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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢pu3uKe Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBJIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHW K pe3yiabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOMU
oOpa3oBaTeNbHOM ITporpaMMel, ipeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéroMm deaeparbHON
paboueii mporpammbl BocimTanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Duznkay.
Conmepxanue  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKUA Ha
JeATeNbHOCTHON OcHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusauun TpeboBanuit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHMUsl.
[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana o rojaam
obyuyenus: (1o Kjiaccam), NpeajaraeT MPUMEPHYIO TOCIENI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUs MPEIMETHOTO COAECPKaHUSI U YUETE€ BO3PACTHBIX OCOOCHHOCTEM
00yJaronuxcs.
[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOANMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIpPEeIMETY.
®usuKa SBIIETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, M3Y4aeMbIX XUMHUEH,
Ouonorueil, actrpoHomueil u usnueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3libl NMPUMEHEHHS HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0Cco0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUM O MHpeE.
Onna w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType 0O0IIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINOJiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMHU €CTECTBEHHO-HAyYHYI0 TPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh HayyHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu u3yueHus (U3NKUA HAa YpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs OIpPENEICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxka€HHON pemenreM Kosernn MunncrepcTBa npocsemenus Poccuiickoit denepaunn
(mpotokomn ot 3 mekadbpst 2019 r. Ne [TIK-48H).
Heian u3yyenus pusnKu:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTABICHUM O HAydyHOM MeTOoA€ TMO3HaHUs U (HopMUpOBaHHE
HCCIIEIOBATENIBCKOIO OTHOILIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;

e (opMupoBaHHE MPEACTABICHUNA O POIH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaTbHON
JeATEIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYECHHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX Iefiell mporpamMmbl 1O  (pU3MKe Ha YpPOBHE OCHOBHOTO OOILEro

o0Opa3zoBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e mpuoOpeTeHue 3HAHHUI O IUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHHMUYECKHX, TETIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX 1 KBAHTOBBIX SBIICHUSX;

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SIBICHUS C
WCTIOJIb30BAHNEM TIOTYUYCHHBIX 3HAHUH;

® OCBOGHHE METOJIOB PEUICHHS NPOCTEHIINX pacu€THBIX 33a/Ja4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

® Dpa3BUTHE YMEHUH HAONIOJATh TPUPOAHBIC SBJICHUS W  BBINOJHITH  OMBITHI,
nabopaTopHble pabOTHl M DKCIIEPHMEHTAIBHBIE HCCIICAOBAHUS C HCIIOJb30BAaHUEM
M3MEPHUTEIBHBIX TPUOOPOB;

e ocBOeHHE TPHEMOB pabOTh ¢ HWH(poOpMaImed (QHU3MUECKOTO COACp)KaHUS, BKIIOUYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHMBaHME UH(OPMaLIUY;

® 3HAKOMCTBO cO cepamu MpoheCcCHOHATHHON AeATETLHOCTH, CBI3aHHBIMU C (DPU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKCHHUAX (PU3HMUECKON HAYKH.

Ha uzyuyenue ¢pusuku (6a30BbIi ypoBEHb) HA YPOBHE OCHOBHOTO OOIIIET0 0Opa30BaHMs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJen0), B 8 kiacce — 68 yacoB (2 vaca B
Heneno), B 9 kimacce — 102 gaca (3 gaca B Henemo)

[Ipenyaraemerit B mporpaMme 1o Gpu3nke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATENBHBIN XapakTep, YYUTeNb JelaeT BhIOOp MPOBENCHHS JTaOOpaTOpHBIX paboT H
OTIBITOB C YYETOM MHINBUIYATBHBIX OCOOCHHOCTEH 00YJatONIIXCsl, CITUCKA SKCIIEPUMEHTATEHBIX
3aJJaHul, TIpeIaraeMbIX B paMKax OCHOBHOT'O IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro Mupa.

®dusuka — Hayka o npupoje. SBimeHus npupoasl. OU3NUECKUE SIBICHUSA: MEXAaHHUYECKHUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHoCTh N3MEpEeHNA. MeXayHapOIHAsl CUCTEMA €IMHMLI.

Kak ¢u3uka n apyrue ecrecTBEHHbIE HAyKH H3ydaroT npupoay. EcrecTBeHHO-Hay4dHbBIN
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUINOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
($u3NYeCKUX SABJIEHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

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

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

prudopoM.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue LEHbI IICHUS HIKaIbl K3MEPUTEIHLHOTO MpHoopa.

N3mepenue paccTossHUI.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Omnpenenenne pasmMepoB MabIX TEI.

AW

WN3mepenue Ttemmeparypbl TOpH TOMOINHM JKHUIAKOCTHOTO TEepMOMETpa M JaT4MKa
TEeMITepaTypHhI.

6. IlpoBeneHue wuCCIEIOBaHUS IO TMPOBEPKE THUIOTE3bI: JAIBHOCTh MOJETA IIapUKa,

MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BemecTBa: aToMbl W MOJIEKYNbl, MX pa3Mmepbl. OTMbBITHI, JOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmwxkenne dactuil BemiecTBa. CBsA3b CKOPOCTH JBHIKEHHUS YAaCTHUI[ C TeMIIEpaTypoOu.

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

ArperaTHHe COCTOsIHHA  BCIICCTBA. CTPOCHHUC TIa30B, JKUJKOCTEH U TBépI[bIX
(KpI/ICTaJ'IJ'II/ILICCKI/IX) Ten. B3aumocBs3b MCKAY CBOMCTBaMU BEIIECTB B Pa3HbIX arperaTHbIX

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

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBIKEHUSI.

2. HaGmonenue nuddys3uu.

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

Jlabopamopusie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30oBaHHeM (poTorpaduii).

2. OmbITHI IO HAOIOJICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPHUTSIKEHUS.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexanuueckoe aBmxeHue. PaBHOMepHOe W HepaBHOMEpHOE JBUKeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu u BpeMeHU JABUKECHHUS.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOpPOCTH JIBIKEHMsI Tell. Macca kak Mepa umHepTHocTH Tena. I[lnotHocts BemiectBa. CBs3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuKa B3aumojenctBusi Tein. Cuiia ymnpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBJIEHNE TATOTEHUS U cuiia TsbkecTH. Cuiia TSKeCTr
Ha Jipyrux miaHetax. Bec tena. HeBecomocTs. Ciioxkenue cui, HalpaBieHHbIX IO OAHOM IMPSIMOM.
PaBnoaelictByromast cuin. Cuia TpeHus. TpeHue CKOJIbXEHUs U TPEHHUE MOKos1. TpeHue B mpupoie
U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MeHEHHUs! CKOPOCTU ITPU B3aUMO/IEHCTBUU 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 cpeaHel CKOPOCTU CKOJbXKEHHUsS Opycka WIM IIapuKa 10 HaKJIOHHON
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

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

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHHS OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, TeMneparypsl. [lepenaua qapnenus TBEPIABIMU TEIAMU, KUIAKOCTIMH U
razamu. 3akoH [lackans. [IneBMaTmueckue MalIuHbl. 3aBUCUMOCTH JAaBJICHUS JKUJIKOCTH OT
riyounbsl.  [mapocratumueckuii  mapagokc. CooOmiaromuecs cocynsl. ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obonoukn 3emnu. OnbiT Toppuuemnu. M3mepenune aTtmocdepHOro naBieHHS. 3aBUCHUMOCTH
aTMOoc(epHOrO JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl i u3MepeHUs
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 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 3aBHCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTb
YacTH TeJa.

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

[TpoBepka HE3aBUCUMOCTH BBITAIKMBAOLIEH CUJIBI, JEMCTBYIOMIEH Ha TEIIO B KHUIKOCTH,
OT Macchl Tena.

