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IHHOACHUTEJBbHAA 3AIINCKA

[Tporpamma no ¢pu3Kke Ha YpOBHE OCHOBHOTO 00IIEr0 00pa30BaHus IMOATOTOBIICHA HA OCHOBE
dI'OC 000, ®OIT OO0, ®PIT OO0 no yuedbHomy npeamery «Duszuka», GpeaepanbHOl padodeit
MPOrpaMMbl BOCITUTAHHSA, C YYETOM pPACHpEleNIEHHBIX 10 KjaccaM HpPOBEpSIeMbIX TPeOOBaHUH K
pe3yabTaTaM  OCBOCHHUSI OCHOBHOH  00pa30BaTEeIbHOW  MPOrpaMMBl  OCHOBHOTO  OOIIETro
oOpa3oBaHwUs.

[TosicauTenpHast 3amycka OTpa)kaeT OOmMe IeNd W 3a7adyd U3ydeHus (QHU3UKU, MECTO B
CTpYKType Yy4eOHOro IulaHa, a TakXKe IMOAXOAbl K OTOOpY COJIEp)KaHHs U OIpPEaeICHUI0
TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanrie o0y4eHHs PAaCKPBIBACT COJIEp)KATEIbHBIC JIMHUU, KOTOPBIC MPEIIararoTcs s
00513aTEILHOTO U3YUEHHSI B KAXKIOM KJIaCCEe Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHusl.

[Tmanupyembie pe3ysbTaThl OCBOSHHSI MPOTPaMMBbI 1O (DU3HMKE BKJIFOYAIOT JIMYHOCTHBIE,
METaNpeIMETHbIC Pe3yJabTaThl 3a BECh IMEpUOJ OOY4YCHHS Ha YPOBHE OCHOBHOTO OOILIEro
00pa3oBaHUsl, & TAKKE MPEJAMETHBIC IOCTUKCHUST 00yUarOIIErocs 3a KaKIblid roJl 00y4CHHUS.

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «®PU3UKA»

dusmka SBIAETCS CUCTEMOOOPA3YIOUIMM JUIs €CTECTBEHHOHAYUYHBIX Y4EOHBIX IMPEIMETOB,
IIOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB M SBJICHUH, M3y4aeMbIX XUMMEH,
Oouosiorueii, acTpoHOMHue H (HU3NUECKO Teorpadueii, BHOCUT BKJIAI B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, NPEIOCTaBIIsIeT HaubOosiee sCHBIE O0pa3lbl NPUMEHEHHS HAYYHOTO METO/a
MO3HAHUS, TO €CTh CII0C00a MOTYyYESHHUsT JOCTOBEPHBIX 3HAHUH O MHUPE.

OnHa U3 TIIaBHBIX 33734 (PU3NYECKOTO O0pa3oBaHHS B CTPYKType oO0Imiero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHMM €CTECTBEHHOHAyYHOW TIpaMOTHOCTM M MHTEpeca K Hayke Yy
00y4aroImxcs.

N3yuenne ¢u3nku Ha YriayOnEHHOM YpOBHE MpEAIojiaraeT OBJIAJCHUE CIEIyIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

Hay4YHO OOBSACHSTH SIBJICHUS,

OILICHUBATh U IOHUMATh 0COOEHHOCTH HayYHOTO MCCIICIOBAHMUS;

MHTEPIPETHPOBATh JaHHBIE W HCIOIB30BaTh HAYYHBIC JOKA3aTENbCTBA JUISA TIOTYYCHUS
BBIBOJIOBY.

Ilenn usydeHus (U3UKM Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs OIpEIENICHbl B
KOHIIETIMU TpernojiaBaHus ydyeOHoro mnpenmera «@Pusuka» B 00pa30BaTENbHBIX OpPraHU3aAIMIX
Poccuiickoii @eneparuu, peaan3yonx 0CHOBHbIE 00111e00pa3oBaTeIbHbIE POTPAMMBI.

Lenu n3yyenus Gu3MKH:

nproOpeTeHre WHTepeca M CTPEMIICHUS OOyJaroMIMXCsl K HAYYHOMY HM3YYCHHUIO TPUPOJIEI,
pa3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3sBUTHE TIPEACTABICHWH O HAYYHOM MeETOJe TIO3HaHWSA ©  (OPMHPOBaHHUE
MCCIIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHEpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yiabTaTa HW3YyYeHHs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;



(dopMHpOBaHUE MPEICTABICHUM O poiu (PU3KUKH IS PA3BUTUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

pa3sBUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeid npodeccnoHaTbHOR
NESATENbHOCTH, CBS3aHHOM C (UM3MKOH, NOArOTOBKAa K JalbHEHIIEMY OOYYEHHIO B 3TOM
HaIpPaBJICHUU.

JlocTikeHne STHX IeJie mporpaMMbl 1Mo (HU3UKE HAa YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs 00ecreunBaeTCs PelIeHUEM CICAYIOLINX 3a1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOEHUM BELIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
NEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHUH ONMChIBaTh U OOBACHATh (PM3UUECKUE SBJICHUS C HUCIOJIb30BAHUEM
MOJyYEHHBIX 3HAHH;

OCBOGHUE METOJ0OB pEIICHHUsS MPOCTEHIIMX pacdE€THBIX 3aJad C HCIOJb30BAHUEM
(bu3nIeCKUX MOIeNIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE yMEHHMI HAOIIOAAaTh MPUPOAHBIC SBJICHUS M BBINOJHATH OMBITHI, JTJAOOpaTOpPHBIE
paloThI U HKCIIEPUMEHTANIbHBIE UCCIIE0BAHMSI C UCIIOJIb30BAHUEM U3MEPHUTEIbHBIX IPUOOPOB;

OCBOCHME MNpPHUEMOB paboThl ¢ HHpOpMaIMed (QU3NUECKOro COJEpKaHUsA, BKIIOYAs
MHPOPMALIUIO O COBPEMEHHBIX JOCTIKEHMSIX (HU3UKH, aHAIW3 W KPUTUYECKOE OIICHUBAHUE
nHpopManuu;

3HAKOMCTBO €O c(epamu NMpo(hecCHOHAIBHONW NEesTEIbHOCTH, CBA3aHHBIMU C (DU3MKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSX (PH3NUECKON HAYKH.

OOm1ee 4yuCiIo YacoB, PEKOMEHI0BAaHHBIX [T M3Y4YeHUs! (U3MKH Ha 6a30BOM ypoBHe, — 238
yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B Henemo), B 9
kiacce — 102 yaca (3 yaca B Henenio).

Coneprxanue oOyueHus B 7 Kiacce.

®usuka u e€ poJib B IO3HAHUM OKPYKAIOLIETO MUPA.

®uznka — Hayka o npupone. SBneHus npuponsl. PuU3NUECKUE SBJICHUSA: MEXaHUYECKHE,
TEIUIOBbIE, dJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuMHbL. M3mepenue ¢usnueckux BenuuuH. Dusmueckue npuOOpHI.
[TorpemnocTs n3MepeHnii MexayHapoaHasi CUCTEMA €IMHULL.

Kak ¢u3uka m 1pyrue ecrecTBEHHbIE HAayKH M3y4aroT npupoxay. EcrecTBeHHOHay4 HBIN
METOJl TO3HaHMs: HaONIoJEHHE, IIOCTAaHOBKA HAYYHOIO BONPOCA, BBIABUKEHHE THIIOTE3,
HKCHEPUMEHT I10 IPOBEPKE TMIOTE3, 00bsICHEHNE Ha0I01aeMoro siBjeHus. Onucanue Gu3nyeckux
SIBJICHUH C TIOMOILBIO MOJEIEH.

JleMOHCTpanuu.

MexaHnueckue, TENIoBbIe, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

®uznyeckue MpUOOPHI K Mpolenypa MNPSMbIX H3MEPEHUH aHaJOTOBBIM U LHU(PPOBBIM
pudopom.

JlabopaTopHblie paOOTHI U OTIBITHI.

Omnpenenenne HeHbl JeIeHUs MIKalbl HK3MEPUTEIHLHOTO Mproopa.

N3mepenne paccTOsTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepPOB MaJbIX TEIN.



W3mepenne TemmepaTypbl IpH TMOMOIIM KUAKOCTHOTO TEpMOMETpa U JaTydKa
TEMIIEPATYpHI.

[IpoBenenune wuccineoBaHUs MO TMPOBEPKE TUIMOTE3bl: JAIBHOCTh TMOJIETa IIapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIe, YeM OOJIBIIIE BEICOTA MTyCKa.

[lepBoHavasibHBIEC CBEJICHUS O CTPOCHUHU BEILIECTBA.

CrpoeHue BellecTBa: aTroOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHL, JI0KAa3bIBAIOLINE
JTUCKPETHOE CTPOCHHE BELIECTBA.

JBuxkenune wyacTtul] BemiecTBa. CBSI3b CKOPOCTHU JIBHKEHHS YacTUI[ C TEMIEpaTypoi.
bpoynoBckoe nBuxkenue, auddys3us. BzaumonelcTBue UaCTHI] BELIECTBA: MNPUTSKEHHE U
OTTaJKHUBaHUE.

ArperatHble  COCTOSIHMSI ~ BEILECTBA: CTPOEHHME Ta30oB, IKUJIKOCTEH U TBEPIBIX
(KpucTayyinueckux) Ted. B3auMocBs3b MEXIYy CBOWCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

JleMoHcTpanuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

Habmionenue sBieHU, OOBACHAIOMIMXCS MPUTSDKEHUEM WM OTTAJIKHUBAHHEM YacTHIL
BEIIECTBA.

JlaGopaTopHble pabOThI U OTIBITHI.

Orenka guamMerpa atoMa METOAOM PSIIOB (C UCIoyib3oBaHueM (hoTorpaduwii).

OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACITUPEHHUS Ta30B.

OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TPUTSKEHHUSL.

JIBr>KeHUE U B3aUMOJICHICTBUE TEIL.

Mexanuueckoe nBuxkeHne. PaBHomepHoe u HepaBHOMepHOe JiBIKeHue. CkopocTh. Cpenusis
CKOPOCTH MPU HEPABHOMEPHOM JIBHKEHUU. PacuéT myTH v BpeMeHU JBHKEHUSI.

SIBnenne wHepuuu. 3aKOH WHEpUUU. BzauMonelicTBHe Ten Kak MPHYMHA H3MEHEHUS
CKOpOCTH JBIKeHHUs Tel. Macca kak Mepa HHepTHocTH Tena. [lmoTHocTh BemiecTBa. CBA3b
IJIOTHOCTHU € KOJMYECTBOM MOJIEKYN B €IMHUIE 00BEMA BEIIECTRA.

Cuna kak xapakTepucTuka B3aumozeicteus Tten. Cuna ymnpyrocth U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBlIeHre TATOTeHUs U cuiia TsbkecTu. Cuiia TsbKecTH
Ha Apyrux riaHetax. Bec tena. Hesecomocts. CriokeHHE CHII, HAITPABJICHHBIX 1O OJHOW TPSIMOA.
PaBnogeiicTBytomas cun. Cuna TpeHusi. TpeHHe CKOJNbKEHUSI U TpeHHEe MOoKos. TpeHue B Mpupoze
U TEXHUKE.

JleMOHCTpanuu.

Habmroienne MexaHu4eckoro JBUKEHHs Tea.

N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUXKEHHUS.

HabGnronenue siBeHns HHEPITUN.

Hab6nronenne naMeHeHus: CKOPOCTH TPU B3aMMOICHCTBHUH TEll.

CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEN.

CrokeHue cuJjl, HallpaBJICHHBIX MO OJHOW MPSIMOIA.

JlabopatopHble paObOTHI U OTIBITHI.

OrnpezneneHne CKOPOCTH PABHOMEPHOIO JBWKEHUs (LIapyKa B KUJIKOCTH, MOJEIHU
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).



OrnpeziesieHre CpeHEH CKOPOCTH CKOJIBKEHMsI Opycka WM IIapuka IO HaKJIOHHOM
IIJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.

OnbITH, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTsHkeHus (nedopmanuu) NPYKHHBI OT
IIPUJIOKEHHOHN CHUIIBL.

OnpIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT Beca Tela U
XapakTepa COIIPUKACAIOIINXCS IIOBEPXHOCTEN.

