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MNOACHUTEJBbHAA 3AIIMCKA

[Iporpamma mo mpenmery «®Pu3nka» Ha YpPOBHE OCHOBHOTO 0OWIEr0 0OOpa3oBaHHUS
COCTaBJIEHA HAa OCHOBE IOJIO’KEHUI U TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHO# 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHus, MPEACTABICHHBIX B
OI'OC 000, denepanbHOM aMaNTUPOBAHHOM 00pa30BaTEIBHOMN MPOTPAaMMBbl OCHOBHOTO OOIIIETO
oOpaszoBanus i cnaboBumsAmmx oOydaromuxcs, a Takke ¢ yuérom DenepanpHOil paboueii
MIPOrpaMMbI BOCIUTAHUS U KOHIICTIIIH IPENoIaBaHus yaeOHOTo peamera « Du3ukay.

CopnepxaHue nporpaMmbl N0 (U3MKE HANpPaBICHO Ha (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOH TPaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3aIMI0 W3ydeHHs (PU3MKHM Ha JesITeThbHOCTHOM
ocHOBe. B mporpamme 1o pu3uke yauTHIBAIOTCS BO3MOXXHOCTH Y4eOHOTO MpeIMeTa BpeaTn3anu
tpeboBanuit ®I'OC OOO K MIaHUPYEMBIM JMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM
00y4eHns, a TAKXKe MEKIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX y4eOHBIX IPEIMETOB HA YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl.

[Iporpamma mo (u3MKe ycTaHABIMBAECT pacrpeselieHne ydeOHOTO MaTepHala 1o rofaM
oOydeHus (1Mo KjaccaMm), TMpejyiaraeT NPUMEPHYIO TOCIEI0BATEILHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MTPEIMETHOTO COACPIKAHUS U yUETE BO3PACTHBIX, 3PUTEIHHBIX
1 X0 (U3HOJIOTUUECKUX 0COOEHHOCTEHN 00yJarOIIIXC .

O6mas xapakrepucTHKa y4eOHOro npeamera « Puznka

Kypc dusuku — crucremMoo0pasyromuii isi €CTECTBEHHOHAYYHBIX YUY€OHBIX MPEAMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOLIECCOB U SIBJICHUM, U3y4aeMbIX XUMUEH,
OunoJsiorneit, actTpoHOMHUeH U (pusmdeckoit reorpadueit. dusmka — 3TO TMPEAMET, KOTOPHIA HE
TOJIbKO BHOCHT OCHOBHOW BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpaA, HO U IMPEIOCTaBIISIET
HanOoJiee sICHbIE 00pa3Ilbl MPUMEHEHHsI HaydHOTO METOJa MO3HAaHUS, T € Croco0a MOJydeHUs
JIOCTOBEPHBIX 3HAaHUK 0 Mupe. HakoHern, ¢pusznka — 3TO MpeaMeT, KOTOPBIM HApSATY C APYTHMHU
€CTECTBEHHOHAYyYHBIMU NpeaMEeTaMH JOJDKeH JlaTh O0O0ydaloluMcs TpeicTaBlieHne o0
YBJIEKATENIbHOCTH HAYYHOT'O HCCIEIOBAHHUS M PAJOCTH CAMOCTOSITEILHOTO OTKPBITHUS HOBOIO
3HAHMUSL.

Opna w3 rNaBHBIX 3a/1a4 (GU3MYECKOr0 00pa30BaHUs B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B ()DOPMUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTU M MHTEpEca K HAyKE Y OCHOBHOM
Macchl 00y4arouuxcs, KOTOpbIe B JAajbHEiIeM OyIyT 3aHATHI B CAMbIX pa3HOOOpa3HbIX cepax
nestensHOCTH. HO He MeHee BaKHOM 3ajaueid sIBISIETCS BBISBJICHUE U MOATOTOBKA TAJIAHTIMBBIX
MOJIOABIX JIIOJIEH AN TPOJOJDKeHHMs o00pa3oBaHus U JalibHEHIIed mnpodeccruoHanbHON
JEeSITEeILHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX MCCIEOBAHUI U CO3/IaHUU HOBBIX TEXHOJOTHUH.
CornacHO TpPUHATOMY B MEXIYHAPOJHOM cooOliecTBe omnpenaeieHuo, «EcTecTBeHHOHayuHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YE€JIOBEKAa 3aHMMAaTh AKTHBHYIO I'DAXKIAHCKYIO TMO3UIMIO 10
OOIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMU HAYKaMH, U €r0 TOTOBHOCTh
MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HJICSIMU.

HayuyHo rpamoOTHBI 4YeloBEeK CTPEMHUTCS YYacTBOBAaTh B  apryMEHTHPOBAaHHOM
oOCYKIeHHH MTPOOJIeM, OTHOCAILIUXCSA K €CTECTBEHHBIM HayKaM M TE€XHOJIOTHSIM, 4TO TpeOyeT OT
HEro CIEeAYIOIINX KOMIIETEHTHOCTEH:

° HAay4YHO OOBSACHATH SIBJICHMA,
o OIICHMUBATHb U IIOHUMATb 0COOEHHOCTH HAYYHOI'O UCCIICAOBAHUA,
° HUHTCPpHOPCTUPOBATE JAHHBIC W HUCIHOJB30BATH HAYYHBIC [JIOKa3aTCJIbCTBA JIA

IIOJIy4EHUS BBIBOJIOBY.
W3yuenne ¢u3Mku CHOcOOHO BHECTH pelalomuil  BKIag B (opMmupoBaHue
€CTeCTBEHHOHAYYHOH IpaMOTHOCTH 00YJaIOIINXCS.



KoppeknroHnHo-pa3BUBAOIINIA MOTEHIHAN ya4eOHOTOo npeamera «Pu3nka» odecrneunBact
MPEOJIONICHUST O0OYJAIOMUMUCS CIEAYIONINX CIeHU(PHUISCKUX TPYAHOCTEH, OOYCIOBICHHBIX
cl1ab0BUJICHUEM:

° OTCYTCTBUE Yy TMOJIABISIOMIETO OOJIBIIMHCTBA OOYYAIOMIMXCA BO3MOXKHOCTH
CaMOCTOSITEIBHO ¥ OBICTPO BBISBIATH MNPU3HAKH (PU3MYECKHX OOBEKTOB, YCTaHABIMBATH
pe3ynbTaThl U 0COOCHHOCTHU MPOTEKaHUS (PU3NYECKUX MPOILIECCOB € TIOMOIIBIO 3PCHHS;

° 3aMeJICHHOCTh M (PParMEHTApHOCTh BOCIIPHSTHSI, HEBO3MOXXHOCTH IIEJIOCTHOTO
BOCIIPUATHS Psiia OOBEKTOB;

° Hec(OpPMHUPOBAHHOCTH MITH NCKAKEHHOCTH Psiia PEACTaBICHUH;

. HU3KHHA  YpPOBEHb  Pa3BUTUS  MEIKOW  MOTOPHMKH, 3PHUTEIBHO-MOTOPHOU
KOOpIMHAIINH;

° Y3KUH KpYro3op W HEJOCTATOYHBIM M OMUCAaHUS (PU3MUYECKUX OOBEKTOB,
MPOLECCOB U SIBJICHUI CIOBapHBII 3amac;

o 0eTHOCTh BOOOpaKEHHUS.

[Ipeososienne yka3aHHBIX TPYIHOCTEH OJKHO OCYIIECTBIIATHCA Ha KaXKIOM YpOKe
YYHUTEJIEM B IIPOIIECCE TPAMOTHO OPTraHU30BAHHOU KOPPEKIIMOHHOM pabOTHI.

esu n3yvyeHus yde0Horo npeamera « Dusuka
enn wu3yuenuss ydeOHOTrOo mpeamera «Ddu3nMka» Ha YpPOBHE OCHOBHOTO OOIIIETO
00pa3zoBaHUs:

. pHoOpeTeHne MHTEpeca U CTpeMJICHHS OOy4arouuxcs K HayYHOMY H3YyUEHHUIO
IpHUPOAbI, Pa3BUTHEC UX UHTCIINICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTGI>1;

. pa3BUTHE TIPEACTABICHUWI O HAyYHOM METOJE TIO3HaHWS H (QOPMHUPOBaHUE
HCCIIEIOBATENIbCKOIO OTHOIIEHUSI K OKPY)KAIOIIHUM SIBICHUSM;

o (¢hopMHpOBaHHE HAay4YHOTO MHUPOBO33pEHHUS Kak pe3yjabTaTa H3Y4YEHHsS] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

o (dbopMHpoBaHHE TPEICTABICHUH O POAM (U3MKK JUISL  Pa3BUTUA JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUl;

° pa3BUTHE TPEIACTABICHUN O BO3MOXHBIX cdepax Oymaymend mpodeccrHoHaTbHON

ACATCIbHOCTH, CBS3aHHOM C (1)H3HKOI>1, IHOAroTOBKa K ,I[aJ'IBHGfIH.ICMy O6y‘IeHI/II-O B O5TOM
HallpaBJICHUH.

Z[OCTI/I)KCHI/IG ITUX IIeJiell Ha YPOBHE OCHOBHOI'O O6H.[€FO O6pa3OBaHI/I5I oOecrneunBaeTcs
PELICHHUEM CICAYIOIINX 3adaY.

° npno6peTeHHe 3HAHHH O JUCKPETHOM CTPOCHHUHM BCHIECCTBA, O MEXAHHYCCKUX,
TEIIIOBBIX, DJICKTPUYCCKHUX, MArHUTHBIX 1 KBAHTOBLIX SAABJICHUAX

° HpI/IO6peTeHI/Ie YMeHI/Iﬁ ONMCHIBATL U OOBACHATH (1)I/I3I/I‘IGCKI/IG SABJICHUA C
HCIIOJIb30BAHHUEM TTOJIYHCHHBIX 3HaHI/II71;

° OCBOCHHUC MCTOAOB PCIICHUS HpOCTGfIH.IPIX pacCuYCTHBIX 3aJa4 € HMCIIOJIb30BAHUCM
(1)I/ISI/ILICCKI/IX Moneneﬁ, TBOPUYCCKUX H IMPAKTHUKO-OPUCHTHUPOBAHHLIX 3a/1a4;

° pa3sBUTHEC YMeHI/Iﬁ Ha6J'IIO,Z[aTL MNPpUPOAHLIC ABJICHUS W BbIIIOJHATL OIIBITHI,

n1abopaTopHble paObOThI M SKCIIEPHUMEHTAIBHBIC UCCIEIOBAHUS C HCIIOIb30BaHUEM U3MEPHTEIBHBIX
npubOpoB;

o OCBOEHME MTPUEMOB paboThl ¢ HHPOpMaLUeil GU3NUECKOTo COAEpKaHUs, BKIIOYast
MHGOPMAILIMIO O COBPEMEHHBIX JOCTM)KEHUAX (HU3UKH; aHAIU3 U KPUTHYECKOE OICHHBAHUE
uH(pOpMaINH;

o 3HaKOMCTBO cO cepamMu NpodecCHOHANBHON AEATENbBHOCTH, CBA3aHHBIMU C
($U3UKO, M COBPEMEHHBIMHU TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTHXKEHUAX (PU3MUECKON HAyKH.

KoppekuonHslie 3a1a4u:

PazBuTre npou3BOILHOTO BHUMAHHUSL.

PazButre u KOppeKIHs MaMATH.

Pa3BuTHe U KOPPEKIHS MBICIUTEIBHON JEATEIbHOCTH.



Pa3BuTre MOHOIOTHUYECKOM peyn.

OO6oraieHre akTHBHOTO U IMACCUBHOTO cIIOBaps, GOPMHUPOBAHUE HOBBIX TTOHSTHIA.

dopMHUpOBaHUE CHEIUATBHBIX MPUEMOB 00CIICIOBAHUS U U300PAKEHUS M3ydaeMbIX
00BEKTOB JOCTYITHBIMH CIIOCOOAMH.

dopmMupoBaHuE, YTOUHEHHE UM KOPPEKLMS MPEACTABICHUN O IpeaMeTax U Mpoleccax
OKpYXKaIOIEH TEHCTBUTEIBHOCTH.

Mecto yueOHOro npeamera «®@u3nka» B y4eOHOM IIaHe
B cootBerctBun ¢ ®I'OC OO0 ¢usuka saBisieTcs: 0053aTeNbHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 0o0miero obpasoBanus. JlaHHas mporpamma mnpeaycMaTpuBaeT U3ydeHue (pu3uku Ha

0a30BoM ypoBHE B 00beMe 238 yacoB 3a Tpu rojia - 00ydeHus 1o 2 4aca B HEJIENO B 7 1 8 Kiaccax
u 1o 3 4 B HeJelmo B 9 kiacce.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usuka u €€ posb B MO3HAHUU OKPYKAIOIIEro MHUPA.

®dusnka — Hayka o npupofe. SBieHus npupoapl. PU3NUECKUe SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, JIEKTPUYECKNUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeauuuHbl. M3mepenue @usnueckux BenuuuH. Du3znueckue NpuOOpHI.
[TorpemHocTe u3MepeHuii. MexayHapoJHas CHCTEMA €IUHHIL.

Kak ¢usuka u apyrue ectecTBeHHbIE HAyKH M3YYalOT MPHUPOIy. EcTecTBeHHO-HAYyYHBIN
METOJI TMO3HAHUS: HAOIIOJEHHE, IIOCTAaHOBKAa HAY4YHOI'O BOIIPOCA, BBIJBWKEHUE THUIIOTES,
OKCHEPUMEHT 10 TIPOBEpPKE THUIOTE3, OObsICHeHHWEe HabmogaemMoro sBieHus. OnucaHue
(bMBUYECKUX SIBJICHHUI C TTOMOIIBIO MOJIEIIEH.

JleMoHCTparmu.

1.MexaHuueckue, TEIUIOBbIE, NEKTPUUECKIE, MATHUTHBIE, CBETOBbBIE SIBJICHMUSL.

2.®usnueckue npuOOpPbl U Ipoleaypa INPSIMbIX WU3MEPEHUN aHAJOrOBBIM M LU(POBBHIM
prudopoMm.

JlaGopaTopHbie pabOTHI ¥ OTIBITHI.

1.0npeneneHue EeHbI IEICHUS IIKAJIbl H3MEPUTENLHOTO MpUOopa.

2.13MmepeHne pacCTOSIHUM.

3.13mepenne 00bEéMa KUIKOCTH U TBEPIOTO Tea.

4.0OnpeneneHue pa3sMepoB MajbIX TeEl.

5.13Mepenne TeMmmeparypbl IpU NOMOINM JKMJIKOCTHOIO TepMOMETpa M JaTdyHKa
TeMIEPATYPBHI.

