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MNOSICHUTEJIBHAS 3AITUCKA
[IporpamMa no ¢u3KMKe Ha ypOBHE OCHOBHOIO 0OLIEro oOpa3oBaHMs COCTaBIE€HA Ha
OCHOBE TOJOXEHUH M TpeOOBaHUH K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexacraBieHHsix B OI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoHIeNmwu mnpenojaBaHus y4eOHOTO
npeamera «Pu3ukay.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HalpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TIpPaMOTHOCTH OOYYAIOIIMXCS M OpPraHU3alMI0 M3Y4YeHUs (QHU3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamme mo ¢u3uKe yUUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanmit PI'OC OOO K T1UIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yibTaTaM  OOy4YeHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUsL.
[Tporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepuasia Mo roaam
oOyueHust (1o Kjaccam), HpeayaraeT IPUMEPHYIO IIOCIEJOBAaTEIbHOCTh H3YYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTMKE pa3BUTHUSA NPEAMETHOIO COJCpXKaHUA M y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXcsl.
[Tporpamma no ¢usmke pazpaboTaHa ¢ HENbIO OKa3aHUS METOAMYECKONW TOMOIIU YIUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY MpeIMETY.
dusmka gBISETCS CUCTEMOOOPa3yIOIUM Ul €CTECTBEHHOHAYYHbBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (pH3MUECKUe 3aKOHBI JIeKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosnorueii, actpoHOoMHENW U (PU3NYECKON reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHUpa, NPEAOCTaBIsSeT Haubosee siCHble 00pa3lbl NPUMEHEHHs HAy4HOro MeToja
IO3HAHUS, TO €CTh CI10C00a NOTYUYEeHUs JOCTOBEPHBIX 3HAHUM O MUE.
OnHa W3 TJIaBHBIX 337ad (U3MUECKOro 00pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAaHMHM E€CTECTBEHHOHAYYHOH T'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
00y4aromuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM ypOBHE IMIPEIIOJaracT OBJAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHI €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:
® Hay4HO OOBSCHSTH SIBICHUS;
® OLEHUBATh ¥ MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® HHTEPHPETUPOBATh JAHHBIE W MCIOJNb30BaTh HAyUYHbIE JOKa3aTeNIbCTBA IS
MIOJTy4€HUs BHIBOJIOB.
[lenn usyueHus (U3MKUA HAa YpOBHE OCHOBHOIO OOIIETr0 OOpa30BaHUS ONpPENEICHBI B
Konnenmuu npenonasanus yueOHoro npenmMera «®dusuka» B 00pa3oBaTeNbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuy, peaau3yroIUX OCHOBHBIE 001I€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBep)KAEHHON pemenneM Komernn MunncrepctBa npocsemienust Poccuniickont denepannn
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).
[enu nzyyenust pU3uKu:
e [puoOpeTeHHe HHTEpeca M CTPEMIIEHUS OO0yYarolluxcs K HAy4HOMY H3yUYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYyHOM MeETOA€ TMO3HaHUs U (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPY>KAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33pPEHMS KaK pe3yibTaTa U3y4YEeHUs OCHOB CTPOCHUS
MaTepuy U pyHJaMEHTAIBHBIX 3aKOHOB (PU3HKH;
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e (opMupoBaHHE MPEICTABICHUNA O POJM (HU3UKH TSI PA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM C (DU3MKOH, MOATOTOBKA K JalbHEUIIEMy OOYYSHHIO B TOM
HalpaBJICHUH.

JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIICAYIONUX 3a/1a4:

® [pUOOpPETeHHE 3HAHWA O JUCKPETHOM CTPOCHUHM BEIECTBA, O MEXAaHHYECKUX,
TETUIOBBIX, DJIEKTPHUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

® [pUOOpPETCHHWE YMEHWIH OINUChIBaTh W  OOBSICHATH (PHU3MUECKUE SBJICHUS C
UCTIOJIb30BaHUEM ITOJTyUYCHHBIX 3HAHUIA,

® OCBOCHHE METOJIOB DELICHHS MPOCTEHINNX pAcUYETHBIX 337ad C HCIOJIb30BAaHUEM
du3nUeCKUX MoJieNel, TBOPYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

® pa3BUTHEC YMCHHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTopHble pabOThl M AKCIICPUMEHTAIBHBIC HCCIICAOBAHUS C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX PHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLICHUBaHKE UHPOPMALINY;

® 3HAaKOMCTBO cO chepaMu MpodecCHOHAIBHOW JCATEIIbHOCTH, CBA3aHHBIMU C (DH3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTHKCHUSAX (PU3HUECKON HAYKH.

Ha u3ydenue ¢uzuku (6a30Bblii ypOBEHB) Ha yPOBHE OCHOBHOI'O 00IIET0 00pa30BaHUs

oTBOoAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Heflen0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B Heenio).

[Ipennaraemslii B mporpamme 1o (Gu3mnke nepedeHsb J1adopaTOPHBIX padOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, Y4YUTEIb JIeJaeT BBIOOp MpOBEAEHHUs J1a00paTOpHBIX padoT U
OTIBITOB C YYETOM MHIUBUIYAJIbHBIX OCOOEHHOCTEN 00yYarOIMXCs, CIIUCKA SKCIIEPUMEHTAIIBHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJTApCTBEHHOI'O 3K3aMeHa 1o (U3HKe.
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COJAEP)KAHUE YYEBHOI'O ITIPE/IMETA
7 KJIACC

1. ®u3uka u eé poJib B IO3HAHUM OKPYKAKOIIEro MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. OU3NYECKUE SBICHUA: MEXaHUUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuMHbL. M3Mepenue Qusnueckux BenuuuH. Pusnmyeckue HPUOOPBHI.
[TorpemHocTs U3MepeHuil. MexayHapogHas CHCTEMa €IMHHLI.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH HM3Y4aloT NMpuponay. EcTecTBeHHOHAy4 HBIH
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCHEpPUMEHT 10 IPOBEpKE THUIoTe3, OO0bscHEeHHe HaliomaeMoro spiaeHus. OnucaHue
(bU3nYECKUX SABJICHUN C IOMOLIbIO MOJEIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBBIE, IEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue npubOpsl U IpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopuwvie padbomot u onvimeol.

1. Ompenenenue HEHBI JEICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne paccTOsTHU.

3. HsmepeHue o0bEMa KUJIKOCTH U TBEPAOTO TEJIa.
4. OmnpenesieHUE pa3MEPOB MaJIbIX Tell.
5. UsmepeHnue TtemmepaTypbl NpU TOMOIIM >KHIKOCTHOIO TEPMOMETpa M JaTyuKa

TEMIIEPATYPHI.
6. IIpoBeneHue wucCIIeOBaHHUS IO TMPOBEPKE THIIOTE3bI: JAIbHOCTh IMMOJIETA INAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKA.

2. [lepBoHayajibHbIE CBeIEHHUSI 0 CTPOEHUH BelllecTBAa.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYJbl, MX pa3Mepbl. OMBITHI, JIOKAa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmkenne gacTul] BemectBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIIEPATypOM.
bpoynoBckoe nBuxkenue, auddysus. BzaumopaelicTBue dYacTHIl BeIIECTBA: MPUTSHKEHHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©  TBEPMIBIX
(KpHCTaUIMYECKUX) Tel. B3amMOCBs3b MEXKIy CBOMCTBAMH BEIISCTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. Habmopenue nudpdysun.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSDKEHUEM MU OTTATKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIb30BaHueM GoTorpaduii).

2. OmbITH IO HAOIIOICHUIO TEIUIOBOTO PACIIHNPEHUS Ta30B.

3. OmnbITh IO 0OHAPYKEHUIO AEHCTBHSI CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.

3. JIBH:KeHHE M B3anMO/IelicTBHE TeJl.
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Mexannueckoe JBHKeHUE. PaBHOMepHOE U HepaBHOMEpHOE JBH)KeHUE. CKOPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacuér myTu u BpeMeHU ABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lmoTHocth BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepuctuka B3aumojerctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocTs. CioxkeHue Cuil, HalpaBiICHHBIX IO
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHue MeXaHU4eCcKOro JBUKECHHUS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HaOmroneHue siBneHUS UHEPLIMU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHeHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopuwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBIKEHHUs (IIapUKa B KUIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpezneneHue cpelHEN CKOPOCTH CKOJbXEHHUS OpycKka WIM IIapuKa 110 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmanuu) mpyXKUHBI OT
IIPUJIOKEHHOMN CHUIIBL.

5. OnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIPHUKACAOIINXCS TOBEPXHOCTEN.

4. JlaBjIeHHEe TBEPABIX TeJl, JKMIAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava napneHus TBEPABIMU TEIaMH, KUIKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne MamMHbBL. 3aBUCUMOCTH JABJICHUS KUAKOCTH OT
ryOunbl.  'mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpUuMHBI CyIIeCTBOBAaHUS BO3IYyLIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMocdepHOro naBieHusi. 3aBHUCUMOCTh
aTMOC(EpHOro JaBJIECHHUS OT BBICOTHI Haja YpoBHeM Mops. Ilpubopsl ans wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnasanue.

Hemoncmpayuu.

