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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJIOXEHUI M TpeOoBaHUN K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Dusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBAHUE
€CTECTBEHHO-HAYYHOUW TIPaMOTHOCTH OOYYarOIIMXCS W OpraHu3aluio H3y4yeHHs (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuud  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakkKe  MEXKIpPEIMETHbIe  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOT'O 001Iero 00pa3oBaHHs.
[Iporpamma 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepuala 1o rojam
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3rKa SIBIAETCS CUCTEMOOOPA3YIOIIUM JJI1 €CTECTBEHHO-HAYUYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpelocTaBisgeT HaubOojee siCHble oOpa3lpl MPUMEHEHHMsS] HAy4YHOIO MeETOoJa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUI O MHpE.
Opna w3 rNMaBHBIX 3a7ad (pU3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
oOyyJaronuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTD:
® HAy4yHO OOBSICHATH SIBICHUS;
® OIICHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;
® MHTEPHPETUPOBATh JAaHHBIE W MHCIIOJIb30BaThb HAYYHBIE JOKA3aTENIbCTBA MJIS
MOJTy4Y€HUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKUM HA ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmun npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepauuu, peaau3yoUMX OCHOBHBIE 00I€00pa3oBaTeIbHbIE IPOrPaMMBI,
yTBepkAEHHONW pemeHneM Kosermn MunncreperBa npocsemenuss Poccuiickont ®enepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs oOOydaloluxcsi K HAay4HOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyabHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
JESITeIbBHOCTH, CBSI3aHHOM ¢ (PU3MKOI, TOArOTOBKA K AalibHEHIIEeMy 00Y4YEHHUIO B 3TOM
HalpaBJICHUH.

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

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PEILICHHUS TNPOCTEHINNX Ppacu€THBIX 33/Ja4 C HCHOJIb30BAHUEM
buznyeckux Mozesnei, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHEC YMCHHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

e ocBOocHHE TPUEMOB PAOOTHI ¢ WH(POpPMAIUECH (U3HUECKOTO COJCPIKAHUS, BKIFOYAsS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHATU3 W KPUTHUECKOE
OLICHUBaHKE WH(OPMALINU;

® 3HAKOMCTBO CcO cepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.

Ha usyuenue ¢usuku (6a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0OpazoBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme o (Gpu3mke nepeueHb JadopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YUTeNb JAejaeT BbIOOp MpOBEACHHs J1a0OpaTOpHBIX paboOT H
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIMXCs, CIIUCKA SKCTIEPUMEHTAIIbHBIX
3a/laHui, peJiaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOI'O AK3aMeHa 10 (PU3UKeE.

COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®dusnka u e€ posib B IO3HAHUM OKPY/KAIOLIEr0 MUpa.

®uznka — Hayka o mpupoze. SBneHus npuponasl. PU3NYECKUE SBICHUS: MEXAHUUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepeHue ¢usnueckux BenuunH. DuU3NUEcKHe MNPUOOPHI.
[TorpemHocTs U3mMepeHuil. MexayHapoHas CHCTEMA €IMHHLL.

Kak ¢u3uka m npyrue ecteCTBEeHHblE HayKH M3y4yaroT MpHUpoAy. EcTecTBeHHO-Hay4YHbII
METOJl TO3HaHWs: HaOJIOJeHHe, IOCTAHOBKA HAy4YHOTO BONPOCA, BBIIBIKEHHUE THIIOTE3,
HKCIIEPUMEHT IO TMPOBEpKE THUMOTe3, OOBbsICHEHHEe HabmogaeMoro sBieHus. OmnucaHue
(bU3nUeCKUX SABICHUN C TIOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIJIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.



2. ®usnueckue nNpudOOPHl U MPOLEAypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U LU(POBBIM
npubOpoOM.

Jlabopamopusie pabomsl u onvinol.

Omnpenenenue HeHbl JeJIeHUs HIKAIbl HK3MEPUTEIHLHOTO MpHoopa.

N3MepeHne paccTosiHUM.

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeIa.

Onpenenenue pasMepoOB MaJbIX TE.

e wnNe

N3mepenne temmnepaTypbl NpU IOMOILIM KUJIKOCTHOTO TEPMOMETpPAa M JAaTUUKA
TEMIIEpaTyphl.
6. llpoBeneHue wuccieqoBaHUsS MO IMPOBEPKE TUIOTE3bl: AAIBHOCTh IOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIIbHO, TeM O0JIbIle, 4YeM OO0JIbIIIe BHICOTA ITyCKa.

Pasnen 2. [lepBoHayaibHbIe CBeIeHUs 0 CTPOEHUH BellecTBA.

CrpoeHue BeliecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactui BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoOu.
bpoyHoBckoe nBmxkeHue, auddys3us. BzanMopmelicTBHE 4YaCTHI[ BEIIECTBA: MPUTSDKCHHE U
OTTaJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(kpucTamInyeckux) Ted. B3auMocCBs3b MeEXIy CBOICTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX Y WX aTOMHO-MOJICKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSHUUN
BO/IbI.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKEHHUSI.

2. HaGmronenue nuddys3un.

3. HaGmonenue sBiIeHUM, OOBACHIIOUIUXCS MPUTSKEHUEM HIIM OTTAJIKUBAHUEM YaCTHUII

BEILIECTBA.

Jlabopamopuwie pabomel u onvimot.

1. Oruenka AuamMeTpa aToMa METOAOM PsiIOB (C UcTosib3oBaHueM (hoTorpaduii).

2. OnbITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHUSI TA30B.

3. OnbITHI 10 OOHAPYKEHUIO TEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pasnen 3. /IBu:xenne u B3auMo/ieiicTBe TeJl.

Mexanuueckoe nBHkeHHe. PaBHOMEpHOEe W HepaBHOMEpHOe ABMkeHUE. CKOpOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBM)KEHUU. Pacy€T myTy U BpeMEHU JBUKEHUS.

SlBnenve wHepruu. 3aKOH WHEpPIUHU. B3aummonelcTBHEe TeNl Kak NPUYMHA W3MEHEHUS
CKOPOCTH JIBWKEHHS Teld. Macca kak mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €UHUIE 00bEMa BEIIECTBA.

Cuwia Kak XapakTepucTuka B3aumojencTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
N3MepeHne cuiibl ¢ OMOIIBIO TUHAMOMETpa. SIBIIeHHE TIATOTeHHs W cuja Tsokectd. Cuiia
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiiokeHHE CHWII, HAaPABJIEHHBIX I10
onHOI npsMoil. PaBHozelicTByromas cwil. Cuna TpeHus. TpeHHne CKOIbKEHUS U TPEHUE MOKOSI.
TpeHue B npupoie U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCcKOoro JBUKEHHUS Teja.

2. H3mepeHHe CKOPOCTH MPSAMOJIMHENHOTO JBUKECHUS.

3. HalGnronenue siBneHUS HHEPIUU.

4. HabmroneHne U3MEHEHHUS CKOPOCTH TMPU B3aUMOJCHCTBUH TE.



5. CpaBHeHME MacC MO B3aUMOJICUCTBUIO TEN.
6. CioXxeHHe CuJl, HallPaBJIEHHBIX 110 OJHOM MPSMOIL.
Jlabopamopusie pabomsl u onvinol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuUKa B KHJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHUs OpyCKa WM IIapuKa M0 HAKIOHHOM
IJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOIO TEINA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) OpyXKUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Tejla U
XapakTepa COIPUKACAIOIINXCsl IOBEPXHOCTEN.

Pasnen 4. /laBiienue TBEpPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUYEeHUS JaBieHus. JlaBienue ra3a. 3aBUCUMOCTD
JaBjieHus ra3a oT o0béma, Temnepatypsl. [lepenaua naBnenus TBEPABIMU TEAMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MalmMHbl. 3aBUCUMOCTH JABJICHUS KHUAKOCTU OT
nryownabl.  [wapocratmdeckmii  mapamokc. CooOmaromuecss cocyabl.  [wapaBiwdeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IprUMHBI CyIIECTBOBAHUS BO3IYIIHOM
obooukn 3emymm. Onbit Toppuyermm. M3mepeHue atmMocepHOro MaBicHHS. 3aBUCHMOCTH
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI Haa YypoBHEM Mops. Ilpubopbl ans u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )XUKOCTH U ra3a Ha MOTPpYyXEHHOE B HUX Teno. BritankuBaromas (apXxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTBD JaBJIEHUS T'a3a OT TEMIIEPATypBhI.

[lepenaua naBiaeHuUs KUIKOCTHIO U Fa30M.
Coob1maronyecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[IposiBnenue necTBusi atTMOCHEPHOTO TABJICHHUS.

oV ks wNPRE

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BHITECHEHHON HKUAKOCTH.

8. VYcnoBue I1aBaHMs TeJ: IUIABaHWE WJIM TOTPYXKEHHE Tel B 3aBUCHUMOCTH OT
COOTHOINIEHUS TUIOTHOCTEHN TeJa U KUIKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BoJie OT 00bEMa MOrpyXEHHOM B JKUIKOCTh

YacTH Tea.

N

2. OmnpeneneHWE BBITATKUBAIONIEH CHIIbI, JEUCTBYIOIIEH HA TeJNO, MOTPYyKEHHOE B
JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHJIBI, JEHCTBYIOLIEH HA TEJIO B
JKUJIKOCTH, OT MAacCChI Tela.

4. OnbIThl, TEMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHUJIbI, IEUCTBYIOIIEH Ha
TEJI0 B KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh YaCTH TeJla U OT TJIOTHOCTH
JKUTKOCTH.



5. KoHcTpynpoBaHue apeoMeTpa WIM KOHCTPYUPOBAHHME JIOAKW M OIpEACICHHE €€
IPy30I0ABEMHOCTH.

Pa3nes 5. PaGora m MOIIHOCTB. JHEprus.

Mexanuveckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHKH.
KIIJ mpocTeix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanuueckass »Heprusa. KuHeTnueckas M mNOTeHUMalbHas »sHeprus. IIpeBpamenue
OJIHOT'O BU/Ia MEXaHUYECKOW SHEPTUU B IPYyTroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomwt u onvimol.

