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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO 0OIIero 0Opa30BaHUS COCTaBJICHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOCHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENIwMH TpernojaBaHus y4eOHOTO
npeaMera «PU3nKay.
Conmepxanne  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKUA Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE yYUTHIBAIOTCS BO3MOXHOCTH Y4E€OHOTO
npeamera B peanusauuu TpeboBanuit PI'OC OOO Kk mMmiIaHUPYEeMBIM JIMYHOCTHBIM H
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.
[Iporpamma mo Qu3uke ycTaHaBIMBAaeT paclpelesieHne y4yeOHOro maTrepuaia Mo rojiam
oOydenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENIOBATEILHOCTE H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENIbI0 OKa3aHUSI METOJNMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
Ou3urKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKON reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpefocTaBiseT HauboJiee sicHble oOpa3lbl NMPUMEHEHHs HAydHOTO MeEToJa
MO3HAHUS, TO €CTh CII0Cco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0IIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTH W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MPENAIOJiaraecT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIINMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:
® Hay4dyHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W MCIOJb30BaTh HayyHbIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wu3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOINEro 0Opa3oBaHUsA OMIpPEICIICHBI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peamu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE IMPOTPAMMBL,
yrBepxka€HHON pemenneM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne [TK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUS OOyJaroluXcs K HaydHOMY H3YYEHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3YueHHs] OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBA3aHHOM C (PM3MKOM, MOATOTOBKA K AaJbHEUIIEMy OOy4EHUIO 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,
TETUTOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHHe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOIETICH, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJE30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3WKH, aHadh3 ¥ KPUTHUECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenne ¢usuku (6a30BbIH YpOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemyiaraemprit B mporpaMme 1o Gu3MKe mepeueHsb Ja00opaTOPHBIX PabOT U ONBITOB HOCUT
PEKOMEH/IATEIBHBIN XapaKkTep, YYUTelb JejaeT BhIOOp MpOBENCHHS JTa0OpaTOpHBIX paboT H
OTIBITOB C YY4ETOM UHANBUIYAIbHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHul, TIpeIaraeMbIX B paMKax OCHOBHOT'O TFOCYJapCTBEHHOTO 3K3aMEHa 10 (hHU3HKE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY’KAIOIEro Mupa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3MUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoHasi CUCTEMA €IMHMULI.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd H3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKEe THUIOoTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. OnucaHue
(bUBUYECKUX SIBJICHUHN C TTIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

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

2. ®usnueckue NpubOPHl U MpoLeaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U IU(PPOBHIM

prudopoM.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue LEHbI IEIEHUS HIKAIbl K3MEPHUTEIBHOTO Mprbdopa.

N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5. N3Mmepenue Ttemmeparypbl MNpU MOMOUIM KUJIKOCTHOTO TEPMOMETpa W JaTYMKa

TEeMITepaTypHhI.
6. IlpoBeneHue wuCCIEIOBaHUS IO TMPOBEPKE THUIOTE3bI: JATBHOCTh MOJETA IIApUKa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BemecTBa: aToMbl W MOJIEKYNbI, MX pa3Mmepbl. OTMbBITHI, JOKA3bIBAIOIIHE
JTUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBwxkenne dactuil BemiecTBa. CBs3b CKOPOCTH JABMIKEHHUS YAaCTHUI[ C TeMIIEpPaTypOM.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIISCTBA: MPHUTSHKEHUE U
OTTAJIKMBAaHMUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH W  TBEPIBIX
(kpucTaminyeckux) Tena. B3auMocBs3p Mexay CBONCTBAMHU BEUIECTB B Pas3HBIX arperatHbixX

COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BOJIEL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBIKEHUSI.

2. HaGmonenue nuddys3uu.

3. HaGmionenue siBieHUiA, OOBSICHAIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHHEM YaCTHI]
BEIlIECTBA.

Jlabopamopusie pabomot u onvimol.

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

2. OmbITHI IO HAOIOICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThI IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa HMHepTHOCTH Tena. IlnoTHocte BemectBa. CBs3b
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
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. H3MepeHHe CKOpOCTH MPSAMOJIUHEITHOTO JBUKEHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBWIKEHHUS (IIapuKa B JKUIKOCTH, MOJCIH
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. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

JaBnenue. CriocoObl yMEHbIIICHUS U YBeIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
rnyounbl.  [mapocratuueckuit  mapamokc. CooOmaromuecs cocynsl. [ 'uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBHUCUMOCTH
aTMoc(epHOTO JaBJI€HHUS OT BBICOTHI HaJl YpoBHeM Mops. [Ipubopsl ans wu3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha OTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBieHus )KUIKOCTBIO 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&éMa MOrpyKEHHOH B JKUAKOCTh
4acTH Tena.

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

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

OnBbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, AEUCTBYIOLICH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHUE €€
Irpy30I10AbEMHOCTH.

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. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. KuHetnueckas W noTeHUMalibHas osHeprud. [IpeBpaienue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXAHUKE.

Hemoncmpayuu.
1. Tlpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomel u onvimel.
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 IBJICHUA.

OCHOBHBIC MOJIOKECHHUS MOJ'ICKy.]'IHpHO'-KHHGTH‘IGCKOﬁ TCOPpUHU CTPOCHUS BCUICCTBA. Macca
U pa3Mepbl aTOMOB H MOJICKYIIL. OHBITBI, HNOATBCPIKAAIOIIHNEC OCHOBHBIC IIOJIOXKCHUSA
MOHCKnyIpHO—KHHGTH‘ICCKOﬁ TCOpHUHU.

Mogenu TBép,[[OFO, KHUIKOTO U ra3006pa3H0r0 COCTOSIHMH BEIIECTBA. KpI/ICTaJIJlI/I‘{eCKI/Ie u
aMOp(l)HHe tena. OObSICHEHHE CBOICTB ra3osB, JKUIKOCTEN U TBépI[I)IX TEJI HAa OCHOBE MOJI0KEHUM
MOJ'ICKyJ'IprHO'—KHHeTquCKOﬁ TCOpHUH. CmaunBaHue u KalmnuJUIAPHBIC SBJICHUSA. TennoBoe
pacliupCHUC U CKaTue.

TeMnepaTypa. CBs3b TEMIICpATypbl CO CKOPOCTBKO TCIUIOBOTO MABHKCHUA YaCTHLI.
BHy’TpeHHﬂﬂ SHEPrus. CnocoObl HM3MEHEHHS BHYTpeHHeﬁ OHEpruun: TCIUIONICpEaAaa U
COBCPIHICHUC paGOTBI. Bungwr TCILIONICpeaaun: TCIJIOMPOBOAHOCTh, KOHBCKIHA, U3TTYYCHUC.



KomnuectBo TermuoTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBecue. YpaBHEHHE TEIUIOBOTo Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YJenpHas Temiora IuiaBieHus. [lapooOpazoBanue u KoHjaeHcarus. lcmapeHue.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS 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.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoenue TemnoBoro pacinupeHust Tel.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buasl Tenonepenayu.

OxnaxxkJieHue Npu COBEPLICHUH paOOTHI.

W ~NOU bk WNRE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaMH.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

[y
=

. HaGmronenue xumnenus.
. HaGnrogenne mocTostHCTBA TEMIIEPaTyphl TIPH TUTABJICHHH.
13. Moeny TEIUIOBEIX ABUTATEIIEN.

[E
N

Jlabopamopnuwie pabomel u onvimel.
1. OmnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYISPHOTO MPUTSKEHUS.
OnbITHI 0 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OnpITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.
4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.
5. OneIThl, JEMOHCTPHUPYIOIIUE 3aBUCHUMOCTh JaBJICHUS BO3IyXa OT e€ro oOnéMa u

HarpeBaHUs WIKN OXJIAKICHUS.
6. IlpoBepka rumoOTe3bl JIMHEHHONH 3aBUCHUMOCTHM JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUECKON TPyOKEe OT TeMIepaTypshl.
7. HaOnronenue M3MeHEHUs BHYTPEHHEH SHEPruu Tejla B pe3yibTare TEeIUonepenadyu U
pabOThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IIPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbI.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHe ¢
HarpeTbIM METAIIMYECKUM LIUITUHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue nporecca UCapeHus.
12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpuszanus Ten. JlBa poja UIEKTpUYECKHX 3apsiioB. B3anMopelicTBHE 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEUCTBHS 3apsDKEHHBIX TNl OT BEJIWYHMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuuI cynepno3uimu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsaoB. DIeMEHTapHbIA 3iekTpudeckuil 3apsan. CTpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUYHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B )KHIKOCTSIX U ra3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
MPOBOJIHUKA. YJEIbHOE CONPOTHBIEHHWE BemiecTBa. 3akoH Owma s ydacTka IIemu.
[TocnenoBarenbHOE U ApAILIEIBHOE COSTUHEHNE TIPOBOTHUKOB.

