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MHNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHHWIl K pe3yslbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yud€ToM peaepanbHOil paboueil mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Dusznkay.

Copmepxanue mporpamMmbl MO (U3HKE HaAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPAMOTHOCTH OOYYAlOIIMXCS W OPTraHU3AlMI0 H3y4eHUs
Gu3MKM Ha NeATebHOCTHOW ocHOBe. B mporpamme mo Qusuke y4duTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpeamMera B peanusanuu tpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM PE3YJIbTaTaM OOYUEHHUs, a TAKKe
MEXIIPEIMETHBIE CBSA3M €CTECTBEHHO-HAYyYHBIX YYEOHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMs.

OoOpazoBaTenbHas nporpamMmma yueOHoro npenmMera « @uU3nka» peainsyercs ¢
UCIIOJIb30BaHUEM OOOpYAOBaHUS LIEHTpa OOpa30BaHMsI €CTECTBEHHO-HAYYHOW H
TEXHOJIOTUYECKOM  HampaBieHHocTH — «Touka  pocta».  Hcnonbs3oBaHue
o0opynoBaHUs LEHTpa €CTECTBEHHO-HAYYHOU u TE€XHOJIOTMYECKOU
HarpaBJeHHOCTH «Touka pocTa» MO3BOJISET CO34aTh YCIOBUAL:

- g obecriedeHust 3(PPEKTUBHOTO  JOCTHMKEHHMsSI 00pa30BaTENIbHBIX

Pe3yJIbTaTOB 00YYaIOUIMMHUCS 110 Iporpamme yueOHoro npeamera «dusukay;

- 715 yrityOn€HHOTo N3Y4YEeHUS IPEMETa;

- a1 QOopMHUpPOBaHUS H300PETATENBCKOr0, KPEaTHMBHOIO, KPUTHYECKOTO
MBIIUICHUS, Pa3BUTHUS (PYHKIMOHAIBHOM T'PAMOTHOCTH y OOYYarolIUXCS, B TOM
YHUCJIE ECTECTBEHHOHAYYHOW U MATEMAaTHYECKOM.

[MudpoBas mabopatopusi KapAMHAIBHBIM O0pa30oM HM3MEHSIET METOANKY U
COZlEpKaHUE  DKCIIEPUMEHTAIBHOM  JCATENBHOCTM W IIOMOTaeT  PEIINTH
BbIILICTIEpEeUnCIIeHHble npoOiembl. [llupokuit crnektp 1UGPOBBIX JaTUYUKOB
MO3BOJISIET YYAIIUMCSI 3HAKOMUTBCS € NapameTpaMu (PU3MYECKOro 3KCIEpUMEHTa
HE TOJBKO HA KAa4ECTBEHHOM, HO M HA KOJMYECTBEHHOM ypoBHE. C MOMOUIbIO
uppoBoil 1a00PATOPUK MOMXKHO MPOBOJIUTH IJIUTENBHBIM AKCIEPUMEHT JaXe B
OTCYTCTBHHM dKcniepuMeHTaTopa. [lpu sTom u3mepsiemble JaHHBIE U PE3YJIbTAThl UX
00paboTKN 0TOOpaKaIOTCSI HEMOCPECTBEHHO Ha SKpaHe KoMmbioTepa. B mpoiiecce
(bopMHpOBaHUS HSKCHEPUMEHTANBHBIX YMEHUN MO0 (U3UKE Yy4YallUiCs YYUTCA
PeNCTaBlIATh UHPOPMALIMIO 00 UCCIEOBAaHUM B YETHIPEX BUAAX: B BEpOAIBHOM:
ONKCHIBATh DKCIIEPUMEHT, CO3[aBaTh CIOBECHYIO MOJIEIb JSKCIEPHUMEHTA,
(¢uKcHpoBaTh BHUMaHUE Ha U3MEPSIEMbIX (PU3MUECKUX BEITMYMHAX,TEPMUHOJIOTUH;
B TaOJWYHOM: 3amlOJHATH TaOJIMIbl JAHHBIX, JISKAIIUX B OCHOBE IOCTPOEHUS
rpa@ukoB (MpU ATOM Yy Yy4YalIMXCAd BO3HHMKAET MEPBUYHOE MPEJCTABICHUE O
MaciTabax BeIMYWH); B TpaUuecKoM: CTPOUTH TpadUKH MO TAOJIMYHBIM JTaHHBIM,



YTO TMO3BOJISIET MEPEHTH K BBIABUKEHUIO THUIOTE3 O XapakTepe 3aBHUCHUMOCTU
MeXIy — GU3NYeCKUMUBENWYMHAMU  (IPU  OTOM  VYHTEIb  IIOKa3hIBAaET
MPEMMYIIECTBO B BU3yaIU3al[MU 3aBUCUMOCTEN MEXITY BEITUUYMHAMHU, HATJISIIHOCTD
U MHOTOMEPHOCTH); B AHAIMTHUYECKOM (B BHUJE MATEMATHUYECKUX YpPaBHEHUN):
OPUBOJUTH MaTEeMaTHUYECKOE OINHMCAHME B3aUMOCBSI3U (PU3NYECKUX BEJIMYUH,
MaTeMaTu4yeckoe 0000IIeHIe TOJIYYeHHBIX pe3ysibTaTtoB. Lludpossie mabopaTopuu
MO3BOJISIIOT CYIIIECTBEHHO JKOHOMHUTH BpEMsl, KOTOPOE MOXKHO MOTPATUTh Ha
dbopMHpOBaHHE WCCIENOBATCILCKIUX YMEHUN YYalluXcs, BBIPAKAIONINXCS B
CJIeIYIOIIUX NENUCTBUAX: OTpeJIeIICHHE po0JIeMBbl; MIOCTaHOBKA
UCCJIEIOBATENLCKOM 3a/lau; I[UJITAHUPOBAHHME, pEIICHUE 3a7aud, BBIIBUKEHUE
TUIO0TE3, MOCTPOCHUE MOJIENIEH, SKCIIEpUMEHTaIbHAS ITPOBEPKA TUIIOTES.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTeprana
1o rojaMm o0yudeHus (M0 Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEI0BATEIbHOCTh
U3YUYEHHUS] TEM, OCHOBAHHYIO HA JIOTHKE PAa3BUTHUS MNPEIMETHOTO COJIEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarommXcs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MIOMOIIY YYUTEIIO B CO3/IJaHUU paboyveil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®duzrka SBISIETCS  CHUCTEMOOOPA3yIOIIMM  JUJIi  €CTECTBEHHO-HAyYHBIX
y4eOHBIX PEAMETOB, MOCKOJBKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBIICHUM, M3y4aeMbIX XUMHUEH, Ouoyioruen, acTpoHOMHEH U (PU3HMUYECKOU
reorpadueii, BHOCHUT BKJaJ B €CTECTBCHHO-HAYYHYIO KapTUHY MHpa,
peNoCTaBisieT HauboJiee SCHbIe O00pa3ibl MPUMEHEHHsS HAyYHOTO METoja
MO3HAHUS, TO €CTh CIIOC00a MOTYYEHUs JOCTOBEPHBIX 3HAHHUM O MUPE.

Opnna w3 raaBHBIX 3a7a4d (pU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEINOJAraeT OBJIAJCHHUE
CIEAYIOIIMMUA KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
IrPAMOTHOCTB:

e Hay4YHO OOBSACHSTH SBIICHUS;

e OILICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;

e HHTEPOPETUPOBATH  JAaHHBIE UM HCMOJB30BaTh  HAy4HbBIC
JI0Ka3aTesIbCTBA JIJISl OJIYYE€HHS BBIBOJIOB.

[lenn wu3yueHuss (PU3NKU Ha YypPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
onpeneneHsl B Konmenmuu mnpenogaBaHus ydeOHoro mnpeamera «Dusukay B
oOpasoBarenbHbIX oOpraHuzanusx Poccuiickoin ®Deaepanun, peaM3yOMMUX
OCHOBHBIC  00IIe00pa3oBaTeIbHBIE TPOTPAMMBI, YTBEPKACHHONW PpEIIeHUEM
Konnerun MunuctepcrBa npocsenienus: Poccuiickoin @enepanuu (mpoToKos ot 3
nexadps 2019 r. Ne [1K-4BH).

ey usyyenust GusMKu:



e npuoOpeTeHrne MHTepeca U CTPEeMIICHHUS O0yJarOMMXCsl K HAyYHOMY H3y4YeHHUIO
NPUPOJIBI, Pa3BUTHE MX MHTEIUIEKTYAIBHBIX M TBOPUECKUX CITIOCOOHOCTEH;

® Da3BUTHE IMPEJICTaBICHUH O HAYYHOM METOJe MO3HaHUS U (HOPMHUPOBAHUE
MCCIIEI0BATEIBCKOTO OTHOMICHUS K OKPYKAIOITNM SBIICHUSM;

e (opMUPOBAaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3Y4YEHHUS OCHOB
CTPOEHHUS MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

e (opMupOBaHUE TPEACTABICHUH O ponu GU3NKA [ Pa3BUTUS  OPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

® pa3BHUTHE INPEACTABICHUNA O BO3MOXKHBIX cepax Oyayiel npodeccuoHanbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOJTOTOBKA K AajbHEHIIeMy 00y4eHUIO B
ITOM HaIpaBJICHUH.

JlocTixkeHue 3TuX Iiesiel MporpaMMsel Mo (hU3MKe Ha YpOBHE OCHOBHOI'O OOIIEro

oOpa3zoBaHusi 00€CTICUMBACTCS PEIICHUEM CIETYIONTUX 3a/4a4:

e npuoOpeTeHHEe 3HAHUN O TUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, SJIEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SBIICHUSIX;

e [puUOOpPETEHHE YMEHUHM OINUCHIBATH U OOBICHATH (DU3MUECKHE SIBIECHUS C
UCIOJIb30BAHUEM IOJyYEHHBIX 3HAHUM;

® OCBOEHHME METOJOB PEIICHHUS MPOCTEHIINX PACUETHBIX 33729 C MCIIOJIb30BaHUEM
¢u3nyeckux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/]1a4;

® Dpa3BUTHE YMEHWI HAOMIOATh NPUPOAHBIC SBJICHHUS M BBINOJIHATH OIBITHI,
nabopaTtopHble  pabOTBl U JIKCIEPUMEHTAIbHBICE  HUCCICAOBAHUSA  C
UCMOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

e oOcBOeHHME NpUEMOB paboThl Cc HHPopMauuend (GU3NUECKOro CoJep:KaHus,
BKJIIOYasi MHGPOpPMAIMIO O COBPEMEHHBIX JOCTIDKEHUSX (HU3UKU, aHAIU3 U
KPUTHYECKOE OIICHWBaHNE HH(OPMAIINH;

® 3HAaKOMCTBO cO cepamMu NPOPecCHOHATBHOM AEATENbHOCTH, CBSI3aHHBIMU C
(GU3NKOI, U COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMHA Ha JOCTH)KCHHUSIX
dbuznueckoi HayKH.

Ha wusydyenune ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOIO OOILIETO
oOpaszoBanus otBoauTcs 238 yacoB: B 7 kiiacce — 68 dacoB (2 yaca B Heeno), B 8 kiacce
— 68 uyacoB (2 uwaca B Hememio), B 9 kmacce — 102 wyaca (3 waca B Hememo).