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

KoncTtpynpoBanue apeomerpa WM KOHCTPYMPOBAaHHE JIOJKM M ONpENEIeHUuEe eé
IrPy30II0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOITHOCTb.
[IpocThie MexaHU3MBI: phIUar, 0J0K, HAKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecUs phruara.

[Ipumenenue mnpaBuia paBHOBeCHS pblyara K On0Ky. «3oiyioToe mpaBuio» mexaHuku. KII/]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXxaHNU3MBbI B OBITY U TEXHUKE.
Mexannueckas sHeprus. Kunetnueckasi v noteHuuanbHas sueprus. [IpeBpanienue oqHOro
BHUJa MEXaHUYECKOM AHEPTUM B IPYrod. 3aKOH COXpPAHEHHS SHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

[Ipumepbl MPOCTHIX MEXaHHU3MOB.

Jlabopamopnuie pabomel u onvimot.

1.

2.
3.
4

8 KJUIA

Omnpenenenve pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBWKEHHHM Tejla IO
TOPU30HTAIBHOM MOBEPXHOCTH.

HccnenoBanue yciioBuii paBHOBECHSI pblyara.

N3amepenne KIIJI HakKIIOHHOM IJIOCKOCTH.

N3ydeHue 3akoHa COXpaHEHUS MEXaHUYECKOM SHEPTUU.

CC

Pa3zpen 6. TensioBbIe IBJICHUA.

OCHOBHBIE OJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKO TEOpUH CTpOEeHUs BellecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Monenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUI BelecTBa. Kpucramindeckue u

aMOopQHbBI

¢ Tena. OObsSICHEHUE CBOMCTB ra3osB, JKUIKOCTEN U TBépI[I)IX TEJ Ha OCHOBE IOJIOKEHUI

MOJ'ICKyJ'IprHO'—KI/IHCTI/I“IGCKOI‘/’I TCOpHUH. CmaunBaHue u KalmnJUJIAPHBIC SBJICHUS. TemnoBoe
pacliupC€HUC U CKaTUuc.

TeMnepaTypa. CBs3b TEMIICpATypbl CO CKOPOCTHBKO TCIUIOBOTO MAOBHXXCHHA YaCTHUII.
BHy’TpeHHﬂﬂ OHEPTrus. CnocoObl I3MEHEHUS BHYTpeHHeﬁ OHEPTrUu: TCIUIONCpEaada U COBECPIICHUC
paGOTLI. Bunpr TCIUIONCpEAaun: TCIUIONPOBOJHOCTh, KOHBCKIUS, U3JTYUCHUC.



KomnuectBo TermuoTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBecue. YpaBHEHHE TeIUloBoro Oananca. [lnaBineHue W OoTBepAeBaHUE KPHCTALUTUYECKUX
BEIIECTB. YJenpHas Temora IutaBineHus. [lapooOpazoBanue u KoHjaeHcamus. Mcmapenwue.
Kunenne. 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.

HaGnronenne 6poyHOBCKOTO TBHYKEHUS.

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 CHUIIaAMH.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

. HaGmronenue xumnenus.

. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuwie pabomel u onvimel.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

[
N

2. OnsITHI 1O BRIPAITUBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM MJTM caxapa.

3. OnpITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.

4. OrnpeneneHne NaBJICHUS BO3ayXa B OJJIOHE IIMPHUIIA.

5. OneIThl, JEMOHCTPHUPYIOIIUME 3aBUCHMOCTh [ABJICHHUS BO3JyXa OT €ro o0bémMa

HarpeBaHUs WIKN OXJIAKICHUS.
6. IlpoBepka rumoOTe3bl JIMHEHHONH 3aBUCHUMOCTHM JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUECKON TPyOKEe OT TeMIepaTypshl.
7. HaOnronenue M3MeHEHMs BHYTPEHHEH SHEPIrMM Tejla B pe3ylibTaTe TeIulonepenay u
pabOThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHe ¢
HarpeTbIM METAIIMYECKUM LIUITUHAPOM.
10. Omnpenienenue yneabHOM TEMIOEMKOCTH BEIIECTBA.
11. MccnenoBanue nporecca UCapeHus.
12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.
OnexTpusanus Tei. J{Ba poja d1IeKTpUUYECKUX 3apsa0B. B3aumoaeiicTBue 3apsyKEHHBIX TE.
3axoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apSUKEHHBIX TEJl OT BEIMUYUHBI 3aps0B U
pacCcTOSHUS MEXAY TEJIaMHu).



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

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUYHMKH
MOCTOSTHHOTO TOKa. JIEMCTBUSI AJIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

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

Pabota 1 MOIHOCTD 3MIEKTpHUYEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHe JUIs KU3HU Ha 3emuie. OnbiT Dpcrena. MarHuTHoe mosie
BIEKTPUYECKOTO TOKa. [[puMeHeHue JIeKTPOMAarHuTOB B TEXHUKE. J|eCTBUE MAarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHUTATENh TOCTOSHHOTO TOKa. lcrmosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. fBiaeHue  AIEKTPOMArHUTHOM  WHAYKIUU. [IpaBunmo  Jlenna.
OnekrporeHeparop. CrocoObl TOMYyYEeHHs] DJICKTPUUECKOW DHEPruu. OJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4ecKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. 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 MArHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBHe€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. 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 TPOBOAHUKY 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 HANpPSKEHUS Ha pE3UCTOpeE.

7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIUHbI, TUIOIAIN [TOIIEPEYHOr0 CEYEHUs U MaTepHara.

8. IlpoBepka npaBuia ClI0KEHUS HAIPSYKEHUI NP MOCIEI0BAaTEIbHOM COEAMHEHUH ABYX
PE3UCTOPOB.

9. IlpoBepka nmpaBuia Ajs CHJIbI TOKa MPU NapauIeIbHOM COEIMHEHUHU PE3UCTOPOB.

10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.

11. OmnpenienieHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, MIYILETO Yepe3 JIAMIIOUKY, OT HaIlpsKeHHsI Ha
HEM.

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 B3aUMOIEUCTBUS KAaTYIIKH C TOKOM H
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. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.

21. OnbITHl MO HMCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUHU: HCCIIEIOBAaHHE

W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pazgen 8. Mexannueckue siBJICHHUA.

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

Yckopenue. PaBHoyckopeHHOe npsiMosiMHelHoe ABikeHue. CBoOoaHoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
yIi10Bast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

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

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

Cuna TsKECTM M 3aKOH BCEMHMPHOIO TATOTEHHS. YCKOpEHHE CBOOOJHOTO MaJeHUS.
JBuxenue mianet Bokpyr CousHna. [lepBas kocmudeckast CKOpocTb. HeBeCOMOCTh U IEPErpy3KH.



PaBHoBecue marepuanbHOMl TOukH. AOCOIIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue ummynbca. Mnynbc cuibl. 3aKOH COXPAaHEHHUS HMMITYJIbCA.
PeakTuBHOE nBHXKEHUE.

Mexanndeckass paboTa W MOIIHOCTh. PaboTa cwil TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEpPruu

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

[ToreHnmanpHas 3Heprus C:karod npyxuHbl. Knnernueckas sHeprus. Teopema 0 KHHETHUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HaOGmroneHrne 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 YCKOPEHHS TPSIMOJIMHEUHOTO ABUKEHHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HabmroneHue NBMXEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKHUX SIBJICHUH, TPOUCXOIIIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBW)KEHUN OTHOCHUTEIILHO KaOnHeTa (PU3UKH.

