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COAEPXAHUE
7 KJIIACC
Paznen 1. ®usuka u €€ poap B HO3HAHUU OKPYXkKAIOLIETO MUpa

®usuka — Hayka o npupoae. SABneHus npupoasl. PU3NUECKUE SBICHUS: MEXAHUYECKUE, TEIIOBBIE,
JNEKTPUYECKUE, MATHUTHBIC, CBETOBEIE, 3ByKOBbIe. DH3nUecke BeIUINHbBI. 3Mepenne Gu3ndeckux
BeNnyuH. Ou3nyeckue npudopsI.

[TorpemHoCTh U3MEpEHUIA

Mexaynaponnasi cucrema equaui. Kak ¢u3nka u Ipyrue ecTeCTBEHHBbIE HAyKH M3y4YaroT HMPUPOAY.
EcrecTBeHHOHAayUHBII METOA MO3HAHMS: HAOIIOJICHNE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABHIKCHUE
THIIOTE3, SKCIEPUMEHT IO TMPOBEPKE TUIOTE3, O0bACHEHHE HabmogaeMoro seieHus. Onucanue
(U3NIECKUX SIBIICHUH C TIOMOIIBIO MOJETIEH.

Jlemoncmpayuu
MexaHuyeckue, TEIIoBbIe, HIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
duznyeckue mpudOPHI U MPOoIleypa IPSIMBbIX U3MEPEHUN aHAIOTOBBIM U IU(POBBIM PUOOPOM.
Jlabopamopusie pabomul u onvimol
Omnpenenenue HeHbl JeIeHNs HIKalbl K3MEPUTEIBLHOTO pUdopa.
N3mepenue paccTossHUMN.
W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TeTa.
Omnpenenenne pa3smMepoB MaJIbIX TEIN.
N3mepenue teMriepaTypsl IpH OMOIIH KAJIKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBHI.

IIposedenue uccnedosanus no npoeepke 2unomesvl. NATBHOCTH TMONETA IIapUKa, MYIIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

Pazgen 2. HepBOHaHaﬂbHHe CBCJACHUS O CTPOCHHU BECIICCTBA

CrtpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, UX pa3Mmepbl. ONbITHL, JOKa3bIBAIOUINE IHCKPETHOE
CTpoeHHE BellecTBa. JIBrwkeHne dactul BemecTBa. CBA3b CKOPOCTH JBMIXKEHHS 4YacTHIl C
temneparypoil. bpoyHoBckoe gBmkenue, auddysus. BzaumopeiicTBue dYacTUIl  BeIECTBa:
INPUTSDKEHUE M OTTAJIKMBaHHWE. ATperaTHble COCTOSIHMS BEILECTBA: CTPOCHHE Ta3oB, JKUIKOCTEH MU
TBEPABIX (KpUCTANIMYECKUX) Tel. B3auMOCBsA3b MEXIy CBOMCTBAMHU BEUIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJBI.

Jlemoncmpayuu

Habmonenue OpoyHoBckoro nBuxkeHus. HaOmopenune muddysun. Habmonenue sBIeHUIH,
O6T)$[CH$[I-OIIII/IXC$I MPUTHKCHHUEM WX OTTAJIKUBAHHUEM HAaCTUI[ BEUICCTBA.

Jlabopamopusie pabomul u onvimol
OreHka TuaMeTpa aToMa METOJIOM PsiIoB (C UCToJIb30BaHueM (hoTorpaduii).
OnbITHI IO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

OnbITEI IO O6HapyH(eHI/IIO JIENCTBUS CHII MOJICKYJISIPHOT'O ITPUTAKCHUA.



Paznen 3. /IBmkeHHEe U B3aUMOJICHCTBHE TEIT

Mexanunueckoe aBmkeHrne. PaBHomepHoe n HepaBHOMepHOe nBIkeHHE. CKopocTh. CpeaHsiss CKOPOCTh
IIpU HEPABHOMEPHOM JIBIKEHHMH. Pacuér myTu W BpeMeHU [BIKEHMs. SIBleHHME HHEpUUU. 3aKOH
nHepuu. B3auMopaeicTBue Tem Kak NMpUYMHA U3MEHEHHS CKOPOCTH JIBIKEHHUS Tell. Macca Kak mepa
uHeptHOocTH Tena. [lmotHocTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYNI B €IMHUIIE
0o0béMma BemecTBa. Cuila Kak XapakTepucTuka B3aumojerdcTBus Ten. Cuila ynpyroctd u 3akoH I'yka.
N3mepenue cuibl ¢ MOMOIIBIO TMHAMOMETpa. SBjieHHe TArOTeHUs U cuiia TsbkecTh. Cuiia TSHKECTH Ha
npyrux 1uiaHerax. Bec Tena. HeBecomocth. CiokeHUE CHUJI, HAMpaBICHHBIX MO OJHOM MPSMOM.
PaBHogeiictByromas cuil. Cuna tpeHus. TpeHue CKoJIbXEeHUs U TpeHHE NOKos. TpeHue B MpUpoAE U
TEXHUKE.

Jlemoncmpayuu

Habnronenne MexaHMYeCKOro ABMKEHHS Tela.

W3mepenune ckopocTy NPSIMOJIMHEUHOTO ABH)KEHUS.
HaGnronenue siBieHUs: HHEPLIUU.

HaGnroneHue u3MeHeHus: CKOPOCTH IIPU B3aUMOJICHCTBUN Tell.
CpaBHeHue Macc 10 B3aUMOJIEUCTBHUIO TEJ.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON PSIMOM.

Jlabopamopnvle pabomul u onvimoi

OrmpezienieHne CKOPOCTH PaBHOMEPHOTO JABWKEHHUS (IIapUKa B JKUJKOCTHU, MOJCIH DJIEKTPUUECKOTO
aBTOMOOWJIA U TaK Jiajee).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WK IIapuKa [0 HAKIIOHHOW MJIIOCKOCTH.
Onpenenenre MIOTHOCTU TBEPJIOTO TeNa.

OnbITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb PAacTsDKEHUs (AeQopMaliii) MpYy>KUHBl OT MPUIOKEHHOU
CHUIBL.

OHLITBI, ACMOHCTPUPYIOIMIUEC 3aBUCHUMOCTL CHUJIBI TPCHHSA CKOJIBXKCHHA OT BCCa TEJIa U XapaKTepa
COIMpHUKACAOIINXCA HOBerHOCTeI\/’I.

Paznen 4. JlaBnenue TBEPABIX TEN, )KUJIKOCTEN U Ta30B

HaBnenue. CriocoObl yMEHBIIIEHUS U yBENIWYeHUs NaBieHus. [laBieHue rasa. 3aBUCMMOCTh JaBIICHUS
rasza ot 00béma, Temrepatypsl. [lepenayua qaBiaeHus: TBEPABIMH TEIIAMH, KUIKOCTSAMH U Ta3aMHu. 3aKOH
[Mackans. [IueBMaTudeckue MAaIIMHBL.  3aBUCHUMOCTh  JAaBJICHHUS JKUJKOCTH OT  TIyOWHBI
IMuapocratndeckuii mapamokc. Coolrmraronuecss cocyasl. ['mapaBnuueckne MexaHusmMbl. ATMochepa
3emnu U atMocdepHoe naBieHHe. [IpUYHHBI CyIIECTBOBaHMS BO3AYIIHONW 0001049ku 3emiu. OmnbIT
Toppuuennu. M3mepenune armochepHOTO MaBiIeHHUSA. 3aBUCUMOCTh aTMOC(HEpPHOTO JaBJICHUS OT
BBICOTHI HaJl ypoBHEeM Mopsi. [Ipubops! s u3mepeHus: atmochepHoro naBieHus. JleficTBre KUAKOCTH
M Ta3a Ha MOTPYXKEHHOE B HUX Telio. BwiTanmkuBaromas (apxuMmenoBa) cuiia. 3aKkoH Apxumena.
[ImaBanue ten. Bo3ayxormaBanue.

Jlemoncmpayuu
3aBHUCHMOCTH JaBJICHUS Ta3a OT TeMreparypsl. [lepenaua qaBiaeHus KUIKOCTHIO U TA30M.

Coob6maronuecs cocyasl. ['mapaBnnueckuii mpecc.



[IposiBnenue aecTBus aTMOCHEPHOTO JTABJICHHS.

3aBHCHUMOCTh BBITaJ'IKI/IBaIOH_Ieﬁ CHJIBI OT 00BEMa HOI‘py}KéHHOﬁ qacTHu Te€JIa U IINIOTHOCTH KHUJIKOCTH.
PaBencTBO BI)ITaJ'IKI/IBaIOI_Heﬁ CHJIBI BECY BBITECHCHHOM KHUIAKOCTHU.

YcaoBue niaaBaHus Tell: INIaBaHUE WUIIH MOrpy>XCHUC TCJI B 3aBUCUMOCTHU OT COOTHOIICHUA IIOTHOCTEH
TCIa U XKUJIKOCTH.

Jlabopamopuvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEéMa MOrpyKEHHOM B )KUAKOCTh YacTH TeJa.
OmnpeneneHre BHITAIKHBAIOIICH CHIIbI, JCUCTBYIOIIEH Ha TEJIO, TOIPYKEHHOE B HKHKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHUJIbI, JICHUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT MacChl
Tena.

OnpIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh BbITAIKUBAIOUIEH CHIIbI, JEHUCTBYIOIIEH Ha TEJIO B
KHUJKOCTHU, OT 00BbEMA MOTrpyKEHHOM B )KUIKOCTh YaCTH TeJA U OT IJIOTHOCTHU KHUJIKOCTH.

KoHncTpynpoBanue apeomeTpa Win KOHCTPYHPOBAHUE JIOJKH U ONIpeieeHHe e€ rpy30I0 bEMHOCTH.
Paznen 5. PaboTa u MOIIHOCTB. DHEPTHs

Mexanuueckasi pabora. MomHocTs. [IpocThie MeXaHU3MBI: pbiyar, OJIOK, HAKIOHHAs TUIOCKOCTD.
IIpaBuno paBHOBecust pbryara. [IpuMeHeHHe NpaBuila paBHOBECHS pblyara K OJIOKY. «30510TOE
npaBwio» mexaHuku. KIIJI mpocteix mexanuzMoB. [IpocTeie MexaHHW3Mbl B OBITY U TEXHUKE.
Mexannueckass sHeprusa. Kunernueckas u mnoreHuuanbHas 3Heprus. [IpespamieHue ogHoro Buaa
MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUS SJHEPIMH B MEXaHHKE.

Jlemoncmpayuu
[TprMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopmusie pabomul u onvimol

OnpeﬂeneHHe pa6OTH CWJIbl TpPCHUA IIPpU PABHOMCPHOM MOBUXKCHUH TCJIa 110 rOpHSOHT&J’IBHOfI
ITOBCPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

W3ydeHue 3aKoHa COXpaHEHUs MEXaHUYECKOM 3HEepruu.
8 KJIACC

Pa3znen 6. TennoBsle siBneHUA

OCHOBHBIE TIOJIOKEHHUST MOJICKYJIIPHO-KUHETUUECKOW TEOPHH CTPOEHUS BelecTBa. Macca U pa3Mepbl
aTOMOB U MOJEKYJ. ONbIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJOXKEHUS MOJICKYJISPHOKHUHETUUECKOMN
Teopur. Monenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHHM BemiecTBa. Kpucrammueckue u
amop¢ubie Tena. OObSICHEHHE CBOWMCTB Ta30B, JKUIKOCTEH W TBEPABIX TN HAa OCHOBE MOJOKEHUU
MOJIeKYHSIpHO-KHHeTI/ILIeCKOfI TGOpI/II/I. CMa'-II/IBaHI/Ie nu KaHI/IJ'IJ'ISIpHBIe SABJICHUS. Tel'[.]'IOBOC pacumpeHHe
u coxarue. Temneparypa. CBsA3b TeMHEpaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBMXKEHHSI YacCTHIL.
Buytpennss sneprus. CriocoObl M3MEHEHUs BHYTPEHHEW SHEpPruu: TeIuionepeaada U COBEpIICHHE
paboTel. Buapl Temnonepenayu: TEMIOMPOBOIHOCTh, KOHBEKIUS, U3IydeHne. Komu4ecTBO TeIIoThI.
VYaenpHas TEIIOEMKOCTh BeEMIeCTBAa. TE€IIOOOMEH M TEIUIOBOE paBHOBECHE. YPAaBHEHHE TEIJIOBOTO



Oanmanca. [lmaBneHue W OTBEpAEBaHHME KPHUCTAJUIMYECKUX BEUIECTB. Y IENbHAs TEIUIOTA IJIABJICHUS.
[TapooOpazoBanue u koHmeHcamnms. Wcmapenue. Kumenue. YnenpHas Teruiora mapooOpa3oBaHMS.
3aBUCHUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(EPHOTO MaBieHHS. BIaXHOCTh BO3ayXxa. DHEprus
TOIUIMBA. YJieibHas TerioTa cropanus. [Ipuamuner padoTel TemoBbix asuratenei KIIJ[ termmoBoro
nBuratessi. TeroBble IBUraTeIu U 3allUTa OKPY>KaOIIeH Cpe/ibl. 3aKOH COXPAaHEHHUS U MPEBPaIllCHUs
SHEPTUH B TEIIOBBIX MpoOIleccax.

Jlemoncmpayuu

Hab6nronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue quddysun.

HaGmoieHne SBICHUI CMAYMBAHMS U KAMAJUTSIPHBIX SBJICHUIA.

Habiroienne TemioBoro pacipeHus Tedl.

N3menenune naBieHus ra3a npu K3MEHEHUH 00bEMa M HArpEeBaHUM W OXJIAXKICHHH.
[IpaBuiia u3MepeHus TeMIepatypsbl.

Bune! teronepenayu.

OxmnaxaeHre Ipy COBEpIICHUH PabOThI.

HarpeBanue nipu coBepiiieHur pabOThl BHEITHUMU CHIIAMH.

CpaBHeHuE TEMI0EMKOCTEN Pa3InYHBIX BEILIECTB.

Habmronenue kumneHus.

Habmtoienne nocTostHCTBa TeMIIEpaTyphl MPH TUIABICHUH.

Mogaenu TerIoBbIX ABUTaTENEN.
Jlabopamopuvsie pabomul u onvimol

OMBITHI 110 OOHAPYKEHUIO ICUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSIKECHHUS.

OnpITHI 10 BRIpAIIMBAHUIO KPUCTANIOB IOBAPEHHOW COJIM WIIM caxapa.

OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIITUPEHHMSI Ta30B, KUJIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBieHUs BO3ayXa B OajUIOHE MITIPHIIA.

OHLITBI, ACMOHCTPUPYIOIIUE 3aBUCUMOCTL JABJICHHUA BO3JyXa OT €ro 00BéMa u Harpe€BaHus WA
OXJIAXKXJICHHA.

[TpoBepka rumoTe3bl JUHEWHOW 3aBHUCUMOCTH JJMHBI CTOJIOMKA >KUIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIeparyphbl.

Ha6J'IIO,Z[CHI/IC HU3MCHCHUA BHYTpeHHeﬁ OHCPIUM TCJIa B pE3YJIbTATC TCIIONICPEAAYN U paGOTBI BHCIIHUX
CHII.

HccnenoBanue sBICHUS TEII00OMEHAa Ipru CMCIIMBAHUHN XOJIOJHOH U FOp}I‘-ICI\/Il BOJbBI.

Onpez[eneHHe KOJIMYECTBA TCIUIOTHI, IIOJYUYCHHOI'O BO)IOP'I npu TEII0O00OMEHE C Harp€TbiM
MCTAJUNINYCCKUM MUIUHIPOM.



