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HNOACHUTEJBHASA 3AIIMCKA
[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHUI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpammel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TmpernojaBaHus y4eOHOTO
npeaMera «PU3ukKay.
Conmepxanue  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 W3ydeHHs (U3MKH Ha
JeATeNbHOCTHON OocHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusauuu TpeboBanuit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.
[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOyuenus (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IEeNbI0 OKa3aHUSI METOJMYECKON MOMOIIIM YUYUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
®uszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUMN, M3Yy4aeMbIX XUMHEH,
Ouosorueil, actpoHoMuend u Qundeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opas3lbl NMPUMEHEHHS HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIoJiaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIUIUMHU €CTE€CTBEHHOHAYYHYIO I'PaMOTHOCTb:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh HayyHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henn wm3yueHus (U3MKUA HAa YpOBHE OCHOBHOTO O0IIEro OOpa3oBaHMs OIpPENEICHbI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenreM Koisernn MunncrepctBa npocsemenus Poccuiickoit denepanuu
(mpotokoun ot 3 nekabps 2019 r. Ne [TIK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUs OOyJaroIuxcs K HaydHOMY H3YYEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHWH O HAyYHOM METOJe TMO3HaHUA © (PopMHpOBaHHE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3ydyeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHWEe yMEHHH ONUCHIBATh W OOBICHATH (PU3MUYECKHE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAOMOJATh TPUPOJHBIC SBJICHUS W  BBITIOJMHATH  OIBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJE30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (GU3WKH, aHaIu3 H KPUTHUYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenune ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEero 0Opa3oBaHUs
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATEIbHBIN XapaKkTep, YYUTeNb JAellacT BBIOOP MpOBEIeHHs JA0OpaTOPHBIX PadOT |
OTIBITOB C YY4ETOM UHANBUIYAIbHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHWl, TIpeIaraeMbIX B paMKax OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKE.



COJEPKAHUME YYEBHOT' O ITIPE/IMETA
7 KJIIACC

Paznes 1. @u3uka 1 e€ poJib B NO3HAHUM OKPY/KAIOIEro MUpa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHUUYECKHUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenM4MHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs U3MepeHn. MeXayHapoIHas CUCTEMA €IMHMULI.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT NMpUpoay. EcTecTBeHHOHAay4YHBIN
METOJi [O3HAHUS: HAOJIIOJEHHE, IIOCTAHOBKA HAYYHOTO BOINPOCA, BBIABKEHHE THUIOTE3,
SKCHEPUMEHT [0 TMpPOBEpKE THUINOoTe3, O0ObsicHEeHHEe HalOmogaeMoro spieHus. OnucaHue
(u3NYeCKUX ABJIIEHUN C TIOMOIIIbIO MOJEIEH.

emoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC SIBIICHHUS.

2. ®usnueckue NpubOpsl U MpoleaAypa MPSIMbIX U3MEPEHHI aHAIOTOBBIM U LU(POBBIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue LEHbI IeICHUS IIKaIbl K3MEPUTEIHLHOTO NMpHoopa.

N3mepenue paccTosHUI.

3. Hsmepenue 00bEMa )KUAKOCTH U TBEPIOTO TEA.
4. OmnpezaeneHue pa3MepoB MaJbIX TEIl.
5. N3MmepeHue Ttemmeparypbl MpU MOMOIIMA KUJIKOCTHOTO TEpMOMETpa W JaTYMKa

TEMIEPATYPHI.
6. IlpoBeneHue wuccienoBaHHs MO MPOBEPKE THMIOTE3bl: NaIbHOCTh MOJIETA IIApHKA,
MYIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIle, YeM OOJIbIlIEe BHICOTA MYCKA.
Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.
CrpoeHue BelIeCcTBA: aTOMbl U MOJEKYJbl, MX pa3Mmepbl. OIBITHI, JA0Ka3bIBAIOIINE
JMICKPETHOE CTPOCHUE BEUIECTBA.
JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI] C TEMIEpPaTypOi.

BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHLIe COCTOsSIHHMA  BCIICCTBA: CTPOCHHUEC TIa30B, )KI/II[KOCTCI‘/'I n TBépI[BIX
(KpI/ICTaJ'IJ'II/ILICCKI/IX) Ten. B3aumocBs3b MCKAY CBOMCTBaMU BEIIECTB B Pa3HbIX arperaTHbixX

COCTOSIHUSIX U UX aTOMHOMOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIEL

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JABHKEHUSI.

2. HaGmonenue nuddys3uu.

3. HaGmionenue siBieHUiA, OOBSICHIIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHUEM YaCTHI]
BEIlIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).

2. OmbITHI IO HAOIOJIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPHUTSIKEHUS.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKOpoCTb TP HEPAaBHOMEPHOM JIBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuKa B3aumojenctBusi Tein. Cuiia ymnpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHOI npsmoil. PaBHogelicTBytomas cuil. Cuna tpeHusi. TpeHure CKOJIbKEHUs U TPEHUE TMOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne u3MEeHEHHUs! CKOPOCTU ITPU B3aUMO/ICHCTBUY TEII.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue cpeqHel CKOPOCTH CKOJIBbXEHHA Opycka WM IIapHKa MO HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHs CKOJIbKEHHUSI OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUd Tra3a oT 00béma, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEJAMU, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
riyounbsl.  [mapocratumueckuii  mapagokc. CooOmiaromuecs cocynsl. ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuuuHBI CylIeCTBOBAHUS BO3YIIHOMN
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBHUCUMOCTH
aTMOoc(epHOrO JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl i u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teso. BeiTankuBarorias (apXxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Teina |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue naBaHWs TeEJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOTPYKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, ACUCTBYIONIEH Ha TeNO, NOrpyXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHUE €€
Irpy30II0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOITHOCTb.
[IpocThle MeXaHW3MBL: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBMIIO paBHOBECHS

phluara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ NMPaBHJIO» MEXaHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.
Mexannueckas sHeprus. Kunernueckas W moTeHUualbHass »Heprus. I[lpeBpamienne
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXAHUKE.

Hemoncmpayuu.
1. Tlpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomel u onvimot.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI phlyara.
3. WNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUS.

OCHOBHBIC TTOJIOKEHHS MOJICKYJIHpHO'KI/IHeTH‘leCKOﬁ TCOPUHU CTPOCHHA BCIICCTBA. Macca
U pa3Mepbl aTOMOB H MOJICKYIIL. OHBITBI, HNOATBCPIKAAIOIIHNEC OCHOBHBIC IIOJIOXKCHUSA
MOHCKyHHpHOKHHCTH‘IGCKOﬁ TCOpHUHU.

Mogenu TBép,[[OFO, KHUIKOTO U ra3006pa3H0r0 COCTOSIHMH BEIIECTBA. KpI/ICTaJIJlI/I‘{eCKI/Ie u
aMOp(bHBIC tena. OObSICHEHHE CBOICTB ra3osB, JKUIKOCTEN U TBépI[I)IX TEJI HAa OCHOBE IOJIOKEHUI
MOHCKyHHpHO'KHHeTquCKOﬁ TCOpHUH. CMmaunBaHue u KalmnJUIApHBIC  SBJICHUA. TennoBoe
pacliupCHUC U CKaTUcC.

TeMnepaTypa. CBs3b TEMIICpATypbl CO CKOPOCTBKO TCIUIOBOTO MABHKCHUA YaCTHLI.
BHy’TpeHHﬂﬂ SHEPrus. CnocoObl HM3MEHEHHS BHYTpeHHeI‘;I OHEpruu: TCIUIONICpEaAadYa U
COBCPIHICHUC paGOTBI. Bungwr TCILIONICpeaaun: TCIJIOMPOBOAHOCTh, KOHBCKIHA, U3TTYYCHUC.



KomuuectBo TemmoTel. YaenpHad TEINIOEMKOCTH BeEILIECTBA. 1emIoOOMEH U TEIJIOBOE
paBHOBecue. YpaBHEHHE TEIUIOBOTo Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTALTMYECKUX

BCIICCTB.

VYnaenpHas Ttemnora ruiaBleHus. [lapooOpa3oBanme u koHueHcanws. Mcnapenue.

Kunienne. YnenpHast Temnora mapooOpa3oBaHUs. 3aBHCHMOCTh TEMIEpaTypbl KUIEHHS OT
aTMOC(EpHOTO JTaBICHHUS.
BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO JIBHXKEHUS.