[Ipennaraemslii B mporpamMme no (Gu3nKe nepevyeHsb JadopaTopHbIX padOT U OMBITOB
HOCUT pPEKOMEHJATElIbHBIM  XapakTep, yduTelb JejlaeT BbIOOp  MPOBEIACHUS
7abopaTopHBIX pabOT U OMNBITOB C YYETOM HHAMBUAYAJbHBIX OCOOCHHOCTEH
0o0y4arommxcsi, CIUCKAa OJKCIEPUMEHTAJIbHBIX 3alaHuil, MpeQIaraeMbplXx B paMKax
OCHOBHOI'O TOCYJJapCTBEHHOI'0 SK3aMeHa 0 (PU3HKE.



COIEPKAHUE OBYYEHMUA

7 KJIIACC

Pasznen 1. ®u3uka u €€ pojib B NO3HAHUM OKPY:KAIOIIEr0 MUpa.

@usnka — Hayka o mnpupone. fABieHuss npupoipl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeaMUUHBL. W3MmepeHue ¢uznueckux BeluduH. DPuznyueckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u JApyrue ecTECTBEHHbIE HAyKW H3y4aloT MPUPOY.
EcrecTBeHHO-HAy4HBId METOJ] TO3HAHUS: HAOJIOACHUE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUNIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmonaemMoro sBieHus. Onrcanue GU3NIECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH.

Jemoncmpayuu (c UCNONb308AHUEM 00opyoosanus uenmpa
€CMeCmeEeHHO-HAYUHOU U  MexHO02uueckou HanpaénenHocmu «Touka
pocmay).

1. MexaHu4deckue, TEIUJIOBbIE, DJICKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHUSI.
2. ®uznueckue nMpuOOPHl U MPOIEAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.
Jlabopamopnuvie pabomel u onvimsl (C UCNOIbIOGAHUEM 000pPYO0CAHUA
UEeHmpa ecmecmeeHHO-HaAYYHOU U MmexXHOo102u1ecKoil Hanpagsiennocmu « Touka
pocma).
1. OmnpeneneHue LEHbBI ASICHUS Kbl U3MEPUTEILHOTO Mpruoopa.
2. H3mepeHue paccTosiHUM.
3. U3mepenune 00bEMa KUIKOCTH U TBEPOTO TeEa.
4. OmnpeneneHue pa3MepoB MajbIX TeJl.
5. M3Mmepenue TeMieparypbl HOpH TOMOIIM >XHUAKOCTHOTO TEPMOMETpA H
JaTyuKa TeMIIepaTyphl.

6. IlpoBeneHue uccienoBaHusi MO MPOBEPKE TMIOTE3bI: NAIBHOCTH MOJETA
Iapuka, MylmeHHOTO TOPU30HTAIIbHO, TEM 00Jibllle, YeM OOJIbIIE BhICOTA
MyCKa.

Pasznen 2. [lepBoHayajibHbIE CBEIEHUS O CTPOEHUHU BElIEeCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTRA.

JBrwxeHnue dacTtuil BemecTBa. CBs3b CKOPOCTH JBWIKCHHMS YacTHI[ C
Temrneparypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzaumoneiictBue yacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEH M TBEPABIX
(kpuctamnuyecknx) Tea. B3auMocCBsI3b MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSHMSIX U MX aTOMHO-MOJEKYJSPHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu (c UCROJIb308AHUEM 0oopyoosanus ueHmpa
€CMeCmeEeHHO-HAYYHOU U  mexHo02uueckoil  HanpaeénenHocmu «Touka
pocmay).

1. HaGmioneHune 6poyHOBCKOTO JIBUKECHHUS.

2. HaGmonenue nuddysum.

3. HaGmtonenue — siBneHui,  OOBACHAIOMIMXCA  MPUTSHKEHUEM WM

OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuwvie pabomel u onvimsl (C UCHOILIOGAHUEM 000pPYO0CAHUA
UEeHmpa ecmecmeeHHO-HaAyYHOll U MEeXHO102u1ecKoi Hanpagiennocmu «Touka
pocmay).

1. OueHka JuamMeTpa aroMa METOAOM PpSAOB (C  HCIOIb30BAaHUEM

doTtorpaduii).

2. OnbIThI IO HAOIIOJEHUIO TEIJIOBOIO PACIIUPEHUS Ta30B.

3. OmnbIThI IO OOHAPYKEHUIO ACUCTBUS CHII MOJICKYJISIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBH:keHHe ¥ B3aUMO/IeiicTBHE TeJl.

Mexanudeckoe ABMkKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUYKEHUE.
Cxopoctb. CpenHsii CKOpOCTh NMPU HEPABHOMEPHOM JBHXKEHHHU. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBneHne uHEpUMU. 3aKOH HMHEPUUHU. B3amMopaeicTBHE Tell KaK NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUIIC
00bEMa BelecTBA.

Cuita Kak XapakTepUCTHKa B3auMoAeHCTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. U3Mepenue cuiibl ¢ TOMOLIBIO AMHAMOMETpA. fIBJIECHHE TATOTEHHUS U CUJa
TskecTd. Chiia TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CUJI, HAPABJIEHHBIX MO OJHOW HpsiMoM. PaBHonelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHHS U TPeHUE MOoKosA. TpeHre B IpUpPOe U TEXHUKE.

Jemoncmpayuu (c UCNONb308AHUEM 00opyooeanus uenmpa
eCmecmeeHHO-HAYYHOU U mexHon0zu4eckol nanpagsnennocmu « Touxa pocmay)

1. HaGnrogeHue MeXaHUYEeCKOro ABUKEHUS Tea.

N3mepenne ckopocTy NpsIMOJTMHEHHOTO JIBUKEHUSI.
HaGnronenue sBieHust HHEPIUH.

HaGnronenue nusmeHeHus CKOPOCTH TPU B3aUMOICHCTBUH TE.
CpaBHeHrE Macc 1o B3aUMOJICHCTBHIO TEIL.

CiioxeHune cuil, HanpaBJIEHHBIX M0 OAHOU MPSAMOM.

o Uk~ w N



Jlabopamopnuvie pabomel u onvimvl (C UCNOILIOGAHUEM 000PYO0CAHUA
UEeHmpa ecmecnEeHHO-HaAYYHOUl U MEeXHOo02u1ecKoi Hanpagsiennocmu «Touka
pocmay).
1. OmpeneneHrue CKOPOCTH PABHOMEPHOTO JABMKEHUS (IIapUKa B KUJKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOHIISL U TaK Jiajee).

2. OmnpenenieHne cpelHE CKOPOCTH CKOJBbXKEHUSA OpycKa WIM HIapuKa Io
HaKJIOHHOU IUTIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPAOrO TeNa.

4. OmbITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh pPacTshKeHHS (Aedopmarivm)
MPY>KUHBI OT MIPUII0KEHHOW CHUIIBL.

5. ONBITHL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaByienne TBEPABIX TeJI, sKMAKOCTEH W ra3o0B.

JaBnenue. CriocoObl yMEHbIIEHUSI M YBEIUYEHUS NaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJeHUsi raza ot oObéma, TemiepaTypsl. llepemaua naBieHus
TBEPABIMU TEJAMH, XUAKOCTIMH W ra3zamu. 3akoH [lackans. IIneBmarnueckue
MaIIuHbl. 3aBUCUMOCTh JABIEHUS >KUJIKOCTH OT TIIyOWHBL. [ mapocraTuyeckuit
napanokc. Coob1aronuecs cocyasl. [ MapaBIndecKue MEXaHUu3MBbl.

AtMocdepa 3emnn u atmMocdepHoe napieHue. [IpuyuHbl cylniecTBOBaHUSA
Bo3AymHONM oOonouku 3emun. OnbiT Toppuuemnu. M3mepenue atrmocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(EpPHOT0 AaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(hHEpHOTO TABJICHHUS.

JlelicTBrE XKUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBaHue.

emoncmpayuu (c UCnONb306aAHUEM 0bopyoosanus uenmpa
€CMeCmeEeHHO-HAYUHOU U  mexHoao2uueckoi Hnanpaeénennocmu  «Touka
pocmay)..

1. 3aBHCUMOCTb JaBJICHUS ra3a OT TEMIIEPaTyphI.

Ilepenaua naBiaeHUs: KUIKOCTHIO U Ta30M.

Coobmiaromuyecst CoCy/ibl.

['mppaBnuueckui mmpecc.

[IposiBinenue nercTBrst aTMOCHEPHOTO JIABICHMUS.

3aBUCUMOCTh BBITAIKUBAIOUIEH CHJIBI OT 00BhEMaA MOTPYKEHHON YacTH

o v A~ w N

TeJla ¥ INIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BBITSCHEHHOM KUJKOCTH.
8. YcIOBHE IJIaBaHUA TEJI: TJIABaHUE WIH MOTPYKEHHUE TET B 3aBUCUMOCTH

~

OT COOTHOIIICHUS ITNIOTHOCTEH Tea U KUIKOCTHU.



Jlabopamopnuwvie pabomvl u onvimvl(c UCHONB30BAHUEM 000PYOOBAHUSA
UeHmpa ecmecmeeHHO-HaAyUHOl U mexHoa02uiecKkoil nanpasiennocmu «Touka
pocmay .

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMA MOTPYKEHHOM B

KUJIKOCTh YaCTH TeJa.

2. OmnpenerieHWEe  BBITAIKUBAIOIICH CWIbI, JCHCTBYIOIIEH HaA  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CUIIbI, JEHCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacCChI TeJa.

4. OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH  CHIIBI,
JCHCTBYIOIEH Ha TEIO B JKHUJIKOCTH, OT 00bEMa MOTpyXKEHHOH B
KUJKOCTh YaCTH TEJIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAaHHE JIOOKH H
OIIpEIICIIEHUE €€ TPY30HOABEMHOCTH.

Pa3nen 5. PaboTa u MOIIHOCTH. JDHEPrusi.

Mexanunueckas padota. MOIIHOCTB.

[IpocTbie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IlpuMeHeHue TMpaBuja paBHOBECHS pblyara K OJIOKY.
«3onotoe mpaBusio» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHHU3MBbI B ObITY U TEXHHKE.

Mexannueckass dHeprusi. KuHernueckass Y NOTEHIMATIbHAsT SHEPrUs.
[IpeBpaiienrie 0AHOTO BUAA MEXaHUUYECKOM SHEPTUU B APYroil. 3aKOH COXpaHEHUS
SHEPrUu B MEXAHHUKE.

Jemoncmpayuu (c UCROb308AHUEM 00opyooeanus uenmpa
eCmecmeeHHO-HAYYHOU U mexHOon0zu4eckol nanpagsnennocmu « Touxa pocmay)

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomel u onvimsl (C UCHOTIb3OGAHUEM 000PYO0CAHUA
UEeHmpa ecmecmeeHHO-HaAYYHOU U mexXHoa102udecKoi Hanpagiennocmu «Touka
pocmay).

1. Omnpenenenure padOThl CUJIbI TPEHUS NIPU PABHOMEPHOM JBIXKCHUU Teja

110 TOPU3OHTAIBHOU MOBEPXHOCTH.

2. HccnenoBaHue yCia0BUM paBHOBECHS phlyara.
N3mepenne KII/] HaKITOHHOM TIOCKOCTH.

4. V3ydeHune 3aKOHA COXPAHECHUSI MEXAaHUYECKON SHEPTUH.

8 KVIACC

Pa3nen 6. TenJioBble IBJICHNS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETHUECKOW TEOPUU CTPOCHUS
BemecTBa. Macca U pasmepbl aTOMOB M MOJIEKYJ. OTMBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-KUHETHYECKOU TEOPHH.