Pabota 1 MOILITHOCTD 3MIEKTPUYECKOro Toka. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOe noJie 3eMJIM U €ro 3HaYeHHe [T KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHuTHOE 1mosie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHUTATENh TOCTOSHHOTO TOKa. lcrmosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbeitel @apaned. SIBnenwe  snekTpoMarHMTHOW — MHAyKnMH. IlpaBumo  Jlenna.
OnekrporeHeparop. CrocoObl TOMYyYEeHHs] DJICKTPUUECKOW DHEPruu. OJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4ecKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKUI TOK B KHUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBHe€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HAIPABJIECHUS UHIYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BO3HUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopuwvie padbomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH TET UHIYKIIUEH U PU COTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO TOJIS HA TPOBOAHUKU U JUJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTOpa U HANPSKEHUS Ha pE3UCTOpeE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIUHbI, TUIOIAIN [TOIIEPEYHOr0 CEYEHUs U MaTepHara.
8. IlpoBepka mpaBuiia CIIOKEHHS HAIPsDKEHUN MpU TOCIEN0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia A CHIIbI TOKa MPU NapajuIeTbHOM COEIMHEHUU PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
11. OmnpenienieHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIOUKY, OT HaIlpsiKEeHUs
Ha HEW.
13. Onpenenenue KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHuTOB TMPU HUX OOBEIWHEHUH U
pa3JesieHun.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOACUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HaIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neicTBHUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.
20. U3mepenune KIIJI anekTpoaBuraTeIbHON yCTAaHOBKH.
21. OnbITHl MO HMCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUHU: HCCIIEIOBAaHHE
W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KECHUsA. PaBHOMEpHOEe mpsMoJMHENHOe JBMkKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

VYckopenue. PaBHoyckopeHHOE npsiMosiiHelHoe aBrkeHue. CBoOoiHOoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YI10Bast CKOPOCTH. LIEeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHS, CHJa TPEHUs
[IOKOs1, JPYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
HBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecoMocTh u
IIEpPETPY3KH.

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

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus C:karod nNpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME IMyTell M TPACKTOPUN JBIKEHUSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKHUX SIBJICHUH, TPOUCXOIIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KCHHH OTHOCUTEIBHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla U JISHCTBYIONIEH Ha HETO CHJIBI.

8. HabOmroneHune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aMMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHne UMITYJIbCa TIPU HEYIPYTOM B3aMMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COJIIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHue MeXaHU4eCKOW SHEPTUuu Mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHHE MEXaHUYECKOM PHEPTUHU MIPU ABMXKEHHUHU TeJla NOJ1 JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeiHEd CKOPOCTU CKOJIBKEHUS Opycka WM JABMXKEHUS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IMPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
Ha4aJIbHOU CKOPOCTH.

5. TlpoBepka TruMOTE3bl: €CIAH MPU PABHOYCKOPEHHOM IBMKEHUM O€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCA KakK psAJd HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMAaJIBbHOIO
JTaBJICHUSI.

7. Omnpenenenne koduieHTa TpeHUs CKOIbKEHUSI.

8. OmnpezneneHue KECTKOCTHU NMPYKUHBL.



9.

Omnpenenenue pa®OTBHl CWIIBI TPEHUS IPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Ompenieniearie  pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3zngen 9. Mexannyeckune K0J1e0aHUA M BOJHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMIA: MEPUOJI, 4acToTa,
aMIMTyna. MareMatud4eckKuil M NpPY)KMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0JIeOaTEITbHOM JIBIKCHHU.

3aryxaromue koyieOanus. BeiHyxaeHHbIe Konebanus. Pe3onanc. MexaHHYeCKHUE BOJIHBIL
CpoiicTBa MexaHnueckux BOJIH. [IpomonpHbIe U TIOepeyHbie BOTHBI. J[JInHA BOJHBI M CKOPOCTh

e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.
Jemoncmpayuu.

=
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Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenne npooIbHBIX U MTOTIEPEYHBIX BOJH (Ha MOJIENN).

HabnroeHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acTOTH U IEPUOA KOJeOaHUN MAaTEMAaTHUYECKOTO MasiTHUKA.
Omnpenenenre 4acTOThl U Meproia KoiaeOaHui Npy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH Tepuoja KoJieOaHMH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUNH MPYKMHHOTO MasiTHHUKa OT MacChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHUM Tpy3a, MOABEIIEHHOTO K HHUTH, OT
Macchl rpysa.

OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb IIepuoja KoJiedaHW MPYKMHHOTO
MasTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUSL.

Pa3nen 10. DnekTpoMarHuTHOE 1M0JIe ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. [1Ikana snexTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 37eKTPOMAarHUTHBIX BOJIH JUIsI COTOBOM

CBA3U.

DyeKkTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBoOMiCcTBa CBeTa.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOUJIILHOTO Teﬂe(bOHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimoiimHelHOE pacnpoCTpaHEHHE CBETa.
3atmenus Connua u JIynsl. Otpaxkenue cBerta. [1nockoe 3epkasno. 3akOH OTpa)KEHHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmuze. Omnrtuyeckas cucrema (oToammapara, MHUKPOCKONA U
Tesneckona. ['a3 kak onTuyeckas cucteMa. ban3opykocTs U 1ajdbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

W ~NUkWN e

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n300paskeHH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TeJIECKOTA.

10. Monaens riasa.
11. PaznoxxeHue 6esnoro cBeTa B CIIEKTP.

12. [lomyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

N o wu bk

NccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHnue xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YTiia MPEJIOMIICHHUS] CBETOBOTO Jy4a OT yIJia MajeHus Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenue n300pakeHUI C TOMOIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO 1IBETa MPEJAMETOB NpPU WX HAONIONEHUU 4Yepe3 ILIBETOBbIC
(UITBTPBI.

Pa3nen 12. KBanTOBLIC SIBJICHHUS.

Omnwiter Pe3epdopna u muranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBanThl. JInnelyaTbie ClIeKTpHI.

PamnoaktuBHOCTE. Asbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxinonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpaimienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCEN. DHEPrus CBS3U
aToMHBIX saep. CBsi3p macchl U 3Heprud. Peakuuu cuHTe3a u jeneHus saep. Mcrounuku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

o Uk wnNeE

CrieKTpspl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITyYEeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOIYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTy4eHUSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIrUM YacTUIBl 110 TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. HM3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHTEILHO-00001AKOIIINI MOIYIb.

[loBTOpUTENBbHO--0000MIaIOIUMI  MOIY/Ib [peAHa3HAuYeH Jyld CUCTEeMaTH3aluu U
00001IeH!sT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC IJId MOATrOTOBKH K OCHOBHOMY IoCyJapCTBEHHOMY 3K3aMCHY I10
¢bu3uke a1 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEeSTeNIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJIbTaTOB 00y4eHUs, (hOPMHUPYETCS €CTECTBEHHOHAY4HAs!
IrpaMOTHOCTb: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabl W TCXHHUKH,
OBJIaICHUC YMCHUAMU OOBSICHATH (1)I/I3I/I‘~IGCKI/IG SABJICHUA, NPUMCHAA TIOJYYCHHBIC 3HAHUS,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJIBHEBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pa3jiera pealn3yercs 3a CYET TOTo,
qTo o6yqa}0mnecs[ BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHSITH (1)I/ISI/I‘IGCKI/Ie SIBJICHU S
B OKpY)Karolllel MpUpoie U MOBCEIHEBHOM KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOAbBI MCCICAO0OBaHUA (bHSHLIeCKI/IX ﬂBHeHHﬁ, B TOM 4YHCJIEC JIA
IIPOBEPKHU IMIIOTE3 U MOTYYCHHs TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HayyHblE OCHOBBI HambOoJiee BAXKHBIX JOCTUKEHMH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, NPAKTUYECKOTO HCIIOJIB30BAHMS DPA3JIMYHBIX HMCTOYHHKOB HSHEPIMM Ha OCHOBE
3aKOHA IIPEBPALEHUS U COXPAHEHMSI BCEX M3BECTHBIX BUOB DHEPTUHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHUS HampaBJIeHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy

oOyyaromerocst OyyT cOpMUpPOBAHbI CIEAYIONIUE TUIHOCTHBIE PE3YIbTAThl B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

— TPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3MUECKOM
HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpa:kIaHCKOr0 M yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

— 0CO3HAaHHE B&XKHOCTH MOPAIbHO--3TUUECKUX MIPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

— BOCIIPUSATHE ICTETUUYECKUX KadeCTB (PM3MYECKON HayKd: €€ TapMOHWYHOTO IMOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