2. Habmonenue nuddys3un.

3. HaGmonenue siBneHUI cMauyuBaHus U KaWIISIPHBIX SBJICHUM.

4. HaOmroneHue TernjaoBOro paciiupeHus Tel.

5. M3meHeHue naBieHUs raza npu M3MEHEHUH 00bEMa U HarpeBaHUU WIIH OXJIaKICHUH.

6. IIpaBuna uzMepeHus TeMIepaTypsl.

7. Bwugpl Teronepenayu.

8. OxyaxkJeHue Mpu COBEpIICHUH PadOThI.

9. HarpeBanue npu coBepiieHUr pabOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHeHHE TEMIOEMKOCTEN pa3IMYHbIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HabnmroieHue nocTosSHCTBA TEMITEpaTyphl MPH TUIaBJICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuwie pabomel u onvimel.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.
OnbITHI 0 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OmbIThI O HAOJIOJICHUIO TEIVIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U TBEPABIX TEI.

4. Onmnpenenenue AaBleHUs BO3yXa B Oa/sIOHE IITPHILIA.

5. OmnbIThl, JEMOHCTPHUPYIOIIKE 3aBUCUMOCTb JaBIIEHUS BO3/AyXa OT ero o0béma u
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka TruIMOTE3bl JMHEHHONW 3aBUCUMOCTH JJIUHBI CTOJIOMKA KHUAKOCTH B
TEPMOMETPHUECKOMN TPyOKe OT TeMIIepaTyphbl.

7. HalGmioneHnue u3MeHeHHs] BHYTPEHHEW SHEPruu Teja B pe3yNbTaTe TEIUIONepenadyu u
paboThl BHEITHUX CHUIL.

8. HccnenoBaHue siBIEHHS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJIOIHOM U TOpsSYeid BOIBI.

9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW NpU TEIIOOOMEHE ¢
HarpeTbiM METAIUTMYECKUM LHUITUHAPOM.

10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca nCrnapeHusl.

12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.

Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.



Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3anMmopelcTBHe 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHIJIBI B3aUMOJCWUCTBUS 3apSKEHHBIX TEN OT BEJIUYUHBI
3apsJI0B U PACCTOSIHUSL MEXKIY TEIAMM).

Onexrpuueckoe nose. Hanpsoxk€HHOCTh 3nekTpuueckoro noss. [IpuHnun cyneprozunuu
AIIEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [TpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsja.

DOnexTpuuecKuil TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. Mcrounuku
IIOCTOSIHHOTO TOKa. JleWCTBUSA 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MArHWTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OjexTpuyeckoe HampspkeHue. ConpoTHBIEHHE
MIPOBOJHUKA. YJIeIbHOE CONpPOTHBIEHUE BemlecTBa. 3akoH Oma Ui ydacTka LEMu.
[TocnenoBarenbHOE 1 NapauIeIbHOE COETMHEHUE TPOBOJHUKOB.

Pabota 1 MOILTHOCTD 3MIEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U IOTPEOUTENH EKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3aMbikaHMe.

[ToctostHHbie MarHuThl. B3auMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
MaruauTHO€E ToJie 3eMJIM U €r0 3HaYeHue Uil KU3HU Ha 3emie. OnbeIT Dpcrena. MarauTHoe noJie
AIEKTPUYECKOTO TOKa. [[ppuMeHeHue 3JIeKTpOMarHuTOB B TEXHHUKE. J[eficCTBMEe MarHUTHOTO TOJIs
Ha TMPOBOJHUK C TOKOM. OJEKTPOIBUTaTENb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

Onbrtel @apaned. SIBneHuwe  snexkTpoMarHWuTHOM  uwHAYyKUWH. IlpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TONYYEeHHs] AJICKTPUYECKOW DJHEPrud. OJIEKTPOCTAHIIUM Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DIeKTpu3aius Tell.

JIBa posia ANEeKTPUYECKUX 3apsiA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

DNeKTpocTaTUYeCKass UHYKLUS.

3aKOH COXpPaHEHUS MEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY U AUDIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HcToyHuKH OCTOSTHHOTO TOKA.

LN A WNRE

JIeCcTBUA 3JIEKTPUUECKOTO TOKA.
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. DIIEKTPUUYECKHUI TOK B KUIAKOCTH.
. ['a30BbIi1 pa3psi.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'O HAIIPAKCHUA BOJIBTMCTPOM.
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. Peoctat u marasun COHpOTHBJ’ICHHﬁ.
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. B3auMoelicTBHEe OCTOSHHBIX MAarHUTOB.
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. MO,Z[eJ'II/IpOBaHI/IC HEBO3MOXXHOCTHU pa3aCJICHUS ITOJHOCOB MarHuTa.

=
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. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie TOKa. DIEeKTPOMAarHuT.
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. I[CﬁCTBPIC MAarauMTHOTIO IIOJISI Ha MPOBOJHHUK C TOKOM.

N
=

. aﬂeKTpO,I[BI/Il“aTCJ'IL IIOCTOSHHOI'O TOKA.



22.
23.
24,
25.

HccnenoBanue sBIICHUS 2JIEKTPOMArHUTHOM UHIYKIIMH.

Onsitel Dapagnes.

3aBHCUMOCTH HaIlpaBJICHUA UHAYKIIMOHHOT'O TOKAa OT yCJIOBI/Iﬁ €ro BOBHUKHOBCHU.
OneKkTporeHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopubie padbomot u onvimel.

1. OmbIThl IO HAOIIOCHUIO JICKTPU3AIUYU TEJl MHAYKIUEH U TIPU COMPUKOCHOBECHHUH.

2. HccnenoBanue 1eWCTBUS SJIEKTPUUYECKOTO MO HA MPOBOJHUKH U TUAJICKTPUKH.

3. CoOopka u mpoBepKa padOTHI MIEKTPUUECKOM LIETIH MOCTOSTHHOTO TOKa.

4. H3mepeHue U peryaupoBaHUE CUJIBI TOKA.

5. H3mepeHue u peryimpoBaHUe HAMPSIKECHHUSL.

6. HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HTYIIETO YE€PE3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANpPSKEHUS Ha PE3UCTOPE.

7. OneITBl, JEMOHCTPUPYIOIINE  3aBUCUMOCTh  DJIEKTPUUECKOTO  COTPOTHUBIICHHUS
MPOBOJIHUKA OT €T0 JIJTUHBI, TJIOMIAIU TIOTIEPEYHOTO CEUCHHS U MaTepHaa.

8. Ilpomepka mpaBuiia CJIOXKEHUS HANPSHKEHUM TPU TOCIEAOBATEILHOM COCIMHEHUH
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Ajsl CHIbI TOKa MpU NapauieIbHOM COETMHEHUHN PE3UCTOPOB.

10. Omnpenenenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO YEPEe3 PE3UCTOP.

11. OmnpenieneHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOUKY, OT HaNpsKEHUs
Ha HEW.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBaHue MarHUTHOTO B3aUMOJICHCTBHS MMOCTOSTHHBIX MarHUTOB.

15. 3yyeHre MarHMTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB MpU UX OOBEAWHEHUU W
pa3esieHun.

16. UccnenoBanue neHCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIIKE.

18. N3ydeHue neiicTBHUSL MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl 3J€KTPOABUTaTENs.

20. Usmepenne KIIJI anekTpoaBuraTeibHON YCTAHOBKH.

21. OnbITHl MO MCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUHU: HCCIIEIOBAaHUE
W3MEHEHUI 3HAYEHUS U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KVIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIIBHOCTh
MEXaHMYECKOr0 JBWKEHHUA. PaBHOMEpHOE MNpsIMOIMHENWHOE JBWXeHHE. HepaBHOMepHOe
npsMOJIMHENHOE JABWKeHHe. CpeAHsss U MIHOBEHHAs CKOPOCTh Teja MpPU HEPAaBHOMEPHOM
JIBUKCHHU.

Yckopenue. PaBHOoyckopeHHOE TpsiMOTHHEHHOe ABmkeHne. CBoOoaHoe nagenue. OmbIThI

T"amunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
yri0Basi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.



IIepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3UIINH CUIL

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJILKEHMsS, CUjia TPEHHS
IIOKOS, IPYTU€ BUJIbI TPEHUSL.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
HBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecomocTh u
IIEPErPY3KHU.

PaBHOBecue marepuanbHOU TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummynabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeakTuBHOE nBHXKEHUE.

Mexanudeckasi paboTa U MOIIHOCTh. PaboTa cui TspKecTH, ynmpyrocT, TpeHus. CBsi3b
SHepruu U paboTel. [loTeHnuanbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToreHnnaneHas 3HEeprus ckatod npyxuHsl. Knnetnueckas sHeprus. Teopema 0 KHHETUYECKOHN
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTHH.

emoncmpayuu.

1. HabmroneHue MeXaHU4ECKOTro JIBIKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE IyT€Hl M TPACKTOPHUHA JBHKEHHS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
PAa3HBIX TEN OTCUETA.

N3mepenune ckopocTr U yCKOPEHUS MPSIMOJIMHEWHOTO JIBHKEHUS.

HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKECHMS.

HaGnronenue nBuxkeHus Tena o OKpYKHOCTH.

HaGnronenne MexaHMuecKUX SIBJICHUH, IPOUCXOSIIUX B cUcTeMe oTcuéTa «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JBMKEHUH OTHOCHUTENIBHO KaOMHETA (PU3HKH.

owuv AW

7. 3aBHCUMOCTb YCKOPEHHS T€JIa OT MACChl Tejla U ACHCTBYIOIIECH HA HETO CUJIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUU.

10. Ilepenaua umnyabca Mpu B3aUMOJACHCTBUU TEIL.

11. [IpeoOpa3oBaHus SHEPTUU IPU B3aUMOJCIHCTBUU TE.

12. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aHUMOICHCTBHH.

13. CoxpaHeHue UMIyJbca MPHU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHUSI.

15. CoxpaHeHue MEXaHU4ECKOW SHEPTUU MPU CBOOOHOM MaICHUU.

16. CoxpaHeHHE MEXaHUYECKOM SHEPTUHU NIPH IBMKEHUH TeJla N0 JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JajJbHEHIIEro pPaBHOMEPHOIO IABMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeAHEl CKOPOCTU CKOJNBbKEHHUs Opycka WU ABW)KCHUS HIapHKa IO
HAaKJIOHHOM TJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tejla MPU PABHOYCKOPEHHOM JIBHXKEHMHM [0 HAKJIOHHOM
MJIOCKOCTH.

4. WccrnegoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HayalabHOUN CKOPOCTH.
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10.

11.

[IpoBepka THUMNOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JBW)KCHHHM O€3 HadaIbHON
CKOPOCTM TIyTH OTHOCSTCA KaK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHHU OTUHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHS CKOJBXKEHHUS OT CHJIBI HOPMAJBHOTO
JTaBJICHMUS.

Onpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pa®OTBHI CWIIBI TPEHUS MPH pPABHOMEPHOM [BIDKCHHUHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

Omnpenenenue pabOTHI CHIIBI YIPYrOCTH NpPU TOABEME Tpy3a C HCIIOJIB30BaHHUEM
HETIOIBMXKHOTO Y TIOJIBIPKHOTO OJIOKOB.

N3yuenune 3aKkoHa COXpaHEHUS YHEPTUH.

Pasznen 9. Mexanuveckue KoJjieOaHus U BOJIHBI.

KonebatenbHoe nBmwkenne. OCHOBHBIC XapaKTEPHUCTHKW KOJEOaHWM: MEpPHOJ, 4acToTa,
aMIMTyna. MareMatudecKuilk M NpPYKMHHBIM MasTHUKM. lIpeBpamienne »Heprum Ipu
K0JIe0aTEIHLHOM IBMKEHNH.

3aryxatomue kosnebanus. BeiHyxneHHble koyebanus. Pesonanc. MexaHndeckne BOJIHEI.
CaolicTBa MexaHMYeCKHX BOJIH. [IpoAosibHBIE M TTOTIEpEYHBIE BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomMKkoCTh 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3Byka. IH}pa3Byk u yabTpa3ByK.

emoncmpayuu.

=

vuhwnN

Ha6nronenue konebanuii T Mo 1eWCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYT'OCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U pe30HaHCA.

PacnipocTpanenue npo0bHBIX U TOTIEPEYHBIX BOJIH (HA MOJIEIIH ).

HaGnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

OmnpezeneHne 4acTOThI U IEpHOAA KoleOaHUH MaTeMaTUYeCKOro MasiTHUKA.
OmnpezeneHne 4acTOThl U MEpHOa KoleOaHUH NPYKUHHOTO MAasTHUKA.

HccnenoBanue 3aBUCMMOCTH NepHOja KojeOaHWH IMOJBELIEHHONO K HUTHU Ipys3a OT
JUIUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Iepuosia KoieOaHUH NPYKUHHOTO MasiTHHKA OT MacChl
rpysa.

IIpoBepka HE3aBUCHUMOCTH IEpHOAA KOJIEOAHUM TIpy3a, MOIBELICHHOTO K HUTH, OT
Macchl Tpy3a.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IlepHoJa KoOJeOaHUN MHpPYKUHHOIO
MasiTHUKa OT Macchl Ipy3a 1 KECTKOCTHU NMPY>KUHBI.

N3mepenune yckopeHHst CBOOOHOTO MaJeHUs.

Pazgen 10. D1eKTpOMarHuTHOE 10JIe M JIEKTPOMATHUTHBIC BOJIHBI.
DNEKTPOMarHUTHOE TOJie. DJIEKTPOMAarHuTHelE BOJHBL. (CBONCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snekTpoMarHUTHBIX BOJH. Mcnonp3oBaHue 37IEKTPOMAarHUTHBIX BOJIH Ul COTOBOM

CBA3H.

DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

11



1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopusvie padbomot u onvimel.

1. H3y4yeHue CBOMCTB AIEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOHIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe SIBJIEHUS.

JlyueBas mopenb cBera. Mcrounuku cera. lIpsMosMHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connna u Jlynel. Otpaxkenue ceta. [1nockoe 3epkano. 3aKoH OTpaXeHUsI CBETA.

[Ipenomnenue cBeta. 3akoH IpenomiieHus: cBeTa. [lojiHoe BHyTpeHHEEe OTpaKEHUE CBETA.
Hcnonb30BaHNEe NOJHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHYECKUX CBETOBOJAX.

JIunza. Xox nyueit B ymuze. Omnrtmueckas cucrema (oToammapara, MHUKpPOCKONA U
Teneckomna. ['1a3 kak ontudeckas cucreMa. baM3opykocTs U 1abHO30PKOCTb.

Paznoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CliojkeHNEe CIEKTPaIbHBIX [IBETOB.
Jucnepcus cera.

Jemoncmpayuu.

[IpssMonMHENHOE pAacIIPOCTPAHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyuenue n3006pakeHHi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTuueckuii CBETOBOJI.

Xon mydeii B coOuparomei JTnH3e.

XoJ1 myder B pacCEUBAIOIIEH JIMH3E.

[Tonydyenune n300paskeHUI C TOMOIIIBIO JTHH3.

[Ipunnun neiictBus GoTroanmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Mogens riasa.

11. PaznoxxeHue 6e10ro cBeTa B CIIEKTD.

12. [lonyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YyIJia OTPa)XEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.
2. UM3ydeHue xapaKTepUCTHK U300paKeHUs MPEAMETa B IUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yriia MPEIOMIICHHUS CBETOBOTO Jy4a OT yIJia MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIION.

[Tonydyenue n300pakeHUI C MOMOIIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenre (GOKYCHOTO PAaCCTOSHUS M ONTUYECKON CHIIbI COOUPAIOIIEH TUH3BI.
OnBITHI IO PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OneITHl MO BOCHPUATHIO LIBETa MPEIMETOB MPU UX HAOIIOJECHUHM 4Yepe3 I[BETOBBIC
(UITBTPBI.

Pa3pen 12. KBaHTOBLIC SIBJICHHUS.

OmnsiTel Pesepdopaa u nnanerapuas mojnenb aroma. Mogens atoma bopa. Mcnyckanue u
noryionieHre ceera atoMoM. KBanTel. JIuHeluaTeie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO sjpa.
Hyknonnas mopens aromHoro siapa. W3oronsl. PanmoaktuBHbie mnpeBpamienus. llepuon
MOJIypacnaa aTOMHBIX sJIEp.

SnepHble peakuy. 3aKOHbBI COXPAHEHHUs 3apsI0BOTO U MacCOBOIO YHUCEI. DHEPIHUs CBA3H
aToMHBIX siep. CBsi3b maccel W SHepruu. Peaknuu cuHte3a u jAeneHust sanep. VMcrounuku
sHepruu CoJiHIA U 3BE3NL.

LNk WNE

No wu s

12



Snepnas sHepreTuka. J[edcTBUs paguOaKTUBHBIX U3JIyYEHUN HA JKUBBIE OPTraHU3MBI.
Jemoncmpayuu.

1. CnexTpsl U3JIy4€HUs U TOTJIOMICHHUS.

2. CHexTpsl pa3InyHbIX [a30B.

3. CuekTp Bojopoa.

4. HabmoneHue TpekoB B kaMepe Buibcona.

5. Pabota cuérurka HOHU3UPYIOUINX U3ITyICHUH.

Peructpanus nznydeHus npupoHbIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopubvie pabomot u onvimel.

1. HaOmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHHUS.

2. HccnenoBaHue TpPEKOB: HM3MEpPEHUE SHEPIMM YacTHULIBI 0 TOPMO3HOMY IYTH (IO

¢doTorpadusim).