1. 3aBHCHMOCTBH JaBJIEHUS I'a3a OT TEMIIEPATYPBHI.

2. Ilepenaua naBiieHUs )KUJIKOCTHIO U Ta30M.
3. Coobmaromuecs cocy/Ibl.
4. T'mapaBinyecKkui mpecc.
5. TlposiBieHue neicTBHs aTMOC(HEPHOTO JaBICHUS.
5
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6. 3aBHCUMOCTh BBITAJKHBAIOMICH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOM KMJIKOCTH.

8. VYcinoBue IIaBaHMs TeN: IUIABAHME WM IOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinot.

1. HccrnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOTpyKEHHON B JKUIKOCTh

4acTu Tela.

2. OmnpenenieHUE BBITAJKUBAIONIEH CHJIbI, JEUCTBYIOIIEHM Ha TeJO, MOrpPYKEHHOE B

KUJKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKHMBAIOLIEH CWIbI, JICHCTBYIOIIEWM HAa TEIO B
JKUJIKOCTH, OT MACCHI TeJa.

4. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIbI, IEUCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTrpyKEHHOHN B KUAKOCTh YaCTU TeJla U OT IUIOTHOCTH
KUJKOCTH.

5. KoucrpyupoBanue apeoMerpa WIHM KOHCTPYUPOBAHHE JIOAKA W OIpEACICHHE €€
Ipy30I0AbEMHOCTH.

5. PaGoTa M MOIIHOCTb. JHEPIus.

Mexanudeckast pabota. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBmio paBHOBecHs
pbruara. [IlpumeHeHue mpaBmia paBHOBECHUS phluara K OJIOKY. «30JI0TOE MPABHUIIO» MEXAHUKH.
KIIJ nmpocTbix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprusa. Kunerndeckas M mnoreHuuanbHas sHeprus. [IpeBpamienue
OJIHOTO BH/Ia MEXaHUYECKOW SHEPTUH B IPYTrOi. 3aKOH COXPAHECHHS YHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomsl u onvimot.

1. Ompenenenue paOOTHl CUTBI TPEHUS TPU PABHOMEPHOM [BIKEHUH Teia IO

TOPU3OHTAIILHON TTOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHUS pblyara.
3. HMsmepenne KII/] HakIOHHON MIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.
5.
8 KJIACC

6. TenioBLIE SIBJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOECHMS BemiecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyJd. OMbITB, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauyumBaHWE M KanoWUIApHbIE siBlieHUs. TemoBoe
pacIIMpeHne U CKaThe.
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Temmnepatypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKEHHUS YacCTHULL.
Buyrtpennsist sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH SHEpruu: Terjionepenada u
coBepieHre padoThl. Bupl Temionepeaayn: TeIONPOBOIHOCTh, KOHBEKIIHS, U3TyYCHHUE.

KonuuecTBo TemioThl. YaenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TerUIoBOro OanaHca. IlnaBneHue m oTBepleBaHUE KPUCTATTUYECKUX
BEIIECTB. YAenbHas Teryora riaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUsl. 3aBUCUMOCTb TEMIIEPATYypbl KUIEHHS OT
aTMoc(epHOro JaBiIeHHUS.

BiaxxHoCTh BO31TyXA.

OHeprus ToIMBa. Y iejbHasi TEMJI0Ta CTOPAHHUS.

[Mpunmunsr  pabotel TermoBbix aurateneil KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEIH U 3aLIUTa OKPYkKarOLIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SIBJICHHM.
Habmroienue TemnoBoro pacivpeHus Ted.
V3MeHeHre TaBlIeHUs Ta3a MPU H3MEHEHUHN 00bEMa U HArPSBAaHUH HITU OXJIAXKICHUH.
[IpaBuna n3amMepeHus TeMiepaTyphl.
Buae! Tenonepenaun.
OxnaxeHue Ipu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
. Habnronenue xunenus.

WK NOUL R WDNE
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. HabnroieHue nocTostHcTBa TeMIEpaTyphl PHU TUIaBJIECHUH.

13. Mojenu TEeIIOBLIX ABUTaTeIEH.

Jlabopamopuwie pabomul u onvimot.

1. OnbITHI O OOHAPYKEHHUIO NEUCTBHUS CUJI MOJIEKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmnbIThl O HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEI.
4. OrmpenelieHUe NaBJIEHUs BO3AyXa B OAJIJIOHE HITIPUIIA.
5. OmnbITel, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh MHaBICHUS BO3AyXa OT ero o0béMa u

HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka THMOTE3bl JMHEWMHOW 3aBUCUMOCTH [UJTMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIiepaTyphl.

7. HaGmroneHne n3MeHEHUs: BHYTPEHHEW PHEPTUU Teja B pe3yJibTaTe TEIUIONepenadu U
paboThl BHEIIHUX CHIL

8. HccnenoBanue siBJICHHS TEIIIOOOMEHA MPH CMEUTUBAHUU XOJIOJAHON U TOpSYEH BOJIBI.

9. OmpeneneHrue KOJUYECTBA TEIUIOTHI, MOJYYSCHHOTO BOJIOM MpU TEIUIOOOMEHE C
HarpeThIM METAIMYECKUM LHJIHHAPOM.

10. Onpenenenue yaenbHOM TEMITOEMKOCTH BEILIECTBA.

11. ccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIUIOTHI MJIaBJIEHUS JIbJA.
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7. dNeKTpUYeCKHue U MAaTHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TE1 OT BEJIMYUHBI
3aps1I0B U PACCTOSHUS MEXKAY TeIaMH).

Onexrpuueckoe nose. Hanpsox€HHocTs 2nexkTpuueckoro noss. lIpuHnun cynepnosunyu
AIIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoMa. IIpoBOIHUKY U TUDIIEKTPUKU. 3aKOH COXPAHEHHUS HIEKTPUYECKOTrO 3apsa.

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHHS JJIEKTPUYECKOTO TOKA. McTouHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexrpuueckasd unenb. Cuna Toka. OnekTpuyeckoe HampspbkeHue. ComnpoTuBieHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJICHME BemecTBa. 3akoH Owma Uil ydacTka LEHu.
IlocnenoBarenpbHOE U apaIEIBHOE COCTUHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3/IEKTPUUECKOr0 TOKa. 3akoH Jlxoyns—JleHna. DiekTpuueckue 1enu
U MIOTPeOUTENHN AIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocrositHHBIE MarHuThHl. B3auMMOAeiCTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoOe moOJe€.
MarunuTtHoe noJie 3eMJIM U ero 3Ha4eHHe JJIs Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha IPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOTO ToOKa. Mcmosb3oBaHue
JJIEKTPOABUTaTENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoM  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPTUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMbBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.

JIBa posia AIEeKTPUYECKUX 3aps0B U B3aUMOJCHCTBHE 3apsKCHHBIX TEIIL.
YCTpoUCTBO U IEHCTBHE IEKTPOCKOIIA.

OneKTpocTaTU4ecKast HHIYKIUS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKH U TUDIIEKTPUKH.

MopenupoBaHu€e CUIOBBIX JTMHUHI 3JIEKTPAYECKOTO IOJIS.

M cTOYHMKH ITOCTOSIHHOTO TOKA.

W NhWN R

JIefiCcTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. I'a30BBIi1 pa3psn.
. I3mepeHne CHiIbl TOKa aMIIEPMETPOM.
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. U3MepeHue 31eKTpUUecKoro HanpsyKeHUs! BOJIbTMETPOM.

=
H

. PeoctaT u MmarasuH conpoTUBICHUN.
. B3aumozeiicTBre NOCTOSHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOXKHOCTH Pa3/I€ICHU ITOJIFOCOB MarHUTA.

N
N oG

. MO,Z[CJII/IpOBaHI/IC MAarHUTHBIX HOJEH IOCTOSHHBIX MarHUTOB.

=
oo

. OnbIT OpcTena.

=
Yo

. MarauTHoe moJjie Toka. DJIeKTPOMAarHurT.

N
o

. JleficTBue MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
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21. DneKTpoABUraTeNb MOCTOSHHOTO TOKA.

22. UccnenoBanue SIBJICHHS SJICKTPOMArHUTHON HHITYKITUH.

23. OnbiTsl Dapajnes.

24. 3aBUCUMOCTD HaIPaBJICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3SHUKHOBEHHSI.
25. DyieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomwt u onvimol.

OMnBITH MO HAOTIOCHUIO JIEKTPU3AIMHU Tl MHAYKIUEH U MPU CONTPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS JIEKTPUIESCKOTO TOJIS HA MPOBOIHUKH U AUATICKTPHKH.
COopka u IpoBepKa padOTHI JEKTPUIECKOH IETH MTOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHUe CUIIbI TOKA.

W3mepeHue u peryiupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO Yepe3 Pe3UCTOpP, OT CONPOTUBICHUS
pe3nCTOopa M HAPSHKEHUS Ha PE3UCTOPE.

oA wWwNPRE

7. OnbITel, JAEMOHCTPUPYIOIIHME  3aBUCUMOCTb  3JEKTPUYECKOIO  COIPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JUIMHBI, IUIOIIAAH TOIIEPEYHOr0 CEYEHMs U MaTepHala.