Onpenenenne yaeabHOU TETIOEMKOCTH BEIIECTBA.
HccnepgoBanue npoliecca ucrapeHus.
OrnpezenieHre OTHOCUTENILHON BIIAXKHOCTH BO3AyXa.
Ornpezenenne yaeIbHON TEIJIOTHI TIaBICHUS JIb/IA.
Paznen 7. Dnexkrpudeckue U MarHUTHBIE SIBJICHUS

DOnektpuzanus Ten. J[Ba poaa 3jieKTpUuecKuX 3apsfoB. B3aumopeicTBue 3apspKeHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTb CHJIbI B3aUMOJIEHCTBHSI 3apSDKEHHBIX TEJl OT BEJIMYMHBI 3apsiI0B U PACCTOSHUS
MEXIy TellaMH). OekTpuueckoe moje. Hampsok€HHocTs anexTpuueckoro mosst. [lpuniun
CYNEpIO3UIMH 3JIEKTPUYECKUX TIoJied (Ha KadyecTBEHHOM YypoBHe). Hocurtenn snexTpudeckux
3apsA70B. DJIEMEHTapHbIN 3ieKTpudeckuil 3apsa. Ctpoenue aroma. IIpoBOAHMKM M IHMAIEKTPUKH.
3aKOH COXpaHEHMsI JJIEKTPUYECKOIO 3apsAja. OJIEKTPUYECKHMH TOK. YCIOBHS CYILIECTBOBAaHUS
ANEKTPUYECKOr0 TOKA. VMICTOUHMKM MOCTOSHHOrO TOKa. J[eHCTBUS AJIEKTPUYECKOrO TOKa (TEIIIOBOE,
XMMHUYECKOE, MarHUTHOE). DJIEKTPUYECKUH TOK B KHUJIKOCTSAX M rasax. Jiekrpuueckas uens. Cuia
TOKa. OleKkTpuueckoe HampsbkeHue. CONpOTHBIEHHE MPOBOJHUKA. YJIEIbHOE CONPOTUBIICHHE
BemiecrBa. 3akoH Owma mna ywactka uenu. IlocnemoBarenbHoe M mapajuienbHOE COEIMHEHHE
pOBOAHUKOB. PaboTa M MOIIHOCTH 3JEKTPUUECKOro Toka. 3akoH J[xoyms—JleHna. Dinekrpuueckue
LENH U MOTpeOUTENN IEeKTpHUecKoi sHeprun B ObITy. KopoTkoe 3ambikanue. [1oCcTOSHHBIE MarHUTHI.
BsaumoeiicTBre MOCTOSHHBIX MAarHUTOB. MarautHoe 1ojie. MarHuTHOE Mojie 3eMJIM U €ro 3HaUYEeHUE
g ku3HU Ha 3ewsie. OnbIT Opcrena. MarHutHoe mosie 3J€KTpUYecKoro Toka. IIpumenenue
AJIEKTPOMAarHuTOB B TEXHUKE. J[eliCTBHE MarHUTHOTO MOJIsI HA IPOBOJHUK C TOKOM. DJIEKTPOJIBUTaTElb
IIOCTOSIHHOTO TOKa. lMcrnosb30BaHME DJIEKTPOABUIATENEM B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHcnopre. OmnbiTel @Papanes. SIBneHue 3jeKTpoMarHuTHOM wuHIykiuu. IlpaBuno Jlenna.
Onexrporereparop. CrocoObl MOMY4EHHUS  DJIEKTPUYECKOM HHEPruu. JEKTPOCTAaHLUU  Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHUH.

Jlemoncmpayuu

Onekrpuzanus Ten. J[Ba poja 3JeKTpUUECKUX 3apsiIoB U B3aUMOIEHCTBUE 3apsHKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIA.

DnexTpocTaTuuecKas HHAYKIINS.

3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.

IIpOoBOAHMKY M TUAIEKTPUKH.

MonenrpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.
HcTouHnky MOCTOAHHOTO TOKA. [[edCTBUSA SEKTPUYECKOTO TOKA.
DIEKTPUYECKHM TOK B )KHJIKOCTH.

I"a30BbIit pazps.

W3mepeHue cuibl TOKa aMIIepMETPOM.

N3mepenne 31eKTpUUecKOoro HanpsyKEHUs! BOJIBTMETPOM.
Peocrar n mara3uH conpoTHBIIEHU.

BzauMoneiicTBre MOCTOSHHBIX MAarHUTOB.



MonenrpoBaHue HEBO3MOXHOCTHU Pa3/IeIeHUS MOIIOCOB MarHUTA.
MonenupoBaHue MArHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB.
OmnsIT Opcrena.
MarHuTHO€ 10Jie TOKa. DJIEKTPOMarHur.
JleiicTBrE MarHUTHOT'O TOJISl HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTaTEh OCTOSIHHOTO TOKA.
HccnenoBanue siBieHUs 2IEKTPOMArHUTHOM WHIYKIIHH.
OnsiTel Dapanes.
3aBHCHUMOCTH HAINPaBJICHUS] UHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUS.
DNeKTpOreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopusie pabomul u onvimol
OnbIThI 10 HAOTIOECHHUIO SNIEKTPU3AIUH T€J HHAYKIUEH U IPH COTPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS SJIEKTPUUECKOTO MOJIS HA MPOBOJIHUKH U JUDIEKTPHUKH.
COopka u mpoBepka pabOThl ANEKTPUIECKON IETH MOCTOSHHOTO TOKA.
W3mepenue u peryaInpoBaHne CHITBI TOKA.
W3mepenue U peryImpoBaHue HAMIPSKESHUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO Yepe3 Pe3UCTOp, OT COMPOTHBICHUS PE3UCTOpA U
HaMPSOHKCHUS Ha PE3UCTOPE.

OHLITBI, ACMOHCTPUPYIOIMIUEC 3aBUCUMOCTL JJICKTPHUYCCKOI'0 COIPOTHUBJIICHUS IMPOBOAHUKA OT C€ro
JJIMHBL, TUTOMIAAW ITOTIEPCYHOI'0 CECHCHHUA U MaTCpHraJia.

ITpoBepka npaBuiia CII0KEHHSI HAITPSLKEHNUH ITPU MTOCIIEA0BATEIBHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH MapaJljIeIbHOM COEMHEHUH PE3UCTOPOB.

Onpenenenre pabOTHI 3IEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTOP.

Onpenenenne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISEMON Ha pE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS HA HEH.
Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanne MarHUTHOTO B3aMMOJEMCTBHS IOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO TOJISl TOCTOSIHHBIX MArHUTOB NMPHU UX 00BEAMHEHNUHN U Pa3/IeICHHUH.
Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPUPYIOIIHE 3aBUCUMOCTL CHJIBL B3aUMOJEHCTBHUSI KaTyliKyu ¢ TOKOM UM MarHuTa OT
CHJIbI TOKA U HAIIPABJICHUA TOKA B KaTYIIKC.

I/IsyquHe HGfICTBI/I?I Mar"gviTHOI'O I10JId Ha IMMPOBOAHUK C TOKOM.



KoncTtpynpoBanue u nusyuenue paboThl AIEKTPOABUTaATENS.
N3mepenne KIIJ[ anekTpoaBUraTenbHON yCTaHOBKHU.

OnBITEL 11O HUCCICJOBAaHUKO SBJICHUA BHCKTPOMaFHPITHOﬁ WHAYKOHUH: HCCICIOBAHUC H3MEHEHHI
3HAYCHHA 1 HAIIPABJICHWA HHAYKIIMOHHOI'O TOKA.

9 KJIACC
Pazgen 8. Mexannueckie IBICHUA

Mexannueckoe  nBwxkeHue. MarepuanbHag Touka. Cucrema  orcyéra.  OTHOCHTEIBHOCTH
MEXaHUYECKOro  JBMKEHMA. PaBHOMepHOoe  npsMonuHenHoe — ABwkeHue.  HepaBHoMepHOe
IpsIMOJIMHENHOE IBWKeHue. CpeqHss U MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBHIKEHUU.
Yckopenue. PaBHOyCKOpeHHOE MpsiMmoiinHelHOe aABmkeHue. CBoboaHoe manenue. OnbiTel [ ammies.
PaBHOMepHOE nBukKeHHE MO OkpykHocTH. [lepuox m dvactora obOpamienus. JluHeliHas u yrioBas
ckopoctu. LleHTpocTpemurenbHoe yckopeHue. IlepBoiii 3akoH HproTona. Bropoi 3akoH HproToHa.
Tperuii 3akon Hetorona. Ilpuanun cyneprnozunuu cuin. Cuna ynpyroctu. 3akoH 'yka. Cuina TpeHus:
CWJIa TPEHUS CKOJBXEHUS, CUJIa TPEHHs IOKOs, Apyrue BuUIbl TpeHus. Cuina TSHDKECTH U 3aKOH
BCEMHPHOIO TATOTEHMs. YCKOpeHHe cBOOOAHOro mnajeHus. [IBwkenue muaHer Bokpyr CosHia.
IlepBasg xocmmyeckas ckopocTb. HeBecomocTs M meperpy3ku. PaBHOBecne MarepuaabHOM TOYKH.
AbcomoTHO TBEPIOE Teno. PaBHOBecue TBEPAOro Teja C 3aKpPEeIUIEHHOM OChlO BpalleHus. MOMEHT
cwibl. Lentp Tsxectu. Umnynesc tena. Msmenenune umnyinbsca. Mmynbe cuibl. 3aKOH COXpaHEHUS
umnynbca. PeakTuBHOEe IBHXeHHE. MexaHudeckas paboTa ¥ MOIIHOCTb. PaboTa cuin Tsxectw,
ynpyroctd, TpeHus. CBsi3b sHepruu U paboThl. lloTeHuumanbHas SHEprus Teja, MOAHSTOrO Hajl
IIOBEPXHOCTHIO 3eMiH. [loTeHnmanbHas 3Heprus cxatoi npyxunbel. Kunetnueckas sneprus. Teopema
0 KMHETUYECKOM dHEPIruu. 3aKOH COXPAHEHUSI MEXaHUUYECKOM JHEPTUH.

Jlemoncmpayuu
HalGmronenne MexaHU4eCcKOTo ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

CpaBHeHME MyTeld M TPACKTOPHUM NBMXKEHHMS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO Pa3HBIX Tl
OTCYéTa.

M3MepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKECHHUS.
HccnenoBanue Npu3HaKoB PAaBHOYCKOPEHHOTO IBUKEHHUSI.
Habutoienne ABM>KEHUS Tella 0 OKPY>KHOCTH.

Ha6J’II-O,Z[eHI/Ie MCXaHHUYCCKHUX HBJ'IeHHfI, npoucxoasamux B CHCTCMC orcuéta «Temexka» npu eé
PaBHOMCPHOM U YCKOPCHHOM JIBUKCHUU OTHOCUTCIILHO KaOuHeTa (1)I/ISI/II(I/I.

3aBHCUMOCTbH YCKOPEHHS T€Ia OT MAcChl Tejla M ACHCTBYIONIEH Ha HETO CUJIBI.
Hab6nronenue paBeHCTBA CHJT TIPU B3aUMOJCHCTBUH TE.

N3meneHne Beca Tena nNpu YCKOPEHHOM JIBHOKEHHH.

[Iepenaua nmmysibca Ipu B3aUMOJEHCTBUU TEIL.

[Ipeobpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUH TEJL.

CoxpaHeHne UMIyJbCa MPU HEYTIPYTOM B3aUMO/ICHCTBUU.

COXpaHCHI/Ie HUMITYJIbCA IpH a0COJIFOTHO yYIipyrom B3aUMOJCHCTBHUH.



HaGntoneHne peakTHBHOTO IBUKEHMSL.

CoxpaHeHue MEXaHU4eCKOH SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

CoxpaHeHne MEXaHUYECKOW PHEPTHU NP IBUKEHUU TeJIa M0/ IEHCTBUEM IPY>KUHBI.
Jlabopamopnule pabomul u onvimoi

KoncrpynpoBanue Tpakra Mg pa3sroHa W JAIBHEHIIErT0 PAaBHOMEPHOIO JBHMXKEHUS IIApUKaA WU
TEJIEKKU.

Onpenenenue cpeiHeld CKOPOCTU CKOJBKEHHUS Opycka WM ABM)KCHHS IIApUKa IO HAKJIOHHOM
IJIOCKOCTH.

Onpez[eneHI/Ie YCKOPECHUA TEJ1a IIPpHU paBHOYCKOPCHHOM JIBUXKCHUU 10 HaKJIOHHOM IIOCKOCTH.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH IIYTH OT BpPEMCHHU IIPHU PABHOYCKOPCHHOM JIBUXKXCHHUU 0e3 HayaJaLHOU
CKOpPOCTH.

[IpoBepka rUMOTE3BI: €CIAM MPU PABHOYCKOPEHHOM JBMKEHUH O€3 HaYalbHOW CKOPOCTH ITyTH
OTHOCSITCS KaK psii HEYETHBIX YHCEII, TO COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHH OJIMHAKOBBI.

WccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JaBJICHUSI.
Omnpenenenue kodhhueHTa TPEHUSI CKOIBKCHHSL.
Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOTbl CUJIBI TPEHUsI MpPU PABHOMEPHOM JABM)KEHHUM Tejla IO TOPU3OHTAJIbHOU
ITOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH TPH TMOIBEME I'py3a C UCIOJIB30BAHUEM HETOJBHIKHOTO U
TOJIBUKHOTO OJIOKOB.

V3y4eHne 3aKOHa COXPAHCHHSI SHEPTHH.
Pazgen 9. Mexannueckie KoieOaHUA U BOJTHBI

KonebarenpHoe nBmxenHne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHWH: MEpUOJ, 9acTOTa, aMIUIUTYAA.
MaremaTrueckuil U NpyKUHHBIN MasTHUKU. [IpeBparienue sHeprun npu KojaeOaTeIbHOM JIBUKEHUU.
3aryxaromme koneOanus. BreinyxneHnble konebanus. Pesonanc. Mexanndeckue BoiHbl. CBoiicTBa
MexaHudeckux BoyH. IlpomosnbHele M monepeuHble BOJHBL. JlIMHA BOJHBI M CKOpPOCTh €€
pacnpocTpaHeHusl. MexaHn4yeckue BOJIHBI B TBEPAOM Telle, CeCMUYECKHE BOJHBL. 3BYK. I poMKOCTh
3ByKa U BbIcoTa ToHa. OTpaxenue 3Byka. UH(}pa3Byk u yapTpa3ByK.

Jlemoncmpayuu
Habmtonienue xosnebanuii Te moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbI YIIPYTOCTH.
Habmonenue xonebanuil rpy3a Ha HUTU U Ha IPY>KUHE.
HabmtoneHne BBIHYX/I€HHBIX KoJeOaHUI U pe30HaHca.
Pacnpoctpanenue npooabHBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN).
HabmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHUYECKHI pe30oHaHC.



Jlabopamopnwsie pabomul u onvimol

Onpenenenre 9acToThl U Mepro/ia KoJIeOaHU MaTeMaTHIeCKOT0 MasiTHUKA.

Omnpenenenne 9acTOThl U IEprUoaa KojaeOaHui MPyKUHHOTO MasiTHAKA

HccnenoBanue 3aBUCIMOCTH TIepro/1a KoineOaHU MOBEIICHHOTO K HUTHU Ipy3a OT JUTHHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TTEPHOA KOJICOAHUH MPYKUHHOTO MAasiTHUKA OT MAcChl TPy3a.
[TpoBepka HE3aBUCHMMOCTH IEPUO/Ia KOJIeOaHuil rpy3a, MOIBENICHHOTO K HUTH, OT MacChl rpy3a.

OmnbITH, JEMOHCTPUPYIOIIME 3aBHCUMOCTh IEpHOJAa KoJeOaHUH NMPYKMHHOTO MAasTHHKAa OT MAacChl
Ipy3a U )KECTKOCTHU IPYKHUHBI.

N3mepenue yckopeHus CBOOOIHOTO MaeHHUSL.
Paznen 10. DnekTpoMarHUTHOE TOJIE U SJEKTPOMArHUTHBIE BOJTHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHuTHbIE BOJHBI. CBOMCTBA 3JIEKTpOMAarHUTHBIX BOJH. [llkama
3JIEKTPOMAarHUTHBIX BOJH. Vcrnosb30BaHME 3JIEKTPOMArHUTHBIX BOJIH JUISI  COTOBOM  CBSI3W.
DnekTpoMaruuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. BOIHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimul

W3ydeHue CBOMCTB 3J€KTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pazpnen 11. CBeToBbie sIBIEHUS

JlyueBas monenb cBerta. Mcrounuku csera. [IpsmonuHeiiHoe pacmpocTpaHEeHHE CBETa. 3aTMEHUS
Connua n JIynsl. Otpaxkenue csera. [Inmockoe 3epkano. 3akoH oTpakeHus cBeta. [Ipenomienue ceera.
3akoH mnpenomsieHus cBera. llonHoe BHyTpeHHee OTpakeHHE cBeTa. lIcnoiab30BaHHME IOJIHOTO
BHYTPEHHEIO OTPaKE€HUS B ONTHUYECKUX cBeToBOohax. JImuza. Xon myueit B nuH3e. Onruueckas
cucremMa (poroamnmnapara, MUKpocKona M Teneckona. ['ma3 kak ontudeckas cucrema. ban3zopykocTs u
JambHO30pKOCTh. Paznoxkenue Genoro csera B cnekTp. OnbiThl HetoToHa. CliojkeHHE CEKTpalIbHBIX
1BeTOB. /ucnepcus ceera.

Jlemoncmpayuu

[IpssmonuHeitHOe pacnipocTpaHeHue cBera. OTpakeHHe CBETa.
[Tonydyenne n300pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

OnTuyeckuii CBETOBOI.

Xon nydeit B cobuparoreit TuH3e.

Xox Jydell B paccenBaroLIeH JIMH3E.

[Toryuenue n300pakxeHNU ¢ TOMOIIBIO JIUH3.

[Tpunuun neiictBust poroanmnapara, MUKPOCKOIIA U TEJIECKONA.



Mopens riasa.

Pa3znoxxeHue 0enoro cBeTa B CIEKTP.