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

8. HalGmroneHue paBeHCTBA CUJT IPU B3aUMOJICHCTBUN TEJI.

9. H3meHenue Beca Tena Mpu yCKOPEHHOM JIBHKCHUM.

10. Ilepenaua nmnyabca Mpu B3aUMOJAEUCTBUH TEIL.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHHe UMITYJIbCa TIPU HEYIIPYTOM B3aMMOJCHCTBHU.

13. CoxpaHeHue UMIyJbca MpHU a0COIOTHO YIPYTOM B3aUMO ICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHeHrne MeXaHUYECKON PHEPTUU MTPU CBOOOTHOM TaICHHH.

16. CoxpaHeHHE MEXaHUYECKOM YHEPTUHU IIPH IBXKEHHUH TeJla N0 JEHCTBUEM MPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3rOHa U JaJbHEWIIEr0 PaBHOMEPHOIO JIBHIKEHHS
LIapUKa UJIU TEJIEKKH.

2. OmpeneneHue cpeiHeld CKOPOCTU CKOJIbKEHUS Opycka WM JABMXKCHUS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

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

4. WccnegoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBIDKEHUU 0e3
HavyaJlbHOUN CKOPOCTH.

5. TIpoBepka rumoTe3bl: €ciau MPH PAaBHOYCKOPEHHOM ABM)KEHUH 0€3 Ha4allbHOM CKOPOCTH
IIYTH OTHOCSITCS KaK psiJl HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIbI TPEHUSA CKOJIBKEHHMS OT CHUJIbI HOPMAaJIbHOTO
JTaBJICHUSI.

7. Omnpenenenne kod3PuiieHTa TpeHUs CKOIbKEHUSI.

8. OmnpezneneHue KECTKOCTHU MPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHS TMPU PABHOMEPHOM JBHKCHHHU Tella TI0

FOpH3OHT8.J'ILHOfI MMOBEPXHOCTH.



10. Onpenenenue pabOTBI CHIIBI YNPYrOCTH TPU TOABEME Tpy3a C HCIOIb30BAHUEM
HETIO/IBUYKHOTO U MOJIBM>KHOTO OJIOKOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTHUU.

Pasznen 9. Mexanuveckne KoJieOaHus U BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMIA: MEPUOJI, 4acToTa,
amMIMTyna. Marematndeckuil M NpPYKMHHBIM MasTHUKU. [IpeBpamienue »sHeprum mnpu
K0J1e0aTeIbHOM JIBIKCHUH.

3aryxatommue kojeOaHus. BeiHykaeHHbie koniebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHnueckux BoJH. [IpomonpHbIe M MonepeyHbie BOIHBI. J[JInHA BOJHBI M CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. ['(poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(ppa3Byk u yinbTpa3ByK.

Jemoncmpayuu.

1. Habmronenue xosnebGaHMil Te MO NEHCTBUEM CHJIBI TSXKECTH U CHIIBI YIPYTOCTH.
2. HaGmonenue koneOaHuil rpy3a Ha HUTH U Ha IPY’KHUHE.

3. HaGmonenune BbIHYX/I€HHBIX KOJleO0aHUI U pe30HaHca.

4. PacnpocTpaHeHue IpOoA0JIbHBIX U MONEPEUHbIX BOJIH (HA MOJIEINHN).

5. Habmiomenne 3aBUCHIMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

. AKyCTHMYECKHI PE30HAaHC.
Jlabopamopnwie pabomel u onvimel.
1. OmpeneneHue 4acTOTHI U MepUoa KOJIeOaHU MaTEMAaTUIECKOTO MasiTHUKA.
2. OmpeneneHue 4acTOThI U MEpHOJa KoJieOaHUM MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TepHoa KojeOaHUM MOJBEHIEHHOTO K HUTH Tpy3a OT
JUIMHBI HATH.
4. UccnegoBaHue 3aBHCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka He3aBUCHUMOCTH MepuoAa KojeOaHWW Tpy3a, MOJBEIIEHHOIO K HUTH, OT
Macchl Ipy3a.
6. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCIMOCTD IEPUO/JIa KOJIeOaHU MPYKMHHOTO MasiTHUKA
OT Macchl I'py3a U XKECTKOCTU MPYKUHBI.
7. WsmepeHue yckopeHHs] CBOOOIHOTO MaICHUSI.
Pa3znen 10. JjieKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DIEKTPOMarHUTHOE TOJIe. ODJIEKTPOMATHUTHbIE BOJHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX
BOJiH. [lIkana 35eKTpoMarHuTHBIX BOJH. Vcronb30BaHre 3J€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.
1. CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomot u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIIIBI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBas monenb cBetra. Mcrounuku cBeta. [IpsmoimHeliHOE pacnpoCTpaHEHHE CBETa.
3atmenus Connua u JIynel. Otpaxkenue ceera. [lnockoe 3epkano. 3aKOH OTpaKEHHsI CBETA.
[Ipenomienne cBera. 3aKoH npenomiieHus cBeTa. [lodHOe BHYTpeHHee OTpaK€HUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.



JIunza. Xox nyueit B nmuze. Ontuyeckas cucremMa (QoToamnmapara, MHKPOCKOINA W
Tesneckorna. ['na3 kak ontuueckas cuctema. bim3opykocTs U 1alnbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. Onbitel HetoToHa. CrioskeHue CIIeKTPaIbHBIX [[BETOB.
Jucnepcus csera.
Jemoncmpayuu.
[IpssMOnMHENHOE PAaCIIPOCTPAHEHHUE CBETA.
OTtpaxeHue cBera.
[Tonyyenue n3o0pakeHi B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.
OnTHyeckuil CBETOBO/I.
Xox mydeil B coOuparoiieil JuH3e.
XoJ JIydel B paccenBarole! JIMH3E.
[Tonyuenue n300paxeHH ¢ TOMOIIBIO JIUH3.

W oo~NURWNE

. punun aeiictBus poroanmnapara, MUKPOCKOTA U TEJIECKOTIA.

10 Mopens riasa.

11. Paznoxxenue 6esnoro cBeTa B CIIEKTP.

12. Tlomyuenue 6eoro cBeTa MpH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.

1. WccnemoBaHue 3aBUCHMOCTH yIJIa OTPAKEHUSI CBETOBOTO JIyda OT yriia MajeHusI.

2. H3ydeHwne xapaKTepUCTUK U300paKECHUsI PeMETa B TUIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHMOCTH YIJIa TIPEIIOMJICHHUSI CBETOBOTO JIyda OT yrila MaJeHus Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tonydyenue n300pakeHUI C MTOMOIIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenne POKYCHOTO pacCTOSTHUS U ONITHYECKOM CHUITBI COOMPAFOIICH JIMH3HI.
OnbITHI IO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpIThl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJEHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

Omnbiter Pe3epdopna u mranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBantel. JInHeiuaTpie CIEKTPHI.

PamnoaktuBHOCTh. AJsbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxinonnas monens aromsHoro siapa. Mzotombl. PaguoaktuBHble mnpeBpamienus. llepuon
MOJIypacnaia aTOMHBIX sJiep.

SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3apsI0BOTO M MAacCOBOTO YMCE. DHEPTUs CBS3H
aToMHBIX sifiep. CBsA3b Macchl U SHeprun. Peakunu cuntesa u geneHus saep. McTouHuKY SHEpruu
CouHiia u 38631,

Snepnas sHepreruka. JlelicTBUS paAMOaKTUBHBIX U3TYYEHHUI HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

No wu s

1. CnexTpsl U3JIy4€HUs U TOTJIOMICHHUSI.

2. CHexTpsl pa3InYHbIX [a30B.

3. CnexTp BoJoOpoJa.

4. HabmrogeHue TpekoB B kamepe Bunbcona.

5. Pabota cuérunka MOHU3UPYIOUINX U3ITy4eHU.

Peructparus uznydeHus IpupoIHBIX MUHEPAIOB U TTPOIYKTOB.
JIaﬁopamopubte padomul u onvimol.
1. HaOmroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITy4eHUSI.