6.IIpoBeneHne wuccienoBaHUs MO MIPOBEPKE THUIOTE3bl: JAJBHOCTh MOJETA IIAPHKA,
MYLEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pazgen 2. IlepBoHavansHbIC CBEACHHS O CTPOCHUHU BEIIECTRA.

Crpoenue BemecTBa: aroMbl M MOJIEKYNBI, HUX pa3Mmepbl. OINbIThL, J0Ka3bIBAKOLINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JIBrxeHne yactul BemiecTBa. CBs3b CKOPOCTH JIBMXKEHHMSI YaCTHLl C TEMIEPATypOu.
BbpoynoBckoe maBwxkenue, nuddysus. BiaumoneiicTBue YacTHIl BEIIECTBA: NPUTSHKEHUE WU
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE TIa30B, JKUJAKOCTEHW M  TBEPABIX
(kpuctaymuinueckux) Ten. B3auMocBS3p MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U HUX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH arperaTHbhIX COCTOSHUUN
BO/IBI.

JlemoHCTpanuu.

1.Habmroienue OpoyHOBCKOTO JABHKEHUSI.

2.Habnronenue quddys3un.

3.HaGmonenue sBIeHUM, 0OBACHSAIOMUXCA MPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHIL
BEILIECTBA.

JlaGopatopHbie pabOTHI U OTBITHI.

1.Onenka quaMeTpa aToMa MeToIoM PAJIOB (C HCTosIb30BaHUEM (oTorpaduii).

2.01BITHI 110 HAOMIOACHUIO TETJIOBOTO PACIIMPEHHUS Ta30B.

3.0nbITHI 110 OOHAPYXEHUIO JEUCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKEHUS.

Paznen 3. JIBmkeHHE U B3aUMOJICHCTBHUE TEI.

Mexannueckoe nBuxeHue. PaBHOMepHOe M HepaBHOMEpHOe JBHkeHue. CKOpOCTb.
CpenHss cKopoCTb IPU HEPAaBHOMEPHOM JIBUKEHUU. PacuéT myTH U BpeMEHU JIBUKEHUSI.

SIBnenne uHepuUMM. 3aKOH MHEpUMM. B3aumoneicTBue Ten Kak NPUYMHA H3MEHEHMS
CKOPOCTH JBMWXXE€HHUS Tel. Macca kak Mepa MHepTHOCTH Tena. [InmoTtHocTs BemectBa. CBA3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IUHHIIE 00bEMA BEIIECTBA.



Cuna xak XxapakTepucTuka B3aumopencTBus Ten. Cuna ynpyroctd M 3akoH [yka.
N3mepenue cuipl ¢ MOMOIIBIO TUHAMOMETpa. SIBJIeHHE TATOTEHUS U cuja TshkecTr. Cuita TSKECTH
Ha apyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue cuil, HalpaBJICHHBIX [0 OJTHOM MPsSMOH.
PaBnoaelictByromast cui. Cua TpeHus. TpeHue CKOJIbKEHUS U TpeHue Mokosl. TpeHue B npupo/ie
U TEXHUKE.

JemoHcTpamu.

1.HaGnrorenne MeXaHU9IeCKOTO JIBIKEHUS Tella.

2.13MepeHne CKOPOCTH MPSIMOJIMHEHHOTO TBUKEHUSI.

3.Habmronenue siBIeHUS] MHEPIIHH.

4.HabnroieHre U3MEHEHUS CKOPOCTH MPU B3aUMOJICHCTBUH TElL.

5.CpaBHEHHUE MacC 10 B3aUMO/ICHCTBUIO TEJL.

6.Cio)xeHHe cuil, HalpaBJIEHHBIX 110 OJTHOM MPSIMOH.

JlabopaTopHbie pabOThI U OTIBITHI.

1.0OnpeneneHre CKOPOCTH PABHOMEPHOTO JBIKEHMs (IIapuKa B IKUIKOCTH, MOJIETH
ANEKTPUYECKOTO aBTOMOOWIISI M TaK JIajiee).

2.0mpeneneHue CpenHeld CKOPOCTH CKOJBXKEHHUs OpyCKa WM IIapuKa MO HAKJIOHHOM
TIJIOCKOCTH.

3.0npenenenue mMIOTHOCTH TBEPIOTO TeA.

4.0nBITHI, IEMOHCTPHUPYIOIIUE 3aBUCHUMOCTh PACTsDKEHHS (nedopMamui) TPYKUHBI OT
MIPUIIOKEHHOMN CHIIBL.

5.0mBITHI, TEMOHCTPHUPYIOIINE 3aBUCHMOCTb CHJIBI TPEHHUSI CKOJIBKEHHS OT Beca Tena U
XapaKkTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Paznen 4. JlaBnenne TBEPBIX TEN, )KUIKOCTEH U Ta30B.

JlaBnenune. CriocoObl yMEHBIIICHHS U YBEJTMUEHUS NaBiieHus. JlaBieHue raza. 3aBUCUMOCTD
JaBJICHUA ra3a oT 00béMa, TeMiieparypsl. [lepenada naBiaeHust TBEpABIMU T€IaMU, KUIAKOCTSIMU U
razamu. 3akoH Ilackansa. [IHeBMartmyeckne MalmMHbl. 3aBUCHUMOCTH JIaBJICHHS KUJIKOCTU OT
rnyouHsl.  ['mapocratmdeckuid  mapagokc. CooOmaromuecs  cocynbl. [ 'mapaBiaudeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atMocdepHoe AaBieHHE. [IpuUMHBI CyIIECTBOBAHMS BO3IYITHON
o6oi0ukn 3emnu. Onwir Toppuuennu. M3mepenue arMmochepHOro AaBiCHHS. 3aBUCUMOCTh
aTMOC(epHOro JaBJ€HHUS OT BBICOTHI HaA ypoBHeM Mops. [Ipubopbsl [is u3MepeHUs
aTMOC(EepHOTO aBICHUS.

JleiicTBHE KUAKOCTHU U T'a3a Ha MOTPY>KEHHOE B HUX TeJ0. BeITankuparomas (apxume1oBa)
cuna. 3akoH Apxumena. [InaBanue Ten. Bo3ayxomnaBanue.

JeMoHCTparmu.

1.3aBHUCHMOCTD JaBJIEHUS ra3a OT TEMIEPATYPHI.

2.1lepenaya naBneHUs KUIKOCTHIO U Ta30M.

3.Coobmaromuecs cocypl.

4. I'mapaBiaudecKuil mpecc.

5.1IposiBnenue aeiictBus aTMOc(hepHOTo JaBICHHUS.

6.3aBUCHMOCTD BBITATKUBAIOIIEH CUJIBI OT 00BbEMa MOTPYKEHHON YacTH Tella U
MJIOTHOCTHU KUIKOCTH.

7.PaBEHCTBO BBITAJKHUBAIOIIEH CHIIbI BECY BBITECHEHHOM KUIKOCTH.

8.YcnoBue niaBaHus Tell: IJIaBaHUE WK MOTPYKEHHUE Te B 3aBUCUMOCTHU OT
COOTHOUIEHUS TUIOTHOCTEH TeNa U KUIKOCTH.

JlaGopatopHbie pabOTHI U OTBITHI.

1.HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B JKUIKOCTD
YacTH TeJa.

2.0npeneneHue BhITAIKUBAIONIEH CUJIbI, AEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B
KUJKOCTb.

3.IlpoBepka HE3aBUCUMOCTH BBITAIKMBAIONICH CHJIbI, JEHUCTBYIOLIEH Ha TEIO B
KHUJKOCTH, OT MacChI Tela.



4.OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKMBAIOLIEH CHJIbI, AEUCTBYIOLIEH Ha
TEJIO B )KHUJIKOCTH, OT 00bEMA MOTPYKEHHOU B KUAKOCTh YaCTH TEJIA U OT INIOTHOCTH KUIAKOCTH.

5.KoHcTpyupoBanue apeomerpa WIM KOHCTPYHPOBAaHUE JIOAKM M OIpEIEIICHUE €€
I'Py30I10bEMHOCTH.

Paznen 5. PaboTta 1 MOITHOCTH. DHEPTrusl.

Mexanunueckasi padoTa. MOITHOCTb.

[IpocThie MEXaHU3MBI: pblyar, OJI0K, HAKJIOHHAs INIOCKOCTh. [IpaBuiio paBHOBecus pblyara.
[Ipumenenue npaBuia paBHOBecUsl pbluara K OJoKy. «3osioToe mnpaBuiao» mexaHuku. KIIJ|
IIPOCTBIX MEXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckasa sHeprus. Kunernueckas u noTeHuuanbHas sHeprud. lIpespaiuenue
OJIHOTO BHU/Ia MEXaHUYECKOUN 3HEPTUu B APYroil. 3aKOH COXpaHEHMsI SHEPTUN B MEXAaHUKE.

JleMoHCTparmu.

1.IIpumepsl IPOCTHIX MEXaHU3MOB.

JlabopaTopHbie pabOThI U OTIBITHI.

1.Ompenenenne pabOThl CHJIBI TPEHHs TPU PABHOMEPHOM JBHUKEHUHM Teja IO
TOPU30HTAIIBHOM TOBEPXHOCTH.

2.HccrnenoBanne ycioBH paBHOBECHS pblyara.

3.U3mepenue KII/] HakIIOHHOM MIIOCKOCTH.

4. M3yueHune 3aK0OHa COXPAHEHUSI MEXaHUYECKOW YHEPTHH.

8 KIIACC

Paznen 6. TeroBbie sSBICHHUS.

OCHOBHBIE MOJIOKEHUS] MOJIEKYJISIPHO--KMHETUYECKO TEOpUHU CTpOEHHU BemiecTBa.Macca
U pa3Mepbl aTOMOB U MoJeKyld. OTmbITEL, MOATBEPKJAIONIME OCHOBHBIE IOJO0XKEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

Mogenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOT0 COCTOSIHU BemecTBa. Kpucrammmyeckuen
amopdusie Tena. OOBICHEHHE CBOMCTB Ta30B, KUAKOCTEH W TBEPIBIX TEJ HA OCHOBE TMOJIOKEHUIN
MOJIEKYJISIpHO--KUHeTHUecKoil Teopun. CMauuBaHMEe U KalWUIApHbIE SBIEHUS. TerioBoe
paciiupeHue U cxaTHe.

Temneparypa. Csi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHSI YaCTHIL.
Buytpennsis sueprus. CriocoObl U3MEHEHHsI BHYTPEHHEH SHEpIruy: TEIUIoNepeaada U COBEpIICHNE
paboTel. Busel Teronepenaun: TeIONPOBOIHOCT, KOHBEKIUS, H3JIydeHUE.

KonuuectBo Temnotel. YaenbHas TEIUIOEMKOCTh BelllecTBa. TemmooOMeH U TeIoBoe
paBHOBecHe. YpaBHEHHE TeIUIoBOro Oananca. [lnaBieHue M oTBepAeBaHHE KPUCTANIMYECKUX
BEIECTB. YJelbHasg TeruioTa IuiaBieHus. [lapooOpasoBanue u KkoHaeHcauus. Vcmapenue.
Kunenue. YnenbHas Termnora mapooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEPATyphl KHUIIEHUS OT
aTMOC(EepHOTO aBICHUS.

BrnaxnocTth Bo3ayXa.

DHeprus TOIUIMBA. Y IeNbHas TEIUIOTa CrOpaHusl.

[Mpunnuner paboter TemnoBeix asurareneit KIIJ| temmoBoro asuratens. TermnoBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUU B TEIUIOBBIX MPOLECCaX.

JeMoHcTpanuu.

1.Hab6monenue 6poyHOBCKOTO JIBHKEHUSI.

2.Hab6monenue nudpdys3u.

3.HaGmroienue SBICHUN CMauyuBaHUS M KaWIJISIPHBIX SBICHUI.

4.HabnroieHre TETIOBOTO PACIIUPEHUS TEl.

5.I3MeHeHue naBneHus raza mpyu U3MEHEHUU 00bEMa U HArpeBaHUH WITH OXJIAXKICHUH.

6.1IpaBuna usmepeHus: TeMnepaTypsbl.

7.Bunpl Ternonepenayu.

8.OxutaxIeHue IPHU COBEPILICHUH PaOOTHI.



9.HarpeBanue npu coBeplIeHUM padOThl BHEIIHUMU CUIIAMHU.

10.CpaBHeHuE TEMIIOEMKOCTEN pa3InYHbIX BEILIECTB.

11. HabGnrofeHre KUIICHHUS.

12. HabnroeHre MOCTOSIHCTBA TEMITEPATYPHI MPU TUIABJICHHH.

13.Monenu TEIIOBbIX ABUTATEIICH.

JlabopaTopHbIe padOThI U OIIBITHI.

1.OnBITEI 10 OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MTPUTSKEHHUS.

2.010bIThI IO BBIPAILIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM MIIM caxapa.

3.0mbIThl IO HAOJIOJEHUIO TETJIOBOTO PACIIUPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEIl.

4.0npeneneHue gaBieHUs BO3/IyXa B Oa/IOHE HITIPUIIA.

5.0mbITHl, AEMOHCTPUPYIOLIME 3aBUCHMOCTb JIaBJICHHUS BO3AyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIAXKICHHUS.

6.IlpoBepka THUMOTE3bl JWHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUECKON TPyOKe OT TeMIIEpaTyphl.

7.HabmoieHre u3aMeHeHrs BHYTPEHHE SHEPTUH TeNa B pe3yJsibTaTe TeIionepeadn u
paboTHl BHEIITHUX CHIL.

8.MccnenoBanue siBIEHMS TEMJIO0OMEHA TPU CMEUIMBAHUM XOJIOTHOM U TOpsiYei BOABI.

9.0npeneneHue KOJIUUECTBA TEIUIOTHI, TIOJYYEHHOTO BOJAOW MPHU TETNIOOOMEHE C
HarpeThiM METAINTNYECKUM LIUIMHIPOM.

10.0Onpenenennie yaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11.MccnenoBanue npouecca UCapeHus..

12.0npenenenrie OTHOCUTEIBHON BIIAJKHOCTH BO3TyXa.

13.0Onpenenenvie yeapHON TEIJIOTHI MUIABJICHHUS JIbJIA.

Paznen 7. DnekTpuyeckre U MarHUTHBIE SIBJICHUS.

DnekTpuzanusa Tel. [[Ba poja sneKTpuyYecKuX 3apsaoB. B3auMonencTBue 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCUMOCTh CHJIbI B3aUMOACUCTBUS 3apSKEHHBIX TeJl OT BEIUYMHBI 3apsiIOB
U PacCTOSHUS MKy TeJIaMu).