[Tony4yenue 0e0ro cBeTa MpH CIOKSHUH CBETA Pa3HbBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol

HccenenoBanue 3aBUCUMOCTH yTJIa OTPaKEHHsI CBETOBOT'O JIyda OT yIJjia MaJecHHs.
W3yyeHne xapakTepUCTHK U300paXKeHHUS MPEeIMETa B INIOCKOM 3epKalie.

HccnenoBanue 3aBHCUMOCTH yIJla HPEJIOMJIEHHMsS CBETOBOIO Jlyda OT yrja MaJcHHUs Ha IpaHULEC
«BO3J1YX—CTEKJIO».

[Tonyuenne n300pakeHHI ¢ MOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OMNBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OMBITHI O BOCIIPUSATHUIO I[BETA MPEIMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUIIBTPEHI.
Paznen 12. KBantoBble siBieHUs

OnbiTel Pesepdopna u mianerapHas mojens aroma. Mopens aroma bopa. Mcnmyckanue u
noryomenne cBera aromoMm. KBautel. JIuneituateie crnektpel. PammoaktuBHOCTB. Anbga, Oera- u
ramma-n3iydeHus. CtpoeHune atoMHoro siapa. HyknoHHas Moxens aroMHoro sapa. Mszotomsl.
PanuoaxTtuBHble npeBpamieHus. [lepuoa nomypacnasa atroMHBIX sfaep. SaepHble peakuuu. 3aKOHbI
COXPAaHEHHUs 3apsJ0BOr0 U MacCOBOIO YUCEINl. DHEPIHUs CBSI3U aTOMHBIX sA1ep. CBsA3b MacChl U SHEPTUU.
Peakuuu cunteza u nenenus sanep. Mcrounuku sneprun ConHia U 3BE3A. fnepHas dHEpreTuka.
JIencTBUA paguOAKTUBHBIX U31y4YE€HUN Ha )KUBbIE OPTaHU3MBI.

Llemoncmpayuu

CrieKTphl U3Ty4EHUS U TOTTIOMIECHUS.

CriekTpsl pa3nuuHbIX ra3oB. CekTp BOAOPOA.

Hab6mronenue tpexoB B kamepe Buibcona.

Pabora cuérurka HOHH3UPYIONUX U3ITYICHUH.

Perucrparus u3nmydeHus MPUPOTHBIX MHHEPAIOB U TIPOIYKTOB.
Jlabopamopuvie pabomul u onvimol

HabmtoieHne CTIONIHbBIX U JIMHEHYAThIX CIIEKTPOB U3JTYUEHUSI.
HccnenoBanue TPEKOB: U3MEPEHHUE YHEPTUHU YACTHUIIBI IO TOPMO3HOMY TTyTH (110 hoTorpadusim).
W3mepenune paanoakTHBHOTO (poHa.

Pa3nen 13.IloBTopuTenbHO-0000IIaIOIINI MOAYIIb

[ToBTOpUTENHEHO-0000IIAIONINI  MOYAb TpEAHAa3HAYeH Ui CHCTEMaTU3allud M 0000IeHus
MIPEIMETHOTO COJIEPYKAHHUS W ONBITA JEATEIHHOCTH, MPUOOPETEHHOTO TPU HM3YYEHHUH BCETO Kypca
¢u3uKn, a Takxke A MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY JK3aMEHY IO (U3MKE JUIs
o0yyJaromuxcs, BEIOPaBIINX 3TOT Yy4eOHBIH Mpeamer.



[Ipy n3yyeHun JaHHOTO MOAYJIS PEANU3YIOTCA U CUCTEMAaTU3UPYIOTCS. BUIBI IEATEIBHOCTH, HA OCHOBE
KOTOPBIX 00ECIEeYMBAETCS JOCTHKEHUE MPEIMETHBIX U METANPEIMETHBIX INIAHUPYEMBIX PE3YyJIbTAaTOB
o0y4yeHus, (QOpMHUPYETCsl eCTECTBEHHOHAy4yHass TpPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB
HCCIIEIOBAHMSI SIBIICHUH NPUPOJIbl U TEXHUKH, OBJIAJICHUE YMEHUSAMU OOBACHATh (PU3NYECKUE SBICHHUS,
IIPUMEHSIS IOTY4YCHHBIC 3HAHUS, PEIIaTh 3a/1a4M, B TOM YHMCJIE KaYECTBECHHbBIE M DKCIIEPUMEHTAIIBHBIE.

[IpuHIMNUATBEHO JAEATENbHOCTHBIM XapakTep IaHHOTO pasjeia peajau3yercs 3a C4E€T TOro, 4To
oOyuJaroluecs: BBITIONHSIOT 3aJaHUs, B KOTOPBIX UM MpEAJIaraeTcs: Ha OCHOBE MOJYYCHHBIX 3HAHUUN
pacrno3HaBaTh U HAy4YHO OOBACHATH (PU3MUECKUE SIBJICHUS B OKPY’KaIOILIEH MPUPOJIE U MOBCEAHEBHON
KU3HU; WCIOJB30BaTh HAyYHBIC METOJbI HCCIEAOBaHUS (DU3MYECKHUX SIBJICHHW, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYyYEHHUS TEOPETHUECKHUX BBIBOJOB; OOBSCHATH HayyHbIe OCHOBHI Hauboiee
BOKHBIX JIOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHM, HalpuMep, MPaKTHUYECKOTO HCIOIb30BAHUS
Pa3IMYHbIX MCTOYHUKOB IHEPIHMH HAa OCHOBE 3aKOHA MPEBpAIICHHS U COXPAHEHHs BCEX M3BECTHBIX
BUJIOB SHEPTHUU.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA IIPOI'PAMMBLI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

I/IsyquI/Ie (1)I/ISI/IKI/I Ha YPOBHC OCHOBHOTO 06mero O6paSOBaHI/I$I HaIlpaBJICHO Ha AOCTHIXCHHC
JIMYHOCTHBIX, METAIIPCAMCTHLIX U IIPEAMCTHBIX 06p830BaTCJ'IBHBIX pPE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbTare nzydenus Gpu3nMku Ha ypoBHE OCHOBHOI'O 0011ero o0pazoBaHus y o0ydaromerocst oOyayT
c(OPMHUPOBAHBI CIIETYIOIIUE TUYHOCTHBIE PE3YJIbTAThl B UACTH:

1) nampuomuueckoco eocnumanus: MPOSBICHUE MHTEPECa K UCTOPHU U COBPEMEHHOMY COCTOSHHIO
POCCHICKON (PM3MUECKONW HAYKH; IICHHOCTHOE OTHOIICHHE K JIOCTH)KCHUSM POCCUHCKHX YYEHBIX--
(hU3UKOB;

2) 2pajicOanHcko2o U OYX08HO-HPABCMBEEHHO20 GOCNUMAHUS: TOTOBHOCTh K AKTHBHOMY YYacTHIO B
0o0CY)XJI€HUH OOIIECTBEHHO-3HAYMMbIX M JTHUYECKUX NpoOJieM, CBA3aHHBIX C MPAKTHYECKUM
NPUMEHEHUEM JIOCTH)KEHUH (U3MKM; OCO3HAHHWE BAXKHOCTH MOPAIbHO-ITMUYECKUX TPHHIUIIOB B
JEeATEIBbHOCTH YYEHOTO;

3) acmemudeckozo eocnumanus: BOCIPUATHC ISCTCTHUYCCKUX KadCCTB (1)1/131/ILIGCKOI\/'I HAyKH: e€
rapMOHHUYHOI'O MOCTPOCHUA, CTPOTOCTHU, TOUHOCTH, TAKOHUYHOCTH,

4) yewHocmu HAY4HO2O0 NO3HAHUs: OCO3HAHHWE LEHHOCTH (PU3MYECKOH HAyKH Kak MOIIHOTO
MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTHM, BAXKHEMIIIEW COCTABISAIOIIEH KYJIbTYPHI,
pa3BUTHE HAyYHOH JI0003HATEIILHOCTH, HHTEPECA K UCCIIEI0BATENbLCKOM AeSTEIbHOCTH;

5)popmuposanusi Kynbmypvi 300p06bsi U IMOYUOHATLHO20 ONA2ONONYYUs: OCO3HAHHE LEHHOCTH
6e3omacHOro o0pa3a KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH MPaBUI OE30MMaCHOTO
MOBEJICHUS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM U TETUIOBBIM 00OPYIOBAHHEM B JOMAITHUX
yCIIOBUSAX; COPMUPOBAHHOCTh HABbIKA PE(IICKCHH, IPU3HAHNE CBOETO MpaBa Ha OLUIMOKY U TaKOTO ke
IpaBa y ApYyroro 4eiaoBeKa;

6) mpyoosozco 6ocnumanus: aKTHBHOE y4acTHE B PEHICHHH NPAKTHYECKUX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON OpraHM3alUH, TOpoJia, Kpas) TEXHOJOTHUYECKOM M COIMAJIbHON HampaBIEHHOCTH,
TpeOyIOUIMX B TOM 4YHUClE U (PU3MUECKUX 3HAHUM; MHTEpEC K MPAKTHUECKOMY HM3Y4YeHHIO Ipodeccuii,
CBSI3aHHBIX C (PU3HKOI;

7) 9Konoeuueckoeo 6oCnumanus: OPUCHTAIUS HA NMPUMEHEHHE (U3NYCCKUX 3HAHUHM Ui peIICHUS
3a7ad B OOJIAaCTH OKpYXKAIOMIEH Cpeapl, TUTAHUPOBAHMS TOCTYIIKOB W OICHKH HMX BO3MOXHBIX



MOCTIEICTBUM JJIs1 OKPY>KAIOIIEeH cpelibl; 0CO3HAHUE TTI00ATBHOTO XapaKTepa 3KOJOTHUECKUX MPodiieM
U IIyTE€H UX pELICHUS;

8) adanmayuu Kk UBMEHAIOWUMCS YCIOBUAM COUUATLHOU U NPUPOOHOL CPEOb:

-MOTPEOHOCTh BO B3aMMOJCHCTBUM IPH BBINOJHEHUH WCCICAOBAHUA W TPOEKTOB (HU3NYECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JIPYTHUX;

-IIOBBINICHUC YPOBHA CBOEH KOMIICTCHTHOCTHU 4Cpe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

-noTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHWW, B TOM 4YHCIEe (OPMYITUPOBATH HJCU, MOHSTHS,
TUIOTE3bI O (PU3HUECKUX 00BEKTAX U SBJICHHUSIX;

-0CO3HaHUE JIe(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PUBUKH;
- IUTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHNH HOBBIX (PU3NYECKHUX 3HAHUM;

-CTpeMJICHHE aHAJIM3UPOBATh M BBIABISATH B3aUMOCBSI3M INPHPOJIBI, OOMIECTBA M YKOHOMHKH, B TOM
YHCIIe C MCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

-OLIEHKAa CBOMX JEHUCTBUI C Y4E€TOM BIMSHHS HAa OKPYXKAIOUIYIO CpPEAy, BO3MOXKHBIX TNIOOATBHBIX
IOCJIEJICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOEHHs MporpaMmbl 10 (HU3UKE Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOyuatomerocsi 0yayT copMUPOBaHBI METAIIPEIMETHBIC PE3YJIBTATHI, BKIIOYAIOIINE T03HABATEIHHBIC
YHUBEpCAJIbHbIC Y4eOHbIC [CHCTBHUS, KOMMYHHKATHBHBIC YHHBEPCAIbHbIC YydeOHBIC JEHCTBHS,
pEryJISATUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUSI.

Ilo3HaBaTenbHBIE YHUBCPCAJILHLIC yqeGHHe HeﬁCTBHH
Basosvie nocuueckue oelicmeust.

-BbIBJIAATD W XaPAKTCPU30BATH CYIICCTBCHHBIC IIPU3HAKHU 00BEKTOB (HBJ’IeHHfI); YCTaHABJIMBATb
CYHIGCTBGHHBIﬁ IIpHU3HAK Knaccndgnxaunn, OCHOBaHUA JAJ4 0606III€HI/I$I N CpaBHCHUS, BBIABIIATH
3daKOHOMCPHOCTH W TPOTUBOPCHUUSA B PaCCMATPUBACMBIX (baKTax, JaHHBbIX H Ha6J'IIO,I[CHI/I$IX,
OTHOCAIIHUXCA K (I)I/I3I/I‘ICCKI/IM SBJICHHUAM,

- BBIABJATH MNPUYUHHO-CIICACTBCHHBIC CBA3HM IIPU HU3YYCHHU (1)I/ISI/I‘~IGCKI/IX SIBIICHUN U Iponeccos,
ACJIaTh BBIBOJABI C HCIIOJIB30BAHHUEM JCAYKTUBHBIX U HHAYKTHUBHBIX yMOSaKqueHHﬁ, BBIABHUI'ATH
TUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/ILICCKI/IX BCJINYHH,

-CaMOCTOSATEIBHO BbIOUpATh crloco0 penieHus yueOHol (pusnueckoit 3aaun (CpaBHEHHUE HECKOJIbKHUX
BapUaHTOB pEIICHHUs, BbIOOp HambOosee MOAXOAMIEr0o € Y4ETOM CaMOCTOSTEIbHO BbIICIECHHBIX
KPUTEPHUEB).

basosvie uccnedosamenvckue oeticmeus.
-UCIIOJIb30BATh BOIIPOCHI KaK HCCJ’IC}IOB&TCJ’ILCKI/Iﬁ HHCTPYMCHT IIO3HAHU,

-IPpOBOJAUTL IO CaAMOCTOATCIBHO COCTABJICHHOMY IIJIAHY  OIIBIT, HECJIOXKHBIN (bH3PI‘-ICCKHI>i
OKCIICPUMCHT, HeOO0JIbII0E HUCCICIOBAaHUC (I)I/I3I/ILICCKOFO SBJICHUS

- OOCHMWBATb HA MPUMEHUMOCTD U JOCTOBEPHOCTH I/IH(bOpMaI_H/IIO, IMMOJIYYCHHYIO B XOA€ HUCCIICAOBAHUA
HJIN OKCIICPUMCHTA,



-CaMOCTOATENbHO (QopMyaHpoBaTh OOOOIIEHUST W BBIBOJIBI 1O pe3yidbTaTaM MPOBEAEHHOTO
HaOII0ICHUs, OTBITA, UCCIICIOBAHHS,

-IPOTHO3MPOBATh BO3MOXHOE JAajibHElIee pa3BUTHE (U3UUYECKUX ITPOLIECCOB, & TAKXKE BBIABHIaThH
MPEINOI0KEHNS 00 UX PA3BUTHH B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Paboma c ungpopmayueu:

-IIPUMEHSAThH PA3IUYHbIE METOJIbl, MHCTPYMEHTHI U 3aIllpOChl MPU MOUCKE U 0TOOpe MH(OpPMALMK UITU
JTAHHBIX C Y4ETOM IPEATIOKEHHOM yueOHOM pu3nueckoi 3aaauu;

- aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3IUYHBIX BUJIOB U POpPM
MIpe/ICTaBJICHHUS;

-CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OPMY MpEACTaBICHUS MHPOPMALIUU U WILTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, IMarpaMMaMu, MHOH rpadukoil 1 uX KOMOWHAIMSAMU.

Kommynukamuenwvie ynueepcanvhvie yueoHvle 0elicmaus.

-B X0JIe 00CY)KICHUsI y4eOHOTr0 MaTepuala, pe3yJbTaToB JJaOOpaTOPHBIX PadOT U MPOEKTOB 3a/1aBaTh
BOIPOCHI 110 CYIIECTBY 00CYKaeMOW TeMbI U BBICKA3bIBAaTh U], HAIICIEHHBIC HA PEIICHUE 33/1a4U U
nojjep>kanue 6J1aroKenaTeIbHOCTH OOIIEeHUS;

-COIOCTABIISATh CBOM CY)KJICHUS C CYXJICHUSIMH IPYTHX YYACTHUKOB JIMAJIOora, OOHAPYKUBATH PA3IHIUE
H CXOJICTBO MO3UIIHIA;

-BbIpaKaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U TIMCbMCHHBIX TCKCTAX;

-yOJIMYHO TPEACTABIATh PE3yIbTAThl  BBIMOJIHEHHOTO (U3UYECKOTO OmbiTa (IKCIEPUMEHTA,
HCCIIeIOBaHMs], IPOEKTA). IOHUMATh U MCIOJb30BaTh MPEUMYIIECTBA KOMaH/IHOW U MHAMBUIYaIbHOM
paloThI PH pelIeHNH KOHKPETHON (PU3NYECKOM MPOoOIeMbl;

-IpUHUMATh LOECJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbLIBATH )IeﬁCTBHﬂ no eé JOCTHIKCHHIO!
pacnpeacisite poJiu, 06CY)K,Z[3TL MMpOLECChl U PE3YJIbTAThI COBMECTHOM pa6OTLI, O606H_[8.TB MHCHUSA
HCCKOJBKHX J'IIO,Z[CI\/'I;

-BBIIIOJIHATH CBOKO 4YacCTb pa6OTI)I, AOCTUTrasA KaYCCTBCHHOI'O pE3yJjibTaTa MO CBOCMY HAIIPAaBJIICHHUIO U
KOOPpAUHHPYS CBOU I[CflCTBI/IfI C ApYTMMHU YICHAMU KOMaHbI;

-OLICHMBATh KaueCTBO CBOEro BKJaJa B OOMMIA TMPOAYKT MO KPUTEPUSM, CaAMOCTOSTEIHHO
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

Pecynamusnvie ynusepcanvuvie yuebHuvle oeticmeus
Camoopeanuszayus:

- BBISBJISTH NMPOOJIEMBI B dKU3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOIIMX AJs pemeHUs (PU3NIeCKUX
3HAHWUW; OPUEHTHPOBATHCS B PA3JIMYHBIX MOAXO0/AX MPUHATHS PEIIEHUN (MHAUBUAYAIbHOE, IPUHATHE
peleH s B IpyIIIe, IPUHATHE PEIlIeHU rpymmoil);

- CaMOCTOATCIIBHO COCTABJIATH aJITOPUTM PCUICHUA (1)1/131/1‘—1601(0171 3aJa4d WM IIJIaHa HCCIICAOBaHHUA C
yLIéTOM HMCIOUXCA PECYPCOB U COOCTBEHHBIX BOSMO)KHOCTeﬁ, APTYMCHTUPOBATL NPCAIaracMbIC
BapHUaHTBI pCmCHHﬁ; ACJ1aTh BLI60p nu 6paTB OTBCTCTBCHHOCTD 3a PCILICHUC.

