKast MHIYKIIUS.
3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsiI0B.
[IpOBOJTHUKH U TUDJIEKTPUKHU.
MopenupoBaHue CUIOBBIX TUHUN AIEKTPUUECKOTO MOJIA.
M cTouyHNKHM TOCTOSIHHOTO TOKA.
JlencTBUS 3JIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. 'a30BbIl pa3psa.
. I3MepeHne CHuilbl TOKa aMIIEPMETPOM.
. I3MepeHune 3JIeKTpUIECKOro HAIPSKEHUS BOJIbTMETPOM.
. Peoctar n Mmara3ud COnpOTUBIICHUM.
. BzaumoieiicTBrE MOCTOSIHHBIX MATHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH PA3ICIICHUS ITOI0COB MarHuTa.
. MoaenupoBaHre MarHUTHBIX OJIEH MOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OnbIT OpcTena.

MarauTHo€e 1oJjie TOKa. DJIEKTPOMarHur.

JlelicTBME€ MAarHUTHOTO TOJIs1 Ha MPOBOJHUK C TOKOM.

DIIeKTPOABUTaTENb MOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS SEKTPOMArHUTHON UHTYKIIUH.

OnbiTel @apajes.

3aBUCUMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBEHHS.

DJIEKTPOTrEeHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomosl u onvimot.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAOIIONCHHWIO DJICKTPU3AIMK  Tel MHAYKIUMEH W TIpH
COIPUKOCHOBEHUMU.

HccnenoBanne MAEUCTBUSA DJIECKTPUUECKOTO TIOJISI HA TPOBOAHUKUA U
JTABIICKTPUKHU.

COopxka 1 mpoBepKa padOThI IICKTPUUSCKOM IIEITH OCTOSIHHOTO TOKA.
N3MepeHue u perympoBaHUe CUIIbI TOKA.

N3MepeHue u peryJinupoBaHre HAPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHIBI TOKA, MUAYIIETO 4Yepe3 PE3UCTOpP, OT
COIPOTUBIICHUS PE3UCTOPA U HAMIPSIKEHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh BJICKTPUYECKOTO
COINPOTHUBJICHUA MPOBOJAHUKA OT €ro JIMHBI, IUIOMIAJAX TONEPEYHOIO
CEUCHMS U MaTepuarna.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUW MOPU  MOCIEA0BATEIIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia JJId CHJIBI TOKa IPU MAapajUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue paboThI JIEKTPUIECKOTO TOKA, UIIYIIIETO YEPE3 PE3UCTOP.
Onpenenenne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIICIAEMOM HA
pe3ucCTOopE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO YEPE3 JAMIOYKY, OT
HaIIpsDKECHMS Ha HEH.

Omnpenenenue K111 narpesarens.

HccnenoBanne MariuTHOTO B3aUMOICHCTBHS MOCTOSSHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO T0JISI IOCTOSIHHBIX MAarHUTOB MPH UX 00BETUHCHUHT
Y pa3/ICICHUN.

HccnenoBanne AeHCTBUSA SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJICHUCTBUS
KATYIIKH C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJICHUS TOKA B KATYIIKE.
N3yyeHue nercTBrus MarHMTHOTO TIOJISI HA POBOJHUK C TOKOM.



19. KoHcTpyrpoBaHue u u3yueHue paboThl 3J€KTPOIBUTATES.

20. 3mepenne KIIJ a5ekTpoaBUraTeIbHOM YCTAaHOBKH.

21. OnBITBI IO HMCCIEAOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOM WHAYKIUU:
MCCIICIOBAHUE W3MEHEHUW 3HAYEHHMS W HANpPaBICHUS WHIYKIIMOHHOIO

TOKa.
9 KJIACC

Paszpnes 8. Mexannuyeckue siBJICHHS.
Mexannueckoe aBWKeHHEe. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JBHKEHHA. PaBHOMEpHOE IPSAMOJIMHEMHOE
nerokeHne. HepaBHoMepHOe npsMonuHelHoe aBukeHue. CpeqHsas U MTHOBEHHAs
CKOPOCTb TeJa PU HEPABHOMEPHOM JBUKEHHH.
VYckopenue. PaBHOyckopeHHOe mpsiMOIMHEHHOe naBMkeHue. (CBoOoaHOE
nageHue. OnsITel [anues.
PaBHOMepHOE ABMKEHHE MO OKpyKHOCTH. [lepnon m vacrora oOparieHus.
JIuneiHas u yrioBasi CKOpoCcTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHUE.
IIepssii 3axk0H HproTona. Bropon 3axkon Herorona. Tpernii 3akoH HproToHa.
[IpyHIMD CynIeprio3uuuu CUIl.
Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMsI: cuiia TPEHHs CKOJIBKEHHUS, CHIIa
TPEHUS MTOKOSI, IPYTHE BUIbI TPCHHUS.
Cuna TsXKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHUE CBOOOJHOIO
nageHus. Jlwxenue ruiaHer BOKpyr Connua. IlepBas kocMmuueckass CKOpPOCTb.
HesecoMocTh 1 neperpys3ku.
PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpHMOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OCBhIO BpamieHusi. MomMeHT cuiibl. LIeHTp TsxecTH.
Nmnynec Tena. M3menenne mMmyinbca. UMmynbe CHitbl. 3aKOH COXPaHEHUs
UMITyJIbca. PeakTuBHOE NBUKEHNE.
Mexannueckass pabota W MOIIHOCTh. PabGoTa cuil TSXKECTH, YIPYroOCTH,
TpeHus. CBs3b d3Hepruu U pabotsl. [loTeHnnanbHas sHEprus Teaa, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMiM. [loTeHInanpHas sHeprus cxaroi npyxuHel. Kunetndeckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHUS MEXAaHWYECKOU
DHEPIUH.
Hemoncmpayuu.
1. HaOnroneHne MeXaHWYECKOIro ABMKEHUS TeJla OTHOCUTENBHO PAa3HBIX Tell
OTCYETA.

2. CpaBHEHHE IyTEH U TPACKTOPUN ABUKEHHUS OJHOTO U TOTO XKE Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.
N3mepenne CKOPOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.

4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOT'O IBUKEHUS.
Habmronenue qBuxkeHus Teja 1o OKpy>KHOCTH.



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

HabGnronenne MexaHn4ecKuX SIBIICHUN, TPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHHMS Tejla OT MacChl Tejla U JICHCTBYIOIIEH HAa HEro
CHUJIBI.

HaGmronenue paBeHcTBa CUJT IPU B3aUMOJICHCTBUY TEll.

M3meHeHne Beca Tena Npu YCKOPEHHOM JIBU)KEHUU.

[lepenaya umItynbca Ipu B3aMMOACHCTBHUM TEIL.

[IpeoOpa3zoBaHus SHEPTUH TTPU B3aUMOJICHCTBUN TEN.

CoxpaHeHue UMITyJIbCa IPU HEYNPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHue uMITyJibca Mpu abCOIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Hab6nronenune peakTMBHOTO JIBHKECHHUSI.

CoxpaHeHre MEXaHUUECKOM YHEPTUU MPU CBOOOHOM IMAICHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUM NIPU JBUKEHUHU TeNa MO/ I€MCTBUEM
PY>KHUHBI.

Jlabopamopnvie pabomout u onvimot.

1.

10.

11.

KoncTpyupoBanue TpakTa a1 pa3roHa M JaJbHEUIIET0 paBHOMEPHOTO
JBYKEHUS [IApUKa VI TEJIEKKU.

Onpenenenue cpeaHed CKOPOCTH CKOJIBXKEHUS OpycKa WIM JBHXKCHUS
[IapvKa 10 HAKJIOHHOM IIJIOCKOCTH.

Onpenenenne yCKOpeHHUs Tela NPH PaBHOYCKOPEHHOM JIBMDKEHHMH IIO
HAKJIOHHOM IMJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH NYTH OT BPEMEHH IMPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HayalbHON CKOPOCTH.

[IpoBepka THUIOTE3Bl: €CIM TNPU PABHOYCKOPEHHOM JBIDKEHUH 0e3
HAaYaJIbHOM CKOPOCTHM IYTU OTHOCSATCS KakK PsiJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHUS.

Omnpenenenne K03 HUIMEHTA TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue paboThl CHIIBI TPEHUS IPU PABHOMEPHOM JIBHYKCHHUH TEJIa 10
TOPU30HTAIBHOM MOBEPXHOCTH.