8. IlpoBepka mnpaBuia CIOKEHUS HANPSDKEHUN IPU IOCIENOBATEIBHOM COCIMHEHUU
JIByX PE3UCTOPOB.

9. IIpoBepka mpaBwiia Juisi CUIIBI TOKA IIPU MAPAJUIEIIBHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpenenenue paboOThI IEKTPUYECKOTO TOKA, HIYLIETO YEPE3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH JIEKTPUUECKOT0 TOKA, BBIIEIAEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYLIETO YEPE3 JaMIIOUYKy, OT HalpsHKEHUS
Ha HEeu.

13. Onpenenenue KIIJ| narpeBaTens.

14. MccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MATHUTOB.

15. U3yyeHre MarHUTHOIO II0JI IIOCTOSIHHBIX MAarHUTOB HpU UX OOBEAMHEHUU W
pa3JelIeHNN.

16. MccnenoBanue AEMCTBUA SIEKTPUYECKOTO TOKA HA MATHUTHYO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMO/IEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTYIIIKE.

18. N3yudeHue neicTBUsl MArHUTHOTO I1OJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHOM yCTaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLMU: HCCIEI0BaHUE
W3MEHEHUN 3HAYEHUs U HallPaBJICHUS NHIYKIMOHHOTO TOKA.

9 KJIACC

8. Mexanu4eckue siBJCHHUS.

Mexannueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOe mpsMonMHENHOe aBMXKeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tella IPH HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mipsiMoNinHelHOe BkeHne. CBoOoaHoe manenne. OnbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpyXHOCTH. [lepuon u wacrora obpamenus. JluneitHas u
YIJIOBast CKOPOCTH. LIEHTpOCTPEMUTENIEHOE YCKOPEHHE.
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ITepsoiii 3akon Herotona. Bropoii 3akon Hptorona. Tpetuii 3akon Herortona. [lpuniun
CYNEPIIO3ULUU CUIL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUSI CKOJIbKEHHUS, CHJIa TPEHUS
IIOKOSI, JPYTHE BUJIbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOI'O TATOTEHHsA. YCKOpEHHE CBOOOIHOIO MaJeHUs.
JBuxenune 1uiaHer Bokpyr Comnua. IlepBas kocmmueckas ckopocTs. Heecomocts u
HIEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCOIIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpaleHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3smeHenue umnyibsca. Mmmynsc cumbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckast pabota U MOIIHOCTb. PaboTta cui TspkecTH, ynpyroctd, TpeHus. CBsi3b
SHepruu U pabotsl. IloTeHuManbHas SHEprusi Tena, MOJHATOrO HaJ IOBEPXHOCTBIO 3EMIIM.
IToreHumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmroeHne MexaHu4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyTEW U TPACKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUETA.

W3mepeHne CKOpOoCTH U YCKOPEHMS IPSIMOJIMHEHHOTO IBUKEHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

HaOnroneHnue 1BUKEHUS Tela 110 OKPYKHOCTH.

Habumronenne MexaHUYeCKUX SIBJICHUN, IPOUCXOSAIINX B cucTeMe oTcuéra « Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTEIIbHO KaOMHETa (DPU3HKH.

o v kAW

3aBUCHUMOCTb YCKOPEHHMS T€Jla OT MaccChl TeJla U IeHCTBYIOIIEH Ha HETO CHUJIBI.

8. HalOmronenue paBeHCTBa CUJI PU B3aUMOICHCTBUU TEJL.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJICHCTBUY TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITyJIbCca IIPU HEYIPYIOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbCca IIPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUM.

14. HaGmroieHNe peakTUBHOTO JBM)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEprUU pU CBOOOHOM MaICHUH.

16. CoxpaHeHnE MEXaHNYECKOW PHEPTUM NP IBUKEHUU TeJIa MO IEHCTBUEM TPy KUHBI.

Jlabopamopnwvie padbomut u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roOHa U JaJbHEWUIIEr0 PaBHOMEPHOIO ABM)KEHHUS
IIapUKA WK TEJIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBXKEHHUS OpycKa WM JIBHXKEHUs IapUKa I0
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tejla NpPU PABHOYCKOPEHHOM JBMKEHHHM IO HAKJIOHHON
MJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

10
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5. IlpoBepka THIIOTE3BI: €CIM TPH PaBHOYCKOPECHHOM JBW)KCHWUU 0€3 HadaIbHOU
CKOPOCTH TIIyTH OTHOCSTCS KaK psSJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHU OJTUHAKOBBI.

6. HccrnemoBaHue 3aBHCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JIABJICHHUSI.

7. Omnpenenenue k03 PUIMEHTA TPSHUS CKOIHKCHUS.

o

Onpenenenne KECTKOCTU NPYKUHBI.
9. Ompenenenue pabOTBI CHJIBI TPEHHS TPH PABHOMEPHOM JIBMDKCHHUU Tella 10
TOPU30HTAILHOM MMOBEPXHOCTH.
10. Onpenenenne pabOThl CUJIBI YOPYTOCTH IMPU HOIBEME TIpy3a C HCIOIb30BAHHEM
HETOJIBIYKHOTO U TTOJIBHXKHOTO OJIOKOB.

11. 3yuyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

9. MexaHn4eckue K0J1e0aHUA ¥ BOJHBI.

KonebarenbHoe npmwxenune. OCHOBHbIE XapaKTEPUCTHKU KoyieOaHUil: Mepuoj, 4acTora,
aMIuMTyaa. MaTtematuueckuid W TPYKUHHBIA MasTHUKU. [IpeBpaiieHue dsHepruu Mnpu
K0JIeOATEIHbHOM JIBUKCHUU.

3aryxatomue KojeOaHus. BeiHykaeHHble KoneOanus. Pe3onanc. MexaHnyecKie BOJHBI.
CaoiicTBa MexaHn4ecKkuX BoJH. [IpoonbHbIe U MonepeyHbie BOIHBL. J{JTMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHndyeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3ByK. ['pomMKkOCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. udpa3Byk u yapTpa3BykK.

Hemoncmpayuu.

1. HaGmronenue xonebaHuii Tel Mo JSHCTBUEM CHUIIBI TSXKECTH U CHITBI YIIPYTOCTH.
2. HaGmropenue koneOaHui Tpy3a HA HUTH U HA TIPYKHUHE.

3. HalGnronenue BBIHY>KICHHBIX KOJICOAHUN U pe30HAHCA.

4. PacnpocTpaHeHHe MpoAO0IbHBIX U MTONIEPEUYHBIX BOJH (Ha MOJIEIH).

5. HaGmoneHune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYEeCKUH pe30HaHC.

Jlabopamopuwie pabomul u onvimot.

1. Omnpenenenune 4acTOTHI M EPHOAA KOJIEOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmnpezaeneHue 4acTOThI U NepHOJa KOJEOAaHUN MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IepHoja KoieOaHUM MOJABEIIEHHOTO K HUTU Ipy3a OT
JUIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IEpHUOJA KOJEOaHUM MPY)KMHHOTO MasTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TEpHoOJa KOJeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh IMEpuojia KojleOaHWH MPYKHUHHOTO
MasiTHUKA OT MaccChl I'py3a U )KECTKOCTH MPYKHUHBI.

7. W3mepeHue yckopeHUs! CBOOOIHOTO MaJIeHHUS.

10. DyIeKTPOMATrHUTHOE 110JI€ H JIEKTPOMATHUTHbIE BOJHBI.

DONEeKTpOMarHUTHOE TMoJie. DJIeKTPOMarHuTHble BOJHBL. CBOWMCTBAa 3JIEKTPOMArHUTHBIX

BoJIH. [lIkana 31eKTpOMarHuTHBIX BOJIH. Mcrionb3oBaHKe 3J€KTPOMAarHUTHBIX BOJH JJI1 COTOBOM

CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOCTBA CBETA.
Hemoncmpayuu.
11
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1. CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BoiiHOBBIE CBOMCTBA CBETA.

Jlabopamopmuwsie padbomot u onvimol.

1. H3ydeHue CBOICTB 3JEKTPOMAarHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

11. CBeToBbI€ AABJICHUS.

JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHelHOE pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEe OTpakeHUE CBETA.

Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONITHYECKUX CBETOBOAX.

Jlunza. Xox nyuedr B numH3e. Onrtudeckas cucrema (oToanmnapara, MUKpPOCKONA U
Teneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. CioKeHne CIeKTPalbHBIX IIBETOB.
Hucnepcus cBera.

Hemoncmpayuu.

© PNV A WN R

[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyuyenne n300paXkeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
ITpenomiieHue cBera.

OnTHyeckuii CBETOBOI.

Xon styueit B coOMparomiei JuHs3e.

Xox JIydeil B paccenBarole JIMH3E.

[TosryueHnue n300paxeHU ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens riaaza.
11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. Ilomy4enue Georo cBeTa IMpH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopmnwvie padbomuvt u onvimol.
1.
2.
3.

No uvk

HccnenoBaHue 3aBUCUMOCTH YTJIa OTPaKEHHs CBETOBOTO JIyda OT yTIiia MaJIeHusl.
N3yueHne xapakTepuCTHK U300pakeHuUs MpeMeTa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTiia MPETOMIIEHUSI CBETOBOTO Jydya OT yrjia MajgeHus Ha
TPaHUIIE «BO3LyX—CTEKIIO».