JlaBiieHnE TBEPIBIX TEJ, )KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbIIEHHUS U YBeJIWYEHUs AaBieHUs. J(aBieHue rasa. 3aBUCUMOCTb
JaBJieHHs ra3a oT 00béma, Temneparypsl. Ilepenaua naBneHus TBEPABIMU TENaMH, KUAKOCTIMH U
razamu. 3akoH [lackansa. IIHeBMaTnueckue MamMHBL. 3aBUCUMOCTb JABJICHHS JKUIKOCTH OT
riyounsl. ['unpocrarnyeckuii napagokc. Coobmiaronuecs cocyapl. ['napaBinuecKkiue MeXaHu3MBbI.

Atmocdepa 3emnan u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHS BO3IYLIHON
obomoukn 3emnn. OmbiT Toppuuemnu. M3mepeHue arMocepHOTO JaBlIeHHS. 3aBUCHMOCTh
aTMOC(EepHOIo JaBJIEHUS OT BBICOTHI Haj ypoBHEM Mops. [Ipubops! 11 u3mepenus atMoc(hepHoro
JaBJICHHUS.

JlelicTBue KUAKOCTH U Ta3za Ha MOrpyXEHHOE B HUX TeJo. BelTankuparomas (apXxuMe0Ba)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnasanue.

JlemoHcTpamnuu.

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenada naBneHus KUIKOCTBIO U ra3oM.

CooOmraronmecst COCy/Ibl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AABICHHUSL.

3aBUCHUMOCTb BBITAJIIKUBAIOLIEH CHIIBI OT 00bEMA MOrpyKEHHOW YacTH Tesla M IUIOTHOCTH
KHUJKOCTH.

PaBeHCTBO BBITANIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue miaBaHUs Tell: MJIaBaHUE WM MOTPYXEHUE Tell B 3aBUCUMOCTH OT COOTHOIICHHUS
IIJIOTHOCTEH TeNa U )KUJKOCTH.

JlabopaTopHblie pabOThI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa NOrpyKEHHOM B )KUJIKOCTh YacTH
Tena.

OmnpeneneHne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, TOTPYKEHHOE B KHUIKOCTb.

ITpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI, JEMCTBYIOLIEH HA TEJIO B KUAKOCTH, OT
Macchbl Tela.

OnBbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH Te€Na U OT MIOTHOCTU KUAKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYHUpOBaHUE JIOAKM U ONpeaeseHue eé
IrPy30I0ABbEMHOCTH.

Pa6ota u MoiHOCTh. DHEprusl.

Mexanuueckast pabota. MOIIHOCTb.

[TpocTbie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAsS IJIOCKOCTh. [IpaBuio paBHOBecUs phlyara.
[TpumeHeHMe paBuiIa paBHOBECHS pblyara K 0JIOKy. «30J0Toe mpaBuiio» Mexanuku. Koadouruent



none3noro neictBus (manee — KIIJI) mpocteix mexanm3moB. [IpocTeie MexaHWU3MBI B OBITY H
TEXHUKE.

Mexanunyeckas sHeprus. Kunernueckas U noreHuuanpHas 3Heprus. [IpeBpanienne ogqHoro
BHJIa MEXAHWYECKON SHEPTUU B JIPYroi. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHUKE.

JleMoHcTpanuuu.

[Ipumepsl POCTHIX MEXAHU3MOB.

JlaGopaTopHble pabOThI U OTIBITHI.

Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBUKEHHUH TeJIa M0 TOPU3OHTAIBHON
MTOBEPXHOCTH.

HccenenoBanue ycioBUi paBHOBECHUs pblyara.

N3mepenue KII/] HakIOHHOM IIOCKOCTH.

N3ydeHne 3aK0Ha COXPAHEHUS MEXaHUUYECKOM HEPruu.

Conepxanne 00y4eHus B § kiacce.

TenoBble sIBICHUS.

OCHOBHbBIE TOJIOKEHUS MOJEKYISIPHOKMHETHYECKON TEOpHH CTpOEeHHUs BellecTBa. Macca u
pa3Mepbl  aroMOB M MOJeKyld. OmnbITel, NOATBEPKIAIOLIME  OCHOBHBIE  MOJOXKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPHUH.

Monenu TBEPIOTO, KUIKOTO U ra3000pa3HOro COCTOSIHHMM BemiecTBa. Kpucramnnyeckue u
amopdusie Tena. OOBICHEHHE CBOMCTB ra3oB, KUJAKOCTEH M TBEPIBIX TEN Ha OCHOBE IMOJIOXKEHUM
MOJICKYJIIPHOKMHETHYECKOW Teopun. CMaumBaHMEe ¢ KaNWUISIPHBbIC SIBJICHUS. TeIJIOBOE
pacllipeHHe U CKaTue.

Temneparypa. CBsi3p TeMIeparypbl CO CKOpPOCTbIO TEIUIOBOTO JIBMJKEHUS YacCTHIL.
Buytpennss sHeprusi. CriocoObl M13MeHEHUsl BHYTPEHHEH 3HEpruu: Teruionepeaadya U cOBEpIICHUE
paboTel. Busl Terionepenaun: TeIIONPOBOAHOCT, KOHBEKIIUS, U3Ty4YCHHUE.

KonnuecTBo TemnoTel. YenabHas TeMJIOEMKOCTh BellecTBa. TermiooOMEeH U TemIoBOe
paBHOBecHe. YpaBHeHHe TemioBoro Oarnanca. [InmaBieHue M OTBepleBaHHE KPUCTATTMUECKUX
BEIIECTB. YJeNbHas TerioTa IuiaBieHus. [lapooOpazoBanue u KoHaeHcanusa. Mcnapenwue.
Kunenue. VYnenpHas Teruiota mnapooOpa3oBaHus. 3aBUCHUMOCTh TEMIEpPaTyphl KHIIEHUS OT
aTMOC(EpHOTO TaBJICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunmuner pabotel TeruoBbix aBurateneit KIIJ[ TermmoBoro nasurarens. Temmosbie
JIBUTATENH U 3alIUTa OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUH B TEIUIOBBIX MpPOLECCaX.

JleMoHcTpanum.

Hab6nronenne OpoyHOBCKOTO JBHIKEHUS.

Hab6nronenue nuddysun.

HabGnronenue siBeHnii CMauYuBaHUsI M KANTWJUISPHBIX SIBJICHUM.

Habmroienue TemnoBoro pacimpeHus Ted.

V3MeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH WU OXJIAXKICHUU.

[IpaBuna n3mMepeHus TeMiepaTypsbl.

Buasl Tenonepenaun.



OxJnaxieHue Ipu COBEPLICHUN PAOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMH CHUJIAMHU.

CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

Habmronenue kumneHus.

Habumronenne noctossHCTBa TeMIlepaTypbl IPHU IIJIaBJIECHUU.

Mopnenu TennoBbIX IBUraTeNEH.

JlaGopaTopHble pabOThI U OTIBITHI.

OnbITh! 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKECHUS.

OneITHI IO BBIpAIIMBAHHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

OnbITh! 10 HAOIIOAEHUIO TEIIOBOTO PACIIMPEHHsI ra30B, KUJIKOCTEN U TBEPIBIX TEI.

Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

OnbITHL, JEMOHCTPUPYIONIUE 3aBUCUMOCTD JAaBICHHS BO3/1yXa OT €ro 00bEMa U HarpeBaHUs
WM OXJIQXKICHUS.

[IpoBepka ruUMoTe3bl JUHEHHOM 3aBUCHMOCTHM JUJIMHBI  CTOJOMKAa KUAKOCTH B
TEPMOMETPHUUYECKON TPyOKe OT TeMIIEpaTypBhl.

HaOnronenne wm3MeHeHHss BHYTPEHHEH SHEpruMM Tela B pe3ysibTaTe TeIulonepefadn |
palboThl BHELIHUX CHUII.

HccnenoBanue sBJICHUS TEINIOOOMEHA IPU CMEIIMBAHUU XOJOJHON U ropsiueil BOAbI.

OnpezneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOM IMpPU TEMJIOOOMEHE C HarpeThiM
METAIINYECKUM LIUJTUHAPOM.

Omnpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npoiecca uCapeHus.

Onpenenenne OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Onpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIBJA.

DNEKTPUYECKNE U MarHUTHBIC SIBJICHUS.

Onexrpuzanus Tei. JlBa poja d1IeKTpUUYECKUX 3apsAaoB. B3anMozelicTBue 3apsKEHHBIX TEll.
3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJACWUCTBUS 3apsHKEHHBIX TeNl OT BEJIMYUHBI 3aps]0B U
paccTOsSHUS MEXy T€JIaMu).

Onekrpuueckoe nojie. Hampspk€HHOCTH anexTpuueckoro mojis. IlpuHuun cyneprno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaaoB. ODJIeMEHTapHbIM anexkTpudeckuil 3apsan. CrpoeHue
aToMa. [IpoBOTHUKM U JUBJIEKTPUKU. 3aKOH COXPAHEHUs MIEKTPUUYECKOTO 3apsa.

ONEKTPUYECKUH TOK. YCJIOBHA CYIIECTBOBAHUS DJIEKTPUYECKOro ToKa. McTouHMKn
MIOCTOSIHHOTO TOKa. JIeHCTBHS HIEKTPUYECKOrOo TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas wnenb. Cwia Toka. OnekTpuueckoe HamnpsokeHue. ComnpoTHBIEHHE
IIPOBOJIHMKA. YJIEIbHOE CONPOTHUBICHHME BemecTBa. 3akoH Owma i ydacTKa — LIEMH.
[TocnenoBarenbHOE U MapaiieIbHOE COETUHEHHE TPOBOTHUKOB.

PaboTta 1 MOIIHOCTH AMEKTpUYecKoro Toka. 3akoH Jlxoyns—Jlenua. DnexkTpruueckue Lenu u
MOTpeOUTENH IEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocrositHHBIE MarHuThl. B3amMmonelcTBHE TOCTOSHHBIX MAarHUTOB. MarHutHoe mose.
MaruuTtHoe nosie 3eMiId ¥ €ro 3HaueHue A ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoe nosue
EKTPUYECKOr0 TOKa. [IpMeHeHNe 311EKTPOMAarHUTOB B TEXHUKE. [[eficTBME MarHUTHOIO MOJIS Ha



MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb IOCTOSSTHHOTO TOKA. VICIIONb30BaHNE 3JIEKTPOABUTATENICH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes. SIBneHue  snekTpoMarHutHoM — mHAaykuuu. IlpaBuno  Jlenna.
Onekrporerepatop. CmocoObl TMONYYCHUS OJICKTPUUECKON DHEPrHH. DIIEKTPOCTAHIMK Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHUU.

JleMoHcTpanuuu.

OneKTpu3zanus Ted.

JIBa poJia AeKTPUYECKUX 3apsS0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.

VY CTpoicTBO U IEMCTBUE AIEKTPOCKOTIA.

DJIeKTpOCTaTUYECKast UHTYKLIHS.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.

[IpOBOJHUKY U TUBIEKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.

N cToYyHMKM TOCTOSIHHOTO TOKA.

JleficTBUS 3IEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

["a30BbIit pazps.

W3mepenne cuiibl TOKa aMIepMETPOM.

W3mepeHne 31eKTpUYECKOro HaIlPsIKEHUs. BOJIbTMETPOM.

Peocrar u mara3uH cOnpoOTHUBIICHUM.

BzaumopeiicTBre NOCTOSSHHBIX MarHUTOB.

MogennpoBaHre HEBO3MOKHOCTH Pa3/IeiCHUs TOJI0OCOB MarHUTA.

MopennpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmnbIT DpcTena.

MarsnuTtHoe 1nosie Toka. JJIeKTPOMArHuUT.

JlelficTBe MarHUTHOTO TMOJISI HA MPOBOJHUK C TOKOM.

DIEKTPOABUTATEND IOCTOSTHHOTO TOKA.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

Onsitel Dapanes.

3aBUCHMOCTH HaIpaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

JlaGopatopHblie pabOTHI U OTIBITHI.

OnBITHI MO HAOMIOEHUIO DNIEKTPU3AIUU Tell MHAYKIHUEH U MPU CONTPUKOCHOBEHUH.

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.

COopka u mpoBepka paboThI 2NEKTPUIECKON IIENMH MOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenne u peryaupoBaHue HAPsHDKCHMUS.

WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMPOTHBIICHUS
pe3ucTopa M HANPSDKEHUS Ha PE3UCTOPE.

OMBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTD AJIEKTPUIECKOTO COMPOTUBIICHUS MPOBOAHUKA OT
€ro JUIMHBI, TUIOLIAIN MOMEPEYHOr0 CEUECHUs U MaTepuara.

