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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no gu3rke Ha ypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMs COCTaBlIEHA Ha
OCHOBE TIOJIOKEHHUM U TpeOOBAHUM K pe3yJibTaTaM OCBOEHUS Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenpHON mporpamMmebl, mpeactaBieHHbx B GI'OC OO0, a Takke ¢ y4éTom
denepanbHON paboueii mporpaMMbl BocnuTaHuss 1 KoHIenumy mpenogaBadus yaeOHOTO
npeameta « Ou3nKay.

Copepxanue  mporpaMMbl 1O  (U3MKE  HampaBieHO Ha  (QopMUpOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYUYaIOIIUXCSl M OPTraHU3aIMI0 U3yUYeHUs PU3UKU Ha
JIeSITEIbBHOCTHOM OCHOBE. B mporpamme no ¢pu3nke y4UTHIBaIOTCS BOZMOXHOCTH Y4EOHOTO
npeamera B peanuzanuu TpedoBaHuid GI'OC OOO k mIaHUpPyeMbIM JHUYHOCTHBIM U
METalpe/IMETHBIM ~ pe3yjbTaTaM OOy4YeHHUs, a TaKkKe MEXIPEIAMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHuUs.

[Iporpamma 1o (¢u3HMKE yCTaHaBIMBAET pacHpe/ie]ieHue y4yeOHOro Marephaia Io
rojaM oOyuyeHus (Mo Kjaccam), MpeayiaraeT IPUMEPHYIO MOCIEA0BATEIbHOCTh U3yYEHUs
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COACpP>KaHUA U YUYETE BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[Iporpamma mo ¢usuke paspaboTaHa ¢ IEIbI0 OKa3aHUsI METOIUYECKON MOMOIIU
YUUTEIIO B CO3/IaHUH padoyell MporpaMmsl 10 y4eOHOMY IIPEIMETY.

®uzrka ABISETCS CUCTEMOOOPA3YIOIIMM I E€CTECTBEHHO-HAYYHBIX YUYEOHBIX
IPEIMETOB, MOCKOJIbKY (DPHM3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB W SIBICHUH,
U3y4aeMbIX XUMUEH, OMOJoTHEeN, acTpoHOMUEH U Ppu3nyeckoi reorpadueii, BHOCUT BKJIA
B E€CTECTBEHHO-HAYyYHYI0 KapTUHY MHpa, NPEIOCTaBIsSE€T HaubOojee sCHble 00pasiibl
OPUMEHEHUsI HAyYHOIO METOJa MO3HAHMS, TO €CTh CIOC00a MOIMYYEHHs TOCTOBEPHBIX
3HAHUU O MUpE.

Omna w3 TIaBHBIX 3a7ad  (PU3HMYECKOrO0 OO0pa30BaHHS B CTPYKType OOIIETro
o0pa3oBaHMs COCTOUT B (POPMHPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U UHTEpeca K
HayKe y 00y4aromuxcs.

N3yyenue Qu3znku Ha 0a30BOM YpOBHE MpEAIOiaraeT OBJIAJIEHUE CIEAYIOUUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETUPOBATH JAaHHBIE U MCIIOJIH30BATh HAYUYHBIE T0KA3aTENbCTBA JJIS
MOJTyY€HUS BBIBOJIOB.

[enn uzyuenus (HU3MKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus OMpe/eICHBI B
Konnenmmuu mnpenomaBanust ydeOHoro mpeamera «Dusumka» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickoii @enepannu, peann3yronmx OCHOBHbIE 00111e00pa3oBaTEIbHbIC
nporpamMmbl, yTBepKAEHHOW pemenneMm Komnerun MuHuctepcTBa MNpoOCBELEHUS
Poccutiickoit ®enepamnun (mpotokon ot 3 nekadbps 2019 r. Ne TTK-48H).

Hean usyyenus pusuku:

e TpHOOpETEHUE MHTEpeca U CTPEMJICHHUS OOydYaloIIMXCs K HAyYHOMY H3YYCHHIO

IPUPOBI, PA3BUTHE UX UHTEIIEKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJAE MO3HAHUS U (POPMUPOBAHUE
MCCJIEI0BATEIBLCKOTO OTHOIIEHHS K OKPYKAIOLIUM SIBJICHUSM;

(opMUpOBaHHE HAYYHOTO MHPOBO33PEHMs KaK pe3yjbTaTa H3Y4YEHHs] OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DHU3HKHY;

(¢opMUpOBaHHME TIPEACTABICHUNH O ponu (U3MKK Ui Pa3BUTHUS  APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEICTaBICHUM O BO3MOXHBIX cepax Oyaymed mpodeccuoHanIbHON
NESITEIIBHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JajbHEHIIEMYy O0yYEHHUIO B
3TOM HalpaBJICHUHU.

JlocTmkeHne 3THX Leded mporpamMMbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHMs 00ECTICYNBACTCS PEIICHUEM CIIEAYIOIINX 3a/1aY:

npuoOpeTeHne 3HAHUN O JHUCKPETHOM CTPOCHHMU BEIIECTBA, O MEXAaHHMYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

npuoOpeTeHNEe YMEHUN OIUCHIBAaTh M OOBSICHATH (DU3MUYECKHE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOEHHE METOJIOB PEIICHUs MPOCTEUINX PAaCUETHBIX 3a7ad C MCIOJIh30BAHUEM
buU3HYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE yMEHUU HAOIIONAaTh TPHUPOJHBIC SIBICHUS U BBIMOJIHATH OIBITHI,
nabopaTopHble pabOThI U AKCIIEPUMEHTATIBLHBIE UCCIIEI0BAHUS C UCTIOJIb30BaHUEM
W3MEPUTEITLHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB PadbOTHI ¢ HH(POpMaIMel PU3NIECKOTO COAepKaHusl, BKIIIOYAst
UH(OPMAITUIO O COBPEMEHHBIX JOCTHKEHUSAX (U3HUKH, aHAIU3 U KPUTHUYECKOE
OlICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO CO cepamu mnpodeccuoHaIbHONU JeATeIbHOCTU, CBSI3aHHBIMU C
(GU3MKON, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
(bU3MYECKON HAYKH.

Ha wusyuyenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO

obOpasoBanus oTBOAUTCS 238 yacoB: B 7 kiacce — 68 gacos (2 yaca B He/lel0), B 8 Kiacce —
68 wyacoB (2 waca B Hememwo), B 9 kmacce — 102 wyaca (3 uaca B Hememo).

[Ipennaraemsiii B mporpamme o (Qpu3uke mnepedeHb J1abopaToOpHBIX padOT U OMBITOB
HOCHUT PEKOMEHIATCIbHBIN XapaKTep, YUUTEIb JejIacT BRIOOP MPOBEICHHS JTAOOPATOPHBIX
paboT M OMBITOB C YYETOM HWHIWBUAYAJIBHBIX OCOOCHHOCTEM OOydJarolIuxcs, CIHMCKa
OKCIIEPUMEHTAIBHBIX 3aJaHUi, NpeajaraéMblX B paMKaX OCHOBHOT'O TOCYJIapCTBEHHOTO
PK3aMeHa 1o (Ppu3HKe.



COIEP KAHUE OBYYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ posib B NO3HAHUYU OKPY KaI0IIero Mupa.
®u3uka — Hayka O mpupoze. SBneHus npuponasl. OU3NYECKHUE SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznueckre BeMMUMHBL. M3Mepenue dusndeckux BeauuuH. Duznueckue MPUOOPHI.
[TorpemHocTh H3MepeHnil. MexayHapoaHasl CUCTEMA EAUHULL.
Kak ¢usuka u npyrue ecrecTBeHHbIE HayKH H3y4aroT npupoay. EcrecTBeHHO-HayuHBIN
METOJI MO3HAaHMS: HAOIIOJIEHHWE, NOCTAHOBKA HAYYHOT'O BONPOCA, BBIIBH)KEHHE THUIIOTES3,
HKCIIEPUMEHT MO0 MPOBEPKE THUIOTE3, OOBACHEHHE HalIogaeMoro spieHus. OnucaHue
buU3HYECKUX SBJICHUM C TOMOIIBIO MOJIETIEH.
Jlemoncmpayuu.
1. MexaHn4eckue, TEIIOBbIC, IIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC SIBJIICHUSI.
2. ®uznueckue npubOpPHl W Mpoleaypa MNPSAMBIX H3MEPEHHI aHaJIOTOBBIM U
UU(POBBIM NPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue 1EHBI IeTEHUs IKAJIbl U3MEPUTEIBHOTO TpUbdOpa.
2. H3mepeHue pacCTOSTHUN.
3. Usmepenue 00bEMa KUAKOCTU U TBEPIIOTO TEA.
4. OnpeneneHue pa3MepoB MajbIX TEN.
5. HM3mepenue temneparypsl IPU NOMOIIMU KUAKOCTHOTO TEPMOMETPA U JaTYMKa
TEMIIEPaTyphI.
6. lIpoBenenue wccienoBaHUs 10 IPOBEPKE THUIIOTE3bl: NAIBHOCTH IOJIETA
HIapyKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIbIIE BHICOTA ITyCKa.
Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUM BellleCTBA.
CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HUX pa3Mmepbl. ONbITbl, JOKA3bIBAIOIIKE
JVCKPETHOE CTPOEHUE BEIIECTBA.
JBmkeHue yactull BemiectBa. CBs3b CKOPOCTH JBWKEHHUS 4YAaCTHI[ C TEMIIEPATYpOM.
bpoyHoBckoe nBmxenue, nuddysus. BzaumoaeicTBie yacTull BEIIECTBA: MPUTHKCHUE U
OTTaJIKUBAHUE.
ArperaTHble COCTOSIHMSI ~ BEILIECTBA: CTPOCHHE Ta30B, JKHAKOCTEH U  TBEPABIX
(KpucTaIM4ecKux) Tesl. B3auMocCBs3b MEXTy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSX U X aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BO/IBL.
Hemoncmpayuu.
1. HabGnrogenme OpOyYHOBCKOTO JIBHKCHUS.
2. HaGmonenue nuddyzuu.
3. HaOmronenue siBieHUi, OOBSICHSIONMXCS MPUTSHKEHUEM WM OTTAJIKMBAHUEM
YaCTHUIL BEIIECTBA.
Jlabopamopnwie pabomul u onvimol.



1. OreHka 1uameTpa aToMa METOJIOM PsI0B (C UcIoab30BaHueM doTorpaduit).

2. OnbIThl 10 HAOJIIOICHUIO TEMJIOBOTO PACIIMPEHHUS ra30B.

3. OnbITel 1O OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3pgen 3. /IBuKeHHe U B3AaUMOJAEHCTBHE TeJl.
Mexanuueckoe qBruxkeHue. PaBHomepHoe u HepaBHOMEpPHOE JIBHKkeHHE. CKopocTh. Cpeausis
CKOpOCTb [P HEPABHOMEPHOM JIBM>KEHUU. Pacuér myTu v BpeMEeHU ABUKEHHUS.
SBneHne wHepuUMU. 3aKOH HMHEpUMH. B3anmoneicTBue Ten KAk NpPUYMHA W3MEHEHHS
CKOPOCTH ABWXEHUS Tell. Macca kak Mepa MHEpTHOCTH Tena. [moTHocTh BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEILIECTBA.
Cuiia Kak XapakTepuCTHKa B3auMoAencTBUA Teil. Cuia ynpyrocTtu 1 3akoH ['yka. 3mepenue
CUJIbI C TIOMOILBKO JUHAMOMETpA. SIBJIEHHE TATOTEHHS U cuja TskecTH. Cuia TSHKECTH Ha
npyrux minaHerax. Bec Tena. HeBecomocth. CiioxkeHHE CHII, HAMPABJIEHHBIX MO OJHOMN
npsmon. PaBHogencTByromas cui. Cuna TpeHus. TpeHue CKOJIBKEHUS W TPEHHE IOKOS.
Tpenue B IpupoAe U TEXHUKE.
Jlemoncmpayuu.

1. HabGmrogeHne MexaHMUECKOTro JIBHXKEHUS Tela.

2. H3mepeHune CKOpOCTH MPSMOIMHENHOTO JIBHXKEHUSI.

3. HaOmroneHue siBeHUs HHEPLUU.

4. HalmroneHre n3MEeHEHUsl CKOPOCTHU MPU B3aUMOJICHCTBUU TE.

5. CpaBHeHHE Macc N0 B3aUMOJEICTBUIO TEIL.

6. CnoxkeHue cuJl, HallPaBJICHHBIX IO OJTHOM MPSMOM.
Jlabopamopnuie pabomuel u onvimol.

1. OmpenenieHre CKOPOCTH PABHOMEPHOTO JBHXEHUS (IIapuKa B KHUIAKOCTH,

MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OrmpepneneHne CpenHEW CKOPOCTH CKOJNBKEHHS Opycka WM IIapuKa IIo

HAKJIOHHOM TIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OmnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsukeHus  (nedopmarium)

MPY>KUHBI OT MIPUII0KEHHOUN CHUIIBL.