[Tomyuenue n300paskeHHit ¢ MOMOIIBIO COOMPAIOIIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnBITHI MO BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAONIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBI.

12. KBaHTOBBIE SIBJICHUSI.
OmneiTel Pesepdopaa u nnanerapuas moaens aroma. Mogens atoma bopa. Mcnyckanue u

norJomeHe ceeta atoMoM. KBauTel. JIuHeluaThie ClIEKTPHI.
PagunoaktuBHOCTh. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO sifpa.
Hyknonnass Momens aromMHoro siapa. M3orombel. PaagmoaktuBHbIE TpeBpameHus. Ilepuon

NoJTypacrnaja aTOMHBIX sIJIEp.
Snepuble peakuu. 3aKOHBI COXPAHEHUS 3apsiJ0BOTO0 U MACCOBOTO UMCEN. DHEPrus CBSI3U
aToMHBIX siep. CBsi3b maccel UM 3Hepruu. Peaknuu cuHte3a u AeneHus sanep. Vcrounuku

sHeprun ConHIA U 3BE3.
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Anepnas sHepreTuka. JledcTBUS paguoaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTaHU3MBbI.
Hemoncmpayuu.

CrexTpbl U3JIy4eHHs U TOTJIOIIEHUS.

CrieKTpbl pa3IMYHbIX Ta30B.

CnekTp Boaopoaa.

Habumonenune tpeko B kamepe BuibcoHa.

v wN e

Pabora cuéTunka HOHU3UPYIOLINX U3TYyUEHUI.
Perucrpanus uzinydeHus: npupoAHBIX MUHEPAIOB U MPOJAYKTOB.

JIaﬁopamopnbte pabomot u onvimol.

1. HaGmroeHue CIUIOMIHBIX U IMHEHYAThIX CIEKTPOB U3ITy4eHUS.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE SHEPTUM YACTULBI 1O TOPMO3HOMY IyTH (I10

¢dororpadusm).

3. HMsmepenue paguoakTHBHOTO (hoHA.

IHoBTOPUTEIBbHO-00001IAIOIIIMIA MOAYJIb.

[ToBTOpUTENBEHO-0000IIAIOMIMK ~ MOAYJIh MpEeAHAa3HAueH [UIsl CUCTeMaTH3aluu U
00001IeHNs TTPEIMETHOTO COACPIKAHMS M OIBITA NEATEIHbHOCTH, IPUOOPETEHHOTO MTPH U3YICHUU
BCEro Kypca (hU3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJIapPCTBEHHOMY JK3aMEHY TI0
busnke 151 00yUarOIMXCsl, BBIOPABIINUX 3TOT YU€OHBIHN MpeaMeT.

[Ipy w3ydyeHWHM JAHHOTO MOJYJS pEaNu3yIOTCd M CHCTEMaTU3UPYIOTCS  BUIbBI
NEeSTENIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTCs JOCTHKEHHE TMPEAMETHBIX U
METaNpPEIMETHBIX TIAHUPYEMBIX PE3yJIbTaTOB OOy4YeHHs, (HOPMHPYETCS ©CTECTBCHHOHAYYHAs
rPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCJICJOBAHMS SIBICHUM NPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PUINYECKUE SBJICHUS, MPUMEHsSI TOITy4YCHHbIE 3HAHUS,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIIMATBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3jieia peaiu3yeTcs 3a CYET TOro,
4TO 00YYAOIINECs BBITOTHSIIOT 33JaHHSI, B KOTOPBIX UM IPEJIaracTcs:

Ha OCHOBE TMOJIYY€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS
B OKPY>KaIOIIEH NpUPO/Ie U MMOBCETHEBHOM KU3HU;

WCIIOJIH30BaTh HAYYHBIE METOJ/bl MCCIIEIOBAHUS (U3UUYECKUX SIBIICHUM, B TOM YHUCIE IS
MIPOBEPKH THIOTE3 U MOJYUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATH HAy4YHBIE OCHOBBI HAMOOJIEe Ba)XHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPAKTHYECKOTO HCIOJIb30BAHMS PA3JIMYHBIX HCTOYHUKOB HHEPrUM HA OCHOBE
3aKOHa MIPEBPAILICHUS K COXPAHEHHs BCEX U3BECTHHIX BUIOB SHEPTHH.
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INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O TIPEJIMETA

W3ydyenne Qu3MKH HAa YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHWs HAIPaBJICHO Ha
JIOCTHOKCHHE JINYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIHTATOB.

B pesynapraTte wu3ydyeHHs (PUIMKKM Ha YPOBHE OCHOBHOI'O O0OIIEro oOpa3oBaHUA Yy
oOyuJaromerocst OyayT chopMHUPOBAHBI CIISAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUS:

- MPOSIBJICHWE WHTEpeca K HUCTOPUU W COBPEMEHHOMY COCTOSIHHIO POCCHMCKOW (Pu3nuecKon
HayKH,
- [ICHHOCTHOE OTHOIIIEHUE K JOCTH)KCHUSM POCCUNUCKHUX YUEHBIX-(PU3HUKOB;
2) rpaIaHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:
- TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX W 3THUYECKHUX
po0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;
- OCO3HAHHE BAKHOCTH MOPATHHO-ITUYCCKUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;
3) 3cTeTHYECKOro BOCIUTAHMSI:
- BOCIHpPHSTHE SCTETHUECKHX KadecTB (PU3MUEeCKOol HayKu: e€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH;
4) IEeHHOCTH HAYYHOT0 MO3HAHMS:
- OCO3HaHHE IEHHOCTH (PU3UYECKON HAYKH KaK MOITHOTO HHCTPYMEHTA TIO3HAHHSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHA, BaKHEHIIIEH COCTABIISIONICH KYIbTYpHI,
- pa3BUTHE HAYYHOU JTHOO03HATETFHOCTH, HHTEPECA K UCCIIEIOBATEIbCKOM IeATEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMONMOHAJIBLHOT0 0JIArOMOTYYHsI:
- OCO3HAHHUE IIEHHOCTH 0e30IacHOro o0pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHUPE,
BOKHOCTH TIPaBWJI O€30I1aCHOTO TMOBEJCHUS Ha TPAHCIIOPTE, Ha JOPOTax, C AJICKTPUUCCKUM H
TEIJIOBBIM 000PYI0BAaHUEM B IOMAIIIHUX YCIOBUSX;
- cOpMUPOBAHHOCTh HaBbIKa pedIiekcuu, MPU3HAHUE CBOETO IpaBa Ha OIMMOKY W TAaKOTO Ke
MpaBa y IPyroro 4eJoBeKa;
6) TPy10BOr0 BOCIIUTAHUA:
- aKTHMBHOE y4yacTHE B PEIICHWU MPAaKTHUECKHUX 3a7ad (B paMKax CeMbH, 0Opa3oBaTeIbHOU
OpraHM3aIlfH, TOPOJIa, Kpasi) TSXHOJIOTHYSCKON U CONMAThHONW HAIPaBICHHOCTH, TPEOYIOIIHNX B
TOM YHCIIe U (PU3HUECKUX 3HAHUM;
- HHTEpeC K MPAKTUYECKOMY H3ydeHHIo Mpodeccuii, CBI3aHHBIX C PU3UKOMH;
7) IK0JI0THYECKOr0 BOCTIMTAHUSA:
- OpHCHTAaUS Ha TPUMEHCHHWE (QU3NYSCKUX 3HAHWKA JUIS pelmIeHWs 3a7ad B  00JIaCTH
OKPYKAaroIIeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIIKOB W OIEHKH WX BO3MOXKHBIX TOCJCICTBUN IS
OKpYKaroIlen Cpeibl;
- OCO3HaHMe II00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PelIeHus;
8) aganTannu K M3MEHSIIOIIUMCSH YCJIOBUSIM CONMATBLHOI U MPUPOIHOI cpeabl:
- MMOTPEOHOCTh BO B3aMMOJCHCTBHH MPH BBITOJIHEHUN WCCIICIOBAHUA U MTPOSKTOB (hM3HUSCKOMN
HaMpPaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;
- MIOBBINIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IeATEIbHOCTb;
- TOTPeOHOCTH B (DOPMHUPOBAHUH HOBBIX 3HAHWH, B TOM YHCie (hOPMYITHPOBATH UCH, TIOHSATHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBICHUSAX;
- 0co3HaHue JeUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;
- IJITAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;
- CTpEMJICHHE aHAJIM3WPOBATh M BBISBIIATH B3aMMOCBSI3H IPHPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTIOJIB30BaHNEM (PU3NUYCCKUX 3HAHMIA,

14

[okyMeHT co3aaH B anekTpoHHow copme. Ne 152 ot 19.11.2025. UcnonHuTtens: MNanuesa O.X. B SINNEKTPOHHbIA
CrpaHunua 14 u3 27. CTpaHuua cosgaHa: 19.11.2025 13:41 =¥ TATAPCTAH



- OIICHKA CBOMX JIEHCTBUM C YUETOM BIHUSHHS Ha OKPYXKAIOIIYIO CPEIY, BOBMOXKHBIX II00ATBHBIX
OCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHs mOporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpazoBanusi y oOyuatomierocs OyayT cGhOpMHUpPOBaHBI MeTanpeAMeTHbIe pPe3yJabTaThl,
BKJIIOUAIOILIME TI03HABATENbHBIE YHUBEpCaJbHbIe YyueOHbIe JEHCTBUS, KOMMYHUKATHBHbIE
yHUBEpCcaJbHbIe yueOHbIE IeUCTBUS, PETYIATUBHbIC YHUBEPCAIbHBIC yueOHbIE ACHCTBHUS.