Onpenenenue paboOThl CUJIBI  YHOPYrOCTH NpU NOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOJBH>KHOIO U MOJABM>KHOTO OJIOKOB.

N3yuyeHue 3aK0Ha COXpaHEHUs SHEPTUH.

Pa3znen 9. Mexannyeckue KoJe0aHUA U BOJHBI.



KonebarensHoe npmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUN: MEPUOT,
4acToTa, aMIUINTyAa. MareMaTuyeckuil U NpyKUHHBIM MasTHUKU. [IpeBpamenne
SHEPIUH MPU KOJIeOATEIIBHOM JIBUKEHUU.

3aryxaronue — kosieOanusi.  BbiHyxkaeHHble — koyieOanus.  Pe3oHaHc.
Mexanuyeckue BosiHBI. CBolcTBAa MeEXaHWYECKHMX BOJIH. [IpogosibHbIE U
MONEPEYHbIE BOJIHBL. J[JIMHA BOJHBI M CKOPOCTh €€ PpaclpOCTPaHCHUS.
MexaHn4eCcKre BOJIHBI B TBEPAOM TEJIE, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3ByKa W BbicOTa ToHa. OTpaxkeHue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu.
1. HaGmomenue xojaeGaHUI TEN MOJ ICHCTBHUEM CHJIBI TSHKECTH U CHJIBI
YIPYTOCTH.

HabGnronenue kosnebanuil rpy3a Ha HUTH U Ha MIPYKUHE.

HabroneHne BIHY K ICHHBIX KOJICOAHUN U PE30HAHCA.

PacnpocTpanenne npooJbHBIX U MOMEPEUYHBIX BOJIH (Ha MOJIEIH).

HaOGmro1enre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI pE30HAHC.

JIaéopamopuble padbomwvt u onvimeol.

1. OmpeneneHre YacTOThl M MEpUojAa KoJieOaHWM MaTeMaTUYeCKOro
MasITHHKA.

2. OmnpeneseHUe 4acTOTHI M MEpHOJia KoJeOaHUH MPY>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMOCTH IIeproAa KoJIeOaHUI MMOIBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

o v oA W

4. WccnenoBaHue 3aBUCMMOCTHU MEPUOJIa KOJIEOAHHUI TPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka He3aBUCHUMOCTH NepHoOJa KoJeOaHUl rpysa, MOABEIIEHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Mepuoja  KojeOaHuid
IIPYKMHHOTO MasATHUKA OT MacChl I'py3a U JKECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHus CBOOOIHOTO MaIeHUsI.
Pa3znes 10. DiileKTpOMArHMTHOE 10JI€ ¥ JJIEKTPOMATHUTHbIE BOJIHBI.
OJIEKTPOMarHUTHOE  IOJIE.  ODJIEKTPOMAarHuTHele  BOdHBL.  CBOMCTBa
ANEKTpOMarHuTHeIX BOdH. lllkana snekTpoMarHuTHBIX BOJH. lcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUJI1 COTOBOM CBS3H.
OnexkTpomMarauTHas npupozga csera. CKopocTb cBeTa. BogHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.
1. CBONCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoJIHOBBIE CBOKCTBA CBETA.



Jlabopamopnwie pabomout u onvimet.
1. M3ydyeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOUIBI0O MOOMJIBHOTO
TenedoHa.

Paznen 11. CBeToBbIe sIBJICHUS.

JlyueBas ~ mogmenp  cBera.  Mcrounukm ~— cBera.  IIpsaMonuHelHOe
pacrnipoctpaHenue cBera. 3atMenusi Connna u Jlynel. Otpaxkenue cera. [lnockoe
3epKano. 3aKOH OTpakKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpesioMiieHUus cBeta. [loHOe BHyTpeHHEe
OoTpakeHHe cBeTa. lcmonp30oBaHUWE TIOJIHOTO BHYTPEHHEro OTpPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B muH3e. OnTudeckas cucrema GoToarnmapara, MUKPOCKOIIa
u Teneckomna. ['1a3 kak ontTuyeckas cucreMa. bam3opykocTh U JanbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxenue
CIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpsAsMonMHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyuenne n300pakeHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTryecKkuii CBETOBO/I.

Xon myueld B coOuparoiieu JuH3e.

XO0J Iy4yer B pacCEenBAIOIIEH JINH3E.

[Tonmyyenue n300paxeHuil C MOMOIIBIO JIUH3.

[TpuHun nevictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOMA.

10. Mopenb riasa.

11. Paznoxenue 6emoro cBera B CEKTp.

12. [Tomydyenue 6e510ro cBeTa MpH CIOKEHUU CBETAa PAa3HBIX 1IBETOB.

Jlabopamopnwie padbomul u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH yTIJIa OTPAXKEHUSI CBETOBOrO Jyda OT yria
NaJCHUS.
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2. M3yueHue xapakTepUCTUK U300paKEHUs MIPEAMETA B INIOCKOM 3epKale.

3. HccnenoBanue 3aBUCHUMOCTH YIJIa IPEIIOMJICHUSI CBETOBOTO JIyda OT yTJja
najcHUS Ha TPAHUIIE «BO3TYX—CTEKIIO.

4. TlonmyueHne H300paKEHUI C ITOMOIIBIO COOUPAFOIICH JIMH3HI.
Omnpenenenre HOKYCHOTO PACCTOSHHSI M ONITUYECKOMN CHIIBI cOOMparoien
JIMH3BI.

6. OIIBITHI 11O PA3TOKEHUIO OEJIOTO CBETA B CIICKTP.

7. OMIBITHI TIO BOCTIPHUATHIO I[BETA MPEIMETOB MPH WX HAOIIOJCHUM Yepes
LBETOBBIE (PUIIBTPHI.



Pa3znen 12. KBanToBbBIC IBJICHHA.

Omneitel Pe3epdopna u mnanerapHas mojenb aroma. Moxens aroma bopa.
Hcnyckanue u norionieHue ceeta atoMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.

PannoaktuBHOCTE. Anbda, Oeta- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykioHHas wmozens aromHoro snapa. HM3zoronsl. PannoaktuBHBIE
npeBpauieHus. [lepron nomypacmaia aTOMHBIX SAED.

AnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSJ0BOTO M MAacCOBOrO YHCEIL.
OHeprus CBsA3M aTOMHBIX saep. CBA3b Macchl U dHepruu. Peakunm cuHTE3a U
nenenus sanep. ctounuku sneprun ConHIa U 3BE3]I.

SAnepnas sHepreruka. JleMCTBHS pPaauOaKTUBHBIX H3JIYYCHHU HA JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnexkTpsl U31y4E€HUS U MOTJIOMICHUS.

2. CnekTpsl pa3IUYHbIX Ta30B.

3. CnekTtp Bojaopoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Paborta cuéTrurka MOHU3UPYIOIMIUX HU3JTyUEHUH.

6. Perucrtpanys u3nydeHus NpUPOJIHBIX MUHEPATIOB U TPOAYKTOB.

Jlabopamopnwie padbomul u onvimot.

1. HaGnroneHue CrIONIHBIX U TUHEHYATHIX CIIEKTPOB U3TyUYECHUSI.

2. HccnenoBanue TpEeKOB: U3MEPEHUE YHEPIUHU YACTHULIBI 10 TOPMO3HOMY

nyTH (o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOrO (oHa.

IHoBTOpHTEIBLHO-00001IAKOIIMIA MOYJIb.

[ToBTOpHTENTHEHO-0000MIAIOIINI MOTYJIb MPETHA3HAYEH ISl CUCTEMATU3AINH
¥ 000011IeHUs TPEAMETHOTO COJIEP>KaHUS U OTbITA ACSITEIBHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUM BCEro Kypca (U3MKH, a TaKXKe HIJs MOATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY SK3aMeHy Mo (U3UKe Il 00ydaroluXcs, BBIOPABIIUX STOT
y4eOHBIN TIPEeIMET.