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

¢dororpadusim).

3. H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOpPHTENILHO-00001IAOIIINI MOTYIb.

[loBTOpUTENBHO--00001IAIOIMI  MOIY/Ib [MpeAHa3HAuYeH JUId CUCTEeMaTH3aluu U
00001IeH!sT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY I'OCYJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIIMX 3TOT Y4eOHBIN TPEaAMET.

[Ipy n3ydyeHnn JaHHOTO MOYJIS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS BUJIBI IEATEIIbHOCTH,
Ha OCHOBC KOTOPBIX oOecrieynBaeTcs JOCTWOKCHUC TMPCAMCTHBIX W MECTAIIPECAMCTHBIX
IUTAaHUPYEMBIX PpEe3yJbTaTOB 00ydeHUs, (QOpMHUpPYETCs €CTECTBEHHOHAy4Has TI'PaMOTHOCTB:
OCBOCHHMEC HAYYHBIX METOAO0B UCCICA0OBAHUA SIBIICHUH IprUpOAbI U TEXHUKH, OBJIAICHNC YMCHHUAMU
OOBICHSTH (1)I/ISI/I‘ICCKI/IC SABJICHUSA, IPUMCHAA IMOJTYYCHHBIC 3HAHHWA, pCUIATE 3aa4ud, B TOM YHCJIC
KauCCTBCHHBIC U SKCIICPHUMCHTAJIbHBIC.

[IpyHIHMNIMATBHO EATEIPHOCTHBIM XapaKTep JAHHOTO pasjielia pealu3yercs 3a CYET TOro,
qTo o6yqa}0umecsl BBIIIOJIHAIOT 3aaHusA, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHITH q)HSI/I‘IeCKI/Ie SIBJICHU S
B OKPYKAIOIIEW MPUPOJE U MIOBCETHEBHON KU3HM;

HCIIOJIb30BaTh HAYYHBIC MCTOABI UCCICOOBaHUMA (1)H3I/II—IGCKI/IX SIBJ'IGHI/II\/II, B TOM 4YHCJIEC 1A
IMPOBEPKU TUIIOTE3 U MOJTYUCHUSA TCOPETHUICCKUX BBIBOIOB,

OOBSICHSTH HAay4YHBbIC OCHOBBEI HanOoJiee BaXKHBIX )IOCTI/I)KGHI/II\/'I COBpPEMECHHBIX TGXHOJ’IOFI/If/i,
HaIpuMep, MPAKTUYECKOTO UCIIOJIB30BAHMS PA3IMYHBIX MCTOYHUKOB DHEPTUU Ha OCHOBE 3aKOHA
IIPEBPALLEHUS U COXPAaHEHMSI BCEX U3BECTHBIX BUJOB DHEPTUU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO OOLIEr0o OOpa3oBaHMs HAIMPaBICHO Ha
JOCTUKEHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy
oOyyaromerocst OyyT c(OpMHPOBAHBI CIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:
e 1) naTpUOTHMYECKOr0 BOCTIMTAHHUS:

® — IPOSBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (prusmueckoit
HayKH;
® — [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — FOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYUMBIX U 3THUUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHUEM JTOCTHKEHUHN (DU3HKY;

® — OCO3HAHHWE BAXHOCTH MOPATHHO--3TUYECKUX MPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

e 3)3CTeTH4YecKOro BOCIIUTAHMS:

® — BOCTIPUSITHE ICTETHYECKUX KaueCcTB (PU3NUYECKOW HAyKH: €€ TApMOHHMYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HaHWE IEHHOCTH (U3MUYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHHUS MUpAa,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

e — pa3BUTHE HAYYHOMU JTH0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON AESITETbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 IMOIMOHAJIBLHOI0 0J1Ar0MOJyYHs:

® — OCO3HaHHE LIEHHOCTH O6e301acHOro 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE,
BaYKHOCTH IpaBmJl 0€3011aCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ JJEKTPUUYECKUM U
TEIUIOBBIM 000PYJOBaHHEM B IOMAIITHUX YCIOBUSIX;

e — chopMHUPOBAHHOCTh HaBbIKA peiekcuu, MPU3HAHUE CBOETO IIPaBa Ha OMIMOKY U TAKOTO ke
IpaBa y Ipyroro 4ejaoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® — aKTHBHOE y4acTHE B PEUICHUU MPAKTUYECKUX 3a/ad (B paMKax ceMbH, 00pa3oBaTeIbHON
OpraHu3aIim, Topoja, Kpas) TEXHOJIOTUYECKOM U COIMAIbHOM HAaPaBIEHHOCTH, TPEOYIOIINX
B TOM 4HUCJIE U (PU3NUECKUX 3HAHMUIA,

® — HMHTEpeC K MPaKTUYECKOMY U3yUeHHIO podeccuil, CBI3aHHBIX C PUIUKOIL;

e 7)3K0JIOTMYECKOr0 BOCIIMTAHUS:

e — OpHEHTalUMs Ha NpUMEHeHHe (U3NYECKUX 3HAHWM A pelieHus 3axady B o0jacTu
OKpYXarollel cpebl, INIaHUPOBAHUS IIOCTYNKOB U OLICHKU UX BO3MOJKHBIX [TOCIEACTBUH s
OKpY’Karollen Cpeibl;

e — OCO3HaHHE MI0OATHFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTell X pelieHus;

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJI0BUSIM COUMATBHOM M PUPOAHOM Cpeabl:

e — MOTPeOHOCTh BO B3aMMOJCHCTBUU TpU BBHIMOJHEHUH HCCIEIOBAHUN U TIPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBILIEHHUE YPOBHS CBOEH KOMIETEHTHOCTH Y€pE3 MPAKTUUECKYIO JIEATEIbHOCTD;

e — moTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHWM, B TOM uHcle (OpMYyIHUpOBATH HIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHME Ae(HUIUTOB COOCTBEHHBIX 3HAHUN M KOMIICTCHTHOCTEH B 001aCTH (DU3UKH;

® — [UIAHUPOBAHHE CBOETO PA3BUTHUS B MPHOOPETCHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

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

e — OIICHKA CBOUX JICHCTBHH C Y4ETOM BIHSHHS Ha OKPYKAIOIIYIO CPEAy, BO3MOYKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINPEIMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOEHHS TpOrpaMMbl 1O (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOy4atomierocss OyayT c(opMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TO3HABATeJIbHbIE YHUBEpCAJbHbIE Yy4eOHble JAEWCTBHUS, KOMMYHHUKAaTUBHbBIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eiicTBUsA:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBCHHBIC TPU3HAKU OOHEKTORB (SBJICHUN);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(PHUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNUs
Y CPaBHCHWS,;
® BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH NPUYMHHO--CIIECACTBEHHbIE CBSI3U NPHU U3YUYEHUU (PUINYECKUX SIBICHUIN U
MPOLIECCOB, JeNaTh BBIBOJBI C HCIHOJb30BAaHUEM JEIYKTHUBHBIX W HMHIYKTHUBHBIX
YMO3aK/II0YE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSTEIIBHO BBEIOMPATH CIIOCO0 pemeHus yaeOHoH hru3ndecKoit 3a1auu (CpaBHEHUE
HECKOJIbKMX BapUaHTOB peUIeHMs, BbIOOp HauOoJiee MOIXOJAIIEro ¢ Yy4&€ToM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarebCcKHe N1eiCTBUA
®  CIOJIb30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® IPOBOJUTH [0 CAMOCTOSITEILHO COCTABIIEHHOMY ILJIaHY OTIBIT, HECJIOKHBIN (PU3NUECKUIA
9KCIIEPUMEHT, HEOOJIbIIIOE HCCTIeI0BaHnEe (PU3UUYECKOTO SIBICHUS,
® OIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MMOJTYUYCHHYIO B XOJI€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMS,
® [POTHO3UPOBATH BO3MOKHOE JallbHENIIee pa3BUTHE (GU3NUYECKUX MPOIIECCOB, a TaKXKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3NIUYHBIE METO/bI, MHCTPYMEHTHI M 3alpoChl MPU TMOUCKE U OTOOpE
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3nueckoit 3a1a4u;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATH MHPOPMAIMIO PA3TUUYHBIX
BUJIOB ¥ JOPM TMpeACTaBICHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY MpeAcCTaBIeHUS HHGOpMAIMH U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 3aJ[aBaTh BOIIPOCHI 10 CYLIECTBY 00CYK/1a€MOIl TEMbI U BBICKA3bIBaTh UICH,
HaIleJICHHBIE HA PEIICHUE 3a/1a41 U MOAJIepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTA);

MOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAHTHOW W HHMBHUIYaTIbHON pabOTHI IpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiemsl;

MPUHUMATh L€ COBMECTHOM JESTeNbHOCTH, OpPraHU30BBIBaTh JEHCTBUS MO €€
JOCTHKEHHIO: PaCHpeNeNiaTh poJid, 00CYyKIaTh MPOLECCHl U PE3YybTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHUMH WICHAMH KOMaHIBI;
OIICHMBATh KaYeCTBO CBOETO BKJIAJ1a B OOLIUI MPOIYKT 110 KPUTEPHUSIM, CAMOCTOSATEIHHO
c(OpMyYJINPOBAHHBIM Y4aCTHUKaMH B3aUMOACHCTBHSL.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KMU3HEHHBIX M Y4EOHBIX CUTYaIUIX, TPEOYIOMIMX JUIsl PEeleHus
(bu3znyecKux 3HAHUI;

OpUEHTHPOBATHCSA B PAa3IMYHBIX MOJXOJaX MPHUHATHS pelleHUN (MHIUBUAYyaIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTaBJIATh AJTOPUTM pelIeHUs (U3NYECKON 3alayu WM IUIaHa
HCCIIEIOBAHUSL C YYETOM HMEIOLIUXCA PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh MpesiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

J1aBaTh aIeKBATHYIO OLIEHKY CUTYalluH U MpeajaraTh IJiaH e€ U3MEHEHUS;

OOBSICHATH IPUYMHBI TOCTHKEHUS (HEAOCTHKEHUS) PE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEZIOBAaHUSI MM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHUBIINXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

NpU3HABaTh CBOE MpPaBO HA OMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajady MU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.



NPEAMETHBIE PE3YJIBTATBI

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, CAMHHUIBI (PH3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSHUS BellecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHUYECKOe
NBUKEHHE  (paBHOMEpHOE, HEPaBHOMEpHOE,  MpPSIMOJUHEHHOE),  TpaeKTopHusl,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

pasznuuath sBiIeHUs (Iuddy3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEpLUs, B3aUMOJICHCTBUE TeEJ, paBHOBECHE
TBEPBIX TEJ C 3aKPEIUIEHHOMN OChIO BpallleHus, Iiepeiaya 1aBIeHUs TBEPIbIMU TEIaMU,
KUAKOCTAMU U TrazaMmu, aTtMocepHOoe [aBjeHHe, IUIaBaHWE TeJ, MpPEeBpalleHus
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPYKAIOIIEM MUpE, B
TOM 4YHclie (HU3WUYECKHE SBICHHS B MPHPOJE: NMPHUMEPH ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TE€XHUKE, BIMSHHE aTMOC(PEPHOTO AABJIEHHS Ha XUBOM OpraHusM, IUIaBaHHe pbIO,
pBIUard B TeJjie 4YeJOBeKa, MPU 3TOM IMEPEeBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHU;

OTIMCHIBATh U3yUYCHHbIE CBOMCTBA TeN U (PU3NYECKHUE SBJICHUS, UCTIONb3Yys PU3NUECKUE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIA YIIPYTOCTH, CUJIa TSXKECTH, BEC Tella, CHIIa TPEHUs, 1aBlieHue (TBEPAOTO
Tena, JKUAKOCTH, Ta3a), BBITAJIKUBAIOLIAs CUJa, MEXaHM4yeckas paboTa, MOIIHOCTD,
IJIEY0 CHUJIbI, MOMEHT CHJIbL, KO3(Q(HUIIMEHT IOJIE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETUYeCcKas W IMOTEHIMaIbHAs SHEpPrusi), NMpU OMHMCAHUU MPABWIBHO TPAaKTOBAThH
(bu3HYeCKUit CMBICI UCTIOJIB3YEMbIX BEIHUNH, X 0003HAYEHUS U €IUHUIBI (PU3UUECKUX
BEJIMYMH, HAXOJUTh (OPMYNbI, CBA3BIBAIOIINE NAHHYIO (PU3UYECKYIO BEIUYUHY C
OPYTMMU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX 3aBUCUMOCTEH (pu3muecKkux
BEITUYMH;

XapaKTepu30BaTh CBOMCTBA T, (PU3MUECKUE SIBICHUS U MPOLIECCHI, UCTIOb3Ys IPaBHIIa
CIIOXeHHsI CHIT (BJIOJIb OJIHOM TpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBeCHs phluara (OJ0Ka), «30J0TOE TMPABHIO» MEXaHUKH, 3aKOH
COXPaHEHHUS MEXaHWYECKOW ZHEpPIruH, MpPU STOM AaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3aMUCBIBATh €M0 MAaTEMaTHUECKOE BhIPAKEHUE;

OOBSICHATD (PU3HUECKHE SBICHUS, IPOIIECCHI M CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluli  NPAaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  NPUYHUHHO-
-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OObSICHEHUE U3 1—2 TOTHYECKUX I1aroB ¢ ONopoi Ha 1—
2 W3y4eHHBIX CBOWCTBa (U3MUECKUX SIBICHHM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacy€THble 3amadud B 1—2 OecTBUs, HMCMONB3ys 3aKOHBI U (DOPMYIIBI,
CBsI3bIBalOIIMeE (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/1auy 3alUChIBATh
KpaTKoe yCJOBHE, MOJCTABIATh (PU3MUECKUE BETUYMHBI B (OPMYJBI U TNPOBOAUTH



pacu€Tbl, HaXOAWTh CIPABOYHBIC JAHHBIE, HEOOXOAWMBIC [UIA pELICHHUS 3ajad,
OILICHUBATh PEATMCTUYHOCTD MOTYYEHHOUN (PU3MUECKON BEIINUHMHBL,

pacro3HaBaTh Ipo0IEMbl, KOTOPhIE MOKHO PEIIUTH ITPU MOMOIIH (PU3UUYECKUX METOJIOB,
B ONMCAHHUU MCCIEAOBAaHUS BBIJENATh IPOBEPSIEMOE IPEANOJIOKEHUE (TUIIOTESY),
pasnuyath U MHTEPIPETUPOBATH MOJYYEHHBIH pE3yabTaT, HaXOIUTh OMIMOKU B XOJ€
OIIBITA, JEJIATh BBIBOJIBI I10 €r0 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
3aBHCUMOCTH (PU3MYECKUX BETMYMH B BUJIE IIPEATIOAKECHHBIX TaOIUL U rpauKoB, A€1aTh
BBIBOJIBI T10 PE3YJIBTATaM HUCCIICIOBAHUS;