DnekTpudeckoe nojie. Hanpsok€HHOCT AiekTpruyueckoro nosst. [IpuHuun cyneprno3uunn
ANEKTPUYECKUX MMOJIeH (Ha KaYECTBEHHOM yPOBHE).

Hocutenu snekTpudeckux 3apsaioB. DJIEMEHTApHbIA AJeKTpuueckui 3apsia. CTpoeHue
atoma. [IpoBOTHUKM M TUANEKTPUKU. 3aKOH COXPAHEHUS IEKTPUUECKOTO 3apsa.

ONEeKTpUYECKUM TOK. YCJIOBHUS CYILIECTBOBAHUS DIIEKTPUUECKOrOo TOKa. McTouHuKH
MIOCTOSIHHOTO TOKa. JIeMCcTBUS SIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEeKTPpUYECKUN TOK B JKUJIKOCTAX U raszax.

OnekTpuyeckas 1enb. Cuiia Toka. OiekTpudeckoe HamnpsokeHue. ConpoTHBIIECHUE
MPOBOJIHMKA. YJEIbHOE CONpPOTHBJIEHUE BewlecTBa. 3akoH Owma i ydacTka LEMH.
[TocnenoBarenbHOE U APAIIEIBHOE COCAMHEHUE POBOAHUKOB.

PaGota u MOIIHOCTH 3neKTprudeckoro Toka. 3akoH Jxxoyns—Jlenna. Dnekrpudeckue 1enu
U IOTpeOUTENH MEKTPUYECcKoil sHepruu B 0bITy. KopoTkoe 3aMbikaHme.

[locTrosiHHbIE MarHuThl. B3aummoaelcTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHoOe MoOJe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaYeHue JJis xKU3HU Ha 3emiie. OnbiT Opcrena. MarHuTHoe 1nose
IEKTPUYECKOro ToKa. IIpruMeHeHne 21eKTpoMarauToB B TeXHUKE. JleficTBHE MarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTelb IIOCTOSHHOIO ToKa. Mcnoap3oBaHue
IEKTPOABUraTENEed B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneiter  ®apanes. SBneHue adnekTpomarHuTHOW uHAyKuuu. IlpaBuno  Jlenuna.
OnexrporeHepatop. CrnocoObl MOJNy4eHHs! 3JIEKTPUYECKOM HSHEprum. OJIEKTPOCTAHIMM Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

JleMoHCTpamu.

1.Onexkrpuzanus Tei.

2.J1Ba pojJia IEKTPUUECKUX 3apsI0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIl.

3.YCTpoHCTBO U IENCTBUE IIEKTPOCKOIA.

4.9neKTpocTaTH4ecKast MHAYKIIHS.



5.3aKk0H cOXpaHEHUs AIEKTPUUECKUX 3apsi/I0B.

6.11poBOTHUKY U AUIIEKTPUKH.

7.Mo1enupoBaHue CUIIOBBIX JUHUMN JIEKTPUUECKOTO TOJIS.

8.MIcTOYHUKH MOCTOSIHHOTO TOKA.

9./leficTBUS 3IEKTPUUECKOIO TOKA.

10.25eKTpUYeCKHil TOK B )KHIKOCTH.

11.I'a30BbIi1 pa3psi.

12. I3MepeHune Cuiibl TOKa aMIepMETPOM.

13. I3mepeHue 3JeKTpUYECKOrO HANIPSKEHUS BOJIBTMETPOM.

14.Peoctar 1 Mara3u COPOTUBIICHUH.

15. B3anmoqeicTBUE NOCTOSIHHBIX MAarHUTOB

16. MoaennpoBaHie HEBO3MOKHOCTH pa3fiesIeHus MOJII0COB MarHuTa.

17.MonenupoBaHre MarHUTHBIX TIOJIEH MMOCTOSTHHBIX MAarHUTOB.

18. OmbIT OpcTena.

19. MarHuTHOE 1oJie TOKa. DJIEeKTPOMAarHur.

20./leficTBrEe MArHUTHOTO TOJISI HA POBOJAHHUK C TOKOM.

21.OnexTpoiBUraTeNb NOCTOSIHHOTO TOKA.

22.MccnenoBaHue SBJICHUS SJEKTPOMAarHUTHOW NHIYKIUU.

23.0nb1TeI apanes.

24.3aBUCUMOCTh HAIPABJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUHM €r0 BO3HUKHOBEHUS

25.27eKTpOreHepaTop MOCTOSHHOTO TOKA.

JlaGopaTopHbie pabOTHI ¥ OTIBITHI.

1.OnBITHI IO HAOMIOACHHIO AJIEKTPU3AIUHN TEJT MHIYKITUEH U TIPU CONTPUKOCHOBEHUH.

2.HccnenoBanue OeHCTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U JTUAJIEKTPUKH.

3.C6opka u mpoBepKa paboThI MEKTPUUECKOMN MU MTOCTOSTHHOTO TOKa

4. M3MepeHne U peryJupoBaHre CHIIbI TOKA.

5.M3Mmepenue u peryiupoBaHre HAMPSHKEHUS.

6.MccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYHIErO Yepe3 pe3UcTop, OT CONPOTUBIICHHUS
pe3UCTOpa M HANPSKEHUS Ha PE3UCTOPE.

7.00BITBI, JAEMOHCTPUPYIOIIHE  3aBUCHUMOCTb  3JIEKTPUYECKOTO  CONPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JJIMHBI, IJIOIIA/IN [TONIEPEYHOI0 CEUEHUs U MaTepuaa.

8.1IpoBepka nmpaBuia CIIOKEHUS HAIPSKEHUH MIPU MOCIIETOBATEILHOM COEAMHEHUU JIBYX
PE3UCTOPOB.

9.1IpoBepka npaBuiia Ajisi CUIIbI TOKA MPY NAapaJLIEIbHOM COEIUHEHUN PE3UCTOPOB.

10.0Onpenenenue pabOTHI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.

11.0npenenenne MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJIEISEMOM Ha pE3UCTOPE.

12.MccnenoBanue 3aBUCUMOCTU CUJIbI TOKA, MAYLIETO YEpe3 JAMIOUKY, OT HAMPSKEHUS
Ha HEW.

13. Onpepenenue KIIJ[ narpeBatens.

14. VccnenoBaHue MarHUTHOTO B3aUMO/IEUCTBUS IOCTOSIHHBIX MAarHUTOB.

15.V3yuyeHne MarHUTHOTO TOJI MOCTOSHHBIX MarHUTOB NpU HX OOBEAMHEHUU H
pa3zieNeHun.

16. UccnenoBanue AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJECHCTBUS KATYIIKH C TOKOM U
MAarHuTa OT CUJIbl TOKA U HANPABJIEHUS TOKA B KaTYIIKeE.

18. U3y4yeHue AeCTBUS MATHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

19.KoHCcTpyrpoBaHue U U3y4eHHe paboThl IEKTPOIBUTATENS

20. U3mepenue KIIJI[ anekTpoaBUraTeIbHON YCTAHOBKH.

21.OnbIThI O UCCIEAOBAHUIO SBJICHHS 3JIEKTPOMArHUTHON MHAYKIIUH: UCCIIEI0BAHNE
W3MEHEHUW 3HAUEHHUSI U HAIIPaBJIEHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC



Paznen 8. Mexanndeckue siBICHUSI.

Mexannueckoe ABmxkeHHe. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JBWXKEHMA. PaBHOMepHOE NpsAMOJIMHEWHOe JBWXKeHHE. HepaBHOMepHOE
npsIMOJIMHENHOE JBIKeHHE. CpelHsss U MIHOBEHHAas CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JBKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsMoiMHEHHOe BIKeHHe. (CBOOOIHOE TajeHuE.
Omnprtel [Nanuies.

PaBHOMEpHOE NBMKEHHE 1O OKpYKHOCTH. llepron u wactora oOpamienus. JInHeHas u
YIJIOBasi CKOPOCTH. LIeHTpoCcCTpeMHUTENIBHOE YCKOPEHHE.

IIepBbiit 3akoH HprotoHa. Bropo#t 3akon Herorona. Tperuit 3akoH Herorona. ITpuHiun
CYIEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHUs: CWia TPEHUS CKOJBKEHUS, CUIa TPEHUS
MOKOS, IPYTU€ BUJIbI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IaJIeHHS.
JiBuxenue ranet Bokpyr Connua. [lepBas kocmuueckas ckopocts. HeBecoMoCTh U eperpy3ki.

PaBHOBecue maTepuanbHO# TOukH. AGCOTIOTHO TBEPHOE Teno. PaBHOBecue TBEPIOTO TEna
C 3aKpEIIEHHON OChI0 BpamieHus. MomeHT cuitbl. LIeHTp TsxecTH.

Nmnynsc tena. M3menenne ummynbca. UMmynbc cuiibl. 3aKOH COXPAHEHHUS! MMITYJIbCA.
PeaxkTnBHOE ABIKEHUE.

Mexannyeckasi pabora u MomHocTh. Pabota cun TspkecTd, ynpyroctu, TpeHus. CBsisb
SHepruu U pabotel. lloTeHnumanbHas 3HEpPrusi Tena, MOJHATOTO HAaJ IMOBEPXHOCTHIO 3EMIIH.
[ToreHumaneHas 3Heprus cxaror npyxuHsl. KnHetnueckas sHeprus. Teopema 0 KHHETHYECKOU
SHEpPruu. 3aKOH COXPaHECHHS] MEXaHUYECKOW SHEPIrHUHU.

JleMoHCTparmu.

1.HabmoieHne MexaHu4ecKoro JIBHKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2.CpaBHEHHE TIYTEW W TPACKTOPUH NBUKEHHUSI OJJHOTO M TOTO K€ T€Ja OTHOCUTEIHLHO
Pa3HBIX TEII OTCUETA.

3./3mepeHne CKOPOCTH U YCKOPEHUS TPSAMOJIMHEHHOTO JIBHKCHUS.

4.VccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O JBUKEHUS.

5.HaGmoienre ABM>KEHUS Tela 0 OKPYKHOCTH.

6.HaGmroneHne MexaHMYECKUX SIBJIIEHUH, IPOUCXOIAIINX B cUcTeMe oTcuéTa «Temexkar
pHu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUH OTHOCUTENILHO KaOMHeTa (PU3UKH.

7.3aBUCUMOCTb YCKOPEHUS T€Ja OT MACCHI TeJIa U JEHCTBYIOLIEH Ha HETO CHJIBI.

8.Habmronenue paBeHCTBA CHIT TIPU B3aMMOJICHCTBHH TEII.

9.M3MeHeHue Beca Tella TP YCKOPEHHOM JABUKEHHH.

10.Ilepenaua umiynbca npyu B3aUMOJCHCTBUU TEJL.

11.ITpeo6pazoBanusi SHEPTUU PU B3aUMOACUCTBUU TEI.

12.CoxpaneHne uMIysabca Ipu HEYIPYroM B3aUMOJCHCTBUU.

13.CoxpaHeHne UMITybCca MPU aOCOTIOTHO YIIPYrOM B3aUMOICHCTBUU.

14.HabntoieHre peakTUBHOTO JBUYKCHHUSL.

15. CoxpaHeHHe MEXaHUYEeCKON SHEPruu MpH CBOOOIHOM MaJICHHUH.

16. CoxpaHeHre MEXaHUYECKOW SHEPTUH MTPH JBH>KEHHUH TeJa MOl IEUCTBUEM NPYKHUHBI.

JlaGopatopHbie pabOThI U OTIBITHI.

1. KoHcTpyrpoBaHue TpakTa AJi pa3roHa U JAJIbHEUIIEro paBHOMEPHOTO ABUKEHUS
HIapUKa WU TEJIEKKH.

2.0npeneneHue cpeHel CKOPOCTH CKOJIbKEHUS! OpyCKa MM JBMXKEHUS IIapHKa 0
HAaKJIOHHOH IIJIOCKOCTH.

3.0mnpeneneHue yCKOpeHUs Tena MPU PaBHOYCKOPEHHOM JBM)KEHMHU 10 HAKJIOHHOMN
IIJIOCKOCTH.



4.ViccnenoBaHue 3aBUCHMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPECHHOM JBM)KCHHH 0€3
HAa4aJIbHOM CKOPOCTH.

5.1IpoBepka runoTe3sl: eCiy MPU PABHOYCKOPSHHOM JIBMKCHHUH 0€3 Ha4allbHOM CKOPOCTH
MyTH OTHOCSTCS Kak psii HEUYETHBIX YHUCEN, TO COOTBETCTBYIOLIME MPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

6.VccienoBanne 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIBKEHUS OT CHJIbl HOPMAaJIbHOTO
JABJICHUSI.

7.0npenenenne KodQPUIUEHTa TPEHUS CKOIBKEHUSL.

8.0mpenenenue KECTKOCTU MPYKUHBI.

9.0mnpenenenue pabOTHl CUJBI TPEHUS TNPU PABHOMEPHOM [BIKEHHU Tella II0
TOPU30HTAIIBHOM NTOBEPXHOCTH.

10.Ompenenenue pabOTHl CWIBI YINPYTOCTH TMPU TOABEME TI'py3a C HUCIOIH30BAHHEM
HETIOIBMYKHOTO U TIOJIBMYKHOTO OJIOKOB.

11. U3ydyeHue 3aKOHAa COXPAHEHUS SHEPIHUU.

Paznen 9. Mexannueckre KoyieO0aHUsS ¥ BOJTHEI.

KonebarenbHoe apmkeHue. OCHOBHBIE XapaKTEPUCTHKU KoJIEOAHWM: MEpPUOJ, YacToTa,
aMIIMTy1a. MaremMaTtudeckuilik W IPYXKUHHBIM MasTHUKWA. lIpeBpamieHune sHeprum npu
K0JIe0aTEIHLHOM IBMKEHHH.

3aryxatonue Konebanus. BeiHy)aeHHBIe Kosiebanus. Pesonanc. MexaHn4ecKkue BOJTHBI.
CaolicTBa MexaHW4YeCKHX BOJIH. [IpoosibHBIE M MOTIEpEYHbIE BOJHBI. J[JIMHA BOJHBI U CKOPOCTH
e€ pacrpocTpaHeHus. MexaHn4ecKre BOJIHBI B TBEPJIOM TeJI€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa U BeIcoTa ToHA. OTpaxkeHue 3Byka. lHGpa3Byk U ynbTpa3ByK.

JleMoHCTparmu.

1.Habmronenue konebaHuit Te Mo IEHCTBUEM CHUJIBI TSDKECTU U CHJIBI YIIPYTOCTH.

2.Hab6monenne kojieGaHU rpy3a HA HUTH B HA TIPYKUHE.

3.Habmtoienne BBIHYKICHHBIX KOJIEOaHU U pe30HaHCa.

4.PacnipocTpaHeHHe MPOJIOJIbHBIX U MONEPEYHBIX BOIH (HA MOJIEIH).