1. Omnpenenenue paOOTHl CUJTIBI TPEHUS TMPU PABHOMEPHOM JBUKEHHHM Tela IO

TOPU30HTAIILHON TOBEPXHOCTH.
2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.

w

N3mepenne KII/] HakIOHHOM INTIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH SHEpIrUu.

8 KVIACC

Pa3nen 6. TenoBble siBIeHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KUHETHYECKOM TEOpUU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MoOJeKyJd. OMbITbl, NOATBEPKIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOTO COCTOSIHUM BelecTBa. Kpucramimueckue u
amop¢usbie Tena. OOBsICHEHHE CBOWMCTB ra3oB, )KUIKOCTEH U TBEPBIX TeNl HA OCHOBE TOJIOKEHUH
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanwUIIpHbIE sBIeHUsA. TeroBoe
pAacCIIMPEHUE U CHKATHUE.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKCHHUS YaCTHII.
Buytpennsas osHeprus. CrnocoObl U3MEHEHHUs BHYTpPEHHEM »JHEpruu: TeIuionepenadya u
coBeplieHre paboThl. BUpl Teronepenaun: TeIONPOBOAHOCTh, KOHBEKIIHS, U3IIyUYECHHUE.

KonuyecTBOo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEINIOBOTO OanaHca. [lnmaBneHue M OTBEp/IeBaHHE KPUCTATUTHYECKUX
BEIIeCTB. YAenpHas Temjora muaBieHus. [lapooOpa3oBanme u koHjeHcarus. VcnapeHue.
Kunenue. YnaenbHas TtemnoTa mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KHWIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuammner pabotel TemmoBeix Asurareneid KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIUATA OKPYKAOIIEH CPEbI.

3aK0H COXpaHEHUs U MIPEBPAIICHHS YDHEPTUH B TEIJIOBBIX MIPOIIECCaX.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKEHHUSI.

2. HaGmronenue nuddysun.

3. HalGmronenue siBneHUI cMauyuBaHUS M KaWJUISIPHBIX SBJICHUH.

4. HalOnrogeHue TeTIOBOr0 PacIIupEeHUsI TEIl.



V3meHeHne AaBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.
[IpaBuna uamMepeHus: TeMnepaTypsl.

OxtaxieHre pu COBEPIIEHUU PabOTHI.

HarpeBanue nipu coBepiiieHUN pabOThl BHEITHUMH CHIJIAMH.
10. CpaBHEeHHUE TEMIIOEMKOCTEH pa3IMYHbBIX BEIIECTB.
11. HaOmronenne KUmeHus.

5
6
7. Bupapl Tenonepenayu.
8
9

12. HaGmnroieHre mocTostHCTBA TEMIIEPATypPhI MPH TIaBJICHUU.

13. Moaenu TeIOBBIX JBUTATEIICH.

Jlabopamopuwvie padbomwt u onvimol.

1. OnbIThI O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

OMnBITHI O BhIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnBITH O HAOIOIEHUIO TETUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.
Ornpezenienne JaBieHUs BO3AyXa B OaJIJIOHE MINPHUIIA.

AW

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJI€HUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka rumoOTE3bl JMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTypshl.

7. HaOnronenue u3MeHEHMs] BHYTPEHHEH SHEPruu Tejla B pe3yjbTaTe TEIUIoNepeaadu u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJIeHHS TEIIIOOOMEHA MTPHU CMENIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW NpU TEIIOOOMEHE C

HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yieabHON TEIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npolecca uCIapeHusl.

12. OnpeneneHne OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHON TEIUIOTHI MJIaBJIEHUS JIbJA.

Pazjnen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onextpuzanus Ten. J[Ba poja aneKTpUYecKUX 3apsiioB. B3anMmopelicTBre 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aWMOJEUCTBUS 3apSKEHHBIX TET OT BEIUYUHBI
3apsiIOB U PACCTOSIHUS MEXKIY TEIAMM).

Onexrpuueckoe nose. Hanpsox€HHOCTh 2nekTpuueckoro noss. IIpuHnun cynepnosunuu
AIIEKTPUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsnoB. DJIEMEHTapHbIM snekTpudeckuil 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHHS JJIEKTPUYECKOTO TOKa. MCTOUHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTSAX U ra3zax.

Onektpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampsbkeHune. ComnpoTHBIIEHHE
IIPOBOJHMKA. YJIEIbHOE CONPOTUBJIEHME BemiecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

Paborta u MOUTHOCTH 37EKTpUUECKOro Toka. 3akoH J[koyns—JleHna. DnekTpuueckue 1enu
U TIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[locTostHHble MarHuThl. B3anMopjeiicTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe TmoJe.
MarnuTtHoe moje 3eMJId U ero 3Ha4eHue s )ku3HU Ha 3emute. OnbIT DpcTeaa. MarauutHoe mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBUE MarHUTHOTO MOJISt



Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IOCTOSHHOIO Toka. Mcmonb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Onpitel  @apagess. SIBneHue  ayeKTpoMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
OnekrporerHepatop. CrnocoObl MOMyYEHUS AIIEKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpusanus Ted.
JIBa poJia aeKTPUYECKUX 3apsiA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOA.
DIIEKTPOCTATUYECKAsI NHIYKLHS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.
[IpOBOJHUKY U TUBTEKTPUKH.
MopenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
W cTOYHMKH TOCTOSIHHOTO TOKA.
JeficTBUS 3IEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B JKUJKOCTH.

W oNOU kWM R

[
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. "a30BBbIii pazpsa.

[EY
N

. 3sMepeHune cuiibl TOKa aMIIEpMETPOM.

=
w

. I/I3MepeHHe QJICKTPHUUYCCKOI'O HAIIPS?KCHUSA BOJIBTMCTPOM.

=
H

. Peocrar u Marasu cOnmpoTHUBIIEHUM.

=
Ul

. B3aumoeicTBre NOCTOSHHBIX MAarHUTOB.

[EY
(o)}

. MO[[GJIHpOBaHI/Ie HCEBO3MOXHOCTHU pa3aACICHUA ITOJIOCOB Maroura.

[EY
~

. MO[[GJIHpOBaHI/Ie MarHUTHBIX ITOJIEH ITOCTOSSHHBIX MarHUTOB.

[EY
(0]

. OnbIT OpcTena.

=
Yo

. MaruuTtHoe moJjie Toka. BHCKTpOMaFHI/IT.

N
o

. I[eﬁCTBHe MAarauTHOIO ITOJISI Ha ITPOBOJHUK C TOKOM.

N
=

. QHGKTpOI[BI/IFaTCHB IIOCTOAHHOI'O TOKA.

N
N

. UccnienoBanue sABIeHUS 3EKTPOMArHUTHON UHIYKIIVH.

N
w

. OnpiTel Dapanes.

N
ISy

. 3aBUCHUMOCTb HaIrpaBJICHHUA HHAYKOWUOHHOI'O TOKa OT yCJ'IOBI/Iﬁ €0 BOBHUKHOBCHUA.

25. DieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomsl u onvimot.

OI1BITHL 10 Ha6JHO)IeHI/IIO QJICKTPHU3alluU TCII HHHYKHHGﬁ " Ipr COITPUKOCHOBCHWH.

I/ICCJ'ICI[OBaHI/IC I[el\/'ICTBI/Iﬂ SJICKTPHUYCCKOTO ITOJIAA Ha MPOBOJHUKH U JTUIJICKTPUKH.

CoOopka u mpoBepka padOThI AMEKTPUIECKOM 1M MOCTOSHHOTO TOKA.

H3mepeHue u peryIupoBaHHUe CUIIBI TOKA.

W3mepeHne u peryiupoBaHue HaMPsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YePE3 PEIUCTOP, OT COMPOTUBIICHHUS

pe3ucTopa M HAPSHKEHHS Ha PE3UCTOPE.

7. OHI)ITI)I, ACMOHCTpHUPYIOIIUE 3aBUCUMOCTH QJICKTPHUICCKOIr o COIIPOTUBJICHUA
MIPOBOIHKKA OT €T0 JITTMHBI, TUTOIIA ! TIONIEPEYHOT0 CCUCHUS M MaTepHala.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN TpU TMOCIEAOBATEIHHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia I CUIIBI TOKA MPH MAPaUIEITFHOM COSTUHEHUN PE3UCTOPOB.

10. Ompenenenne paboOTHI IEKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOp.

11. Ompenenenne MOIIHOCTH YIIEKTPUYECKOTO TOKa, BBIACTAEMOI Ha Pe3UCTOpeE.

oA wWNPRE



12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Y€pe3 JaMIIOUYKy, OT HaIPSHKCHHUS
Ha Heu.

13. Onpenenenue KIIJ[ narpeBatens.

14. MccnenoBaHre MarHUTHOIO B3aMMOZCUCTBHSI IIOCTOSIHHBIX MarHUTOB.

15. VI3yyeHre MAarHUTHOrO IIOJsl IOCTOSIHHBIX MAarHUTOB NpU HX OOBEIUHEHHUU U
pa3JelIeHUN.

16. MccnenoBanue AeMCTBUSA dJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJIEHCTBUS KaTyLIKU C TOKOM U
MarHura OT CHJIbl TOKAa U HAaIIPABJICHUS TOKA B KaTyIIKE.

18. M3y4yeHue NeiCTBYUSI MATHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3ydeHue paboThl 3JEKTPOIBUTATEIISL.

20. U3mepenue KIIJl anekTpoaBUrareslbHONM yCTaHOBKHU.

21. OnbITHl 110 MCCIIEAOBAHUIO SIBJIEHMSI DJIEKTPOMAarHUTHOM MHAYKLMU: HCCIEI0BAHUE
W3MEHEHUH 3HAaYCHUs U HaIllPaBJICHUS MHIYKIUOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHoyckopeHHOe psiMOIHHEHHOe ABmxkeHne. CBoOoaHoe nagenue. OnbIThl
lNanunes.