[Ipyu m3yuyeHnn NaHHOTO MOAYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NEeSTELHOCTH, HA OCHOBE KOTOPBIX O0ECIEUMBAECTCS JOCTHIKEHHUE MPEIMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOCHHE HAy4YHBIX METOJOB MCCIENOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBICHATH (PU3UUECKHE
ABJICHUSI, TPUMEHSAS TMOJYy4YEHHbIE 3HAHWS, pelaTh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNHAIBHO AESATENBHOCTHBIM XapaKTep JaHHOTO pa3Jiesia pealnu3yeTcs 3a
CU€T TOTO, UTO OOYYAIOIIMECS BBIMOIHSIOT 3a/1aHUs, B KOTOPBIX UM MPEJIaraeTcs:



Ha OCHOBE IIOJIyYEHHBIX 3HAHMHM pacrno3HaBaTb M HAyYHO OOBICHSATH
(bu3nyuecKue SIBJICHUS B OKPYKaIOIEel MPUPOE U MOBCETHEBHON KU3HU;
UCIIOJIb30BaTh HayUYHbIE METO/Ibl UCCIENOBaHUS (DU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HauOOJEE BAXKHBIX JOCTUKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCII0JIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMS BCEX U3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O ObPA3OBAHUA

Nzydenne pu3nkm Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsl HAIPABICHO

Ha JOCTIKEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbrare uzydenust GU3NKMA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHus

y oOyuaronierocst 6yayT cpopMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3YyJIbTaThl B
YacTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUS:

— IPOSIBJIEHUE UHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3NYECKOi HayKH;

— IIEHHOCTHOE OTHOILIEHHUE K JOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKJI€HHH 00IIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHHUEM JTOCTHKEHHM
(bu3uKy;

— OCO3HAHHME BAXKHOCTHU MOPAJIbHO-3TUYECKUX MPUHLUIIOB B ACSITEIBHOCTU
YYEHOTO;

3) 3CTETHYECKOr0 BOCTIMTAHMS

— BOCIIPHUSTUE ICTETHUYECKUX KAuyeCTB (PU3MUYECKOW HAyKU: €€ rapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MTO3HAHUSA:

— OCO3HaHWE ULEHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHWW, BaXKHEHIIEH COCTABIIIOLIECH
KYJIbTYDBI,

— Ppa3BUTHE HAy4YHOH II0003HATENBPHOCTH, MHTEpPECa K MCCIEI0BATEIbCKON
NESTENbHOCTH;

S) ¢opmupoBaHusi  KYJLTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aromoJry4us:

— OCO3HaHHWE IIEHHOCTH Oe30macHoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TIPAaBWJI OE30MacHOTO TOBEJCHHUS Ha
TpaHCIOpPTE, Ha J0POrax, C ANEKTPUUYECKUM M TEIUIOBBIM OOOpYAOBAHHEM B
JOMAILHUX YCIIOBUSX;

— chOpMUPOBAHHOCTH HAaBBIKA peIICKCUM, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY
Y TaKOT'O K€ MpaBa y Apyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIMTAHMS:



— aKTUBHOE yYacTHE€ B PEIICHUH IPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHONM  OpraHM3alliM, ToOpojJia, Kpas) TEXHOJOTHUYCCKOH |
COLIMAJIbHOM HAMPaBIEHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUU;
— MHTEPEC K MPAKTUYECKOMY U3YyUYECHHIO MPOdeCcCHil, CBI3aHHBIX ¢ PUBHKOM;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSI:

— OpHWEHTAIlMS Ha NpUMEHEHUE (U3MYECKUX 3HAHWUU JUIs peIIeHHs 3a7ad B
00JIaCTH OKPY’XKAIOMIEH Cpenbl, TUIAHUPOBAHMS TOCTYNKOB W OIEGHKH WX
BO3MOYKHBIX ITOCIICICTBUAN JIJI1 OKPY KAIOLIEN CPEbI;

— OCO3HAHHE TJI00ATBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTel ux
pEIICHUS;

8) amanTanum K U3MEHSIOIIMMCH YCJOBHAM COLHUAJBHON M NPHUPOIHOMI
cpeabl:

— TOTPEOHOCTh BO B3aMMOJICMCTBUU MPHU BBIMNOJHEHWU HCCIECIOBAaHUM U
MPOCKTOB (DM3UYSCKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHHUIM
IPYTUX;

— TIOBBIIICHUE YPOBHA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHYECKYIO
NESITeIIbHOCT;

— MOTPEOHOCTH B (JOPMHUPOBAHUHN HOBBIX 3HAHUH, B TOM Yucje (HOPMYITUPOBATh
UJIeU, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

— oco3HaHue Ne(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00JaCTH
buzukwy;

— IUIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3HMYECKUX
3HAHUM;

— CTPEMJICHHE aHAIM3UPOBATH U BBISIBIIATH B3AMMOCBS3U MIPUPOJIbI, O0IIIECTBA U
PKOHOMHMKH, B TOM YHUCJI€ C HCIIOJIb30BaHHEM (HU3UUCCKUX 3HAHUM;

— OIICHKa CBOUX JCWCTBUM C YYETOM BIIMSIHUSL Ha OKPYKAIOIIYI0 Cpenay,
BO3MOJKHBIX TJI00AJTBbHBIX TTOCIICICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs MporpamMmsl 1o (pu3uke Ha ypoBHE OCHOBHOT'O OOIIIETO

oOpazoBaHus y oOyuawimierocs OyayT chOpMUPOBaHBI MeTamnpeaMeTHbIE
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YUeOHBIC IEHCTBHSI,
KOMMYHUKATHBHBIE  yHUBEpPCAIbHBIC  ydeOHBIC  JEHCTBUS, PETYJSITUBHBIC
yHUBEpCaAIbHbIC yUeOHBIC IEHCTBHUS.

ITo3naBaTe/bHBIE YHUBEPCAJIBHBLIC yqeﬁmﬂe I[eﬁCTBHﬂ

ba3oBble Jornueckue 1elcTBUA:



BBISIBISITH W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPH3HAKH OOBEKTOB
(s1BNIEHUN);

yCTaHABIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHUS TSI
000011IeHHS U CPAaBHEHUS,;

BEISIBIISITh 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B paCCMaTPUBAEMBIX (paKTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIITUXCS K (PU3HUECKUM SIBJICHUSIM;
BBISIBJISITH  TIPHYMHHO-CJICICTBEHHBIC CBS3M TPH W3YYCHHH (U3HYSCKUX
SIBJICHUM Y TIPOIIECCOB, JICJIaTh BBIBOJIBI C HCIIOJIb30BAHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIJIBUTATh THUIIOTE3Bl O B3aMMOCBSI3SIX
(bU3HYECKNX BEINYNH;

CaMOCTOSTENILHO BBIOUPATh CIIOCO0 pelieHus y4eOHOU pu3nuecKoii 3a1auu
(cpaBHEHHE HECKOJBKHX BApUAaHTOB pEIICHUs, BHIOOp Hamboee
MIOJIXOJISIIIETO C YYETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarejibCkue 1eMCTBUA:

UCIIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHMUS;
IIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY IIJIaHY OIBIT, HECIIOKHBIN
GuU3NYECKU DKCIIEPUMEHT, HEOOIBIIIOe WCCICIOBaHNE (HU3UUECKOTO
SIBIICHUS,

OIICHMBAaTh Ha TMPUMEHUMOCTh M  JIOCTOBEPHOCTh HWH(MOPMAIIHIO,
MOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS HUITH SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH OOOOIICHHS U BBIBOJBI TIO pe3yjIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, HCCIICAOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE  JalbHEHIIEe pa3BUTHE (PU3NUECKHUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATION0KECHISI 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c undgopmanmei:

NPUMEHATH Pa3jINYHble METOMAbI, HHCTPYMEHTHI M 3aIPOCHI MPH TOUCKE U
otOope MH(GOPMALMK WIM JAHHBIX C Y4€TOM NPEIIOKEHHONW ydeOHOU
bu3uYECKOM 3a1a9H;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

CaMOCTOSITEJILHO ~ BBIOMpATh ONTUMANbHYIO (OpMy TpeACTaBICHHUS
uHbOpMAIlMd W WLIIOCTPUPOBATh pelIaeMble 3aJaddl  HECIOKHBIMH
CXeMaMH, IuarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUSAMHU.