[IpoBepka mpaBuiia CIIOKEHUS HANPSHKEHUM MPH TMOCIEI0BATEIbHOM COEAMHEHUHU JIBYX
PE3UCTOPOB.



IIpoBepka mpaBuia s CUIIbI TOKA MPU NAPAJIETbHOM COEUMHEHUH PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UYILIETO Yepe3 PE3UCTOP.

OrpezesieHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

UccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, MAYIIETO 4Y€pe3 JIAMIIOYKY, OT HANPSHKEHUS Ha
HEW.

Omnpenenenne KIIJ| narpeBatesns.

HccenenoBanue MarHUTHOTO B3aUMOJEHCTBUS MIOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MIPU UX OObETUHEHUH U pa3e/ICHUU.

HccenenoBanue 1elCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThl, IEMOHCTPUPYIOIIME 3aBHCUMOCTh CHJIBI B3aMMOJEHUCTBHS KATYHIKHU C TOKOM U
MAarHuTa OT CWJIbl TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

N3ydenune neicTBUS MArHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

KoncTpyrnpoBanue u u3ydeHue paboThl AIEKTPOIBUTATEINS.

N3mepenne KIIJ[ anekTpoaBUraTenbHON yCTaHOBKHU.

OnbITel 1O  UCCIENOBAHUIO SIBJICHUS SJIEKTPOMAarHUTHOW WHAYKIMU: HCCIEJOBaHUE
M3MEHEHUH 3HAYEHUS U HallpaBJIEHUsI NHAYKIMOHHOTO TOKa.

Copep:xanne 00yueHus B 9 kiacce.

MexaHuyeckue sBICHHUS.

Mexanudeckoe nBmxeHue. MatepuanbHass Touka. Cucrtema orcuéra. OTHOCHUTEIBHOCTh
MEXaHMYECKOro  JBWXKEHUsA. PaBHOMepHOe mpsAMOIMHENHHOE JBH)KEeHHME. HepaBHOMepHOE
npsiMoiHeitHoe nBwkeHue. CpenHsis W MTHOBEHHAash CKOPOCTh Tejla MpPU HEPAaBHOMEPHOM
JBIKEHUH.

VYckopenue. PaBHOoyckopeHHOE TpsiMosiuHEHOE nBmkeHue. CBoboaHoe majgeHue. OnbITh
lanunes.

PaBHOMepHOE nBMXkeHHE MO OKpykHOcTH. [lepmon u wacrota oOpamenus. JluneitHas u
YIJIOBasi CKOPOCTU. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH HerotoHa. Bropoit 3akoH Hertotona. Tperuii 3akon Herotona. IIpuHiun
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHHsS CKOJBXEHUS, CUJia TPEHUs
MOKOSI, IPYTHE BUJIBI TPEHUS.

Cwia TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOJHOTO TaJCHUSI.
JIBrxenue manet Bokpyr Connua. [lepBas kocmMuueckas ckopocTs. HeBecoMOCTh M Eperpy3KHu.

PaBHOBecue maTepuanbHON TOUkH. AGCOMIOTHO TBEPOE Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc Tena. M3meHenune umnynbca. MMmynbe cuiibl. 3aKOH COXPAaHEHHUS HUMITYJIbCA.
PeaktrBHOE NBHKEHUE.

Mexanudeckas pabora u MOIIHOCTh. PaboTa cum TskecTH, ympyroctd, TpeHus. CBssb
sHepruM u padoThl. [loTeHmmanbHas SHEPrus Tena, MOJHSATOTO HAJ TOBEPXHOCTHIO 3EMIIH.
[ToTrenumanpHas sHeprus cxarou npyxuHsl. Kunetmdeckas sHeprus. Teopema 0 KMHETHYECKOU
SHEpPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON YHEPTHUH.

JleMoHcTpanuu.

Habnroienne MexaHU4eCcKOro IBIKEHUS Tella OTHOCHTENBHO Pa3HbIX Tell OTCUETA.



CpaBHeHue IyTel U TPAaCKTOPUM IBHKEHUS OJHOTO U TOTO K€ Tela OTHOCUTEIBHO Pa3HbIX
T€J OTCUETA.

W3mepeHne cKopocTr U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

HabumroneHne ABM>KEHUS TeNa 0 OKPYKHOCTH.

HabumroneHne MexaHn4eckux sIBJICHHUM, IPOUCXOAAIUX B cucTeMe oTcuéra «Tenexka» npu
€€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTEJIBHO KaOMHeTa (U3UKH.

3aBHCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.

HaOnroneHnue paBeHCTBa CUII IIPU B3aUMOJEHCTBUY TE.

M3MmeHeHune Beca Tea IpU yCKOPEHHOM JBUKCHHH.

Ilepenaya nmirynbca Ipyu B3aUMOJEHCTBUU TEIL.

ITpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECUCTBUH TEIL.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAECUCTBUH.

CoxpaHeHue UMITyJIbCa PH a0COJIFOTHO YIIPYTrOM B3aUMOJICHCTBUU.

HaOnroneHue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYEeCKOM 3HEPruH MpU CBOOOIHOM Ha/ICHUH.

CoxpaHeHue MEXaHNYECKOW YHEPTUH IIPHU JIBHKEHUU TeJla MO0 ICHCTBUEM IIPYKHUHBI.

JlaGopaTopHble pabOThI U OTIBITHI.

KoHcTpynpoBanue Tpakra [ pa3roHa U JAJIbHEHIIET0 paBHOMEPHOIO JBMKEHUS LIapuKa
WM TEJIEKKHU.

OnpeneneHue cpeiHeld CKOPOCTH CKOJIbKEHUS Opycka WIM [JBUKEHHS IIapUKa II0
HAaKJIOHHOM IIOCKOCTH.

OnpeneneHue YCKOpEeHHs Tejla IpPU PaBHOYCKOPEHHOM JIBUKEHHMM II0 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IIyTH OT BpPEMEHU IPH PABHOYCKOPEHHOM JBI)KEHUU O€3
Ha4YaJIbHOM CKOPOCTH.

[TpoBepka rumoTe3bl: €Cid NMPU PAaBHOYCKOPEHHOM JIBUKEHHU 0€3 HayaJlbHOW CKOPOCTH
MyTH OTHOCSTCS KaK pAd HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOLIME IPOMEKYTKH BpEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JJaBJIEHMUS.

Ornpenenenne ko3P huieHTa TPEHUSI CKOIbKEHHUS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

Onpenenenue paboThl CHIIbI TPEHUS IPU PABHOMEPHOM JIBUYKEHHMH Tella 110 TOPU30HTATbHOM
MTOBEPXHOCTH.

Omnpenenenue pabOThl CWIIBI YOPYrOCTH MpU MOABEME TIpy3a C HCHOIb30BAHUEM
HEMOJIBUYKHOTO U MOABHKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUS SHEPTUH.

Mexannueckre KoneOaHus 1 BOJIHBI.

KonebartenbHoe amxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUN: IMEpHOJ, 4YacToTa,
aMIUIMTyaa. MareMaThdeckuii W NPYXWHHBIM  MasTHUKHA. [IpeBpameHue »SHeprum mpH
KoJs1e0aTeIbHOM JIBUKECHUH.



3aryxatonue KojeOanus. BeiHykneHHble koneOanus. Pezonanc. MexaHWMYecKHue BOJHBI.
CaolicTBa MEXaHMYECKUX BOJIH. [IpoaofbHbIE M TONIEpEYHbIE BOJHBI. J[JIMHA BOJHBI U CKOPOCTH €€
pacrpocTpaHeHusi. MexaHnu4eCcKre BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3ByK. I'pomMKOCTB 3ByKa 1 BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

JleMoHcTpanuu.

Habmonenue xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmroienue BeIHYXIEHHBIX KOJIe0aHUI U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOJIH (Ha MOJICIH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

JIaboparopHbie paObOThI U OTIBITHI.

Omnpeznenenne 4acTOTHI U MEPHOA KOIeOaHUH MAaTEMaTHYECKOTO MasiTHUKA.

Onpeznenenne 4acTOTHI U MEPHOa KOIeOaHUH PYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTHU TMEepHOJa KOJeOaHUI MOJABEIICHHOTO K HUTU Ipy3a OT JIJIMHBI
HUTHU.

HccnenoBanue 3aBUCMMOCTH TIEpr0/ia KoieOaHui MPY>KUHHOTO MasiTHUKA OT MaccChl rpys3a.

[TpoBepka HE3aBUCHMOCTH IepHoJa KoJleOaHUil Ipy3a, MOABEIIEHHOTO K HUTHU, OT MaccChl
rpy3a.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD MEPHOJA KOJIEOaHUM MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a U KECTKOCTH MPY>KUHBL.

N3mepenune yckopeHus cBOOOAHOIO MaJACHHUS.

DNEKTPOMarHUTHOE MOJI€ U AJIEKTPOMArHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE 10JIe. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana 3meKTpOMarHuTHBIX BOJH. VICOIb30BaHNe 3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.

DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BoHOBEIE CBOCTBA CBETA.

JleMOHCTpanuu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

BosnHOBBIE CBOIICTBA CBETA.

JlabopaTopHblie pabOThI U OTIBITHI.

N3ydeHne cBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

CBeToBBIE ABIICHUS.

JlyueBas mognens cBerta. Mcrounuku cseta. [IpsAMoiMHENHOE pacnpOCTpaHEHHE CBETa.
3armenunsa Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Tpenomiienne cBera. 3aKOH IpenomiieHUs cBeTa. 1loHOEe BHyTpeHHEe OTpa)KeHHE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox naydeit B smH3e. OnTuyeckas cucrema (oToamnmapara, MHKPOCKOINA H
Tesneckomna. ['a3 kak ontudeckas cucreMa. bin3opykocTs U 1ambHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CriojkeHHEe CHEKTPaIbHBIX 1IBETOB.
Jucnepcus caera.

JleMOHCTpanuu.

[TpstmonMHENHOE pacIpOCTpaHEHNUE CBETA.

OtpakeHue cBera.



[Tomydyenue n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cBera.

OnTHyeckuii CBETOBOI.

Xon tyueit B coOMparomei JuHse.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yeHnue n300paxeHUi C MOMOIIBIO JIMH3.

[Tpunuun peiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

Mopens riasa.

PaznoxeHnue 6e10ro cBera B CIIEKTP.

[Tony4yenue 6enoro csera npu CIOKEHUM CBETA PA3HBIX L[BETOB.

JIabopatopHbie pabOThI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrJjia MaJeHusl.

N3yueHne xapakTepUCTHK U300paXKeHNUs IpeMETa B IIIOCKOM 3epKaie.

HccnenoBanue 3aBUCUMOCTH YIUIa IPEJIOMIIEHHSI CBETOBOIO Jydya OT YIVIa MaJeHUs Ha
I'PaHULE «BO3LyX—CTEKIION.

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIECH JTHH3BI.

Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKON CUIIbI COOMPAIOIIEH JINH3BI.

OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbIThI IO BOCIIPHUSTHUIO I[BETA IPEMETOB NPU UX HAOIIOJCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.

KBanTOBBIC sIBNIECHUS.

OmnsiTel Pesepdopaa u mutanerapHast moaens aroma. Mogaens aroma bopa. Mcnyckanue u
IIOTJIOIIEHHUE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PamunoaktuBHOCTE. Anbda, Oera- W ramma-usnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxnonnas wmogens atoMHoro szapa. M3zorombsl. PaguoakTtuBHble mnpeBpameHus. I[lepuon
I10JIypacnazia aTOMHBIX sJEP.

SnepHble peakuyuy. 3aKOHBI COXPAaHEHUS 3aps0BOTO U MAaCCOBOTO YHMCEN. DHEPIHs CBA3U
aTOMHBIX sifep. CBs3p mMacchl U dHepruu. Peaknuu cuHres3a n aeneHus saep. VICTOUHUKYM dHEpruu
ConHua u 3B€37.

Snepnas sHepreTuka. JIeMCTBUA pagMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTAaHU3MBI.

JleMoHcTpanum.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrnieKTpbl pa3aMYHbIX I'a30B.

CrnexTp Bogopo/a.

HaGnronenue TpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3UPYIOLINX U3ITy4EHUH.

Peructpanus uznydeHus: npupoJHbIX MUHEPAJIOB U MPOJLYKTOB.

JlabopaTopHblie paOOTHI U OTIBITHI.

