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c. boraanueckoe, 2025r.
MNOSACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uKe Ha YpOBHE OCHOBHOTO OOLIET0 OOpa3oBaHMSA COCTaBJICHAa HAa OCHOBE
MIOJIOKEHUH U TpeOOBaHUH K pe3ybTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM 00pazoBaTeNbHON
nporpammel, npeacrasieHHbix B DI'OC 00O, a taxxke ¢ yuérom (eaepanbHOi padodel mporpamMmmbl
Bocniutanus v Konuenmuu npenonaBanus yaeoHoro npeamera «Dusnkay.

Copnepxanue mporpamMmbl 10 (U3MKE HAmpaBiIeHO Ha (OPMHPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOyYaroIUXCs W OPraHM3alWI0 M3Y4YeHUs (PHU3MKM Ha JESTeIbHOCTHON OcHOBe. B
IporpaMMe Mo (pU3MKe YUYUTHIBAIOTCS BO3MOKHOCTHU y4e€OHOTO MpEAMETa B pealu3aliu TpeOoBaHUI
OI'OC OOO k mIaHUPYEMBbIM JIMYHOCTHBIM U METANpeAMETHBIM pe3yibTaTaM OOY4eHHMsI, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha ypOBHE OCHOBHOTO OOIIETro
o0OpazoBaHwUsI.

[Iporpamma 1o (u3HMKE yCTaHABIMBACT paclpelesieHue Y4eOHOro Marepuajga I0 Tojam
oOyueHus (Io Kiaccam), mpeiaraeT NPUMEPHYIO MOCIIE0BATEIbHOCTh U3YUYEHUS TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BHUTHUS MPEJAMETHOTO COACPIKaHUS B YUETE BO3PACTHBIX 0COOCHHOCTEH 00yUJarOInXCsl.

[Iporpamma no ¢u3uke pazpaboTaHa ¢ IETbI0 OKa3aHUS METOANYECKON MOMOIIN YYHUTENIO B
co3gaHuu paboyel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

dwusmka SBISETCS CHCTEMOOOPA3YIOMUM ISl €CTECTBEHHOHAYYHBIX YUYEOHBIX TPEAMETOB,
MOCKOJIbKY (DM3MYECKHEe 3aKOHBI JIeKAT B OCHOBE TIPOIECCOB W SIBICHUH, M3y4aeMbIX XHMHEH,
OwoJslornei, acTpoHoMHer u (¢u3HUecKor reorpaduell, BHOCHT BKJIaJ B E€CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, IPEJOCTABIsAET Hauboee siCHble 00pa3iibl MPUMEHEHUSI HAyYHOTO METOJa MO3HAHUS,
TO €CTh CIIOCO0A MOJYYEHUs JOCTOBEPHBIX 3HAHUH O MUpE.

Onna u3 raaBHBIX 33729 PU3NUECKOT0 00pa30BaHus B CTPYKTYpE OOIIero o0pa3oBaHusl COCTOUT
B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K Hayke y 00yJaroImuxcs.

W3yuenne ¢usuku Ha 0a30BOM ypOBHE MPEANoNaraeT OBJAJEHHE  CIEAYIOIUMHI
KOMIIETEHTHOCTSIMH, XapaKTePU3YyIOLIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

L4 Hay4YHO 0OBACHATH SIBJICHUSA,

L4 OLOCHMBATb U IOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBAHUA,

L4 HUHTCPHIPECTUPOBATE MOAaHHBIC MW HMCIIOJIB30BAaTh HAYYHBIC J0Ka3aTCIbCTBA MOJId IIOJTYUCHUSA
BBIBO/JIOB.

Henn wusyuyeHuss ¢GU3MKKM Ha YpOBHE OCHOBHOTO 0OImIero o00pa3oBaHUsl OMpeAesieHbl B
Konuenuun mnpenonaBanus y4deObHoro mpenMera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHHU3aIMAX
Poccuiickoit  denepanuu, peamu3ylOIIMX  OCHOBHBIE  00II€00pa30BaTENbHBIE  MPOTPAMMBIL,
yrBepxka€HHOW pemenneM Komerun MunucreperBa mnpocBemieHus Poccuiickoit ®denepanuun
(mpotokoun ot 3 nexkadpst 2019 r. Ne [TIK4BH).

Heaun n3yyeHus GpuU3nKu:

o npuoOpeTeHne HMHTEepeca M CTPeMJICHHs OOydYaloUIMXCsl K HaydHOMY H3YYEHHUIO HPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

J pa3BUTHE  TPEACTaBIEHMH O  HAydyHOM  MeTOJe TO3HaHus W (OpPMHPOBAHUE
HCCIIEIOBATENICKOIO OTHOIIEHMSI K OKPYXKAIOIINM SIBJICHUSIM;

o (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysibTaTa U3y4E€HHUs] OCHOB CTPOCHUS MaTepUH
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

J (opMupoBaHUEe MPEACTaBICHUN O poiM (PU3MKH Ui Pa3BUTHUSA APYTHX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHI;

J pa3BUTHE MPEACTaBICHUI 0 BOZMOXKHBIX cdepax Oyayiiei npodeccuoHaIbHOM AeSTeNIbHOCTH,

CBSI3aHHOM C (I)PI3HI(01>1, NoATOTOBKA K ,I[aJ'ILHeﬁHleMy O6yLICHI/IIO B 5TOM HaIIpaBJICHUU.



JlocTmkeHne STHX Iielield mporpaMMbl MO (HU3UKE Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS
obecrnieunBacTCs PEIICHUEM CIICTYIONUX 3a1a4:

° MpUOOpeTeHNe 3HAHWK O TUCKPETHOM CTPOCHUM BEIIECTBA, O MEXAaHUYECKHX, TEIJIOBBIX,
QJICKTPUYCCKHUX, MAHUTHBIX 1 KBAHTOBBIX ABJICHUAX

° MprOOpeTeHne yYMEHUH OINUCHIBAaTh U OOBSICHATH (DU3MUYECKUE SBJICHHS C HUCIOJIB30BAHUEM
IMOJIYYCHHBIX 3HAHWUH,

. OCBOEHHE METOJIOB PELICHHUS MPOCTEUIINX pacuETHBIX 3aJad C MCIOJIb30BaHUEM (PU3UUECKHUX
MOJIENIEN, TBOPYECKUX U IPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

o PasBUTUC YMGHI/Iﬁ Ha6J'IIOIIaTB MNPpUPOAHBIC ABJICHHUA W BBIIIOJIHATL OIIBITHI, na60paT0pHme
pa6OTI)I 1 SKCIICPUMCHTAJIBHBIC UCCIICAOBAHNA C UCIIOJIB30BAHUECM HU3MCPUTCIIBHBIX HpI/I60pOB;

. ocBocHHE TmpUEMOB paboTel ¢ wuHpOpMammeld (QUINISCKOTO COJNEP)KAHUsS, BKIFOYAs

MH(OPMALIMI0O O COBPEMEHHBIX JOCTWKEHUSX (U3MKH, aHalu3 U KPUTUYECKOE OlLIEHUBAaHUE
nHpopmanuy;

. 3HAKOMCTBO €O cdepamu TpodeccHoHaTbHON AESITeNIbHOCTH, CBS3aHHBIMU C (U3HKOHN, H
COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU HAa JOCTUKCHUAX (1)H3H‘-I€CKOI>1 HayKH.

Ha usydenne ¢usuku (0a30BBI YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS OTBOJAUTCS
238 gacoB: B 7 kiacce — 68 gaco (2 yaca B Henenmo), B 8 kiacce — 68 gacoB (2 Jaca B HeZel0), B 9
KJlacce — 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraempiii B mnporpamme 1O (HU3UKE MepeueHb JIabOpaTOpPHBIX pPAOOT M OMNBITOB HOCUT
peKOMeHAaTeNbHBIA XapaKkTep, yUYUTEINb JIelaeT BbIOOp MPOBeIeHUs TaO0OPaTOPHBIX pabOT U OMBITOB C
y4€TOM HHIUBUAYAIBHBIX OCOOEHHOCTEH OOy4aromuxcs, CIUCKAa SKCIEPUMEHTAIbHBIX 3aJaHUM,
IIpe/UIaraéMblX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOIO K3aMeHa 1o (pusuke.

COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®u3nka u €€ poJsib B NO3HAHUM OKPY:KAI0UIEro MUPA.

®usnka — Hayka o npupoze. SBieHus npupoabl. DPUNMUECKUE SBICHHUS: MEXaHUYECKHUE,
TEIUIOBBIE, 3JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeaMuMHBL. V3Mepenue ¢usnmyeckux BenudyuH. Dusnueckue MpUOOPHL
[TorpemHocTe M3MepeHnid. MexayHapoiHas cucteMa eIMHUL.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAyKH M3Y4alOT Impupony. EcTecTBeHHOHAy4HBIN METO.
MO3HAHUs: HAONIO/IEHHE, MMOCTAaHOBKAa HAay4yHOTO BOIPOCA, BBIABMKEHHUE TUIIOTE3, HKCIEPUMEHT IO
MPOBEpKE THUIOTe3, OOBsicHEeHHe HabmogaemMoro sBieHus. Onucanve ¢GUINYECKUX SIBICHUH C
[IOMOIIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpUOOPHI U TMpOLEAypa NPSIMBIX HU3MEPEHUN aHaJOrOBBIM H IU(MPOBHIM

puOOpPOM.

Jlabopamopuwvie pabomot u onvimol.

1. OmpeneneHue HEHbI IEICHUS IIKATbl HK3MEPUTEIHLHOTO MPHOOpa.

N3mepenue paccTossHUiA.

N3mepenune 00bEMa KUAKOCTH U TBEPJIOTO TeNA.

Ornpeznenenue pa3MepoB MaJbIX TEJ.

N3mepenue TtemmepaTypbl TMpU T[OMOIIM KUAKOCTHOTO TEPMOMETpa M  JaTdyMKa
TEeMIIepaTyphbl.
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6. IlpoBenenue wuccneoBaHUA IO TMPOBEPKE THUMOTE3bl: JAIbHOCTh TMOJETA IIAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbINE, YeM OOJIBIIIE BEICOTA MyCKA.

Pasnen 2. IlepBoHayanbHbIe CBeJleHUsI O CTPOEHNH BelleCcTBA.

CrtpoeHnue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOLINE JUCKPETHOE
CTPOEHUE BEILECTBA.

JIBwxenue uactuil BemiectBa. CBsI3b CKOPOCTH JIBIDKCHHS YACTUI[ C TeMIEpaTypou.
bpoynoBckoe nmBmxkenwe, mauddysus. BzaummopaelcTBHe UACTHI[ BEIISCTBA: MNPHUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHE T'a30B, KUIAKOCTEH U TBEPIABIX (KPUCTAIITNYECKHX)
Ten. B3auMocBs3b MeXAy CBOMCTBaMU BEIIECTB B pa3HBIX arperarHbIX COCTOSHHSX M HUX
ATOMHOMOJIEKYJISIPHBIM cTpoeHUuEM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

Jemoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO JIBHXKEHUS.

2. Habmonenue nuddys3un.

3. HaOmronenue sBICHUH, OOBICHSIOMIUXCS MPUTHKEHUEM WIH OTTAJIKUBAHHEM YaCTHII

BEIECTBA.

Jlabopamopnwie pabomel u onvimel.

1. Omenka quameTpa aToMa METOJIOM PAJZIOB (C UCToNb30BaHUEM doTorpaduii).

2. OneITHI 110 HAOTIOIEHUIO TETNIOBOTO PACIIMPEHHUSI TA30B.

3. OnwITHI IO OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSHKECHHUS.

Pasznea 3. /IBu:keHue U B3auMo/ieiicTBUeE TeJl.

Mexannueckoe aBukeHue. PaBHOMepHOEe M HepaBHOMEpHOe ABWkeHHEe. CkopocTh. CpemHss
CKOPOCTb MPU HEPAaBHOMEPHOM JIBHKEHHUH. Pacuér myTu u BpeMeHH IBUKEHUS.

SIBnenne mHepuuu. 3aKOH MHEPHMU. B3anmonaeicTBre Ten Kak NpUYMHA U3MEHEHUS CKOPOCTH
NBWKEHHs Ten. Macca kak Mepa mHepTHOcTH Tena. [lmoTHocts BemectBa. CBsi3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00bEMA BelleCTBa.

Cuia Kak XapakTepucTUKa B3auMojencTBus Ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBl C IOMOIIBIO AMHAMOMETpA. SIBIEHHE TATOTEHUs U cuia TshKecTH. Cuila TSDKECTH Ha JIPYrux
mnaHerax. Bec tema. HesecomocTs. CrnokeHMe CHJI, HaNpaBJICHHBIX IO OJHOW HpPSMOM.
PaBuopelictBytomas cuii. Cuna TpeHus. TpeHHe CKOJIBXKEHUS U TpeHUe Mokos. TpeHue B npupoje u
TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHu4ecKoro IBHKEHHS Tela.

N3mepeHue ckopocTy NpsSMOJIMHENHOTO IBUXKEHHS.
Habnronenue sSiBjIeHMs] HHEPITUH.

Habmronenue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TeTI.
CpaBHEHME MacC N0 B3aUMOJCICTBUIO TEJL.

o Uk wnNeE

CroXeHHe CHJl, HalIPaBJICHHBIX 110 OJTHOM MPSIMOM.

ﬂaﬁopamopnbte padomul u onvimol.

1. OmpeneneHne CKOPOCTH pPABHOMEPHOTO MABIDKEHHUS (IIapuKa B JKUIKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOUIIS M TaK Jainee).

2. OmpeneneHue cpelHEHd CKOPOCTH CKOJBXKEHHS Opycka WM IIapuKa M0 HAKJIOHHOMN
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsokeHus (aedopmarmu) MPYKHHBI OT

MIPUIIOKEHHOMN CHIIBI.



5. OnbIThl, AEMOHCTPUPYIOLUIME 3aBUCUMOCTb CHJIbI TPEHHUS CKOJIBKEHMsS OT Beca Tejla U
XapakTepa COIIPUKACAIOIINXCS IOBEPXHOCTEH.

Pasnen 4. /laBjienue TBEPABIX TeJl, JKUAKOCTEH M Ta30B.

Hasnenne. CriocoObl yMEHBUICHHS W yBEIMYCHHs JaBieHus. JlaBieHue raza. 3aBUCHUMOCTD
JaBJIeHUs raza or o0bEéma, Temieparypsl. llepenaua naBiieHus TBEPABIMU TEJNAMHU, KUAKOCTAMU U
razamu. 3akoH Ilackans. [THeBMaTHueckue MalivHbl. 3aBUCUMOCTh JaBJICHUS )KUJIKOCTH OT TJTyOHHBI.
I'unpocratuueckuii napanoke. CooOmaromuecs cocyabl. I 'napaBiuyeckie MEXaHU3MBbI.

Atmocdepa 3emsmm u armocepHoe naBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3AYIIHOM
obosoukn 3emsu. Onwir  Toppuuerum. W3mepenue arTmMocdepHOro gaBieHUS. 3aBUCHMOCTH
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI Haja ypoBHeM Mops. IIpuGopsl st u3aMepeHus atMochepHOTo
JTaBJICHUS.

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeJ0. BriTankuBaromas (apxuMe10Ba) cuia.
3akon Apxumena. [InaBanue ten. BozmyxorniaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JaBJIEHUS T'a3a OT TEMIIEPaTypBhI.

Ilepenada naBieHUs )KUIKOCTBIO U Fa30M.
Coo0mmaronmecs: CoCy/bl.

I'mppaBnnuecknii npecc.

[IposiBnenue aericTBUS aTMOC(HEPHOTO TaBICHHUS.

o Uk wnNpeE

3aBUCHMOCTDH BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTH Teja U TIOTHOCTH
JKUIKOCTH.
PaBeHCTBO BBITATKUBAIONIEH CHJTbI BECY BHITCCHEHHOM KUIKOCTH.
8. VYcrnoBue miaBaHus TeJl: IUIABAHWE WM TOTPY)KEHUE TEJl B 3aBHCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEH Teja U KUIKOCTH.
Jlabopamopnwie pabomel u onvimel.
1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOW B KHUIAKOCTh YaCTH
Telna.
2. OmnpeneneHue BHITAJIKABAIOIICH CHIIBI, ICUCTBYIOINIECH HA TEJIO, MOTPYKEHHOE B KUJIKOCTb.
3. TIpoBepka HE3aBUCHUMOCTH BBITAJIKHWBAIOIICH CHIIbI, IEHCTBYIONIEH HA TEJIO B KHIAKOCTH, OT
Macchl Tena.
4. OrbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITATKHWBAIOIICH CHIIBI, JCHCTBYIOIIEH Ha TEJO B
KUJKOCTH, OT 00bEMa MOTPY>KEHHOH B )KHIKOCTh YACTH TEJa M OT TJIOTHOCTH JKHIKOCTH.
5. KonctpyupoBaHue apeomerpa WIM KOHCTPYMPOBAHHME JIOAKHM U OMpeeneHue eé
Ipy30M0IBEMHOCTH.

Paznea 5. PaboTra m MOIIHOCTB. JHEPIHsl.

Mexanuveckast pabota. MOIIIHOCTS.

[IpocThie MeXaHWU3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBMii0O paBHOBECHs phlyara.
[Ipumenenue npaBuiaa paBHOBECHS pblyara K O50Ky. «30i10Toe npaBuio» mexanuku. KIIJ] mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass sHeprusi. KuHernueckas W moTeHUualbHas 3Heprus. lIpeBpaieHue ogHOTO
BH/Ia MEXaHUYECKOM SHEPTUU B IPYrOM. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepbl IpPOCTHIX MEXAaHU3MOB.

Jlabopamopusvie pabomot u onvimol.

1. Ompenenenne pabOTHI CUIIBI TPEHHSI IPH PABHOMEPHOM JABM)KEHUU TeJa M0 TOPU30HTATBHON

MOBEPXHOCTH.
2. HccnenoBaHue yclOBUI paBHOBECHS pblyara.



3. Hsmepenue KII/l HaKIOHHOM IIJIOCKOCTH.
4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIUH.

8 KUIIACC

Paznen 6. TenioBble siB1eHHS.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO-KMHETHUYECKOM TEOPUU CTPOCHHUs BemiecTBa. Macca u
pa3Mepbl  atoMOB M MOJIeKyJd.  OmNbIThl,  MOATBEPXKIAIOIIME  OCHOBHBIE  TOJIOKCHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPHUH.

Mogenu TBEPAOro, KUAKOTO M Ta3000pa3HOro COCTOSIHMM BemiectBa. Kpucramimdeckue u
amopdubie Tena. OOBSICHCHHE CBOWCTB Ta3oB, KHJIKOCTEH M TBEPABIX TE HA OCHOBE MOJIOKCHUI
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. CMauynBaHWe U KaWJUIAPHBIE SBICHHS. TerinoBoe pacuimpeHue
U CXKaTue.

Temmnepatypa. CBsizb TeMIEpaTypbl CO CKOPOCTBIO TEIIJIOBOTO JBWKEHUS YacTUIl. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUs] BHYTPEHHEW SHEPruu: TEIlonepeaadya U coBepiieHrne padoThl. Bus
TEIUIOTIEPEIauy: TEIIONPOBOAHOCTh, KOHBEKITUS, N3TTyUeHHE.

KomuuecTtBo TemnoTel. VYienbHas TEMJIOEMKOCTh BeIIeCTBA. TeruiooOMEH U TEeIIoBOE
paBHOBecHe. YpaBHEHHE TeruioBoro Oananca. [lmaBneHwe W OTBepleBaHHE KPUCTALTHYECKUAX
BEIECTB. YAeNbHas TeruioTa muiaBieHus. [lapooOpazoBanne u koHneHcanus. Mcnapenue. Kumnenwue.
VYaenpHas TemioTa mnapooOpa3oBaHUA. 3aBUCHUMOCTh TEMIIEpaTypbl KHIEHHS OT aTMochepHOro
JTaBJICHUSI.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeIbHasl TEMJI0Ta CTOPaHUsL.

[Tpunnumer pabotel TeroBeix apurarenei KI1/] temoBoro asurarens. TemmoBeie ABUTATENN U
3alIuTa OKPYKarolel Cpeibl.

3aKOH COXpaHEHUs U MPEBPALICHUS YHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JBUKEHUS.
Ha6mronenue auddysun.
Habmonenue siBjaeHU cMaynBaHUS U KaIWJUTSIPHBIX SIBJICHHM.
Habmroienue TemnoBoro pacimupeHus Tei.
W3menenue naBieHus ra3a npu U3MeHEHUU 00bEMa U HarpeBaHUU WK OXJIAXKACHUU.
[IpaBuna u3mMepeHus TemMneparypsl.
Buas! Tenonepenauu.
OxnaxkJieHue Mpu COBEPIICHUHN PAOOTHI.
Harpeanue npu coBepiiieHUN padOThl BHEUTHUMH CHUIIAMH.
. CpaBHEHUE TEMIOEMKOCTEN pa3InuHbIX BELLECTB.
. Habnonenue kuneHus.
. Habnonenue nocrosiHCTBa TeMIIEpaTyphl MPU TUIaBICHUU.
13. Mojenu TEeIUIOBBIX ABUTATEIICH.
Jlabopamopusie padomot u onvimol.
1. OmnbIThl IO OOHAPYKEHUIO NEHCTBUS CHUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WIIM caxapa.
OnbIThI MO HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B, KUAKOCTEH U TBEP/BIX TET.
Omnpenenenre AaBleHUs BO3yXa B OalsIOHE MITIPHIIA.
OnBITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTD JaBIIEHUS BO3/lyXa OT ero o0bEMa U HarpeBaHUs
WJTY OXJIQXKICHHUSL.
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6. IlpoBepka THUMOTE3bl JWUHEHHOW 3aBUCUMOCTH JUIMHBI  CTOJNOMKA KUAKOCTH B
TEPMOMETPHUECKOH TPyOKE OT TeMIIepaTyphI.

7. HabnronmeHwe W3MEHEHUsI BHYTPEHHEH OSHEpPruu Tela B pe3ylibTaTe TeIUIonepenadyd |

paboThI BHEIITHUX CHIL.

8. HccnenoBaHue siBI€HUS TEINIOOOMEHA ITPU CMELIMBAHUM XOJIOIHOM U ropsiuei BOAbI.

9. OmpezeneHue KOJIMYECTBA TEIUIOTHI, TIOJYYCHHOTO BOJOW MPH TEIJIOOOMEHE C HArpeThiM

METAJUTMYECKUM ITATMHAPOM.

10. Omnpenienenue yieabHOM TEMI0EMKOCTH BEILIECTBA.

11. UccnenoBanue nmpouecca HCnapeHus.

12. OnpenieneHne OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Omnpenienenue yeabHOM TEIUIOTHI MIJIaBJIEHUS JIbJa.

Paznen 7. DiiekTpuyeckne i MATHUTHbIE SIBJIEHHS.

Onektpuzarus Ten. [[Ba poja sJeKTpUuYecKux 3apsaoB. BzammonaelcTBue 3apsiKEHHBIX TeEl.
3akon KynoHa (3aBUCHMOCTBH CHJIBI B3aMMOJICHCTBUS 3apsOKEHHBIX TEJl OT BEJIMYMHBI 3aps/ioB U
PACCTOSTHUS MEXKITy TEIaMu).

Onektpuyeckoe Tmosie. Hampsok€HHOCTH dniekTpuyeckoro mojs. [lpuHmmnm cymeprno3unuu
AIIEKTPUYECKHX IMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsgoB. DJIEMEHTApHBIN JIEKTpUYecKuil 3apsa. CTpoeHue aTtoma.
[TpoBOIHUMKH U TUAAEKTPUKU. 3aKOH COXPAHEHHUS IIEKTPUUYECKOTO 3apsia.

DONEeKTPUYECKU TOK. YCJOBHUS CYIIECTBOBAHUS JJIEKTPUUECKOTO ToKa. McTouHUMKH
MMOCTOSTHHOTO TOKa. JICHCTBUS DIIEKTPUUECKOTO TOKa (TETUIOBOE, XHMHYECKOE, MAarHUTHOE).
DNEeKTPpUYECKUN TOK B )KMJKOCTSX U ra3ax.

DnekTpuyeckas 1enb. Cuia Toka. DieKkTpuyeckoe HanpsikeHue. ConpoTUBIEHHE MTPOBOJHUKA.
VaensHOE comnpoTuBIIeHHE BemlecTBa. 3akoH Owma mig ywactka nenu. [locnenoBarenbHoe u
MapajuieJIbHOE COEIMHEHHUE ITPOBOIHUKOB.

PaboTa u MOUTHOCTH AMEKTpHYecKoro Toka. 3akoH J[koyms—JIeHma. DneKkTpudeckue 1enu u
MOTpeOUTENN dNEKTPUUEcKOi sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[locrosiHHple MarHuThl. B3aummonaelWcTBUE TNOCTOSHHBIX MAarHUTOB. MarHuTHoe IoJe.
MaruuTHOE moJie 3eMJId M €ro 3Ha4eHue MJs KW3HU Ha 3emiie. OmbIT DpcTena. MarHuTHoe mnose
JNEKTPUYECKOTO TOKa. [IpuMeHeHne 3eKTpOMarHuToB B TEXHUKE. [[eficTBME MArHUTHOIO MOJISI HA
MIPOBOJIHUK C TOKOM. ODJIEKTPOJIBUraTelb IMOCTOSHHOTO TOKA. VCIONb30BaHUE AJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OIBITEI ®Dapanes. SIBieHne 3JIEKTPOMArHUTHOM WHIYKIUU. [IpaBuno Jlenma.
OnextporeHepatop. CrnocoObl MONyYeHHUs  OICKTPUYECKON JHEPruH. DIEKTPOCTAHIMU  Ha
BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpauuu.

DnekTpusanus Teil.

JIBa pojia 3EeKTpUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpOoUCTBO U IEUCTBUE DIEKTPOCKOTIIA.
DneKTpocTaTUYeCKas UHIYKIHUS.

3aKOH COXpaHEHUs AMEKTPUUECKUX 3apsi/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.

MogenupoBaHu€e CUIIOBBIX JIMHHUH 3JIEKTPUYECKOTO MO,
HcTroynuky noCcTOSTHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

10. DneKTpUYECKU TOK B )KUJIKOCTH.

11. T'a30BbIM pa3psn.

O NUhEWNRE



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

H3MepeHnne cuibl TOKa aMIIEPMETPOM.

H3MepeHne 3JIeKTpUYECKOr0 HaNPSKEHUS BOJIBTMETPOM.

Peocrar u marazuH cOpOTHUBIICHUM.

BzaumogeiicTBre MOCTOSHHBIX MAarHUTOB.

MoienupoBaHrE HEBO3MOKHOCTH Pa3JIEJICHUs TIOJIFOCOB MarHMTa.
MoenupoBaHrE€ MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarnuTtHO€ 1oJIe TOKa. DJIEKTPOMAarHuT.

JlelicTBME€ MarHMTHOTO IOJISl HA POBOJIHUK C TOKOM.
DNEeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBIECHUS 3JIEKTPOMArHUTHOM WHTYKIIHH.

OnsiTel Dapanes.

3aBUCUMOCTD HAIPaBJIEHUS WHIYKITMOHHOTO TOKA OT YCIOBUM €r0 BO3SHUKHOBEHMSI.
DIEeKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.
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9.

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.

OnpIThI 10 HAOTIOACHUIO SJEKTPU3ALMH TEJ UHIYKIUEN U TPU CONPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJI HAa IPOBOJIHUKH U JUAJIEKTPUKH.

COopxka u mpoBepKa pabOThI AMEKTPUIECKOH IETTH MOCTOSTHHOTO TOKA.

W3mepenue u perynupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHHUSL.

HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA, HAYILIETO 4Y€pe3 PE3UCTOP, OT COMPOTUBICHHS
pe3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OnbIThL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUUYECKOTO COITPOTHUBIICHHS IIPOBOJHUKA OT
€ro JUIMHBI, IUIOMIA 1 MONEPEYHOr0 CEYEHHS U MaTepraa.

[IpoBepka mpaBuia CIOKEHHs HANpPSHKEHUM IMPU MOCIEIOBATEIBHOM COEAMHEHUM JBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJisl CUIIbI TOKA MTPU NAPAIIIETIBHOM COEAMHEHUHN PE3UCTOPOB.
Omnpenenenre pabOTHI AIEKTPUUECKOTO TOKA, UIYLIETO YepPe3 PE3UCTOP.

Ornpenenenre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEISIEMON HAa PE3UCTOPE.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MJAYILETO 4Y€pe3 JIaMIIOYKY, OT HaIpsDKEHUs Ha
HEH.

Onpenenenue KIIJ] narpeBatens.

HccnegoBanne MarHuTHOTO B3aMMOJIEHCTBHUSI IOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TMOJISt HOCTOSIHHBIX MAarHUTOB MPHU X O0bEIMHEHUU U Pa3/ICIICHUU.
HccnenoBanue AeCTBUA AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThL, NEMOHCTPUPYIOLIME 3aBUCUMOCTbh CHJIbl B3aUMOJICHMCTBHUSI KATYIIKH C TOKOM U
MAarHuTa OT CHJIbI TOKa M HAIPaBJICHUS TOKA B KaTYIIKeE.

N3ydeHne nelicTBUsl MarHUTHOTO I0JISI HA TIPOBOJIHUK C TOKOM.

KoHcTpynpoBanue 1 n3ydeHue padoThl AJIEKTPOABUTaTENs.

N3mepenue KIIJI aneKkTpoaBUraTeIbHOM yCTAHOBKH.

OneITbl 10 MCCIENOBAHHUIO SIBJIEHUS DJIEKTPOMAarHUTHOW MHIYKIMHM: HCCIIEIOBaHUE
M3MEHEHUN 3HAYEHUS U HallPaBJIEHUs MHIYKIIMOHHOTO TOKA.

9 KJIACC
Pazgen 8. Mexanunyeckne siBJIeHHU.
Mexanuueckoe JBHkeHHe. MarepuanbHas Touka. Cuctema otcuéra. OTHOCHUTEIBHOCTh
MEXaHMYECKOr0  JBWXKEHUA. PaBHOMepHOe  INpsMOJMHENHOE  JBWXeHHe. HepaBHomepHOE
npsIMOJIMHENHOE JIBH>KeHHe. CpeHsis U MTHOBEHHAsI CKOPOCTh Teja MPU HEPABHOMEPHOM JIBHXKCHHH.



Yckopenue. PaBHOyckopeHHOE mpsiMoiimHelHOe nBmkeHue. CoOomHoe mnaaeHue. OTBITHI
lNanunes.

PaBHOMEpHOE NBMKECHHE IO OKPYKHOCTH. [lepuon u yacrota oOpamenus. JInneliHas u yriosas
ckopocTtu. LleHTpocTpeMUTENIBHOE YCKOPEHHE.

IlepBbiii 3akoH HprotoHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herotona. I[IpuHnun
CYIIEPIIO3UIIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHS: cujla TPEHUS CKOJBXKECHHS, CUja TPEHHUS MOKOS,
Jpyryue BUIbl TPEHMUSL.

Cuna TshKecTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpEHHe CBOOOTHOTO majaeHus. J[BmkeHue
wa"et Bokpyr Counua. IlepBas kocMudeckast ckopocts. HeBecoMoCTh U eperpy3ki.