— OCO3HaHHE IIEHHOCTH (PU3MYECKON HAayKHM KaK MOIIHOTO WHCTPYMEHTAa TO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HUHTEPECA K UCCIIEI0BATENIbCKOM 1EATEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI U IMOLMOHAJIBLHOI0 0J1ArONOJYyYHS:

— OCO3HaHHe LIEHHOCTH 0Oe30macHoro obpasa *H3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 TMOBEACHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

— chopmMupoBaHHOCTH HaBbIKa pedIeKCHH, PU3HAHUE CBOETO MpaBa Ha OIMKUOKY M TaKOTro
K€ IIpaBa y Jpyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4acTHe B pEelICHUH MPaKTHYECKHUX 3ajau (B pamMKax ceMbU, 00pa30BaTeIbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJbHOM HAampaBiIE€HHOCTH,
TpeOyIOIMMX B TOM YHCIie U GU3NIECKUX 3HAHUH;

— UHTEpEC K MPAKTUYECKOMY U3YUYCHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOII;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHeHTalus Ha TMpUMEHeHHe (QU3NYECKUX 3HAHWM [JIs pelieHus 3axady B 00JacTu
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLIel cpebl;

— OCO3HaHHE TTI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHHUs,

8) ajanTanyu K U3MEHSIIOIMMCH YCJIOBUSAM COLUAJBHON U IPUPOIHON cpeabl:

— MOTpeOHOCTh BO B3aMMOJCHCTBHM TMpPH BBINOJIHEHUU HCCIEIOBAHUM M TMPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IS TENbHOCTB;

— MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWW, B TOM HHKCIEe (OPMYITHPOBATH HUICH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHUE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTEHTHOCTEH B 00J1aCTH (DU3UKH;

® — [UIAHUPOBAHME CBOETO PA3BHUTHUS B MPHOOPETCHUU HOBBIX (M3UUCCKUX 3HAHUM;

® — CTpEMJICHUC aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA K SKOHOMHUKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e — OIICHKAa CBOUX JICHCTBHHM C YY€TOM BJIHMSHHS Ha OKDPYXKAIOIIYI0 CPEIy, BO3MOMKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEIAMETHBIE PE3YJIbTATHI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUYAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yueOHbIE AEUCTBUSI, PETYIATUBHbBIE YHUBEPCAIbHbIE YUeOHbIE AEUCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eiicTBUsA:
® BBISBIIATH U XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBJICHUH);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN NMPU3HAK KIaCCH(PHUKAIINN, OCHOBAHHS I 000OIICHUS
Y CPaBHCHWS,;
® BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH, NPUYMHHO--CICACTBEHHbIE CBSI3U NPU U3YYEHUH (PU3NYECKUX SIBICHUH U
MPOLIECCOB, J€NaTh BBIBOJBI C HCIHOJB30BAHUEM JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aK/IIOYEeHUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSATENIbHO BBIOMpPAaTh CMOCOO pemieHuss ydeOHOW (u3uueckod 3amayu
(cpaBHEHHE HECKOJbKUX BapHaHTOB pEIIeHMs, BBIOOp HamOoJiee MOAXOSIIEr0 C
y4€TOM CaMOCTOSITETTLHO BbIJICIEHHBIX KPUTEPHUEB).
Ba3oBble ucciienoBarebCcKHe N1eiCTBUA
®  CIOJIb30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOSATEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIH
(bu3MYeCKUil HIKCIEPUMEHT, HEOOJIBIIOE UCCIIeIOBAaHHE (PU3UUYECKOTO SIBIICHUS;
® OIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MMOJTYUYCHHYIO B XOJI€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,
® [POTHO3UPOBATH BO3MOKHOE JANbHElIee pa3BuTHE GU3NUYECKUX MPOIIECCOB, a TaKXKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3NIUYHBIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpU TMOHCKE U OTOOpe
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIoKEeHHON yueOHOM Pu3ndeckoit 3a1auu;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATH MHPOPMAIHMIO PA3TUYHBIX
BUJIOB ¥ JOPM TMpeACTaABICHUS;



® CaMOCTOSITETIbHO BBIOMpPATh ONTUMANBHYIO (opMy npencTaBieHUs HHOOPMAIMU U
WUTIOCTPUPOBATH pelIacMble 33/1a4l HECJIIOKHBIMU CXeMaMH, AMarpaMMaMu, UHOH rpadukoi u
WX KOMOWHAIUSMHU.

KoMMyHuUKaTHBHBbIE YHUBepcaAJbHbIE YUeOHbIe el cTBUA:

e B Xxone OOCyxkIeHHs y4eOHOTOo Marepuana, pe3yJbTaToB JabOpaTOPHBIX padoT
MIPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl W BBICKa3bIBaTh WJICH,
HAaIleJICHHBIE Ha PEICHUE 33/1a4H U TOJIEpKaHue 01aroKenaTebHOCTH OOIIEHHS,

® CONOCTAaBIIATh CBOM CYXKICHUS C CYXKICHHAMH JPYTUX YyYacCTHUKOB JHMajiora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

® BBIPAXATh CBOIO TOUKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

e NyONWYHO  TPENCTABISATH  PE3YNbTAThl  BBHIMOJIHEHHOTO  (PM3MYECKOTO  OMBITA
(9KcTIeprMeHTa, UCCIIEAOBAHMS, TTPOCKTA);

® [IOHMMATh W UCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW M WHAWBUIYAJILHOW PabOTHI MIpH
pELIeHUH KOHKPETHON (pr3nueckoil mpoOiemsl;

® IMPUHUMATH €I COBMECTHOW JIEATEIBHOCTH, OPraHW30BHIBATh JCHCTBUS 1O €€
TOCTIDKEHUIO: paCIIPEeNieNATh POJIH, OOCYKIIaTh MPOIECCH U Pe3yNIbTaThl COBMECTHON palOTHI,
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

® BBHITIOJHATH CBOIO YacTh pabOTHI, JMOCTUTas KadeCTBEHHOTO pe3yjibTaTa IO CBOEMY
HATPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBHS C IPYTHMH WICHAMH KOMAH/IBI;

® OIICHWBATH KAUYECTBO CBOETO BKJIaJa B OOMIMIA MPOJYKT MO KPUTEPHUSIM, CAMOCTOSTEIEHO
c(OpMyYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOAEHCTBHSL.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

® BLISIBJISITH MPOOJIEMBI B KU3HCHHBIX U YUEOHBIX CHTYAIUAX, TPEOYIOMHUX JJIsl PEIICHUS
(hbM3UYECKUX 3HAHU;

® OPUEHTUPOBATHCS B PA3JTUYHBIX IOAXOJAX MPUHATHSA peHIeHUH (MHIUBUIyaIbHOE,
MPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUI TPYIION);

® CaMOCTOSITEJILHO COCTABJISITh AJATOPUTM pernieHus (PU3WYecKOW 3aJavyd WM IIaHa
HCCAEAOBaHUS C  Y4€TOM  HMMCIONIMXCA PECYypcoB W COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeAsiaraeMble BapUaHThl PELICHU;

e Jie1aTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTEJJIEKT:

® JaBaTh /ICKBATHYIO OIICHKY CUTYallUU U MpeJyiaraTh MiiaH e€ U3MEHEeHHUS,

© 00BSACHATh MPUYHUHBI JOCTHXKCHUSI (HEIOCTIKEHUS) Pe3yIbTaTOB AEATEIbHOCTH, AaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCIE B XOJ BBHIMOJHEHUS (DU3MUECKOTO
WCCIIEIOBAaHUSI WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBIIMUXCS CHUTYaIlUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYIHOCTEIH;

® OLICHUBAaTh COOTBETCTBUE PE3YNbTaTa LIEJIA U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JPYroro 4eloBeKa B XOJe CIOopa WM JUCKYCCHUHM Ha HAayYHYIO
TEMY, HIOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

eIpH3HABAaTh CBOE TMpaBO Ha OMMOKY MPU pemieHuH (U3NYECKUX 3aJad WU B
YTBEPKJICHUSIX HA HAYYHbIE TEMbI M TAKOE K€ MPaBO APYTOro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeaMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

o UCTIOJB30BaTh  MOHATHS:  (U3WYECKHE W XUMHUYECKHE  SBJICHUS,
HaOJI0/IeHUE, SKCIIEPUMEHT, MOJICNb, TUIIOTE3a, SAMHUALIBI (PU3HMUECKIX BEIUYHH, aTOM,
MOJIEKyJIa, arperatHble COCTOSIHUS BemiecTBa (TBEpPIOE, >KHUAKOE, Tra3000pa3HoE),
MEXaHMYeCKOoe JBI)KEHHE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSMOJHMHEHHOE),
TpPaeKTOpus, PaBHOACUCTBYIOIIAs Cuia, neopmanus (ympyras, IUlacTU4YecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBI;