Habmroienue CromHbIX ¥ IMHEHYaThIX CIIEKTPOB U3JIy4EHUSI.

HccnenoBanne TPEKOB: HU3MEPEHHE SHEPrUM YacTULBI 1O TOPMO3HOMY HyTH (TIO
dotorpadusam).

W3mepenue paanoakTUBHOTO (hoHa.

[ToBTOpUTENBEHO-00001IIAIONINI MOYITB.



[ToBTOpHUTENEHOOOOOIIAIONTNH MOTYSb TIPEIHA3HAYCH ISl CHCTEMAaTHU3aIllud U 0000IICHUS
MIPEIMETHOTO COJIEP’KaHUS U OIbITa AEITENbHOCTH, PUOOPETEHHOTO MPHU U3YUYEHUHU BCETO Kypca
GU3MKKM, a TaKXKe IS MMOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy Mo (u3uke s
00yJaroImuxcs, BEIOPABIINX 3TOT Y4EOHBIH MpeaMeT.

[Ipu u3yueHun JaHHOTO MOYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI JIEATEILHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEYMBACTCS TOCTHKEHUE MPEAMETHBIX U METANPEIMETHBIX TIaHUPYEMBIX
pe3ynbTaToB 00ydeHus, (OpMUPYETCS €CTeCTBEHHOHAy4YHasi IPaMOTHOCTh: OCBOEHHUE Hay4HBIX
METOJIOB HCCIICZIOBAHUS SBJICHUN NPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATH
(busnueckre sBICHUS, MPUMEHSS MTOJIyYeHHbIC 3HAHUS, pelIaTh 3a/1a4M, B TOM YHCIIE€ KaYeCTBEHHbIE
U DKCIEPUMEHTAJIbHBIE.

[IpuHIMIIHATBEHO NIEATENBHOCTHBIM XapaKTep JAHHOTO MOJIYJS pealn3yeTcs 3a CU€T TOro,
9TO 00YYaIOIUECs BBIOIHSIIOT 33/I1aHUS, B KOTOPBIX UM MPEJIaraeTcs:

HA OCHOBE IMOJIYYCHHBIX 3HAHUH Paclo3HaBaTh U HAYYHO OOBSICHITH (GU3UUYCCKUE SIBICHUS B
OKpY>Karollel Mpupo/Jie ¥ MOBCEAHEBHOM KU3HU;

MCIIOJIb30BaTh HAy4YHBIE METObl HCCIEeNOBaHUS (DU3MYECKHX SBICHUH, B TOM 4YHUCIE IS
MIPOBEPKHU THIIOTE3 U MOJTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAMOOJE€e BAXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJOTHH,
HampuMep, MPaKTUYECKOTO HCIOJIB30BaHUS PA3IMYHBIX MCTOYHUKOB SHEPrMM HA OCHOBE 3aKOHA
MIPEBPAIICHHS U COXPAHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHH.

Kaxxmas #3 TeM JaHHOTO MOJYJs BKJIIOYAET OKCIEPUMEHTAIbHOE HCCIeI0BaHUE
oboOmaromero xapakrepa. Moayiab 3aBepIIaeTCs MPOBEICHUEM JUArHOCTUYECKOW W OIICHOYHOM
paboThI 32 Kypc OCHOBHOT'O O0IIETO 00pa30BaHMS.

[Tnaaupyembie pe3ynbTaThl OCBOCHUS (M3WKHU (0a30BBI YPOBCHH) HAa YPOBHE OCHOBHOTO
o0mero oopa3oBaHusl.

N3ydyenne ¢usukn Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HalpaBlIeHO Ha
JOCTHKEHHE TUYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.

B pesynbrare wusyueHus (U3MKM Ha YpOBHE OCHOBHOTO 00Iero ooOpazoBaHusi y
oOyuarorierocst 0ynyT chOpMUpPOBAHBI CIENYIONINE TUYHOCTHBIE PEe3yIbTATHl B YaCTH:

1) maTpuoTHYECKOTO BOCITUTAHUS:

MPOSIBJICHUE MHTEpPEca K MCTOPUHM U COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOM (pr3mueckoi
HayKH;

[IEHHOCTHOE OTHOIIEHHE K IOCTHXKEHUSM POCCUICKUX YUEHBIX(DU3UKOB;

2) Tpa)k/IaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYKICHHH OOIIECTBEHHO-3HAYUMBIX U ITHUECKUX
mpo0JieM, CBA3aHHBIX C MPAKTHUYECKUM MTPUMEHEHUEM JOCTHKEHUH (PU3UKH;

OCO3HAHUE BAKHOCTH MOPATbHOITHUECKUX MPUHITUIIOB B JEATEILHOCTH YIEHOTO;

3) ACTETUYECKOTO BOCITUTAHUS

BOCIIPUSITHE ICTETUYECKUX Ka4deCTB (DU3WUYECKON HaAyKu: €€ TapMOHUYHOTO TOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH;

4) IEHHOCTH HAYYHOTO TTO3HAHMUS:

OCO3HaHHE IEHHOCTH (PU3MYECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAXKHEUILIEN COCTABISIOLIEN KYJIbTYPHI;

pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AeSITENLHOCTH;



5) dbopmMupoBaHUs KyJIBTYPHI 3J0POBbS U SMOITMOHAIHHOTO OJIarOMOTydus:

OCO3HAHHE IIEHHOCTH 0E30MacHOTO 00pa3a KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BXHOCTU TMpaBWI 0E30MacHOr0 MOBEACHHUS Ha TPAHCIOpPTE, HA JOPOraxX, C JAJICKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAHUEM B IOMAIIIHUX YCIOBHUSX;

c(OpMUPOBAHHOCTH HABBIKA PEQIICKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO Ke
IpaBa y APyroro 4eaoBeKa;

6) TPYJIOBOTO BOCIIUTAHUS:

7) akTUBHOE Y4acTHE B PEIICHUH NMPAKTUYCCKHUX 337a4 (B paMKaxX CeMbH, 00pa30BaTeIbHOI
OpraHu3alli, HACEJICHHOTO IIyHKTa, POJHOTO Kpas) TEXHOJIOTMYECKOH U  COIMaJbHON
HaIPaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIE U PU3MUECKUX 3HAHUIA,

MHTEpPEC K MPAKTHICCKOMY U3YUCHHIO POECCHiA, CBSI3aHHBIX C (DU3HUKOIA;

8) PKOJIOTMYECKOTO BOCITUTAHUS:

OpUEHTAIlMsl Ha MpUMEHeHWe (U3MYECKUX 3HAHWKA M1 pelIeHHs 3aJad B 00JacTu
OKpY)KaroIlel cpeibl, TUIAHUPOBAHMS TIOCTYNKOB M OLEHKH MX BO3MOXHBIX TOCIEACTBHHA IS
OKpYIKaroIien Cpebl;

0CO3HAHKE TJI00ABHOTO XapaKTepa 3KOJOTHUSCKUX POOJIeM U IyTel UX PelICHHS;

9) amanTanuu K M3MEHSIOIUMCS YCIOBUSM COLMAIIBHOM U TIPUPOIHOM CPEIbl:

noTpeOHOCTh BO B3aWMOJICHCTBUM TIPU  BBIIOJHEHUU HCCJICIOBAHUW M MPOCKTOB
(bu3NYecKoil HalPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHHUSIM JAPYTHX;

MOBBIIIICHUE YPOBHS CBOCH KOMITIETEHTHOCTH Yepe3 MPAKTHICCKYIO NeSTCIIBHOCTD;

NOTPeOHOCT, B (POPMHUPOBAHUU HOBBIX 3HAHWH, B TOM 4YHCIe (HOpPMyIHpOBaTh HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUYECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIacTH (DU3HKH,

IUTAHUPOBAHKUE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3NYECCKUX 3HAHUMH;

CTpEMIICHUE aHAIM3UPOBAThH U BBISABISATH B3AUMOCBSI3U MIPUPO/IbI, OOIIECTBA U SKOHOMHKH, B
TOM YHUCIIE C UCTIOTb30BaHNEM (PU3NUYECKUX 3HAHMIA,

OIICHKa CBOMX JCHCTBHI ¢ Y4E€TOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpery, BO3MOMXHBIX
IJI00ATBHBIX TTOCIIEICTBHA.

B pesynprare wusydeHuss (GU3MKK HA YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS Yy
oOyuvarorerocss  Oyayr  copMupoBaHB ~ METalpeAMETHBIE  PE3yibTaThl,  BKIIOYAIOIIHE
MMO3HABATE/IPHBIE YHUBEPCAJIbHBIC YUEOHBIC JCHCTBHS, KOMMYHHKATHBHBIC YHHUBEPCAIbHBIC
yueOHbIe AeWCTBUS, PETYIATUBHBIE YHUBEPCATbHbIE YUeOHBIE JCHCTBUS.

OBnazneHne yHUBEPCAIbHBIMHU Y4€OHBIMU [T03HABATEIHHBIMU JICHCTBUSIMHU:

1) 6Ga30BbIE JIOTHYECKUE ACHCTBUS:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHH);

YCTaHABIIMBATh CYIICCTBCHHBIN MPHU3HAK KiIacCH(DHUKAIMU, OCHOBAaHUS IS OOOOIICHHS U
CpaBHCHHS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS] B paccMaTpUBaeMbIX (akTax, TaHHBIX H
HAOJTIOICHUSX,, OTHOCATINXCS K (DU3UICCKUM SIBIICHUSM;

BBISBJISITh TPUYUHHOCIICICTBEHHBIC CBS3W TIPH HM3yYCHUH (U3WYSCKUX SIBICHUHA U
MPOLIECCOB, TPOBOAWTH BHIBOJBI C  HCIOJIB30BAaHUEM JIEAYKTHBHBIX H  WHAYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SX (PU3NYECKUX BEIHUNH;



CaMOCTOSITEIbHO BBIOMpaTh CIOCOO perieHUs ydeOHOW (U3MYecKoi 3amauu (CpaBHEHHUE
HECKOJIbKUX BapHaHTOB pEIICHHUs, BBIOOp HamOojee MOAXOISANIEr0 € Y4ETOM CaMOCTOSITEIILHO
BBIJICTICHHBIX KPUTEPHUEB).

2) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

UCTIOJIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEIBCKUI HHCTPYMEHT ITO3HAHMS,

IPOBOJIUTH IO CAMOCTOSITEJILHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIH (PU3HUECKUil
SKCIIEPUMEHT, HEOOIbIIIOE HCCIIeI0BaHNE (PU3UYECKOTO SIBICHUS;

OLICHMBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(POpPMAIUIO, MOJIYYCHHYIO B XOJe
UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYIIMPOBATh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOIO
HaAOJIOACHNS, ONIBITA, UCCIICIOBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE (U3NYECKUX IIPOLIECCOB, a TaKKE
BBIIBUTATh TIPE/IONIOKEHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

3) pabota ¢ nHpOpMAaIUECH:

OPUMEHSTh pPa3jMYHbIe METOJbl, WHCTPYMEHTBHl M 3alpochl MpU TOHCKE U O0TOOpe
nH(OpMAaLIUY WIH JAaHHBIX ¢ YUETOM MPEANIOKEHHON yueOHoM (pusnueckoit 3a1auu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB
1 (hopM IpECTaBICHNUS;

CaMOCTOSITENIbHO BBHIOMpATh ONTUMAIbHYIO (QopMy mpeicTaBieHus HHPOpMAUU U
WLTIOCTPUPOBATH PelIaeMble 33a4ll HECIIO)KHBIMU CXEMaMH, IharpaMMaMu, WHOW TpauKod U MX
KOMOMHAITHSIMH.

OByaneHne yHUBEPCATBHBIMU YIeOHBIMA KOMMYHUKATHBHBIMU JICHCTBUSMHU:

1) oOuienue:

B X0JIe 00CY>KIeHHs Yy4eOHOro MaTepuaia, pe3ylbTaToB JIa0OpaTOPHBIX pabOT U MPOEKTOB
3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCY>KIaeMOW TeMbl U BBICKAa3bIBaTh HJEH, HAllCJICHHBbIC Ha
peleHue 3ajjauu 1 MoJiiep kaHue OaroxenaTeaIbHOCTH OOLICHHUS;

COTIOCTABJISITh CBOM CYXJICHUS C CYXJACHUSIMH JAPYTUX YYACTHUKOB AHMAliora, 0OHapYyKUBATh
pa3IM4Mre U CXOJICTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEJICTABIIATH PE3YNIbTAThl BHITOJHEHHOTO (PH3MYECKOTO OTBITa (IKCIIEPHUMEHTA,
WCCJICIOBAHMS, IPOEKTA).