PaBHOBecue MarepuanbHOM TOukH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Tena C
3aKpEIUIEHHOM OCBIO BpaleHus. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3menenune wummynbca. MMmynabc cuibl. 3aKOH COXpPAaHEHHS HMIYJbCA.
PeakTuBHOE nBUKEHUE.

Mexannyeckast pabota 1 MOIIHOCTh. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBsi3b SHEPIUH
u pabotel. [loTeHIManpHas SHEprus Tena, MOAHATOrO HaJ MOBEPXHOCThIO 3eMid. [loTeHumanbHas
9Heprusi cxaroil npyxuHbel. Kunetmdeckas sHeprus. Teopema O KHMHETMYECKOM SHEPruM. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTUN.

Hemoncmpayuu.

1. HabmroneHue MEXaHU4YECKOTro JIBHKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE IIyTE€W M TPACKTOPHI IBHKEHHS OJHOIO M TOTO K€ TeJa OTHOCUTEIBHO Pa3HbIX
TEJ OTCYETA.
N3mepeHune ckopocTy U yCKOPEHHUSI MPSAMOJIUHEHHOTO ABUKEHUS.
HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBHKECHMUS.
Habntonenue ABM>KEHUS TeNa M0 OKPYKHOCTH.
Habmonenne MexaHM4eCcKUX SBJICHUM, TPOUCXOASIINUX B cucteMe oTcuéra «Tenexka» npu
e€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEIHHO KaOuHEeTa (PU3UKH.
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7. 3aBHUCHMOCTb YCKOPEHHS TeJa OT MAcChl Tejla U JeMCTBYIOLIECH Ha HETO CUIIBI.

8. HaOnronenue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TE.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUKEHUHU.

10. [lepenaua uMiynbca Mpu B3aUMOICHCTBUU Tell.

11. IIpeoOpa3oBaHust SHEPTUU MPU B3aUMOACHCTBUH TEJl.

12. CoxpaHeHue UMIYJbca IPU HEYIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHue UMIyJbca MPU a0COJIIOTHO YIPYTOM B3aHMMOJICHCTBUH.

14. HabmoieHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHue MeXaHM4eCKOW SHEPTUH MPU CBOOOHOM Ta/ICHUU.

16. CoxpaHeHue MEXaHU4ECKOW SHEPTUU MPH JABIKEHUU Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnuwie pabomul u onvimel.

1. KoHcTpyupoBaHuE TpakTa Jyisl pa3rOHA U JAJIbHEHIIEro paBHOMEPHOIO JBMXKEHHS IIapuKa
WJIU TEJEXKKH.

2. OmpeneneHne CcpeaHEe CKOPOCTH CKOJbXEHHUS OpycKa WM JABIKEHUS [Iapuka I0
HaKJIOHHOM TJIOCKOCTH.

3. OmnpeneneHue YCKOpEHHs Tejda IMpPU PABHOYCKOPEHHOM JBW)KEHUM 110 HAKIOHHOU
MJIOCKOCTH.

4. WccrnenoBaHuWe 3aBHCHUMOCTH TMYTH OT BPEMEHU TNPU PAaBHOYCKOPEHHOM JIBIKEHUHU 0e€3
HAa4aJIbHOU CKOPOCTH.



5. TlpoBepka TMHOTE3bI: €CIIM MPU PABHOYCKOPCHHOM [IBIKEHHU 0€3 HAYalbHOW CKOPOCTH
IIYTH OTHOCATCA KaK pPAn HEYETHBIX YHUCCJI, TO COOTBCTCTBYIOIIHC ITPOMCIKYTKH BPCMCHU
OJUHAKOBBI.

HCCHGI{OB&HI/IC 3aBUCUMOCTH CUJIbI TPCHHA CKOJILKCHUA OT CUJIbI HOPMAJIbHOT'O JaBJICHH.
Onpenenenne KodhGUITUEHTA TPEHUS CKOJILKCHHUSL.

Onpenenenune KECTKOCTU IPYKUHBI.

L N

Omnpenenenne pabOThI CUJIBI TPSHUS IIPH PABHOMEPHOM JIBIDKCHUH TeJla TI0 TOPU30HTATEHOM
TTOBEPXHOCTH.
10. Ompentenieare  paObOTHI  CHJIBI  yIIPYTOCTH MPU  TOIBEME Tpy3a C HCHOJIb30BAHUEM
HEIO/IBIYKHOTO | ITOABMKHOTO OJIOKOB.

11. Vi3y4yeHune 3aK0HA COXPAHEHUS SHEPTHUU.

Paznen 9. Mexanuveckue KoJieOaHus U BOJIHBI.

KonebarenbHoe maBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKU KOJIOAHWM: TMEpUOJ, YacToTa,
amIuintyna. Marematuyeckuil U NpyXKUHHBIA MasTHUKU. [IpeBpatieHue sHepruu npu kosuedaTeIbHOM
JBIKCHUH.

3aryxatomue KoJjiebaHusi. BreiHyKaeHHbIe KoyieOaHusa. Pe3onanc. MexaHudeckue BOJIHBI.
CaolicTBa MexaHW4YecKuX BOJIH. [IpogonbHbIE M MomNepedHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrmipoctpaneHus. MexaHH4eCKue BOJTHBI B TBEPIOM TeJe, CEHCMUYECKHUE BOJIHEI.

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHGpa3Byk u ynbTpa3ByK.

Hemoncmpayuu.

Ha6nronenune konebanuii T Mo 1eWCTBUEM CHITBI TSHKECTH M CHIIBI YIIPYT'OCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJIeOaHUHN U pe30HaHCA.

Pacnipoctpanenue mpoJ0abHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Habmonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.

o Uk wnNeE

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4acTOThl U EpUOAa KOJIeOaHUNH MaTEeMAaTUYECKOTO MasiTHUKA.

2. OmpeneneHue 4aCTOThI U MEPHOJa KOJIeOaHHUM MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCUMOCTH NEpUOJa KOJEOAHUN MOABEIIEHHOTO K HUTH Tpy3a OT JUTHHBI
HUTH.

4. WccnenoBaHue 3aBUCUMOCTH Mepro/ia KoJeOaHUi MPYKUHHOTO MAasgTHHUKA OT MacChl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH Tepuojaa KojeOaHUl rpysa, MOABEIIEHHOTO K HUTH, OT MaccChl
rpysa.

6. OmbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpPHOAa KOJIEOaHUH MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. VI3mepeHue ycKopeHUsi CBOOOIHOTO Ma/ICHUS.

Paspnen 10. DiekTpoMarHuTHOE M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMarHUTHOE MOJe. DJIEKTPOMArHUTHbIE BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. ICrIOIb30BaHNE 3I€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 31E€KTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopusvie pabomot u onvimol.

1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3znen 11. CBeToBLI€E AABJICHHUS.



JlyueBass ™ogxenb cBera. Mcrounuku cBera. [IpsmosimHelHOE pacnpoCTpaHEHUE CBETA.
3armenust Connua u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpa)keHHs CBETA.
[Ipenomnenue cBera. 3akoH mpenomieHus cBera. llogHOe BHyTpeHHEE OTpaKEHUE CBETA.
Hcnosib30BaHNEe NOJHOTO BHYTPEHHETO OTPAXXEHHs B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox siyueit B nuH3e. OnTuyeckas cucrema (poroammapaTa, MUKPOCKOIA U TEJIECKOTA.
I'na3 kak ontuyeckas cucreMa. ban3opykocTh U AabHO30PKOCTb.
Pasznoxxenune Oenoro ceera B crekTp. OmnbiTel HbtoToHa. CroXeHHE CIEKTpaJIbHBIX IIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssmonurHeNHOE pacpOCTPaHEHHUE CBETA.
OTtpaxxeHue cBeTa.
[Tony4yenue n300pakeHU B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.
OnTHyeckuii CBETOBO/I.
Xox mydeil B coOuparoiieil JuH3e.
XoJ JIydel B paccenBarole! JIMH3E.
[Tony4yenue n300pakeHUI C TOMOIIIBIO JTHH3.
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. Ipunaun aeictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
10 Monens riaasa.
11. PaznoxxeHue 6esoro cBeTa B CIIEKTP.
12. Tlomyuenune 6eoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.
2. UM3ydeHue xapaKTEpUCTHK U300paKeHUs MpeaAMETa B IUIOCKOM 3epKaie.
3. HccnenoBanue 3aBUCUMOCTH yrja MpPENOMIIEHUS CBETOBOTO Jyda OT Yrjla MajaeHus Ha
IPaHULIE «BO3IyX—CTEKIION.
[Tony4yenue n300pakeHUI C MTOMOIIBI0 COOMPAFOIIICH JTUH3HI.
Omnpenenenre GOKYCHOTO PacCCTOSIHUS M ONITUYECKON CHIIBI COOMPAIOLIEH JTMH3BI.
OnbITHI IO Pa3IoKeHUIO 0EI0Tro CBETa B CHEKTP.
OnBITHI IO BOCIIPUATHUIO I[BETA MPEAMETOB IIPU WX HAOIIOIEHUH Yepe3 [IBETOBbIC (DUIIBTPHI.
Paaz[e.u 12. KBaHnTOBbIE SIBJICHHUS.
Onwitel Pezepdopaa m mmanerapHass Mojenb atoma. Moxens aroma bopa. HMcnyckanuwe u
MorjoieHne ceera aroMoM. KBanTel. JInHeiyaThie CIEKTPHI.
PagnoaktuBHOCTE. Anbda, OeTta- U raMmma-uznydeHus. CTpoeHue aromHoro siapa. Hykmonnas
Mozens aToMHOro sjpa. M3otomnbl. PagnoaktuBHble mpeBpamienus. [lepuoa momypacmana aTOMHBIX

snep.

No v oa

SnepHsle peakuuu. 3aKOHBI COXpPAaHEHMs 3apsJOBOTO M MacCOBOIO YHCEN. ODHEprus CBS3U
aTOMHBIX sifep. CBsi3p macchl M Hepruu. Peakuuu cuHre3a m aeneHus saep. MICTOYHMKM 3HEpruu
Connua u 3B€31.

Snepnas sHepreTuka. JlecTBYs palMOAKTUBHBIX U3YYEHUH HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CrieKkTpspl U3JIydeHHs U TOTJIOIIECHHUS.

CrieKTpsl pa3Iu4HbIX a30B.

CrnexTp BoAopoa.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4eHUI.

Peructpanus nzny4eHnus NpupoJHbIX MUHEPAJIOB U MPOIYKTOB.
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Jlabopamopusie pabomot u onvimel.

1. HaOmoneHue CIUTOMIHBIX M TMHEWYAThIX CIIEKTPOB U3ITy4EHUSI.

2. HccnemoBaHue TpPEKOB: HW3MEPEHUE SHEPrUM YacTHIBI 10 TOPMO3HOMY TyTH (IO

¢dororpadusim).

3. H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAKOIIIUI MOIYIb.

[ToBTOpPUTEIIEHO-0000MMAOIIMK MOy Ih MPEAHA3HAYCH I CHUCTEMATHU3alMH U 000OIICHUS
MPEMETHOTO COJIEPKAHMSI M ONbITA JESATEIBHOCTH, MPUOOPETEHHOTO IMPH W3YyYEHHH BCETO Kypca
¢bu3uky, a TakkKe AT MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMeHy 1o (usmke mis
oOyyaromuxcs, BEBIOPaBIINX 3TOT y4eOHBIN MPEIMET.

[Tpu u3ydeHnHn JAHHOTO MOJYJISI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BHIBI IESITEILHOCTH, Ha
OCHOBE KOTOPBIX 00ECHEeuMBaETCS JOCTIKEHHE MPEIMETHBIX M METAlpeJMETHBIX IIaHUPYEMbBIX
pe3yiabpTaToB 00y4deHHs, (OPMHUPYETCSl E€CTeCTBEHHOHAy4YHas TI'PaMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB UCCIICZIOBAHUS SIBICHUI MPUPOIBI M TEXHUKH, OBJIAZICHUE YMEHHUSIMHA OOBSCHSTH (pr3nyeckue
SBIICHWSI, TPHUMEHSS TIOJTy4YEeHHBbIE 3HAHUS, pemaTh 33Ja4d, B TOM 4YHCIE KauyeCTBEHHbIE U
AKCTIEpUMEHTAIBHEIE.

[IpyHIMNIHAIBHO AEATENBHOCTHBIN XapaKTep JAHHOIO pas3jella peaau3yercs 3a CU4ET TOTO, YTO
oOydJaronuecst BHITIOTHSIOT 3aJaHNs, B KOTOPBIX UM TIPEUIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHWH pPAcO3HaBaTh M HAYYHO OOBSICHATH (U3UYECKUE SIBICHUS B
OKpYIKAroIeH MPUPOJIe U TIOBCETHEBHON KU3HU;

WCTIONh30BaTh HAYYHBIE METOJBI HWCCIICOBAaHUS (U3MYECKUX SBICHHWNA, B TOM YHCIE JUIS
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4YHble OCHOBBI Han0o0JIee BaXKHBIX JTOCTHKEHUI COBPEMEHHBIX TEXHOJIOTUI, HallpuMmep,
IIPAKTUYECKOTO UCMOJIb30BAHUS PA3JIMUHBIX HICTOUHHKOB HEPTUM Ha OCHOBE 3aKOHA IIPEBPAILEHUS U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPIUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢u3uKku Ha YpOBHE OCHOBHOrO 00Iiero o0pa3oBaHUs HANpaBleHO Ha JOCTIKEHUE
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEebHBIX PE3YJIbTATOB.

B pesynbrare nzydyenusi Gu3MKu Ha YpOBHE OCHOBHOTO 00111ero o0pa3oBaHus y oOydaronierocs 0yayr
chOpMHUPOBAHBI CIIEAYIOLIUE JINYHOCTHBIE PE3YIbTaThl B YACTHU:

. 1) naTprMoTH4€eCKOro BOCIIUTAHUS:

. - TPOSIBICHHE HMHTEpeca K UCTOPHUH M COBPEMEHHOMY COCTOSIHHIO POCCHICKON (u3mdeckon
HAYKH;

. - IICHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

° 2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

. - TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXJICHHMH OOIIECTBEHHO 3HAUYMMBIX U ITUYECKUX
mpo0ieM, CBA3aHHBIX C TPAKTHYECKUM MIPUMEHEHUEM JOCTIKEHUN (DHU3HKY;

. - OCO3HAHHUE BaXKHOCTU MOPAIIbHO-3TUYECKUX MPHUHIIUIIOB B AE€SATEIBHOCTH YUEHOTO;

. 3) 3¢TeTH4YeCKOr0 BOCIIUTAHMS:

. - BOCTIPUSITHE ICTETUYECKUX KAueCTB (PU3MYECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH;

. 4) IEHHOCTH HAYYHOI0 MO3HAHMA:

. - OCO3HAHME I[EHHOCTH (U3MUYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIIEH COCTABIISAIONIEH KYIbTYpHhI;

. - pa3BUTHE HAYYHOU JTFO003HATENFHOCTH, HHTEPECA K UCCIIEI0BATEIBCKOM eI TENEHOCTH;

J S) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLHOHAJBLHOIO 0JIATONOTYYHS:



. - OCO3HAHUE LIEHHOCTU 0€301acHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BAKHOCTU IIpaBUJ OE30MACHOTO MOBEACHMS Ha TPAaHCIOPTE, Ha JOpOrax, C JJIEKTPUYECKUM U
TETIOBBIM 000PY/ZI0BaHHEM B JIOMAIIHUX YCIOBHUSX;

J - ¢(hOpMUPOBAHHOCTH HaBBbIKA pedIeKCUU, MPU3HAHUE CBOETO MPaBa HA OIIMOKY U TAaKOTO Ke
IIpaBa y Ipyroro 4ejoBeKa;

J 6) TpyaoBOro BoCIMTAHUSA:

J - AKTUBHOE y4yacTHE B PEIICHUU IMPaKTUYECKUX 3a/1ad (B pamMKax CeMbH, 00pa30BaTeIbHOU

OpraHM3aIiy, TOpojia, Kpas) TEXHOJIOTHYECKOH U COIUAIBHON HANpPaBIEHHOCTH, TPEOYIOIIUX B TOM
quclie ¥ GQU3NYSCKUX 3HAHHMIA,

. - HHTEPEC K MPAKTHUYECKOMY H3Y4YEeHHUIO POo(eccrii, CBSI3aHHBIX C (PH3UKOMH;
. 7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:
. - OpHMEHTalusi Ha NpUMEeHeHue (U3MYEeCKUX 3HaHWM i1 peuleHus 3axady B oOnactu

oxpyma}omeﬁ CpC€abl, IJIAHUPOBAHUA TIOCTYIIKOB M OLCHKH HX BO3MOKHBIX HOCHCI{CTBI/Iﬁ JJIA
OKpYKalollEen Cpeibl;

° - 0CO3HaHME rI00aJTFHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM U MMyTeH UX peleHus;

° 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHSAM CONUAILHOI U MPUPOIHOI CPebl:

° - MOTPEOHOCTH BO B3aMMO/ICHCTBUH TP BHITIOJIHEHUH UCCIIEIOBAHUM U MPOEKTOB (PU3NUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSIM JPYTHX;

° - TIOBBIIIICHNE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO A TETHHOCTh;

° - TOTpeOHOCTh B ((OPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHuCie (OPMYIUPOBATH UJIEH, TTIOHSITHS,
TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SBICHUSX;

° - 0co3HaHMe 1e(PUIMTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEH B 00J1aCTH (DHU3UKH,

° - TUTAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETCHUH HOBBIX (DM3UYECKUX 3HAHU;

° - CTpEeMJICHHE aHAJIM3UPOBATh M BBISBIIATH B3aUMOCBS3HM MPUPOJIBI, OOIIECTBAa U SKOHOMUKH, B
TOM YHCJIE C UCTIOIh30BaHUEM (PU3UUECKUX 3HAHUM;

° - OIIEHKa CBOMX JIEUCTBUH C YYE€TOM BIMSHHUS Ha OKPYXKAIOUIYIO Cpeay, BO3MOKHBIX

rJ100aTBHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIbTATHI

B pesynbraTte ocBOeHMs mporpamMmbl Mo (HU3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuatomierocss  Oynyr  chopMHpoBaHbl  MeTampelMeTHble  pe3yJibTaThl,  BKIIOYAIOIINE
M03HABaTEeIbHbIE YHUBEpCAIbHbIC YyUeOHbIE EHCTBUSA, KOMMYHHUKATUBHBIE YHUBEpCAIbHbIC yueOHbIE
NeMCTBUS, peryJsTUBHbIC YHUBEPCAIbHbIC YueOHbIE EHCTBUSI.

ITo3HaBaTe/IbHBbIE YHHBepcaAJIbHbIe Y4eOHbIe JeiicTBUSA

Ba3oBrble JJornyeckue aefcTBUA:

L4 BBIABJIATH U XapaKTCPU30BaATh CYHICCTBCHHBIC ITPU3HAKU 00BEKTOB (ﬂBJ’IeHHfI);

L4 YCTaHABJIMBATb CYH_ICCTBCHHHﬁ IIPHU3HAK Knaccn(bnxaunn, OCHOBaHHUA JIA 0606H_IGHI/I$I n
CpaBHCHHUA;

L4 BbIABJIATE 3aKOHOMCPHOCTH W IIPOTHBOPCYHA B PACCMATPUBACMBIX (I)aKTaX, JaHHBbIX H
Ha6J'IIO,Z[eHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘IGCKI/IM SIBJICHUSAM,

° BBIABJIATE IPUIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YYCHUU q)HSH‘leCKI/IX SIBIICHUN U mpoueccoB,

JiefaTh BBIBOJBI C HCHOJIB30BAHUEM JENYKTHMBHBIX M HMHAYKTHUBHBIX YMO3AKJIKOUYEHUW, BBIJBUIAThH
TUMOTE3bI O B3aMMOCBA3SIX (PU3HMUECKUX BEIUYMH;

° CaMOCTOSITENIBHO BBIOMpATh CHOCO0 pemieHuss y4eOHOW ¢u3nueckol 3amadu (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB pEIICHHs, BHIOOP HauOoliee MOIXOMSIIEr0 € YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebckue AecTBUS.



L4 HCII0JIb30BATDb BOIIPOCHI KaK I/ICCJIGI[OBaTeJIBCKI/If/'I HHCTPYMCHT IIO3HAHUA,

J MPOBOJIUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY OTIBIT, HECIIOXKHBIA (U3NUECKUI
HKCTIIEPUMEHT, HeOObIIIOE UCCIIeA0BaHNE (PU3MUECKOTO SBICHUS;

J OLICHMBaTh Ha NPUMEHHMOCTh U JIOCTOBEPHOCTh HH(POPMALMUIO, TOIYYCHHYIO B XOJE
HCCIIEIOBAHMUS WIN SKCIIEPUMEHTA;

. CaMOCTOSATENIIHO (HOPMYITHPOBATh OOOOIIEHHS] W BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, OTIBITA, HCCIICAOBAHMS,

J MPOTHO3UPOBATh BO3MOJYKHOE JalbHEHIIee pa3BuTHE (U3NYECKUX IMPOIECCOB, a TaKKe

BBIJIBUTaTh MIPEIOJIOKEHNS 00 UX Pa3BUTHUHU B HOBBIX YCIOBUSAX U KOHTEKCTAX.

Pa6ora ¢ undpopmanmeii:

J MPUMEHSTH PA3IMYHbIE METO/Ibl, UHCTPYMEHTBI U 3aIIPOCHI IPU MOUCKE U 0TOOpe nHpopManuu
WM JaHHBIX C YUETOM MPEUI0KEHHON yueOHOM (u3nueckoi 3a1auu;

J aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh HH(POPMAILIMIO PA3IUYHBIX BUAOB U
dhopm mpencTaBIeHuUs;

. CaMOCTOSITEJIbBHO ~ BBIOMpATh ONTUMalbHYIO (QOpMy TpeAcTaBieHus UHPOpMaAlUU U
WUTIOCTPUPOBATh PELlIaeMble 3a/ladll HECJIOKHBIMU CXeMaMH, JuarpaMMamu, MHOM Trpadukod U uX
KOMOUHAIUSIMU.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

. B XOJIe¢ OOCYKIEHHs y4eOHOTO MaTepualia, pe3yibTaToB JaOOpPATOPHBIX pabOT U MPOCKTOB
3aJ1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYKaeMOM TEMbI U BBICKA3bIBaTh UEH, HAlLIEJICHHbIC HA PellIeHUE
3a/1a4y ¥ MO Iep KaHue OJ1aroKenaTeIbHOCTH OOIICHMS;

° COTIOCTABJISTh CBOM CY)XKJEHHUS C CYXJCHMUSIMH JIPYTMX YYaCTHHUKOB Jauajnora, oOHapyXuBaTh
pa3IM4Me U CXOJICTBO MO3UIINH;

J BBIPa)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MHMCbMEHHBIX TEKCTaX;

J MyOJIMYHO TPEICTABNIATH PE3yAbTaThl BBIIOJHEHHOTO (PU3MUECKOrO OMbITa (IKCIEPUMEHTA,
HCCe0BaHUs, TIPOCKTA);

. MOHUMAaTh W HCIOJIb30BaTh NPEUMYIECTBA KOMAHAHONW M HMHIUBUIYaIbHOW pabOThl HpH
pelieHur KOHKPETHON (hPU3UIECKOM MPOOIEMBI;

. MPUHUMATD LEJIH COBMECTHOM NIEeATENbHOCTH, OPraHU30BbIBATH JAEUCTBUA MO €€ TOCTHKEHUIO:

pacnpenensiTh poiiu, 00CYKIaTh IMPOLECChl U PE3ylbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS
HECKOJIbKUX JIFOCH;

L4 BBIIIOJIHATE CBOKO 4YacCThb pa6OTBI, JOoCTHUrass Kade€CTBCHHOI'0 peE3yibTaTa II0 CBOEMY
HaIIpaBJICHUIO 1 KOOPANHUPYA CBOU ,HCfICTBHﬂ C ApYruMHU 4JI€HaMU KOMaH/bI;
L4 OLOCHMBATh Ka4YCCTBO CBOCIO BKJIaJa B 06H_II/II7I MMPOAYKT IIO KPpUTCPHUAM, CaAMOCTOATCIIbBHO

chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJibHble Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:

° BBISIBIISITh MPOOJIEMbI B JKU3HEHHBIX U YYEOHBIX CHUTYaIUSAX, TPEOYIOUUX sl pelieHus
(hbU3UYECKUX 3HAHUI;

° OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOJAaX MPUHATHS pEelIeHUH (MHINBUAYyaTbHOE, IPUHSITHE
pEelIeHUs B TPYIIe, IPUHITHE PELICHUN TPYIIIOi);

° CaMOCTOSITEIBHO ~ COCTaBJATh AQITOPUTM  pelieHuss (U3HUeckod 3aJayu  WiIM  IUTaHa

HUCCICIOBaHUA C y‘IéTOM HMCIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3M0)KHOCTGI\/’I, APTYMCHTUPOBATH
npeajaracMbIC BapuaHThI peIJ.IeHHfI;

L4 ACIaTh BLI60p n 6paTB OTBCTCTBCHHOCTD 3a PCHICHUC.

CﬂMOKOHTpOJ’IL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

L4 AaBaTb aICKBATHYIO OLICHKY CUTYyAllUW U MpeAjiaraTb IjiaH eé U3MCHCHMUA,

L4 OOBACHATH MNPpUYUHBL JOCTUIKCHUA (HGJIOCTI/I)KGHI/IH) pPE3yJIbTaTOB ACATCIBHOCTU, [1aBaTbh

OLIEHKY TPUOOPETEHHOMY OIIBITY;



J BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIMOJHEHHUS (PHU3UUECKOTO
WCCIICIOBAaHUSI WM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIMXCS CHTYaLUH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

o CTaBUTH ce0s Ha MECTO JPYroro 4YesJOBEeKa B XOJE€ CIOpa WM JUCKYCCUU HAa HAy4YHYIO TEMY,
ITIOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIrOTo;

. MpHU3HABATH CBOE MPABO HA OMIMOKY MPH peIIeHUH (PU3MUECKUX 3aad WM B YTBEPXKICHHUAX HA

Hay4HbIE€ TEMBI ¥ TAKOE K€ MPaBO JPYroro.
NPEJIMETHBIE PE3YJbTATHBI

K xonmy oOydenust B 7 kJjacce mpeAMETHBIC pe3ylbTaThl Ha 0A30BOM YpPOBHE JIOJKHBI OTPaKaTh
Cc(OPMHUPOBAHHOCTD y O0OYJArOIINXCS YMEHUI:

J WCIIOJIb30BaTh TOHATHS: (DU3WYECKHE W XUMHUYCCKHE SIBIICHUS, HAONIOJCHUE, IKCIICPUMEHT,
MOJEb, THIOTE3a, CJAWHUIBI (U3WYSCKUX BEIIMYUH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS
BemiecTBa  (TBEpHOE, KUAKOE, Tra3oo0pa3HOE), MEXaHMYeCKOe [JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOIIAs cuia, Aedopmanus (ympyras,
MJIACTUYECKast ), HEBECOMOCTh, COOOIIAIOIITUECS COCY/IBI;

. paznuuath sBieHUs (Auddy3us, TETIOBOE MBIKCHHE 4YaCTHI[ BEIIECTBA, PAaBHOMEPHOE
JBUKCHHE, HEPAaBHOMEPHOE JBW)KCHHE, HHEPIHS, B3aHMMOJICHCTBHE TeJl, pABHOBECHE TBEPBIX TEN C
3aKpeIIEHHOW OChIO BpallleHHWs, Tepefada JaBJICHUS TBEPABIMU TEIIaMH, JKHJIKOCTIMHU W Ta3aMH,
aTMoc(epHOe NaBJICHUE, TUIAaBaHHWE TEJ, TMPEBPANICHUS MEXaHWYEeCKOH SHEpPruu) 1O ONMHCAHUI0 UX
XapaKTEePHBIX CBOWCTB U HA OCHOBE OTBITOB, JIECMOHCTPUPYIOIIHMX JJAHHOE (PU3NICCKOE SBIICHUE;

J pacrno3HaBaTh HpPOSIBJICHHE M3YUYECHHBIX (PU3MUECKHX SBICHUN B OKpYXKAlOIIeM MHUpPE, B TOM
yuciie GU3nYecKre SBJICHUS B MPUPOJAE: MPUMEPHI ABMKEHUS C PA3IUYHBIMU CKOPOCTSIMU B KUBOU U
HEXUBOU mpUpojie, NeHCTBUE CUIIBI TPEHUSI B IPUPOJE U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBiICHUS
Ha JKUBOM OpraHu3M, IJIaBaHHe PbIO, pblUuark B Teje 4YelloBeKa, MPU ITOM MEePeBOAUTH MPAKTUUYECKYIO
3a/1auy B y4eOHYIO, BBIICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (DU3UICCKUX SIBJICHUH;

J OTHCHIBATh HU3yYEHHBIE CBOMCTBA Tel U (DU3WYECKHE SIBICHUS, HCIOJB3Ys (QHU3NYecKue
BEJTMYMHBI (Macca, 00BbEM, MIOTHOCTh BEIIECTBA, BPEMS, IYyThb, CKOPOCTb, CPEIHAS CKOPOCTb, CHJIA
YIOPYrocTH, CHUJia TSDKECTH, BEC Teja, Cujla TpEeHHs, NaBjieHue (TBEPAOTO Telna, >KUIKOCTH, rasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYeckasi paboTa, MOUTHOCTD, MJI€YO CHJIbI, MOMEHT CHJIbI, KOO PHUIIHEHT
MOJIE3HOTO JICMCTBHSI MEXaHM3MOB, KHHETHYECKass M MOTEHIMAJIbHAs JHEPrus), MpH OMHCAHUU
MPaBMWJIBHO TPAKTOBaTh (PU3WYECKUI CMBICI HCIHOJB3YEMbIX BEJIIMYMH, UX O0O3HAUEHUS U €IUHHIIBI
(bu3NyYeCKUX BENUYHMH, HAXOAUTHh (POPMYIIbI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYIO BEIUYHHY C
JOPYTMMU BETUYMHAMU, CTPOUTH IPaUKN U3yUEHHBIX 3aBUCUMOCTEN (DU3UUYECKUX BEITUYHH;

. XapaKTepu30BaTh CBOMCTBAa Tejd, (pU3MUecKue SBICHUS M TPOILECCHI, HCIOJIBb3YS IpaBHIIa
cloxeHusi cui (BAONb OAHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIIO
paBHOBecHsl pblyara (0J0Ka), «30J0TOE IMPaBUIIO» MEXAaHUKH, 3aKOH COXPaHEHHUS MEXaHWYEeCKOM
SHEpPruM, MPH TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMHCHIBATH €r0 MaTEeMaTHYECKOE
BBIPAKEHUE;

o OOBSACHATh (PU3MYECKHE SBJICHHS, MPOIECCHl U CBONCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPHUUUHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH 00BsCHEHUE U3 1—2 MOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3yueHHBIX CBOWCTBA (PUIUUYECKUX
SIBJIICHUHN, GPU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

o pemath pacy€THble 3a1a4u B 1-2 JecTBUS, UCTIONB3YS 3aKOHBI U (OPMYIIbI, CBSI3BIBAIOILINE
¢dbusznueckue BETUYMHBI: HAa OCHOBE aHalW3a YCJIOBHUS 3a/laud 3alUChIBaTh KPAaTKOE YCIOBHE,
MOJCTaBIATh (U3MYECKUE BEIMYMHBI B (OPMYIBI M MPOBOJUTH PACUYETHI, HAXOIWTH CIPABOYHBIC
JaHHBIE, HEOOXOTUMBIC JJIsl PEIICHUs 33]a4, OLlEHUBATh PEATUCTUYHOCTh MOJydeHHOU (usmueckoit
BEITUYHHBL;