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;



OCYILIECTBIISITh OTOOP HWCTOYHMKOB HWH(poOpManuu B VHTEpHETE B COOTBETCTBHU C
3a/IaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3MUYHBIX UICTOYHUKOB BBLICTATH HH(DOPMAIIHIO, KOTOPAS SBISETCS MPOTUBOPECUNBOM
WJIM MOXKET OBITh HEJIOCTOBEPHO;

WCIIOJIb30BaTh MIPH BBHIMIOJHEHUH YYEOHBIX 3aJIaHUIM HAYYHO--TIOMYJISIPHYIO JTUTEPATYPY
(u3HYECKOTO CoAepKaHMs, CIPABOYHBIC MAaTePUAIILI, PECYPCHI ceTH MHTEepHET, BIaIeTh
npuéMaMu KOHCIICKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIUU U3 OJHOMN
3HAKOBOM CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIC KPAaTKHUE IMHCHMEHHBIC M YCTHBIC COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB WH(pOPMAIUU (PU3NICCKOTO COJACPIKAHUS, B TOM YHCIIC IyOJUYHO JCTaTh
KpaTKHe COOOIIEHUS O Pe3yabTaTax MPOEKTOB WM y4eOHBIX HCCIIEIOBAHUM, TIPU ATOM
rPaMOTHO HCIOJIb30BaTh W3YYEHHbI TOHATUHHBIN ammapar Kypca (QU3UKH,
COIPOBOXKAATh BBICTYIUIEHUE MPE3EHTALINEN;

MIPU BBITIOJIHEHUH YYEOHBIX TTPOCKTOB M MCCIEAOBAHUI paclpeessiTh 00s13aHHOCTH B
TpyIIe B COOTBETCTBHH C MIOCTABJICHHBIMU 3a/1a4aMU, CJIEUTh 32 BHITIOJIHEHUEM TJIaHA
JEHUCTBUM, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIQJ B JEATEIBHOCTb TPYIIIHI,
BBICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOITHX.

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, TEIJIOBOU JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKUIN 3apsij, JIEKTPUUECKOE
110J1€, MPOBOIHUKU U JUDJIEKTPUKH, MOCTOSHHBIN AIEKTPUUECKUN TOK, MAarHUTHOE T10JIE;
pasznuyath SBJACHUS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBeCHe, CMayMBaHHE, KamWwUIApHbIE SBJICHUS, UCHApeHue, KOHJEHCAlus,
IJIaBJICHHE, Kpuctaymm3anusi  (OTBeplIeBaHUE), KUIIEHUE, Teronepeaaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS
WHIYKIHS) 1O ONHMCAHHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX 1aHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKpPYXKAIOUIEM MUpE, B
TOM uucie (u3udeckue SBICHUS B NPUPOJE: TOBEPXHOCTHOE HATSIKEHUE H
KalWUIIpHbIE SBJIEHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uziaydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
ANIEKTPUYECKHE ABJICHUS B aTMOc(hepe, IIMEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emutd, Apeid morocoB, poiab MAarHUTHOTO TOJIS TS KU3HH Ha 3emiie, IoJIsIpHOe
CUSHHE, TpPHU O5TOM TMEPEeBOJUTh TMPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBLIETSATH
CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NIECKUX SBIICHUII;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHUS, UCIIONB3YS (PU3UYECKIE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yJeIbHas
TEMJIOEMKOCTh  BEIIECTBA, YJEJIbHAass TEIUIOTAa IUIABJIEHUS, YyJAENbHas TeIoTa
napooOpazoBaHus, ylelbHas TEIUIOTAa CrOpaHHs TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAILIMHBI, OTHOCUTENIbHASI BIAXKHOCTh BO3yXa, JIEKTPUUYECKUN
3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HAIlPSHKEHUE, COMPOTUBIIEHNE MPOBOJHUKA, YACIBHOE



COIPOTHBIIEHUE BELIECTBA, pad0Ta U MOILHOCTD JIEKTPUUYECKOTO TOKA), IPU ONHUCAHUU
MPaBUIBLHO TPAKTOBATh (PU3MYECKHIA CMBICI HCHOJIB3YyEMBIX BEMYMH, 0003HAYEHUS U
eIMHUIBl  (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYJbI, CBS3BIBAIONIUE JAHHYIO
(GU3NYECKyI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TpapUKH H3Y4YECHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCHOJB3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO--KUHETUUECKON TEOPHUH CTPOEHMSI BEIIECTBA,
MPUHIIMI CYIEPIO3ULMH 110JIEN (Ha KAaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa A58 yyacTka Len, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHEeHHUs SJHEPruy, MpU
9TOM J1aBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3aIMCHIBATh €r0 MATEMaTHYECKOE
BBIPAKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIuit MIPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX ILIAroB C
omnopoit Ha 1-2 u3yuyeHHBIX CBOMCTBA (PU3UUECKUX SBJICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEN;

pemate pacy€THple 3aJaud B 2-3 JeMCTBHS, HCHOJNb3yd 3aKOHBI U (HOPMYIIBI,
CBS3bIBAIOIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aa4H 3all1ChIBAaTh
KpaTKO€ YCIIOBHE, BBISBIIATH HEAOCTAaTOK JAHHBIX I PELIEeHUs 3ajaud, BBIOMpPATh
3aKOHBI U POPMYIIbI, HEOOXOAUMBIE [T €€ PeLIeHUs], TPOBOAUTH PACYETHI U CPABHUBATH
MOJIy4€HHOE 3HaYeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh IPOOIEMbI, KOTOPbIE MOKHO PEIIUTh ITPU MOMOIIH (PU3MUECKUX METOI0B,
HCIIOJIb3YSl ONMCAHHME HCCIECNOBAHUs, BBIICIATE IIPOBEPSIEMOE IPEAIIOJIOKCHHE,
OLICHUBATh MTPaBUIIBHOCTH NMOPSIIKA POBENCHNUS UCCIIEOBAHMS, IEJIaTh BBIBOBI;
IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWUCTB
Tesl (KalWUISPHBIE SBJICHUS, 3aBUCUMOCTb JIaBJIEHHUS BO3JyXa OT €ro o0O0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTBIBAHUS U HAIPEBAaHUs IIPU U3IYYCHHUH OT LBETa
u3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICHICTBUE MIEKTPUUYECKUX 3apsiiOB, B3aUMOJEHCTBUE IMOCTOSHHBIX MArHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoOBepseMble IPEANOJIOKEHHs, coOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(opMynupoBaTh BBIBOABI;

BBIIIOJIHAT NPSAMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBLHON BIIQKHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3n4ecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl W3MEPEHUH C y4ETOM 3aJlaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JUIMHBI, TUIOIAJN NONEPEYHOTIO CEYEHMs M YIEIBHOIO CONPOTHBIICHUS BEIECTBA
IIPOBOJTHUMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA MPOBOJIHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEI0BAaHUE, COOMpAaTh YCTAHOBKY M BBINIOJHATH U3MEPEHHUs, CIerys



MPEUI0KEHHOMY TUTaHy, (PUKCUPOBAThH PE3yJIbTAThI MOJYYCHHOH 3aBHCHMOCTU B BHJIE
TaOaMIl U TpaUKOB, IEIaTh BBIBOKI 110 PE3yabTaTaM HCCIIECIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yAETbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHHE MTPOBOJIHUKA, Pa0OTa M MOIIHOCTH JJIEKTPHUUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOMUpaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, ClEIys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TMpaBWJa TEXHUKH Oe30mMacHOCTH T1pH pabore ¢ J1aOOPaTOPHBIM
o0opynoBaHuEM;