Mopenu TBEPAOro, SKUAKOTO M Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsSCHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHUI MOJEKYJISIPHO--KUHETUYECKONH TEOPHUHU.
CMaunBaHMe U KanWUIAPHBIE sBIEHUS. TemioBoe pacliupeHue 1 CKaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUYKECHHS
yacTull. BHyTpeHHsass sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH OJHEpPruu:
Terionepeaaya u COBEpLICHUE paboTHI. Bunsl TEIUTIONIEPEAAYH:
TEITIONPOBOIHOCTh, KOHBEKIUS, U3TyYEHHUE.

KonudecTBo TemnoTel. YenbHas TEMIIOEMKOCTh BELIECTBA. 1e€MI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBienne w
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u konaeHcauus. Mcnapenue. Kunenuwe. YaenbHas Temiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JABJICHUS.

BrnaxHocTh Bo3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIUIOTA CTOPAHHU.

[Tpuniuner padothl TemnoBbix aurareneit KIIJ[ rteroBoro aBuraress.
TeruioBble IBUTATENN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHHUsI U IPEBPALLECHUS SHEPTUH B TEIJIOBBIX MPOIIECCAX.

emoncmpayuu (c UCRONIb306aAHUEM 0bopyoosanus uenmpa
eCmecmeeHHO-HAYYHOU U mexHono2u4ueckou nanpaenennocmu « Touxka pocmay)

1. HaGmroneHnue OpOyHOBCKOTO JIBUKEHUSI.

2. HaGmoaenue nuddysuu.

3. HaOmtonenue siBieHU cMaurMBaHUs U KaMWJUISIPHBIX SIBJICHUM.

4. HalmroneHue TeraoBoro pacMpeHus Te.

5. M3meHeHue naBieHus ra3za Npu U3MEHEHHM 00bEMa W HArpeBaHUU WM
OXJIKJICHUH.

[IpaBuna usMepeHus: TeMIepaTyphl.

Bunbl Teronepenaumn.

OxJak/IeHue MpU COBEPILIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHuu paOOThl BHEITHUMHU CHIJIAMHU.
10. CpaBHEHHE TEIIIOEMKOCTEN pa3IUUHbIX BEILIECTB.

11. HaGmronenue KumeHus.

© ® N o

12. HabnrogieHne mocTosTHCTBA TEMIIEPATYPHI MPU TUTABIICHUH.

13. Mojgenu TeIUIOBBIX JIBUTaTEICH.

Jlabopamopnsie pabomer u onvimsl (C UCROIbIOBAHUEM 000PYOOBAHUS
UeHmpa ecmecmeeHHO-HaAyUHOll U mexHoa02u1ecKkoil nanpagsiennocmu «Touka
pocmay)

1. OmbITBI IO OOHAPYKEHHIO TEUCTBUS CHJI MOJIEKYJIIPHOTO MTPUTSHKEHUS.



2. OmnbIThI IO BBIPALIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIM caxapa.
3. OnpIThl 110 HAOJIIOJEHUIO TEMJIOBOIO PACUIMPEHUs Ta30B, KUAKOCTEH U
TBEPJBIX TEJL.

4. OmpeneneHue AaBJICHUS BO3AyXa B OAJUIOHE IIITPULIA.

OneITHl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb JIaBJIEHHUS BO3[yXa OT €ro
00BbEMa U HArPEeBaHUS UM OXJIAXKICHUSI.

6. IIpoBepka runoTe3sl IMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIONKA KUJIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmoneHue u3MeHEHWsI BHYTPEHHEH »SHEpruM Tejla B pe3yJibTaTe
TEIIONEepeaul U padOThl BHEITHUX CHJL.

8. HccienoBanue siBIEHUS TEILUIOOOMEHA NPH CMELIMBAHUU XOJIOJIHON U

ropstuer BOJIBL.

9. OmpezneneHue  KOJIMYECTBA  TEIUIOTBHL, IOJYYEHHOTO  BOJOH  IIpH

TEIJI000MEHE C HATPEThIM METATTMYECKUM HUIUHAPOM.

10. OnpeserieHne yeabHOM TEeII0EMKOCTH BELIECTBA.

11. MccnenoBanue npouecca HCapeHHs..

12. OnpesesieHne OTHOCUTENBHON BIaKHOCTH BO3/yXa.

13. OnpeneneHne yaenbHON TEIUIOTHI ILIABJICHUS JIbJIA.

Pasznen 7. DulekTpuYeckre 1 MATHUTHBIE SIBJICHHS.

OnekTpu3anms Tenl. J[Ba pona 3JIEKTpUYECKHX 3apsalaoB. B3aumopencraue
3apsoKeHHbIX  Teld. 3akoH KyloHa (3aBUCHUMOCTh CHJIBI  B3aWMOJEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apSA0B U PACCTOSIHUS MEKIY TEJIaMH).

Onextpuyeckoe mnose. Hanpsk€HHOCTh 3nekTpudeckoro mnosd. IlpuHnmn
CYINEPIO3ULIMHU AMEKTPUIECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenmu snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUUECKUN 3aps.
Crpoenne aroma. IIpOBOIHMKM W JOUPNEKTPUKU. 3aKOH  COXPAHEHUS
JIEKTPUYECKOTO 3apsaa.

ONEKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
HNctounuku moOCTOSSHHOrO TOKAa. JIeMCTBUSA 2JIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSIX U Ta3ax.

Onekrpudeckass nenb. Cuna  Toka.  DJEKTPUUECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHMKA. YIETBHOE CONPOTUBIIECHUE BEUIECTBA. 3akoH Oma
sl ydactka uenu. [locienoBarenbHOE M mapajuieIbHOE  COCAMHEHHE
IIPOBOJITHUKOB.

Pabota ©W MOIIHOCTH »AJEKTpUUECKOro Toka. 3akoH Jlxoyns—Jlenna.
DNEeKTpUYECKUe LEeNu U MOTPeOUTeNnu IEeKTpUIecKor 3Hepruu B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3aMMOAEUCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarnuTHoe nosie. MarHuTHoe noJje 3eMiIM U €ro 3Ha4eHue JUIsl )KU3HU Ha 3eMJle.



OnbiT  Opcrena. MarouTHoe TmoJie  3JIEKTPUYECKOro Toka. lIpuMeHeHwue
3JIEKTPOMArHUTOB B TEXHUKE. JIeHCTBME MAarHUTHOTO TOJIS HA MTPOBOJHUK C TOKOM.
DJIEKTPOJIBUTaTENIb IOCTOSIHHOTO TOKa. Vcmonb3oBaHue >JEKTpOJBUraTelie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

OnbiTel @apanes. SABneHue 3JIeKTpOMarHuTHOM MHAyKuuu. [IpaBuio JleHna.
DneKkTporeHeparop. CnocoObl  MOMy4YeHUs  DJIEKTPUYECKOW  SHEPIUM.
DJIIEKTPOCTAHITMN Ha BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu (c UCNONBb308AHUEM 000pyoosanus uenmpa
ecmecmeeHHO-HayYHOU U mexXHo102uyecKoil nanpagiennocmu « Touka pocmay)

1. DnekTpu3anus Tell.

JIBa pona sIEKTPUUECKUX 3aPsAI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEIL.
Y CTpOMCTBO U IEVCTBUE INEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHTYKIIHS.
3aKOH COXPaHEHUS AIECKTPUUYECKUX 3aPsI0B.
[IpoBOTHUKY U TUIICKTPUKHU.
MoaennpoBaHre CUIIOBBIX JTUHUAN 3JIEKTPUUECKOTO TTOJIS.
HcTouyHMKM NOCTOSTHHOTO TOKA.
JIeHCTBUSA DIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUM TOK B )KUJIKOCTH.
. 'a30BbIi1 pa3ps.
. I3aMepenure cuiibl ToKa aMIIepMETPOM.
. I3MepeHnune 31eKTpUYeCKOro HalpsKeHUs BOJIBTMETPOM.
. Peocrar n MarasuH conpoTUBIICHUN.
. BzaumopencTBre moCTOSTHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUS MTOJII0COB MarHuTa.
. MonienupoBaHre€ MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
. OnsIT Dpcrena.
. MarauTHOE 1oJ1€ TOKA. DJIEKTPOMArHUT.
. JleicTBME MarHUTHOTO TOJIA HA TPOBOIHUK C TOKOM.
. DNEKTPOJIBUTATEIb MTOCTOSHHOTO TOKA.
. UccrienoBanue sIBJICHUS 3JIEKTPOMArHUTHON WHTYKIIUH.
. OnbiTel ®apages.
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. 3aBUCUMOCTb HANpAaBJIICHUS] HWHIYKIMOHHOTO TOKa OT YCJIOBHHM €ro
BO3HUKHOBEHHSI.

25. DIEKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnuvie pabomel u onvimsl (C UCNOIb3OGAHUEM 000PYO0CAHUSA
UeHmpa ecmecmeeHHO-Hay4Houl U mexHono0zuueckoil nanpagiennocmu «Touka
pocmay)
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel 1O HAOMIOACHUIO DBJEKTPU3ALMU TeJl MHAYKUUEHW U 1pu
CONPUKOCHOBEHHH.
HccenenoBanue IEUCTBUS  DJIEKTPUYECKOIO IIOJIA HA IIPOBOJHHUKU U
JTUDIIEKTPUKU.
C6opka u npoBepka pabOTHI JIEKTPUUECKOH LIETIN TOCTOSIHHOTO TOKA.
N3mepenne n peryampoBaHue CHIIBI TOKA.
N3mepenne u peryampoBaHne HAMPSIKEHN.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO YEpPE3 PE3UCTOP, OT
CONPOTHBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OneITsl, JNEMOHCTpUpPYIOLIUE 3aBUCUMOCTH AIEKTPUYECKOTO
CONPOTHUBJICHUS IIPOBOJAHUKA OT €ro JUIMHBI, IUIOIAAU IONEPEYHOTO
CEYeHUs U MaTepuaa.
IIpoBepka mpaBwia CIOXKEHUS HAIPSHKEHUM IPU  IIOCIEN0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka mpaBwia Id CWIbl TOKa IPU NAPALICIBHOM COCIMHEHUHU
PE3UCTOPOB.
Omnpenenenre paboThl ANEKTPUYECKOTO TOKA, UIYILETO YEPE3 PE3UCTOP.
Onpenenenne MOIIHOCTH  AJEKTPUYECKOTO TOKA, BBIACIAEMOM Ha
pe3ucTope.
HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, UAYILIETO YEPE3 JaMIIOUKy, OT
HaIIpsDKEHMS Ha HEW.
Onpenenenue KII/] narpeBarersi.
HccnenoBanre MarHUTHOTO B3aMMOJIEMCTBHUS TIOCTOSTHHBIX MAarHATOB.
N3yyeHne MarHuTHOTO MOJS  TOCTOSSHHBIX ~ MAarHUTOB TNpPU  HX
00bEIMHEHUU U Pa3JICTICHUH.
Hccnenosanue nercTBUA 3JEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JOEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbl TOKA W HANpaBJEHUs TOKa B
KaTyILIKE.
N3ydenue nelcTBUs MarHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.
KoncTpyupoBanue u nzyueHue padoThl 2JIEKTPOBUTaTEs.
N3mepenne KII/ amekTpoaBUratesibHOM yCTaHOBKH.
OnpITBl O HCCIECJOBAHUIO SIBJICHUS D3JIEKTPOMArHUTHOM WHIYKLIHH:
UCCIICIOBAHUE W3MEHEHWM 3HAYEHUS W HAIPaBJICHWS HHIYKIMOHHOTO
TOKaA.

