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PaGoyas mporpamma no ¢pusznke Ha ypoBHE OCHOBHOTO OOIIIEro 00pa3oBaHUs COCTaBJICHA HA
OCHOBE TIOJIOKEHUM M TPeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypPOBHE OCHOBHOU
0o0pa3zoBaTeNbHOM MIPOTrpaMMBbl, TpelCTaBiIeHHBIX B  DenepalbHOM TIOCYJapCTBEHHOM
0o0pa3oBaTeIbHOM CTaHJapTe OCHOBHOro oOmero obpazoBanusi (PI'OC OO0O), a Takxke C
yuéroMm [IpumepHoii nporpammsel BocnuTanus 1 Konuenuu npenogaBaHus yueOHOro mpeamMeTa
«Du3uka» B o00pa3oBaTelbHBIX oOpraHm3anusx Poccuiickoir dDenepamnuu, peaTH3yIOIINX
OCHOBHBIE 00111€00pa30BaTEIbHBIC TPOTPAMMBI

IMOSACHUTEJIbHA A 3ATTMCKA

Copepxxanne Ilporpammpl HampaBiieHO Ha (POpPMHpPOBAHHE ECTECTBEHHO-HAYYHOU
TPAaMOTHOCTH yYaIllUXCs U OPraHU3aINI0 U3ydeHUs (U3UKH Ha JICITSIIbHOCTHOW OCHOBE. B
HEHl YYMTBHIBAIOTCS BO3MOXKHOCTH IipeaMeTa B peanuzauuu TpedoBanuii ®I'OC OOO k
IUITAHUPYEMBIM JIMYHOCTHBIM M METAIlpeJIMETHbIM pe3yJibTaTaM OOYy4YeHHUs, a TaKxKe
MEXIPEeAMETHBIE CBSA3H €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO
o611ero oOpa3zoBaHus

B nporpamme onpenessitoTcsi OCHOBHBIE LENIM U3y4YeHUs] (PU3UKU HA YPOBHE OCHOBHOT'O
obmiero oOpa3oBaHusl, IUIAHUPYEMbIE PE3yIbTaThl OCBOCHHUS Kypca (PU3UKU: JIMYHOCTHBHIE,
MeTarpeIMeTHBIC, TIPeAMETHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma ycranaBiauMBaeT pacrnpeieiieHue yueOHoro Marepuaia mno rojaaM oOydeHus (1o
KJIaccam), MpejiaraeT NPUMEPHYIO ITOCIeA0BAaTEIBHOCTh HW3YYEHHS TEM, OCHOBAaHHYIO Ha
JIOTUKE Pa3BUTHUS MPEIMETHOTO COJACPKaHHS U yYETE BO3PACTHBIX OCOOCHHOCTEH ydammxcs, a
TaKKe MPUMEPHOE TEMAaTHUUECKOe IUIAaHUPOBaHUE C YKa3aHHEM KOJMYECTBA YacOB HA M3yUCHHUE
KaXIOM TeMbl M TIPUMEPHON XapaKTePUCTHUKOW y4eOHOH JesSTeITbHOCTH  ydYallluXcs,
peanu3zyeMoi Ipu U3yUYEeHUHU ITUX TEM.

[IporpamMmma MOXkeT OBITH HCIIOJIB30BAaHA YUUTEISIMU KaK OCHOBA JJISI COCTaBJIICHUS CBOUX
pabouux nporpamm. [Ipu paspaborke paboueii mporpamMmbl B T€MAaTHYECKOM IUIAHUPOBAHUU
JIOJKHBI ~ OBITh ~ YYTEHBl  BO3MOKHOCTH  HCHOJIb30BaHUSI  JJEKTPOHHBIX  (LU(PPOBBIX)
00pa30BaTEIbHBIX  PECYpPCOB,  SBJISIOMIMXCA  Y4eOHO-METOAMYSCKMMH  MaTepuallaMu
(MyTbTUMEIUHWHBIC TIPOTPAMMBI, DJJICKTPOHHBIC YYCOHWKU W 3aJaYHUKH, DJICKTPOHHBIC
OMOJIMOTEKH, BUPTyaJIbHBIC JA0OPATOPUU, UIPOBBIC NPOTPAMMBI, KOJUICKIIMU ITU(PPOBBIX
00pa3oBaTENbHBIX PECYPCOB), peanu3yromux auaakrudeckue Bodmoxxknoctu UKT, conepxanue
KOTOPBIX COOTBETCTBYET 3aKOHOATEIHCTBY 00 0Opa3oBaHUMU.

[IpumepHas pabGodasi mporpamMMa HE CKOBBIBAE€T TBOPYECKYIO WHHIIMATHUBY YUHUTEIEH M
MPEIOCTaBIsIeT BO3MOXKHOCTH ISl pealu3aliyd pPa3INYHbIX METOJIMYECKUX MMOAXOJ0B K
MpernogaBaHuo (PU3UKH MPU YCIIOBUM COXPAHEHUS 00s13aTEIbHON YaCcTH COIep>KaHusl Kypca.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «®U3UKA»

Kypc ¢usukun — cucremooOpa3yrommil i1 €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MIOCKOJIBKY (PU3UYECKHE 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB M SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouosiorueui, actpoHomue u gusndeckoil reorpadueil. duU3rka — 3TO NPEIMET, KOTOPHIA HE
TOJIBKO BHOCUT OCHOBHOI BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpPa, HO U HPEAOCTaBIISIET
HauboJiee siCHble 00pa3ibl IPUMEHEHUSI HAyYHOI'0 METOJia MO3HAHUs, T € crocoda MOoTydeHUst
JIOCTOBEPHBIX 3HaHUU 0 mupe. Hakonen, ¢pusuka — 3T0 npeamer, KOTOPbIM Hapsy c APYTUMU
€CTECTBEHHO-HAyYHbIMU MpeAMETaMU JIOJDKEH JaTh MIKOJIBHHUKAM IIpeJCTaBICHHE 00
YBJIEKATEJIbHOCTH HAYYHOT'O HCCIIEIOBaHUSI U PaJIOCTH CaMOCTOSATEIBHOIO OTKPBITHUS HOBOTO
3HaAHUSL.

OpHa W3 TaBHBIX 33/1a4 (U3NUECKOro 00pa30oBaHUs B CTPYKTYpE 00IIero oopa3oBaHUs
COCTOHUT B (OPMHUPOBAHUM €CTECTBEHHO-HAYUYHOM TIpPaMOTHOCTH M HHTEpeca K HayKe y
OCHOBHOI Macchl 00y4Yaroluxcs, KOTOpble B JajbHEUIIEM OyJIyT 3aHSITHl B CaMbIX pa3HO-
o0pa3HbIX cdepax nedarenbHOCTH. Ho He MeHee BaKHOM 3aladyeil sIBIISIETCS BBISIBICHUE U
MOArOTOBKA TAJIAHTIMBBIX MOJIOABIX JIFOAEH MJIs1 MPOJAOJKEHUsI 00pa30BaHUs U AajibHEHIIIEH
npodecCUOHATBHON JIeSITEIbHOCTH B 00JaCTU €CTEeCTBEHHO-HAYUYHBIX HCCIIEIOBAaHUM U
CO3/IaHMU HOBBIX TexHojorui. COrjacHO NOPUHATOMY B MEXJIYHAapOIHOM COOOIIECTBE
onpezaenennto, «EcTecTBeHHO-HaydHasi TIpaMOTHOCTB — OTO CHOCOOHOCTH YEJIOBEKa
3aHMMAaTh AaKTHUBHYIO TI'Pa)X/TaHCKYIO MO3UIHUI0 MO OOIIECTBEHHO 3HAYMMBIM BOIpOCaM,
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CBSI3aHHBIM C  C©CTECTBEHHBIMHM  HAayKaMH, H  €ro TOTOBHOCTH  HHTEPECOBATHCA
€CTECTBEHHO-HAyYHBIMH HesIMH. HaydHO IrpaMOTHBIN YEeI0BEK CTPEMHUTCSI y4acTBOBAaTH B
apryMEHTHPOBAaHHOM OOCYXJEHHHU MPOOJIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, 4TO TPEOYET OT HETO CICAYIOIINX KOMIIETEHTHOCTEH:

—Hay4YHO OOBSICHATH SIBJICHUSI,

—OLICHUBATh U ITIOHUMATh OCOOEHHOCTH HAYYHOTO HMCCIICOBaHUS,

—MWHTEPIPETUPOBATh JAHHBIE U HCIOJIB30BaTh HAay4YHBIC JOKA3aTEIbCTBA ISl MOITYYCHHUS
BBIBOJIOBY.

N3yuenne (QuU3NKA CIOCOOHO BHECTH  pemialomuid  BkJIaJg B (OpPMUPOBAHHUE
€CTEeCTBEHHO-HAYYHOMH IpaMOTHOCTH O0YYarOIINXCSI.

HEJIM U3YUEHWA YUEBHOI'O ITPEJIMETA «®U3UKA»

Llenn m3ydeHus (U3MKH HA yPOBHE OCHOBHOTO OOIIETO OOpa30oBaHUs OIPEJICIICHBI B
KoHnnenmuu npenoaBanusi yueOHOro npeamera

«Du3uka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit denepannu, peaM3yIONIUX
OCHOBHBIE  00IIe00pa3oBaTeNbHBIE MPOTPAMMBbI, YTBEpXKIEHHOUW pemenueM Komterun
MunucrepctBa npocsemieHus Poccuiickoii deneparnun, nporokon oT 3 aekadbps 2019 r Ne
[TK-4BH. L{enu uzydeHust GU3UKH:

—IpUOOpETEHUE HHTEpPEca U CTPEMJIEHHUS] OOyYarolUXCsi K HAy4YHOMY M3yUYEHUIO
MPUPOBI, PAa3BUTHE X MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;

—pa3BUTHE NOPEACTABICHUH O HAyYHOM MeETOJe To3HaHus U  (GOpMHUpPOBAHUE
HCCJIEI0BATENILCKOIO OTHOIIEHHUSI K OKPY KAIOILIUM SIBIICHUSM;

—GdopMHUpOBaHUE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yiabTara H3yYE€HHUSI OCHOB
CTpPOCHUS MaTepuu U PyHTaMEHTAIILHBIX 3aKOHOB (DU3HUKMY;

—hopMupoBaHrE TPEACTABICHUNM O PO (DU3WUKHU IJIsi PAa3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TE€XHOJIOTHIA;

—pa3BUTHE TIPEACTABICHUA O BO3MOXHBEIX cdepax Oynaymeid mnpodhecCHOHAITBHON
NeSITEIbHOCTH, CBSI3aHHOW C (U3MKOW, MOATOTOBKA K JajbHeilieMy OOY4YeHHI0O B 3ITOM
HampaBiieHHH. JlOCTI)KEHHWEe »OTHUX IIeJieii Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUSA
oOecrnieunBaeTCs pelIeHUEM CISTYIONINX 3a/1a4:

—IpUOOpeTeHNE 3HAaHUM O JUCKPETHOM CTPOSHUU BEIIECTBA, O MEXaHUYECKHUX, TENJIOBBIX,
AJIEKTPUYECKHUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

—TIMpUOOpPETeHHE YMEHHUH  OMUCHIBATH U  OOBSICHATH  (DU3UUECKHE SIBICHUS C
HCII0JIb30BaHHUEM IOJIyYEHHBIX 3HAHUM;

—OCBOCHME METOJIOB PEIIEHHUs] NPOCTEUIIMX PpACUYETHBIX 3aJad C HUCIIOJIb30BAaHUEM
(uznyeckux Mojenen, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHUN HaOJII0AaTh IPUPOJHBIE SBICHUS U BBINOJIHSITH OMBITHL, JJaOOpAaTOPHbIE
paboTbl M DBKCIEPUMEHTAJIbHbIE MCCIEJOBAHUSI C HCIOJIb30BAaHUEM H3MEPUTEIBbHBIX
pUOOPOB;

—O0CBO€HHE TMpUEMOB paboThl ¢ HHpopManueld (U3NYECKOro COAEpIKAHUsA, BKIIOYas
UH(OPMAITUIO O COBPEMEHHBIX JIOCTHKEHUSAX (PU3UKH; aHAITU3 U KPUTUYECKOE OIICHMBAaHUE
HH(pOopMaIu;

—3HaKOMCTBO cO c(epamu nmpodecCHOHATbHON NEeATEILHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJOTUSIMU, OCHOBAaHHBIMU Ha JOCTHXKEHUSIX (PU3NUESCKON HAYKH.

MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootrBerctBUM ¢ ®T'OC OOO ¢usuka sBiseTcs 00s3aTEIbHBIM MPEIMETOM Ha ypOBHE
OCHOBHOTO 0o0111ero oopa3oBanus. JlaHHas mporpamMma IpeaycMaTpuBaeT u3ydyeHue QU3NKU Ha
0a30BOM ypoBHE B 00BEMe 238 4 3a Tpu roaa oOy4yeHus 1o 2 4 B HEJIeNIo B 7 U 8 Kilaccax v 1o 3
4y B Henemo B 9 kiacce B TemMaTtnueckoMm IUTAaHMPOBAHHMM JUIsi 7 M 8 KIIACCOB IpeJIoiaraeTcs
pe3epB BPEMEHM, KOTOPBIH YyUHMTENIb MOJKET MCIOJIb30BaTh IO CBOEMY YCMOTpEeHHIo, a B 9
KJIacC€ — MOBTOPHUTEITHLHO-0000IIAOIINN MOTYJTb.



COAEP>XXAHUE YUEBHOI'O ITPEJIMETA «®PU3UKA»

7 kJjace
Pa3jnen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY KAIOIEro MUpa

®dusuka — Hayka O npupone. SIBieHus npuponsl (MCl). dusnyecKkue sBICHUS:
MEXaHUYECKUE, TENJIOBbIE, IJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BeaU4YUHbL. M3Mepenue duznueckux BeaudYMH. DPuU3NUecKUe MPUOOPHI.
ITorpemHocTe n3MepeHuit MexayHapoaHasi CucTeMa €JUHMUII.

Kak ¢usuka u apyrue ecTecCTBEHHbIE HAyYKH U3ydaroT Ipupoay. EcrecTBeHHO-Hay4yHbIN
METOJI TIO3HaHMs: HaOJIIOJEHUE, IMOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIJIBUKEHHUE THUIIOTE3,
SKCIIEPUMEHT M0 IIPOBEPKE THUIIOTE3, OOBbsiCHEHHEe HaliromaeMoro sBiaeHus. OnwucaHue
(pu3HUecKux SIBICHUN C TOMOIILIO MOJCIICH.

Hdemoncmpayuu

1. MexaHu4decKkue, TeIJIOBbIE, JIEKTPUUECKUE, MAarHUTHbBIE, CBETOBBIC SIBJICHUSI.

2. ®usznyeckue TpudoOpkl U MpoLEeAypa OPIMbIX U3MEPEHUIN aHAJIOrOBBIM U LHU(PPOBBIM
pUOOPOM.

Jlabopamopnsie paoomut u onovimvi2

1. OnpeneneHue 1eHbI JEICHUS IIKAIbl U3MEPUTEIBHOTO TIpHU-00opa.

2. I3mepeHne pacCTOSTHUM.

3. U3mepenue 00bEMa KUIKOCTU U TBEpAOTro Tena. 4. OnpenenaeHue pa3MepoB MaIbIX TEIL.

5. M3mepenune Ttemmeparypbl IIPpU MOMOIIM >XUAKOCTHOTO TEpPMOMETpa M JaTyuKa
TEMIIEpaTypHl.

6. IlpoBenenue wuccienoBaHUs IO TPOBEPKE THUIIOTE3bl: JAJbHOCTh MOJETA IIApHUKA,
IMYIIEHHOTO TOPU30HTAILHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznen 2. [lepBoHayaiibHbIe CBeIeHUS] 0 CTPOEHMH BelllecTBa

Crtpoenue BemiecTBa: aroMbl W MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, J10Ka3bIBAIOIINUE
JIUCKPETHOE CTPOECHUE BEIIECTBA.

JlBmwkenne yactul] BemiectBa. CBsI3b CKOPOCTH ABUXKEHUSI YACTHUIl C TEMIIEPATYpPOU.
BpoyHoBckoe aBwxkenue, nuddys3us. BzanMoaeicTBue 4acTHI] BEIISCTBA: MPUTSHKCHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUSI BEIECTBa: CTPOCHHE Ta30B, JKUJIKOCTEH M TBEPABIX
(kpucTamIMueckux) Tea. BzauMocBs3b MEX/1y CBOMCTBAMHM BEILIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M HUX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUU BOJEI.

Hemoncmpayuu

1. Habmronenne OpoyHOBCKOTO IBUKEHUS.

2. Habmonenne nuddysun.

3. HabGmntoneHue siBIeHUM, OOBICHSIONINXCS NPUTSHKEHUEM WJIM OTTAIIKUBAaHUEM YacTHIL
BEIIIECTBA.

Jlabopamopnsie pabomuvr u onvimul

1. Ouenka nquaMeTpa aToMa METOJIOM PSZIOB (C UCIIONIB30BaHUEM (oTorpaduii).

2. OnpITH O HAOJIIOAEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI MO OOHAPYKEHUIO JENUCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHUS.

1 MC — »memeHTBI comepKaHUs, BKIIOYAIOIINE MEXKIPEIMETHBIE CBS3H, KOTOpHIE
noApoOHEE pacKPHITHl B TEMATUYECKOM IJIaHUPOBAHUU.
31eck U 1anee NPUBOJAUTCS pacCIIMPEHHBIN MepeueHb 1a00paTOPHBIX padoOT U OMNBITOB,
U3 KOTOpPOTO YYHUTENb JejlaeT BBIOOp I10-CBOEMY YCMOTPEHHIO M C YYE€TOM CIIMCKa
AKCTIEpUMEHTANBHBIX 3aJaHU, TIpeaiiaraemMbeix B pamkax OI'D mo dusuke.



Paznen 3. /IBu:keHHe M B3amMo/ieiicTBHe TeJl

MexaHnuueckoe ABUXKEHHUE. PaBHOMepHOe M HepaBHOMEpHOE JBHKeHHE. CKOPOCTb.
CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUU. PacyéT 1myTH U BpeMEHHU JBUKECHUS.

SIBnenne mHepHMM. 3aKOH MHEpUHUH. B3aumojelcTBuE Tel KaK NPpUYMHA U3MEHEHUS
CKOPOCTH ABMKEHUs Tesl. Macca kak Mepa nHepTHocTH Tena. [lnorHocts BemecTBa. CBsA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIC 00bEMA BEIIECTBA.

Cuna kak XxapakKTepucTHKa B3aummozeucTBus tey. Cuiia ynpyroctd u 3akoH ['yka.
HN3mepeHue cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJIEHUE TArOoTeHUs U cuila TshkecTtu. Cuia
Tsbkecth Ha JApyrux 1wiaHerax (MC). Bec Ttena. Heecomocth. ClioxeHue cui,
HampaBJICHHbIX II0 OJHOW mnpsimoi. PaBHopaelcTtByromas cui. Cuina Tpenusa. Tpenue
CKOJIBXEHHUSI U TpeHue nokos. Tpenue B npupoae u texuuke (MC).

emoncmpayuu

1. HaGnroneHrne MexaHn4ecKoro IBM>KCHUS Tea.

2. I3MepeHne CKOPOCTH MPSIMOJIMHEHHOTO IBUYKEHHUSI.

3. HaOmroneHue siBJICHUSI HHEPITUH.

4. HaOmroieHue M3MEHEHHUsI CKOPOCTH MPHU B3auMOJIEHCTBUM Teil. 5. CpaBHEHHUE MacC MO
B3aUMO/JICCTBUIO TEI.

6. CinoxeHure cuJjl, HalpaBJICHHBIX 10 OJTHOM MPSIMOMA.

Jlabopamopnsie padbomst u onvimeot

1. OmnpeneneHnie CKOPOCTH PaBHOMEPHOTO MABIDKEHHUS (IIApUKa B JKUJIKOCTH, MOJCIH
AIEKTPUYECKOTO aBTOMOOMJIS U T. T1.).

2. OnpeneneHue cpeaHeil CKOPOCTH CKOJIBLKEHHsI OpycKa WM IIapuka IO HaKJIOHHOM
IJIOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPOIO TeA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pACTSDKEHHS (l1e- ¢opMaluu) Opy>KUHBI OT
IPWIOKEHHON CUJIBI.

5. OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHUSI OT Beca Teja U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN -

Pa3nen 4. JlaByieHue TBEPABIX TeJ, )KUAKOCTEH U ra3oB

HaBnenue. CriocoObl yMEHBIIIEHUS U yBEIWUYCHUS JaBieHus. J(aBieHue raza. 3aBUCUMOCTh
JaBleHus Tra3za oOT o00béma, Temneparypbl. [lepemaua paBiaeHust TBEPABIMM TeEJIAMH,
JKUAKOCTSIMH ®W Taszamu. 3akoH [lackamns. I[lHeBmMaThyeckne MalIMHBL. 3aBUCUMOCTH
JIaBJICHUS )KUJIKOCTH OT TyOuHbl. ['mapoctaruueckuii mapamgokc. CooOmIaronecs: cocyabl.
I'mapaBnnyeckre MeXaHU3MBI.

Atmocdepa 3emsin u atMocepHoe naBiieHue. [IpUunuHbI CylecTBOBaHUS BO31YIIHOM
o6onouku 3emnu. OnbIT Toppuuennu. M3mepenne atMmocepHOro aaBieHus. 3aBUCUMOCTh
aTMOC(EpPHOIro JIaBJEHUS OT BBICOTHI HaJ YpoBHeM Mops. I[lpuGopsl mns u3MepeHus
aTMOc(EpHOTO AaBJICHUS.

JleficTBMe KMJIKOCTM M Tra3a Ha NOOrpyKEHHOE B HHUX TeJo. BrelTankuparonias
(apxumenona) cuiia. 3akoH Apxumena. [InaBanue tesn. Bo3ayxoruiaBanue.

Hemoncmpayuu

1. 3aBUCHUMOCTB aBJIEHUS ra3a OT TEMIEPATYPHI.

2. Ilepemava naBiaeHUs )KUJIKOCTHIO U Ta30M.

3. Coobmaromuecs cocyabl. 4. ['uapaBandeckuii mpecc.

5. IIposiBnenne neicTBUst aTMOC(HEPHOTO JAaBICHUSA.

6. 3aBHCHUMOCTH BBITAJKUBAIOIIEH CHIIBI OT O0OBEMA MOrpyXEHHOW YacTH Tela |
IJIOTHOCTH >KUJIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOIICH CHUJIBI BECY BHITECHEHHOM >KUIKOCTH.

8. VYcrnoBue 1IaBaHMs TeN: IUJIaBaHUE WM TIOTPY>KEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIIEHHS MIJIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnusvie pabomsr u onvimot



1. VccnenoBanue 3aBHCHMOCTH Beca Tella B BOJE OT O00BEMa MOTPYKEHHOH B KUIKOCTH
4acTH Tea.

2. OnpeneneHue BBITATKUBAIONICH CHIIBI, JACHCTBYIOIIEH Ha TeEJIO, MOTPYKEHHOE B
JKAKOCTb.

3. IlpoBepka HE3aBHUCHUMOCTH BBITAIKHUBAIOIICH CHIIBI, JICUCTBYIO- IIEH Ha TEJO B
JKHUJIKOCTH, OT MaccChl TeJja.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb BBITAJIKUBAIOLIEH CHUJIbI, JCHCTBYIOLIEH Ha
TEJIO B JKHAKOCTH, OT O0BEMA TOTrPYKEHHOW B JKHJIKOCTh YacTH Tela M OT IUIOTHOCTH
JKUIKOCTH.

5. KoHcTtpynpoBanue apeoMeTpa WIM KOHCTPYHMPOBAHHUE JIOAKH M OIpeAcsieHue €€
rpy30M0abEMHOCTH.

Paznen 5. Pabora u MOIIHOCTB. JHepPrus

Mexanndeckast pabora. MOITHOCTb.

IIpocTteie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHas MockocTh. [IpaBuno paBHOBecus
pbuara. Ilpumenenune mnpaBuia paBHOBecUs pbluara K OJIOKY. «30J10TO€ HPaBUIIO»
mexanuku. KIT/] mpocTeix Mexann3MoB. IIpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckasa sHeprus. KuHermueckas W noteHuuainbHas sHeprus. [IpeBpaimienue
OJTHOTO BH/JIa MEXaHUYECKOUN SHEPIUM B APYTroil. 3aKOH COXPAHEHUS SHEPIrUU B MEXaHUKE.

emoncmpauuu

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomst u onvimeot

1. Omnpenenenue paOOThl CHUJIBI TPEHHUS IIPU PABHOMEPHOM JIBWKEHUM TeJla MO
FOPU30HTAIIBHON [TOBEPXHOCTH.

2. UccnenoBanue ycinoBuili paBHOBecusi pbiuara. 3. Mamepenue KIIJ] nHakimoHHOM
IJIOCKOCTH.

4. zyuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU YHEPTHH.

8 kiacc

Pa3znen 6. TensioBble siBJIeHUs

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKON TEOpUHU CTPOEHUSI BEIIECTBA.
Macca u pazMepbl aTOMOB W MOJIEKYJ. OMNBITHI, MOATBEPKAAIONINE OCHOBHBIC MOJIOKEHUS
MOJICKYJISIPHO-KUHETUUECKOM TEOPUH.

Mogenu TBEPIOTO, KHUIAKOIO U ra3000pa3HOro COCTOSIHMM BellecTBa. Kpucraminueckue
u amopdubeie Tena. OOBICHEHHWE CBOWCTB Ta30B, XUAKOCTEM W TBEPABIX TE€I Ha OCHOBE
MOJIO)KEHUN MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. CMauynMBaHUE U KANIMJUISIPDHBIE SIBICHUSI.
TennoBoe pacuiMpeHue 1 cxaTue.

Temnepatypa. CBsA3b TeMIepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBHUXKEHHUSI YaCTHIL.
Baytpennsisi sHeprusi. CnocoObl M3MEHEHHsI BHYTPEHHEH DJHEpPruM: TerJionepenada u
coBepieHue padbotsl. Buabl Temonepenayn: TEIUIONMPOBOIHOCTh, KOHBEKIIUS, U3JTyYSCHUE.

KonmunuecTtBo TemnoThl. YnaenbHas TEMIOEMKOCTh BelIeCTBAa. TermIooOMeH M TEIIoBOe
paBHOBecHe. YpaBHEHHE TeIIoBOro Oananca. [lmaBineHue u OTBeplieBaHHE KPHUCTATTUYECKUX
BEIIECTB. YJeNbHas TerjoTa ruiaBieHus. [lapooOpazoBanue u KoHAeHcamus Vcnapenue
(MC). Kunenne. YaenpHasi TEIUIOTa MapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYpPbl KUIICHUS
OT aTMOC(epHOTO JTaBJICHUS.

BnaxxnocTts BO3ayXA.

DOHeprus TOIUINBA. Y A€JbHAs TEIJIOTa CTOPAHUS.

[Mpunnumer pabotel TemmoBeix aBuratener KIIJI TermmoBoro asurartens. TemsioBwie
JIBUTATEJIN U 3al[uTa oKkpyxaromieit cpeast (MC).

3aKOH COXpAaHEHUsI U MPEBPAIECHUS PHEPrUM B TEIUIOBBIX Ipoueccax (MC).

Hemoncmpayuu

1. HaGmromenue 6poyHOBCKOTO aBrkeHUs. 2. HaOmronenue nuddy3um.

3. Habmtonenue sIBIEHUM CMaduMBaHUS U KAMUJUISIPHBIX SIBICHUMN.
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4. HabGmoaeHue TEIIOBOTO PACIIUPEHUS TEJl.

5. M3MeHeHue naBieHus ra3a npu U3MeHEeHUH 00bEMa U HarpeBAHUM MJIM OXJIAXKICHUHU.

6. [IpaBuia u3mepenus temmeparypsl. /. Buasl rerionepenaun.

8. Oxna)kJaeHue Py COBEPIICHUU PAOOTHI.

9. HarpeBanue mnpu coBepuieHHH paboTbl BHemHUMH cuiamu. 10. CpaBHeHHe
TEIJIOEMKOCTEHN pa3IMYHbIX BEIIECTB.

11. HaGmroieHuEe KUTICHUS.

12. HaGmroneHue MoCTOSHCTBA TEMIIEPATyPhl IIPH LJIABJICHHUH.

13. Mojenu TeTIOBBIX JBUTATENICH.

Jlabopamopnuvie pabomsl u onvimul

1. OnbITEl O OOHAPYKEHUIO JCHUCTBUS CUIT MOJICKYJIIPHOTO MPUTSIKEHUSI.

2. OnpITH IO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPSHHOW COJIM MIIH caxapa.

3. OnbITHl 110 HAOIIOACHUIO TEIIOBOTO PACHUIMPEHHS Ta30B, KXHUA- KOCTEH M TBEPABIX
Tel.

4. OnpeneneHue AaBIICHUS BO3AyXa B OajljIoHE HITIPUIIA.

5. OnbIThl, NEMOHCTPHPYIOIIME 3aBUCHMOCTH JaBJIEHUS BO3JyXa OT €ero o0béma u
HarpeBaHUs UM OXJIaXICHHUS.

6. IlpoBepka ruNOTE3bl JIMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJOMKA J>KMJIKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.

7. HabGnronenue HM3MEHEHHUs BHYTPEHHEW >HEpruu Tejla B pe3ysbTaTe TeIuloneperadd u
paboTHl BHEITHUX CHII.

8. MccnenoBanue sSIBJICHUS TEIUIOOOMEHA PH CMEIIMBAHUU XOJIOJHOU U TOPSTUEii BOJBI.

9. OnpeneneHre KoJW4YecTBa TEIUIOTHI, MOJYYEHHOTO BOJOM MPHUTEINIOOOMEHE C HarpeThiM
METAJUIMYECKUM LIMJITMHPOM.

10. Ompenenenue ynenbHOM TeroéMKocTH BemectBa. 11. HcecmemoBanme mporiecca
HCITapEHHUs.

12. OmpeneneHre OTHOCUTEIIBHOW BIIAXKHOCTH Bo3ayxa. 13. OmpenencHue yIaelbHOU
TEIUIOTHI IJIaBJICHUS JIbJA.

Pa3nes 7. DnekTpuyeckue H MarHUTHbIE SIBJICHUSI

Onexktpuszaums Ted. [IBa poaa anekTpuueckux 3apsaoB. BzanmonelicTBre 3apsiKEHHBIX Tell.
3akoH KysnoHa (3aBUCHMMOCTB CHJIBI B3aUMOJCHCTBUS 3apsDKEHHBIX TeI OT BEJTUYUHBI 3apsifioB U
PacCTOSIHUS MEXAY TEJIaMH).

Onexkrtpuueckoe  1mione.  Hampsoxk€HHOCTh  syekTpuyeckoro  moss.  IlpuHnun
CYNEPIIO3UIIUM JIEKTPUUECKHUX TT0JIeH (Ha KaUueCTBEHHOM YPOBHE).

Hocurenu anexTpudeckux 3apsiioB. DJIEMEHTApHBIA dJIeKTpuuecKkuil 3apsaa. CtpoeHue
atoMa. [IpoBoHUKH U AUANEKTPUKU. 3aKOH COXpAaHEHUs AJIEKTPUUECKOT0 3apsi/ia.

ONEeKTPUYECKUIT TOK. YCJIOBHS CYIIECTBOBAaHMUs DJIEKTPUYECKOIO TOKA. MCTOUYHMKHN
IIOCTOSIHHOTO TOKa. JIeMCTBUS 3IEKTPUUECKOro TOKa (TEMI0BOE, XUMHUYECKOE, MarHUTHOE).
DJIEeKTpUYECKUN TOKB KUIKOCTAX U ra3ax.

Onextpuueckass nenb. Cuia ToKa. ODJEKTpudeckoe HamnpspbkeHue. ConpoTHBIIEHHE
IIPOBOJIHUKA. YJIEIbHOE COINpPOTHBJIEHHWE BemiecTBa. 3akoH Owma i1 yyacTKa ILENu.
[TocnenoBarenbHOE U TTapaJlJIEIbHOE COETUHEHUE TTPOBOIHUKOB.

PaGoTa 1 MOIIHOCTB 3JEKTpUYECKOro Toka. 3akoH Jxoyns— JleHna. DnekTpudeckue
LIENU U TOTPEOUTEIH JIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3ambikaHUe.

[ToctostHHBIE MarHuThl. B3anmozielicTBME TIOCTOSHHBIX MarHuTOB. MarHuTHoe TIOJIe.
MarnuTtHOe nojie 3eMJIM M €ro 3HaueHue Ui KU3HM Ha 3emuie. OnbIT Opcrena. MarautHoe
TMOJIE AJIEKTPUYECKOTO TOKa. [[puMeHeHne 3JIeKTPOMarHuTOB B TEXHUKE. /[eliCTBME MarHUTHOTO
I0Jsl Ha IMPOBOJHMK C TOKOM. OJIEKTPOJABUIaTelb IOCTOSIHHOrO ToKa. Mcrnonbs3oBaHue
AJIEKTPOJIBUTaTENIEN B TEXHUUYECKUX YCTPOUCTBAX U Ha TPAHCHOPTE.

Onbitel  @apanes. SfIBneHue siekrpomarHuTHOM uHAYKOuH. IIpaBuno Jlenna.
DnekrporeHeparop. CHnocoObl MOJYYEHUS! IJICKTPUYSCKOM SHEpPruu. DIEKTPOCTAHIIMHM Ha
BO300OHOBJIISIEMBIX UCTOUYHUKAX YHEPTHHU.



Hemoncmpayuu

1. DOnekrtpuzanus Tei.

2. JIBa pona 3IEKTPUYECKHUX 3apsiIOB M B3aUMOAEHUCTBHE 3apsIKEHHBIX TEIl.

3. YcTpoicTBO U ieicTBUE deKTpockona. 4. DieKTpocTaTudeckass HHIyKLIUS.

5. 3aKOH COXpaHEHUs JIEKTPUUYECKUX 3aPsJI0B.

6. [IpoBOIHUKH U JTUDIEKTPUKH.

7. MonenupoBaHue CHUJIOBBIX JIMHUN 3IeKTpudeckoro mnossi. 8. MICTOYHMKHU ITOCTOSSHHOI'O
TOKA.

9. JleiicTBHUS PIEKTPUIECKOTO TOKA.

10. DneKTpUUEeCKU TOK B )KUJIKOCTH .

11. I'a30BbIl pa3psi.
12. 3smepenue CHITbI TOKa aMIIEPMETPOM.
13. H3mepeHue H3JIEKTPUUECKOrO HampspKeHUs BoJbTMeTpoM. 14. Peocrat u MarasuH

COIMPOTUBJICHUM.

15. B3aumojieiicTBHE€ OCTOSSHHBIX MarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTH pa3/IeJICHUs MOJIOCOB MarHuTa.

17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHuToB. 18. OneiT Dpcrena.

19. MaranuTHOE 1noJie TOKa. DJIEKTPOMArHuT.

20. JleiicTBME MAarHMTHOTO IIOJsl Ha MPOBOAHUK C TOKOoM. 21. DriexTpoaBurareiib
IIOCTOSIHHOT'O TOKa.

22. VccnenoBaHue sIBJICHUS JIEKTPOMAarHUTHOW MHIYKILIMU.

23. OnbiTer apanes.

24. 3aBUCUMOCTb HaNPaBJICHUSI UHAYKIIMOHHOTO TOKAa OT yCJIOBHI €r0 BO3HUKHOBEHHSI.

25. DIIEKTpOreHepaTop MOCTOSHHOI'O TOKA.

Jlabopamopusie pabomsl u onvimul

1. OnbIThl MO HAOIOICHUIO AJIEKTPU3ALIMY T UHIYKIIMEH U MPU CONPUKOCHOBECHUH.

2. HccnenoBanue AeCTBUS JIEKTPUYECKOTO MOJISI HA TPOBOJIHUKHU U TUAIIEKTPUKHU.

3. Cbopka u mpoBepka pabOThI ITEKTPUUYECKOM IEMH MOCTOSIHHOI'O TOKA.

4. VI3mepeHue U peryIupoBaHuE CUJIbI TOKA.

5. 3amepeHue u peryaupoBaHue HATIPSIKEHUSI.

6. MccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MJIYIIETO Y€pe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OnsITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JEKTPUYECKOTO CO- MPOTHUBIICHUS
IIPOBOJIHHMKA OT €r0 JUIMHBI, IJIOIAN ITONIEPEYHOTO CEYEHNS U MaTepHUaa.

8. IlpoBepka mpaBujia CIOXEHHUSI HANpPsDKEHUH MPHU IOCIE0BAaTEIbHOM COEIMHEHUH
JIBYX pPE3UCTOPOB.

9. IIpoBepka mpaBuJiia sl CUJIbl TOKA IPY HapaJIEIbHOM COEIUHEHUN PE3UCTOPOB.

10. Onpeneneare pabOTHI IEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3ucTop.

11. OnpeneneHnne MOITHOCTH BJIEKTPUYECKOTO TOKA, BBIACIISIEMOM Ha pE3UCTOPE.

12. WccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, HIAYIIEro Yepe3 JiaM- MOYKY, OT
HaIpsKEHUs Ha HEM.

13. Onpenenenue KII/] HarpeBaTens.

14. UccnegoBanrie MarHUTHOTO B3aUMOAEHCTBUSI IOCTOSIHHBIX MAarHUTOB.

15. HM3yueHune MarHMTHOIO IIOJISI HOCTOSSHHBIX MarHUTOB MpPU HUX OOBEAWHEHUM U
pa3aeIeHnu.

16. UccnemoBanue IeHCTBUS SJICKTPUISCKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIbI B3aUMOJEHCTBUS KaTyIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HallpaBJIEHUs TOKAa B KaTyIIKeE.

18. M3ydenue NEMCTBUS MarHUTHOTO IOJIS Ha MPOBOAHUK ¢ TokoM. 19. KoHcTpyHnpoBaHue
Y U3y4Y€HHE pabOThI AJIEKTPOABUTATEIIS.

20. N3mepenune KIIJ[ a51eKTpoiBUTaTeIbHOM YCTaHOBKH.

21. OnBITEI IO WCCIEIOBAHUIO SIBJICHUS DJICKTPOMAarHUTHOW WHAYKIIMHU: HUCCIIETOBaHUE
M3MEHEHHUI 3HAaYEHUs U HAIIpaBJICHUs] MHAYKIIMOHHOTO TOKA.
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7 KJace

Pa3nen 8. Mexannueckue siBJIeHUs

Mexanndeckoe ABMKeHHEe. MaTtepuanbHas Toyka. Cucrtema oT- cuéta. OTHOCUTEIBHOCTh
MEXaHMUYECKOro JBHXKEHUsA. PaBHOMepHOe mnpsMoJinHelHoe naBuxeHue. HepaBHoMmepHoOe
npsiMoJinHeHoe JBMkeHue. CpesHsisi 1 MITHOBEHHAasi CKOPOCTh TeJia MPU HEPaBHOMEPHOM
JIBUKCHUMU.

VYckopenue. PaBHOyCKOpeHHOE mpsiMOJIMHEHHOE aBMkeHue. CBOOOIHOE mMaacHHUE.
OnmnpiTsl ["anues.