® XapakTepu30BaTh MPHUHIUIBI JCHCTBHA W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha UX OMHCAHMS (B TOM YHUCIE: CUCTEMa OTOILJICHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUETUMK DIEKTPUUECKOMN
SHEpPruM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTelIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE NPEIOXPAHUTEIHN, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
Heo0XoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBAa W H3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (JKUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel ¢ MOCIe0BaTEeIbHBIM U MapajuleIbHbIM COEAUHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUEHUS SJIEMEHTOB JIEKTPUUYECKUX Lenei;

® T[PUBOAUTH NpHUMEPHl (HaXoAWTh UHGOPMALMI0O O TPUMEPAX) MPAKTHYECKOTO
UCIOJb30BAHUSA (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOM XKH3HM I oOecredeHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHs 3JI0pOBbsl M COOMIONEHHSI HOPM HKOJIOTMYECKOTO IOBEAEHUS B
OKpY»Kalolllel cpene;

®  OCYLIECTBJIATh MOUCK HH(POpMALUU PU3HUECKOTO cofiepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HAHUM M NMyTéM CpaBHEHMs JOIOJHUTENIBHBIX MCTOYHHMKOB BBIJCIATH
nH(OpMaIHIO, KOTOPAs ABJISIETCS IPOTUBOPEUMBOI MITM MOKET ObITh HEIOCTOBEPHO;

® UCMOJb30BATh MIPU BBIIOJIHEHNU y4eOHBIX 3aaHUN HAYyYHO--TIOMYJISPHYIO JIUTEPATypy
(U3MYECKOro CcoslepKaHMsl, ClIpaBOYHbIE MaTepHuallbl, pecypchl cetu MIHTepHeT, BiaieTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(POpPMALUU M3 OJHOU
3HAKOBOM CHUCTEMBI B JPYI'YIO;

® Co3/1aBaTh COOCTBEHHbIC IHCbMEHHBIE M KpaTKME YCTHblEe COOOLIeHMs, 0000masn
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COJEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEACTAaBIATh  pe3yibTaThl MPOEKTHON MM  HMCCIel0BaTelbCKON
JeATeIbHOCTH, MIPU 3TOM IPAaMOTHO HMCIIOJIb30BaTh M3YYEHHbIN MOHATHIHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE [TPE3EHTALIUCH;

® [pU BBHINOJHEHUH YYEOHBIX IPOEKTOB M HCCIENOBaHMM (U3NYECKUX MPOLECCOB
pacripesiesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaX B  JICATEIBHOCTb  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xoHiy oOyueHust B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHU:

® UCMOJb30BAaTh MOHATHS: CHUCTEMa OTCY€Ta, MarepuaibHas TOYKa, TPACKTOPHUS,

OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JIBMXKEHUS, nedopmanus (yrnpyras, iacTudeckas),



TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M IEPErpy3Kd, LEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIAOTO Tela, pPaBHOBECHE,
MEXaHWYECKHE KOJIeOaHWsI W  BOJIHBI, 3BYK, UWHQPa3ByK U  yIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJHBI, IIKaJIa 3JEKTPOMATrHUTHBIX BOJH, CBET, OJU30PYKOCTHh U
JaTbHO30PKOCTh, CIIEKTPHl HWCITYCKaHHWS W TIOTJIOIIEHUs, anb(a-, Oera- U Tamma-
W3ITYYEHUs1, H30TOIIbI, Si/IepHAasi SHEPTeTHUKA;

pa3nuyarh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJIMHEHHOE IBU)KCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBHKEHUE, CBOOOHOE TaJICHHE TN, PABHOMEPHOE
JBIDKEHHE TI0 OKPY)KHOCTH, B3aMMOJICHCTBHE TEJ, pPEAaKTUBHOE IBIDKEHHE,
KosiebaTenbHOe JBM)KEHHE (3aTyxXalollue W BBIHYXKACHHBIC KOJIOAaHWs), PE30HaHC,
BOJIHOBO€ JBIDKEHHE, OTPAKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaKE€HHE U MPEJIOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKECHHE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTEeCTBEHHAS PaJMOaKTHBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa M3ITyIESHHUs) 110
OTIMCAHMIO WX XaPaKTEPHBIX CBOIMCTB M HA OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE
¢uznueckoe sBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3MYECKHX SBIICHUH B OKpYyXKaromeM Mupe (B
TOM 4YHciie (PU3HYECKUE SBIICHUS B TPUPOJIC: TPHIUBLI M OTJIUBBI, TBMKEHHUE TUIAHET
CoJTHEUHOW CHCTEMBI, PEAKTUBHOEC JIBIKCHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHHUE, CEHCMHUYECKHE BOJIHBI, I[yHAMH, 5XO, IIBETa TeJ,
ONITHUYECKHE SBJICHUS B  TPHUPOJE, OWOJOTHYECKOE  JCWCTBHE  BHIUMOTO,
yABTPaQHUOJIETOBOIO M PEHTTEHOBCKOTO H3JIy4EHUH, €CTECTBEHHBIH pPaaUOAKTHUBHBIN
(hoH, KOCMHYECKHE Jy4H, pPaTUOAKTUBHOE U3IYYEHHE NPUPOJHBIX MHHEPaJoB,
NecTBHE palMOAaKTUBHBIX M3IYYeHUN Ha OpPraHU3M 4eJoBeKa), IPHU 3TOM MEPEBOAUTH
MPAaKTUYECKYIO0 3a/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(hbUBUYECKUX SIBICHUH;

OTHCHIBATh U3yYCHHBIC CBOMCTBA TeN U (PU3UYECKHUE SBJICHUS, UCIONB3YS (PU3NUYECKHEe
BEJIMYMHBI (CPEIHSASI U MTHOBEHHAsi CKOPOCTH Tejla MPU HEPAaBHOMEPHOM JIBHKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHJIa YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIrO MaJeHHs], BEC Tella, UMITYJbC Tella, UMITYIIbC
CHWJIBI, MEXaHH4ecKasg paboTa U MOILIHOCTb, MOTEHIMATIbHAS SHEPrUsl TeJa, MOJHITOrO
HaJl MOBEPXHOCTHIO 3eMJIH, IOTEHIIUAIbHAS SJHEPTUS CKATOM MPYKUHbBI, KHHETUYECKas
SHEprus, MOoJHasi MEXaHUUYECKasl YHEPTus, IEPUOJI U YaCTOTa KOJIeOaHUA, ATUHA BOJIHBL,
IPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKA3aTeNb MPEIOMIICHUS CPEJIbI),
MIpU OTMHMCAHUU MPABUIHLHO TPAKTOBATh (PU3MUECKUN CMBICH UCHOJIB3YEMbIX BEIHUUH,
0003HaYeHHS] ¥ €AMHUIIBI (PU3MUECKUX BEIHYMH, HAXOAUTh (DOPMYIIBI, CBSA3BIBAIOILIUE
JTaHHYIO (U3NYECKYIO BEJIMUUHY C IPYTUMH BEJIMUYMHAMU, CTPOUTH I'paUKH U3y4EeHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIHUNH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3UUYECKHUE SBICHUS U MPOIECCHI, UCTIOIb3YS 3aKOH
COXPaHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUII CYNEPIIO3UIIUN CHII,
MPUHIIUI OTHOCUTENBHOCTH [ anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpAaHEHUS UMITYIIbCA,
3aKOHBI OTPAXEHHUS] M TMPEIOMIICHHS CBETa, 3aKOHBI COXPAaHEHHUs 3apsOBOIO H
MacCOBOTO YHCEN PHU SACPHBIX PEAKIIHX, IPH TOM J1aBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3alMCBHIBAaTh €M0 MaTEMATHYECKOE BBIPAKECHUE;