5.  OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI TPEHUSI CKOJIBKEHHSI OT Beca

TeJla U XapakTepa CONMPUKACAIOIIUXCSA MTOBEPXHOCTEH.
Pasznen 4. JlaBjieHne TBEPABIX TeJl, KUIAKOCTEN M ra30B.
Hasnenue. CnocoObl yMEHbILICHUS U YBETUYECHUs JaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBleHUsT Ta3a OT 00béma, Temmeparyphl. llepemaua naBneHus TBEPABIMU TEJAMU,
KUJKOCTSIMU U ra3amu. 3akoH [lackans. [lHeBMaTuueckue MaliMHbl. 3aBUCUMOCTD JIABJICHHUS
KUAKOCTU OT TrayOuHbl. ['mapocrarnueckuit mnapanokc. CooOliaronyecss CoCybl.
['mapaBnryecKue MEXaHU3MBL.
AtMocdepa 3emnu u armochepHoe napieHue. lIpuuuHBI CyliecTBOBaHUS BO3MYIIHON
o6onouku 3emnn. OnbiT Toppuuennu. M3mepenune atmocdepHoro gaBieHus. 3aBUCUMOCTD
aTMOC(EPHOTO MaBJICHUS OT BBICOTHI HaJa ypoBHeM Mops. [Ipubopsl myis w3mMepeHus
aTMOC(EPHOTO JaBICHUS.



JleiicTBHE KUJIKOCTH M ra3a Ha MOTrpyKEHHOE B HUX TeJo. BulTankuBatomas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxormiaBanue.
Hemoncmpayuu.
1. 3aBUCUMOCTH JABJICHUS T'a3a OT TEMIIEPATYyPHl.
[Iepenaua naBieHUS KUJIKOCTHIO U Ta30M.
CooOmaromuecs coCcy/bl.
['mapaBauyueckun mpecc.
[IposiBrieHne necTBUA aTMOCHEPHOTO JABJICHHUS.
3aBUCUMOCTh BBITAJIKUBAIONIEH CHIIBI OT 00bEMa MOrpyKEHHOM YacTu Tejia U

o vk~ w N

MJIOTHOCTH JKUJIKOCTH.
7. PaBEHCTBO BBITAJIIKUBAIONICH CUIIbI BECY BBITECHEHHOW KUJKOCTH.
8. YCJOBHME IJIaBaHUS TEJ: IJIABAHUE WJIM TMOTPYKEHHUE TEII B 3aBUCHUMOCTH OT
COOTHOIIICHUSI TUIOTHOCTEN TeJa U KUJIKOCTH.
Jlabopamopnsie pabomul u onvimol.
1. MHccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOjE€ OT 00bEMa MOTpY>KEHHOW B
KUJKOCTh YaCTH TeJa.
2.  OmnpeneneHne BBITATKUBAIOMIEH CUJIbI, IEUCTBYIOLIEH HA TENIO, MOTPYKEHHOE B
KUJKOCTb.
3. lIpoBepka HE3aBHCUMOCTHM BBITAJKHMBAIOWIEH CHIIBI, AEHMCTBYIOIIEN Ha TEJIO B
KUJKOCTH, OT MacChl TeJa.
4. OnbIThl, JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLIEH  CHIIBI,
JEUCTBYIOIIEH Ha TEJO B MKUJIKOCTHU, OT 00bEMa MOTPYKEHHON B JKUJIKOCTh YacTH
TeJla U OT TVIOTHOCTHU XKHUJKOCTH.
Pa3zpnes S. PaGora 1 MOIIHOCTB. JHEPrusi.
Mexanuueckasi pabota. MOITHOCTb.
[IpocThie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecHs pbhlyara.
[IpumeHeHue npaBuiia paBHOBECUS pblyara kK 0J0Ky. «30yi0To€ npaBuiio» MexaHuku. KITJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.
Mexanunueckas sHeprusa. Kunernueckas u noreHuuanbHas sHeprus. [Ipespaiienue ogqHoro
BHJIa MEXAaHUYECKOW SHEPIUU B APYroil. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuie pabomul u onvimol.
1. Ompenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABMKEHUHU TeJa IO
TOPU30HTATIBHON OBEPXHOCTH.
2. HccnenoBaHue ycioBUM paBHOBECHS pblyara.
3. HNsmepenue KIIJ] HaKJIOHHOM MJIOCKOCTH.
4. M3ydyeHHe 3aKOHA COXPAHEHHS] MEXaHUYECKOW SHEPTHUU.
8 KIIACC

Pa3nea 6. Ten1ioBLIe ABJIEHUS.



OCHOBHBI€ TOJI0KEHUS MOJIEKYJIIPHO--KUHETUYECKOM TEOPUU CTPOEHHUS BellecTBa. Macca u
pa3Meppl aTOMOB M MOJIEKyJ. OTNbITbl, NOATBEPKAAIOIIME OCHOBHBIE MOJIOKEHUS
MOJIEKYISIPHO-KUHETUYECKON TEOPUH.
Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHHUM BemecTBa. Kpucrammmaeckue u
amop¢ubie Tena. OObSICHEHHWE CBOWCTB Ta3oB, XHUAKOCTEH U TBEPABIX TEI HA OCHOBE
MOJIOKEHUI MOJIEKYJIIPHO--KUHETUYECKOW Teoprr. CMauyuBaHUE U KallUJUISIPHBIC SBICHUSI.
TennoBoe pacIMpeHUE U CKATHUE.
Temneparypa. CBs3p TeMIepaTypbl €O CKOPOCTBIO TEILUIOBOTO JIBM)KEHHSI YaCTHILI.
Baytpennss sHeprus. CrocoObl W3MEHEHHS BHYTPEHHEH SHEpPruM: Terwionepenada u
coBeplleHHEe padboThl. Buapl Tenonepeaayn: TeIIONpOBOAHOCTb, KOHBEKIUS, U3TyUYEHHUE.
KonuyectBo TemyioTel. YenbHas TEMIOEMKOCTh BeElIeCTBA. TeriooOMEH U TEIIoBOE
paBHOBecue. YpaBHEHHE TeIUIOBOro  Oamanca. [lmaBmeHue u  OTBepjeBaHuUE
KPUCTAJUIMYECKUX BEIIECTB. YAelnbHasg TemioTa IuiaBieHus. IlapooOpa3oBanue u
koHjieHcarusi. Mcnapenue. Kunenue. YaenbHas Temiota nmapoodpa3zoBaHus. 3aBUCUMOCTh
TEeMIIepaTyphl KUTICHUS OT aTMOC(EPHOTO AaBICHUS.
Brnaxxnocts Bo3yxa.
DHeprus ToIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.
[Ipunuuner pabotel TemioBbix asurateneit KIIJ[ temmoBoro asurarensa. TemioBbie
JIBUTATEIIN U 3alIATA OKPYKAIOIIEH CPEBI.
3aKOH COXpaHEHUS U MPEBPALLECHUS YHEPTUH B TEIJIOBBIX MPOIIECCAX.
JHemoncmpayuu.

1. HabGnrogeHnue OpOyHOBCKOTO JIBUKEHHUS.

2. HabGmonenue nuddyszuu.

3. HaGnroneHue siBJICHUN CMauMBaHUS U KATWUISIPHBIX SIBJICHUH.

4. HaOmroeHue TeraoBOro pacuiupeHus Tell.

5. l3MeHeHue naBiIeHUS Ta3a MPU HU3MEHEHHMH O0BEMA M HarpeBaHUU WA

OXJIQXKICHUU.

6. IlpaBuia usMepeHus: TemMIeparypsl.

7.  Buasl Temmonepenayu.

8. OxJaXXIeHHE MPU COBEPIICHUN PAOOTHI.

9. Harpesanue mpu coBepiiieHuU pabOThl BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbIX BEILIECTB.

11. HaOmronenue KumneHus.

12. HalnrogeHue mocTosSTHCTBA TeMITepaTyphl MPHU TIaBJICHUH.

13. Mojenu TeIIOBBIX IBUTATEIICH.
Jlabopamopnuie padbomet u onvimot.

1. OnbITHI IO OOHAPYKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.

2. OnpITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmbITHI 11O HAOTIOJECHUIO TETUIOBOTO PACIITUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX

TeN.

4.  OmnpeneneHue AaBICHUS BO3AyXa B OaJUIOHE IIPUIIA.



5.  OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTh JIaBJICHUS BO3/lyXa OT €ro 00béma 1

HarpeBaHUs WM OXJIAKICHUS.

6. IIpoBepka rumores3sl JHMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJOMKA >KHIKOCTH B

TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HabOnioneHue W3MEHEHUsT BHYTPEHHEH OJHEpPruM Tela B pe3yibTare

Tertonepeaayr U paboThl BHEITHUX CHJI.

8. HccnenoBaHue sIBICHHS TETUIOOOMEHA IIPU CMEIIMBAHUM XOJIOJHON U Topsue

BO/IBL.

9. OmnpeaeneHue KOIMYECTBA TEIUIOTHI, TOJIYUYEHHOTO BOJIOW MPHU TEMIOOOMEHE C

HAarpeThiM METAJUINYECKUM LIUIUHIPOM.

10. OmnpenenieHne yaeIbHON TEINTOEMKOCTH BEIIECTBA.

11. HMccnenoBanue npoliecca UCapeHus..

12. OnpenesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OmnpeneneHne yaeIbHOM TEIUIOTHI IUIABICHUS JbJA.
Pazgen 7. JjekTpuyecKue 1 MATHUTHbBIE SIBJICHUS.
OnekTpuzanus Tei. J[Ba poaa aNeKTpUYECKUX 3apsaaoB. B3anmoaeicTBrue 3apsyKEHHbBIX TE.
3akoH Kysona (3aBUCUMOCTb CHIIBI B3aUMOJICUCTBUS 3apSKEHHBIX TEJ OT BEJIMUMHBI 3apsI0B
U PacCTOSTHUS MEXY TEJIaMu).
Dnektpudeckoe mnose. Hanpssk€HHOCTh 3nekTpudeckoro nojid. [lpuHiun cyneprno3uuun
AIEKTPUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).
Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHbIA 3yeKTpudeckuil 3apsan. CTpoeHue
atoMa. [IpoBOAHUKYN W TUANEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.
DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHMSI JJIEKTPUUYECKOTO TOKa. HMCTOYHUKM
MOCTOSTHHOTO TOKA. JIeHCTBUS 2JIEKTPUUYECKOr0 TOKA (TEIUIOBOE, XUMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B )KUIAKOCTAX U ra3ax.
Onektpuueckass nenb. Cuina Toka. Onekrpuueckoe HampsbkeHue. ConpoTHUBICHUE
MPOBOJIHUKA. YJEIbHOE CONMPOTUBIICHUE BeElIeCTBA. 3akoH Oma s ydacTka LEMHu.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHUE TTPOBOJHUKOB.
PaboTa 1 MOIITHOCTH IEKTPUIECKOTO TOKA. 3akoH [[xoyns—JIeHa. DnekTpuueckue 1nenu u
NOTPEOUTENH dIECKTPUIECKOM IHEpTUH B ObITY. KopoTKOE 3aMbIkaHmeE.
[TocTossHHbIE MarHuThl. B3anMOAEWCTBUE TITOCTOSSHHBIX MAarHUTOB. MarHuTHOE IIOJIe.
MaruauTtHoe noJie 3eMJIM U €ro 3HaYeHue JUIsl s)ku3Hu Ha 3emuie. OnbIT Opcrena. MarnutHoe
MOJIE DJEKTPUUECKOro TOKa. I[IpuMeHeHue »JIEKTpOMArHUTOB B TEXHUKE. [lencTBue
MarHMTHOTO TOJIi HA MPOBOJHUK C TOKOM. OJIEKTPOJIBHUIAaTENb IOCTOSHHOTO TOKAa.
Hcnonb30BaHuE 3JIEKTPOABUIATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.
OnbiTel  @apajnes. SIBieHue  daeKTpoMarHuTHOW — wHAYKuMU. IIpaBuno  JleHna.
Onektporeneparop. CrocoObl MOMYUYECHHS DJEKTPUUECKON SHEPruu. DJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHUHU.
Hemoncmpayuu.