ITo3HaBaTebHBbIE YHUBEPCAJBHBIC y‘leﬁHLIe JeHCTBUA

Ba3zoBble Jjornuyeckue aeiicTBHA:

BBISIBJIITH M XapaKTEPHU30BaTh CYIIECTBEHHbBIC IPU3HAKN OOBEKTOB (SIBICHUIA);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(HUKAINU, OCHOBAHHUS JUIsl 0000IICHHS
U CPaBHCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMIPOTHBOPEUMS B PAaCCMAaTPUBAEMbIX (haKTax, JaHHBIX U
HaOJIOCHUSAX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSIM;

BBISBJISATh NMPUYMHHO-CJICJICTBEHHBIE CBSA3M NPU HM3YYCHUH (PU3NYECKUX SIBICHUH U
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJIb30BAHUEM JEIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOYECHUH, BBIIBUTaTh TUIIOTE3BI O B3aUMOCBS3IX (PU3NYECKUX BEIUYNH;
CaMOCTOSITENIFHO ~ BBIOMpATh CIocod pemieHuss y4deOHOW  (U3MYecKoll 3amaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB peEIICHHs, BHIOOp Hamboiee MOIXOMAIIEro C
Y4ETOM CaMOCTOSITEJIBHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBble uccienoBarelbCcKHe AeCTBUS:

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HMHCTPYMEHT MTO3HAHNUS;

MPOBOJIUTh TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECJIOXHBIN
(bU3HYECKU IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NYECKOTO SIBJICHHUS;
OIICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYUYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OPMYyITUPOBaTH O00OOIIEHUS UM  BBIBOABI IO  pe3yibTaraM
IPOBENEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3sBUTHE (PU3NUECKUX MPOIIECCOB, a TAKKe
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ naopmanmeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IMOUCKE U OTOOpe
UH(POPMALIMU WU TAaHHBIX C YYETOM MPEeUI0KeHHON yueOHoM (u3nyeckoit 3a1aum;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO Pa3IMYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAalbHYIO (OpMy IMpeacTaBiIeHUs HHpOpMalMu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOKHBIMU CXeMaMH, JuarpamMmmamH, WHOU
rpaduKol U UX KOMOMHAITUSIMU.
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KomMMyHMKaTUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0/€ OOCYXaeHHus y4eOHOro MmarepHaja, pe3yJbTaToB J1abOpaTOpHBIX padoT u
IPOEKTOB 33/1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbIC Ha PEIIeHHUE 3a/1a4d U MOAJepKaHue OJIaroeiaTeIbHOCTH OOIEHMS;
CONOCTABIATH CBOM CYXACHHUS C CYXKICHUSAMH JPYIMX YYacTHHKOB JIHAJIOra,
0OHapy>KUBaTh pa3IMYMe U CXOJCTBO MO3HLIUH;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

nyOJMYHO  TPEACTaBIATh  PE3yJbTaThl  BBIOJHEHHOTO  (DPU3UYECKOTO  OIBITa
(9KCIIeprMeHTa, UCCIIeIOBaHUS, TIPOCKTA);

INOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoil mpoOIeMsrl;

NPUHUMATh eI COBMECTHOW JEATeNbHOCTH, OpPraHU30BBIBATH JEHUCTBHA 1O €€
JOCTIDKEHUIO: PACIPENesaiTh PO, 00CYKAaTh MPOLECCH M Pe3ysIbTaThl COBMECTHON
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINIOJIHATh CBOIO 4YacTh pPabOThI, AOCTUTAs KAa4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPIMHUPYS CBOU JACHCTBHUS C APYTHMMH YWICHAMHU KOMaH/IbL;
OLICHMBATh KAueCTBO CBOETO BKJIaJAa B OOMUI TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOATENIFHO CPOPMYITMPOBAHHBIM yYaCTHUKAMU B3aHMMOJICHCTBUSL.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JedcTBUA

Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMUX s PELICHUs
(bu3nUecKux 3HaHUH;

OpPUEHTUPOBAThCSI B Pa3lIMYHBIX MOAXO0JAX MNPUHATHUSA pelleHUuil (MHIUBUIYaJbHOE,
NPUHATHE PELICHUs B TPYIIIe, IPUHATHE PEIIEHUH Irpynmoil);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3ajadd WM IJIaHa
UCCIIEIOBaHUs C YYETOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUaHThI PEIICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIIECHUE.

CﬂMOKOHTpOJIb, 3MOLUUOHAJLHBLIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYAllMM U IpeuIaraTh IiaH €€ N3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTHKEHUS (HEAOCTHIKEHMS) pe3yJbTaToOB JAESTENbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIMOJIHEHUS (PU3HUUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB, W3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKILIUX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JAPYTOro YeloBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY MNpH pelmeHuH (U3NYECKUX 3aJady WIH B
YTBEPKICHUAX HA HAYYHBIE TEMBI M TAKOE K€ MIPABO APYIOro.
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INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 Kjacce MpeaIMETHbIE Pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTb y 0OYHAIOLINXCS YMEHUH:

® UCHOJb30BATh HOHATUSA: (U3NYECKHE M XUMHUYECKUE SBJICHUS, HaOJIOJCHHE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, KMJIKOE, razo00pa3zHoOe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEWCTBYOmas cuia, aedopmarus (ympyras, IUIACTHYECKasi), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

e pazinyath sBiaeHUs (Iuddy3us, TEIUIOBOE IBUKEHHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE NIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEN C 3aKPEIUVIEHHOM OCBIO BpalleHUsA, Iepelada JaBJICHHS TBEPIAbIMU
TEJIaMU, KUAKOCTSMH M razaMu, aTMOC(hEpHOE JaBJIeHUE, TIAaBAaHUE Tell, TPEBPALICHUS
MEXaHUYECKOM dHEPrun) Mo ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh NMPOSBICHUE U3YUEHHBIX (PU3MUYECKUX SBJICHUH B OKPY>KaIOLIEM MHpE, B
TOM 4yMcie (u3nyeckue sBICHHUsS B MPUPOJE: MPUMEPHl JABWKEHHS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS HA JKMBOH OpraHU3M, IIaBaHHE DHIO,
pblYary B Teje YelOoBeKa, IPU 3TOM IEPEeBOIUTH IMPAKTUUECKYIO 3aJady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IIpU3HAKN) (PU3MUECKUX SBICHUM;

® ONHCHIBATH M3YYCHHBIC CBOMCTBA TEN U (PU3MUECKHUE SBICHUS, UCIOIB3Ys (PU3NIECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IyTb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CWJIA YIPYTOCTH, CHJA TSDKECTH, BEC Tella, CHJla TPEHUs, [aBJICHUE
(TBépmOrO TENa, KUAKOCTH, Ta3a), BBITAIKMBAIOUIAs CWJIA, MEXaHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHs), NpU OMUCAHUU PABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIONIb3yEMbIX BEIMUUH, UX 0003HAYEHUS U €IMHULIBI
(Gu3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEM
(bU3UUECKUX BEIUYUH;

® XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS W MPOLECCHl, HCIOJb3Ys
IpaBUia CIOXKEHHUs CHUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, NpaBUIIO paBHOBECHs pbryara (0J0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHUsl MEXaHW4YEeCKOM DSHEpruu, IpHU OTOM J1aBaTb CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTeMaTHUECKOE BBIPaKEHUE;

e OOBACHATH (U3MYECKUE SIBIECHUS, MPOLECChl W CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MPaKTHKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1IaroB ¢ ONnopoil Ha 1—
2 u3y4yeHHBIX CBOWCTBa (U3MUECKUX SBJICHMM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarb pacuéTHble 337a4u B 1—2 JeMcTBUSA, HUCHONB3Ys 3aKOHBI U (HOPMYIIBI,
CBs3bIBaloIMEe (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHali3a YCJIOBUS 3aJauu
3alMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3NYECKHE BEJIWYMHBI B (OPMYIBI U
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IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHBIC, HEOOXOAMMBIE IJISI PEIICHUsS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOHN (hPU3NUECKON BEIMUHHBI,

e pacro3HaBaTh NPOOJIEMBI, KOTOPHIE MOXXHO pEHIMTh IMPH MOMOIIM (HU3UYECKHX
METOJI0B, B OIMCAHMM MCCIEAOBAaHUS BBIJICIATh IIPOBEPSIEMOE IPEAIIOIOKEHHUE
(rumore3y), pazauyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yJbTaT, HaXOIUTh
OLIMOKH B XOJI€ OIbITA, JI€1aTh BBIBOABI [10 €r0 pe3yibTaram;