KoMMyHUKAaTHBHBIEC YyHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBU:

B XOJ€ OO0CYXXIeHHUs y4yeOHOro marepuania, pe3ysbTaToB J1abOpaTOpPHBIX
pa®oT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbI U
BbICKA3bIBaTh HJIE€W, HAIllEJICHHbIE Ha pEIIECHUE 3a7aud U MOJJepiKaHHUe
OJ1arokenaTebHOCTH OOIIEHUS;



COMOCTAaBIIATh CBOM CYXKJEHUA C CYXICHUSMH JAPYTUX YYaCTHUKOB
Juanora, oOOHapyXUBaTh pa3iudKe U CXOJICTBO MO3ULIUN;

BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOIMYHO TMPEICTABISATh PE3YIbTAThl BHITOJTHEHHOTO (PU3NYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, TPOEKTA);

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U MHANBUIYAIbHON
paboThI MPU PEIIEHUH KOHKPETHOU (pU3ndecKoi mpooieMbl;

NPUHUMATh LIeJId COBMECTHOM JESATENbHOCTHU, OPraHU30BbIBATH JEUCTBUS
no €€ JOCTH)KEHHMIO: pacHpelesTh pPOJu, OOCYXJIaTh IPOLECCHl U
pe3yabTaThl COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTask KAaU€CTBEHHOI'O pe3yibTaTa 1o
CBOEMY HAIPABJIECHUIO U KOOPJIMHUPYS CBOU JEUCTBUA C APYTUMH YI€HAMU
KOMaH/Ibl;

OLICHMBATh KAa4eCTBO CBOEro BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENIbHO CHOPMYITHMPOBAHHBIM YUYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC Y4eOHbIE AeHCTBHUS

Camoopranusanus:

BBISIBIISITH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaIHUSIX, TPEOYIOIINX
TUTSI perieHusT GU3NIeCKuX 3HAaHUH;

OPHUCHTHUPOBAThCA B  PA3IUYHBIX TOJIXOJAX TPUHATHS  pEIICHUHN
(MHIUBUAyaTbHOE, TPUHATHE PENICHUS B TPYIINIC, MPUHITHE PEIICHHMA
TPYIION);

CaMOCTOSITEJIbHO COCTABJISATh aJITOPUTM pEIIeHUs (PU3NYECKON 3a1aun Uin
TUTaHa HMCCIEAOBAHUA C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh Mpe/jIaracMble BAPUAHTHI PEIICHHIA;
JIeaTh BBIOOp 1 OpaTh OTBETCTBEHHOCTH 3 PEIIICHHUE.

CaMOKOHTpOJIL, AMOIHUOHAJIbHbIN HHTEJLJIEKT:

JIaBaTh aJ€KBATHYIO OLEHKY CUTYAallMH U MpeJiaraTh IIaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JIOCTHOKEHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSATENbHOCTH, JaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS
bu3NUecCKOro HMCCIEAOBAHMS WM TPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBIIUXCA CHUTYyalMil, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIA U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO JPYroro 4ejJoBeKa B X0Ji€ CIIopa WM IUCKYCCUU Ha
HAY4YHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;



PU3HABATH CBOE MPaBO Ha OMIMOKY MpU pelieHUuU (PU3NYECKUX 3a/1au Uiu
B YTBEPXKICHUAX HAa HAYYHBIC TEMBI U TAKOE K€ MPABO JIPYTOroO.

NNPEAMETHBIE PE3YJIBTATBI

K xon1y oOydenust B 7 KJjiacce mpeMeTHBIC pe3yJIbTaThl Ha 0a30BOM yPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

WCIIOJIb30BaTh  TOHSTHS:  (U3MYECKHE ¢  XUMUYECKUE  SBIICHUSA,
HAOJIIOICHUE, SKCIEPUMEHT, MOJENb, THIOTE3a, CIUHUIIBI (PU3UUECKHUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYEeCKOe JBHXEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEMHOE), TPaeKTOpHs, PaBHOJAECHCTBYIOLIAs
CHIIa, nedopManms (ympyras, TIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIITNECS COCY/IBI;

paznuyath siBneHus (quddy3us, TemIoBoe ABUKEHUE YaCTHIl BEIIECTBA,
paBHOMEpPHOE  JBWIXKEHHWE, HEPAaBHOMEpPHOE  JIBIDKCHHUE,  WHEPIIHS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOM OCBHIO
BpallleHusl, epeiaya JaBaeHus TBEPABIMU TEJIaMHU, KUJIKOCTSIMU U Ta3aMH,
aTMOc()epHOE JMaBJICHHWE, TUIABAaHWE TeJ, MPEBPAIICHHUS MEXaHWYECKON
OHEPTYH) MO OINUCAHUIO WX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy>XalollleM MHUpE, B TOM 4YHucle (PU3NUECKUEe SIBJICHUS B MPHUPOJE:
NpUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMHU B KMBOW M HEXKUBOU
npupoje, ACUCTBUE CHJIbI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EpHOI0 JaBJCHUS Ha XMBOW OpraHW3M, IJIaBaHUE PbIO, pblYaru B
TEJ€ YeJIO0BEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOWMCTBA (MTPU3HAKH) (PU3NUECKUX SBIICHUN;
OMHCHIBATh U3YYCHHBIE CBOMCTBA TeN U (DU3UYECKHUE SBICHUS, UCIIONB3YS
bu3nyUeckue BeIMUMHbI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIIHSASI CKOPOCTb, CUJIa YIPYTOCTH, CHJIa TSHKECTH, BEC Tela,
CUJIa TPEHHUsI, AaBJIeHUE (TBEPAOIO Tela, JKUJIKOCTH, ra3a), BBITAJIKUBAIOLIAs
cuia, MeXaHW4eckas padoTa, MOIIHOCTb, TUIEYO CHJIbI, MOMEHT CHJIbI,
KOO (PUIIMEHT T0JIE3HOTO JEHCTBUS MEXaHU3MOB, KHWHETUYECKas U
NMOTEHIIUAJIbHAS JHEPTusi), MpPU ONMUCAHWM TPABUIBLHO TPAKTOBATH
(bU3UYECKUI CMBICIT UCTIOJIB3YEMBIX BETUYUH, UX 0003HAUYCHUS U €TUHUILIBI
bU3NYEeCKUX BEIWYHMH, HAXOAUTh (HOPMYJIBI, CBS3BIBAIONIUE JaHHYIO
GU3HYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;



XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOIIECCHI,
UCIIOb3YS MpaBUiia CJIOKEHUS CUII (BIOJIb OJHOM TMpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumenaa, MpaBUIO paBHOBECHs pbryara (0J10ka),
«30JI0TO€ TMpPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
OHEPrUu, TPU OTOM JaBaTh CJIOBECHYIO (OPMYyIHUPOBKY 3aKOHA U
3alMChIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3MYECKUE SIBJICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUd NPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa:
BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUM, (PU3NUYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiath pacy€THble 3adaud B |—2 [EWCTBUSA, UCIONb3YSd 3aKOHbI WU
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUYECKUE BEIIMYMUHBI: HA OCHOBE aHaIu3a
YCIIOBHS 33/1a4d 3alHMChIBATh KPATKOE yCIOBHE, MOJACTABIATh (PU3NUECKUE
BETUYUHBI B (DOPMYIJIBI U MPOBOAWTH PACUETHI, HAXOIUTH CIPABOYHBIC
JaHHBIC, HEOOXOUMBIE JJI PElIeHUs 3a]a4, OIEHUBATh PEATUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BEIUYUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOIIU
(U3HYECKUX METOJOB, B OTMCAHUU UCCIEAOBAHUS BBLACIATH IPOBEPSEMOE
MPEANOI0KEHUE (TUIIOTE3Y ), pa3IudaTh U UHTEPIPETUPOBATH MMOTYyUYECHHBIH
pe3yibTaT, HaXOAUTh OIIMOKM B XOJ€ OIbITA, JEJaTh BBIBOJBI IO €ro
pe3yibTaTam;

IPOBOJUTH OMbBITBI 1O HAOMIOACHHIO (U3MYECKUX SBJICHUA WIIU
¢du3nyecKrx CBOMCTB Tel: (OPMYIUPOBATH MPOBEPSIEMbIE MTPEATIONI0KECHHUS,
coOupaTh yCTaHOBKY U3 MPEAJIOKEHHOT0 000pyAOBaHMUs, 3aIIUCHIBATD X0
ombITa U GOPMYITUPOBATH BHIBOJIBI;