5.Habmronenue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

6.AKyCTUYECKUI pE30HAHC.

JlaGopaTopHbie PabOTHI U OTIBITHI.

1.Omnpenenenuie 4acTOThl U epUoAa KojaeOaHU MaTeMaTHYeCKOro MasTHUKA.

2.0mnpeneneHue 4acTOThHI U NepHoJa KoJIeOaHU PY>KUHHOTO MasiTHUKA.

3.UccnenoBanue 3aBUCUMOCTH NEpHOJIa KOJieOaHH MOBEIIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

4.VlccnenoBaHue 3aBHCHUMOCTH Tepuoja KojeOaHuil MPYKMHHOTO MasTHUKAa OT MaccChl
rpysa.

5.1IpoBepka HE3aBUCUMOCTH Tepuoja KoleOaHuil rpy3a, MOJBEHICHHOTO K HHUTH, OT
Macchl Tpy3a.

6. OTBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh MepHo/Ia KoJeOaHui Mpy>KUHHOTO MasgTHHUKA
OT Macchl I'py3a U KECTKOCTH MPYKUHBI.

7.1I3mepeHne yCKOpeHHsi CBOOOTHOTO MaCHHUS.

Paznen 10. DnekTpoMarHuTHOE MOJIE U DIEKTPOMArHUTHBIE BOJTHBI.

DIEKTPOMarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. IlIkana 35eKTpOMarHuTHBIX BOJIH. VCIIOIb30BaHNE 3IIEKTPOMArHUTHBIX BOJIH JJIs COTOBOM
CBSI3U.

DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

JeMoHcTpanuu.

1.CBolicTBa 31€KTPOMArHUTHBIX BOJIH.

2.BoiHOBBIE CBOMCTBA CBETA.

JIabopatopHbie pabOThI U OTIBITHI.

1.M3y4eHne cBOMCTB AJIEKTPOMArHUTHBIX BOJH C MMOMOIIBI0 MOOUIBLHOTO TenedoHa.

Paznen 11. CBeroBbie sIBIEHUS.



JlyueBas mognens cera. Mcrounuku csera. [IpsmonuHelHOE pacnpOoCTpaHEHHE CBETA.
3armenus Comanua u Jlynsl. Otpaxenue ceera. [nockoe 3epkano. 3akoH OTpakeHUs CBETa.

[Ipenomnenue cBera. 3akoH npenomiieHus ceera. [loaHoe BHyTpeHHEE OTpakeHHUE CBETA.
Hcnosb30BaHNe NOIHOTO BHYTPEHHETO OTPaXKEHUS B ONITUYECKUX CBETOBOAX.

JIunza. Xoxa mydeit B nmH3e. OnTuueckas cucrema ¢oroanmapara, MUKpPOCKOIA U
Teneckomna. ['1a3 kak onTuyeckas cucreMa. biau3opykocTs U JalbHO30PKOCTb.

Paznoxxenue 6enoro ceera B crektp. OnbiTel HptoToHa. CrokeHne CneKTpaibHbIX
uBeToB. [ucnepcus ceera.

JemoHcTpanmu.

1.IIpssMosinHENHOE pacpoCTpaHEHHUE CBETA.

2.01paxxeHue cBeTa.

3.Ilonyuenue n3o00pakxeHil B INIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

4.IlpenomineHue cBera.

5.0nTrHyeckuii CBETOBO/.

6.Xox yueil B coOuparomiei JInH3e.

7.Xon Iydel B paccenBarole JIUH3E.

8.1lonydenne n300paxeHunil ¢ HOMOIIbIO JINH3.

9.Ilpunnun neiictBus oToamnmnapara, MUKpOCKOIa U TEJIECKOTIa.

10.Monens riaza.

11. Paznoxenue Oeoro cBeTa B CIIEKT).

12.Tlonmyyenue Gesioro cBeTa Npu CIOKEHUH CBETA Pa3HbIX 1IBETOB.

JlaGopaTopHbie pabOThI K OTIBITHI.

1.MccnenoBanue 3aBUCUMOCTH YIJia OTPaKEHUsI CBETOBOIO JIyda OT yrJja MaJaeHHsl.

2.VI3yyeHne XapaKTepUCTHK U300pakeHus MpeMETa B IUIOCKOM 3epKalie.

3.UccnenoBanue 3aBUCUMOCTH yIJla MIPEOMIICHHS CBETOBOIO Jy4a OT yrja MajaeHus Ha
IPaHULE «BO3IyX—CTEKIION.

4. Tloydenne n300paxeHU ¢ TOMOIILI0 COOMPAIOIIEH JTUH3HI.

5.0npeneneHue GOKYCHOTO PACCTOSIHHS U ONITHYECKOM CHITBI COOMPATOIICH JINH3HI.

6.O1BITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKT.

7.00BITHl MO BOCHPUSTHIO LBETAa MPEAMETOB MPU HUX HAOIIOJECHUH Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3gen 12. KBa"nToBEIE ABIIEHUS.

OmneiTe Pezepdopaa u mmanerapuast Mmojaens aroma. Mogens atoma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBaHtel. JInHeiiuaTeie CrieKTphl.

PagnoaktuBHOCTh. Anb(a-, Oeta- u ramma-uznyueHus. CTpoeHue aToOMHOIO spa.
Hyxionnass moxens aromHoro siapa. W3ortombl. PammoaktuBHbie mpeBpauieHus. I[lepuon
MOJIypacnajia aTOMHBIX siJiep.

SnepHble peakuu. 3aKOHBI COXPaHEHHsI 3apsI0BOTO U MAaCCOBOTO YHCEN. DHEPrHUsl CBS3H
aTOMHBIX siiep. CBsi3b Macchl ¥ SHepruu. Peakiyu cuHTes3a u aeneHus aaep. MCTOUHUKH SHEpTUH
CouHiia 1 3BE31I.

Snepnas sHepreruka. JlelicTBHS paOAaKTUBHBIX U3TYYCHHUI HA KUBbIE OPTaHU3MBI.

JleMoHcTpanuu.

1.CreKxTpbl U3IIy4eHUs U MOTJIOLICHHUS.

2.CnexTpbl pa3aMyHbIX ra30B.

3.CnexTp Bogopoa.

4. HabnrogeHue TpekoB B kamepe BuibcoHa.

5.PaboTa cuéTurka HOHU3UPYIOLIUX U3ITYIEeHUI.

6.Perucrpanus u3irydyeHus IPUPOTHBIX MUHEPAIOB U MTPOAYKTOB.

JlabopatopHbie paOOTHI U OTIBITHI.

1.HaGmroieHue CIUTOIIHBIX M JIMHEHYaThIX CIIEKTPOB U3IYUYEHUSI.

2.MccnenoBanue TPEKOB: U3MEPEHUE YHEPIUU HACTHUIBI IO TOPMO3HOMY IIYTH (110
¢dororpadusm).



3.l3mepenne paamMoakTHBHOTO (oHa.

[ToBTOpUTENEHO-0000ITIAOIINIT MOTYITb.

[ToBTOpUTENBbHO--0000MMIAOIMI  MOIY/Nb OpeJHa3HaueH Ui CHCTEMaTH3alud |
0000IIeHNsT IPEAMETHOTO COJCPIKAHMSI M OTIBITA JACATCIBHOCTH, IIPHOOPETEHHOTO MPH U3yYCHUH
BCEro Kypca (DM3WKH, a TaKkKe /sl MOJrOTOBKH K OCHOBHOMY I'OCYJapCTBEHHOMY JK3aMEHY I10
bu3mKe 1 00y4aroIMXCs, BEIOPABIIMX ATOT y4EOHBIN MPEIMET.

[lpy wW3ydeHUW [AaHHOTO MOJYJS PEAIM3YIOTCS W CHUCTEMAaTU3UPYIOTCS  BHJIBI
JEATCIHOCTH, Ha OCHOBE KOTOPBIX OOCCIEUMBACTCS  JOCTHIKCHHE MPEIMETHBIX H
METanpeJIMETHBIX IUIAHUPYEMBIX pPe3yJIbTaTOB 00ydeHHs, (OPMHUPYETCS €CTCCTBCHHOHAYYHAs
IPaMOTHOCTh. OCBOCHHE HAYYHBIX METOJOB HCCICIOBAHUS SBICHUW MPUPOJBI M TEXHHKH,
OBJIAJICHHE YMEHHUSIMHU OOBSICHATH (DU3UUCCKHE SIBIICHUS, IPUMECHSIS [TOJY4YCHHbBIC 3HAHHS, pelIaTh
3aj1a4M, B TOM YHCJIe KaUeCTBEHHBIC U KCIICPUMEHTAJIbHBIC.

[IpyHIHMNHAIBHO IEATEIBHOCTHBIN XapakTep JaHHOTO Pa3esa pealn3yercs 3a CUET TOro,
4TO 00YJArOLIHECs BBIMOJIHSIOT 3a/IJaHUsI, B KOTOPBIX UM TIPEIaraeTcs:

Ha OCHOBE IMOJTY4YCHHBIX 3HAHUI PACIO3HABATH U HAYYHO OOBSCHSITh (PU3MUYCCKUE SIBICHUS
B OKPY’)KaIOIIEH TIPUPOJIC U TIOBCETHEBHOW KH3HU;

UCIIOJIb30BaTh HAYy4YHBbIC METOJIbI UCCIICAOBAHUS (PU3NICCKUX SIBICHUN, B TOM YHCIIE JJIsI
MIPOBEPKH TUIOTE3 U MOJYICHHS TEOPETUUECKHUX BBIBOJIOB,;

OOBSCHATH HAyYHBIC OCHOBBI HaH0OJIee BYKHBIX JIOCTH)KEHHI COBPEMEHHBIX TEXHOJIOTHH,
HaMpUMep, MPAKTUYIECKOTO UCTIOIb30BaHUS PA3JINYHBIX HCTOYHUKOB YHEPIHH Ha OCHOBE 3aKOHA
MPEBPAIICHUS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB SHEPIHUHU.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢u3mkun Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHUsS HAmpaBlIeHO Ha
JOCTI)KEHUE JIMYHOCTHBIX, METAIPEIMETHBIX M IMPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTaTOB.

B pesynbrare wusydenuss (UMK Ha ypOBHE OCHOBHOTO o0OImmIero oOpa3oBaHUsS Y
obOy4arorierocst OynyT chOpMHUPOBaHBI CIAEAYIONINE JTUYHOCTHBIC PE3YIbTATHI B YaCTH:

1) maTpHOTHYECKOTO BOCIIUTAHUSI:

*  TPOSBICHHWE HWHTEpECa K HUCTOPHH M COBPEMEHHOMY COCTOSIHAIO POCCHHCKOU
bu3nveckoil HayKu,

* [ICHHOCTHOE OTHOIICHUE K JOCTIKEHHUSIM POCCHICKUX YUEHBIX--(DU3UKOB;

2) TPaXIaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCITMTAHHUS:

* TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYUMBIX H
ATHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM TPUMEHEHUEM JOCTIKEHHUH (PU3UKH;

* OCO3HAaHUE BAXHOCTH MOPAIIbHO--3TUYECKUX IPUHITUIIOB B ICATEILHOCTH YUEHOTO;

3) 3CTETUYECKOTO BOCITUTAHHUS:

* BOCIIPUSATHUE ICTCTUICCKUX KAaueCTB (PU3NUECCKON HayKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) 1ICHHOCTH HAYYHOT'O [TO3HAHUSL:

*0CO3HaHUE IIEHHOCTH (U3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHsI TEXHOJIOT U, BAKHEHIIIEH COCTABIAIONIEH KYIIbTYPHI;

* pa3BUTHE HAYYHOH JTFOO03HATEIHHOCTH, HHTEPECA K UCCIEA0BATEILCKOM NeTeNbHOCTH,

5) popMupoBaHuUs KyIbTYpPhI 30POBbS K SMOIIHOHAIBHOTO OJIAromoIydus:

* OCO3HAHHE IIEHHOCTH 0e30MacHOT0 00pa3a KM3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MUpE, BAXKHOCTH MPaBUII OE30MMaCHOTO MOBEICHNUS HA TPAHCIIOPTE, Ha JOPOrax, ¢ DIEKTPUUECKUM
Y TETUIOBBIM 000PYIOBaHHUEM B JOMAIITHUX YCIOBUSX;

*c()OpMUPOBAHHOCTH HaBBIKA peieKkchu, MpU3HAHUE CBOETO MpaBa Ha OIMIUOKY M TaKOTO
e TpaBa y IPyroro 4eloBeKa;

6) TpyI0OBOTO BOCIIUTAHHMS:



*aKTUBHOE€ Y4aCTHE B PELICHUM NIPAKTUUECKHUX 33]a4 (B paMKax CEMbH, 00pa30BaTeIbHON
OpraHu3aluu, ropoja, Kpas) TEXHOJIOTMYECKON U COLMAIbHOW HaIlpaBJIEHHOCTH, TPEOYIOLIUX B
TOM 4Hclie U PU3NIECKUX 3HAHUH;

* HHTEpeC K MPaKTHYECKOMY U3Y4SHHIO MPOdeccHii, CBA3aHHBIX ¢ (PUUKOIL;

7) SKOJIOTHYECKOI0 BOCIIMTAHHUS:

*OpUEHTallUsl Ha NpPUMEHEHUE (PU3MYECKUX 3HAHUHM JUIsl pelleHus 3agad B oOnactu
OKpY’Kalolllel Cpelipl, MJIaHUPOBAHUS MOCTYIKOB M OLIEHKH HUX BO3MOXHBIX MOCIEICTBUN AJIs
OKpYKarollen Cpebl;

*0CO3HaHUE I1100aJIbHOTO XapaKTepa IKOJIOTHUECKUX TPOOIeEM U ITyTel UX pelIeHus;

8) amanTtanuu K U3MEHSFOLUIMMCS YCIOBUSM COLUAIBLHOM U IPUPOJIHON CPE/IbI:

*IIOTPEOHOCTh BO B3aWMOJICHCTBHM TIPU BBHITMOJIHEHUH WCCIEIOBAHUNA M IPOEKTOB
(u3nyecKoil HaNpPaBIECHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSAM JAPYTHUX;

* NIOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO AESITEIbHOCTD;

*TIOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucCie (OPMYIUPOBATH HJIEU,
MOHSTHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

*0CO3HaHUE 1e(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00J1aCTH (PU3UKU;

* IJIJAHUPOBAHUE CBOETO PAa3BUTHS B IPUOOPETEHNHU HOBBIX (DU3MUECKUX 3HAHMI;

*CTpEMJICHME aHaJM3UPOBaTh U BBIABJISATH B3aUMOCBSI3M MPHUPOABI, OOIIECTBA U
HSKOHOMMKH, B TOM YHCJI€ C UCIOJIb30BaHNEM (PU3MUYECKUX 3HAHUI;