® [IPOBOJUTH OMBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIH (PU3MUECKHX CBOWCTB
Tes:  (OPMYJIMPOBATH IPOBEPSIEMbIE MPEINONIOKEHU, COOUpaTh YCTAHOBKY U3
IPEIOKEHHOT0 000PYI0BAaHUS, 3aIIUCHIBATH XO/1 OIBITAa M POPMYJINPOBATH BHIBOJIBL;

® BBINOJHATH NPSAMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIBl U
TEMIIEpaTypbl C MCIOJIH30BAHUEM AHAJOTOBBIX W IU(POBBIX NMPHUOOPOB, 3aMHCHIBATDH
NOKa3aHus IPUOOPOB C YUETOM 3aJJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;

® [IPOBOJUTH UCCIICOBAHHE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYroil ¢
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHXKYILErOCs
TeJla OT BPEMEHU JBMKEHMsI Tela, CHJIbI TPEHUsI CKOJIbKEHUS OT Beca Teja, KayecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIAIN
CONPUKOCHOBEHMSI TeJ, CUJIbl YIPYTOCTH OT YAJUHEHMS MPYXKUHBI, BBITAIKUBAIOLIEH
CHIIbl 0T 00bEMa TNOrpyKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT IJIyOHMHBI, Ha KOTOPYIO IOTPYKEHO TEJo,
yCIIOBUM IJIaBaHUS TeJ, YCIOBUHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOrO WCCIEeNOBaHMSA, COOMpaTh YCTAaHOBKY M BBINOJHATH
U3MEpEHUs], Cenys MpeIOKeHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTaThl IMOIYYEHHON
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHUJEC NPEJIOKEHHBIX TAaONUL U TIpadUKOB,
JieNIaTh BBIBOJIBI IO Pe3yJIbTaTaM UCCIIEI0OBaHUS;

® T[POBOJIUTH KOCBEHHBIE H3MEPEHHS (PH3MUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOro Tela, CWIA TPEHUSI CKOJBXKEHUs, JaBICHHE BO31yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl NpPeasIoKEHHON
UHCTPYKIMU: IIPU BHIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIMUYNHBI,

e coOmoJaTh NpaBWa TEXHUKH Oe3omacHocTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® yKa3blBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMLIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAs TUIOCKOCTb;

® XapakTepu3oBaTh MPUHIUMBI JEHCTBUS HW3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOM Ha HX ONMCAHHA (B TOM 4MCIE: INOAMUIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUNM NPECC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCIOJb3Ysl 3HAHHUS O CBOMCTBaX (PU3MYECKUX SIBICHUA M HEOOXOAMMbIE
¢buznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

® T[PUBOAUTH NpHUMEpPHl (HAXOAUTh HH(GOPMALKMIO O MpPUMEPAX) MPAKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpaIleHud ¢ NpUOOpaMHU U TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaIoIlIei cpeae;
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® OCYILECTBJIATH OTOOP HCTOYHHMKOB HMH(pOpMauuu B VHTepHETE B COOTBETCTBHM C
3a[JaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOINUXCS 3HAHUM U ITyTEM CPaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HH(POPMALINIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

® UCHOJIb30BATH IPU BBITOJHEHUN YYEOHBIX 3aJaHUIl HayUHO-IOMYJISPHYIO JIUTEPATYPY
($U3NUEeCKOro CcoAep)KaHus, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh NMpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

® C03/1aBaTh COOCTBEHHBIE KpAaTKUE MHCbMEHHBIC U YCTHBIE COOOILICHHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaep kaHusi, B TOM 4UCiIe MyOINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysIbTaTax MPOEKTOB MM yUEOHBIX UCCIIEAOBAHU, IIPU ITOM
IrpaMOTHO HWCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA anmapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

® [IpU BBINOJHEHUM Y4E€OHBIX IIPOEKTOB U UCCIIEAOBAaHUM pacrpenensrtbs 00sS3aHHOCTH B
IpyIIe B COOTBETCTBUU C IIOCTABJICHHBIMU 3a1a4aMy, CJIEAUTD 3a BBIIIOJIHEHUEM IUIAHA
NeMCTBUHM, aJeKBaTHO OIICHWBATh COOCTBEHHBIH BKJIAJ B JCSATEIBHOCTH TPYIIIIHI,
BBICTPAMBAaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoHuy oOyueHus B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha GA30BOM YpPOBHE JIOJIKHbI

OTpakaTb C(HOPMUPOBAHHOCTD y 0OYHAOLINXCS YMEHUH:

® JCIOJIB30BaTh IIOHATHA: Macca M pa3Mepbl MOJEKYJ, TEILUIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPHUCTAJIMUECKUE M aMop(HBIE Tela,
HACBIIICHHBI U HEHACBILIEHHBIN I1ap, BIAKHOCTb BO3/lyXa, TEMIEPATypa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
110JIe, MPOBOJHUKU W JUIIEKTPUKH, TOCTOSIHHBIA IJIEKTPUYECKUH TOK, MarHUTHOE
1oJIe;

® pasnuuarh SBJICHUS (TEIUIOBOE pacHIMpEHUE U CKaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHWE, KaNWUIAPHBIC SBJICHUSA, WCIApPEHUE, KOHJEHCALNs,
IIJIaBJICHUE, KpUCTaJUIM3aLs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEnIonpoOBOJHOCTh, KOHBEKIMS, W3JIyUYEHHUE), DJIEKTPU3ALUs TeJl, B3aUMOJICHCTBUE
3apsioB, ACUCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE
MarHuTOB, JACHCTBUE MAarHUTHOIO IIOJIS Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHas
UHAYKIMS) 10 ONMCAHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE PU3NYECKOE SBIICHUE;

® pacro3HaBaTh NMPOSBICHUE U3YUEHHBIX (PU3MUECKUX SIBIICHUH B OKPY)KalOLIeM MHpE, B
TOM 4ucie (U3MUECKUe SBIEHUS B TNPUPOJIE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIDHBIE SIBJIEHUST B IPUPOAE, KpHUCTaLuIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JIIEKTpUYECKUE SBJIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHUE, TIPU STOM MEPEBOAUTH MPAKTUYECKYIO 3a]auy B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (MPU3HAKM) (PU3HUECKUX SBICHUM;

® ONUCHIBATh U3YYEHHbIE CBOMCTBA TeN U (hU3NUECKUE SBICHMSI, UCTIONb3YS (pU3MUecKue
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSSI JHEPrus, KOJWYECTBO TEIUIOTHI, YyAEIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJElbHAs TEIUIOTA IUIABJIICHMS, YJEJIbHAs TeIUIoTa
napooOpa3oBaHus, yJeibHasl TEIUIOTa CrOpaHMsl TOILIMBA, KOA(P(UIMEHT MOJIE3HOTO
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JEUCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTEIbHAS BIJIAXKHOCTh BO31yXa, JIEKTPUYECCKHUU
3apsl, CHJIa TOKAa, OJJIEKTPUYECKOE HANpPsLDKEHUE, CONPOTUBICHUE IIPOBOJHUKA,
YZ€IbHOE COIIPOTHBIIEHUE BELIECTBA, pa00Ta U MOIIHOCTb 3JIEKTPUYECKOrO TOKA), IIPH
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3YEMBIX BEJIUYUH,
0003HaueHMsI ¥ eIUHUIBI GU3NYECKUX BEJIWYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILNE
JAHHYI0 (HU3UYECKYI0 BEJIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIUYHH;

® XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M IPOLECCHI, HCIONIb3Ys
OCHOBHBIC IIOJIOXKCHHSI MOJIECKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHHUS BEILECTBA,
IOPUHIUI CYNEpHo3uIUM MoJel (Ha KayecTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs
3apsaa, 3akoH Oma ans ydacTka uenu, 3akoH Jxoyns—JIeHua, 3akoH coxpaHeHus
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alHCHIBATH €T0
MaTEMaTHYECKOE BBIPAKECHHUE;

e OOBACHATH (PU3MUECKHE MPOLIECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyauuin IIPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISBIIATH
NPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX ILAroB ¢
OTopoii Ha 1-2 M3yUYeHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

e pewarbh pacuéTHble 3aJaud B 2-3 JeHCTBUA, HUCHONB3Ys 3aKOHBI U (HOPMYJIBI,
CBSI3pIBAfOIIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE AaHalW3a YCJIOBHSA 3aJaud
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHHs 3aJauH,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE AJIs €€ PelIeHus, IPOBOJUTh pacuéThl U
CpaBHMBATh MOJYYEHHOE 3HaUeHHUE (PU3NUECKOMN BEJIMYMHBI C U3BECTHBIMU JaHHBIMU;

e pacro3HaBaTh TNPOOJIEMBI, KOTOPHIE MOXXHO PEHIMTh TMPH MOMOIIM (HU3HUYECKHUX
METO/IOB,  MCIOJb3ys  ONMCAHME  HMCCIENOBAHMS,  BBLACIATH  IIPOBEPAEMOE
IIPEANOJIOKEHNE, OLEHHUBATh IIPAaBUIIBHOCTh IIOPSAJKA IIPOBEIEHHSI HCCIIECIOBAaHUS,
JleaTh BBIBOJBL;