PaBHOMepHOE ABMXKEeHUE O OKpyx)HOCTH. [lepmon m dactora 00- pamienus. JluneitHas u
YIJ10Basi CKOpOCTU. LIeHTpoCcTpeEMUTEIIBHOE YCKOPEHUE.

IlepBeiii 3akoH HproroHa. Brtopou 3akoH Herorona. Tperuit 3a- koH HproTOHA.
[TpuHIMI cynepno3unyu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cujia TpeHUs: CUila TPEHUSI CKOJbXXEHUSI, CUJIa TPEHUS
IOKOsI, IPYTHUE BUABI TPEHUS.

Cuia TSODKECTM W 3aKOH BCEMHPHOTO TSITOTECHHsS. Y CKOpPEHHE CBOOOTHOTO TaJICHUS.
JBmxenne mnaner Bokpyr Connua (MC). IlepBas kocmuueckass ckopocts. HeBecomocTh u
neperpys3Ku.

PaBHOBecue MaTepruaibHOM TOYKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIIEHHON OChIO BpameHusi. Mo- MeHT cuibl. LleHTp TskecTH.

Nmnynsc tena. U3menenue nmiynbca. UMmiynbe cuinbl. 3aKOH COXpaHEHUsI UMITYJIbCA.
PeaktuBnoe nBuxenue (MC).

Mexannyeckasi padboTta U MOIITHOCTh. PaboTa CUIT TSIKECTH, yIIpy-rocTH, TpeHus. CBsi3b
SHEpruu u padoThl. [loTeHIMaNMbHaAsT YHEPrus Teja, MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MIIH.
ITorennmanbHass »Heprust cxaroul npyxuHbl. Kunetnueckas sHeprus. Teopema o
KUHETUYECKOI SHEPTUU. 3aKOH COXPaHECHUSI MEXaHUUYECKOM SHEPTUU.

lemoncmpauuu

1. HaOmroieHne MEXaHU4eCKOro JIBUXKEHUS TeJla OTHOCUTEIIBHO Pa3HbIX TeJl OTCUYETA

2. CpaBHeHHE IYTEH W TPACKTOPWUM JBMOXKCHUSI OJIHOTO M TOTO JKE TeJla OTHOCHTEIHHO
pa3HbIX TEJa OTCUETa

3. I3amMepeHne CKOpOCTH U YCKOPEHUS TIPSIMOJIUHEHHOTO JIBUXKESHUSL.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS -

5. HabGmronenue ABMKEHUS Teja MO OKPYKHOCTH.

6. HaOmroieHne MEXaHWYECKUX SIBJICHUM, MPOUCXOANIINX B cucTemMe oTcuéra «Temexkar»
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCHUTEIHLHO KabuHeTa (PU3UKHU.

7. 3aBUCUMOCTh YCKOPEHHSI Te€ja OT MacChl Tejla U JEUCTBYIOIIECH HA HETO CHUJIBL.

8. HaOmronenue paBeHCTBA CUIl MpH B3aumojaeicTBuu ten. 9. MameHeHue Beca tena mpu
YCKOPEHHOM JBUKECHUH.

10. INepenava umIyibca MpU B3aUMOACHCTBUU TE.

11. TIpeoOpa3oBaHusl SHEPrUU MPU B3aUMOJIEHCTBUU TEIN.

12 CoxpaHeHune UMITyIbca MPU HEYIIPYTOM B3aUMO/I€HCTBUH.

13. CoxpaHeHne uMITyabca mpu abCOMIOTHO YIIPYroM B3aMMOJICHCTBHUU.

14. HaGmroneHue peaKTUBHOTO IBMXKECHHUSI.

15. CoxpaHeHue MexXaHWYECKOW HSHEpruu Ipu cBoOomHOM maneHnu. 16. CoxpaneHue
MEXaHUYECKOU PHEPTUU TIPU ABMKCHHUHU TeJia MO/

JICUCTBUEM NPYKUHBI.

Jlabopamopnusie pabomsl u onvimolt

1. KoncTpyupoBanue TpakTta Uil pa3roHa U JAJIbHEUIIIErO paBHO- MEPHOTO JABUKEHUS
[IapuKa MM TEJICKKH.

2. OmnpeneneHue CpeHEW CKOPOCTH CKOJIBLKEHHUsI OpycKa WJIM ABMIXKCHUS IIapuKa IO
HAKJIOHHOM IVIOCKOCTH.

3. OmpeneneHne yCKOpPEHHUsS Tejla MPU PAaBHOYCKOPEHHOM JBHIKEHHU MO HAKJIOHHOU
IUIOCKOCTH.



4. VccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH MPHU PAaBHOYCKOPEHHOM JABHUXKEHUU 0e3
HAYaJIbHOU CKOPOCTH.

5. IlpoBepka THIIOTE3BI: €CIIM TP PABHOYCKOPEHHOM [BIKEHHM O€3 HadaIbHOMU
CKOPOCTH IIYTH OTHOCSITCS KaK psiJi HEUETHBIX YHCEJ, TO COOTBETCTBYIOIIHE IIPOMEXYTKHU
BpPEMEHHU OJMHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHUS OT CHJIbI HOPMAJIbHOTO
JIaBJICHUSI.

7. Omnpenenenne kodpdUIIMEHTa TpeHUs CKoabxeHus. 8 OmnpeneneHue XKECTKOCTH
Py KUHBI.

9. Ormpenenenue paOOThl CUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKCHHHM Tejla IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Ompenenenue paObOTHI CHIBl YOPYrOCTH NPU IOABEME Ipy3a C HUCIOIb30BAHUEM
HEIMOJABU>XKHOT'O U MOJABUXKHOTO OJIOKOB.

11. N3yyeHue 3aKOHA COXpPAHEHUS SJHEPTUU .

Pa3znen 9. Mexannueckue KoJieGaHus U BOJTHBI

Konebarenpnoe nBuxenue. OCHOBHbBIE XapaKTEPUCTUKHU KOJeOaHUM: mepuo/l, 4acToTa,
amMmunTyaa. MareMaTud4ecKul W NOpPYXKUHHBIM MasTHUKU. lIpeBpaiieHue sHeprum Ipu
KO0J1€0aTeIbHOM JIBHXKEHUM.

3aryxaromue kojebaHus. BpiHykaeHHble KkonebaHus. Pe3onaHc. MexaHuueckue
BoiHBI. CBOMCTBa MEXaHWYECKUX BOJH. [Ipo- monpHBIE W monepeyHble BOJHBI. J[uHa
BOJIHBI U CKOpPOCTH €€ pacrpocTpaHeHHs. MexaHuuecKhe BOJHBI B TBEPAOM Telle,
cericmuueckue BoHbI (MC).

3Byk. ['pomMKkoCTh 3ByKa u BbicoTa ToHa. OTpaxkeHue 3Byka. MIH(dpa3ByK U yJIbTpa3ByK.

Hemoncmpayuu

1. HaGnronenue koJsieOaHUM Tea IO ASHCTBUEM CHJIbI TSHKECTHU CHJIBI yIIPYTOCTH.

2. Habmonenue kosiebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOmronenne BBIHYXJICHHBIX KOJICOaHWH U pe30HaHCa.

4. PacnpocTpaHeHHE MPOJOJIbLHBIX U MONEPEUYHbIX BOJIH (Ha MOJE-JH).

5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOThL. 6. AKYyCTUYECKHI pE30HAHC.

Jlabopamopnusie pabomsl u onvimol

1. OmnpeneneHue 4acTOTHI U NIepUOJIa KOJIeOaHUM MaTEeMaTUYECKOI0 MasiTHUKA.

2. OmnpenerieHUe YacTOTHI U TIEPUOJIa KOJIeOaHW TPy KUHHOTO Ma SITHUKA

3. HccnenoBaHue 3aBUCUMOCTH IepUOJa KoJieOaHMM MOABEIIEHHOIO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. UccrnegoBaHue 3aBUCUMOCTHU IepHOJa KoJieOaHUN MPYKUHHOTO MasiTHUKa OT MAaccChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTHU Meproga KOJIeOaHUM rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl rpysa.

6. OmneIThl, JEMOHCTPUPYIOIIUME 3aBUCUMOCTh Mepuoaa KojeOaHUM Mpy>XHHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. I3sMepeHne yCKOpeHusi CBOOOIHOTO TIaICHUS.

Paznen 10. DiieKTpOMarHuTHOE MoJie H 3JeKTPOMATHUTHbIE BOJHBI

DJIEKTPOMarHUTHOE II0JIe. OJEKTPOMAarHuTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMATHUTHBIX
BoiH. I[llkana »JeKTpOMarHUTHBIX BOJIH. VCIOJIb30BaHHE >JIEKTPOMArHUTHBIX BOJH JJIsI
COTOBOM CBSI3H.

ODnekTpoMarHuTHas npupojaa cBeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHoBBIC CBOMCTBA cBeTa. JlabopamopHusie pabomsl u onvimol

1 U3yyeHne cBOMCTB AJIEKTPOMArHUTHBIX BOJH C IIOMOIIbI0 MOOMIBLHOIO TenedoHa.
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Paznen 11. CBeToBbIe AIBJICHUA
JlydeBas moaenb cBera. Mctounuku cBeta. [IpsiMonuHEHOE pacopoOCTpaHEHUE CBETA.
3armenus CoisHua u JIyael. Otpaxkenue cBeta. [inockoe 3epkano. 3aKOH OTpaKeHUs CBETA.
[Ipenomienue cBera. 3akoH npesnomiieHus ceera. [loHOe BHyTpeHHee OTpa)KeHHE CBETa.
Hcnonp3oBaHue MOJTHOTO BHYTPEHHETO OTPAKEHHUSI B ONTUYECKUX CBETOBO/IaX.
JIunza. Xox nydedt B nmH3e. OnTuyeckas cucrema (Qoroarnmnapara, MHUKpPOCKOIa M
teneckona (MC). I'ma3 kak ontudeckas cucreMa. ban3opykocTs U JaliIbHO30PKOCTb.
Paznoxxenue Oemoro csera B criekTp. OnbiTel HbtoToHa. CliokeHHE CIIEKTPaJIbHBIX
BeToB. J{ucrniepcus ceera.
emoncmpayuu
IIpsiMmosHEHOE pacIpPOCTPAHEHUE CBETA.
OTpaxeHue cBeTa.
[Monyuenne n3o6pakeHU B MJIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaliax.
IIpenomienue ceera.
OnTU4YeCcKU CBETOBOI.
Xon mydei B coOuparomieii JuH3e.
Xon Jiydel B pacCEenBarolICHi JINH3E.
[Torydyenne n300pa>keHUH € IIOMOIIBIO JIMH3.
[Tpunuun pevictBus ¢doToanmapara, MUKPOCKONA M TeJECKOIIa.
Mopaens rnasa.
11.  PaznoxeHue 6enoro cBera B CHEKTP.
12.  TlomyueHnme 6e10T0 CBETA IPHU CIIOKECHUH CBETA PA3HBIX IBETOB.
Jlabopamopnsie padbomst u onvimeot

O 0 N W

Ju—y
<

1.  HccienoBaHue 3aBUCUMOCTH yTIJla OTPAXKEHUsI CBETOBOIO JIy4aoT yTIJla IIaJACHU.

2.  H3yyeHume XapaKTEpUCTHK M300paKeHUs peIMeTa B IIJIOCKOM 3€pKaje.

3.  HccnenoBanue 3aBUCHMMOCTH yIJIa IIPEJIOMIICHHsI CBETOBOIO Jly4a OT yrja MaJeHUs
Ha I'PaHULIE «BO3IYyX—CTEKIIO.

4.  Tlomydenue n300paK€HUI C MOMOIIBIO COOMPAIOIIEH JTMH3HI.

5. Omnpeaenenue POKYyCHOro pacCTOSIHUS U ONTUYECKON CHJIbI COOUPAIOIIEH JTUH3bI.

6.  OnbIThI 1O Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7.  OnbITBl MO BOCHPHUATHIO I[BETA MPEAMETOB NPH HUX HAOIIOJECHHUU Yepe3 IIBETOBBIE
(bUBTPBHI.

Pa3gea 12. KBanroBblie ABJIeHUS

OmnbiTel Pezepdopaa u mmanerapHast Moaesns aroma. Monens atoma bopa. Mcnyckanue u
noryoieHue ceera atromom. KBanTsl. JInHeiiuaTelie CIEKTPBHI.

PanuoaktuBHOCTh. Anbda-, Oeta- U ramma uznydeHus. CTpoeHHE aTOMHOIO sijpa.
Hyknonnas Moaens aTOMHOTO sijipa. 30ToMbI.

PanunoaktuBHBIE peBpanienus. llepruon nmomypacnana aTOMHBIX AAEP.

SlnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiIOBOTO M MACCOBOTO YHCEJN. DHEPrus
CBsI3M aTOMHBIX sfep. CBs3p Macchl M JHEPruu. Peakuun cuHTE3a WU JEJIEHUS sIIEp.
HNctounuku snepruu Comnna u 38310 (MC).

SnepHas sHepretuka. J[eWCTBUsS paJgMOAKTUBHBIX H3JIy4YEHUW Ha YKUBBIE OPTraHU3MBbI
(MO).

Hemoncmpayuu
CrieKkTpbl U3JIyUYEHHUs U HOTJIOICHUS.

CriexTpbl pa3IUYHbIX Ia30B.

CoexTp Bogopoja.

Hab6mronenue TpekoB B kamepe Buibcona.

PaboTta cuérunka HOHU3UPYIOIIUX U3ITYyYEHUH.

Perncrpanust usnydeHuss OpUPOAHBIX MUHEPAIOB M MPOILYKTOB.
JIaﬁopamopuble paoomosl u onvimul

1.  HabGnroneHue CIUIONIHBIX U JIMHENYAThIX CIIEKTPOB HU3JIyYEHUS.

2. HccnenoBanue TpekoB: U3MEPEHHUE SPHEPTrUU YACTHUIBI MO TOPMO3HOMY ITyTH (IO

ok W
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doTtorpadusim).

3. M3mepenue paauoakTuBHOTO (hoHa.

IHoBTOpHUTEIBbHO-0000 AU MOAYJIb

[ToBTOpUTEIBLHO-0000IIAIOINN MOYJIb MIPEIHA3HAYECH /I CUCTEMAaTU3allui U 0000IIeHUs
MPEIMETHOTO COJICPXKAHUSI U OMbITA NESITEILHOCTH, MPHOOPETEHHOrO MPHU W3YYCHUH BCETO
Kypca (PU3MKH, a TakkKe I MOATOTOBKHM K OCHOBHOMY T'OCYyJAapCTBEHHOMY JK- 3aMEHY IO
dbusuke 17151 00yUarOmMXCsl, BRIOPABIINX 3TOT YUCOHBIN MIpeaMeET.

[Ipy w3ydYeHWW MOAHHOTO MOMAYJIS PEANU3YIOTCSI W CHCTEMaTHU3UPYIOTCS BHJIBI
JICSITEIBHOCTH, HA OCHOBE KOTOPBIX OOECIeUYUBAaCTCsl JIOCTMIKCHHE TMPEIAMETHBIX |
METaIpeIMETHBIX TNIAHUPYEMBbIX Pe3yIbTaTOB 00yUeHUs, GOPMUPYETCS €CTECTBEHHO-HAYYHAs
rPAaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCJICAOBAHUS SBICHUU TPUPOJBI M TEXHUKH,
OBJIQJICHUEC YMEHUSMH OOBSCHITH (PU3UUECCKUE SIBICHUS, MPUMCHSIS IIOJIydYeHHbBIC 3HAHUSI,
peuiaTh 3a7a4u, B TOM YHCJIe KAaYEeCTBEHHBIE U DKCIIEPUMEHTAIbHEIC.

[IpuHIMIIUAIEHO AESATEIIPHOCTHBIM XapaKTep TaHHOTO pasjelia peajn3yeTrcs 3a CUeT
TOTO, YTO YYalllheCs BBIMOJHSIOT 3aJaHUS, B KOTOPBIX UM IpEIIaracTcs:

Ha OCHOBE IOJIyYCHHBIX 3HAHWW paclio3HaBaTh U HAYYHO OOBICHATH (PU3HUYCCKUE SIBIICHUS B
OKpY KaroIIel MpUpoJIe ¥ TOBCCTHEBHOM )KU3HU;

HCTIOJIB30BaTh HAyYHBIE METOAbI MCCIICAOBAaHUS (PU3HMUCCKUX SIBJICHHH, B TOM YHCIE IS
MIPOBEPKH THUIIOTE3 U MOJIYISCHHS TSOPETUICCKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIC OCHOBBI HanbOoJiee BaXKHBIX JOCTHIKCHUH CO- BPEMEHHBIX
TEXHOJIOTHUI, HAI[pUMEP, MTPAKTHYSCKOTO HCIIOJIL30BaHUS PA3JIMYHBIX UCTOYHUKOB DHEPTUHU
Ha OCHOBE 3aKOHa Ipe- BpAIICHUSI U COXPAHCHUS BCEX U3BECTHBIX BHIOB YHEPIUH.

Kaxkmass w3 TeM JaHHOrO pa3jeiia BKIHYACT JKCICPUMEHTAIBHOE HCCIICIOBaHUC
oboOmraromero xapakrepa. Pa3nen 3aBepuiaercs MpoBEICHUEM TUArHOCTUYECKOW U OIIEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBI.

IDIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A YUEBHOI'O ITPEJAMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMS

N3yuenne ydebHOro npeamera «®u3nuka» Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs
JIOJHKHO — oOecreuynBaTh JOCTHMIXKEHUE CIIEAYIOIIMX JIMYHOCTHBIX, METAlpEeIMETHBIX U
IIpeAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

JJMYHOCTHBIE PE3YJIbTATbHI

Ilampuomuueckoe eéocnumanue:

—IIpOSIBIIEHNE UHTEpPECca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hu3nueckoi
HayKH;

—II€HHOCTHOE OTHOIIEHUE K JIOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PU3UKOB.

I'pasicoanckoe u oyxoeno-npaecmeennoe 60Cnumanue:

—TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHHMH OOIIECTBEHHO- 3HAUYUMBIX U
STUYECKUX NPOOJIEM, CBA3aHHBIX C MIPAKTUUYECKUM IIPUMEHEHUEM JOCTHKEHUMN (PU3UKY;

—O0CO3HaHHE Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUYEHOTO.

Icmemuueckoe éocnumanue:

—BOCIIPUSITUE OCTETUYECKUX KadecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTIO
IIOCTPOEHMUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTU. Ilennocmu nayunozo nosnanusn:

—OCO3HaHUE IE€HHOCTH (PU3NYECKOll HayKH KaK MOIIHOTO HHCTPYMEHTa MO3HAHMUS
MHpa, OCHOBBI pa3BUTHS TEXHOJOTUH, BaKHEN- IIIEW COCTABIISIOLIEN KYJIbTYPHI;

—pa3BUTHE HAY4YHOH  JI0003HATEIBHOCTH, MHTEpeca K  HMCCIEI0BaTEIIbCKON
JIESITENBHOCTH.

Dopmuposeanue KyJ1omypbol 300p06bs u IMOUUOHATIBHOZO
onazononyuus:

—OCO3HaHHE IIEHHOCTH 0e30macHOro obpa3a >KHM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH TIpaBWJI O€30MacHOro IMOBEJAEHUsI Ha TpaHCIOpPTEe, Ha Joporax, c
BJIEKTPUYECKUM M TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIITHUX YCIOBUSIX;
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—CchOpMHUPOBAaHHOCTh HaBbIKa pe(IICKCUH, TPHU3HAHHE CBOEro IIpaBa Ha OIMUOKY U
TaKOTO € IpaBa y APYyroro 4yejioBeKa.