9 KVIACC

Pa3nes 8. Mexanuuyeckue siBJIeHUs.
Mexanndeckoe JaBWkeHHe. MarepuanbHas Touka. (CucremMa OTCUETa.
OTHOCUTENBHOCTh MEXAaHUYECKOIO JABWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE



nBrokeHue. HepaBHoMepHOe npsAMonauHeEiHOe nBM>KeHUe. CpenHssi 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenne. PaBHOyckopeHHOe mnpsiMosinHEHHoe nBHkeHue. (CBoOOgHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBUKEHUE O OKpyx)HocTu. llepuon u yactora oOpaieHuUs.
JIuHeiHas 1 yrioBas CKOpoCTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHE.

[lepBsiii 3ak0H HproToHa. Bropon 3akoH Hetotona. Tpernii 3akon HeroTona.
[IpuHIMI CyNIEpnO3ULIUN CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusI: cujla TPEHUS CKOJIbKEHUS, ChUila
TPEHHUsI IOKOS, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOIO TATOTEHHS. YCKOPEHHE CBOOOJHOTO
nageHus. J[Bwxkenue ruraner Bokpyr Comnpa. IlepBas kocMuueckass CKOPOCTb.
HesecomMocTh U nieperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpanieHusi. MoMeHT cuibl. LleHTp TshkecTu.

Nmnynec Tena. M3menenne mmmyneca. MMmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEaKTUBHOE IBUKEHHUE.

Mexannyeckass pabota W MOIIHOCTb. Pabora cui TsKeCTH, YHpPYrocTH,
TpeHus. CBa3b 3Hepruu u padotel. [loTeHnnanbHast SHEPTUs Tena, NOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMJId. [loTeHIIManbHas 3Heprus cKaTou npykuHbl. Knnetnaeckast
sHeprus. Teopema O KMHETUYECKOW JSHEPrUU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
JHEPIUH.

Jemoncmpayuu (c UCNONBb308AHUEM 00opyoosanus uenmpa
ecmecneeHHO-HayYHOU U mexHo102uyeckoi nanpaenennocmu « Touka pocmay)

1. HaOmroneHne MexaHMUECKOro ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ

OTCY€Ta.

2. CpaBHEHHME INyTE€d M TPACKTOPUM IBH)KEHUS OOHOTO M TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH M YCKOPEHUS MPSIMOJIMHENHOTO JBKEHUS.
Hccnenosanue Npru3HakoB paBHOYCKOPEHHOT'O IBUYKEHHUS.

Hab6utoienue nBrKeHus Tefa 1o OKpYKHOCTH.

Habnronenne MmexaHu4eCKuX SBJICHUHN, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBHKCHUU
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OTHOCHUTEIHHO KabMHETa (PU3MKH.

7. 3aBUCUMOCTb YCKOPEHHUS Te€Ja OT MAacCChl TeJla U JIEWCTBYIOLIEH HAa HETO
CHUJIBL.

8. HaOmronenue paBeHCTBa CHII IPU B3aUMOJICUCTBUM TEN.

9. M3MeHeHuUe Beca Tela Mpyu YyCKOPEHHOM JABUKECHUHU.

10. [lepenaya ummnysnbca npu B3aMMOJECUCTBUU TEIL.



11
12
13
14
15
16

. ITpeoOpa3zoBanus SHEPrUY NPy B3aUMOICHCTBUH TEL.

. CoxpaHeHHe UMITyJIbca MPU HEYIIPYTOM B3aUMOJCHCTBHH.

. CoxpaHeHne uMITyJibca IMpu a0COITKOTHO YIPYTOM B3aUMOJICHCTBUU.

. HabmroneHne peakTUBHOTO JABMKEHUSL.

. CoxpaHeHHe MEXaHUYECKOM SHEPTUH ITPU CBOOOTHOM MaICHUH.

. CoxpaHeHHe MEXaHUYECKON YHEPTUU MPH JBUKEHUU TeNa MO 1eUCTBUEM
IIPYKHUHBIL.

Jlabopamopnusie padomwvt u onwvim. (C UCHOIBIOGAHUEM 000PYOOBAHUA

UEeHmpa ecmecmeeHHO-Hay4Holl U mexHonozuueckoil nanpagiennocmu «Touka
pocmay)

1.

10.

11

KoncTpynpoBanue Tpakrta s pa3roHa M JAIBHEWIIETO PABHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

Omnpenenenue cpeAHEed CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKEHUS
HIapyKa MO HAKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpeHMsl Tela IMPU PAaBHOYCKOPEHHOM JBMKEHHM IIO
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3Bl: €CIM NPU PABHOYCKOPEHHOM JIBHKEHUU 0e3
HAa4yaJbHOM CKOPOCTH IIyTH OTHOCATCS KAaK PSAJI HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHH OJITNHAKOBBI.

HccnenoBanue 3aBUCUMOCTH  CWJIBI  TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHMUS.

Onpenenenre K03hHUITMEHTA TPEHUS CKOJTBKCHHS.

Onpenenenne )KECTKOCTH MTPYKUHBI.

Omnpenenenve pabOTbl CHIIBI TPEHUSI MPU PABHOMEPHOM JIBXKEHHMH Tena
10 TOPU3OHTAIBHOU ITOBEPXHOCTH.

Omnpenenenne pabOTbl CWJIBI  YIPYrOCTH MpPH  MOIBEME Tpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

. I3ydeHue 3aKOHa COXpAHEHUs DHEPTUN.

Pa3znen 9. Mexanuveckne KoJ1e0aHUA U BOJIHBI.
KonebarensHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHU: TEPUOI,

4acToTa, aMIUINTyAa. MaremaTuyecKui U NpYyKMHHBIM MasTHUKH. [IpeBpamienne
SHEPTUU MPU KOJIeOaTEeTbHOM JIBHXKCHHH.

3aTyxaromniue KoJIEOaHUSI. BrinyxneHnbie KoJIeOaHUSL. Pe3zonanc.
Mexannueckre BodHBL. (CBOMCTBA MeXaHWYECKMX BOJIH. IIpoposibHble U
[OIIepeYHble  BOJHBL. J[MMHA BOJHBI M CKOPOCTH €€ PpacHpOCTPAHEHMS.
MexaHnuyecKkre BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOJIHBI.



3Byk. ['pomMkocTh 3Byka u BeicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
YIBTPA3BYK.
Jemoncmpayuu (c  ucnonv3oeanuem obopyoosanus yenmpa
ecmecmeeHHO-HAYYHOU U mexHo102udecKkoll nanpaenennocmu « Touxa pocmay)
1. HaGmonenune xonebGaHuit Tenm moJ AEHCTBUEM CHIIBI TSDKECTH U CHJIBI
yIIPYTOCTH.
Habmonenue konebanuii rpy3a Ha HUTH U Ha TPYKHUHE.
HabmioaeHre BeIHYK/IEHHBIX KOJIeOaHHi 1 pe30HaHCca.
PacnpocTpanenune npooabHBIX M MOMIEPEYHBIX BOJIH (Ha MOJICIN).
HabmtoaeHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTUYECKHI PE30HAHC.

o U s~ W

Jlabopamopnuwvie pabomel u onvimsl (C UCHOILIOGAHUEM 000PYO0CAHUA
UeHmpa ecmecmeeHHO-HaAyUHOU U mexHoa02udecKkoil Hanpasiennocmu «Touka
pocmay)

1. OmpeneneHue dYacTOThl M TIepuojia KoJeOaHMM MaTeMaTu4ecKoro

MasTHHUKA.

2. Ormpezenenuie 4aCTOThI U IEPHOJIA KOJIEOAHUN PYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOaHUM MOIBEIIIEHHOTO K HUTH

rpy3a OT JUTMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEPUO/IA KOJICOAHUH NPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. [IpoBepka He3aBUCUMOCTH Mepuoda KojJeOaHWil rpy3a, MOJIBEIIEHHOTO K
HUTH, OT MacCHI Tpy3a.

6. OmBITEI, JAEMOHCTPHUPYIOIIHE  3aBUCHUMOCTh  Tlepuoaa  KojeOaHui
MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

7. U3mepenue yckopeHus: CBOOOTHOTO MaICHHUS.

Pa3nen 10. DjiekTpoMarHuTHOE 1M0JIe U 3J1€eKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJEKTPOMAarHuTHble  BOJNHBL. ~ CBOMCTBa
ANEKTPOMArHUTHEIX BOJH. Illkama »3meKTpOMarHWUTHBIX BOJNH. Vcmons3oBaHme
AIIEKTPOMATrHUTHBIX BOJIH JIJIT COTOBOM CBSI3H.

DOnexTpomarHuTHasl npupoaa cBera. CkopocTh cBeTa. BoigHOBBIE CBOMCTBa
CBETA.

Jlemoncmpauyuu (c UCROJIb306aAHUEM obopyoosanus uenmpa
ecmecmeeHHO-HAYUHOU U meXHo102udecKoil nanpagiennocmu « Touka pocmay)

1. CBoiiCcTBA JIEKTPOMATHUTHBIX BOJIH.

2. BosiHOBBIE CBOMICTBA CBETA.

Jlabopamopnsie pabomer u onvimsl (C UCHOIbIOBAHUEM 000PYOOBAHUS
UeHmpa ecmecmeeHHO-HayuHoll U mexHoa02uieckoi nanpagsiennocmu «Touxa
pocmay)



1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIIBHOTO
TenedoHa.

Pa3znen 11. CBeToBbIE sIBJICHMS.

JlyueBas  mopens  cBera.  Hcrounuku ~ cBera.  [IpsmosmHenHoe
pacupoctpanenue cseta. 3atmenusi Connua u JIynel. Otpaxenue ceta. [1nockoe
3€pKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHYTpEHHee
OTpa)KEHUE CBeTa. VCHNONap30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAAX.

Jlmaza. Xom mywert B JsmH3e. Onrtuueckas cucrema (Qortoamnmnapara,
MHKpOCKONa M Tejeckona. ['7na3 kak omnrudeckas cucrema. BiM30pykocTh u
JTANbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbtoTona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus ceera.

Hemoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pa>keHMI B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

Onrtuueckuii CBETOBO.

Xox myueit B coOuparoiei JIMH3e.

XoJ1 Tydei B pacCeUBAIOLIECH JIMH3E.

[Tonyyenue n3zo0paxeHuil ¢ TOMOILBIO JTUH3.

[Tpunuun nerictBus poroannapara, MUKpPOCKOIA U TEIECKOIIA.
10. Mopens rmasa.

11. Paznoxenue 6e10ro cBeTa B CIIEKTP.

12. [Tonydenue 6eyoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

L 0 N o Uk wN R

Jlabopamopuwvie pabomel u onvimsl (C UCHOTIb3OGAHUEM 000PYO0CAHUA
UeHmpa ecmecmeeHHO-HAYUHOUl U mexHo102u1ecKkoil Hanpaesiennocmu «Touka
pocmay).

1. HccnenoBanue 3aBUCUMOCTH yriia OTPaKEHHUS CBETOBOTO Jyda OT yTIJia

MaJCHMS.

2. M3yuenwne xapakTepuCTHUK H300paKCHHS MPEIMETa B INTOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
NaJICHUS HA TPAHUIIC «BO3yX—CTEKIION.

4. Tlonydyenue n3o0paxeHuil ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSTHHSI M ONITUYECKON CHIJIBI cOOMparoten
JIMH3BI.

6. OIBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKT.



7. OmnbITHl IO BOCHPUSITUIO I[BETA MPEIMETOB MPU UX HAOIIOACHUM Yepe3
I[BETOBBIC (PUIIBTPHI.

Pa3nen 12. KBanTOBbBIE SIBJIEHUS.

Omnwitel Pesepdopaa u rmuanerapHas mojaenb atoma. Mogens aroma bopa.
Wcnyckanue u noriouieHue cBeta atoMoM. KBautel. JInnelyaTbie CIEKTPHI.

PamnoaktuBHOCTE. AJb(a-, 6eTa- u raMma-uzinydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas Mojenb aroMHoro sapa. HM3otombl. PaanoakTuBHBIE
npeBpaiienus. [lepuon nonaypacmnana aTOMHBIX SEP.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiIOBOTO U MAaCCOBOrO YHUCEIL.
DHeprusi CBs3M aTOMHBIX sjaep. CBsA3b Macchl W SHEpruu. Peakiuu cuHTE3a U
nenenus siaep. Ucrounuku suepruu ConHIa v 3BE3I.

Anepnas sHepretuka. JleMCTBUS paJuOAKTUBHBIX H3IIYYCHHN Ha >KUBBIC
OpTraHU3MBI.

Hemoncmpayuu.

1. CroekTpbl U3Iy4YCHUS U TOTJIOIICHHUS.

2. CrnexTpsl pa3IMyHbIX Ta30B.

3. CnekTtp Bozmopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuérunka MOHU3UPYIOMIUX U3TYUCHHI.

6. Peructpaius uziiydeHus IpUpoOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwie padbomol u onvimel.

1. HaOmroneHue CruIONMIHbBIX U TUHEHYATHIX CTIEKTPOB U3TyUYCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE IHEPTUM YACTHUIIBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIHbHO-0000IAKOIINI MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOYJIb MPEIHA3HAYEH JIJIsl CUCTEMaTHU3aIlu1
u  0000mIeHUsT MPEIMETHOTO  COJEpKaHWUS U ONbITa  JIEITEIHHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUU BCEro Kypca (PU3MKH, a TakKe ISl MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy I0 (u3uKe s 00y4aromuxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeIMeT.

[Ipu U3ydeHUU JAHHOTO MOIYJSl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
JIeSTETLHOCTH, HA OCHOBE KOTOPBIX 00ECIIeUMBACTCS JOCTHIKEHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, QopMupyercs
€CTEeCTBEHHOHAyYHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOIOB HCCJICIOBaHUS
SBJICHUA TPUPOABI M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBICHATH (Pu3nuecKue
SBJICHHSI, TIPUMEHS TIOJyYCHHBbIC 3HAHUS, peIaTh 3a7add, B TOM YHCIE
Kaue€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.



[IpyHIMIINATBHO NEATEIBHOCTHBIM XapakTep AAaHHOTO pasfesa pealn3yeTcs
32 CYET TOro, 4To OOYYAIOIIMECS BBINOJHSAIOT 3aJaHHsI, B KOTOPBIX WM
IIPEAJIaraeTCs:
Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
duznyeckue BICHUS B OKPYKAIOLIEH MPUPOIE U MMOBCEAHEBHOM XKU3HM;
UCIIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEIOBaHUS (PU3NUECKUX SIBIICHUH, B TOM
Yy cie 1)1 IPOBEPKU TUIIOTE3 U MOIYYEHUS] TECOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BaXHBIX JOCTHXKEHH COBPEMEHHBIX
TEXHOJIOTUWA, HAIPUMED, IPAKTUYECKOTIO UCIIOJIB30BAHNS PA3JINYHBIX UCTOYHUKOB
JHEPIUU Ha OCHOBE 3aKOHA IPEBPALLECHUS U COXPAHEHMS BCEX U3BECTHBIX BHUJIOB
JHEPIUM.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI I1O

PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
PE3yJIbTATOB.

B pesynbprare uzyueHus Gu3MKU Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaronierocs OyayT copMUpOBaHbI CIEAYIOUIUE JTUYHOCTHBIE PE3YJIbTAThI B
YacTH:

1) maTpuOTHYECKOT0 BOCTIMTAHUS:

— MPOSIBIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(u3nuecKol HayKH;

— IIEHHOCTHOE OTHOIIIEHHE K IOCTHKEHUSM POCCUMCKUX YUEHBIX--(U3UKOB;

2) rpa’kAaHCKOT0 ¥ IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

— TOTOBHOCTh K aKTMBHOMY y4YacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM
JOCT)KEHUM (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX NPUHUMUIIOB B JAESATEIbHOCTU
Y4EHOT0;

3) 3cTeTHYeCKOro BOCIIMTAHUS:

— BOCHPUATUE ICTETUUECKUX KaueCcTB (PM3MYECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TMIO3HAHUSI:

— OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHUS TEXHOJOTMH, BAXKHEUILEH COCTaBISIOLIEN
KyJbTYpBHI;

— pa3BUTHE HAy4YHOU JIOOO3HATEIBHOCTHU, WHTEpPEca K HCCIEN0BATEIHCKON
NEeSATENbHOCTH;

5) ¢opvmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aronosry4yus:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KU3HHK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBWJI OE30MacHOTO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 000pYy/IOBaHHWEM B
JIOMAITHUX YCIIOBUSIX;

— chopmMupoBaHHOCTh HaBBIKA pPEQIIEKCUH, TpPHU3HAHWE CBOETO TMpaBa Ha
OIMOKY M TaKOT'O K€ MpaBa y IPyroro 4yeaoBeKa;

6) TPY10BOI0 BOCTIMTAHUS:

— AKTUBHOE y4YacTH€ B pEIICHWU MPaKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeNbHOM OpraHu3alluu, Tropoja, Kpas) TEXHOJOTHYECKOU U



COLIMAJIbHONW HAIpPAaBJIEHHOCTH, TPEOYOIIMX B TOM 4HCIE U (PU3NUYECKUX
3HAHUM;

e — MHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOodecCcHil, CBA3aHHBIX C PUBUKOIL;

e 7)23K0JOTMY€eCKOr0 BOCIIUTAHMUS:

e — OpHEHTALMS HA NMPUMEHEHWE (PU3MYECKHX 3HAHMM JUIsl pElIeHHs 3a7ad B
o0JacTh OKpy’Karollel Ccpelbl, IUIAHUPOBAHUS IIOCTYNKOB U OLEHKU HX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

e — OCO3HAHHWE TJIOOAIBHOIO XapakTepa SKOJOTMYECKHUX MpoOJeM M MyTed HX
pELICHNS;

e 8) ajanTranum K M3MEHAIOIUMCH YCJIOBHAM COLUMAJIBHON U NPHUPOIHOH
cpeabl:

e — MOTPEOHOCTh BO B3aUMOJECHCTBUM IPU BBINOJIHEHUH HCCIEIOBAaHUNA U
IPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
APYTHuX,

e — TIIOBBIICHHE YPOBHSI CBOEW KOMIIETCHTHOCTH 4Ye€pe3 IPAKTUYECKYIO
NEATENBHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM uucie (HOpMyIUPOBATh
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
(du3uKwy;

e — IUJAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHHH HOBBIX (HUIUUECKUX
3HAHMI;

e — CTpEMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3H MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUM;

e — OLEHKAa CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynabTaTe OCBOCHHS TporpaMMmbl 1O (U3WKE HAa YpPOBHE OCHOBHOTO
o01iero o6pa3zoBanus y oOyyaroierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIONIUE T0O3HABATEIILHBIC YHUBEPCAIbHBIE yUeOHBIC ICHCTBYS,
KOMMYHUKATHUBHBIC  YHUBEpPCAJIbHbICE  yueOHBIC  JEHCTBUSA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE IeCTBUA

Ba3oBble Jiornyeckue NeicTBUA:



BBISIBJIAITH W XapaKTE€pPU30BaTh CYIIECTBEHHBIE MPU3HAKK OOBEKTOB
(stBIIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KIacCU(pUKALIMKU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBS3U TPU U3YYCHUH (PU3UUECKHUX
SIBJICHMM U MPOIIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JETYKTHUBHBIX
U UHJIYKTUBHBIX YMO3AKIJIIOUCHHM, BBIIBUTATh TUIOTE3bl O B3aWMOCBS3SX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BbIOMpaTh CHoco0 perieHus y4dyeOHOW (u3udeckon
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB PEIIEHUs, BHIOOp HauOoliee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarejibcKkue AeiCTBUA.

MCIIOJIB30BaTh BOMPOCH! KaK UCCIIEIOBATEIbCKUM HHCTPYMEHT MTO3HAHUS,
MIPOBOAUTH IO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3MUeCKul IKCIIEPUMEHT, HEOOJBINOe HccleqoBaHUE (U3UUYECKOTO
SIBJICHUSI,

OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH OOOOIIIEHUS U BBIBOJIBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalIbHEWIee pa3BUTHE  (HUIUIECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0XKEHUS 00 UX PAa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmei:

NPUMEHSATh Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3aIIPOCHI IPHU MOUCKE U
orOope MHPOPMALMHM WIM JAHHBIX C YYETOM MPEIOKEHHON y4uyeOHOM
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIUIO
Pa3IMYHBIX BUIOB U (POPM IpeICTaBICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMaJbHYIO (OpMy MpeAcTaBlICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peElIaeMble 3aJaud  HECIOXHBIMU
CXeMamHu, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALMSAMH.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIC y4eOHbIe AeiiCTBUS:

B XOJIe OOCYXKIEeHUs y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOpPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKTaeMON TEMBI U
BBICKA3bIBaTh WU, HAIlCIEHHBIE Ha pEIICHUE 3a7aud W TOJAcpKaHHe
OarokeaTeIbHOCTH OOIICHUS;



CONIOCTABIATh CBOU CYXICHHS C CYKACHUSMH JAPYIHX YYaCTHHKOB
nuanora, 0OHApYKHUBATh Pa3IU4Me M CXOJCTBO TIO3HIINH;

BBIPA)KATh CBOIO TOYKY 3PCHHUS B YCTHBIX Y TUCHbMEHHBIX TEKCTaX;
yOJIMYHO MPEJCTABIATh PE3YJIbTAThl BHIIOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMAaTh W WCIOJIB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBHyalbHOW pabOThI TpPHU PEHICHUU KOHKPETHOW (U3UYECcKOn
poOIIEMBL;

NPUHUMATPH IIEJTH COBMECTHOU JIESTEILHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no e€ IOCTIDKEHMIO: paCIpeleNsiTh pPOJd, OOCYXKIaThb NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOTHI, JOCTHrasi KAYeCTBEHHOTO pe3ybTara 1o
CBOEMY HANpaBJICHUIO M KOOPAMHUPYS CBOM [EHCTBUA C JPYyrUMHU
4JIeHAMU KOMAaH/IbI;

OLICHMBATh KA4eCTBO CBOETO BKJJa B OOIIMH MPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBHS.