® [IPOBOJUTH ONBITHI MO0 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOWCTB
Tesl (KamWUISIpHbIE SIBJIEHHs, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béMa,
TEMIIepaTypbl, CKOPOCTH IPOLECCA OCThIBAHUS U HATPEBAHUS IIPU U3JyUYECHHUH OT LIBETA
U3Iydarome (IorIomaronei) MOBEPXHOCTH, CKOPOCTb HCHApEHHs BOABI  OT
TEMIIEpaTypbl JKUAKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aUMOJICHCTBUE DJIEKTPUYECKUX 3apsf0B, B3aUMOJECHCTBUE ITOCTOSHHBIX MarHuTOB,
BHU3yaJIN3al1sl MATHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHWTa, CBOWCTBA JJIEKTPOIBUTATEIS
IOCTOSIHHOTO TOKa): (hopMyJIMpoBaTh MpOBEpseMble MPEANOI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 IMpPEUIOKEHHOIO0  O00OpYyJOBaHMs, OIUCBHIBATH XOJA OIBITa U
(bopMyIMpOBaTh BBIBOABI;

® BBINOJHATH NPSAMBIE U3MEPEHUs TEMIIEPATypbl, OTHOCUTEIBHON BIIAJKHOCTH BO3]yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTYMKOB
¢u3nYeCKuX BENWYHH, CPaBHMBATh pE3yJbTaThl W3MEpPEHUN C y4E€TOM 3aJaHHOI
abCOJIIOTHOW MOTPEIIHOCTH;

® [IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTH OJHOW (PU3MYECKO BEIMUYUHBI OT JPYToil ¢
MCIIOJIb30BAaHUEM IPSMBIX M3MEPEHUH (3aBUCHUMOCTbH CONPOTHUBIIEHUS NPOBOJHUKA OT
€ro JUIMHBI, TUIOLAAH IOIEPEYHOr0 CEYEHUsI U YJEIbHOIO COIPOTUBIICHUS BELIECTBA
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IPOBOJHMKA, CUJIBI TOKA, UAYILEr0 Yepe3 NPOBOJHUK, OT HANPSDKEHUS HAa IPOBOIHUKE,
UCCIICIOBAaHUE IOCIIEIOBATEIbHOIO M TMapajUIeIbHOTO COCIUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUEe, cOOMPATh YCTAHOBKY M BBIIIOJHITH M3MEPEHHS, CIEAys
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3YyJIbTAThl MIOJYYECHHOH 3aBHCHUMOCTH B BHJIE
TaOJIMI U TpaUKOB, AETATh BBIBOABI I10 pe3yJIbTaTaM HCCIIeI0BAHHUS;

® [POBOJIUTH KOCBEHHBIC M3MEPEHHS (U3NUECKUX BEIHUMH (yIEeNbHAas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, PA0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOMpaTb HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJEIys
IPEJI0KEHHON UHCTPYKLUH, U BBIYUCIIATh 3HAUYEHNUE BEJIMUMHBI;

e coOmozaTh MpaBWia TEXHUKM Oe3omacHOCTHM Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

® XapakTepu3oBaTb IPUHLUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOHCTB € ONOpPOH HAa MX ONUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHs IOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIEPMETP, BOJIBTMETP, CUETUUK 3JIEKTPHUUECKOH
DHEPTUH, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HAarpeBaTeNbHBIE AIIEKTPOIPUOOPHI
(mpuMepBl), SJCKTPUYECKUE MPEJOXPAHUTEIH, 3SJIEKTPOMArHUT, 3JIEKTPOJIBHUIATENb
IOCTOSIHHOTO TOKAa), MWCHOJb3ysl 3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHUH U
Heo0Xo1uMble GU3NYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh TMPOCThIE TEXHHYECKHE YCTPOHCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CcXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUTaTeNlb BHYTPEHHETO CTOpPAHHs, JEKTPOCKOI, PEOCTar), COCTAaBIIATH
CXEMBI DJIEKTPUYECKHX IIETIEH C TOCIIE0BATEIIHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYECHHUs JIEMEHTOB 3JIEKTPUUECKUX LIEeH;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpPUMEPax) MPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEAHEBHOM JKU3HM [uId oOecredyeHus
0e30macHOCTH NIpU OOpalleHHMH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpPAaHEHHs 370pPOBbsi M COONIIOIGHHS HOPM OSKOJOTHYECKOIO TIOBEACHHS B
OKpYXKaroIleH Cpeae;

® OCYIIECTBJIATH IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIIUXCA 3HAHUH U MYTEM CpaBHEHHS JOMOJIHUTENBHBIX HCTOYHHUKOB
BBIJICJIATE MH(QOPMALMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCHOJB30BATH NPHU BBHITOJHEHUH YYEOHBIX 33/aHUH HAYyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(GU3NIECKOTO COMep)KaHMs, CIpaBOYHBIE MaTepHajbl, pecypchl cetu HHTepHer,
BJIAJETh NMpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHWs WHGPOpPMANUU W3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE MNUCbMEHHBIE M KpaTKHE YCTHBIE COOOILIEHMs, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3MYECKOTO COAEP)KaHUS, B TOM UYHCIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaTbl MPOEKTHOW WM HCCIEN0BATEIbCKOMN
JeSITeITHHOCTH, TIPH 3TOM TPAaMOTHO HCIIOJIb30BaTh W3yUEHHBIN MOHSATHIHBIA armapat
Kypca (HU3UKH, COPOBOXKIATh BRICTYIICHUE MTPE3CHTAINCH;

® [IpU BBHINOJHEHUH Y4YEOHBIX TNPOEKTOB M HCCIENOBAaHMNA (U3NYECKUX IPOLECCOB
pacrpenenaTe 00s13aHHOCTH B TpYyIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CIIEZIUTh 32 BBIOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBAThb €ro, ajeKBaTHO
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OLICHMBAaTh  COOCTBEHHBIM BKJaJd B  JEATENILHOCTb  TPYIIIbI, BBICTPAaUBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, IPOSBIISIE TOTOBHOCTH Pa3pemaTh KOH(IUKTHI.

K koniy oOydenus B 9 kjacce mpeIMeTHBIC pe3yJbTaThl HA 0Aa30BOM YpPOBHE JOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Y 00YHAIOIINUXCS YMEHUI:

® JCIOJIb30BaTh IMOHATHA: CHUCTEMa OTCY€Ta, MaTepHalibHash TOYKa, TPAECKTOPHUs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIro JIBMXKEeHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3Ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYECKHUe KoJiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK ¥  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pYKOCTbh U
JATBHO30PKOCTh, CIIEKTPHl HCIyCKaHWUS M TOTJIONICHHs, anbda, Oera- W ramma-
U3IIy4eHUS, U30TOIIbI, SACpHAst SHEPIeTHKA;

® pasnuuarh SBJICHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TEJ, PABHOMEPHOE
JBWKEHHE 110 OKPY>XHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTeNbHOE JIBIDKEHUE (3aTyXallllue M BBIHYXKIEHHBbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBWIXKEHHE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpPOCTPAHECHHE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CHEKTpa H3IIy4YECHHS)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

® pacrmo3HaBaTh IMPOSBICHUE U3YYECHHBIX (PU3NYECKUX SIBICHUN B OKPYXKArolleM Mupe (B
TOM 4Hcle (PU3HUECKUE SBICHUS B MPUPOJIC: MPHIMBEI U OTIIUBHI, JBIDKCHUE TUTAHET
ConHe4yHOM cCUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICWCTBHE  BHJIUMOTO,
yIbTPaPHUOIETOBOTO M PEHTICHOBCKOTO HW3IIYYEHHM, €CTECTBEHHBIA DPaJIMOAKTHUBHBIN
¢$oH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3IyYCHHE TPUPOJHBIX MHHEPAJIOB,
NEeCTBUE PaIMOaKTUBHBIX M3TYYEHHH HAa OPraHU3M 4YeJOBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

® ONUCHIBATh U3YYCHHBIE CBOMCTBA TeN M (PU3MUECKUE SBJICHMUSI, UCTIONB3YS (pU3nUecKue
BEITMYUHBI (CPEeIHsISI M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpPEHHUE, MEepEeMEIECHUE, MyTh, YIJIOBAasi CKOPOCTh, CHJIAa TPEHUs, CUia YNPYTrOCTH,
CUJIa TSKECTU, YCKOpPEHHE CBOOOHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tea, UMIYIbC
CHUJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIHATBHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJTHAas MEXaHW4YeCKas SHEprus, MEepUoJ M YacToTa KoleOaHWii, UIMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTe/lb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABWIHBHO TPAKTOBATh (PU3MUECKHN CMBICT HCIOJIB3YEMBIX
BENTMYMH, O0O3HAYCHUS W €IUHHIBI (U3UYECKUX BEJIMYMH, HaXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEIUYHHY C JIPYTUMH BEITUYUHAMH, CTPOUTH
rpaduKu H3yUYeHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYMH;
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® XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLUI CYNEPHO3ULMU CHUII,
IPUHLINII OTHOCUTENBbHOCTH ["anues, 3akonsl HploTOHA, 3aKOH COXpaHEHMsI UMITYJIbCa,
3aKOHbl OTPAKEHMsI M TIPEIOMIIEHHSI CBETA, 3aKOHbl COXPAHEHHUS 3apsJ0oBOr0o HU
MaccoBOro 4YHcel MpU SACPHBIX peaklusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

e OOBSACHATH (PU3MUYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  NPAaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:  BbIABJIATh  IPUYHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOil Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

e pewarh pacy€THbIC 3aJa4u (OIUPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUH), UCIIOIb3Y s
3aKOHBl M (HOpMyJibl, CBsI3bIBaOLIME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOE YCIOBHE, BBIABIATH HEIOCTAIOIINME WIH
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC ISl PEHICHUS,
IPOBOAMTH pPAacyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOTO 3HAYCHUS
(bU3M4eCcKOil BETUUNHBL;

e pacro3HaBaTh NPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IMPU MOMOIIM (PU3HUUECKUX
METO/I0OB,  MCIIONb3ysl  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpSEMOE
IPEJII0JIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh MOPSAKAa IPOBEACHUS MCCIEA0BaHUSA,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOAEHUN U OIIBITOB;