PaBHOoMepHOE ABMXkeHUE MO OKpYKHOCTH. [lepron u yactora oOpamenus. JluneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

Ilepsbiil 3akoH HerotoHa. Bropoi 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHiun
CYNEPIIO3ULUHU CHUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUsSI CKOJIbKEHHUS, CHJIa TPEHUSI
MOKOSI, APYTHE BUIBI TPCHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO MaJeHusl.
JBuxenne 1aHer Bokpyr Comnua. IlepBas kocmmueckas ckopocTe. HeBecomocts n
[EepPErpy3KHu.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenune umnyinbca. MMmynbe cuiibl. 3aKOH COXpPaHEHHs] MMITYJbCa.
PeakTuBHOE IBMKEHUE.

Mexannyeckass pabota U MomHOCTh. Pabota cun Tsxkectu, ynpyroctd, TpeHus. Cs3b
sHepruu U paboTel. [loTeHuManpHas SHEprus Tena, MOJHSATOTO HaJa MOBEPXHOCTHIO 3EMIIU.
[ToreHunanbHas FHEPrUs cxatoi npykuHbel. Kunernueckas sueprus. TeopeMa 0 KUHETUUECKOMN
SHEPruM. 3aKOH COXPAaHEHUS] MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHME IIyTEH M TPACKTOPUH IBM)KEHMS OJHOTO M TOTO K€ TE€Jla OTHOCUTEIBHO

Pa3HBIX TEJl OTCUETA.
3. H3MepeHHe CKOPOCTH U YCKOPEHHS MTPSIMOJIUHEMHOTO ABUKECHUSI.



o v

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmionenue nBMXEHHS Tela 0 OKPY>KHOCTH.

HabumroneHne MexaHUUYEeCKUX SIBJICHUN, IPOUCXOAIINX B cucTeMe oTcuéra « Temexkay
py e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTEJIBHO KaOUHETa (PU3UKH.
3aBHCHMOCTb YCKOPEHHMS TeJIa OT MacChl TeJla U IEHCTBYIOLICH Ha HETO CHUJIBI.
HaOnronenue paBeHcTBa CUII IPU B3aUMOAECHCTBUM TeEIL.

M3menenue Beca Tena Npyu yCKOPEHHOM JIBUKCHUH.

. Ilepenaya nmirysbca npyu B3aUMOJEHCTBUU TEIL.

. IIpeobpazoBanus SHEPTUM NIPU B3aUMOJICHCTBUH TEIL.

. CoxpaHeHue UMITysbca IPU HEYIIPYTOM B3aUMOJICHCTBUN.

. CoxpaHeHue nMnyJsbca Ipyu abCOMIOTHO YIPYroM B3aUMOJEHCTBUU.
. HaGmroienne peakTHBHOIO JBUXKEHUS.

. CoxpaHeHre MEXaHUYECKON IHEPTUU ITPU CBOOOTHOM IMAJICHUM.

16.

CoxpaHeHne MEXaHM4ECKOW PHEPTUH NPH IBUKEHUU TeJIa 107 IeHCTBUEM NPY>KUHBI.

Jlabopamopnwvie padbomut u onvimol.

1.

o

10.

11.

KoHcTpyupoBanue Tpakra Al pa3roHa M JajlbHEHIIEero paBHOMEPHOIO JIBHXKCHMS
HIapHKa UK TEJIEKKH.

OmnpeneneHue cpeiHed CKOPOCTH CKOJBXEHHsS OpycKa WM JBM)KEHHUS IIapUKa IO
HAKJIOHHOM INIOCKOCTH.

OmnpezneneHue yCKOpeHHUs Tejla MpPU PaBHOYCKOPEHHOM JIBUKEHMH 110 HAKJIOHHOW
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU IyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBHMKEHHM 0e3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM TNPHU PABHOYCKOPEHHOM JBHKEHUU 0€3 HauvaabHOMI
CKOPOCTM ITyTH OTHOCATCA KakK psiJi HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPEHHA CKOJBXCHHA OT CHJIBI HOPMAJIbHOI'O
JTaBJICHMUSL.

Omnpenenenne korpuMeHTa TPEHUS CKOJIbKECHHUSL.

Omnpenenenne KECTKOCTU NPYKHUHBI.

Omnpenenenue pabOTBl CHJIBI TPEHUS MPU PaBHOMEPHOM JBIKEHMM Tejla IO
TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenne padOThl CUJIBl YOPYTOCTH MpPU HOIBEME TIpy3a C HCIOIb30BAaHHEM
HEIIOABM>XXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

W3y4eHne 3aK0Ha COXPaHEHUsI SHEPTUU.

Pa3znen 9. Mexannuyeckue K0J1e0aHUA U BOJHDI.

KonebarenbHoe nBwkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHWI: TEPHOJ, YacToTa,
aMIIMTy1a. Marematndeckuii W TNpPYXUHHBIM MasTHUKM. lIpeBpamienune sHeprum npu
K0JIe0aTeIbHOM JIBMKCHHH.

3aryxaromue konebanus. BeiHy»)aeHHbIe KojeOanus. Pesonanc. MexaHnuecKkrue BOJHBI.
CBolicTBa MexaHW4YeCcKuX BOJIH. [IpoosibHBIE U TTONIEpeyYHbIE BOJIHBI. [[MHA BOJTHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJle, CEUCMUYECKUE BOTHBI.

3Byk. [’ poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPPa3ByK U yIbTpa3ByK.
Hemoncmpayuu.

1.
2.

Hab6nronenue xonebanuii Tel moa JeHCTBUEM CHITBI TSDKECTH W CHITBI YIIPYTOCTH.
Habmroienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.



3. HaOGmroneHne BRIHYKICHHBIX KOJICOaHUI 1 pe30HaHCcA.
4. PacmpocTtpaHeHHe NPOIOIBHBIX U MOMEPEYHBIX BOJIH (HA MOJAETIH).
5. HalnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI pe30HaHC.
JIaﬁopamopnbte pabomwt u onvimol.
1. Omnpenenenue 4aCTOTHI M IEPUOAA KOJIEOAHNH MaTeMaTUYECKOI0 MasiTHUKA.
2. OmnpezneneHue 4acTOTHI U IIEpHO/a KOJIeOaHH IPYKUHHOTO MasiTHUKA.
3. MHccnenoBanue 3aBUCHMOCTH TNEpHOAa KOJeOaHHWH MOABELIICHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. HccrnenoBaHue 3aBUCUMOCTH IepHojia KojeOaHMHM MPYKMHHOTO MasTHUKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCHUMOCTH IepHOAa KOJICOAHWH Tpy3a, MOABEIICHHOIO K HHUTH, OT
Macchl Ipy3a.
6. OnbIThl, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh I€puoja KojleOaHUH MPYXKHUHHOTO
MasiTHUKA OT Macchl Ipy3a 1 )KECTKOCTH MPYKHUHBI.
7. W3mepeHue yckopeHUs! CBOOOAHOTO MaJJCHHUS.
Pa3nes 10. D1eKTpoMarHuTHoe 10Jie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIKkana s5eKTpoMarHuTHBIX BOJIH. VICOIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH AJIsi COTOBOM
CBSI3U.
DneKkTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BouiHOBBIE CBOMCTBA CBETA.
Jlabopamopuwvie padbomot u onvimeol.
1. M3ydeHue CBOICTB 3JEKTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHeElHHOE pacnpOCTpaHEHHUE CBETA.
3armenns Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenominienue csera. 3akoH npenomiieHus cBeta. [lolHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHnEe NOJHOTO BHYTPEHHETO OTPAXKEHHSI B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xox nyuedt B numH3e. Omnrtudeckas cucrema (oToanmnapara, MUKPOCKONA U
Teneckona. ['na3 kak onTudeckas cucremMa. bin3opykocTs U JalbHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. Cli0k€HHE CIIEKTPAJIbHBIX 1{BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Torydyenue n300pakxeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
ONOTHYECKUN CBETOBO/I.
Xon yuelt B coOuparomiei JuHse.
Xox Jydeil B paccenBarolle JIMH3E.
[Toryuenue n300paxeHUi ¢ TOMOILBIO JIUH3.

©END VA WN R

. Ilpunnun neiictBus ¢oTtoannapara, MUKPOCKOIA U TEJIECKOIA.
10 Mopens riasa.



11. Pa3noxeHue Genoro cBeTa B CIEKTP.
12. Iloydenue Genoro cBera MpH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopusie pabomsl u onvinol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPaKEHHs CBETOBOTO JIy4a OT yTjla NaJeHUsI.
2. H3yueHue XxapakTepUCTUK U300paKEHUS MPEAMETa B IIIOCKOM 3epKajle.
3. HccnenoBaHue 3aBUCMMOCTH YIUIa IIPEJIOMJIEHUSI CBETOBOIO JIy4a OT yIJla MaJeHUs Ha
IPaHULIE «BO31YyX—CTEKIIO».
[Tony4yenue n300paKeHUi C MOMOIIBIO COOMPAOLIEH JTHH3HI.
Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH INH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAOIIOJAEHUU Yepe3 IIBETOBBIC
(GUIBTPHL.

Pa3znea 12. KBaHTOBLIC SIBJICHUA.

Omnsitel Pesepdopna u nmnanerapuas mojenb aroma. Moaens atoma bopa. Mcnyckanue u
HorJomeHre ceeta atoMoM. KBanTel. JInHelyaTeie CIEKTPHI.

No vk

PanuoaktuBHOCTh. Anbda-, O6eta- W ramma-uzinydeHus. CTpOeHHE aTOMHOIO Sapa.
Hyxnonnas wmonens aromHoro sgapa. M3oromsl. PapnoaktuBHble npeBpamenus. Ilepuon
noJiypacrnaaa aTOMHBIX sJIep.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3aps0BOr0 U MAacCCOBOTO YMCE. DHEPrus CBSI3U
aToMHBIX saep. CBsi3b maccel M 3Hepruu. Peaknuum cuHte3a u AeneHus sanep. VMcrounuku
sHeprun CosHUA U 3BE3 .

SInepnas sHepreTuka. JIeMCTBUs paJuOaKTUBHBIX U3IyUYECHNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3JIy4€HHUS U TOTJIOIICHHUS.

