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7 kaacc

Paznen 1. ®usuka u e€ poib B IOZHAHUH OKPYKAIOIIEr0 MUpPa

Ousnka — HayKa 0 IPUPOE, U3ydaeT PU3NUECKHE SIBICHUSI: MEXaHUUECKHUE, TEIJIOBBIC, 3JICKTPHUECKHE,
MarHUTHBIE, CBETOBEIE, 3BYKOBEIC.

Ousnueckre BennuuHbl. M3mMepenne gusnyeckux BennynH. Ousnveckue npudopsl. [lorpemnocts
n3MepeHnid. MexIyHapoaHas CucTeMa eJUHHULI.

Kak ¢usnka u Apyrue ecTeCTBEHHbIE HAYKH H3Yy4aloT NPUpoy. EcTecTBeHHOHAYUHBIN METO/I IIO3HAHHMS:
HaOJIroIeHNe, TOCTaHOBKA HAYYHOTO BOTIPOCA, BBIIBUIKEHHE THITOTE3, SKCIIEPUMEHT T10 MPOBEPKE
TUIIOTE3,

o0BsIcHeHHE HaOmogaeMoro spiieHus. Onrcanne GU3NICCKUX SBICHHHA ¢ TIOMOIIBI0 MOJICIICH.
JlemoHcTpanuun

1. MexaHndeckue, TEIIOBbIC, YJICKTPUUECKUE, MAarHUTHBIE, CBETOBBIE SIBJICHUSI.

2. ®uznyeckue NpuodOps! U MpoLenypa NPSIMbIX H3MEPEHUIT aHAJIOTOBBIM U IH(POBBIM IPHOOPOM.
JlabopaTopHbie pabOTHI U OTIBITHI

1. Onpenenenue LeHbI NEIECHUS MIKaJIbl K3MEPUTEIBHOTO Ipuodopa.

2. N3mepeHue pacCTOSIHUM.

3. U3mepenne 00bEMa KUAKOCTH U TBEPIOTO TENA.

4. OnpeneneHue pa3MepoB MajbIX TEJl.

5. I3aMepenue TeMneparypsl py MOMOIIH )KUIKOCTHOTO TEPMOMETpa U JaTYhKa TEMIIEPATypPHI.

6. [IpoBenieHrE HCCIeAOBaHUS IO TIPOBEPKE THITOTE3HI: TAILHOCTH MOJIETA IAPHKA, MYIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIe BEICOTA MYyCKA.

Paznen 2. [lepBoHavanbHbIe CBEICHUS O CTPOSHHUH BEIIECTBA

CrpoeHue BellecTBa: aTOMbI X MOJIEKYJIbL, MX pa3Mepbl. OTBITHL, JOKa3bIBAIOIIHE IUCKPETHOE CTPOCHHE
BeniecTBa. OTBITHI, JOKA3bIBAIOIIIE JUCKPETHOE CTPOSHHE BEIIECTBA.

JBmwkenue gactul BemecTsa. CBsI3b CKOPOCTH JBIKEHUS YACTHII ¢ TeMITepaTypoil. bBpoyHoBckoe
IBIKeHue, mnddy3us. BzanmoaelicTBre 4acTHIl BelleCTBa: PUTSDKEHNUE M OTTAIKMBAHHE.
ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, )KUAKOCTEH U TBEPABIX (KPUCTAJUIMIECKUX ) TEI.
B3anMocBsI3p MeX 1y CBOWCTBAMH BELIECTB B PA3HBIX arperaTHBIX COCTOSIHUSAX U MX aTOMHO-
MOJIEKYJISIPHBIM

ctpoenueM. OcoOEHHOCTH arperaTHbIX COCTOSIHUHM BOAbI. B3anMocCBsI3b My CBOMICTBaMH BEIIECTB B
Pa3HBIX arperaTHBIX COCTOSIHUSAX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OcOOEHHOCTH arperaTHbIxX
cocTosHui Bosibl. OCOOEHHOCTH arperaTHBIX COCTOSIHUN BOZBI.

JlemoHcTpanuu

1. HaGmroneHre O6pOyHOBCKOTO IBHKEHUSI.

2. Habmonenue muddys3um.

3. HaGmoaenue siBneHni, 0O BSICHAIOMIMXCS MIPUTSHKEHUEM HITM OTTAJIKHBAHUEM YaCTHIL BELIECTB.
JlaGoparopHbie pabOThI U OIBITHI

1. OrneHka quamMeTpa aToMa METOJIOM PA0B (C UCIoib30BaHreM (oTorpaduit).



2. OTBITH 110 HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnBITHL 110 OOHAPYKEHUIO ACHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHHUS.

Paznen 3. JIpwkeHue U B3aUMOJAEHCTBUN

Mexannueckoe ABmkeHue. PaBHoOMepHOE 1 HepaBHOMepHOE ABMkeHne. CkopocTb. CpenHss CKOpOCTh
npu

HEPaBHOMEPHOM JBMKEHHUU. PacuéT myTu 1 BpeMeHH ABMKeHUs. PaBHOMEpHOE U HEpaBHOMEPHOE JBU-
skerue. Ckopocts. CpeqHsisi CKOPOCTh IPH HEpaBHOMEPHOM ABIDKEHUH. Pacdér myTn 1 BpeMeHn
JIBKCHHSL.

SIBnenne wHepinu. 3aKOH WHEPLINHU. B3anMo ieficTBIE TeN KaK MPUYNHA N3MEHEHHUS CKOPOCTH JBUKCHHUS
Ten. Macca kak Mepa MHepTHOCTH Tesa. InoTHOCTh BemecTBa. CBsI3b INIOTHOCTH € KOJIMYECTBOM
MOJIEKYJI B

eauHuIe o0bEMa BELIeCTBa.

Cuta Kak XapakTepucTuka B3aumoieiicteus ten. Cuna ynpyrocty u 3akoH ['yka. 3smepeHue cuiisl ¢
MOMOIIIBIO TMHAMOMETpA. SIBJIeHNe TATOTeHUs U cuila TshkecTH. Cuiia TSYKECTH Ha IPYTHX IUIaHeTax
MC).

Bec Tena. HeBecomocTs. CrioskeHre CuJl, HallpaBJIEHHBIX 110 OJHON TpsiMoil. PaBHoefcTBYOIIAs CHII.
Cuna

TpeHus. TpeHue ckoiamKeHus 1 TpeHue nokod. Tpenue B mpupose u rexuuke (MC).

HeMoHcTpanuu

1. HaOmroneHre MexaHM4YeCKOTO JIBM)KEHUS Tela.

2. VI3mepeHne CKOpoCTH MPSIMOJIMHEMHOTO JBUXKEHUSI.

3. Habmonenue siBJICHNUS WHEPIUH.

4. HaGmroteHne n3MEeHEHHUsI CKOPOCTH TIPH B3aUMOJICHCTBUH TEI.

5. CpaBHeHHE MaccC M0 B3aUMOJECHCTBUIO TE.

6. CnoxeHue w1, HalpaBJICHHBIX 10 OJHOW MPSIMOM.

JlabopaTopHbie pabOTHI U OTIBITHI

1. OmpenieneHne CKOPOCTH PAaBHOMEPHOTO JIBWXKEHUS (IIApHUKA B KHUIAKOCTH, MOJIEITH AIEKTPUIECKOTO
aBTOMOOWJIS H T. I1.).

2. Omnpenenenne CpeaHe CKOPOCTH CKOMBKEHUS OpyCKa WIIH MApHUKa 10 HAKIIOHHOM MJIOCKOCTH.

3. Ompenenenne MIOTHOCTH TBEPIOTO TEa.

4. OnbITH, IEMOHCTPHPYIOIINE 3aBUCUMOCTh pacTsHkeHus (JedopMaryin) NpyKHHBI OT TPUIIOKEHHOM
CHUTBI.

5. OnBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHHUS CKOJIBKEHHS OT Beca Tella M XapaKTepa
CONPUKACAIOUINXCSI [IOBEPXHOCTEN.

Paznen 4. JlaBnenne TBEPABIX TEM, )KUIKOCTEH U ra30B

Hasnenne. CriocoObl YMEHBIIICHUS M YBEJIMUYCHHUS IaBJicHus. [laBieHne ra3a. 3aBUCUMOCTh JIABIICHHS

rasa



oT 00béMa, Temnepatypsl. [lepenaua qaBieHus TBEPABIMU TEIaMHU, )KUAKOCTSIMU U ra3aMy. 3aKOH
ITackans.
[THeBMaTHUECKUE MAIIMHBL. 3aBUCUMOCTD JaBJICHHUS )KUAKOCTH OT TyOHHBL. [ napocrarnyeckuit
napajoKc.
Coobmaromuecs cocyasl. [ uapaBinyeckue MEXaHU3MBI.
ATtMocdepa 3emnu u atMocepHoe nasneHue. [IpuuuHbI cyniecTBOBaHUS BO3AYIIIHON 000I0YKH 3eMITH.
OmneiT Toppuuennu. Mzmepenne atMocepHoro nasieHus. 3aBUCUMOCTb aTMOC(HEPHOTO AaBJICHHUS OT
BBICOTHI HaJ1 ypoBHEM Mopsi. [IpuOops! 11t n3MepeHust aTMOCPEPHOTO TaBICHUSL.
JeiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BeITankuBaromiast (apxumenoBa) cuia. 3aKoH
Apxumena. [InaBanue Ten. BoznyxonnaBanue.
JlemoHcTpanuun

. 3aBUCUMOCTD JABJICHHUS ra3a OT TEMIEPaTyphl.

. Ilepenava naBieHns )KUAKOCTBIO U TA30M.

. CooOmiaromuecs: CoCy/Ibl.

. 'mppaBnuyeckuit mpecc.

1

2

3

4

5. llposiBienne aewicTBrs aTMOC(HEPHOTO IaBICHHMSL.

6. 3aBHCHMOCTP BBITAJIKABAIOIIEH CHJIBI OT 00hEMA MOTPYKEHHON YaCTH TeNa U INIOTHOCTHU YKHUIKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUAKOCTH.

8. YcioBue miaBaHus TeJ: MIABAHUE WK OTPYKEHUE TEll B 3aBUCUMOCTH OT COOTHOIIEHUS TUIOTHOCTEH
TeJa M KUJIKOCTH.

JlaGoparopHbie pabOTHI U OIBITHI

1. UccnenoBanme 3aBUCHMOCTH Beca Tejia B BOJIE OT 00bhEMa MOrpyKEHHOM B KUIAKOCTh YaCTU TeJa.

2. OnpeneneHue BHITAIKMBAIOIIEH CHIIBI, ICHCTBYIOIIEH Ha TENO, MOrPYKEHHOE B )KUKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BHITAIKUBAIOIIEH CHIIBI, IEHCTBYIOMIEH Ha TEJIO B JKUIKOCTH, OT MACCHI
Tena.

4. OnBITHI, TEMOHCTPUPYIOIIHE 3aBUCUMOCTh BRITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIIECH Ha TEJIO B
JKUIKOCTH,

oT 00BEMa MOTPYKEHHON B )KUJKOCTH YaCTH Tella M OT IDIOTHOCTH JKHUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U ONpeNeTIeHUE €€ rpy30noabEMHOCTH.
Paznen 5. Pabora u MomHOCTh. DHEprus

Mexannueckast pabora. MOIIHOCTE.

IIpocTeie MexaHU3MBI: phIyar, OJIOK, HAKIIOHHAS TUIOCKOCTh. [IpaBuio paBHOBecus peryara. [I[pumeHenne
MIpaBHJia paBHOBECHsI pblyara K 0J0Ky. «30oToe mpaBmiio» MmexaHuku. KI1J] mpocThix MexaHU3MOB.
IIpocTeie MexaHU3MEBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. Kunernueckas U moTeHIManbHas sHeprud. [IpeBpailienre oaHOro BUIa
MEXaHUYECKOU SHEPTUU B IPpYyroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

HeMoHncTpannu

IIpumepsl IPOCTHIX MEXAHU3MOB



JlaGopaTopHbie pabOTHI B OIBITHI
1. Onpenenenue pabOTHI CHIIBI TPEHHS IPU PABHOMEPHOM JIBM)KEHHUH TeJla 10 TOPU30HTAIBHOM
MTOBEPXHOCTH.
2. UccnenoBanue yciaoBUH paBHOBECHS phlyara.
3. Usmepenue KII/I HakIOHHOM MIOCKOCTH.
4. N3y4yeHue 3aKOHa COXpaHEHHUs MEXaHUYEeCKOW IHEPTUU.
8kJ1acc
Pasnen 1. TennoBble siBIeHUS
OCHOBHBIE MOJI0KEHHS MOJIEKYJIIPHO-KUHETUYECKOM TEOpUH CTPOEHNUS BelecTBa. Macca 1 pa3mepbl
aTOMOB ¥ MOJIEKYIT. OTIBITHL, TOJTBEPIKAAONINE OCHOBHBIE TTOJOKEHUS MOJIEKYISIPHO-KHHETHYECKOM
TEOpHH.
Mopnenu TBEPIOTO, KUAKOTO ¥ Ta3000pa3HOTO COCTOSIHUH BelecTBa. Kpucrammideckne n aMmop(dHbIE
Tena.
OO0BsIcHEeHNE CBONCTB Tra30B, JKUIAKOCTEH M TBEPABIX TNl HA OCHOBE MOJIOKEHUI MOJIEKYIISIPHO-
KHUHETHYECKOU
teopuu. CMaunBaHUE U KaIMMILTSPHBIE SIBICHUS. TeIUIOBOE pacIiupeHne i CxKaTHe.
Temnepatypa. CBsI3p TEMIIEPATYPHI CO CKOPOCTHIO TETUIOBOTO JBMKEHUS YaCTHII.
Bayrpennss sneprus Crioco0sl M3MEHEHHS BHYTPEHHEH SHEPTHH: TeIIonepeaada i COBepIIeHHe
paboThL.
Bunael Terionepeaayn: TemIONPOBOAHOCTD, KOHBEKIIUS, U3TyUEHHE.
KonuuecTBO TEIIOTHI. Y eibHas TEIJIOEMKOCTh BelleCTBa. TEeII000MEH U TEIIOBOE PaBHOBECHE.,
YpasHenue TeroBoro 6ananca. [lnasnenue n oTBepaeBaHNe KPUCTAITHYECKUX BEIIECTB. Y AebHasA
Tertora masneHus. [lapoodpazoBanue u konaeHcanus. Mcmapenne (MC). Kunenue. Y nenpHas Temora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHHUS OT aTMoc(epHoro fAapiieHus. BiaxHOCTh
BO3/yXa.
OHeprus TOIIMBa. Y AeTbHAs TEIUIOTa CTOPaHMSL.
[Mpunnumnet padoTs TemnoBbix Asurareneid. KITJ[ teruiororo neuraresns. Teriobie IBUraTeIU U 3alUTa
okpy>katoreit cpensl (MC). 3akoH coxpaHeHHs U MPEBPAILEHHUs YJHEPTUH B TEIUIOBBIX nponeccax (MC).
JeMoHcTpanuu