. pasznuyath sBieHUs (Iupdys3us, TEMIOBOE IBUKEHHE YACTHIl BEILECTBa,
paBHOMEpPHOE JIBI)KEHUE, HEPAaBHOMEPHOE JIBW)KCHUE, MHEPIINS, B3aUMOJICHCTBHE TET,
paBHOBecHe TBEPIBIX TN C 3aKPEIUIEHHOW OCBIO0 BpAIICHHUs, Iepeaada JaBJICHUS
TBEPIBIMU TENIAMH, XHUJIKOCTSIMH W Ta3aMHu, aTMOc(epHOe JaBleHHE, TUIaBaHHE Tel,
MpEeBpaIeHUs] MEXaHUYECKON DHEPruH) MO OMMCAHHUIO WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPHPYIOIINX TaHHOE (PU3UUECKOE SBIICHHE;

o pacrio3HaBaTh TPOSIBIICHHE HM3YYECHHBIX  (U3UYECKUX  SIBICHUH B
OKpYXKalollleM MHpe, B TOM 4HCIEe (QHU3NYECKUE SBICHHUS B MPHPOJE: HPUMEPHI
JBUKCHHS C PA3TUYHBIMU CKOPOCTSAMU B KUBOUW U HEXKUBOUW MIPHPOJIE, ICHCTBUE CHITBI
TPEHUs B IPUPOJIC U TEXHUKE, BIHMSIHAE aTMOC(HEPHOTO JTABJICHUS Ha )KUBOW OPraHM3M,
IJIaBaHue phIO, ppIYaru B TeJe YelloBeKa, IPHU 3TOM MEPEBOIUThH MPAKTHUUECKYIO 3a]a4y
B Y4eOHYIO0, BBIJICIIATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3UUECKHUX SIBIICHU;

o OTHCHIBATh U3yYEHHbIE CBOWCTBA TeNl U (HU3UUYECKUE SBICHUS, UCTIONb3YS
(dbu3uveckue BeTuIrHbI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCTH,
CpeIHsIsl CKOPOCTbh, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC Tella, Cujla TPEHHUS, JaBlICHUE
(TBEpImoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHUYecKas padora,
MOIIIHOCTh, IUJICYO CHJIBL, MOMEHT CHJIbI, KOX(PQHUIMEHT IOJE3HOTO JIEHCTBUS
MEXaHHU3MOB, KMUHETHUYECKasi U MOTEHLMaJIbHasl PHEPTus), IpU OMHCAHUM MPABUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYMH, UX 0003HAYCHUS U €TUHULIBI
(bu3nyecKux BEJIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIONINE JNaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3MYECKUX BENUYHH;

o XapaKTepu30BaTh CBOMCTBA Tel, (U3WYECKUE SIBICHUS M TPOIIECCHI,
WCIOJIb3YSl TpaBHJIa CJIOXKEHUS Ccuil (BIOJb OJHOM MpsMOi), 3akoH ['yka, 3aKkoH
[Tackans, 3akoH Apxumeaa, PaBUiIO paBHOBECHUs pbryara (010Ka), «30J10TOE MPABHIIO»
MEXaHUKH, 3aKOH COXPAHEHUS MEXaHMYECKOW SHEPruu, IPU STOM J1aBaTh CIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMMCHIBATh €TO0 MaTEMATHUYECKOE BBIPAKCHHE;

o OOBSICHATh (PU3MUECKHUE SBJICHUS, IPOIIECCHl M CBOWCTBA TEJl, B TOM YHUCIIe
U B KOHTEKCTE CHUTyalluii MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBHISBIATH
MIPUYUHHO--CJIE/ICTBEHHBIE CBS3H, CTPOUTHh OOBACHEHHE U3 1—2 JOTMYECKUX IIaroB C
omopoit Ha 1-2 M3yueHHBIX CBOMCTBa (PU3MUECKUX SIBICHUM, (PU3HMUECKUX 3aKOHA UITU
3aKOHOMEPHOCTH;

J pemiatb pacdy€THble 3amadud B 1—2 JEHCTBUA, WCIONB3YS 3aKOHBI U
(dhopmyIibl, cBsI3bIBatONINE (DU3UUECKUE BETMYUHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a1a4u
3aMMChIBaTh KPAaTKOE YCIOBHE, MOJCTABIATH (DU3UUYECKUE BEIUYUHBI B (POPMYIBI U



MPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOAWMBIC JUIS PELICHHS
3a7a4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (DPU3NUIECKOI BETMUNHBL;

J pacro3HaBaTh MPOOJIEMBIl, KOTOpPHIE MOXHO PpEHIMTh NpPU OMOIIH
(GU3NYEeCKUX METOJOB, B OIWCAaHWM HCCIEAOBAaHUS BBIICHATH IPOBEpSEMOE
MIPENIONIOKEHNE (TUINOTE3Y), pa3IndyaTh U UHTEPIPETUPOBATH MOJIy4YEHHBIN pe3yibTar,
HaXOJUTh OLIMOKH B XOJI€ OIbITA, JIEJIaTh BBIBOJIBI IO €T0 PE3YJIbTaTaM;

J OPOBOAMUTH OMNbITBI 1O HAOMIOAEHMIO (U3MYECKUX SBICHUM WM
(U3NYIECKUX CBOMCTB Te: (POPMYIUPOBATH MPOBEPSIEMbIE MPEINOJIOKEHHS, COONPATh
YCTAaHOBKY U3 MpPEIJIOKEHHOTO OOOpylOBaHUsS, 3allUChIBAaTh XOJ OMNbITa W
(hopMyIMpOBaTh BHIBOIBI;

J BBINIOJIHATh MpPSIMbIE W3MEPEHMs] PACCTOSIHMS, BPEMEHH, MacChl Tea,
o0béMa, cuUIBl W TeMIepaTypbl C UCIHOJIb30BAaHHUEM AaHAJOTOBBIX M LU(POBBIX
puOOpPOB, 3aMUChIBaTh IOKa3aHUS NPUOOPOB C YYETOM 3aJaHHOM aOCONIOTHOMN
IIOTPEITHOCTH U3MEPEHUN;

° MPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOM (PU3UUYECKON BEJTMYUHBI OT
JIPYrol C HCIOJIb30BAaHWEM MPSAMBIX H3MEpPEeHHH (3aBUCUMOCTH IYTH PaBHOMEPHO
JBUKYIIETOCS Tela OT BPEMEHHU JBIKEHUS Teja, CHJIbI TPEHUs CKOJIbKEHHUS OT Beca
Tena, KadyecTBa OOpaOOTKH TIOBEPXHOCTEH TeN W HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIOL[AJAU COTNPUKOCHOBEHUSI TeJ, CHJIBI YIPYrOCTH OT YUIMHEHUS MPYKHUHBI,
BBITAJIKUBAIONIEH cuibl OT 00BbEMa MOTPYKEHHOM YacTH Telna W OT IUIOTHOCTH
KUAKOCTH, €€ HEe3aBHUCUMOCTH OT IUJIOTHOCTH TejJa, OT TJyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEeJOo, YCIOBUHM IUIaBaHUS TeJ, YCIOBUN paBHOBECHs pblyara U OJIOKOB),
y4yacTBOBaTh B IUIAHUPOBAHUU Y4eOHOTO HCCIEIOBaHUs, COOMpATh YCTaHOBKY U
BBITIOJIHATh M3MEPEHUs, CJenys MPEeAsIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3yIbTaThl
MOJIyY€HHOH 3aBHUCUMOCTH (DU3MUYECKUX BEIMYMH B BUJE MPENJIOKEHHBIX TaOIUIl U
rpaduKoB, eaTh BIBOBI [0 pe3yJbTaTaM HCCIeI0BaHUS;

. IPOBOJAUTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKHX BEIUYUH (IJIOTHOCTD
BEILIECTBA JKUJIKOCTU U TBEPJOrO TEJA, CUJIA TPEHUS CKOJIbKEHHUS, TaBJICHUE BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasgs Ha MOTPYKEHHOE B KUIAKOCTh TEJIO,
KO3(h(UIMEHT MOJIE3HOTO JEHUCTBUSL MPOCTHIX MEXAHU3MOB), CIIEAys MPEJI0KEHHON
WHCTPYKUMU: MIPU BHIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI;

o coOroAaTh npaBuia TEXHUKU 0€30MacCHOCTH IpH paboTe ¢ 1abopaTOpHBIM
obopynoBaHueM;
o yKa3bIBaTh MPUHLHUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:

BECBl, TEPMOMETp, JUHAMOMETp, COOOIIAOUIMEcs COCyAbl, OapoMmerp, pblyar,
MOJIBWKHBIM U HEMOABUKHBIN OJI0K, HAKJIOHHAS IJIOCKOCTb;

o XapaKTepu30BaTh NPUHLMIBI  JEMCTBHUS M3Y4YEHHBIX MHpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOl Ha MX ONMCaHUS (B TOM YHUCIE: MOIIUIHHUKH,
YCTPOMCTBO  BOJONPOBOJA, THUIAPABINYECKUI IIpecc, MAaHOMETpP, BBICOTOMED,
MOPIIHEBOI HAcoc, apeoMeTp), UCHOJIb3Ys 3HAHHUSA O CBOMCTBAX (pU3MUYECKHUX SIBICHUMN
1 HEOOX0IMMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

o OPUBOAUTE  MpHUMEpbl  (HaXOIUThb  MHPOPMALMIO O  MPHUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEIHEBHOW MXU3HHU IS
oOecrieyeHuss 0e30MaCHOCTH TMpH OOpaIleHuHd C NpudopaMH M TEXHHUYECKUMHU



YCTPOMCTBAMH, COXpPAHEHHUS 3/J0pOBbS U COONIONEHHS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYKAOLIEH CPELIE;

J OCYIIECTBIISITH OTOOpP HMCTOYHMKOB uH(popmanuu B HHTepHere B
COOTBETCTBUU C 3a/laHHBIM MOHCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOUIUXCS 3HAHUM U
myTéM CpaBHEHHSI Pa3IMYHBIX HCTOYHUKOB BBIJIENIATH HHPOPMALIUIO, KOTOPAs SBIISIETCS
MIPOTUBOPEYUBOM UII MOXKET ObITh HEJJOCTOBEPHOIA;

J UCIIOJIb30BAaTh MPYU BBIIOJHEHUU Y4EOHBIX 33JJaHUN HAyYHO--TIONYJISPHYIO
AUTEpaTypy (U3NYECKOTO COJEpKAHUSA, CIPABOYHBIE MAaTEpHUalbl, PECYpChl CETH
WntepHer, Bmagerp npuéMaMHM KOHCHEKTHPOBAHWS TEKCTa, MpeoOpa3oBaHUs
nH(OPMALIUN U3 OJTHOW 3HAKOBOW CUCTEMBI B JIPYTYIO;

. co3gaBaTb COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB HH(OpMaLMKU (PUINYECKOTO COJCp)KaHUS, B TOM UHCIE
NyOJIMYHO JenaTh KpaTKWe COOOLIEHUS O pe3yibTaTax IPOEKTOB WM Y4EeOHBIX
HCCIEA0BAaHUM, IIPU 3TOM I'PaMOTHO HCIIOJIb30BATh M3YYEHHBIN NMOHATHWHBIN arapar
Kypca (pU3MKH, COMPOBOXK/IATh BBICTYINIEHUE TIPE3EHTALUEH;

. MpU BBIMIOJIHEHUU YYEOHBIX IPOEKTOB M MCCIEIOBAHUN paCIpenensTh
00s3aHHOCTH B TPYINIE B COOTBETCTBHM C IOCTAaBJIEHHBIMU 3a/JadaMH, CIEAUTH 3a
BBIITOJTHEHUEM IIJIaHA JEHCTBUM, aJeKBaTHO OICHMBAThL COOCTBEHHBIM BKJIaJg B
NeSITeNIbHOCTh T'PYIIbI, BBICTpaUBaTh KOMMYHUKATUBHOE B3aWMOJIEHCTBUE, YUUTHIBAS
MHEHHUE OKPY>KaIOLIUX.

K koHiy oOyueHus B 8 kJiacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

o HCIIOJIB30BATh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIIIMUECKUE U aMOp(HbIE
TE€Na, HACBIIIEHHBIM W HEHACBILICHHBIA IIap, BJIAXXHOCTb BO3AyXa, TEMIEpaTypa,
BHYTPEHHSS JHEPrus, TEIUIOBOM JBUTATENb, DJIEMEHTAPHBIM JJIEKTPUYECKUN 3apsf,
IEKTPUYECKOE I10JIE, IIPOBOJAHUKH U JAUIICKTPUKH, TOCTOSHHBIM IEKTPUYECKUH TOK,
MarHuTHOE T0JIE;

o pa3nuuarh SBJIEHUS (TEMJIOBOE pPACIIMpPEHHE U CXKaTue, Terionepenaya,
TEIUIOBOE  PAaBHOBECHE, CMayMBaHWE, KAWUIAPHBIE  SBICHHUS, HCIAPECHHE,
KOHJIEHCAllMs, IUIaBJICHHEe, KpUCTAIN3alus (OTBEpIeBaHNUE), KUIIEHHE, TeIIonepeiaya
(TErIonpOBOIHOCTh, KOHBEKLMSA, M3JIy4€HUE), SJIEKTpU3alus Tel, B3aUMOACHUCTBUE
3apsA70B, JEUCTBUS UIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aWMOJICHCTBHE
MarHuTOB, JEUCTBME MAarHUTHOIO IOJI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHAYKIMS) 1O OIHUCAHHI0O MX XapaKTepHBIX CBOHCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (pr3nYecKoe sIBJICHUE;

o pacrio3HaBaTh IPOSBICHUE H3YYCHHBIX (PU3MUYECKUX  SBICHUHA B
OKpY>KarollleM MHpE, B TOM 4uciie (pu3nyecKue sIBIEHUS B MPUPOJE: MOBEPXHOCTHOE
HATSOKEHUE W KalWUIPHBIE SBJICHUS B MPHUPOJAE, KPUCTAUIBI B IIPUPOJE, U3ITyUYEHUE
CouHnla, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHE,
CHera, JJIEKTpUYECKHE SIBJICHHA B aTMocdepe, HIEKTPUYECTBO KUBBIX OPraHHU3MOB,
MarHuTHoe mosie 3eMiH, JApeld MOoJIOCOB, POJIb MArHUTHOTO MOJIA JAJSl KU3HM Ha
3emiie, MOJIIPHOE CHSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33Jauy B y4eOHYIO,
BBIJICJISATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SIBICHUH;

J OINMCBIBATh U3yUECHHBIE CBOMCTBA TeNl M (PU3MUECKHUE SBIICHUS, UCIONb3YS
¢u3nyeckue BEIWYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIIOTHI,



yIelIbHAsl TeIUIOEMKOCTh BEILECTBA, yAEIbHAs TEIIOTA IUIABICHHUS, yAEIbHAsA TEIUIOTA
napooOpa3oBaHus, y/AelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(UIMEHT MOIEe3HOTO
JEUCTBUS TEIJIOBOM MAIMHBI, OTHOCUTENIbHASI BJIAXKHOCTH BO31yXa, JIEKTPUYECKUU
3apsl, CHJIa TOKAa, DJJIEKTPUYECKOE HANpPsDKEHHWE, CONPOTUBIICHUE IIPOBOJHUKA,
yII€JIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IpU
ONMCAHUU MPaBWIbHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYHUH,
0003HaueHHs ¥ eIUHUIBI (U3NIECKUX BEIWYHMH, HAXOJUTh (HOPMYIBI, CBSA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIUUNH;

. XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SIBJIEHUS M IPOILECCHI,
HCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUS MOJIEKYISPHO--KUHETUYECKOM TEOPUU CTPOCHHS
BEIIECTBA, NPUHIUIN CYNEPIO3ULIMU TMoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHUs 3apsia, 3akoH Oma ans ydacTka uLemnu, 3akoH Jxoyns—JleHuma, 3akoH
COXPAaHEHHUs DJHEPruM, MpPU 3TOM JaBaTb CJIOBECHYIO (OPMYIHPOBKY 3aKOHA H
3aIMCBIBATh €r0 MaTEMATHYECKOE BEIPAKEHUE;

. O0O0BACHATH (DM3MYECKHE TPOLIECChl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE  CUTyallUd  NPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH
MIPUYHUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
onopoit Ha 1-2 u3yueHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, PU3NUECKUX 3aKOHOB UJTU
3aKOHOMEPHOCTEN;