2. CpexTpsl pa3InYHbIX ra30B.

3. CmekTp BoJOpOA.

4. HabGnronenue TpekoB B kamepe Buibcona.

5. Pabora cuéTurka MOHU3UPYIOIUX U3TYyUEHUH.

Perucrparus usinydeHus IpUpoIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopmnwvie padbomut u onvimol.

1. HaOmroeHue CIUTOMIHBIX U JTMHEHYATHIX CIIEKTPOB MU3ITYICHUSI.

2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YacTULBI 10 TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBEHO--0000IIAOIINKA  MOAYJIh TpEAHA3HAYeH Il CHUCTEMaTH3allk |
0000111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA JIESTETbHOCTH, IPHOOPETEHHOTO MPH U3YUEHUU
BCEro Kypca (PM3MKH, a TaKkKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAAapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00y4arOUIMXCsl, BHIOPABIINX ITOT YUEOHBINH peaMET.

[lpy wW3ydYeHUH [NAHHOTO MOIYJS PpPEATM3YIOTCS ¥ CHCTEMAaTH3HPYIOTCS — BUJIBI
NEeSITETPHOCTH, Ha OCHOBE KOTOPBIX 0OecreunmBaeTcs JOCTIDKEHHE TMPEIMETHBIX H
METaIpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (hOpMUpPYETCS eCTeCTBEHHOHAy4Has
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMS SBICHUA NPUPOJBI U TEXHUKH,
OBIIQ/ICHUE YMEHHSIMHU OOBSICHATh (HU3UYECKUE SIBICHUS, MPHUMEHSS TIONyYeHHBIC 3HAHHSA,
pemarh 3aa4, B TOM YHCJIe KaYeCTBEHHBIC U SKCIIEPUMEHTAIIbHBIE.



[TpuHIMNIHATBHO AEATEIHLHOCTHBIA XapakTep JaHHOTO pa3jiena peanu3yercs 3a CYET TOoro,

4qTo 06yqa}omnew{ BBIITOJHAKOT 3alaHuA, B KOTOPBIX UM MPCAJIaracTcs:

Ha OCHOBC MOJIYUCHHBIX 3HAHUI pacro3HaBaTb U HAYYHO 00BACHATH (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

B OKpY>arollei Mpupoje U MOBCEIHEBHOM JKU3HH;

HCII0JIB30BaTh HAYYHbBIC METOJbI MCCICIOBAHUSA (bHBPI‘leCKI/IX ﬂBHCHHfI, B TOM 4YHCJIC IJIA

IMPOBCPKHU T'UIIOTE3 U MMOJTYUCHUSA TCOPECTHUICCKUX BBIBOAOB;
O00BACHATH HAay4YHBIC OCHOBBI HanOoJce BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOJIOI‘I/If/'I,
HarmpuMep, MIPaKTUYCCKOro HMCIIOJIb30BaHUA PA3JIMYHBIX HCTOYHHKOB OHEPIrMM Ha OCHOBEC
3aKOHa MNpEBPAIICHNA U COXPAHCHUSA BCEX U3BECTHBIX BUJOB SHEPIUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3yuenne QuU3NKKM HA ypOBHE OCHOBHOTO 0OmEro oOpa3oBaHMsS HANpaBlICHO Ha

AOCTHIKCHUC IMYHOCTHBIX, MCTAIIPECAMCTHBIX U MMPCIAMETHBIX O6p330BaT€JH)HI)IX PE3YIbTATOB.

B pe3yjibTaTte HU3Yy4YCHUSA (bHSI/IKI/I Ha YPOBHE€ OCHOBHOI'O O6I_I_ICFO O6p330BaHI/I$I y

06yqa}0meroc;1 6y,I[YT C(bOpMI/IpOBaHBI CJICAYIOIIUC INYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (hU3MUYECKOM
HayKH,

— [IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HKOB,;

2) rpa:KIaAHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTHUBHOMY YUYacTHIO B 00CY>KJIEHUU OOILECTBEHHO 3HAUYMMBIX U ITHUECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM TPUMCHEHHEM JOCTHKCHUH (PH3UKH;

— OCO3HAHHE BAKHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIUTAHMS:

— BOCIIPHUSTHE ICTETHUECKUX KauyecTB (PU3UUECKON HAyKH: €€ TAapMOHHYHOTO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT0 MO3HAHUA:

— OCO3HaHHE IIEHHOCTH (DU3MYECKON HAyKHW KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENIIEH COCTABIISIFOLIEN KYJIbTYpHI;

— pa3BUTHE HAYYHOH JTFOO03HATETHHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS M IMOIMOHAIBLHOTO 0J1arONOJTyYHA:

— OCO3HaHME IIEHHOCTH 0e30macHoro obpasa KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TIpaBUJ OE30MacCHOTO TOBEJACHUS Ha TPAHCIIOPTE, Ha J0porax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAITHUX YCIIOBUSX;

— c(hopMHpPOBAHHOCTH HaBbIKA pediekcuu, MpU3HAHUE CBOETO MpaBa HA OMIMOKY M TaKOTO
JKe TIpaBa y IPYroro 4e0BeKa;

6) TPya10BOr0 BOCIMTAHMSA:

— aKTUBHOE y4YacTHE€ B PEIICHUHW MPaKTUUYECKHUX 3a/a4 (B paMKax CEeMbH, 00pa3oBaTEIbHOM
OpraHu3allM, TOpoJa, Kpas) TEXHOJOTMYECKOM U COLUUAIbHOM HANpaBIEHHOCTH,
TpeOyIOMIMX B TOM YHCIe U PU3NISCKUX 3HAHUN;

— WHTEpEC K MPAKTUIECKOMY U3YUEHUIO MPOQECCUi, CBI3aHHBIX ¢ (U3UKOM;

7) IKOJIOrM4Y€eCKOro BOCIIMTAHMS:



e — OpHCHTalMsS Ha MPUMCHCHHE (PU3NYCCKUX 3HAHWH I pEIIeHUs 3aaa4 B 00JacTH
OKpYKarolle cpenbl, MIIAHUPOBAHUS MOCTYIKOB U OIICHKHM WX BO3MOXHBIX TOCIEICTBUN
JUTSL OKPYIKAIOIICH CpPeJIbl;

e — OCO3HAHME IIOOATBLHOrO XapaKTepa KOJOTHICCKUX MPOOJIeM U IyTel UX PEIICHUS;

e §8) aganTanuM K U3MEHSIIOIUMCS YCJIOBHSIM CONUATbHON U MPUPOTHOI Cpeabl:

e — MOTPeOHOCTh BO B3aWMOJCHCTBHHM TPU BBIMOTHCHUH WCCIICIOBAaHUN ¥ IMPOCKTOB
(bU3HUYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHX;

® — [OBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO JICATSIIBHOCTD;

e — MOTpPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHHWI, B TOM 4YHclie (HOpPMYyJIUPOBATH HJIEH,
MTOHSTHSI, TUTIOTE3bI O (PU3HUYECKUX OOBEKTAX U SIBICHUSX;

e — 0CO3HaHHE NCHUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

® — [JJAHMPOBAHHUE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3UUYECKUX 3HAHMIA,

® — CTpeMIICHHE aHATU3UPOBATH U BBISBISITH B3aUMOCBSI3U MPUPOBI, OOIIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOIb30BaHUEM (PU3NICCKUX 3HAHUI;

e — OIICHKAa CBOMX JICUCTBUH C Y4YETOM BIMSIHHS Ha OKPYXKAIOIIYIO CPEdy, BO3MOIXKHBIX
rJ100aJIbHBIX OCJIEICTBUM.

METAINIPEIJMETHBIE PE3YJIbTATBI

B pesymprare ocBoeHHs mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuaromerocss OyayT cQGOpMHpPOBAHBI MeTamnmpeAMeTHbIe Pe3yJbTaThl,
BKJTIOYAOIME [103HABATEIbHBIC YHHUBEpPCAbHBIC Y4YeOHBbIC JICHCTBUS, KOMMYHHKATHBHBIC
YHHBEpCaJIbHbIC YUCOHbBIC ICHCTBHS, PETYJISITUBHBIC YHUBEPCAIbHbBIC YUCOHBIC ICHCTBUS.

ITo3HaBaTebHbIE YHUBEPCAJTBHBLIC yqeﬁm,le JeHcTBUA

ba3oBble Jornueckne aeicTBUs:
® BBIBIATH U XapaKTEPU30BATh CYNIECTBEHHBIC MPU3HAKUA OOBEKTOB (SIBICHUN);
® YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALMU, OCHOBAHUS AJII 00OOIICHUS
Y CPaBHEHUS,
® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B paccCMaTpUBaeMbIX (akTaxX, JaHHBIX H
HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3MUECKUM SIBICHUSIM;
® BBIBIATH MPUYUHHO--CIEACTBEHHBIE CBS3W MPU U3YYCHUU (UBMUECKUX SBICHUN H
IIPOLECCOB, JENaTh BBIBOABI C MCIIOJIB30BAaHUEM JEAYKTHMBHBIX WM WHIYKTUBHBIX
YMO3aKJ'II0116HI/II\/'I, BBIABUTATH TUITOTE3bI O B3ANUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJINYHNH,
® CaMOCTOSTENTLHO BBIOMpPATH CMOCOO pemieHuss y4yeOHOW  (u3nMueckod 3amauu
(cpaBHEHHE HECKOJBKHUX BapHUAaHTOB pEUICHUs, BHIOOpP Hauboyiee MOAXOMASIIETO C
y4E€TOM CaMOCTOSTEIbHO BbIIETICHHBIX KPUTEPHUEB).
ba3zoBble uccieaoBarejibckue JecTBUS.
® HCIOJIb30BAaTh BONPOCHI KAK MUCCIEA0BATENBCKUIA NHCTPYMEHT IO3HAHUS;
® [IPOBOAUTH [0 CAMOCTOSITENBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
buznYeCKUit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBICHUS;
® OIEHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH MH(POPMAIIUIO, TIOJYYEHHYIO B XOE
HCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;



caMOCTOATEeNIbHO  (opMynupoBaTh 0000IIEHHST ©  BBIBOJBI IO  pe3yJbTaTaM
POBEIEHHOTO HAOIOCHUS, OIBITA, UCCIICOBAHYIS,