. HaGmonieHre OpoyHOBCKOTO JIBUKECHUS

. Habmonenue nuddysun

. HaOmronieHue siBneHuit cMauyuBaHus ¥ KallMIISIPHBIX SIBJICHUH

. Ha6J'IIO,Z[eHI/Ie TCIUIOBOI'O paClIMPCHUA TCJI

1
2
3
4
5. VI3MeHeHue AaBIeHUs ra3a Npy U3MEHEHUH 00bEMa U HArPEBaHUU MJTH OXJIXKICHUN
6. [IpaBuna n3MepeHus TeMIepaTypsl

7. Buael Teronepenaun

8. OxuyaxkJieHre pu COBEPIIICHUH PAOOTHI

9

. HarpeBanue npu coBepiieann pabOThl BHEITHUMH CHIaAMH



10. CpaBHEHHE TEINIOEMKOCTEH Pa3TUIHBIX BEIICCTB

11. HaOmrogenue KuneHust

12 .HabntomeHue mocTOSIHCTBA TEMIIEPATYPhI IIPH TUIABICHUH

13. Mopenu TeIIOBEIX ABUTraTelIei

JlaGopatopHbie pabOTHI U OIBITHI

1. OnbITHI IO OOHAPYKEHHIO ACUCTBHS CHUII MOJIEKYJISIPHOTO MPUTSHKEHUSI

2. OTBITHI IO BHIPAIUBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIK caxapa

3. OnbITHI 10 HAOJIOAESHUIO TETIOBOTO PACHIMPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEI

4. OmnpenesicHHUe AaBIICHUS BO3IyXa B OajIOHE HITpUIa

5. OnBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JABIIEHUS BO3IyXa OT €ro 00bEMa M HarpeBaHUs WIH
OXJIQKICHUS

6. [IpoBepka runoTe3bl TMHEHHOM 3aBUCHMOCTH [THHBI CTOJIOMKA JKUIAKOCTH B TEPMOMETPHUIECKOM
TpyOKe

OT TeMIepaTyphl

7. Habmonenre n3MeHeHs BHYTPEHHEH SHEPTUH Teja B pe3yIbTaTe TeIuionepeaadl u padboThl BHEITHUX
CuII

8. UccrnenoBanue SBICHUS TETIOOOMEHA IIPHU CMEIIMBAHUH XOJIOIHON U TOpSYei BOIBI

9. Omnpenenenne KOITUIECTBA TETLIOTHI, MOTYYEHHOTO BOJIOW MPH TEILIOOOMEHE C HArpeThIM
METAIUINYECKUM [UIINHIPOM

10. Ompenenenue yeapHONM TEIMIIOEMKOCTH BEIIIECTBA

11. MccnenoBanue mporecca HCapeHus

12. Onpenernenne OTHOCUTENBHOM BIaXXHOCTH BO3/lyXa

13. Onpenenenue yaenpHON TEIUIOTHI IUIABJICHUS JIb/Ia

Paznen 2. DnekTpuyeckre U MarHUTHBIE SIBICHUS

Onektpuzanys Tel. J[Ba posa aIeKTprIeCcKuX 3apsaaoB. B3anMoaeiicTBUe 3apsHKEHHBIX TEIl. 3aKOH
Kynona

(33BI/ICI/IMOCTB CHJIBI B3aI/IMOI[eI‘;ICTBI/I$I 3apsXKCHHBIX TCJI OT BEJIMYMHBI 3apA10B U paCCTOAHUA MEXIY
TeIaMu).

Onexrpuyeckoe moie. Harmpspk€HHOCTD 35eKTprdecKoro mouis. [IpuHIun cynepno3uimun 3IeKTPUIeCKIX
noJeii (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekrpuueckux 3apsaoB. DIeMeHTapHbIH dyiekTpudeckuil 3apsaa. CTpoeHue aToma.
IIpoBogHMKH

U TUDJIEKTPUKHU. 3aKOH COXpaHEHHS 3JIEKTPUIECKOro 3apsiia.

DNEKTPUUECKUHA TOK. Y CIOBUS CYLIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. VICTOYHHUKH TOCTOSIHHOTO TOKA.
JeiicTBUS SIEKTPUYECKOTO TOKA (TEIUIOBOE, XUMHYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHIKOCTSIX
U rasax.

OnexTpuyeckas nenb. Cria Toka. DiekTpudeckoe HanpsokeHne. ConpoTHBIeHHE TPOBOAHMKA.

YnenpHoe



COIIpOTHBIICHHE BelecTBa. 3akoH OMa i1 yuacTka uenu. [locnenoBarenbHoe U napasiebHOe
COEIVHEHHE
MIPOBO/IHHKOB.
PaboTa 1 MOIIHOCTE 37€KTpHUYECcKOro Toka. 3akoH [xoyns— JleHna. DnekTpudyeckue 1enu u
noTpeouTenu
3NEeKTpHYECKOl SHepruu B ObITY. KOopoTKoe 3ambIkaHUe.
IlocTossHHBIE MarHUTHl. B3aumoaeiicTBre MOCTOSTHHBIX MarHUTOB. MarHuTHoe noje. MarHuTHoe moje
3eMJIu 1 ero 3Ha4eHHe AJIs )KU3HM Ha 3emite. OnbIT Opcreaa. MarHuTHOE MoJie AJIEKTPUIECKOro TOKa.
IIpumeHeHue 37IeKTPOMarHuToB B TEXHUKE. J[eiCTBHE MarHUTHOTO MOJI HA IPOBOJHUK C TOKOM.
OJeKTpoaBUraTesb IOCTOSHHOIO TOKa. VIconb30BaHue 3JEKTPOABUraTeIe B TEXHUIECKHUX yCTPOICTBax
U
Ha TPaHCIOPTE.
Onbitel @apanesd. SABieHnue ANEKTPOMarHuTHOW nHAYKIuK. [IpaBuiio JleHna. DnaexkTporeneparop.
Crioco0sr
MOJYYEHHS SIMEKTPUUECKON SHEPIUU. DIEKTPOCTAaHIIMN HAa BO30OHOBIISIEMBIX HCTOUHHKAX 3HEPTHH.
HeMoHcTpanuu

. DIeKTpU3alus Tei

. JIBa poza 31eKTpUUECKHUX 3apsAA0B U B3aUMOJICHCTBUE 3apsDKEHHBIX TET

. YCTpPOUCTBO U AEUCTBUE IIEKTPOCKOIIA

. DneKTpocTaTuyecKkass HHIyKITHS

1
2
3
4
5. 3aKOH COXpaHEeHHs AIEKTPUIECKHX 3aps/I0B
6. [IpOBOTHUKY U TUDJICKTPUKH

7. MoaenupoBaHue CWIOBBIX JIUHUI 3JIEKTPUYECKOTO OIS

8. ICTOYHMKH MOCTOSHHOTO TOKa

9. leificTBUA AJIEKTPHUUECKOTO TOKa

10. DnexkTpudeckuit TOK B AKUAKOCTH

11. T'a30BHIit pa3psg

12. U3MmepeHue cuiibl TOKa aMIEpPMETPOM

13. M3MepeHue 31eKTpUIECKOro HAPsHKEHUS BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONPOTUBIIEHUI

15. B3anMonelcTBUE MOCTOSHHBIX MATHUTOB

16. MogenupoBaHue HEBO3MOKHOCTH Pa3/ielIeHNs OJOCOB MarHUTa
17. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB

18. OmbIT Dpcrena

19. MarautHoe nosie ToKa. DJIEKTPOMAarHuT

20. JleficTBME MarHUTHOTO I10JI1 HA POBOJHUK C TOKOM

21 DnexTpoaBHUraTeNs TOCTOSHHOTO TOKa

22. VccnenoBaHue SIBICHUS 3J€KTPOMArHUTHON MHIYKITUH



23. OmbrTer Papanes
24. 3aBUCUMOCTD HaNpaBJICHUS HHIYKIIMOHHOTO TOKA OT YCIOBHH €ro BO3HUKHOBEHHS
25. DneKkTporeHepaTop NOCTOSHHOTO TOKa
JlaGopartopHbie pabOTHI U OIBITHI
1. OnBITH 10 HAOTIOACHUIO ATEKTPU3ALUH TEJI MHAYKIUEH U IPU CONMPUKOCHOBEHUH
2. UccnenoBanue AeWCTBUSA 3JEKTPUUECKOTO MOJI HA TPOBOJHUKHU U TUJIEKTPUKHI
3. COopka u mpoBepKa padOThI IEKTPUIECKON [ETIH MOCTOSIHHOTO TOKa
4. N3amepeHue U peryanpoBaHue CUIIbI TOKA
5. M3mepeHue U peryIMpoBaHUE HAIPSKEHUS
6. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HAYILETO Yepe3 PEe3UCTOP, OT CONMPOTUBIICHHSI PE3UCTOPa U
HaIpsHKEHUS Ha PE3UCTOpe
7. OnBITEL, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD DIIEKTPHUUECKOT0 COMPOTHBIIEHUS MPOBOJHNKA OT €T0
JUTMHBI,
IUIOIIAIN IONIEPEYHOTO CEYEHUS 1 MaTepHaa
8. IIpoBepka npaBuiia CI0KEHUS HANPSDKEHUH IPH MOCIE0BAaTEIbHOM COETUHEHUN ABYX PE3UCTOPOB
9. IIpoBepka npaBuiIa 1JIs CHIIBI TOKA MPH NapaIEIbBHOM COEIUHEHUH PE3UCTOPOB
10. Ompenenenuie pabOTHI MEKTPHYECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP
11. OnpeneneHre MOIHOCTH 3JEKTPUUECKOr0 TOKA, BBIACISIEMON HA PE3UCTOPE
12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILET0 Yepe3 JIaMITOUKY, OT HallpsKEHUsS Ha Hel
13. Ompenenenne KIIJ[ narpesarens
14. VccnenoBanre MarHUTHOTO B3aMMOAEHCTBHUS TIOCTOSTHHBIX MarHuTOB
15. V3yueHne MarHuTHOTO TTOJISI HOCTOSTHHBIX MarHUTOB MPU MX OObEAMHEHUN U Pa3/ielieHUH
16. MccnenoBanue AeicTBUSA AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY
17. OnbITHI, IEMOHCTPHUPYIONIUE 3aBUCUMOCTh CHJIBI B3aUMOIEHCTBUS KaTYIIIKH C TOKOM UM MarHuTa oT
CHJIBI TOKA M HAIIPaBJIEHUS TOKA B KaTyIIIKe
18. M3y4yenue aeiicTBUA MarHUTHOTO ITOJIS HA MPOBOJAHUK C TOKOM
19. KoncrpyrpoBanue 1 u3y4deHue paboThl JJIEKTPOABUTATEIS
20. U3mepenue KIIJI anekTpoaBuraTebHON YCTaHOBKU
21. OnbITHI IO UCCIIEAOBAHUIO SBJIECHHS MIEKTPOMAarHUTHON HHAYKIIUU: UCCIIEAOBAHNE H3MEHEHUI
3HAUEHUS U HAIPaBJICHUS HHAYKIIMOHHOTO TOKA
9 kJiIacc
Pasnen 1. Mexanndeckue sIBICHUS

Mexannyeckoe ABmkeHue. MatepuanbHasg Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHWYECKOTOo ABM)KEHUs. PaBHOMEpHOE npsiMonuHeHoe 1BHkeHne. HepaBHOMepHOE MPsIMOIMHEHHOE
JnBrkeHne. CpellHsAsS 1 MTHOBEHHAs! CKOPOCTD TeJla TP HEPAaBHOMEPHOM JBM>KEHUU.

Yckopenue. PaBHOyckopeHHOE npsiMonrHeiHoe ABmwkeHne. CBoboaHoe naneHue. Onbitel ["anumest.
PaBHOMEpHOE IBMKEHHE 1O OKpYKHOCTH. [lepro 1 gacToTa oOpamenus. JInaeiHas u yrioBas

ckopocTH. LIeHTpoCcTpeMuTeNbHOE YCKOPEHHE.



IlepBriit 3akoH HetoToHa. Bropoi 3akon HetoToHa. Tpetuit 3akon HetoToHa. [Ipuniun cynepno3uuuu
CHIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CUla TPEHUSI CKOJIbKEHUS, CHUJIa TPEHUS TIOKOSI, IPYTHe
BU/JIbI TPEHUSL.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTCHUS. Y CKOPEHHE CBOOOIHOTO majieHus. [IBUKeHUE TUTaHET
Bokpyr Comnua (MC). [lepBas kocMuueckasi ckopocTs. HeBecoMOCTh 1 Tieperpy3KHu.

PaBHOBecue MaTepuanbHON TOUKU. AOCOIIOTHO TBEP0C Tello. PaBHOBecHe TBEPAOTO TEna ¢
3aKpEIIEHHON OChIO BpaleHus. Mo MeHT cuiibl. LIeHTp TskecTu.

Nmnynbe Tena. M3Menenue ummnynbea. UMITynbe cuibl. 3aKOH COXpaHEHUS UMITyNbca. PeakTuBHOE
nemwkenne (MC).

Mexanndeckasi paboTa u MOITHOCTh. PaboTa cuit TshkecTH, ynpyrocTs, TpeHus: CBs3b SHEPTUH H
pabots! [loTeHmansHas 3HEpTUs Tena, MOAHATOTO HaJl TOBEPXHOCTHIO 3eMiH. [loTeHInanbpHas sHeprus
cxatoil npy>kuHbl. Kunetndeckas sneprusi. Teopema 0 KHHETUYECKON SHEPTUU. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPIHH.