BBINIOJIHATDh MPAMbIE W3MEPEHHUS PACCTOSHMS, BPEMEHH, MAacChl Tela,
00bEMa, CHUIIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMKCHIBATH IIOKAa3aHUS MPUOOPOB C YyUETOM
3a/1aHHON a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTU OJHON (PU3MUECKON BETMYUHBI OT
JIPYroil C WCIOJIb30BAHUEM TMPAMBIX H3MEpPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO ABMKYIIETOCS T€JIa OT BPEMEHHU JBUKEHHUS TEJa, CUIIbI TPEHUS
CKOJIBKEHHUS] OT Beca Teljla, KadecTBa OOpaOOTKM MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHJIbI TPEHMS OT IUIOIIAJM CONPUKOCHOBEHHUS TEN, CUIIbI
YOPYTOCTH OT Y/UTMHEHHS TPYKUHBI, BHITAJIKHABAIOIICH CHIIBI OT 00BbEMa
NOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU TeNa, OT TTyOMHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUM paBHOBECUs pbluara U OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM  y4eOHOrO MCCIEJOBAaHUA, COOHMpaThb YCTAHOBKY M
BBITMIOJHATh M3MEPEHUs, CIeaysl MPEeAIOKEHHOMY IulaHy, (DUKCHpPOBATh
pe3yabTaThl MOTYYCHHONW 3aBUCHUMOCTH (DU3MYECKHX BEIWYMH B BHJIE
NOpeUIOKEHHBIX TaONuIl U TpaduKoOB, JeNaTh BBIBOJABI MO pe3yJbTaTam
UCCIIEIOBAHMUS;

NPOBOJUTH KOCBEHHBIC HW3MEPEHHUS (PU3NYECKUX BEIMYMH (TUIOTHOCTH
BELIECTBA KUJKOCTU U TBEPAOIO TEJNA, CHJIa TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/yXa, BBITAIKUBAIOUIAs CHUJa, JCHCTBYIOIIas Ha TMOTPYXEHHOE B
KUJIKOCTh  Tello, KOA(DPHUIIMEHT TMOJe3HOro  JACHCTBHS  IPOCTHIX
MEXaHHU3MOB), CJenysl NpPEJIOKEHHOW MHCTPYKLMH: MPU BBIIOJHEHUU
U3MEpPEeHHl coOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYCHME UCKOMOU BEJIUYHUHBI;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ 1ab0paTOPHBIM
000py1I0BaHUEM,;

yKa3bIBaTh MNPUHUUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOICTB:
BEChl, TEPMOMETp, IAUHAMOMETp, COOOIIANOIIUECS COCyAbl, OapoMerp,
phIyar, TOBWKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;
XapaKkTepu30BaTh MPUHIUIBl JACHCTBUS HW3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omucaHus (B TOM YHCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJONPOBOJA, THMJIPaBIMYECKUN Ipecc,
MaHOMET], BBICOTOMEP, OPLUIHEBON HACOC, aPEOMETP), UCIIONb3YS 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SBJIECHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MPUMEPax)
NPAaKTHYECKOTO HCIOJb30BaHUs (PU3UYECKHX 3HAHUNA B TOBCEIHEBHOM
KU3HU N1l oOecrieueHnsi 6€30MacHOCTU MPU OOpallieHuu ¢ MpudopamMu U
TEXHUYECKUMU YCTPONUCTBAMH, COXPAHEHMSI 3/10POBbs U COOJIIOJICHUSI HOPM
AKOJIOTUYECKOT0 TOBEACHUS B OKPY KAIOILIEH CpeJIe;

OCYLIECTBJIATh OTOOp HMCTOYHUKOB HHpopmauuu B MHTepHere B
COOTBETCTBHUH C 33JJaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE HUMEIOIUXCSI
3HAHUH M MyTEM CpPaBHEHUS PA3JIUYHBIX HCTOYHUKOB BBIJIEISTH
UHpOpMAIMIO, KOTOpas SBISIETCS MPOTUBOPEYMBONM MM MOXET OBITh
HEJI0CTOBEPHOM;

UCTIOJb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JAUTEepaTypy (HU3MUECKOro CoaepKaHusl, ClIPaBOUYHbIE MaTepHAaIIbl, PECYPChI
cetu UHTepHer, BnageTh MNpuéMaMM KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIMY U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHhMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB HH(POpPMAINH (PU3NIECKOTO COJACPKAHUS, B TOM



qucIie MyOIMYHO JeaTh KpaTKUE COOOIICHUS O Pe3yIbTaTax MpOeKTOB HIIH
y4EOHBIX UCCIEIOBAHUM, TIPU ITOM IPaMOTHO MCMOJIb30BATh WM3YUYCHHBIM
NOHSATUMHBIA anmapar Kypca (U3UKH, COMNPOBOXKIATH BBICTYILJICHUE
MIPE3CHTALNEN;

IpU BBHIMIOJTHEHUU YYEOHBIX TMPOEKTOB M UCCIEJOBAHUM pacTpe/ensiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMHU 3aJadaMu,
CJIICIUTHh 3a BBINOJHCHHEM IIJIaHA JEHMCTBHM, aJICKBAaTHO OICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATCIIBHOCTh  TPYIIbI,  BBICTPAaUBATh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIHX.

K xoniy oOydenus B 8 kj1acce mpeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaskaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

MCII0JIb30BaTh MOHSTHUA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
aMop(HbIE TeNa, HACHIIEHHBIH U HEHACBHIINICHHBIN TMap, BIAXKHOCTb
BO3/lyXa, TeMIepaTypa, BHYTPEHHSSI SHEpPrus, TEIUIOBOM JIBUTaTellb,
AJIEMEHTAPHBIN SJICKTPUYECKUM 3apsil, JIICKTPUYECKOE T0JIE, TTPOBOJHUKHU
Y JTUBJICKTPUKH, TOCTOSIHHBIN 3JICKTPUUECKHUI TOK, MATHUTHOE TOJIE;
paziuuath SBJICHUS (TEIJIOBOE pacUIMpeHHe U CXKaTue, Teruionepesnaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHUE, KANWUIAPHBIC SIBIICHUS, WCHApPEHUE,
KOHJICHCAIIMs, IUIAaBJICHUE, KpUCTaUIu3alus (OTBEpACBAaHUE), KUIICHUE,
Teronepeaaya (TETUIONIPOBOHOCT, KOHBEKIHS, U3JIyYeHHUe),
AIEKTPU3AIUS TeJl, B3aUMOJICHUCTBUE 3apsiAOB, ACHCTBUSA BJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aMMOJICICTBUE MAarHWTOB, JCHUCTBUE
MarHMTHOTO MOJIsl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAST MHIYKIIHS)
[0 ONHUCAHMI0O HX XapaKTepPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy>XalollleM MHupe, B TOM uuclie (pu3nueckue SBJICHUS B TPUPOJIE:
MMOBEPXHOCTHOE HATSXKEHHWE U KANWUISIPHBIC SIBJICHUS B MPUPOJIE,
KpUCTa/UIbl B mpupojae, usnydeHue CoiHIa, 3aMep3aHHEe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHETa, JICKTPUICCKUE
ABJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3eMJu, IpeiiQ moar0coB, POIb MArHUTHOTO TIOJIS JUIS JKU3HH Ha 3eMIie,
MOJISIPHOE CUSIHHE, TIPU OTOM IME€PEBOJAUTH IMPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUECKUX
SIBIICHUI;

OTHUCHIBATh M3YUYEHHBIE CBOMCTBA Tel U (DU3NUECKUE SBJICHUS, UCIIOIB3YS
dbu3uYecKre BEIWYMHBI (TEMIepaTypa, BHYTPEHHSISI SHEPrusi, KOJIUYECTBO
TEIUIOTHI, yEJIbHAA TEINIOEMKOCTh BEIIECTBA, YAECIbHAS TEIJIOTA