PerJISITI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranuzanus:

BBISIBIIATH NMPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOMUX
TUTSL perieHusT PU3NIeCKUX 3HaHUM;

OpUEHTUPOBATHCS B  PAJIMUHBIX MOAXOAAX TMPHUHSATUS  PEIICHUN
(vHIMBUAYaTbHOE, TPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSATEIILHO COCTABIATEH aJITOPUTM PEIICHHs (PU3UICCKOMN 3a/1auu WU
IUTaHa HMCCIIEZIOBAHUSA C YYE€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh NIPeIiaracMbie BApUAHThI PEIICHUH;
JienaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, IMOLHOHATbHBIA HHTEJVICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYallUU U IIpejiararh IJIaH €€ U3MECHEHUS,
OOBSICHATh NPUYUHBI  JOCTHKEHUS  (HEIOCTHXKEHHUS])  PE3yJIbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJIHEHUS
bu3MUecKkoro HMcCiIeAOBaHUS WM  TPOEKTAa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3yJIbTaTa L(E€JIA U YCIIOBUSAM,;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;



MPU3HABAaTh CBOE MPaBO HA OMIMOKY MpU pelIeHur (PU3NYECKUX 3a/1a4 WU
B YTBEPIKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HHPEAMETHBIE PE3YJIbTATDBI

K koHIy oOyueHus B 7 KJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME U XUMHUYECKHE  SIBJICHMUS,
HaOI0/IeHNE, AKCIEPUMEHT, MOJENb, TUIOTe3a, CAUHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BellecTBa (TBEpHOE,
KHUJIKOE, Tra3000pa3HOE), MEXaHWYECKOE JBIKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs, pPaBHOJACHCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIacTU4YecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasnuuath sBiIeHUS (Iud@dy3us, TEIIOBOE IBUKEHHE YACTHI] BEILECTBA,
PaBHOMEPHOE  JBWKEHWE, HEPAaBHOMEPHOE  JBIDKEHWE, HHEpPLMS,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCHIO
BpalleHus, Nepenaya AaBi€HUS TBEPABIMH TeEJIaMH, XUAKOCTIMU U
rasamMy, arMoc(epHOe JaBJ€HHE, IUIABaHME TeJl, IPEBpPALICHUS
MEXaHUYECKOM DHEPruH) IO OINMCAHUIO UX XAPaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIbITOB, JEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBIICHUE;
pacno3HaBaTh MPOSIBIEHUE H3YyYEHHBIX (DU3MYECKUX  SABICHHA B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBICHUS B MPUPOJE:
NpPUMEPHI JABUKEHUS C PA3IMYHBIMH CKOPOCTSIMU B >KMBOW U HEXKUBOU
NPUPOAE, NEUCTBUE CHUJIBI TPEHUS B IPUPOJE U TEXHUKE, BIMSHUE
aTMoc(epHOro JTaBJICHUs Ha >KMBOM OpraHM3M, IUIaBaHUE PbIO, pbluard B
TeJe 4YeJIO0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33a/1ayy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUEHHBIE CBOMCTBA T€N U (PU3UUECKUE SBIICHUS, UCTIONb3YS
¢uznyeckue BeNUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpeMs,
yTh, CKOPOCTb, CPEHAS CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSDKECTH, BEC
Tena, CWiIa TPEHUs, JaBieHue (TBEPAOro Tena, KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CUJIA, MEXaHU4YecKass paboTa, MOIIHOCTb, IJICYO CHJIBI,
MOMEHT CWJbl, KO3(PPHUIMEHT TMOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KMHETHYECKass M IOTEHIMANbHAs SHEPIHs), IPU ONUCAHUU INPABHIBHO
TPakTOBaThb  (PU3WYECKUH  CMBICI  HCIOJIB3YEMBbIX  BEJIMYHMH, HX
0003HaYeHUsI W €AUHMIIBI (PU3UYECKUX BEIIMYMH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C APYTMMH BEJIMYMHAMU,
CTPOUTDH rpapUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIo paBHOBECHs phruara (010ka),
«30JI0TOE€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
HEPruH, TPU DTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3alUChIBaTh €r0 MaTEMAaTUYECKOE BRIPAKECHUE;

OOBSACHATH (PU3UYECKUE SIBICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCT€ CHUTyalluil MpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITh IPUYMHHO--CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKHUX IIIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemiath pacy€THbIE 3adadyd B 1—2 JEHWCTBUS, HUCIOJIB3Ys 3aKOHBI U
(GopMyIibl, CBsI3bIBAIOLIME (PU3MUECKHE BEIMUYMHBI: HA OCHOBE aHaJIN3a
YCIIOBUS 3aJaui 3aIllUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NYECKUE
BEJIUYMHBI B (DOPMYJIBI U MPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHbBIC
JaHHbIE, HEOOXOIUMBIE JJI1 PEIEHUs 3a/7a4, OEHUBATHh PEATUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINYMHBI,

pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXKHO PEIIUTh NpPU I[OMOLIU
(U3UYECKUX METOJIOB, B ONTMCAHNUU UCCIEAOBAHUS BBIACISTH IPOBEPIEMOE
npeanosjoxkeHue  (TUMoresy),  pa3nuyaTb W HUHTEPIOPETHPOBATH
NOJIYYCHHBIA pE3yJbTaT, HAXOAWTh OIIMOKM B XOAE OINbITA, J€JaTh
BBIBOJIBI 10 €70 pE3yJIbTaTaM;

OPOBOAUTH OMBITHI MO HAOMIOACHHIO (PU3UYECKUX SBICHUM WU
buznyecKux CBOIICTB TEJL: dbopmyHpoBaTh MIPOBEPSIEMBIEC
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO 000pYI0BaHNUS,
3aMKChIBATh XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh MPSMBIE W3MEPEHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0bEMa, CHUJIBI U TEMIIEpPATypbl C MCHOJIb30BAaHUEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBONUTDH MCCIIEI0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYHUHBI OT
JIpPYrol C HCHOJb30BAHMEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IMYTH
PaBHOMEPHO JBWXXYLIErocs Tela OT BPEMEHW JIBMXKEHMS Teia, CHJIbI
TPEHUsI CKOJIBKEHHUS OT Beca Teja, KayecTBa 00padOTKU MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT IJIOIIAU COMPUKOCHOBEHUS TEM, CHIIbI
YOPYrOCTA OT YIUIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMA
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT MIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHIA
IJIaBaHus Tell, YCJIOBUN paBHOBECHs pbluara W OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  YYEOHOTO UCCJENOBaHMS, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CIeays MPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ynabTaThl MOJTYYCHHONW 3aBUCHUMOCTH (PU3UYECKHX BEIWYHH B BHJIE
IpeJIOKEHHBIX TaONMIl U TpadUKOB, JeNaTh BBIBOJBI MO pPe3yJbTaTam
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEpPEHU (PU3NYECKUX BEIMYUH (IUIOTHOCTh
BEIIIECTBA JKUJKOCTH W TBEPAOrOo TeNa, Cujla TPEHUS CKOJIbKEHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKMBAIONIAs  CHJa, JICUCTBYIOIIas  Ha
NOTpyKEHHOE B KHUAKOCTH TENO, KOI(PPHUIMEHT MOJE3HOTO IACHCTBUS
NPOCTBIX MEXaHHU3MOB), CIIeysl TPEIJOKEHHOW HWHCTPYKIUU: MPHU
BBINIOJIHEHUU H3MEPEHHUM CcOOUpaTh 3KCHEPUMEHTANbHYIO YCTAaHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

cOOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH NP paboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MNPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IAUHAMOMETp, COOOIIAIOIIKECS COCyAbl, OapoMmerp,
phIYar, MOJBWKHBINA U HETIOBMKHBINA OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepu30BaTh MPUHIUINBI JACUCTBUA HW3YYCHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMNHCAHHUA (B TOM YHCIHE:
MNOJIIUITHAKN, yCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, OPUIHEBOW HACOC, apEOMETP), UCIIOIb3Ys 3HAHUS
0 CBOMCTBaxX (PM3MUECKHUX SIBJICHUN U HEOOXOAMMBbIE (PU3MUECKHE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh WHGOpPMALMIO O  MPUMEPaXx)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 111 oOecreueHus: 6€30MacHOCTU MPHU OOpaIleHUH ¢ MPUOOpaMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUsI 3/0POBbS U COOJIOACHMS
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKPY’KaloLEeH Cpeie;

OCYILIECTBISATH OTOOp HCTOYHUKOB HH(popmanmu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIUXCSI
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HWCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIONIb30BAaTh MPH BHITIOJHEHUHN YUYEOHBIX 3aIaHUN HAYYHO--TIOMYJIIPHYIO
auTepatypy  (pu3mdeckoro coiepKaHus, CIPAaBOYHBIE MaTepUabl,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpManuu (PU3NYECKOTO COAEpkKaHUsA, B TOM



yuciae MyOJuYHO JeNaTh KpaTKHe COOOLIEHUS O pe3yjbTaTax IMPOEKTOB
WIM YYEeOHBIX MCCIENOBAHUNA, NPH 3TOM TIPAMOTHO HCIOJIb30BATh
U3YYCHHBI TOHATUWHBIN ammapaT Kypca (U3HMKH, COIPOBOXKAATH
BBICTYIUICHUE MTPE3EHTALlUEH;

IPU BBIIOJHEHUH YYE€OHBIX IPOEKTOB M HCCIENOBAHUN pacHpeleisTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/ladyamH,
CIICIUTHh 34 BBIIIOJIHEHWEM IUIaHa JCUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEJIBHOCTb  IPYyHINbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yuenus B 8 kjacce npeiMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

UCITIOJIB30BATh MOHATHUSA: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUA BEIIECTBA, KPUCTAINYECKUE U
amop(HbIC TeJa, HACBHILEHHBIH U HEHACHIIICHHBIN Map, BIIAXXHOCTb
BO3/lyXa, TEeMIEparypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOW JBUTATellb,
AIIEMEHTAPHBIN JIEKTPUYECKHUI 3apsijl, SJIEKTPUUECKOE MOJE, MPOBOAHUKU
U AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SBJICHUS (TEIJIOBOE pacHIMpEHUE U C)KaTUe, TeIulolepesaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBAHUE, KAIWJUIAPHBIE SIBJICHUS, HCHApEeHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTAUIM3alus (OTBEpJ/IeBaHUE), KHUIICHHE,
Terionepeaaya (TEeTIOnpPOBOAHOCTb, KOHBEKIUS, U3IIy4YECHHE),
NIEKTPU3ALUs TEN, B3aUMOJEHUCTBHE 3apsAJI0B, NEUCTBUS DJIEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMbIKAaHWE, B3aMMOJECHCTBHE MAarHUTOB, JEHCTBHE
MAarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM, 3JE€KTPOMAarHuTHAs MHIYKIWA)
N0 ONHCAHUID HX XapaKTEepPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaThb NPOSBICHUE U3YYEHHBIX (PU3WYECKUX SBICHUA B
OKpY’>KaloIlleM MHUpE, B TOM uucie (PU3NUYECKUE SIBICHUS B MPHUPOJAE:
MOBEPXHOCTHOE HATSKEHUE W KalMWULIPHBIE SBJICHHS B MPUPOJE,
KpUCTaulbl B mpupoje, wuznydeHue CoiHLa, 3aMep3aHue BOAOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
nosie 3eMiH, Jpeild MOJIIOCOB, POJIb MATHUTHOTO TOJIA ISl JKM3HU Ha
3emuie, OJIIPHOE CUSIHUE, IPU 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNSTH CYLIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3UYECKHUX
SIBIICHU;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SBICHUS, UCIIONIb3YS
bu3nueckue BeNTUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIUYECTBO
TEIJIOTHI, YJelbHas TEIUIOEMKOCTh BEIECTBa, YJAENbHAas TemioTa