Tpyooeoe éocnumanue:

—AaKTUBHOE y4YacTHE€ B PEIICHUM MNPAaKTUYECKUX 3aaad (B paMKaX CEMbH, IIKOJIbI,
ropojia, Kpasi) TeXHOJIOTUYECKON U COLMAIILHON HAIIPaBJIEHHOCTH, TPEOYIOIINX B TOM YHUCJIE
" (UBUYECKUX 3HAHUM;

—MUHTEpeC K NPaKTUUYECKOMY U3yUEeHHUIO Tpodeccuii, CBA3aHHBIX C (DU3UKOIA.

IKonrozuueckoe eocnumanue:

—OpHUEHTaIMs] Ha TIPUMEHEHUe (DU3UYECKUX 3HAHUU I pEIICHUs 3a7a4 B 00JIacTh
OKpY>Karollled cpelibl, MIaHUPOBAHUS MOCTYIIKOB U OLIEHKHU UX BO3MOKHBIX TTOCIEICTBUMN JIJIst
OKpY’Karolieu cpeaspl;

—OCO3HaHUE TI00ATILHOTO XapaKTepa dKOJIOTHUYECKUX MPOOIeM U IyTeH UX pelIeHus.

Aoanmauusn ooyuarouwezocs K UBMEHATOUUMCA ycaosuam
COUUAIBbHOU U RPUPOOHOIL CPEOobl.

—TIOTPEeOHOCTh BO B3aHMMOJICMCTBUM TMPU BBINOJHEHUM MCCICAOBAHUNH UM MPOEKTOB
(bu3ugeckoil HamPaBJICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JPYTHX;

—TIIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO €SI TeIbHOCTE;

—TIOoTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHWM, B TOM 4Yucjie (POpMyIHpOBaTh HUJIEH,
TIOHSTHS, TUIIOTE3bI O (PU3UICCKUX O0OBEKTaX U SIBICHUSIX;

—O0CO3HaHue J1e(pUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTH (DU3UKY;

—IUTAHUPOBAHUE CBOCTO Pa3BUTHSI B IPHOOPETCHUN HOBBIX (PU3MUCSCKUX 3HAHUIA;

—CTpEMJICHHE AaHaJU3UPOBaTh U BBISBIATH B3aUMOCBS3M IIPUPOJBI, OOIECTBA U
SKOHOMHKH, B TOM YHCJIE C HCMOIb30BaHUEM (PU3UICCKUX 3HAHUM,

—OIIEHKa CBOUX JEHCTBUU C Yy4ETOM BIIUSHHUS Ha OKPYXKAIOIIYIO CpPEay, BO3MOXKHBIX
rJ1I00aJTbHBIX TTOCJIEICTBUM.

METANIPEAMETHBIE PE3YJIbTATBI
VHuBepcanbHble M03HABATENbHbIE 1EHCTBHSA

ba3oevie nocuueckue oeiicmeu:

—BBIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBJICHUIA);

—YyCTaHaBJIMBaTh CYIIECTBEHHbII MNPU3HAK KJIACCU(UKALIMM, OCHOBAaHUS  JUISL
0000111eHNs U CpaBHEHUS;

—BBISIBIISITh 3aKOHOMEPHOCTU U IPOTUBOPEUHS B pacCMaTpUBAaEMBbIX (haKTax, TaHHBIX U
Ha6J'I}OI[eHI/I$[X, OTHOCIAIIIMUXCA K (pHSquCKHM ABJIICHUSIM,

—BBUIIBJIATh NPHUYUHHO-CIICACTBECHHBIC CBA3UM IIPU HN3YUCHUU (1)I/ISPI‘-I€CKI/IX SIBJICHUW WU
MMpOLECCOB; JACJIaTh BBIBOJIbI C HNCIIOJIB30BAHUEM ACOYKTUBHBIX u HNHAYKTUBHbBIX
YMO3aKIIOUYEHUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBA3AX (PU3NUECKUX BEJIUYNH;

—CaMOCTOSITEJIbHO BBIOMPATH CIOCO0O pelIeHus yueOHOM (pu3nyeckoil 3ajaun (CpaBHEHUE
HECKOJIbKMX BAapUaHTOB PEIICHUs, Bbl- OOp HauboJiee MOAXOIAIIEro ¢ Y4ETOM CaMOCTOSTEIBHO
BbIJICJICHHBIX KPUTEPUEB).

ba3zoeble uccneooeamenvckue 0eiucmeust:

—MHCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUI UHCTPYMEHT HO3HAHUS;

—IIPOBOJIUTH 10 CAMOCTOSITEJIbHO COCTAaBIEHHOMY IJIaHY OIIBIT, HE- CJI0XHBIN (PU3NUECKUI
AKCHEPUMEHT, HEOOJIbIIIOE NCCIIEIOBAaHUE (PU3HUECKOTO SIBICHUS;

—OILIEHUBAaTh Ha NMPUMEHHUMOCTh U JIOCTOBEPHOCTh MH(OPMALIMIO, TTOJIYYEHHYIO B XOJI€
HCCJIEIOBAHUS UJIU SKCIEPUMEHTA;

—CaMOCTOSITEIIbHO (popMyIHpOBaTh 00OOIIEHHS U BBIBOJABI MO pe3ysibTaTaM MPOBEIEHHOTO
HaOJIIOAEHUSI, OTbITA, UCCIICIOBAHUS;

—IIPOTHO3UPOBATH BO3MOXKHOE JajbHEMIee pa3BUTHE (PU3MUECKUX IMPOIECCOB, a TAKKE
BBIJBUTATh MIPEAIIONIOXKEHUS 00 UX Pa3BUTHUH B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Paboma ¢ ungpopmauvueii:

—IPUMEHSTh Pa3jIMYHbIE METOAbl, MHCTPYMEHTHI U 3alpoChl IIPU IOUCKE U OTOOpE
“H(OOPMAIMH WU JaHHBIX C YUETOM NPEIIOKEHHON yueOHON pru3ndyecKoi 3a1auu;
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—aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HUH- (DOPMAIIHIO PA3TUIHBIX
BUJIOB U (hOPM MPE/ICTABIICHUS;

—CaMOCTOATEIBHO BBIOUpPATh ONTHMAJIbHYIO (opMy mpeacTraBieHHss MHPOpPMALMU U
WLTIOCTPUPOBATh pellaeMble 3aJadd He- CIOXHBIMM CXEMaMH, JuarpaMmamMu, HWHOU
rpaduKoOi 1 X KOMOWHAIUSIMU.

VHuBepcaibHble KOMMYHUKATHBHbIE ICHCTBHS

Obuwienue:

—B XoAe OOCyXJeHUs Y4eOHOro wmarepuana, pe3yibTaToB JIAOOpPATOPHBIX padoT wu
MPOEKTOB 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl W BBICKa3bIBaTh HJIEH,
HalleJICHHBIC HA PEIICHUE 3aJ1a4i U MOJICPKAHUE OJIaroKenaTeIbHOCTH OOIICHUS;

—COIOCTAaBJIATh CBOM CYXIEHUS C CYXJICHHUSAMHU [APYruX YYacTHUKOB Juajora,
00HapyKUBATh PA3JIUINE U CXOJICTBO MO3ULINI;

—BBIpa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

—nyOJIMYHO ~ TPEACTaBIATH  Pe3yibTaThl  BBIMNOJHEHHOTO  (PU3MYECKOrO  OMbITa
(PKCIEpUMEHTAa, UCCIICIOBAHUS, TPOCKTA).

Coemecmuasn oessmenvHocms (COmMpPyoOHUYUECMEO):

—IIOHMMAaTh U HCIIOJb30BaTh MPEUMYIIECTBAa KOMAaHIHOU U MHAWBUIAYAIbHOU PabOTHI
MIPH PEIICHUH KOHKPETHOU (PU3HUISCKOU TPOOIIEMBI;

—IpPUHUMATHh 1€ COBMECTHOW [EATEIbHOCTH, OPTaHU30BBIBATH JACHCTBHS TIO €€
JIOCTIDKEHUIO: paclpeaesisaTh POiau, 00CYKIaTh MPOLECCHl U PE3yJIbTaThl COBMECTHOU pPabOTHI;
0000111aTh MHEHHUS HECKOJILKUX JTIOJIEH;

—BBIINIOJIHATh CBOIO YacTh palOThI, JOCTUTasi KaUeCTBEHHOI'O pe3ylibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJAUHUPYS CBOU JCHCTBUS C IPYTUMHU YICHAMU KOMaH/IbI;

—OIIGHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMA TIPOOYKT TIO0 KPUTEPHSIM,
CaMOCTOSITEIbHO C(HOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICUCTBHUSI.

VHuBepCallbHBIE PETYIATUBHBIE ACHCTBUA

Camoopzanuzauus:

—BBISIBJIATh MPOOJIEMBbl B KU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOIMUX IJIs
peuieHus GU3NYECKUX 3HAHUM;

—OpPHEHTUPOBATHCA B PA3JIMYHBIX IOJXOJaX MHPUHATUS pEUIeHUM (MHIAUBHUIYyalbHOE,
MPUHSTHE PELISHUS B TPYIINE, IPUHITHE PEIICHUN IpynIioii);

—CaMOCTOSITEIIPHO COCTAaBIISITh QJITOPUTM pEIIeHUs (HU3NYSCKOW 3a/layu WIIM TUTaHa
HCCJIEIOBAaHUSI C YYETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXXHOCTEH,
apryMEHTHPOBATh IIpe/ylaraeMble BapHUaHThI PEIICHUI;

—JenaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camoxonmpons (pegprexcus):

—JaBaTh aJIEKBaTHYIO OIIEHKY CUTYAaIlMH U IIpeajiaraTh njiaH e€ U3MEeHEeHHUS,;

—O0OBSICHATH IPUIUHBI TOCTYIKEHHSI (HEIOCTVIKEHHSI) pe3yJIbTaTOB NEATEIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

—BHOCUTbh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCJE B XOJI BBINOJHEHUS (PU3UYECKOIO
WCCIIETOBAHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHHUBIIUXCS CHUTYAaIlUH,
YCTaHOBJICHHBIX OIUOOK, BO3HUKIINX TPYAHOCTEH;

—OIICHUBAaTh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUSM.

Imoyuonanvuviiic unmeniexkm:

—CTaBUTh ce0s Ha MECTO JIPYTOro 4eloBeKa B X0 CIIOpa WITH JUCKYCCHH Ha HAYYHYIO
TeMy, IOHUMAaTh MOTHUBbBI, HAMEPEHUSI U JIOTUKY JIPYTOTrO.

IHpunamue ceos u opyzux:

—TIpU3HaBaTh CBOE MpPaBO Ha OIIMOKY TIpU peHIieHWH (U3NYECKUX 3aaad WIH B
YTBEP)KICHUSIX Ha HAYYHBIE TEMbI U TAKOE K€ MPABO IPYTOTO.

I[NPEAMETHBIE PE3YJIbTATDI
7 KJj1acce
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y
00y4arouuxcst yMEHUI:
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—MHCIIOJIb30BaTh IOHATHS: (U3NUECKHE W XUMHUYECKHUE SBJICHUS; HaOJI0/IeHue,
ADKCIEPUMEHT, MOJIeNlb, TUIIOTE3a; EIUHHUILBLI (U3NYECKUX BEJIWYUH; aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUS BelecTBa (TBEPAOE, KUIKOE, ra3000pa3HOE); MEXaHUYECKOEe IBHKEHUE
(paBHOMEpHOE, HEpPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOPHs, PaBHOACUCTBYIOIIAs CHII,
nedopmarnms (yrpyras, miacTAYECKas ), HEBECOMOCTbh, COOOIAIOIIHUECS COCYIbI;

—paznu4uath sBiaeHus (auddysus; TErIoBOe IBUKEHHE YACTHI] BEIIECTBA; PaBHOMEPHOE
JIBUOKEHHME; HEPAaBHOMEPHOE JBH)XEHHE; MHEPLUS; B3aUMOJACHCTBUE TEJI; paBHOBECUE TBEPIBIX
TeJ € 3a- KPEIVIEHHON OCBhIO BpalllEHHUs; IIepeaada JaBI€HUs] TBEPAbIMU TE€IaMHU, )KUIKOCTIMHU U
razamu; aTMoc(epHoe AaBieHHE; IUIaBaHUE TeJ; NPEeBpalleHUs MEXaHWYECKOH JHEepruu) 1o
OIMCAaHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JIAHHOE
¢duznYecKoe SIBICHUE;

—pacro3HaBaTh MPOSBIICHUE U3YUYCHHBIX (PU3NUECKUX SIBJICHUN B OKPY’KaIOIIEM MHpE,
B TOM uuciie (uU3UYECKue SIBJICHUS B MPHU- pOoJe: MPUMEPHl ABUKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMH B >KMBOUM U HEKUBOU IIPUPOJEC; NCHCTBUE CHIIbI TPEHMUS B IPUPOAEC U TEXHUKE;
BJIMSIHME aTMOC(EpHOro MaBJCHUS HA KUBOM OpraHu3M; MIjaBaHUE PbIO; phluyaru B Telie
YeJIOBEKa; IpPHU HSTOM IEPEBOAUTH IIPAKTHUYECKYIO 3aJady B Y4YE€OHYIO, BBIICISITH
CYIIECTBEHHbIE CBOMCTBA/IPU3HAKH (DU3UUECKUX SBJICHUN;

—OMHCHIBATh M3YUYCHHBIC CBOMCTBA TeNI M (PU3MUECKHE SIBJICHUS, UCTIONB3Ys (Pu3MUecKkue
BENIMYUHBI (Macca, O0O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, IIyTh, CKOPOCTb, CpEIHSIS
CKOpPOCTbh, CHJIa YIIpY- I'OCTH, CUJIa TSPKECTH, BEC Teja, CUjla TPEeHUSs, JaBjieHUE (TBEPAOTO
Teja, KUAKOCTH, Ta3a), BhITAJIKUBAIONIAs CUJIa, MEXaHHYecKas padoTa, MOUIHOCTb, IUIEYO
CHJIBI, MOMEHT CHWJIBI, KO3((HUIIMEHT ITOJIE3HOTO JCHUCTBUS MEXaHW3MOB, KMHETHYECKas U
MMOTCHUMAIbHASI SHEPrus); NPU OMNHCAHUHM NPABUIBHO TPAKTOBAaTh (DU3MUYECKHUN CMBICIT
HCIIOJIb3YEMbIX BEIIMUYHH, UX OOO3HAYEHUS M €AUHUIBI (PU3NYECKUX BEIUYUH, HAXOJHUTh
(opmyrbl, CBS3BIBAIOIIME AAHHYIO (U3HYECKYI0 BEIWYUHY C JAPYTUMH BEJIMYWHAMHU,
CTPOUTH rpapUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIU-YHH;

—XapaKTepu30BaTh CBOMCTBa Tel, (U3HYSCKHE SIBICHUS W TMPOIECCHl, HCHOIb3YS
MpaBUJIa CJIOXKEHUS CUJI (BIIOJIb OJHOMN MPSIMON),

3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIO paBHOBECHs pbidyara (OJIoka),
«30JI0TO€ NPABUJIO» MEXAHUKH, 3aKOH CO- XpAHEHUS MEXaHUYECKOW SHEPTruu; NpPU ATOM
JlaBaTh CJIIOBECHYIO POPMYIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMAaTUUECKOE BBIPA’KEHUE;

—OOBSACHATh (PU3MUECKHE SIBJIEHUs, NMPOLIECChl U CBOWCTBa TeJ, B TOM YHUCJIE U B
KOHTEKCTE cuTyauui MPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBIISITh
NIPUYNHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYEeCKUX IIaroB C
oropoil Ha 1—2 u3y4YeHHBIX CBOMCTBa (PU3MUECKUX SBJICHUM, (PU3MUECKHUX 3aKOHaA WIIH
3aKOHOMEPHOCTH;

—pemars pacu€THble 3a1auu B 1—2 nelcTBUsA, MCHONb3ysl 3aKOHBI U (OPMYIIHI,
CBs3bIBalOIINE (PU3MYECKHE BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBUS 3aJlayd 3alHChIBATh
KpaTKoe yCJIOBHE, MOACTABIATh (PU3NYECKUE BEIIUUYUHBI B GOPMYJIBI U IPOBOJUTH PacUETHI,
HaXOJUTh CIIpaBOYHbIE JaHHbIE, HEOOXOJMMBbIE JUISI pELIeHUs 3ajlad, OLICHUBATh
peaTMCTUYHOCTD MOJYYeHHOM (PU3MYECKOI BEIUUHNHBI;

—pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PpEIIUTh OPU MNOMOIIM (PU3MUECKUX
METOJIOB; B OINMCAaHMM HCCIIEIOBAHMS BBIJIEIATH IMPOBEPSIEMOE MPEIIOJIOKEHUE (THUIOTE3y),
pa3nuyaTh U UHTEPHPETUPOBAThH MOJYYEHHBIN pe3yabTaT, HAXOJIUTh OLIMOKHU B XOJ€ OIbITA,
JIeJaTh BBIBOJIBI 110 €T0 pe3yabTaTaM;

—IIPOBOJIUTH OIBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUNU WU (U3UYECKUX CBOHCTB
Ten:  (OpMyJHUpOBATH MpPOBEpPSEMBbIE TMpea- IOJIOKEHHUs, CcoOupaTh YCTAaHOBKY U3
MPEIJIOKEHHOT0 000pYI0BaHUS, 3alIUChIBATH X0/ OMNbITa U (POPMYJIUPOBATh BBIBOJIBI;

—BBITNIOJIHATH MPsIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHU, MACCHI Tela, 00bEMa, CUJIbI U
TeMIIepaTypbl C HCHOJb30BAaHMEM aHAJIOTOBBIX M HUQGPOBBIX MPUOOPOB; 3alMCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOU a0COTIOTHON MOTPEITHOCTH U3MEPEHUIA;

—IIpPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIUYMHBI OT JIPYTrOM C
HCII0JIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTHU ITyTH PaBHOMEPHO JIBUKYIIIErOCs Tea
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OT BPCMCHH ABUKCHUA TCJIA; CUJIbI TPCHUS CKOJILXKCHUSA OT BCCa TCJIa, KAYCCTBa O6pa6OTKI/I
IIOBEPXHOCTEH TEJl M HE3aBUCHUMOCTH CHJbl TPEHMUs OT IUIOLIAJAU COINPUKOCHOBEHUS TEJl;
CUJIBI  YHNPYroCctTu OT YIAJIUHCHUA MNPYKUHDBI, BI:ITaJIKI/IBaIOH_[Cﬁ cUiIbl 0T OOBEMa
NOrpY>KEHHON YacTH TeJla U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH TeJa,
OT IiIyOuHBI, HA KOTOPYIO MOIPY’>KEHO TEJIO; YCJIOBUM IJIaBaHUs TEJl, YCJIOBUI paBHOBECUS
pbluara U OJIOKOB); y4acTBOBaTh B IUIAHHUPOBAHUM YYEOHOTO HCCIIEAOBaHMs, COOHpATh
YCTAHOBKY W BBINOJHATE HU3MEPEHUs], CIeAys MNPeIoKEeH- HOMY IUlaHy, (PUKCHUPOBATh
pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHMX BEJIWYMH B BHJIE€ MPEIIJIOKEHHBIX
Ta6J'II/II_[ " I‘pa(I)I/IKOB, ACJIaTh BBIBOABI 11O PpE3yJibTaTaM UCCIICIOBAaHUA,