3. M3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHUTEILHO-00001IAKOIIIUI MOIYIb.

[loBTOpUTENBbHO-0000IaOIIMK ~ MOIYdb  IpEeAHAa3HAuY€H JJs  CHUCTEeMaTH3alud U
0000111eHUS TPEIMETHOTO COJEPKAHUS U OIBITA IeATEIbHOCTH, IPUOOPETEHHOTO MPHU U3YUYEHUU
BCEro Kypca (pU3UKHU, a TakkKe IS MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMeEHY IO
¢buzuke s 00yJaromuxcs, BEIOPaBIIMX 3TOT YU€OHBIN MPEIMET.

[Ipy wu3ydyeHMM [AHHOTO MOJIYJS pealn3yloTcd M CUCTEeMAaTU3HPYIOTCS  BUIBI
NEeSTeNbHOCTH, Ha OCHOBE KOTOPBIX OOecreunBaeTrcs JIOCTH)KEHHE MPEIAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTeCTBEHHOHAY4Has
IPaMOTHOCTb: OCBOCHME HAayYHBIX METOJOB HCCIEIOBaHMS SBICHUH HPUPOIBI M TEXHUKHU,
OBJIAZICHUE YMEHUSAMHU OOBSICHATh (PU3MUYECKHE SBJICHHS, IPUMEHsS IOJydeHHbIE 3HAHMS,
pemaTh 3a/1a4u, B TOM YHCJIC KAaU€CTBEHHBIE U KCIIEPUMEHTAIbHBIC.

[IpyHIMNNATBEHO NEATEIbHOCTHBIN XapaKTep JAaHHOTO pa3/iela pealn3yercs 3a CU€T TOoro,
4TO 00y4arolrecs BhIIOIHAIOT 3aJaHNs, B KOTOPBIX UM MpeAIaracTcs:

Ha OCHOBE MOJIyYEHHbIX 3HAHUI paclo3HaBaTh U HAy4YHO OOBACHATH (PU3UUECKUE SBICHUSA
B OKpY’Karolle Ipupojie U OBCEAHEBHON KU3HM;

UCIOJIb30BaTh HAyYHbIE METObI UCCIENI0BAHUS (PU3UUECKUX SIBICHUH, B TOM 4HCle AJS
IIPOBEPKU IMIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHblE OCHOBbI Hauboyiee BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HarnpuMmep, MPaKTHYECKOrO MCIOJIb30BAaHUS PA3IUYHBIX HMCTOYHMKOB SHEPrUM HA OCHOBE
3aKOHA MPEBPAICHUs U COXPAHEHUs BCEX U3BECTHBIX BUJIOB SHEPIHH.

13



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA
W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO OOLIET0 OOpa3oBaHMs HAIMpPaBICHO Ha

JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

B pesynpraTe u3ydeHus (U3MKM HA YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHUS Y
oOyyaromerocst OyyT cOpMUPOBAHbI CIEAYIOIINE JIMYHOCTHBIE PE3YJIbTAThl B YaCTH:

e 1) naTpHOTHMYECKOr0 BOCIIMTAHUS:

® - IPOsIBJIEHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHMCKON (PU3HUYECKOM
HayKH;

® - [IEHHOCTHOE OTHOUIECHHUE K JOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpaKIaHCKOI0 H JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

® - TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYX/I€HHUU OOIIECTBEHHO 3HAYUMBIX M STHUYECKHUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (DU3HKY;

® - OCO3HAHHE BaXXHOCTU MOPAJIbHO-ITUUECKUX IPUHIIUIIOB B JESTEILHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHUS:

® - BOCHpUATHE CTETHYECKUX KA4eCTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

® - OCO3HAaHME LIEHHOCTH (U3NYECKON HayKu KaK MOIIHOTO HMHCTPYMEHTA MO3HAHHS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BaKHEHUIIEN COCTABIISIOIIEH KYJIbTYPBI;

® - pa3BUTHE HAY4YHOH JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIE0BATENbCKOM IeATEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1Ar0NOJy YU

® - OCO3HaHHME IIEHHOCTH 0e30MacHOTr0 00pa3a >XU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOro IMOBEICHHS Ha TpaHCIOpTe, Ha JOporax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e - c(hopMUPOBAHHOCTH HaBbIKa peIeKCHH, TPU3HAHNE CBOETO MpaBa Ha OIMIMOKY M TaKOTO
e TpaBa y APyroro 4eloBeKa;

e 6) TPYyI0BOI0 BOCIIUTAHUS:

® - aKTHBHOE y4yacTHe B PEIICHHUU MPAKTUYECKHUX 3a7ad (B paMKaX CeMbH, 00pa3oBaTelbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMHMX B TOM YHCIie U GU3NUECKUX 3HAHUM;

® - UHTEpPEC K MPAKTHUYECKOMY U3YYEHUIO MPOeCcCcHii, CBSI3aHHBIX C PU3UKOI;

e 7) 3K0JIOTHYECKOT0 BOCIUTAHMS:

e - OpHEHTalUs Ha NpUMEHEHHEe (QU3MYECKUX 3HAHWM AN pelieHus 3aad B 00JacTu
OKpY)KaloIlel cpelibl, TNIAHUPOBAHUS MOCTYNKOB U OIEHKUA HUX BO3MOXKHBIX MOCIEACTBHIA
JUIS OKPYKAIOIIeH Cpeibl;

® - OCO3HaHHUE TM00ATBHOTO XapaKTepa SKOJIOTMUYECKUX MPOoOJieM U MyTel UX peleHHs;

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJIOBUSIM COUMATBHOM M PUPOAHOM Cpeabl:

e - TMOTPeOHOCTH BO B3aUMOJCUCTBUU TPHU BBHINOJHEHHUH HCCIEAOBAHUNA U TPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO ACSATEIbHOCTD;

e - noTpeGHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHHM, B TOM uucie (HOpPMyTUpOBaTh HJIEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

® - OCO3HaHHUE JIePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1acTU (PU3UKY;

® - [UTAHMPOBAHHE CBOETO PA3BUTHS B MPHOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;
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¢ - CTPCMJICHUC AHAJIIM3UPOBATH U BBISABJIATH B3aMMOCBA3U IIPUPOJEI, 06L[I€CTBa N SKOHOMUKH,
B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘-IGCKI/IX 3HaHHfI;

e - OIICHKAa CBOUX JACUCTBUU C Y4ETOM BIMSAHUA HA OKPYKAIOLIYI0 Cpely, BO3MOXHBIX
1J100aJbHBIX TOCJIEICTBUN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHs mHporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIIME T[I03HABATEIbHBICE YHUBEpPCAJIbHbIE Y4eOHbIE JIEHCTBHS, KOMMYHHKATHBHBIC

YHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble Jornveckue aelcTBUS:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MMPU3HAKH OOBEKTOB (SBJICHMI);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIMKI, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSl B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HaOIOCHUSAX, OTHOCSIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISIBJIAT TTPUYMHHO-CIICIICTBEHHBIC CBSI3U TPU HM3YyYCHHH (PU3MUECKUX SIBJICHUU W
MPOIECCOB, JIENaTh BBIBOJABl C HCIOJB30BAHUEM JICAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYeHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3IX (PM3UICCKUX BEITHUYMH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Yy4eOHOW (u3MUecKoW 3aaadu
(cpaBHEHHE HECKOJIBKUX BAapUAaHTOB pEIICHHs, BbIOOp Hambojiee MOJXOJSIIETO ¢
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe N1eliCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpoOBOAWUTE II0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HEOO0JIBIIIOE HCCICOOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,
OLCHUMBAaTh HAa IMPUMCHHUMOCTb U JOCTOBCPHOCTH I/IH(bOpMaI_[I/IIO, INOJIY4YCHHYIO B XOJ€
HCCIICAOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'IHpOBaTB 0606H_IGHI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I$I, OIIbITa, UCCIICAOBAHMAA,

IIPOrHO3HUPOBATbL BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX MpouecCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

PaGora ¢ undopmanmeii:

NPUMEHATh PA3IMUHBbIE METObl, MHCTPYMEHTBHl M 3alpocChl MpPHU IMOHMCKE U OTOOpE
nHGOpMAIIMY WK TaHHBIX C YIETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATh MH(POPMALUIO PA3TUUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MNpeAcTaBlIeHUs HHGOpMALMU U
WUTIOCTPUPOBATh pelIaeMble 3a7aydl HECIOXKHBIMH CXE€MaMH, JAuarpaMMmamu, WHOU
rpaduKoil 1 uX KOMOMHAIUSAMHU.