HeMoHcTpanuu

1. HaGmroneHne MeXaHIMYECKOTO IBUKECHUS TEJIa OTHOCHTEIHHO Pa3HBIX TEN OTCUETA

2. CpaBHEHHUE IyTell U TpaeKTOPU ABIDKEHUS OJHOTO M TOTO JKE Tella OTHOCHUTEIFHO Pa3HBIX
TEJI OTCYETA

3. HM3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO JIBYKEHUS

4. WccrnenoBaHue NMPU3HAKOB PAaBHOYCKOPEHHOTO JBHMIKEHUS

5. HaGnrogenue nBMKEHUS TeJa IO OKPY>KHOCTH

6. HaOmoieHre MeXaHUYEeCKHX SIBJICHUH, MPOUCXOAIINX B cucTeMe oTcuéra «Tenexkay npu
e€ paBHOMEPHOM U YCKOPEHHOM JIBUKCHHHU OTHOCHTEIBHO KaOMHETa (hU3UKU

7. 3aBUCUMOCTH YCKOPEHHS TeJla OT MACCHI Tella U JICUCTBYIOMICH HA HETO CHITBI

8. HalOmoneHue paBeHCTBa CHIT TIPU B3aMMO/ICHCTBUH TE

9. M3meHeHwue Beca Tela MPH YCKOPEHHOM JIBUYKEHUH

10.ITepengaua umiynbca Npu B3aUMOJEHCTBUU TEI

11.ITpeobpa3zoBaHmst SHEPTHY IIPH B3aUMOICHCTBUU Tell

12.CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBUI

13.CoxpaHeHne UMIyJbca PH a0COIIOTHO YIIPYTOM B3aUMOJCHCTBUH

14.HaGironenre peakTUBHOTO ABHKEHHUS

15.CoxpaHeHne MeXaHU4ECKOW SHEPTUH NIPU CBOOOIHOM HaJICHUN

16. CoxpaHeHHe MEXaHUYECKOM SHEPTUH MIPH ABWKEHUH TEJa MO JeHCTBUEM NPY>KUHBI
JlaGoparopHbie pabOTHI U OIBITHI

1. KonctpynpoBaHue TpakTa JUIsl pa3roHa U JajJbHEHIIEero paBHOMEPHOTO ABWKEHUS IapUKa HITH

TCICKKHA



2. OmnpeneneHue cpeHel CKOPOCTH CKOJIBXECHUS OpyCKa WIN IBIKCHHUS [IapHKa 10 HAKIIOHHON
IJIOCKOCTH

3. Ompenenenne yCKOpeHHs Tela IPU PABHOYCKOPEHHOM JIBUKCHUH 110 HAKIIOHHOM IIOCKOCTH

4. VccnenoBaHue 3aBUCIMOCTH ITyTH OT BPEMEHH IPY paBHOYCKOPEHHOM JIBH)KEHUH 0€3 HauaIbHOM
CKOPOCTH

5. IIpoBepka rumoTe3bl: €Cliv MPH PaBHOYCKOPEHHOM ABIKEHHH 0€3 HauaJlbHOW CKOPOCTH My TH
OTHOCSTCSI KaK psAJ] HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIUHAKOBBI

6. HccrnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBXKEHUS OT CHJIBI HOPMAJIBHOTO JaBIICHHS

7. Onpenenenre Ko3pPUIUEHTA TPEHUS CKOTBKEHUS

8. Omnpenenenne KECTKOCTU MPYKUHEI

9. Omnpenenenne padOTHI CHIIBI TPSHUS IIPU PAaBHOMEPHOM JBIDKCHUH TeJla IO TOPU30HTAILHOM
MTOBEPXHOCTH

10.0Onpenenenne paboThl CHIBI YHOPYTrOCTH HPU MOIBEME Ipy3a C UCIIOIb30BAHHUEM HEMOABHKHOIO U
MOJBIKHOTO OJIOKOB

11.M3yueHue 3aKOHa COXpaHEHUS SHEPTUU

Paznen 2. Mexannueckue KoseOaHusi U BOJTHbI

KonebarensHoe nBrmxeHue. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHN: IEPUO, YaCcTOTa, aMIUIUTYA.
MaremaTtrueckuil v Py KUHHBIN MasTHUKU. [IpeBpaienre sHeprun Mpu Kojae0aTeTbHOM
JIBMKCHHMU. 3aryXarolue kojic0anus. BeiHy)eHHbIe KojicOaHus. Pe3onanc. MexaHU4YECKUE BOJIHEI.
CaoiicTBa MexaHMUECKUX BOJH. [IpoobHbIe U nonepeyHble BOJIHBL. JIJTHHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHnuecKre BOJHBI B TBEPOM Tele, cericMudeckue BoiHbl (MC).

3ByK. ' poMKOCTB 3ByKa 1 BbicoTa TOHa. OTpaskeHue 3Byka. MH(pa3Byk U yinbpTpa3ByK.
JeMoHncTpanuu

1. HaGmonenne koae0aHuii Tel Mo/ IeHCTBUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH

2. Habmonienne xonebaHuii rpy3a Ha HUTH M Ha MIPYKUHE

3. HaGumro/ieHue BBIHYXICHHBIX KOJICOaHUM U pe30HaHCa

4. PacripocTpaHeHue MPOIOIBHBIX U ITONEPEYHbIX BOJIH (Ha MOJIENHN)

5. HaGuroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTEI

6. AKYCTUYECKUI PE30HAHC

JlaboparopHbie pabOTHI U OIIBITHI

1. Onpenenenue 4acTOTHI U NIEpHOJIa KOJIeOaHUH MaTeMaTHUECKOTO MasTHUKA

2. Onpenenenue 4acTOTHI U IEPHOJIA KOJIeOaHUH IPYKMHHOTO MasiTHUKA

3. MccnenoBanue 3aBUCMMOCTH TTEpHOAa KojieOaHUK OABEIIEHHOTO K HUTHU IPpy3a OT [UIMHBI HUTH
4. UccnenoBanue 3aBUCUMOCTH Neproa KosiedaHuil py>KHHHOTO MasiTHUKA OT MacChl Ipy3a

5. IlpoBepka HE3aBUCUMOCTH NIEPHOIa KoJeOaHUi TPpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Ipy3a

6. OTBITHL, AEMOHCTPUPYIOLIIE 3aBUCUMOCTD NIEpHOAa KOJIeOaHUH NMPY>KMHHOTO MasiTHUKA OT MacChl
rpy3a U XKECTKOCTHU NPY>KUHbI

7. V3MepeHne yCcKOpeHus CBOOOIHOTO MaicHHS
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Paznen 3. DnexkTpoMarHUTHOE 110JI€ U AJIEKTPOMArHUTHbIE BOJIHBI

ONEeKTpOMarHuTHOE NoJe. DIEKTPOMarHuTHbIE BOJHBL. CBOMCTBA AMEKTPOMArHUTHBIX BoJH. [1Ikana
3JIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHne 371eKTPOMarHUTHBIX BOJIH JUIS COTOBOM
CBA3M.DJIEKTpOMarHuTHas npupoaa csera. CkopocTs cBeTa. BonHoBBIE cBOlCTBa CBETA.
JeMoHncTpanuu

1. CBolicTBa 31EKTPOMATrHUTHBIX BOJH

2. BonHoBEIE CBOICTBA CBETa

JlaGopatopHbie pabOTHI U OIBITHI

1 UzyueHne CBOHCTB 3JIEKTPOMATrHUTHBIX BOJIH C TOMOIIHI0 MOOMIIBHOTO TenedoHa

Paznen 4. CetoBble siBICHUSA

JlyueBas mogens cBeta. Mctounmku cBeta. [IpsmonmnaeitHoe pacnpocTpaneHue cBeta. 3atMenns CoiHIa
u JIynsl. Otpaxenue ceta. [Inmockoe 3epkano. 3akoH oTpaxkeHus cBeta. [Ipenomnenue ceera. 3aKkoH
npenomiieHus cBeta. [lonHoe BHyTpeHHEe OTpaKeHUE CBETA.

Hcnionb30BaHKE TOIHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.

Jlunaza. Xox mydeit B mua3ze. OnTHYeckas cuctema (oTtoanmapaTa, MUKPOCKOIIA B TEIeCKoma

(MC). I'ma3 kak onTryeckas cucreMa. bIm3opyKkocTh U 1aabHO30PKOCTb.

Paznoxxenune 6enoro cBeta B criekTp. OnbiTel HetoToHa. CrioskeHHe CIIeKTPabHBIX IIBETOB.
Hucniepcus csera.

JeMoHncTpanuu

IIpssMonuHEHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tomygyenune n3o00pakeHM B IITOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomnenue ceera.

OnrnuecKkuii CBETOBOJI.

Xon ydei B coOuparomieil TuH3e.

Xop Jiydel B pacCEeUBAIOLIEH JIMH3E.

L N o o K~ w0 N

[Tomyuenue n300paxeHnii ¢ MTOMOIIBIO JIUH3.

©

[puanun geiictBus doroanmapaTa, MUKPOCKOIIA H TEIECKOTIA.

10.Mopuens riasa.

11.PaznoxeHue 6eoro cBera B CIEKTP.

12.ITonyuyenne Geroro cBeTa Mpy CIIOKEHUU CBETA PA3HBIX IBETOB.

JlaboparopHbie pabOTHI U OIIBITHI

1. UccnenoBanne 3aBUCUMOCTH YTJIa OTPAXKEHUSI CBETOBOTO JIydya OT YIJia aJeHusl.

2. VzydeHune XxapakTepUCTHK H300paKEHUS MPEIMETa B INIOCKOM 3epKaJie.

3. UccrenoBanue 3aBUCMMOCTH yTJIa MPEIOMIICHHUS CBETOBOTO JTyda OT YIJIa TIaJICHUs] Ha TPaHuUIe
«BO3IyX—CTEKIIO».

4. TTony4deHne U300payKEHUH ¢ IOMOIIBIO COOMpPAFOIIEH JIMH3BI

5. Onpexaenenre OKYCHOTO paCCTOSHUS M ONITUYECKOM CHITBI COOMPAOIIICH TUH3HI.
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6. OIBITHI TTO Pa3JIOKCHHIO OEIIOTO CBETA B CIIEKTP.

7. OWBITHI IO BOCTIPHUSITUIO LIBETA MPEIMETOB MPH WX HAOMIOJCHUN Yepe3 IBETOBBIC (PUIILTPHI.
Pasnen 5. KBauTtoBrnle siBieHUS

OmneiTel Pesepdopna u ruianerapuas moaeib atoma. Mogens atoma bopa. Mcnyckanue n
norJioneHye ceera aroMoM. KBautel. JInHeiyaTbie CEKTPHI.

PagunoaktuBHOCTB. AJb(a, OeTa u ramma-uznyuenus. CTpoeHue aToMHoro siapa. Hyknonnas
MOJIeb aTOMHOTO siipa. M30TomBl.

PangunoaxTuBHBIE ipeBpatnenus. [lepuos momypacnana aTOMHBIX SED.

SInepHble peakyy. 3aKOHBI COXpaHEHHS 3apsJ0BOI0 U MacCOBOTO YHCEN. DHEPrus CBA3U
aToMHbIX saep. CBA3b Macchl U 3Hepruu. Peakunu cunTesa u neneHus aaep. VcTouHuku
sueprun Comnaima u 38€31 (MC).

Snepnas sHepreTuka. [leficTBUS pannOaKTUBHBIX H3Ty4eHHH Ha skuBble opraHu3mMsl (MC).
HeMoHcTpanuu

1. CnekTpsl U3ITy4eHHUs U MIOTJIOICHHUS.

2. CnexTpsl pa3IuvHbIX [a30B.

3. CoexTp BoJopoAa.

4. HaGmoieHue TpexoB B kKamepe Buibcona.

5. PaboTa cu€Tunka HOHM3UPYOIINX U3TydeHHH.

6. Perucrpanys uzmydeHus MPUPOIHBIX MUHEPAJIOB U MTPOJYKTOB.

JlaGoparopHbie pabOTHI U OIBITHI

1. HaGmoieHre CIUTOIIHBIX U IMHEWYAThIX CIIEKTPOB U3TY4YCHUS.

2. UccnenoBanue TPEKOB: M3MEPEHUE SHEPTHH YaCTHIIBI IO TOPMO3HOMY Ty TH (TI0 oTOrpadusiM).
3. M3mepeHne panoakTUBHOTO (OHA.

[ToBTOpHUTETHHO-0000IIAIOIINN MOAYITH

[NoBTopuTensHO-0600IaIONIHI MOIYIJb IPEHA3HAYEH [T CUCTEMATU3aIli U 0000IIeHNUS
MPEIMETHOTO COJICPKAHUSI U OTIBITA JCSITEILHOCTH, IPHOOPETEHHOTO TIPU U3YyUSHUH BCErO Kypca
¢bu3MKY, a TaKkKe I TOATOTOBKH K OCHOBHOMY TOCYapCTBEHHOMY 3K 3aMeHY 10 (PU3UKE JUIs
00yJaronmxcs, BEIOPABIINX 3TOT YIeOHBIH MTpeIMeT.

[Ipu n3ydeHnn JaHHOTO MOYJIsl PEaTM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI JCATEIIbHOCTH,
Ha OCHOBE KOTOPBIX 00ecIeunBaeTcs JOCTHKEHUE MTPEAMETHBIX U METapeIMETHBIX
TUTAHUPYEMBIX Pe3yJIbTaTOB 00y4eHUs], HOPMHUPYETCs €CTECTBEHHO-HAYYHAsl TPAMOTHOCTB!
OCBOCHHE HAyYHBIX METO/IOB UCCIICAOBAHUS SIBJICHUI IPUPOABI U TEXHUKH, OBJIaICHHE
YMEHUSIMH OOBSICHATH (pU3NYeCKUe SIBICHUSI, IPUMEHSS ITOJIyYeHHbIE 3HAHWS, pellaTh 3aa49H, B
TOM YHCJIe KAUECTBEHHBIE 1 SKCIIEPUMEHTAIbHBIE.