2) COBMECTHasl AEATEIbHOCTD (COTPYIHUYECTBO):

MOHUMATh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUAYAIbHOW pabOTHI MpU
pelIeHNH KOHKPETHON (PU3NYecKOl MpoOIeMsl;

NPUHUMATh IIeTd  COBMECTHOW JIeATENbHOCTH, OpPTaHH30BBIBATH JEHUCTBUSA MO €&
JTOCTIDKEHHUIO: PACHpeleNsiTh POJIM, OOCYXIaTh IMPOLECCHl M PEe3ylbTaThl COBMECTHOM pPabOTHI,
000011aTh MHEHUSI HECKOJIBKHX YEIIOBECK;

BBHIMTOJIHATh CBOIO YacTh pabOTHI, TOCTHUTas KAa4eCTBEHHOTO pe3yjbTaTa IO CBOEMY
HATPaBJICHUIO U KOOPIAMHUPYS CBOM JICHCTBHSI C IPYTHMH WICHAMH KOMaH/IBI;

OIICHUBATh KAYeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT 1O KPHUTEPHSIM, CaMOCTOSTEIBHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

OBraneHne yHUBEPCAIBHBIMHU YY€OHBIMH PETYISITUBHBIMU ACHCTBUSIMHU:

1) camoopranuzanus:



BBISBJIATh NMPOOJIEMBbI B KM3HEHHBIX M YYEOHBIX CUTyallUAX, TPeOYIOUIMX AJs peIleHHs
(hUBUYECKUX 3HAHU;

OPUEHTHUPOBATHCSI B PA3IUYHBIX MOJIXOAAX NPUHATHS pEIIeHU (MHIUBHIyaTbHOE,
MPUHATHE PEILICHHs B TPYIIIE, IPUHATUE PEIICHUI IPYIIoi);

CaMOCTOSITENIFHO COCTaBJISATh AJITOPUTM peIleHus (PU3MUECKOW 3ajauyd WM  TUIaHa
UCCIICIOBAHMS C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IpeJylaraéMble BapuaHThl pelleHU;

IIPOBOJUTH BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY CUTYalluu U IIpe/yularath IulaH €€ N3MEHEeHHUS;

OOBSACHATh NPUYMHBI JOCTUKEHHS (HEIOCTHIKEHHUS) PE3yJbTAaTOB JESTEIbHOCTH, /1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHCIE€ B XOJ BBIMOJIHEHUS (U3UUIECKOTO
WCCIICZIOBAHMUSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHMBIIUXCS CHUTYallHid,
YCTaHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENIU U YCIOBHSIM.

3) SMOITMOHAJIbHBIN UHTEIUICKT:

CTaBUTh ce0sl HA MECTO JIPYroro 4eloBeKa B X0JIe CIOpa UM AUCKYCCUU Ha HAY4HYIO TEMY,
IIOHMMaTbh MOTHUBBI, HAMEPEHHsI U JIOTUKY JIPYTOro.

4) npuHsATHE CE0S U IPYTUX:

IPU3HABATh CBOE MPABO HA OMIMOKY NPU pelieHHH (PU3MUYECKUX 3a/1a4 UM B YTBEPKIACHUAX
Ha Hay4YHbIE TEMBI U TAKOE XK€ IPABO JIPYroro.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS ITPOTPAMMEI 110 Gu3HKe (0a30BbI YPOBEHBD).

[IpenmeTHble pe3ynbTaThl OCBOCHUS IPOrPaMMBI 110 (pU3HKe K KOHIy 00y4eHHs B 7 Kiacce:

[IpenmerHble pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

UCIOJIb30BaTh MOHATH: (PU3NUYECKHEe U XUMUYECKUE SBJICHUS, HAOI0IeHUEe, SKCIIEPUMEHT,
MOJI€Nb, THUIOTE3a, €AMHULBI (PU3MYECKUX BEJIWYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHHS
BemiecTBa (TBEpHOE, IJKHUIKOE, Ta3000pa3HOE), MEXaHHUYEeCKoe JBWXKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHS, paBHOAEHUCTBYIOIIas cull, Aedopmanus (ynpyras,
MJTIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pasnuyath sBieHus (qud@ysus, TerioBoe IBHKEHHWE YACTHUIl BEIIECTBAa, PaBHOMEPHOE
JBMKEHUE, HEPaBHOMEPHOE JIBKEHHE, MHEPIIHs, B3aUMOICHCTBHE T, pAaBHOBECHE TBEP/IBIX Tel C
3aKpeIUIEHHON OChIO BpallleHHs, Iepeaada AaBIeHUs TBEPJIBIMU TEJIaMH, KUAKOCTSIMHM U ra3amH,
aTMoc(epHOe AaBlieHHE, IUIaBaHUE TeJ, MIPEBPAIICHUS MEXaHHMUECKOW SHEPIur) MO ONUCAHHUIO UX
XapaKTEepHBIX CBOWCTB U Ha OCHOBE OMNBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UUYECKUX SBJICHUIN B OKPYXKAIOUIEM MUpPE, B TOM
qrcie GU3NIeCcKre SBICHHUS B IPUPOE: IPUMEPHI IBUKCHHUS C PA3IMYHBIMH CKOPOCTSIMH B KHBOU
U HEKHUBOW MpPUPOJE, NEHCTBHE CUIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JIaBJICHUS Ha KMBOW OpraHu3M, IUIaBaHUE pbIO, pplyard B TeJE YeNOBEKa, PH 3TOM MEpPEBOAUTH
MPAaKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIACIATH CYLIECTBEHHBIE CBOMCTBA (IMpPU3HAKK) (PU3MUECKUX
SIBIICHUI;



ONKCHIBAaTh M3YYCHHBIE CBOMCTBA Tel M (DU3MUECKHE SBJICHMS, HCIOJb3Yys (U3HUECKUe
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa
YIOPYTOCTH, CUja TSKECTH, BEC TeJa, CHJIa TPEHUs, JaBlieHue (TBEPAOrO Tela, KUIKOCTH, ras3a),
BBITAJIKUBAIOIIAs CHJIA, MEXaHW4yeckas pabdoTa, MOIIHOCTh, TIUICYO CHJIBI, MOMEHT CHJIBI,
KOA(QQHUIHUEHT MOJIE3HOTO JEHCTBUS MEXaHM3MOB, KHHETHYECKAsi U MOTCHUIUAIbHAS SHEPTHs), IpU
OIMCaHWU MPABUIIBHO TPAKTOBATH (PU3UUYECKHIA CMBICI UCIOIB3YEMbIX BEIMYMH, UX 0003HAUYCHUS U
€IMHULB (U3NYECKUX BEJIUYUH, HAXOAUTHh (POPMYJbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SBICHUS U TMPOILIECCHI, MUCIOIb3YsS IMpaBUiia
CIIOKEHMsI CUJI (BIOJIb OJIHOM mIpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, paBuiIo
paBHOBecHs peryara (0J0Ka), «30JI0TOE MPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPIUH, IPU STOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3AIHMCHIBATH €T0 MaTEMAaTUYECKOE
BBIPAKECHHUE;

OO0BSACHATH (PU3MYECKHE SIBICHUS, MPOIIECCH U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyallMil MPAKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBIABIATH NPUUYMHHOCIEICTBEHHBIE CBS3H,
CTpPOUTH OOBsCHEHHE U3 1—2 JIOTMYECKUX HIaroB C HCIOJIb30BaHMEM |—2 W3YyYEHHBIX CBOWCTBa
(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiats pacuéTHble 3a7auu B 1—2 1eWCTBUA, UCIIONB3YS 3aKOHBI U (JOPMYIIBL, CBSI3bIBAIOIINE
¢u3nveckne BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3a/laud 3allUCBhIBaTh KpPAaTKOE YCJIOBHE,
MOJICTABIIATh (PU3MUYECKHE BEIWYHHBI B (DOPMYIBI M TMPOBOJUTH PACUYETHI, HAXOIUTH CIPABOYHBIC
JaHHBIE, HEOOXOIMMBIE JIJISl PEIICHUS 33/1a4, OIICHUBATh PEATUCTHYHOCTD OJTYYSHHOU (hrU3HIecKoi
BEJIMYMHBI;

pacro3HaBaTh MpoOIEeMbl, KOTOPhIE MOKHO PELIUTh IMPU MOMOIIU (PU3UUYECKUX METOOB, B
OMHCAaHWUU WCCIEAOBAaHUS BBIIEIATH IMPOBEPSEMOE MPEANOoNOKeHHe (TUIOTe3y), pasiudaTh Hu
MHTEPIPETHUPOBATD MOJyYEHHBIN pe3ysbTaT, HAXOAUTh OIIMOKH B XOJ€ OIbITa, IPOBOAUTEH BHIBOJIbI
II0 €r0 pe3yJIbTaTaMm;

MPOBOAMTH OMNBITHI IO HAOMIOACHUIO (U3NYECKUX SIBJICHUNA MU (PU3MUECKUX CBOMCTB Tell:
(dbopMynupoBaTh IPOBEpPSEMBbIE MPEANONOKEHHUS, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000py10BaHus, 3aIIUCHIBATH X0 OMBITA U (POPMYJIUPOBATH BHIBOJIBI;

BBIMOJHATh TPSMbIE W3MEPEHHs] pPAcCTOSHUSA, BPEMEHM, Macchl Tena, 00bEéMa, CHIIBI U
TeMIepaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
puOOPOB ¢ YIETOM 3aaHHON aOCOTIOTHON MOTPEITIHOCTH U3MEPEHUI;

IPOBOJIUTH HCCIEIOBaHUE 3aBUCHUMOCTH OJHON (hU3MYECKOM BEIMYMHBI OT JPYro c
HCIIOJIb30BAHUEM TNIPAMBIX HM3MEpPEHUH (3aBUCHUMOCTH IIyTH PAaBHOMEDHO IBHKYIIETOCS Teja OT
BPEMEHM JIBIJKEHHUSI Teja, CHUJIbl TPEHHUS CKOJIBKEHUS OT Beca Tejla, KayecTBa 0OOpabOTKu
ITIOBEPXHOCTEW TEI M HE3aBUCUMOCTH CHWJIBI TPEHHS OT IUIOLNIAJAN COINPUKOCHOBEHHUS TEJ, CHIIBI
YIPYTOCTH OT yIJIMHEHMS MPYKUHBI, BHITAJIKUBAIOLIEH CUJIbI OT 00bEMa MOrpyXKEHHOM YacTH Telna
U OT IUIOTHOCTU >KUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTU Teja, OT IIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJO, YCIOBUM IJIaBaHUs TeJl, YCIOBUN paBHOBECHs pblyara U OJOKOB, y4acTBOBaTh B
IUTAHUPOBAHUM y4eOHOIO HCCIeOBaHMs, cOOMpaTh YCTAHOBKY U BBIIOJHATH U3MEPEHUS, CIEHys
NPE/UIOKEHHOMY IUIaHy, (DUKCHpPOBaTh pe3yabTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (PU3MUYECKHX



BEIMYMH B BHUJE MPEUIOKEHHBIX TaOMUI] U TpaUKOB, NPOBOJUTH BHIBOJBI IO pe3yJbTaTaM
UCCIJICIOBAHMS;

IPOBOJUTH KOCBEHHBIEC M3MEPEHHs (PU3MUECKUX BEIWYHMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH
1 TBEPAOrO TeEJa, CHUJIa TPEHUS CKOJIBXCHHUSA, JABJICHHE BO3/yXa, BBITAIKUBAIOLIAS CHIIA,
JEWCTBYIONIAs HA MOTPYXKEHHOE B JKUAKOCTH TENO, KOAPPHUIUEHT MOJE3HOTO JECHCTBHS MPOCTHIX
MEXaHU3MOB), CIeAysl MPEIOKEHHOW HWHCTPYKLUMHU: TPH BBINOJIHEHUH HW3MEPEHUH codupartb
SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHUE MCKOMOM BEIIMYUHBL;

co0uIr01aTh NpaBuila TEXHUKH O€30I1aCHOCTH ITPU paboTe ¢ 1abopaTOpPHBIM 000pYI0BaHUEM;