—IpPOBOJUTh KOCBEHHbIE M3MEpPEHUsI (U3UYECKUX BEIWYUH (IUIOTHOCTh BEIECTBa
JKUJKOCTH U TBEPJOTO Teja; CHJla TPEHUsI CKOJIbKEHUSI; JAaBICHUE BO3/AyXa; BBITAJIKMBAIOIIAS
cuia, JCUCTBYIOIIAsi Ha TMOTPYXEHHOE B JKUIAKOCTH TeJO; KOAI(P(PHUIMEHT II0JIE3HOTO
JIEHCTBUS IIPOCTBIX MEXaHU3MOB), ClEAysl HNPEIJIO)KEHHON MHCTPYKLUMU: MPHU BBIIOJIHEHUU
U3MEpPEeHU coOupaTh 3KCIIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIYMCIISTH 3HAUYEHUE HCKOMOU
BCJIN-YHUHBI,

—Cco0J01aTh  IIpaBUJla TEXHUKUM O€30IIacCHOCTH Ipu pabore ¢ 1abOpaTOpPHBIM
000pyI0BaHUEM;

—YKa3bIBaTh MPHUHIMUIBI JCHUCTBUS TPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, AWHAMOMETpP, COOOIIAIOIIMECs] CO- CyAbl, OapoOMETp, pbluar, MOJBMXKHBIM M
HETMOABHMKHBIN OJIOK, HAKJIOHHAS INIOCKOCTh;

—XapaKkTCpU3OoBaTb MPUHIUIIBI IIeI\/JICTBI/Iﬂ HN3YyYCHHBIX HpI/I60pOB U TCXHHUYCCKHUX
YCTPOHCTB C ONOpOHl Ha HUX ONHUCaHus (B TOM 4YHCIE: NOJAUIMIIHUKH, YCTPOUCTBO
BOJOIIPOBOJA, THUAPABIMYECKUNA TMpecc, MaHOMETpP, BBICOTOMEpP, MOPIIHEBO HACOC,
apeoMeTp), HCHOIb3ys 3HAHHUS O CBOMCTBaxX (PU3MYSCKUX SIBJICHUA W HEOOXOIUMBIC
(buzmueckue 3aKOHbl U 3aKOHOMEPHOCTH;

—IPHUBOJUTh TpHUMEpPbl / HaXOIUTh HHPOPMALMIO O TMpHUMEpPaxX MNPAKTHUYCCKOrO
HCIIOJIb30BaHUs (U3MYECKUX 3HAHMM B TOBCEIHEBHOM JKM3HU I oOecreyeHus
6e30macHOCTH IpU OOpalieHuy ¢ TpubopaMu U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHUS
310POBBS M COOJIFOJICHUSI HOPM SKOJIOTHUECKOTO TTIOBEJICHUS B OKpY KaroIIeH cpeae;

—OCYILECTBIISITh OTOOP MCTOYHHUKOB HMHGOpMaALUU B ceTH VHTEpHET B COOTBETCTBUU C
3aIaHHBIM TIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HMEIOUIUXCS 3HAaHUW U NyTEM CpaBHEHHUS
Pa3INIHbIX HWCTOYHUKOB BLIACIIATH I/IH(l)OpMaIII/IIO, KoTOopas sABJISICTCA HpOTHBOpC‘IHBOﬁ NI
MOXeET OBITh HEJJOCTOBEPHOM;

—MWCIIOJIb30BaTh MPU  BBINIOJHEHUM  Yy4Ye€OHBIX 3aJaHUM  HAy4YHO-TIOMYJSPHYIO
TATEpaTypy (PU3NYECKOTO COJIEp>KaHUs, CIIPaBOYHbBIE MAaTepHaITbI, pecypchl cetn HTepHeT;
BJIaJIeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHMs HMH(POpMAIMU U3 OJHOU
3HAKOBOW CUCTEMBI B JIPYTYIO;

—CO31aBaThb COOCTBEHHLIE KpPaTKUEC MHUCbMCHHBIC WU YCTHBIC COO6HI€HI/I$[ Ha OCHOBe 2—3
HMCTOYHHUKOB MH(poOpManuu (GU3NIECKOro Co-

Jep>KaHus, B TOM 4YHCJIe ITyOJIMYHO JejaTh KpaTKhe COOOIIeHus O pe3yiabTaTax
MIPOEKTOB WJIM Y4YE€OHBIX HCCJIEIOBAHUM; MPU STOM I'PAMOTHO HCIIOIb30BATh H3yUYECHHBIN
MOHATUHMHBINA ammapar Kypca (pU3UKH, CONIPOBOKIATh BBICTYIIJICHHE TPE3ECHTAIUEH;

—IIpY BBIIOJIHEHUM Y4YEOHBIX IMPOEKTOB U MCCIEIOBAHUN pachpedesisiTb OO0SI3aHHOCTU B
Irpynmne B COOTBETCTBHHMU C IIOCTABJICHHBIMH 3aJadaMH, CIICAWUTH 3a BBIIIOJJTHCHUCM ILJIaHa
HeﬁCTBHﬁ, AZICKBATHO OI€CHUBATH COOCTBEHHBIHN BKJIad B JOCATCIIBHOCTB TPYIIIBI; BbI-
CTpauBaTh KOMMYHUKAaTUBHOE B3aUMO/JI€HCTBHUE, yUUTHIBAasi MHEHUE OKPYKAIOIIUX.

8 KJace
[IpenmeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)xaTh C()OPMHUPOBAHHOCTH Yy
00yJarommuxcs yMeHUM:

—MHCIIOJIb30BaTh TMOHSATHS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJI, arperarHbleé COCTOSIHMSI BEIEeCTBa, KpHUCTAJUIMUYECKHEe U amopdHble Tea,
HACBIIIEHHBIII W HEHACBHIIIEHHBIH Map, BIAXXHOCTh BO3J/lyXa; TeMIeparypa, BHYTPEHHSA
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DHEPIrusi, TCIUIOBOU JABUTATEIIb; DJIEMEHTAPHBIN DJICKTPUYECKUM 3apsill, SJIEKTPUUECKOE MOJIE,
IIPOBOJHUKHU U JUIIEKTPUKHU, IIOCTOSHHBIN JICKTPUYECKUN TOK, MArHUTHOE I10JIC;

—pa3nuyathk SBJICHUSA (TEIUIOBOE paclIMpeHue/ckaThe, Terulonepeaada, TEeIUIOBOe
paBHOBECHE, CMAa4YMBaHUE, KallWJUISIPHBIC SIBJICHUS, UCIIAPEHUE, KOHJIECHCAIYs, IUIaBICHHUE,
KpucTaaian3anus (oOTBEpAeBaHUE), KUIIEHHE, Teruloliepesaya (TerIonpoBOJHOCTb, KOHBEKIIMS,
M3JIyYEHUE); AJIEKTpU3alus TeJjl, B3aUMOJAEHCTBHE 3apsA10B, N1EHCTBUA 3JIEKTPUIECKOI0 TOKA,
KOPOTKO€ 3aMbIKaHHWE, B3aUMOJCHCTBUE MAarHUTOB, JAEUCTBHUE MArHUTHOI'O IIOJIsI Ha
IIPOBOJHUK C TOKOM, 3JJIEKTPOMAarHUTHasi HMHAYKLIHMS) MO OINMCAHUIO HMX XapaKTEPHbIX
CBOICTB M Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3UIECKOE SIBJICHUE;

—pacro3HaBaTh NPOSABICHNUE U3YUYEHHBIX (PU3UUYECKUX SIBJICHUN B OKpPY aroIlleM MUpE,
B TOM 4HCJie (GU3NYECKHUE SIBJICHUS B IIPU-POJIe: MOBEPXHOCTHOE HATSHKEHUE U KaUJISIPHBIE
SIBJICHUsI B IIPUPOJIE, KPUCTAIBI B Ipupoxae, usinydenne CoJiHLa, 3aMep3aHue BOLOEMOB,
MOpPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra; JJIEKTPUYECKHE SIBJICHUS B
aTMocdepe, SIEKTPUUECTBO YKUBBIX OPraHU3MOB; MarHUTHOE MoJjie 3eMJIH, JApeid moro-
COB, POJIb MAarHUTHOI'O TIOJsI Ui JKU3HM Ha 3eMile, IOJIIPHOE CHUSIHUE; IPH 3TOM
IIepeBOAUTh  MNPAKTHUYECKYI0  3ajjadyy B  yuyeOHYI0, BbIICIATH  CYLIECTBEHHBIE
CBOHMCTBa/MPU3HAKHU (DU3UUECKUX SIBIICHUI;

—OMHCHIBATh U3YYCHHBIC CBOMCTBA TENI M (PU3MUECKHE SIBJICHUS, UCTIONB3Ys (Ppu3nueckue
BEJIMYMHBI (TeMIepaTrypa, BHYTPEHHsISI DSHEpPrusi, KOJUYECTBO TEIUIOTHI, yJeJIbHas
TEINIOEMKOCTh BEIIECTBA, YJEIbHas TEIUIOTa IUIAaBICHUs, YyAElbHAs TEIUIOTa Iapooo0-
pa3oBaHus, yJedbHas TeIUIoTa CrOpaHusl TOIUIMBA, KOAX(P@UIIMEHT I0JIE3HOr0 ASUCTBUS
TEIUIOBOM MaIlIMHBI, OTHOCHUTEJIbHAS BJIAaKHOCTh BO3/4yXa, DJIEKTPUYECKUN 3apsil, CUla TOKa,
DJIEKTPUYECKOE HAIPSDKEHUE, CONPOTUBIICHUE IPOBOJHMKA, YAEIBHOE COINPOTHUBIICHHUE
BEIIECTBA, pabdOTa M MOIIHOCTb 3JJEKTPUUYECKOrO TOKA); IIPU OIMCAHUU IPaBUIJILHO
TPpakTOBaTh (PU3WUECKHUA CMBICII HCIIOJIB3YEMbIX BEIWYMH, OOO3HAYEHHS W ECIUHUIIBI
(bu3mUecKuX BEIUYHNH, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIHYHHY
C JPYTUMH BEJIMYUHAMU, CTPOUTH IpaMKHU U3yUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEJIUYNH;

—XapaKTepu30BaTh CBOWCTBa TeJ, (PU3MYECKHE SBJICHUS M IIPOLECCHI, HCIIOJIb3YsI
OCHOBHBIEC ITOJIOKEHUS MOJIEKYIAPHO-KMHETUYECKON TEOPHUH CTPOEHHS BELIECTBA, IPUHLUII
CyNEepHO3ULIUY T10- JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsiaa, 3a- KoH Oma
JUI ydacTKa Lemnu, 3akoH J[koyns—JleHna, 3aKk0H COXpaHEHHUs! YHEPTrUM; IIPU dTOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alIUCHIBATh €T0 MAaTEMAaTUUYECKOE BhIPAKEHUE;

—OOBICHATh (U3NYECKUE IIPOLECChl U CBOMCTBA TE€JI, B TOM YHCJIE U B KOHTEKCTE
CUTyallMl NPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH IPUYUHHO-CIICICTBEHHBIE
CBSI3U, CTPOUTh OOBACHEHUE HU3 1—2 JIOTMYECKUX IIAroB C OMOpOM Ha 1—2 H3ydeHHBIX
CcBOMCTBa (PU3NYECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

—pemars pacu€THbIE 3aadud B 2—3 JIEHCTBHS, HWCHOJb3Ys 3aKOHBI U (POPMYIIHI,
CBsI3bIBaIOIIME (PU3UYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlayd 3allMChIBaTh
KpaTKO€ YCJIOBUE, BBISIBIATh HEJIOCTATOK JAaHHBIX JUJIsI PEIISHUs 3aJla4i, BBIOUpATh 3aKOHBI U
(opMmyIbl, HEOOXOAUMBIE JIs1 €€ pelIeHUs, MPOBOAUTH pac-4ETHI U CPAaBHUBATH MTOJYUYEHHOE
3HauYeHHe (PU3NYECKOMN BEJIMYUHBI C U3BECTHBIMU JIAHHBIMU;

—pacro3HaBaTh IpPOOJIEMBbI, KOTOPbIE MOXXHO pPEUIMTh IPH IMOMOLIM (PUINIECKUX
METOZIOB; HCIIONb3Yysl OIIMCAHUE HCCIENOBaHUs, BBIACIATH IIPOBEPSAEMOE IPEAIIOI0KEHUE,
OLIEHMBATh NIPABUIIBHOCTH MOPSAKA IPOBEIECHUS UCCIIEIOBaHUS, 1€JIATh BBIBOJIBIL;

—IPOBOJIUTH ONBITHI O HAOIIOACHUIO (PU3NYECKUX ABJICHUN WM (PU3NYECKUX CBOMCTB
TeJ (KanWJUISIpHbIE SIBJICHUS, 3aBUCUMOCTB JIaBJICHHUS BO3AyXa OT ero o0béma, TeMnepaTypsbl;
CKOPOCTH rnporecca OCTBIBaHUsI/HArpEeBaHUS pu HU3JIy4YEeHUHN oT LBETa
M3JTyYaroIe/OTIOMIAI0IEe MOBEPXHOCTH; CKOPOCTh MCHAPEHUsI BOJBI OT TeMIEpaTyphl
JKUIKOCTH U IUIOAau €€ IIOBEPXHOCTH; JJIEKTPU3alMUsd TE€I1 U B3aUMOICHCTBUE
DJIEKTPUYECKUX  3apsOoB; B3aMMOJCUCTBHE IIOCTOSHHBIX MArHWTOB, BHU3yaJM3alUs
MarHUTHBIX ITOJIEM MOCTOSIHHBIX MAarHWTOB; JAEHMCTBUS MAarHATHOI'O IIOJII HAa MPOBOJHHUK C
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TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOWCTBA JJEKTPOJBUIATENsl IIOCTOSHHOIO TOKA):
(bopmMyHUpOBaTH MPOBEPSEMBbIC TPEANIOIOKEHHS, COOMPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHUS; ONUCHIBATH X0/ OIbITa U (OPMYJIUPOBATH BHIBOIBI;

—BBIIIOJHATh IIPAMBIE U3MEPEHUsI TEMIIEpaTypbl, OTHOCHUTEIBHOM BIIA)KHOCTH BO31yXa,
CWIbl TOKa, HANpPSDKEHUs C HCIOJb30BAHMEM AaHAJOTOBBIX HNPUOOPOB M JAaTYUKOB
(u3nueckux BEJIMYMH; CPAaBHUBATh pE3YyJIbTAaThl M3MEPEHHH C Yy4yé€ToM 3aJaHHOU
a0COJIFOTHOM HOIPELIHOCTH;

—IIPOBOJIUTH HUCCIECAOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYMUHBI OT JIPYTrod C
HCIOJIb30BAHUEM MPSIMBIX H3MEpPEHUH (3aBUCUMOCTH CONPOTHUBJIIEHHUS IPOBOJHUKA OT €ro
JUIMHBI, IUIOLIAAU IIOIEPEYHOr0 CEYEHHUS U YAEJIBHOIO COIPOTUBIICHUS BELIECTBA IIPOBOJHUKA,
CWIbl TOKa, WAYLIEro 4Yepe3 INPOBOJHMUK, OT HaIPsKEHUs Ha IPOBOJHUKE; MCCIECIOBAHUE
[IOCJIEIOBATEIbHOTO M IApajUIeJIbHOIO  COEIMHEHUH  IPOBOJHMKOB):  IIJIAHUPOBATH
HcclieJoBaHue, COOUpaTh YCTAaHOBKY M BBINOJIHATH U3MEPEHUS, CIIELys MPETIOKEHHOMY IIJIaHy,
(¢uKcUpoBaTh pPE3yJbTaThl IOJIYYEHHOW 3aBUCHUMOCTH B BMJAE TaOiMI U rpadUKoOB, JejaTh
BBIBO/IBI 10 PE3yJIbTATaM HUCCIIEIOBAHMUS;

—IpPOBOIUTh KOCBEHHBIE H3MEPEHHUs (PUBMUECKUX BEIWYMH (yIelIbHas TETIOEMKOCTh
BEIIECTBA, COMNPOTHUBJIECHUE MPOBOJHUKA, pabdOTa U MOIIHOCTb JJIEKTPUYECKOrO TOKa):
IUIAHUPOBATh  U3MEPEHHUs, COOMpaTh  SKCIHEPUMEHTAIBHYIO  YCTAaHOBKY,  CJEIys
NPEUIOKEHHON HHCTPYKLIMH, U BBIYUCIIATh 3HAYECHUE BEJINYUHBI;

—co001aTh  IpaBUJla TEXHUKM O€30IacHOCTH Ipu pabore ¢ 1abOpaTOpPHBIM
000pyi0BaHUEM;

—XapaKTepu30BaTh MPHUHIUIIB JIEHCTBUS W3YYCHHBIX MPHUOOPOB M TEXHHUYSCKHUX
YCTPOMCTB C ONOpOl Ha MX ONHUCAaHUSA (B TOM 4YHCJIE: CHUCTEMa OTOIUIEHUS JOMOB,
TUTPOMETpP, mapoBasi TypOWHaA, aMIepMETpP, BOJIBTMETP, CUETUHK DIICKTPUISCKONW SHEPIHUH,
BJIEKTPOOCBETUTEIbHbIE  NPUOOpPBI,  HarpeBaTelbHbIE  JJIEKTPONPUOOpH  (IIpUMEPBHI),
BJIEKTPUYECKUE MPEJOXPAHUTEIN; IJIEKTPOMArHuT, 3JIEKTPOJABUraTelb IMOCTOSIHHOTO TOKA),
HCIIOJIb3Ysl 3HAHUSI O CBOMCTBaxX (U3MYECKUX SIBJICHUM U HeoOXoAuMmble (u3nueckue
3aKOHOMEPHOCTH;

—pacno3HaBaTh MPOCTHIE TEXHWYECKHE YCTPOHCTBA M HM3MEpUTEIbHBIC NPUOOPHI IO
CXeMaM M CXE€MaTH4YHbIM pHUCYHKaM (KUJIKOCTHBIM TEPMOMETpP, TEPMOC, MCUXPOMETD,
TUTPOMETP, ABUTaTEIb BHYTPEHHETO CrOpaHUsl, AJIEKTPOCKOI, PEOCTAT); COCTABISATh CXEMbI
DJIEKTPUYECKUX LIENEN C IOCJIEIOBATEIbHBIM U IIapAJICIAbHBIM COCIMHEHUEM DJIEMEHTOB,
pasnuyas ycjIoBHbIE 0003HAUYEHHS 3JIEMEHTOB 3JIEKTPUUECKHUX LIeTeit;

—IpPUBOAUTE  NPHUMEPBI/HAXOAUTh  MH(MOpMaLMIO O  OpUMEpax  MPaKTHYECKOIo
HCMOJIb30BaHUs (U3NUECKUX 3HAHUN B MOBCEJHEBHOM >KU3HU JJI1 oOecreueHUs: 0€30IacHOCTH
Ipyu oOpalieHuu ¢ NpudopaMu U TEXHUUYECKUMH YCTPOWCTBAMHM, COXPAHEHUsS 3/10pPOBBS U
COOJIIOACHUSI HOPM DKOJIOTMYECKOro OBEJCHUS B OKPYIKaOIIeH cpeae;

—OCYILECTBIISITh MOUCK MH(pOpManuu (U3NYECKOro cojepkaHus B cetu MHTepHeT, Ha
OCHOBE HMMEIOIIUXCS 3HAHUM U IyTEM CpaB- HEHUs JOIOJIHUTEIBHBIX MCTOYHUKOB BBIIECIIATH
MH(pOpMaLHIo, KOTOpas ABJISIETCS IPOTUBOPEUMBOI UIIM MOXKET ObITh HETOCTOBEPHOM;

—MWCIIOJIb30BaTh MPU  BBINIOJHEHUM Yy4eOHBIX 3aJaHUM  HAYYHO-TIOMYJSPHYIO
nuTepatypy GU3NUECKOro coAeprKaHusl, ClIpaBOYHbIE MaTepHaibl, pecypchl cetu MHTepHer;
BJIaJIeTh NpHEMaMU KOHCIEKTHPOBAHMUS TEKCTa, MpeoOpa3oBaHUs MHPOpPMAIIUU U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