IUTaBJICHUS, yJeNbHAas TeIioTa MNapooOpa3oBaHusl, yJAelbHAs TEIUioTa
CropaHusi TOIUIMBA, KO3(P(PUUMEHT IMOJIE3HOr0 JAECUCTBUS TEIIOBOM
MAalINHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/yXa, JIEKTPUUECKUM 3aps, CUIla
TOKa, D3JICKTPUYECKOE HANpsDKEHHE, CONPOTUBIEHUE IIPOBOJHUKA,
yAeJIbHOE CONPOTUBIICHUE BEIIECTBA, pA00Ta U MOIIHOCTH DJIEKTPUUECKOTO
TOKa), MpU ONUCAHUU TPABWIBHO TPAKTOBaTh (DU3UUYECKUN CMBICI
UCIOJIb3yEMbIX BEJIMYMH, 0003HAYECHUS U €IMHUIIBI (PU3NUECKUX BEIUYHH,
HaXOAUTh (POPMYJIBI, CBSA3BIBAIONIME MAHHYIO (DU3MUECKYIO BEITUYHMHY C
JIPYTMMU BEJIMYMHAMH, CTPOUTh TpaQUKH H3YUYEHHBIX 3aBUCHUMOCTEH
(bu3HYEeCKUX BEINYUH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIECHUS U TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJEKYISIPHO-KMHETHUECKOW TEopuun
CTPOEHHUS BEIIECTBA, NPHUHIMI CYNEPIO3ULHUH MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa I ydacTKa LI, 3aKOH
Jlxxoyns—JIeHna, 3aKOH COXpaHEHUs SJHEPTUU, IIPU 3TOM JaBaTh CIIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3aMMCHIBATH €I0 MAaTEMAaTUYECKOE BhIPAKEHUE;
OOBSACHATh (PU3UYECKHE MPOLECChl U CBOMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 TOrHMYecKHuX
IIaroB C OMOpod Ha 1—2 W3yYEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
($u3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3a7auyd B 2—-3 JEWCTBUSA, HCIOJIb3YS 3aKOHBI U
dbopMybl, CBs3bIBaIONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHallM3a
YCIIOBHS 3a/layd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs1  peLIeHWs 3a7audd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOuMble il €€ pelleHHs, MPOBOAUTH pacuéThl U CPABHUBATh
MOJIy4YeHHOE 3HaUYeHUE (PU3NUYECKOI BEJIMUUHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh NpPOOJIEMBbI, KOTOPbIE€ MOXHO pEIIUTh MPU MOMOILIU
(U3HYECKUX METOJO0B, MCHOJb3Yys ONUCAHUE HCCIEIOBAHUS, BBIICIAThH
IPOBEPAEMOE IPEANOJIOKEHNE, OLEHUBAaTh MPABUIBHOCTH IOPSAKA
IIPOBEJICHUSI UCCIEA0BAaHMS, 1€JaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3MYECKUX SBJICHUM WU
(bu3HYECKUX CBOMCTB TeN (KanWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTh JaBICHUS
BO3/lyXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU M3IYYCHUM OT LBETa H3Iydaromiedl (MOrIouarolei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUsI BOJABI OT TEMIIEPATypPbl KUJIKOCTH U
wiomaan €€ TOBEPXHOCTH, OJJIEKTpHU3alus Tel W B3auMOJCHCTBUE
ANEKTPUUECKUX  3apsiioB, B3aUMOJCHCTBUE TOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alMsl MArHUTHBIX IOJIEN OCTOSIHHBIX MarHUTOB, JE€HCTBUS



MarHuTHOTO TOJS Ha IIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMTA,
CBOMCTBa DJIEKTPOABUTATENII MOCTOSHHOIO TOKa): (opmylupoBaTh
IPOBEpPSAEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBATh XO/JI OIBITa U (OPMYIIUPOBATH BHIBOIBI;
BBINIOJIHATH MIPSMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIAXKHOCTH
BO3/lyXa, CHJIbl TOKA, HANPSIKEHHS C MCIOJb30BAHUEM aHAJIOrOBBIX
npuOOpOB U JAaTYUKOB (PU3NYECKUX BEJIIMYMH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUM ¢ yu€TOM 3aJaHHOM aOCOIOTHOM MOTPEITHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOU (PM3HUECKON BEIUYHHBI OT
OpPYroi C  HUCIOJIB30BAaHUEM MpPSAMBIX HW3MEPEHHH  (3aBUCHMOCTH
CONPOTHUBJICHUS IPOBOJHHUKA OT €ro JUIMHBL, IUIOMIAAX IONEPEYHOTO
CEYECHMS U YAEIBHOIO CONPOTUBIIECHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYLIEr0 4epe3 MNPOBOAHMK, OT HAaNpsHKEHUS Ha  MPOBOJHHKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO U  MapajluIebHOTO  COEAMHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIENOBaHUE, COOMpAaTh YCTaHOBKY H
BBIMOJIHATh W3MEPEHUs, Cilenysl MPEeAIOKEHHOMY IUIaHy, (UKCHPOBAThH
pEe3yJIbTaThl OJYYEHHOM 3aBUCUMOCTH B BUJI€ TaOIUI U rpapuKOB, A€IaTh
BBIBOJIbI IO PE3YJIbTaTaM MCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE HW3MEPEHMS (PU3MUECKMX BEIWYMH (ylenabHas
TEIUIOEMKOCTh ~ BEILIECTBAa, CONPOTHUBIEHUE MPOBOAHHKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBAaTh W3MEpPEHUs, coOupaTh
HKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, Cleaysl NMPEaoKeHHOW MHCTPYKIUH, U
BBIYKCIIATH 3HAUEHHUE BEJINYUHBI;

coOJI0/1aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

XapaKkTepu30BaTh MPUHIUMBl JCUCTBUS HW3YYEHHBIX MNpHOOPOB U
TEXHUYECKUX YCTPOMUCTB C OITOPOM HA UX ONUCAHUA (B TOM YHCIIE: CHCTEMA
OTOIUIEHUSI TOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIIEpPMETP, BOIBTMETP,
CYETUMK AJIEKTPUYECKOM DHHEPruH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeJIbHbIC AIEKTPONPUOOPHI (mpumepsl), AJIEKTPUYECKUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTaTENb IOCTOSIHHOIO TOKA),
UCIIOJIb3Ysl 3HAHMS O CBOMCTBAaX (DU3MUECKHUX SIBJICHUH U HEOOXOIHUMBIE
(bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHbBIC
npUOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETP,
TEPMOC, IICUXPOMETP, TUIPOMETpP, IBHUraTelb BHYTPEHHEIO CrOpPaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI AJIEKTPUUYECKUX Ienel ¢
NOCJIEIOBATENbHBIM U NApAJLJIEIbHBIM COETMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB JIEKTPUUECKUX IIETeH;



OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HMH(OpPMALMIO O  MPUMEPAX)
PAKTUYECKOTO HCIMOIb30BaHUs (U3MYECKUX 3HAHUW B IOBCEIHEBHOMN
XKU3HU 1711 oOecrieueHnsi 0€30MacHOCTH MPU OOpalIeHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHS 310POBbS U COOJIIOIEHUSI HOPM
DKOJIOTMYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPEIE;

OCYLIECTBISATh TMOUCK UWHGPOpMaAIMU (DU3UYECKOTO COAEpKaHUS B
WuTepHeTe, Ha OCHOBE HWMEIOIIMXCA 3HAHUM M MyTEM CpPaBHEHUS
JIOTIOJTHUTENBHBIX UCTOUHUKOB BBIIEATH HH(DOPMALINIO, KOTOPAs SIBISETCS
MPOTUBOPEYUBON MM MOXKET OBITh HEJIOCTOBEPHOM;

UCTOJIb30BaTh MPH BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOro CoJepKaHus, CIIPaBOUYHbIE MaTepHaJIbl, PECYPCh
cetu MurtepHer, BrnageTp nNpUEMaMH  KOHCIEKTHPOBAHUS  TEKCTA,
npeoOpa3zoBaHus MH(POpPMALIMY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCBMEHHBIE M KpPAaTKUE YCTHbIE COOOILIEHUS,
0000mas wuHPOpMANMI0O W3 HECKOJIBKHMX HCTOYHHUKOB (DHU3UICCKOTO
COJIEpKaHUs, B TOM YKCIIE IMyOIMYHO IPEACTABIATH PE3YIbTaThl IPOEKTHOM
VI UCCIIEA0BATENIBCKON JEATENBHOCTH, IIPU ’TOM I'PaMOTHO HUCIIOIb30BaTh
U3YYEHHBIM TOHSATUMHBIN ammapaT Kypca (U3UKH, COINPOBOXIAThH
BBICTYIUICHUE NIPE3CHTAIUEN;

OpU BBINIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeiesaTh OOA3aHHOCTH B TIpPYyNIE€ B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 32 BBHINIOJHEHUEM IlJIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIAJ B
NEeATENbHOCTh IPYMNIbI, BHICTPAUBATh KOMMYHUKAaTUBHOE B3aHMMOJIEHCTBHE,
IPOSIBIISiSt TOTOBHOCTH pa3periarb KOH(IUKTHL.