MIPOTHO3MPOBATH BO3MOXKHOE JalbHENIIee pa3BUTHE (PU3UUECKHUX MPOIIECCOB, a TAKKE
BBIJIBUTATH TIPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Paborta ¢ nnopmanmeii:

NPUMEHSTHh Pa3IMYHble METO/bl, MHCTPYMEHTBI M 3alpoChl MpH TIOMCKE M OTOOpE
UH(OPMALIMU WU TAHHBIX C YYETOM MPEUIOKEHHON yueOHO (hu3nvecKoi 3a1auu;
aHATM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIMIO PA3TUUHBIX
BUJOB U (pOPM IPEICTABICHHUS;

CaMOCTOSATENIFHO BBIOMpATh ONTHMANbHYIO (GOpMy MpeiacTaBieHus HHpopManuu u
WITIOCTPUPOBATh pELIaeMble 3a/a4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B XO0JIe OOCYXJIeHHUS Y4YeOHOro marepuaia, pe3yiabTaTOB JIAOOPATOPHBIX pPabOT u
MIPOEKTOB 33JaBaTh BOMPOCHI MO CYLIECTBY 00CYK/1a€MOii TEMBbI M BBICKa3bIBAaTh HJIEH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4U ¥ MMOIep )KaHnue OJIar0XKellaTeIbHOCTH OOIICHNUS,
COMOCTABJISITH CBOU CYXIEHUS C CYXICHHSIMH JIPYTUX YYaCTHUKOB JHAJIOTa,
00HapYKUBATh PA3ININE U CXOACTBO MO3UIIHI;

BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBIATh  PE3yJbTAaThl  BBIMOJHEHHOTO  (DM3WYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh M WCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAWBHIYAILHON PaOOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIeMsr,

NPUHUMATh L€ COBMECTHOM [eATeNbHOCTH, OPTraHMU30BBIBATH ACUCTBHUS MO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yJIbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHUTas KaueCTBEHHOTO pe3yibTaTra MO CBOEMY
HATPABIEHUIO U KOOPAUHUPYS CBOU JACUCTBUS C APYTUMH YJIEHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA TPOAYKT MO KPUTEPUSM,
CaMOCTOSTENNbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JedcTBUA

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMUX [Tl peIIeHUs
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBATbCA B PA3IMYHBIX MOAXOAAX NPUHATUSA pEIICHUH (MHIMBUIYAJIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIICHUH IpynIoil);

CaMOCTOSITENIFHO COCTABJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3aayu WM IJIaHa
UCCIIIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBAaTh MIpearaéMble BApUAHThI PELIEHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pPEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

JaBaThb aICKBATHYIO OICHKY CUTYalluH U IIpCJiarath jiaH e€ U3MCHCHUA,



OOBSACHATH MPHUYMHBI JIOCTHXKEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAESTEIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJI BBIOJHEHHUS (PU3NIECKOTO
UCCJIEIOBaHMsI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIINXCS
CHUTYAIHii, yCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUSM;

CTaBUTH ce€0s Ha MECTO JAPYTOro YeJOBEKa B XOJE CIOpa MM JTUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIMMOKY MNpHU pEUIeHWH (GHU3UYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHbIE TEMBI M TAKOE K€ IIPaBoO JPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 7 Kjacce MpeIMETHbIE pPe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYyHAIOIUXCSI YMEHUI:

UCTIOJIB30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HAOIIOICHNUE,
OKCIEPUMEHT, MOJEINb, TUIIOTE3a, CAMHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJICKYII,
arperaTHbIC COCTOSIHMSI BelecTBa (TBEPIOE, >KHJIKOE, ra3000pa3HOE), MEXaHUUECKOE
JBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  IMPSAMOJMHEHHOE),  TpPaeKTOpHs,
paBHOAEHCTBYOIass cuia, jaedopmarus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnuyats sBieHus (auddys3us, TEII0BOE ABMKEHHE YaCTHILl BEIIECTBA, PABHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE IBM)KCHUE, MHEPIHsS, B3aUMOJICHCTBHE TENl, PABHOBECHE
TBEPIBIX TEJI C 3aKPEIUIEHHOM OChbIO BpalleHMs, Iepejada JaBieHUs TBEPIBIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOc(EepHOe JaBiIeHue, IJIaBaHue Tell, IPeBPaLeHUs
MEXaHMYECKOW YHEPTHH) TT0 OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYEeCcKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3YyUCHHBIX (PU3MUECKUX SIBICHUH B OKPYXAaOLIEM MHUpE, B
TOM 4Yucie (pu3uyecKkue SBICHHS B MPHPOJE: MPUMEPHI JABIKEHHS C Pa3TUYHBIMUA
CKOpPOCTSIMH B JKMBOH W HEXHUBOW NpHUpOJE, NeHCcTBUE CHUJIBI TPEHHUS B IMPHPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS Ha >KMBOM OpraHu3M, IJIaBaHHUE DbIO,
pBIYard B TeJe YeJOBeKa, NMPH ATOM IMEPEeBOAUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHbIE CBOWCTBA (TIPU3HAKHN) (PU3NUECKUX SBICHUI;

OTKCBIBATh U3YYECHHBIE CBOMCTBA TeN U (PU3MUECKUE SABJICHUS, UCHOb3Ys (PU3NUECKHE
BeJIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCThb, CPETHSS
CKOpOCTh, CHMJIa YIPYIOCTH, CHJIa TSDKECTH, BeC Teja, CWJIa TpPEHUs, JaBJCHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWYeckas padorta,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQHIMEHT TMOJNe3HOTO JCWCTBUS
MEXaHM3MOB, KMHETHUYECKAasl W MOTCHIIHAbHAS SHEPTHs), TPU OIMCAHUU TPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJTMUNH, X 0003HAYECHHUS U €IUHULIBI
($U3NUeCKUX BETUYMH, HAXOTUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PHU3HMUECKYIO
BEJIMYMHY C JPYTUMHU BEIHMYWHAMH, CTPOUTH Tpa(UKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEIIMYNH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHe SIBIEHUS M TPOLECCHI, HCIONb3Ys
IpaBUJia CJIOKEHUsl cuil (BIOJb OAHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH



Apxumena, TpaBWIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHsS MEXAHWYECKOM HHEpruu, IpU OSTOM JaBaTh CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

OOBSCHATh (U3UYECKUE SIBIICHUS, IPOLECCHl M CBOWCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CUTYalMi NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUYMHHO-
-CJIEJICTBEHHBIE CBSI3U, CTPOUTh OObsICHEHHE U3 1—2 JOrMYecKUX LIaroB ¢ ONOpPOH Ha
1-2 wu3yueHHBIX CBOiicTBa (U3MYECKUX SBICHUN, (U3NYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pewath pacuéTHble 3aaud B 1-2 1eHCTBHSA, HCHOJIb3Ys 3aKOHbI U (OPMYJIBI,
CBsI3bIBalOIME (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJadd
3allUCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATH (U3NYECKHUE BEIMYMHBI B (HOPMYJIBl U
IPOBOJUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JIaHHBIE, HEOOXOAMMBIE Ul pPELICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOTYYSHHON (hPU3NYECKON BEIMUHHEI,
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOIIH (PHU3HUECKUX
METOJI0OB, B OINMCAHUM MCCIEAOBAaHUS BBIJCIATH IPOBEPAEMOE IPEIIOI0KEHNE
(runotesy), pa3nuyaTh W HHTEPIPETHUPOBATH IOJYUYEHHBIM pe3yibTaT, HaXOJUTh
OLIMOKH B XOJI€ OIbITA, JI€aTh BBIBOJBI I10 €T0 Pe3yibTaTam;

IPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (PU3NYECKUX CBOMCTB
Tes:  (OpPMYIMpPOBATh IPOBEPSiEMble NPEINONIOKEHUs, COOUPATh YCTAHOBKY U3
IPEJI0KEHHOTO0 000PY0BAHNUS, 3alIUChIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObL;
BBITOJHATh NPSIMbIE U3MEPEHMSI PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHCHIBATH
MOKAa3aHusI TPUOOPOB C YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTH U3MEPEHHUIA;
IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYroil ¢
MCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHM JIBUKEHUS TeEJla, CHUJIBI TPEHUS CKOJIBKEHUS OT BeEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAAu
CONPUKOCHOBEHHMSI TeJ, CUJIbl YIPYTOCTH OT yAJUHEHMS MPY>KUHBI, BBITAIKUBAIOLIEH
CWIBl OT OOBEMa MOrpyXEHHOM YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH TeNa, OT IIyOMHBI, Ha KOTOPYIO IOTPYXEHO Telo,
YCIOBUH TJIaBaHMS TeJ, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4€OHOrO HCCIIEeIOBaHMUS, COOMpATh YCTAHOBKY M  BBIIOJHATH
U3MEpEeHUs, cleaysl NMPeUIoKEHHOMY IUIaHy, (PUKCHpOBaTh Pe3yibTaThl MOTYYEHHON
3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BUJAE MNPEIIOKEHHBIX TaOMUI] U TpadHKOB,
JIEJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEJIWYMH (IUIOTHOCTh BEIIECTBa
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHSA, JAaBIECHUE BO3AYyXa,
BBITAJIKUBAIOIIAs CHUJa, JEWCTBYIOLIas Ha TMOTPYKEHHOE B KHUJAKOCTh TEJoO,
KOA(p(UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CleAys MNPesIOKEHHON
MHCTPYKILMU: TIPU BHIOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISTH 3HAUEHUE NICKOMOM BEIMUMHBI;

coOnrofaTh TMpaBuja TEXHUKHM Oe30macHOCTH mpu paboTe ¢ J1abOpaTopHBIM
00opyaOBaHUEM;

yKa3blBaTh MPUHIMMBI JCHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECsS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;



XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB C ONOPOM HA WX OMHCAHHWSA (B TOM 4YHUCJE: TMOIIIMITHUKHA, YCTPOMCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCIOJB3Ysl 3HAHHUS O CBOMCTBaX (PU3UYECKUX SIBICHUW W HEOOXOIUMBIC
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOOUTh HMHPOPMAIMIO O MpUMepax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3/I0pOBbS M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYXaroIlIeH Cpeae;

OCYHIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETe B COOTBETCTBUU C
3a/laHHbIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUI U ITyTEM CpPAaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIICISTh HH(GOPMALIUIO, KOTOPasl SIBISETCS IPOTUBOPEUNBOIM
WM MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BAaTh IPH BBINOJIHEHUH YUEOHBIX 3a1aHUN HAy4YHO--TIOMYJIAPHYIO JIUTEPATYPY
(U3NYECKOT0 COJEp)KaHUsS, CIPABOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIAJETh NMpPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH W3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

Co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HUCTOYHUKOB MH(POpPMAIK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOJIUYHO AeNaTh
KpaTKue COOOIICHHSI O pe3yIbTaTax MPOEKTOB MM YUeOHBIX UCCIEAOBAHUMN, IPU ITOM
IpaMOTHO HWCHOJB30BAaTh M3YYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJICHUE NTPE3EHTaLUEN;

IIPU BBIIIOJIHEHUHU YYEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenesaTh 00S3aHHOCTH B
rpyIIe B COOTBETCTBUU C ITOCTABJIEHHBIMU 33/1a4aMH, CJIEAUTD 3a BBIIOJIHEHUEM IIJIaHa
NEHCTBUI, aJeKBAaTHO OICHMBAaTh COOCTBEHHBIH BKJIaJ B JESATENBHOCTh TPYIIIBL,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonny oOydeHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTD y 00YUAIOIINUXCS YMEHUM:

UCIIOJIB30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEILUIOBOEC IBHKCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tena,
HACBIILICHHBIA U HEHACBILIEHHBIN I1ap, BIAKHOCTh BO34yXa, TEMIIEPATYPa, BHYTPECHHAA
DHEPIHUs, TEILUIOBOM IBUIATElb, HIEMEHTAPHBIN IEKTPUUECKUN 3apsill, DJIEKTPUUECKOE
II0JIe, TIPOBOJHUKH W JHUDJIEKTPUKH, MOCTOSHHBIA JJIEKTPUYECKUM TOK, MarHUTHOE
T0JIE;

pasnnyath sBI€HUS (TEIUIOBOE pacIIMpeHHe W cXKaTue, Terionepenaya, TeIuIoBOe
paBHOBECHE, CMAayuBaHWE, KaNWULAPHBIE SBICHUSA, UCHAPEHUE, KOHJACHCALNS,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBEpHEBaHuUE), KUIICHHE, TerJIoneperaya
(TEmIonpOBOHOCTh, KOHBEKIUS, W3JIy4YEHHUE), DJIEKTpU3aLHUs Tell, B3aUMOJIEHCTBUE
3apAJI0B, JEUCTBUS JIJIEKTPUYECKOrO0 TOKA, KOPOTKOE 3aMBIKAHHE, B3aMMOJCHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HAa MPOBOJHHUK C TOKOM, AJIEKTPOMAarHUTHAas
UHAYKIUSA) TO0 ONHCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh IPOsIBJICHHE N3YYEHHBIX (QU3NYECKUX SBJICHUM B OKpPY’KaIOILEM MHUPE, B
TOM 4ucie (U3NYEecKHe SBJIEHUS B TPUPOJIE: IOBEPXHOCTHOE HATSKEHHE U
KallWUISIpHBIE SIBJICHUSI B TPUPOAE, KpHUCTaulbl B mpupone, uznydeHue ConHia,



3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
DIIEKTPUYECKHE SIBJICHUS B aTMocdepe, DIEKTPUYECTBO IHKUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpel( MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS KHU3HH Ha
3emiie, MOJSIPHOE CHUSIHUE, IIPU 9TOM MEPEBOAUThH IMPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3HUECKUX SBJICHUH;

OTKCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3MUCCKUE SBICHUSA, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHsSISI SHEprus, KOJUYECTBO TEIUIOTHI, YyJAEIbHAs
TEIUIOEMKOCTh ~ BEILLECTBA, YyJE€lbHas TEIUIOTa IUIABJICHUS, YJAEJIbHAas TeIIoTa
napooOpa3zoBaHus, yjAelbHas TEIUIOTa CrOpaHMs TOIUIMBA, KO3(D(PUUMEHT MOJIE3HOTO
JeMCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BIAXKHOCTb BO3JyXa, JIEKTPUUYECKHUH
3apsl, CHUJla TOKA, OJJIEKTPUYECKOE HAaIpsDKEHHWE, COINPOTUBIEHUE IPOBOJHUKA,
YAEIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JEKTPUUECKOT0 TOKA), IIPU
ONKCAaHUM MPABUIBHO TPAKTOBATh (DU3UYECKHH CMBICH HCHOJIb3YyEMbIX BEJINYMH,
0003HaueHMs M eMHUIbI (U3NYECKUX BEJIWYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILUE
JaHHYI0 (U3UYECKYI0 BEIUYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SBJIEHUS U NPOLECCHl, HCMOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOpUH CTPOECHMS BEIIECTBA,
OPUHIUI CYNEpHo3uIUM Moje (Ha KayecTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
3apsaga, 3akoH Oma U1 ydacTka nenu, 3akoH J[xoyns—JleHuna, 3akoH COXpaHEHUs
DHEPTUH, MPHU STOM JaBaTh CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA W 3alHCHIBATH €r0
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (hU3HMYEecKHe MPOLEecChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyauui [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
NPUYMHHO-CJIEICTBEHHbIE CBSA3M, CTPOUTh OOBSICHEHHE U3 1—2 JIOrMYECKUX LIaroB ¢
ornopoif Ha 1-2 U3y4YeHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, GU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemarhs pacy€THble 3agaud B 2-3 JEMCTBUS, MCNOIb3Ys 3aKOHbI U (HOPMYJIbI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBL: HAa OCHOBE aHalu3a YCJIOBUS 3aJadu
3aMMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JAJIS PELICHUs 3aJauH,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE AJIs €€ PEelIeHuUs, IPOBOJUTh pacu&Thl U
CpaBHUBATh MOJIy4€HHOE 3HaUeHUe (PU3NYECKON BETMUUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOXKHO pEIIUTh MpU TOMOIIM (PUINYECKUX
METOJIOB,  MCIIONb3Yysl ~ ONUCAaHWE  MCCIENOBaHUS,  BBIIEIATH  MPOBEPSIEMOE
MPENIOJIOKEHNE, OLIEHWBATh IPAaBUWJIBHOCTh MOPSAKAa IPOBEIACHUS HCCIEI0BaHUSA,
JIEJIaTh BBIBOJIBL,

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes (KamWUISIPHBIE SIBICHHS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béMa,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCAa OCTBIBAHUS U HarpPEBAHUS NPU U3ITyUYEHUU OT LIBETA
u3NMyvaromeil  (mornomaromnieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHsl BOJBI  OT
TEMIEPATypbl JKUIAKOCTHM U TIUIOMIATM €€ TOBEpXHOCTH, DJEKTpHU3alUs Tel U
B3aMMOJIEMCTBUE DIIEKTPUYECKUX 3apsIiOB, B3aUMOJECHCTBUE IMOCTOSHHBIX MAarHUTOB,
BH3yaJIM3alysl MArHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, I€HCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (OpMyIUpoBaTh MPOBEpPSEMbIC TPEANOIOXKEHUs, COOUpPAThH



YCTAaHOBKY M3 IPEUIOKEHHOIO0  00OpYyAOBaHMs, OIUCBHIBaTh XOJ OIbITa U
(bopMyIHpOBaTH BHIBOAKI;

BBIIOJHATh NPSMbIE U3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIbHOW BIAQXXKHOCTH BO3/yXa,
CHJIBI TOKA, HANpPsDKEHUS C MCIIOJIB30BAaHMEM aHAJOTOBBIX IMPUOOPOB U JaTUYUKOB
(Gu3n4ecKux BEIMYUH, CPAaBHUBATh pPE3yJbTaThl H3MEPEHUH ¢ y4E€TOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMUYUHBI OT JPYTOH ¢
UCIIOJIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBICHUS IPOBOJHHMKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YJEJIBHOIO CONPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJIHUKE,
UCCJICIOBAaHUE I10CIIE0BATEIbHOIO U MAapaJljIeIbHOTO COEJUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIEe0BaHUE, COOUPAaTh YCTAHOBKY U BBIIOJHATH U3MEpPEHHs, Cleays
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yJIbTAThl MOJYYCHHOH 3aBHCUMOCTH B BHJIE
TaOIHI U TPaQHKOB, AETATh BBIBOAKI 110 pE3yJIbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTh KOCBEHHbIE HM3MEpEHUs (U3NYECKUX BEIMUYUH (yAeibHas TEMJI0EMKOCTb
BEIIECTBA, CONPOTUBJIEHUE MIPOBOJHUKA, pPa0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IIPEUI0KEHHON HHCTPYKLMH, U BBIYUCIIATh 3HAUECHNUE BEIIMYNHBI,

coONoaTh TMpaBWJa TEXHUKH 0€30MacHOCTH MpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OMOPOM HAa UX ONHMCAHUS (B TOM YHCJE: CUCTEMAa OTOILICHHUS JIOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIIepMETP, BOJIBTMETP, CUETUYHUK DIIEKTPUUYECKOU
SHEpPruH, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HAarpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
IIOCTOSIHHOTO TOKA), HWCIOJIb3ysS 3HAaHUS O CBONCTBaX (U3MUECKUX SBJICHUH U
HeoO0XxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUYECKHUE YCTPOMCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHHs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBI 2JIEKTPUYECKUX LIETEeH C MOCIEeI0BAaTENbHBIM U MapajlIeIbHBIM COEIMHEHNEM
AIIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX Lenei;
IPUBOJIUTH MpPUMEPHl (HAXOAUTh MHPOpPMAIMI0 O MpHUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0e30MacHOCTH TpU OOpalleHMH ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIleH Cpeae;