J pacrio3HaBaTh MpPOOIEMbI, KOTOPbIE MOKHO PEHIUTh MPH TMOMOUIM (U3MUECKUX METOJOB, B
ONMCAHUU MCCIEN0BAaHUS BBIACIATH IMPOBEPSIEMOE MPEANONOKEHUE (TUIOTE3Y), pa3iaudarbh MU
MHTEPIPETHUPOBATH MOJyICHHBIH pe3yIbTaT, HAXOJUTh OMIMOKH B XOJI€ OTIBITA, /IEIaTh BBIBOJBI IO €ro
pe3yabpTaTam;

J MPOBOJIUTH OTBITHI MO HAOMIONCHHUIO (DU3NYECKUX SIBICHUNA WM (DPU3UYECKHX CBOICTB TE:
(dbopMynHpOBaTh TPOBEpPSEMBbIC TPEAINOJIOKEHHSI, COOMpPaTh YCTAHOBKY M3 MPEIOKEHHOTO
000pyIOBaHUs, 3aIMCHIBATH XOJI OTIBITAa U (POPMYITUPOBATH BEIBOIBI;

J BBINIOJIHATh HpPSIMbIE U3MEPEHHUS pPACCTOSIHMS, BpPEMEHH, Macchl Tejla, o0bEMa, CHUJIbl U
TEeMIepaTypbl C HCHOJIH30BAHMEM AaHAJIOTOBBIX M LU(PPOBBIX MPHUOOPOB, 3aMMCHIBATH IOKA3aHUS
prOOPOB € YIETOM 33JaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUH;

. MPOBOJIUTh HCCJIECIOBAHNE 3aBUCHMOCTH OJHOW (PU3MUYECKOW BEIMYMHBI OT JAPYrod C
WCIOJIb30BAHUEM TMPSAMBIX H3MEpPEHUH (3aBUCMMOCTH IYyTH DPABHOMEPHO JIBHXKYIIETOCs Tela OT
BpEMEHU [BWKEHMSI Tella, CUJIbl TPEHHsS CKOJBXKEHHUS OT Beca Teja, KayecTBa 00pabOTKH
MOBEPXHOCTEH TN W HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOIIaJMd CONPUKOCHOBEHHS TeEN, CHJIbI
YOPYrOCTH OT YJIMHEHUS NPYKUHBI, BHITAIKUBAIOIIEH CUJIbl OT 00bEMA MOTPYKEHHOM YacTH Tena u
OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUM IJIaBaHUS TeJl, YCIOBUM paBHOBECHS pbhluara M OJOKOB), y4acTBOBaTh B
IUTAaHUPOBAHUM Y4eOHOTO HCCIIEOBaHMs, COOMpaTh YCTAHOBKY M BBINOJHITH H3MEPEHHUS, CIeIys
MpeI0)KEHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYHH
B BUJIE MPEUIOKEHHBIX TaOIUI ¥ TPapUKOB, JI€7aTh BHIBOJIBI 110 PE3YyJIbTaTaM HCCIIEIOBaHUS;

J MIPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMUYMH (IJIOTHOCTH BEIIECTBA KUIKOCTU U
TBEPAOTO TeNa, CHJIa TPEHUSI CKOJIbKEHUS, TaBJICHHE BO3/lyXa, BHITAIKUBAIOLIAS CHUJIA, IEHCTBYIOIIAs
Ha MOTPYXEHHOE B JKUIKOCTh TeJO, KOA(P(UIMEHT MOJIE3HOTO AEMCTBHS NMPOCTHIX MEXaHU3MOB),
cliefysl MPEeAIOKEHHON MHCTPYKLIMU: MPU BBINOJHEHUHM HW3MEPEHUN coOUpPaTh IKCIEPHUMEHTAIBHYIO
YCTQHOBKY U BBIYHMCIIATH 3HAYEHNE NICKOMOW BEITMUYMHBI;

. coOJr01aTh MpaBHUJIa TEXHUKU O€30TIaCHOCTH IIPH paboTe ¢ 1abopaTOpHBIM 000pyA0BaHUEM;

o yKa3blBaTh NPUHIMIBI JEHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOILAIOIIMECS COCYIbl, OapoMeTp, pblyar, MOABMKHBIA W HEMOABMKHBIA OJIOK,
HaKJIOHHAas MJIOCKOCTb;

o XapaKTepu30BaTh MPUHLMIIBI JAECHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpPOM Ha MX ONHUCAHUA (B TOM YHCIE: HNOJIIUITHUKN, YCTPOHCTBO BOJONPOBOJA, THAPABIMYECKHMA
IIpecc, MaHOMETp, BBICOTOMEp, MOPLIHEBON HAcoc, apeoMeTp), UCHOJb3ysd 3HaHHS O CBOMCTBax
(bu3nyeckux ABJICHUNA U HEOOX0JUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

o IPUBOAUTE MPUMEpPHI (HAXOIUTh UH(OPMALMIO O NMPUMEpax) MPAKTHUYECKOTO HCIIOJIb30BaHMS
(Gu3nyecKkux 3HaAHUM B NMOBCEIHEBHOM >XM3HM Ul oOecriedeHus: O€30MacCHOCTH IpU OOpallleHHH C
npubopaMM M TEXHUYECKUMH YCTPOMCTBAMH, COXpPAHEHHUS 370pOBbS U COOMIONEHHS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOIIEH Cpejie;

J OCYILIECTBIIATH OTOOP MCTOYHUKOB MH(pOpMaluu B VIHTEepHETE B COOTBETCTBUM C 3aJaHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUM U MyTEM CPaBHEHMS PA3JIMYHBIX UCTOUHUKOB
BBIJICJIATh HH(POPMALIUIO, KOTOPAs SIBJISIETCS IPOTUBOPEUHBOM MIIM MOKET OBbITh HEJJOCTOBEPHOM;

J UCIOJb30BaTh MPHU BBHINOJIHEHUM Y4YEOHBIX 3aJaHUM HAy4YHO-INOMYJSPHYIO JIUTEpaTypy
(GU3NYECKOro CcoAep)KaHus, CIpaBOUHbIE MaTepHaibl, pecypchl ceTh VHTepHeT, BiajgeTh mpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIMHU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

o co3/1aBaTh COOCTBEHHBIE KpaTKHe IUCbMEHHBIE U YCTHBIE COOOIIEHHMs Ha OCHOBe 2—3
UCTOYHUKOB HMH(OpMaIuu (PU3MUYECKOTO COJEpKaHus, B TOM 4YMCIE IMYOJUYHO JeNaTh KpaTKue
COOOLIEHN O pe3ysbTaTaX MPOEKTOB WM Y4eOHBIX UCCIIEJOBAHUMN, IPH 3TOM I'PaMOTHO HCIIOJIb30BaTh
M3yYEHHBIN MOHATUIHBIN anmapar Kypca (pU3HKH, COPOBOXK/JIATh BBICTYIIJICHUE IPE3EHTAINEH;

J MIPU BBITIOJHEHUH Y4EOHBIX IPOEKTOB U UCCIIEIOBAaHUN pacpeiesiaiTh 00sS3aHHOCTH B TPYIINE B
COOTBETCTBUU C NOCTABJICHHBIMM 33Ja4aMU, CJIEIUTh 32 BBHINOJHEHHEM IUIaHA JEHCTBUH, aJeKBaTHO
OLICHMBaTh COOCTBEHHBI BKJaJ B JIEATEIbHOCTh TPYMIbI, BBICTPaWBAaTh KOMMYHHUKATHBHOE
B3aUMO/IENICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.



K konmy oOyuenus B 8 kJiacce IpeaMETHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh
Cc(OPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

J HCII0JIb30BATh MOHATHA: Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYIL,
arperaTHbIE COCTOSIHMS BEIECTBA, KpPUCTAJUIMYECKHME M aMOp¢HBIE Tena, HACBIIICHHBIA H
HEHACBILEHHBIN Map, BIAKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrUs, TEIUIOBOI JBUTaTEb,
JJIEMEHTApHbIA DJIEKTPUUECKUN 3apsil, DJEKTPUUECKOE I0J€, NPOBOJHUKM U JIUAIEKTPUKH,
IIOCTOSTHHBIN 2JIEKTPUYECKUN TOK, MArHUTHOE I10JIE;

J pasnuyath SBJIEHUS (TEIIOBOE pAacCHIMPEHUE U CHKATUE, TEIUIoNepeaya, TEIIOBOE paBHOBECHE,
CMauMBaHME, KaNWUISPHbIC SBIEHUS, HUCHApEHUE, KOHACHCAlUs, IUIABJICHUE, KpPUCTAILIIU3ALUS
(oTBEepaeBaHME), KHUIEHME, Temonepeaaya (TEIUVIONPOBOJHOCTb, KOHBEKLMS, H3JIy4EHHUE),
AJIEKTpU3aLUA TeJl, B3aUMOJEHCTBUE 3apsi0B, JEHCTBUS AIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMO/ICHICTBUE MAarHUTOB, ACHCTBME MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, 3JIE€KTPOMAarHUTHas
MH/YKIIKS) 110 ONKCAHUIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE OTBITOB, IEMOHCTPUPYIOIINX JAHHOE
(uznyecKoe sIBICHUE;

J pacrno3HaBaTh NPOSIBICHHE U3YYEHHBIX (PU3MYECKUX SBJICHUH B OKPYXKAlOIIEM MHUPE, B TOM
yyciie (U3NUECKUe SIBJIEHUS B IPUPOJIE: NMOBEPXHOCTHOE HATSHKEHME U KalWJUIIpHBbIE SBICHUS B
MpUpoOJie, KPUCTAUIBI B mpupoae, uzinydeHue ColiHIa, 3amep3aHHe BOJAOEMOB, MOpPCKHE OpH3BL,
oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, 3JeKTpPUYECKUE SBJICHHS B aTMocdepe, HIEKTPHUUECTBO
YKUBBIX OPraHU3MOB, MarHUTHOE T0JI€ 3eMIIH, Jpel( MoI0COB, poJib MArHUTHOTO MMOJIS JUIS )KU3HU Ha
3emiie, MOJIAPHOE CHUSIHME, NMPU STOM IEPEBOJUTH MPAKTUYECKYIO 3aJadyy B y4eOHYIO, BBIIEIATH
CyIIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKHUX SBIICHUII;

J OMHCHIBaTh HM3y4EHHBbIE CBOMCTBA Tel M (U3UYECKHE SBJICHMS, HCIOJIB3YS (U3NYECKUE
BEJIMYMHBI (TeMIiepaTypa, BHYTPEHHSS SHEPrus, KOJIMYECTBO TEIUIOTHI, YZeNbHas TEII0EMKOCTh
BEIIECTBA, y/AeJIbHas TEIUIOTa IUJIaBJICHUS, yIelbHas TeIloTa mapooOpa3oBaHUs, yJeslbHas TErioTa
CropaHusi TOIUIMBA, KOA(PQPHUIMEHT TOJE3HOTO0 JACHCTBHUS TEIUIOBOM MAIIMHbBI, OTHOCHUTEJbHAs
BJI&YKHOCTb BO3/yXa, MIEKTPUUECKUH 3apsij, CHUIa TOKA, JEKTPUUECKOE HANPSKEHHUE, COPOTUBIICHHUE
MIPOBOJHHKA, YAEIbHOE COMPOTHUBIIEHUE BEIIECTBA, pabdoTa U MOUIHOCTh AJIEKTPUYECKOrO TOKA), MPU
OMMCAHMUU TPABUJIBHO TPAKTOBaTh (DU3MUECKHM CMBICT HCHOJIB3YEMbIX BEIMYMH, O0O03HAYEHUS U
€IMHULIBI (PU3MYECKUX BEJIMYUH, HAXOAUTh (DOPMYIIbI, CBS3bIBAIONINE JaHHYIO (PU3UYECKYIO BETHUUHY
C IPpYrUMH BEIMYMHAMH, CTPOUTH IpadUKU U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

. XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SIBICHUS U TPOLIECCHI, UCIOJb3YS OCHOBHBIC
MOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOPUM CTPOCHMS BEIECTBA, IMPUHLUII CYNEPHO3HUIINU
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma Juisl ydacTKa LI, 3aKOH
Jlxoyns—Jlenna, 3aKOH COXpaHEHHUsl SHEPTHH, TPU STOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alUChIBAaTh €0 MaTEMATUYECKOE BBIPAXKEHUE;

. OOBACHATH (PU3MUECKUE IMPOLIECCHl U CBOMCTBA TeN, B TOM YHWCJIE€ U B KOHTEKCTE CHUTyallul
MIPAKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATh IPUYMHHOCIEICTBEHHbIE CBS3H, CTPOMTH
o0BsicHeHUE U3 1—2 JOrHYeCKUX IIaroB ¢ Onopoi Ha 1—2 U3ydyeHHBIX CBOMCTBA (DU3MUECKUX SIBICHUIA,
(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

. pemath pacy€THble 3aa4il B 2—3 NEMCTBUS, UCHOIB3YS 3aKOHBI U (OPMYIIbI, CBS3BIBAIOLINE
(bu3nyecKkue BEeTUYHUHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3aMMChIBAaTh KPAaTKOE YCIOBUE, BBISIBISTD
HE/IOCTAaTOK JAaHHBIX JJIS PELIeHUs 3a/laud, BbIOMpATh 3aKOHBI U (OPMYINbI, HEOOXOIUMBIE M €€
peleHus, MpOBOAUTh PacuéThl UM CpPaBHUBATh MOJYYEHHOE 3HaueHHe (PU3NYECKOH BEIUYMHBI C
W3BECTHBIMU JAHHBIMU;

o pacrio3HaBaTh MpPOOJEMBbI, KOTOPbIE MOYKHO PELIUTh HpPU MOMOIIM (PU3UYECKUX METOJIOB,
UCIOJIb3YSl OIMCAaHUE HCCIENOBAaHUS, BBIACHATh IPOBEPSIEMOE MPEANOJI0KEHUE, OLEHUBATh
IIPaBUWJIBHOCTH MOPSIKA IPOBEAECHUS UCCIIEOBAHMUs, EIaTh BBIBOIBL;

. MPOBOJIUTH OMBITHl MO HAOMIONEHHIO (PU3MUECKUX SBICHUN WM (PU3MUECKUX CBOWMCTB Tel
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3/yXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH
mporiecca OCTBHIBAHMS M HArpeBaHus MNpH HU3IyYEeHUH OT IBeTa M3Jydaromieil (MOorIomarorei)
MIOBEPXHOCTH, CKOPOCTh HUCIAPEHUs BOJBI OT TEMIEPATYPHI )KUAKOCTH U IJIOLAAN €€ MOBEPXHOCTH,
UIEKTpU3ALKA TEJl W B3aUMOJEHCTBUE INIEKTPUUECKHUX 3apsAA0B, B3aUMOJAEHCTBHUE IOCTOSHHBIX



MarHWTOB, BU3yaJIH3alUsd MAarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB, ACHCTBUS MAarHUTHOTO TOJIS HA
MNPOBOJHUK C TOKOM, CBOWMCTBA 3JIGKTPOMArHUTA, CBOMCTBA DJICKTPOJBHUraTENsl MOCTOSHHOTO TOKA):
¢dbopMynupoBaTh TpOBEpsAEMbIE IMPEANOJOXKEHHUS, COOMpaTh YCTAHOBKY W3 IPEATIOKEHHOTO
000pyZI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIIMPOBATH BHIBOBI;

J BBIIIOJIHATh MPSMBIE W3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIbHON BJIA)KHOCTH BO31yXa, CHUJIbI
TOKa, HANPSDKEHUS C KCIOJIH30BAHMEM AHAJOTOBBIX MPUOOPOB M NATUYMKOB (DPU3MUYECKUX BEIHYUH,
CpaBHUBATh PE3YIbTATHl U3MEPEHUH C YIETOM 3aJaHHON a0COJIFOTHON TOTPEIIHOCTH;

. MPOBOJIUTh HCCJIECIOBAHNE 3aBUCHUMOCTH OJHOW (PU3MUYECKOW BEIMYMHBI OT JAPYrod
HCIOJIb30BAHUEM NPSIMBIX HM3MEpPEHUH (3aBUCHUMOCTH COINPOTUBIICHMS NPOBOJHHMKA OT €ro JUIMHBI,
IUIOUIAIM MOTEPEYHOI0 CEYEHUsI U YJIENbHOIO CONPOTHUBIICHHS BELIECTBA MPOBOJHUKA, CHIIbI TOKA,
UYIIEr0 Yepe3 MPOBOJHUK, OT HAIPSDKEHUsS Ha MPOBOJHHUKE, MCCIIEIOBAHUE IOCIIEA0BATEILHOTO U
MapajuleIbHOTO COEJUHEHMI MPOBOJHHUKOB): IJIAHUPOBATh HCCIEAOBAHHE, COOMpATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHU, CIeQys NPEeUIOKEHHOMY IUIaHY, (PUKCHpOBATh PpE3yJbTaThl IOJTY4YE€HHOMN
3aBUCHUMOCTH B BUJI€ TaOJIMI U TpapMKOB, 1€1aTh BHIBOBI 10 PE3YJIbTaTaM UCCIIEIOBAHUS;

J MIPOBOJUTH KOCBEHHBIE U3MEPEHUS PU3NUYECKUX BEIUYUH (yIelIbHas TEIIOEMKOCTh BEILIECTBa,
COMPOTHBIIEHUE MPOBOJHKKA, pabd0OTa U MOIHOCTH 3JEKTPUUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUS,
coOuparh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CII€[ys NpPEIOKEHHOW HWHCTPYKIUU, M BBIYHUCIATH
3Ha4YCHUE BEJINYHHEI,

J coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000PYAOBAHHUEM;

o XapaKTepU30BaTh MPUHIMIIEI JEHCTBHUS H3YYEHHBIX MPUOOPOB W TEXHUYECKUX YCTPOMCTB C
OMOpON Ha MX OMHUCAHUS (B TOM YHCIIE: CHCTEMa OTOIJIEHUS JOMOB, TUTPOMETp, MapoBas TypOHuHa,
aMIepMeTp, BOJIBTMETpP, CYETUMK DIEKTPUUECKONW HHEPruu, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaresbHbIe 3JEKTPONPUOOPHl (MPUMEpHI), SIEKTPUUECKUE MPEAOXPAHUTENH, DIEKTPOMArHUT,
JIEKTPOJBHUraTeNlb MOCTOSHHOIO TOKa), MCHOJb3ys 3HAHUS O CBOMCTBaX (PU3MUYECKUX SIBICHUN U
HE0OXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

o pacro3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPONCTBA W M3MEPHUTEIbHBIC MPUOOPHI MO CXeMaM U
CXEMAaTUYHbIM PUCYHKaM (XKHUIKOCTHBI TEPMOMETpP, TEPMOC, IMCUXPOMETP, TMIPOMETp, ABHUraTesb
BHYTPEHHET0 CrOpaHHUs, 3JIEKTPOCKOI, PEOCTaT), COCTAaBJIATH CXEMbl AIEKTPUUYECKMX Lenel c
MOCJIEIOBATEIbHBIM U MapajuIeIbHBIM COEIMHEHUEM JJIEMEHTOB, pa3iinyasl YCIOBHbIE 00O3HAYEHUS
3JIEMEHTOB JIEKTPUYECKUX LIeNeil;

o IPUBOAUTE MPUMEpPHI (HAXOIUTh UH(OPMALMIO O NMPUMEpax) MPAKTHUYECKOTO HCIIOJIb30BaHMS
¢u3nyecKkux 3HAHUM B NMOBCEIHEBHOM >KM3HM Ul oOecriedeHust O€30MacCHOCTH IpU OOpallleHHH C
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMH, COXpPAHEHHUS 3J0pPOBbi U COONIIOJEHHUS HOPM
9KOJIOTMYECKOT0 MTOBEICHUS B OKPYKAIOLIEH Cpe/Ie;

o OCYLIECTBIIATh MOUCK HHpOpManuu (usnueckoro cojepxaHus B VHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HAHUW U MyTEM CPaBHEHUS JOINOJHHUTEIbHBIX HCTOYHMKOB BBIIENATH HWH(OPMALHIO,
KOTOpast ABJSETCA NPOTUBOPEUMBOM HIIM MOXKET OBITh HEJIOCTOBEPHOM;

J UCIOJb30BaTh MPHU BBHINOJIHEHUM Y4YEOHBIX 3aJaHUM HAy4YHO-INOMYJSPHYIO JIUTEpaTypy
(GU3MYECKOro CoAep)KaHus, CIpaBOUHbIE MaTepHaibl, pecypchl ceTu VHTepHeT, BiajgeTh mpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3zoBaHus HHPOPMALIMHU U3 OJHOM 3HAKOBOW CHUCTEMBI B JAPYI'YIO;

J CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIEHHs, 000011as nHpOpMaLnIO
U3 HECKOJBKUX HCTOYHHUKOB (U3UUECKOTO COJEpXKaHHs, B TOM YHCIE IYOJMYHO TIPEICTABIATH
pe3yabTaThl MPOEKTHON MIIM MCCIEI0BATENbCKOM AEATENIbHOCTH, IPU 3TOM T'PAaMOTHO HCHOJIB30BATh
M3yYEHHBIN MOHATUIHBIN anmapar Kypca (pU3HKH, COPOBOXKJIATh BBICTYIIJICHUE IIPE3EHTAIIUEH;

J IIPU BBITIOJHEHUH YYEOHBIX NMPOEKTOB U HUCCIICAOBAaHUN (PU3NUECKUX MPOLIECCOB PACHPEACTATh
00513aHHOCTH B TpYIINIE B COOTBETCTBMM C IOCTABJICHHBIMU 3aJjadyaMM, CJIEAUTH 32 BBIIOJHEHUEM
IUTaHa JIeHCTBUI UM KOPPEKTUPOBATh €ro, aJleKBaTHO OLEHUBATh COOCTBEHHBIH BKJIA[ B JEATEIBHOCTD
IpYyIIBbl, BBICTPaMBaTh KOMMYHHUKATHBHOE B3aWMOJICHCTBHE, NPOSIBIAS TOTOBHOCTh pa3pemiaTh
KOH(QJIUKTBI.

K koHiy oOyueHus B 9 kJiacce NpeIMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JIOJDKHBI OTPaXaTh
Cc(OPMHUPOBAHHOCTh y OOyHAIOIIUXCS YMEHUI:



o UCIIOJIb30BAaTh  MOHATHUS:  CHCTeMa  OTCcuéra, MarepuajlbHas  TOYKa, TPAEKTOPHS,
OTHOCHUTEIIBHOCTh MEXaHWYECKOTO JABIDKCHHs, nedopmanms (ympyras, IJiacTudeckas), TpeHHe,
LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTb U IEPETPY3KHU, LIEHTP THKECTU, aOCOIIOTHO TBEPAOE
TEJI0, LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHMYeCKHWEe KOJeOaHWs W BOJIHBI, 3BYK,
MHOPa3BYK M YIABTPA3BYK, OSJIEKTPOMArHUTHBIC BOJIHBI, INIKaja JJIEKTPOMArHUTHBIX BOJIH, CBET,
ONMM30PYKOCTh M JAbHO30PKOCTh, CIEKTPHI MCIYCKaHUS M IOTJIONICHUs, aibda, Oera- U ramma-
U3JTy4eHUs], U30TOIBL, SI/IEpPHAsl SHEPIeTHKA;

o paznuuath  sBJEHUS (paBHOMEpPHOE U HEpAaBHOMEPHOE IMPSMOJIMHEHHOE JIBH)KEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHUE, CBOOOIHOE MaIeHUE TEJ, PABHOMEPHOE IBMKEHHUE IO
OKPY>KHOCTH, B3aUMO/JICHCTBUE TEJl, PEAKTUBHOE JIBUKEHHUE, KOJIeOaTeIIbHOE IBUKEHUE (3aTyXarolue
U BBIHYXJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBM)KEHUE, OTPaKEHUE 3BYKA, NPSIMOJUHEHHOE
pacnpocTpaHeHHe, OTPaKEHHE U IIPEIOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAaKEHHE CBETa,
pasjokeHue Oeloro CBeTa B CHEKTP U CIIOKCHHME CHEKTPalbHBIX IBETOB, AMUCIEPCUS CBETA,
€CTECTBEHHAs paJMOaKTHUBHOCTh, BOSHUKHOBEHHE JTMHEHMUATOr0 CIIEKTpa U3IYUYEHMsI) 110 OTIMCAHUIO UX
XapaKTEPHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SIBICHUE;

J pacrno3HaBaTh MPOSIBJICHUE WM3YYEHHBIX (DU3MUECKHUX SIBJICHUI B OKpY)KarolleM MUpe (B TOM
yuciie (pu3nueckre sBJIEeHUs B IPUPO/IE: IPUIMBHI U OTJIMBBI, ABMKEHUE T1aHeT COJTHEUHOM CHCTEMBI,
PEaKTUBHOE [IBUYKEHHE >KUBBIX OPraHHW3MOB, BOCIPHUATHE 3BYKOB JXMUBOTHBIMH, 3E€MJIETPSCEHUE,
ceificMuueckrue BOJIHBI, I[yHAaMH, 7XO0, I[BETa TeJ, ONTUYECKHE SIBJICHUS B MPUPOJIE, OMOIOTHMYECKOe
NecTBUE BUAMMOIO, YyIbTPa(UOJIETOBOIO U  PEHTTEHOBCKOTO  M3JIY4YE€HUH, €eCTECTBEHHBIN
paavoaKkTUBHBIN (DOH, KOCMHUYECKHE Jy4d, pPaJUOAKTHMBHOE H3JIyY€HHE NPUPOJHBIX MHMHEPAJIOB,
NeCcTBHE PaIMOAKTUBHBIX U3TyYEHU Ha OpraHu3M YeJOBeKa), IPU 3TOM NEPEBOJUTH MPAKTUUECKYIO
3a/1auy B y4eOHYIO, BbIIETSATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBICHMIA;

o ONMCBHIBATH M3y4YEHHBbIE CBOMCTBA Tel M (DU3MYECKUE SBJIECHUS, MCHOIb3Ys (usnueckue
BEIMUYUHBI (CPElHSAs M MIHOBEHHAs CKOpPOCTh Tejda NPU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE,
nepeMelleHue, MyTh, yriloBasi CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTrOCTH, CHUJA TSHDKECTH, YCKOPEHHE
cBOOOJIHOTO IaJIeHUs], BEC Tejla, UMITYJIbC Tella, UMIYJIbC CHIIbI, MEXaHUYecKas padoTa U MOIIHOCTS,
NOTEHIMAJbHAsl SHEprusl Teja, MOJHATOrO HaJ IOBEPXHOCTBIO 3E€MJIM, MOTEHIHMAIbHAs SHEPrHs
CKaTOM NpPYKUHBI, KMHETUYECKas SHEprus, IOJHAas MEXaHW4ecKas SHEeprus, Mepuoj U YacToTa
KoneOaHUH, JUIMHA BOJHBI, T'POMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IIOKa3aTellb
IIPEJIOMJICHUs. Cpelibl), NIPU ONUCAHUU IPABUIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOJIb3YEMBIX
BEIMYUH, 0003HaueHUs MU EIUHULBI (PU3NYECKUX BEJIUYMH, HAXOOUTH (DOPMYJIbl, CBSI3bIBAIOLIME
JAHHYIO (DU3MYECKYI0 BEIMYMHY C JAPYTMMHM BEIMYMHAMHU, CTPOUTh TIpadUKd HM3Yy4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIINYMH;

o XapaKTepu30BaTb CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U IPOLECCHI, MCIOJIb3ysd 3aKOH
COXpaHEHHs SHEpPrud, 3aKOH BCEMHUPHOTO TATOTEHMsI, HPUHIMII CYNEPIO3ULUM CUJI, HPUHIHII
oTHocuTesbHOCTU ["anmuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs MMITYJbCa, 3aKOHBI OTPAKEHUS U
IIPEJIOMJICHUS] CBETA, 3aKOHbI COXPAHEHMs 3apsJI0BOI0 M MAaCCOBOIO YMCEN NMPH SIACPHBIX PEaKIMsIX,
IIPU 3TOM J1aBaTh CJIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTUYECKOE BBIPAKEHHE;
J OOBACHATH (PU3NYECKHUE MPOLECChl U CBOMCTBA TE, B TOM YHUCJIE U B KOHTEKCTE CHUTYyalUi
[IPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BbIABIATh IMPUYUHHO-CICICTBEHHbIE CBSI3U, CTPOUTH
o0BbsicHeHHE U3 2—3 JIOTMYECKHUX IIaroB ¢ ONOPOi Ha 2—3 W3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUH,
($U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemaTh pacu€THble 3aJaud (OMHUpAroIIMecs Ha cHcTeMy M3 2—3 ypaBHEHHUH), HCHONb3Ys
3aKOHBI U (QOPMYJIBI, CBA3BIBAOUIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAlM3a YCIOBHS 3a7ayM
3aIUCBIBATh KPaTKOE YCIOBUE, BHIABIATh HEJOCTAIOIINE WIN N30BITOUHBIE JaHHBIE, BBIOUPATh 3aKOHbI
u (opMynbl, HEOOXOIUMBIE I pELIeHHs, MPOBOAUTH PACUYETBl U OLCHHWBATH PEATMCTUYHOCTH
MOJIy4YEHHOTO 3HaUeHHsI (PU3NYECKON BEIINUMHBI,

J pacrio3HaBaTh MpPOOJIEMbI, KOTOPHIE MOKHO PEHIUTh MpPH MOMOIIM (U3UUECKUX METOJOB,
UCIOJIb3YSl OIMCAHUE HCCIENOBAaHUS, BBIACHATh IPOBEPSIEMOE IPEANOJI0KEHUE, OLEHUBATh
IIPaBUJIBHOCTH MOPSJIKA IIPOBECHMSI UCCIIEOBAHMs, A€IaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIIbTATHI
HaOJI0IEHUH U OTIBITOB;



J MPOBOJIUTH OMBITHl MO HAOMIONEHHUIO (PU3MUECKUX SIBICHUN WM (PU3MUECKUX CBOWMCTB TeEl
(u3ydueHue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpPaHEHUS OHHEPIUH, 3aBUCUMOCTH IIE€pPHOJA
KoJIe0aHUN MPYKUHHOTO MasiTHUKA OT MAacChl Ipy3a M JKECTKOCTU HPYKUHBI U HE3aBUCHMOCTH OT
aMIUTUTYAbl MaJIbIX KOJICOaHUH, MPAMOIMHEHHOE pAaCIPOCTPAHEHUE CBETA, pa3JIoKeHHe Oesloro cBera
B CIEKTp, U3yYCHHE CBOMCTB M300paXKECHHUsS B IUIOCKOM 3€pKaJjie U CBOMCTB M300pakeHUs MpeaAMeTa B
coOuparomiell TMH3e, HaOMI0ACHNE CIUTOIIHBIX U JIMHEHYAThIX CIIEKTPOB M3ITyYCHHUS): CAMOCTOSATEIBHO
coOMpaTh YCTAaHOBKY M3 HU30BITOYHOTO Habopa 0OOpYIOBAaHHWS, OMHUCHIBATH XOJ| ONBITA U €ro
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOIBI;