UMETh MPE/ICTaBIECHUE O MPUHLIUIIAX JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JMHAMOMETpP, COOOLIAIOIIMECs] COCYyAbl, OapoMerp, pblyar, MOJIBMXKHBIM U
HETOBIKHBINA OJIOK, HAKIIOHHAS TUIOCKOCTB;

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
UCIOJIb30BAaHUEM MX ONUCaHUs (B TOM 4YHUCIE: NOAUIMIIHHUKH, YCTPOHCTBO BOAOIIPOBOAA,
TUJIPaBIMUYECKUN TIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, APEOMETD), UCIIOJIb3Ysl 3HAHUS
0 CBOMCTBaxX (PU3NYECKUX SIBJICHUHN U HEOOXOIUMbIe (PU3HMUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH  HpHUMEpbl  (HaXOIUThb HUHPOPMALMIO O MpUMEpax) MPAKTUUYECKOIo
MCMOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEAHEBHOM KM3HU JUIsl 0OecriedeHus: 6e301acHOCTH IpU
oOpalieHnu ¢ NpudopaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/10pOBbsl U COOIIOIEHUS
HOPM DKOJIOTHYECKOTO MOBEJCHHS B OKPYIKAIOILLEN CPEC;

OCYIIECTBIISATH OTOOP UCTOUYHUKOB MH(pOpMaluu B VIHTEpHETE B COOTBETCTBUHU C 3aJlaHHBIM
IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOIIUXCSA 3HAaHUM W IyTEM CPaBHEHUs pa3JIMYHBIX
MCTOYHHUKOB BBIJICNIATh HWH(POPMALUIO, KOTOpas SBISIETCS NPOTHBOPEYMBON MIIM MOXKET OBITh
HEJIOCTOBEPHOI;

UCIOJIb30BaTh MPU BBIIOJIHEHUH Y4YeOHBIX 3aJaHU HAayYHOIOMYJIIPHYIO JIMTEpaTypy
(bu3M4ecKoro cojiepKaHus, CpaBOUYHble MaTepUallbl, pecypchbl ceTu HTepHeT, BlIaeTh NpuéMamMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE KpaTKHE IMUChbMEHHBIE M YCTHBIE COOOLIEHHMS Ha OCHOBe 2—3
HMCTOYHUKOB MH(OpMaLMY, B TOM YUCIIE MYOINYHO MPOBOJUTH KPATKHE COOOIIEHUS O pe3yiIbTaTax
MIPOEKTOB WJIM Y4YeOHBIX MCCIEAOBaHUN, NpPU ITOM TIPAMOTHO MCIOIb30BaTh H3yUEHHBIN
MOHSTUMHBIN anmnapar Kypca pU3UKH, COPOBOXKAATH BBICTYIUICHUE MTPE3EHTALUEH;

IPU BBIIOJIHEHUU YYEOHBIX IPOEKTOB W HCCIEJOBAaHMM pachpenesiarh OO0s3aHHOCTU B
IpyIIe B COOTBETCTBUU C ITOCTaBICHHBIMM 3aJa4aMHU, CICAUTH 3a BBINIOJTHEHUEM IUIAHA JEHCTBUM,
OLIEHMBAaTh COOCTBEHHBIH BKJIAJ| B JI€ATENBHOCTh TIPYIIIbl, BBICTPAaUBaTh KOMMYHHMKATHBHOE
B3aUMOJICHCTBUE, YUYUTHIBAS MHEHUE OKPYKAOIIUX.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPaMMBI 110 (pHU3HKe K KOHIy 00y4eHHs B 8 Kiacce:

[IpenMeTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE AOJDKHBI OTpa)xarb CHOPMHUPOBAHHOCTH Yy
o0yJaroluxcsi yMEHH:

WCIIOJIB30BaTh TOHSATHS: Macca W pa3MeEpbl MOJIEKYJ, TEIJIOBOE [BHKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTAIUIMYECKHE U aMOp(HbIe Tesa, HACHIILIEHHbIN 1
HEHACBIICHHBIM Tap, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIUs, TEIJIOBOU
JBUTATENb, DJIEMEHTApPHBIM DIEKTPUYECKUM 3apsij, OJJICKTPUYECKOE II0Jie, IPOBOJHHUKU U
JUDJIEKTPUKHU, TIOCTOSHHBIN JIEKTPUYECKUN TOK, MATHUTHOE I10JIE;



pasinyath sBJIEHUS (TEIUIOBOE paCIIMpPEHUE M CKaTHe, Temonepeaaya, TeIIoBOe
paBHOBECHE, CMauyMBaHUE, KaNWULIpPHbIE SBICHUSA, HCIApeHHe, KOHAEHCAlMs, IJIaBJICHHE,
Kpuctaymm3anus (OTBEpAEBaHUE), KHUIIEHME, TeIulonepenaya (TerIonpoBOAHOCTh, KOHBEKIIHS,
U3JIyYEHUE), SIIEKTpU3alUs TeJ, B3aUMOJCHCTBUE 3apsiioB, JAEHUCTBUS AJIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMblKaHME, B3aUMOJAECHCTBUE MAarHWTOB, JEHCTBHME MAarHUTHOIO IMOJS HAa IPOBOJHUK C
TOKOM, 3JIGKTPOMAarHUTHasT MHAYKLHS) 110 ONMCAHUIO UX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;

pacrio3HaBaTh IPOSIBIEHUE W3YYEHHBIX (PU3MUYECKUX SIBIICHUM B OKpYXKalOIIEM MHUpPE, B TOM
yuciae (U3NYEeCKHe SBICHUS B MPUPOJE: NMOBEPXHOCTHOE HATSKEHHE M KalWJUIAPHbBIE SBJICHUS B
IpUpOJie, KpPUCTAJUIBI B Npupoje, u3inydeHue CoiHla, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3bI,
o0Opa3oBaHHe POCHI, TyMaHa, MHEs, CHETa, JJIEKTPUUYECKUE SBJICHUS B aTMoc]epe, dIEKTPUIECTBO
KHMBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Apeii( MOIFOCOB, POJIb MATHUTHOTO TOJIS [T KU3HU
Ha 3emJie, NOJSIPHOE CHSTHHE, IIPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICISATh
CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SBICHUI;

OIKCBIBATh W3YYEHHBIE CBOMCTBA TeJ M (PU3MUECKUE SBJICHUS, UCHONB3Yys (pusnueckue
BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEpPrus, KOJIMYECTBO TEIUIOTHI, YAEIbHas TEMJI0EMKOCThb
BEIIECTBA, yJeJIbHAasl TEIJIOTa IUIaBJICHUS, yelbHas TEIUI0Ta MapooOpa3oBaHus, yelbHas TerjaoTa
CropaHusi TOIUIMBA, KOI(Q(UIMEHT I0JIE3HOr0 AEUCTBUS TEIUIOBOM MAIMHBI, OTHOCUTENbHAs
BJIQKHOCTh BO3/1yXa, OJJEKTPUYECKHM 3apsa, cuiaa TOKa, JJIEKTPUYECKOe HaIpsDKEHUe,
COIPOTHBIIEHUE NIPOBOJHMKA, YJIEJIBHOE CONPOTHUBIEHUE BeEUIECTBa, pabdoTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), TIPU OMHCAHUH MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICT MUCTIOIB3yEMBIX
BEJIMYMH, O0003HAYCHUS W CIUHHUIBI (PU3NYSCKUX BEIMYUH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIINE
JAaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMM BEJIMYMHAMH, CTPOUTh TIpaduKU H3yYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapakTepu3oBaTh CBOWCTBA Tell, (PU3UYECKHE SIBIEHUS U IMPOLECCHI, HCIOJIb3Ys] OCHOBHBIE
IIOJIOKEHNS MOJIEKYJIIPHOKMHETUYECKOM TEOPHM CTPOEHMS BELIECTBA, NPUHIMI CYNEPIO3ULINA
noJiei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsja, 3akoH OMa 11 yJacTKa LenH, 3aK0OH
Jlxoynsa-JleHna, 3aKOH COXpaHEHHUs OHHEPruH, MpPU 3TOM YMEThb (OPMYyIUPOBATH 33aKOH U
3aMuChIBaTh €T0 MATEMaTUUYECKOE BhIPAKEHHUE;

OO0BACHATH (PHU3MUECKHE MPOLIECCHl U CBOMCTBA TeJ, B TOM YUCIIE U B KOHTEKCTE CUTyalui
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBbISBISATh NPUYMHHOCIEICTBEHHBIE CBA3H, CTPOUTH
00bsiICHeHUE U3 1—2 JOrMYecKUX IIaroB ¢ MCIOJIb30BaHMEM 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelath pacuéTHbIE 3a7aul B 2—3 AeHUCTBUS, HUCIIONb3YsI 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckre BEIMYMHBI: HAa OCHOBE aHajHM3a YCIIOBHs 3aJlaud 3alUChIBaTh KpaTKOE YCJIOBHE,
BBISIBJISITH HEAOCTAaTOK JIaHHBIX JUISL pELIeHWs 3aJauyd, BBIOMpPATh 3aKOHBI WU  (OPMYJIBL,
HeoOXonuMble il e€ pelleHus, MPOBOJUTH pacu€Thl M CpPaBHUBATh IOJYYEHHOE 3HAYEHUE
¢bu3nYeCcKOil BETMYNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIU (PU3MYECKUX METOJIOB,
UCIIONIb3YSl OINHUCAHUE WCCIIEIOBaHUS, BBLICHATh IPOBEPSIEMOE MPEANOI0KEHHE, OLIEHUBATDH
IIPaBWJIBHOCTb MOPSI/IKA IPOBEIECHUS UCCIIEJOBaHMS, IPOBOJUTH BBIBOBI;

IPOBOJUTH OIBITHI O HAOIIOJNEHHUIO (PU3NYECKUX SBICHUNA MIM (U3NYECKUX CBOMCTB Tel
(KanuJUIApHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00b&éMa, TeMIreparypbl, CKOPOCTH



Ipolecca OCThIBAHMS W HArpeBaHMs NPH M3IyYEHHM OT IBETa H3JIy4aroled (Ioryiomaronie)
MIOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJIbI OT TEMIIEPATYpPhl JKUAKOCTH U IJIOMIAU €€ TOBEPXHOCTH,
NEKTpU3alUs Tl U B3aUMOAECMCTBHE 3JIEKTPUUYECKUX 3apsiioB, B3aUMOJEHCTBHE IOCTOSHHBIX
MarHuTOB, BU3YyalIM3alisl MarHUTHBIX MOJIEH NOCTOSIHHBIX MAarHMWTOB, IEHCTBUS MarHUTHOIO IOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENS IOCTOSHHOIO
TOKa): (hOPMYIHUPOBATH MPOBEPSIEMbIC TPEANOIOKEHUS, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, OIMCHIBATh X0 ONbITa U (POPMYIMPOBATH BBIBOABI;

BBINOJIHATH MPSAMBIE U3MEPEHUs] TeMIEPaTypbl, OTHOCUTEIbHON BIaXXHOCTH BO3/yXa, CHJIBI
TOKA, HAIPSKEHUsI ¢ UCIOJIb30BAHUEM AHAJIOIOBBIX IPUOOPOB U JATYMKOB (PU3MUYECKHX BEIUYMH,
CpaBHUBATh PE3YyJIbTATHl H3MEPEHUHN C yUETOM 33JaHHOM aOCOIIOTHOM MOTPELIHOCTH;

MPOBOANTH HCCIICIOBAHHE 3aBHCHUMOCTH OJHON (PU3WYECKOW BEIMYMHBI OT APYroil ¢
HCIIOJIb30BAaHUEM IPSMBIX W3MEpPEHUH (3aBUCUMOCTb COIIPOTUBIIEHHSI IIPOBOJHUKA OT €r0 JJIUHBI,
IUIOUIA/IA TIONIEPEYHOT0 CEYEHUSI U YAEIBHOTO COIPOTUBIIEHUS BELIECTBA IPOBOJHUKA, CUJIBI TOKA,
UIYLIET0 Yepe3 MPOBOJHUK, OT HAIPSKEHUS Ha IPOBOJHUKE, UCCIIEIOBAHHE M1OCIIEI0BATEILHOTO U
HapaieIbHOr0 COeIMHEHUH MPOBOJHUKOB): IJIAHUPOBATh UCCIEI0BaHUE, COOMpPATh YCTAaHOBKY U
BBINOJIHATh M3MEpPEHUs, CleAysl NPEAJIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTaThl MOIY4YE€HHOU
3aBUCUMOCTH B BUJIE TaOIUI] U IpaMKOB, IPOBOUTH BBIBOJIBI IO PE3Y/IbTaTaM UCCIIE0OBAHUS;