OCYHIECTBIISATh TMOUCK HHpopManuu ¢usnueckoro coaepxanus B HHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M MTYTEM CpaBHEHHUS JIOMOJHUTEIBHBIX HCTOYHUKOB
BBIIETATh MHGPOpPMAUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHITIOJIHEHUH YUeOHBIX 33aJjaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPY
(GU3NUECKOro Co/Aep)KaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeodpazoBaHMs WHPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;



CO371aBaTh COOCTBEHHBIC MHCHbMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHHs, 00001as
WH(GOPMAIIUIO U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COACPIKAHHS, B TOM YHCIIE
nyOJIMYHO  NPENCTaBIATb  PE3yJbTaThl MPOEKTHOW MM  HCCIEN0BATENIbCKON
JACATCIIbHOCTH, HpI/I 3TOM IpaMOTHO HCIIOJIB30BAThH I/I3y‘ICHHBII>'I HOHSITI/II>'IHBII>'I annapaT
Kypca (PU3UKH, COITPOBOXK/IATh BBICTYIUICHHUE ITPE3CHTALIMECH;

IPH BBIIOJHEHUU YYCOHBIX IPOCKTOB M MCCICAOBaHUN (U3HYECKUX IPOIIECCOB
pacnpeaenaTh 00s3aHHOCTH B I'PYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 33Jla4aMH,
CIICIUTh 32 BBINOJHCHHEM ILIaHA JECHCTBUH M KOPPEKTHPOBATH €ro, aJaeKBaTHO
OILICHHUBATH CO6CTB€HHBII>'I BKJIaJQ B OCATCIbHOCTD I‘pyngI, BbICTpaI/IBaTb
KOMMYHHUKAaTHBHOE B3aMMOICHCTBHE, IPOSBIISISI TOTOBHOCTD pa3peiaTh KOH(IUKTHI.

K konny oOydenus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

UCIIONIb30BaTh TOHSTHS: CHCTEMa OTCcu€Ta, MaTepUalbHAas TO4YKA, TPACKTOPUSI,
OTHOCUTEIIbHOCTh MEXaHMYECKOTo JABMKeHHUs, nedopMmarus (yrnpyras, IiacTu4eckas),
TpEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh W TMEPErpy3Ku, IEHTP
TSDKECTH, a0CONIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOro Tella, PaBHOBECHE,
MEXaHUYECKHUEe KoNeOaHWsi U  BOJHBI, 3BYK, UH(QPa3ByK ¥  YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKalla 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh H
JATBHO30PKOCTh, CIEKTPHl HCITyCKAaHUS W TOTJIONICHMs, anb(da-, Oera- W ramma-
U3ITyYeHUsl, H30TOIIBI, sSiACpHAs YJHEPTeTHKA,

pasnuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE JIBH)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBHXKEHHE, CBOOOHOE TTAaZCHUE TEJ, pPABHOMEPHOE
IBUKEHHE [0 OKPYKHOCTH, B3aHMOJCHCTBHE TN, PEaKTUBHOE JBUKCHHE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXawllue U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOC JIBIDKCHHE, OTPaXEHHE 3BYKa, MPSIMOJMHEWHOE PACIPOCTPAHCHHE,
OTpa)KE€HUE U MPEJIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETA,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JHMHEHUATOr0 CHEKTpa H3ITYYECHHUS)
[0 OIMCAHUIO WX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPHUPYIONIUX
JTaHHOe (U3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3MUECKHX SBIEHUIN B OKpY’KaroIeM Mupe (B
TOM 4yHcie (U3NUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
CoHEeYHOU CUCTEMBI, PEaKTUBHOE JIBUKEHHE KUBBIX OPTaHU3MOB, BOCTIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICCHHE, CCHCMHUYECKHE BOJIHBI, I[yHAMH, 3XO, IIBETa TEII,
ONITHYECKUE SBIICHUS B  TPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTpaduOIETOBOTO M PEHTTEHOBCKOTO H3JIYYEHUN, €CTECTBEHHBIM DPaauOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4H, pPaJHOAKTHBHOE W3IyYeHHE NPUPOJIHBIX MHUHEPAIIOB,
NEeHCTBUE PaIMOaKTUBHBIX M3IYYSHHH HA OPraHU3M 4YeJOBeKa), IPU ITOM MEePEBOIUTH
MPAKTUYECKYIO 337ady B Y4eOHYIO, BBUICISATH CYIISCTBEHHBIC CBOWCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OMHCHIBATh U3yUEHHBIE CBOMCTBA TeN U (PU3UUECKUE SIBICHUS, UCTIONB3Ysl (PU3UUECKUE
BEJIMYMHBI (CpeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABMKCHUU,
YCKOpEHHUE, MepeMellleHne, MmyTh, YIIIOBas CKOPOCTh, CHJIa TPEHHUS, CHJIa YIPYTOCTH,
cuJa TSDKECTH, YCKOPEHHE CBOOOTHOTO TAJCHHS, BEC Tella, UMITYJIbC TeJla, UMITYJIhC
CHWJIBI, MEXaHUYeCcKasi padoTa U MOIIHOCTb, MMOTCHIHAIBHAS SHEPTHS Teja, MOJTHITOTO
HaJl TIOBEPXHOCTHIO 3€MJIH, MOTEHIMAIbHAS SHEPTUs CXKATOW MPYKUHBI, KHHETUYEeCKas



SHEprus, IOJHAas MEXaHWYecKas SHEeprus, MepuoJ M 4YacToTa KOJIeOaHUH, JUIMHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTAa TOHA, CKOPOCTb CBETA, [10KA3aTEIb MPEIOMIICHUS
Cpezpbl), IPH ONHCAHUM NPABHIIBHO TPAKTOBATh (DU3MUYECKHH CMBICT HCHOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBl (PU3NYECKHX BEIMYMH, HaXOIUTh (HOPMYJIH,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUs 3HEPIMH, 3aKOH BCEMHUPHOI'O TIATOTEHUS, NPUHLUI CYNEPHO3ZULUHN CHII,
IPUHLUI OTHOCUTENbHOCTHU ['anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCa,
3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOI'O YHMCEJ MpU SAEPHBIX peakUMsX, IpU 3TOM JaBaThb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

OOBSICHATh (PU3MUECKHE MPOLECChl W CBOMCTBA TEJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyalUl  IpPaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  MPUYHUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX ILIaroB ¢ ONOpPOoil Ha 2—
3 u3yueHHBIX CBOMCTBA (U3UYECKUX SABJICHUM, (U3UUYECKUX 3aKOHOB HIH
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3a/1a4M (OIHUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3YsI
3aKOHBI U (POPMYIIBI, CBSI3bIBAafONINE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/layd 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WU
U30BITOYHBIE JITaHHBIE, BHIOUPATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIEC Ui PELICHHUS,
OPOBOJIUTH PAacy€Thl M OLIEHWBAaTh PEATUCTUYHOCTh IOJTYYEHHOIO 3HAYEHUS
(U3UYECKON BEJIMYUHBIL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOIIM (PHU3HUECKUX
METOJIOB,  MCIIOJNb3Yysl ~ ONUCAaHUE  MCCIENOBAaHUS,  BBIICIATH  MPOBEPSIEMOE
MPENIOJIOKEHNE, OLIEHWBATh IPABUWJIBHOCTh MOPSAKAa IPOBEACHUS HCCIEI0BaHUSA,
JieNaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yJIbTaThl HAOIIOICHUI U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
TeNn (M3y4eHHne BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs dHEPIUHU, 3aBUCUMOCTD
nepuoja KojiebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJI€OAHUMN, MPSMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3lio’keHHe OeJIoro cBeTa B CHEKTpP, U3yueHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHsl IpeaMera B coOMparoliel JIMH3E,
HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IYUYEHHs): CaMOCTOSTEIbHO
coOuparh yCTaHOBKY M3 N30BITOYHOIO HAOOpa 000py10BaHMSI, OIMCHIBATh X0 ONBITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIBI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPHUI0O NPSMBIX HW3MEPEHUH, Ompenenss CcpeaHee
3HaYeHHe H3MepseMoil BeNUUMHBI ((OKYCHOE pacCTOsHHUEe COOUpAIOLIeH JIMH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (M3UYECKUX BEJIUYMH C HCIOJIb30BaHHEM
OpSIMBIX M3MEPEHUN (3aBUCHUMOCTb IIyTH OT BPEMEHM IIPM PaBHOYCKOPEHHOM
JIBUKEHUM 03 HaualbHOW CKOpPOCTH, TMepuoja KoJieOaHHM MaTeMaTHYecKOoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJla OTPa)KE€HHsI CBETa OT yrja MaJeHUs U
yria MpeoMICHHs OT yIJa MajeHus1): IUNIAHUPOBATh HCCIE0BAHNE, CAMOCTOSTENHEHO
coOMpaTh YCTaHOBKY, (HUKCHUPOBAaTh pe3yJabTaTbl IOJIYYEHHOW 3aBHCUMOCTH



(Gu3n4ecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOABI MO Pe3ysbTaTaM
UCCIIEIOBAHMSI,

NPOBOJIUTh KOCBEHHBIC H3MEpEHHUS (HU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpPEHHE Tejia MPU PAaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOJHOTO MaCHHUS,
KECTKOCTh NPYKUHBI, KOXPPUIUHUEHT TPEHHsI CKOJBKEHUS, MeXaHHueckass padora u
MOIIHOCTb, 4YacToTa M MepHoA KoleOaHMH MaTeMaTHMYeCcKOoro MU IpPYKUHHOIO
MasTHUKOB, ONTHYECKass CWJIa COOHMpAlomeld JIMH3bI, paJWOAKTUBHBIA  (HOH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY M BBIIOJHATH
U3MEpEHUS, CeNysl NPEIIOKEHHON MHCTPYKLMH, BBIUUCIIATh 3HAYEHUE BEJIMYUHBI U
AQHAIN3UPOBATh IIOJYYEHHBIE pE3yJbTaTbl C YYETOM 3aJaHHOW IOIPEHNIHOCTH
U3MEPEHHU;

coOioaTh TMpaBWJa TEXHUKH Oe30MacHOCTH Ipu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPWU3HAKW M3YYCHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUTaHEeTapHasi MOJEJIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTIO S1pa;