J MIPOBOJIUTH MPH HEOOXOJMMOCTH CEPHIO MPSIMBIX M3MEPEHUH, OTpEeAessisl cpelHee 3HAYCHHE
n3MepsieMoil BeM4rHBI ((POKYCHOE PacCTOSTHUE COOMpAroIeil JIMH3b1), 000CHOBBIBATH BHIOOP criocoba
u3MepeHus (U3MepUTENbHOTrO Ipudopa);

J MPOBOJIUTH HCCIIECIOBAHUE 3aBHCUMOCTEH (PM3MUYECKUX BEIMYMH C HCIIOJB30BAHUEM MPSIMBIX
M3MEpEeHUH (3aBHCUMOCTH IIyTH OT BpPEMEHH NpPH PAaBHOYCKOPEHHOM [BIKEHUHM 0€3 HavyaabHON
CKOpPOCTH, TEpHoAa KOJICOAaHWH MaTeMaTHYeCKOro MasTHHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YIJa
OTpaXEHHsI CBETa OT yrila TaJeHWs W Yrja TpPeJOMIIEHHS OT Yrja TIaJaeHHs): IUIaHUPOBATh
WCCIIE/IOBAaHUE, CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (HKCHPOBATH pE3yAbTAaThl IOJY4EeHHOH
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BHJE TAaOMUI W TpadUKOB, NENaTh BBIBOJBI MO Pe3ylIbTaTaM
WCCIIeIOBaHUS;

o MPOBOJINTH KOCBEHHBIC M3MEpEHHS (U3NYECKUX BEIWYHH (CpPEeTHSS CKOPOCTh M YCKOpEHHE
TeNa TPHU PaBHOYCKOPEHHOM JIBMIKEHHH, YCKOPEHHE CBOOOTHOTO TMaleHHs, KECTKOCTb MPYKUHBI,
KO3(G(UIMEHT TpeHHUs] CKOJBKEHUS, MeXaHuuyeckas paboTa M MOIIHOCTb, YacTOoTa M TEpUOj]
KOJICOaHWH MaTEeMaTHYeCKOTO W TPY)KHHHOTO MAasTHHUKOB, ONTHYECKas CHJa COOHMpAromiel JIMH3HI,
pamMoaKTHBHEIM (POH): TUTAHUPOBATH H3MEPEHHUs, COOMPATh AKCICPUMEHTAIBHYIO YCTaHOBKY W
BBITOJIHATE M3MEPEHHS, CIexysd NMPEIJIOKCHHOW WHCTPYKIWH, BBIYMCIATH 3HAUCHHWE BEIUYHMHBI U
aHAIM3UPOBATH MOJTYYCHHBIE PE3YIbTATHl C YUETOM 3aJaHHON MOTPELIHOCTH U3MEPEHHIA;

. coOJr01aTh MpaBHUJia TEXHUKU O€30MaCHOCTH MPH padboTe ¢ Ja00paTOpHBIM 000PYI0BaHUEM;

J pa3nuuaTh OCHOBHBIC NPU3HAKM HM3YYCHHBIX (U3NYECKUX MOJENeil: MarepuaibHas TOYKa,
a0COIOTHO TBEPIOE TENO, TOUYEUHBIH HMCTOYHUK CBETA, Jyd, TOHKas JIMH3a, IUIAHETAapHAas MOJEIb
aToma, HyKJIOHHAsl MOJIEJIb aTOMHOTO SI/Ipa;

J XapaKTepu30BaTh MPUHIMITEI JEUCTBHS M3YYCHHBIX NMPHOOPOB M TEXHHYECKUX YCTPOMCTB C
OIIOpOM Ha MX OMHUCAHUS (B TOM YHUCIE: CHHJIOMETpP, AaTYUKHU ITOJIOKEHUS, PACCTOSIHUS U YCKOPEHHUS,
pakera, 9XOJIOT, OYKH, IEPHUCKOI, (oToammapar, ONTHYECKUE CBETOBOJIBI, CIIEKTPOCKOI, J03UMETD,
Kamepa BuibcoHa), HCIONB3ys 3HAHUS O CBOWCTBaX (PU3MYECKUX SBICHUH W HEOOXOAUMBIC
¢du3HUecKre 3aKOHOMEPHOCTH;

J UCIIONIb30BATh CXEMbl W CXEMAaTHUYHBIE PHUCYHKH HW3YYCHHBIX TEXHHYECKHX YCTPOMHCTB,
U3MEPUTEIIbHBIX TPHUOOPOB W TEXHOJIOTMUECKHX IIPOLECCOB INPH PELICHUH Y4eOHO-TPaKTUYECKUX
3aj1a4, ONTHYECKHE CXEMBI JUISl TIOCTPOCHHUS H300paKEHNH B IUIOCKOM 3epKaJie U COOMpAIOIeH JINH3E;

J NPUBOJUTH MPUMEPHI (HAXOIUTh MH(OPMALIMIO O MpUMepax) MPaKTHYECKOTO HCHOJIb30BaHUS
(du3MUeCKUX 3HAHWN B MOBCEAHEBHOM JKM3HU JUIS OOecredeHus 0e30IacHOCTH NPH OOpalieHuH C
npubopaMy U TEXHHYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 310pOBbS U COONIONCHUS HOPM
9KOJIOTMYECKOTO OBEACHHS B OKPY)KaIOIIeH cpene;

J OCYIIECTBIATH MOUCK MHPOPMaLUK (PU3NIECKOro cojiepxanus B VIHTepHeTe, CaMOCTOSATENIBHO
dopMynupys TOMCKOBBIH 3ampoc, HAXOJIUTh IYTH OIpEIeseHUs] JOCTOBEPHOCTU IOJIy4YEeHHOU
nH(pOpMaIUK Ha OCHOBE UMEIOILIMXCS 3HAHUN U TOMOJHUTEIbHBIX UICTOYHUKOB,;

J UCIOJb30BaTh MPH BBHINOJIHEHUM YYEOHBIX 3aJaHUM HAy4YHO-TMOMYJSPHYIO JIUTEpaTypy
(GU3NYECKOTro CoAep)KaHus, CIpaBOUHbIE MaTepHaibl, pecypchl ceTh VHTepHeT, Bi1ajgeTh mpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3zoBaHus NHPOPMALUHU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

J CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE WH(pOpMalUU U3
HECKOJIBKUX HMCTOYHUKOB (DU3UUECKOT0 COJCpKAaHUSA, MYOJUYHO MPEACTABIATh PE3YJIbTAaThI
MIPOEKTHON MJIM MCCIIEA0BATENIbCKOM JEATENbHOCTH, MPU 3TOM I'PaMOTHO HCIOJIb30BaTh M3YYEHHBIN



MOHATUHHBIN arnmapar u3y4aeMoro paszena (pU3UKH U CONPOBOXKIATh BHICTYIJICHHE NPE3CHTAIMEH C
y4€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE 7 KJIACC

Kosau4vecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIE (LN (POBbBIE)
Konrpoiasbnbie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI
Pazjnen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY-KAKOIIEro MUpa
bubmmoreka [{OK
11 dusuka - HayKa 0O one 2
HIsHia - Hayka o TpHpoX https://m.eds00.ru/7f416194
1.2 du3nyeckne BEINYUHEI 2 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bu6moreka [IOK
1.3 EcrecTBeHHOHA i METOJT TT03HA 2 1
TECTBCHHOHAY DI METOA HOSHAHIA https://m.eds00.ru/7f416194
Hroro mo pazueny 6
Pasznen 2. [lepBoHayaibHbIe CBEJICHUS 0 CTPOCHUM BelleCTBA
bu6moreka [IOK
2.1 C 1
TPOCHHE Belmectsa https://m.eds00.ru/7f416194
59 JBrykeHre u B3aUMOACHCTBUE YaCTHII 5 1 bubmuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 Ar 2
PETTHRIC COCTOMIIA Bemectna https://m.eds00.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IelicTBHE TeJl
bubmuoreka [JOK
3.1 M 3
CXAITICCKOT ABIDRERIC https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.2 n 4 1
HOPIULE, MACCa, ILIOTHOCTS https://m.eds00.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

bubmuoreka [IOK

. .B 14 2
33 Cua. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 4. laBnenune TBEPABIX TeJl, AKUAKOCTEH H ra3o
41 Hasnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprerie KuAKOCTH > https://m.eds00.ru/7f416194
bubmmoreka [{OK
4. A
3 TMOChEpHOE AaBIICHHe 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha 7 3 bubnuorexa [JOK
' MOrPYKEHHOE B HUAX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTB. JHEPrUst
bu6moreka [IOK
5.1 Pa6 3 1
aboTa H MOILHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 IT 5 1
POCTBIE MEXAHUIMHT https://m.edsoo.ru/7f416194
5.3 MexaHuveckas SHEPTHsl 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 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

8 KUIIACC

KoaudecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pasnen 1. TensioBble siBIeHUsI
bu6mmoreka [{OK
1.1 i 7
CTpoeHHE 1 CBOHCTBA BElCCTBA https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 T 21 1 5
CIDIOBHIC HPOTECChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpu4yecKue 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsIbl. 3apSKECHHbIC 5 1 bubnuoreka [JOK
' Tesa M UX B3aUMOJICICTBIE https://m.edsoo.ru/7f4181ce
. . bu6moreka [IOK
2.2 ITocTosSTHHBIN 3JIEKTPUUYECKUN TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SIBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 C) 4
FICKTPOMArIHTHA HEyid https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Konrtpoiasbubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. Mexanuveckue siBJIEHUS
11 MexaHn4ecKoe JBMKEHHE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIIHMCAaHUs https://m.edsoo.ru/7f41a4a6
b K
1.2 BzaumMopeiicTBue Ten 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 Bubamorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannuyeckue KojJe0aHUs U BOJTHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXATITICCKHE KOJICOAMHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
HAHUHCUIEC BOJERL SB5% https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DiieKTpOMarHuTHOE 1M0Jie H 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMAarHuTHOE MOJIE U 6 5 bubnunoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3znen 4. CBeToBbI€ SIBJI€HUS
4.1 3aKOHBI PaCIPOCTPAHEHUSI CBETA 6 2 Bubmmorexa LIOK

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

bubmuoreka [IOK
4.2
JIuH3BI M ONTHYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€e sIBJICHUS
bubmmoreka [IOK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
52 (-Tpoetiite aTOMHOTO 57pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
53 FICPHBIC peaKints https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBToOpuTEIbHO0-00001IAK0 1M MOAYIb
6.1 [ToBTOpEeHuUE M 0000IIEHNE COACPIKAHUS 9 9 bubnuorexa [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHHUE 7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Jlara usy4yenus

Bcero | KouTpoJsbHbIe
padoThI

IIpakTHYeckue
padoTsI

[Inanupye

Masd

dakTuuec

Kas

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[IepBuunsIlil nHCTpYKTaX 110 Th.
®du3nKa — Hayka O MPUPOJIE.
SABnenus npupoel. Pusndeckue
SIBJICHUS

02.09

MexaHndeckue, TCILUIOBEIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

05.09

dwu3nyeckue BEITMYNHBI U HX
M3MEpeHUE

09.09

Th Ypok-uccnenoBanue
"U3mepenue TeMnepaTypsl Ipu
MTOMOIIY JKUIKOCTHOTO
TEpMOMETpa U JaTyuKa
Temneparypbl”

12.09

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKH U3Y4aIOT
npupoay. EcrecTBeHHOHAy4YHbIN
MeTo no3Hanus. Onucanue
(bu3MYECKUX SIBJICHUN C TIOMOIIBIO
Mojenen

16.09

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a

Tb Ypoxk-ucciaenosanue
"[IpoBepka runoTe3bl: 1aabHOCTh

19.09



https://m.edsoo.ru/ff09f72a

110J1€Ta MIapUKa, IIyIIEHHOTO
TOpU30HTAJIBHO, TEM 60JIBIJ_I€, qcM
0oJIbIIIe BEICOTA TyCcKa"

Crpoenue BemiectBa. OIBITHI,

7 OKa3BIBAIOIINE TUCKPETHOE 23.09 bubmmorexa [TOK
. HIHe AnCkp ' https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIEeCTBA
bubmmoreka [{OK
8 26.09
JIBIDKEHHE HACTHIL BEIICCTRA https://m.edsoo.ru/ff0a013e
Tb Ypoxk-uccnenoanne «OMbITHI
9 10 HAOJIFOIEHUIO TEILUIOBOTO 30.09
pacIIupeHus ra30By»
10 ArperatHble COCTOSIHHSI BEIIECTBA 03.10
B3anMocBs3p Mexk 1y cBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHHUSIX M UX bubmuorexa [JOK
11 07.10
ATOMHOMOJIEKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoerreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUH BObBI
MexaHudeckoe IBUKEHUE.
12 PaBHOMEpHOE 1 HEpABHOMEPHOE 10.10 bubmnorexa [TOK
p p p ' https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bubmuoreka [JOK
13 C .E 14.10
KOPOCTD. EAUHHIBT CKOPOCTH https://m.edsoo.ru/ff0a079c
bubnuoreka [JOK
14 P 17.10
ACHCT [YTH H BPEMCHH ABIDKCHIA https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH UHEPITUH.
15 B3aunmopelicTBre Ten Kak MpUYMHA 21.10 Bubmorexa OK

HU3MCHCHUS CKOPOCTU NBUKCHU

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

TCI

16

IInotHOCTH Bemiectsa. Pacuer
Macchl M1 00beMa Telia o ero
IUIOTHOCTH

24.10

bubmmoreka [{OK
https://m.edsoo.ru/ff0a0fee

17

Tb JlabopatopHas padora Nel o
Teme: «OrnpezeneHne MmIOTHOCTH
TBEPAOTO TEIa»

07.11

18

Permenue 3amay mo teme
"TImoTHOCTH BemecTra"

11.11

bubmmoreka [{OK
https://m.edsoo.ru/ff0al23c

19

Cuita Kak XapaKTepHUCTHKA
B3aumoieiicTBus Ten. Cumia
ynpyroctu. 3akoH ['yka

14.11

20

Tb JlabopaTopnast pabota Ne2 mo
teme: «/3ydeHne 3aBUCUMOCTH
pacTspxeHus (aedopMariim)
MPYXUAHBI OT MIPHIIOKESHHOM CHITBI»

18.11

21

SIBnenune TtaroreHusa. Cuia
TSHKECTHU

21.11

22

CBs3b MEXKY CUJION TSXKECTH U
Mmaccoi Tteaa. Bec Ttena. Pemenune
3aga4 no reMe "Cuna Tsokectr"

25.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cua TsDKeCTH Ha APYrux
mna"erax. @u3nyeckue
XapPaKTCPHUCTUKHU TIJIAHCT

28.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0a1502

24

N3mepenue cuit. JlnHamomeTp

02.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HeBecomocTh

05.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26

CrnoxxeHue IByX CHIL,
HaIIpaBJICHHBIX 10 OJTHON IIPSIMOM.
PaBHOelicTBYIOIIASA CHIT

09.12

bubmuoreka [JOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agau no reme
"PaBHogeiicTByromas cui"

12.12

28

TpeHune CKoNIbXKEHUS U TPEHUE
nokos. Tpenue B nmpupoae u
TEXHUKE

16.12

bubmmoreka [{OK
https://m.edsoo.ru/ff0alb9c

29

Tb JlabopaTopnast padota Ne3 o
Teme: «l/3yueHne 3aBUCHUMOCTH
CHJIBI TPCHUSA CKOJIBXKCHUA OT
CHJIBI JaBJICHUA U XapaKTepa
COTIPUKACAIOLIUXCS
MMOBEPXHOCTEI

19.12

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpenierecHue
PaBHOJEHCTBYIOIIECH CHJITBI

23.12

31

Pemrenue 3agay nmo remam: «Bec
tenay, «I'paduueckoe
n3o0pakeHue crn, «CHIIb,
«PaBHOACHCTBYIOIIAS CHID»

26.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTpoabHast padora 1o temam:
«MexaHHYecKoe JIBUKCHUEY,
«Macca, TIIOTHOCTBY, «Bec Tenay,
«I'padudeckoe n3o0pakeHHe
cy, «Cuib»

30.12

30.12

33

Hasnenue. CriocoObl yMEHBIIEHUS
U YBEJIMYEHHUS JaBJICHUS

13.01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

Z[aBJ'IeHI/IC rasza. 3aBUCHMOCTb

16.01

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

IaBJIEHHS ra3a OT 00bEMa,
TeMIepaTypsl

https://m.edsoo.ru/ff0a2376

IToBTOpHBINM HHCTpYKTaX 0 Th

[Tepenaua naBiieHus: TBEPABIMU

bubmmoreka [{OK

35 20.01
TeJIaMU, )XUJKOCTSIMHI U ra3aMu. https://m.edsoo.ru/ff0a25b0
3akoH [lackans
JlaBjeHue B )KUJIKOCTH U rase,
36 BBI3BAaHHOE JEHCTBUEM CHUIIBI 23.01 bubmmorexa [TOK
' https://m.edsoo.ru/ff0a2718
TSOKECTH
Pemenue 3amad mo reme Bu6 1OK
nonroTeKa
7 ' 27.01
3 «HlaBJICHHE B XHIKOCTH H rase https://m.edsoo.ru/ff0a2826
3akoH [Tackamsy
bu6moreka [IOK
38 Coo0 30.01
OODIAIOIIHECH COCY bt https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK
i 03.02
39 I'napapiieckuii npece https://m.edsoo.ru/ff0a3136
40 MaHOMeTpB{: [ToprrHeBoi 06.02
YKHJIKOCTHBIN HAcocC
Atmocdepa 3emun. [IpuanHsb
CYIIIECTBOBAHUS BO3 HOU
T AV bu6mmoreka [JOK
41 000J109kH 3eMITH. 3aBUCHUMOCTh 10.02
https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO JAABJICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
Bec Bo3nyxa. AtmMocdepHoe bubnunoreka [JOK
42 13.02
JTaBJeHHUE https://m.edsoo.ru/ff0a2b5a
W3mepenune atMmocdepHOro bubnuoreka [IOK
43 17.02
nasieHus. OnelT Toppuuenn https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(hEepHOTO 20.02 bubnunoreka [JOK



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

JIABJIEHUS OT BBICOTHI HaJl yPOBHEM
MOpst

https://m.edsoo.ru/ff0a2fc4

45

Bapomerp-anepouns. ATmochepHoe
JaBJICHUE Ha Pa3JIMYHBIX BHICOTAX

24.02

bubmmoreka [{OK
https://m.edsoo.ru/ff0a2fc4

46

Pemenne 3amag mo Teme
"AtmocdepHoe naBiaeHue"

27.02

47

JlelicTBUE )KUJIKOCTH M Ta3a Ha
MIOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuiia

03.03

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3276

48

Tb JlabopaTopnast pabota Ne4 o
teme: «OrnpeaeneHue
BBITAJIKUBAIOIIEH CHITBI,
JEUCTBYIONIEN HA TEJIO,
MOTPYKEHHOE B KUAKOCTH)»

06.03

bu6moreka [IOK
https://m.edsoo.ru/ff0a33fc

49

Tb JlabopaTopnast pabota Ne5 o
TeMe: «HcciaenoBanue
3aBHCHMOCTH Beca Tejia B BOJE OT
00BbEMa NOTrpy>KEHHO B KUKOCTD
4acTu Tena»

10.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue ten

13.03

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

Tb JlabopatopHas padota Ne6 mo
teme: "KoHcTpynpoBaHue
apeoMeTpa WK KOHCTPYHUPOBaHUE
JIOJKU U ONIPENEIICHUE €€
rpy3onoaséMHocTH"

17.038

52

Pemenue 3agau no remam:
«IInaBanue cynos.

20.03

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

BosayxomiaBanuey, «/laBienue
TBEPJIbIX TEJ, )KUJIKOCTEU U Ta30B»

53

Mexanndeckas paborta

24.03

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3f82

54

MomuHocTts. EquHuIBl MOIITHOCTH

27.03

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3f82

55

Tb Ypoxk-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
noabéMe 1o JectHuue"

07.04

56

[IpocTeie MexaHu3MBI. Phryar.
PaBHOBecue cuit Ha ppryare

10.04

57

KonTtpoJubHas padora 1o reme
«/laBneHue TBEpABIX TEN,
JKUIKOCTEN U ra3oBy /
Bcepoccuiickasi npoBepoYHast
padora

14.04

58

PesepBubriit ypok. Pabora ¢
TeKcTaMu 1o Teme «J/laBienue
TBEPABIX TN, )KUAKOCTEH U ra30B»
/ Beepoccuiickasi mpoBepoYHast
padora

17.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Poruaru B TexHuke, ObITY U
npupoje. Th JlabopatopHas
pabota Ne7 o Teme:
«HccnenoBanue ycinoBUid
paBHOBECHS pblUara»

0.5

21.04

bubnuoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau 1o teme «Y CI0BUSA
paBHOBECHS pblUara»

24.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

Koadduuuent nomneznoro
nerctBusa Mmexanusma. Th
Jlaboparoprast pa6ota Ne§ mo
teme: «M3mepenune KII/]
HAKJIOHHOM TIJIOCKOCTH

0.5

28.04

62

Pemenune 3amau o teme "Pabora,
MomHocTh, KIT/["

05.05

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4c48

63

Mexanundeckast SHEpTHsl.
Kunernueckas u noteHuMaibHas
SHEPTUs

08.05

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4252

64

3aK0oH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

12.05

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

65

Tb Ypok-3KCIIEpUMEHT 110 TEME
"DKcepuMEeHTAIbHOE
OTIpECIICHUE U3MEHECHUS
KHUHETUYECKOU U IMTOTEHIINATILHOU
SHEPIruU MPY CKATHIBAHUM TeJa M0
HaAKJIOHHOM IIOCKOCTH"

15.05

66

KonTpoabHast padora 1o teme
«PaboTa 1 MOIITHOCTb. DHEPTHUs»

19.05

67

PesepBubIit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHndeckoe IBUKeHUe"

22.05

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHrlit ypok. Pabora ¢
TeKkcTaMmH 1o Teme "PaboTa.
Mo1HOCTB. DHEprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

Jlara usy4yenus

Kosnu4yectBo 1yacos DJIeKTPOHHBbIE
udposbie
Nen/m | Tema ypoka Kontpo | IIpakrny | Ilian dakr mupp
o0pa3oBaTe/ibHbIE
Bcero JIbHbIE ecKue
pecypcsl
padoTel | padoThI
BBonubiii uncTpykTax no Th. OcHoBHBIE
1 MTOJIOKCHUS MOJICKYJIIPHO-KUHETHIECKON 1 03.09 bubmorexa HOK
y1Ap ' https://m.edsoo.ru/ff0a5256
TEOPHH U MX OIBITHBIC TIOITBEPIKICHUS
2 Macca 1 pa3mep aTOMOB U MOJIEKYIT 1 05.09
3 Moaenu TBEpAOTO, )KUAKOTO U 1 10.09 bu6moreka [IOK
razo00pa3HOro COCTOSIHUM BEIleCTBa ' https://m.edsoo.ru/ff0a540e
OObsicHEHUE CBONCTB TBEPIOTO, KUKOTO U
a3000pa3HOro COCTOSIHUI BEIlecTBA Ha
4 r pazHoT uT SIHUU BellecTBa H 1 12.09
OCHOBE TOJIOKEHU I MOJIEKYISIPHO-
KMHETUYECKON TEOPUH
bu6mmoreka [JOK
5 K 1 17.09
PHCTAILIHHCCKHE 1t aMOPHBIC Tea https://m.edsoo.ru/ff0a5800
CmauuBaHue U KanuJUISIPHOCTD. bubnuoreka [JOK
6 1 19.09
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHHue U CKATHE 1 24.09 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
T .C
8 emneparypa. CB3b TeMIiepaTypbl O 1 96.09
CKOPOCTBIO TETIOBOTO IBUYKEHUS YACTHI]
9 Buytpennss sHeprus. CriocoObl U3MEHEHUS 1 01.10 bubnuoreka [IOK
BHYTPEHHEH HEPruu ' https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 03.10 bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Tb Ypok-koHbpepenuus "lIIpakTiuueckoe

11 HCIIOJIb30BAHNE TEIUIOBBIX CBOMCTB BEIIECTB 08.10 bubnmorexa LHOK
.\ ' https://m.edsoo.ru/ff0a65c0
Y MaTEpUasIoB B LIEISIX SHEProcOepexeHs
12 KoaunuecTBo TemnoTel. Y aenbHas 10.10 bub6mmorexa [{OK
TEIIIOEMKOCTh ' https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIIOBOTO OajaHca. 15.10 bubnuorexa [JOK
TennooOMeH U TETIOBOE paBHOBECHE ' https://m.edsoo.ru/ff0a7088
Tb JlabopaTopnast pabota Nel mo teme:
14 "Uccne (I))BaHer SIBJI;CHI/IH TEIUI00OMEHa ITpH 17.10 bubmorexa HOK
8 . . ,]? ' https://m.edsoo.ru/ff0a6a98
CMEIIMBAHHMH XOJIOTHOW U TOPSYel BOJIBI
Pacuer xonmdecTBa TEIUIOTHI,
15 HEOOXOMMOTO JJII HarpeBaHus Teja 1 22.10
BBIZICIIIEMOTO MM TTPH OXJIaXKICHUU
Tb JlabopaTopnast pabota No2 o teme:
16 "Onpenenenne yaenbHON TETUIOEMKOCTH 24.10 bubmorexa OK
ped . A ' https://m.edsoo.ru/ff0aébb0
BEIIECTBA
DHeprus TOoIMBa. Y aeinbHas TemioTa bubnuoreka [JOK
17 05.11
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[TnaBneHue U OTBEpCBaHHE
18 KPUCTAJUIMYECKUX TeJ. Y eibHas TemioTa 07.11 bubmorexa HOK
P A ' https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
Tb JlabopatopHas padota Ne3 mo teme:
19 "OnpeneneHue yaeabHON TEII0ThI 12.11 bubmmorexa [JOK
b }? ' https://m.edsoo.ru/ff0a72fe
IJIABJICHUS JIbJ1a
ITapooGpazoBaHue U KOHJEHCALHSL. bubnuoreka [IOK
20 14.11
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenne. Y nenpHas Tennora 19.11 bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EepHOTO TaBICHHUS

https://m.edsoo.ru/ff0a786¢

Bnaxnocts Bo3ayxa. Th Jlaboparophas

bub6mmorexa [{OK
22 abota Ned o reme: "Omnpenenenne 21.11
P . ped " https://m.edsoo.ru/ff0a7628
OTHOCHTEIIEHOM BJIQXKHOCTH BO3lyXa
Pemrenne 3ana4d Ha onpenieneHue
23 ! PeA 26.11
BJIQKHOCTH BO3/IyXa
[TpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENEH.
24 [TapoBas TypOuHa. /[BUraTens BHyTpEeHHETO 28.11
CTOpaHUs
o5 KII[ TermoBoro nuratens. TenaoBbie 03.12 bubmuorexa [JOK
JBATATENH U 3aIIUTa OKPYKAIOIIEH CpeIbl ' https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHEeHHUs U MPeBpaleHUs
26 P PeBpat 05.12
SHEPruM B TEIUIOBBIX MpoLIeccax
[ToaroroBka K KOHTPOJIBHOM paboTe MO
27 teMe "TemnsoBele sBiaeHus. 3menenue 10.12 bubamorera LOK
. | ' https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI BelllecTBa
KonTpoabHast padora no teme "Tennossie
28 sBiieHUs. MI3MeHeHue arperaTHbix 12.12 bubmmorexa [IOK
i " P ' https://m.edsoo.ru/ff0a86ae
COCTOSIHUI1 BeIlecTBa
DnexTtpusanus Ten. J[Ba poga
29 prsan Hsa pox 17.12
AIIEKTPUYECKHUX 3aPSI0B
30 Th Ypok-uccnenoBanue "IneKkTpusanus 10.12
TeJ UHAYKIUEH U IpU CONPUKOCHOBEHUH" '
B3aumopelicTBre 3apsyKeHHBIX Tell. 3aKOH bubnuoreka [IOK
31 24.12
Kynona https://m.edsoo.ru/ff0a87e4
32 Onexrpuueckoe nojue. HampsokeHHOCT 26.12 26.12 bubnuoreka [IOK



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

NeKTpU4ecKoro noJs. [IpuHnun
CYNEPHO3UIUU ANEKTPUUECKUX MOJIEN

https://m.edsoo.ru/ff0a8a0a

IToBTOpHBINM HHCTpYKTaxX 10 Th

33 Hocutenu snekTprudeckux 3apsioB. 14.01 14.01
DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOJHUKY U TUANIEKTPUKU. 3aKOH 16.01 bubnnorexa [JOK
COXpaHEHUs EKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha TPUMEHEHUE CBOMCTB 2101 bubnuoreka [JOK
AIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKHUN TOK, YCIIOBHS €T0

36 cymecTBoBaHus. VIcTOUHUKH 23.01 bubamorexa [JOK

https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
. bubmuorexa [JOK

37 JleficTBUS SEKTPUIECKOTO TOKA 28.01 httos://m.edsoo.ru/f0a96b2
Tb Ypok-uccnenosanue "/lelictBue

38 ANEKTPUYECKOTO TI0JIsSI Ha IPOBOTHUKHU U 1 30.01
JUAIEKTPUKHT"

39 DJIEKTPUYECKHUI TOK B METaslIax, 04.02 bubnuoreka [JOK
SKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuYecKas 1enb U €€ COCTaBHbIC YaCTH 06.02
Cuna toka. Th JlabopaTopHast pabota Ne5

41 o teme: "M3mMepeHue u peryiupoBaHue 0.5 11.02 bubmorexa HOK

" https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DnexTpuueckoe HanpsbkeHue. BoabTmerp.