1. DJeKTpu3aius Tel.

2. JIBa poja 3ieKTPUYECKUX 3apsiIOB U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.

3. YCTpPOHMCTBO U JAEHUCTBUE DIEKTPOCKOIIA.



DJIEKTPOCTaTUYECKAs] MHYKIIUA.
3aKOH COXPAHEHHUS ICKTPUUECKUX 3aPsI0B.
[IpOBOIHUKH M JURJIECKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJISI.
M cTOYHMKH TOCTOSIHHOTO TOKA.
JlercTBUS SIEKTPUUECKOTO TOKA.
10. DJIEKTPUUYECKUU TOK B JKUIKOCTH.
11. ['a30BbIii pa3psI.
12. MI3MepeHue Cuibl TOKa aMIIEPMETPOM.
13. M3MepeHue 3JIeKTPUIECKOr0 HAPSHKEHUS BOJIbTMETPOM.
14. PeocrtaT 1 Mara3uH CONPOTUBJICHUII.
15. B3aumoeiicTBUE MOCTOSIHHBIX MAarHUTOB.
16. MoaenupoBaHrE HEBO3MOXKHOCTHU pa3/ieNICHUsI MOJIOCOB MarHUTa.
17. MoaenupoBaHH€ MarHUTHBIX IOJIEH TOCTOSIHHBIX MarHUTOB.
18. OmbIT IpcTena.
19. MarHutHoe moJie ToKa. DJIEKTPOMAarHur.
20. JlelicTBME€ MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.
21. DJEKTPOJBUTATEIb MOCTOSSHHOTO TOKA.
22. WccnenoBanue SBICHUS 3JEKTPOMAarHUTHOM WHTYKIIUH.
23. OnbiThl @apajes.
24, 3aBUCUMOCTh  HampaBJCHUS HMHAYKIMOHHOTO TOKAa OT YCJIOBHUM €ro
BO3HHUKHOBEHUS.
25. DJEKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomuel u onvimol.
1. OmpITBl 1O HAONIOASHUIO  DJIGKTPU3AIMK  Tel HMHAYKIUMEH W TIpHU
COIIPUKOCHOBEHUH.
2. HccnepnoBanume JEWCTBUS  DJIEKTPHUYECKOTO TMOJS HAa NPOBOJHHUKK U
JIADJICKTPUKH.
3. COopka u nmpoBepka pabOThI JICKTPUIECKOM I TOCTOSHHOTO TOKA.
4. H3mepeHue U peryJupoBaHKUE CUIIbI TOKA.
5. H3mepeHue u peryaupoBaHue HANPSHKEHUSI.
6. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, HIYIIETO 4Yepe3 pPE3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSDKEHUS HA PE3UCTOPE.
7. OnbIThl, AEMOHCTPUPYIOIIME 3aBHCUMOCTH 3JIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €T0 JUIMHBI, TJIOIIaAu MTOMEPEYHOro CEUYCHHs U MaTepuara.
8. IIpoBepka mpaBWiIa CIOXEHUS HANPSHKEHUM TIpU  MOCIEA0BATEIBHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBwia Mg CHJIbBl TOKAa IMPU NAPAIJIEIBHOM COCIUHEHUU
PE3UCTOPOB.
10. Ompenenenue pabOTHI MEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.
11. OnpenesieHue MOIIHOCTH JIEKTPUUECKOT0 TOKA, BBIACISIEMON HA PE3UCTOPE.
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12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYILIETO YEpe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEW.

13. Omnpenenenne KIIJ] HarpeBarens.

14. HccnmenoBaHre MarHUTHOTO B3aUMOJACHCTBUS OCTOSIHHBIX MArHUTOB.

15. M3ydyeHue MarHuTHOTO MOJI MOCTOSIHHBIX MAarHUTOB NPU UX OOBEAUHEHUU U
pa3acieHUHN.

16. HMccnenoBanue AENUCTBUS IEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONbBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS KATYILIKU C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIIPABJICHUS TOKA B KATYIIIKE.

18. M3ydeHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl JJIEKTPOIBUTATEIS.

20. M3mepenue KIIJ[ 351eKTpOABUTaTEIbHON YCTAHOBKH.

21. OnbITBI MO  WMCCIEAOBAHUIO  SIBIICHUSA  DJICKTPOMATHUTHOM  WHAYKIIHH:
MCCIICIOBAHUE U3MEHECHUHM 3HAYEHHS U HAPABICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pasznes 8. Mexanuyeckue siBJICHUs.

Mexannueckoe aBrkeHne. MarepuanbsHas Touyka. Cucrema orcu€ra. OTHOCUTENBHOCTh
MEXAaHUYECKOTO ABHKEHUs. PaBHOMEpHOEe mnpsAMOJIMHENWHOE IBWXeHue. HepaBHomepHOE
npsIMOJIMHENHOE BUkKeHue. CpeqHsis 1 MTHOBEHHAs CKOPOCTh Tejia MPU HEPaBHOMEPHOM
JIBUKECHUM.

VYckopenne. PaBHoyckopeHHOE TIpsiMOIMHElHOe BrkeHne. CBoOoaHoe naaeHue. OnbIThl
[Manunes.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepwon u yacrota oOpamenus. JluneitHas u
YIJIOBasi CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

IlepBoiii 3axkoH Hprorona. Bropoi 3akon Herorona. Tpermit 3axon Herorona. IIpunHimn
CyHEPIO3ULINH CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuma TpeHusi: cuiia TPEHUS CKOJIbKEHHUS, CUJIa TPEHUS MOKOS,
JIpYTUE BUJIbI TPCHUSL.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOPEHHE CBOOOJHOTO MaJeHUS.
JBmwxenue mnaHer Bokpyr Cousnna. IlepBas kocmmueckas ckopoctb. HeBecomocts u
Meperpy3KH.

PaBHOBecHe MmaTepuanbHOM TOUKH. AOCOIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tela ¢
3aKpEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TsokecTH.

Nmnynee tena. M3menenue ummynbca. MMmynbCe cuibl. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE IBUI)KECHHUE.

Mexannyeckasi pabota U MOHIHOCTh. Pabota cum TsxkectH, ynpyroctd, TpeHus. CBs3b
sHeprun U padoTel. [loTeHManpHas SHEPTUs Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3€MITH.
[loreHnmanbHas dHeprus cxxatod npyxuHbl. KunHernueckas sHeprus. Teopema o
KMHETUYECKOU SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Hemoncmpayuu.



1. HaOmroneHne MeXaHWYecKOro [BMKEHHUS Tela OTHOCHUTEIBHO pPa3HbIX Tel
OTCYETA.
2. CpaBHeHME NyTed W TPACKTOPUW JBIKEHUS OJHOIO M TOrO K€ Tela
OTHOCHUTENIBHO Pa3HBIX TEJI OTCYETA.
3. H3mepeHue CKOpOCTH M yCKOPEHUS NMPSAMOJINHEUHOTO ABUKEHHS.
4. HccrnenoBaHre MPU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHMUS.
5. HaOmronenue nBUKEHUS Tella IO OKPYKHOCTH.
6. HaOmroneHne MexaHMYECKUX SIBJICHUM, MPOUCXOASIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBW)KEHHUM OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.
7. 3aBHCHMOCTb YCKOPEHMS TeJla OT MAacChl Tea U JEHCTBYIOIEH HAa HETO CHJIBI.
8. HaOumronenue paBeHcTBa CUII ITPU B3aUMOJICHCTBUU TEII.
9. H3meHeHune Beca Tena Ipu YCKOPEHHOM JIBUKEHHH.
10. Ilepenada nMmmyJsbca pyu B3aMMOJIEUCTBUN TEI.
11. IIpeoOpazoBaHus 3HEPIUM NIPU B3aUMOJICUCTBUU TEJl.
12. CoxpaHeHHE UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUU.
13. CoxpaHeHHE UMITYJIbCA IPU A0COIIOTHO YIIPYroM B3aUMOJIEHCTBUU.
14. HaGnrogeHue peakTUBHOTO ABUKEHUS.
15. CoxpaHeHHe MEXaHUYECKOW SHEPrUr MpU CBOOOTHOM IaJIEHUH.
16. CoxpaHeHHE MEXAaHMYECKOW SHEPIMM NpU JBHKEHHH Teja IOJ JEHCTBHEM
IPYKUHBI.

Jlabopamopnuie pabomuel u onvimol.
1. KoncTpynpoBanue Tpakra Uisi pasroHa W JAIBHEHIIETO PaBHOMEPHOTO
JIBM>KCHUS IIAPUKA WIN TEIIEKKH.
2. OmnpeneneHue cpeHe CKOPOCTH CKOJIbKEHUSI OpyCKa WM JABMXKEHUS IIaphKa
10 HAKJIOHHOM IIJIOCKOCTH.
3. OmnpeneneHue YCKOpPEHUs Tella IIPU PABHOYCKOPEHHOM JBHWKEHHM IO
HAaKJIOHHOM IJIOCKOCTH.
4. HccnenoBaHue 3aBUCHMOCTM IIyTH OT BPEMEHH IIPM  PABHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.
5. IlpoBepka rumoTtesbl: €Ciy NMPU PABHOYCKOPEHHOM JIBH)KEHUHU 0€3 HavyaJbHOU
CKOPOCTM MYTH OTHOCSATCA KakK pPsSAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOLIWE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.
6. HccienoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CUJIbI HOPMAJIBHOTO
JABJICHUS.
7. Omnpenenenue ko3 HULMEHTa TPEHUS CKOJIBKEHMUSL.
8. OmnpeneneHue )KECTKOCTH MPYKUHBI.
9. OmnpeneneHue padOTbl CWIbI TPEHUS MPU PAaBHOMEPHOM JIBMKEHUHU Teja IO
TOPU30HTAIBbHON NOBEPXHOCTH.
10. Onpenenenne pabOThI CUITbI YIPYTOCTH MIPU NOIBEME TPy3a C UCIIOJIb30BaHUEM
HEMOJBUYKHOTO U MOJIBUKHOTO OJIOKOB.
11. M3yuyeHue 3aKOHA COXPAaHEHHUsI DHEPIUM.



Pa3znen 9. Mexannueckue Ko1e0aHUA U BOJHBI.
KonebarenbHoe namxeHne. OCHOBHbIE XapaKTEPUCTUKHU KoJeOaHUM: Mepuoi, 4acToTa,
aMIiuTyaa. MaTeMaTudyecKuid W NPYKUHHbIM MasTHUKU. [IpeBpallieHne 3HEpruv mpu
K0J1e0aTeIbHOM JBUKCHUH.
3aryxaromue koseOanus. BeiHykneHHbIC KoneOaHus. Pe3oHanc. MexaHWYecKue BOJHBI.
CBoiicTBa MEXaHMYECKUX BOJH. [IpomonbpHbIE M TONEpEYHbIC BOJIHBL. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacnpocTpaHeHHs. MexaHM4ecKHe BOJIHBI B TBEPAOM TeEJE, CEUCMUYECKHE
BOJIHBI.
3ByK. 'poMKOCTh 3ByKa 1 BeIcOTa ToHA. OTpakeHue 3Byka. UH(]pa3ByK U yabTpa3ByK.
Jemoncmpayuu.
1. HabGmrogenue konebaHuil TEI MO IEHCTBUEM CUITBI TSXKECTH U CHITBI YIIPYTOCTH.
2. HaOGmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
3. HaOmroneHue BbIHYKIEHHBIX KOJI€OaHUI U pEe30HaHCA.
4. PacnpocTpaHeHHe NMPOJOJIbHBIX U MONEPEYHBIX BOJH (HA MOJCIIN).
5. HaOmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTUYECKUI PE30HAHC.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenenieHHe YacTOTHI U NIEpUOIa KOJIeOaHUI MaTeMaTUYECKOI0 MasiTHUKA.
2.  OmnpeneneHue 4acTOTHI U Mepuoa KojaeOaHu MpyKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TIepHo/ia KOeOaHUii TTOABEIIICHHOTO K HUTH Tpy3a
OT JIJTMHBI HUTH.
4. HccnenoBaHue 3aBUCHUMOCTH NEpHOJa KOJIeOAHUN MPYKUHHOTO MasiTHUKA OT
Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH Teproa KoJieOaHUM rpy3a, MOJBEIICHHOTO K HUTH,
OT Macchl rpy3a.
6. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh MEpPHOJIa KOJICOAHUM MPY>KUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue ycKopeHus CBOOOHOTO IaJICHHUS.
Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DIIEKTPOMAarHUTHOE MOJIe. DIEKTPOMArHUTHBIE BOJIHBL. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.
[[Ixana 37€eKTPOMarHUTHBIX BOJH. VCMOIB30BaHUE AJEKTPOMATHUTHBIX BOJH JUIsl COTOBOM
CBSI3H.
DJIeKTpOMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BomnHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie padbomet u onvimot.
1. HM3yyeHue CBOWCTB DSJEKTPOMArHUTHBIX BOJH C TIOMOLIBIO MOOHMJIBHOTO
TenedoHa.
Pa3gen 11. CBeToBLI€e SIBJIEHUS.
JIlyueBass mozenb cBera. Mcrounuku cBeta. lIpsMonuHElHOE pacnpOCTpaHEHHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpa)XKEHHUsI CBETA.