CaMOKOHmPOJlb, SMOZ/;MOHCUZbeZZZ UHmMeNIeKm.

-laBaTh aJ€KBAaTHYIO OLEHKY CHUTyallUM W IpejjaraTh IUlaH €€ U3MEHEHHs; OOBSCHITh NPUYUHBI
JOCTUXKEHUS (HEOCTUKEHHUSI) Pe3yIbTaTOB JEeSTEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;



-BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTH (B TOM YHCIIE B XOJ BHITIOJHEHHS (PU3HMUECKOTO UCCIIECTOBAHUS
WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILIUXCS CUTYaI[Ui, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIIUX TPYTHOCTEH;

-OLCHUBATb COOTBETCTBUC PE3YyJIbTaTa LCIN U YCIOBUAM. CTABUTH ce0s Ha MECTO APpyroro 4€ji0BE€Ka B
XO0J¢€ Criopa UiIn JUCKYCCHUH Ha HAYYHYIO TEMY, IOHUMAaTh MOTHUBEI, HAMCPCHHUA U JIOTUKY APYIroro.

- NMpHU3HaBaTh CBOE MPaBO HA OWMOKY NpU pelmieHHH (PU3MYECKHX 3ajad WIM B YTBEPXKICHHUAX Ha
Hay4HbIE TEMBI M TAKOE K€ IIPaBO JAPYroro.

HNPEIMETHBIE PE3YJIbTATHI

K xonyy obyuenus 6 7 knacce mpeaMETHBIE pe3ysbTaThl HAa 0a30BOM YpPOBHE JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

- HCIIOJIb30BaTh MOHATHS: (PU3MUECKHE U XUMUYECKHUE SBJICHUS, HAOIIOeHHE, IKCIEPUMEHT, MOJEIb,
TUIOTE3a, €IUHUIBl (U3NYECKUX BEIMYMH, aTOM, MOJEKYJa, arperarHble COCTOSHUS BEIIECTBa
(TBépHoe, xKuAKoe, razoo0pa3HOE), MEXaHMYECKOe JBIKEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPaeKTOpHs, paBHOACWCTBYIOMmAs cui, aedopmanus (ympyras, IUIacCTHYecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

-paznuyath sBieHus (AudQysusi, TErIoBoe ABMKEHHE YAaCTHIl BEIECTBA, PABHOMEPHOE JBIKEHUE,
HEPAaBHOMEPHOE JBWXKEHWE, WHEPLHUs, B3aHUMOJICUCTBHE TEJ, pPAaBHOBECHUE TBEPIBIX TEI C
3aKperIEHHON OChIO BpallleHWs, Nepeaava JIaBiIeHHUS TBEPABIMU TeJIaMH, >KUIKOCTSIMH M Ta3aMu,
aTMocdepHOe JaBJiCHUE, IJIABAHHE TEJ, MPEBPAIICHUS MEXAHHMYECKOW SHEPruu) MO OMHCAHUIO0 UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPHUPYIOLIUX JaHHOE (PU3UUECKOE SIBJICHUE;

-pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (PU3UYECKUX SBICHHNA B OKPYXKAIOIIEM MHpPE, B TOM YHCIE
¢usnyeckue SBICHHUS B INPUPOJE: NPUMEPbI JABMKEHHMSI C Pa3IMYHBIMU CKOPOCTSIMU B JKUBOH M
HEXHUBOW NpUpOJIEe, NeICTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOCHEPHOTO J1aBJICHUS
Ha XHMBOW OpraHM3M, IJIaBaHUE PbIO, PbIUary B TEJIE YEJIOBEKa, IPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO
3aJauy B yueOHYI0, BBIIETIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (QU3UUECKUX SBICHUM;

- ONMCHIBATh U3YUYEHHBIE CBOICTBA Tel U (PU3MUECKUE SIBJICHMSI, UCHOJB3YS (PU3NYECKUE BEIUUMHBI
(Macca, 00bEM, MIOTHOCTH BELIECTBA, BpEMs, MyTh, CKOPOCTb, CPEHAS CKOPOCTb, CHJIa YIIPYIOCTH,
CHJIa TSKECTH, BEC Tela, CHJla TPEHUs, aBlieHue (TBEPIOTO Teja, KUAKOCTH, ra3a), BhITAIKUBAIOLIAs
cujla, MexaHuueckas padoTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3()()UIMEHT MOIe3HOro
JeMCTBUS MEXaHU3MOB, KHHETUYECKAas U MOTeHLMAIbHAS SHEPTHs),

- TpH OINHCAaHWW TPABWIHHO TPAKTOBATh (DU3UYECKHA CMBICT HCHOJIB3YEMBIX BEIUYHH, WX
0003HAYEHHUS] W EAWHMIBI (PU3NYECKUX BEITUYMH, HAXOAUTH (HOPMYINBI, CBS3BIBAIOIINE JAaHHYIO
(U3HYECKYIO BEIUYMHY C JAPYTUMH BEIWYMHAMH, CTPOWTH TpadUKH H3YUYECHHBIX 3aBUCUMOCTEH
(hbUBUYECKUX BETHYNH;

-XapaKTepru30BaTh CBOMCTBA TeJ, (DU3WYECKUE SBJICHUS M MPOIECCHI, MCTOIb3Yys MpaBUiIa CIOKECHH
cun (BIOJL OMHOW TIpsiMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MPaBWIO PaBHOBECHUS
peruara (0J0Ka), «30JI0TOE€ MPABHUIO» MEXAHUKU, 3aKOH COXPAHEHHUS MEXaHWYECKOW DHEpPruH, Mpu
STOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIHCHIBATH €r0 MATEMAaTUYECKOE BHIPAKEHUE;

- OOBSICHATH (PU3UUECKHUE SIBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH NPUYMHHO-CIIEIACTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHUE U3 1—2 JTOTMYeCKUX 1IaroB ¢ Onopoi Ha 1—2 MU3y4eHHbIX CBOMCTBA (PM3NYECKHX SBJICHUH,
(bU3MYECKNUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

-pemiath pacy€THble 3a7ayd B 1—2 JEeHCTBHUS, HCHONB3YS 3aKOHBI M (OPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckue BeIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHUS 3aJaud 3aluChiBaTh KpaTKOe YCJIOBHE,



MOJICTABIIATh (PU3UYECKUE BEIWYMHBI B (POPMYJBI M TNPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOUMBbIE I PEIIEeHUs 3a]ad, OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOH (pu3ndeckoin
BEJIMYHHBI;

- pacro3HaBaTh POOJIEMBl, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIHU (PU3NYECKUX METO/I0B, B OIIUCAHUN
HCCIIEIOBaHMS BBIIENIATH IPOBEPSIEMOE IPEAIIOI0KEHNE (TUIIOTE3Y), pa3andyaTh U UHTEPIPETUPOBATH
MIOJTyYCHHBIH Pe3yibTaT, HAXOAUTH OIIMOKM B XOJI€ OIBITA, IENIaTh BHIBOJIBI IO €r0 pe3ysibTaTaM;

- TMPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3NYECKUX SIBICHUA WM (PUINYECKUX CBONCTB Tell:
(bopMynHpoBaTh TpPOBEpsSEMbIE TMPEANOJIOKEHUS,, COOMpaTh YCTAHOBKY W3 IPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/1 ONBITa U POPMYIMPOBATH BHIBOJIBL;

- BBIIOJIHSTH MIPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, Macchl Tela, 00bEMa, CHUIIbI U TEMIIEPaTyphl C
MCTOJIb30BAHUEM AHAJIOTOBBIX M IHU(POBBIX MPHUOOPOB, 3aIMCHIBATh MOKa3aHUS MPHOOPOB C yYETOM
3aJJaHHOI a0COIOTHOM MOTPEITHOCTH U3MEPEHNUH;

- TPOBOAWTH HCCIIECOBAHUE 3aBUCUMOCTH OJHOW (U3WYECKOH BEIWYMHBI OT JPYrod C
UCIOJb30BAHUEM INPSMBIX H3MEPEeHUH (3aBUCUMOCTH IIYTH PaBHOMEPHO IBIDKYILIErocs Teiaa OT
BPEMEHM JBW)KEHMSI Tella, CUJIbl TPEHUS CKOJBXEHMsI OT Beca Tela, KadecTBa oOpabOTKu
IIOBEPXHOCTEH TE€JI M HE3aBUCHUMOCTH CHJIBl TPEHMsS OT IUIOLIAJU CONPUKOCHOBEHMS TE€J, CHJIbI
YOPYTOCTH OT YJ/UIMHEHUS MPYXUHbBI, BBITAJIKHUBAIOIIEH CHIIbI OT 00BbEMa MOrpyKEHHON YacTH Teja U
OT IJIOTHOCTH MJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJNO, YCIOBHUH IUIaBaHUS TEJ, YCIOBUN paBHOBECHs pbluyara U OJIOKOB, y4acTBOBaTh B
IUTAHUPOBAHUM Y4E€OHOI0 HCCIeI0BaHMsI, COOMPATh YCTAHOBKY M BBINOJHATH HU3MEPEHHUs, CIEIys
MPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yabTAaThI MOJyYEHHON 3aBUCHMOCTH (PU3NYECKUX BETUYMH B
BUJIC MTPEUIOKEHHBIX TAOJIUI] ¥ TPAQHUKOB, AETATh BEIBOIBI 0 PE3yJIbTaTaM MCCIIETOBAHMS;

- TOPOBOJUTH KOCBEHHBIE M3MEpEHUs (PU3NUYECKHX BETUYMH (IUIOTHOCTHh BEIIECTBA XUAKOCTU U
TBEPAOTO TeNa, CUjla TPEHUS CKOJIbKEHHUS, TaBJICHUE BO3yXa, BHITAIKMBAIOIIAA CHJIA, IEUCTBYIOLIAS
Ha TOTPYXEHHOE B JKUIKOCTH TeNO, KOI(PPHUIMEHT IMOJE3HOTO NEHCTBUS MPOCTBIX MEXAHU3MOB),
cienysl MpeUIOKEHHON MHCTPYKIMH: TIPH BBIMOJHEHUH HU3MEPEHUN COOMpATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY Y BBIYUCIISATh 3HAUCHUE UCKOMOW BEJIUYUHBI;

- coOmofaTh MpaBWJia TEXHUKU Oe30MacHOCTH Npu pabore ¢ JabOpaTOpPHBIM OOOPYAOBaHHUEM;
yKa3blBaTh MPUHLIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCYAbl, OapoMeTp, pbluar, MOABMKHBIH M HEMOJBMXKHBIM OJIOK,
HAKJIOHHAs MJI0CKOCTH;

-XapaKTCpHU30BaTb IMPUHIUIIBI JEHCTBUS HU3YUCHHBIX HpI/I60pOB N TCXHUYCCKUX YCTPOﬁCTB C OHOpOﬁ
Ha HMX OIIMCaHUuA (B TOM YHUCJIC. IOAIWITHUKH, yCTpOI\/JICTBO BOOOITpOBOAA, FI/II[paBJ'II/I‘IGCKI/Iﬁ npecc,
MaHOMCTpP, BBICOTOMED, HOpIJ_IHCBOI\/’I Hacoc, apGOMeTp), HCIIOJIb3Ys 3HAHUA O CBOMCTBaxX (1)I/I3I/ILI€CKI/IX
SIBIICHUH U HCO6XO,Z[I/IMLIG (bnanecxne 3aKOHBI U 3aKOHOMCEPHOCTH;,

- NPUBOJIUTH MpPUMEPHl (HAXOAUTH WHGPOPMAIMIO O TMpUMeEpax) MPaKTUYECKOTO HCIOIb30BaHUS
(¢u3nUYecKUx 3HAHUM B MOBCETHEBHOW >KU3HU JUIsi oOecriedueHus: 0e30MacHOCTH NpU OOpalieHUuH C
npubopaMu M TEXHUYECKHMMH YCTPOMCTBAMH, COXPaHEHMsI 30pOBbSI U COOJIOJEHUS HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKPYXKAIOIIEH cpefie;

- OCYLIECTBIATH OTOOpP HMCTOUYHUKOB HHpOpManuu B MHTepHETE B COOTBETCTBUU C 33JJaHHBIM
ITIOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUN U ITyTEM CPAaBHEHUS Pa3IUYHBIX UCTOYHHKOB
BBIIETISAITH MHGOPMAIUIO, KOTOPas SIBJISETCS TPOTUBOPEUNBOM UM MOXKET OBITh HEJOCTOBEPHOIA;

-MCIIOJIb30BaTh MPH BBHINOJIHEHUU y4eOHBIX 33JaHUN HAYyYHO-TIONYJISIPHYIO JIUTEpaTypy (U3NUYECKOro
CoJepXKaHus, CIPAaBOYHbIE Marepuansl, pecypcbl cetn VHTepHeT, BiageTs NOpUEMaMHU
KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;



-CO31aBaThb CO6CTBCHHLIC KpaTKUC MUCbMCHHBIC U YCTHBIC COO6IJ.[€HI/IH Ha OCHOBE 2—3 HMCTOYHHKOB
nHpopManuu (PU3NUECKOTO COACP)KAHUS, B TOM YHCIE MYOJWYHO JAeNaTh KpAaTKUE COOOIICHUS O
pe3ylbraTax MPOEKTOB WM YYeOHBIX MCCIICIOBAHUM, MMPU 3TOM T'PAMOTHO HCIIOIH30BATh H3yUEHHBIN
MOHATUIHBIN anmapaT Kypca (PU3HMKH, COITPOBOKAATH BBICTYIUICHUE MPE3EHTALINEH;

- TpU BBINIOJHEHUU Y4YEOHBIX NMPOEKTOB M HWCCIENIOBAHHMN paclpeAessiTh O0sM3aHHOCTH B TIpYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMH, CICAUTH 32 BBIIOJHEHUEM IIJIaHA JCHCTBUMU, aJ€KBATHO
OLIEHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTb TPYNIbI, BBICTPaUBaTh KOMMYHHKATHBHOE
B3aUMOJICHCTBUE, YUUTHIBAsE MHEHHUE OKPYKAIOLIUX.