42 Tb JlaGopatopHast padota Neb o teme: 05 13.02 bubnuoreka [IOK
"N3mepeHue u peryJimpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 ConpoTusieHne NPOBOAHMKA. Y IEIBHOE 18.02 bubnuoreka [IOK



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

COIIPOTUBJICHUEC BCIICCTBA

https://m.edsoo.ru/ff0aa738

Tb JlabopaTtopHast pabota Ne7 mo teme:
"3aBUCUMOCTb JIEKTPUUYECKOTO

bu6mmorexa [IOK

44 , 20.02
COIPOTHBIICHUS TIPOBOJIHUKA OT €TO JUTHUHBI httos://m.edsoo.ru/ff0aa738
TUIONIA/INA TTOTICPEYHOTO CEUCHUS U
Martepuana"

45 3aBUCUMOCTD CHJIBI TOKA OT HAIIPSHKEHUSI. 25 02 bubnuoreka [JOK
3axon Oma Juig yyacTKa Lenu ' https://m.edsoo.ru/ff0aad4a
Tb JlabopaTopnast pabota Ne§ mo teme:

"UccnemoBadnue 3aBUCHMOCTH CHIIBI TOKa,
46 WAYIIEro Yepe3 Pe3nucTop, OT 27.02 bubamorexa [JOK
AV pes P P> ' https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHUS PE3UCTOPA U HATIPSDKECHUS
Ha pe3ucrope"

47 [TocnenoBarenbHOE U apasuieIbHOE 04.03
COEJIMHEHUS POBOIHUKOB
Tb JlabopaTopnast pabota Ne9 mo teme:

48 "I[IpoBepka nmpaBusa CIOKEHUS 06.03 bubnuoreka [IOK
HanpsHKEHUU MPHU MOCIE0BATEIBHOM ' https://m.edsoo.ru/ff0aaa58
COCJIMHEHUH ABYX PE3UCTOPOB"

Tb JlabopaTopnas padora Nel0 mo Teme:
49 "[IpoBepka npaBuia Ui CUJIbI TOKA MPU 11.03 bubmmorexa [OK
POBEPTa TIp 8 P " ' https://m.edsoo.ru/ff0aadle
napayuiebHOM COSAMHEHUN PEIUCTOPOB
Pemenue 3a1ay Ha IpUMEHEHHUE 3aKOHA
50 OMa 11 pa3IMuHOTO COEUHEHUS 13.03 bubmmorexa [IOK
AP A ' https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB

51 PaboTa 1 MOLTHOCTH EKTPHUUECKOTO TOKA. 95 03 bubnuoreka [IOK
3akoH J[xoyns-Jlenna ' https://m.edsoo.ru/ff0ab124

52 Tb JlabopatopHast padota Nell no Teme: 27.03 bubnuoreka [IOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

"Onpenenenue pabOTHl U MOITHOCTH
ANEKTPUUECKOTO TOKa"

https://m.edsoo.ru/ff0ab3e0

DneKTpuyecKue 1enu U MoTpeOuTenu

bu6mmorexa [IOK
53 3JICKTPUYECKOM dHepruu B ObITy. KopoTkoe 08.04
p p Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 IlocTossHHBIC MarHUTHI, UX B3aUMOJCHCTBHE 10.04
55 Tb Ypok-uccnenosanue "M3yuenue nonei 1 15.04 bubnuorexa [JOK
IIOCTOSTHHBIX MardHuTOB" ' https://m.edsoo.ru/ff0ac3d0
56 MaruuTHOE Tosie. MarHuTHOE T0J1e 3eMITH 17,04 bubmmoreka [IOK
M €ro 3HaYeHHe I KU3HHU Ha 3eMite ' https://m.edsoo.ru/ff0acOba
[ToaroroBka K KOHTPOJIBHOM paboTe MO
57 Teme "DIEeKTPUYECKUE 3apsIbl. 99 04 bu6moreka [IOK
3apspKeHHBIC Tella M X B3aUMOJICHCTBUS. ' https://m.edsoo.ru/ff0abd2c
[TocTosIHHBIN 3IIEKTPUUYECKHIT TOK"
KonTpoabHas padora 1o teme
"DnexkTpuueckue 3apsaabl. 3apsyKeHHBIE Tena
. . bu6mmoreka [IOK
58 U UX B3auMoueicTBus. [locToSIHHBIA 24.04
5 " . https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok" / Beepoccuiickas
poBepoyHas pabora
PeseprHbIit ypok. PaboTta ¢ Tekcramu no
" . . " bubnuoreka [JOK
59 Teme "I1oCTOSTHHBIN EKTpUISCKUN TOK" / 29.04
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickasi npoBepoyHasi padora
OnbIT OpcTena. MaruutHoe mnose
bubmuoreka [JOK
60 ANEKTPUYECKOTO TOKa MarHuTHOE 1oJie 06.05
https://m.edsoo.ru/ff0ac1d2
KaTYILIKH C TOKOM
[IpumeHeHne SIeKTPOMarHuTOB B TEXHUKE. BuG OK
61 Tb JlabopatopHast padota Nel2 no Teme: 0.5 08.05 nomorexa L

"N3yueHue neiCTBUSI MarHUTHOTO TOJISI Ha

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

MIPOBOJIHUK C TOKOM"

62

DNEeKTPOIBUTATENb TOCTOSIHHOTO TOKA.
Hcnonp30BaHue SIEKTPOIBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U Ha
tparcnopte. Th JlaboparopHas pabota
Nel3 no teme: "KoHcTpynpoBanue u
n3y4deHue paboThl JIEKTPOABUTATEINS "

13.05

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

63

Omnbrter @apages. 3aKoH
AJNIEKTPOMAarHUTHOM MHAYKIMH. [IpaBuio
Jlenna

15.05

64

OnekrporeHeparop. CocoOsl MoTydeHUs
AIEKTPUICCKOM SHEPTUHU. DIEKTPOCTAHIINN
Ha BO300HOBIISIEMBIX HCTOYHUKAX OHEPTrUun

20.05

65

[ToaroroBka K KOHTPOJIBHOM paboTe MO
Teme "DIEeKTPUYECKUE U MarHUTHBIE
sIBJICHUS "

66

KonTpoabHast padora 1o teme
"DNEeKTpUUECKUE U MarHUTHHIC ABJICHUSA"

bu6moreka [IOK
https://m.edsoo.ru/ff0ach14

67

PesepBHbIit ypok. PaboTta ¢ Tekctamu no
teme "TenoBsie siBJIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHelit ypok. Pabota ¢ TekcTamu 1o
TeMe "MarauTHele SBJIeHUA"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

145
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https://m.edsoo.ru/ff0acc5e

9 KUIIACC

Koam4ecTBo 4acoB flata usyuenits JJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
n/n B Kontposbubie | IlpakTnueckue ILlianupye | @akTuyec | ofpazoBaresibHbIE
cero
padoThI padoTsI pecypchl
Mmasi Kasi
BBoanslii uncTpykTax o Th.
1 MexaHu4ecKoe ABUKCHUE. 1 01.09
MarepuaiibHasi TOUKa
Cucrema oTcuerTa. BuG 1OK
nonroTeKa
2 OTHOCHUTEIIBHOC 1 02 .09
THOCHTEIBHOCTD https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHIKCHHS
PaBHOMEpHOE IpsIMOJIMHEHOE bubnuoreka [IOK
3 1 05 .09
JNIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe npsAMoMHETHOE
4 nekenue. CpeaHsis u 1 08 .09
MTHOBEHHAsI CKOPOCTh
[Ipsimonunelinoe
5 ABHOYCKOPEHHOE JABIIKCHHUC 1 09.09 bubmorera [JOK
P YORop A ' ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh NPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBHKEHUS. 1 12 .09
I'paduk ckopoctu
Tb JlabopaTopnas pabota Nel o
teme: "OrnpeneneHrue yCKOpEeHUs
7 Tena npu I:Bgo CKO e}II-IHOI\I/)I 1 1 15.09 bubmotera [JOK
PH PABHOYCHOP . ' https://m.edsoo.ru/ff0adb18
JBKCHHUH 10 HAKJIOHHOM
IJI0CKOCTH"



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

CBoboaunoe nagenue teil. OnbIThL

8 16 .09
lanunes
PaBHOMEpHOE NBUXKEHHE 11O
9 okpyxHocTu. Ilepron u gacrora 19 09 bubnuorexa [JOK
oOparmenus. Jluneiinas u ' https://m.edsoo.ru/ff0ael76
YIJIOBAasi CKOPOCTH
10 LlenTpocTpemMuTenbsHOE 29 09
YCKOpEHHUE
11 [IepBeiit 3ak0oH HprotoHa. Bexkrop 23 09 bubnnorexa [JOK
CHITBI ' https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 26 09 bubnuoreka [IOK
PaBHOIEHCTBYOMIAs CUIIA ' https://m.edsoo.ru/ff0ae72a
Tpernii 3akoH HproTOHA. bubnuoreka [IOK
13 29 .09
Cynepnosunus cun https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEeHEHUE 30 09 bubnuoreka [IOK
3akoHOB HproTOHA ' https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [JOK
15 C .3 r 03 .10
FIE YHPYTOCTH. SAKOH & yika https://m.edsoo.ru/ff0aeca2
16 Pemrenue 3agaug mo teme «Cuia 06 10
YOPYTOCTH»
Tb Jlabopatopnas padota Ne2 no
17 Teme: «OrnpeneneHue )KeCTKOCTU 07 .10 bubmorexa HOK
’ be ' https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bubmuoreka [JOK
18 10 .10
Cuna Tpenus https://m.edsoo.ru/ff0af738
Pemenue 3agau no reme «Cuna bubnmuoreka [JOK
19 13 .10
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Tb JlabopatopHast padota Ne3 o 14 .10 bubnuoreka [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
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https://m.edsoo.ru/ff0afa26

teme: "OrnpezneneHue
Koa(duIMeHTa TpeHus
CKOJIbKEHUS"

https://m.edsoo.ru/ff0af8be

21

Pemenue 3amgau o teme "3akoHbI
Hrrorona. Cuna ynpyroctu.
Cuna tpenus"

17 .10

bu6mmoreka [{OK
https://m.edsoo.ru/ff0afb8e

22

Cuna TsSKeCTH U 3aKOH
BCEMHUPHOTO TATOTEHUSI.
Yckopenue cBOOOIHOTO TaCHUS

20 .10

bubmmoreka [{OK
https://m.edsoo.ru/ff0af044

23

Tb Ypoxk-koHpepeHuus
"JIBU>KEHHE TEJ BOKPYT
IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema).
INanaxtukn"

21 .10

24

Pemrenne 3agauy mo teme "Cuiia
TSDKECTH M 3aKOH BCEMHUPHOTO
TATOTCHUA"

24 .10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8

25

[lepBas kocMHuuecKasi CKOPOCTb.
HesecomocTs u neperpysku

07 .11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MarepuasibHOI
TOYKHU. AGCOJIIOTHO TBEPOE
Teno. PaBHoBecue TBEPOTO TENA
C 3aKpEIUIEHHON OCBIO
BpauieHuss. MOMEHT CHUJIBI.
IlenTp TsRECTH

10 .11

bubmuoreka [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue maTepuanbHOI
TOYKHU. AGCOIIOTHO TBEPIOE
teno. PaBHoBecue TBEpAOrO TENa
C 3aKpEILUIEHHON OCBIO

11.11



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

BpaileHuss. MOMEHT CHUJIBL.
LenTp TsxecTu

Perenue 3amay mo reme

bubmmorexa [{OK

28 "MowmeHT cunbl. Llentp Tsoxectn" 4.1 https://m.edsoo.ru/ff0b02b4
IToaroroBka Kk KOHTPOJIBLHON

29 pabore o Teme "MexaHudeckoe 17 11 bubnuorexa [JOK
IBH>KeHue. Bzanmoaeictere https://m.edso0.ru/ff0b0408
Ten"

KontponbHas padoTa o Teme
30 "MGXZHI/I‘—IeCK(l:e NIBIDKEHUE. 18 .11 bubmmorexa [TOK
N https://m.edsoo.ru/ffOb06ec
Bzaumoneticteue ten"
Nmnynsce Tena. UMImynbC CHIIBL.

31 3aK0oH COXpaHEHUS UMITYJIbCA. 21 11 bubmuorexa [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMOJEHCTBUE
Pemenne 3agay mo teme "3akoH bubmuorexa [JOK

32 24 .11
COXpaHEHUs uMIyJbca" https://m.edsoo.ru/ff0b096¢
Ypok-koHbepeHIus

33 "PeakTUBHOE IBUXEHUE B 25.11
NPpUPOAE U TEXHUKE"

34 Mexanudeckas pabora u 28 11 bubnunoreka [JOK
MOIIIHOCTh https://m.edsoo.ru/ff0b0a84

35 PabGota cuibl TSDKECTH, CHIIBI 01 12 bubmuoreka [JOK
YOPYTOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
Tb JlaGopatopHast padota Ne4 mo

36 teme: «OrmnpeneneHue paboThI 02 12

CHJIBI TPEHUS IPU pAaBHOMEPHOM
JBYDKEHUU TeJa Mo



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

FOpHSOHTaHBHOfI MMOBCPXHOCTU»

CBs13b SHEPruM U paboTHI.

37 05.12
[ToTeHumanpHas dSHEpPIrUst
38 Kunernueckas sneprus. Teopema 08 12 bubnuorexa [JOK
0 KMHETHYECKOMN SHEPTUH ' https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B 09 12
MEXaHUKE
Tb JlabopaTopnast pabota Ne5 o
40 Teme: «V3ydeHune 3akoHa 12 12 bubmorexa HOK
' o ' https://m.edsoo.ru/ffOb12fe
COXPAHEHHUS SHEPTHUI
41 KonebarensHOE ABUKEHUE U €TO 15 12 bu6moreka [IOK
XapaKTEPUCTUKH ' https://m.edsoo.ru/ff0b1858
3aTyxaromue KojieoaHusl.
42 Breinyxaennbie koneOaHus 16 .12 Bubmmorexa [IOK
e ' ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 Marematuueckuil U Ipy>KUHHBIN 19 12
MasiTHUKU
Th Ypok-uccnenoBanue
44 «3aBUCHUMOCTb TIeproaa 29 12 bubnuoreka [JOK
KoJieOaHUM OT HKECTKOCTU ' https://m.edsoo.ru/ff0b197a
MPYXUHBI U MacChl Tpy3a»
45 [IpeBpaiienue 3Hepruu npu 93 12
MEXaHUYECKUX KOJICOaHUSIX
Tb JlabopatopHas padota Ne6 no
TeMe: «OIpeneneHre 4acToThl U bubnuoreka [IOK
46 . 26 .12
nepuoja Koiebanu https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasTHUKa»
47 Tb JlaGopatopHast padota Ne7 mo 29 .12 bubnuoreka [IOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

teMe: «lIpoBepka
HE3aBHCUMOCTH Iepuo/ia
KoJieOaHui Tpy3a,
IIOABCHICHHOI'O K HUTHU, OT MaCCHhI

rpy3a»

https://m.edsoo.ru/ff0b197a

48

MexaHndecKne BOJIHEL.
CBolicTBa MEXaHNUYECKUX BOJIH.
[IpomonbHBIE M TONIEPEYHBIE
BOJIHEI

30 .12

bubmmoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHIus
"MexaHn4eCcKHue BOJHEI B
TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

12.01

50

[ToBTOpHBII HHCTpYKTaX TI0 Th
3Byk. Pacnipoctpanenue u
OTpa)keHHE 3ByKa

13.01

12.01

o1

Th Ypok-uccnenoBanue
"HabaromeHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

16 .01

13.01

52

I'poMKOCTB 3ByKa U BHICOTA TOHA.
AKYCTUYECKHI PE30HAHC

19.01

53

Ypok-koHpepeHIus
"VnbpTpa3Byk U HH(GPa3BYK B
MPpUPOJC U TEXHUKE"

20.01

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka Kk KOHTPOJIBHOU
pabote o Teme "3aKOHbI
coxpaHeHus. MexaHuveckue
KoeOaHus U BOJIHEI"

23 .01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

55

KonTtponsHas pabota o Teme
"3aKOHBI COXpaHEHUS.
MexaHnnyeckue KoyieoaHus 1
BOJIHBI"

26

01

56

DNeKTPOMarHuTHOE TOJIE.
SHGKTPOMaFHI/ITHI)Ie BOJIHBI

27

.01

bubmmoreka [{OK
https://m.edsoo.ru/ff0b2abe

57

CBoiicTBa AJIEKTPOMArHUTHBIX
BOJIH

30

.01

58

VYpoxk-koudepennus "llkana
3J'IGKTpOMaFHI/ITHI)IX BOJIH.
Hcnons3oBanne
3J'IGKTpOMaFHI/ITHI)IX BOJIH IJIA
COTOBOM CBsI3U"

02

.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

Th Ypok-uccnenoBanue
"N3y4yeHue cBOICTB
ANIEKTPOMArHUTHBIX BOJIH C
IIOMOIIBIO MOOMJIEHOTO
tenedona"

03

.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢c

60

Pemenue 3a1a4u Ha onpenieicHUE
YaCTOTHI U JUTHHEI
ANIEKTPOMArHUTHON BOJTHBI

06

.02

61

DNeKTpOMarHuTHas MPUPO/Ia
cBeta. CKOpOCTH CBeTA.
BonHoBble cBolicTBa cBeTa

09

.02

bubmuoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cBera.
IIpssmMonmHenHOE
pacnpoCTpaHEHHUE CBETA.
3armenust ConHua u JIyHel

10

.02

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

63

3aKoH OTpaXKEHHUS CBETA.
3epkaina. Pemenue 3a1a4u Ha
IMPUMCHCHUC 3aKOHA OTPAXKCHUA
cBeTa

13.02

bubmuoreka [JOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienue cBera. 3aKkoH
MPEJOMIICHHUS CBETA

16 .02

bubmmoreka [{OK
https://m.edsoo.ru/ff0b3aea

65

[TosiHOE BHYTpEHHEE OTpAKEHUE
cBera. Vcronp30Banne OJIHOTO
BHYTPEHHETO OTPAXXEHU B
ONTHYECKUX CBETOBOIaX

17 .02

bubmmoreka [{OK
https://m.edsoo.ru/ff0b3c5c¢c

66

Tb JlabopaTopnast pabota Ne§ mo
teme: "HccnenoBanue

3aBUCHMOCTH YTJIa TPEJIOMIICHUS
CBETOBOTIO JIy4a OT yIJia MaJeHUs

nn

Ha rpaHuiie "BO31yX-CTEKJIO

20 .02

67

Ypok-koHpepeHIus

"M cnoap30BaHNE OJTHOTO
BHYTPEHHETO OTPKCHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBS3b"

24 .02

68

JImuzel. OnTHyecKkas cuila JIMH3EI

27 .02

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3f2c

69

[TocTpoenue n3o0OpaxkeHut B
JTUH3aX

02.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0b444a

70

Tb JlabGopatopHast padota Ne9 o
teme: "OmnpeneneHue GOKyCHOTO
PacCTOSIHUS M ONTHYECKOU CHIIBI
coOuparorieit JUH3bI"

03 .03

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
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71

VYpox-koHpepeHuus
"OnTuueckue JUH30BEBIE
npubopsr"

06

.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0c0a7e

72

I'na3 xak onrrnueckast cucTemMa.
3penue

10

.03

bubmmoreka [{OK
https://m.edsoo.ru/ff0b4684

73

VYpoxk-koudepentus "JledexTo
3penus. Kak coxpanurts 3peHue"

13

.03

74

Pasnoxxenue 6enoro csera B
cnektp. OnbiTel HptoTOHA.
CrnoxeHue CueKTpaJIbHbIX
uBeToB. [{ucnepcus cBera

16

.03

bubmmoreka [{OK
https://m.edsoo.ru/ff0c0f4c

75

Tb JlabopaTopnast pabota Nel0
o Teme: "OnbITH TIO
pasoKeHUIo OeIoTro CBeTa B
CHEKTpP U BOCHPHUATHIO LIBETA
MIpeIMETOB MPU UX HAOIIOICHUU
4yepe3 1BETOBbIE (PUIBTPHI"

17

.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0e2a

76

Th Ypok-npaktukym "BoaHoBbie
CBOICTBa CBeTa: JUCIEpPCHs,
uHTephepeHus u qudpakuus”

23

.03

77

Omnbrter Pesepdopna u
IJIaHeTapHas MOJIEJIb aToMa

24

.03

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c12a8

78

[Tocrynarel bopa. Moznens atoma
bopa

27

.03

79

Hcnyckanue v noryioueHue
cBeTa aToMoM. KBaHTBI.
JInHenyaTeie CIIEKTPBI

06.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cl144c

80

Tb Ypoxk-npakTukym

07

.04

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

"HabmtoieHue CieKTpoB

https://m.edsoo.ru/ff0c1550

ucIyckanus'"
" bubnuorexa [JOK
1 P 10.04
8 VIMOAKTHBHOCTL 1 €€ BUAN 0.0 https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOTrO sijpa. 14 04 bubnuorexa [JOK
HyxionHast Moienb ' https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHBIE IpEBpanICHUS. 17 04 bubnnorexa [JOK
H3oTors ' https://m.edsoo.ru/ff0clal4
84 Pemenne 3amau o reme: 20 .04 bubmmoreka [{OK
"PannoakTuBHBIE NpeBpameHus” ' https://m.edsoo.ru/ff0clb4a
85 [Tepwon momypacrana 21 .04
Ypok-koH(pepeHI s
86 "Ifa I/IoaK"l("EIBI:—IBI: U3IIyUYCHHS B 24 .04 bubmorexa OK
! i | ' https://m.edsoo.ru/ff0c2126
MIPUPO/IE, MEAUITUHE, TEXHUKE
SnepHbie peaknu. 3aKOHbI
87 coﬂx paHeHEﬂ 3au51 OBOTO U 27 .04 bubmorexa [TOK
P P ' https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCET
DHeprus CBSI3U aTOMHBIX SIIEP. bubmuoreka [JOK
88 28 .04
CBsI3b MaccChl ¥ YHEPrUU https://m.edsoo.ru/ff0cld7a
89 E’emeHHe 3a7ad4 I10 :eMe 04 05
SnepHble peakuu
Peakiuu cuHTe3a u neneHus
90 sep. IcToOYHUKY SHEpTrun 05 .05 bubmorexa HOK
AP ) P ' https://m.edsoo.ru/ff0c1e88
CoJHIa ¥ 3BE3]
Ypok-konpepenmus "Anepnas
91 JHepreTuka. Jlencraus 08 05

paZMOaKTUBHBIX U3ITy4EHHUHN Ha
JKUBBIE OPraHU3MBbI"



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

IToaroroBka Kk KOHTPOJIBHON
paboTte 1o Teme

bu6mmoreka [{OK

92 "JekTpoMa o€ TI0JIE. 12.05
HICKTPOMATHITHO® TOT https://m.edsoo.ru/ff0c223e
DNEKTPOMAarHUTHBIE BOJHBIL.
KBanrToBeie sBnenus"
KonTtponsHas pabota o Teme
"DJIEKTPOMArHUTHOE TIOJIE.
93 P 15.05
DNEKTPOMAarHUTHBIE BOJIHBL
KBanrToBeie sBinenus"
[ToBTOpenue, o606menue. Th
94 JIaboparopHbIe PabOTHI IO KYpC 18.05 bubmiorexa HOK
" P pv P " ypey ' https://m.edsoo.ru/ff0c245a
BzaumoneiicTBue Ten
[ToBTOpEeHME, 0600IIEHNE.
Pemenue pacueTHbIxX 1 bubnuoreka [IOK
95 19.05
Ka4eCTBEHHBIX 3a7a4 II0 TEME https://m.edsoo.ru/ff0c2572
"TennoBsie mporecch”
[ToBTOpEeHME, 060OIIECHNE.
Pemienue pacueTHbIX U bubnunoreka [JOK
96 22.05
KA4eCTBEHHBIX 3a7a4 10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBeIX aBurarencii”
[ToBTOpEeHME, 0600IICHNE.
97 Pemenue pacueTHbIx u bubnunoreka [JOK
KA4eCTBEHHBIX 3a7a4 10 TEME https://m.edsoo.ru/ff0c2b30
"KII s3nexTpoycTaHOBOK"
[ToBTOpenue, o606menue. Th
98 JlabopatopHbIe pabOTEI IO KypC bubmiorexa LOK
" patop P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBEIE SIBIIEHUS
99 [ToBTOpeHnue, 060061ICeHNE. bu6mmoreka [JOK

Pabora ¢ TexcTamu 1o Teme

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

"3aKOHBI COXPAHEHHUS B
MexaHuke"

100

[ToBTOpEHue, 06001IEHNE.
Pabora ¢ Texctamu 1o Teme
"Kosnebanus u BOJIHBL"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpEnue, 06001IEHNE.
PaboTta ¢ Tekcramu 1o TEME
"CBeTOBBIE SIBJICHUS"

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpEnue, 06001IEHNE.
PaboTa ¢ TekcTaMu 1o TeMe

"KBanrtoBas u saepHas ¢uzuxa"

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME

102

27



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ1BHOI71 nporpaMmMsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1.1

HMCIT0JIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3nuyaTh SBJICHHS TO OIMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHX JaHHOE (PU3MUECKOE SIBJICHUE

1.3

pacrno3HaBaTh IMPOSBIEHUE U3YYEHHBIX (PM3MUYECKUX SBJICHUN B OKPYKAlOIIEeM
MHUpE, B TOM 4ucie (U3NYECKUe SIBJICHHUS B MPUPOJE, MPU ITOM MEPEBOIUTH
MPaKTUYECKYI0 3a7auy B Y4eOHYIO, BBIIEIATh CYIIECTBEHHBIE CBOICTBa
(npu3HaKyM) pU3NUECKUX SIBICHUM

1.4

OTIMCHIBATh W3YYCHHBIC CBOWCTBA Tel W (DM3WUYCSCKUE SIBIICHUS, HCIIOJIB3YS
(u3HYecKre BEIMYWHBI, TIPH OMHMCAHWW TPABHILHO TPAKTOBATH (DH3WUCCKUN
CMBICTT HCITOJIb3YEMBIX BEIMYMH, MX OOO3HAUCHHS W CIUHUIBI (PU3NICCKUX
BEJIUYHH, HaXOJUTh (DOPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (PU3NYCCKYIO BEIMIMHY
C JpYTMMH BEIIMYUHAMH, CTPOHMTH TpapuKd W3YICHHBIX 3aBUCHMOCTEH
(bMBUYECKUX BEIMYNH

1.5

XapaKTEpPU30BaTh CBOWCTBA TeJl, (PU3MUECKHE SIBJICHHUS M TIPOIECCHI, UCTIOIB3YS
W3YYECHHBIE 3aKOHBI, NPH ITOM JaBaTh CIOBECHYI0 (OPMYIUPOBKY 3aKOHA U
3aMMChIBAaTh €r0 MAaTEeMAaTUYECKOE BBHIPAKEHUE

1.6

00BSACHATH (U3NYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B
KOHTEKCTE CHUTyallMil MpPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATDH
MIPUYHUHHO-CIIEZICTBEHHbIE CBSA3H, CTPOUTH OOBsICHEHHE M3 1 — 2 JOTrHYecKHux
marop ¢ omopod Ha 1 — 2 HW3y4EeHHBIX CBOWCTBA (DM3UYECKUX SIBJICHHM,
(bu3MyYeCKUX 3aKOHA MM 3aKOHOMEPHOCTHU

1.7

pemath pacuérHble 3a1auu B 1 — 2 AeMCTBUS, UCHOJIb3YS 3aKOHBI U (POPMYIIbI,
CBs3bIBaIOIIME (PU3UYECKUE BEJIWYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaydu
3alMChIBaTh KPAaTKOE YCIOBUE, TMOJACTaBIATh (PU3UYECKHE BEIUYHUHBI B
dbopMynbl M TPOBOAUTH  pacy€Thl, HAXOOUTh CIPABOYHBIC JaHHBIE,
HEOOXOUMBIE Ul PEIICHUs 3a]la4, OLEHHBATh PEATUCTUYHOCTh MOJYyYEHHOM
(bu3nUecKO BEIUYUHBI

1.8

pacro3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOLIU (HU3NYECKUX
METOJIOB, B ONKUCAHUHU HCCIIEAOBAHUS BBIICIATH MPOBEPIEMOE MPEIANOI0KEHUE
(rumoTesy), pa3nuyaTh U HHTEPIPETUPOBATH MOIYUYECHHBIN pe3ylbTaT, HaXOAUTh
OIIMOKYU B XOJI€ OMBITA, JIeJIaTh BHIBOJBI IO €r0 pe3ysibTaTaM

1.9

IPOBOJUTH OIBITHl MO HAOMIOACHUIO (PU3MUECKUX SIBICHUH WIN (U3NIECKUX
CBOMCTB Ten: (opMylIMpOBaTh TMpPOBEpsiEMBblEe MPEINOI0KEHHUs, COoOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOI0 00O0pYIOBaHMs, 3alKChIBaTh XOJ OIbITA U
(opMynUpoBaTh BBIBOIbI

1.10

BBITOJIHATH MPSIMble U3MEPEHHs C UCIOJIb30BaHHEM AaHAIOTOBBIX U LU(PPOBBIX
npuOOpPOB, 3aMMCHIBATH MOKA3aHUS MIPUOOPOB C YUETOM 3a/1aHHON aOCONIOTHOM
NOTPEIIHOCTH U3MEPEHUN

1.11

OpOBOAUTE HCCICAOBAHUC 3aBUCHUMOCTH OJIHOH (bHSquCKOﬁ BCJIIMYHHBI OT
I[perfI C UCIIOJIb30BAHUCM IMPSIMBIX H3MCpCHHI>i, Y4aCTBOBATH B IIJIAHUPOBAHHUU
y"ICGHOl“O HNCCICIOBAaHUs, C06I/IpaTB YCTAHOBKY W BBIIOJHATE M3MCPCHUS,




clenys TPEUIOKCHHOMY IUIaHy, (UKCHUpOBaTh pPE3ylIbTaThl MOJYy4CHHOM
3aBUCHUMOCTH (U3WYCCKUX BEIMYMH B BHJAC NPEUIOKCHHBIX TaOMUI[ U
rpaduKoB, JENIaTh BBIBOJIBI 110 PE3yJIbTaTaM HCCICAOBAHUS

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHHs  (U3UYECKUX  BEJIMYMH,  CIEAys
IPEUIOKEHHOW MHCTPYKLUMHU: TPU  BBIIOJHEHUH U3MEpPEHHH colOuparb
JKCIIEPUMEHTAJIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHHE NCKOMOM BEJIMYHHBI

1.13

coOnroAaTh IpaBWila TEXHUKM O€30MacCHOCTU MpU padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM

1.14

yKa3plBaTh IPHUHLMUIIBI JEHCTBUS NpUOOPOB U TEXHUUYECKUX YCTPOICTB,
XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYCHHBIX MPHOOPOB W TEXHUYECKHUX
YCTPOMCTB € TMOMOIIBIO KX OMNHCAHMS, HUCHOJb3ys 3HAHMUS O CBOWCTBAx
(u3nuecKuXx SBICHUN U HEOOX0AUMbIe (U3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MIPUBOJIUTH NPUMEPHI (HAXOOUTh MH(GOPMALMI0O O IMpHUMEpax) MPaKTUYECKOTO
WCI0JIb30BaHUS (U3NYECKUX 3HAHUI B MOBCEAHEBHOM JKU3HM /ISl 00ecreYeHUs
0€30MacHOCTH NpHU OOpalieHUH ¢ TpuOopaMu U TEXHUYECKUMHU YCTPOUCTBAMH,
COXPAaHEHHUs 3JI0pPOBbS M COOJIOACHUSI HOPM HKOJIOTUYECKOTO IOBEACHHUS B
OKpY»Kalollen cpee

1.16

OCYILIECTBIISAITh OTOOp MCTOYHMKOB HH(opmauuu B cetu HHTepHeT B
COOTBETCTBUHU C 3aJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCA
3HAaHUM U MyTEM CpPaBHEHMS Pa3IMYHBIX UCTOYHHUKOB BBIICNATH WH(OpMALHIO,
KOTOpas SBJISETCS MPOTUBOPEUYUBON MM MOKET ObITh HETOCTOBEPHOMI