[Ipenomiienne cBera. 3aKoH mpesioMieHus cBeTa. [loaHOe BHyTpeHHEe OTpaKeHUE CBETa.
Hcnonp30BaHue NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
JIunza. Xon myuedt B tuH3e. OnTrueckas cucreMa goroanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.
['ma3 kak onTU4eckas cucteMa. bim3opyKocTh U JadbHO30PKOCTb.
Pa3noxenue 6enoro ceera B criekTp. OnbiTel HetoTOHA. C0K€HNE CHEKTPAIbHBIX LIBETOB.
Hucnepcus csera.
Hemoncmpayuu.
1. IIpsamonnHENHOE pacnpOCTPaHEHHE CBETA.
OTtpakeHue cBeTa.
[Tomyuenune n300paxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.
OnTuyeckuii CBETOBO/.
Xop stydeil B coOmparonieit JIMH3e.
XO0J Ty4yer B pacCEenBAIOIIECH JIMH3E.
[Tosryuenue n300paxeHUi ¢ TOMOIIBIO JIMH3.
[Tpunuun aevictBus poroanmnapaTa, MUKPOCKOIIA U TEJIECKONA.
10. Mopens rnasa.
11. Pa3znoxenue 6e0ro cBera B CIEKTP.
12. [lomydyenue O6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.
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Jlabopamopnuie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPAKEHUS CBETOBOTO JIy4a OT yIJla [TaJICHUs.
2. HW3ydeHue xapakTepUCTHUK M300paKEHUsSI MPeIMETa B IMJIOCKOM 3epKalie.
3. MHccnepoBaHwe 3aBUCUMOCTH Yrja IPEIOMIICHUS CBETOBOrO Jydya OT yrIja
Ma/ICHUS Ha TPAHUILIE «BO3TyX—CTEKIION.
4. TlomydeHnue n300pakeHH C MOMOIIBIO COOUpAIOIIEH JTMH3HI.
5. Omnpenenenne (OKYCHOTO pacCTOSHUSA W ONTHYECKOW CHUIIBI coOMparoiein
JIVMH3BI.
6. ONBITHI O PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
7. OmbITHI IO BOCHPUSTHIO I[BETA MPEIMETOB MTPH UX HAOJIOICHUN YepE3 IIBETOBBIC
(bUIBTPEL.
Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.
Oneitel Pe3epdopna u mnanerapHas Mozaenb aroma. Mogens atoma bopa. Mcnyckanue u
MOIJIOIIeHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIEKTPHI.
PamnoaktuBHOCTh. Anbda-, O6era- u ramma-uznydeHus. CTpoeHHE AaTOMHOTO spa.
Hyknonnasa monens aromHoro sapa. M3oromel. PagnoaktuBHble npeBpamieHusd. [lepuon
MOJIypacrajia aTOMHBIX SAED.
SAnepHble peakunu. 3aKOHbI COXPAHEHHMS 3apsIIOBOTO U MACCOBOTO YUCEI. DHEPIUsl CBS3U
aTOMHBIX siep. CBA3b Macchl U dHEpruu. Peakuuu cuHTe3a u AeneHus saep. McrouHuku
sHeprumn ConHIa U 3BE3.
SInepnas sHepreTuka. /J[elcTBus paauOaKTUBHBIX U3Jy4YCHUHN HA )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
1. CHeKTpsl U3IIy4YEHUs U MOTJIOLICHHUS.



2.  CHeKTpsl pa3INYHbIX a30B.
3. Cnektp Bogopoa.
4. Habmonenue TpekoB B kamepe BubcoHa.
5. Pabota cuéTunka HOHU3UPYIOMINX U3TYUCHHI.
6. Perucrtpanus u3iaydeHus: IPUPOIHBIX MUHEPATIOB U IPOIYKTOB.
Jlabopamopnwie pabomol u onvimol.
1. HalGnrogeHue CrUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.
2. HccrnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTUIII 10 TOPMO3HOMY MYTH (10
dotorpadusm).
3. HM3mepenue pagnoakTuBHOTO (POHA.
IHoBTOpHUTEIBLHO-00001AIOIINI MOAYJIb.
[ToBTOpUTENHEHO--00001IIAIOIINN MOJTYJIb TPEAHA3HAYEH JIJIsi CUCTEMAaTU3alUK U 0000IIeHNs
MPEAMETHOIO COJEPKaHUs U ONbITa JESITEIBHOCTH, TPUOOPETEHHOTO MPU U3YYEHUU BCETO
Kypca (pU3UKH, a TaKKe JJI1 MOATOTOBKHM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY IO
busuKe 111 00y4aromuXxcsi, BBIOPABIIUX 3TOT YUYCOHBIN MPEAMET.
[Ipu U3ydeHUn JaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI IS TEILHOCTH,
HAa OCHOBE KOTOPBIX OOECIEUMBACTCS JIOCTHUKEHUE TNPEIMETHBIX M METaNpeIMETHBIX
IJIAHUPYEMBIX PEe3yJbTaToB O0ydeHUs, (POPMUPYETCS €CTECTBEHHOHAY4YHasi TPaMOTHOCTB:
OCBOEHHE HAyYHBIX METOJOB HUCCIEAOBAHUS SIBICHUM MNPUPOALI U TEXHUKHU, OBJIAJICHUE
YMEHUSIMU OOBIICHATh (U3MYECKUE SIBIICHUS, TMPHUMEHSS TOJYYEHHBbIC 3HAHUS, DPEIIaTh
3a7la4¥, B TOM YHCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.
[TpuHIMNIMATBEHO IEATEILHOCTHBIN XapaKTep AAHHOIO pa3jielia peau3yeTcs 3a CUET TOro,
YTO 00y4Yarolrecs BBIMOJHSIIOT 3aaHusl, B KOTOPBIX UM MPEJIaraeTcs:
Ha OCHOBE IMOJYYCHHBIX 3HAHUHN paclo3HaBaTh U HAYYHO OOBACHSITH (PU3NUYECKUE SIBJICHUS B
OKPY’KaroIEel NPUPOJE U MOBCEAHEBHOM )XKU3HU;
MCIIOJIb30BaTh HAyYHBIE METOJIbI MCCIICOBAaHUS (DU3NYECKUX SIBJICHUMN, B TOM YHUCIE IS
MPOBEPKHU TUIIOTE3 U MOJYYCHUSI TEOPETUUECKUX BHIBOJIOB;
OOBSICHSTh HAYYHBIE OCHOBBI HAaN0O0JIee BaXKHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, NPaKTUYECKOTO MCIOJIb30BAHUS PA3IUYHBIX MCTOYHUKOB SHEPIrUU Ha OCHOBE
3aKOHa MPEBPAILCHHS U COXPAHECHHS BCEX U3BECTHBIX BUJOB SHEPIHUU.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenune pu3nku Ha ypOBHE OCHOBHOTO O0IIET0 00pa30BaHUs HAMPABIECHO HA TOCTUKEHUE
JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.
B pesyaprare wusyueHus (U3MKKM HA YpPOBHE OCHOBHOIO o00IIero o00pa3oBaHus Yy
oOyyaromierocs 0y1yT chopMHUpPOBAHBI CIIEAYIOIINE JIMYHOCTHBIE PE3YJIbTATHI B YACTH:
e 1) IaTPHOTHYECKOT0 BOCIIUTAHUSA:
e — IIPOSIBIICHHE MHTEpPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
(bu3MYEeCcKOI HAYKH;
e — IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX--(DU3UKOB;
e 2) rpa’KIaHCKOTO U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
e — TOTOBHOCTh K AKTMBHOMY Yy4YaCTHUIO B OOCYXKJIEHHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHUIN (PU3UKY;
e — OCO3HaHHE BAKHOCTH MOPAJIbHO--3TUYECKUX MPHUHIIMIIOB B IEATEIbHOCTH YUYEHOTO;
e 3) 3CTeTHYECKOr0 BOCIIUTAHUS:
e — BOCIPHUATHE OCTETUYECKUX KadecTB (U3MUECKOW Hayku: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
e 4) IEHHOCTH HAYYHOI'0 NO3HAHMS:
e — OCO3HaHHE IEHHOCTH (U3MUYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHENILIEH COCTABIISIIOIIEN KYJIbTYPHI;
e — pa3BUTHE HAyYHOU JIO0003HATEIBHOCTH, HHTEpPECa K MCCIEN0BATEIbCKON
NeSTENbHOCTH;
e 5) popMupOBaHUS KYJbTYPHI 310POBbSl H SIMOLUOHAJIBLHOI0 0JIArOMOJIYyYHS:
e — OCO3HAaHME IIeHHOCTH Oe30macHoro oOpa3a JKM3HHM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAXKHOCTHU IIpaBuil 0€30MMaCHOI0 MOBE/ICHUS Ha TPAHCIIOPTE, Ha
J0pOTax, C 3JMEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAIITHUX YCIOBUSIX;
e — c(OPMHUPOBAHHOCTh HABBIKA pe(IIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOTO € MpaBa y APyroro 4eJaOBEKa;
e 6) TPY10OBOI0 BOCIIUTAHMSA:
e — AaKTHBHOE YYacTHE€ B pEIICHUM MPaKTHUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTenbHON OpTraHW3aIlii, TOpoja, Kpas) TEXHOJOTUYECKOW U COIUAIBLHOM
HaIpaBJICHHOCTH, TPEOYIOIINX B TOM YUCIIC U PU3NUECKUX 3HAHHM;
e — HHTEpEC K MPAKTUYECKOMY U3YUYCHHIO TPOo(deccHii, CBI3aHHBIX ¢ (PU3UKOI;
e 7) 3KOJIOTUYECKOT0 BOCIIUTAHMSA:
e — OpHEHTaIUsl HA NMpUMEHEHUEe (PU3NUYECKUX 3HAHUM JJIs pellieHus 3a7ad B 00JacTH
OKPY’KAIOLIEH CPeAbl, IIIAHUPOBAHHUS IOCTYNIKOB M OLIEHKU UX BO3MOXKHBIX ITOCIEACTBUN
IUTs1 OKPYIKAKOLIEN CPEBI;
e — OCO3HaHHUE II00aTBHOIO XapaKTepa FIKOJIOTHUECKUX MPOOJIEM U MyTeH UX PEIICHNUS;



e 8) azanranuu K MU3MEHSIOUIUMCH YCJAOBUAM COLMAIBLHON U IPUPOJAHOM CpPeabl:

e — IOTPEOHOCTh BO B3aMMOJEWUCTBUU IPH BBIIIOJHEHUU HCCIEAOBAHUNA U IPOEKTOB
($u3NYECKOil HANIPaBIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSAM JPYTHUX;

e — MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO IESITENBHOCTD;

e — IOTPEOHOCTH B (JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIIEe (OPMYIUPOBATH UAEH,
HOHATHUS, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U ABJICHUSX;

e — OCO3HaHWEC JCPUIMTOB COOCTBEHHBIX 3HAHWUN M KOMIIETCHTHOCTEH B 0O0JacTH
buzukwy;

e — IUIAHMPOBAHME CBOETO Pa3BUTHSI B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUN;

e — CTPEMJICHHE AHAJIU3UPOBATH M BBIABIATH B3aMMOCBSI3M NPHUPOABI, O0IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e — OLICHKA CBOUX JECUCTBUN C y4ETOM BIIMSAHUA HA OKPYKAIOLIYIO CPELy, BO3SMOXKHBIX
rJ100aJIbHBIX MOCEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbpTare ocBoeHuUs mporpaMMbl Mo (PU3MKe Ha YPOBHE OCHOBHOTO 00111€TO 00pa30BaHUs
y oOyuaromierocs OyAayT copMUPOBaHbI MeTaNpeAMeTHbIe Pe3yJbTAThl, BKIIOYAIOIINE
MO3HABATENIbHBIE YHUBEpPCAJIbHbIC YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAILHbBIC
y4eOHbIE IEUCTBUS, PETYISATUBHBIC YHUBEPCAIbHBIC YU€OHbIC ICUCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble 1ornueckue aeiicTBUs:

e  BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKA OOBEKTOB (SIBJICHUH);

e  YCTaHAaBJIUBATh CYIIECTBECHHBIN MPU3HAK KIacCU(UKAIINKI, OCHOBAHUS JJ11 00001IIeHNS
Y CPaBHEHUS;

e  BBISBISATH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B pACCMaTPUBAEMbIX (paKTax, JAaHHBIX U
HAOTIOACHUAX, OTHOCSIINUXCS K (PU3NUSCKUM SBIICHUSIM;

e  BBIABIATH NPUYMHHO--CIICJCTBEHHBIC CBS3M NMPH M3yYCHHH (DU3UYCCKUX SBICHHHA U
MPOIIECCOB, JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM JICAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIJIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3SX (PU3MUECKUX BEITNYNH;

e  CaMOCTOATEIHLHO BBIOMpATh CMOCOO peIieHUS Y4YeOHOW (U3UYECKOW 3amauun
(cpaBHEHHME HECKOJIBKHX BApUAHTOB PEIICHUS, BEIOOP HanOoJiee MOAXOAAIICTO C YIETOM
CaMOCTOSITENIbHO BbIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

e  HCIOJIb30BaTh BOTPOCHI KaK UCCIEAOBATEIIbCKUN MHCTPYMEHT TTO3HAHNUS,

e  TPOBOJAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IIJIJaHY OINBIT, HECIOXHBIN
(bu3MYEeCKUi IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAHNE (PUBUYECKOTO SABJICHUS,



e  OIEHHUBATh Ha MPUMEHUMOCTH U JTOCTOBEPHOCTh MH(POPMAILIUIO, TIOTYUCHHYIO B XO/I€
MCCJIEIOBAHMS WJIA SKCIIEPUMEHTA;

e  CaMOCTOATEIBHO (OpMYyIUPOBaTH OOOOLIEHUS U BBIBOJABI 1O pe3yJbTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEIOBAHMS,;

e  IPOTHO3UPOBATH BO3MOYKHOE JaJIbHEHIIEE pa3BUTHE (PU3MUECKUX MTPOLIECCOB, a TAKKE
BBIJIBUTATh MPEIIOIOKEHUS 00 X Pa3BUTUU B HOBBIX YCIOBHSX U KOHTEKCTAX.