IPOBOJIUTh KOCBEHHbIE M3MepeHUs (U3NYECKUX BeIMUYUH (yIelabHass TEeIIOEMKOCTb
BEIIECTBA, COIPOTUBIICHUE ITPOBOIHUKA, pab0Ta U MOIIHOCTb 3JIEKTPHUUECKOr0 TOKA): MJIAHUPOBATh
U3MEpeHus, coOUpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEUIOKEHHOW HHCTPYKIMH, U
BBIUUCIISATH 3HAUEHHUE BEIUUUHBI,

COOITIO/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MPpH padoTe ¢ 1a00paTOpHBIM 000pYIOBaHHUEM;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YyYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
UCIOJIb30BAHUEM MX ONHUCAHUA (B TOM 4HUCIIE: CHCTeMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas
TypOMHA, amMmepMeTp, BOJBTMETP, CUYETYMK DJIEKTPUYECKOH 3SHEPruu, 3JIEKTPOOCBETUTENIbHBIE
npubOpsl, HarpeBaTelbHble HIEKTPONPUOOPHI (MPUMEPHI), 3IIEKTPUUECKHE MPEIOXPaHUTENH,
3JIEKTPOMArHuT, 3JIEKTPOJBUTATENIb IOCTOSIHHOTO TOKa), HCIOJNb3ysd 3HAaHUS O CBOWCTBax
(bu3nYecKuX SIBICHUN U HEOOX0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUUECKHUE YCTPOIICTBA M U3MEPUTENbHBIE MPUOOPHI 110 CXEMaM U
CXEMaTUYHBIM PUCYHKaM (HIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHEI0 CrOpaHMsl, 3JEKTPOCKOI, PEOCTaT), COCTAaBJIATH CXEMbl JJIEKTPUUECKUX ILenen ¢
MOCJIeI0BATENbHBIM U MapajlIeIbHBIM COEMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS
JJIEMEHTOB 2JIEKTPUYECKUX LENEH;

OPUBOANUTH  HpHUMEpHl  (HaXOIUTh HMHPOPMALHUIO O MpUMEpax) MPAKTUYECKOTOo
MCMOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM KM3HU JUIsl 0OecrieueHus: 6e301MacHOCTH IpU
oOpallleHuu ¢ npudopamMu U TEXHUUYECKUMU YCTPOMCTBAMMU, COXPAHEHUSI 3/10POBbsSl U COOIIOCHUS
HOPM PKOJIOTMYECKOTO MOBEJCHHS B OKPY’KaIOIIEH Cpefie;

OCYIIECTBIIAITh MOUCK MHPOpMAIMK (HU3MUECKOTO cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOLIUXCS 3HAHUNW U MYyTEM CpaBHEHUSI JOTIOJTHUTEIbHBIX UCTOYHUKOB BBIAEIATH MH(GOpPMALIHUIO,
KOTOpasi SIBJSETCS IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

UCMOJIb30BaTh MPHU BBIIOJIHEHUH Y4YEOHBIX 3aJaHMN HAyYHOIONMYJISIPHYIO JIMTEpaTypy
¢bu3nvecKoro cojepKaHus, CIpaBOYHbIE MaTepUalIbl, pecypchbl ceTu HTepHeT, BIaaeTh NpuéMamMu
KOHCIIEKTHPOBAHU TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUH U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M KpAaTKHUE YCTHBIE COOOMIeHus, 00o0Ias
nH(OPMALIMI0O U3 HECKOJIbKMX HCTOYHHMKOB, B TOM YHCJE MYOJUYHO MPEACTaBISATH PE3yIbTaThl
MIPOEKTHOHN WJIM UCCIIENOBATEILCKON ESTEIILHOCTH, MPU 3TOM IPAMOTHO HMCIOJIb30BaTh NU3YYCHHBIN
MOHATHIHBIN ammapar Kypca GU3uKH, COMPOBOKIATH BRICTYIUICHHE MTPE3ECHTAIINCH;

IpH  BBINOJIHCHUW YYEOHBIX TPOSKTOB W HUCCICIOBAaHWN (U3MYECKUX TIPOIECCOB
pactpenensats o0sS3aHHOCTH B T'PYIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a/ladyaMH, CICIUThH 3a
BBITIOJTHEHUEM ILJIlaHA JEWCTBUH U KOPPEKTUPOBATH €ro, OLEHUBATh COOCTBEHHBIM BKJIal B
JeSITeNIbHOCTh T'PYIMIIbI, BHICTPAaUBaTh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE, MPOSBISLS TOTOBHOCTh
pazperats KOHGIUKTHI.

[IpenMeTHbIE pe3ybTaThl OCBOCHHUS MTPOrPaMMBI 1O (U3HKE K KOHILY 00yueHus B 9 kiacce:

[IpenMeTHBIC pe3ynbTaThl HA 0Aa30BOM YPOBHE JOJKHBI OTpaxarh CHOPMHUPOBAHHOCTH Yy
o0ydJaromuxcs yMEeHUuil:

UCIIONIb30BAaTh  TOHSTHSA: CHCTEMa OTCYEéra, MaTepuaiabHas TOYKa, TPaeKTOpPHS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO JBIKEHUsA, aedopmanms (ympyras, IutacTudeckas), TpEeHHE,
LEHTPOCTPEMHUTEIHHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO
TBEPAOE TEJO, IIEHTP TSHKECTH TBEPAOIrO Tella, paBHOBECHE, MEXaHMUYECKHE KOJICOaHHs U BOJIHBI,
3BYK, HH(PaA3BYK U yIbTPa3BYK, 3JICKTPOMArHUTHBIE BOJHBI, IIIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET,
OIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCIYCKaHHs M IMOTJoLIeHus, aabda, OeTa- U raMma-
U3ITy4eHUsl, U30TOIBL, siJiepHasi JHEPreTHKa;

paznuyath sBJICHHS (PaBHOMEPHOE W HEPAaBHOMEPHOE IMPSAMOJUHEHHOE JIBHDKEHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JABW)KCHHE, CBOOOIHOE MAJICHUE TEJ, PABHOMEPHOE JIBW)KCHHE
10 OKPYKHOCTH, B3aUMOJICHCTBHE TeJ, PEAaKTUBHOE JBW)KCHHE, KOJcOaTeIbHOE JBUIKCHHE
(3aTyxarolue M BBIHYKJICHHbIE KOJeOaHMs), pe30HAHC, BOJHOBOE IBMKEHHUE, OTPAKEHUE 3BYKA,
MPSIMOJIMHEIHOE pPAcpOCTpaHeHHE, OTPAXKEHHE U MPEIOMIICHHE CBETa, IMOJHOE BHYTpPEHHEe
OTpaXKCHHUE CBETa, Pa3joKEHHE OeNoro CBeTa B CIEKTP U CIOKEHUE CIEKTPaJbHBIX IIBETOB,
JUCTIepCUsl CBETa, ECTECTBEHHAs pPaJWOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEeKTpa
W3ITy4eHUs) 1O OMHMCAHUI0 UX XapaKTEPHBIX CBOMCTB UM HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
TaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBIICHUE M3YYECHHBIX (PU3UUYCCKUX SBJICHHUA B OKPYKAIOIIEM MHpE (B TOM
grciie (u3uYecKkue SBICHHUS B MPUPOJC: NMPHIUBBI U OTIWBHI, JABKeHHE IiaHeT CoJIHeYHOH
CUCTEMBI, pPEaKTHBHOE JBWKCHHE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETpsACEHNE, CECMUYECKUE BOJHBI, I[yHAMH, 9XO0, [[BETa TeJ, ONTHYECKHUE SBICHUS B MPUPOJE,
OuoJorMYeckoe JeiCTBHE BUAMMOIO, YIbTPadUOIETOBOTO M PEHTTCHOBCKOTO H3JIYYEHUH,
€CTECTBEHHBIN PaTuOaKTUBHBIA (DOH, KOCMHUYECKUE JTY4H, PAAHOAKTUBHOE M3IyYCHHE MPUPOTHBIX
MUHEPAJIOB, AEMCTBUE PATUOAKTHUBHBIX M3ITyUYEHUN Ha OPTaHHU3M YelIOBEKa), IPH ATOM MEePEBOAUTH
MIPAKTUYECKYIO 3aJauy B Y4eOHYIO0, BBIJENATh CYLIECTBEHHbIE CBOMCTBA (NpU3HAKU) (PUIMUECKUX
SIBJICHUI;

OIMCHIBATh M3YYCHHBIE CBOHCTBA Tel W (DU3UYCCKHE SBJICHHS, WCIONB3YsS (HU3HUSCKHE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTh Tella TPHU HEPaBHOMEPHOM JBW)XCHHH, YCKOPCHHE,
MepeMenIeHue, MyTh, YIIIoBask CKOPOCTh, CHJIa TPSHHS, CHJIA YIPYTOCTH, CHJIA TSDKECTH, YCKOpEHUE
CBOOOJHOTO TAJCHMs, BEC Tela, HUMITYJIbC Tela, HMMITYJIbC CHUJIbI, MEXaHHuYeckas pabota u
MOIIHOCTb, MOTEHIMANBHAS YHEPTHsl Tela, MOAHATOr0 HaJl TOBEPXHOCTHIO 3€MIIH, TTOTEHIIMATbHAS
SHEPTHUsl CXKATOW MPYKUHBI, KHHETHUECKAs DHEPTUs, MOJHAs MeXaHW4ecKas JHEprusi, mepuoj u



4acToTa KoJeOaHui, ATMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, [TOKAa3aTelb
IIPEJIOMIIEHUS CPEeAbl), IPU ONMHUCAHUM MPABUIBHO TPAKTOBaTh (PU3MUECKHI CMBICT MCHOIb3YyEMbIX
BEJIMYMH, O0003HAYCHUS U €IUHHIBI (PU3NYECKUX BEIMYUH, HAXOTUTH (POPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH TpauKH H3y4EHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapakTepu30BaTh CBOWMCTBA TeJd, (U3MYECKHE SIBJICHHUS M TPOLECCH], HCHOJIBb3YS 3aKOH
COXPAaHEHMs SHEPruM, 3aKOH BCEMUPHOIO TATOTEHMsI, NMPUHLMII CYNEPHO3ULUU CHJI, MPUHLUI
oTHocuTeNbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCa, 3aKOHBI OTPaXKEHUS U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOI0 U MAaCCOBOI'O YUCEN IIPU AJEPHBIX PEeaKLUsX,
IIPU 3TOM (OPMYJIMPOBATh 3aKOH U 3alIMChIBATH €r0 MaTEMATUYECKOE BBIPAKECHUE;

OO0BSICHATH (PM3NYECKHE MPOIIECCHl U CBOWMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTYaIHi
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIBIATh MPUYMHHOCIEACTBEHHBIE CBS3H, CTPOHTH
00BsICHEHUE U3 2—3 JIOTHYECKUX IAroB C MCIOJIb30BaHUEM 2—3 M3Y4YE€HHBIX CBOMCTBA (PU3MUECKUX
SABIICHUN, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewiatbh pacuéTHbE 3aJaud (ONMparoIUecss Ha CUCTeMYy M3 2—3 ypaBHEHMIi), MCIIOJIb3Ys
3aKOHBI U (hOpMYJIbl, CBA3bIBaIOIIME (PU3NUECKHUE BEJIWYMHBI: HA OCHOBE aHAIW3a yCJIOBUS 3aJadu
3allMCBhIBaTh KpaTKOE€ YCJIOBUE, BBIABIATH HEJOCTAIOIIME WIM H30BITOUHBIE JAaHHBIE, BBIOMPATH
3aKOHbl U (OpMyNbl, HEOOXOAMMBbIE JJIs PpELIeHUs, HPOBOJUTH pacu€Thl U OLCHHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUMHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIINTH MPH TOMOIIH (PU3HMYECKUX METOJIOB,
UCTONB3ysl ONMCAHWE WCCICAOBAHMS, BBIACIATh MPOBEPIEMOE TPEAIONIOKEHHE, OICHUBAThH
MPaBUIBHOCTh MOPSAKA IMPOBEACHUS WCCICIOBAHUS, INPOBOANUTH BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