1.17

WCIOJIb30BaTh NPHU BBHINOJHEHUH Y4YEOHBIX 3a/laHuil  HayYHOMOMYJSPHYIO
JTUTEPATypy (PHU3UUECKOTO COMCPKAHUS, CIPABOYHBIC MaTEpHalbl, PECypPChI
cetu  MHTepHeT, BiaaeTh nOpuéMaMH  KOHCIICKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHus HHOOPMAITMHU U3 OJHONW 3HAKOBOM CHUCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKUE MTMCbMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE
2 — 3 uCTOYHWUKOB HH(pOpMaInuu (U3UIECKOTO COICP)KaHMs, B TOM YHCIE
NyOJIUYHO JIeNIaTh KPAaTKUE COOOIICHUS O pe3y/IbTaTaX MPOEKTOB WIIH YICOHBIX
WCCIICIOBAHMI, MPH 3TOM TI'PaMOTHO HCIIOJIb30BaTh M3yYCHHBIH TOHSTHITHBIN
anmapar Kypca QHU3MKH, COTIPOBOXKIATh BRICTYIUICHUE MPE3CHTAIIUCH

1.19

IIpU  BBIIIOJIHCHUHU y‘IC6HBIX IIPOCKTOB H I/ICCJ'Ie,Z[OBaHI/Iﬁ pacipeaciiThb
00s3aHHOCTH B rpymnie€ B COOTBETCTBHH C ITOCTAaBJICHHBIMU 3aJjadyaMH, CICIUTH
3a BBIIIOJJHCHUCM IlJIaHa HCI;'ICTBHI\/'I, aICKBAaTHO OLICHUBATh COOCTBEHHBIHN BKJIaJ
B JCATCIBHOCTb TI'PYIIIbI, BbBICTpAUBATH KOMMYHHUKATHUBHOC B3aHMOHeﬁCTBHe,
YUYUTBIBASI MHCHHUC OKPYKAKOIIUX

8 KUIACC

Kox
NpoBepPsSIEMOro
pe3yJibTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BaTh IMOHATHA

1.2

pa3inyaThb ABJICHHA II0 OINHMCAHHUIO HUX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIHUX JAHHOC q)HSH‘ICCKOC SABJICHHUC

1.3

pacro3HaBaTh MPOSIBIIEHUE U3YYEHHBIX (PU3MUECKUX SIBIECHUH B OKpYXKAIOIIEM
MHUpe, B TOM 4ucie (pU3MYecKue SBJICHUS B MPUPOAE, NPU 3TOM IEPEBOIAUTH
MPAKTUYECKYI0 3a/Jady B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GpU3MUECKUX SIBICHUN




1.4

ONKCHIBATh H3YYCHHBIC CBOWCTBA Tl W (DU3MUYCCKUE SIBJICHHS, HCIOJB3YS
(Gu3nyecKue BEIUYMHBI, TPU ONMUCAHUHU IPABHIBHO TPAKTOBATH (PU3HUCCKHIA
CMBICJT HCIIOJIb3YeMbIX BEJIMYHH, OOO3HAYCHUS W CAMHHUIBI (DU3HUSCKHX
BEJIMYUH, HAXOUTh (POPMYJIbI, CBSI3BIBAIOILINE JAHHYIO (U3NYCCKYIO BEIUUUHY
C JPY'MMH BEJIMYMHAMH, CTPOMTh TpapUKHd HU3YyYCHHBIX 3aBHCHMOCTEH
(U3HYECKUX BEITMINH

1.5

XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SIBJICHHUS U TPOIECCHI, UCTIOIb3YS
W3YYCHHBIC 3aKOHBI, TIPH ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMMCBHIBATh €r0 MATEMAaTUYECKOE BEIPAKECHHE

1.6

OOBSACHATH (PU3UICCKHE TIPOIECCHl U CBOWMCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE
CUTYallMl TPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISABISATh MPUIHUHHO-
CJICICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE M3 | — 2 JIOTUYECKUX IIIaroB ¢
nomompio 1 — 2 u3ydeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH, (PU3NYECKUX
3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7

pemath pacué€THble 3a/1a4u B 2 — 3 JAeMCTBUS, UCHOJIb3YS 3aKOHBI U (POPMYIIHI,
CBS3BbIBAIOIIME (PU3NYECKUE BEJIWYMHBI: HA OCHOBE aHajW3a YCIOBHS 3aJlaud
3aMMChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JUISl PEIICHUS
3a/1aud, BBIOMpATh 3aKOHBI W (POPMYJBI, HEOOXOMUMBIC IS €€ pelIeHus,
MPOBOJUTH pacu€Thl M CPaBHHUBATh I[OJIyYEHHOE 3HaueHue (U3NYECKOU
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU

1.8

pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO PEIINUTh MPHU MOMOIIN (PU3HUECKUX
METOJIOB, MWCIHOJIb3Yysl OIMCAaHWUE MCCIENOBAHMs, BBIIEIATE IPOBEPIEMOE
IIPEANIOJIOKCHHE,  OLICHMBATH  IPAaBWIBHOCTb  NOpSAAKa  IPOBEACHHUSA
WCCIIEIOBAHUS, 1€ATh BHIBObI

1.9

MIPOBOJUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUN WU (PU3MUECKUX
CBOMCTB Ted: (QOpMYIHpPOBATH MPOBEPAEMbIC MPEANOIOKEHHS, COOUPATh
YCTaHOBKY W3 TPEUIOKEHHOTO OOOpYyIOBaHUS, OIMMCHIBATH XOJ OIBbITa U
(hopMynupoBaTh BHIBOIbI

1.10

BBIIIOJIHATE HNPAMBIE U3MCPCHUSA C HCIOJb30BAHUEM AHAJIOT'OBBIX HpI/I60pOB u
JaTYUKOB (1)I/I3I/I‘ICCKI/IX BCJIIMYMH, CPAaBHUBATh PE3YJIbTAaThl H3MepeHPII>i C y‘IéTOM
SaﬂaHHOﬁ a0COJIFOTHOM IMOTPCITHOCTH

1.11

IMPOBOANUTL HMCCICAOBAHUC 3aBUCUMOCTU OHHOﬁ (1)I/ISI/II‘ICCKOI7I BCIINYNHBI OT
,Z[perﬁ C HCIIOJIb30BAHHUEM IIPAMBIX HSMepeHHﬁZ IJIaHUPOBATh HCCIICAOBAHUC,
CO6I/IpaTB YCTaAaHOBKY W BBIIIOJIHATh U3MCPECHUA, CICAYA NPEAIIOKEHHOMY IJIaHY,
(I)I/IKCI/IpOBaTB PE3YJIbTAaThI HOHy‘ICHHOﬁ 3aBUCMUMOCTH B BHJC Ta6J'II/II_[ u
l"pa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3YJIbTAaTaM UCCIICJOBAHUSA

1.12

IMPOBOAUTL KOCBCHHBIC H3MCPCHUA (1)I/IBI/IIIGCKI/IX BCIIMYHH: INIAHHUPOBATb
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYsI HpeHHOH(eHHOﬁ
WHCTPYKIUH, U BBIYUCIISITh 3HAUYCHUC BCIIMYNHBI

1.13

coOMroIaTh TpaBUja TEXHHKH OE30MacHOCTH TpU paboTe ¢ JIabopaTopHBIM
000pyI0BaHEM

1.14

XapaKTCPU30BaTh MPUHIUIIBI JEeNCTBUA N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB C OHOpOfI Ha HX OIIKUCaHUA, HCINOJIb3yd 3HAHUA O CBOMCTBaxX
(I)I/ISI/ILIGCKI/IX SIBJICHUI U HCO6XOI[I/IMBI€‘ (I)I/I3I/I‘leCKI/Ie 3aKOHOMCPHOCTHU

1.15

paciio3HaBaThb IMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC HpI/I60pI>I
o CXeMaM MU CXCMATUYHBIM PHUCYHKAM, COCTAaBJISITb CXEMbI DJJICKTPUYCCKUX
Leneil ¢ mociaeaoBaTeIbHBIM M napaujiCJIbHbIM COCANMHCHUCM JJICMCHTOB,
pasjinvias yCJIOBHBIC 0003HaYCHHS DIIEMEHTOB OJICKTPHUYICCKUX nenei




1.16

MPUBOANUTH MPHUMEPHI (HAXOAUTh WH(POPMALMIO O MPUMEpax) MPaKTUYECKOTO
HCIIOJIb30BaHUA (1)PI3PI'—ICCKI/IX 3HAHUM B HOBCCHHCBHOﬁ KHU3HU AJIA oOecrieueHus
6€301acHOCTH MpH OOpaLIeHUU C MPUOOpPaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHHs 370POBbsi M COOJIONCHHS HOPM SKOJOTMYECKOTO IOBEICHUS B
OKpY»Kalollel cpeie

1.17

OCYILIECTBIIATh TMOUCK HH(pOpMaluuu (U3NYECKOTO COJEPKAHUS B CETU
HNHTepHer, Ha OCHOBE WMEIOUIUMXCA 3HAHMW M IMYTEM  CPAaBHEHUs
JIOTIOJTHUTEILHBIX HMCTOYHUKOB BBIACIATH WH(GOPMALNIO, KOTOpas SBISETCS
IPOTUBOPEUMBON UM MOYKET OBITh HEJOCTOBEPHOM

1.18

UCIOJIb30BaTh IIPU BBIIIOJIHEHUU YYEOHBIX 3a/JaHUil Hay4YHO-TIOMYJSPHYIO
aUTepaTypy (GU3NYECKOTO COACPIKAHMS, CIPABOYHBIE MAaTEPHAIBI, PECYPCHI
CETHN I/IHTepHeT; BJIaAICTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TEKCTa,
npeobpazoBaHusi HHOOPMAIMHU U3 OJHON 3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUsI, 0000111as
nH(pOPMALIMI0O U3 HECKOJIBKMX HMCTOYHUKOB (PU3MUYECKOTO COJAEPIKAHUS, B TOM
4ucIe yOJIMYHO MIPEACTABIIATH pe3yNbTaThI IPOEKTHOM Wi
HCCIEA0BATENbCKOM  JIEATEIBHOCTH, IPU OSTOM TIPAMOTHO HCIOJB30BATh
M3Y4YEeHHBIN MOHATUHHBIN anmapaTt Kypca GU3UKH, COIPOBOXKIATh BHICTYIUICHHE
Mpe3eHTalen

1.20

MIPHU BBIMOJHEHUH Y4€OHBIX IMPOEKTOB U MCCIeI0BaHUMN (PU3NUECKUX MTPOLIECCOB
pacrpenenaTe OOS3aHHOCTH B TPYIIIE B COOTBETCTBUU C TIOCTaBJICHHBIMHU
3aJladaMH, CIICJAWTH 3a BBITIOJHCHHEM ILIaHa JCWCTBHA M KOPPEKTHPOBATH €ro,
aJICKBaTHO OIICGHUBATh COOCTBEHHBIH BKJIQJA B JCATEIBHOCTH TPYIIIHI,
BBICTpaMBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, TPOSBIISIE TOTOBHOCTH
paspeniaTth KOH()IUKTHI

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus

1.1

HMCII0JIb30BATh M3YYCHHBIC ITOHATUSA

1.2

pas3iitdaTtb SABJICHUSA II0 OIIMCAHHMIO HMX XapPaKTCPHBIX CBOWMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIHUX JAHHOC (1)I/IBI/I‘leCK06 SIBJICHHC

1.3

pacrio3HaBaTh MPOSIBIICHUE U3YYCHHBIX (PU3HUECKUX SIBJICHUH B OKPYKAIOIIEM
MHUpE, B TOM 4Hclie (HU3NYCCKUE SIBJICHUS B MPHUPOJIE, MPU ITOM MEPEBOIUTH
NPaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBLICISITH CYIIECTBEHHBIE CBOWMCTBA
(mpu3Haku) PU3NUECKHUX SABICHUMA

1.4

ONMCBHIBATh H3YYCHHbIE CBOMCTBAa Tel M (PU3MYECKHE SBIICHUS, HCIIOJIB3Ys
¢u3nyeckue BEIMYMHBI, NP ONMUCAHUU IPABUIBHO TPAKTOBATH (PU3MUECKHI
CMBICII HCIIOJIB3YEMBIX BEJIMYMH, OO0O3HAYeHHUsS W EAMHUIBI (PU3MUECKHX
BEJIMYMH, HAXOIUTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BETUUYHUHY
C JPYI'MMH BEJIMYMHAMM, CTPOUTh TpadUKd M3YyYEHHBIX 3aBUCUMOCTEH
(U3NYECKUX BETUUNH

1.5

XapaKTCpPU30BaTh CBOMCTBA TCII, (I)I/ISI/I‘-ICCKI/IC SABJICHUS U IPOLECCHI, UCIIOJIb3Yd
HU3YUYCHHBIC 3aKOHBI, IIpU 3TOM HI4daBAaTbhb CJIOBECHYIO (I)OpMYJ'II/IpOBKy 3aKOHa H
3aIIMCBbIBATb €T0 MAaTCMATUYCCKOC BBIPAKCHUC




1.6

OOBSICHATH (PU3HUECKUE TPOLIECCHl U CBOMCTBA TEN, B TOM YUCIIC U B KOHTEKCTE
CHUTyallUd TPAaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBIATh HPUYUHHO-
CIICZICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 2 — 3 JIOTHYECKUX IIaroB ¢
MOMOINBI0O 2 — 3 M3YYEHHBIX CBOWCTBA (DU3MUECKUX SBICHHUH, (PU3MUECKHX
3aKOHA WJIN 3aKOHOMEPHOCTH

1.7

pemarh pacy€THbIe 3ajaun (OMMPAIOLIUECs HA CUCTEMY U3 2 — 3 ypaBHEHHUN),
UCTIONB3YS 3aKOHBI U (DOpMYIIBI, CBSI3bIBAlOMIME (DM3WYECKHE BEIMYMHBI: HA
OCHOBE aHajli3a YCJOBMS 3a/add 3alKChbiBaTh KPAaTKOE YCJIOBHE, BBISBIISTDH
HEIOCTAIONINE WM H30BITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIHI,
HEeOoOXOqUMblE NIl pellieHus, M[POBOJUTH pacuyéTbl U  OLICHUBATh
PEATMCTUYHOCTD NOJYYEHHOTO 3HaUEHUS (PM3NYECKON BEIUYUHBI

1.8

pacrio3HaBath IpOOIEMbI, KOTOPbIE MOXHO PELIMTH MPU MOMOIIM (PU3NYECKUX
METOJIOB, HCIOJb3ysd OIHCAHUE MCCIECJOBAHUSA, BBIICIATh IPOBEPSIEMOE
IIPEIIOJIOKEHUE, OLICHUBATD MPABWIIBHOCTD MOPSAKA IPOBEICHUS UCCIIEI0BAHMS,
JIeJIaTh BBIBObI, UHTEPIIPETUPOBATh PE3YJIbTAThl HAOIIOJCHUH U OTIBITOB

1.9

MIPOBOAWUTE OIIBITHI I1O Ha6J'IIOJICHI/IIO (1)I/IBI/I‘~I€CKI/IX SIBICHUN WU (1)I/I3I/I‘~IGCKI/IX
CBOMCTB TeJl: CaMOCTOSITENIbHO COOMpAaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000py/I0BaHUs, OMHUCHIBATH XOJI OMNbITa U €ro pe3ynbTaTbl, (HOPMYIUPOBATH
BBIBO/IbI

1.10

MIPOBOJUTH MpPH HEOOXOJUMOCTH CEPHUI0 MPSAMBIX H3MEPEHUH, ONpeesss
cpenHee  3HAYeHHME  H3MepseMoil  BelW4yMHBI  ((POKYCHOE  pPacCTOSIHHE
coOuparomied  JTUH3bI), OOOCHOBBIBATH  BBIOOp  crocoba  M3MEPEHHUsd
(m3MepuTensHOTO TPHOOPa)

1.11

MPOBOJUTHh  HWCCJICIOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEIUYMH  C
WCTIOJb30BAHUEM  TPSMBIX ~ W3MEPEHWW:  IUTAHMPOBAaTh  HMCCIICIOBAHHE,
CaMOCTOSITEIHHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YNIbTAThl TOJYy4YEHHON
3aBUCUMOCTH (PU3UYCCKUX BEIUYHMH B BUJIE TaOIHIIH TpadUKOB, I€TaTh BHIBOIBI
10 pe3yabTaTaM UCCIEIOBAHUS

1.12

IPOBOAUTH KOCBEHHBbIE H3MEpeHUs (U3NYECKHX BEJIIMYUH: I[UIAHUPOBATH
U3MEpEeHUs, CcoOMpaTh OSKCIEPUMEHTAIbHYI0 YCTAaHOBKY U  BBINOJHSTH
U3MEpEeHUs, CcIeays MNpPeUIOKEHHOW WHCTPYKIUH, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI U aHAJU3UPOBATh IMOJYYEHHBIE PE3YNbTaThl C Y4ETOM 3aJaHHOM
HNOTPEIIHOCTH U3MEpPEHUI

1.13

coOroaTh TMpaBWJIa TEXHUKH O€30MaCHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM

1.14

pa3nuuaTh  OCHOBHBbIC TMPU3HAKH  U3YUYEHHBIX  (PU3UYECKHX  MOJICNECH:
MarepuanbHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, TOYCUHBIH HMCTOYHHUK CBETA,
Jyd4, TOHKas JIMH3a, IJIaHeTapHasi MOJAENb aTOMa, HYKJIOHHAsl MOJIEIb AaTOMHOTO
spa

1.15

XapaKTCPU30BaTh IMPHUHIUIIBI JEeNCTBUA N3YUYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB C OHOpOﬁ Ha HX OIKUCaHUu:A, HCHOJb3yd 3HAHUA O CBOMCTBaxX
(I)I/ISI/ILIGCKI/IX SIBJICHUH U HCO6XOI[I/IMBI€‘ (I)I/I3I/I‘leCKI/Ie 3aKOHOMCPHOCTHU

1.16

UCIIOJIb30BAaTh CXE€Mbl M CXEMaTHYHBIE PUCYHKH H3YyYEHHBIX TEXHUYECKHX
YCTPONCTB, M3MEPHUTENbHBIX NMPUOOPOB U TEXHOJOTMYECKMX MPOLECCOB MpHU
pelIeHUH Y4eOHO-TIPAaKTUUYECKUX 3a/ad, ONTHUYECKHE CXEMbl JUIsl MOCTPOCHHUS
1300pa’keHNH B IUIOCKOM 3epKajie U coOuparomiei JuH3e

1.17

MPUBOAMUTH NMPHUMEPHI (HAXOAUTh MH(OPMAIMIO O MpUMEpax) MPaKTHYECKOTO
UCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MMOBCEHEBHOM KU3HM JUIsd 00ecreueHust




0€301acHOCTH MpH OOpalIeHUU C MPUOOpPaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHHs 370POBbsi M COOJIONCHHS HOPM SKOJOTMYECKOTO IOBEICHUS B

OKpY»Kalollel cpeie

1.18

OCYIIECTBIISITh TMOMCK HWHPOpPMALUU (U3UYECKOTO COJAEPKAHUSI B CETH
WuTepHeT, caMocTOATENbHO (OPMYIUPYS MOMCKOBBIM 3aIpoC, HAXOAUTh MyTH
OTIPENICNICHUs]  JIOCTOBEPHOCTH  TOJIyYeHHOHM wWH(GOpMAlM Ha  OCHOBE
MMEIOIIMXCS 3HAHUH U JONOJIHUTEJIBHBIX HCTOYHUKOB

1.19

UCITIOJIb30BAaTh TIPU BBINIOJHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO
auTepaTypy (U3MYECKOTO COACPIKAHMS, CIPABOYHBIE MATEPHAIbI, PECYpPCHI
CETHN I/IHTepHeT; BJIaICTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TEKCTa,
npeoOpazoBaHusi HHOOPMAIMHU U3 OJHON 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

co3JaBaTb COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nHpopMallU¥d W3 HECKOJbKUX HMCTOYHHMKOB (PU3UYECKOTO  COJEpIKaHUS,
NyOJIMYHO TMPENICTaBIATh PE3yJIbTaThl MPOEKTHOM WM HCCIEN0BaTEIbCKOMN
JEATEIIbHOCTH, MPU 3TOM TPAaMOTHO HCHOJIb30BATh W3YYEHHBIA MOHSATUHHBINA
anmapaT M3y4aemoro pasiena (U3MKM U CONPOBOXKIATh BBICTYIUIEHHE
npe3eHTaIuen ¢ ya€TomMm ocoOeHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.21

IIPHU BBIMOJHEHUH Y4€OHBIX MPOEKTOB U UCCIIEI0BaHUI (PU3HUECKUX IPOLIECCOB
pacrpenensaTe OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTaBJICHHBIMHU
3aJladaMH, CIICJAWTH 3a BBHITIOJHEHHEM IUIaHA JCHCTBHH M KOPPEKTHUPOBATH €ro,
AICKBATHO OILICHUBATH COOCTBEHHBIN BKJIaax B JACATCIBHOCTH TPYIIIIbI,
BLBICTpauBaTb KOMMYHHKATHBHOC BSaHMOHeﬁCTBHe, IpoABJIAsA TOTOBHOCTH
paspeniaTh KOH()IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
7 KIIACC

Kox Kox
IIpoBepsiemble 3J1eMEHThI COAEPKAHUSA
paszjena 3JIeMeHTa
®U3MKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA
®usuka — Hayka O mnpupone. SIBieHus npupoabl. PuzndeckKue
11 SIBJICHUS: MEXAHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKUE, MarHUTHBIC,
CBETOBBIEC, 3BYKOBBIC
Ousnueckue BenMWuyMHBL.  M3Mmepenune — (uzmdyeckux
1.2 ®uznyeckue npubdopsl. IlorpemHocts n3MepeHuii. MexayHapoHas

CHUCTEMA €IUHUIL

EcrecTBeHHOHAay4HBI METOJl MO3HAHMS: HAOJIOJCHHE, TTOCTAHOBKA

1 1.3 Hay4HOTO BOIPOCA, BBIJBMKEHUE THUIIOTES,

IKCIIEPUMEHT  TIO
MIPOBEPKE TUTIOTE3, 00BSICHEHNE HAOII0aeMOTO SIBIICHUS

1.4 Onucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEIIeH

[IpakTueckue pabOTHI:
###Par##H13mepenne paccTosHUM.

1.5

TEPMOMETpA U JaTYUKA TEMIEPATyphl

#H#Par##13mepenne 00bEMa KUIKOCTH U TBEPAOTO TEa.
#H##Par#H##OnpeneneHue pa3MepoB MaJIbIX TeJl.
###Par###I3mepenre TemnepaTypbl NpU TOMOIIU SKHJIKOCTHOTO

ITEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHMHN BEIIECTBA

#H##Par#H##CTpoeHne BellecTBa: aTOMbl M MOJICKYJIbI, UX pa3MeEpBHI.

2.1 OnbITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA
29 #H##Par## ]| pmkenne yactuil BemecTBa. CBs3b CKOPOCTH JBHIKEHUS
' 4acTHII ¢ Temneparypoil. bpoyHoBckoe nsmxenue, nuddysus

2.3 B3anMoelicTBIe YacTHI] BENECTBA: TPUTSHKCHUE U OTTAIKHBAHUE

#H##Par#Ht#ArperatHple  COCTOSIHHUS BEIIECTBA: CTPOEHUE Ta30B,
5 524 )I(I/IIEKOCTGI‘;I U TBEPIBIX (KPUCTAILTMUYECKHX) Tell. B3auMocBsI3b Mex Iy

CBOWMCTBAMHU BEIIECTB B pA3HBIX arperaTHbIX COCTOSIHUSAX M UX
ATOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5 OCOOCHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
[IpakTuyeckue paboOThI:
#H##Par#H###Onenka  auamerpa  aroma

26 UCITOJIb30BaHueM (poTorpaduii).

ITPUTAKCHHU S

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

#HA#Par###OnbIThI 110 HAOIIOAEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
#HHPar###OnbITel 10 0OHAPY)KEHUIO NEHCTBUSA CHUI MOJIEKYJISIPHOTO

31 MexaHnueckoe  JBWKEHUE. PaBHOMepHOe HEPAaBHOMEPHOE
' JIBIKCHHE
3 392 ###Par###Cxopoctb. CpenHsisi CKOPOCTh IIpU  HEPaBHOMEPHOM
' JBYOKEHUH. Pacu€r myTu u BpeMeHH IBUKEHUS
SIBnenne wuHepuuMu. 3aKOH HHEpPUMU. BzauMonelcTBue Ten Kak
3.3 IIpUYMHA W3MEHEHUs CKOPOCTH JBWXKEHHUs Tel. Macca kak mepa

HHCPTHOCTHU TCJIa




#HH#HPar### Inotnocts BeriecTtBa. CBA3L IUIOTHOCTU € KOJUYECTBOM

3.4 w
MOJIEKYJ B eTMHHIIe 00BhEMa BEIIeCTBA
3.5 Cuna xak XxapaKTepUCTHKA B3aUMOICHCTBUS Tell
36 Cuna ynpyroctd u 3akoH ['yka. M3MmMepeHue cuiabl ¢ IMOMOIIBIO
' JUHaMOMeTpa
37 H#HH#Par#H#Bnenne Tarorenus u cuia Tsokectd. Cuila TSHKECTH Ha
' Ipyrux miaHerax. Bec tena. HeBecomocts
38 Cuna Tpenus. TpeHue CKONbXKEHUS W TpeHUE NOoKos. TpeHue B
' MIPUPOJIE U TEXHUKE
39 #H##Par###Cnoxene CWil, HANpaBICHHbIX IO OJHOMW MpPsAMOIL.
' PaBHOelicTBYIOIIAS CHIT
[IpakTnueckue pabOTHI:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBIKEHUS (LIapuka B
KUAKOCTH, MOJIENM 3JIEKTPUYECKOTO aBTOMOOWJIS U Tak jajee).
Omnpenenenre cperHel CKOPOCTH CKOJBXEHHsI OpycKa WM IIaphKa
3.10 M0 HAKJIOHHOM TocKocTh. OnpenesieHue MIOTHOCTH TBEPIOTO Tea.
OmnbITH, JIEeMOHCTPHPYIOIIHE 3aBHCHUMOCTD pacTsHKeHUs
(nepopmanmv) TPYKUHBI OT TNPUIOKEHHOW cuiibl.  OTBITHI,
JNEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIbKEHHUS OT Beca
TeJa U XapakTepa CONPUKACAIONINXCS TOBEPXHOCTEN
Ou3ryecKre SBJICHUS B MPHUPOJIC: IPUMEPHI IBIKCHUS ¢ PA3TNIHBIMA
3.11 CKOPOCTSIMH B JKMBOW W HEXHBOW MPHUPOJE, NCHCTBHE CUJIBI TPCHUS B
MIPUPOJE U TEXHUKE
3.12 TexHudeckne ycTpoicTBa: TMHAMOMETP, IO IIITHITHIUKA

JIABJIEHME TBEPJIBIX TEJI, )KUJIKOCTE 1 TA30B

HaBnenue TBEpmoro Tena. CrocoObl yMEHBUICHUS M YBEJIUYCHHS

4.1
JaBJICHUS
492 JlaBierne rasza. 3aBHCHMOCTH JaBJICHHS Ta3a OT 0O0bEMa,
TEMITEpaTypPhI
43 [lepenaua paBneHWs TBEPABIMU TEJIaMH, >KHJIKOCTSIMH W Ta3aMHu.
3axoH Ilackang. [TneBMaTHUeCcKre MaIIHHBI
44 3aBUCHMOCTD JABJICHUS JKUJIKOCTH OT TUIYOWHBI. [ MapocTaTuueckuit
' napajnokc. Coolmmaromuecs cocynbl. ['uapaBandeckue MexaHu3Mbl
Atmochepa 3emmmm um  armocepHoe  mamieHue.  [IpuunHBI
45 CYyILIECTBOBaHMUS BO3AYIIHOW oOomouku 3emiuu. OmbiT Toppuueniu.
' 3aBUCHUMOCTh aTMOC(HEpPHOro MaBJCHHUS] OT BBICOTHI HaJ YpPOBHEM
Mopst
46 N3mepenue armocdepnoro masneHus. [Ipubopbl mas u3MepeHUS
aTMOC(EpHOTO JTaBICHHS
47 JleiicTBHe S>KUIKOCTH M Ta3a Ha TMOTPYKEHHOE B HUX TeTO.
BriTankuBarorias (apxuMeoBa) cuiia. 3aKoH Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTueckue pabOTHI:
49 HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMA

MOrPYKEHHOMU B KUIIKOCTh JacTU Tena. Onpenenenue
BBITAIKMBAIOLIECH CHUJIbI, JCHCTBYIOIIEHM HA TEJIO0, NOTPYy:KEHHOE B




JKUIKOCTh. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLIECH CHJIBL,
JNEUCTBYIOIIEH Ha TENO B KUJIKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOLLNE 3aBUCUMOCTh BBITAJIKMBAIONICH CHUJIBL,
JCUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT O00bEMa MOTPYKEHHOW B
XKUJKOCTb YaCTH TeJla U OT IUNIOTHOCTH kuakoctu. KoHcTpynpoBanue
apeoMeTpa WM KOHCTPYHMpPOBAaHUE JIOJKM M OIpeaescHue eé
Irpy3010AbEMHOCTH
410 ®duznyeckue SIBICHUS B IPUPOJIE: BIUSHUE aTMOCPEPHOTO JaBICHUS
Ha YKUBOM OpraHu3M, IJaBaHue pbI0
TexHuueckre YCTpPOMCTBA: COOOIIAIONIUECS COCYAbI, YCTPOMCTBO
411 BOJIONIPOBOJIA, THAPABIUYECKHN TIpecc, MaHOMETp, Oapomerp,
BBICOTOMED, NOPIIHEBON HACOC, APEOMETP
PABOTA, MOIIIHOCTbB, DHEPTUA
5.1 MexaHnunyeckas paboTta
5.2 MexaHnudeckasi MOIITHOCTh
53 [IpocThie MeXaHU3MBI: pblYar, 0JIOK, HaKJIOHHAs MJI0CKOCTh. [IpaBuio
' paBHOBECHS phluara
5.4 [IpumeHeHne npaBuiia paBHOBECHS pblyara K 0JI0Ky
55 «3onoToe npaBuiio» MexaHuku. KoadduureHTt nonesHoro neicTBust
MexaHU3MOB. [IpocThie MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [TorenumanbHast SHEPTUM TeNa, MOIHIATOrO HaJ 3eMIIEN
5 5.7 KuneTtnueckas sHeprus
58 [Tonnas MeXaHUYecKas JHEprus. 3aKOH W3MEHEHUS U COXpaHEHUs
MEXaHUYECKOM 3HEepruu
[IpakTuueckue paboOTHI:
#H##Par#H##Onpeneneaue paboThl CWIBI TPEHUS TPHU PABHOMEPHOM
5.9 NBUKEHUM Teja MO0 TOPHU30HTAIbHOW MOBepXHOCTH. MccnenoBanue
ycioBuid  paBHOBecus pbluara. Msmepenwe KIIJ HakimoHHOM
I0CKOCTH. M3yueHne 3aKoHa COXpaHEeHUs MEXaHN4eCKON SHEprUH
5.10 du3nyecKue sIBJICHUS B IPUPOJIC: PhlYaru B Telle YeJ0BeKa
511 TexHuyeckre yCTpOMCTBA: pbluar, MOJBUKHBIA W HEMOJBUKHBIN
0JIOKU, HAKJIOHHAS! TUNIOCKOCTb, TPOCThIE MEXaHU3MBbI B OBITY
8 KIIACC
Kox Kon
IIpoBepsiemble 3J1eMeHTHI CO/IeP:KAHUSA
pa3jiena 3JIeMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIO)KEHHS ~ MOJIEKYJSIPHO-KUHETUYECKOH  TEOpUH
6.1 CTpOoeHMs BemiecTBa. Macca u  pa3mepbl MoJieKyd. OTBITHI,
NOATBEPKIAIOLINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
6 6.2 Mojenu TBEPAOTo, KHUJIKOTO U Ta3000pa3HOTO COCTOSTHUN BEILlEeCTBA.
Kpucrannuueckue u amopdHbie Tena
6.3 O6’b$ICHeHI/Ive CBOICTB Ta3oB, )KI/II(KOCTGVI\/'I U TBEPABIX TEJl HAa OCHOBE
MOJIOKEHUH MOJIEKYJISIPHOKMHETHYECKON TEOpUH
6.4 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS




6.5

TennoBoe pacuIMpeHNe U CKaThe

6.6

Temneparypa. CBs3b TeMIeparypsl €O CKOPOCTBIO TEILIOBOIO
JIBYKEHUS YACTHIL

6.7

Buyrpennssa sHeprus. CrnocoObl M3MEHEHUsT BHYTPEHHEW SHEpPruu:
TEILIONEpe1adya U COBEPLICHUE pabOThI

6.8

BI/II[I)I TCIUIonepeaadu: TCrIONpOBOAHOCTb, KOHBCKIUA, U3JTYYCHUC

6.9

KomnuectBo TeruioThl. Y aenbpHas TEIUIOEMKOCTD BEIECTBA

6.10

TemmooOMeH U TemIoBOe paBHOBECHE. YpaBHEHHE TEIUIOBOTO
OanaHca

6.11

IInaBnenue u OTBCPACBAHHUC KPUCTAJUIMYCCKUX BCHICCTB. YJICJ'II:HEUI
TCIIJIOTA IJIaBJICHUA

6.12

[TapooOpazoBanne u konnencanus. Ucmapenue. Kunenue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATyphl KUIICHHUS OT
aTMOC(hEepHOTO TaBJICHUS

6.13

BiaxxHOCTB BO3/1yXa

6.14

DHeprus TOIINBA. Y IeJIbHAs TEIJI0Ta CTOPaHUS

6.15

[punnunsr  paGotel  TeruoBeix asurarenei KIIJ[ Temmosoro
nsurarens. TemioBble ABUTATENN U 3aIUTa OKPYXKAIOIEH Cpeabl

6.16

3aKOH COXpaHEHUs U NPEBPAILCHNS SHEPTUHU B TEIUIOBBIX MPOLECCAX

6.17

[IpakTueckue pabOTHI:

#H#HPar#H##OnbITEI IO OOHAPY)KEHHUIO NEUCTBUS CHJI MOJICKYJISIPHOTO
MIPUTSKEHUS.