Pabora ¢ nunpopmanueii:

e  IPUMEHATh Pa3JIMYHBIE METObI, MHCTPYMEHTBHl U 3aIPOCHl MPU MOUCKE U OTOOpE
MH(POpPMAIIMHU WK JAHHBIX C YYETOM MPENIOKEHHON yueOHO! (pr3nuecKoi 3a1auu;

e  AHAJIU3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH NH(OPMALINIO PA3TUUHBIX
BUJIOB U (hOPM MPECTABICHUS;

e  CaMOCTOATEIBHO BBHIOMpPATh ONTHUMAIbHYIO (hOpMY MpeacTaBlieHUs WHGOpMAIUU U
WUTIOCTPUPOBATh pELIacMble 3aJayd  HECJOKHBIMM CXEMaMH, JIuarpaMMaMi, HHOH
rpauKoi U UX KOMOWHAIIUSAMH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe 1eiCTBUSA:

e B X0Je O0CYXJeHHS y4eOHOro Marepuala, pe3yJbTaToB JIabOpaTOPHBIX PadOT M
MIPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKJa€MOH TE€MbI M BBICKA3bIBATH HIEH,
HallEJICHHbIE Ha PelleHUE 33/1a4u U MOJJIepKaHne 0J1aroxenareabHOCTH OOIICHNUS;

e  COINOCTaBISITb CBOM CYXACHUS C CYXKICHHAMM JPYTUX YYaCTHHKOB JHAJIOra,
0oOHapyKHUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

e  BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e  MNyONUMYHO TPEACTABIATH PE3YJbTAaThl  BBIIOJHEHHOTO (DU3MYECKOrO  OIbITa
(3KCTIepuMeHTa, UCCIIeI0BaHUs, IPOCKTA);

e  TOHUMAaTh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAWBHUIYaIbHON pabOThI
MIPU PEIIEHUN KOHKPETHOHN (PM3UUECKOM MPOOIEMBI;

e  IPHUHMMATh LEIH COBMECTHOW J€ATEIbHOCTH, OPraHU30BbIBAaTh JEHUCTBUA MO €€
JOCTHKEHHIO: paclpeeNiaTh poJid, 0OCYXKIaTh IMPOLECCHl M Pe3ysIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;

e  BBINOJHATH CBOIO YacTh palOOThl, JOCTUras KaueCTBEHHOTO Pe3yJibTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JIEUCTBUSI C IPYTUMHU WICHAMH KOMAaH/IbI;

e  OILICHMBaTh KayeCcTBO CBOEro BKJIaJa B OOMMHA NPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e  BBIABJIATH NPOOJIEMBI B dKU3HEHHBIX U yUEOHBIX CUTYaLIUSX, TPEOYIOMIMX JIs pEeLIeHUs
(bu3nYeCcKuX 3HAHUM;

e  OPHUEHTUPOBATHCS B PA3IUYHBIX MOAXOJAX MPUHATHUS pElICHUN (MHIAUBUIYAILHOE,
MIPUHATHE PEILICHUS B TPYIINE, IPUHITUE PEIICHUHN TPYIIION);



e  CaMOCTOATEIBHO COCTABIATH ANTOPUTM pEIIeHUs (PU3NYECKOM 3aJauyd WM IUIaHa
UCCIIEIOBaHUsI € YYETOM HMMEIOIIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIPEIAracMble BAPUAHThI PELICHUM;

e  JlenaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e  J1aBATh aJICKBAaTHYIO OLEHKY CUTYallMU U MPEJIaraTh IUIaH €€ N3MECHEHUS,

e  OOBSACHATH NPUYUHBI JOCTHKEHUA (HEOOCTHIKEHHS) PE3YJIbTATOB JEATEIbHOCTH,
JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

e  BHOCUTbH KOPPEKTHUBBI B I€ATEIBHOCTD (B TOM YHCJIE B XOJ BBIIOJHEHUS (PU3NYECKOTO
MCCJIEIOBaHMSI WM IIPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBILINXCS CUTYaLIUH,
YCTaHOBJICHHBIX OLIMOOK, BO3HUKILUX TPYAHOCTEN;

e  OLEHHBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUSIM;

e  CTaBUTH ce0s HA MECTO JAPYroro 4eJoBeKa B XOE CIIOpa WU AUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYroro;

e  TIpHU3HABAaTh CBOE MPAaBO Ha OMIMOKY MpH pElIeHHH (U3HYECKUX 3aJad WIH B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 KJjacce MpeAMETHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

. UCIIOJIb30BaTh TOHATHS: (U3MYECKWEe U XUMUYECKHE SIBICHUS, HAOIOICHHE,
AKCIEPUMEHT, MOJEINb, TUIOTe3a, €AUHUIBI (PU3NYECKHX BEJIWYUH, aTOM, MOJEKYJa,
arperatHble COCTOSIHUS BellecTBa (TBEpPIOE, JKUIKOE, Tra3000pa3HOE), MEXaHUYeCKOe
JBH>KCHUE (paBHOMEpHOE, HEPAaBHOMEPHOE, PSIMOJIMHENWHOE), TPaeKTOpHs,
paBHOZCHCTByIOIAass cwia, jAedopmanus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOIIArOITNECS COCY/bI,

. paznuuath siByieHus (quddy3usi, TEMI0BOE IBHKEHUE YACTUI] BEILIECTBA, PABHOMEPHOE
JBUKEHUE, HEPaBHOMEpPHOE [IBM)KEHHME, WHEPIUS, B3aMMOJEHUCTBHE TEJ, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIJIEHHON OChIO BpallleHUs, Mepeaada NaBieHUs TBEPABIMHU TEJIaMH,
KUIKOCTIMA W Ta3amu, arMocepHoe [aBlieHHWe, IUTABaHUE TeJN, TMPEeBpaIICHUS
MEXaHUYECKON PHEpPruu) MO OMMCAHUIO MX XaPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

. pacmo3HaBaTh MPOSBIICHUE N3YYECHHBIX (PU3NUECKUX SIBICHUH B OKPYKAIOIIIEM MUPE, B
TOM 4Yucie (U3NYECKUE SBJICHHUS B TPUPOJC: TPUMEPHI IABWIKEHUS C Pa3THYHBIMU
CKOpPOCTSIMM B KMBOW M HEXWBOU IIPUPOJIE, NEMCTBUE CUIIBI TPEHHS B NPUPOAE U TEXHUKE,
BJIUSIHUE aTMOC(EpPHOTO JaBJCHUS HA XUBOM OpraHU3M, IUIABaHHE pPbIO, phluaru B TeJe
4yelioBeKa, NpU ITOM [EpPEeBOJUTH MPAKTUYECKYI0 3aJady B Yy4eOHYIO, BBIJICIATh
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBIICHUN;



. OMHCHIBATh N3YUEHHBIE CBOMCTBA TN U (PU3MUECKUE SIBJICHUS, UCTIONB3Ys (PU3NIecKue
BEITUYMHBI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMSI, Iy Th, CKOPOCTh, CPEIHSST CKOPOCTD,
CUjia yOPYrocTH, CUJIa TSDKECTH, BEC Tejla, cujia TpeHus, JaBiieHue (TBEPIOro Tena,
KUJKOCTH, T'a3a), BRITAJKUBAIOIIASL CHUJIa, MEXaHUYecKasi paboTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJIbI, KOX((UIIMEHT TOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KHWHETUYECKas U
MOTCHIIMAIbHASI YHEPTHs), MPH OMHCAHWHM TMPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT
WCIIOJIb3YEMBIX BEJIMYWH, UX OOO3HAYCHUS W CIUHUIIBI (PU3UYECKUX BEIWYWH, HAXOIUTh
b opMyIIbl, CBS3BIBAIONINE JAaHHYIO (DU3NYECKYIO BEIMUMHY C IPYTUMU BETUYUHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

. XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS MU TPOIECCHI, HCIOIb3Ys
npaBUiia CJIOXKEHUS cuil (BIIOJb OJHOM mpsiMoil), 3akoH ['yka, 3akon Ilackans, 3axkoH
ApxuMeJia, IpaBUJIO paBHOBecUs pbryara (0J0Ka), «30JI0TOE MPaBUII0» MEXaHWUKHU, 3aKOH
COXpaHEHUsI MEXaHUUECKOW IHEPTUH, MPU STOM JIaBaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA
Y 3aIIMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

. OOBSICHATh (DU3UYECKUE SIBJIICHUS, MPOIECCHl M CBOMCTBA TEJI, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTyallMd MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-
-CIICJICTBCHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMYECKHX IIaroB ¢ OMopoi Ha 1-2
U3YYCHHBIX CBOMCTBA (DU3UYECKUX SIBJICHHUM, PU3NUECKUX 3aKOHA UK 3aKOHOMEPHOCTH;

. pemarh pacy€THble 3a7aud B 1—2 1eHCTBHS, HUCIHOJIb3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBaIONME (PU3MUECKUE BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3aJaud 3aIllUChIBATh
KpaTKO€ yCJIOBUE, MOJACTABIATH (PU3NUECKUE BEJIMUYUHBI B POPMYIIBI U MPOBOIUTH PACUETHI,
HAaXOJUTh CIIPaBOYHbIC JaHHbIC, HEOOXOAMMBIC [JIsi pEIICHUs 3aj]a4, OICHUBATh
PEATUCTUYHOCTD MOJIyYeHHOU (DU3UYECKOM BEITMUUHBI;

. pacno3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOKHO PEIIUTh TPH TMOMOIIU (HU3UUIECKUX
METOJIOB, B OMMCAHUU UCCJICIOBAHUS BBIACIISITH MPOBEPSIEMOE MPETOI0KEHUE (TUTIOTE3Y),
pazIyaTh U UHTEPIPETUPOBATH MOJYYCHHBIN pe3yIbTaT, HAXOUTh OIIUOKHU B XOJ€E OIbITA,
JIeJIaTh BBIBOJIBI 110 €r0 pPe3ybTaraMm;

. MIPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3NYECKUX SBICHUN MW (PU3NYECKUX CBOWCTB
Ten:  GOpMyJIUpOBATH IMPOBEPSEMbIC MPEAMNOJIOKEHUS, COOMpaTh YCTAHOBKY U3
MPEJIOKEHHOT0 000PY/I0BaHUS, 3aTUCHIBATH X0/ OIbITa U (DOPMYJIMPOBAThH BHIBO/IHI;

. BBITIOJTHATH MPSIMBbIE U3MEPEHHUS PACCTOSIHUSA, BPEMEHH, MACChl TeJla, 00BbEMA, CUIIBI U
TEMIIEpaTypbl C WCIOJB30BAHUEM aHAJOTOBBIX M IHU(POBBIX TPHUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB € yUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHHI;

. POBOJUTH UCCIIEIOBAHNUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIUYHMHBI OT JPYroM ¢
UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHHH (3aBUCHMOCTH ITyTH PABHOMEPHO JIBHKYIIETOCS Tea
OT BPEMEHU JIBIKECHUS TeJla, CHJIbI TPEHHSI CKOJIBKEHHS OT Beca Tella, KauecTBa 00paboTKu
ITOBEPXHOCTEN TEJI U HE3aBUCHUMOCTU CHJIBI TPEHUS OT IUIOIIAJAW CONPUKOCHOBEHUS TEJN,
CHJIBI YIIPYTOCTH OT YUTMHEHHUS TIPY>KUHBI, BBITAJTKUBAIOIIEH CUITBI OT 00bEMA TOTPYKEHHOMN
YacTH TeJla U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH OT TNIOTHOCTH T€Ja, OT TITyOUHBI,



Ha KOTOPYIO MOTPY>KEHO TEJO0, YCJIOBUM IUIaBaHHUS TE€J, YCIOBUU pPaBHOBECHUS pblyara U
0JIOKOB), y4acTBOBaTh B IUIAHUPOBAHUU YYEOHOrO HCCIEAOBaHMS, COOMpPATh YCTAaHOBKY H
BBITIOJHATh HW3MEPEHHsI, CIeAyd MNpEeAJIOKCHHOMY IUIaHy, (UKCHUPOBATH pPE3yJbTaThl
MOJIYYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUJAEC NPEIJIOKEHHBIX TaONUIl U
rpaduKoB, AeaTh BEIBOJBI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