—CO03/1aBaTh COOCTBEHHBbIE IIMCbMEHHBIE M KpaTKHWE YCTHBIE COOOIIeHMs, 0000mmas
MH(OPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOrO COJIEPKAHUS, B TOM YHCIIE ITyOIUYHO
IIPEACTaBIATh PE3YJbTAThl IIPOEKTHOM WIIM HUCCIEA0BATEIIBCKON JEATEIIbHOCTU; IIPU ITOM
rpaMOTHO HCHOJIb30BaTh M3YYEHHBIM MNOHATUMHBIN anmapaT Kypca (HU3UKH, COMPOBOXKIATH
BBICTYILJICHUE IPE3CHTALNEN;

—IIpU BBINIOJIHEHUM YYE€OHBIX IPOEKTOB W HCCIENOBAHUN (PU3NUECKUX MPOILIECCOB
pacrpenensTe 00S3aHHOCTU B TPYIIIIE B COOTBETCTBUU C MOCTABJIICHHBIMHU 33J1a4aMU, CIIEAUTh
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3a BBINOJHEHHEM IUUJaHA JEMCTBUM M KOPPEKTUPOBATH €ro, aJeKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJIaJl B  JICATEIBHOCTh  TIPYMNINbI;  BBICTPAaUBATh  KOMMYHHKAaTHBHOE
B3aUMOJEUCTBHUE, MPOSIBIISASI TOTOBHOCTh pa3peiiaTh KOH(PINUKTHI.
9 kaace
IIpenmeTrHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTbH Y
00yyYaroIMXCcsl YMEHUMN:

—MHCIIOJIb30BaTh IIOHATHS: CHCTEMa OTcYéra, MaTepuajlbHasi TOYKa, TPaeKTOpHUs,
OTHOCUTEJIBHOCTh MEXaHMYECKOrO ABMKEHUs, ne- (opmamus (ympyras, IjlacTUYecKas),
TpEHHUE, LIEHTPOCTPEMUTEIILHOE YCKOPEHHUE, HEBECOMOCTh U IEPErpy3KU; LIEHTP TSKECTU;
a0CoOJIIOTHO TBEPAOE TEJIO, LEHTP TSHKECTH TBEPAOrO Teja, PAaBHOBECHE; MEXAaHUUYECKHUE
KoJIe0aHUsI M BOJIHBI, 3BYK, MH(QPa3ByK U YJbTPA3BYK; 3JIEKTPOMAarHUTHbBIE BOJIHBI, IIKaja
3JIEKTPO- MATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTb, CIIEKTPBI UCITyCKaHUS U
MOTJIONUICHHUST;, altb(a-, 0eTa- U raMMa-u3JTyueHUsI, U30TOIIbI, si/IepHasi YHEPTreTHKA;

—pa3iuyaTth SBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE IIPSAMOJIMHEHHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE TMPsIMOJIMHEHHOE JBW)KEHUE, CBOOOJHOE TAJeHHUE TeJ, pPaBHOMEPHOE
JBU)KEHHE IO OKPY>KHOCTH, B3aUMOJEUCTBHE TeJl, pEaKTUBHOE JIBU)KEHHE, KOJieOaTeIbHOe
JIBIDKEHHME (3aTyxarolllMe M BBIHYXXJEHHbIE KOJIeOaHUs), p€30HAHC, BOJHOBOE JIBU)KEHHE,
OTpa)KE€HUE 3BYKA, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKEHUE U NPEIOMIIEHUE CBETA,
II0JTHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3jIoKEHHE OEJIOoro CBETAa B CHEKTP U CJIOKEHHE
CHEKTpPaJIbHBIX LIBETOB, JUCIEPCHUSI CBETA, €CTECTBEHHAsl PaJuOaKTUBHOCTh, BO3ZHHUKHOBEHHE
JIMHEWYaToro CIIEKTpa M3JIy4YEeHHs) MO OINMCAHUIO MX XapaKTEpHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, JIEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOE SIBJICHUE;

—pacro3HaBaTh IPOSIBJICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUII B OKPY’KaIOIEM MHUpPE
(B ToM umciie pU3NYESCKHUE SIBICHUS B IPU- POJIC: NPWIMBBI U OTJIWBHI, JBHKCHUE TUIAHET
ConHEYHON CHUCTEMBbl, PEaKTHBHOE JBM)KEHHUE >XHUBBIX OpPraHU3MOB, BOCHPHUSITUE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHUE BOJIHBI, IIlyHAMH, X0, [IBE€Ta TE€JI, ONITUYECKUE
SIBJICHUsI B MpUpoOJEe, OMOJOrMYecKoe JAeWCTBHE BHUIUMOIO, YJIbTPadHuOIECTOBOrO U
PEHTI€HOBCKOTO H3JIyUY€HUM; €CTEeCTBEHHBIM paJUOaKTUBHBIN (POH, KOCMHUYECKHE JIyUH,
pPaaMOaKTUBHOE U3JIyUYeHHUE IIPUPOJHBIX MUHEPAJIOB; 1EUCTBUE PaJUOAKTUBHBIX U3IyUYE€HUH Ha
OpraHu3M YeJIOBEKA), IIPU 3TOM HEPEBOAUTH IIPAKTUYECKYIO 3a7ady B y4EOHYIO, BBIACISITh
CYIIIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3UYECKUX SIBICHUM;

—OMNHCHIBaTh U3yUYECHHbIE CBOMCTBA Te€J U (PU3NUECKUE SIBJICHUS, UCHIOIb3Ysl (PU3NUYECKUE
BEJIMYMHBI (CpelHssi M MIHOBEHHAsT CKOPOCTh Tejla IIPU HEPAaBHOMEPHOM JIBHIKEHUH,
YCKOpEHME, IIEPEMEIIECHUE, ITyTh, YIJI0Bas CKOPOCTb, CHUJIa TPEHUs, CHJIa yIPyrocTH, ChJa
TSIKECTHU, YCKOpPEHHE CBOOOJHOTO MaJIeHUsl, BEC Tejla, UM- IyJIbC Tejla, UMITYJIbC CHIIBI,
MexaHu4eckass paboTa M MOIIHOCThb, IIOTEHUHAJIIbHAs DSHEpPrus Teja, MNOAHSTOrO Hajg
IMOBEPXHOCTHIO 3€MJIM, TIOTEHUIHAJIbHAS DHEPTUS CHKATOU MPYKUHbI, KHHETUYECKas SHEPT s,
IOJIHAs MEXaHWYECKasl SHEPrusi, NEpHUoJ U YacToTa KOoJieOaHU, JJIMHA BOJIHbI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTbh CBETAa, MOKa3aTeslb MPEJIOMJICHUs Cpellbl); MPU ONMHUCAHUU
MIPaBUJIBHO TPaKTOBaTh (U3MYECKHI CMBICI HCIOJIb3YEeMBbIX BEJIU- YWH, OOO3HAYEHUS U
€IMHULBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO (PU3UUECKYIO
BEJIMYUHY C JpPYTMMHM BEJIMYUHAMU, CTPOUTH TpadUKd HU3YUYEHHBIX 3aBUCUMOCTEH
(pu3nUecKux BEITUYHUH;

—XapaKkTepu30BaTh CBOICTBA TeJl, (PU3NUECKUE SIBJICHUS ¥ IPOLIECChI, UCIOIb3Ys 3aKOH
COXpaHEHUsI DHEPruH, 3aKOH BCEMHMPHOIO TATOTEHMs, IIPUHLMUII CYIEPIO3ULIMA CHII,
INPUHLMII OTHOCHUTEJILHOCTH ['anuies;, 3akoHbl HprOTOHa, 3aKOH COXpaHEHUs MMITyJIbCa,
3aKOHBI OTPa)XE€HUsI U TPEJIOMIICHHUS] CBETa, 3aKOHbI COXPAaHEHHs 3aps0BOTO U MAacCOBOTO
4Hucel MPU SJIEPHBIX PEeaKIUsiX; MPU 3TOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA M
3aMMChIBAaTh €70 MaTEMAaTUYECKOE BhIPA’KEHUE;

—OOBSCHATh (PU3NYECKHE MPOIECCHl M CBOWCTBA TE€J, B TOM YHUCJIE M B KOHTEKCTE
CUTyallUd TNPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISBIATH IPUYNHHO-CIIEACTBEHHbIE
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CBSI3U, CTPOUTH OOBACHEHUE W3 2—3 JIOTMYECKHUX IIAroB C OMOpPOH Ha 2—3 HU3YUYEHHBIX
CBOMCTBA (PU3UYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEI;

—pemars pacu€THbIE 3a7aud (OMUpAIOIIMECsS Ha CUCTeMy U3 2— 3 ypaBHEHHUN),
HCIIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE BEJIMUYMHBI: HA OCHOBE aHaJIN3a
YCJIOBHS 3aJlauyM 3a- IUChIBATh KPATKOE YCIIOBUE, BBIABIISITH HEAOCTAIOLINE MU U30bl- TOYHbIE
JIaHHbIE, BBIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PEIIEHUs, IPOBOINUTH PACUETHI U
OIICHUBATH PEATUCTUYHOCTh MOJIYYCHHOr'0 3HaUYCHUS (PU3NUECKON BEJIUUYNHBI,

—pacro3HaBaTh IpPOOJIEMBI, KOTOPHIE MOXXHO pPEHIMTHh IPH IMOMOIIHN (PUIHISCKUX
METO/O0B; HCIIOJIb3ysl ONHUCAHUE HCCIIENOBaHUsI, BBLACIATH IPOBEPSIEMOE IPEAIOI0KEHHUE,
OLICHMBATh  IIPaBUJIBHOCTb  MOpsAJKa IPOBEACHUS  MCCIENOBAaHMS, JelaTb  BBIBOJBI,
HMHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOEHNUH U ONIBITOB;

—TIIPOBOJAUTH OIBITHI 10 HAOIIOACHUIO (PU3NYECKUX ABJICHUHN WIM (PU3NYECKUX CBONCTB
Tea (M3ydeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHUs SHEPruu; 3aBUCUMOCTH
rnepuoaa KojeoaHuit

IIPY’KUHHOIO MasTHUKA OT MAacChl I'py3a U JKECTKOCTHM MPYKUHBI U HE3aBUCHUMOCTb OT
aMIUTATYbl MaJIbIX KOJI€OAaHUN; NPSIMOJIMHENHOE PACIPOCTPAaHEHHUE CBETa, Pa3joKeHUe Oesoro
CBETa B CIIEKTP; U3yYCHUE CBOMCTB M300paKEHUs B INIOCKOM 3€pKajieé U CBOMCTB M300pa)keHUs
npeaMera B coOuparolleld JIMH3e; HaOMNIOJEHUE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB
M3IIYYEHHUs): CAMOCTOSITEJIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000- pyAoBaHUS,
OTHUCHIBATH X0/ OIBITA U €r0 Pe3yJIbTaThl, (HOPMYJIHPOBATH BEIBOIHI,

—IIpOBOJIUTh TPU HEOOXOAMMOCTH CEPHUI0 MPAMBIX H3MEPEHUM, ONpeAessis CpeaHee
3Ha4YCHUE U3MepsieMOi BeIMYHMHBI (OKYCHOE pacCTOssHUE COOMparomieii JUH3bI); 00OCHOBBIBATH
BBIOOP crioco0a U3MEepeHUs/U3MEPUTEIILHOTO TPUOOpa;

—TIIPOBOJIUTHh HCCIICIOBAHHE 3aBUCUMOCTEH (PU3NYECKUX BEIWYMH C HCIOJIb30BAaHUEM
MPSMBIX MU3MEPEHUI (3aBUCMMOCTb IIYTH OT BPEMEHHM INPU PABHOYCKOPEHHOM JBHXEHHUH O€3
HayaJIbHOM CKOpPOCTH; IepHojaa KojJeOaHUN MaTeMaTHYeCKOro MasTHUKA OT JJIMHBl HUTH;
3aBUCHMOCTH yTJla OTPA)KEHUsI CBETa OT yIJla IMaJIeHUs U yTiia MPeJOMIICHUs OT yrila MaJeHus ):
IJJAHUPOBaTh HUCCJIEJOBAaHHUE, CaMOCTOSITEIbHO CcOOHMpaTh YCTaHOBKY, (UKCHpPOBATh pe-
3yJIbTAThl NMOJYYEHHOM 3aBUCHMOCTH (PU3NYECKUX BEJIMYUH B BUJE TaOIUL U rpadUKOB, 1eIaTh
BBIBO/IbI 110 PE3YyJIbTaTaM UCCJIEI0BAHUS;

—IIPOBOJIUTh KOCBEHHBIE H3MEPEHUS (PU3UYECKHUX BEJIMYUH (CpenHssi CKOPOCTh U
YCKOpPEHHE Tejla MPU PaBHOYCKOPEHHOM JIBM)K€HHUM, YCKOpPEHHE CBOOOJIHOIO NaJeHus,
J)KECTKOCTh MNPYXUHBI, KOA(POUUMEHT TpEeHHUs CKOJbXEHHUs, MeXaHudeckas paboTa u
MOII[HOCTh, YacTOTa M MEpHOo]l KoJeOaHUH MaTeMaTHYECKOTO U MPY>XUHHOIO MasTHUKOB,
ONTHYECKas cuja cOOHparome Ju3bl, PaJUOAKTUBHBIA (OH): IJIAHUPOBATH U3MEPEHUS;
cobupaTh SAKCIEPHMEHTAJIbHYIO YCTAHOBKY W  BBIIOJHATH M3MEPEHHUS,  CIEeays
MPEJIOKEHHON HHCTPYKLUMH; BBIUMCISTHL 3HAYEHUE BEIWYMHBI M aHAJIU3UPOBATh
MOJIyYE€HHbIE PE3YIbTAThl C YUETOM 3aJIaHHOU MOTPEIIHOCTH U3MEPEHUM;

—co0o1aTh  IpaBUJla TEXHUKHM O€30MacHOCTH MNpu  paboTe ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

—pa3nuyaTh OCHOBHBIE NIPU3HAKN M3YyYEHHBIX (PU3UYECKUX MOJie- JIeH: MaTepruaibHas
TOYKa, aOCOJIIOTHO TBEPAOE TEI0, TOUYEYHBIM HMCTOYHUK CBETa, JIyd, TOHKasl JIMH3a,
IUTaHeTapHas MOJIeJIb aTOMa, HYKJIOHHasi MOJI€JIb aTOMHOTO SIApa;

—XapaKTepu30oBaTh MPUHILMUIIBI AEUCTBUS H3YYEHHBIX NOPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OINOPOH Ha UX OMHUCAHUA (B TOM YHCIE: CIUIAOMETP, HATYUKHU IMOJIOKEHUS,
pPacCTOSIHUSI U YCKOPEHHMS, PaKeTa, dXOJIOT, OYKH, IEPHUCKOI, ¢doToanmnapar, ONTHYESCKUE
CBETOBO/IbI, CIIEKTPOCKOII, JIO3UMETP, Kamepa BuiabcoHa), UCIOJB3ysl 3HAHUSI O CBOMCTBAaX
(uznyeckux ABJICHUN U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

—MHCIIOJIb30BaTh CXEMbI U CX€MAaTUYHbIE PUCYHKU U3YUEHHBIX TEXHUUYECKUX YCTPOUCTB,
U3MEPUTENbHBIX  NPUOOPOB U TEXHOJIOTUYECKUX  IIPOLECCOB  MNPHU  PEIICHUH
yueOHO-MIPaKTUUECKUX 3aJ1a4; ONTHYECKHE CXEMbl [JIs IIOCTPOSHHUs H300pakKeHUil B
IJIOCKOM 3€pKajie U coOuparoiiei JnH3e;
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—TIpPUBOAUTh  NPUMEPB/HAXOAUTh  HWH(POpMAIMIO O  TIpUMEpax  MPAKTHYECKOIO
WCIIOJIb30BaHUs (PU3NUECKUX 3HAHUN B MOBCEIHEBHOW XU3HM I oOecredeHus: 6e3011acHOCTH
pu oOpalieHuu ¢ npudopamMyu U TEXHUYECKHUMH YCTPOWCTBAaMH, COXPAHEHHUS 3J0POBBS U
COOJIIOACHUSI HOPM 3KOJIOTMYECKOro OBEJICHUsI B OKPY Karollell cpeae;

—OCYIIECTBIISITh IMOUCK HHpopManuu ¢U3NYECKOro cojaepkaHus B cetu HMHTepHerT,
CaMOCTOSITEIbHO (OPMYJIHUPYsl IIOMCKOBBIM 3alpoc, HAXOAUTh IIyT IIyTH ONPEIEICHUs
JIOCTOBEPHOCTH  TIOJIYYCHHOH WHOpMallMKM HAa OCHOBE UWMCIONIMXCS 3HAaHUA |
JIOTIOJTHUTEIIBHBIX HUCTOYHHUKOB;

—MWCIIOJIb30BaTh NPU  BBIIIOJHEHUM  Yy4Ye€OHBIX 33JaHUM  HAYYHO-TIOMYJSIPHYIO
nuTepatypy GU3NUECKOro coAepsKaHusl, CIIpaBOYHbIC MaTepHaibl, pecypchl cetu MHTepHer;
BJIaJIeTh NpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOpPMAIIUM U3 OJHOU
3HAKOBOM CUCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHBIEC TMCHbMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE MH(POPMAILINU U3
HECKOJBKUX HMCTOYHUKOB (PU3HMYECKOTO COJEpKAHUS, MYyOJTUYHO MPEJICTABIATH PE3yJIbTaThl
MMPOSKTHONW WIIM MCCIICIOBATEIbCKON JIESITEILHOCTH; MPU 3TOM TPaMOTHO HCIOJIb30BaTh
M3yYCHHBI TMOHATUWHBIA amnmapaT H3y4aeMoro pas- jena (HU3UKH ¢ COIPOBOXKIATH
BBICTYIUICHUE TIPE3CHTAIMEH C YYETOM OCOOCHHOCTEH ayINTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 RJjace
Ne Ha3Banmue pa3saesa Bcero uacon JL.P. | K.P.
1 | BBemenne. ®Dusznka W (PU3HUECKHE  METOJIBI 4 1
W3Yy4YEHUs PUPOJIbI
2 | IlepBoHagyasibHbBIE CBEICHUS O CTPOCHUHU BEILECTBA 6 1
3 | JBwxkeHue u B3auMojIciCTBUE Tl 21 4 2
4 | laBneHue TBEPABIX TEJ, )KUIAKOCTEHN U Ia30B 23 2 1
5 | PaboTa 1 MOIIHOCTH 14 2 1
Hroro 68 10 4
8 ki1ace
Ne HaszBanue pasaeia Bcero vacos | JI.P. | K.P.
1 | TennoBsie sIBICHUS 26 2 2
2 | DleKkTpuueckue siBJICHUs 23 5 1
3 | DnekTpoMarHuTHHIE SBJICHUS 6 2
4 | CBeToBBIC SIBIICHUS 13 1 1
Hroro 68 10 4
9 kJace
Ne HasBanue pasgeia Bcero yvacos | JI.P. | K.P.
1 | 3akoHBI B3auMoJeiicTBUS U ABUKEHUS TeJ 34 2 2
Tema 1. [IpsiMonMHEITHOE paBHOMEPHOE JBUKCHUE 3)
Tewma 2. [IpssMonnHeiiHOE paBHOYCKOPEHHOE JIBUKEHUE 0] 1 1
Tema 3. 3aKOHBI JUHAMUKH 14 1
Tewma 4. Ummysbe Tena. 3aKkOH COXpaHEHUs UMITYJIbCa 5 1
2 | Mexannueckue Kojeb6aHus. 3ByK. 16 1 1
3 DJIeKTPOMArHUTHOE T0JIe 25 2 1
4 | CTpoeHue aToOMa M aTOMHOI'0 S1/Ipa, MCNI0JIb30BaHUe 18 4
JHEPrUM ATOMHBIX si/Iep
5 | Crpoenne u 3Bo/ronust Beesniennoii 5 1
6 | IloBropenue 4
Hroro 102 °) 5
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KanengapHo temaTu4eckoe NJaHUPOBaHUE YPOKOB (PU3UKHU