[IpuHOHMIMaNIEHO AEATENFHOCTHBIA XapakTep JaHHOTO pa3jelia peau3yeTcs 3a CuéT Toro,
YTO Y4YaIlIHecs BBIIOIHAIOT 3a/1aHUsI, B KOTOPBIX UM IIPEIaraeTcsi:
® HAa OCHOBE IMMOJTY4YCHHBIX 3HAHUN pacrio3HaBaTb U HAY4YHO OOBSICHITH (1)I/ISI/I‘-IGCKI/IG SIBJICHUS B

OKPY’KaroIIel MPUPOC W MMOBCEIHEBHOMN XU3HHU;
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® JICITOJIHb30BaTh HAyYHbBIC METOBI HCCIICAOBAHHS (U3HUECKUX SBICHHUM, B TOM YHCIIE JJIS

MPOBEPKHU TUIIOTE3 U MOIYUICHUS TCOPETUICCKUX BBIBOIOB;

® O0BSACHSITH HAYYHBIC OCHOBBI HAH0OJICEe BAYKHBIX TOCTHKEHHH COBPEMEHHBIX TEXHOIOTHH,

HaMpUMep, MPAKTHUECKOTO UCITOIB30BAHUS PA3TMYHBIX HCTOYHUKOB SHEPTHH HA OCHOBE

3aKOHa MPEBPAIICHUS ¥ COXPAHEHUS BCEX M3BECTHBIX BUIOB SHEPTHH.

Kaxkmas u3 TeM JaHHOTO pa3/iesia BKIII0YaeT 3KCIIEPUMEHTAIBHOE UCCIIeIOBAHUE

obobmiaromiero xapakrepa. Pasnern 3aBepiaercs IpoBeIcHHEM THarHOCTHYECKOM M OLIEHOUYHOM paboThI

3a KypC OCHOBHOM WIKOJIBI.

IIVTIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

Uzyuenne yueOHOrOo mpeamera «DPu3nka» Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS JOJKHO
obOecrieunBaTh  JOCTIDKEHHWE  CICAYIOIUX  JIMYHOCTHBIX, METANpeJIMETHBIX W  TPEAMETHBIX
00pa3oBaTenbHBIX PE3yTbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

Hampuomuuecxoe eocnumanue:

MPOsIBJIEHNE MHTEPECa K HICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (pr3nveckoil HayKu;
LEHHOCTHOE OTHOLIEHHUE K JOCTHKCHUSIM POCCUICKHUX YUEHBIX (DU3HKOB.

Fpao:c:)ancxoe u nyosno—npaecmeennoe eocnumanue:

TOTOBHOCTDH K aKTUBHOMY Yy4aCTHUIO B O6Cy)KIlCHI/II/I OGHIGCTBCHHO-SH&‘-II/IMLIX N 3THYCCKHUX HpO6JICM,
CBSA3aHHBIX C IMIPAKTHUYCCKUM IIPUMCHCHUCM ,I[OCTI/DKGHI/Iﬁ (I)I/ISI/IKI/I;

OCO3HaHMEC BaAXKHOCTU MOPAJIbHO-3TUYCCKUX IMMPUHIHUIIOB B JACATCIIBHOCTHU y‘-IéHOFO.

Jcmemuueckoe socnumanue:

BOCIIPUATHUC ICTCTUYCCKUX KAaUCCTB (I)I/ISI/I‘leCKOﬁ HayKH: eé TapMOHHUYHOTO IMOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, JJAKOHHYHOCTH.

llelmocmu HAYYHO20 NO3HAHRUA:

OCO3HaHHWE IEHHOCTH (PU3UUECKON HAYKU KaK MOIITHOTO HHCTPYMEHTA MO3HAHHsI MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUH, BAXKHEUILIEH COCTABIAIOIIECH KYIbTYpPHI;
pa3BUTHE HAYYHOH JIF0OO3HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIIbCKOM AEATEIBHOCTH.

Dopmuposanue Kyibmypsl 300pP08b3 U IMOUUOHATILHO20 01A20NOTIYHUA:

OCO3HaHUE IIEHHOCTH 0e301MacHOro 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE, BAXXHOCTH
npaBui 6€301MacCHOTO TTOBEACHIS Ha TPAHCIIOPTE, HA IOPOTaX, C JEKTPUICCKUM U TETUIOBBIM
000pyIOBaHNEM B JIOMAITHUX YCIIOBUSAX;

c(hOpMHUPOBAHHOCTH HaBBIKA PeIIEKCHH, PU3HAHNE CBOETO MpaBa Ha OIIMOKY U TaKOTO XKe IpaBa y
JIpYyroro 4ejaoBeKa.

Tpyoosoe éocnumarnue:

aKTHBHOE y4acTHE B PEILCHUHU MPAKTHYECKHX 3a]1a4 (B paMKax CEMbH, IIKOJIbI, TOpOJa, Kpast)
TEXHOJIOTHYECKOW M COLMALHON HAIIPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIie U (PU3NUECKUX 3HAHUN;
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e UHTEpEC K MPaKTUIECKOMY H3y4YEHHIO Ipodeccuii, CBA3aHHBIX C PUIUKOM.
IKonozuueckoe gocnumanue:

e OpHUCHTAIWA HA MPUMEHEHHE (U3MYCCKUX 3HAHUH IS PEIICHUS 33124 B 00JIACTH OKPYXKaroIien
CpeIbl, TUIAHUPOBAHUS TIOCTYIIKOB M OIICHKH MX BO3MOXHBIX ITOCIIEACTBAN JJISI OKPY’KAIOIIEH Cpeibl;
e OCO3HaHUE IIOOATHHOIO XapakTepa JKOJIOTMUYECKUX TPOOJIEM M IyTeH UX PEIICHMUsI.

Aoanmauus odyuarouiezoca K UsMEHAIOUWUMCA YCL0GUAM COUUAIbHOU U RPUPOOHOIL CPedbl:

e TOTPeOHOCTH BO B3aUMOJEHCTBHUH MTPH BHITIOJTHEHUN UCCIIEAOBAHUI U IPOEKTOB (PH3MIECKOI
HaIPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

e  TIOBBIIICHNE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUIECKYIO A TeTHbHOCTH;

e TOTpeOHOCTH B (POPMHUPOBAHMH HOBBIX 3HAHHIA, B TOM YHCIe (POPMyIHPOBATH
WJICH, TIOHSATHUS, TUIOTE3bl O (U3NYCCKUX OOBEKTAX W SBICHUSIX;

e 0CO3HaHUE Ne(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIICTCHTHOCTEH B 00JIaCTH (PU3UKU;

e TUTAHWPOBaHHWE CBOETO PAa3BUTHA B IPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUM;

° CTPEMJIICHUC aHAJIM3UPOBATL U BBISABJIATH B3AUMOCBA3U IIPUPOIDI, O6HICCTB3 1 3KOHOMHKH, B TOM
YHCJIE C UCITOJIb30BaHUEM (DU3MUECKUX 3HAHMIA;

e OIICHKA CBOMX JCWCTBUH C yUETOM BIVSHHSI HA OKPYKAIOIIYIO CPETy, BOZMOXKHBIX TTI00aTBHBIX
MOCJEICTBUM.

METAINPEAMETHBIE PE3YJIbTATDBI

YHuBepcajJibHble MO3HABATEJbHbIE 1eiCTBUS
ba3zoevie nocuueckue oeiicmeun:

e  BBIBJIATH U XapaKTePH30BATh CYNIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBICHUIN);

e  YCTaHABJIMBAaTh CyNIECTBEHHBIH MPU3HAK KIaCCUPHUKALIMU, OCHOBaHUS IS 0000IICHNS U CPaBHCHUSI;

e  BBIBJIATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPUBAEMBbIX (paKTax, JaHHBIX M HAOIIOACHHSX,
OTHOCSIIMXCS K (PU3NUECKUM SIBIICHUSIM;

e  BBISBIATH IPUYUHHO-CJICJICTBEHHBIE CBSI3H MPU U3YYeHUH (PH3MUYECKHX SIBICHUH W MIPOIIECCOB; AeaTh
BBIBOJIBI C UCTIOJIb30BAaHHEM JISTYKTHBHBIX M MHIYKTUBHBIX YMO3AKIFOUEHHIA, BBIJIBUTATh TUIIOTE3BI O
B3aMMOCBS3AX (PU3MUECKHUX BEITUYMH;

®  CaMOCTOSATEIHHO BBIOMPATH CIOCO0 perieHus yaeOHol Gpundeckoit 3aaun (CpaBHEHUE HECKOIBKHX
BapHaHTOB pElICHUs, BLIOOP HanboJiee MOXOISIIEr0 ¢ YYETOM CaMOCTOSTENILHO BBIICTICHHBIX
KpUTEpHUEB).

ba3zoevie uccneoosamenvckue oeiicmeun:

e  KCITOJIB30BATh BOMPOCHI KaK HCCIIEI0BATENbCKUI HHCTPYMEHT MTO3HAHHUS;

e  [POBOJHUTH MO CAMOCTOSITENILHO COCTABJICHHOMY IIJIAHY OIIBIT, HECIIOKHbINH (DH3MISCKUI IKCTIEPUMEHT,
HEeO0O0JIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SABJICHHUS,

e  OIEHWBATh HA IIPUMEHUMOCTD U IOCTOBEPHOCTH HH(POPMAIIHIO, TIOIYUEHHYIO B XOJI€ NCCIIETOBAHMS
W DKCTICPUMEHTA,;

e CaMOCTOSATENBHO (HOPMYIHPOBATH 00OOIIIEHUS U BBIBOJIBI MO PE3yJIbTATAM MPOBEACHHOTO
HaOIIOZEHNs, OIbITA, UCCIEN0BAHMS;

e MPOTHO3UPOBATH BO3MOXKHOE JabHEHIIICE pa3BUTHE (GU3HUECKUX MPOIECCOB, & TAKIKE BBIIBUTAThH
MPEMONOKEHHST 00 X PA3BUTHU B HOBBIX YCIOBHUAX U KOHTCKCTAX.

Paboma c unghopmayuei:

e MPUMEHATH Pa3InUHbIE METOJIbI, HHCTPYMEHTBI M 3aIIPOCHI IIPH MOUCKE B 0TOOpE MH(OpMAIMK HITH
JIAHHBIX C YYETOM MPEJNIOKEHHOW yueOHOW (BU3NUECKON 3a/1a4H;

e  aHAIM3HUPOBATh, CHCTEMATU3UPOBATH M HHTEPIPETHPOBATh HHPOPMAITUIO PA3IMIHBIX BHJIOB U OPM
MIPEICTaBICHNUS;
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CaMOCTOSITEIIBHO BEIOMPATH ONTUMANTLHYIO (OPMY MPENCTABICHUS HH)OPMAIMH 1 WILTIOCTPHPOBATH
pelaeMble 3a7a9i HECIIOKHBIMHA CXEMaMH, THarpaMMaMHi, HHOW TpaiKoi U UX KOMOMHAITUSIMH.

YHuBepcajibHble KOMMYHUKATHBHbIE 1eiCTBUS
Oowenue:

B XOJIe 00CYXIeHUs y4eOHOT0 MaTepuaia, pe3yIbTaToB JJA00OPaTOPHKIX PadOT U MPOCKTOB 3a1aBaTh
BOTIPOCHI TIO CYIIECTBY OOCYAa€MOI TeMbI U BHICKAa3bIBATh U/ICH, HAIIEJICHHbIE HAa PpEIIeHUE 331a9 ’
MOIJICpXKaHUE 0JIar0XKeIaTeIbHOCTA OOIICHHUS;

COTIOCTABIISATh CBOM CYXJCHUS C CYXKJICHUSAMH IPYTUX YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3Inyune
M CXOJICTBO TTO3HITHI;

BBIP@YKaTh CBOIO TOUKY 3PEHUS B YCTHBIX W MICHBMEHHBIX TEKCTAX;

MyOJIMYHO MPEICTABISITh PE3YIbTAThl BHITOJIHEHHOTO (PU3NYECKOTO OMBITa (IKCIICPUMEHTA,
HCCIICIOBAHMS, TIPOCKTA).

Coemecmmuasn oeamenbHocmy (COmpyoHu1uecmeo):

MOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHTHON M UHIMBUAYaIbHOH paboThl MPU pEHICHUH
KOHKPETHOH (pU3NIECKON POOIEMEI;

MIpUHUMATH LCIIU COBMECTHOM ACATCIIBHOCTH, OPraHUu30BBIBATh ILGI\/'ICTBI/I}I o eé JOCTUIXCHUIO:
pacnpeenaTh poJid, 00CYKIaTh MPOIECCHI U PE3YJIbTaThl COBMECTHOM paboThI; 0000IIIaTh MHCHHS
HECKOJIBKHX JIIOACH;

BEITIONHATH CBOIO YaCTh Pa0OTHI, JOCTHUTasl KAYECTBEHHOTO Pe3yIbTaTa Mo CBOEMY HAIpaBICHUIO U
KOOpAWHUPYA CBOU I[Cf/iCTBI/IS[ C APpYTrUMHU YJICHAMU KOMAaHIbI;

OIIEHMBATh Ka4€CTBO CBOETO BKJI/Ia B OOMIMIA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
c(hopMyITHPOBaHHBIM YYaCTHUKAMH B3aHMOCHCTBUSI.

YHuBepcajibHble peryJsiTUBHbIE AeiicTBUS
Camoopzanuszayus:

BBISIBIISITH ITPOOJIEMBI B KH3HEHHBIX U YYEOHBIX CHTYaIUSIX, TPEOYIOIIMX [T pelIeHus pu3ndeckux
3HAHWM;

OpPUEHTHPOBATHCA B PA3NIUYHBIX MTOIX0JaX MPUHATHUS peIlIeHUH (MHIUBUAYAIbHOE, IPUHATHE PEIICHNS
B IpyIIie, IPUHATHE PEIICHUH TPyIIoN);

CaMOCTOSITEIBHO COCTABIIATh aJITOPUTM PELIeHUs (PU3NIecKOl 3aJau WM TUIaHA UCCIIEI0BAHUS C
y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH TIpeijiaracMble
BAPUAHTHI PELICHU;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHE.