*OlICHKa CBOMX JEMCTBHM C y4€TOM BIMSHHS Ha OKPYXKAIOIIYIO CpEeay, BO3MOXKHBIX
ri100aIbHBIX MOCJIEACTBUMN.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynaprare OCBOEHHMS TpOrpaMMBI 1O (H3MKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaromerocss OyayT chopMUpOBaHBI MeTaNpeAMETHBIE PE3YJIbTaTHI,
BKITIOYAOIIME TI03HABATEIIbHBIC YHUBEPCAIbHBIC YYeOHbIC JEHCTBHS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIC Y4eOHbIC ICHCTBUS, PETYISITUBHBIC YHHBEpCAIbHBIC ydeOHbIC ACHCTBUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIe yUeOHbIe 1eiiCTBUS

ba3oBble tornueckue 1eUCTBUS:

*BBISIBJISIT U XapaKTepU30BATh CYLIECTBEHHbIEC TPU3HAKU OOBEKTOB (SBICHHUI);

*YCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS JJIs1 00001IeHUS U
CpaBHEHUS;

*BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYUS B pacCMaTpuBaeMbIX (hakTax, JTaHHBIX U
HAOIOICHUSAX, OTHOCSIIUXCSA K PU3NYECKUM SIBIICHUSIM;

*BBISIBJISITh [IPUYMHHO--CJICICTBEHHBIE CBA3M MPH W3YYCHUHM (DU3MYECKUX SIBICHUU U
MIPOLIECCOB, JIeNaTh BHIBOJbI C UCTIOJIB30BAHUEM JACAYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOUCHHH,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PU3NYECKUX BEIHUNH;

*CaMOCTOSITENIbHO BBHIOMPATh CIIOCO0 perieHns yueOHou Guszndeckoi 3amaun (CpaBHEHUE
HECKOJIbKUX BAapUAHTOB peIlleHus, BHIOOp Hanboyiee MOAXOMAAIIETO C YUETOM CaMOCTOSITETBHO
BBIZICTIEHHBIX KPUTEPHUEB).

bazoBbie nccnenoBaTenbcKue A1eHCTBUS:

*HICTIOJIb30BATh BOIIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MMO3HAHUS;

*TIPOBOJIUTH TI0 CAMOCTOSITENILHO COCTABJICHHOMY IJIaHY OTBIT, HECTOXKHBIN (pru3rueckuit
AKCIEPUMEHT, HEOOBINOE HCCeT0BaHNEe (PU3UUECKOTO SIBICHHUS,

OIICHUBATh HAa MPHUMEHUMOCTh M JIOCTOBEPHOCTh WH(GOpPMAIMIO, TIONYYECHHYIO B XOJE
MCCIIeTIOBAHUS WU DKCTIEPUMEHTA;

*CaMOCTOSITENEHO (GOPMYIUPOBATH OOOOIICHHSI ¥ BEIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIIEIOBAHUS;



*IIPOTHO3MPOBATH BO3MOKHOE JalbHEHIIee pa3BUTHE (U3NUECKUX MPOIECCOB, a TAKKE
BBIIBUTaTh MIPEIIOI0KEHUS 00 X PAa3BUTUU B HOBBIX YCIOBHIX M KOHTEKCTAX.

Pabora ¢ uadopmarmeii:

*[IPUMEHATH DPAa3JIMYHbIE METOJ/bl, MHCTPYMEHTBI U 3alpoChl MIpU IOUCKE U OTOOpE
nHGOpMAINY WU TAHHBIX C YYETOM MPEUIOKEHHOH yueOHOH (pu3nuecKoil 3a1auu;

*aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M HMHTEPHPETHUPOBATh MH(OPMALMIO Pa3IUUHBIX
BUJIOB U ()OPM IIPEJICTABIICHHS,

*CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpMYy IMpEeACTaBICHUS HHPOpMALUU U
WLTIOCTPUPOBATH pellaeMble 331a4l HECJIOKHBIMU CXEMaMH, JHarpaMMaMy, HHOH TpaguKoi u
WX KOMOWHAIUSMHU.

KomMMmyHUKaTHBHBIE YHUBEPCATIbHBIC YUCOHbIE TEHCTBUS:

*B XOJIe OOCYXJEHMs y4yeOHOTO Marepuaia, pe3yJbTaTOB JIA0OPATOPHBIX pPadOT H
MIPOEKTOB 3aJaBaThb BOMIPOCHI IO CYILIECTBY OOCYXJaeMOil TeMbl W BBICKA3bIBaTh MHJIEH,
HalleJICHHbIE Ha PelleHue 3a/1a4M U MoAJIepKaHue 01aro)KenaTeIbHOCTH OOLIeHUS;

*COMOCTABJISITh CBOM CYXKJEHUS C CYXKICHUSIMHU JpPYTUX YYacTHUKOB JlMaiora,
0OHapyXMBaTh pa3In4yle U CXOJCTBO MO3ULINNL;

*BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX U TMCbMEHHBIX TEKCTaX;

*IyOJIMYHO  MPEJACTaBIATh  PE3yJbTaThl  BBIIIOJHEHHOTO  (PU3UYECKOTO  OMbITa
(aKCcTIepuMeHTa, UCCIIeI0BAaHUs, TPOEKTA);

*IIOHUMATh U UCTIOJIB30BATh MMPEUMYIIECTBA KOMAH/IHOW W HHIMBHIyaTbHON PaOOTHI PH
pelIeHNH KOHKPETHO! (pu3nueckoit mpooiemsl;

*IIPUHHUMATh LEIH COBMECTHOW J€ATENbHOCTH, OPraHW30BbIBaTh JAEUCTBUA MO €€
JOCTHKEHHIO: PacIpelesiaTh PO, oOCYKIaTh MPOILIECCHl U PE3yNIbTaThl COBMECTHOW paboThI,
0000111aTh MHEHHUS HECKOJILKUX JIFOJCH;

*BBINIOJIHATh CBOIO 4YacTb pPabOThl, AOCTHrash KauyeCTBEHHOIO pe3ylbTaTa I10 CBOEMY
HaMpaBJICHUIO U KOOPJUHUPYS CBOU ACUCTBUS C APYTUMH YJI€HAMHU KOMaH/bI,

*OLIEHMBATh KAY€CTBO CBOETO BKJIaJa B OOLIMHA MPOAYKT MO KPUTEPUSIM, CAMOCTOATEIBHO
c(OpMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.

PeryasiTuBHble YHUBEpPcaJIbHbIe yUeOHbIE 1eliCTBUS

Camoopranusanus:

*BBIABIIATH NPOOJIEMBl B KM3HEHHBIX M YUYE€OHBIX CUTYaIMsIX, TPEOYIOIUX Ul PELICHUS
(bu3n4ecKux 3HaHUM;

*OPHEHTUPOBATbCA B pPA3IMYHBIX MOAXOJAaX IPHUHATUSA peIIeHU (MHIUBHIyalbHOE,
IIPUHATHUE PELLIeHUs B IPyIIe, NIPUHATHE PELIeHUi rpymnmoii);

*CaMOCTOSITENIbHO COCTABJIATh QJITOPUTM pelleHus (U3MYecKod 3ajaud WM IUIaHa
UCCIIEIOBaHUST €  y4ETOM  HMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHPOBaTh NpeJiaraéMble BapuaHThl PELICHUH;

*J1es1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIA UHTEJIEKT:

*JlaBaTh aJICKBATHYIO OLIEHKY CUTyallUu U MpeasaraTh rjiaH e€ n3MeHeHHUs,

*00BACHATh MPUYUHBI JOCTHKEHUS (HEJTOCTUKEHHUS) Pe3yIbTaTOB JESITEIbHOCTH, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

*BHOCUTb KOPPEKTUBBI B JEATENBHOCTb (B TOM YHUCIIE B XOJI BBINOJHEHUS (PU3NUECKOTO
UCCIIEIOBAaHUSI WM TPOEKTA) HAa OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHUBIIMXCS CHUTYaLUH,
YCTaHOBJICHHBIX OIIMOOK, BOHUKIIMX TPYAHOCTEH;

*OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIN U YCIOBUAM;

*CTaBUTH ce0s HAa MECTO JPYTroro 4ejoBeKa B XOJe CIOpa WM JUCKYCCHM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHSI U JIOTUKY JIPYTOro;

*IIlpU3HABaTh CBOE MpaBO Ha OMMOKY MNpU pemeHuH (U3NYEeCKUX 337ad WIK B
YTBEPKACHUAX Ha HAyYHBIE TEMBI U TAKOE 5K€ IIPABO APYroro.



HNPEIMETHBIE PE3YJIbTATDBI

K xonmy oOydeHus B 7 Kiacce MpeIMETHBIC Pe3ylIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHPOBAHHOCTh Y O0yUAIOIINXCS YMEHUH:

*HCIIOJIb30BaTh TOHATHS: (U3MYECKUE W XUMHUYCCKHE SBICHUS, HAOIIOJICHHUE,
IKCIIEPUMEHT, MOJCIh, TUIIOTE3a, SAMHHIIBI (DU3MUSCKUX BEIIMYUH, aTOM, MOJICKYJIa, arperaTHbIC
COCTOSIHMSI ~ BemiecTBa (TBEpHOE, IJKUIKOE, Tra3000pa3HOE), MEXaHWYECKOE JIBM)KCHHUE
(paBHOMEpPHOE, HEpPAaBHOMEPHOE, MNPAMOJUHEHHOE), TPACKTOPHUS, PaBHOACHCTBYIOIIAs CHIIA,
nedopmarus (yrpyras, IiIacTHIecKas), HEBECOMOCTbh, COOOIIAONINECS COCY/IbI;

*pa3nuuath sBieHUA (Auddy3usi, TEIIOBOE NBUKEHUE YACTHUIl BEIIECCTBA, PABHOMEPHOE
JBIKEHUE, HEPAaBHOMEPHOE JIBUYKEHUE, MHEPIIUS, B3aUMOJICHCTBYE TEJl, pABHOBECHUE TBEPIBIX TEI
C 3aKpeIUIEHHOM OCBIO BpaIllCHHU S, TIepeaaya AaBJICHUs TBEPIBIMH TEJIaMH, )KUJIKOCTIMHU U Ta3aMH,
aTMoc(epHOe JIaBlieHHe, TUTaBaHUE Tell, TPEBPAILICHNS MEXaHUYECKON PHEPTUH) IO OTTUCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE SIBJICHUE;

*pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (U3MUECKUX SIBICHUU B OKPYXAIOIIEM MUpE, B
TOM uHuciie PU3NUECKHUe SBJICHUS B TPUPOJIC: TPUMEPHI IBIXKEHHS C PAa3JIMUHBIMU CKOPOCTSIMU B
KUBOW W HEXKWBOW TPHUPOJIE, ACHUCTBHE CHUJIBI TPEHUS B TPHUPOJEC U TEXHUKE, BIIMSHUE
aTMoc(hepHOTO JTaBJICHUS Ha )KUBOM OpraHu3M, TUIaBaHUE PIO, phIYard B TEJIE YeI0BEKa, IPH STOM
MEePEBOIUTH MPAKTHUECKYIO 33/1a4y B yU4eOHYIO, BBIICTSATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)
(bu3NYecKuX SABJICHUN;

*OTIMCHIBATh M3YYCHHBIC CBOWCTBA TeN M (DU3WUYECKUE SBICHUS, MCIOIB3YS (PU3NUECKHE
BEJIMYUHBI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa
YIOPYrOCTH, CUJIa TSHKECTH, BEC Tejla, CUJla TPEHHUs, JaBiieHHe (TBEPIOTO Teja, )KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAsl CUJIa, MeXaHudeckass padoTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHIIBI,
K03 (GUIIMEHT MOJIE3HOTO JISHCTBUS MEXaHU3MOB, KWUHETHYECKAsl U MOTEHIMATIbHAS SHEPrus), pu
OTMCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUN CMBICI UCIOJIB3YEMbIX BEIMYMH, UX 0003HAYCHHUSI
U eAMHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIbI, CBS3bIBAIOIINE TAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JAPYTUMHU BEIWYHMHAMHU, CTPOUTH TPaAPUKU M3YyYEHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJIMYMH;

*XapaKTepU30BaTh CBOMCTBA TeJl, (PU3UUYECKUE SBJIEHUS U MPOLIECCHI, UCIOIb3Ys MpaBuia
CJIOKEHHUS CuJI (BIOJb OJTHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUio
paBHOBecHs pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOM
SHEpruM, TMpU OSTOM JlaBaTh CJIOBECHYIO (OpPMYIMpPOBKY 3aKOHAa M 3alKChIBaTh €ro
MaTeMaTH4eCKOe BhIPAKECHUE;

*00BACHATH (PU3NYECKHE SIBICHHUSI, IPOLIECCHl U CBOIMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTYaIUi PAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBISITh MPUUUHHO--CJIEICTBEHHbBIE CBSI3H,
CTpOUTh OO0BACHEHHWE M3 1—2 JOrMYeCKHMX MIaroB ¢ Omopoil Ha 1-2 W3y4eHHBIX CBOWCTBa
(buznuecKux sBIEeHUH, (HU3NYECKUX 3aKOHA UITH 3aKOHOMEPHOCTH;

spemiaTh pacuy€THble 3aauyd B 1-2 feHCTBUSA, HUCHONB3YS 3aKOHBI U (OPMYJIbL,
CBsI3bIBAOIIME (PU3NYECKIE BETUUMHBI: HA OCHOBE aHAIM3a YCIOBHUS 337]aud 3alMChIBaTh KPATKOE
yCIOBUE, TOJCTABIATh (PU3UUYECKHE BEIUYMHBI B (DOPMYIBI U MPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBbIC JaHHBIE, HEOOXOJWMBIC MJs pelIeHUs 3a7ad, OLEHUBATh PEATHCTUYHOCTH
MOJTy4eHHOH (U3NUeCKON BETHUUHBI;

*pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOYKHO PEIIMTh MPU MOMOIIH (PU3UIECKHX METO/IOB,
B OMHCAaHWUU HCCIENIOBAHUS BBIIACIATH MPOBEpsieMOE MPEANOIOKeHHE (TUTIOTE3Y), pa3iudarh U
MHTEPIPETUPOBATH MOJTYYCHHBIN pe3y/lbTaT, HAXOAUTh OIMUOKU B XOJE OMbITA, AETaTh BBIBOIBI
10 €ro pe3ysibTaTam;