KoMMmyHuKaTHBHBIC YHUBEpPCaIbHbIE y4eOHbIC JeHCTBHUSA:
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B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 3aaBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJaeMOW TeMbl U BBICKa3bIBATh HJIEH,
HalleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTebHOCTH OOIeHHS;
COTMOCTABIATh CBOM CYXJACHHUS C CYXICHHUSMHU JAPYrHMX YYaCTHHKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

BBIPaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MTUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBINOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIeprMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M KCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPH pelIeHNH KOHKPETHON (pr3HuecKoil mpoOiIemsl;

MPUHUMATh LEIH COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH JCHCTBHS IO €€
JOCTIKEHHUIO: PACIIPENeNIATh PO, 00CYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTrash Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIpPaBJICHUIO U KOOPIUHUPYS CBOU JCUCTBUS C IPYTUMH YWICHAMH KOMaH/IbI;
OIICHMBATh KA4eCTBO CBOETO BKJIAAa B OOmMH TPOMYKT 10 KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE AeliCTBUA

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CUTYAIUSX, TPEOYIOMUX ISl PEIICHUS
(bU3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMYHBIX TOAXOJAX TNPHUHITHS pENICHUH (MHIUBUAyaTbHOE,
MIPUHSATHUE PEIICHSI B TPYIIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIBHO COCTAaBJISITh QITOPUTM pEIICHUS (PU3MYECKOW 3aJaud WM IIaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BapUaHThI PEIICHHI;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh aIeKBATHYIO OLIEHKY CUTYalluH U NpeJylaraTh IJIaH €€ U3MEHEHUS;

OOBSICHATh MPUYUHBI JIOCTHXKEHUS (HEIOCTH)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI MM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIINXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBHUTh ce0s1 Ha MECTO JPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

IpU3HABATh CBOE MPaBO Ha OIMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajay MM B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.
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HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

WCTIONB30BAaTh TMOHATHS: (U3UYECKUE W XUMHUYECKHE SBJICHUS, HAOIIOJCHNE,
HKCIIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIDKEHHE  (paBHOMEpHOE,  HEpPaBHOMEpPHOE,  NPSMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOJIEHCTBYIOIAsT cwia, Aedopmanus (yrnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

pasznuuath sBiIeHUs (Iud@y3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE IBI)KEHHE, WHEPIHWs, B3aMMOJCHCTBHE TEJ, PaBHOBECHE
TBEPIBIX TeN C 3aKPEIUIEHHON OChI0 BpalIeHWs, Ieperada MaBICHHUS TBEPIBIMU
TEeJIaMU, JKUAKOCTSIMH U Ta3aMH, aTMOC(HEpHOE JTaBIIeHHE, IJIaBaHUE TeJl, IPEBPAICHHUS
MEXaHMYECKOW SHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PrU3nUecKoe sBIICHUE,

pacrio3HaBaTh MPOSIBICHHE U3YyYCHHBIX (DU3MUECKUX SIBICHUI B OKPYKAIOIIEM MUpE, B
TOM dYHCIe (QU3NYECCKHE SBJICHUS B TPHUPOJC: NMPUMEPHI JBIKCHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOM W HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B IMPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOTO MaBIICHWsI Ha JKMBOW OpraHW3M, IJIaBaHHE DHIO,
pBIYarud B Telie 4eJOBeKa, NMPH 3TOM TEPEBOJIUTH MPAKTHYECKYIO 3a7ady B Y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHUH;

OTIMCHIBATh U3YUYCHHbBIE CBOMCTBA TeN U (PU3NYECKHUE SBJICHUS, UCIIONb3Yys PUINUECKUE
BETMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JAaBlIEHUE
(TBEpHOrO TEna, JKMAKOCTH, Ta3a), BHITAIKUBAIOIIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IUJICYO CHJIBL, MOMEHT CHJIbI, KOX(PQHUIMEHT TIOJE3HOTO JIeHCTBUS
MEXaHHU3MOB, KUHETHUYECKas U MOTEHLMaJIbHasl PHEPTus), IpU OMHCAHUM MPABUIHHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEeMbIX BETMYNH, UX 0003HAYCHUS U €TUHULIBI
(bu3NyYecKuX BEJIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE JNaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKd H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYMH;

XapaKTepu30BaTh CBOICTBa Tes, (PU3MYECKHUE SIBICHUS M MPOLECCHI, HCHOIB3Ys
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUJIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKOW »HHEpruu, MpH OSTOM JaBaTh CJIOBECHYIO
(GhOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €70 MaTEMATHUYECKOE BBIPAKCHHE;

OOBSACHATh (U3UYECKUE SBJICHHS, MPOIECCHl U CBOWCTBA Tell, B TOM YHUCIEe U B
KOHTEKCTE CHUTYaIlMil MPaKTHKOOPHEHTUPOBAHHOTO XapakTepa: BBISBIATH MPUUYUHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | —2 JIOrMYecKUX I11aroB ¢ omopoi Ha 1—
2 W3y4eHHBIX CBOWCTBa (U3MUECKUX SIBICHHM, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacy€THble 3amaud B 1-2 1ecTBUs, HMCMOJNB3ysd 3aKOHBI U (DOPMYIIBI,
CBs3bIBalOIIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHalW3a YCIOBUSA 3aJayu
3aMMChIBaTh KPATKOE YCIOBHE, TMOJCTABIATH (DU3UUYECKUE BEIUYUHBI B (POPMYIBI U
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MPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOAWMBIC JUIS PELICHHS
3a7a4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (DPU3NUIECKOI BETMUNHBL;
pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEUIMTh TNPH MOMOIIU (prU3HUECKHX
METOJI0B, B OIHMCAHUM HCCJICNAOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOIIOKEHUE
(rumoTesy), pasnuyaTh W HUHTEPIPETHUPOBATH IOJYYEHHBIH pe3yiabTaT, HaXOJWUTh
OIIMOKH B XOJI€ OTIBITA, IEIATh BBIBOIKI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aMUCHIBATh X0 OTBITa U (POPMYIUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHNEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TEN H HE3aBUCHUMOCTH CHJIBI TPEHHS OT TUIOIIAJH
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs IMPYXUHBI, BBITAJKUBAOLIEH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUU TJIaBaHUs TeJ, YCJIOBHI paBHOBecHs pbluara u OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHSATH
U3MEpEHHs, clenysd MpeUI0KEeHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJy4YEHHOMH
3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BHJE IPEUIOKEHHBIX TaONMMI] U IpaUKOB,
JIeJIaTh BBIBOJBI 110 pE3yJIbTaTaM MCCIEIOBAHMS,

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BELIECTBA
KUAKOCTH M TBEPIOrO TeNa, CWJIA TPEHHsS CKOJIBXKEHUSA, JABJICHUE BO3/AyXa,
BBITAJIKMBAIONIAsl CWJIA, JEHCTBYIOIAss Ha MOIPYXKEHHOE B KUAKOCTb TEJO,
KOA(Q(QUIMEHT NOJE3HOI0 JEHCTBUSA MPOCTBIX MEXAHU3MOB), CIEAys NPEIIOKEHHON
MHCTPYKLUU: IIPU BBIIOJIHEHUN U3MEPEHHUH cOOUpPaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBL,

coOmogaTh IpaBWja TEXHUKH Oe30MacHOCTH Ipu paboTre ¢ J1aOOPaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHLUIBI JACUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MOJBHXKHBIM U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsI IIIOCKOCTB;

XapakTepu30BaTh MPUHLUIBI JACHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOPOH Ha MX omucaHus (B TOM 4YHCIE: HNOJIIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJAUTH TpPUMEPHl (HAXOAUTh HMH(POPMAIMIO O TMpUMEpax) MPAKTUYECKOrO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmuy,
COXpAaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTUYECKOTO TIOBEACHHUS B
OKpYXKarollen cpene;
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OCYIIECTBIISATH OTOOP HMCTOYHUKOB HH(popManuu B HHTepHETE B COOTBETCTBHU C
3aJlaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX HCTOUYHUKOB BBIJIENATH HHPOPMALINIO, KOTOPAst SBJISIETCS MPOTHBOPEUYNBOM
WA MOXET OBITh HEJIOCTOBEPHOM;

HCII0JIb30BATh MPH BBINIOJIHEHUU YY€OHBIX 33JaHUIl HAYy4YHO-MOMYJISIPHYIO JINTEPATypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIQJIETh NPUEMAaMU KOHCIIEKTUPOBAHMUS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMK U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYI'YIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHhMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMAUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKue COOOIIEHHs O pe3y/bTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BaHUMN, IPU ITOM
rPaMOTHO HCIOJIb30BaTh W3YYEHHbI TOHATUHHBIN ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPEe3eHTAIINEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTaBJICHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIIOJIHEHHUEM IUIaHa
NeNCTBUM, aJeKBAaTHO OLEHUBATh COOCTBEHHBIH BKJAJ B JEATEIBHOCTH TPYIIIBI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YIUTHIBAasi MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHuss B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