Camokonmpons (pepnexcun):

JlaBaTh aJICKBATHYIO OLEHKY CUTyalluy U MPeUIararh Iiad €€ N3MEHEHUS;

OOBSICHATH IPUYMHBI JOCTIXEHHUS (HEAOCTIKEHHUS) PE3YJIbTATOB JIESTEIBHOCTH, JaBaTh OLEHKY
MIPHOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBHI B JICSITEINBHOCTD (B TOM YHUCIIE B XOJI BBIMOJIHEHHS (PU3UIECKOTO UCCIICIOBAHUS
WM TIPOEKTA) HA OCHOBE HOBBIX OOCTOSTEIbCTB, M3MEHUBILUXCS CUTYaIlNi, YCTAHOBJICHHBIX OIIMOOK,
BO3HMKIIMX TPYJHOCTEW;

OLICHUBATh COOTBETCTBHE PE3YJIBTATA LIEIU U YCIOBHM.

3M01{u0HtlJleblﬁ uHmeslieKkm:

CTaBUTH ce0s Ha MECTO APYTOro YeJIOBEeKa B XOJI€ CIIOPa WIIHM JUC KYCCHUH Ha HAYYHYIO TEMY, IOHUMATh
MOTHBBI, HAMEPEHMSI U JIOTUKY APYTOTO.

Ilpunamue cebs u opyaux:
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e MpHU3HABAThH CBOE MMPABO HA OMIMOKY NPH pelleHNH GUINUECKUX 3314 WIK B YTBEPXKICHHUAX HA
Hay4HbIE TEMbI U TaKOE K€ IIPaBO JIPyroro.

INPEJMETHBIE PE3YJIbTATBI

7 KJIACC

[IpenmerHsle pe3ynpTaThl Ha ©0a30BOM YpPOBHE JOJDKHBI OTpakaTb C(OPMHPOBAHHOCTH Y
oOyJaronmxcs yMEeHUH:

®  HCIOJNBb30BATh MOHITHS: PU3MYECKHE U XUMUYECKUE SIBICHUS; HAOMI0IeHHE, SKCIIEPUMEHT, MOJIEIb,
TUIIOTE33; eANHHULBI (PU3NYECKUX BEIUYHMH; aTOM, MOJIEKYJIa, arperaTHbIC COCTOSIHUS BELECTBA
(TBEpPHOE, KUIKOE, ra3000pa3HOE); MEXaHHMUYECKOE ABIKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJUHEWHOE), TPACKTOPHUsI, paBHOACKUCTBYIOMIAs cril, AedopManus (ynpyras, IiacTuIeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCYAbI;

e paznuyatsh siBieHUs (Audy3us; TEMI0BOE ABIMKECHUE YACTHL BEIIECTBA; PABHOMEPHOE IBHKCHUE;
HEpaBHOMEPHOE JIBIKEHHE; HHEPLIUS; B3aUMOJIEHCTBHUE TEN;, paBHOBECHE TBEPABIX TN C 3aKPEIIEHHOM
OCBIO BpAlLlCHUs; Iepeaaya JaBJIeHHs TBEPIABIMU TeJIaMHU, )KUIAKOCTSIMH U
rasamy; arMoc(epHoe IaBlICHHE; IUIaBaHUE
TeJ; MPEeBpalICHU MEXaHH4YeCKONH SHEpru) MO OIMUCAHHIO UX XapaKTEpHBIX CBOMCTB M HA OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SIBJICHHUE;

e pacmo3HaBaTb NPOSIBICHUE H3YYCHHBIX (DU3WYECKUX SIBICHUH B OKPYXKAIOIEM MUPE, B TOM YHCIIE
¢u3nueckue IBICHUS B IPUPOJIE: IPUMEPHI JBIKEHHS C PA3INYHBIMUA CKOPOCTSIMU B KUBOU U
HEXKHBOW MPUPO/IE; NEHCTBUE CHIIBI TPEHUS B IPUPOAE U TEXHUKE; BIUSHUE aTMOC(EPHOTO JaBICHHUS
Ha >KUBOW OpraHM3M; IUIaBaHHUE PbIO; phIUard B TEJIC YEJIOBEKA; IPU 3TOM MEPEBOIUTH IPAKTHUECKYIO
3ajady B y4eOHYIO, BELICIATH CYIIECTBEHHBIC CBONCTBA/IPU3HAKN (PU3HMUECKUX SIBICHHI;

e  ONKCHIBATh U3yYCHHBIC CBOMCTBA TeT U (PU3UUECKUE SBICHUS, UCTIONB3YS (PU3HYECKHE BEIIMUUHBI
(mMacca, 00bEM, IIIOTHOCTD BEIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIPYTOCTH,
CHJIa TSOKECTH, BEC TeJla, CWIa TPEHHUS, JaBiIeHue (TBEPIOTO Tena, KHUIKOCTH, Ia3a), BHITAJKUBAIOLIAs
cuiia, MeXaHnuecKasi paboTa, MOLTHOCTD, IJIEUO CHIII, MOMEHT CHJIbI, KOO(Q(QHUIIMEHT TOJIE3HOTO
NEeMCTBUS MEXaHU3MOB, KHHETHUECKAs! U OTEeHLIMANIbHAs SHEPT s ); TP ONIMCAHUU NIPABUIILHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCIIOIB3yEMBIX BEJIMUYHMH, X 0003HAUYEHHS U €AUHULBI (PU3UUECKUX
BEJIMYMH, HAXOAUTH (POPMYJIBI, CBSI3bIBAIOIINE JTAHHYIO (PH3MYECKYIO BETUUUHY C APYTHUMHA
BEJIMYMHAMH, CTPOUTH IPad)MKH U3YUCHHBIX 3aBUCUMOCTEH (PH3MUYECKIX BEITMUUH;

e  XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NUECKUeE SIBICHUS U IPOLECCHI, UCTIOJb3YsI IPABUIIA CIIOKEHHS CHIT
(Bmonb omHOI npsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUiIO paBHOBECHS phlyara
(6m0Ka), «30510TOE TPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS] MEXaHUYECKOI 3HEPruy; MPH 3TOM JaBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M 3aIIMChIBATh €T0 MAaTEMaTHYECKOE BBIPAKEHHE;

e  OOBSACHATH (PU3UUECKUE SIBICHUS, IPOLECCHl W CBOWMCTBA Tell, B TOM YHCIJIE U B KOHTEKCTE CUTyaluit
MIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUIHMHHO-CIIEACTBEHHBIE CBSA3U, CTPOUTD
00bsicHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ OMOPOoii Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3NIECKUX
SIBIICHUH, (PU3MYIECKHUX 3aKOHA WM 3aKOHOMEPHOCTH;

e  pemiaTh pacy€THBIC 3a/1a4H B 1—2 AEWCTBHSI, UCTIONB3Ys 3aKOHBI U ()OPMYJIbI, CBS3BIBAIOLIIHE
(u3nUecKkre BeJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJ[auy 3alMChIBATh KPaTKOE YCIOBHE, MO/I-
CTaBIATH (PU3NUECKUE BETTMYMHBI B (POPMYIIBI M IPOBOANUTE PACUEThl, HAXOIUTh CIIPAaBOYHbIE JaHHBIE,
HEOOXOIUMBIE ISl PELICHHs 3a]a4, OLCHUBATh PEATMCTHYHOCTD NOJTYYeHHON (PU3MYECKON BETMYUHEI,

e  pacro3HaBaTh MPOOIEMBbI, KOTOPBIE MOKHO PEHIUTH PH MOMOIIHM (GU3NIECKAX METOJIOB; B OTIMCAHUH
WCCIIEI0BaHMS BBIACISTH IPOBEPSIEMOE MPEANoIoKeHHe (THIIOTE3Y), pa3indyaTh U HHTEPIPETUPOBATh
MOJTYYEeHHBIN pe3yJIbTaT, HAXOANUTH OIMOKH B XOJI€ ONBITA, AENATh BHIBOJBI IO €TO PE3yJIbTaTaM;

e  TMPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3NIECKUX SIBJICHUI WM (U3NIECKUX CBOWCTB TEII:
(dbopMynupoBaTh IPOBEPSEMbIE IIPETIONI0KEHHS], COOUPATh YCTAHOBKY U3 NIPEII0KEHHOI0 000py10Ba-
HUSI, 3aIIUCHIBATh X0/ OIbITa U (POPMYIHPOBATh BHIBO/BL;

e  BBINOJHATDH PSIMBIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MAcCHI Tella, 00bEMa, CHUJIBI M TEMIIEPATYPHI C
WCTIOJIb30BaHMEM aHAIOTOBBIX M H(POBBIX MPHOOPOB; 3aMHCHIBATh MMOKA3aHUS IPUOOPOB € YUETOM
3aJJaHHOM a0COJIIOTHOI MMOTPEIHOCTH U3MEPEHUIl;

e  MPOBOJUTH UCCIICOBAHNE 3aBUCUMOCTH OJHOW (PU3MUECKON BETMUMHBI OT APYroi C UCHOIb30BAHHUEM
MIPSIMBIX U3MEPEHHH (3aBUCUMOCTH IyTH PaBHOMEPHO ABIKYIIETOCS Tella OT BPEMEHH JBIKEHUS Tena;
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CHJIBI TPSHHS CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MMOBEPXHOCTEH TET M HE3aBUCUMOCTH
CHUJIBI TPEHUS OT IUIONIAJN COMPUKOCHOBEHHUS TEJI; CUJIbl YIPYTOCTH OT YJJIMHEHUS IPYKUHBI;
BBITAJIKUBAIOIIEH CHIIBI OT 00BEMa MOTPYKEHHON YaCTH Tela U OT TUIOTHOCTH JKUAKOCTH, €6
HE3aBHCHUMOCTH OT TUIOTHOCTH TeJa, OT TITyOWHBI, HA KOTOPYIO MOTPYKEHO TEIO; YCIIOBUH IIaBaHUS
TeJ, YCIIOBUI paBHOBECHS pbldara v OJIOKOB); y4aCTBOBAThH B TUIAHUPOBAHWUHU YIEOHOTO UCCIIEIOBAHUA,
coOMpaTh YyCTAHOBKY W BBIITOJHATH M3MEPEHUS, CIEAYS MPEIIOKEHHOMY IUTaHy, (PUKCHPOBATh
Pe3yJIbTaThl OTYYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEIMYHMH B BUC MPEIJI0KCHHBIX TaOIUI] U
rpaduKoB, IeJaTh BEIBOJBI IO PE3yIbTaTaM HUCCIIEIOBAHNUS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (DM3MUCCKUX BEITUIHH (IJIOTHOCTH BEIIECTBA JKUIKOCTH M TBEPIOTO
TeJa; CUJIa TPEHUS CKOJIbKEHNUS; 1aBICHUE BO3/1yXa; BHITAJKUBAIOIIAS CUla, IEUCTBYIOIIAs Ha
MOTPYXKEHHOE B KUIAKOCTB TEJI0; KOA(D(MUIIUSHT MOJIE3HOTO ICHCTBUS MPOCTHIX MEXaHU3MOB), CIICIYS
MIPeII0KEHHON HHCTPYKIUHU: TIPY BHITTOJTHEHUN H3MEPEHUH COOUPATh SKCIIEPUMEHTABHYIO YCTAHOBKY
M BBIYUCJIISITH 3HAYCHNE UCKOMOM BEJIMUMHBI,

cOOJFOIaTh NpaBUiIa TEXHUKH O€30ITIaCHOCTH IPU PadoTe C Tab0paTOpHBIM 000PYIOBAaHHEM;
YKa3bIBaTh MPUHIIHITEI IEHCTBHSI MPHUOOPOB M TEXHIHYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
TUHAMOMETP, COOOIIAFOIINECS COCYIBI, OapOMETp, PhIUar, MOABWKHBINA M HEMTOIBIKHBIN OJIOK, Ha-
KJIOHHAS IJIOCKOCTD;

XapaKTepPH30BaTh MPHUHIIUIIBI ACWCTBUS M3yYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOMCTB C OMOPOi
Ha MX OMHCAHUS (B TOM YHCIE: TOAMUITHUKH, YCTPOMCTBO BOJOIIPOBOA, THIPABINIECKHIA MTpece,
MaHOMETp, BEICOTOMEP, MOPITHEBON HACOC, ApEOMETP), UCIIOJIb3Ys 3HAHUS O CBOWCTBAX (DH3MUECKUX
SIBJICHUH M HEO0OXOJUMbIe (PU3NUCCKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJIUTH IIPAUMEPHI / HAXOAUTH MHPOPMAIIHIO O TIPUMEPaX MPAKTHIECKOTO UCTIOMB30BAHM
(pM3MYECKUX 3HAHUH B MIOBCEIHEBHOM KU3HU JIJIs 00ecIeueH s 0€30MaCHOCTH TIpU 00paIlieHUH ¢
npruOOpaMu ¥ TEXHHYSCKUMH YCTPOMCTBAMH, COXPAHCHHS 3I0POBbS U COOJIOICHHUS HOPM
SKOJIOTUYECKOr0 MOBEICHUS B OKPYKAIOIIEH cpeae;

OCYIIECTBIATh OTOOP UCTOYHUKOB WH(GOPMAINH B ceTH VHTEpHET B COOTBETCTBUH C 33 JaHHBIM
MOKMCKOBBIM 3allPpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUN U ITyTEM CPABHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBLICIIATH MH(DOPMAILIUIO, KOTOPAS SBJSCTCS MPOTHBOPSUUBOM MM MOXKET OBITh HEJIOCTOBEPHOIA;
WCTIONIF30BATh MPH BBHITOTHEHUH YUeOHBIX 33/JaHII HAyYHO-TIOMYJISIPHYIO JTUTEPATyPy GU3NIECKOTO
COJEp)KaHus, CIIPaBOYHbIE MaTEPHUabl, pecypchl ceTh IHTEpHET; BIaAeTh MPUEMAMHU KOH-
CIICKTUPOBAHUS TEKCTa, MPeoOpa30BaHus HHPOPMAIIMK U3 OJTHOW 3HAKOBOU CUCTEMBI B IPYTYIO;
CO03/1aBaTh COOCTBEHHBIE KPAaTKHE MICHhMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE 2—3 MCTOYHHUKOB
rH(popMaIuu PU3NIECKOTO COACPKAHUS, B TOM YHCIIE MTyOIMYHO JeNIaTh KPaTKUe COOOIIEHMS O
pe3yibpTaTax MPOEKTOB WX YUECOHBIX UCCIICIOBAHUMN; IIPH STOM IT'PAMOTHO HCIIOJIB30BaTh U3yUEHHBIH
MTOHSTUHWHBINA anmapat Kypca QU3UKH, CONPOBOXKIATh BEICTYIUICHUE IPE3CHTAIINEIH;

TIPY BBITIOJTHEHUH YYEOHBIX IPOEKTOB U UCCIIEAOBAaHUHN pactpeesiTh 00sS3aHHOCTH B TPYIIIE B
COOTBETCTBHUH C ITOCTABJICHHLIMH 3aJa4aMH, CJICANTH 3a BRITIOJHEHUEM IIJIaHa JCHUCTBUM, aJIcKBaTHO
OILICHHMBATh COOCTBEHHBII BKJIAJ] B ICATEIIBHOCTD IPYIIIbI; BBICTPAUBATh KOMMYHUKATUBHOE
B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPY>KAIOILIKX.