. MPOBOANTh KOCBEHHBIE H3MEPEHHSI (U3NYECKUX BEIUYUH (TUIOTHOCTH BEIIECTBA
MKUIKOCTH U TBEPAOIO TENA, CUIIA TPEHHS CKOJIbKEHUS, 1aBIICHUE BO3/1yXa, BBITAIKUBAIOLAS
cuJia, ICUCTBYIONIAs Ha OTPYKEHHOE B )KUAKOCTH T€0, KOAPHUIIMEHT TI0JIE3HOTO ACHUCTBUS
MPOCTBIX MEXAHU3MOB), CIIEYsI IPEIJI0KEHHON HHCTPYKIMU: TIPU BBITIOJIHEHUN U3MEPEHUM
coOupaTh FIKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHNUE UCKOMOW BEJIMYMHBI,

. coON0IaTh TMpaBUjla TEXHUKM O€30MacHOCTH NpH paboTe ¢ J1abopaTOpHBIM
000py/1I0BaHUEM;
. yKa3bIBaTh NPUHLMUIIBI JEUCTBUA TNPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,

TEPMOMETP, AUHAMOMETp, COOOIIAIOIIMECS COCYAbl, O0apoMeTp, phlyar, MOJBHKHBIA U
HEMOJBW)XHBIN OJIOK, HAKJIIOHHAS MIJI0CKOCTb;

. XapaKTEepHU30BaTh NPHUHLMIBL ACHCTBUS W3YYEHHBIX NPHOOPOB U TEXHHUYECKUX
YCTPOMCTB C ONOpPOM Ha HX ONUcaHusd (B TOM 4YHCIE: MOAIIMUIIHUKH, YCTPOWCTBO
BOJOIIPOBO/A, THJAPABIMYECKUN IIPECC, MAaHOMETpP, BBICOTOMEp, MOPUIHEBOM HAacCOC,
apeoMeTp), HCIONIb3Yys 3HAHMS O CBOMCTBAX (UBUYECKUX SIBICHUH U HEOOXOAMMbIE
(u3MYecKue 3aKOHbI M 3aKOHOMEPHOCTH;

. MPUBOANTH MpPUMEPHl (HAXOAUTh HMHPOPMALMIO O TMPHUMEpPax) MNPAKTHUYECKOTO
UCIOJb30BaHUsl (U3NYECKUX 3HAHUA B TIOBCEJHEBHOM JKM3HM il oOecnedeHus
0€3011acHOCTH NP OOPAILEHUH C TPUOOPaAMHU U TEXHUUECKUMH YCTPONCTBAMU, COXPaHEHUS
3JI0pOBbS U COOTIOICHNS HOPM HKOJIOTUYECKOTO TIOBEICHUS B OKPY KaIOILEel Cpele;

. OCYUIECTBJISATh OTOOP MCTOYHUKOB HMH(popMauuu B VHTEpHETE B COOTBETCTBHH C
3aJlaHHBIM TOWCKOBBIM 3alpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUUA U MYTEM CpaBHEHUS
pa3IMYHBIX UCTOUYHUKOB BBIJECNIATh HHPOPMAIINIO, KOTOpas ABJISIETCS MPOTUBOPEUYUBOM MIIH
MOET OBITh HEJIOCTOBEPHOM;

. UCIIOJIb30BaTh MPHU  BBIMOJHEHUM YYEOHBIX 3aJaHUM  HAy4YHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOro cofepkanus, CIpaBOYHbIe MaTepuabl, pecypchl cetu MuTepHer,
BJIAJETh MPUEMAMHU KOHCHIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMAIMU U3 OJHON
3HAKOBOW CUCTEMBI B APYIYIO;

. CO3/1aBaTh COOCTBEHHbIEC KPATKHE MHUCHbMEHHbBIE U YCTHBIE COOOIICHHs HA OCHOBE 2—3
MCTOYHUKOB HH(OpMALMU (PU3NYECKOrO COJIepKaHUsl, B TOM YHCIE MYOJIMYHO JIe€NaTh
KpaTKue COOOLIEHUS O pe3ysbTarax IMPOEKTOB WIM yYEOHBIX HCCIEIOBAaHUM, MPU ITOM
IPaMOTHO MCMOJIb30BaTh U3YyYEHHBIH MOHATUHHBIN anmapat Kypca GU3HUKH, COMPOBOXKIATDH
BBICTYIUUIEHUE ITPE3EHTALINEH;

. IIPU BBIMIOJIHEHUHU yUEOHBIX MPOEKTOB M UCCIIECIOBAHUN PaCIPEeNiaTh 00s13aHHOCTHU B
Ipynne B COOTBETCTBMM C IIOCTaBICHHBIMM 3aJadyaMu, CJICAWTH 3a BBIIOJIHECHUEM IIJIaHA



NEHCTBUI, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIH BKJIAd B JEATEIbHOCTb TPYIIIIHI,
BBICTPAMBATh KOMMYHUKATHUBHOE B3aUMOJCICTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHX.
K koniy oOyueHusi B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:
e  HCIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBMXKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKHE U aMop(dHbIe Tena,
HACBIIICHHBIA M HEHACBIIIEHHBIM Map, BIAXKHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHS
AHEPrus, TEIIOBOM JBUraTelb, AJIEMEHTAPHBINA SJIEKTPUUYECKUN 3apsij, JIEKTPHUUECKOE
1oJie, IPOBOJHUKU U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUIA TOK, MArHUTHOE T10JIE;
e  pasnuyath SIBICHUA (TEIJIOBOE pacIIMpEHHE U CXKaTHe, TeIUlonepeaaya, TEIIOBOE
paBHOBECHE, CMAaUMBaHUE, KalIMJUIAPHBIE SBJICHMS, UCIIApEHUE, KOHJICHCALINS, TIABJICHUE,
Kpuctajuin3anusi  (OTBEpAEBaHUE), KHUIIEHWE, TeIulonepeaadya  (TEerIonpoOBOAHOCTb,
KOHBEKILIMSI, W3Iy4yeHUE), OHJIEKTpU3alusd TeJ, B3aUMOJCHCTBHE 3apsoB, JEHCTBUS
AIEKTPUYECKOT0 TOKA, KOPOTKOE 3aMBIKAaHHME, B3aUMOJCHCTBHE MAarHuTOB, JEHCTBUE
MarHUTHOTO MOJIs1 HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasi HHIAYKIIHS ) IO OIMUCAHUIO UX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE
SBJICHUE;
e  pacrmo3HaBaTh IIPOSBICHUE U3YUECHHBIX (PU3NUECKUX SBJICHUHN B OKPYKAIOIIEM MUPE, B
TOM 4HClie PU3NUYECKHUE SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KallWJUIIpHBIC
ABJICHHS B IPUPOJE, KPUCTAILIBI B Iipupoae, uznydenue ConHila, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00Opa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, SJIEKTPUUYECKUE SIBJICHUS B
aTMocepe, 3IEKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE T0J1e 3eMIIH, Ipei ] MOoJII0COoB,
POJIb MarHUTHOTO TOJS ISl )KU3HU Ha 3eMJie, NOJIIPHOE CUSHUE, [P 3TOM NEPEBOJIUTH
MPaKTUYECKYI0 3a/lady B Yy4eOHYIO, BBIJEISATh CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3NYeCcKuX SIBICHMII;
e  OINMKCHIBATH U3YUYEHHBIE CBOMCTBA TEJI U (PUINUYECKUE SBJICHUS, UCIIOJIb3YA (PU3UYECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI DHEpIusi, KOJMUYECTBO TEIUIOTHI, YyAeIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, YJAEJIbHAs TEIUIOTAa IUIABJIEHUS, yJAEJIbHas  TEIUIoTa
napooOpa3oBaHusi, yJedbHAas TEIJIOTa CrOpaHvs TOIUIMBA, KOA(POUIMEHT MOJIE3HOTO
JENUCTBUA TEIJIOBOM MAaIlIMHBI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/IyXa, JJIIEKTPUUECKUH 3apsij,
CUJa TOKa, DJEKTPUYECKOE HaIpsHKEHUE, COMPOTHBJICHHE MPOBOAHUKA, YAEIbHOE
COTIPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh 3JIEKTPUYECKOrO TOKA), MPH OMUCAHUU
NPaBWIBHO TPAaKTOBaTh (DM3MUECKUN CMBICI HCIIOJIb3YEeMbIX BEIUYMH, OOO3HAUEHUS U
€AVHUIIBI PU3MUECKUX BEIUYUH, HAXOAUTH (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C JIDyTUMU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX 3aBUCUMOCTEH
(UBUYECKUX BEIMYUNH;
e  XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBICHUS M TMPOIECCHI, HCHOIb3Ys
OCHOBHBIE€ TIOJIO)KEHUS MOJIEKYJISIPHO--KMHETHYECKOM TEOPUU CTPOEHMS BEILECTBA,
OPUHIMI CYNEPHO3UIMHU MOoJel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHMs 3apsiia,



3akoH OMa J1s ydacTka uenu, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHEHUs SHEPIruH, Npu
TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHa M 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKECHHUE;

e  OOBICHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUl IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH IMPUYUHHO-CIICICTBEHHBIC
CBA3U, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOM Ha 1—2 H3y4EeHHBIX
CBOMCTBA (PU3NUECKUX SBICHUM, (PU3MUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e pemarh pacy€THBIE 3aJaud B 2—3 JEWUCTBUSA, HCIONB3YS 3aKOHBI U (HOpMyIbl,
CBsI3bIBaIOIIME (PM3MUECKUE BEITUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4dl 3aIllMChIBATh
KpaTKO€ YCJIOBUE, BBISBIISITH HEIOCTATOK JAaHHBIX JIJISl pELICHUs 331a4H, BBIOUPATh 3aKOHbI
u (opmynbl, HeoOXoauMble ISl €€ pElIeHHs, NPOBOAWTH PACUETHI M CPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETMUMHBI C U3BECTHBIMH JIAHHBIMU;

e  pacrmo3HaBaThb HpPOOJIEMBI, KOTOpPbIE MOXHO PEUIMTh HPHU TOMOIIM (U3UYECKUX
METOJI0B, UCIIO/Ib3Ysl ONUCAHUE UCCIIEAOBAHNUs, BBIIEIATH IPOBEPIEMOE IPEAIIOI0KEHUE,
OLIEHUBATh NPABUJIBHOCTH MOPSIKA IPOBEACHUS UCCIIEIOBAHMS, IEJIATh BBIBOBI,

e  TPOBOAUTH OMBITHI O HAOIIOIECHUIO (PU3UUECKUX SBJICHUMN MU (PU3UUECKUX CBOICTB
Ten (KanmwuisipHbIe SIBJICHUS, 3aBUCUMOCTh JIaBJICHHS BO3JyXa OT €ro oo0béma,
TEMIIEPATyphl, CKOPOCTHU IPOLIECCa OCTHIBAHUSA M HAarpeBaHMs IPU U3JIyYEHUHU OT LIBETa
u3Tyyarouieil (Moraomaromnieil) moBepXHOCTH, CKOPOCTh UCIIAPEHMSI BOJbI OT TEMIIEPATYPbI
KUIOKOCTH M IUIOIIAAA €€ TOBEPXHOCTH, OJIEKTPU3alMs Tel MW B3aUMOJCHCTBHUE
DNEKTPUYECKUX 3apsI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB, BHU3yalau3alus
MAarHATHBIX ITOJIEM MOCTOSIHHBIX MAarHUTOB, NEUCTBHUS MAarHUTHOTO IIOJIS HA MPOBOJHUK C
TOKOM, CBOMCTBA 3JIECKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBHUraTeNsl ITOCTOSIHHOIO TOKa):
(bopMyIIMpoBaTh MPOBEPSAEMBIE MPEION0KEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHUsl, ONMUCHIBATH X0/ ONbITA U (DOPMYJIUPOBATH BHIBOIbI;

e  BBINOJHATH NPSAMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIILHOM BIIAJKHOCTH BO3/YXa,
CIWJIbI TOKa, HANpSOKEHHs] C MCMOJIb30BAaHUEM AaHAJOTOBBIX IPUOOPOB U JIaTYMKOB
bu3nyecKux BEJIWYMH, CpPaBHUBATh pE3yJbTaThl HM3MEPEHHH ¢ Yy4€TOM 3a/JaHHOM
a0COJIIOTHOM MOTPEIIHOCTH;