HCIIOJIB30BaTh IMOHATHUA: MacCa U pa3MEpPbl MOJICKYJI, TCIIJIOBOC ABHKCHHUEC aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMOop(HBIE Tena,
HACBILEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKUIN 3apsij, JIEKTPUUECKOE
1oJjie, TMPOBOJHUKK M AUSJIEKTPUKH, TOCTOSIHHBIA 3JEKTPUYECKUN TOK, MArHUTHOE
ToJie;

pasznuyath SBJCHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBECHE, CMayMBaHHWE, KamWwUIApHbIE SBJICHUS, UCHApeHUe, KOHJCHCAlUs,
IJIaBJICHHE, Kpuctaymm3aiusi  (OTBEplieBaHUE), KUIIEHUE, Teronepeaaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOTO IOJI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsS
UHIYKIHS) 1O ONHMCAHHUIO WX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MUpE, B
TOM uucie (u3udeckue sBICHUS B NPUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KalWUIApHbIE SBJICHUS B MPUPOJE, KpUCTAUIBI B mpupone, uziaydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE sBIEHUS B aTMocdepe, OIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOe moje 3eMiH, Apedd MOoJII0COB, pOJib MAarHUTHOTO TOJNS AJS KU3HH Ha
3emIie, OMSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SBIICHHIA;

OTIMCHIBATh MU3YUYCHHBIE CBOMCTBA TeN U (PU3NYECKHUE SBICHUS, UCTIONB3YS (PU3MUECKue
BEJIMYMHBI (TeMIlIepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, YJeIbHas
TEMJOEMKOCTh BEIIECTBA, YJEJIbHAas TEIUIOTa IUIABJIEHUS, YyJAeNbHas TeIioTa
napooOpazoBaHus, ylelbHas TEIUIOTAa CrOpaHHs TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
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JEUCTBUS TEIJIOBOM MAIMHBI, OTHOCUTEJIbHAS BIIAKHOCTb BO31yXa, JJIEKTPUYECKUN
3apsld, CHJIa TOKAa, DJJIEKTPUYECKOE HANpPsLDKEHHWE, CONPOTUBIICHUE IIPOBOJHUKA,
yIEIbHOE COMPOTHBIICHUE BEIIECTBA, pab0Ta M MOIIHOCTD 3JIEKTPUYECKOTO TOKa), IpU
ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCHOIb3YyEeMBbIX BEIHYUH,
0003HaueHHs ¥ eIUHUIBI (PU3NIECKUX BEIIMYHMH, HAXOIUTHh (HPOPMYIBI, CBA3BIBAIOIINE
JaHHYIO (HU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE€ IIOJIOKEHHMS MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH CTPOEHUS BEILECTBA,
NPUHIMI CYNEPHO3ULMHN M0Jed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsna, 3akoH OMa aiis ydacTka Lemnu, 3akoH Jxoyns—JleHna, 3akoH coXpaHEHHUS
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alUCBHIBaTh €ro
MAaTEeMaTH4ECKOE BBIPAXKEHUE;

OOBSACHATH (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaLHI MIPAaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITh
MIPUYMHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYECKHUX LIaroB C
omnopoit Ha 1—2 u3yueHHBIX CBOMCTBA (PU3UUECKUX SBICHUM, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemath pacy€THple 3ajauyd B 2—3 JeMCTBHS, HCHOJIb3ysd 3aKOHBI U (HOPMYIIBI,
CBs3bIBalOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallM3a YCIOBUSA 3aJa4yu
3alUCBHIBAaTh KPaTKOE YCIIOBHE, BBIABIIATh HENOCTATOK JAHHBIX JUIS PELICHUS 3a/a4H,
BBIOMPATH 3aKOHBI U (POPMyYJIbI, HEOOXOAUMBIE Ul €€ PELICHUs], IPOBOIUTH PACUETHI U
CPaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NUECKOMN BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU MOMOIIM (PU3HUECKUX
METONOB,  MCHOJb3ysd  ONUCAaHUE  MCCICAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATh IPAaBUIBHOCTh INOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWUCTB
Tesl (KalWUISIPHBbIE SBJIEHUS, 3aBUCHUMOCTb JABJIEHHUS BO3JyXa OT €ro o0O0béMma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HAIPEBaHUs IIPU U3IYy4CHHUH OT LBETa
U3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICHICTBUE IJIEKTPUUYECKUX 3aps/iOB, B3aUMOJEHUCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alsl MarHUTHBIX M0JIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOWCTBA 3JIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoOBEpsEMble IPEIIOJIOKEHUs, coOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBaTh XOJA OIBITa U
(GbopMynHupoBaTh BBIBOABI;

BBINIOJIHATD MPSMBIE U3MEPEHHUS TEMIIEPATypbl, OTHOCUTEIBHON BIAXXHOCTHU BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAaHUEM aHaJOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIICHHS MPOBOIHHUKA OT
€ro JUIMHBI, IUIOLIAJH IOIEPEYHOIO CEUYEHUs U YAEIBbHOIO CONPOTHUBIICHUS BELIECTBA
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MIPOBOIHHKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJIHUK, OT HAMPSHKEHUS HA TPOBOIHUKE,
WCCIIEIOBAaHUE TIOCIIEAOBATEIFHOIO W MAapaJICNbHOTO COCIMHEHUN MPOBOJHHUKOB):
IUTAHUPOBATH HCCIICIOBAHUE, COOMpAaTh YCTAHOBKY U BBHITIOJNHATH H3MEPCHHUS, CIICTYs
MPEI0KEHHOMY TUIaHy, (PUKCHPOBATH Pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOaMIl U TPaUKOB, IETaTh BBIBOKI 110 PE3yIbTaTaM HCCIICIOBAHUS;

MIPOBOJUTH KOCBEHHBIE HM3MEpPEHUs (DU3MUYECKUX BEIWYMH (yICIbHAS TEIUIOEMKOCTH
BEIIECTBA, COMPOTHUBIICHHE MTPOBOJIHMKA, Pa0OTa M MOIIHOCTD AJIEKTPHUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh OKCIEPUMEHTAIbHYI0 YCTAaHOBKY, CIEIys
MPEII0KEHHOM HHCTPYKITUH, ¥ BBIYUCIISATH 3HAYCHUE BEITUIHHBI;

coOmogaTk TMpaBWjia TEXHUKA O€30macHOCTH T1pu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPHUHIUIBI JICHCTBUS W3YyYEHHBIX NTPHOOPOB M TEXHUYECCKHX
YCTPOWCTB C OIMOPO Ha WX ONMUCAaHHA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIepMETp, BOJBTMETP, CUETUYMK IIIECKTPHUUCCKOMN
SHEPTHH, ODIIEKTPOOCBETUTENBHBIE NPUOOPHI, HArpeBaTENbHBIE 3JIEKTPONIPHOOPHI
(mpuMepsI), DIIEKTPUYECKHE TPEIOXPAHUTEITH, SJICKTPOMATHUT, 3JICKTPOJIBUTATEIH
MMOCTOSIHHOTO TOKAa), HWCIIOJB3Ys 3HAHUSA O CBOWCTBAX (M3WYCCKUX SIBICHHA U
HeoOxo1uMble (prU3NUEecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIC TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIBHBIC MPHOOPHI 10
CXeMaM M CXEMaTHYHBIM PUCYHKaM (JKHUIKOCTHBIH TEPMOMETp, TEPMOC, IICHXPOMETP,
TUTPOMETp, JBUTaTeNlb BHYTPEHHETO CTOpPAHMsI, JIEKTPOCKOI, PEOCTar), COCTaBIATH
CXEMBbI 3JIEKTPUUYECKUX ILIETel ¢ MOCIeI0BaTEebHBIM U MapauleIbHbIM COEAUHEHUEM
3JIEMEHTOB, pa3finyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUECKUX LEMeil;
MPUBOJUTH TIPUMEPHl (HAXOAUTh WHMOpPMAIMIO O TpUMEpax) MPAKTHYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH ISl oOecreueHus
0€30MacHOCTH TPH OOpallleHUH C TNPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOJICHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY>Kalollen cpene;

OCYILIECTBIIATh MOMCK HHPopManmu (usnueckoro coiepxanus B HHTepHeTre, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIJICNATE MHMOPMAIMIO, KOTOpas SBISETCS NPOTUBOPEUMBOM WM MOXKET ObITh
HEJIOCTOBEPHOM;