K xoniy oOydenus B 9 kijiacce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM yPOBHE
JOJKHBI OTPpakaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

UCIIOJIB30BaTh TMOHSATHUS: CHUCTeMa OTcYéTa, MaTepuaibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXAaHUUYECKOTO ABMXKEHUS, aedopmarius
(ympyrasi, mjacTuyeckasi), TPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEO,
LEHTP TSDKECTH TBEPIIOTO Tejla, paBHOBECHE, MEXaHUYECKHE KOoJieOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U yIBTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIIKaJIa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, ONH30PYKOCTh M JAITbHO30PKOCTb,
CIEKTPBI UCITyCKAaHUS U TOTJIONICHUS, anb(da, 6eTa- U raMmma-u3IydeHus,
U30TOIIBI, SIZICPHAS DHEPIETHKA;

pazinyarh SIBJIEHUS (PAaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIKCHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUXKEHHUE, CBOOOJHOE
NaJieHUe TeJl, PABHOMEPHOE JIBMKEHHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TEJ, PEaKTUBHOE IBW)KEHME, KOJEOATEIbHOE JBUKEHHUE (3aTyXaroulue u
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEMHOE paclpOCTPAaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3ioxKeHne OeIoro cBeTa B
CHEKTP M CJOXXEHHE CIHEKTPaJbHbIX IIBETOB, JHUCIEPCHUs CBETa,
€CTeCTBEHHAasl PaJHMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOTO CHEKTpa
U3ITYYEHHs]) TI0 OMMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHHE HM3YyUYEHHBIX (PU3MYECKUX SIBICHUNH B
OKpy)XaroleM Mupe (B TOM 4uciie (U3UYECKUEe SIBJICHHUS B IMPHUPOJE:
IPUIIUBBI U OTIIUBBI, IBUKEHUE M1aHeT COTHEYHON CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB >KHMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, IyHAMH, 3XO0, LBETa Tell,
ONTUYECKUE SIBJICHUS B TMPHUPOAE, OMOJOTHYECKOE AEHCTBHE BHIMMOTO,
yIbTPapUOJIETOBOIO M PEHTICHOBCKOIO M3JIY4YEHHH, €CTECTBEHHBIH
paZMoOaKTUBHBIN (OH, KOCMHUYECKHE JIyYd, PAaJUOAKTUBHOE H3IIy4YEHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE pPAJAMOAKTUBHBIX U3IyYEHHH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (MPU3HAKU) (PU3MUECKUX
SIBJICHUM;

ONUCHIBATh U3yUYEHHBIE CBOMCTBA TeJl U (PU3UUECKUE SIBJICHUS, UCIOIb3YsI
¢bu3nyeckue BeNUYUHBI (CpelHsSsl MU MIHOBEHHAs CKOpPOCTb Tejia MpHU
HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NMEpEeMEIICHUE, MyThb, yIioBas
CKOpPOCTb, CHJIa TPEHUs, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOpPEHUE
CBOOOJHOIrO TMaJeHMs, BEC Tela, HWMIIYJIbC Tela, HMIIYJIbC CHIIBI,
MEXaHW4yecKass paboTa M MOIIHOCTb, MNOTEHLHUAJbHAs SHEPrusi Tena,
NOJHSTOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAs SHEPTUsl CHKATOU
NPYXUHBI, KHHETUYECKAsl SHEPIHsl, IOJIHAS MEXAHUYECKasi SHEPI U, TEPUO]T
¥ 4YacToTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, IIOKa3aTejlb NPEJOMJIEHUS Cpelbl), NPU ONUCAHUU
IPaBWIBHO TPAaKTOBAaTh (DPU3MUECKUN CMBICH HCIOJIb3YEMbIX BEJIMYUH,
0003HAaUeHUd W €AUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONINE JAaHHYIO (U3WYECKYIO0 BEITUYHMHY C IPYTHMH BEIMYHMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3NYECKUE SIBIECHUS U TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHUsl 3HEPIMM, 3aKOH BCEMHUPHOIO TATOTEHHUS,
OPUHIMI CYNEpPIO3UIMK CHJI, NPUHIUII OTHOcUTeNbHOCTH [anunes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0OBOIO U MACCOBOT0 YUCEI



IpU SIIEPHBIX peakUusx, MpU 3TOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3alMChIBaTh €T0 MATEMaTUUYECKOE BbIPAXKECHHUE;

O0BACHATH (U3HUECKUE TPOLIECCHl M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 2—3 JTOTMYECKHUX
IaroB ¢ Omopoil Ha 2-3 W3Y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBIICHUI,
(bu3HYEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a1a4 (ONMPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (DU3UUECKUE BETUYNHBL: Ha
OCHOBE aHaJIM3a YCJIOBHS 3a/1a4y 3alMChIBaTh KPATKOE YCIOBUE, BBISBIATD
HEJIOCTAIONINE UM U30BITOYHBIC JIaHHbIE, BRIOUPATh 3aKOHBI U (hOPMYJIBI,
HEOOXONMMbIE JJIS pEIIeHHs, MPOBOJUTH pacu€Tbl U  OIEHUBATH
PEATUCTUYHOCTD OJYYEHHOTO 3HAUCHHS (PU3NYECKON BETUYNHBL;
pacno3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh IpPU MOMOIIU
($u3NYECKUX METOMIOB, HCIOIb3Yysl OMUCAHHE HCCIEIOBAHUS, BBIICIATDH
IIPOBEPAEMOE  IPEANOJIOKEHNE, OLCHUBAaTh NPABWIBHOCTH IOPSAKA
NPOBEICHUSI  UCCJENOBAaHMsS, JeNlaThb BBIBOJBI, HWHTEPHPETUPOBATH
pe3yabTaThl HAOIIOAEHUI U ONBITOB;

OPOBOANUTH OMBITHI 1O HAOMIOACHUIO (PU3MYECKUX SBICHUN WM
¢u3nyecKkux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHUsl SHEPTrHM, 3aBUCHMOCTH IEpHOjJia KOJeOaHUN MPYKUHHOTO
MasiTHUKa OT Macchl Tpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCThH OT
aMILUTUTYAbl MaJIbIX KOJIeOaHUM, MPSIMOJIMHENHOE PacIpOCTPaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIIEKTP, U3yYEHHE CBONCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)k€HHs IpeaMera B coOuparouieit
JUH3e, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IYUYCHUs):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa
000pyI0BaHUs, OMKUCHIBATH XOJ OMBITA U €T0 Pe3yJIbTaThl, (POPMYINPOBATH
BBIBOJIBL;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUHN, ONpPEeIIsis
cCpenHee 3HayeHue usMepseMor BenuuuHbl ((POKYCHOE paccTosiHuE
coOuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp cHocoba H3MEpPEeHUs
(M3MEpUTENBHOTO MPUOOpPA);

OPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU MPU
PAaBHOYCKOPEHHOM JIBIDKEHMHM ©0€3 HayalbHOM CKOPOCTH, IMepuoja
KOJIEOaHU MaTeMaTHYeCKOro MAasTHHKA OT JUIMHBl HUTH, 3aBUCUMOCTH
yria OTPaK€HUs CBETa OT yIJIa MAaJeHUs U YIJIa MPEJOMIIEHHS OT yria
NaJeHus): TUIAHUPOBATh HMCCIIEIOBAHHUE, CAMOCTOSTEIBHO COOMpPATh



YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThbl MOJYYEHHOHM 3aBHCHUMOCTHU
bu3uYeCKUX BEJIWYMH B BUJE TaOIuIl U rpaduKoB, AejaTh BBIBOJBI IO
pe3yJbpTaTaM HCCICA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHUS (U3MYECKUX BEIHYUH (CpPEHHSSA
CKOPOCTb U YCKOpPEHHE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHUH, yCKOPEHHUE
CBOOOJHOTO TAaJCHHs, >KECTKOCTb MPYKUHBI, KOIPOUIHUEHT TPEHUS
CKOJIb)KEHUSI, MEeXaHW4eckas padoTa W MOIIHOCTh, YacTOTa WU TEPHOJ
KOJICOAaHM MaTeMaTHYeCKOTr0 W MPY>KHHHOTO MAasSTHUKOB, ONTHYECKas
cuia CcoOMparoIlel JMH3bI, paJuOaKTUBHBIA (HOH): IUIAHUPOBATH
U3MEpPEHHUs, COOMpPaTh HSKCIECPUMEHTAIBHYIO YCTAaHOBKY M BBITIOIHATH
U3MEpPEHUs, CIeaysl MPEIOKEHHOM WHCTPYKIUHU, BBIYUCIATH 3HAYCHUE
BEJIMUMHBI M aHATTU3UPOBATH MOJYYCHHBIE PE3yJIbTaThl C YUETOM 3a/1aHHOM
IOTPEIIHOCTY U3MEPEHUM;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