B 7 kiacce (68 yacoB B roj — 2 yaca B HeJIeJII0)

Ne i/ Tema ypoka Jara
1 2 3
Brenenne. ®u3nka u puznyeckue MeToAbl H3y4eHUs1 MPUPOALI (4uaca)
1. [TepBuunslit unctpykrax no Th. Uto uzyvaer ¢pusuka. Habnrogenus u
OTIBITHI.
2. | ®u3uvecKe BEITUIHHEIL.
3. [TorpemrHOCTh U3MEPEHUIA.
4. | Jlabopamopuas paboma Ne 1 ,,OnpenesieHue NEeHbI AeJTeHUS
H3MEpPHUTEJBLHOI0 IPHOopPay.
IlepBoHaya/ibHbIE CBe/IEeHHSI O CTPOEHUM BenlecTBa (6 4acoB)
5. | Crpoenue BemecTBa. MOJIEKyIIbI.
6. | Jlabopamopnas paboma Ne 2 «A3MepeHune pa3MepoB MaJIbIX TeJD»
7. | uddysus B razax, KHUIKOCTAX U TBEPIBIX TEIAX
8. | B3auMmHOe nNpuUTsIKEHUE U OTTATKUBAHUE MOJICKYT
9. | ArperarHbie cOCTOSIHUSA BellecTBa. Pa3nuyus B CTPOCHUU BEUIECTB.
10. | «CBeneHus 0 BEIIESCTBE» MMOBTOPUTEIBHO-0000IaroNwii ypok. Penienue
3aza4
JIBM:KeHHUe U B3auMojeiicTBHe TeJ (22 yac)
11. | Mexanuueckoe ABM>KEeHHE. PaBHOMEpHOE 1 HEPABHOMEPHOE ABHKEHHUE.
12. | CkopocTb. EMuHUIBI CKOPOCTH.
13. | Pacuer myTu u BpeMeHU JABMKeHUs. Perienue 3aqau.
14. | Konmponvnas paboma Nel
15. | SBnenue unepuuu. Pemenue 3amay.
16. | B3aumoneiictBue Ten. Pemenne 3amau
17. | Macca Tena. Eqununst maccel. U3mepeHue macchl.
18. | Jlabopamopnasa paboma Ne 3 ,,A3mepenne Macchl TeJia HA PHIYAKHBIX
Becax»
19. | Jlabopamopnasa paboma Ne 4 «A3mepenne o0beMa TBePIOTo TeJIay
20. | IlnotHOCTH BemiecTBa. Pemenne 3amau
21. | Jlabopamopnas pavoma Ne 5 «OnpenesieHne MIOTHOCTH TBEPAOI0 TeJia»
22. | Anamms k/p. u koppekuus Y Y /. Cuna. SIBnenue tarorerns. Cuma TSHKECTH.
23. | Pacuer macchl 1 00beMa Tema 1Mo ero INIOTHOCTH. Pemenne 3aqad
24. | Cuna ynpyroctu. 3akoH I'yka.
25. | Bec Tena. CBsi3b MeXAY CHIION TSHDKECTH U Maccoil Tena.
26. | PenreHne 3aa4 Ha pa3IMYHBIC BUIBI CHIT
27. | Iunamomerp. Jlabopamopnas paboma Ne 6 «'panyupoBaHue npyKMHbI
U U3MepeHue CHJI JTUHHAMOMETPOM
28. | CrokeHHe IBYX CHII, HAIIPABJICHHBIX BJIOJIb OJTHOM TPSMOH.
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29.

Cuna tpenusi. Pemenue 3a1a4, moAroToBKa K K/p

30. | Tpenue B mpupoe U TEXHUKE.
31. | Koumponvnas pavoma Ne2 «Cuiia. PaBHoaeiicTByIomas cuia.
JlaBJieHue TBePAbIX TeJ, *KUAKOCTel 1 ra3oB (23 yaca)
32. | JaBnenue. Equnuiibel napnenus. CriocoObl M3MEHEHUS JIaBICHUS
33. | U3mepenue naBieHwus TBEPAOTO TEJIa HA OMOPY
34. | JlaBrnenue raza. Pemenue 3agaq
35. | 3akon I[Tackans.
36. | JlaBieHue B )KHUIKOCTHU U ra3e. PericHue 3ama4
37. | Pacder naBieHus Ha JHO ¥ CTEHKH COCyJa
38. | Pemenue 3amay Ha pacyeT AaBICHUS
39. | Coolmiaromnye cocyasl
40. | Bec Bozayxa. ATMOocdepHOe 1aBlIeHUE.
41. | M3mepenne atmocdepHoro aasneHust. OnsiT Toppruerim.
42. | bapomerp-anepous. ATMOChEpHOE JTaBIICHUE HA PA3JIMYHBIX BBICOTaX.
43. | Manomertpsl. Pemenue 3amay.
44, | TlopirHeBO# KMIKOCTHON HACOC.
45. | I'mopaBnudecKuii mpecc
46. | JleiicTBHE )KHUJAKOCTH U Ta3a HA TIOTPYKCHHOE B HUX TEJIO.
47. | 3akoH Apxumena.
48. | Jlabopamopnasa paboma Ne 7 «A3MepeHne BBHITAJKHUBAIOMIEH CHIIBI,
el CcTBYIOIIEH HA MOTPYKEHHOE B JKHIKOCTh TEJI0»
49. | I1naBaunue ten. Pemrenue 3agau
50. | Jlabopamopnas paboma Ne 8 «BuisicHeHHe yCIOBHIi TUIABAHUS TeJD)
51. | [InaBanue cynoB, BOJIHBIN TpaHCHOPT. BozayxomnaBanue
52. | Konmponvnas paboma Ne3 «ApXxumenoBa CHJIa»
Pa6ora u momHocTh. JHeprusi (14 yacoB)
53. | Mexanunyeckas pabota. MOIHOCTb.
54. | IIpocTteie Mexanu3Mmebl. Peruar. PaBHOBecue cuil Ha phiuare.
55. | MomeHT cuibl. Peryaru B TexHuKe, OBITY U IPUPOJIC
56. | Jlabopamopnasa paboma Ne 9 «BrisicHeHUE yCIIOBHUS pAaBHOBECHS phIuara
57. | «3om0T0E» MPaBUIIO MEXaHUKHU. Perienne 3agau
58. | Koaddunuent none3noro neicTpus.
59. | Pemrenne 3amau Ha KIT/] mpocThIX MEXaHU3MOB
60. | JIabopamopnas pavoma Ne 10 «Onpenenenue KI1/I mpu noaseme tena mo
HAKJIOHHOM TJIOCKOCTH»
61. | DHeprus. Penrenue 3amaq
62. | CoBepIieHCTBOBaHKME HABBIKOB pacyeTa SHEPTHUH, padOThl H MOIIHOCTH
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63.

[IpeBpatienue sHeprun. 3aKOH COXpPaHEHUS YSHEPTUH.

64. | KontpoabsHas pa6ora Ned «Padora. MomHocTh. JHEPrus»
65. | CoBepiieHCTBOBaHHME HABBIKOB PEIICHHMS 3a/1a4 3a Kypc 7 Kiiacca
66. | Pe3eps. [loBTOpeHnE NPOACHHOTO MaTepraia
67. | Pe3zeps. [loBTOpEeHME MPOIICHHOTO MaTepraa
68. | Pe3eps. [loBTOpEHME MPOIICHHOTO MaTepraa
KaJsiengapHo reMaTnuyeckoe IiiaHMPOBaHKE YPOKOB 10 (pu3ukKe B 8 Ki1acce
(70 yacoB — 2 yaca B HeJ1eJII0)
Ne n/mt Tema ypoka Hara
1 2 3
TEIIJIOBBIE SIBJIEHUS (26 yacoB)
1. | Texuuka 6e3omacHocTr B kabuHere pusuku. [ToBropenue Kypca 7-ro Kiacca.
TennoBoe nBuxkeHue. BHyTpeHHsst sHEPTHsL.
3. | CriocoObl M3MEHEHUS BHYTPEHHEW YHEPIHH.
4. | Bunusl Temionepenauu. TermionpoBoaHOCTb.
5. | Konsekuus. M3nydenue. Pemenne 3amayu
6. | CpaBHeHnue BuOB Temuionepenadu. [Ipumepsl Teruionepenaadn B MPHUPOAC U B
TEXHHKE..
7. | Konu4ecTBO TEIUIOTHI. YIeTbHAS TEIUIOEMKOCTh BELICCTBA.
8. | Pacuer komMuecTBa TEIUIOTHI, HEOOXOAMMOIO I HAarpeBaHWs Tela WK
BBIICTISIEMOTO TEJIOM MPH OXJIAXKACHUU
9. | JlaGopaTopHass padora Nel '"CpaBHeHHe KOJHYECTB TEIJIOTHI MpPH
CMEIICHUH BO/AbI Pa3HOi TeMneparypsbl'
10. | Pemrenrie 3amad Ha pacyeT KOJIMYECTBA TEIUIOTHI, HAXOXKICHUE YICIbHOM
TEIJIOEMKOCTH BEIIECTBA.
11.| Dueprus TomnmBa. 3aKOH COXpaHEHHS M MPEBPAICHUS YHEPTUN B MEXaHHYECKUX
Y TETIOBBIX IPOIIECCaXx.
12. | O6ob6maroiee moBTopeHue « T emIOBbIE IBICHUSI
13.| KonrpoJabuas padora Nel "TensioBbie siBaenus"
14.| Amnamu3 /p u koppekuus YV /], Paznuunbie arperatHble COCTOSIHUS BEIIECTBA.
15. | TInaBnenue u OTBEpAEBaHUE KPUCTAIUTMYCCKHUX TEJI.
16. | VnenbHas Temiora riaBiIcHUS.
17.| Ucnapenue u koHaeHcarus. Perrenue 3amau
18. | OtHOCHTenbHAS BIAXHOCTD BO3yXa U €€ H3MEPEHHE
19.| JladoparopHuas pa6ora Ne 2 "H3mepeHue yaeabHOH TENI0EMKOCTH TBEPIOIo
Tesaa'
20. | Kunenwue, yaenbHas TEIIOTa mapoodpazoBanus. PerieHue 3a1a4
21. | PemieHue 3a/1a4 Ha pacyeT KOJIMYECTBA TEIUIOTHI PH arperaTHhIX Mepexoax.
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22,

Pa6ora napa u raza npu pacmmpeHuu. /[Burarens BHyTpEHHETO CropaHusl.

23. | TlapoBas Typouna. KI1J] TerioBoro asurareins. Pemierue 3aqayq

24. | TloBropenue Tembl "TeroBsie sBieHus". Pemenue 3anayq

25. | KonTpoJibHasi pa6ora Ne 2 "M3MeHeHHe arperaTHbIX COCTOSIHMIL BemecTBa'

26. | AHayu3 KOHTPOJBbHOM paboThl U Koppekiws YV /1.

SJIEKTPUUYECKUE SIBJIEHUS (23 yacoB)

27. | DnekTpusaius Tei. J[Ba poaa 3apsiioB.

28. | DnekTpuueckoe moie. J[emMMoCcTh AIEKTPUIECKOTro 3apsia.

29. | Crpoenwne atoMma. Perienne 3amau

30. | OObscHeHHUe MeKTpu3auu Tei. Pemenne 3amau

31. | DrekTpuyeckuii TOK. DIEKTpUUECKHUe 1enu. Perenue 3a1aq

32.| DrexkTpuveckuii TOK B MeTasuiax. JledCTBHS SJIEKTPHUECKOTO TOKA.

33.| Cuna Toka. Pemenue 3amgaq

34.| Usmepenue cuibl Toka. Amnepmerp. JlaGoparopuass padora Ne 3 "Coopkal
3JIEKTPUYECKOM 1eNny U U3MepPeHHe CHIIbl TOKA B ee Pa3JM4YHbIX yyacTkax'

35. | Drekrpuueckoe HanpsbkeHue. M3mepenue Hanpsbkenus. JlaGopaTopuas padoral
Ne 4. «M3MepeHne HanpsKeHUS] HA PA3JIHYHBIX YYACTKAX JJIEKTPHYECKOM
Henm

36. | DieKTpUYECKOEe COMPOTHBIICHHUE MMPOBOTHUKOB. Perienue 3a1aq

37.| Bakon Oma i y4yacTka 1enu. Pemenue 3amayu

38. | PemieHue 3a/1a4 Ha pacyeT COMPOTUBIICHUS TPOBOAHUKOB.

39. | PeocraTel. JlaGopaTopuasi paGora Ne 5 '"PeryimpoBaHue CHIIBI TOKa
peocratoM', Ne6'"Omnp-e conpoTuB/JIeHMs TPOBOJAHUKA TNPH TOMOIIA
aMmIepMeTpa u BoJbT™MeTpa''.

40. | TlocnemoBaTeabHOE COCTMHEHHE IPOBOHUKOB. Perrenue 3amau

41. | TlapannensHOE COCMHEHKE IPOBOIHUKOB. PeleHue 3aaau

42.| Pemienne 3amad (3akoH Oma Ui y4acTKa Lenu, MapaielbHOe |
MIOCTIEIOBATEIHHOE COSTMHEHNE TIPOBOTHIKOB)

43.| PaboTa 1 MOIIHOCTh MEKTPUIECKOTO TOKA

44.| JlaGopaTopHasi padora Ne 7 "H3mepeHue MOIIHOCTH M PadoThbl TOKa B
3JIEKTPUYECKOi Jjamme''.

45.| HarpeBaHue MPOBOJHUKOB DJIEKTPHYECKUM TOKOM. Perenue 3amay

46. | Konpencarop. Penrenne 3amau

47.| Jlamma HakanMBaHWS DICKTPHUECKHE HarpeBarenbHbie npuOopbl. Koporkoe
3ambikanue. [Ipegoxpanurenu.

48. | PemieHue 3a1a4

49.

KonTtpouabnas padora Ne 3 "JuiekTpuyeckue siBJIeHHs. JJICKTPHIECKUH TOK"
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IJIEKTPOMAI'HUTHBIE SAIBJIEHHUA (6 yacos)

50. | Amamu3 k/p u xoppekuus YVYJI. MaruutHoe mosie. MarHuTHOE IOJI€ TPSIMOTO
TOKA.

51. | MarHuTHOE I0JIe KaTYIIKH C TOKOM

52. | TIpuMeHEeHHUE IEKTPOMArHUTOB. DIIEKTPOMArHUTHOE perte. Perienue 3a1aq

53. | JlaGopaTopHas padora Ne 8 "COopka 3/1eKTPOMATHHTA W HMCHBITAHHE €ro
neicreus"

54. | TlocTOSIHHBIC MATHUTBHI.

55. | DnekTpoasurarenb. JlabopaTopHasi padora Ne9 «H3ydeHue 31eKTPHYECKOr0
JIBUraTeJIsl MOCTOSIHHOTO TOKa» (Ha MOoJIeJIn)

CBETOBBIE SABJIEHUSI (13 yacos)

56. | Mcrounuku cBera. PacripocTpaneHue cera.

57. | Orpaxenue cBeTa. 3aKOHBI OTpaxkeHus. Pelenue 3anau

58. | TInockoe 3epKaiio. 3epKajbHOE M PACCESHHOE OTPaKEHUE CBeTa. Pelenue 3a1au

59. | TIpenomuieHue cBera. Perienue 3anau

60. | JTunzel. M300paxkenus, JaBaeMble JIMH3aMu. Pemenne 3anaq

61. | Jlaboparopuass padora NelO0 "Tloaydyenme wu300pakeHHs] NPH TOMOIIH
JIMH3BI'"

62. | Onruueckas cuna mun3sl. PoTorpaduyeckuii anmnapar. Pemenve 3amaq

63. | KonTposnHast padora Ne 4 "CBeToBbI€ siBJIeHNsN"

64.| Awnanus k.p u koppekius YYI. I'na3 u 3perne. Ouku

65. | CoBeplileHCTBOBaHNE HABBIKOB PEIICHHUS 3a/1a4 3a Kypc 8 Kiacca. Pemenue 3amau

66. | I'na3 u 3penwue (§ 70). Pemenue 3anau

67. | TloBTOpEeHHE MPONICHHOTO MaTepHraia

68.

[ToBTOpEHME MPONAEHHOrO MaTEpHUaIIa

KanenaapHo-remaTtudeckoe mjiaHupoBaHue 9 kiace
(102 gyaca, 3 yaca B HeJ1eJ110)

Ne Tema | Hara
Paznen 1. 3akonbl B3aumoaeicTBUA U ABMKeHus Tea (34 yacos).
Tema 1. [IpsiMmosinHeliHOe paBHOMepHoe ABUKeHHe (6 yaca).

1. Texnuka 6ezonacHoctu B kabunere ¢pusuku (Th). Matepuanbhas Touka.
Cucrema orcyera.

2. Ilepemenienue. CioKeHHE BEKTOPOB

3. I1yTe 1 ckopocTh. OnpeeneHne KOOPAUHATHI IBHKYIIETOCS Tela.

4, [IpssmonuHeitHOe paBHOMEpHOE ABMXKEHUE. ['paduueckoe npeacTaBieHne
IPSIMOJIMHENHOTO PAaBHOMEPHOTO IBUKEHUS

5. Pemrenne 3a1a4 Ha NPSIMOJIMHEMHOE PaBHOMEPHOE IBUIKECHHE.

Tema 2. IIpsiMosInHeliHOE PABHOYCKOPEHHOe IBH:KeHue (9 yacoB).

6. [IpssMonMHENHOE paBHOYCKOPEHHOE JIBHKEHHE. Y CKOPEHUE

7. CKOpOCTb MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO JIBMKeHus. [ paduk ckopocTu.

8. [lepemenienue npu NpsIMOJIMHEHHOM paBHOYCKOPEHHOM JIBUKEHHH.
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[lepemerienue npu NpsIMOIMHEHHOM paBHOYCKOPEHHOM JBUKEHUH 0€3
HAa4aJIbHOW CKOPOCTH.

10. JlabGoparopunas padoraNel. «McciienoBaHue PABHOYCKOPEHHOT0 IBHKEH U
0e3 HAYAJIbHOM CKOPOCTH

11. | Pemenue 3a7ja4 Ha NpSIMOJIMHEWHOE PAaBHOYCKOPEHHOE JABH)KEHHUE.

12. [IpssMonuHENHOE U KPUBOJIMHEWHOE ABUKEHUE. JIBUKEHHUE TelIa 110
OKPY>KHOCTH C ITOCTOSIHHOM 10 MOJIYJIIO CKOPOCTBIO.

13. | Pemenue 3aa4 Ha IBUIKEHUE TeJa MO OKPY>KHOCTHU C IIOCTOSTHHOM 110 MOYJTIO
CKOPOCTbHIO

14. KonTtpouabHnas padora Nel «KnHemaTuka MaTepuaibHONH TOUKH»

Tema 3. 3akonbl JuHamuku (14 yacos).

15. Ananus K.p. 1 koppekiua Y Y Jl. OTHOCUTENBHOCTh MEXaHUYECKOTO JBHXKCHUS.

16. NuepuunaneHble cuctemsl orcyera. [lepBbiii 3akoH HproToHa.

17. Bropoii 3akon HeroToHa.

18. Pemenue 3a1ay na Bropoit 3akoH HeroToHa.

19. Tpernii 3akon HeroToHa.

20. Pemenue 3amay Ha 3akoHbl HeroTOHA.

21, CB000/THOE TTa/ICHUE TEI.