IUIaBJICHUS, YJelbHAs TemioTa MNapooOpa3oBaHUs, yHAelbHas TeruioTa
CTOpaHHs TOIUIMBA, KOI()PUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MalIuHbl, OTHOCUTENIbHAS BIAXXHOCTh BO31yXa, J3JEKTPUUYECKUU 3apsi,
CWJIa TOKa, 3JIEKTPUYECKOE HANpPsHKEHHE, CONPOTHUBJIEHUE NPOBOAHHUKA,
yAeIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOTO  TOKAa), MPU  OMNHCAHUM MPaBUIBLHO  TPAKTOBATh
($u3MYECKUN CMBICIT HCTIONB3YEMbIX BEIWYUH, 0003HAUYEHUS U €IUHUIIBI
bu3nyecKuX BENIUYUH, HAXOAUTh (HOPMYIBI, CBS3BIBAIOIIUE JAHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBIECHUS U TPOIECCHI,
UCITOJIB3Ysl OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOW TEOopun
CTPOEHHMSI BEIIECTBA, IPUHLHUII CYNEPHO3ULMHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH OMa i ydacTKa LEeNu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPH OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTUYECKOEe
BBIPAJKEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalllid MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JIOrMYeCcKuX
IIaroB ¢ Omopod Ha 1—2 H3y4EeHHBIX CBOWCTBAa (PUIMUECKUX SBIICHUH,
(bu3nyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuate pacy€THbIE 3aJadyd B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAONINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX I peleHus 3ajaud, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HeoOXOoquMble Al €€ pelleHHs, MPOBOAUTH pacu€Tbl U CPABHUBATh
NOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTb NpPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(GU3MYECKUX METOJOB, MCHOJb3Yysl ONUCAHUE HCCIENOBAHUS, BBIICIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLICHUBAaTh MPABMWIBHOCTh IOPSAIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€]IaTh BBIBOJBL;

NPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3HYECKUX SBJICHUM WU
(bu3MYeCcKUX CBOMCTB TeN (KaMWJUISIPHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3JlyXa OT ero o0bEMa, TeMIEPATYPhl, CKOPOCTU MPOLIECCa OCThIBAaHUS U
HarpeBaHUsl MpU HU3JIYYEHUM OT I[BETa H3JIydarouiedl (MmOorjomarolen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYphl KUIKOCTU U
IVIOIAAN €€ IOBEPXHOCTH, AJIEKTpH3aUus TeJl W B3aUMOJCHCTBUE
ANEKTPUUECKUX 3apsAJI0B, B3aMMOJACHCTBUE MOCTOSHHBIX MAarHUTOB,



BU3yallM3allMsi MAarHUTHBIX TOJIEW TOCTOSTHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO TOJS HAa MPOBOJHHK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUpOBAThH
IpoBepsieMbIe MPEATIONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000pyZ0BaHUs, OMUCHIBATH X0/ ONBITA U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSMbIE  W3MEPEHHS]  TeMIEpaTrypbl,  OTHOCHUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHUJbI TOKa, HAMpPsHKEHUS C HCMIOJIb30BAHHEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3UUECKUX BEJIMYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOU (hPM3UUECKOM BETUUYHHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM TPSIMBIX HM3MEPEHUN  (3aBUCHMOCTD
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOWAAN IONEPEYHOro
CEUEHUs U YACIBHOTO CONPOTUBIICHUS BEILIECTBA IPOBOJAHMKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 IMpPOBOAHMK, OT HANpsDKEHHUS Ha  [IPOBOJHMKE,
UCCIICIOBAaHUE TIOCJIENOBATEIbBHOTO W MapaUIeIbHOTO  COCTUHEHHMA
IPOBOJHMUKOB): ITUIAHUPOBATH WCCIIEIOBAHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh W3MEpPEHUs, Cleaysl NPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOmul U TpaduKoB,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BeTUYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHWE MPOBOAHHMKA, padoTa W
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh H3MEPEHHs, COOUpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJENysl MPEAJIOKEHHON MHCTPYKUUHU, U
BBIUUCIISATH 3HAUCHNE BEJIMYMHBI,

coOJII01aTh MpaBUjIa TEXHUKN 0€30MacCHOCTH NP paboTe ¢ 1a00paTOpHBIM
o0opyI0oBaHUEM;

XapaKTepu30BaTh MPUHIUIBl JCUCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOpPOH HAa MX ONUCaHus (B TOM YHCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWMHa, aMIEpMeTp,
BOJIbTMETpP, CUETYMK DJICKTPUUECKON HSHEPTUH, DIIEKTPOOCBETUTEIIBHBIC
npuOOPHI, HarpeBaTEIIbHBIE AIEKTPONPUOOPHI (MPUMEPHI), ITCKTPHUIECCKUE
IPEeIOXPaHUTENH, JIEKTPOMATHUT, 3JICKTPOABUTATENb TOCTOSSHHOTO TOKA),
UCTIONB3YSl 3HAHMUSI O CBOWMCTBAaX (DM3MUECKHX SBICHUH W HEOOXOIUMBIC
buznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOWCTBA M HW3MEPHUTEIIBHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHs, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbl 3JIEKTPUUYECKUX



LEeNeil ¢ mOocae10BaTeNbHbIM U MAapaJlJIEIbHBIM COCUHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(pOpMaLMIO O  [pUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUS (PU3UUYECKUX 3HAHUW B IIOBCEIHEBHOMU
XKU3HU Ui obecrieyeHus: 0€30MacHOCTH MPH OOpaIlEHHH C MPUOOpamMu U
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOIIEH Cpee;

OCYILECTBIATh TOUCK HMHPOpMAMM (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpaBHEHUSA
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH UHGOPMAIUIO, KOTOpPAs
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBIIOJHEHUU YUYE€OHBIX 3aaHUN HAYYHO--TIOMYJIIPHYIO
JauTepaTypy  (puU3MUecKoro coiepikaHHs, CIPAaBOYHbIE MaTE€pHabI,
pecypcenl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHHS,
00o0miass MHGOPMALMI0O M3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO
COJEpKaHus, B TOM UHCIE MYOJUYHO NPEACTABISTh PE3YJIbTaThl
MPOEKTHON WJIM MCCIEeNOBATENbCKON ACSITETbHOCTH, PU 3TOM TPAaMOTHO
UCIIOJIb30BaTh M3YYEHHBI TMOHATUHHBIM anmapar Kypca (U3HUKH,
COIPOBOXAATH BHICTYIUICHHE MTPE3CHTAIINEI;

OpU BBIMIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 33JJa4aMHM, CJICIUTH 32 BHIMOJIHEHUEM IUJIaHA JCHCTBUIA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OICHUBATh COOCTBEHHBIH BKIAJ B
JeSITEJIbHOCTD TPYIIbI, BHICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kiiacce nmpeIMeTHbIe pe3ysibTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TMOHSITHUS: CHUCTeMa OTcu€Ta, MaTepualibHasi TOYKa,
TPaeKTOpPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO ABMXKEHUS, nedopmarus
(ynpyrasi, mjacThyeckas), TPEHHE, IEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TIKECTH, a0COIMIOTHO TBEPAOE TEO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, MH(pPa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIBHO30PKOCTH,
CHEKTPBI UCITYCKAHUS W TIOTJIONIEHUs, anbda-, 0eTa- U raMmmMa-u3IydeHus,
W30TOIIbI, SiZIEPHAsl SHEPTETHKA,



paznuyaTh SBJIEHUS (pPaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JBUKCHHE, PaBHOYCKOPEHHOE MPSAMOJMHEWHOE JBIKEHUE, CBOOOIHOE
najJicHue TeJ, PABHOMEPHOE JIBIDKEHUE MO0 OKPY>KHOCTH, B3aUMOJICHCTBHE
TeJ, PEaKTUBHOE ABMKEHHE, KOJeOaTeIbHOE JIBUKEHUE (3aTyXalollue U
BBIHYKJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBMIXKEHUE, OTPAXKEHUE
3ByKa, MPSMOJIMHEHHOE paclpOCTpaHEHHE, OTPAKEHUE U TMPETOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3I0KEHHUE OEI0ro CBeTa B
CIeKTp M CJOXEHHE CHEKTPaJbHBIX IIBETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJHMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacrmo3HaBaThb NPOSBICHUE U3YYEHHBIX (U3NYECKUX SBJICHUM B
OKpy’XawIleM Mupe (B TOM uyHciie (U3NYECKUE SIBICHHUS B IMPHUPOAE:
IPUIIUBBI U OTJIUBBI, IBHKEHUE M1aHeT COJTHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKCHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSACEHUE, CEUCMUYECKHE BOJHBI, I[yHAMH, OXO, I[BETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOAE, OMOJOrMYEcKoe AEHCTBHE BHUIUMOTO,
yIbTPapUOJIETOBOIO M PEHTIEHOBCKOIO HM3IY4YEHHH, €CTECTBEHHBIH
pPaAMOAKTUBHBIN (OH, KOCMHUYECKHE Iyud, PaTUOAKTHBHOE H3ITydeHUE
NPUPOJIHBIX MHHEPANOB, [EHCTBHUE pPAJAMOAKTUBHBIX H3Iy4YCHUNA Ha
OpPraHu3M 4YelI0OBeKa), MPH STOM NEPEeBOAWTHh MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3MUECKHX
SIBIICHU;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TN U (U3UUYECKUE SBICHHUS, UCIIOIb3YS
dusznyeckue BENTWYHMHBI (CpeqHSsi W MTHOBEHHas CKOPOCTh Tena Tpu
HEPaBHOMEPHOM JIBIDKEHUH, YCKOpPEHHUE, NEepeMelIeHHe, MyTh, yrioBas
CKOpOCTb, CHJIa TPEHHUS, CUJla YIPYrOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHMs, BEC Tejla, HMIYJbC Tela, WMITYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHLHUAJIbHAs SHEPrusi Teja,
MOJTHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS DHEPIHs CHKATOM
NPYXUHBI, KHHETUYECKash JHEPrusi, MOJHAs MeXaHWdecKas JHeprus,
NEPUOJ U YacTOoTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEJIOMIICHUS Cpeibl), IPU OMUCAHUU
NPAaBUJILHO TPAKTOBATh (M3MUYECKHUN CMBICT HCIOJIb3YEeMbIX BEJIMYHH,
0003HaYeHUs1 W eIUHMIIbl (U3MUYECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEIMYMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Ted, (U3WYECKUE SBICHUS M TPOLECCHI,
UCTIONB3YS 3aKOH COXPAaHEHHS IHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHUS,