. pemarb pacy€THble 3a7adyd B 2—3 JEUCTBHS, HCHOJIb3ys 3aKOHBI U
(GopMyIbl, CBA3bIBAIOIINE (PU3NUECKUE BEIIMYMHBL: HA OCHOBE aHaJIM3a YCJIOBUS 3a7a4M
3alMCHIBAaTh KPATKOE YCIIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX JJI PELICHUS 3alayH,
BBIOMPATH 3aKOHBI U (pOpMyJIbl, HEOOXOAUMBIE Ul €€ PELICHUs], IPOBOIUTH PACUETHI U
CPaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NUECKON BEITMUMHBI C U3BECTHBIMU JaHHBIMU;

o pacro3HaBaTh IpOOJIEMBI, KOTOpPbIE MOXHO PpEHIMTh HpPU IOMOIIU
(GU3NYEeCKUX METOJIOB, UCHOJb3Yysl ONUCAHHE HCCIEIOBaHMs, BBIICIATH IPOBEPsIeMOe
IIPENIIOJIOKECHHE, OLICHUBATh IPaBUIIBHOCTh IOpSAKA INPOBEIACHMS MCCIENOBAHUSA,
JIeJIaTh BBIBOJIBI;

o IOPOBOJUTH OIBITBI 1O HAOMIOAEHHIO (U3NYECKUX SBICHUH WM
(bu3n4YecKuX CBOWCTB TeJ (KalWIISPHBIE SBJICHHS, 3aBUCUMOCTD JIaBICHUS BO3/lyXa OT
ero oObéma, TemIeparypbl, CKOPOCTH IIpolLecca OCTbIBAHUS M HarpeBaHUs IpH
U3IYyYeHUH OT LBeTa u3Jydarouled (morjomaromei) HOBEPXHOCTH, CKOPOCTh
HCIIApPEHHs BOABl OT TEMIEPATyphl JKUAKOCTH W IUIOIIAAUM €€ IOBEPXHOCTH,
UIEKTPU3aLKA Tel W B3aUMOACUCTBHE DIIEKTPUYECKUX 3apsioB, B3aUMOJICHCTBHE
IIOCTOSIHHBIX MAarHWTOB, BU3YaJM3allds MAarHUTHBIX II0JE€H IMOCTOSHHBIX MAarHUTOB,
JEUCTBUSL MAarHUTHOIO IIOJII HAa IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA AJIEKTPOJBHUraTeNsi IOCTOSIHHOTO TOKa): (OpPMYIUpOBaTh MpoBepsieMble
MPENOI0KEHNs, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOTO 000pyI0BaHUs, ONUCHIBATh
X0/ O1bITa U (POPMYIINPOBATH BHIBOJIBI,

. BBIIIOJIHATh ~ IPSAMBIE  U3MEPEHUs  TEMIIEpaTypbl,  OTHOCHUTEIBHOU
BJI&XHOCTH BO3JyXa, CHWJIbl TOKA, HANPSHKEHUS C HCIOIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3MYECKUX BETUYMH, CPABHUBATH Pe3ylbTaThl U3MEPEHUH ¢
y4€TOM 3a7]aHHOM aOCOJIFOTHON MOTPEIIHOCTH;

. MIPOBOJIUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETUUYUHBI OT
JpYrol ¢ HCIHOJb30BaHUEM MPSAMBIX HM3MEPEHUH (3aBHCHUMOCTH COIPOTHBIIEHUS



IIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJM IIONEPEYHOTO CEYEHUs U YACIBHOIO
COIIPOTHUBIICHHUs BEIECTBA IIPOBOJHUKA, CHJIBI TOKA, MAYLLETO 4Ye€pe3 IPOBOJHUK, OT
HaIIpsDKEHUs Ha IPOBOJHUKE, MCCIENOBAHME IIOCIIEIOBATEIBLHOIO M I1apauIeIbHOIO
COCJIMHEHUH NPOBOJHMKOB): IUIAHHPOBATH HCCIENIOBAaHHE, COOMpPATh YCTAaHOBKY H
BBITIOJTHATE M3MEPEHHs, CIEAys TPEATIOKEHHOMY IIaHy, (PUKCHPOBATH pPE3yJabTaThI
MOJIydeHHOM 3aBHCHMOCTH B BHJEC TaOmUI] W TpaduKOB, JeNaTh BBIBOABI TI0
pe3ynbTaTaM UCCIEeI0BAHUS;

. IPOBOJAUTH KOCBEHHBbIE H3MEpeHUs (U3NYECKUX BEIUYMH (yIelbHas
TEIUIOEMKOCTh  BEIIECTBA, CONPOTUBIEHUE IMPOBOJHUKA, pPabOTa U MOIIHOCTb
NIEKTPUYECKOTO0 TOKA): IUIAHUPOBATh HU3MEPEHMs, COOUpaTh SKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJIelysl IPEMI0KEHHOW HHCTPYKIUH, U BEIYUCIIATh 3HAUCHUE BEJIMYNHBL;

J coOroAaTh NnpaBuia TEXHUKU 0€3011aCHOCTH IpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;
° XapaKTepU30BaTh MPUHUUIOBl JCUCTBUS H3YYEHHBIX HpHOOPOB U

TEXHUYECKUX YCTPOHCTB C ONOPOM Ha MX ONMHMCAHUA (B TOM YHCIIE: CUCTEMA OTOIICHUS
JIOMOB, TUTpPOMETp, TMapoBas TypOMHA, aMIEpPMETp, BOJBTMETP, CUETUHK
JNIEKTPUYECKOM  SHEPruu, JJIEKTPOOCBETUTENIbHBIE TPUOOPHI, HarpeBaTelIbHbIE
ANEKTPONPUOOPHl  (TIPUMEPHI), INEKTPUUYECKUE TPEIOXPAHUTEIH, DIECKTPOMArHUT,
AJIEKTPOABUTaTeNlb MOCTOSHHOTO TOKa), MCMOJb3ysl 3HAHUSA O CBOMCTBAaX (PU3MYECKHUX
SBIIEHUHN 1 HE0OX0IMMble (PU3NUECKHE 3aKOHOMEPHOCTH;

. pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEpPHUTEIbHBIE
MpUOOPHI 10 CXeMaM U CXEeMAaTUYHBIM PUCYHKaM (JKUIKOCTHBIN TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUraTeIb BHYTPEHHETO CrOPaHMs, DJIEKTPOCKOI, PEOCTaT),
COCTaBIIAITh CXEMbl JJEKTPUUYECKUX IEeTel C MOCIeI0BaTENbHBIM U IMapajljieIbHBIM
COCIMHEHHUEM  DJIEMEHTOB,  pa3iuyas  yCIOBHbIE  O0O3HAU€HHUS  AJIEMEHTOB
AIIEKTPUUECKUX 1ETICH;

o OPUBOJIUTH  NpUMEpbl  (HAXOAUTh  HH(OpPMALMIO O  MPUMEPaX)
MPAKTUYECKOI0 HCHOIb30BaHUS (PU3MUECKUX 3HAHUW B IMOBCEAHEBHOW >KW3HU IS
obecrieueHrus 0€30MACHOCTH TMpH oOpalleHuu ¢ nOpubopaMu U TEXHUYECKUMU
yCTPOMCTBAaMH, COXPAHEHUS 3JIOPOBbS U COOJIOACHHS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKpYXaIOIIel cpee;

o OCYILIECTBIISITh MOUCK HH(pOpMaluuu (U3HMYECKOTO COJEp)KaHUSA B
WNuTepHere, Ha OCHOBE UMEIONIMXCS 3HAHUM U MYTEM CpPAaBHEHUS JIOMOJHUTEIbHBIX
HMCTOYHUKOB BBIJIENIATh HHPOPMAIINIO, KOTOpAs SBJISETCS IPOTUBOPEUUBON UITU MOXKET
OBITH HETOCTOBEPHOIA;

o UCIOJIb30BATh MPHU BBHINOJHEHUU YU4EOHBIX 33JJaHUN HAYYHO--TIOMYISPHYIO
nuTepatypy (PU3UUYECKOro COJEepKaHUS, CIpPAaBOYHbIE MaTE€pUAIbl, PECypChl CETH
WNurtepner, Biamets npuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUA
nH(pOpMaIIUK U3 OJHOHN 3HAKOBOI CUCTEMBI B IPYTYIO;

. co3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE U KpaTKUE YCTHBIE COOOIIEHUS,
00001mas nH(pOopMaIHMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJIEPKAHMS, B TOM
qyclie MyONUYHO NPEACTABIATH PE3YyJNbTaThl MPOEKTHOW WM HCCIEeI0BATENbCKON
JESATENbHOCTH, TP 3TOM I'PAMOTHO HCIOJIb30BaTh U3YYECHHBIM MOHATHUHHBIM anmapar
Kypca (pU3MKH, COMTPOBOXK/IATH BBICTYIICHUE TIPE3CHTAIIUEH;

. MPU  BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (DU3UUECKUX
MIPOIIECCOB pacIpeieNisiTh 00A3aHHOCTU B TPYIIE B COOTBETCTBUHU C MOCTABJICHHBIMU



3alayaMM, CIEAWTH 3a BBIIOJIHEHWEM IUIaHA JEHCTBUH M KOPPEKTUPOBATH €rO,
a/IcKBaTHO OLICHMBAThb COOCTBEHHBIN BKJIAJ B JEATEIbHOCTb IPYIIbI, BbICTpaUBaTh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MIPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.
K xonmy oOyuenust B 9 kJjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