*TIPOBOJIUTH OTBITHI IO HAOTIOACHUIO (PU3HUECKUX SIBIICHUN WM QU3UUECKUX CBOMCTB TEN:
(dbopMynupoBaTh MPOBEPSEMbIE MPEANONIOKEHUS, COOUpaTh YCTAaHOBKY W3 IMPEJIOKEHHOTO
000pynOBaHus, 3aMUCHIBATH XOJI OMBITA U (POPMYTUPOBATEH BHIBO/IBI,



*BBINOJIHATH NPSAMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHM, MAcChl Tena, o0bEMa, CUIIbI U
TEMIIepaTyphl C UCIIOJIb30BAHUEM AHAIOTOBBIX U IHU(POBBIX MPUOOPOB, 3aNHUCHIBATh MOKA3aHHS
puOOPOB ¢ YIETOM 3aIJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN;

*IIPOBOJMTH HCCJIEIOBAHNE 3aBHCUMOCTH OJHOW (PM3MUECKOW BEIMYMHBI OT APYrou C
HCI0JIb30BAHUEM IIPSAMBIX U3MEPEHUM (3aBUCUMOCTH IIyTH PAaBHOMEPHO ABMXKYILETOCS Tejla OT
BPEMEHHU JBM)KEHUS Tela, CUJIbl TPEHUS CKOJbKEHUS OT Beca Teja, KauecTBa 00paboTKu
MIOBEPXHOCTEN TEJl W HE3aBUCHUMOCTU CUJIbl TPEHUS OT IUIOLIaJNd CONPUKOCHOBEHUS TEJ, CHJIbI
YIIPYrOCTH OT YIJTMHEHUS MIPYKUHBI, BBITAIKUBAIOIICH CHJIBI OT 00bEMA NOTPYKEHHON YacTH Tema
U OT IJIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH TeJa, OT TJIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJO, YCIOBUH IJIaBaHUS TeJl, YCIOBUI paBHOBECHS phluara U OJ0KOB), y4acTBOBATh
B IUIAHUPOBAHUU Y4E€OHOTO HCCIIEOBaHUS, COOMpAaTh YCTAHOBKY U BBIINOJHATH HM3MEPEHUS,
cienys TpeaoKeHHOMY IUIaHy, (UKCHPOBAaTh pEe3yNbTaThl TMOJYYEHHOW 3aBUCHUMOCTHU
GU3NYEeCKUX BEIMYMH B BUJAE MPEIUIOKEHHBIX TAaONWIl W TPadUKOB, JIeNaTh BBIBOJIBI TIO
pe3ysbTaTaM UCCIIEJOBaHMUS;

*TIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (U3NYECKHMX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPAOTO Tella, CHJIa TPEHUs CKOJIBKEHMS, JaBJICHHME BO3/lyXa, BBITAJKHBAIOIIAs
cuia, JEUCTBYIONIAs HAa MOTPYXKEHHOE B KUIKOCTh TENO, KOADPHUIIMEHT MOJIE3HOTO ACHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HMHCTPYKLUWU: TPU BBINOJHEHUU H3MEpPEHUi
COOMpaTh IKCIIEPUMEHTAFHYIO YCTAHOBKY M BBIYUCIISATh 3HAYEHUE HCKOMOH BEITMUNHBL;

ecOOMIONaTh IMpaBWJIa TEXHUKU Oe€30mMacHOCTH TMpu paboTe ¢ 1abOpaTOpPHBIM
000pyI0BaHUEM;

*YKa3bIBaTh MPUHIIHIIEI ACHCTBUS IPUOOPOB U TEXHUIECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOINecs COCY/bl, OapOMEeTp, pblyar, MOJBUKHBIA U HEMOJABHKHBIN OJIOK,
HaKJIOHHASI IJIOCKOCTh;

*XapaKTepU30BaTh MPUHLHUIIBI JEHCTBUS U3yUYEHHBIX PUOOPOB U TEXHUUECKUX YCTPOICTB
C Omopoi Ha HX oOmnucaHusg (B TOM 4YHUCIE: TMOIIIUIHUKHA, YCTPOMCTBO BOJONPOBOJA,
TUPaBIMYECKUN Tpecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMETp), HCIOJIb3YsS
3HaHUST O CBOMCTBaX (PM3WYECKUX SBJICHHMM | HEoOXoaumble (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

*IIPUBOJUTH TNPUMEPHl (HAXOOUTh HMHPOPMAIMIO O MpUMepax) MPAKTHUYECKOTO
UCIO0JIb30BaHUs (PU3NYECKUX 3HAHHUI B MOBCEIHEBHOM KU3HU JUIs oOecrieueHus 0e30macHOCTH
npu OoOpalleHHuH ¢ NpudopaMH M TEXHUUYECKHMHU YCTPOMCTBaMH, COXpPaHEHUs 3I0POBbS H
cOOIOIGHNS HOPM SKOJIOIMUYECKOT0 MOBEICHUS B OKpYXKaIOLIeH cpene;

*OCYILIECTBIATH OTOOP MCTOYHHUKOB HH(popmanuu B VIHTepHETE B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3aIPOCOM, HAa OCHOBE UMEIOLIUXCS 3HAHUH U TyTEM CpaBHEHUS Pa3IMUHBIX
HCTOYHUKOB BBIIENISATh WH(OPMALIMIO, KOTOpasl SBISETCS MPOTHUBOPEUMBON WMIU MOXKET OBITh
HEJOCTOBEPHOM;

*JICIIOJIb30BaTh MPH BHINOJIHEHUH YYEOHBIX 33JaHHI HAYYHO--MOMYISIPHYIO JTUTEPATypy
(GU3MYECKOTO COJEepXKaHUs, CIPABOYHbIE MaTepHalibl, pecypchl cetu WHTepHeT, BialeTh
npuéMaMu KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3zoBaHuss WHGOpMAlMK U3 OJHOW 3HAKOBOU
CUCTEMBI B JAPYTYIO;

*co3/laBaTh COOCTBEHHbIE KpaTKHE NMHUCHbMEHHbIE U YCTHbIE COOOIIEHUs Ha OCHOBE 2—3
HCTOYHUKOB MH(pOpManuu (U3NYECKOTO COAEp)KaHUs, B TOM 4Hcie MyOIUYHO JeNaTh KpaTKue
COOOIIeHUS O pe3yibTaTaXx MPOEKTOB MM Y4eOHBIX HCCIEIOBaHHWMA, NMPH 3TOM TI'PaMOTHO
UCIOJb30BaTh M3YYEHHBIH MOHATUHHBIA anmapar Kypca (U3HMKH, CONMPOBOXKIATh BBICTYIUICHHUE
MpE3EHTALNEN;

*IIpH BBINIOJHEHUH YYEOHBIX NPOEKTOB U HMCCIEIOBAHUMN pachpeaessaTh 00sS3aHHOCTH B
IpyIIE B COOTBETCTBUH C ITOCTABJICHHBIMU 3a/lauaMu, CIIEIUTh 32 BBITIOJIHEHUEM TUIaHa JeHCTBUH,
aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJCHCTBUE, YUUTHIBAs MHEHUE OKPY/KAIOIIHX.

K xonuy oOydyenus B 8§ kjacce MpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpakaTh c(POPMUPOBAHHOCTH Y OOyUAIOIIUXCS YMEHHIA:



*HCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE ABIDKECHHE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSTHHSI BEIECTBA, KPUCTAIMUECKUE U aMOP(HBIE TeNa, HACHIIIEHHBIH
Y HEHACBIIICHHBIA Map, BIAXXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHsSI SHEPTHs, TEIUIOBOU
JIBUTATeNlb, SJEMEHTAPHBIA JIIEKTPUYECKHIA 3apsijl, DJCKTPUUYECKOE I0JIe, NPOBOJHHKH H
JMAJIEKTPUKH, TIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MAarHUTHOE TI0JIE;

*paznuuaTh SBICHUS (TEIUIOBOE pacUIMpeHHe M CKaThe, TeIulonepeaada, TErIoBOe
paBHOBECHE, CMayMBaHHME, KallWJUISIPHBIC SIBICHHS, WCIApEeHUE, KOHJICHCAIWs, IUIAaBJICHUE,
KpUcTaiu3anus (OTBEepAEBaHME), KHUIICHUE, Tervlonepenada (TerIonpoBOIHOCTh, KOHBEKIUS,
W3IYYEHHUE), SJCKTPU3AIUs TeJl, B3aUMOACHUCTBUE 3apsAIOB, JCHCTBUS AIIEKTPHUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aMMO/ICHCTBIE MarHUTOB, JICHCTBHE MarHUTHOTO IOJISI HA TPOBOTHHK C
TOKOM, JJIEKTPOMAarHWTHAs WHAYKIHS) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PH3UUECKOE SBICHNUE;

*pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PM3UYECKUX SIBJICHUN B OKPY)KalOUIeM MHpE, B
TOM 4YHncIIe pU3HUYECcKHe SIBICHHUS B TPUPO/IE: TIOBEPXHOCTHOE HATSDKEHHE M KaMJUISIPHBIE SBICHUS
B MIPHUPO/IE, KPUCTAIUTBI B IpUpoe, u3nydeHue ColHIa, 3aMep3aHe BOJAOEMOB, MOPCKUE OpH3HI,
o0Opa3oBaHue pOChl, TYMaHa, HHEsI, CHETa, SJIEKTPHUYECKUE SBJICHUS B aTMOc(hepe, DIIEKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJIH, Ipei( IOJIFOCOB, POJIb MArHUTHOTO TOJS IS
KU3HU Ha 3emile, TMOJIIPHOE CHSHUE, TIPU ATOM IMEPEBOJANUTH MPAKTHUECKYIO 33ady B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3NUECKUX IBJICHUN;

*OIMCHIBATh U3YYCHHBIC CBOWCTBA TeNl W (PU3MUYECKHE SIBICHUS, HCIIONB3YS (PU3NUICCKUE
BEJIMYUHBI (TeMIIepaTypa, BHYTPEHHsISI SJHEPTHUsl, KOJIMYECTBO TEIUIOTHI, yACTbHAs TETUIOEMKOCTh
BEIIECTBA, yJeNbHAs TEIJIOTa IUIABIICHHS, YJENbHAas TEIUIOTa IMapooOpa3oBaHUs, YAeIbHas
TEIUIOTa CrOpaHWs TOIUIMBA, KOX(P(UIMEHT TIONE3HOTO NEHCTBHSA TEIUIOBOW MAIIHMHEI,
OTHOCHUTENIbHAsl BIJIAXXHOCTh BO3/yXa, OJJEKTPUUYECKUM 3apsij, cujaa ToKa, DJIEKTPUUECKOe
HampspKeHUe, COMPOTUBIICHHE IPOBOJHUKA, YACIBHOE COMPOTUBJICHHE BeLIECTBa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA), IPHU ONMHMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI
HCIOJIb3YEMbIX BEJIMYUH, 0003HAYEHHS U €AMHULBI (PU3HMUECKUX BETUYUH, HAXOAUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIWYHHY C OPYTMMH BEJIWYMHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (U3NYECKUX BEIUYUNH;

*XapaKTepU30BaTh CBOICTBA TeJ, PU3NUECKUE SBJICHUS U MPOLIECCHI, HCTIOIb3Yys OCHOBHBIE
MIOJIOKEHUS MOJIEKYIISIPHO--KUHETHUECKON TEOPUH CTPOCHUS BEUIECTBA, IPUHIIMUII CYIIEPIO3ULIUU
noJsiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JUisl ydacTka IIelH,
3akoH Jlxxoyns—JIeHIa, 3aKOH COXpaHEHUsl JHEPTUHU, IIPU 3TOM JIaBaTh CIIOBECHYIOGOPMYIUPOBKY
3aKOHA U 3allMChIBaTh €M0 MAaTEMaTHUECKOE BhIPAKCHHE;

*00BACHATH (PU3MUECKHE TPOLECCHI  CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYaIlHii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPUYMHHO-CIICIACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue n3 1-2 mormyeckux maroB ¢ omnopoil Ha 1-2 M3ydeHHBIX CBOMCTBA (PM3MUECKUX
SIBJICHUH, (DU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

spemiaTh pacy€THbe 3amaud B 2—-3 JCUCTBUS, HCIONB3YySd 3aKOHBI U (POPMYIIHI,
CBsI3bIBAOIIME (PU3NYECKIE BETUYMHBI: HA OCHOBE aHaJIM3a YCIIOBUS 33J]aul 3alHChIBAaTh KPaTKOe
yCIIOBUE, BBISBIIATh HEAOCTATOK JAHHBIX JJI PEICHUs 33aJaud, BHIOUpPATh 3aKOHBI U (OPMYIIBL,
HeoOXoauMBble Ul €€ pelIeHMs, MPOBOJUTH PacuéThl W CPABHUBATH IOJYYEHHOE 3HAYCHHE
($u3n4ecKoi BEIMYMHBI C U3BECTHBIMM JJAHHBIMU;

*pacrno3HaBaTh NpoOIEMbl, KOTOPbIE MOXKHO PELIMTh MPU MOMOIIU (PU3UYECKUX METOIO0B,
UCTOJb3ysl OINUCAHWE HCCIIEIOBAHUS, BBIACIATH MPOBEPSIEMOE IPEAIOJIOKEHHE, OIEHUBATh
MPAaBUIBLHOCTH MOPsKA IPOBEJCHUS UCCIIEI0OBAHMUS, JeTaTh BHIBOIBI;

*IIPOBOJMTH OMBITH 0 HAOMIOACHUIO (PU3HUECKUX SIBICHUIN WK (PU3HUECKHX CBOMCTB Tel
(KanuJuIApHBIE SIBICHMSI, 3aBUCHMOCTb JaBJICHMs BO3AyXa OT €ro o0Obéma, TemIeparypsl,
CKOPOCTH TIpollecca OCTBIBAHMSI M HarpeBaHusl MpHU M3IYYEHHMH OT LBETa H3JIydaromen
(mormnomaromniei) MOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOJABI OT TEMIEpPATypbl >KUIKOCTH M
IUIOIIA M €€ OBEPXHOCTH, AIIEKTPU3ALIUS TE U B3aUMOACHCTBUE AIIEKTPUUYECKUX 3aps/I0B,



B3aMMO/ICHCTBHE IIOCTOSIHHBIX MAarHUTOB, BH3YyalM3allds MAarHUTHBIX TOJEH MOCTOSIHHBIX
MarHMTOB, JEHCTBHSI MarHUTHOTO TOJII Ha HMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHmTa,
CBOMCTBA  DJIEKTPOJABHIAaTeNsl  IMOCTOSHHOTO  TOKa):  (OpPMYIHMpOBaThH  IpPOBEpPSEMBIC
MPEINOJI0KEeHUs, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BAHNUS, OTIUCHIBATE XOJI OTIBITA
1 (GOPMYIIUPOBATH BBHIBOJIBI,