WCII0JIb30BATh MPH BBITIOJHEHUU YYEOHBIX 33JaHUIl HAYYHO-MOMYJISIPHYIO JIUTEPATYPY
(u3MUECKOTO COJiep>KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHer,
BIIaJIeTh MPUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpazoBaHusi UHPOpMALUU U3
OJIHO 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3JaBaThb COOCTBEHHbIE IHUCHMEHHBIE U KpaTKUE YCTHBIE cOOOIIeHHs, 00o0Omas
nH(OPMALIUIO U3 HECKOJIBKHX UCTOYHUKOB (DU3UYECKOTO COICpKaHHUSA, B TOM YHCIE
NyOMMYHO  TMPEACTaBIATh  PE3yJAbTaThl  MPOEKTHOM WM  MCCIEN0BATENbCKOM
NEeSITeNbHOCTH, TP 3TOM TPAMOTHO WCHOJB30BaTh M3yYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, COMTPOBOXK/AATh BHICTYINICHUE TIPEe3CHTALINEH;

IIPH  BBIMIOJIHEHUH YYeOHBIX MPOEKTOB W HCCIEAOBAHUN (DU3UYECKUX MPOIIECCOB
pacnpenensits o0s3aHHOCTH B T'PYIMIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/lauyaMu,
CIeTUTh 3a BBHIMIOJHEHHEM IIJlaHa JEHCTBUH U KOPPEKTUPOBATH €ro, aJiekKBaTHO
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OLICHMBATh  COOCTBEHHBIM BKJaX B  JEATEIBHOCTH  TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MIPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xonmy obyuenust B 9 kJjacce mpeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCS YMEHUN:

HCIIOJIB30BAaTh IIOHATHUA. CHUCTECMA orcqéra, MaTepI/IaJII)HaSI TOYKa, TpaeKTOpI/Ifl,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBWKEHUS, nedopmanus (yrmpyras, miacTU4eckas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPCHHE, HEBECOMOCTh U TIEPErpy3Kd, IEHTP
TSOKECTH, aOCOJIFOTHO TBEPAOE TEJO, LEHTP TSHKECTH TBEPIOrO Tella, PaBHOBECHE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
3HeKTp0MaFHHTHBI€ BOJIHBI, IIKaJia E)J'IGKTpOMaFHI/ITHI)IX BOJIH, CB€T, 6JII/I30py1(OCTI) u
)IaJ'II)HOSOPKOCTB, CH@KTpBI I/ICH}’CKaHI/ISI U IIOIJIOIICHUA, anmi)a, 66Ta- U raMmma-
I/I3J'IyquI/I5[, HU30TOIIHbI, smepHasl 3H€pF€TI/IKa;

paznuuaTh SIBIIEHUS (paBHOMEPHOE W HEPAaBHOMEPHOE NPSMOJIMHEMHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSAMOJIUHEIHOE JTBMKCHHE, CBOOOTHOE MMaJICHUE Tell, PABHOMEPHOE
JIBUXXCHUC 110 OKPY)KHOCTI/I, BSaHMOHeﬁCTBHG TECII, peaKTI/IBHOG JABMKCHUC,
KoJieOaTeIbHOE JIBIDKCHHE (3aTyXalollue W BBIHYKICHHBIC KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBH)KCHHE, OTPAKEHUE 3BYKa, MPSIMOJMHEHHOE paclpoCTpaHCHHE,
OTpaXXCHHE U MPEIIOMIICHHE CBETA, MIOJTHOE BHYTPEHHEE OTPAKCHUE CBETA, Pa3JI0OKCHHE
0emoro cBeTa B CIEGKTP M CIIOXCEHHE CIEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETa,
CCTCCTBCHHAsA pa)]l/IoaKTI/IBHOCTB, BO3HUKHOBCHHC .]'H/IHGf/i‘-IElTOl"O cneKTpa I/I3J'Iy‘—IeHI/I$I)
II0 OIIMCAHUK UX XapaKTepHI)IX CBOI>'ICTB 1 Ha OCHOBE OIIBITOB, )IeMOHCTpI/IpyIOHII/IX
TaHHOE (PM3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3MYECKHX SBJIICHUH B OKpYyXXaromeM Mupe (B
TOM 4YHclie (PU3HYCCKUE SBJIICHUS B MPUPOJIC: MPHIUBLI M OTIUBBI, TBMKEHHE TUIAHET
COJIHEYHOM CHCTEMBI, PEAKTUBHOEC JIBHKCHHE JKUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSCCHHE, CEHCMHYECKHE BOJIHBI, I[yHAMH, 5XO, IIBETa T,
ONTHYECKUE  SABJICHUSA B  MPHUPOJAE, OHOJOTHYECKOE  JICHCTBHE  BHIAMMOIO,
yIBTPA(PHOJIECTOBOIO M PEHTTCHOBCKOTO H3JIy4CHUH, €CTECTBEHHBIA pPaIOaKTHBHBIN
($hOH, KOCMHUYECKHE JIy4YH, PATUOAKTUBHOE M3IYYCHHE MPUPOJHBIX MHHEPAJIOB,
JNCHCTBHUE PaJIMOAKTUBHBIX M3JIYYCHUH Ha OpPraHu3M 4ejOBeKa), IIPH 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIICIATH CYHISCTBEHHBIC CBOMCTBA (IPU3HAKH)
(U3HYECKUX SBJICHUH;

OIHMCBIBATh M3YYCHHBIC CBOMCTBA Tell U (PU3HUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUEC
BEJIUYHMHBI (CPEIHSS MU MIHOBEHHAs CKOPOCTh Tejla MPU HEPABHOMEPHOM JIBHKCHHH,
YCKOPEHHUE, MepeMelICHUE, MyTh, YIJI0Bas CKOPOCTh, CHUJIa TPEHUSs, CWJIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOIO TaJeHUs, BEC Tela, UMITYJIbC TeJlld, MMITYJIbC
CHJIBI, MEXaHHYeCKas padoTa U MOIIHOCTb, MOTCHIIMAIbHAS YHEPIHUs Teja, MOIHITOIO
HaJl TOBEPXHOCTHIO 3eMJIM, TIOTEHIIUAIbHAS DHEPTUS CKATOM MPYKUHBI, KHHETUYECKas
JHEprus, TMOJHAS MeXaHW4ecKas HHEeprusi, Mepuoj M YacToTa KoJeOaHWii, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MMOKa3aTeib MPEeIOMIICHUS
Cpelbl), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOIb3YEMBIX
BENTUYMH, OOO3HAYEHUS M EIUHHIBI (U3NYECKHX BEIMYWH, HAXOIUTh (OPMYIHI,
CBSI3BIBAIOIINE JAHHYIO (U3MYECKYIO BENUYHHY C JPYTMMH BETHYMHAMHU, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEH (DU3HUECKUX BEIMYMH;
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XapaKTepu30BaTh CBOMCTBA Tell, (PM3UUECKUE SIBICHUS M MPOIECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUS 3HEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULIUU CHJI,
MPUHIIUI OTHOCUTENBHOCTH [ anuines, 3akoHsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPa)KEHMsSI M IPEIOMIICHHSI CBETA, 3aKOHBI COXPaHEHUs 3aps0BOr0 U
MaccoBOIO 4YMCEI NpPU SAEPHBIX pPEAKUMSIX, IpPU OITOM JaBaTh CJOBECHYIO
(GOopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyallull  IPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BbIABIAT  HPUYHMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ OMOPOM Ha 2—
3 W3ydYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemarh pacué€THbIe 3a/1a4M (OMHUPAIOLIUECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3Ys
3aKOHBI M (POPMYIBI, CBSI3BIBAIOLINE (PU3NYECKHE BEJIWYMHBI: HAa OCHOBE aHajIu3a
YCIIOBUS 3aJauyd 3alHChIBaTh KPATKOE YCJIOBHME, BBIABIATH HEJOCTAOLIUE WIH
130bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYNbI, HEOOXOJUMBIE Ui PEIIEHu,
MPOBOJUTH pacuéThl W OLIEHHWBATh PEATUCTUYHOCTh IMOJIYYEHHOTO 3HAuYeHUs
(bM3UYECKON BETUIMHBL

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUINYECKUX
METO/IOB,  MCHOJb3ys  ONUCAHUE  MCCIEAOBaHUSA,  BBLACIATH  IPOBEpsieMOe
MIPENIOoJIOKEHNE, OICHUBATh IPABUIBHOCTh MOpSAKA MPOBEICHHUS HCCIIEIO0BaHUS,
JIeNIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOJEHUHN U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWMCTB
TeJ (U3yd4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPIUH, 3aBUCUMOCTh
nepuo/ia KoyieOaHui NpyKMHHOTO MAasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUINTYAbI MaJIbIX KOJeOaHUH, PSIMOJIMHEIHOE PaclpoOCTpaHEHNE
CBETa, DPA3JIO’)KEHUE OeJoro CBeTa B CIHEKTpP, M3Y4YEHHUE CBOMCTB H300paKeHHs B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pakeHHUs IIpeaMeTra B COOMparoliel JIMH3E,
HaOJIOIGHUE CIUIOLIHBIX M JIMHEWYaTbIX CIEKTPOB M3JIYYEHHUs): CAMOCTOSITEIIHLHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMsI, ONUCHIBATE XO/1 OIbITA U
€ro pe3yibTarhl, ((OPMYJIUPOBATH BBIBOIbI;