22. | JIBmwxeHue Tena, OpolIeHHOTO BEpTUKAILHO BBepX. Bec Tema nqeuxkymierocs ¢
ycKopeHneM. HeBecoMOoCTb.

23. | Pemenue 3a1a4 Ha ABMD)KEHUE Tella O] ACMCTBUEM CHIIBI TSDKECTH.

24, 3akoH BceMupHOro TAroreHus

25. YckopeHnue cBOOOAHOTO NMaJeHUs Ha 3eMiie U IPYTruX HeOeCHBIX Teax.
JlabopaTopnasi padora Ne2 «M3mepeHne yckopeHusi cBO0OOIHOT0O
najJieHus».

26. | JIB>xeHUe NCKYCCTBEHHBIX CITYTHUKOB 3e€MJIM U KOCMHUYECKHX KOpaOJeil.

27. Pemenue 3agad Ha 3akoHbl HproTOHA.

Tema 4. UmnyJibc Tejia. 3aKOH COXPaHEHHsI HUMITYJIbca (5 4acoB).

28. Ananus k.p. 1 koppekius Y'Y 1. Umnynbce Tena 3akoH COXpaHEHHUS! UMITYJIbCa

29. PeakTuBHOE IBMIKEHUE. PAKETHI.

30. | DHeprus. 3aKoH COXpaHEHHS YPHEPTHUH.

31. Pemenue 3amau Ha
3aKOHBI COXpaHEHUSI.

32. | KonTpoabnas padora Ne2. «Cuiibl B Mexanunke. 3akonbl HproToHA
JAMHaAMHKa MAaTepPHATbHOH TOYKHY.

Pa3nen 2. Mexanuueckue kojiedanus. 3Byk. (16 yacoB)

33. | Ananus Kk.p. u koppekuus Y'Y /. KonebarensHoe nuxenne. CBoOOIHbIE
KoseOaHus. BennunHel, XapakTepu3yoye KonedaTenbHOe ABMKEHNE

34. | Pemenue 3a1a4: «Benn4uHbl, XapaKTepU3yIOIIUe KoJeOaTeIbHOe IBIKEHUE

35. | l'apmoHMYeckue KoeOaHus

36. | JlaGopaTopHas padora Ne3 «MccirenoBanne 3aBHCMMOCTH YaCTOTHI U
Mepuoia CBOOOIHBIX KOJIeOaHUIl HUTSIHOTO MATHUKA OT €ro JJIMHbD)

37. 3aTyxarolye U BhIHYXK/ICHHbIE KOJICOaHMUsL.

38. | Pe3onanc

39. | PacnpocTpanenue xoyiebanuii B cpejie. BoHbI.

40. | XapakTepHcTUKU BOJIH. Perienne 3a/1a4 Ha BOJTHOBBIE ITPOIIECCHI.

41. 3ByKoBbI€ KosieOaHus. MICTOUHHMKY 3BYyKa.

42. | BeicoTa, TeMOp, FPOMKOCTB 3BYKA.

43. 3BYKOBBIE BOJIHBI.

44, Pemenue 3amau: «Pacnpocrpanenue 38yka. CKOPOCTh 3ByKa

45. | OrpaxkeHue 3ByKa. 9Xo.

46. Pemenue 3amay Ha pacuer mapamMeTpoB BOJHOBOTO U KOJIE0ATEIHHOTO
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ITPOIIECCOB

47. KontpoabHas padora Ne 3 «Mexanndeckue Kojedanus. 3ByK».
Pasznea 3. diiekTpomarauTHoe noJie (25 yacoB).

48. | Ananus k.p. u koppekuus Y'Y /. MarautHoe none. §34

49, Hanpasienue Toka 1 HarpaBJIeHUE JIMHUNA €r0 MarHUTHOTO MoJist. §35

50. Pemenue 3amay: «MarduTHoeE 11oJjie»

ol. OOHapyKeHrne MarHUTHOTO TIOJIS 110 €T0 JICHCTBUIO Ha AJIEKTPUICCKHUI TOK.
[IpaBuio neBoit pyku. §36

52, Pemenne 3anau: «lIpaBuio j1eBoil ¥ IpaBoOX PyKu»

53. | Muaykuus MarHuTHOrO mojs. JleficTBre MarHMTHOTO I0JIs Ha JBMOKYLYHOCS
3apsUKEHHYI0 yactuny. §37

54, Pemenue 3agau Ha cuity Amnepa u cuiy JlopeHiia.

55. MarauTHbIN TOTOK.§38

56. SIBIIeHME AIEKTPOMArHUTHOM MHAYKIUH. §39

57. | Pemenue rpaduyeckux 3a/1a4 Ha IPUMEHEHUE NIPaBUJI IPABOM U JIEBOM PYKH.

58. Hanpasnenue nnaykumnonHoro Toka. [Ipasuno Jlenna. SIBienue
camounaykiuu. §40,41

59. JlabopaTopnasi pabora Ne 4 «3yueHue siBJIeHHS JIEKTPOMAarHUTHOM
HHIAYKIUHY.

60. | [lomyyeHne nepeMEeHHOTO IEKTPUIECKOro ToKa. Tpancdopmarop.§42

61. Pewenue 3amau

62. | DnexTpoMarHUTHOE 1MoJie. DIEKTPOMArHUTHBIE BOJIHBL.

63. KoneOartenbubiit KOHTYp. [IpyHIMIBI pauoCBsI3U U TEIEBUACHHUSL.

64. | DnekTpoMarHuTHas NpUpoO/ia CBETa.

65. [Ipenomiienne ceera. @U3M4ECKUN CMBICII ITOKA3ATEINS] PETOMIICHHS

66. Pewienue 3amau

67. | Hucnepcus ceera. {era Ter.

68. | Tunsl onTHyeckux cnekTpoB. IIponcxoxaeHne TnHeHyaThIX CIEKTPOB.

69. | JlaGopaTropuas padora Ne5. «HabJitoieHue CIJIONIHOTO U JJHHEHYaThIX
CIEKTPOB MCIIYCKAHMS.

70. O6006maromuil ypok no teme: « ANeKTpOMarHUTHOE NoJiey. Perenne 3anau

71. KonTtpoJsabHas padora Ned «jieKTpOMarHuTHoe 1oJiey.

Pa3nen 4. CTpoeHne aToMa M aTOMHOT'O SI/IPa, MCNOJIL30BaHNE YHEPTUU aTOMHBIX sigep (18 4.)

72, Ananus x/p. u koppekuus YV JI. PaqnoaktuBHOCTE. MOJ€/IM aTOMOB.

73. | PaguoakTuBHBIE IPEBpAIIEHUs] aTOMHBIX SEp.

74. Pemenne 3anau

75. DKcrepuMEeHTaJIbHbIE METO/Ibl MCCIIEAOBAHNS YaCTHII.

76. | JlaGopaTopHas padora Ne 6 «M3MepeHne ecTeCTBEHHOT0 PATHALMOHHOTO
(ona nozmmerpom».

77. | OTKpBITHE IPOTOHA M HEHTPOHA.

78. | CoctaB aTOMHOTO sifjpa. SIepHbIe CHITBL.

79. | Oueprus cBs3u. Jledekrt macc.

80. | Jlenenwme snep ypana. LlenHble simepHbIC peakiuy.

81. Pemenue 3amau

82. Snepuslii peakrop. [IpeoGpazoBanyie BHyTpeHHEH SHEPTUH s1IEp B
ANEKTPUUYECKYIO SHEPTHUIO.

83. | JlaGopaTopHas padora Ne 7. «3yueHue qejeHus sigep ypaHa no
(¢ororpadpuu Tpexkon».

84. | AtomHas sHepreTuka. TepmosiepHas peaxiysi.

85. | buomornveckoe neiicTBre paananuy.

86. | JlaGopaTopHasi padora Ne 8 «OuneHka nmepuoaa nojaypacnaaa

HAXOAALIUXCH B BO3yXe NPOAYKTOB pPacnaja ra3a pajoHay.
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87.

JlaGoparopHasi padora Ne9 «M3yuyeHune TPEeKOB 3apAKEHHBIX YACTHIL 11O
roToBbIM (oTorpagusam».

88. Pemenue 3amau
89. O0o0011IeHNEe U CHCTEMATHU3alIMs] 3HAHUI

Paszgea 5. Crpoenne u 3Bosonus Beesiennoii. (5 yacoB)
90. | CocraB crpoeHue u npoucxoxaeane CoJHEYHON CUCTEMEI.
91. | [InaneTsl 3¢eMHOM TPYNIIIHL.
92. IInaneTs! ruranThl COTHEUHON CUCTEMEI.
93. Maisie Tena CoJHEYHOM CHCTEMBI.
94, Ctpoenue, n3iydeHue 1 3BoJitonus 38e31. CTpoeHue v 3Bostonus Beenennoit
95. KonTtpoJubnas padora Ne 5 «Crpoenue atoma u BeesieHHO#»

Pa3znea 6. [loBTopenue — 4 u

96. JlaBnenue. JlaBneHue TBEpIbIX TEI )KUIKOCTEH 1 ra30B
97. TennoBbie ABJICHUS.
98. 3aKOHBI B3aMMOJCHCTBHS U IBMIKEHUS TE.
99. | Mexanuueckasi paboTa 1 MOITHOCTb, TPOCTHIE MEXAHU3MBI
100. | Mexanuyeckue KojeOaHus ¥ BOJIHEL.
101. | DnexTpuYecKue SIBICHUSI.
102. | CBeroBbI€E SIBIIEHUS.
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Onucanue yueOHO-MeTOAMYECKOT0 U MATEPUAIbHO-TEXHUYECKOT 0
o0ecneueHusi 00pa3oBaTeJIbLHOIO NMpouecca:

IIporpammMHo-MeTOANYecKOe o0ecnieyeHHe padoyeii MporpaMmblI:

o (MenepasbHBIA  TOCYJApCTBEHHBIM 00pa30BaTeNbHBIA CTAaHAAPT OCHOBHOTO
obmero obpazoBanus (YTBepkIeH mpukazoM MuHHCTEpCTBA 00pa30BaHUA U HayKH
Poccuiickoit denepammu ot «17» nexadps 2010 . Ne 1897, ctp.16-17)

e [IpumepHass mporpaMMa OCHOBHOTO 00IIero oOpa3oBaHusi mo ¢usuke. 7-9
kimacce» (B. A. Opnos, O. ®. Kabapaun, B. A. Koposun, A. 0. Ileatun, H. C.
[Typeimiesa, B. E. ®paakun, M., «IIpocsemenne», 2010 r.);

YMK «®Pusuka. 7 Kjiace»

1. ®usuka. 7 knacce. Yueonuk (aBtop A. B. Ilepoimkun).

2. ®uzuka. Tectrl. 7 knacc (aBropsl H. K. Xannanos, T. A. XaHHaHOBA).

3. ®usuka. [unaktudeckue marepuainbl. 7 kinacc (aBropel A. E. Mapon, E. A.
Mapon).

4. ®usuka. COOpHUK BOIIPOCOB U 3a1a4. 7—9 knaccsl (aBTopbl A. E. Mapon, C. B.
[Tozotickuii, E. A. Mapon).

5. DIIEKTPOHHOE MPUJIOKEHNE K YUECOHHKY.

YMK «®uszuka. 8 kiace»

1. ®usuka. 8 knacc. Yueobnuk (aBrop A. B. Ilepsimikun).

2. ®usnka. Merogudeckoe mocobme. 8 kimacc (aBtopel E. M. I'ytauk, E. B.
Pri6axona, E. B. [llaponuna).

3. ®usuka. Tectol. 8 kmacc (aBtopel H. K. Xannanos, T. A. XanHaHona).

4. ®usuka. [unaktuueckue matepuanbl. 8 kiacc (aBropsl A. E. Mapon, E. A.
Mapomn).

5. ®usuka. COopHUK BOIPOCOB M 3a1a4. 7—9 kiaccel (aBTopsl A. E. Mapow, C. B.
[Tozotickuii, E. A. Mapos).

6. DIeKTPOHHOE MPUIIOKEHUE K YUSOHUKY.

YMK «®Puzuka. 9 kiiace»
1. ®uzuka. 9 knacc. Yuebnuk (aBropsl A. B. [leppiikun, E. M. I'yTHUK).
2. ®usnka. Tematnueckoe mianupoBanue. 9 kiace (aBrop E. M. ['yTHHK).
3. ®uzuka. Tectel. 9 kmacc (aBropel H. K. Xannanos, T. A. XanHaHoBa).
4. ®Ousuka. unaktuueckue matepuansl. 9 kiacc (aBropel A. E. Mapon, E. A.
Mapon).
5. ®usuka. COopHUK BONPOCOB U 3an1a4. 7—9 kiaccel (aBTopsl A. E. Mapom, C. B.
ITozoiickuii, E. A. Mapon).
6. DIeKTpOHHOE NPUIIOKEHUE K YUCOHHUKY.

DJIEKTPOHHBbIE YUeOHbIC U3IaHUA:
1. ®usuka. bubimmoreka HarmsaHbBIX mocoOuid. 7—11 knaccel (1oj penakiuen
H. K. Xannanosa).
2. JJabopaTtopHbie paboThl 1O (usuke. 7 kiacc (BUpTyaidbHas (Quanueckas
naboparopusi).
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3. JJabopaTopHbie palbOThl 1O (PU3MKE.
naboparopusi).
4, JlaGopatopHble pabOThl 1O (HU3MKE.
naboparopusi).

8 kimacc (BUpTyalbHas (uznueckas
9 xmacc (BupryanbHas ¢usnyeckas
Cnucox HarJIsiAHbIX IOCOOM:

Ta0Jauubl 001Iero HAZHAYECHUSA
1. MexnayHnaponnas cucrema enunun (CH).

2 [pucraBku as 00pa3oBaHUS ASCITUIHBIX KPATHBIX U JOJIBHBIX CAMHUII.
3 duszuveckue moCTOSHHBIE.

4. [Ikana 2IeKTPOMAarHUTHBIX BOJIH.

3) [TpaBuiia mo TexHuke 0e30macHOCTH Mpu paboTe B kKabuHeTe (HU3UKH.

6. Mepbl 0e30macHOCTH TPHU TMOCTAHOBKE W MPOBEICHUH JIaOOPATOPHBIX

paboT MO PIEKTPUYECTBY.
7. [Topsiiok perieHust KOIMYeCTBEHHBIX 3a/1a4.

TeMaTHuecKHe TA0IHIBI
1. BpoyHOBCKO€E IBUKEHHE.
Huddyzus.
3. Manowmerp.
5. ATMocdepHoe TaBJeHUE.
7. Buasl gedopmanmii 1.
9. I'ma3 kak onrTryeckas Cucrema.
11. U3smepenne temneparypsl.
13. Termon30a1UuOHHBIE MATEPHUAIIBI.

15. /Isuraress BHyTPEHHETO CTOPAHUSL.

17. TpaekTopust IBUKEHUS.

19. Bropoii 3akoH HetoToHa.

21. Kocmuueckwnii kopabib «BocTok».
23. MexaHu4ecKue BOJIHBI.

25. Cxema ruipo3aeKTPOCTAHIIUH.

27. llepenaya u pacupeaciacHue
AIEKTPOIHEPTHH.

29. Moaenu cTpoeHus aToMa.

31. llenHas saepHast peakiusi.

33. 3Be3apbl.

35. 3armeHus.

37. JlyHa.
39. [I;maneTbI-TUTAHTEL.

2. IloBepXHOCTHOE HATSKCHUE,
KaOWLUISIPHOCTb.

4. Ctpoenue atMmochepsl 3emMiu.

6. bapomeTtp-anepous.

8. Bunel nedopmanuii 11.

10. OnTuyeckue mpuoOOPBHI.

12. BHyTpeHH:s dJHEPrusl.

14. IInaBnenue, ucnapeHue, KUICHUE.

16. JIBuraTresib MOCTOSTHHOTO TOKA.

18. OTHOCUTENBHOCTD IBUKEHUSI.

20. PeakTBHOE ABUXKEHUE.

22. Pabota cubl.

24. TTpuGopsl MarHUTODIEKTPUIECKOM
CHUCTEMBI.

26. Tpancdopmarop.

28. dunamuk. Mukpo¢oH.

30. Cxema ombiTa Pesepdopna.

32. SInepHbIN peakTop.

34. ConHeyHas cucrema.

36. 3emuist — manera COTHEYHOM
cucteMbl. Ctpoenue CoHIa.

38. IlimaneTsl 3eMHOM TPYIIIBI.

40. Masblie Tena COTHEYHON CUCTEMBI.

Oo6opynoBanne u npudOPHI.
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Homenknatypa yuyebHOro o00opyaoBaHusi Mo (QuU3MKe ONpenesseTcss cTaHaapTaMu
¢usznyeckoro 0o0pa3oBaHMA, MHUHUMYMOM COJEpXaHUS y4yeOHOTro MaTepuaa,
0a3ucHOI mporpammoit oOuero oopazoBanusi. JlabopaTopHoe U JIEMOHCTPALMOHHOE
o0opynoBanue ykazaHo B llepeune ydeOHOTO OOOpyJOBaHUSI TO (QU3MKE IS
00111e00pa30BaTeNbHBIX yUpeKaeHul PO.

JI71s1 MOCTaHOBKH JIEMOHCTPAIMI IOCTATOYHO OJHOTO 3K3eMILIsApa 000pyI0BaHUs,
TUTIsl (PpOHTATBHBIX TAOOPATOPHBIX PabOT HE MEHEE OJHOTO KOMILIEKTa 000PYI0BAHUS
Ha JIBOMX YYaIlNXCSl.

CIIUCOK UCITOJb30BAHHBIX UCTOYHUKOB

o ODenepanbHbiil 3akoH «O0 oOpazoBanuu B Poccutickoit denepanvinn(B
JEeUCTBYIOIIEH peaaKIIiM).

o DenepanbHBIl TOCYIapCTBEHHBIM 0Opa3oBaTelIbHbIM  CTaHJIAPT OCHOBHOTO
obmero obpaszoBanus (YTBEepXKIAeH IpuKa3zoM MwuHuCTEepcTBa 00pa30BaHUS W HAYyKH
Poccuiickoit denepammu ot «17» nexadps 2010 . Ne 1897, ctp.16-17)

o [IpumepHass mporpaMma OCHOBHOTO o00miero obpasoBanus 1o ¢usmke. 7-9
kiacce» (B. A. Opnos, O. ®. Kabapaun, B. A. Koposun, A. 1O. Ilentun, H. C.
[Typeimena, B. E. ®paakun, M., «IIpocsemenue», 2010 r.);

e ABTOpCKas MporpamMmMa OCHOBHOIO 00Iiero oOpa3zoBaHus 1no ¢usuke maus 7-9
kiaccoB (H.B. ®unonosuy, E.M. I'ytauk, M., «Ipodar, 2012 1)

e [Iporpammsl st 0011€00pa30BaTENbHBIX yupexacHU. Pusnka. ACTPOHOMHUS.
7-11 xiu. / coct. B. A. KopoBun, B. A. Opnos. —1-e¢ uzn., crepeotun. — M.: [poda,
2008. — 334 c.

e COOpHUK HOPMATUBHO-MIPABOBBIX JOKYMEHTOB U METOJIMUECKUX MaTEPUATIOB.
®duswmka. / coct. T. b. BacunseBa, U.H. BanoBa. — M.: Benrtana-I'pad, 2007 . -208 c.

http://standart.edu.ru/
http://www.posobie.sch 901.edusite.ru/p6aal.html
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