8 KUIACC

[IpenmerHble pe3ynpTaThl Ha ©0a30BOM YpPOBHE JIOMDKHBI OTpakaThb C(OPMHPOBAHHOCTH Y
oOyJaronuxcs yMEeHUH:

WCIIONTb30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TETIOBOE JBM)KEHHUE aTOMOB U MOJIEKY,
arperaTHble COCTOSHUSI BEIIECTBA, KPUCTAJUINYECKHE U aMOp(QHBIE Tella, HACHIILIEHHBI 1 HEHACHI-
LIEHHBIH Map, BIaXKHOCTh BO3/yXa; TEMIIEPATypa, BHYTPEHHSS SHEPTHs, TEINIOBON ABUTaTENb;
3JIEMEHTAPHBIN AIEKTPUIECKHUN 3apsij, HIEKTPHUUECKOE 10JIe, TPOBOTHUKHN M TUIIEKTPHUKH, I10-
CTOSIHHBIN JIEKTPUUYECKHUM TOK, MArHUTHOE I10JIE;

pasnuyath sBIeHU (TEIUIOBOE pacIiupeHne/ckaTie, Tervionepeiaya, TeIoBOe paBHOBECHE,
CMadrBaHWe, KaMWJUSIPHBIC SIBICHNUS, CTIapeHHe, KOHISHCAIHsl, TUTaBlIeHNe, KPUCTAIUIN3AIINS
(oTBepneBaHue), KUIIEHUE, TEIUIONepeaaya (TEIUIONPOBOJHOCT, KOHBEKIIHS, U3TyYCHNE);
3JIEKTpU3alus Tell, B3aUMOJEHCTBHE 3apsii0B, IEHCTBHS AIEKTPUIECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJEHCTBHE MarHUTOB, AEHCTBHE MarHUTHOTO TIOJSI HA IIPOBOJIHUK C TOKOM, 2JIEKTPOMAarHUTHAs
WHAYKIWS) TI0 ONMCAHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JAHHOE
(u3nUecKoe SBICHUE;
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pacno3HaBaTh HPOSBICHHE H3YyYCHHBIX (PU3NUECKHX SBICHHI B OKPY)KAIOIIEM MHpE, B TOM YHCIIE
(uznyeckue ABIEHUS B IPUPOJIE: IOBEPXHOCTHOE HATSDKEHUE U KallWIISIPHBIE SIBJICHUS B IIPUPOJE,
KpHUCTaJIbl B IpHpoJe, u3nyuenne CoHIa, 3aMep3aHne BOJOEMOB, MOpCKUE OpH3bl, 00pa3oBaHue
POCHI, TyMaHa, UHesl, CHEeTa; AIEKTPUICCKUE SBIICHHSI B aTMOc(epe, 3TeKTPUUECTBO JKUBBIX
OpPraHU3MOB; MarHUTHOE 1oJie 3eMJIH, apeiid MO0 COB, pOJb MATHUTHOTO MOJIS VIS KU3HM Ha 3eMIie,
MOJISIPHOE CUSHUE; IIPU ATOM MEPEBOIUTH MPAKTUUECKYIO 33a4y B yU€OHYIO, BBIIENIATh
CYIIECTBEHHbIE CBOWCTBA/TIPU3HAKN (PU3UUECKUX SIBIICHHIA;

OIMCHIBATh N3yUCHHbIE CBOMCTBA TEJ U (PU3NUECKUE SIBJICHUS, UCIIOb3Ysl (GU3NUECKUE BETUIMHEI
(Temnepatypa, BHyTPEHHSA SHEPI s, KOJIMUECTBO TEIUIOTHI, yAeIbHasl TEIII0EMKOCTh BEIIECTBA,
yJlleNbHas TEIUIOoTa TUIaBJIeHHs, YAeIbHas TeIIoTa Mapoodpa3oBaHusl, yaeabHasl TeIIoTa CropaHusl
TOIIHBA, KOI(Q(OUIMEHT MMOJIE3HOTO ACHCTBUS TEIUIOBON MAIIMHBI, OTHOCUTEJIbHAS BIaYKHOCTh
BO3/yXa, JIEKTPUUIECKUN 3apsif, CHJIa TOKA, JIEKTPUUECKOE HAIIPSDKEHUE, COIIPOTUBIICHHE
MPOBOJHHKA, YACITHHOE COMPOTHBIICHHE BEIIECTBA, pab0Ta 1 MOILTHOCTD AIIEKTPUUIECKOTO TOKa); PH
OIIMCAHNH MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCTIONB3YEMBIX BETMUNH, 0003HAYCHUS U
eAMHULBI (PU3NIECKUX BEIUYHMH, HAXOAUTH (POPMYJIBI, CBS3bIBAIOIINE JaHHYIO (PU3NYECKYIO BETMUUHY
C IPYTUMH BEIMYMHAMH, CTPOUTH rPpa KU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepru30BaTh CBOMCTBaA TECII, (1)I/I3I/I‘IGCKI/IC SBJICHUA U MPOUECCCHI, UCTI0JIb3YysI OCHOBHLIC ITOJIOKCHUSA
MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHHUS BELIECTBA, IPUHLHII CYTIEPIIO3ULINY 1T0JIeH (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsAa, 3akoH OMa 11s y4acTKa LemnH, 3aKoH Jxoyis -
Jlenua, 3aKOH COXpaHEHHUs SHEPTHH; IPU 3TOM /1aBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aMUChIBaTh €r0 MaTEMAaTHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MIECKHE MIPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYallUi IPAKTUKO-
OPHUCHTUPOBAHHOT'O XapaKTepa: BbIABIATE IPUINHHO-CIICACTBCHHLIC CBA3U, CTPOUTH o0bacHenue u3 1 -
2 NOTMYECKHX I1IaroB ¢ Onopoii Ha 1 - 2 u3y4eHHBIX CBONCTBA (PU3UUECKUX SBICHHUH, PU3MUECKIX
3aKOHOB WJIM 3aKOHOMEPHOCTEW; peIiaTh pacyEéTHbBIE 3a0a4U B 2 - 3 1eMCTBUS, HCHOJb3YS 3aKOHBI U
(hopMybl, cBs3bIBaOLIME (PU3NUECKUE BEIUIMHBL HA OCHOBE aHAJIN3a YCIOBHUS 33/1a4H 3allUChIBATh
KpaTKOC YCIIOBUE, BBIABIATL HEAOCTATOK JAaHHBIX IJIA PCHICHUA 3aJa4H, BBI6I/IpaTI) 3aKOHbI U
(dhopMyIbl, HEOOXOJUMBIE ISl €€ PElIeHUs], TPOBOJUTH PAaCUEThl H CPAaBHUBATD MOITYUYEHHOE 3HAYCHUE
(U3MUECKON BEIMUHMHBI C U3BECTHBIMH JaHHBIMU;

pacrio3HaBaThb HpO6HCMI>I, KOTOPBIC MOKHO PCHIUTDH ITPU IMOMOIIA (I)I/ISI/I‘-ICCKI/IX MCTOAO0B; UCIIOJIB3YA
OIMMCaHUE€ UCCIICAO0BAHUA, BRIACIATE IMTPOBEPACMOC IMPEATIOIONKEHUE, OICHUBATH NMPABUJIIBHOCTDH
MOpsAJKa IPOBEACHUS UCCIIEAOBAHUS, JIENATh BBIBOBI;

MPOBOJUTD OIIBITHI IO HAOIIOAEHNIO (PU3NUECKUX SIBICHUN MU (PU3MYECKUX CBOMCTB TE
(KanWUISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH
Ipoliecca OCThIBAHUS/HArPEBAHUS IIPY M3JIyYSHHUHU OT LIBETa U3JTy4aroLeH/orIomaromein
MTOBEPXHOCTH; CKOPOCTh UCMAPEHMSI BOABI OT TEMIIEPATYPhI )KUIKOCTH U IUTOIIAAH €€ OBEPXHOCTH;
3NEKTpHU3aLUS Tel ¥ B3aUMOCHCTBIE IEKTPUUECKUX 3apAI0B; B3aMMOAEHCTBHE TIOCTOSHHBIX
MAariuToOB, BU3yajJIn3ald MaroHUTHBIX MOJIeH MOCTOSTHHBIX Mar"HuToOB, ]Z[GflCTBI/ISI MAarHuTHOI'O I10JIs1 Ha
MIPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHnuTa, CBOHCTBA 3JIEKTPOIBUTATENS TIOCTOSIHHOTO TOKA):
(hopMyIHpOBaTh MPOBEPSEMbIE PEITIONIOKEHUS, COOMPATh YCTAHOBKY W3 TPEIJIOKESHHOTO
000PYIOBAHHUS; OTIMCHIBATH X0/ OMBITa ¥ (YOPMYIHPOBATH BEIBOIBI;

BBITIOJHATH MPSIMBbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEILHON BIaKHOCTH BO3/yXa, CHIIBI TOKA,
HaNpsDKEHUS ¢ UCTIONb30BAHUEM aHAJIOTOBBIX IPHOOPOB U TaTYUKOB (DU3NIECKUX BEIUUHH;
CPaBHMBATh PE3YJIbTAThl U3MEPEHUI C YUETOM 3aJaHHOMN a0COIOTHON OTPEITHOCTH;

MPOBOJUTH UCCIIEI0BaHUE 3aBUCUMOCTH OJHOHN (PU3MYECKOI BETMYMHBI OT APYTOH C UCTIOJIb30BAaHUEM
MPSMBIX H3MEPEHUH (3aBUCHMOCTH CONPOTHBIICHUS IPOBOTHHUKA OT €r0 JUIMHBI, II0MIA M
TMMOMEPEYHOI0 CCUYCHUA U YACTIBbHOI'O COIIPOTHUBIICHNA BEICCTBA IPOBOJHUKA, CHUJIbI TOKA, MIAYHIICTO
Yyepe3 MPOBOJHUK, OT HANPSHKEHHS Ha IPOBOIHUKE; MCCIIETOBAHUE ITOCIIE0BATENFHOTO H Ta-
paJUIETBHOTO COSAMHEHNH IPOBOAHNUKOB): TUIAHUPOBAThH UCCIIEAOBAaHHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUSI, CIIeAYs MPEIJIOKEHHOMY IUTaHy, (DUKCHUPOBATh PE3YJIbTAThI ITOJTyUECHHOM
3aBUCUMOCTHU B BUC Ta6HI/IH u Fpa(i)I/IKOB, JI€J1aTh BBIBOABI IO PE3YyJIbTaTaM MCCICA0BaHUA,
MPOBOJUTH KOCBEHHBIE M3MEPEHUs PU3HUECKUX BETHUYHH (YAeTIbHasl TEIIIOEMKOCTh BEIIECTBa,
COIIPOTHBJICHNE MMPOBOIHUKA, PA00Ta X MOIIHOCTh 3JEKTPHUUYECKOT0 TOKA): INIAHUPOBATH U3MEPEHUS,
cOOMPATh IKCIEPUMEHTAIFHYIO YCTAHOBKY, CIEIys MPENI0KEHHON HHCTPYKIMH, ¥ BBIYUCIISTH
3HAYCHHUC BCIINYUHBI,

co0JIroaTh paBuiia TEXHUKK 0€301MacHOCTH Ipu padoTe ¢ 1abopaTopHBIM 000PYIOBAHUEM;
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XapaKTepU30BaTh MPHHITHUIII ICHCTBUSI M3YYEHHBIX HPHOOPOB M TEXHUYECKHUX YCTPOUCTB C OTIOPOI
Ha UX onMcaHus (B TOM 4MCIIE: CUCTEMa OTOIJIEHUS IOMOB, TUTPOMETD, IIapoBasi TypOUHA, aMIIepMETp,
BOJIETMETP, CUETUMK DIEKTPUUECKON IHEPTHH, dJICKTPOOCBETUTEIIbHBIE TPUOOPEI, HAarpeBaTeabHbIE
ANIEKTPONPUOOPHI (IPUMEPBHI), STEKTPUUECKUE MTPESAOXPAHUTENH; SJIEKTPOMArHHT, 3JI€KTPOABUraTeb
MIOCTOSIHHOT'O TOKA), UCIIOJIb3ys 3HAaHUS O CBOWCTBAX (PM3MUYECKUX SIBICHUH U HEOOXOIUMBbIE
(u3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCThIE TEXHUUECKUE YCTPOHUCTBA U M3MEPUTENLHBIE TPHOOPHI IO CXeMaM H
CXEMaTUYHbIM PUCYHKaM (KHIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEND
BHYTPEHHETO CrOPaHUsl, SJIEKTPOCKOII, PEOCTAT); COCTABIISITh CXEMBI JICKTPUUECKUX LIeTIeH ¢
MOCJeI0BAaTENIbHBIM M apaJIeTIbHBIM COSTMHEHUEM DJIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUYCHHSI
3IIEMEHTOB ANEKTPUUYCCKHUX LIETICH;