. MIPOBOJIUTH MCCJIEAOBAaHNE 3aBUCUMOCTH OJTHOM (DU3NUYECKOW BEIMYMHBI OT APYTOM C
MCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTUBIICHUS IPOBOJHHUKA OT €0
JUIMHBI, IUIOLIAAM TONEPEYHOr0 CEYEHUs U YACIBHOTO COIPOTUBIICHHS BEIECTBA
IIPOBOAHMUKA, CWJIBI TOKA, UAYIIETO 4epe3 NPOBOJHUK, OT HANPSKEHUsS HA MPOBOJHUKE,
HCCJIEIOBAHUE TOCJIEOBATENBHOIO M MapaJyIeIbHOTO COEIMHEHHM MPOBOJHUKOB):
IUIAaHUPOBATh HUCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBIINOJHATH H3MEPEHUsS, CIEIys
NPeJIOKEHHOMY IUIaHy, (DUKCHUPOBATH PE3yibTaThl MOJYyYEHHOW 3aBHCHMOCTH B BUJE
TabJIUI ¥ TpauKOB, J1€7aTh BHIBOJBI MO Pe3yIbTaTaM UCCIIEI0BAHUS;

e  MPOBOJIUTH KOCBEHHBbIE M3MEpPEHHsS (PU3MUECKHX BeNUYUH (yIeibHasl TEIIOEMKOCTD
BEIIECTBA, CONPOTUBIICHUE IPOBOJHUKA, pabdoTa M MOIIHOCTb 3JEKTPUUECKOIO TOKA):



IUIAHUPOBaTh ~ U3MEPEHHUs, CcoOUpaThb OJKCIHEPUMEHTAJbHYIO  YCTAHOBKY,  CIEIYs
MPEJIOKECHHOW UHCTPYKIIUMH, U BEIYUCIISTH 3HAUCHHUE BETTUUNHBI;
e cOOmOATh TpaBUia TEXHUKH OE30MacCHOCTH Mpu paboTe ¢ J1ab0paTOPHBIM
000py10BaHUEM;
e  XapaKTepU30BaTh MPUHLUIBl ACUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOW HA UX ONMCAaHUA (B TOM YHCIIE: CHCTEMA OTOIUIEHHS JOMOB, THTPOMETD,
napoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUYUK DIEKTPUUYECKOM OSHEPruw,
AJIEKTPOOCBETUTENbHBIE TPUOOPBI, HArpeBaTelbHbIE AJIEKTPONPUOOPHl  (IIPUMEPHI),
AIIEKTPUYECKUE MPEAOXPAHUTENHN, JIEKTPOMATHUT, SJIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJNIb3YSl 3HaHUS O CBOMCTBaxX (PM3MUECKUX SBJICHUH U HEOOXOAUMbIE (PU3NUYECKHUE
3aKOHOMEPHOCTH;
e  pacro3HaBaTh MPOCThIE TEXHHUYECKUE YCTPOMCTBA U H3MEpPUTEIbHBIE MPHUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETpP, TEPMOC, ICHUXPOMETD,
TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPAHHUS, DJIEKTPOCKOIL, PEOCTAT), COCTABIISTH CXEMBbI
ANEKTPUUECKUX LIETIEH ¢ MOCIIEIOBATENbHBIM U NApAIUIEIbHBIM COEAUHEHUEM DIIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
e  NPHUBOJIUTH NPHUMEPHl (HAXOAUTH HH(POPMALMIO O TMpPUMEpax) IPAKTUYECKOTO
UCIOJIb30BaHUsl (DU3MUYECKUX 3HAHUM B TOBCEIHEBHOW JKU3HM g OOecredeHUs
0€e30MacHOCTH NpY 0OpaleHNH ¢ TPUOOpaMU U TEXHUUECKUMH YCTPOUCTBaAMH, COXPaHEHUS
310pPOBbs M COOMIOAEHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOILIEH CpeIe;
e  OCYHIECTBJIATh MOUCK HH(MOpManuu Quanyeckoro cojepxkanuss B HHTepHeTe, Ha
OCHOBE UMEIOIIMXCS 3HAHUM U MyTEM CPABHEHUS JIOMOJHUTEIbHBIX HCTOYHUKOB BBIIEIATh
nH(pOpMaLIMIO, KOTOpas SBJSETCS MPOTUBOPEUNBOM HIIM MOKET ObITh HETOCTOBEPHOM;
e  HCIOJIb30BaThb TMpPHU BBHIMNOJIHEHUH YYE€OHBIX 3aJaHUN  HAyYHO--IOMYJISIPHYIO
JIUTEPATYPy PU3HUECKOTO COJIEp KaHUsl, CIPAaBOYHbIE MaTepUalbl, pecypchl ceTu HTepHeT,
BIIAJETh NIpHUEMaMU KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus UH(GOPMALMU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYIYIO;
e  CO3JaBaTh COOCTBEHHbIE MHUCHMEHHBIE W KpaTKHE YCTHbIE COOOIIEHHs, 000O0IIas
uH(pOpMaAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOrO COAEpKaHWSA, B TOM YHCIIE
myOJIMYHO MPEACTABIIATh PE3YJIbTAThl MPOEKTHON UM UCCIEA0BATEIbCKON AeATEIbHOCTH,
IpU STOM TPAMOTHO HMCIOJb30BaTh W3YYCHHBIN MOHATUHHBIA anmapar Kypca (HU3HKH,
CONPOBOX/IATh BBICTYIUICHHE NTPE3ECHTALINEN;
e TIpPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX MPOLECCOB
pacnpenensiatb OOf3aHHOCTH B TPyINIE B COOTBETCTBUM C TMOCTaBJICHHBIMHU 3ajjayaMH,
CJIEIUTH 32 BBIIOJIHEHUEM IIJIaHa AEUCTBUNA M KOPPEKTUPOBATH €r0, a/IEKBATHO OLICHUBATh
COOCTBEHHBI BKJaJ B JEATEIbHOCTh TPYIIBI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMOJICICTBHE, IPOSBIISSA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.
K koniy oOyuenuss B 9 Kjacce mpeaMeTHbIE Pe3yJabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkaTb C(HOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSI YMEHUM:



e  HCNOJB30BaTh IMOHSATHUS: CHUCTEMa OTCYETa, MaTepualbHasi TOYKa, TPACKTOPHS,
OTHOCHUTEIFHOCTh MEXAaHHUYECKOTO NBIKCHHS, nedopmarus (ympyras, MIacTU4YecKas),
TpPEHUE, LIEHTPOCTPEMUTEIIPHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH, LIEHTP TAKECTH,
a0COJIOTHO TBEPAOE TENO, IIEHTP TSHKECTH TBEPAOIO Tela, PaBHOBECHE, MEXaHUYECKHE
Kose0aHMsl U BOJHBI, 3BYK, MH(PPa3BYK U YIbTPa3BYK, AIEKTPOMATHUTHBIE BOJIHBI, IIKAJa
AJEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS U
MOTJIONICHUS, anb(da-, 6eTa- 1 TaMMa-u3TydeHUs, U30TOTI, SAepHAsT YHEPTETHKA;

e  pa3nuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE JIBHXKEHHE,
PAaBHOYCKOPEHHOE TPSIMOJIMHEWHOE NBMKEHHE, CBOOOJIHOE MaJIeHUE TeJ, PAaBHOMEPHOE
JIBMKEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJl, PEAaKTUBHOE JIBIXKEHUE, KOJIeOaTeIbHOE
NBIDKEHUE (3aTyXarolIUue U BBIHYXKJCHHbBIC KOJeOaHUs), pe30HAHC, BOJIHOBOE JIBUXKCHHUE,
OTpaXKEHUE 3BYKA, MPSIMOJIUHENHOE pacCIpOCTPAHECHHUE, OTPAKEHUE U TIPEJIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTpPaKCHUE CBETa, pa3jioKeHHEe Oeloro cBeTa B CHEKTP U CIOKEHUE
CIIEKTPAJIbHBIX  LIBETOB,  JUCIEPCHUS  CBETA, €CTECTBEHHAs  PaJUOAKTUBHOCT,
BO3HUKHOBEHHUE JINHENYATOTO CIIEKTPa U3TyUYEHHSI ) TIO OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OITBITOB, ICMOHCTPUPYIOIINX TAHHOE (PU3UUECKOE SIBJIICHUE;

e  pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (PU3NUECKUX SABJICHUHN B OKpYKaIoleM MUpE (B
TOM uuciie (U3MYECKUe SBICHUS B TPUPOJC: MPUIUBHI M OTJIMBBI, JBWKEHUE TUTAHET
ConHEeYHON CHUCTEMBI, PEAKTUBHOE ABUKEHHE KUBBIX OPTraHU3MOB, BOCHPUSITHE 3BYKOB
YKUBOTHBIMH, 3EMJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IIyHAMH, 9XO, [IBETA TEJI, ONTUYECKUE
SBJICHUS B TIPUPOJIC, OHOJIOTMYECKOE JIEUCTBHME BUAMMOTO, YJIbTPA(PUOIETOBOTO U
PEHTI€HOBCKOTO M3JIYyYEHUMN, €CTECTBEHHBIM PaJMOAKTHUBHBIN (DOH, KOCMUYECKUE JIyYH,
PaaMOaKTUBHOE U3TyUYECHHE IPUPOJIHBIX MUHEPAJIOB, AEHCTBUE PAIUOAKTUBHBIX U3TyUEHU
Ha OpraHU3M 4YeJOBEKa), MPU HTOM IMEPEBOAUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUIA;

e  ONKCHIBATh U3YUCHHBIC CBOMCTBA TEJ U (PU3UUYECKUE SIBJICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMUMHBI (CpEeIHSsI U MTHOBEHHAs CKOPOCTh Tejla MPU HEPABHOMEPHOM JIBHXKCHUH,
YCKOpPEHHE, NTepEMEILICHHE, MTyTh, YIJI0Bas CKOPOCTh, CHJIAa TPEHUS, CUJIa YIIPYTOCTH, CUJIa
TSDKECTH, YCKOpPEHHE CBOOOJHOTO MaJeHHUs, BEC Tejla, UMITYJbC Tejla, UMITYJIbC CHUJIbI,
MEXaHHuecKkas paboTa M MOIIHOCTh, IMOTEHIMAJIbHAsT SHEPrus Teja, MOJHITOrO Hal
MMOBEPXHOCTBIO 36MJIH, TOTEHITMAIbHASI SHEPTHSI CKATOMN MPY>KUHBI, KWHETHYECKAsI SHEPTHS,
MOJTHAsI MEXaHUYECKasi DHEPTusl, IEPUOJI M 4acToTa KOojeOaHUid, IJTMHA BOJHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIIEHUSI CPEJIbI), IPU ONMHCAHUU
MPaBWJIBHO TPAKTOBATh (DU3WYECKUN CMBICI HCMOJb3yeMbIX BEJIWYWH, 00O3HAYEHUS U
€AVHUIIBI PU3MUECKUX BEIHMYUH, HAXOAUTH (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTh TpaduKyd W3yYEHHBIX 3aBHUCHUMOCTEH
(M3UYECKUX BEJIIMYNH,

e  XapaKTepW30BaTh CBOWCTBA TeN, PU3NUECKUE SIBJICHUS U MIPOIIECCHI, UCTIOIB3YS 3aKOH
COXpPAaHEHMUSI DHEPTUM, 3aKOH BCEMHUPHOTO TITOTEHHMS, NPHUHIMI CYNEPNO3ULUNA CHUJ,