K konyy obyuenus 6 8 knacce mpeAMeTHbIE PE3yNbTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPa)KaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

-MCIIOJIb30BaTh IOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE [BHIKEHHME aTOMOB M MOJEKYII,
arperaTHble COCTOSIHMS BEIECTBA, KPHUCTAIMYECKUE M aMOp(HbIE Tesa, HACBILIEHHbIM U
HEHACBIICHHBIN I1ap, BIAXKHOCTh BO3/lyXa, TEMIEPATypa, BHYTPEHHSs SHEPI U, TEINIOBOW JIBUTaTelb,
JJIEMEHTApHbIA  JJIEKTPUYECKUHM 3apsf, JJIEKTPUYECKOE II0JIe, IPOBOJHUKA U JUIJIEKTPUKH,
IIOCTOSIHHBIN 2JIEKTPUYECKUN TOK, MArHUTHOE I10JIE;

- pa3nuuaTh SBJICHUS (TEIUIOBOE PACIIMPEHHE W CKaThe, TEeIUIoNepesaava, TEIUIOBOE paBHOBECHE,
CMauUMBaHUC, KallWUUIAPHBIC SBJICHUA, HWCHAPCHUC, KOHACHCAUWA, IIJIABJICHUC, KpPUCTAJUIM3alUsA
(oTBepneBaHME), KWIICHHME, TeIUlonepeada  (TeIUIONPOBOAHOCTh, KOHBEKIHS, H3Iy4EHHE),
AIIEKTPHU3AIHNS TEJ, B3AUMOACHCTBUE 3apsI/IOB, IEHCTBHS AIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKaHHUE,
B3aUMOJICHCTBHE MAarHMUTOB, JCWCTBHE MAarHUTHOTO IMOJISI HA MMPOBOJHUK C TOKOM, DJIEKTPOMarHUTHasI
I/IHZ[YKHI/IFI) 10 OIMMCAHUIO UX XAaPAKTCPHBIX CBOMCTB 1 Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC
¢buznveckoe SIBICHHE;

- pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXAroOIeM MHUpE, B TOM YHCIE
¢busnveckre SBICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSHKCHHE M KANMUIIPHBIC SBICHHUS B MPHPOJE,
KpUCTaUIbl B mpupoje, uznydenue CoiHIla, 3aMep3aHHe BOAOEMOB, MOpCKHE Opu3bl, 0Opa3zoBaHUE
pochl, TymaHa, HWHEs, CHeEra, 5SJEeKTPHYECKHE SBJIEHUS B aTMocdepe, >3JIEKTPUUECTBO IKUBBIX
OpPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Ipel( MoIF0COB, pOJIb MAarHUTHOIO MOJIS AJIs KHU3HHU Ha 3emile,
MOJIAPHOE CHSIHME, TpU D3TOM I[E€PEBOJUTH TMPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUII;

-OIMCHIBaTh M3Y4YEHHBIE CBOMICTBA Tesl M (DU3MUYECKHE SBICHHS, UCHOIb3Ysd (PU3MUECKUE BETUYMHBI
(Temmeparypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, yJeNbHas TEIIOEMKOCTh BELIECTBa,
yaelbHas TEIUIOTa IUIaBJIEHUs, yAelbHas TelioTa MmapooOpa3oBaHMs, yAeJdbHas TEMJoTa CrOpaHUs
TOIUIMBA, KO3()PUIMEHT TMOJEe3HOro MAEMCTBHSI TEIJIOBOM MAIIWHBI, OTHOCHTENbHAs BIIAXXHOCTh
BO3/lyXa, DJIEKTPUYECKUN 3aps], CHJIa TOKA, DJJIEKTPUYECKOE HAMpsKEHUE, CONPOTUBIICHUE
MIPOBOJHMKA, YJEJIbHOE CONPOTHUBIIEHUE BELIECTBa, paboTa U MOIIHOCTH JIEKTPUUYECKOr0 TOKA), MpU
ONMCAaHUM TPABWIIBHO TPAKTOBAaTh (DU3MUYECKUI CMBICT HCHOJIB3YEMbIX BEJIMYMH, OOO3HAYCHHS U
€IMHULIBI (U3UYECKUX BEIMYUH, HAXOAUTh (POPMYJIbL, CBSI3bIBAIOIINE JAHHYIO (PM3HUECKYIO BETUYUHY
C IpYTrUMH BEJIMYMHAMH, CTPOUTH TpadUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

-XapaKTepHU30BaTh CBOMCTBA TeJl, PU3UUECKUE SIBICHUS U MIPOLECCHI, CTIOIb3Yysl OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH CTPOEHMs BEIIEeCTBA, NPHUHIMII CYNEpHoO3UIUH Tojei (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsAna, 3akoH Oma A ydacTka Lenu, 3akoH J[xoynsa—
JleHma, 3aKOH COXpaHEHMsI SHEPruu, IMpPU 3TOM JlaBaTh CIOBECHYIO (OPMYIUMPOBKY 3aKOHA U
3aIUCBIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHHUE;

-00BSICHATH (PU3NYECKUE MPOIIECCHl U CBOMCTBA TeJ, B TOM YHUCIIE U B KOHTEKCTE CUTYyallui MPaKTHUKO--
OpPUEHTHUPOBAHHOI'O XapaKTepa: BhIABIATH NPUUMHHOCIIEICTBEHHbIE CBSI3U, CTPOUTH OObsICHEHHE U3 1—



2 JIOTMUYECKHUX IIaroB ¢ Omopoi Ha |—2 M3y4eHHBIX CBOMCTBAa (DPU3MYECKHUX SIBICHHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemarb pacy€THbIe 3afauydl B 2—3 NEHCTBUSA, HMCIOJB3YS 3aKOHBI M (POPMYIIBI, CBSI3bIBAIOIINE
¢bu3nyeckre BeIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alUChIBaTh KPaTKOE yCIOBUE, BBIABIATH
HE/IOCTAaTOK JAHHBIX IS PEICHHs 33/a4H, BHIOMpATh 3aKOHBI M (OPMYIIbI, HEOOXOAUMBIE s €&
peleHysl, MPOBOAUTh Pacu€Thl M CpPAaBHUBATh IIOJIyUEHHOE 3HA4Y€HUE (PU3NUECKOM BEIMYUHBI C
U3BECTHBIMU JaHHBIMU;

-pacrio3HaBaThb HpO6JI€MBI, KOTOPBIC MOXHO PCHIMTDL IIPpHU IMOMOIIN (1)I/ISI/I‘I€CKI/IX MCTOHOB, UCIIOJIb3YA
OIMMCAHUEC HMCCICOO0BAaHNA, BBIACIATE IIPOBEPACMOC IMPCAIIOIO0KECHNE, OLUCHHWBATH IIPABUIBHOCTH
IopAAKa IPOBEACHU UCCICA0OBAaHUSA, ACIATh BHIBOIKI,

- TNPOBOAMUTH OMBITHl O HAOMIOACHUIO (PU3MUYECKUX SBICHUA WM (PU3MYECKUX CBOMCTB Tel
(KanWJUIApHBIE SIBJIICHUS, 3aBUCUMOCTh JIaBJIECHUS BO3AyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBAHHWS W HarpeBaHWs IpU M3JIyYEHHU OT IIBeTa H3Jydaroleil (IOrjolarniei)
IIOBEPXHOCTHU, CKOPOCTh HUCIAPEHMs BOJBI OT TEMIIEPATYpPbl KUIAKOCTH U IUIOIIAAN €€ MOBEPXHOCTH,
JJIEKTPU3ALMs Tel W B3aUMOJCHCTBHE DIIEKTPUYECKUX 3apsA0B, B3aUMOIECHCTBHE IIOCTOSHHBIX
MarHuTOB, BU3yaJIN3allksl MAarHUTHBIX MOJIEH MMOCTOSHHBIX MarHUTOB, JIECHCTBUS MarHUTHOTO IOJIS HA
IIPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuWTa, CBOMCTBA 3JEKTPOJBUIATENS MOCTOSHHOIO TOKA):
¢GbopMyIMpoBaTh MpOBEpsEMble MPEANOJIOKEHUs, COOUpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUs, OIKMCHIBATh X0 ONbITa U (POPMYIUPOBATH BBIBObI;

- BBINOJIHATH MPSMbIE U3MEPEHUs] TeMIIepaTypbl, OTHOCUTEIbHON BIKHOCTH BO3/1yXa, CHUJIBI TOKa,
HampsDKCHUST C  HCIIOJIb30BAHMEM AHAJIOTOBBIX NPHOOPOB W  JaTYMKOB (PU3UYCCKUX BEIUYHH,
CPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH;

-IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTHU OJTHOM (pU3MUECKON BEIHUMHBI OT APYroi ¢ UCHOIB30BaHUEM
NPSIMBIX W3MEPEHUM (3aBUCHUMOCTh COMPOTUBIEHUS NPOBOJHUKA OT €ro JJIWHBI, I[UJIOMIATU
IIONIEPEYHOI0 CEYEHUs U YAEIBHOI'O CONPOTHUBIIEHHUS BEIIECTBA IPOBOJHMKA, CWIBI TOKA, UAYLIETO
yepe3 TMPOBOJHUK, OT HANPSHDKEHUS HA TMPOBOJHUKE, MCCIEAOBAaHUE MOCIEAOBATEIbHOTO |
MapajuiebHOTO COEAMHEHHUI MPOBOJHUKOB): IUIAHUPOBATH HCCIENIOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHUs, CIeAys TMPEeUIOKEHHOMY IUIaHy, (UKCHUPOBATH pE3yibTaThl IMOTYyYEHHOMN
3aBUCHMOCTH B BUJIe TAOJIUII U TPAPUKOB, JIEJIaTh BBIBOJIBI 10 PE3YJIbTaTaM HCCIICIOBAHNS,

-IIPOBOJAUTH KOCBCHHBLIC HU3MCPCHUA (I)I/I3I/I‘ICCKI/IX BCIIMYHH (y)leJ'IBHaH TEIIOEMKOCTh BCIICCTBA,
COITPOTUBJICHUEC IMPOBOAHHKA, pa60Ta U MOIIHOCTBH 3JICKTPHYCCKOTO TOKa)Z IIaHUPOBATh U3MCPCHUA,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYS npennomeHHoﬁ HHCTPYKIIUHU, U BBIYUCIITH
3HAYCHUEC BCIINYNHBI,

-co0Jr0/1aTh IPaBUJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

-XapaKTepHU30BaTh MPUHIHUIMBI ACUCTBUS U3YYCHHBIX NMPHOOPOB M TEXHUUYECKHX YCTPOUCTB C OMOPOMH
Ha UX OMHMCaHUs (B TOM YHUCIIE: CUCTEMA OTOILIEHUS JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIepMeTp,
BOJIETMETpP, CUYETUMK DJIEKTPUUYECKON SHEpPruu, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTeIbHBIC
ANEKTPONPUOOPH! (IPUMEPHI), SIEKTPUUECKUE MPETOXPAHUTENH, dJIEKTPOMArHUT, 3JIEKTPOABUTATENb
MIOCTOSTHHOTO TOKA), MCIIONB3Ysl 3HAHUS O CBOMCTBaX (DU3MUECKUX SBICHUH M HEOOXOIUMbIe
¢du3nyeckre 3aKOHOMEPHOCTH;

- pacmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOIICTBA M HW3MEPHUTENbHBIE MPUOOPHI MO CXeMaM u
CXEMaTU4YHBIM PHUCYHKaM (KMJIKOCTHBIH TEPMOMETP, TEPMOC, ICHUXPOMETP, TMIPOMETP, IBUraTellb
BHYTPEHHEI0 CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUYECKUX Leneil ¢
MOCTIeIOBATENbHBIM U MApaJUICIbHBIM COEIMHEHHEM JJIEMEHTOB, pa3jnyasi yCJIOBHbIE 0003HauEHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



- TPUBOAUTH TpPUMEpPHl (HAXOOUTh HMH(POPMALHUIO O MPHUMEPax) NPAKTHUYECKOTO HCIIOIb30BAHUS
(bU3UYECKUX 3HAHWUW B MOBCEIHEBHOW XU3HM I OOECTeueHHsi O€30MacHOCTH MpU OOpaIieHuu ¢
npubopaMM M TEXHHYECKUMH YCTPOHCTBAMH, COXpAaHEHHS 3/0pOBbsi M COOJIOACHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

-OCYIIECTBIISITh TOUCK UHPOpMaIuu (HU3MIECKOro cojaepkanus B IHTepHETe, Ha OCHOBE MMEIOIIUXCS
3HAHUW W TYyTEM CpaBHEHMs JIOTMOJHHUTENBHBIX HCTOYHHKOB BBIACNIATH HH(OpMaLNio, KoTopas
SIBJIIETCS. IPOTUBOPEUUBOM MJIM MOKET OBITh HEJOCTOBEPHOI;

- UCTIOJIB30BATh MPH BBIMOJIHEHUH y4eOHBIX 3a/laHUI HAYYHO-TIONYJSIPHYIO JUTEPATypy (PU3NIECKOTO
colepXkaHusl, CIpPaBOYHbIE Marepuanbl, pecypcbl ceth VHTepHeT, BiageTh NOpUEMamMHU
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

-co371aBaTh COOCTBEHHbIC NMHUCHMEHHBIE M KPAaTKHUE YCTHBIE CO0OLIeHHs, 0000mmas nuHpopMaIumo u3
HECKOJIBKHX HCTOYHHUKOB (DU3MUECKOTO COJEpXKAHUSA, B TOM 4YHCIE ITyOJMYHO MPEACTaBIATH
pe3yabTaThl MPOCKTHON WIIM MCCIEN0BATENBCKON NESITEIbHOCTH, TP 3TOM I'PaMOTHO HCIIOJIB30BaTh
W3YyYEHHBIN MMOHATHHHBIN ammapar Kypca (pU3UKH, COMPOBOXKIATh BHICTYILICHHE MTPE3CHTAIHEH;

-IPH  BBINIOJTHEHUH YYEOHBIX NPOEKTOB W HCCIENOBaHHMN (DU3MUYECKHX MPOIECCOB PpaCIpPEACIATh
0053aHHOCTH B IPYIIIE B COOTBETCTBUH C MOCTaBIEHHBIMU 33/1a4aMH, CJICAUTh 32 BBIIIOJHEHUEM IIaHA
JEHCTBUI U KOPPEKTUPOBATh €0, aIeKBaTHO OLICHUBATh COOCTBEHHbIN BKJIa/ B JESATEIILHOCTb IPYIIIIbI,
BBICTPaWBaTh KOMMYHHKATUBHOE B3aHMMOJICHCTBHE, MPOSIBIISS TOTOBHOCTH pa3pemaTh KOH(QIUKTHIL.

K xomnyy obyuenus 6 9 knacce mpenMeTHbIE Pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpPaxaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHI:

- HCTOJB30BaTh TMOHSTHS: CHUCTEMa OTCUéTa, MaTepHalbHAas TOYKA, TPACKTOPHS, OTHOCUTEIHHOCTH
MEXaHHYECKOTo ABWXeHUs, nedopmanus (yrnpyras, IiacTudeckas), TpeHHe, LeHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh M NEPETPYy3KU, HEHTP THKECTH, aOCOIIOTHO TBEPIOE TENO, LIEHTP THKECTU
TBEPAOTO Tela, paBHOBECHE, MEXaHMYECKHe KoJNeOaHWs W BOJHBI, 3BYK, HH(Pa3BYK U YIbTPA3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKaJIa JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TalIbHO30PKOCTH,
CHEKTPbl HCIyCKaHUS W TMOTIOIIeHus, aibda, OeTa- W TaMMa-U3NyueHUs, H30TOMbI, SAepHas
SHEPreTHKa;

-pa3nuyarth sBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE JIBM)KEHUE, pABHOYCKOPEHHOE
MPSIMOJIMHEIIHOE JIBU)KEHUE, CBOOOJHOE TMaJieHue TeJ, PaBHOMEPHOE JBI)KEHHE IO OKPYKHOCTH,
B3aUMOJICHCTBHE TeJ, pEeaKkTUBHOE [JBW)XXEHHE, KoJiebaTelbHOEe JBIWXKEHHME (3aTyxarollue |
BBIHY/ICHHbIE KOJIEOAHMsI), PE30HAHC, BOJHOBOE JIBUKEHHE, OTpa)X€HHE 3BYyKa, MPSIMOJUHEIHOE
pacnpoCTpaHEHUE, OTPAKEHUE W IIPEIOMIICHUE CBETa, II0JHOE BHYTPEHHEE OTpPAXXCHHE CBETA,
pasnokeHue Oenoro CBeTa B CHEKTP M CIOXKEHHE CHEKTPalbHBIX IBETOB, IHMCIEPCUS CBETa,
€CTECTBEHHAsl PaInOAKTUBHOCTb, BOSHUKHOBEHHUE JIMHEHUATOr0 CHEKTpa M3JIyuyeHHs ) 110 ONMUCAHUIO UX
XapaKTEPHBIX CBOICTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

- pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (PM3MUECKHX SIBICHUN B OKpY)KalolleM MHpe (B TOM YHCIIe
¢usnyeckue SBJICHUS B NPUPOJE: NMPUIUBBI U OTJIMBBI, JBHKEHUE IUaHeT COJIHEYHOH CHUCTEeMBI,
PEaKTUBHOE JIBUKEHUE JKMBBIX OpPraHM3MOB, BOCIPHITHE 3BYKOB JXHBOTHBIMHU, 3€MIIETpSICEHHE,
celficMUYecKHe BOJIHBI, I[yHAaMH, 9XO, I[BETa TeJ, ONTUYECKHE SIBICHUS B NPUPOAE, OHOIOrHYecKoe
JeiicTBHEe  BUAMMOIO, YIbTPapUOJETOBOIO M  PEHTICHOBCKOIO  M3JIyY€HUH, €CTECTBEHHBIN
panMOaKTUBHBIM (OH, KOCMHUYECKHE JIy4d, PaJMOAKTHBHOE H3ITy4YE€HHE MPUPOJHBIX MHHEPAJIOB,
JeficTBUE paIuOAKTUBHBIX W3JyYE€HUN Ha OPraHu3M UYeJIOBeKa), PU 3TOM MEPEBOIUThH MPAKTUUYECKYIO
3a/1auy B y4eOHYIO, BbIIETSATh CYIIIECTBEHHbIE CBOWMCTBA (MPU3HAKHN) (PU3NUECKUX SBICHHI;