*BBITIOJIHATH TPSIMbIE M3MEPEHHUSI TEMIEPaTypbl, OTHOCHUTEIHHON BIIAXHOCTH BO3/YyXa,
CHJIBI TOKA, HAINPSDKEHHS C HMCIIOJb30BAaHUEM AHAIOTOBBIX MPHOOPOB U JATYUKOB (PU3MYECKHUX
BEJIMYUH, CPAaBHUBATH PE3YNIBTATHl U3MEPEHUH ¢ y4ETOM 3alaHHON aOCOIOTHOM MOTPETHOCTH;

*IIPOBOJIMTH MCCIIEJJIOBAHNE 3aBHCUMOCTH OJHOW (PU3MUYECKOW BEIMYMHBI OT APYrod ¢
MCIIOJIb30BAHMEM TPSIMBIX H3MEPEHHH (3aBHCUMOCTh COTIPOTUBIICHHUS TPOBOJHUKA OT €0 JUTHHBL,
TUTOIIA/A TIONIEPEYHOTO CEYCHHS U YIISIIEHOTO COMTPOTHBIICHHS BEIIECTBA MPOBOIHUKA, CHJIBI TOKA,
UAYIIEro Yepe3 MPOBOIHMK, OT HANPSHKEHUS Ha TPOBOIHUKE, HCCIIEIOBAHUE MTOCIIETOBATEILHOTO
W TapajulelbHOTO COCIMHEHWH TPOBOJHHMKOB):  IUIAHMPOBATH MCCIENOBAaHHME, COOMPAThH
YCTAHOBKY W BBITIOJHATH U3MEPEHUSs, CIeAys MPENJIOKESHHOMY TUIaHy, (UKCUPOBATH PE3yIbTAThI
MOJTy4eHHOW 3aBHCHMOCTH B BHJE TaOMWI] W TpaduKOB, AeiaTh BBIBOABI IO pe3yabTaTaM
WCCIIIOBAHUS;

*IIPOBOJIMTH KOCBEHHBIE W3MEPEHUs (U3NYECKUX BEIMYWH (yIeNbHAs TEII0EMKOCTh
BEIIECTBA, COIMPOTHBIIEHUE TIPOBOJHHMKA, pab0oTa M MOIIHOCTh ODIIEKTPUYECKOTO TOKA):
TUTAHUPOBATh W3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys NPEIIOKEHHON
WHCTPYKIINH, ¥ BBIYHUCIISITH 3HAYCHUE BEITUINHBL;

ecOOMIONAaTh TMpaBWiIa TEXHUKU Oe30macHOCTH TMpu paboTe ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

*XapaKTePHU30BaTh MPUHIIUTIBI IEHCTBUS H3YYEHHBIX TPHOOPOB I TEXHUYECKUX YCTPOICTB
C ONOpOM Ha WX omucaHus (B TOM YHUCIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, HapoBas
TypOHHa, aMIlepMETp, BOJBTMETP, CUETUHMK DJIEKTPUUECKON HIHEPrUH, IIEKTPOOCBETUTENIbHBIE
MPUOOPHI, HArpeBaTeNbHBIE AJICKTPONPUOOPH (IIPUMEPHI), AICKTPUUYECCKUE TPEAOXPAHUTEIIH,
AIIEKTPOMArHUT, 3JIEKTPOABUraTelb IOCTOSHHOIO TOKA), HCIOJIb3YSl 3HAHHUS O CBOICTBax
(M3UYECKUX SIBJICHUN U HE0OX0AMMbIe (PU3NUECKHUE 3aKOHOMEPHOCTH;

*pacno3HaBaTh MPOCThIE TEXHUUYECKHUE YCTPOUCTBA U U3MEPUTEIbHBIE PHOOPHI [0 CXeMaM
U CXEMaTHYHBIM pHUCYHKaM (PKMJIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, THUTPOMETD,
JIBUTATE]Ib BHYTPEHHErO CrOpaHMsl, 3JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMbI AIICKTPUUCCKHX
Lenei ¢ MmocieoBaTeIbHbIM U MapaJICIbHBIM COCAMHEHUEM DJIEMEHTOB, pa3jiinyas yCJIOBHbBIE
0003HaYeHUSI TIEMEHTOB AJIEKTPUUYECKUX IIETeH;

*IIPUBOJUTH TNPUMEPHl (HAXOIUTh HUHPOPMAIMIO O MPUMEpPax) MPAKTHYECKOrO
UCIO0JIb30BaHUs (PU3NYECKUX 3HAHWI B MOBCETHEBHOM >KM3HH JJIsi 0OecriedeHusi Oe30MacHOCTH
npu OOpalleHuH ¢ NpudopaMH M TEXHHUUYECKUMHU YCTPOICTBaAMH, COXpaHEHHs 370pPOBbS U
cOOJI0OICHNS HOPM SKOJIOTMUECKOT0 MOBEICHHUS B OKPYXKAIOIIeH cpee;

*OCYILECTBIATH MOUCK MH(DOpPMALIUU PU3NIECKOTO coqiepkanusi B IHTepHeTe, Ha OCHOBE
MMEIOILIUXCS 3HAHUH U MyTEM CPAaBHEHUS TOTOTHUTENbHBIX HCTOYHUKOB BBIICIATH HHGOPMAITHUIO,
KOTOpasi SIBIISIETCS IPOTUBOPEUUBOI HITU MOXKET OBITH HEJIOCTOBEPHOI;

*JICIIOJIb30BaTh MPH BBIMOJIHEHUH Y4eOHBIX 3aIaHUN HAYYHO--TIOMYNIAPHYIO JUTEpPATypy
($U3M4YeCcKOro CoJAep)KaHUs, CHpaBOYHbIE MaTepuanbl, pecypcsl cetu HHTepHeT, BlaaeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMALUU M3 OJHOW 3HAKOBOM
CUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE IMCbMEHHBIE U KpaTKUE YCTHbIE COOOmeHus, 0000mas
MHGOPMAIINIO U3 HECKOJIBKMX MCTOYHUKOB (PU3MYECKOTO COJEpXKaHMs, B TOM YHUCIIE MyOIUYHO
IPEJCTaBIATh pe3yibTaThl MPOEKTHOW WM MCCIENOBATENbCKON JEATENIBHOCTH, IPH 3TOM
IPaMOTHO HCHOJb30BaTh W3YyYCHHbIH TMOHATHHWHBINA amnmapar Kypca (QHU3UKH, COIPOBOXKIATh
BBICTYIIJICHUE TIPe3eHTalueH;

*IIpH  BBINIOJHEHUH YUYEOHBIX MPOEKTOB M HUCCIEAOBAHMM (DU3NYECKUX MPOIECCOB
pacrpenesiaiTh 00513aHHOCTH B TPYIIE B COOTBETCTBUHU C MOCTABJICHHBIMU 33JjauyaMH, CIEAUTH 32



BBITIOJIHEHUEM TUTaHA JICUCTBUH M KOPPEKTHUPOBATH €ro, aJeKBATHO OIICHWBATH COOCTBEHHBIN
BKJIad B ACATCIIbHOCTb TI'PYIIIbI, BBICTpaAUBATh KOMMYHHUKATHBHOC B3aPIMOI[€I>'ICTBHe, IIPOABJIAA
TOTOBHOCTh pa3pemaTh KOHQIUKTHIL.

K xonmy oOydenus B 9 kiacce mpeIMETHBIC Pe3y/IbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(hOPMUPOBAHHOCTH Y OOYUAIOIINXCSA YMEHHIA:

*HUCIIOJIB30BATh IIOHATHUA: CHUCTEMA OTCLIéTa, MarcepuajibHasd TO4YKa, TPaCKTOpU:,
OTHOCHTEIIFHOCTh MEXaHWYECKOTO JBIKECHHA, nedopmanms (yrmpyras, MiIacTU4eckas), TpeHUe,
LEHTPOCTPEMUTEIILHOE YCKOpPEHHE, HEBECOMOCTh M TMEPErpy3KH, IEHTP TKECTH, abCOIIOTHO
TBEPIOE TEJIO, IIEHTP TSKECTU TBEPJOTO TEJa, PABHOBECHE, MEXAaHMUECKHE KOJICOaHUSI U BOJIHBI,
3BYK, MH(PPA3BYK U YJIbTPa3BYK, IJIEKTPOMATHUTHBIC BOJIHBI, IIKAJTA AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JTATBHO30PKOCTbh, CIIEKTPBI UCITYCKAHHS M TOTJIONICHHS, anbda-, OeTa- u
raMmma-usjIydCcHus, U30TOIIbI, AACPHAd SOHCPIreTUKa,

*pa3iuyaTh SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE TMPSMOJIMHEHHOE JIBIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABMKEHUE, CBOOOTHOE MaICHUE TEJ, PABHOMEPHOE JIBIDKCHHE
IO OKpPYXHOCTH, BSaHMOHeﬁCTBHG TCJI, PCAKTHBHOC OBHXXCHHUC, KoJIeOaTeIbpHOE JOBHMKCHUC
(3aTyxaroIue U BEIHYXKJECHHBIE KOJIEOaHHUs), pe30HAHC, BOJTHOBOE JBUKEHUE, OTPAKECHHE 3BYKa,
MPSIMOJIMHENHOE PacCIpOCTpaHEHUE, OTPAKEHHWE M TPEIIOMJICHUE CBETa, TOJIHOE BHYTPEHHEE
OTPaXKECHHE CBETAa, Pa3jIoKEeHHE OEOT0 CBETa B CIEKTP MU CJIOXKEHHE CHEKTPaIbHBIX I[BETOB,
AUCTIEpCUsd CBE€TA, CCTCCTBCHHAsA PaJUOAKTHUBHOCTHb, BO3HHWKHOBCHHUC JIMHENYaTOTO CIICKTpa
I/I3J'Iy‘-IeHI/I$I) 110 OIMMCAHUIO UX XaPaKTCPHBIX CBOWCTB I Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX
naHHOE (PM3UYECKOE SBJICHUE;

*pacno3HaBaTh MPOSBIEHUE U3YYEHHBIX (U3NUYECKUX SIBJICHHUM B OKpyKamoleM mupe (B
TOM YHCJIC (1)H3PI‘—ICCKI/IC SABJICHHA B IIPUPOAC: MMPUIIMBEI U OTJIMBEI, IBMKCHUC IIJIAHET Coneunon
CUCTEMbI, PEaKTUBHOE JBM)KEHHE >KUBBIX OPraHM3MOB, BOCIPHUITHE 3BYKOB >KHBOTHBIMU,
3eMJIETpSICEHHE, CECMUYECKUE BOJHBI, IIyHAMH, 3XO0, I[BETA TE€JI, ONITUYECKHE SBJICHUS B IPUPOJE,
Ouosoruyeckoe JeHCTBHE BUIUMOIO, YABTPA(PHUOJIETOBOIO M PEHTICHOBCKOTO H3JIy4yeHUH,
€CTECTBEHHBIN PaJIMOAKTUBHBIN (POH, KOCMUUYECKUE TY4H, PaJHOaKTUBHOE U3TydE€HUE TPUPOIHBIX
MUHEpAJIOB, JACWUCTBUE pAJAMOAKTUBHBIX W3JydEHUH HA OpraHu3M 4eJoBeKa), IpPH 3TOM
MEePEeBOIUTH MPAKTHUECKYIO 3a7jauy B y4eOHYIO, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKHU)
(bu3nyYecKuX SABJICHUN;

*OINKCHIBATh W3YUEHHBIE CBOMCTBA Tell U (PU3WYECKHUE SBICHUS, UCIOIb3yd (QU3NUECKUE
BEJIMYMHBI (CPEHSSI U MTHOBEHHAs! CKOPOCTh Teja MpU HEPAaBHOMEPHOM ABWKEHUHU, YCKOPEHHE,
NepeMeleHue, MyTh, YII0Bas CKOPOCTh, CHJIa TPEHHUSI, CHJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTrO MAJCHUS, BEC Tela, UMIYJIbC Tela, UMIIYJIbC CHIIBI, MEXaHW4eckas pabora u
MOIIIHOCTbh, MOTEHIIMATbHAS SHEPT U Tela, MOJHATOr0 Ha/l HOBEPXHOCTHIO 3€MIIH, MTOTEHIHAIbHAS
SHEPrusi C)KaToW MPYKUHBI, KWHETUYECKAsk SHEPTus, MOJIHAS MEXaHW4YecKash PHEepPrusi, Nepuoa u
4acToTa KoJieOaHUM, UTHHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTelh
MIPEIOMIICHUS CPEIbl), TP ONMKMCAHUU MPABUIILHO TPAKTOBATH (PU3UUECKHI CMBICI UCHOIB3YEMbIX
BEITUYMH, 0003HAYCHUSI U €IUHUIBI (PU3MUECKUX BEIMYUH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE
JaHHYIO0 (DU3UYECKYI0 BEIMYMHY C JAPYTMMU BEIUMYUHAMHU, CTPOUTH TpaQUKU HU3Y4YEHHBIX
3aBUCHUMOCTEH (U3NYECKUX BEIHUNH;

*XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHHS M IMPOLECCHI, UCTIOIB3Ys 3aKOH
COXpaHEHUsl PHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUs, MPUHUUIT CYNEPIO3UIMU CHJI, MPUHLHUII
OTHOCHUTENBHOCTH [ anuies, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAKEHUS
U TIPEJIOMIIEHHS CBETa, 3aKOHBI COXPAaHEHUs 3apsAl0BOIO MU MAaCCOBOIO YHCEN IPH SIEPHBIX
peakusx, MpU OSTOM JlaBaTh CJIOBECHYIO (GOPMYIHUPOBKY 3aKOHAa U 3allUChIBaTh €ro
MAaTeMaTHYECKOE BbIPAKEHHUE;

*00BACHATH (PU3MUECKHE TIPOIIECCHI M CBOMCTBA TEJN, B TOM YHCIIE U B KOHTEKCTE CHTYaIlHii
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh MPUUYUHHO--CIEACTBEHHBIE CBS3H, CTPOUTH
00BsicHEHHE M3 2—3 JOTUYECKUX IIaroB C OMOPON HAa 2—3 M3YUEHHBIX CBOUCTBA (DU3MUECKUX
SIBJICHUH, (PU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEIH;



speliath pacuy€THBIC 3aJa4K (OMUPAIOIINECS HAa CUCTEMY U3 2—3 ypaBHEHMI), UCHIOJIb3YA
3aKOHBI M (POPMYIIBI, CBS3BIBAONINE (DPU3NICCKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3a/1a4H
3aIHChIBATh KPATKOE YCJIIOBHE, BBISIBIATH HEAOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI W (OPMYIBI, HEOOXOJWMMBIE MJIsi PEIICHUs, TPOBOJUTH pAcCUYeéThl W OICHUBATH
PEAUTMCTUIHOCTD TIOTYYCHHOTO 3HAUCHUST (PU3HUECKON BEIIMYUHBL;

*pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEUIUTh MPU MOMOITH (PU3UYECKUX METOIOB,
WCIIOJIb3Ysl OIMKMCAHUE HCCIEAOBaHUs, BBIICIATh MPOBEPAEMOE MPEAINOIOKEHHE, OLICHUBATh
MPaBUWJILHOCTh TIOPSiIKA TPOBEICHUS MCCIEIOBAaHUsA, JEJaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUN U OTIBITOB;

*TIPOBOJIUTH OIBITHI TI0 HAOFOACHUIO (PU3HUYECKUX SBJICHUHN WTH (PU3HUECKUX CBOUCTB Tell
(u3yyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHUS SHEPruH, 3aBUCHMOCTbH INEpHUOAA
KoJIeOaHUH TIPYKUHHOTO MAasITHUKA OT MAacChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTD OT
aMIUTUTYIbI MaJIbIX KoJIeOaHUM, MPSMOJIMHEITHOE PacIpOCTPAHEHHUE CBETA, Pa3jioxkeHue 0eoro
CBETa B CIEKTp, U3y4Ye€HHE CBOMCTB M300pa)KEHUS B TUIOCKOM 3€pKajie U CBOMCTB M300pa’KeHUS
npeaMeTa B COOMparoIiei JInH3e, HaOI0IeHUE CIUIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JTYUYCHHS):
CaMOCTOSITEJILHO COOMpaTh YCTAHOBKY U3 M30BITOYHOTO HabOpa 000pyI0BaHUsI, OTTUCHIBATH XOJ]
OTIBITA U €r0 PE3YNIbTATHI, POPMYTUPOBATH BHIBOIHI,

*TIPOBOJIUTH TIPH HEOOXOAMMOCTH CEPHUI0 TPSIMBIX H3MEPEHUM, OMpeness cpeaHee
3HAYECHHE M3MEPSIeMON BeMUYUHBI ((POKYCHOE PACCTOSIHUE COOMPAIOIIEH JTUH3bI), 000CHOBBIBATh
BBIOOD crioco0a n3MepeHus (M3MEepPUTEITHLHOTO TPHOopa);

*TIPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTEH (PH3UYECKUX BEIUYMH C HCIOJH30BAHUEM
MPSIMBIX W3MEPEHHH (3aBUCUMOCTHh MYTH OT BPEMEHH IMPH PABHOYCKOPEHHOM JBMIKEHUU 0O€3
Ha4yaJIbHOM CKOpPOCTH, TEpHojJia KOJIeOaHW MaTeMaTHYeCKOro MasTHHKAa OT JUIMHBI HHTH,
3aBHCHUMOCTH YIJla OTpa)KeHHUsl CBETa OT YIJjia MaJeHusl M yria MpeJoMJICHHs OT yIiia MaJeHHusl):
IUTAaHUPOBATh MCCIIEOBaHKUE, CAMOCTOSITEIbHO cOOMpaTh yYCTAaHOBKY, (PMKCUPOBATH PE3YNbTAThI
MOJIyYE€HHOM 3aBUCUMOCTH (PM3NYECKUX BEIMUUH B BHA€ TaOIUI] U TpadUKOB, JeNIaTh BHIBOIbBI 10
pe3yibTaTaM UCCIIeJOBaHMUS;

*IIPOBOJIUTH KOCBEHHbIE H3MEPEHUS (PUIUUECKHX BEIUYUH (CpelHsAs CKOpOCTh H
YCKOpEHHE TeJia PH PaBHOYCKOPEHHOM JABMKEHUHU, YCKOPEHUE CBOOOTHOTO MaJeHHUs, )KECTKOCTh
MPYXUHBI, KOA((OUIUEHT TPEHUS CKOJIBKEHHs, MEXaHu4Yeckas paboTa U MOIIHOCTb, 4acTOTa U
Mepuo/] KosieOaHU MaTeMaTUYeCKOro U MPYKMHHOTO MasgTHUKOB, ONITUYECKAs CUila cOOUparomieit
JUH3bI, PAJMOAKTUBHBIN (OH): IIAHUPOBATH HM3MEPEHUs, COOUpaTh SKCIEPUMEHTAIHHYIO
YCTaHOBKY W BBITIOJIHATh U3MEPEHUS, CIIEAYsl IPEUIOKEHHON UHCTPYKIMH, BBIUNCIISATD 3HAUYEHUE
BEJIMYMHBl W AHAJIM3UPOBATH IMOJIYYEHHBIE pe3ylbTaThl C YYETOM 3alaHHOM MOTIPELIHOCTH
HU3MEPEHUI;

ecOOMIONaTh TMpaBWia TEXHUKU Oe30macHOCTH IMpu pabore ¢ JabopaTOpHBIM
obopynoBaHuem;

*pa3nuyaTh OCHOBHBIE IPU3HAKU U3YUYCHHBIX (PU3NYECKUX MOJICNICH: MaTepruaIbHas TOUKa,
abCoTIOTHO TBEPAOE TEJO, TOUSUHBIN UCTOYHUK CBETA, Iy4, TOHKAs JIMH34, [IJITaHeTapHask MOJIEIb
aToMa, HyKJIOHHasi MO/JIEIb aTOMHOTIO SApa;

*XapaKTepU30BaTh MPUHILIUIIBI ACUCTBUS N3YYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB
C OMopoil Ha WX OmMUCaHUS (B TOM 4HMCIE: CIUAOMETpP, AATYMKU TOJOXKEHHS, PACCTOSHUS H
YCKOpPEHUS, pakeTa, OJXOJOT, OYKH, Tepuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJPI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), UCTONB3ysd 3HAHUA O CBOMCTBaX (PU3NYECKUX
SIBJICHUN U HEOOXOAUMbIE GU3NUECKUE 3aKOHOMEPHOCTH;

*MCIIOJIb30BAaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YUYEHHBIX TEXHHYECKHUX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB NIPU PEIICHUN YUeOHO--TTPAKTHIECKUX
3a/1a4, ONTUYECKHE CXEMBI JJIsl OCTPOCHUS M300paKeHU B TIIOCKOM 3epKalie U coOuparorien
JINH3E;

*TIPUBOJUTH TMPUMEPHl (HAXOAUTh WHQPOPMAIMIO O TMpUMEpax) MPAKTUYECKOTO
WCIOJIb30BaHUs (PU3UYECKUX 3HAHUW B MOBCEAHEBHOW XKU3HU Ui oOecriedeHus] 0€30TacHOCTH



npu obpameHuu ¢ NpudOpaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXpAaHEHUS 3I0POBbS M
COOJIIOJICHHUS. HOPM 3KOJIOTMYECKOTO IOBECHHS B OKPY)KAIOIIEH cpeie;

*OCYIIECTBIATh NOMCK HMHPOpMaluK (U3NYecKoro conepxkanus B HHTepHere,
CaMOCTOSITENIEHO (POPMYIIUPYS TOMCKOBBIN 3aIPOC, HAXOAUTD IMYTH OIPEICICHHS JOCTOBEPHOCTH
HOqueHHOﬁ I/IH(l)OpMaL[I/II/I Ha OCHOBC UMCIOIIIUXCA 3HAHUU U JOINIOJITHUTCIIbHBIX UCTOYHHUKOB,

*JICIIOJIb30BaTh NP BBINOJIHEHUM YYEOHBIX 33JaHUM HAy4YHO--NOMYJISIPHYIO JUTEPATypy
(U3HYECKOTO COJCpXKAHUS, CIPABOYHBIC MaTEpHallbl, pecypchl ceth VIHTEpHET, BIaJETh
npuéMaMi KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3zoBaHusl WMHGOpMAlUU U3 OJHOW 3HAKOBOMU
CHUCTEMBI B IPYI'yIO;

*co3/1aBaTh COOCTBEHHBIE MMChMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE MH(OPMAITUH 13
HECKOJBbKHUX HCTOYHHKOB (I)I/I3I/I‘~ICCKOF0 CoJCprKaHus, Hy6J'II/I'~IHO MNpEACTAaBJIATL PECIYIbTAThI
HpOGKTHOI\/’I HIIN I/ICCJ'IGI[OB&TGJ'ILCKOﬁ ACATCIIBHOCTH, IIPpU O3TOM TI'PaMOTHO HCIOJb30BaTh
M3YYEHHBIN MOHATUIHBIN amnapar u3y4yaeMoro pasjena (pUu3uKd U CONpPOBOXKAATh BHICTYINIEHUE
MPE3EHTAINEHN C YIETOM 0COOCHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM Kontpoabusie TpaxTieckie (uu¢pposrIe)
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecypebi
Paszjnen 1. ®usuka u eé posib B NO3HAHUM OKPYKAIOIIEr0 MUpa
1.1 ®dwusmka - HayKa 0 IpUpoIe 2 BH6H_HOTeKa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.2 PU3MICCKHC BEMHHEI 2 1 https:// m.edsi.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 IO3HAHUS 2 1 BH6H_HOTeKa Lok
https://m.edso00.ru/7f416194
Hroro mo pazgeny 6
Pa3nen 2. I[lepBoHayaibHbIe CBeIeHHs 0 CTPOEHUH BellecTBa
2.1 Ctpoenue BerecTBa 1 bubmorexa I[TOK
https://m.edsoo.ru/7f416194
29 JIBrmykeHre 1 B3aMMOACHCTBHE YaCTHI] 5 1 bu6mmoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 EES;H;I/%Z?S (%.Orlu{/?f 116194
Uroro no pazueny 5
Paznen 3. /IBu:keHne U B3auMojaeiicTBue TeJ
bu6mmoreka [JOK
3.1 Mexanuteckoe Apmkenne 3 https://m.edscl)f).ru/7f416194
3.2 WNuepuus, macca, IIOTHOCTh 4 1 bubmorexa HOK
’ ’ https://m.edsoo.ru/7f416194
bubnnoreka K
33 Cuna. Buper cun 14 L 2 httSs://?nsti?u/?f4l6194
Wroro no pazneny 21



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

Paznen 4. JlaBiieHue TBEPABIX TeJl, JKUAKOCTEH U Ta30B

41 Masnenue. Ilepenaua nasineHuss TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, KUIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 Jlapaenue xKuKocTH > https://m.eds00.ru/7f416194
bu6mmoreka [{OK
4.3 ATMOC(epHOE JaBICHHE 6 https://m.eds00.ru/7f416194
44 JleiicTBHE KUAKOCTH U raza Ha MOTrpyXKEHHOE 7 1 3 bubnnorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro mo pazgeny 21
Pa3nen 5. PaGoTa nu MomHOCTB. JHeprus
bu6moreka [IOK
51 Pabora n MommoCTh 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 HpocThie Mexanu3MEL S 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanuueckas sueprus 4 1 1 https://m.edso00.ru/7f416194
Hroro mo pazgeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3 12



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

8 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m NpOrpaMMEI Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI paboThbI pecypesI
Pasnen 1. TensoBble iBJIeHUS
1.1 CtpoeHnue u CBOICTBa BEIIECTBA 7 bubmaorexa LIOK
' https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 Temnosere mponeccht 21 1 5 https://m.edsg).ru/7f4181ce
Hroro mno pazmeny 28
Pa3nen 2. DjekTpuyeckue H MATHUTHBIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 1 bubmuorexa [JOK
' U MX B3aHMO/ICHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIN STEKTPUISCKUN TOK 20 1 7 Eggg%?;iﬁigorljﬂ f4181ce
bu6mmoreka [JOK
2:3 MaruuTHeIe ABICHM 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 ONCKTPOMATHHUTHAS HHYKIHS 4 https://m.edsoo.ru/7f4181ce
Uroro no pazueny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 68 3 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 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ NpOrpaMMEI Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoThI padoThI pecypesI
Pazgen 1. Mexannuyeckue siBJeHUs
11 MexaHndeckoe IBHKEHHE U CITOCOOBI €ro 10 1 bubmmoreka [{OK
' OTTMICaHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 B3anmoziekcTsHe Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3axonn1 coxpanenns 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pazgen 2. Mexannueckue Koj1e0aHUSA U BOJHBI
2.1 Mexannyeckue KojiebaHus 7 3 Eggg%?;iﬁigorljﬂ f41a426
bub OK
2.2 MexaHu4ecKkne BOJTHBL. 3BYK 8 1 3 htl;lpg'l;llcr)rfeelzjas ;}) ru/7f41a4a6
Hroro mo pazgeny 15
Paznen 3. DjieKTpOMArHUTHOE MOJ1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJIe U 6 9 bubnnoreka [JOK
' AIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 6
Pa3nen 4. CBeroBble sIBJIEHHUS
bu6mmoreka [JOK
4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA 6 2 https://m.edso0.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITUYECKUE TIPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
b K
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 ubmorexa LIO

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



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

Hroro no pazgeny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
b K
5.1 Hcnyckanue v moriomieHne cBeTa aToOMOM 4 1 htilggjj(:;eeléiioru I7f41a4a6
bubnuorexa [JOK
5.2 Crpoenue atommoro spa 6 1 https://m.edsg)lo.ru/7f41a4a6
bubmmoreka [{OK
53 Fnepurie peakin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpHUTETbHO-0000 A0 LN MOTYJIb
6.1 [ToBTOpEeHue 1 06001IeHNE CONEepHKAHUST 9 5 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kiacce https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 27



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

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

-du3uka : /-1 kjaacc : 0a30BbI yPOBEHb | METOAMYECKOE MTOcoOue K yueOHuKy H.
M. Ilepbrnkuna, A. . UBanosa / O. A. Uepnukosa, C. H. ['magenkosa, B. B.
KynpsiBues. — 3-e uza., nepepad. — Mockga : [Ipocsemenne, 2023.

- ®u3suka : 8-1 knacc : 6a30BbIN YPOBEHB : METOMYECKOE TocoOue K yueOHuKky M.
M. Ilepwiikuna, A. Y. Banosa / O. A. Uepnukona, C. H. ['manenkona, B. B.
KynpsiBues. — 3-e uzja., nepepad. — Mockaa : [Ipocsemenne, 2023.

-dusuka : 9-i knacc : 0a30BbIN YPOBEHDb ;| METOAMYECKOE MocoOue K yueOHuky U.
M. [epbrnkuna, E. M. I'yrauk, A. W. UBanoBa, M. A. Tletpooii / O. A.
Uepnukosa, C. H. I'manenkona, B. B. KyapsBues. — 3-e uzj., nepepad. —

Mockaa : [Ipocemenune, 2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

-http://school-collection.edu.ru/
-http://www.ru.convert-me.com/ru
-http://www.elkin52.narod.ru —
-http://class-fizika.ru/
-https://resh.edu.ru/for-pupil
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