IIPOBOJIUTH IPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenensis cpeiHee
3HaYeHHEe u3MepseMOol BelWYMHBI ((OKYCHOE paccTOsiHUE COOMpAIOLIeH JIMH3bI),
000CHOBBIBAThH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO IIPUO0pa);

IIPOBOJIUTH HCCIIEJJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJb30BaHUEM
NOpSIMBIX M3MEpPEHMH (3aBHCHMOCTh IIyTH OT BPEMEHU I[P PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpocTH, mepuoja KojeOaHWi MaTeMaTHYecKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIjla OTPaXKEHHUs CBETa OT yrja HaJeHHus U
yIJia MpeoMIIeHHs OT yrila MajJeHus): IIAHUPOBAaTh HUCCIEIOBAaHUE, CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY, (HUKCHpPOBaThb pe3yJabTaThl MOJYYEHHOM  3aBUCHUMOCTHU
(¢u3nYecKux BEIMYMH B BUJAE TaOJIUI U rpadUKoB, JeNaTh BBIBOJBI 10 pe3ylbTaTaM
HCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIUYMH (CpeiHss CKOpOCTb H
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOJHOTO MasieHHs,
KECTKOCTh NPYXKHUHBI, KOAPPUIUEHT TpeHHs] CKOJIBKEHUs, MeXaHuuyeckas pabora U
MOIITHOCTh, YacTOTa W TMepHoj KojeOaHWi MaTeMaTH4eCKOT0 U MPYKUHHOTO
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MasiTHUKOB, OITHYECKass cuja coOuparomel JHMH3bI, paJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHHUs, COOMpaTh SKCIIEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJHSTH
U3MEpEeHus, cleays NPeIOKEHHON MHCTPYKLIMH, BBIYMCIATh 3HAUEHHWE BEIMYMHBI U
aHAJIM3UPOBATh IIOJYYEHHBIE pE3yJbTaThl C Y4ETOM 3a/JlaHHOM IMOIPEUIHOCTH
U3MEPEHUN;

coOmogaTh TMpaBWjia TEXHUKA O€30MacHOCTH 1pu pabore ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;

pa3nuyath OCHOBHBIE NPU3HAKM HM3YYEHHBIX (DU3WYECKHX MOJENEW: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHHWK CBETA, Jyd, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O SIIpa;

XapaKTepU30BaTh MPUHLHUIBI JEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOICTB C ONMOPOM HA WX ONHUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYUKHU [OJIOKEHHUS,
PaccTOSHUS U YCKOPEHMUSI, paKkeTa, 3X0JI0T, OYKH, IEPUCKOI, oToanmapaT, ONTHIECKHUE
CBETOBO/JIbl, CIEKTPOCKOMN, J03UMETp, KaMepa BuWIbCOHA), HCIOJB3YSl 3HAHUS O
CBOMCTBaX (PM3NUYECKUX SABJIICHUN U HEOOXOAUMBIE PU3NYECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEpPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB MPH PEUIeHHH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHYECKHUE CXEMbl JJISl MOCTPOCHUSI N300paKEHUIl B MIIOCKOM
3epKajie ¥ coouparouieil JInH3e;

MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKM3HH s oOecreueHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COONIIOIEHUS HOPM OSKOJOTHYECKOrO TMOBEACHUS B
OKpY»Kalolllel cpene;

OCYILIECTBIISITh TMOUCK HHpopManuu (Qusnueckoro coaepxkanusi B HHTepHere,
CaMOCTOSITENIBHO (POPMYNHPYsI MOUCKOBBIA 3alpoc, HAaXOOUTh IYTH OIpeAeTeHUs
JOCTOBEPHOCTH TMOJIyYeHHOM uH(POpMalMd Ha OCHOBE HMEIOIIMXCS 3HAHUU H
JIOTIOTHUTEIbHBIX HICTOYHUKOB;

HCII0JIb30BATh MPH BBITIOJIHEHUU YYEOHBIX 33a[JaHUil HAYYHO-MOMYJISPHYIO JIUTEPATYPy
(u3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaJIETh MpUEMAMHM KOHCIEKTHPOBAHMSI TEKCTa, MpeoOpazoBaHusi HHpopManuud u3
OJIHOM 3HAKOBOM CUCTEMBI B JAPYT'YIO;

co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE U YCTHBIE COOOIEHUS HA OCHOBE MH(pOpMaIUU
U3 HECKOJBKHX HCTOYHUKOB (PU3MYECKOTO COACp)KAHUS, MMyOJUYHO MPEACTaBIATh
pe3yNnbTaThl MPOEKTHOM WIIM HCCIEA0BATEIbCKON NEATENbHOCTH, MIPH ITOM T'PAMOTHO
WCII0JIb30BaTh W3YYEHHBIN NOHATUHHBIM ammapar H3y4aemoro pasjena (QU3ukd u
COMPOBOXKIATh BBICTYIUIGHUE TMpE3CHTaluell ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HanmenoBanu | KosmuyecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3aesoB u (undpoBbIe)
n/ Bcer | KoHTpoJbH IIpakTH4Yeck
TeM o0pa3oBaTejibHbIE
n 0 ble padoThl He padboTsbl
NMPOrpaMmblI pecypcsl
dusznka u e
poJib B bubnuotexa [JOK
MO3HAHUH 6 2 https://m.edsoo.ru/7f416
OKPYKAFOIIETO 194
MHupa
I1
HZIZ(;H:;T: bu6morteka [IOK
8 5 1 https://m.edsoo.ru/7f416
CTPOCHUH
194
BeIlleCTBa
JBr>xeHue u bubnuotexa [JOK
B3aHUMOJICHCTBI 21 1 3 https://m.edsoo.ru/7f416
€ Tel 194
ia:m;:ien bu6moreka [IOK
P . 21 1 3 https://m.edsoo.ru/7f416
KUJKOCTEH U
194
razoB
Pab6ora n bu6moreka [IOK
MOII[HOCTb. 12 1 3 https://m.edsoo.ru/7f416
DHeprus 194
OBUIEE
KOJIMYECTBO
YACOB I10 08 3 12
I[TPOI'PAMME
8 KIIACC
N HaumenoBan | Kosmn4yecTBo 4acoB JIeKTPOHHbIE
" | we pasnenos (uudpoBbie)
n/ Becer | Kourpousn IpakTHYeck
U TeM oOpa3oBaTe/ibHbIE
n 0 bIe padoThI ue padoTsl
NPOrpaMmblI pecypcsl
TeronLe bubmuoreka [{OK
28 1 5 https://m.edsoo.ru/7f418
SIBJICHUS
lce
DnexTpuuecKu bubnuorexa [IOK
eu 37 2 9,5 https://m.edsoo.ru/7f418
MarHUTHBIC lce
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

SIBJICHUSI
PesenBHOe bubmuoreka [IOK
P 3 https://m.edsoo.ru/7f418
BpeMst
1ce
OBIIEE
KOJIMYECTBO
YACOB IO 68 3 14.5
I[TPOI'PAMME
9 KJIACC
No | HanmMenopanme KosmmmuecTBo yacos DJIeKTPOHHbIE
(ungposrbie)
n/ | pasgeaoBurTeM | Bcer | KoHTpoubh IIpakTH4eck
oOpa3oBarTe/ibHbIE
1 NMporpamMmMbl [V} bie padoThI ue padoThl
pecypchl
Mexanndeckue bubamorexa LHOK
40 1 7 https://m.edsoo.ru/7f41a
SIBJICHUS
4a6
MexaHn4ecKre bu6moreka [IOK
KoJIeOaHHS U 15 1 6 https://m.edsoo.ru/7f41a
BOJIHBI 4ab
6)
H::I;TopjfeM;rHHT bu6moreka [IOK
6 2 https://m.edsoo.ru/7f41a
AJIIEKTPOMArHUTH
4a6
bI€ BOJIHBI
CBETOBLIC bu6mmoreka [JOK
15 7 https://m.edsoo.ru/7f41a
SIBJICHUS
4a6
KBAHTOBLLC bubmuoreka [JOK
17 1 3 https://m.edsoo.ru/7f41a
SIBJICHUS
4a6
IToBTOpPUTENBHO- bu6mmnorexa LIOK
0000MIarOIHi 9 2 https://m.edsoo.ru/7f41a
MOJ1yJIb 4a6
OBIIEE
KOJIMYECTBO
YACOB I10 102 3 21
ITPOI'PAMME
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