IPOBOJUTH OIBITHI IO HAOJIONEHHUIO (PU3NYECKUX SBICHUNA MM (U3NYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpPaHEHHs] SHEPruH, 3aBHCHUMOCTb IIE€pHOJa
KoJIeOaHUH MPYKUHHOT'O MasTHUKA OT Macchl Ipy3a U *KECTKOCTH MPYXKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/Ibl MajblX KojeOaHWH, NMPSAMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, pasjokeHue Oenoro
CBETa B CIEKTp, U3yYCHHE CBOWMCTB M300paKeHHsI B IJIOCKOM 3€pKajie W CBOWCTB M300pasKeHHUS
npeaMeTa B COOMparomieil JuH3e, HaOlt0JeHHe CIUTONIHBIX W JIMHEWYaThIX CHEKTPOB M3ITyYSHHS):
CaMOCTOSITENTLHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 00OpYHOBaHMS, OMHCHIBATH X0
OTIBITA M €T0 Pe3yNbTaThl, POPMYIUPOBATH BHIBOJIBL;

IPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMbIX U3MEPEHUH, ONpeaelisis CcpelHee 3HaueHHe
u3MepsieMoil BenMuuHBl ((OKYCHOE pPacCTOsIHHE CcOOMparoliel JMH3bI), OOOCHOBBIBATH BHIOOP
crioco6a n3MepeHus (M3MepUTeIbHOro Mprbdopa);

IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PM3NYECKUX BEJIMYMH C UCTIOIb30BAHUEM MPSMBIX
M3MEpeHu# (3aBUCHMOCTH ITYTH OT BPEMEHHW IMpPH PAaBHOYCKOPEHHOM JIBIKCHHH 0€3 HavdaabHON
CKOpOCTH, TIeproJia KoJeOaHni MaTeMaTH4ecKOro MasTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH YTJia
OTpPaXEHHsI CBETa OT YIJla TaJeHWsl W yIiia TPeJOMJICHHs OT yIyila TaJeHUs): IJIAaHWPOBAaTh
WCCIIEIOBAaHUE, CAMOCTOSITEIFHO COOMpATh YCTAHOBKY, (PHKCHPOBATH pPE3YJbTaThl IOIYYEHHOU
3aBHCUMOCTH (U3UYECKUX BEIUYMH B BUAE TaOMUI] W TpadUKOB, MPOBOAHUTH BHIBOABI IO
pe3yJbTaTaM MCCIIEJOBAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHHs (PU3MUECKUX BEIWYHMH (CPEIHSAS CKOPOCTh U YCKOpEHHE
TeNa MpH PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE CBOOOJHOTO MaJeHMs, KECTKOCTh MPYKUHBI,



KOY(Q(QUIMEHT TpPEHHsI CKOJIbKEHHs, MeXaHudeckas paboTa M MOIIHOCTb, 4acTOTa U IEPUOJ
KoJIe0aHUH MaTeMaTHYeCKOro U MPYKUHHOIO MasTHUKOB, ONTHYECKasl cujla coOMparolel J1H3bI,
palMOaKTUBHBIA (POH): MJIAHMPOBATH W3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY MU
BBITIOJHATh U3MEPEHHUs], CIENys MPEAIOKEHHON MHCTPYKLMH, BBIUUCIATH 3HAUEHUE BEIWYUHBI U
AHAJIM3UPOBATH MMOJYUYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOMW MMOTPEITHOCTH U3MEPEHUN;

coO0JIIO/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ 1a00opaTOpHBIM 000PYIOBAaHUEM;

pasnyaTh OCHOBHbBIC MPU3HAKM M3YYEHHBIX (DU3MUYECKMX MOZEJEH: MaTepualibHas TOYKa,
a0COJIIOTHO TBEPIOE TEJIO, TOUEUHBIH MCTOYHHUK CBETA, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJENb
aTOMa, HYKJIOHHAsi MOZIEJIb aTOMHOTO S1/1pa;

XapakTepu30BaTh MPUHLUIBI ASHCTBHS N3YYEHHBIX MTPUOOPOB U TEXHUUYECKHX YCTPOMCTB C
HCIOJIb30BAHUEM HX ONHCaHUs (B TOM 4YHCIE: CHUIOMETpP, JAaTYMKU IOJIOKEHUS, PacCTOSHUS U
YCKOPEHHs, paKkeTa, 9X0JI0T, OUYKH, IEPUCKOII, (POTOAIIIAPAT, ONTHUECKUE CBETOBOBI, CIIEKTPOCKOTL,
JI03UMeTp, Kamepa BuibcoHa), HCIONB3ys 3HAHHUA O CBOMCTBaX (PU3MYECKUX SBICHUNA U
HE00X0AMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMBbl M CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENBHBIX NPUOOPOB U TEXHOJOIMYECKHX HPOLIECCOB NP PEIICHUN YYeOHOIPAKTHUYECKHX
3aja4, ONTUYECKUE CXEMbI JJIS MOCTPOEHHsI M300paKEHMH B IUIOCKOM 3epKajie U coOuparouien
JIMH3E;

OPUBOANUTH  HpHUMEpbl  (HAXOIUTh HMHPOPMALUIO O MpPUMEpax) MPAKTUYECKOTo
MCTOJIb30BaHUs (DU3NYECKUX 3HAHUI B MOBCEAHEBHOM KM3HM JUTsl 0OecCTIeYeHus1 0€30MacHOCTH TPU
oOpamieHnu ¢ npudopaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHH 3I0POBBS M COOIIOICHUS
HOPM 3KOJIOTMYECKOT0 MOBEICHHS B OKPYXKAIOILLEH CPEE;

OCYIIECTBIISATh TMOHWCK HMHPOpManuu B HMHTepHETE, CaMOCTOATENBHO (HOPMYITHPYS
MIOUCKOBBIN 3alpoC, HAXOJUTh IYTH OMNpEeAETCHUs JAOCTOBEPHOCTU MOITY4Y€HHOW MH(OpManuu Ha
OCHOBE UMEIOIINXCS 3HAHUN U IOIIOJHUTEIbHBIX UCTOYHUKOB;

UCMOJIb30BaTh TMPHU BBINOJHEHUH YYEeOHBIX 3aJaHUil HayYHONOMYJSPHYIO JIUTEparypy,
CIIPaBOYHBIE MaTEpUabl, pecypchl ceTu MHTEpHET, BiaaseTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(OPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(pOpMaluu U3
HECKOJIbKUX  UCTOYHUKOB,  MYOJMYHO  MPEACTaBIATh  pPE3ydbTaThl  MPOEKTHOW WK
HCCIIEA0BATENIBCKON IEATENIBHOCTH, IIPA 3TOM T'PAaMOTHO HCIIOJIb30BATh M3YYEHHBIN MOHITHIHBIA
amnmapar M3y4aeMoro pasfena (PU3MKM M CONPOBOXJAATh BBICTYIJICHHE Npe3eHTauuedl ¢ y4yérom
0cOoOEHHOCTEH ayTUTOPUN 00yUarOIUXCS.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
Ne  HaummeHnoBaHue
(uudpossbie)
n/  PpasiesioB U TeM Bcer  Koutpoibn IMpakTHyeck
o0pa3oBaTe/bHbIE
n NPOrpamMMsl 0 bie padoThI ue padoTbl
pecypchl

Pa3neu 1. ®usuka u e€ posib B NO3HAHMHN OKPY/KAIOIIEro MUpa

11 ®dusuka - HayKa o 2 bubnuoreka [JOK




pupoe https://m.edsoo.ru/7f416
194
PUsIIeCKIe bu6mmoreka [JOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYUHBI
194
EcrecTBeHHOHAy4H bubmuoreka [JOK
1.3 BIF METOJI 2 1 https://m.edsoo.ru/7f416
MO3HaHUA 194
Uroro mo pazneny 6

Pasznes 2. [lepBoHayasbHbIe CBeIeHNUsI 0 CTPOEHUU BelllecTBA

CrboeHie bubmuoreka [JOK

2.1 p 1 https://m.edsoo.ru/7f416
BElECTBA

194

JIBrxenue u bubnuoreka [JOK

2.2 B3aNMOJIENCTBHUE 2 1 https://m.edsoo.ru/7f416
YacTHI] BEIIECTBA 194
ArperatHbie bubnmoreka [JOK

2.3 COCTOSTHUS 2 https://m.edsoo.ru/7f416
BEIIIECTBA 194

Utoro no pazneny 5

Paznen 3. /IBuskeHune U B3auMo/ieiicTBUe Tel

MexaHu4eckoe bubmorexa LIOK
3.1 3 https://m.edsoo.ru/7f416
JIBIDKEHUE
194
WHepims, Macca bu6mmoreka [IOK
3.2 P, ’ 4 1 https://m.edso00.ru/7f416
IUIOTHOCTH
194
bu6mmoreka [IOK
3.3 Cwuna. Bunsl cun 14 1 2 https://m.edsoo.ru/7f416
194
Hroro no paszneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B

JlaBieHue.
[Tepenaua
J— bubnmoreka [JOK
4.1 . 3 https://m.edsoo.ru/7f416
TBEPABIMU TEIIAMH, 104
JKUAKOCTSIMU U T
ra3aMu
49 JlaBnenue 5 bubnmoreka [JOK

JKUJIKOCTH

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

bubmuoreka [JOK

A
43 TMocheproe 6 https.//m.eds00.ru/7f416
TaBJIEHUE
194
[elictBue
JKUJIKOCTH U Ira3a Ha BI/I6HI/IOTCK3 HOK
4.4 . 7 3 https://m.edsoo.ru/7f416
MOTpYXEHHOE B
194
HUX TCJIO
Hroro mo pazaeny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
PaGora i bu6mmoreka [JOK
5.1 3 1 https://m.edsoo.ru/7f416
MOUIHOCTB
194
MbocTbie bubmuoreka [JOK
5.2 p 5 1 https://m.edsoo.ru/7f416
MCXAaHU3MBI
194
bubmuoreka [JOK
Mexannueckas
53 4 1 https://m.edsoo.ru/7f416
JHEpPrus 104
Uroro no pazneny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO
YACOB I1O 68 12

I[TPOT'PAMME



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHU S
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmMmenoBanue
(undposbie)
n/ | pa3sesioB H TeM Bcer  Konrpoububl  IIpakTuyeckn
oOpa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoTsl e padoThl
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
Mexanuueckoe
JE—— bu6nmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a4a
CHOCOOBI €T0 5
OIIMCaHUs N
BzanmoneiicTBre Bubmrorexa ITOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4a
TN
6
3AKOHEL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a4a
COXpaHEeHUs 5
Utoro no pazneny 40
Paznea 2. MexaHn4yecKkHe K0J1€0aHUA U BOJHEI
MexaHudeckue bubnnorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41a4a
Koe0anus 6
Mexanndeckue bubmorexa LOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4a
BOJIHBI. 3BYK 6
Hroro no pazneny 15

Paznen 3. DiekTpoMarauTHoe MOJI

€ U 3JIEKTPOMArHMTHbIC¢ BOJIHBI

DIEeKTPOMarHuTHO
o Houe 1 bubmorexa [JOK
3.1 6 2 https://m.edsoo.ru/7f41ada
BHCKTPOMaFHI/ITHBI 6
€ BOJIHBI =
Wroro mo pazneny 6
Pa3nen 4. CBeToBbI€ SABJIEHHS
3aKOHEI bu6nuoreka [IOK
4.1 pacrpocTpaHeHHsI 6 2 https://m.edsoo.ru/7f41a4a
CcBETa 6
JIuH3BI 1 but6mmoreka [IOK
4.2 ONTUYECKHUE 6 3 https://m.edsoo.ru/7f41a4a
IprOOPEI 6
PasosKeHIe bubmuorexa [JOK
4.3 3 2 https://m.edsoo.ru/7f41a4a
0eJIoro ceera B 6



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

CIIEKTp

Hroro no pazneny

15

Paznen 5. KpanroBbie iBJIeHUA

Hcnyckanue n bubnmoreka [JOK
5.1 TIOTJIOIICHHE CBETA 4 1 https://m.edsoo.ru/7f41a4a
aTOMOM 6
Crpoeriie bu6nmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41ada
ATOMHOTO siIpa 6
bu6nuoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001a0IIHIT MOAY/Ib
[ToBTOpenue n
00001IEHE bu6nmoreka [IOK
6.1 COJIepIKaHUs Kypca 9 2 https://m.edsoo.ru/7f41a4a
¢usuku 3a 7-9 6
KJ1acc
Wroro mo paszneny 9
OBIIEE
KOJIMYECTBO HACOB 102 27

I10 ITPOIT'PAMME
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