- ONMKCHIBATh M3Y4YEHHbIE CBOWCTBA TeN U (PU3MUECKHUE SBICHUS, MCIONB3YsS (DU3MUYECKHE BEITUYMHBI
(cpeaHsisi 1 MTHOBEHHAsl CKOPOCTh Tejia MPU HEPABHOMEPHOM JBUKEHHUH, YCKOpEHUE, TIepeMelIeHHe,
NyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHs, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOIO



NaJIeHusl, BEC TeJa, MMIIYJbC Tela, MMITYJbC CHJIBI, MEXaHW4eckas paboTa W MOIIHOCTb,
[IOTEHIMaIbHaAsA DHEPrUs Teja, MOAHATOrO HaJ IOBEPXHOCTBIO 3€MIJIM, I[OTEHLHAIbHAs JHEPrusd
CXKATOW MPYKWHBI, KUHETUYECKAasl DJHEPIHsl, IOJHAs] MEXaHW4YeCKas JHEprus, IEpUoJ M YacToTa
Kose0aHUH, JUIMHA BOJHBI, I'DOMKOCTh 3BYKa M BBICOTA TOHA, CKOpPOCTh CBETa, IIOKa3aTelb
MPEJIOMJICHUSI Cpelbl), MPH ONUCAHUM TPABMIIBHO TPAKTOBAaTh (PU3NUYECKUN CMBICI HCIIOJB3YEMbIX
BEIMYMH, O0003HAUEHUs M EJUHMLBI (U3MYECKUX BEJIUYMH, HAXOAUTh (HOPMYJIbI, CBSI3bIBAIOIME
JaHHYIO (PU3MUECKYI0 BEIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpapuKd H3YYECHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

-XapaKTCprU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘-IGCKI/IG SABJICHUA W MPOLECCHI, UCIIOJb3YysdA 3aKOH COXPaHCHHA
OHEPIvH, 3aKOH BCEMHUPHOI'O TAT'OTCHUSA, MPUHOUII CYIICPIO3ZUIHWK CHJI, IPUHOUII OTHOCHUTCIBbHOCTHU
Fam/meﬂ, 3aKOHBI HBIOTOHa, 3aKOH COXPAaHCHUA UMITYJIbCA, 3aKOHBI OTPAKCHUA WU IPCIIOMJICHUA CBCTA,
3aKOHBI COXPAHCHUA 3apAA0BOIO WM MACCOBOI'0 YUCEII IPpHU AACPHBIX PEAKIUAX, INPH O3TOM OdaBaTb
CJIOBCCHYIO (bOpMyanOBKy 3aKOHAa U 3alMChIBATh €0 MaTCMAaTHYCCKOE BBIPAXKCHUE,

-00BSACHATH (PU3MUECKUE MPOLIECCH U CBOWCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYAIMI MPaKTHKO--
OPHEHTHPOBAHHOTO XapaKTepa: BHISABIATH MPUYMHHOCIIEICTBEHHBIE CBS3U, CTPOUTH O0BSICHEHHE U3 2—
3 JIOTMYECKHX IIAaroB ¢ OMOpOM Ha 2—3 HM3YYEHHBIX CBOWCTBA (DM3MYECKHUX SIBICHHUH, (HU3NIECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pemaTh pacuéTHbIC 3a/Ja4u (OMUpArOUIMecss Ha CUCTeMY U3 2—3 ypaBHEHHUI), UCHIONB3YS 3aKOHBI U
(dhopMyIIbI, CBs3bIBaONMIME (PU3NICCKUE BEITMYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3a/1a4dl 3alMCHIBATH
KpaTKOE YCJIOBHE, BBISBIATH HEJAOCTAIOIINE WU N30BITOUHBIE IaHHBIE, BHIOMPATh 3aKOHBI U JOPMYJIBL,
HEOOXOMMBIC ISl PEIICHUS, MPOBOAWTH PACUYETHl W OICHUBATh PEATUCTHYHOCTH IOJTYYCHHOTO
3Ha4YeHUs PU3NUECKON BEJINYUHBI;

- pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOYKHO PEIIUTH MPHU IMOMOIIH (PU3NIECKIX METOJOB, UCTIOIB3YSI
OINHCAHUE WCCIENOBAHUSA, BBIJICIISITh MPOBEPSIEMOE TMPEANOJIOKEHNUE, OLEHUBATh MPABUIBLHOCTh
MOpsiIKa MPOBEACHUS UCCIIEAOBAHUS, J€JIaTh BBIBOIbI, MHTEPIPETUPOBATH PE3YIbTaThl HAOIIOICHUM 1
OIIBITOB;

-IPOBO/IUTH OMBITHI MO HAOMIOJCHNUIO (PU3NYECKUX SBICHUN MM (PU3NYECKUX CBOMCTB Tel (M3yyeHHE
BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs DHHEPIUHU, 3aBUCHUMOCTb Iepuoja KoJeOaHui
IIPYKUHHOTO MAasTHUKA OT MAacChl Ipy3a M JKECTKOCTH NPYKUHBI U HE3aBUCHUMOCTb OT aMIUIMTYJBI
MaJIbIX KOJIeOaHUH, NPSAMOJIMHENHOE PACIpPOCTPAaHEHHUE CBETA, pa3jloKeHUe OeJoro cBeTa B CIEKTD,
U3yuyeHHe CBOMCTB HM300paKeHHMs B IUIOCKOM 3€pKaje M CBOMCTB H300pakeHHsl IpeaMeTa B
coOuparoleit InH3e, HaOlII0IEHNE CIJIOIIHBIX U JIMHEHYaThIX CIIEKTPOB M3IYyUYEHHS): CAMOCTOSITEIHHO
coOupaTh YCTaHOBKY M3 H30BITOUHOrOo Habopa OOOpYAOBaHMS, OMMCHIBATE XOJA ONbITA U €ro
pe3yabTaThl, (GOPMYIUPOBATH BBIBOBI;

-IPOBOJIUTH TIPH HEOOXOIUMOCTH CEpUI0 TPSAMBIX HW3MEPEHHH, OmpeAeNsisi cpeaHee 3HauYeHUe
u3MepsieMoil BenmuunHbl ((poKycHOE paccTosiHHE coOuparomeil JIMH3bI), 000CHOBBIBATH BBIOOP criocoba
U3MepeHus (M3MEpPUTEIbHOTO pHoOopa);

- TPOBOJUTH HCCIEIOBAHUE 3aBUCHUMOCTEH (U3NYECKUX BEJIWYMH C HCIOJBb30BAHUEM MPSIMbBIX
U3MEpEeHU# (3aBUCUMOCTh INYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIKEHMM 0€3 HadaabHOMN
CKOpPOCTH, Tepuoja KoyiedaHUil MaTeMaTH4ecKoro MasTHHKAa OT JJIMHBI HHUTH, 3aBHUCHMOCTH YTja
OTpaXEHHMsI CBeTa OT YyIJa MaJeHUus W yIJla MpeloMJIeHHs OT Yyrjia MaJeHHs): IUIaHUPOBaTh
UCCIIEIOBAaHNE, CAMOCTOSTENIbHO COOMpaTh YCTAHOBKY, (UKCUPOBaTh pE3yIbTAThl IOJYyYECHHOH
3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BHUJAE TaOJMIl W TpauKOB, JAENaTh BBHIBOJBI MO pe3yibTaTaM
HCCIIEIOBaHMS;

-IIPOBOJIUTH KOCBEHHBIE U3MEPEHHUs (U3MUECKUX BETUYUH (CPEIHSISI CKOPOCTh M YCKOPEHHUE Teja Mpu
PaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOIHOTO MaCHHUs, KECTKOCTh MPY>KUHBI, KOADPHUITUEHT



TPEHUS CKOJBKEHHUS, MeXaHWdeckas padoTa M MOIIHOCTh, YacTOTa M NeEpuoj KosiebaHui
MaTEeMaTHYeCKOro M MNPYXKHUHHOTO  MAasSTHUKOB, ONTHYECKas Ccujia coOuparouieil  JIHH3BI,
panuMoaKTUBHBIA (DOH): TUTAHUPOBATH M3MEPEHHS, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIIIOJIHATh WU3MEPEHUS, CIEAys MPEAJIOKEHHON HMHCTPYKLUWH, BBIYUCIATH 3HAYEHHUE BEIUYMHBI U
AHAJIM3UPOBATh NOJIYYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHOM NOTPEIIHOCTH U3MEPEHMUIA;

- co0JII01aTh TPaBUJIa TEXHUKH 0€30MacCHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYI0BAaHHEM;

-pa3MyaTh OCHOBHBIE TPU3HAKU U3YUCHHBIX (PU3UYECKUX MOJIEICH: MaTepraibHas TOUKa, aOCOTOTHO
TBEPJIOE TENO, TOYCUHBIM HCTOYHUK CBETA, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJENIb aToMma,
HYKJIOHHasi MOJIeJIb aTOMHOTO SI/Pa;

- XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUS U3YUYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPONCTB C OMOPOit
Ha MX ONMCAaHUS (B TOM YHCIIE: COUAOMETD, JAaTUYUKH IOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUs, paKeTa,
9XO0JIOT, OYKH, MEPUCKOM, (oToamnmnapar, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKOI, TO3UMETP, Kamepa
BunbcoHa), ucmonb3ysi 3HaHHS O CBOWCTBaX (PM3MUYECKMX SIBJICHUH M HEOOXOIMMBIE (H3MUECKUE
3aKOHOMEPHOCTH;

-HCII0JIb30BAaTh CXCMBI u CXCMATUYHBIC  PHUCYHKHU HN3YUCHHBIX  TCXHUUYCCKHX yCTpOfICTB,
HU3MCPUTCIIbHBIX HpI/I60p0B W TCXHOJIOTHYCCKUX IIPpOHCCCOB IIpU PCHICHUHU y‘le6HO'HpaKTI/I‘ICCKI/IX
3a/la4, OIITHYCCKHUEC CXCMbI AJIA ITIOCTPOCHUA H306pa)KeHI/II71 B IINIOCKOM 3CpKaJIC U CO6I/IpaI-OH_[eI71 JINH3C,

- TPUBOAUTH TpPUMEpPHl (HAXOMUTh HMH(POPMAIUIO O MPHUMEPax) MPAKTHUYECKOTO MCIIOIb30BAHUS
(¢u3n4ecKUx 3HAHUM B MOBCETHEBHOM XU3HM I obOecreueHHss 0e30MacHOCTH MpHU OOpallleHHH ¢
npubopaMH M TEXHHYECKUMH YCTPOHCTBAMH, COXpAaHEHHS 3/0pOBbsI M COOJIOACHUS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAIOIIEH Cpelie;

- OCYUIECTBJIATH MOMCK HHQOpMauu (U3NUECKOro cojep:kaHusi B VHTepHETe, caMOCTOSTENbHO
(bopMyIIMpys TIOUCKOBBIM 3alpoC, HAXOIUTh TYTH ONPEACIICHUS JIOCTOBEPHOCTH IOJTYYCHHON
“H(pOpMaIUK Ha OCHOBE UMEIOIIUXCSI 3HAHUH U TIOTIOJTHUTEIBHBIX HCTOYHUKOB;

- UCIOJIb30BATh IPU BBIMOJIHEHUN YYEOHBIX 33JaHUI Hay4YHO-TIOMYJISPHYIO JUTEPATypy (PU3HUECKOTrO
colepKaHus, CIPaBOYHBIE Marepuansl, pecypcsl cetd MHrepHer, Biagers npuEMamMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

-C0O3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(MOPMAIIUU U3 HECKOJIBKUX
UCTOYHHUKOB (PU3NYECKOIO COJEp:KAaHUSA, MYOJUYHO TPEACTaBIATh pPE3YJNbTaThl NPOEKTHOM MU
HCCIIEA0BATENBCKON JEATEIbHOCTH, MPU 3TOM I'PAMOTHO MCIOJb30BaTh W3YYECHHBIM ITOHATUHHBIN
amnmapar U3y4yaemoro pasjena (U3MKH M CONPOBOXAATh BBICTYIUIEHHE Mpe3eHTaluueil ¢ yd4érom
0CcO0EHHOCTEH ayTUTOPUN CBEPCTHUKOB.
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IIpoBepsieMblie peMeTHbIE Pe3y/IbTaThl 0CBOCHHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl OCHOBHOTO 00111er0
oOpa3oBanmus (7 Kiaace)

Kon
MIPOBEPSEMOTO
pe3yabTara

[TpoBepsieMble IpeAMETHBIE PE3yIIBTAaThl OCBOCHUSI OCHOBHON 00pa30BaTeIbHOM
IIPOrpaMMbl OCHOBHOT'O 001IEro 00pa3oBaHUs

1.1

HCIIOJIB30BATh U3YYCHHBIC ITOHATHUA

1.2

pa3indarb ABJICHUA II0 OMNHUCAHUIO HUX XAPaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, JEMOHCTPUPYIOIINX JAaHHOC (bl/ISI/I‘IeCKoe SABJICHUC

1.3

pacro3HaBaTh MPOSBICHUE H3YyYCHHBIX (PU3NYCCKUX SIBICHUH B OKPYKAIOIIEM
MHUpE, B TOM 4Hclie (U3HUYECKUE SBICHHUS B MPHUPOJE, NPU 3TOM IEPEBOAUTH
MPAKTHYECKYIO0 3a7ady B Yy4eOHYIO, BBIJICISTh CYINIECTBEHHBIC CBOWCTBA
(mpu3HakK) GU3NYECKHUX SABJICHUN

1.4

OIKCHIBaTh HM3YYCHHBIC CBOMCTBA TeN W (PU3UYECKUE SIBJICHUS, HCIOIB3YsI
du3nYeCKre BEIMYMHBI, TPH ONMHCAHWH IPABWIBHO TPAKTOBATh (HU3HUYECKHIA
CMBICJT HCIOJIb3YyEMbIX BEIUYMH, WX OOO3HAUCHHS M CIUHHIBI (PU3UUECKUX
BEJIMYWH, HAXOAUTh ()OPMYIIBI, CBS3BIBAIOIINE NaHHYIO (DH3UYECKYIO BEITMYHUHY C
JNPYTUMH  BEIIMYMHAMH, CTPOUTh TpadUKd  U3YyYCHHBIX  3aBHCUMOCTEH
(UBUYECKUX BETUYHH

1.5

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/I3I/I'~I€CKI/IC SABJICHUS W IPOLCCChI, HUCIIOJIb3Ys
HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM HaBaTb CJIOBCCHYIO (I)OpMy.]'II/IpOBKy 3aKOHa H
3alMMCbIBATh €TI0 MaTEMAaTUYCCKOC BBIPAKCHUC

1.6

OOBSACHATH (PU3MUYECKHE SBIICHMSI, TIPOIIECCHI U CBOWMCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CHUTYyallMil MNPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbISABIATH
MPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBACHEHHE U3 | - 2 JIOTMYECKUX
miaroB ¢ omopoi Ha 1 - 2 M3y4YeHHBIX CBOWCTBA (DU3MYECKUX SIBICHUH,
(UBUYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pemiars pacdyeTHble 3a7a4u B 1 - 2 neicTBUs, MCHOJB3Yd 3aKOHBI U (HOPMYIbI,
CBsI3bIBaOLIME (M3MYECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBUS 3a/lauu
3aMMChIBaTh KPaTKOE yCJIOBHE, MOJCTABIATh (PU3NUYECKUE BEIUYUHBI B (POPMYIIBI
U TPOBOJUTH DPACYEThl, HAXOAUTh CIPABOYHbIE JaHHBIE, HEOOXOAMMBIE IS
pelieHus 3aJa4, OLEHUBAThb PEATUCTUYHOCTh TMOIYYEHHOM (hU3HUecKoit
BEJIMUMHBI

1.8

pacrio3HaBaTh HpoOIEeMbl, KOTOPbIE MOXHO DPEHIUTh MPU MOMOIIU (PU3UUECKUX
METO/IOB, B OINMCAHUU HCCIIEOBAHUS BBIICIATH MPOBEPIEMOE MPEINONOKEHHIE
(rumotesy), pa3nuyaTh U MHTEPIPETUPOBATH MOTYUYEHHBIH pe3ysbTaT, HaXOAUTh
OIIMOKH B XOJI€ OIBITA, JeJIaTh BHIBOJIBI 110 €T0 Pe3ybTaram

1.9

MPOBOJIUTH OMNBITHI MO HAOMIONEHUI0 (PU3UYECKUX SBICHUNA WM (PUIUUECKUX
CBOHCTB Ten: (OpMYIUpOBaTh IpOBEpSIEMbIe MPEANOJIOKEHUs,, CcoOUuparh
YCTAaHOBKY U3 MPEJIOKEHHOTO 00O0pYyIOBaHMs, 3alKChbiBaThb XOJA ONbITa U
(bopMyaHpOBaTh BHIBOJIBI