OOBSACHATh (PpU3MUECKHE MPOIECCHl W CBOWCTBA Tell, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluli  MPAaKTHUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO--



CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ ONOPOM Ha 2—
3 W3y4eHHBIX CBOWMCTBA (PU3UYECCKUX SBIICHUH, (UINYCCKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIC 3a/1a4n (OTUPAOIIUECS Ha CUCTEMY U3 2—3 YPaBHEHHIA), UCTIOIB3YS
3aKOHBI U (POpPMyJBI, CBS3bIBArOIIUE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a
yCIOBHS 3a/Iayd 3alliChIBaTh KPATKO€ YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIC IS PEIICHUS,
MPOBOJUTH pAacy€Tbl W OIEHMBATH PEAIMCTHYHOCTh IOJYYCHHOTO 3HAYCHHUS
(bu3HYECKON BEIIMYNHEIL;

pacro3HaBaTh Ipo0IEMbl, KOTOPHIE MOKHO PEIIUTH ITPH MTOMOIIH (PU3NIECKUX METOJIOB,
WCTIOJNb3ysl OINWCAHWE WCCIENOBAHMS, BBIICIATH IPOBEPSIEMOE IPEIIOJI0KEeHNE,
OIICHUBATh NPABUJIBHOCTH TMOPSAKA TPOBEACHUS HCCIEAOBAaHUsSA, JENaTh BBIBOJIBI,
MHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOICHHUIA U OIBITOB;

MIPOBOJIMTH OMBITHI TIO HAOIIOJCHUIO (PU3NICCKUX SIBJICHUN WM (PU3NICCKUX CBOHCTB
Ten (M3yd4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUs PHEPTUH, 3aBHCUMOCTh
nepro/ia KoJIeOaHu MPYKIMHHOTO MasTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYbI MAJIBIX KOJI€OaHHH, MPSIMOJIMHEHHOE paclpoCTpaHeHNE
CBETa, pa3jiokKeHHe OeJI0ro CBeTa B CIEKTP, U3yYeHUE CBONCTB U300paKEHUS B IIIIOCKOM
3epKaJie U CBOWCTB M300pakKeHUs TpeAMeTa B coOuparoiieil JimH3e, HaOII0ICHHE
CIUIOIIHBIX ¥ JIMHEHYATBIX CIIEKTPOB H3IIYYEHHsI): CaMOCTOSTEIbHO CcOOUpaTh
YCTaHOBKY W3 HM30BITOYHOTO Habopa 0OOPYyTOBaHHWS, OMUCHIBATH XOJ OMBITA W €TO
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIbL;

MPOBOJUTH MpPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3Ha4YCHHE U3MepseMOol BenWuuHbl ((POKyCHOE paccTosiHHE coOuparomend JIUH3HI),
000CHOBBIBATH BBIOOD crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJB30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTbD IyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUH
0e3 Ha4yalbHOM CKOPOCTH, Mepuoia KojJebaHnii MaTeMaTHUYeCKOr0 MasiTHUKA OT JUTHHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaXKEHHsI CBETa OT yriia MaJeHUs U Yyriia IpeJoMIICHUs OT
yria majieHus): IUIaHUPOBATh HCCIEI0OBAHUE, CaMOCTOATENIbHO cOOMpaTh YCTaHOBKY,
(GbuKkcHpoBaTh pe3yibTaThl MOJYYEHHONW 3aBUCUMOCTU (U3NYECKUX BEIMYUH B BUJE
TabIuI ¥ rpauKoB, JIe1aTh BHIBOBI 110 PE3Yy/IbTaTaM HCCIIETOBAHMUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE TeJia MPU PaBHOYCKOPEHHOM JBM)KEHHMHU, YCKOPEHHE CBOOOHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHHUS CKOJBLKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTb, 4aCTOTa U MEPHO/] KoJeOaHU MaTEMaTUYECKOTO U MPYKUHHOTO MAITHUKOB,
ONTHUYECKas CWiIa coOuparomeil IUH3bl, pPaJAUOAKTUBHBIM (OH): MIaHUPOBATH
W3MepeHusi, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIMOJIHATH H3MEPEHUS,
clenys MpeIoKEHHOM HHCTPYKIIUU, BEIUUCIISITh 3HAUCHHNE BETMUMHBI U aHATTM3UPOBATh
MOJTy4YE€HHBIE PE3YIbTAThI C YIETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUIl;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ TabopaTopHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIE TPHU3HAKK M3YYEHHBIX (U3MUECKUX MOJENei: MarepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
TJIaHEeTapHask MOJIENIb aTOMa, HYKJIIOHHAS MOJIENIb aTOMHOTO SIpa;



XapaKTepu30BaTh MPHUHIUNBI JCHCTBUSA HW3YYEHHBIX MNPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C ONOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU 1OJIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OYKH, TIEPUCKOII, (poToanmnapar, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, J03MMETp, KaMepa BuiabCoHa), HCIOJIB3Yysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUH U HEOOXOqMMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENbHBIX NMPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHUH Y4eOHO--
MIPaKTUYECKUX 3a/lay, ONTUYECKUE CXEMbl JIJIsl MOCTPOEHUS M300paKEHUM B IJIOCKOM
3epKalie ¥ coOMparomIeit TuH3e;

NPUBOANTH TIPUMEPHl (HAXOAWTHh HMH(POPMAIMIO O TMPHUMEpax) MPAKTUIECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM JKU3HM sl OOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ HOpuOopaMH M TEXHUYECKMMM YCTPOHCTBaMU,
COXPAaHEHHS 3/70pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cperne;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usnueckoro cojepxkanuss B VHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JIOCTOBEPHOCTH TMOJIy4eHHOM UHGOpMaluu Ha OCHOBE HMEIOIIUXCA 3HAaHUNH U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCII0JIb30BATh MPH BHINOJHEHUH Y4eOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYpy
(buznuecKoro cofepKaHus, CIpaBOYHbIE MaTepHAIIbI, pecypchl ceTu IHTepHeT, BiaieTh
npuéMaM KOHCIIEKTHPOBAHHUS TEKCTa, NpeoOpa3zoBaHus HHGOpPMALUU U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE HH(OPMALIUU U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COACpKaHMs, MyOIMYHO TPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM WM HCCIEAOBATENBCKOM ACSITENBHOCTH, IPU 3TOM I'PaMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATHHWHBIN ammapaT W3y4aeMoro pasnena (U3UKA |
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEpPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194
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bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 2 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MArHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 5 15
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9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThl padoTsbI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JBMKEHHE U CTIOCOOBI €T0 10 1 1 bubmmoreka [{OK
' OIHCaHUs https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAMMOJIEHCTBHE Te https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHCHUS 10 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4decKue KoJ1e0aHUA U BOJHEI
2.1 MexaHndeckre KojueOaHus 7 3 bubmotera [JOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DiieKTpOMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMarHuTHOE MOJIE U 6 1 9 bubnuoreka [JOK
' 9JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wtoro mo pazneny 6

Pa3nen 4. CBeToBbI€e SIBJEHUS
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4.1 3aKOHBI pacIpOCTPAHCHUS CBETA 6 2 bubmorera [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIuH3BI ¥ onITHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 a3JI0KeHHe OeIoTo CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bu6moreka [IOK
5.1 Hcnyckanue 1 MorjoueHue cBeTa arToMoOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
52 (Tpoetiie aTOMHOTO 1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1
FISPHBIE peartit https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBTopuTe/ 1bHO0-00001IaK0 1M MOY b
6.1 [ToBTOpEeHME M 0000IIEHNE COACPIKAHUS 9 5 bubnuorexa [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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