#H#HPar###OnBITHI 110 BBIPAIIMBAHUIO KPUCTAILIOB IMOBAPEHHOMN COJIH
WJTU caxapa.

H#HHPar#H##OnBITEI 10 HAOMIOACHUIO TETUIOBOTO PACIIMPECHHS Ta30B,
KUJKOCTEH U TBEPABIX TEIL.

#HH##Par#H##OnpeneneHue qaBiIeHUS BO3lyXa B Oa/UIOHE IITPHIIA.
H#HHHPar#H##OnbITE, JEMOHCTPUPYIOUINE 3aBUCHUMOCTh  JIaBJICHUS
BO3JIyXa OT €ro 00béMa M HarpeBaHUs WIIN OXJIaKICHHS.
#i##Par#H#lIlpoBepka THMOTE3bl JHWHEWHONW 3aBUCHMOCTH JUTMHBI
CTOJIOWKA JKUJIKOCTH B TEPMOMETPHYECKOM TPYyOKe OT TeMIIEpaTypHhl.
#H##Par#Ht#Habmonenne M3MEHEHUsT BHYTPEHHEW OHHEPruu Tella B
pe3ynbTaTe TeIuionepeaadd U padoThl BHEITHUX CHJI.
#H##Par##lccienoBanne SBJICHHS TEIUIOOOMEHA IMPU CMEITUBAHUH
XOJIOJHOW U TOPAYEH BO/IBI.

#HA##Par###OnpeneneHue KOJIUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOM
P TETUIO0OOMEHE ¢ HarpeThIM METAJUTMYCCKUM ITWITHHIPOM.
#H##Par###Onpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.
#H##Par##lccienoBanue mporecca HCIapeHHus..
#H##Par###OnpeneneHue OTHOCUTETFHON BIQXKHOCTH BO3IyXa.
#H##Par###Onpenenenue yaenpHON TEIIOTHI IJIABICHUS JIbJA.

6.18

@usnyeckue SABJIEHUS B IPHUPOJIE: IMOBEPXHOCTHOE HATSHKEHHE M
KaWUISIPHBIE SIBJICHUS B IPUPOJE, KPUCTAIUIBI B IPUPOJIE, U3ITyYCHHE
CounHula, 3amep3aHue BOAOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera.

6.19

Texnuueckue YCTpOﬁCTBaZ KalmnuJsIpbl, NPUMEPLI HCIIOJIb30BAHUA
KpuUCTallIoB, KHUIAKO CTHBIN TCPMOMETP, HAaTYUK TEMIICPATYPHI,
TCPMOC, CHCTCMA OTOINICHHUA JOMOB, TUI'PDOMETPBI, IMCUXPOMETP,




napoBasi TypOuHa, IBUTATEIb BHYTPEHHET'O CTOPAHMUSL.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusalus Tel. JIBa pojia aIeKTprUUecKuX 3apsiioB
BzaumoeiictBue 3apsikeHHbIX Tel. 3akoH KyloHa (3aBUCMMOCTh CHIIBI

7.2 B3aUMO/ICUCTBUS 3aPSDKEHHBIX TEJT OT BEJTMYUHBI 3aps/IOB M PACCTOSTHHS
MEXKY TEJIaMN)
Onektpuyeckoe mojie. Hampsok€HHOCTh  AJIEKTPUYECKOTO  IMOJIS.

7.3 [IpuHuun cyneprno3vuuuu 3JIEKTPUUECKUX TMOJieH (Ha KauyeCTBEHHOM
YPOBHE)

74 Hocutenu snextpuueckux 3apsaoB. DJIEMEHTapHBIN 31eKTpUYECKU
3apsa. Ctpoenue atoma. [IpoBOHUKY U AUDIIEKTPUKHI

7.5 3aK0H COXpaHEHUsI AIEKTPUIECKOTO 3apsiaa

76 DOneKTpUYecKuii TOK. YCJIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOTO
ToKa. ICTOYHNKY TOCTOSTHHOTO TOKa

77 JlefcTBUSL ~ DJEKTPUYECKOTO  TOKa  (TEIJIOBOE,  XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUI TOK B )KUAKOCTSIX U ra3ax

7.8 Onektpruyeckas nenb. Cuia Toka. DNEeKTPUUECKOE HANPSKEHHE

7.9 ConpoTHuBICHUE MPOBOJHUKA. Y ICIHHOE COMMPOTHBIICHNE BEIECTBA

7.10 3akon OMma It y9acTKa 1enu

7.11 [TocnenoBarenbHOE U TApAIIENHHOE COSAMHEHNE MPOBOTHUKOB

7.12 PaboTa 1 MOIITHOCTH AJIEKTpUUECKOTo ToKa. 3akoH J[xoymst — Jlenna

713 DneKTpuyecKkue IHenu M TMOTPEOUTENN AJIEKTPUYECKONW HHEpruu B
ob1Ty. KopoTkoe 3aMbikaHue

7.14 [TocTosiHHBIE MarHUTHI. B3anMoaelicTBHE NOCTOSTHHBIX MAarHUTOB

715 MarnutHoe mnoje. MarHuTHoe moje 3eMiM M €ro 3HayeHue s
YKW3HU Ha 3emMiie

716 OnbiT  Opcrena. MarHutHoe  1oJI€  AJIEKTPUYECKOTO  TOKa.
[IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE
JleiicTBe ~ MarHUTHOTO  TOJS HA  HPOBOJAHUK C  TOKOM.

7.17 DNEeKTpOABUTATENH MOCTOSTHHOTO TOKa. Hcnons3oBanue
JJIEKTPOABUTaTeNel B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCHOPTE

718 Omneitel @apazes. SBnenue snekTpoMarHuTHOW MHAYKUIUU. [IpaBuio
Jlenma

719 OnekrporeHeparop. CrnocoObl MONyuyeHUs: IEKTPUUYECKONW SHEPTHU.
DNEKTPOCTAaHIIMU Ha BOSOOHOBIISIEMBIX HCTOYHHKAX YHEPTUH
[IpakTueckue pabOTHI:
OnpITl 1O HAONIONEHUIO DIEKTPHU3AIUU Tel WHAYKUUEH H MpH
COIIPUKOCHOBEHUHU.
UccnenoBanue ACMCTBUSA 3IEKTPUYECKOTO MOJISI HA MPOBOJHHMKU U
JURIIEKTPUKU.

720 COopka u mpoBepKa padOThI DNEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.

HSMepeHI/Ie U pEryJIupoBaHUC CUJIbI TOKA.

HSMepeHI/Ie U pEryJIupOBaHUC HAIIPSAKCHUA.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, UAYHICTO0 4€pe3 pEe3nucCTOop,
OT COIIPOTUBJICHUA PC3UCTOPA U HAIIPSLKCHUSA HA PE3UCTOPC.

OHLITLI, ACMOHCTPHUPYIOIITHUC 3aBUCHUMOCTb QJICKTPHUYCCKOTO
CONIPOTUBJICHUS MMPOBOJHUKA OT €ro AJIMHBI, INIOHIAJW MOIICPCYHOI'O




CEYCHMS U MaTepHuaa.

[IpoBepka mpaBuiia CIOKEHUS HANPSHKEHUU MPU MOCIEN0BATEIBHOM
COCIMHEHUHU JBYX pe3ucTtopoB. IIpoBepka mpaBuia g CWIBI TOKA
IIpU NapajIeIbBHOM COEIMHEHUHN pe3ucTopoB. OmpeneneHue padOThI
NEKTPUYECKOT0 TOKa, MIAYyLIero uepe3 pesucrop. Onpenenenue
MOIITHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEIAEMONM Ha pE3UCTOpeE.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO 4epe3 JaMIIOUKY,
or HampsbkeHus Ha Hel. Omnpenenenue KIIJ| nHarpeBatens.
HccenenoBannue MarHuTHOTO B3aUMOJCHCTBUS ITOCTOSIHHBIX MarHUTOB.
HN3ydeHne MarHuTHOrO TMOJiA TOCTOSIHHBIX MAarHUTOB MpPH  HUX
00beTMHEHUN 51 pa3IeICHUN. Uccnenosanue JIEACTBUS
NEKTPUYECKOT0  TOKA HAa  MAarHUTHYO  cTpenky.  OmbIThI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI B3aMMOJICHCTBHS KATYIIKH C
TOKOM M MarHura OT CWJIbl TOKAa M HAlpaBJICHWs TOKAa B KaTYILKE.
WN3yuenne nelcTBUS MarHATHOTO MOJS HA IPOBOJHHUK C TOKOM.
KoncTpynpoBanne u  u3yyeHue  pabOTBl  BIEKTPOJBUTATENS.
Wamepenne KIIJ snexTponBurareabHoil ycTaHOBKU. OTBITHI 110
HCCIEA0BAHUIO SIBJICHUS 3IEKTPOMArHUTHOMN 15030107 910%078
HCCIEA0BAaHNE N3MEHEHUI 3HAUYCHHS M HAIIPaBJICHUS] MHIYKIIMOHHOTO
TOKa

dusznueckue SBICHUS B npupoac: OSJICKTPUUCCKUE ABJIICHHSA B
aTMOC(bepe, OJICKTPUYECTBO XUBBIX OPraHU3MOB, MAarHuTHOC IIOJIC

7.2l 3emu, Apeid MOTOCOB, POJIbL MArHUTHOTO TOJS I KU3HM Ha
3emJie, MOJISIPHOE CUSIHUE
TexHuuecknue yCTpOMCTBA: JIIEKTPOCKOI, aMIEPMETP, BOJIBTMETP,
peocTtar, CYETYUK DIEKTPUUECKON SHEPruH, JIEKTPOOCBETHTEIbHBIE
1.22 PUOOPHI, HarpeBaTeIbHBIC AIEKTPONIPUOOPHI (mpuMepsI),
ANEKTpUYECKHE MPEJOXPAHUTENH, JICKTPOMArHuT, JIEKTPOIBUraTellb
MOCTOSIHHOTO TOKA, FT€HEPATOP MOCTOSHHOTO TOKa
9 KJIACC
Kon Kon
pasjena eMOHTA [TpoBepsieMble 371€MEHTHI COAECPKAHUS
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanuyeckoe nBkeHue. MarepuanbHas Touka. CrcreMa oTcuéra
8.2 OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBHKCHUS
8.3 PaBHOMeEpHOE NPSIMOJIMHEMHOE IBIXKEHUE
8.4 ###Par##H#HepaBHOMepHOE TpsAMONUHEIHOE NBMkeHHe. CpenHss u
MT'HOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBHXKEHUU
8 8.5 Yckopenue. PaBHOyCKOpeHHOE TPSIMOJIMHEWHOE JIBUYKEHUE
8.6 #H##Par###CBoboqHoe nagenue. OnbiTel ["anumes
###Par###PaBHoMepHOoe ABW)KEHHE TO OKpyxkHoctu. [lepuon wu
8.7 yactota  oOpamenus. JluHeliHas u  yrioBas  CKOPOCTH.
I{enTpocTpemMuTenbHOE YCKOPEHHE
8.8 [Iepsrlii 3akoH HproTOHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tperuii 3akoH HetoToHa




8.11

H##Par#H##] [puHiun cynepno3unuu Cui

8.12 Cuna ynpyrocrtu. 3akoH ['yka

813 #H#Par#H##(Cuna TpeHus: cuia TPEHHUS CKOJIbKEHHUsS, CUjia TPEHUs
TIOKOSI, PYTHUE BUJIBI TPCHHSI

814 #HH##Par#H##(Cuna TsHKECTH W 3aKOH  BCEMHUPHOTO  TSTOTCHHA.

' YckopeHne cBOOOIHOTO TaICHHUS

815 JBwxenue mianer Bokpyr Cosnia. IlepBas kocMudeckas CKOpOCTb.
HesecomocTs 1 neperpysku

8.16 PaBHoBecue maTepuanbHO TOUKU. AOCOTIOTHO TBEPIOE TEJIO

817 ###Par####PaBHoBece TBEPAOro Tela C 3aKPEIUIEHHOH OChIO
BpaieHuss. MoMmeHT cuibl. LleHTp TsxecTn

8.18 Nmnynsc tena. U3menenne nmirynsca. IMnynsce cuiisl

8.19 3aKOH COXpPAHCHHS UMITYJIhCa

8.20 HiHPar#H#PeakTHBHOE BIKCHHE

8.21 Mexanudeckasi paboTa U MOIITHOCTh

8.22 PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U pabOTHI

8.23 [ToreHnmanpHas SHEPTHsI TeJa, IOHIATOTO HAJl TOBEPXHOCTHIO 3eMITH

8.24 [ToreHnmanpHass SHEPTUS CKATON TPYKUHBI

8.5 ###Par###Kunetnueckas dHeprus. Teopema O KHHETHYECKOM
SHEPTUU

8.26 ##H#Par###3akoH coOXpaHEeHUs MEXaHUYEeCKOM SHepruu
[IpakTuueckue paboOTHI:
Onpenenenue cpegHeil CKOPOCTH CKOJIBKEHUS OpyCcKa WA JBUKCHUS
apyKa Mo HAKJIOHHOW IIOoCKOCTU. OmpeneneHue yCKOpeHus Tena
IIPH PaBHOYCKOPEHHOM JBIKEHUHU IO HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue  3aBUCUMOCTH  OYyTH  OT  BpEeMEHHM  IIpu
PaBHOYCKOPEHHOM JBIKEHUU 0€3 HauyalbHON CKOPOCTH.
[IpoBepka rumoTesbl: €ciyd MPU PaBHOYCKOPEHHOM JBIMXKEHUU 0e3

8.7 HAYaJIbHOM CKOPOCTH IYTH OTHOCSITCS KaK psJl HEUETHBIX YHUCEIl, TO
COOTBETCTBYIOIIHE TPOMEKYTKHA BPEMEHU OJJUHAKOBBHI.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHHUSI CKOJBXKEHHS OT CHIIBI
HOpMaibHOrO naBieHus. OnpeneneHne KoOdPPUIMEHTa TpeHUs
ckonbkeHus. OmpeneneHue >KECTKOCTH NpyxkuHbl. OmnpeneneHue
paboOThl CUJIBI TpPEHUS MpPU PABHOMEPHOM [IBIKEHUU Tela IO
TOPU3OHTAIBHON  moBepxHOcTU. OrmpeneneHue padOThl  CHUJIBI
YIPYTrOCTH MPH MOABEME Tpy3a C UCIOIb30BAHUEM HEMOIBUKHOTO U
MOJIBIYKHOTO OJIOKOB
@dusnyeckue SBICHUSA B MPUPOJAE: MPHUIWBBI U OTIUBBL, JBIKEHUE

8.28 wianeT CoONHEYHOW CHCTEMBI, PEaKTUBHOE JBUKCHHE IKHUBBIX
OpPraHu3MOB

8.29 Texnuyeckre ycTpoilcTBa: CHUAOMETpP, JATYUKU TOJOKEHUS,

pacCTOSAHUA U YCKOPCHU A, PAKCTELL

MEXAHUYECKHUE KOJIEBAHMA 11 BOJIHBI

9.1

Konebarensuoe JABHIKCHHC. OcHOBHBIC XapaKTCPpUCTUKU KOJIeOaHMIA:
nepuona, 4aCtoTa, aMIlInTyla

9.2

MareMaTnueckuii ¥ IPYKUHHBIA MadaTHUKU. [IpeBpalnenue sHepruu
IIpU KOJIe0aTeIbHOM JIBHKEHUU




9.3

3aryxaromue Koiebanus. BeiHyKeHHbIe KoeOanus. Pe3onanc

9.4

Mexanudeckue BoJiHbl. CBOMCTBA MeXaHUYECKUX BOJH. [IpoosibHbIE
U TomepeyHble  BOJHBL. J[IMHA BOJHBI M CKOpPOCTH €€
pacupocTpaHeHMs. MexaHu4ecKkue BOJHBI B TBEPIOM  Tele,
CECMUYECKHUE BOJIHBI

9.5

3ByK. 'poMKOCTB 1 BbIcOTa 3BYyKa. OTpakeHHE 3ByKa

9.6

WubpasByk u ynpTpa3sByk

9.7

[IpakTuyeckne pabOTHI:

Omnpenenenre 4acTOThl M IepHoja KojieOaHUN MaTeMaTHYeCKOIo
MasiTHUKA.

Onpenenenve 4YacToThl W NepUoAa KojeOaHUN IPYKUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCUMOCTH Meproaa KoJIEOAHWUN TMOJABEIICHHOTO K
HUTHU Tpy3a OT JUIMHBI HUTU. VccrienoBaHue 3aBUCHUMOCTH IMEpHOJIA
KojeOaHui NPYKMHHOTO MasiTHUKa OT Macchl rpys3a. IIpoBepka
HE3aBUCHMOCTH IepHojJa KojeOaHuil rpys3a, MOABEIIEHHOTO K HUTH,
OT Macchl Ipy3a M KECTKOCTH HPYKUHBI. M3MmepeHHe ycKOpeHHs
CBOOOIHOTO ITACHNA

9.8

®u3nYECKUe SBJICHUS B MPUPOJE: BOCHPUATHE 3BYKOB KMBOTHBIMH,
3EMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIYHAMH, X0

9.9

TexHuueckne ycTpOWCTBa: 3XOJOT, HUCIOJIb30BAHUE YIBTPa3ByKa B
OBITY U TEXHUKE

OJIEKTPOMATI'HUTHOE I1OJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

DJIEKTPOMAarHuTHOE TMoJe. DJIEKTPOMarHuTHbIe BOJHBIL. (CBoOMCTBa

101 AJIEKTPOMArHUTHBIX BOJIH

10.2 [1Ixayia 371eKTpOMarHUTHBIX BOJIH

103 SHGFTPOMaFHHTHaﬂ npupoaa cera. CkopocTh cBera. BosHOBBIE
CBOWCTBA CBETa

10 [IpakTuyeckue paboOThI:

10.4 W3yueHne CBOWCTB  JIEKTPOMAarHUTHBIX BOJH C  [OMOIIBIO
MOOMIBHOTO TelehoHa

10.5 dusnyeckue SABICHUS B TpUpoje: OHOJOTHMYECKOe JIeHCTBHE
BUMMOTO, YIbTPA(hHOIETOBOTO U PEHTTEHOBCKOTO M3JIyYCHHUN

10.6 TeXHquCKIEe YCTPOMCTBA: UCTIOJIB30BAHUE JICKTPOMAIHUTHBIX BOJIH
JUIsl COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

11.1 JlygeBas moniensb cBeta. MICTOUHMKH cBETa

11.2 [IpsiMonmHEHOE pacIPOCTPAHEHHUE CBETA

11.3 Otpaxenue cpeta. [Inockoe 3epkano. 3aKOH OTpaXKeHHs CBETa

11.4 IIpenomnenne cBera. 3akoH mperomieHuss cBera. [lomHoe

11 BHYTPEHHEE OTPAKEHUE CBETA

11.5 JInnza. Xox rydel B JIMH3€E

11.6 Ontuyeckas cucteMa ¢oroanmnapara, MUKpOCKOIA U TeJIECKOIa

11.7 I'ma3 xak ontuyeckas cucreMa. bIn3opykocTh U JadbHO30PKOCTb

118 Paznoxenne 6enoro csera B cnekTp. OnbiTel HetoToHa. CrioskeHue

CIICKTPAJIbHBIX IIBECTOB. I[I/ICHCpCI/ISI CBCTa




[IpakTuyeckue pabOTHI:
H#HH##Par#Ht#lccnenoBanre 3aBUCUMOCTU YIJla OTPAKEHHUSI CBETOBOTO
Jdyda OT yriia NaJeHHUs.
##HPar###l13ydeHne XapakTEpUCTHUK H300paXeHHs MpeaMera B
IUIOCKOM 3€pKajie.
#HH##Par#H#lIccnienoBanne  3aBUCUMOCTH  yIjla  IIPEJIOMJICHUS

11.9 CBETOBOTIO Jy4a OT yIJla NaJeHUs Ha TPAHULE «BO3IYX — CTEKIIO».
###Par### lonyderrne W300paXeHUH ¢ TIOMOIIBIO COOMparomIei
JIMH3BI.
###Par###Onpenenenne GOKYCHOTO paCCTOSHHS U ONITUYECKOU CHIIBI
COOMpPAIOIIIEH JINH3HI.
#H##Par###OnbIThI 110 Pa3NIOKEHUIO OEIOro CBETa B CIIEKTP.
#HHPar###OnbITEl TI0O BOCHIPUATHIO IIBETa NPEIMETOB NpPHU HX
Ha0JII0JIEHUH Yepe3 IIBETOBbIE (PUIIBTPHI
®duznyeckue sABIeHUS B npupoje: 3atMenusa ConHua u JIyHsl, 1[BeTa

11.10 TN, ONTHUYECKHE sIBJIEHUS B aTMocdepe (uBer Heba, pedpakuus,
paayra, MUpax)

11.11 Texnuyeckue  ycTpoiicTBa:  OYKHM, Hepuckon, ¢oroamnmnapar,
ONTUYECKUE CBETOBO/IbI

KBAHTOBEBGIE SIBJIEHU S

121 Omnwiter Pe3epdopna u mmanerapnas Mojenb atoma. Mojens aroma
bopa

122 Hcnyckanne u morjomeHue cBera aroMoM. KBauTtel. JIuHeiuarbie
CHEKTPHI

12.3 PagnoakTuBHOCT. Anb(ha, 6eTa- U raMMa-u3IydeHus

124 Crpoenune atomMHOrO sapa. HykinoHHass Mojelb aTOMHOTO sijpa.
N3oTonbl

12.5 PannoaxTtuBHbie ipeBpanienus. [lepro nomypacmajia aTOMHBIX siAep

126 SnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsiIOBOTO MU MaccOBOTO
qucel

12.7 DHeprus cBS3U aTOMHBIX siiep. CBsI3b MAacChl M SHEPTUU

12 128 PGEIKHHH cuHTe3a u aenenus saep. Mcrounuku sHepruu CosiHna u

3BE3 N

129 Snepnas sHepretuka. J[leiicTBHEe paguOaKTHBHBIX H3JIyYCHHH Ha
YKUBBIE OPTraHU3MBI
[IpakTueckue pabOTHI:
Habntoenue CriomHbIX U JIMHEWYAThIX CIEKTPOB U3IIy4EHUSI.

12.10 HccnenoBanne  TPEKOB: HM3MEPEHHE OHEPTMM  YaCTHUIBI IO
TOpMO3HOMY TIyTH (TI0 hoTOrpadusim).
W3MepeHne paaroakTUBHOTO (oHA
@u3nyecKue SBJIECHUS B IPUPOJE: E€CTECTBEHHBIM pPaJuOAKTHBHBIN

1211 ¢oH, KOCMUYECKHE JIy1H, PaJOaKTHUBHOE M3My4eHHE MPUPOIHBIX
MUHEpaJIOB, JECWCTBUE paJMOAKTUBHBIX H3JIy4eHHH Ha OpPraHu3M
4eJI0BEKa

1212 TexHuyeckue  yCTpOMCTBA:  CHEKTPOCKON,  WMHIUBUIYaJIbHBIN
J03UMETp, KaMepa Buiibcona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI 0CBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0uiero oopaszopanus Ha ocHoBe PI'OC

[lonnmanue posm (PU3NKK B HAaydYHOW KapTHHE MHpPA; CHOPMHUPOBAHHOCTH
0a30BBIX MPEJCTABICHUN O 3aKOHOMEPHOM CBS3M U NO3HABAaEMOCTHU SIBJICHHM
IPUPOJIbI, O POJIM 3KCIIEpUMEHTa B (PU3UKE, O CHUCTEMOOOpa3yrouieil poJu
(GU3MKM B Pa3BUTHUM €CTECTBEHHBIX HAayK, TEXHHKHM M TEXHOJOTUH, 00
9BOJIIONMH (PU3MUECKUX 3HAHUM M MX POJIM B LIEJIOCTHON €CTECTBEHHOHAYyYHOMU
KapTUHE MHpa, O BKJIAJ€ POCCHUMCKUX M 3apyOeXHBIX YUEHBIX-(DU3HKOB B
pa3sBUTHE HAyKH, OOBSCHEHHE IPOLECCOB OKPYXKAIOLIEro MHpa, pPa3BUTHE
TE€XHUKH U TEXHOJOTHH

3HaHUS O BHJAAaX MaTepuu (BELIECTBO U TMOJIE), O ABMXKEHHH KaK croco0e
CYLIECTBOBaHHUSI MaTepuu, OO0 aTOMHO-MOJIEKYJISPHOH TEOpUU CTPOCHHS
BEIECTBA, O (PU3MYECKON CYHIHOCTU SIBJICHUN MPHUPOJbI (MEXaHUUYECKUX,
TEIUIOBBIX, AJIEKTPOMATrHUTHBIX U KBAHTOBBIX); YMEHHE pa3INyaTh SBICHUS I10
OTIMCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX
JTaHHOE (U3MYECKOe SBJIEHUE; YMEHUE paclo3HaBaTh MPOSBICHUE H3YyYEHHBIX
(¢u3nuecKkux SBIEHUH B OKPY)KAIOIIEM MHUpPE, BBIJENSAS WX CYIIECTBEHHBIE
CBOMCTBA (ITPU3HAKK)

Bnagenue ocHOBaMM TOHSATHMHOTO ammapaTa U CHUMBOJIMYECKOTO sI3bIKa
(UMK W UCHOJB30BaHWE UX JUISl pelIeHus Yy4eOHbIX 3aJay; yMEHHe
XapaKTepU30BaTh CBOMCTBA Tel, PU3NUYECKUE SABJICHUS U MPOIIECCHI, UCTIOIB3Ys
(yH1aMeHTaJIbHbIE ¥ SMIIUPUYECKHUE 3aKOHBI

VYMenue oONnmMCHIBaTh HU3YUYCHHBIC CBOMCTBA TEI H (1)I/I3I/ILIGCKI/IC SIBJICHHA,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/I6 BCJIIMYHUHBI

Bnagenue ocHoBaMU METOJIOB HAyYHOTO MO3HAHUA C Y4ETOM COOIIOJCHHS
npaBuJI 6€30MacHOro Tpyaa: HabIroaeHHe PU3NUECKUX SBICHUI:

YMEHHE CaMOCTOSITENIbHO COOHMpaTh SKCIEPUMEHTaJIbHYI0 YCTAaHOBKY W3
JAHHOTO Habopa 00OpyIOBaHHUS MO WHCTPYKIUHU, OMUCHIBATH XOJ ONbITA U
3aMMChIBaTh €ro0 pe3ysbTaThl, GOPMYIUPOBATH BHIBOIbL;

POBEJCHUE MPSIMBIX U KOCBEHHBIX MU3MEpPEHUN (PU3MUECKUX BEIUYHH: YMEHUE
IUTAHUPOBATh H3MEPEHUs, CAMOCTOATEIBHO COOUPATh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY 110 MHCTPYKLIMH, BBIYUCIISITh 3HAUEHUE BEJIMYMHBI U AaHAJIU3UPOBATH
NOJIyYEHHbIE PE3YJIbTaThl C YYETOM 3a/laHHOM MOTPEIIHOCTU pPE3yJIbTaTOB
W3MEPEHUI;

IIPOBE/ICHUE HECJIOKHBIX AKCIIEPUMEHTAIIbHBIX UCCIIE0BaHUN;
CaMOCTOSITENIBHO COOMpPAaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M TPOBOJUTH
UCCIICIOBAHUE TI0 HHCTPYKLMH, NPEACTABIATH IIOJYyYECHHbIE 3aBHCUMOCTHU
(u3MYECKUX BEIMYUH B BHUJE TAONUIl U TPa@HUKOB, YIUTHIBATH MOTPEIIHOCTH,
JIeJIaTh BBIBOBI 110 PE3YJIbTATAM MCCIIEN0BAHUS

IlonnMaHue XapakTepHBIX CBOWCTB (U3MYECKUX Mojenel (MarepuasbHas
TOUKa, a0COJIOTHO TBEPJOE TENO, MOJEIM CTPOEHHUS Tra3oB, XHUIKOCTEH H
TBEPJBIX TeJ, IUTAHETapHas MOJIETb aTOMa, HyKJIOHHAs! MOJIeNTb aTOMHOTO Si/1pa)
U YMEHHME IPUMEHSTh UX JUIsl 00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMenue oObICHITh (I)I/I3I/I‘ICCKI/IC MpoHecCChl U CBOICTBa TCJI, B TOM 4YHCJIC U B