IIPUBOIUTH IIPUMEPBI/HAXOANTH HH(POPMALIUIO O IIPUMEPax MPaKTHYECKOI'0 UCIOIb30BAHUS
(u3nUecKnX 3HAHHUI B IOBCETHEBHOM KHU3HU AT oOecrieyeHns: 6€30IacHOCTH MpY OOpaIieH!H ¢
npubOpaMu U TEXHUYECKHMHU YCTPONCTBAMH, COXPAHEHUs 3[0POBbS M COONIOJCHUS HOPM
9KOJIOTHUYECKOT0 IIOBEICHHSI B OKPY KaroILeil cpene;

OCYILIECTBIIATh NMOMCK HHGpoOpMauuu (GU3HMUECKOro CcoAepKaHus B ceTu IHTepHeT, Ha OCHOBE
HUMCIOIIUXCA 3HAHUU U HYTéM CpaBHCHUA OONOJHUTCIIbHBIX HCTOYHUKOB BBIACIIATH HHq)OpMaHHIO,
KOTOpasi SIBJIAETCS IPOTHUBOPEUNBOM MIIN MOXKET OBITH HEAOCTOBEPHOM;

WCIONB30BaTh MIPU BBINOIHEHUH y4eOHBIX 3aJaHUH HAyYHO-TIOMYJISIPHYIO JINTEPaTypy (hU3NIECKOTO
coJlepKaHusl, CIIPaBOYHbIC MAaTEPUAIIbI, peCypchl ceTh IHTEpHET; BIageTh NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl HHOOPMAIHK 13 OJHOW 3HAKOBOH CUCTEMBI B IPYTYIO;
CO03/1aBaTh COOCTBEHHBIE MICEMEHHBIE M KpaTKHE YCTHBIE COOOIeH s, 0000mas nHhopManuio u3
HECKOJBbKUX NCTOYHHNKOB (I)I/I3I/I‘ICCKOI‘O COACPIKaHuA, B TOM YHCJIC Hy6J'II/I‘-IHO MMpeACTaBJIATh pe-
3yJIbTaTbl HpOCKTHOfI U HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH, ITPU 3TOM I'PaMOTHO UCIIOJIB30BaTh
W3YYCHHBIH MOHATUHHBINA anmapaT Kypca (pU3uKH, COMPOBOXKIATH BEICTYIUICHUE PE3EHTAIHEH;

IIPY BBINIOJTHEHUH YUEOHBIX MPOEKTOB U MCCIECAOBAHUN (PU3MUECKUX IPOLIECCOB PaCTIPEeIATh
0053aHHOCTH B I'pynne B COOTBETCTBUU C TOCTABJICHHBIMH 3aJa4aMu, CICAWUTDL 3a BBIITOJIHCHUEM IlJIaHa
I[el\/lICTBI/II\/'I " KOPPCKTUPOBATH €T0, aICKBATHO OLICHUBATH COOCTBEHHBIN BKJIa[ B ACATCIIbHOCTD I'PYIIIIBI;
BBICTPanBaTh KOMMYHHKAaTHBHOE B3aUMOAEHCTBHE, IPOSBIISISI TOTOBHOCTh pa3peliaTh KOH(QIHUKTHL

9 KJIACC

[IpenmerHble pe3ynpTaThl Ha ©0a30BOM YpPOBHE JIOIDKHBI OTpakaThb C(HOPMHPOBAHHOCTH Y
oOyJaronuxcs yMEeHUH!:

HCIIONIBb30BAaTh MOHSTHS: CUCTEMA OTCYETA, MaTEPUAIIbHAS TOUKA, TPAEKTOPUSL, OTHOCUTEIBHOCTh
MEXaHUUYECKOI0 IBIKEHUS, Aedopmanust (ynpyras, IacTudeckas), TpeHue, HeHTPOCTPEMUTENBEHOE
YCKOPEHHUE, HEBECOMOCTb U MEPETPY3KH; LEHTP TSKECTH; aOCOIIOTHO TBEPAOE TENO, IEHTP TSHKECTH
TBEPIIOTO Tela, paBHOBECHE; MEXaHUUECKUE KOJICOaHUs U BOJHBI, 3BYK, HH(PPA3BYK U yIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa JJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTb,
CIEKTPBI UCITyCKaHUs U TOTJIOLICHUS; aib(a, OeTa n raMMa-u3Iy4eHusl, H30TOIIb, SiAepHas
SHEPreTHKa;

pasnuyaTh SBJIEHUS (paBHOMEPHOE M HEPaBHOMEPHOE NMPSMOJIMHENHOE IBIKEHHE, PAaBHOYCKOPEHHOE
NPSAMOJUHEHHOE ABIKEHUE, CBOOOJHOE NAJCHUE TEJl, PABHOMEPHOE JIBHXKEHHUE 110 OKPY>KHOCTH,
B3aMMOJICHCTBUE TeJI, PEAKTHBHOE JABWKEHUE, KOJIeOaTENbHOE ABIKEHUE (3aTyXaloIIle U
BBIHYK/ICHHBIE KOJIE0aHMs ), pe30HAHC, BOJIHOBOE ABIKEHUE, OTPAKEHNE 3BYKA, MPSMOJIUHEHHOE
pacIpocTpaHEeHUE, OTPAKEHUE U IIPEJIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pasnoxkeHue 0eJI0ro cBeTa B CHEKTP H CIIOKEHHE CIIEKTPaJIbHBIX LIBETOB, AUCIIEPCHS CBETA,
€CTECTBEHHAs PaJ0aKTHBHOCTh, BOSHIKHOBEHUE JIMHEHYATOT0 CIIEKTPa U3TyUeHHs ) IO OMHCAHUIO UX
XapaKTEepHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIMINX JTaHHOE (PM3NYIECKOE SBICHHE;
pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MUECKUX SIBICHUN B OKPY)KAIOLIEM MHpE (B TOM YHCIe
(pm3nyecKue SIBIEHUS B IPUPOJE: IPHINBbI U OTIUBHI, IBIKeHHE I1aHeT COTHEYHOM CHCTEMBI,
PEAaKTUBHOE JBHUKEHUE JKMBBIX OPIraHU3MOB, BOCIIPUATHE 3BYKOB )KUBOTHBIMH, 3€MIIETPSICEHHUE,
CeliCMUYECKHUE BOJIHBI, IIyHAMH, 9X0, [IBETA Tell, ONTUYECKUE SIBICHUS B PUPOJE, OMOJIOTHIECKOE
JeiCTBUE BUAMMOTO, YIbTPa(hHOIETOBOIO M PEHTI€HOBCKOTO M3IyUCHUH; €CTECTBEHHBIH
pannoakTUBHBIN (OH, KOCMUYECKUE JTYUYH, PAJMOAKTHBHOE U3ITyYEHHE IPUPOIHBIX MUHEPAIIOB;
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JeiicTBUE PaJuOaKTHBHBIX U3Jy4eHU Ha OpraHu3M 4eJOBeKa), IPU 3TOM IEPEBOJUTE IPAKTHUECKYIO
3amady B y4eOHYI0, BBIACIATH CYIIECTBEHHbBIE CBOMCTBA/TIPU3HAKY (DU3MUECKHX SBICHHH;

OIMCHIBATh N3yUCHHBIE CBOMCTBA TeNl ¥ (PU3NYECKUE SIBICHUS, HCTIOb3Ysl PU3NUECKUE BETMYHHBI
(cpenmHsisi ¥ MTHOBEHHAsI CKOPOCTH TeNa IPU HEPAaBHOMEPHOM JBIKEHHH, YCKOPEHHUE, TIEpEMEILCHHE,
IIyTh, YIJIOBasi CKOPOCTb, CUJIA TPEHHS], CHJIa YIIPYTOCTH, CUJIA TSDKECTH, YCKOPEHHE CBOOOIHOTIO
[Ia/ICHYs, BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHUJIbI, MEXaHH4YeCcKas paboTa U MOLIHOCTB,
MOTEHIMATbHAS SHEPTHA Tella, TOJHITOTo HaJl TOBEPXHOCTBIO 36MIIH, MOTEHIMAIbHAS SHEPTHsI CKaTON
IIPY>KUHBI, KHHETHUECKAas SHEPT U, [T0JIHAsi MEXaHUUYeCKast SHEPTus, IEpUO/ U 4acTOTa KoyeOaHuil,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, II0KA3aTelb IPEIOMIICHHUS CPE/Ibl);
MIPU ONTMCAHUU MPABHIIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCTIONB3yEMBIX BETHYUH, 0003HAYCHUS U
eIMHUIBI (PU3NYECKUX BETUYHMH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BETHUUHY
C IPYTUMH BEIMYMHAMH, CTPOUTH rpa MKy U3y4YEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3UUECKHUE SBICHHUS U MPOLIECCH, HCIOIb3YS 3aKOH COXPaHECHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUSI, IPUHLIUI CYTIEPIIO3UIINN CHJI, IPUHIIUIT OTHOCUTEIBHOCTH
I"anunest, 3akoubl Hbr0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPA)KEHHS U IPEIOMIICHUS CBETa,
3aKOHBI COXPAHEHMS 3apsII0OBOT0 U MacCOBOT'0 YMCE IIPH SAECPHBIX PEAKIHSIX; IPH ITOM JaBaTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIIMCHIBATH €T0 MAaTEMaTHYECKOE BBHIPAKECHHE;

00BSICHATH (PU3MIECKHE MIPOLIECCHI U CBOMCTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE CUTYallUil IPaKTUKO-
OPHEHTHUPOBAHHOI'O XapaKTepa: BBIBIATH IPUUNHHO-CICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3
2—3 NOTMYECKHX IIaroB ¢ ONOPOi Ha 2—3 U3yUYEHHBIX CBOMCTBA PU3MUECKUX SIBICHUN, PH3MUECKUX
3aKOHOB WITM 3aKOHOMEPHOCTEIA;

pemaTs pacy€THbIC 3a1a4u (OMUPAIOLINECs Ha CUCTEMY U3 2— 3 ypaBHEHHUH), UCTIONb3YsI 3aKOHBI U
(hopMybl, cBs3bIBatONINE (PU3NUECKUE BETUIMHBL: HA OCHOBE aHAJN3a YCIOBHUS 33/1a4H 3alTUCHIBATD
KpaTKOe YCIIOBHE, BBISBIATH HEAOCTAIOLINE UM H30BITOYHBIE JAaHHBIC, BHIOUPATH 3aKOHBI U (POPMYIIHI,
HEOO0XOIUMBIE ISl PEIICHHS], IPOBOAUTE PACUEThl M OLEHUBATH PEATUCTUYHOCTD IIOJIyYCHHOTO
3Ha4YeHUs PU3NUECKON BEUUYHHBL,

pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOYKHO PEIIUTh TPU OMOLIH (PU3NIECKUX METOIOB; UCIIONB3YS
OIMCaHNE UCCIEOBAHMS, BBIICISATH IPOBEPSIEMOE MPEAIONI0KEHHE, OLICHUBATh MPABUIBHOCTh
MOpPsIAKA MPOBEICHHS UCCIEI0BaHUs, AeaTh BBIBOIbI, HHTEPIPETUPOBATE PE3yIbTAaThl HAOMIOICHUN 1
OIIBITOB;

MPOBOJUTH OIBITHI TIO HAOIOIEHHIO (PU3NUECKUX SBJIICHUN M (PU3MUYECKUX CBOMCTB Tel (M3yUeHHe
BTOpOTro 3akoHa HpIOTOHA, 3aKOHA COXPaHEHHS YHEPTUH; 3aBUCIMOCTD IIepHoAa KoJeOaHui
MPY>KUHHOTO MasiTHUKa OT MAacchl Ipy3a M >KECTKOCTH NPYXHUHBI U HE3aBUCUMOCTD OT aMILIUTYIbI
MaJIbIX KoJieOaHHi; IPSMOIMHEIHOE PAacIpOCTpaHEHHE CBETa, pa3lioKeHHe Oeoro CcmeTa

B CIIEKTp; M3Y4YCHUE CBOWCTB M300paK€HMS B IUIOCKOM 3€pKaJie M CBOWCTB M300paskeHHs IpeaMeTa
B coOuparoneil 11H3e; HaOMoIeHHE CIIOMIHBIX M JIMHEWYaThIX CIIEKTPOB U3JTyYEHHs): ca-
MOCTOSATEJEHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHMUsI;, OMMUCHIBATH X0/ OTBITA U
€ro pe3yibTaThl, HOpMYIHPOBATH BEIBOIHI;

MPOBOJUTH IPU HEOOXOAUMOCTH CEPUIO IPSAMBIX U3MEPEHHM, ONPEAEsisl CpeHee 3HaUCHHE
n3MepsieMoi BeUunHbI ((POKYCHOE paccTosiHue coOuparoiei IMH3b1); 000CHOBBIBATh BBIOOP criocoba
W3MEpPEHUsI/M3MEPHUTENEHOTO IPHUOOopa;

MIPOBOJUTD UCCIIEIOBAHUE 3aBUCHMOCTEH (DU3NYECKUX BETUYUH C UCIIOJIb30BAHUEM MPSIMBIX
W3MEPEHHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU NIPH PAaBHOYCKOPEHHOM JBIKEHHH 0€3 HaualbHOM CKO-
pocTH; Iepro/ia KoineOaHni MaTeMaTHIECKOTO MasiTHUKA OT JUTMHBI HUTH; 3aBHCUMOCTH yTJia
OTpayKeHHUs CBETA OT yrila MaJeHusl U yIiia MpeJoMIICHHs OT yIJia MaJeHus1): IJIaHuPOBaTh UCCIIe0-
BaHHE, CAMOCTOSITEILHO COOMPATh YCTAaHOBKY, (PMKCHUPOBATH PE3yJIbTAThl OIYYEHHOH 3aBHCUMOCTH
(U3NYECKUX BEIIMYMH B BUJIe TAaOIHIl ¥ IPpadUKOB, IENaTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIICIOBAHNS;
MPOBOJUTH KOCBEHHBIE H3MEPEHUS PU3MUECKUX BEIMUMH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tella TpU
PaBHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE CBOOOIHOTO Na/leHHs, )KECTKOCTD MIPY>KUHBI,