XapaKTepu30oBaTh MPUHLUIBI JAEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOPOH Ha UX OMMCAHUS (B TOM YUCIIE: CIUAOMETP, TaTUUKU MOJIOKECHHUS,
paccTOsHUS M YCKOPEHHMsI, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToarnnapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOMN, JO3UMETp, KaMmepa Buibcona), ucronb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPU PEUIEHUH Y4eOHO--
NPAaKTUYECKUX 3aj[ay, ONTUYECKUE CXEMBbI JJIsl MOCTPOCHUS M300paKeHUN B IJIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

IPUBOJIUTH MpUMEPHl (HAXOAUTh MHPOpPMAIMI0 O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUH B TIOBCEJIHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TpHU OOpalieHMH ¢ NpuOOpaMH M TEXHUYECKUMH YCTPOMCTBAMH,
COXpPAaHEHHs 370pPOBbsi M COONIIOJIEHHS HOPM OSKOJOTHYECKOIO TIOBEACHHS B
OKpYXKaroIleH Cpeae;

OCYILECTBIIATh MOMCK HHPOpManuu (uzndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYs TMOUCKOBBIN 3ampoc, HAaXOMUTh IYTH OINpEIeIeHus
JIOCTOBEPHOCTH TOJY4YeHHOW MH(pOpMAlMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUH U
JIOTIOTHUTEIbHBIX HICTOYHHUKOB;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 33/1aHUN HAyYHO--TIOMYJIIPHYIO JIUTEPATYpPy
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuaibl, pecypcel cetu HHTepHer,
BJIAJETh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU M3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIEHUS HAa OCHOBE MH(pOpMaIuu
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOTO COAEpKaHMs, MyOJMYHO TMpPeCTaBIsATh
pe3yNbTaThl MPOEKTHOM WM HUCCIIE0BATENIbCKON NIEATENbHOCTH, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar H3y4aemoro paszgena (U3NKd U
COIIPOBOKJATh BBICTYIUIGHHWE MpE3eHTalel ¢ Y4EToOM OCOOEHHOCTEeH ayIuTopun
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHMUE

7 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne  HammeHoBaHme
(ungposbie)
n/  pasjieioB H TeM Bcer  Kourtpoabn  IlpakTuyeck
o0pa3oBaTe/ibHbIE
I nporpaMmMabl 0 ble padoThI ue padoThbl
pecypcsbl
Paznen 1. ®usuka u €€ poJib B NO3HAHUYU OKPYKAKOIIEr0 MUPa
bubmuoreka [JOK

®dusuka - HayKa o

1.1 2
IpUpOJIC
duznueckue

1.2 2
BEJIMYUHBI
EctecTBenHoHayuH

1.3 BIil METON 2
IMO3HAHUSA

Wtoro mo paszneny 6

Paznen 2. IlepBoHayasibHble CBeJIeHUS 0 CTPOEHUH BelllecTBa

https://m.edsoo.ru/7f416
194

bu6mmoreka [IOK
https://m.edso0.ru/7f416
194

bubmuorexa [JOK
https://m.edso0.ru/7f416
194

Crpoctie bu6mmoreka [IOK
2.1 P 1 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIBrxenue u bubnuorexa [JOK
2.2 B3aUMO/ICHCTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHI[ BEIECTBA 194
ArperarHble bubnuoreka [IOK
2.3 COCTOSITHUS 2 https://m.edsoo.ru/7f416
BEIIECTBA 194
Hroro no pazaeny 5
Paznen 3. /IBuskenne u B3auMo/ieiicTBue Tel
MexaHu4eckoe Bubnuorexa LIOK
3.1 3 https://m.edsoo.ru/7f416
TBIKEHUE
194
MHeDIis. Macea bu6mmorexa [IOK
3.2 I, ’ 4 1 https://m.edsoo0.ru/7f416
TTIOTHOCTH
194
bubmuorexa [JOK
3.3 Cuna. Bugsr cun 14 1 2 https://m.edso0.ru/7f416

194



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

Hroro no pazgeny

21

Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[laBiienue.
I1
:;)e:}?;? bubmuoreka [JOK
4.1 A ,,H 3 https://m.edso0.ru/7f416
TBepI[BIMI/I TCJIaMU,
194
JKUIKOCTSIMH U
rasamu
Jlannene bubmuorexa [JOK
4.2 5 https://m.edsoo0.ru/7f416
JKUIKOCTH
194
Armoceproe bu6mmoreka [IOK
™™ H
4.3 p 6 https://m.edso0.ru/7f416
aBJICHUE
194
JeicTBue
’KHJKOCTH U rasa bubmorexa [JOK
4.4 a . 7 3 https://m.edsoo0.ru/7f416
Ha TOrpyXEHHOE B
194
HUX TCIIO
Uroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTB. JHeEpPIUsi
Pabora i bu6mmorexa [IOK
5.1 3 1 https://m.edsoo0.ru/7f416
MOIIIHOCTD
194
MpocTiie bu6mmoreka [IOK
5.2 P 5 1 https://m.edso0.ru/7f416
MCXAaHHN3MBbI
194
Mexanudeckas bubmmorexa LOK
5.3 SHEDA 4 1 https://m.edso0.ru/7f416
P 194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHLIEE KOJIMYECTBO
YACOB I1O 68 12

I[TPOTPAMME



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

8 KVIACC

KoanuecTBo yacoB JJIeKTPOHHbIE
Ne = HaumeHoBaHue
(uudposrbie)
n/ | pasgeioBuTeM  Bcer  KoHTpoubH IpakTHyeck
o0pa3oBaTe/ibHbIE
I nporpaMmMabl 0 ble padoThbI ue padoThbl
pecypchbl
Pa3nen 1. TemioBble siBjIeHUSA
Ctpoenue u bubmuorexa [JOK
11 CBOWCTBA 7 https://m.edsoo.ru/7f418
BelllecTBa lce
TermoBLLe bu6mmoreka [IOK
1.2 21 1 5 https://m.edso0.ru/7f418
MIPOIIECCHI
1ce
Wtoro mo paszneny 28
Paznein 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
DIIeKTpUUYECKHE
3apsapbl. bubnuorexa [JOK
2.1 3apsoKkeHHbIC 7 1 https://m.edsoo.ru/7f418
TeNna U ux lce
B3aUMOJICHCTBUE
[TocTostHHBII bubnuorexa [JOK
2.2 NEKTPUUCCKHIA 20 1 7 https://m.edsoo0.ru/7f418
TOK lce
MarHITHEL bu6mmoreka [IOK
2.3 6 1 1.5 https://m.edsoo0.ru/7f418
SIBIICHUS
1ce
DJIEKTPOMAarHuTH Bubmmorexa LIOK
2.4 P 4 https://m.edsoo0.ru/7f418
ast MHTYKIIHS
1ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB IO 68 3 145

I[TPOTPAMME



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
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 KVIACC

N HanmenoBanu  KosuvecTBo yacos DJIeKTPOHHbIE
°
e pa3ieJioB U (uudposbie)

n/ Becer Konrpoann = Ilpakruuec

TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThbI KHe padoThl

NPOrpamMMbl pecypcsl
Paznen 1. Mexanuveckue siBJeHUsI

Mexanunueckoe

bu6nmoreka [IOK

JIBHKCHHUC U

1.1 10 1 https://m.edsoo.ru/7f41
CIIOCOOEI €T0
a4ab
OoInncaHus
BzaumopeiictBu bubmmorexa LIOK
1.2 a 20 1 3 https://m.edsoo.ru/7f41
€ Tel
a4ab
3aKOHEL bubnuoreka [{OK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEHUs
a4ab
Wroro mo pazneny 40
Pa3zgen 2. Mexann4ueckue KoJ1e0aHUS M BOJHBI
MexanndecKue bubmorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41
KOJIeOaHus
a4ab
Mexameckite bubmuoreka [{OK
XAHNYCCKHN
2.2 8 1 3 https://m.edsoo.ru/7f41
BOJIHBI. 3BYK
a4ab
Hroro no pazneny 15

Pa3zpnen 3. DiiekTpoMarHuTHoe

moJIe M1 3JIEKTPOMArHuTHbIC¢ BOJIHBI

iHeI;leIOM;rHHT bubnuoreka [{OK
3.1 o noJe 6 2 https://m.edsoo.ru/7f41
AIEKTPOMArHuT
adab
HBIE BOJIHBI
Hroro mo pasneny 6
Pa3znen 4. CBeToBbIE IBJIEHUS
3aKOHBI bubnuotexa [JOK
4.1 pacrnpocTpaHeH 6 2 https://m.edsoo.ru/7f41
Us CBETa adab
JInH3BI B but6mmoreka [IOK
4.2 ONTHYECKUE 6 3 https://m.edsoo.ru/7f41

npuOopbI

a4ab



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

Paznoxenue bubnnorexa [{OK
4.3  Oenoro cBera B 3 2 https://m.edsoo.ru/7f41
CIIEKTP adab
Hroro no pazaeny 15
Pasnen 5. KBanToBBIE SIBJICHHS
Ucnyckanue u bubnuorexa [IOK
51 HOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM a4ab
CTpocHe bu6nmorexa [IOK
5.2 aT:MHOFO . 6 1 https://m.edsoo.ru/7f41
AP adab
SepHELe bubnunoreka LIOK
5.3 AcP 7 1 1 https://m.edsoo.ru/7f41
peakuu
adab
Uroro no pazneny 17
Paznea 6. [loBTopuTtenbH0-00001a101MIi MOAYJIb
[ToBTOpEHME U
000011IcHIE bubnuorexa [JOK
6.1 COJICpKAHUS 9 2 https://m.edsoo.ru/7f41
Kypca QU3uKu a4ab
3a 7-9 knacc
Hroro no pazneny 9
OBIIEE
KOJIMYECTBO
YACOB IIO 102 3 27

I[TPOTPAMME
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