1.10

BBITIOJIHATE TMPAMBIC HU3MCPCHUA C HCIIOJIB30BAHUEM AHAJIOTOBBIX U I.IPI(I)pOBBIX




MpUOOPOB, 3aNMUCHIBATh MOKa3aHUs MPHOOPOB C y4E€TOM 3aJaHHOW aOCOIOTHOU
MOTPELIHOCTH U3MEPEHUN

1.11

MPOBOJIUTh HCCIIENOBAHUE 3aBHCHUMOCTH ONHOW (PU3UYCCKOH BEITUYHHBI OT
JPYTO# C HMCIIOJIb30BAHUEM TPSMBIX U3MEPCHHI, YJacTBOBaTh B IIAHHUPOBAHHH
yueOHOTrO MCCIe0BaHusI, COOUPATh YCTAHOBKY U BBITIOJIHSATh H3MEPEHUS, CICITYS
IPEUIOKCHHOMY IIIaHy, (DUKCHpPOBAaTh pPE3yabTaThl IOJYyYCHHOW 3aBUCHMOCTH
(GU3MYECKUX BEIMYMH B BHJIE MPEUIOKCHHBIX TaOMUIl W TpaduKoB, HeIaTh
BBIBOJIBI 10 PE3yJIbTaTaM MCCIICIOBAHUS

1.12

IPOBOAUTH KOCBEHHBIE U3MEPEHUS HU3NUECKUX BEJIMYUH, CIIEAys MIPEI0KEHHON
MHCTPYKLIMU: TPHU BBIIOJIHEHUN H3MEPEHH COOMpaTh HKCIIEPHUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAYCHUE NCKOMOM BEJIIMYMHBI

1.13

coOoaTh TNpaBWiIa TEXHUKH O€30MacHOCTH Npu pabore ¢ J1abopaTropHBIM
o0opynoBaHuEM

1.14

yKa3blBaTb MPUHLUIBI JEHCTBHSI NPUOOPOB U TEXHUYECKHX YCTPOMCTB,
XapaKTepU30BaTh MPHHLIUIBI JCHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C IIOMOLIBIO MX OIHCAaHUA, HCIOJb3ysl 3HAHHUA O CBOMCTBax
$u3nUeCKUX SIBICHUA U HEOOXOAMMbIe (PU3MUYECKUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOIUTH TMPHUMEPH! (HAXOAWTHh WH(POPMAIMIO O NpUMepax) MPaKTHIECKOTO
UCIIOJIb30BaHMs (PM3UUECKUX 3HAHWN B MOBCEJTHEBHOM KM3HM JUIsl 0OecrieueHus
0€30MacHOCTH TP OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKHUMH YCTPOHCTBaMH,
COXpaHEHHUsl 37I0pOBbsS M COONIOACHUS HOPM DHKOJIOTMYECKOTO IIOBEACHUS B
OKpYyKarollen cpee

1.16

OCYUIIECTBJIATH OTOOp HMCTOYHMKOB HHpoOpMauuu B ceTd VIHTepHer B
COOTBETCTBHM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUW U MyTEM CpPaBHEHUS PA3IMYHBIX MCTOYHHUKOB BBIIEIATH MH(POPMALHIO,
KOTOpast ABJSIETCS MPOTUBOPEUNBOM MIIM MOXKET ObITh HEJOCTOBEPHOI

1.17

UCIIONB30BaTh MPHU BBHIMOTHEHUHM YYEOHBIX 3aJaHUNl HAYyYHO-TIOMYISPHYIO
auTeparypy (GU3UYECKOro COAEpKaHUsI, CIIPABOYHBIC MaTepuasbl, peCYpChl CETH
WuTepHeT, BianeTh MpHEeMaMHU KOHCIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHUS
uH(OpMaIu U3 OTHON 3HAKOBOI CHUCTEMBI B JIPYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KpPAaTKHE MUChbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2 - 3 UCTOYHMKOB HH(pOpManUU (PHU3UUECKOTO COJAEpXKaHMUsA, B TOM 4YHCIE
nyOoJIMYHO JieNiaTh KpaTKUe COOOIEHUsl O pe3ylbTarax MPOEKTOB WM y4eOHBIX
UCCJIEJOBAHUNA, TIPU ITOM TIPaMOTHO HCIIOJIb30BaThb W3YYEHHBIH MOHATUNHHBIN
anmapar Kypca (pU3uKH, COIPOBOXK/IaTh BHICTYIIJICHUE MTPe3eHTaluei

1.19

IpU  BBIIOJHEHUH Y4YEOHBIX IIPOEKTOB M  HCCIEIOBAaHUN  paclpenensTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C NOCTABJICHHBIMHU 3aJla4yaMH, CIECIUTh 3a
BBIMIOJTHEHUEM IUIaHa JIEWCTBUM, aJJleKBaTHO OLIEHWBaTh COOCTBEHHBIM BKJIAJ B
JIeATEIbHOCTh TPYIIBl, BBICTPAUBATh KOMMYHHMKAaTUBHOE B3aUMOJCHCTBHUE,
YYHUTBIBAasE MHEHUE OKPYKAKOIIUX

[IpoBepsieMbie dneMeHTHI coiepkanus (7 Kiacc)




Kon Kon [IpoBepsiembie 37IEMEHTHI COJEPHKAHUS
paszaena AJIEMEHTA
1 OU3NKA U EE POJIb B IIO3HAHNUU OKPYXAIOILETO MUPA
1.1 ®usuka - Hayka o npupone. SBnenus npuponasl. PU3NUECKUe ABICHUS:
MEXaHUYECKHE, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBbIE
1.2 dusznueckue  BenWYUHBL.  M3MmepeHue  (U3HYECKUX  BEIUYHH.
®usnueckue npubopsl. [lorpemHocTs M3MepeHuit. MexTyHaponHas
cUCTEMa €ANHULL
1.3 EcTtecTBeHHO-HAyuHbII METON MO3HAHUA: HAONIOACHHE, IMOCTAaHOBKA
HAy4HOI'O BOIIPOCA, BBIJBUKEHUE TMIIOTE3, SKCIIEPUMEHT 10 IIPOBEPKE
TUIO0TE3, O0bSICHEHHE HAOII01aeMOT0 SIBICHUS
1.4 Onucannie GU3NUECKUX SBICHUI C TOMOIIBIO MOIEICH
1.5 [TpakTuueckue paboTHI:
N3mepenne paccTosTHUM.
H3mepenne oobemMa KUIKOCTU U TBEPOTO Tela.
Omnpenenenue pasMepoB MaJIbIX TEN.
W3mepenne temneparypbl IpH MOMOIIM >KHIKOCTHOTO TEpMOMETpa U
JaTYUKa TEMIIEpaTypbl
2 ITEPBOHAYAJIBHBIE CBEJJEHUA O CTPOEHMU BEILIECTBA
2.1 CrpoeHue BemiecTBa: aTOMbl M MOJEKYNbI, WX pa3Mepbl. OIMbITHL,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BELIECTBA
2.2 JBumxenne yactun BeniecTBa. CBs3b CKOPOCTH JBMKECHMSI YacTHIl C
temneparypoil. bpoyHoBckoe nBuxkenue, mupdysus
23 B3aumopelicTBue 4acTHIl BELIECTBA: IPUTSHKEHNUE U OTTAJIKUBaHHE
24 ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOCHHE TIa30B, JKUIAKOCTEH U
TBEpIbIX (KpUCTAJUIMUECKHX) Tel. B3aumMocBsi3b Mexay cBoOWCTBaMU
BEUIECTB B PAa3HbIX arperarHbIXx COCTOSHUSAX M HUX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI
2.6 [TpakTryeckue padboThI:
Ounenka [guameTpa aroMa METOJOM pAIOB (C  HCIOJIB30BAaHUEM
dororpaduii).
OnbIThl IO HAOMIOACHHUIO TETIJIOBOTO PACHIMPEHHS T'a30B.
OnbITHI 1O OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYIISIPHOTO MPUTSKEHUS
3 JABWXEHUE 1 BBAUMOJENCTBUE TEJI
3.1 Mexannueckoe qBrUKeHnEe. PABHOMEPHOE U HEPAaBHOMEPHOE JIBU)KEHHE
3.2 Cxopoctb. Cpeassisi CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUH. Pacuer

IMyTU U BpCMCHU NBUKCHHUA




33

SBneHne wHepuuH. 3aKOH WHEpUMH. B3auMopeicTBue Ten Kak
NpUYMHA HM3MEHEHMs] CKOPOCTH JBMXKEHHUs Teln. Macca kak Mepa
WHEPTHOCTH TeJla

34

[TnotHOCTH BemiecTBa. CBs3b IJIOTHOCTH C KOJUYECTBOM MOJICKYJ B
enuHAuIle 00beMa BELIECTBA

3.5

Cuta KaK XapaKkTepuCTHUKA B3aUMOICUCTBUS TEI

3.6

Cuna ymnpyroctu u 3akoH ['yka. M3mepeHue CHIIBI C MOMOIIbIO
JMHaMOMeETpa

3.7

SlBnenue Tarorenuss u cuia Tsokectd. Cuila TSDKECTHM Ha JAPYTHX
mwianeTax. Bec tena. HeBecomocTts

3.8

Cuna tpenus. TpeHue CKONbKEHHS U TPEHUE NoKosl. TpeHue B mpupose
U TCXHUKE

3.9

CrnoxeHue cuj, HallpaBJIEHHBIX 10 OJHOU MpsiMoi. PaBHOAEHCTBYIOIIAs
cui

3.10

[TpakTuyeckue paboThl

OnpeneneHue CKOPOCTHM PaBHOMEPHOIO JBM)KEHUS (IIapuka B
MKHUJIKOCTH, MOJIEJIH 3IIEKTPUYECKOTr0 aBTOMOOMJIS U TaK Jajee).
Omnpenenenue cpegHell CKOPOCTU CKOJIbKEHUSI OpycKa WM LIapHKa 110
HAaKJIOHHOH IJIOCKOCTH.

OnpezneneHue IIOTHOCTH TBEPAOIO TENA.

OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshKkeHus (aedopmariyn)
IIPYKUHBI OT IPWJIOKEHHON CHUJIBI.

OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHHS CKOJIBKEHHS
OT Beca TeNa U XapaKTepa COMPUKACAIOIIMXCS TOBEPXHOCTEN

3.11

@usnuecKkue SABICHUS B IMIPUPOAE: MPUMEPHI IBHXKECHHS C Pa3INYHBIMU
CKOPOCTSIMHU B KUBOM U HEXKHMBOW IPUPOIE, NEUCTBUE CUIBI TPEHUS B
IIPUPOZAE U TEXHUKE

3.12

TexHu4eCcKkre yCTpoucCTBa: JUHAMOMETD, MOAIITUITHUKA

JIABJIEHUE TBEP/BIX TEJI, YKUJIKOCTEN 1 TA30B

4.1 Hasnenune TBepaoro Ttena. CrnocoObl yMEHBIIEHUS M YBEJIWYECHHUS
JTaBJICHUS

4.2 JlaBnenue raza. 3aBUCMMOCTb JaBJICHUS ra3a OT 00beMa, TeMIIepaTypbl

4.3 [lepenaua naBiaeHus] TBEPABIMHU TEJIaMH, KHUAKOCTSIMH U Ta3aMH. 3aKOH
ITackans. [IHeBMaTHuecKre MalIMHBI

4.4 3aBUCUMOCTDh JaBICHHUS JKUAKOCTH OT IIyOouHbl. ['mapocrarnueckuit
napajokc. Coobrmraroniuecs: cocyapl. [ uapaBInuecKkue MEXaHU3MbI

4.5 Atmocepa 3emmm  u  armocdepHoe  aasineHue.  [IpuyuHbI

CYIIECTBOBaHMSA BO3AyIIHOW oOomouku 3emun. Ombir Toppuuesiu.
3aBUCUMOCTb aTMOC(EPHOTO JIaBICHUSI OT BHICOTHI HAaJl YDOBHEM MODSI




4.6 N3mepenne armocdepHoro naBiaeHus. I[IpubGopbl s w3MepeHUs
aTMOC(epHOTO JaBJICHUS

4.7 JlelictBue JKMIKOCTM M Ta3a Ha IIOTPY)KEHHOE B HHUX TeloO.
BriTankuBaromas (apxuMeoBa) cuiia. 3aKkoH Apxumesa

4.8 [InaBanue Ten. Bo3nyxomiaBanue

4.9 [TpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCMMOCTM Beca Tela B Boae OT oObeMma
MOTPY>KEHHOM B KUAKOCTb YaCTH TeJa.
OmnpeneneHre BBITAIKUMBAIOLICH CHJIbI, JCHCTBYIOIIEWM Ha Telo,
MOTPY>KEHHOE B KUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHUJIbI, ACHCTBYIOIIECH Ha
TEJIO B JKUJIKOCTH, OT MacChl TeJa.
OnBITHI, NEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOUICH CHUJIBI,
JEHCTBYIOIIE Ha TENO B JKUJIKOCTH, OT 0ObeMa IOIrPYKEHHOW B
KUAKOCTh YaCTH Tella ¥ OT MIOTHOCTH JKUJKOCTH.
KoncrpyupoBanue apeomerpa Wi KOHCTPYMPOBAaHUE JIOAKH U
oTpezieNieHUE €€ IPy30M0AbEMHOCTH

4.10 duznyeckue SBICHHUS B MPUPOE: BIUSAHUE aTMOC(EPHOTO IaBICHHS
Ha )KUBOM OpraHu3M, IUIaBaHUE PHIO

4.11 TexHuyeckre YCTPOWCTBA: COOOMIAIONINECS COCYAbl, YCTPOMCTBO

BOJIOTIPOBOJIA, THAPABIUYECKUN Tpecc, MaHOMETp, OapomeTp,
BBICOTOMED, TOPLUIHEBON HACOC, APEOMETP

PABOTA, MOITHOCTD, DHEPT UA

5.1 Mexannueckas pabota

5.2 Mexanuueckasi MOIIIHOCTb

53 [IpocThie MexaHU3MBI: pbIyar, OJ0K, HaKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBECHS pplUara

54 [IpumeHeHue mpaBuia paBHOBECHS pblyara K 00Ky

5.5 "3onoroe npaBuio" MexaHuku. KosdouiuueHT mone3Horo AeucTBus
MexaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE

5.6 IToreHuManbpHas SHEPTUN TeIa, IOAHIATOTO HaJl 3eMieil

5.7 Kunerndeckas sHeprus

5.8 [TonHas MexaHMueckas OSHEprus. 3aKOH M3MEHEHMsS M COXPaHEHUs
MEXaHUYECKOW SHEPTUH

5.9 [IpakTuueckue pabOTHI:

Onpenenenne pabOThI CHITBI TPEHUS IPU PABHOMEPHOM JIBMKEHHM Tella
10 I‘OpI/ISOHTaHBHOI\/'I IMOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

N3mepenne KII/] HakTOHHON ITJIOCKOCTH.