paznuyaTh OCHOBHBIE TIPU3HAKH M3YyYCHHBIX (PU3UYECKUX MOJICIICH:
MaTepualibHasi TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYECYHBIM HCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHeTapHasi MOJIeNIb aTOMa, HyKJIOHHAsI MOJIENb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHCIE:
CIUJIOMETp, NaTYMKH TIOJIOKCHUS, PACCTOSHUS M YCKOPEHHs, pakerTa,
9XOJOT, OYKH, TMEpPUCKOM, (oToammapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa Buibcona), wucCmonb3ys 3HaHHUS O
CBOMCTBax (U3NUECKUX SBJICHUM W HEoOXoaumble (HUUIECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3yYCHHBIX TEXHUUYECKHX
YCTPOWCTB, U3MEPUTEIHHBIX IPUOOPOB M TEXHOIOTHUECKUX MPOLIECCOB MPH
pelIeHHr  YYEOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKUE CXEMBl JIIA
NOCTPOEHUSI N300paKEHUH B IUIOCKOM 3€pKaJie ¥ COOMparolei INH3E;
OPUBOAUTH  MpPUMEpPHl  (HAaxXoauTh  WHPOpPMAIMUIO O  TMpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (M3MYECKUX 3HAHUNM B TOBCETHEBHOMN
KU3HU I oOecrieueHrs 6€30IacHOCTH MpU oOpalieHuy ¢ npudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHHS 3/I0POBbS U COOJIIOICHUST HOPM
HKOJIOTUYECKOTO TTOBEJCHHS B OKPY>KaIOIIEH cpee;

OCYIIECTBISAITh TMOUCK WHGMOpMAIUU  (PU3NYECKOTO COACp)KaHUS B
HuTepHete, caMocTosTENBHO (POPMYIHUPYST TTIOMCKOBBIN 3aMpoc, HAXOIUTh
MyTH OTpeJeNIeHUs] JOCTOBEPHOCTH MONTYYCHHONH MH(POpPMAIIUU Ha OCHOBE
UMEIOIINUXCS 3HAHUH U JIOTIOJTHUTEIIBHBIX HCTOYHUKOB;



UCIOJIb30BaTh MPH BBINOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-IIOMYJISPHYIO
JAUTEPATypy (HU3UUECKOTO COJIEPKaHUs, CIIPABOYHBIE MaTepUaIbl, PECYPCHI
cerm HMHTepHer, BrageTe NpUEMAMH  KOHCHEKTHPOBAHMUS  TEKCTAa,
npeobpazoBaHusi HGOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO37]aBaTh COOCTBEHHBIE NMUCHBMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uHpOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOrO COAepk aHUs,
nyOIMYHO NPEACTABISTh PE3yIbTaThl IPOEKTHON MM MCCIIEI0BATEIbCKOM
NEATENIbHOCTH, TPU O3TOM TPaMOTHO  MCIOJIb30BAThb  HM3yYECHHBIN
NOHATUUHBIA anmapar M3ydyaeMoro pasjena (U3UMKA U COIMPOBOXKIAThH
BBICTYIUICHHE TIpE3eHTalueil ¢ yd€ToM OCOOCHHOCTEW ayauTOpHH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchl

Pa3znen 1. ®u3uka u e€ poJib B IO3HAHUM OKPY:KaIOLIEro Mupa

1.1 dusnka - Hayka 0 IPUPOJIE 2 bubmmorexa 0K
' Y PHpoZ https://m.edsoo.ru/7f416194
1.2 duznyeckue BEIUUNHBI 2 1 bubmaorexa [IOK
https://m.edsoo.ru/7f416194
. bubnmoreka [{JOK
1.3 EcrecTBeHHOHAaY4YHBIN METOJ TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.4 C §) 1 1
TaproBasd KOHTPOJIbHAs paboTa https://m.edsoo.ru/7f416194
Hroro no pazaeny 7

Pa3znea 2. IlepBoHavyajibHbIe CBeleHUSI O CTPOEHMH BellecTBa

2.1 CtpoeHue BemecTa 1 bubmmorexa HOK
’ P - https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aMMO/ICVICTBUE YACTHI] ) 1 bubmuorexa [JOK
' BEIIIeCTBa https://m.edsoo.ru/7f416194
bubnuorexa [JOK
2.3 A 2
TPETATHBIE COCTOTHIA BEMeCTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5

Pa3znen 3. /IBu:keHue M B3anMojaeiicTBHeE Te



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

bubmmoreka [JOK

3.1 Mexaandeckoe SeHHE 3
RAHITICCKOT ABIDICHH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 n 4
HEPHILL, Macca, TLIOTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. B 14
1Ia. BHARL CHt https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pasznea 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEN U ra3oB
41 Hasnenue. [lepenaua napienust TBEPILIMU 3 bubnmoreka [JOK
' TeIIaMH, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
JlaBIICHHE XKHIKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 A 6
TMOC(hepHOe JaBlieHHEe https://m.edsoo.ru/7f416194
44 JelicTBHE )KUKOCTHU U Ta3a HA NOTPYKEHHOE 7 bubnmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3zgen 5. PaGoTa u MOIIHOCTD. JHEpPIusi
bubmuorexa [JOK
5.1 Pa6 3
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
5.2 [TpocThie MEXaHU3MBI 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f416194
5.3 MexaHundeckast SHEprust 4 Bubmmorexa [IOK
https://m.edsoo.ru/7f416194
54 Wrorosas koHTpoJsIbHas paboTa 1
Hroro no pazgeny 13



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

12




8 KUIIACC

Kosun4yecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB H TeM nugpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (mpp )
NMporpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3gen 1. TenyioBLIe siBJIeHUSA
1.1 CTpoeHue U CBOMCTBA BElleCTBA 7 bubmoreia HOK
' p B https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 Temoseie nponeccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3jen 2. JinekTpryecKue 1 MATHUTHbIE SIBJICHUS
)1 DIIeKTpUYECKHE 3apsiibl. 3apsKEHHBIC Tea 7 | bubnmnorexa [JOK
' U UX B3aUMOJCHCTBHUE https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2.2 IT i I 20 1 7
OCTOHHBIH STICKTPHHACCIIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarauTHbBIC SIBJIICHUS 6 1 1.5 bubmorexa [JOK
https://m.edsoo.ru/7f4181ce
bubnnoreka [IOK
2.4 c 4
JICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne n/m P Kourpoasnbie | IlpakTnyeckue (1upp )
MPOrpaMMbl Bcero oOpa3zoBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pazgen 1. Mexanuuyeckue siBJICHUS
L1 MexaHn4ecKOe IBHKCHHUE U CITOCOOBI €r0 10 1 bu6mmoreka [{OK
' OIMCaHHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.2 B 5 20 1 3
SAIMONICHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHbBI COXpAaHEHUS 10 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3gen 2. Mexannueckue K0J1e0aHUS U BOJTHBI
bu6 OK
2.1 MexaHnudeckre KojaeOaHus 7 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
bub OK
2.2 MexaHn4ecKkue BOJHBI. 3BYK 8 1 3 nommoreka [
https://m.edsoo.ru/7f41a4a6
Ntoro no pazaeny 15
Pa3jen 3. DiiekTpoMarHuTHoOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bu6nuoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3gen 4. CBeToBbBIC AABJICHUSA

4.1 3aKOHBI PaCIpOCTPAHEHHUS CBETA 6 2 bubmorexa [OK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2 JIuH3BI ¥ ONITUYECKKE TPUOOPHI 6 3 httos://m.edsoo.ru/Tf4 12436
bubmuoreka [JOK
43 P 3 2
a3MOEHHE OEI10TO CBETa B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznen S. KBanToBbIE iBJIEHUS
but6mmoreka [JOK
5.1 " 4 1
CITyCKaHHUE U TOTJIOLIEHHUE CBETa aTOMOM httos://m_edsoo /7641 ada6
bu6mmoreka [JOK
2 1
> CTpoerne aToMHOro snpa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
. s 1
5.3 JIEPHBIE peaKIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Paznen 6. [loBTopuTE/IbHO-0000IIaI0 I MOYJIb
6.1 [ToBTOpenue n 06001IeHIE COACPKAHUS 9 ) bu6mumorexa IIOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6