KO3 (UIIMEHT TpPEeHUs] CKOJNBXKEHHS, MeXaHH4deckas padoTa ¥ MOITHOCTh, YACTOTA U MEPHOJ
KOJICOAHWI MaTEeMaTHYECKOTO U MPY>KUHHOTO MAsSTHUKOB, OTITUYECKAs CHJIa COOMPAFOIIEH JTMH3HI,
pannoakTUBHBIN (OH): IITAHUPOBATH U3MEPEHUs; COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITOJIHATh U3MEPEHUs], CIIEAYS MPEIIOKEHHONH HHCTPYKILIMH; BEIYUCIIATH 3HAYCHNUE BEJTMUMHBI 1
aAHAJIM3UPOBATH MOJIYYEHHBIE PE3YIIBTATHI C YUETOM 3aIaHHOW HOTPEITHOCTH U3MEPEHUI;

coOJII0IaTh TIpaBHIia TEXHUKU 0€30MMacHOCTH NpH paboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM;

20



pa3nuyaTh OCHOBHBIE TIPU3HAKHM N3YYEHHBIX (PM3MYECKHX MOJENeH: MaTepHaIbHas TOUKa, a0COIIOTHO
TBEPAOE TEJIO, TOUYCUHBIA UCTOYHHK CBETA, JIyd, TOHKAs JINH34, INIAHETapHAs! MOJEIb aTOMa,
HYKJIOHHAsI MOJIENb aTOMHOIO SPa;

XapaKTepr30BaTh MPUHIUIBI JEHCTBUS W3YyYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOH
Ha UX ONMCaHMs (B TOM YHCIIE: CIIMIOMETP, JAaTYMKH MOJI0KEHUS, PACCTOSHUS U YCKOPEHHS, PaKeTa,
9X0JIOT, OYKH, IEPUCKOI, (hoToanmapaT, ONTHIECKUE CBETOBObI, CIIEKTPOCKOII, IO3UMETP, KaMepa
Buibcona), ncnonb3ys 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBICHUI U HEOOXOAUMBIEC (PU3NUECKHIE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMBI M CXEMAaTHYHBIEC PUCYHKH H3YYCHHBIX TEXHUYECKHX YCTPONCTB, N3MEPUTEIBHBIX
IpUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MPHU PEIICHHH YIeOHO-IPAKTHUECKUX 3a/1a4; ONITHYECKUE
CXEMBI 17151 TIOCTPOCHHUS H300paXKEHUH B TNIOCKOM 3€pKaJie M COOMpAroIei TMH3E;

IIPUBOAUTH IIPUMEPBI/HAXOAUTH HH(POPMALIUIO O IPUMEpax NPaKTHYECKOI0 HCIIOIb30BAHUS
(u3nUecKnX 3HAHHUI B IOBCETHEBHOM KHU3HU AT oOecrieyeHns: 6€30IacHOCTH MpY OOpaIieH!H ¢
npubOpaMu U TEXHUYECKHMHU YCTPONCTBAMH, COXpPAHEHUs 3[J0POBbS M COONIIOJCHUS HOPM
9KOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOIIEH Ccpelie;

OCYILECTBIIATH NOUCK MH(pOpManU PU3HMIECKOT0 COlepKaHus B ceTH VIHTepHeT, caMOCTOSATENILHO
(hopMyITUpPYs TIOUCKOBBIN 3aIIPOC, HAXOUTH IyTH OTPEACICHHUS TOCTOBEPHOCTH MOJYyYCHHON
nHGOPMAaLMK HA OCHOBE UMEIOILMXCS 3HAHUN U AOTOIHUTEIBHBIX HCTOUHUKOB;

WCIONB30BaTh MIPU BBINOIHEHUH y4eOHBIX 3aJaHUH HAyYHO-TIOMYJISIPHYIO JINTEPaTypy (hU3NIECKOTO
coJlepKaHusl, CIIPaBOYHbIC MAaTEPUAIIbI, peCypchl ceTh IHTEpHET; BIageTh NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl HHOOPMAIHK 13 OJHOW 3HAKOBOH CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE M YCTHBIE COOOLICHUS Ha OCHOBE HH(OPMAIMU 13 HECKOJIBKUX
HUCTOYHUKOB (PU3UYECKOTO COMepKaHus, MyOIIMYHO MPEACTABIATh Pe3yIbTaThl MPOCKTHOW U
HCCIIEA0BATENBCKON AESTENBHOCTH; IIPU 3TOM I'PaMOTHO UCIIOJIb30BATh U3yUYEHHBIM TOHATUHHBIN
amnmapar u3y4aeMoro paszena (pU3MKH U CONMPOBOXKAAThH BHICTYIUICHHE IPE3EHTALUEN ¢ yIETOM
0c00EHHOCTEH ayAUTOPHH CBEPCTHUKOB.
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TemaTHuyeckoe MIAHUPOBAHUE

Txaacc

Ne | HaumenoBanue pasgenos u | KoanuecrBo DJIeKTpOHHbIe  (uHM(poBbIe)

n/n | TeM NpPorpaMmbl 4acoB oOpa3oBaTe/ibHbIE pecypchl

1.1. | ®uzuka — Hayka o 2 https://www.yaklass.ru/p/fizika/
npupoje 7-klass/nachalnye-svedeniia-

11860
1.2. | ®u3nyeckne BeTHYHHBI 2 https://www.yaklass.ru/p/fizika/
7-klass/nachalnye-svedeniia-
11860

1.3 | EcTrecTBeHHO - HAYYHBIii 2 https://www.yaklass.ru/p/fizika/

METO INO3HAHUA 7-klass/nachalnye-svedeniia-
11860

Wroro no pasaeny 6

2.1. | CTpoeHue BelecTBa 1 https://resh.edu.ru/subject/lesso

n/1533/start/

2.2. | IBuKeHne H 2 https://www.yaklass.ru/p/fizika/
B3aMMO/IeiiCTBHE YaCTHIL 7-klass/stroenie-veshchestva-
BeIIecTBa 11123/stroenie-veshchestva-

molekuly-i-atomy-11332

2.3. | ArperaTHble cocTosinm | 2 https://interneturok.ru/lesson/ph
BelleCTBA ysics/7-klass/pervonachalnye-

svedeniya-0-stroenii-
vewestva/vzaimodeystvie-
molekul-agregatnye-
sostoyaniya-veschestva

Wroro no pazueny 5

3.1. | Mexanuyeckoe IBUKEHHE 3 https://resh.edu.ru/subject/lesso

n/1488/start/

3.2. | Uuepums, Mmacca, IJI0oTHOCTL | 4 https://www.yaklass.ru/p/fizika/

7-klass/dvizhenie-i-
vzaimodeistvie-tel-11864/chto-
takoe-inertciia-11867/re-
14ea537f-7729-4fal-adc7-
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35d5flebdfb3
https://interneturok.ru/lesson/ph
ysics/7-klass/vzaimodejstvie-

tel/vidy-sil

3.3.

Cuaa. Buabl cna

14

https://interneturok.ru/lesson/ph
ysics/7-klass/vzaimodejstvie-
tel/vidy-sil
https://www.yaklass.ru/p/fizika/
7-klass/dvizhenie-i-
vzaimodeistvie-tel-11864/chto-
takoe-sila-sila-gravitatcii-sila-
tiazhesti-11870/re-fd13fa45-
2330-4e17-88ce-1c988842874a

Hroro no pasaceiny

21

4.1.

JaBnenue. [lepenaua
JAaBJIEHHSA

TBEPABIMU TEJIAMH,
JKHIKOCTSIMH H ra3amMu

https://www.yaklass.ru/p/fizika/
7-klass/davlenie-tverdykh-tel-
zhidkostei-i-gazov-sila-
davleniia-11881/chto-takoe-
davlenie-i-sila-davleniia-11882

4.2.

JlaBJjieHne JKUIAKOCTH

https://www.yaklass.ru/p/fizika/
7-klass/davlenie-tverdykh-tel-
zhidkostei-i-gazov-sila-
davleniia-11881

4.3.

ATMocdepHoe 1aBiieHHe

https://www.yaklass.ru/p/fizika/
7-klass/davlenie-tverdykh-tel-
zhidkostei-i-gazov-sila-
davleniia-11881

4.4.

JelicTBHe KHIAKOCTH W ra3a
Ha MOTrPY>KEHHOE B HUX TeJI0

https://www.yaklass.ru/p/fizika/

7-klass/davlenie-tverdykh-tel-
zhidkostei-i-gazov-sila-
davleniia-11881

Hroro no paszneny

21

5.1

PadoTa u MOIIHOCTD

https://www.yaklass.ru/p/fizika/

7-klass/poniatie-raboty-v-
fizike-moshchnost-energiia-
11875

5.2.

IIpocTbie MexaHU3MBI

https://www.yaklass.ru/p/fizika/

7-klass/poniatie-raboty-v-
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fizike-moshchnost-energiia-
11875/prostye-mekhanizmy-
rychag-naklonnaia-ploskost-

11878

5.3. | Mexannueckasi YHeprusi 4 https://www.yaklass.ru/p/fizika/
7-klass/poniatie-raboty-v-
fizike-moshchnost-energiia-

11875/energiia-kak-
fizicheskaia-velichina-vidy-
enerqii-12347

Wroro no paszaeny: 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB | 68

I10 ITPOT'PAMME

8kiacc

Ne | HaumenoBanue pasgenoB u | KoanmuectBo JJIeKTPOHHbIE (uu¢posbie)

n/n | TeM NPOrpaMmal 4acoB o0pa3oBaTe/ibHbIE PeCYpPChI

1.1. | Ctpoenne u cBoiicTBa 7 https://www.yaklass.ru/p/fizika/7-

BellecTBa klass/stroenie-veshchestva-11123
1.2. | TemyioBbIe MPOLECCHI 21 https://www.yaklass.ru/p/fizika/8-

klass/izmenenie-sostoianiia-
veshchestva-141552/plavlenie-i-
otverdevanie-tel-temperatura-
plavleniia-163759
https://www.yaklass.ru/p/fizika/8-
klass/izuchaem-teplovye-
iavleniia-12324/teplovoe-
dvizhenie-sviaz-temperatury-tela-
so-skorostiu-dvizheniia-molekul-
12325
https://www.yaklass.ru/p/fizika/8-
klass/izmenenie-sostoianiia-
veshchestva-
141552/paroobrazovanie-i-
kondensatciia-173885
https://www.yaklass.ru/p/fizika/8-
klass/izmenenie-sostoianiia-
veshchestva-141552/Kipenie-
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temperatura-kipeniia-udelnaia-
teplota-paroobrazovaniia-141553

Hroro mo pazneny 28
2.1. | DaexkTpuyecKue 3apsabl. 7
3ap$l)l€el-ll-lble TEJdA U UX
B3aNMOJeHCTBHE
https://www.yaklass.ru/p/fizika/8-
klass/izuchaem-elektricheskie-
iavleniia-12351
2.2. | IIocTOAHHBIN 20 https://www.yaklass.ru/p/fizika/8-
IEKTPUYECKHI TOK klass/izuchaem-elektricheskie-
iavleniia-12351/elektricheskii-tok-
elektricheskaia-tcep-
galvanicheskie-elementy-12359
2.3. | MarHuTHbIe SIBJEeHHUS 6 https://www.yaklass.ru/p/fizika/8-
klass/izuchaem-
elektromagnitnye-iavleniia-18851
2.4. | DnekTpoMarHuTHasE WHAYK |4 https://www.yaklass.ru/p/fizika/9-
nus klass/elektromagnitnoe-pole-
535026/chto-takoe-
elektromagnitnaia-induktciia-
532779
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME
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9Kkaacc

Ne | HammenoBanue pasaeioB u | KoanuyecTBo DJIeKTPOHHbBIE
/1 | TeM MPOrpaMmbl 4acoB (undposbie)
o0pa3oBaTe/ibHbIE
pecypcsbl
1.1 | MexaHu4eckoe ABUKEHHE U 10 https://www.yaklass.ru/
Croco0bl ero ONMUCAHNUS p/fizika/9-klass/zakony-

dvizheniia-tel-osnovy-
kinematiki-12594

1.2 | BzaumoneiicTBue TeJl 20 https://www.yaklass.ru/p/
fizika/9-klass/zakony-
dvizheniia-tel-osnovy-
Kinematiki-12594

1.3 | 3akonbI coxpaneHusI 10 https://www.yaklass.ru/p/

fizika/9-klass/zakony-

dvizheniia-tel-osnovy-
kinematiki-12594

Hroro o pazneny 40
2.1 | Mexann4eckne Koje0aHus 7 https://www.yaklass.ru/
p/fizika/9-
klass/mekhanicheskie-
kolebaniia-zvukovye-
volny-18755
2.2 | Mexann4eckue BOJHBL. 3Byk |8 https://www.yaklass.ru/p/
fizika/9-
klass/mekhanicheskie-
kolebaniia-zvukovye-
volny-18755
Hroro no paszneny 15
3.1 | DeKTpOMarHuTHOE ToJie U 6 https://www.yaklass.ru/p/
3J1eKTPOMATHUTHBIE BOJIHBI fizika/9-
klass/elektromagnitnoe-
pole-535026
Htoro mo pazneny 6
4.1 | 3akoHBI pacnpocTPaHeHHs 6
cBeTa

https://www.yaklass.ru/p/
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fizika/8-klass/izuchaem-
svetovye-iavleniia-

131515
4.2 | JIua3bl U oNTHYECKUE 6 https://www.yaklass.ru/p/
npuoéopbI fizika/8-klass/izuchaem-
svetovye-iavleniia-
131515
4.3 | Pazoxenue 0eJIOro cBeTa B 3 https://www.yaklass.ru/p/
CIEKTP fizika/8-klass/izuchaem-
svetovye-iavleniia-
131515
Htoro no pazneny 15
5.1 | UcmyckaHue U moOTJIONIeHUE 4
CBETa aTOMOM
https://resh.edu.ru/subject
/lesson/5909/start/48492/
5.2 | CTpoeHnne aTOMHOIO s1Apa 6 https://resh.edu.ru/subject
/lesson/5845/start/151635
/
5.3 | SinepHble peakuuu 7 https://resh.edu.ru/subject
/lesson/4918/start/48463/
Hroro no paszneny 17

6.1

Cucremarusauus u
000011IeHUEe PeIMEeTHOTO0
co/iep:KaHMsA U ONbITA
eSITeIbHOCTH,
NPUOOPETEHHOT 0 NPHU
H3YYeHHH BCero Kypca (pu3suku

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB
I10 TIPOIT'PAMME

102
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