KOHTEKCTE CUTYallMi IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BBISBJIATH IPUYMHHO-CJIEICTBEHHBIE CBS3H U CTPOUTH OOBSICHEHUE C ONIOPOM Ha
W3yYeHHbIE  CBOHCTBA  (pu3HMYECKMX  sBICHWH, (U3NYECKUE  3aKOHBI,
3aKOHOMEPHOCTH M MOJECIU

YMmenue pemath pacdyérHble 3amauu (Ha Oaze 2 — 3 ypaBHCHHWIA), UCHOJB3YS
3aKOHBI M (POPMYJIBI, CBSI3BIBAIONINE (PU3UYECKUE BEIWYMHBI, B YaCTHOCTH,
3alMChIBaTh KPaTKOE YCIOBUE 3aJaud, BBIABIATH HENOCTAIOIIME JaHHbIE,
BbIOMpATh 3aKOHBI U (GOPMYJIbl, HEOOXOAUMBIE JUIsl €€ pelIeHUs], UCIO0Ib30BaTh
CIpPaBOYHbIE JAHHBIE, MPOBOAUTH PACUYETHl M OLEHUBATh PEATUCTUYHOCTH
IOJIyYYEHHOTO 3HA4eHUA (U3MUECKON BEIMYMHBI, YMEHHME OIPENENSTh
pa3MepHOCTh (PU3UUYECKOM BEJIMYMHBI, TOJIYYEHHON IPU PELICHUH 3aauu

YMeHne xapakTepu3oBaThb NPUHLMIBI JEHCTBUS TEXHUYECKHX YCTPOWCTB, B
TOM 4uciae OBITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOTHUECKUX
MIPOLIECCOB MO HMX OINKCAHUIO, HCIOJIb3Yys 3HAHUSA O CBOMCTBaX (PM3MUECKUX
SIBJICHUH U HEOOX0AUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH

10

YMeHue Hcnoib30BaTh 3HAHUS O (DU3MUECKUX SIBICHHUSX B IOBCEIHEBHOM
KU3HU 17 obOecriedeHusi 0Oe30macHOCTH Npu  oOpallleHuud ¢ ObITOBBIMHU
npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHMsI 3J0pPOBbS U
COONIIOJICHUST HOPM DKOJIOTMYECKOTO IOBEJICHHMsSI B OKpYXKaroLlel cpene;
MMOHMMaHHe HEOOXOAUMOCTU MPUMEHEHHS JOCTHXKEHUNH (DPU3UKH U TEXHOJIOTUI
JUIS palliOHaJIbHOTO MPUPOAONOIB30BAHUS

11

OneIT noucka, npeoOpa3oBaHUs U MpeACTaBICHUS HHPOPMAIUK PU3NIECKOTO
COJepkKaHHUA C  HUCHOJb30BaHUEM  HH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUI; YMEHHE OLIEHUBATh JJOCTOBEPHOCTh MOJYy4€HHOW MH(pOpMauu Ha
OCHOBE HMEIOIIUXCS 3HAHUH U JONOJHUTEIbHBIX MCTOYHHKOB; YMEHHE
UCIOJb30BaTh IPU BBINOJHEHUH Y4YEOHBIX 3aJaHUil Hay4yHO-TIOMYJISAPHYIO
JAUTEpaTypy (PU3NYECKOIO COJACpXkKAHUSA, CIPABOYHBIE MaTEpUalbl, PECYpChl
cetu  VHTepHer; BnazeHue  0a30BbIMH  HaBbIKAMM  IIpeoOpa3oBaHUs
UHpOpMaLMU U3 OJHOM 3HAKOBOM CHCTEMBI B JPYI'YI; YMEHUE CO3]1aBaTh
COOCTBEHHBIE NTMCHbMEHHBIE U YCTHBIE COOOLIEHHUsS HAa OCHOBE MH(pOpMAlUU U3
HECKOJIbKUX UCTOYHUKOB




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO
OU3UKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1 | MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe ABmxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
) JIBIDKCHUSA
12 PaBHoMepHOEe U HepaBHOMepHOe JBmwkeHHe. CpenHsis ckopocTb. Popmyna Ui
"~ | BBIYUCIICHUS CpeJHEH cKopocTu: V = S/t
PaBHOMepHOE NpsIMOIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHHU B
Clly4ae paBHOMEPHOTO MPSAMOJIUHENHOTO ABUKECHUS:
13 | x()=x,+uvt
I'paduku 3aBUCUMOCTH OT BpEeMEHHM JUIsl MPOEKIIMHU CKOPOCTH, MPOEKIUH IepEMEIIECHNUS,
ITYTH, KOOPJAMHATHI IIPU PABHOMEPHOM INPSMOJIMHENHOM JIBHKECHUH
3aBUCUMOCTh  KOOpPAMHATBl TeJa OT BPEMEHM B Cllydae pPaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO JIBH>KECHUS:
!Q
Sylf) =vg, =f+ay = 3
@opMyIbl U MPOEKIMU MEPEMEIICHHS], MPOEKINHA CKOPOCTH M MPOEKIHMH YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBHYKECHUM:
- t
14 Sy (T)—Uﬂ_‘. T+a, 'E"
U.T('f) =Up, T, L,
a (1) =canst,
vy, — Uy, =2a,.s,
I'paduxyu 3aBMCHUMOCTH OT BPEMEHHU MJsl NMPOEKLUUH YCKOPEHUs, NMPOEKLUUU CKOPOCTH,
IIPOEKIMH IIEPEMEILEHUS, KOOPAMHATBI IIPU PABHOYCKOPEHHOM IPSMOJUHEHHOM
JBUKCHUU
CBob6oanoe nagenue. GopMyiibl, ONKUCHIBAIOLINE CBOOOAHOE MAJIeHNE Tella 110 BEPTUKAIH
15 (IBMXKEHME Tela BHMU3 WJIM BBEPX OTHOCUTENIBHO NOBepXHOCTH 3emun). ['paduxu
' 3aBUCHUMOCTH OT BPEMEHHU JJIsl IPOEKLIUH YCKOPEHUS, IPOEKLUN CKOPOCTU U KOOPANHATBI
Ipy cBOOOIHOM IaJICHUH TeJIa 10 BEPTUKAIU
CKOpOCTh paBHOMEPHOTO JBMKEHMSI T€Ja 110 OKPYKHOCTH. HarrpaBieHne CKopocTH.
dopmyna JUIsl BBIYUCIECHUSI CKOPOCTH Yepe3 painyCc OKPYKHOCTH U NEpUO]] 0OpalleHus:
_ 2mR
T
1.6 | LleHTpocTpemuTensHOE yckopenue. HampapieHue IEHTPOCTPEMUTENBHOTO YCKOPEHHUS.

q)OpMy.]'Ia JUIsL BBIYUCIICHUS YCKOPCHUS:

CDOpMYJ'Ia, CBA3bIBAIOIIAA MIEPHUOA U YACTOTY 06pa1ueHI/151:




v L
T

1.7

Macca. IInotHocts Bemectsa. @opmyra s BBIYUCICHUS TUIOTHOCTH

_m
V

1.8

Cuna — BektopHas pu3udeckas penndarHa. CIOKEHUE CHIT

1.9

SBnenue nnepuuu. [lepsoiii 3akoH HproToHa

1.10

Bropoi1 3akon HeroToHa:
F=m-a

CoHanpaBJIeHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, JEHCTBYIOLIEH Ha TEJIO

111

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fru=-Fiy

1.12

TpeHHe IMOKOSA U TPECHUEC CKOJIbXKCHHA. d)opMyna JJIA BBIYUCJIICHUA MOAYJIA CUJIbI TPCHUA
CKOJIBXXCHHUA !

Fpo=u-N

1.13

Hedopmanus tena. Yopyrue u Heynpyrue nedopManuu. 3akoH yrnpyroi nedopmanuu
(3axoH ['yka):

F=Ik-Al

1.14

BcemupHoe Tsarotenue. 3aK0OH BCEMUPHOTO TATOTEHUS:

My -,
F=¢g.—1 2

R
Cuna tspxecTu. Y CKOpeHHe CBOOOIHOTO MaeHHUS.

dopmyrna JUTsi BBIYUCICHUS CUJIBI TSDKECTH BOJIM3H MoBepxHocTH 3emiu: F = mg.
JiBmxenue manet Bokpyr Connna. [lepBas kocmudeckas ckopoctb. HeBecomocTts 1
Meperpy3ku

1.15

Nmnynsc Tena — BekTopHas pu3nyecKas BeIHUrHa.
p=mi

I/IMHy.]'ILC CHCTEMEI Tell. I3Menenue HUMITYJIbCA. I/IMHy.TIBC CHJIBI

1.16

3aKkoH COXpaHCHU: UMITYJIbCA IS 3aMKHYTOI>'I CHUCTEMBI TCII:
p=nyUy +im, U, =const

PeakTuBHOE ABIKEHHE

1.17

MexaHuyeckas pa60Ta. qDopMlea JJII BBIYHUCIICHUA pa6OTLI CHIJIBI:

A=Fsoosc

MexaHudeckass MOIITHOCTb:

nv=24
I

1.18

Kunernueckas v noteHuuanbHast sHeprus. Gopmyrna A BEIYUCICHUS KUHETHYECKON
SHEpPIruu:




HE)E
BTy

Teopema o kuHeTHUECKOU d3HEeprun. Popmyia Ui BEIYMCIICHNS IOTEHIUAIBHON S3HEPTrUn

TeNa, MOJAHATOIO

HaJ 3eMIéii:

E,= mgh

1.19

Mexanudeckast SHEPTHUs:
E=E;+E p
3aK0H COXpaHEHUsI MEXaHUUeCKOM sHeprun. @opmyra /sl 3aKOHA COXpaHEHUs

MEXaHWYECKOI 3HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKOM SHEPIUU NPH HAJIMYUK CHJIbI TPEHHUSL.

1.20

[TpocThie MexaHU3MBIL. «30JI0TOE IPABUIIOY» MEXAHHKH.
Peruar. Momenr cwist: M - Fl.
VYcnoBue paBHOBECHS phlUara:

M +M, +..=0
[ToasmxHbIH 1 HeMOABIWKHBIN O0510KK. KITJI mpocThIx MexaHU3MOB,

n= Anonesnas

AS&TIZE‘I A

1.21

JlaBiienue TBEPIOTO Tea.
®dopmyna JUTsl BBIYUCICHUS JaBiICHUs TBEPAOTO Tena:
F
pP= =
JlaBnenue raza. AtMocdepHoe TaBiacHUE.
l'unpocraTtuyeckoe AaBlieHUE BHYTPH KUIKOCTH.
dopmyna JUTsl BBIYUCICHUS JaBICHUS BHYTPH KHIKOCTH:

P=pgh+p.,

1.22

3akoH [lackans. ['unpaBnuueckuid nmpecc

1.23

3akoH Apxumena. @opmyna Jjisl ONPEASICHUs BHITATKUBAIOIICH CUJIBI, ICMCTBYIOIIECH Ha
TEJO, HOTPY>KEHHOE B KUIKOCTh UJTU ra3!

Fay =PEV

Ycnosue ninaBanud Tena. [InaBpanue CyAOB 1 BO3YyXOIIJIABAHUC

1.24

MexaHnnueckie KoJeOaHH. AMHJ’II/ITy,I[a, nepuoa M 4YacCToTa KoJIe0aHHuii. cDO]C)My.]'Ia.,
CBA3bIBArOIIaA 4aCTOTY U ICPUOJ KOJIEOAHUH:

V==

1.25

MaremaTHueckuil 1 Npy>KUHHBINA MasTHUKU. [IpeBpalenue sHepruu npu KojaedaTeabHOM
JIBMOKEHUU

1.26

3aTyxa}0Hme KoJIeOaHMSI. BBIHY)KI[CHHBIG koJsieOanus. Pe3onanc

1.27

MexaHu4ecKue BOJIHEL. HpOI[OJ'IBHBIC " TONICPCYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI U CKOPOCTH
pPacnpoCTpaHCHUA BOJIHBI:

L=v-T




1.28

3ByK. I'poMKOCTh 1 BbIcOTa 3ByKa. OTpakKeHHE 3ByKOBON BOJIHBI Ha TPAHMIIE JIBYX CPEIl.
Wudpa3Byk u ynbTpa3Byk

1.29

Ipakmuyeckue pabomul

N3mepenue cpenHell MIOTHOCTU BEIIECTBA; apXMMEIOBOM CHIIbI; KECTKOCTU MPYKUHBL;
Kod(pQHIIMEeHTa TPEHHUS CKOJBKEHUS; paOOThl CHIIBI TPEHUS, CHIIBI YIIPYrOCTH; CpeaHen
CKOPOCTH JBIKEHHA OpycKa IO HAaKJIOHHOW IIJIOCKOCTH; YCKOpPEeHHs Opycka mpu
JABMDOKCHUMU 110 HaKJIOHHOM IIJIOCKOCTH, YaCTOTHI U IIEpHUOJa KOJIEOAHNI MaTEMaTHIECKOTO
MadTHHKA; 4YaCTOTBI W IIECpHOOA KoJeOaHui IMPY>XUHHOI'O MAasATHUKA, MOMCHTaA CHJIbI,
JCWCTBYIOIIETO Ha phIyar; padOThl CHIIBI YIIPYrOCTH MPU MOIbEME Tpy3a C IMOMOIIBIO
HEMOJIBIKHOTO OJIOKa; pabOThl CHIBI YIPYTOCTH TPU TOIBEME TIpy3a C IMOMOIIBIO
MOABMKHOTO OJIOKa.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tesa U
OT IINIOTHOCTH XUAKOCTH, HE3aBUCUMOCTHU BI)ITaJ'IKI/IBaIOHIef/'I CHJIbI OT MacCcChlI T€ja, CHJIbI
TPEHUA CKOJIBKCHHA OT CHJIBI HOPMAJIIBHOTO JABJICHUSA W OT pOoAa MNMOBCPXHOCTH; CHJIIbL
YIOPYroCTH, BO3HUKAIOUIEH B MpPYKUHE, OT CTENEHU AepopMaIiy NpPYKUHBI, YCKOPEHUS
Opycka OT yrila HakJIOHa HaNpaBIAIONICH; Teproja (4acTOThl) KOJIEOAaHUM HUTSHOTO
MadTHHKA OT AJIMHBI HUTH; II€pHUOaa KoJIeOaHUi MMPY>)XUHHOI'0O MasdTHHUKA OT MACCBHI I'py3a
MU KECTKOCTH IMPY>XUHBI, UCCIICAOBAHUC HE3aBUCUMOCTH IICpHUOJa KOIe0aHUN HUTSIHOTO
MasITHUKA OT Macchl Ipy3a. [IpoBepka yciioBHsI paBHOBECHS pblUara

1.30

Qusuueckue a6ieHuss 8 npupooe: TPUMEPHl ABWKEHHUS C Pa3IMYHBIMH CKOPOCTSIMHU B
KUBOM U HEXMBOW MPUPOJE, NEHCTBUE CUJIBI TPEHUSI B MPUPOJE U TEXHUKE, IPUIUBBI U
OTNIUBBI, JBWXKeHUE IuTaHeT COJHEYHON CHUCTEMbI, PEAKTHUBHOE JIBUKEHHUE IKHUBBIX
OpraHM3MOB, pblYard B TeJIe 4YeJOBeKa, BIMSHHE aTMOC(epHOro AaBJiCHHsI Ha KUBOM
OpraHus3M, IUIaBaHHE pbIO, BOCHPUATHE 3BYKOB JKUBOTHBIMHU, 3E€MIJIETPSICEHHUE,
CEHUCMUYECKHE BOJIHBI, IIyHAMH, 9XO

131

Texuuueckue ycmpoiicmea: CUUAOMETP, NaTYUKH MOJIOKEHUS, PACCTOSHUS U YCKOPEHMUS,
JMHAMOMETp, MOJIMIMITHUKK, PAaKeThl, pblYar, MOJBWKHBIA M HEMOJBHXKHBIM OJOKH,
HaKJIOHHAsl TUIOCKOCTh, IMPOCTbIE MEXaHU3Mbl B OBITY, COOOIIAOLIUECS COCYIbI,
YCTPOMCTBO BOAOIPOBOJA, TMAPABIMYECKUN Ipecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MIOPUIHEBOM HACOC, apeOMETP, IX0JIOT, MCII0JIb30BAHUE YIbTPa3BYyKa B ObITY M TEXHHKE

TEIIVIOBBIE ABJIEHNW A

2.1

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KHUHETUUYECKONH TEOPUHM CTPOCHMSI BEIIECTBA.
Mopenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSHUM BemlecTBa. Kpucramueckue
1 amop(HbIe Tena

2.2

JIBukenune vactull BemiecTBa. CBSI3b CKOPOCTH JBHMXKEHUS YaCTHUI[ C TeMIIEpaTypoOu.
Bbpoynosckoe nBmwxkenue, mubdys3us

2.3

CMauuBaHue 1 KallWJIJIAPHBIC SABJICHUA

2.4

Temnosoe paciupCHUC U CKATHUC

2.5

Temnosoe PaBHOBCCHC

2.6

Buytpennss sHeprus. Pabora u Teruonepenadya kak crocoObl U3MEHEHHsI BHYTPEHHEH
SHEPrUU

2.7

Bugst TCIJIoNnepeaavun: TCIJIOMPOBOJHOCTb, KOHBCKI M, N3JIYIYCHHUC

2.8

HarpeBaHHe N OXJTAXIACHUC TCII. KonmyecTBo TEIIIOTHI. VY aenpHas TemI0E€MKOCTD:

O=cmlt,—1)

2.9

3aKkoH COXpaHCHUS DOHCPIUU B TCIJIOBBIX ITPOLICCCAX. ypaBHCHI/Ie TEIIOBOro OajlaHca:




O +0, +..=0

Hcnapenue n xonaeHcanus. M3MeHeHre BHYTpPEHHEH SHEPIUU B IIPOLIECCE UCIIAPEHUS U

2.10
KOoHJIeHcalu. Kurnenne sxuakocTu. Y aenbHas Teriora napooopasosanus: L = Q/m
2.11 | BraxxHOCTB BO3/IyXa
[lnaBnenne m Kpucramnu3anus. V3MeHeHHe BHYTPEHHEH SHEprUH MpH IUIABICHUH U
KpUCTAJIIIM3aluu. Y IebHasl TEIJI0Ta MIaBJIeHUS:
2.12
_9
» m
213 BHyTpeHHsIs SHEPTHS CTOPaHUs TOTUTUBA. Y IeIbHAS TETUIOTa CTOPAHHSI TOTIINBA:
q=Q/m
2.14 | TTpuauuns! paboTs! TemoBbix apurareneid. KI1[ termoBoro aBurarens
IIpakxmuueckue pabomoi
W3mepeHne ynenbHO# TemIoEMKOCTH METATHYECKOTO IAIHH/PA; KOJIMYECTBA TETJIOTHI,
MOJIyYUEHHOTO BOJIOM KOMHATHOW TemmepaTypbl (PMKCHUPOBAHHONW Macchl, B KOTOPYIO
5 15 | OTYIICH HaArpeThli IIINHIP; KOJINYeCTBA TETIOTH], OTAAHHOTO HATPETHIM LHTHHAPOM,
MOCIIe OIYCKaHMS €r0 B BOJY KOMHATHOW TeMIepaTypbl; OTHOCHTEIHHON BIAKHOCTH
BO3/IyXa; yJIeIbHOW TEIUIOTHI TUIaBJICHUs JIbAa. ccnenoBanne W3MEHEHUST TeMIIepaTyphl
BOJIBI TIPH PA3IMYHBIX YCIOBUSX; SBICHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJIOJHOW U
ropsiaeii BOJIbI; TpoIiecca HCIapeHust
Qu3zuueckue asieHus 8 npupode. TOBEPXHOCTHOE HATSHKEHUE U KallWJUIIPHBIE SBJICHUS B
2.16 | mpupone, KpucTaiuibl B mpupoje, usnydeHue CoJiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3el, 00pa30BaHUE POCHI, TYMaHa, WHEes, CHeTra
Texunuueckue ycmpoiicmea: KalWwuUIApbl, TpPUMEPbl HUCIHOJIB30BAHUS KPHUCTAJIIOB,
2.17 | )XUIKOCTHBIH TEPMOMETp, JATUYUK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOUHA, JBUTaTEIb BHYTPEHHET0 CrOpaHHs
3 | DJIEKTPOMAT'HUTHBIE SBJIEHU A
3.1 | Dnexrpusanus Tein. J[Ba BUlia 3IEKTPUUECKHX 3apsiIoB
3.2 | BzaumoneiicTBue 3apsiKeHHBIX Tenl. 3akoH KyinoHa
3.3 | 3aKoH coXpaHEHHUsI FJIEKTPUUYECKOTO 3apsiia
34 Dnextpuueckoe noyie. Hanpsok€HHOCTD anekTpudeckoro nodst. [lpuHiun cynepno3unuu
AJIEKTPUYECKHX MoJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snexktpudeckux 3apsioB. JelicTBUE 3MEKTPHUUECKOTO TMOJIs Ha DIEKTPUUECKUE
3apsapl. [IpOBOIHUKY M TUDIIEKTPUKU
36 [TocTosiHHbI snexkTpuueckuid TokK. JleicTBus snexTpuueckoro toka. Cuia Toka.
Hanpsoxenne.l = g/t, U = A/q
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AETBHOE SIEKTPUUECKOE COITPOTUBIICHHE:
R =pl/S
3.8 | 3akon Oma a1 yuactka snexkrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE IPOBOTHUKOB:
I, =1, U=U,+U,: R=R +R,
3.9

HapannenLHoe COCAUHCHHUC ITPOBOJHUKOB PABHOI'O COIMMPOTHUBIICHUS:

£{=E:I=JE’I+L:R=§.
- - )

S




CMelaHHbIC COCAUHCHHA ITPOBOJHNKOB

3.10 | Pabora u MomHOCTE 3nekTprueckoro Toka. A = Ult, P = Ul

3.11 | 3akon Jikoyns — Jlenna: 0=I" Rt

312 OnpiT Dpcrena. MarHuTHOe Moje TMPSIMOTO MPOBOJHUKA C TOKOM. JIMHWM MarHUTHOM
WHIYKIIAA

3.13 | MaruuTHOE 1oJie TOCTOSTHHOTO MaruuTa. B3anMoieiicTBie MOCTOSIHHBIX MATHUTOB

3.14 | [leiicTBME MarHUTHOTO TOJIsl HA TPOBOIHHUK C TOKOM

3.15 | Onwiter @apanes. SIBnenue snexTpoMarauTHo HHAyKmy. [Ipasuio Jlenna
Ipakmuyeckue pabomol
W3mepeHne SIeKTPUYEcKOro COMPOTHBICHHUS PE3UCTOpA; MOUIHOCTH DIIEKTPUIECKOTO
TOKa; pabOTHI JEKTPHUUECKOTO TOKA.
HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHHKE (PE3UCTOPHI,

3.16 | nammoyka), OT HaNpPsHKCHUs HAa KOHIAX MPOBOJHHKA; 3aBUCUMOCTH COTPOTHUBIICHUS OT
JUTMHBI TTPOBOTHHKA, TUTOIIAH €0 TOTIEPEYHOT0 CEYEHUS U YICIbHOTO COTIPOTHUBIICHHUS.
[IpoBepka mpaBwia JUIS DIIEKTPUYECKOTO HAMPSHKEHUS TIPU  TOCIIEAO0BATEIEHOM
COCJIMHEHUH TIPOBOIHUKOB; TIPABUIIA ISl CHITBI AJIEKTPUYECKOTO TOKA MPH MapalIeIbHOM
CO€JIMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOYKA)
Qusuueckue A6ieHUss 8 nNpupooe: dIEKTPUIECKUE SBICHUS B aTMochepe, dIeKTPUIECTBO

3.17 | )KMBBIX OPTaHU3MOB, MarHUTHOE TOJIe 3eMJIH, JIpei( IMOTIOCOB, POJIb MATHUTHOTO TOJIS
IUTs )KM3HM Ha 3eMJle, TTOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETIHK

318 JNEKTPUYECKOM  DHEPIrUM,  DAJIEKTPOOCBETUTEIbHbIE  NPHUOOpPHI,  HarpeBaTeIbHBIC
ANEKTPONPUOOPHl  (MIPUMEPBI), AICKTPUUECCKUE TMPEIOXPAHUTENH, DIICKTPOMAarHuT,
AJIEKTPOABUTaTeNb MOCTOSIHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKa

3.19 | DnexTpomarauTHbie BOJIHBI. [1Ikaa 2IeKTpOMarHuTHBIX BOJTH

3.20 | JlyueBas mozaenb cBeta. [IpsMonmHEitHOE pacIpoCTpaHEHHUE CBETa

3.21 | 3akoH oTpakeHus cBeta. [lnockoe 3epkaio

3.22 | Tlpenomienue cBeTa. 3aKOH MPEIOMIICHHUS CBETA

3.23 | Jlucniepcus cBeta

3.04 Jlunza. Xox nydeit B muH3e. DOKycHOE paccTosiHME JUH3bl. OnTHYeckas cwiia JuH3b: D
=1/F

3.25 | I'ma3 kak ontudeckas cucrema. Onruyeckue mprudopbl
Ipaxmuuecxue pabomoi
N3mepenne onTudeckod cuibl coOuparoiieil  JuH3bI;, (OKYCHOTO  PacCTOSHUS
coOuparomield TUH3bI (MO0 CBONCTBY paBEHCTBA pa3MEpoOB MpeaMeTa M H300pakeHHUs,

3.26 | xorna mpeaMeT pachoJioKeH B ABOMHOM (OKyce), ToKa3aTess MPeIoMIICHHs CTEKIa.
HccnenoBanue cBoCTBa N300pakeHHsI, TOJIYYSEHHOTO C TOMOIIBIO COOMPAIONIEH JTUH3BL;
U3MEHEHHsI (OKYCHOTO pacCTOSIHUS JBYX CIIOXKEHHBIX JIMH3; 3aBUCHUMOCTH yIJa
MPEJIOMIICHHUS] CBETOBOTO JIyya OT YIJIa MaJICHHsI Ha TPaHMLE «BO3AYX — CTEKIIO»

397 Qu3zuueckue s6nenHus 8 npupode: 3atmenuss ConHua u JIyHbI, 1[B€Ta Tel, ONTUYECKUE
sBJIeHHsI B aTMoc(epe (1BeT HeOa, pedpakius, pagyra, MUPax)

3.28 | Texnuueckue ycmpoticmsea: OYKH, IEPUCKOII, oToanmnapar, ONTHYECKUE CBETOBOIbI

4 | KBAHTOBEBGIE SABJIEHUA

4.1 | PammoaktuBHOCTB. AJb(a-, 6eTa-, raMMa-u3nydeHus. Peakuun anbga-u 6era-pacnajga

4.2 | Omnsitsl Pesepdopaa mo paccessHuto anbga-uactull. [lnanerapHas MoJenb aToma

4.3 | CocraB aTOMHOTO sijipa. M3oTombl




4.4

[Tepuon nonypacmnana aTOMHBIX SIAEP

4.5 | SnepHble peakuuy. 3aKOHBI COXpPAaHEHUS 3apsI0BOTO U MACCOBOTO UUCEI
Qusuueckue sA6neHUs 8 npupooe: €CTECTBEHHbIM PaIMOAKTUBHBINA (OH, KOCMUYECKHE
4.6 | myun, pagMOaKTUBHOE H3IIyYCHHE NPUPOIHBIX MUHEPAJIOB, JIEHCTBHE pPaJMOaKTHBHBIX
W3JIy4CHUM Ha OPraHu3M 4YeJI0BeKa
47 Texnuueckue ycmpoucmea: CIEKTPOCKON, WHAUBUIYAIbHBIA JIO3UMETp, Kamepa

BunbcoHa, saiepHasi 3HEpreTuKa
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MeTtoanyeckue NOCOOUs M AMJTAKTHYECKHE MATePHAJIBI
1. Marepuainsl Jyisi CaMOCTOATEIBLHOM paOOThI yUalIuXCsl Ha YPOKe U JoMa.
https://content.edsoo.ru/lab/subject/2/
2. Ousuueckuit kiace. Pusuka yis CTaplICKIACCHUKOB M He ToJbKO. https:/fizclass.ru/
3. T'ocynmapctBennbiii My3eir xkocmoHaBTHKH uM. K. D. IlmonkoBckoro. BupryanbpHble MpOTyiIkd
https://gmik.ru/fotovideo3d/virtualnyiy-tur/
2. HoBas OTKpbITast SHIMKIIOTICAHS
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
3. ®wuswuka B mkoiie. Pucynku no ¢usuke http://markx.narod.ru/pic/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Koncrpykrop ypoka mo ¢usuke. https://www.krippo.ru/.
2. Bce axryampHble Marepuansl [MMA pasmemensr Ha caiite ®I'BHY «®enepanbHblii MHCTUTYT
MeIarOrMuecKux u3mepenuii». https:/fipi.ru/.
3. OOpazoBaTenbHBIN TOPTAJ ISl MOJATOTOBKH K TOCY/IapPCTBEHHOM UTOTOBOW aTTECTAIMH 1O (hU3UKE.
Pexxum mocryma: https://ege.sdamgia.ru/, https://oge.sdamgia.ru/.
4. LearningApps.org — OecruiaTHblii 1M(POBOH pecype, MO3BOJISAIONIMNA B HIPOBOW (popme
OCYILIECTBIISTh 0000111eH1e U3y4EHHOTO MaTepuaa " KOHTPOITh 3HAHHH.
https://learningapps.org/register.php .
5. HoBast oTKpbITast SHIMKIIONEANS
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
6. Yuumrenbckuii  moprtan.  Mertoauueckue ~— Marepuanpl 1o (U3MKE M aCTPOHOMHH
https://www.uchportal.ru/load/38
7. Bce o nayke B MockoBckux mmkojax http://nauka.mosmetod.ru/
8. HurepaktuBHbBIE TabopaTopHbie paboTh 10 Gusuke http://seninvg07.narod.ru/004 fiz_lab.htm
9. Oo6pa3zoBatenbHast s5KocucTeMa B 3nanus https://vznaniya.ru/
10.[MomuTexarueckuit My3eii https://polymus.ru/
11.Myzeit KOCMOHABTHKH. BupryanbHas OKCKYPCHSI https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/
12.buodmusuka https://postnauka.org/themes/biofizika
13. HexoMMepueckuil HaydHO-MOMYJISIPHBIN MPOEKT «DJIeMEHThI 00JbIION Hayku» https://elementy.ru/
14.bubnuoreka KHHT 1o MOTYJIIPHOM AJIEeMEHTapHOU busnke
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm
15.DnekTpoHHbIN yUeOHUK 1O PU3KKE
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%
D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%D0%B5%D0%B1%
D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B3
16. ®usuka B mkose. Pucynku no ¢pusuke http://markx.narod.ru/pic/
17. ApxuB xypHana «Hayka u xu3Hb» https://www.nkj.ru/archive/
18.Bcs ¢usuka http://www.all-fizika.com/article/index.php?id_article=110
19.BupryanpHblif  My3el  (HU3MYECKOTO OO0OpYAOBaHUS My3€HHO-NEIaroruuyeckoro KOMILIEKca
«®enukex» https://fiz-muz-spb.ucoz.net/
20.Caepx3anaua. Caiit st yunreneit pusuku. http://sverh-zadacha.ucoz.ru/index/0-9
21. «®U3TEX peruoHam» https://0s.mipt.ru/#/
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