MPUHITAIT OTHOCHUTEILHOCTH [ ammesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa,
3aKOHBI OTPAXKEHUS U MIPEIIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOT0 U MacCOBOIO
yucell MpPU SIICPHBIX PEAKIUSIX, IPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
3aMKUChIBATh €r0 MAaTEMaTUUYECKOE BhIPAKEHUE;

e  OOBACHATH (DPU3UYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIMH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABISITH MPUIMHHO--CIICACTBEHHBIC
CBSA3U, CTPOUTH OOBSICHEHHWE M3 2—3 JIOTMYECKUX IIaroB C OMOpPOW Ha 2—3 HM3y4YEHHBIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3NUYECKUX 3aKOHOB UM 3aKOHOMEPHOCTE;

e pemarh pacyéTHhIC 3aJayd (OMUpAIOIIMECs Ha CHUCTeMy U3 2-3 ypaBHEHUM),
MCIIOJIb3YsI 3aKOHBI ¥ (DOPMYJIBI, CBA3BIBAIONIME (PU3NYECKHUE BETUYMHBI: HA OCHOBE aHAJN3a
YCJIOBUS 3a/1a4M 3aMMChIBATh KPATKOE YCIOBUE, BBISIBIISITH HEAOCTAIONINE WU N30BITOUHBIC
JaHHBIC, BEIOMPATH 3aKOHBI U (DOPMYJIBI, HEOOXOAMMBIC TSI PEIICHUS, IIPOBOANTH PACUETHI
Y OIICHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAUYCHUS (PU3NYECKON BETUUUHBL;

e  pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEUIUTh MPU TOMOIIU (PU3HUYECKHUX
METO/IOB, HUCIIOJIb3Ys OMHMCAHUE UCCIEAOBAHUS, BBIIEIATh MIPOBEPSIEMOE MPEATION0KEHHE,
OIICHUBATh TPABUJIBHOCTh TMOpSAJIKA TPOBEACHUS KCCIEAOBAHUS, JelaTh BBIBOJBbIL,
HMHTEPIPETUPOBATH PE3YyJIbTaThl HAOIIOICHUIN U OIBITOB;

e  TIPOBOJUTH OMBITHI IO HAOIOICHUIO (PU3UUECKUX SBICHUHN MIIN (U3UIECKUX CBOIMCTB
Ten (M3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUS SHEPTUU, 3aBHUCHUMOCTD
nepuojaa kosiebaHuil MPYyKUHHOTO MAsiTHUKA OT MAacChl Tpy3a U KECTKOCTU TPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTYbl MaJIbIX KOJICOAHWH, MPSAMOJIMHEHHOE PacrnpoCTpaHEHUE
CBETa, pa3joKeHHe OEJIoro CBeTa B CHEKTP, M3YUYEHHE CBOMCTB M300paKEHUS B ILIOCKOM
3epKaJjie ¥ CBOMCTB H300paKCHUS ITPeIMETa B COOMPAIOIICH JIMH3E, HAOJIFOACHUE CIUIOITHBIX
M JIMHEHYaTBIX CHEKTPOB M3JIYUYEHHUsS): CaMOCTOSITEIbHO CcOOMpaTh YCTAaHOBKY W3
M30BITOYHOTO Habopa OOOpYy/IOBaHMS, OMUCHLIBATH XOJ OMbITA W €ro pPe3ybTaThl,
(hopMyIHpOBaTh BBIBOJIHI,

e  TIPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO0 NPSIMBIX H3MEPEHUH, OMpEnemsis CperHee
3HAUYCHUE M3MEpsSEeMON BeMMYMHBI ((DOKYCHOE pACCTOSIHHME COOHMPAONICH JIMH3BI),
000CHOBBIBaTh BBHIOOP CIOCO0a U3MEPEHUS (M3MEPUTENHLHOTO TPUOOpa);

e  TPOBOAUTH MCCJICAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH C UCIOJIb30BAHUEM
MIPSAMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBIKEHUH 0€3
Ha4YaJIbHOW CKOPOCTH, TIEpHOJIa KOJCOaHU MaTeMaTHIYECKOTO MasiTHUKA OT JJIUHBI HUTH,
3aBUCUMOCTH yTJla OTPa)XEHUSI CBETa OT YIJIa MAJCHUS M yria MPeOMJICHHs OT yria
MajieHus1): I[JIAHUPOBATh MCCIEIOBAaHUWE, CaMOCTOSITENIbHO COOMpAaTh YCTAHOBKY,
(UKCUPOBATH PE3YJILTATHI MOTYYEHHON 3aBUCUMOCTH (PM3UUECKUX BETMUUH B BUJI€ TAOJIHUIL
U TpauIKOB, TeNaTh BEIBOABI IO PE3yIbTaTaM UCCIICIOBAHMS,

e  TIPOBOJAUTH KOCBEHHBIC HM3MEPEHHS (HU3UYECKUX BEIUYHH (CPEOHSS CKOPOCTh W
YCKOpPEHHE Telila TPU PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOHOTO TajcHUS,
KECTKOCTh MPYKUHBL, KOA(DOUIIMEHT TPEHUS CKOJIbKEHHUS, MeXaHudeckas paboTa u



MOIIIHOCTbh, YaCTOTA U MEpPUOJ KOJIEOAHW MAaTEMAaTHYECKOTO U MPY>KUHHOIO MasiTHUKOB,
ONTHYECKasl CHJIa COOMPAIOIIEH JIMH3bI, PAIHMOAKTUBHBIA (POH): MJIAHUPOBATH U3MEPEHUS,
coOupaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY M  BBINOJHATH W3MEPEHUs, CIEays
NPEAJIOKEHHOW HWHCTPYKIMH, BBIYUCISATH 3HAYCHHE BEJIUYMHBI U aHAJU3UPOBATh
MOJIYYEHHBIE PE3YJIbTATHI C YUETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHU;

e coOOmOJATh TpaBUiia TEXHUKU OE30MacCHOCTH Mpu padoTe ¢ JTab0paTOPHBIM
000py10BaHUEM;

e  pa3nMyaTh OCHOBHBIC MPHU3HAKU W3YUYEHHBIX (U3MUECKHX MOJIe]eil: MaTtepuaibHas
TOYKa, a0COJIIOTHO TBEPAOE TENO, TOYEYHBIM HCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IUTaHEeTapHasi MOZEJIb aTOMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO Spa;

e  XapaKTepu30BaTh MPUHLMUIIBI JECUCTBHS HM3YYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM HA UX ONUCAHUA (B TOM YHKCIE: CHUAOMETP, JATYUKHU MOJOKEHHUS,
paccTOsIHUSL M YCKOPEHUs, paKeTa, 3XO0JIOT, OUKH, IIEPUCKOI, (poToanmapaT, ONTUYECKHE
CBETOBO/IbI, CIIEKTPOCKOII, TI03UMETP, kKamepa BunbcoHa), HCTIONb3ys 3HaHUS O CBOMCTBAX
(br3NUECKUX SIBICHUI U HEOOXOUMBbIE PU3NYECKHE 3aKOHOMEPHOCTH;

e  HCHOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH HU3yUYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX TPHOOPOB M TEXHOJOTMYECKMX MPOLECCOB MPHU PEIICHUH Y4eOHO--
NPAKTUYECKUX 3a/lad, ONTHYECKHE CXEMbI JI1 MOCTPOCHHUS M300pa)KeHWH B IUIOCKOM
3epKajie ¥ COOMparoIeH JIMH3E,

e  NPHUBOJAUTH NPHUMEPHl (HAXOAUTH HH(POPMALMIO O TMpPUMEpax) MPAKTUYECKOTO
UCIIONIb30BaHUs (PU3WYECKUX 3HAHWM B TOBCEJHEBHOM JKM3HU [JIs1 oOecreyeHus
0€e30MacHOCTH NpY 0OpaleHNH ¢ TPUOOpaMu U TEXHUYECKUMH yCTPOMCTBAMH, COXPaHEHUS
3JI0pPOBBS U COOJIIO/IEHUSI HOPM DKOJIOTUYECKOTO MOBEJCHUS B OKpPY KaloIEeH Cpefie;

e  OCYWIECTBJISATh NOUCK HHpopManuu (U3NYECKOTo conaepkanus B HHTepHere,
CaMOCTOATENbHO (OPMYJUPYS TOUCKOBBIA 3ampoC, HAXOAUTh IYyTH ONpPEIEICHUS
JIOCTOBEPHOCTH TOJIydEHHOM HHQpOpMAIlMM Ha OCHOBE HWMEIOLIUMXCA 3HAHUUW U
JOTIOJTHUTENIBHBIX UICTOYHUKOB;

e  HCIOJIb30BaThb TMpPH BBHIMNOJIHEHUHM YYE€OHBIX 3aJaHUNl  HAYYHO--TIOMYJISAPHYIO
JTUTEPATYpPy PU3HUECKOTO COJIEp KaHUs, CIPaAaBOYHbIE MaTepHualbl, pecypchl ceTu HTepHeT,
BIIAJETh NIpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi HHOpPMAIUU U3 OAHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

e  cO3JaBaTh COOCTBEHHBIEC MMCbMEHHBIEC U YCTHBIE COOOIIEHUS HA OCHOBE HH(POPMAIIH
U3 HECKOJIbKMX HWCTOYHUKOB (PU3NYECKOTO COJAEpKAHUA, MYyOJIUYHO MPEICTaBIATh
pe3ynbTaThl MPOEKTHOW WIJIM HMCCIEN0BATENBCKONW JAESITENbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapar HW3ydaemoro pasjaena (QU3MKud u
COTIPOBOXAATh BBICTYIJICHHE TMpEe3eHTaluell ¢ y4€ToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

No HaumeHoBaHue pa3/ie/ioB U TeM KoJgnyecTBo 4acoB
n/n  nmporpaMmsbl

JyiekTpoHHbIEe (U (POBBIE) 00pa3oBaTeIbHbIE
pecypchl

Bcero  Konrtposabubie IIpakTuyeckue
padoThI padoThbI
Pa3nes 1. ®u3uka u €€ posib B MO3HAHUYN OKPY:KAKIIET0 MUPa
1.1  ®wusuka - HayKa 0 IpUpoOJIE 2 bubmumoreka LIOK https://m.edsoo.ru/7f416194
1.2  ®usudeckue BEIUYUHBI 2 1 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HbBI METO/ MO3HAHUS 2 1 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3znea 2. [lepBoHayaibHble CBEeHUS 0 CTPOEHUH BellleCTBA
2.1 CtpoeHue BelecTa 1 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
2.2  JIBWKEHHE U B3aUMOJICHCTBUE YaCTHII 2 1 bubmuoreka I{OK https://m.edsoo.ru/7f416194
BEIIICCTBA
2.3 ArperarHble COCTOSIHHS BEIIECTBA 2 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue e
3.1 MexaHUUeCcKOe OBIKEHIE 3 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
3.2  Hnepuwus, mMacca, INIOTHOCTD 4 1 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
3.3 Cwuna. Buner cun 14 1 2 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B
4.1  JlaBnenue. [lepenaua naBnenus 3 bu6mmoreka IIOK https://m.edsoo.ru/7f416194
TBEPABIMU TEIIAMU, KUIKOCTSIMH U
ra3aMu
4.2  JlaBieHUWE KUJIKOCTH 5 bubnuotexa [{OK https://m.edsoo.ru/7f416194
4.3  AtmochepHOe naBieHUE 6 bubmmoreka [{OK https://m.edsoo.ru/7f416194
4.4  ]JleiicTBUE *KHUJIKOCTHU M raza Ha 7 1 3 bubnmoreka [{OK https://m.edsoo.ru/7f416194
MOTPYXEHHOE B HUX TEIIO
Uroro mo pazueny 21
Pa3nea 5. PaGoTa u MOIIHOCTD. JHeprus
5.1 ‘ Pa6ora u MOIIHOCTH 3 1 bu6mmoreka IIOK https://m.edsoo.ru/7f416194
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5.2  IlpocTbie MEXaHU3MBI 5) 1 bubnmoreka [{OK https://m.edsoo.ru/7f416194
5.3  MexaHuueckas SHeprus 4 1 bubnuoteka [{OK https://m.edsoo.ru/7f416194
Hroro no pazueny 12

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



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

Ne ni/m HaumeHoBaHue pa3/iesioB U TeM KosunyecTBo 4acoB dueKkTpoHHbIE (LM (pPOBbLIE)
NMPOrpaMmblI o0pa3oBaTejbHbIE PeCypPChl
Bcero Kontposbubie IIpakTnueckue
padoThI padoThI
Pa3pgen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHue u CBOMCTBA BEIECTBA 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 TemuioBbIe MpoLECCH 21 1 ) bubnnorexa [HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
2.1 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TEa 7 1 bubnmnoreka [JOK
U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 bubnnorexa [HJOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHAs MHIAYKIIHS 4 bubnnorexka [JOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145
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9 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

Ne ni/mm
NMpOrpamMmbl
Bcero  Kourpoabnble IIpakTudeckue
padoThI padoThI
Pasznen 1. Mexanuveckne siBJIeHUSA
M 0
11 CXAHHACCROC ABHACHHE 1 CHOCODH 10 1 bubmuoreka IIOK https://m.edsoo.ru/7f41a4a6
€ro OINuCaHus
1.2 B3aumozeiictBue Ten 20 1 3 bu6nunoteka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 10 3 bubnmnoreka L{OK https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
2.1 MexaHn4eckre KoaeOaHus bu6mmoteka IIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckne BOJIHBL. 3BYK 1 bub6muoreka LIOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DnexTpoma oe 1oJie
3.1 JICKIPOMATTHTHOE HOTE 1 6 2 bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
ANEKTPOMArHUTHBIE BOJHBI
Hroro mo pasneny 6
Pa3nen 4. CBeToBble IBJICHUS
4.1 3aKOHBI pacpOCTPAHEHUS CBETa 6 bu6muoreka [{OK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 bubmuoteka LIOK https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenne 6em0ro CBETa B CIEKTP 3 2 bubmmoreka [IOK https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny 15
Pa3pen 5. KBanToBblIe iBJICHUSA
n
5.1 CTYCKATHE 1 HOTIOMERHE CBeTa 4 1 Bubmuorexa LIOK https://m.edsoo.ru/7f41ada6
aTOMOM
5.2 CrpoeHune aTOMHOTO sijipa bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
53 SnepHble peakuu bu6nmoteka IIOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001aI0IIUIT MOAYIb
[ToBTOpenue u 06o0IIEHNE
6.1 cozep:kanus Kypca pusuku 3a 7-9 9 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
KJ1acc
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME

27
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