J UCIIOJIb30BAaTh IOHSTHUS: CHCTeMa OTcuéTa, MaTepualbHas TOUKa,
TPAaeKTOpHsl, OTHOCHTEIBHOCTh MEXaHMYECKOTO MABIDKEHHs, Aedopmarus (ympyras,
IJIaCTUYECKasi), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb U
MEepErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJNIO, LEHTP TSKECTH TBEPAOIO
Tella, paBHOBECHE, MEXaHMUYECKHE KOJIeOaHWs ¥ BOJIHBL, 3BYK, HWHOPa3ByK W
yIbTPa3BYK, AJIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTH U TATbHO30PKOCTH, CIIEKTPhI UCITYCKAaHUS U TIOTJIONIEeHUs], alibda-, OeTa-
U raMMa-H3JIy4yeHUs], U30TOIbI, SiJIepHasl YHEPreTHKa,

J pa3nuyath SBJIEHUS (paBHOMEPHOE M HEPABHOMEPHOE MpPSIMOJIMHEIHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MpPSIMOJMHEIHOE IBUKEHHE, CBOOOJHOE MaJIeHUuE Tell,
paBHOMEpPHOE JIBW)KEHUE 110 OKPYKHOCTH, B3aMMOJCICTBHE TeJ, pPEaKTUBHOE
JBUKEHHE, KoJjeOaTelnbHOE IBMKEHHME (3aTyXalolllue U BBIHYKJEHHBIE KOJIeOaHUs),
PE30HAHC, BOJIHOBOE JIBYKEHUE, OTpaKEHHE 3BYyKa, MPSMOJIMHEITHOE paclpocTpaHeHHE,
OTpa)X€HHE U MPEIIOMIIEHHE CBETA, MIOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3jiokKeHHe
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHBIX IIBETOB, AWCIEPCHUS CBETa,
€CTECTBEHHAs PaJUMOAKTHUBHOCTh, BOZHUKHOBEHHUE JIMHEWYATOrO CIIEKTpa H3ITyYCHHUS)
[0 OMHCAaHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX
naHHOE (M3HYECKOE SIBJICHUE;

o pacrmo3HaBaTh MPOSBIEHHE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpyXammeM mupe (B ToM uucie (U3HUecKue SBJICHUS B MPUPOJIE: MPHIUBBI U
OTNIUBBI, JBWXKeHHE MIaHeT COJIHEYHOM CHUCTEMBbl, PEAKTHUBHOE IBM)KCHHE IKHBBIX
OpPraHU3MOB, BOCIIPUSATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHUE BOJHBI,
I[yHaMH, 3XO, LIBETa TEeJl, ONTUYECKUE SBJICHUS B MPHUPOJE, OMOJIOTHUYECKOE JEeHCTBUE
BUJIUMOTO, yIAbTPa(PUOJIETOBOIO M PEHTTEHOBCKOTO W3Iy4EHHH, €CTECTBEHHBIN
pPaaMoOaKTUBHBIN (DOH, KOCMHYECKHE Y4, PaJUOAKTHUBHOE M3IIyuYE€HUE MPHUPOIHBIX
MUHEpPAJIOB, IEHCTBUE PaJIMOAKTUBHBIX H3IYyYCHUN HAa OPraHU3M 4YeJOBeKa), IPU 3TOM
MEPEeBOJIUTh MPAKTHUECKYIO 3a1ady B y4eOHYIO, BBIJENATH CYIECTBEHHBIE CBOWCTBA
(mpu3Haku) PU3NYECKUX SBIICHUA;

o OTHCHIBATh U3yYEHHBIC CBOMCTBA TeN U (DU3UUYECKUE SBICHUS, UCIIONIb3Ys
(dbusznuecKkue BeTUYHMHBI (CpEAHssI 1 MTHOBEHHAs CKOPOCTh TeJa MPU HEPABHOMEPHOM
JBUKEHHUH, YCKOPEHUE, MepeMellleHne, MyTh, YriioBas CKOPOCThb, CUJia TPEHUSs, CHiia
YIPYTrOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOTHOTO Ma/IeHHUs, BEC Tela, UMIIYJIbC Tela,
HUMITYJIBC CHJIBI, MEXaHudeckas padoTa W MOIIHOCTh, MOTEHIMAIbHASI SHEPTUs Tena,
MOJIHATOrO HaJ| MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAs SHEPTUsl CXKATON NpPYKUHBI,
KMHETUYeCKash DSHEeprus, TOJHas MEeXaHW4YecKas »JHEprusi, MepuoJ U YacToTa
Kose0aHWH, JUIMHA BOJHBI, I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOpPOCTh CBETa,
MoKa3aTesb MPEeIOMIICHHUS CPEJIbl), IPH ONMHUCAHUH MPABUIBLHO TPAKTOBATH (DM3MUECKUN
CMBICJI HCIIOJIb3YEMbIX BETUYMH, 0003HAueHHs M €AMHUIBI (PU3MUECKHX BETUYHH,
HaXoJuTh (OPMYINbI, CBS3BIBAIOIIUE JAHHYIO (DU3MYECKYI0 BEIUYMHY C APYTrUMH
BETUYMHAMH, CTPOUTH IPaPUKN U3yYCHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEUYHH,



J XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHHUS M IPOLECCHI,
UCTOJBb3Yysl 3aKOH COXPAHEHUS HSHEPTUH, 3aKOH BCEMHPHOTO TATOTECHUS, MPHHIIUI
CYNEpHO3UIUN CHI, IPUHLUI OTHOCUTENbHOCTH ['anmuines, 3akonsl HbploToHa, 3aK0H
COXPAaHEHHUS UMITYJIbCa, 3aKOHbl OTPAKEHUS M IPEIOMIIEHUS CBETa, 3aKOHBI
COXPAaHEHHUS 3apsAJ0BOI0 U MAaCCOBOIO YKMCEN IIPHU SAECPHBIX pEAKLUAX, IIPU ITOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUIECKOE BHIPAKCHHE;

J OOBSICHATH (hM3NYECKHE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE H B
KOHTEKCTE CUTYaIlil MPAaKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH PHYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ OMOPOM Ha 2—
3 W3ydYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

J pemaTh pacu€THble 3amadd  (OmMMparolecs Ha CcuUcteMy u3  2-3
YpaBHEHHIA), UCTIONB3Ys 3aKOHBI U (OPMYIIBI, CBS3BIBAIOMINE (DPU3NIECKHE BEITHUUHBI:
Ha OCHOBE AaHalM3a YCJIOBMS 3aJaud 3allUChIBaTh KpaTKOE YCIOBUE, BBISABIATH
HEJOCTAIOUIMe WM M30bITOYHBIE JaHHbIE, BbIOMpPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJWMBIC U PEUICHHs, TPOBOIUTH PAcYEThl M OIEHWBATH PEATHCTUYHOCTD
MOJIyY€HHOTO 3HAYeHUsI (PU3NUECKON BEIHUNHBI,

. pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXXHO PpEIIMTh TPH TIOMOIIH
(u3MUYECKUX METOJOB, UCHOJB3Ysl ONHUCAHUE UCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE
MIPENIOoJIOKEHNE, OICHUBATh IPABUIBHOCTh MOpSAKA IPOBEICHHUS HCCIEeI0BaHUS,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTAThI HAOIIOICHUH 1 OTIBITOB;

o IIPOBOJUTH OMNBITHI IO HAOMIOAEHHIO (U3MYECKUX SABICHUM WIU
(Gu3n4ecKkux CBOMCTB Ten (M3ydeHUEe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs
SHEPIUH, 3aBUCUMOCTb NIEpUOJIa KOJICOaHUH MPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a u
KECTKOCTH NPYKUHBl M HE3aBUCHUMOCTh OT AaMIUIMTYIbl MaJbIX KoJeOaHWI,
NPSIMOJIMHENHOE PpacHpOCTPAHEHUE CBETa, pa3okKEeHHe OeIoro cBeTa B CIEKTP,
U3yuyeHHE CBOMCTB H300paXe€HHs B IIJIOCKOM 3€pKaje U CBOWCTB M300pa)keHUs
npeaMera B coOMparoliel JMH3e, HaOII0JeHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB
U3IY4YEHHUs): CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY W3 H30BITOYHOro Habopa
000pyZIOBaHUs, OIIUCHIBATh X0 OIBITA U €r0 Pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

. IPOBOJUTH IPU HEOOXOAMMOCTU CEPUIO IPSAMBIX W3MEPEHUH, onpenesnss
CpeAHee 3HaueHHe Hu3MepseMo Beln4MHbl ((OKYCHOE pacCTOsiHME coOuparomeit
JINH3BI), 000CHOBBIBAThH BBIOOP CrI0c00a M3MepeHus (M3MEepUTEILHOTO Ipubopa);

J IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH C
UCIOJb30BAHUEM HPAMBIX M3MEpPEHHUH (3aBUCHUMOCTb IIyTM OT BpEMEHH IpHU
PaBHOYCKOPEHHOM JIBWJKEHHU 0€3 HadyaJbHOW CKOpOCTH, IepHoja KoseOaHui
MaTeMaTH4YEeCKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCMOCTH yIJjla OTPaXCHUs CBETA OT
yIila MaJieHus W yrila MpejoMJIeHHUs OT yIJa MaJieHus): MJIaHupOBaTh UCCIEI0BaHMUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (DUKCHpOBaTh pe3yibTaThl IOJTy4E€HHOU
3aBHCUMOCTH (PM3MYECKUX BEIMYMH B BUJE TaOIUL U rpadUKOB, AeIaTh BBIBOJBI IO
pe3yabTaTtaM Hcciel0BaHMs;

o IPOBOJUTh KOCBEHHbIE HW3MEPEHUs (U3UYECKUX BEIWYMH (CpeaHss
CKOpOCTh U YCKOpPEHHME Teja IpU pPaBHOYCKOPEHHOM JIBWKEHHH, YCKOPEHHUE
CcBOOOJIHOTO TMaJIeHUsl, KECTKOCTh NPYXKHUHBI, KOIPPUIMEHT TPEHHs] CKOJBbKECHUS,
MeXaHHuecKasi paboTa ¥ MOIIHOCTh, YAaCTOTA U MEPHO/] KoJeOaHUi MaTeMaTHUYECKOro U
NPY)KUHHOTO MAasTHUKOB, ONTHYECKass Cujia cOOMparomledl JMH3bI, PaJuOaKTUBHBIN



¢oH): TUIAHUPOBATh HW3MEPEHHUs, COOHMpaTh OSKCHEPUMEHTAIBHYIO YCTAaHOBKY |
BBINIOJIHATh U3MEPEHUs, CIeAys IPEUIOKEHHONM WHCTPYKLHH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI W AHAJU3UPOBATh IIOJYYCHHBIE pe3yiabTaTbl C y4ETOM 3aJaHHOU
MIOIPEIIHOCTH U3MEPEHU;

J COOIIOIATh MpaBMIIa TEXHUKH 0€30MaCHOCTH MpH padoTe ¢ 1ad0paTOpHBIM
000pyTI0BaHUEM;
° pa3nuyaTth OCHOBHBIE TIPHU3HAKH W3YyYCHHBIX (PH3MUECKUX MOJeNeil:

MarepuaigbHas TOYKa, a0COJIIOTHO TBEPJOE TEJIO, TOUYCYHBIM HMCTOYHUK CBETa, JIyd,
TOHKasl JIMH34, TUTAHETapHast MOJIENIb aTOMa, HyKJIOHHAsI MOJIENIb aTOMHOTO $1/Ipa;

° XapaKTepU30BaTh IMPUHLUIBl JEHCTBUS U3Y4YEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOMl Ha UX omHMcaHusd (B TOM 4YHCIE: CHHAOMETD,
JaTYHUKU IIOJIOKCHUSA, paCCTOAHHA W YCKOPCHHA, paKETa, 2XOJOT, OYKH, IICPUCKOII,
¢doToammapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOT, JO3UMETp, Kamepa Buibcona),
WCIOJIb3YSl 3HAHUS O CBOMCTBaX (PM3WYECKUX SIBICHUN M HEOOXOauMble (hU3HUECKHE
3aKOHOMEPHOCTH;

° HCIIOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKU M3YYCHHBIX TCXHUYCCKUX
YCTPOICTB, U3MEPUTEIHHBIX MPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MPH PEIICHUH
yqe6HO--HpaKTI/I‘-IeCKI/IX 3aaa4, ONTUYCCKHUE CXEMBI I IMOCTPOCHUA 1/1306pa>1<eH1/H71 B
TUTOCKOM 3€pKaJie M cCOOMparomieit JuH3e;

. MPUBOJUTh  NpUMEpbl  (HaXOIuTh HMHQOpPMALMIO O  IpUMeEpax)
IMPAKTUYCCKOI'0 HCIIOJIB30BAaHHA q)HSH‘IeCKI/IX 3HaHUU B HOBCGHHGBHOI\/'I KNU3HU JIA
obOecrieueHrst OE€30MACHOCTH TIPH  OOpalleHuH C NpUOOpaMH H TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3/0pOBbS W COOJIONECHUS HOPM 93KOJIOTHYECKOTO
TIOBEJICHHSI B OKPY’KAIOIICH Cpee;

o OCYIIECTBIISITh TIOUCK HMHPOpPMAUU  (HU3UYECKOTO COJNEPKAHHUS B
WuTepHere, caMOCTOSTEIBHO (QOPMYIHPYsSI TOWCKOBBIM 3allpoc, HAXOIUTh MYTH
OTIPENICNICHUs] JTOCTOBEPHOCTH TOJIYYEHHOW HH(POPMAIUK Ha OCHOBE HWMEKOLIUXCS
3HAaHUH U JOTIOJTHUTEIBHBIX HCTOUHHKOB;

o UCIIOJIb30BAaTh MPH BBIMOJHEHUH YUEOHBIX 3a/IaHU HAYYHO--TIOMYJISIPHYFO
nuTeparypy (pu3HuYecKoro cojep)KaHHs, CIPaBOYHBIC MaTepHalbl, PECypChl CETH
WutepHer, Biagerp npuéMaMHM KOHCIEKTHPOBAHUS TEKCTa, IPEOOpa3oBaHMUsI
nH(pOpMAIIMU U3 OJHOI 3HAKOBOU CHCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHHS Ha OCHOBE
WHPOpPMAIIMA W3 HECKOJIBKUX HCTOYHUKOB (PU3MUYECKOTO COACPIKAHUS, IMTyOIUYHO
MPEICTaBIATh PE3YJIbTaThl MPOCKTHON WIIM HMCCIICNOBATENBCKON NEATEIbHOCTH, MPH
3TOM I'PaMOTHO HCIIOJIb30BaTh N3yYCHHBIN TIOHATHIHBIN amapar u3y4aeMoro pasjela
(GU3MKH M COMPOBOXKIATh BBICTYIUICHUE TMPE3CHTANUEH ¢ Y4éTOM OCOOCHHOCTEH
ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa

11 ®dusmKa - HayKa 0 IPUPOJIE 2 Bubnuoreka [IOK
| é PP https://m.edso0.ru/7f416194
bubnuoreka [IOK
1.2 (3} 2 1
e https://m.edsoo.ru/7f416194
buo OK
1.3 EcrecTBeHHOHAaYYHBIN METO/] TIO3HAHUS 2 1 htilpz?/(;:i;l;z i.ru/7f416194
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA

2.1 CTtpoeHue BellecTBa 1 bubmorexa OK
' p m https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIECTBA 2 bubmmorexa [JOK
' p H https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmorexa HOK

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

3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 Cuna. Buget i https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBieHus: TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMU, YKUAKOCTIMU U Fa3aMu https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.2
Alapaierue xKiKoCTH > https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(epHOE AaBeHie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pagota 1 MOHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpocthie MeXaHH3MEL > 1 https://m.edsoo0.ru/7f416194
bubnuoreka [JOK
5.3 M 4 1
CXAMITCCRAT SHEPTIA https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TennioBble siBIeHUsI
bubmmoreka [IOK
1.1 C i 7
TPOCHIE I CROHCTEA BEMlecTsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 1 bubmuorexa [JOK
' U X B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 h gp::?/(:;.eezzti.ru 76418 1ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas UHIYKIUS 4 bubmmorexa LIOK
' P She https://m.edsoo.ru/7f4181ce
Utoro mno pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KJIACC

Kosau4vecTBO YyacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIMCaHUSI https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannueckue Kojae0aHusi U BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1MoJie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnuoreka [JOK
' ANIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6

Pa3nen 4. CBeToBEI€e SIBJEHUS



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

4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBLIE SIBJEHHUS
51 Hcnyckanue u MOrjoeHne CBETa AaTOMO 4 1 bubmorexa OK
) ITYCKAHUE U TIOT HHUE CBETA ATOMOM
Y ot https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> CTpoetine aTOMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHeIe peakiim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTEIbHO-00001IAK0 M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiaace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27



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

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®dusuka, 7 xnace/ [lepeimkun .M., Banos A.U., AkiimonepHoe o01mecTBo «M3naTenscTBo
«IIpocsemenne»

» ®dusuka, 8 kmace/ [epeimkun .M., Banos A.U., AkiionepHoe o0miectBo «M31aTenbcTBO
«IIpocsemenuey

» dmsuka, 9 xknacc/ [epsimkua .M., I'ytauk E.M., UBanoB A.U., [lerpoBa M. A.,

AxuunonepHoe o6mectBo «M3narensctBo «IIpocsemienne»

METOIUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bub6mmoreka [IOK
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