OPUHIMI  CYNEPIO3UIMK CHJI, NPUHIUI OTHOCUTENIbHOCTH [ 'anmuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS HMITYJbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsSI0BOTO M MACCOBOTO UMCEIN
IpU SACPHBIX PEAKIUSIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aMMChIBATh €0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSACHATH (PU3MUECKHE MPOLECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallul MPaKTUKO-OPHUEHTHUPOBAHHOI'O XapaKTepa: BBISBISATH
NPUYUHHO--CIICJICTBEHHBIE ~ CBSI3H, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTHYECKHX IIaroB ¢ OMOpPOil Ha 2—3 M3YYEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (OMHUparoIIMecss Ha CcHcTeMy U3 2-3
YPaBHEHHUI), UCTIONb3Yys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLIUE (PUZUUYECKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJjaud 3allMChIBaTh KpaTKOE
YCIIOBHUE, BBISBISATH HENOCTAIOIINE WM W30BITOYHBIE JNaHHBIC, BHIOWPATH
3aKOHBI U (POPMYIIBI, HEOOXOANMBIE AJISI PELICHUS, MPOBOIUTH PACUETHI U
OLICHUBATh PEAJIUCTUYHOCTh IMOJYYEHHOTO 3HAa4YeHUs  (U3HYECKOM
BEJIMYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh TPHU [OMOIIU
$u3MYECKUX METOMOB, WCIOJIB3Yys] OMUCAHHE HCCICIOBAHUS, BBIJCIATDH
IpOBEPSIEMOE TPEANONIOKEHNE, OICHUBATh MPABUIBHOCTh TOPSIIKA
IOPOBEJCHUS  UCCIIEJOBaHMs, JI€laThb  BBIBOABI, HHTEPIPETUPOBATH
pe3yJibTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBJICHUNA WIH
(bu3MUecKuX CBOMCTB Tea (M3yuyeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl DHEPTHH, 3aBHUCHMOCTh TEpHUoAa KojeOaHWW TPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIMHENHOE paclpOCTPAHEHUE CBETA,
pasnokeHue Oeroro CBeTa B CHEKTP, U3yUCHHUE CBONCTB M300pa’KEHHUS B
IUIOCKOM 3€pKalie M CBOMCTB HM300pa)KeHHsI MpeaMeTa B coOuparomiei
JuH3e, HAOIIOJeHNE CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB HW3ITydeHUs):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOrO Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJA ONbITA U €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, OMpeess
CpellHee 3HayYeHUEe u3MepsieMoil BeIMYMHbl ((POKYCHOE paccTosHuE
coOuparomel JMH3bI), OOOCHOBBIBATH BBIOOp cHocob0a W3MEPEHHS
(M3MepUTENHHOTO MPUOOpa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHUH C
UCTIONIb30BaHUEM TIPSMBIX U3MEPEHHH (3aBUCHMOCTHh MYyTH OT BPEMEHH



Py PaBHOYCKOPEHHOM JIBM)KEHMHM 0€3 HaudallbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YEeCKOro MasiTHUKA OT AJUHBI HUTH, 3aBUCHMOCTH
yria OTpakK€HUs CBETa OT yrila MaJCHUsS U yria MpPeIoMIICHHS OT yria
NaJieHus): IUIAHUPOBATh HCCIEAOBAHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJdbTaThl MOJYYEHHONW 3aBHCHUMOCTHU
bu3nUecKkux BETUYMH B BUJIEC Ta0ONMI] U rpadUKOB, JAeNiaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUs1 (U3MUECKUX BEJIUYUH (CpPEeIHS
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPECHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJCHUs, KECTKOCTh MNPYXUHBI, KOIPUIIUECHT
TPEHUS! CKOJBXKEHUS, MeXaHWdeckas pabdoTa U MOIIHOCThb, YacTOTa M
nepuos KojeOaHMM MaTeMaTUYecKOro U MNPYKUHHOTO MAasiTHUKOB,
ONTHYECKasl Cuja coOuparome JMH3bI, pPaJuOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCHEPUMEHTAIBHYIO YCTAHOBKY H
BBITNOJIHATh U3MEPEHUS, CIeNysl MPENIOKEHHOW MHCTPYKIUH, BBIUUCITD
3HAYEHUE BEJIMYMHBI U AaHAJU3UPOBATh MOIYYECHHBIE PE3YJIbTAThl C YUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUII;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH NP paboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKKM M3YyYEHHBIX (PUINYECKUX MOJIETICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYEHHBIH HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUA HW3YYCHHBIX NPHUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAHUA (B TOM YHCIE:
CIHUIOMETP, MATYUKH TOJIOKEHHUsS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEpHUCKoI, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3UYECKHX SBICHUA W  HEOOXOAUMBbIE (PU3MUECKHE
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMbI 1 CXEMaTHUYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKHUX MPOLIECCOB
OpU pEIIeHWH Yy4eOHO--TPAKTUYECKUX 3a/]ay, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300pAKEHHI B IJIOCKOM 3€pKajie U COOMpAroIeH JIMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  HWHGOPMALMIO O  TMpPUMEPax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3UYECKUX 3HAHWNA B TOBCETHEBHOM
KU3HH 711 oOecriedeHusi 0€30MacHOCTH MPpU OOpareHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMsI 370POBbSI U COOJIIOJEHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;



OCYILECTBIATh TOUCK HMHPOpMAUM (PU3NYECKOTO COACpPKAHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3aMpoc, HaXOAUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(POpPMAIIMN Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIIIOJHEHUHN YUYE€OHBIX 3a/laHUll HAYYHO--TIOMYJIIPHYIO
auTepaTypy  (pu3MUecKoro coiepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcebl cetu MHTEpHET, BianeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTAa,
npeoOpa3oBaHus HH(GOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpMAIlMU U3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpHKAHMUS,
nyOIMYHO NPEACTABIATh PE3yIbTAThl IPOEKTHON MM MCCIEA0BATEIbCKOM
NEATEIBHOCTH, IIPU  OTOM  TIPAMOTHO  MCIIOJIb30BAaTh  HU3yYECHHBIN
NOHATUMHBIN anmapar HM3y4yaeMoro pasjena (PU3HMKH U CONpPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalueil ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.
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UCnOb308aAHUECM 3.J'IeRTp0HHLIe
HaunmeHoBaHMe pa3iesioB U TeM oGopydosanun (uudposbie)
Ne i/ KoHTposibHbIe | 4enmpa
NMporpaMmbI Bcero 5 ecmecmeento- o0pa3oBaTejibHbIE
padoThl HayuHou u pecypchl
MExXHON0ZUYeCKOUL
Hanpameuﬁocmu
«Touka pocma»)
Paznea 1. TemyioBblie ABJICHUS
bubnuoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7
p B https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
1.2 TemoBsIe Iporecc 21 1 5
TUIOBBIC HPOHECChl https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3nen 2. JnekTpuyecKue U MAarHUTHBIE SIBJIEHHSA
21 DneKkTpruyecKue 3apsaabl. 3apsKEHHBIE Tella 7 1 bubmuoreka [JOK
' U UX B3aUMOJEiCTBUE https://m.edsoo.ru/7f4181ce
bu6mmotexka I[IOK
2.2 IToCTOSHHBIN IIEKTPUUECKUI TOK 20 1 7
p https://m.edsoo.ru/7f4181ce
bu6mmotexka I[IOK
2.3 MarauTHEbI€E SIBJICHUSA 6 1 15
https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.4 DEeKTPOMAarHuTHAasA UHAVKIINS 4
p YR 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
https://m.edsoo.ru/7f4181ce

Hroro no pazneny

37

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME

68

14.5




9 KJIACC

KoaunuecTBO 4acos
IMpakTHueckue
padoThI (
UCnOb308aAHUECM 3.J'IeRTp0HHLIe
HaunmeHoBaHMe pa3iesioB U TeM oGopydosanun (uudposbie)
Ne i/ KoHTposibHbIe | 4enmpa
NMporpaMmbI Bcero 5 ecmecmeento- o0pa3oBaTejibHbIE
padoThl HayuHou u pecypchl
MExXHON0ZUYeCKOUL
Hanpameuﬁocmu
«Touka pocma»)
Paznea 1. Mexannueckue siBJICHUS
11 MexaHU4eCKOE IBHIKEHHE B CITOCOOBI €ro 10 1 bubnuorexa [JOK
' OIMCAHUSA https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 BzanmoneiicTBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4ab
bu6nmmotexa [IOK
1.3 3aKOHBI COXPAHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Wroro mo paznery 40
Pasznea 2. Mexannueckne K0JIe0aHUS M BOJTHBI
bu6mmoteka [IOK
2.1 Mexannueckue KojaeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmotexka I[IOK
2.2 Mexaunueckie BOJIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15

Paznen 3. D1eKTpOMarHuTHOE MoJie U JIeKTPOMATHUTHBIE BOJTHBI



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

31 DIeKTpOMarHuTHOE MoJIe U 5 9 bubnnoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pasznen 4. CBeToBbIe ABJICHUA
bu6mmoreka [IOK
4.1 3aKOHBI pacIIpOCTpaHEHHUs CBETA 6 2 httos://m.edsoo.ru/7f41aa6
bub6mmoreka [IOK
4.2 JIMH3BI ¥ ONITUYECKHE TPUOOPHI 6 3 htts://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHHS
bubnnorexa [JOK
5.1 Hcnyckanue v morommeHne cBeTa aToMoM 4 1 httos://m.edsoo.ru/7f41ada6
bubnuoreka [JOK
52 (TpOCHHE ATOMHOTO 1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [ToBTOpUTE/ILHO-0000AI0IMIT MOYJ/Ib
6.1 IToBTOpeHue 1 06001IEHNE COAECPIKAHUSL 9 2 bubmuorexa [LIOK
' Kypca (¢pusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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

YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MPOLECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIBI AJ1S1 YYEHUKA
[Mepeimkun A.B. @usuka. 7 knace. YueOHHK
[Mepeimkun A.B. @usuka. 8 kiacc. Y4eOHUK
[éppimkun A.B., I'yrauk E.M. ®@usuka. 9 kinacc. YueOHUK
METOJAUYECKUE MATEPUAJIBI 1J151 YUUTEJISA
®dwunonosnu H.B. ®usuka. 7 kinacc. Metoauueckoe nocobue k yueOunky A.B. Ileprimkuna.
M.: JIpoda, 2018
®dunonosnu H.B. ®usuka. 8 knacc. Metoauueckoe nocooue k yueOunky A.B. [leprimkuna.
M.: lpoda, 2018
®dwusuka: 3amagnnk: 9 — 11 ki1.: Yueb. mocobue s odmeodpa3osar. yued. 3apeneHuid. — M.:
Hpoda, 1996 — 368 c.: wi. — (3amauauku «JIpodsi»).
®usuka. Tectol. 7 — 9 knacesl. Kabapaun O.D., Opnos B.A.
dusnuecKuil FKCIEPUMEHT B CpeHel 1Koie: MexaHuka. MosekyispHas Gu3uKa.
OnexkrpoauHamuka / [llaxmaes H.M., [1lmioB B.®.
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.bubnroreka — Bce mo npeamety «®Pusukay. — Pexxum moctyna: http://www.proshkolu.ru
2.BuneoonsITel Ha ypokax. — Pexxum mpocryna: http://fizika-class.narod.ru
3 Enunas kosutekius nupoBeIx 00pa3oBaTeIbHBIX pecypcoB. — Peskum goctyna: http://school-

collection.edu.ru

4 I/IHTepeCHHe MaTCpHaJIbl K YPpOKaM (I)I/I3I/II(I/I 110 TCMaM; TCCThI I10 TEMaM; HArJIsaJHbIC mocoous

K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5 lludpossie oOpazoBarenbHbIe pecypchl. — Pexxum noctymna: http://www.openclass.ru

6 DnekTpoHHbIe yueOHUKH 110 pusuke. — Pexum pocryma: http://www.fizika.ru
MATEPHUAJIBHO-TEXHNYECKOE OCHAILIEHUE

O6opynoBaHKe LIEHTPA €CTECTBEHHO-HAYYHOUM U TEXHOJOTHYECKON HamnpaBieHHOCTH «Touka
pocTa:

- nudponas nadboparopust (yaeHUYECKas);

- KOMIUIEKT MOCY/IbI JJI1 YUEHUYECKUX OTBITOB;

- 00pa3oBaTENbHBIN KOHCTPYKTOP IS TPAKTUKH OJIOYHOTO MPOTPaMMHUPOBAHUS C KOMILJIEKTOM
JATYNKOB,

- Habop OI'D/EID;
- HOYTOYK.


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
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