® [IPOBOJUTH OMBITHI MO0 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WM (PU3MUECKUX CBOWCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXPAHEHHUs SHEPrUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MaccChl rpy3a U sKECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JIOKEHHE OEJIOrT0 CBETa B CHEKTP, M3yUYEHHE CBOMCTB HM300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJI0IeHNe CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHs): CAMOCTOSTEIHHO
coOMpaTh YCTAHOBKY U3 NU30BITOUHOTO HaO0Opa 000PYAOBaHMs, ONKMCHIBATh X0 OMbITa U
€ro pe3yJbTaThl, JOPMYJIUPOBATH BHIBOIBI;

® T[POBOJUTH INPH HEOOXOJUMOCTHU CEpUI0 NPSIMBIX H3MEpPEHH, ompenesnss cpeaHee
3Hau€HUE H3MepsieMON BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparouie JIUH3bI),
000CHOBBIBATH BHIOOP CIIoco0a U3MEpeHUsl (M3MEPUTENHHOTO MPpUOOpa);

® [IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCHOJIb30BAHHUEM
OpSIMBIX H3MEpPEHUN (3aBUCUMOCTb IyTH OT BpPEMEHH IIPpH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPa)XEHUs CBETa OT YIJIa MaJEHUs U
yIia IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHHUE, CAMOCTOSATEIBHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO Pe3yjbTaTaM
WCCIIE/IOBAHMSI;

® T[POBOJIUTH KOCBEHHBIE H3MEpPEHUs (PU3UUYECKHX BEIUYMH (CpPEelHSAsI CKOpPOCTh H
YCKOpEHHE Tejla IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO MaeHHUs,
KECTKOCTh TPYKUHBI, KOXP(PUIMEHT TPEHUS CKOJBXKEHHS, MeXaHWdyeckas padborta u
MOIIIHOCTh, YacTOTa M Tepuoja KojeOaHWi MaTeMaTHYeCKOro U MPYXUHHOTO
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MasTHUKOB, ONTHYECKass Cuja coOMparomed JIMH3bI, PaTuOAKTUBHBIA  (POH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJIHATH
U3MEpEHMS, Cenysl NPEAJIOKEHHON MHCTPYKLMH, BBIUUCISTH 3HAUEHUE BEJIWYUHBI U
aHAJIM3UPOBaTh IOJIy4EHHBbIE pE3yJlbTaThl C Y4YETOM 3aJaHHOM IOIPEIIHOCTH
W3MEPEHHUI;

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ J1abOpaTOPHBIM
000py1I0BaHUEM;

® pa3InMYaTh OCHOBHBIC NMPHU3HAKK H3YYEHHBIX (U3NUYECKUX MOJENei: MaTepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYECYHBI HMCTOYHHK CBETA, Jy4, TOHKas JMH3a,
IUTaHETapHast MOZEIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O Spa;

® XapakTepu3oBaTb IPUHLUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB C OIOPOM HA UX ONMCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU 10JIOKEHHUS,
paccTOsHUS U YCKOPEHMs, PaKeTa, 3X0JI0T, OUKHU, IEPUCKOII, (poToanmnapar, OonTHIecKue
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucCHoib3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

® 1ICIIOJIb30BAaTh CXEMbl U CXEMaTHUYHbIE PUCYHKU HM3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IMPU PEUIEHUH y4eOHO-
NPAaKTUYECKUX 3ajlay, ONTUYECKHUE CXEMBbI JJIs1 MOCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

® [IpUBOAMUTH HpHUMEpPHl (HAXOAUTh HH(MOPMALKIO O MPUMEPAX) MPAKTUUECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30macHOCTH NIpU OOpalleHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpPAaHEHHS 370pOBbsi M COOJIIOIGHHS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpY’Karollel cpese;

® OCYIIECTBJIATh IOMCK HHpOpMauuu ¢usznyeckoro coxaepxkanuss B HMHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3allpoC, HAXOAUTh IIyTH OIpE/eIeHus
JIOCTOBEPHOCTH TOJY4YeHHOW MH(pOpMAlMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB;

® CIIOJIB30BaTh NPHU BBINOJIHEHUN YUEOHBIX 33JaHUN HAyYHO-TOMYJISPHYIO JUTEPATypy
(Gu3NYECKOro COJep)KaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMMU KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMAILUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

e C03/1aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOILIEHUS HA OCHOBE MH(POpPMALUU
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOTO COAEp)KaHMs, MyOJIUMYHO MpPeJCTaBIsATh
pe3ynbTaThl NPOEKTHOM WIIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, IPH 3TOM IPAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4daemoro pasziena (U3NKd U
COIIPOBOKJAaTh BBICTYIUIEHUE Mpe3eHTale ¢ y4€ToM OCOOEHHOCTEH ayIuTOpHUu

CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHMUE
7 KJIACC

N HaumenoBann KosamuecTBo yacos JJIeKTPOHHBbIE
" e pa3iesioB H (uudpoBbie)
n/ Kourpoabn IIpakTnueck
TeM Beero oOpa3oBaTe/ibHbIE
I ble padoTel  He padoThl
NMPoOrpaMmblI pecypchl
®dusuka u eé
pOJIb B bubmuoreka [JOK
1. MMO3HAHUH 6 2 https://m.edsoo.ru/7f416
OKPY>KaIOIIIETO 194
MuUpa
IT
HZI::]:;HZE?;:IL: bubmuorexa [JOK
2 g 5 1 https://m.edsoo.ru/7f416
CTPOCHUH
194
BEIIIECTBA
JBmkeHue u bubmuoreka [JOK
3. B3aUMOJICUCTBUA 21 1 3 https://m.edsoo.ru/71416
e Ten 194
ff:ﬂe;zien bu6mmoreka [IOK
4, P . 21 1 3 https://m.edsoo.ru/71416
KUJKOCTEH 1
194
razoB
Pabora n bubnuorexa [JOK
5. MOIIIHOCTb. 12 1 3 https://m.edsoo.ru/7f416
OHeprus 194
OBIIEE
KOJIMYECTBO
12
YACOBIIO 68 3
I[TPOIT'PAMME
8 KJIACC
No Haunmenoan KoumuecrBo yacos DJIEeKTPOHHbIE
" We pa3aesioB INpaktuue (uudpossie)
n/ KonTtpoabHubie
U TEM Bceero CKHe o0pa3oBaTe/ibHbIEC
n padoThI
MPOrpamMmmbl padoTbI pecypchl
Termonkie but6mmorekxa [IOK
1 28 1 5 https://m.edsoo.ru/7f418
SIBJICHHS
lce
DJIEKTpUYECKUE bubnuotexa [JOK
2. A MarHUTHBIE 37 2 9,5 https://m.edsoo.ru/7{418
SIBIICHUS 1ce
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PesepBHoe

(O8]

BpeMs

OBLLEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME

9 KJIACC

Ne HauMmenoBanue
n/ pa3aesnoB U TeM
n NMPorpamMMbl

Mexannueckue
SIBJIEHUS

Mexannueckue
2. KOJIeOaHUs U
BOJIHBI

DNeKTpOMarHuT
HOE TI0JIE U
DJIEKTPOMATrHUTH
bI€ BOJHBI

CBETOBBIE
SIBJICHUS

KBanToBrie
SIBJICHUS

IToBTOpUTENBHO-
6 06o0maromuii
MOJYJIb
OBIIEE
KOJIMYECTBO
YACOB I10
I[TPOTPAMME

KoaunuyecTBO 4acoB

Bcer

(1)

KonTpoabu
ble padoThI

40 1

15 1

15

17 1

102 3

IMpakT4yeck

bu6mmoreka [JOK
https://m.edsoo.ru/71418
Ice

14.5

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTeJibHbIE

pecypchI

ue padoTbl

bubmuorexa [JOK
7 https://m.edsoo.ru/7f41a
4a6

bubnnoreka IIOK

6 https://m.edsoo.ru/7{41a
4a6

bubnnoreka IIOK
2 https://m.edsoo.ru/7f41a
4a6

bu6mmoreka [IOK
7 https://m.edsoo.ru/7f41a
4a6

bu6nuoreka [IOK
3 https://m.edsoo.ru/7f41a
4a6

bu6nuoreka [IOK
2 https://m.edsoo.ru/7f41a
4a6
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