M3ydeHne 3akoHa COXpPaHEHNsI MEXaHUYECKON IHEPTUU




5.10 ®u3nYecKue SBJICHUS B PUPOJIEC: pblUaru B TEJIEC YEIOBEKA

5.11 TexHUYeCKHe YCTPOMCTBA: phIYar, OJBMKHBIN U HEMOBW)KHBIN OJIOKH,
HAKJIOHHAS TJI0CKOCTh, MPOCTHIE MEXaHU3MBI B OBITY

[TpoBepsiembie TpeOOBaHMSI K pe3ylIbTaTaM OCBOCHHS OCHOBHOU
o0pasoBarebHON MporpaMMsl (8 Kitacc)

Kon
MIPOBEPSEMOTO
pe3yabTara

[TpoBepsieMmble IpeAMETHBIE PE3yIBTAaThl OCBOCHUSI OCHOBHON 00pa30BaTeIbHOM
IIPOrpaMMbl OCHOBHOT'O 00LIEro 00pa3oBaHUs

1.1

HCII0Jb30BAaTh IIOHATHA

1.2

pasiindarb ABJICHUA 110 OIMMCAHUIO HX XapPaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)1431/1%01(06 SABJICHUC

1.3

pacrio3HaBaTh IMPOSBICHUE H3YYEHHBIX (PU3NYECKUX SIBICHUH B OKpYXKAIOIIEM
MHUpE, B TOM uucie (U3MYECKHE SIBJICHHUS B INPUPOJE, NPU 3TOM IEPEBOAUTH
IOPAaKTUYECKYI0 3aJadyy B Y4eOHYI0, BBIIEIATh CYILECTBEHHbIE CBOWCTBA
(mpu3HaKM) PU3UYECKUX SBICHUIN

1.4

OIMHUCBIBATL H3YYCHHBLIC CBOMCTBA TEI H (1)I/ISI/IT-IGCKI/I€ SABJICHUA, HCIIOJIb3Ys
(1)1/1314%01(1/16 BCIIMYHHBI, IIPU OIIMCAHHKU IIPABUJIBHO TPAKTOBATH (I)I/ISI/I‘IeCKI/Iﬁ
CMBICJI UCITIOJIB3YEMBIX BCIIMYUH, 0003HaUeHUS U CANHUIIbI (1)I/IBI/I‘ICCKI/IX BCJIMYHH,
HaxoauTb (I)OpMYHBI, CBA3BIBAOIINC TAHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYUHY C APpYyIr'UMU
BCJIIMYMHaMHU, CTPOUTH rpa(bm(l/l N3YYCHHBIX 3aBHCHUMOCTEH (1)I/IBI/I‘I€CKI/IX BCIINYMH

1.5

XapaKTCPU30BaThb CBOICTBa TCII, (1)I/I3I/I‘I€CKI/IC SABJICHUSA W IPOLCCCHI, MCIIOJIb3YA
HU3YYCHHBIC 3aKOHBI, IIPU 3TOM HaBaTb CJIOBCCHYIO (l)OpMy.]'II/IpOBKy 3aKOHa H
3alMMCbIBATh €TI0 MaTEMAaTUYCCKOC BEIPAKCHUC

1.6

OOBACHATh (PU3NYECKHE MPOLIECCHl U CBOMCTBA TEJl, B TOM YUCJIE U B KOHTEKCTE
CUTyallUld MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BbUBIATh HPUYMHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHWE M3 |1 - 2 JOTMYECKUX IIAroB C
noMolIbio 1 - 2 U3ydeHHBIX CBOMCTBA (PU3NUYECKUX SABICHUH, GPU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTHU

1.7

pelarth pacdeTHble 3aja4d B 2 - 3 AeHCTBHsI, UCIONb3YS 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOLIME (PU3MUECKUE BEIUYMHBI: HA OCHOBE aHalM3a YCIOBHS 3a/1a4d
3alMChIBaTh KPAaTKOE€ YCIIOBHE, BBIABIATH HENOCTATOK JAaHHBIX AJIS PEUICHMS
3aJauu, BbIOMpATh 3aKOHbI U (QOPMYIBI, HEOOXOAMMBIE [UJIsI €€ pelIeHHs,
IPOBOAUTH PACUEThl M CPABHUBATH MOJy4YCHHOE 3HAYCHUE (PU3UUECKON BEIIMYMHBI
C U3BECTHBIMH JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEHIMTh MPU MOMOIIU (PUIUUECKUX
METOJI0B, HCIIONb3ysd ONKMCAHUE HCCIENOBAHUs, BBIACIATH IIPOBEpPSEMOE
MIPEATOIOKEHUE, OLICHUBATh IPABUIIBHOCTD MOPSIAKA TPOBEICHUS UCCIIEIOBAHNS,
Jienarh BbIBOJBI

1.9

MPOBOJIUTH OMNBITHI MO HAOTIONEHUIO (PU3UYECKUX SBICHUNM WU (PU3NUECKUX
CBOWCTB Tel: (OPMYJIHpPOBATH MPOBEPSIEMBbIE TMPEANOIOKEHUS, COOMpPATh




YCTAaHOBKY M3 TMpPEIJIOKEHHOTO O00OpyIOBaHUs, OMNHUCHIBATh XOJ OMNbITa H
(dbopMynHpOBaTH BHIBOABI

1.10

BBIIOJHATE HNPSAMBIC H3MCPCHUSA C HCIIOJIB30BAHUCM aHAJIOTIOBBIX HpI/I60pOB nu
JaTYMKOB (PU3UYECKUX BEIMYHMH, CPABHUBATH PE3YJIBTAaThl U3MEPEHHH C y4ETOM
3aJJaHHOH a0COTIOTHON MOTPEIIHOCTH

1.11

MPOBOJIUTh HCCIICOBAHUE 33aBHCHMOCTH OJIHON (DHU3MYECKON BEIMYMHBI OT
JIpYroil ¢ MCHOJb30BAaHMEM IMPSMBIX M3MEPEHUM: IUIAHUPOBATh HUCCIIEIOBaHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATH U3MEPEHUs, CIEAYs MPEIIOKECHHOMY ILIaHy,
(bukcupoBaTh pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH B BUJIE TaOIHIl U TPa(UKOB,
Jienarh BHIBO/IBI IO PE3yJIbTaTaM UCCIICI0BAHUS

1.12

IPOBOAUTH KOCBEHHbIE H3MEPEHUs (PU3MUYECKUX BEJIWYMH: IUIAHUPOBATh
U3MEpEeHus, coOUpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CIENysd MPEIIOKECHHON
UHCTPYKLIUH, U BEIYUCIIATH 3HAYEHUE BETMUNHBI

1.13

coOoIaTh TpaBUiIa TEXHHKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTropHbIM
000pyIoBaHUEM

1.14

XapaKTepU30BaTh MPHHLIUIBI JACHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHHYECKUX
YCTPOMCTB € ONOpPOM HAa HX ONMUCAHWs, HUCIHOIb3ysd 3HAHUSA O CBOMCTBax
(bu3nUeCKuX SIBICHUA U HEOOXOAMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH

1.15

pacrno3HaBarh [IPOCTbIE TEXHUUECKHE YCTPOICTBA U U3MEPUTENbHbBIE IPUOOPHI 110
CXEMaM M CXEMaTWUYHBIM PUCYHKAaM, COCTABIIATH CXEMBI DJIEKTPUYECKUX LICIEH C
IIOCJIEIOBAaTEIIbHBIM M I1APAJUICJIBHBIM COCJUHEHHUEM DJJIEMEHTOB, pasjindas
yCIIOBHbIE 0003HAYEHHUS HIIEMEHTOB IEKTPUUECKUX Lenen

1.16

OPUBOIUTH MpUMEPHl (HAXOAUTh HH(POPMAIMIO O MpUMepax) MPaKTHUYECKOro
UCIOJIb30BaHMs (PM3MUYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HM AJIsi 00€CTeUeHUs
0€30IacHOCTH IpU OOpalleHUuH ¢ NMpUOOpaMH U TEXHUYECKHMMHU YCTpOicTBamu,
COXPAHEHHUsl 3[0pOBbS M COOJIIOACHHUS HOPM DHKOJIOTMYECKOTO TOBEACHUS B

OKpYy’Karollen cpene

1.17

OCYIIECTBIIATH MOUCK MH(popManu GU3NUECKOTO coepkaHus B ceTu MHTepHeT,
Ha OCHOBE WMEIONIMXCA 3HAHUW ¢ TyTeM CpPaBHEHUS JOTOJHUTEIHHBIX
MCTOYHHUKOB BBIACTATH WH(MOPMAIUIO, KOTOpasl SBISETCS MPOTUBOPEUUBON WIIH
MOJKET OBITh HEJTOCTOBEPHOM

1.18

UCIIOJB30BaTh MPU BBHIMNOJIHEHUHM Y4YEOHBIX 3aJaHUNl HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (U3NYECKOTO COJEp KaHus, CIPABOYHBIE MaTepHallbl, PECYpChl CETH
WnuTepHer; BianeTh NpUeMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
UH(OPMAIUH U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO03/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U KpPaTKhe YCTHbIE COOOIIeHMsI, 00001Iast
MH(GOPMAIMIO U3 HECKOJIbKHUX HCTOYHHUKOB (PU3UYECKOTO COAEpX aHUS, B TOM
quciae MyOauYHO MPEACTABIATh PEe3YAbTaThl MPOSKTHOM MIIM MCCIIeI0BaTeNbCKON
JEATEIIbHOCTHA, TPH 3TOM T'PaMOTHO HCIOJIb30BaTh W3YyYECHHBIM MMOHATHIHBIN
anmapar Kypca (Pu3MKH, COIPOBOX/IaTh BHICTYIICHHE MTPE3eHTALIUEH

1.20

IIPYU BBINOJIHEHUU Y4EOHBIX MPOEKTOB U HCCIEIOBAHUM (PU3NYECKUX MPOIIECCOB
pacrpenensiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUM C IIOCTaBICHHBIMHU
3aJjauaMy, CIICAUTHh 32 BBINOJHEHHEM IUIaHA ACMCTBUM M KOPPEKTUPOBATh €ro,




aJIecKBaTHO OLIEHWBaTb COOCTBEHHBIM BKJIaJ B JIEATENBHOCTh  TPYIIIBL,
BBICTpanBaTb KOMMYHHKAaTUBHOE B3aWMOJCHCTBUE, TMPOSIBISIE TOTOBHOCTH
paszperarb KOHQJIUKTHI

[IpoBepsiemble 51€eMEHTHI cofepkanus (8 Kiacc)

Kon Kon IIpoBepsieMble AIEMEHTBI CONEPKAHUA
pazzaena JJIeMEHTa
6 TEIUIOBBIE SAABJIEHUA
6.1 OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUUYECKON TEOPUH CTPOCHUS

BeliecTBa. Macca U pasMepbl MouieKyd. ONbIThI, MOATBEPIKIAIOLINE
OCHOBHBbIE TOJIOKEHHS MOJICKYIIIPHO-KUHETUYECKOI TeopuH

6.2 Mopenu TBEpAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHUU BEIIECTBA.
Kpucrammyeckue u amopdHbie Tena

6.3 OOBbsiCHEHHE CBOMCTB Ta30B, JKHUIKOCTEH M TBEPIBIX TEJI HA OCHOBE
ITOJIOKEHUM MOJIEKYIISIPHO-KUHETUYECKOU TEOPUHU

6.4 CmaurBaHu€ U KalWUISPHbIE SIBICHUS
6.5 TernnoBoe pacuIMpeHue 1 cxaTue
6.6 Temmneparypa. CBsi3p TeMIieparypbl CO CKOPOCTBIO  TEIJIOBOIO

JBHXKXCHUA 4aCTHUILL

6.7 Buytpennsist sHeprus. CrnocoObl HW3MEHEHHMs BHYTPEHHEW SHEpIuu:
TeIuIonepeada U COBEpIICHUE PabOThI

6.8 Buel Teronepenaun: TEIIONPOBOAHOCTD, KOHBEKIIMS, 3JTy4YEHUE

6.9 KonnuecTBO TEIOTHI. YienpHas TEINIOEMKOCTh BEIIECTBA

6.10 TennooOMeH U TEIIOBOE PaBHOBECHE. YPaBHEHHE TEIJIOBOTO OaslaHCca
6.11 [InaBieHne W OTBEpACBAHME KPUCTAJUIMYECKUX BEUIECTB. YAEIbHAs

TCIJIOTA IJIaBJICHUA

6.12 [TapooOpa3oBanue u konaeHcauus. VMcnapenue. Kunenue. YnenpHas
TEII0Ta NapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KUIEHHUS OT
aTMoC(hepHOTO J1aBJICHUS

6.13 BnaxxHocTh BO31yxa
6.14 OHeprus TOIUINBA. YIeJIbHas TEIJI0Ta CTOPAHUs
6.15 [TpunnMne! padoTh! TemoBbix apurareneit KI1/] TeroBoro nuraress.

TerutoBbIe IBUTATENN U 3alIUTa OKPYXKAIOIIEH CPeEIbl

6.16 3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX IpoLEccax

6.17 [TpakTrueckue paboThI:




OnbITh 10 OOHAPYXKEHUIO AEUCTBUS CUI MOJICKYJISIPHOTO NIPUTSKEHHUS.
OnBITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbIThl O HAOJIONEHUIO TEIUIOBOIO PACIIUPEHUS ra30B, )KUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue AaBiaeHNs BO3lyXa B OaJlJIOHE MIIPULA.

OnbIThI, 1EMOHCTPUPYIOLUE 3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro
00beMa M HarpeBaHUs WM OXJIaKICHHUS.

[TpoBepka THUMOTE3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJOMKA
KHUJIKOCTU B TEPMOMETPHUECKON TPYOKE OT TeMIeparyphl.

HabOnroneHvne W3MEHEHHsT BHYTPEHHEW SHEpPIUM Tejla B pe3ysbTare
TeruIonepeiayd U paboThl BHEIIHUX CHUIL.

HccnenoBanue siBIEHHUS TEIUIOOOMEHA MPH CMEIIMBAHUHM XOJOAHON U
ropsiueii BOJibI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, IIOJIyYEHHOTO BOIOM IpHU
TEII00OMEHE C HarpeThIM METAITIMYECKUM LIMJIMHIPOM.

Onpenenenue yaeabHON TEIJIOEMKOCTH BemlecTBa. lccienoBanue
IIpoLecca UCIapeHusl.

OnpeneneHre OTHOCUTENIBHOM BIAXKHOCTU BO3/1yXa.

Onpenenenne yneapHOU TEIUIOTHI IUIABJICHUS JIbJA

6.18 dusnyeckue SBICHUSA B MPUPOJAC: IOBEPXHOCTHOE HATSDKCHHE M
KalWJUTIIPHBIC SBJICHUS B MPUPOC, KPUCTAUIBI B MIPUPOAC, U3ITydeHUE
Conniia, 3aMep3aHue BOJAOEMOB, MOPCKHE OpH3bl; 00pa30BaHKE POCHI,
TyMaHa, WHEesI, CHeTra

6.19 TexHuuyeckre YCTpPOMCTBA: KANWUIAPHI, MPUMEPHl HUCIOJIB30BAHUS

KPHUCTAJJIOB, KUJKOCTHBIM TEPMOMETP, JaTYUK TEMIIEPATYPBI, TEPMOC,
CUCTEMA OTOIUIEHUS JIOMOB, TUTPOMETPBI, IMICHUXPOMETp, MapoBas
TypOuHa, TBUTaTeb BHYTPEHHETO CrOPAaHUs

OJIEKTPMUYECKHUE U MAT'HUTHBIE ABJIEHUA

7.1 Onektpuzarus Te. JIBa poaa dIeKTPUIECKUX 3apsI0B

7.2 BsaumopeiicTBue 3apspkeHHBIX Tenl. 3akoH KyrnoHa (3aBUCMMOCTB CHIIBI
B3aMMOJIECHUCTBHS 3apsyKEHHBIX TEJI OT BEJIMUMHBI 3apsI0B U PACCTOSHUSA
MEX/y TeJIaMH)

7.3 Onektpuyueckoe Tmone. HampsykeHHOCTh  AMEKTPUYECKOTO  TOJIS.
[TpuHIMI CyNMeprno3uKu SIEKTPUUYECKUX Moyiel (Ha KaueCTBEHHOM
YpOBHE)

7.4 Hocurenn snexkTpudeckux 3apsaoB. DJIEMEHTAPHBIM AJIEKTPUYECKUN
3apsag. Crpoenue aroma. [IpoBOAHMKY M TUAIIEKTPUKU

7.5 3aKOH COXpaHEHUS IEKTPUUYECKOTO 3apsaaa

7.6 ONEKTPUUECKUH TOK. YCIOBHS CYIECTBOBAaHMS JJIEKTPUUYECKOTO TOKA.
VcTOYHHMKY TOCTOSIHHOTO TOKa

7.7 JleficTBUS 37EKTPUYECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MarHUTHOE).
DNEKTPUUECKHUH TOK B )KUJKOCTAX M razax

7.8 Onexrpuueckas nenb. Cuia Toka. DIEeKTpUUECcKoe HaIpsHKeHNe




7.9

ConpoTHuBIeHNE TPOBOJHUKA. YAEIBbHOE CONPOTHBIICHUE BEILIECTBA

7.10 3akoH OMa JiJ1s1 yyacTKa Lenu

7.11 [TocnenoBarenpbHOE U MapAIIEIbHOE COCTMHEHUE ITPOBOITHUKOB

7.12 Pabota 1 MOLITHOCTBH ANIEKTpUUECKOro Toka. 3akoH Jxoymnsa-Jlenma

7.13 DNeKTpUYecKre Lenu U NOTPEOUTENH IEKTPUIECKOM SJHEPTUH B OBITY.
KopoTtkoe 3ambIkanue

7.14 ITocTossaHBIe MarHUTEL. B3anMmoaeicTBre MOCTOSHHBIX MAarHUTOB

7.15 MarauTHOe 110JIe. MarHuTHOE Hojie 3eMJIM U €r0 3HaUeHHe IS KU3HHA
Ha 3emiie

7.16 OmneiT Dpcrena. MarHuTHoOe 1oJie ANIEKTPUYECKOro Toka. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE

7.17 JlerictBue MarHUTHOTO OJIA Ha  TPOBOJAHUK C TOKOM.
DNEeKTPOABUTATEIh MMOCTOSTHHOTO TOKA. Hcnoap3oBanne
AIIEKTPOJBUTATENCH B TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE

7.18 Omnpitel @apanes. SBneHue 31eKkTpoMarHuTHOW MHAYKUuU. [IpaBuio
Jlenma

7.19 Onextporeneparop. CrocoObl MONYy4YEeHUS DIEKTPUYECKON SHEPrUu.
DNEeKTPOCTAHIIUUA Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUU

7.20 [TpakTrueckue padbOThI:

OneITEl MO HAOMIONEHHWIO DJSKTPU3AIMH TeN UWHAYKIHUEH U TpH
COTIPUKOCHOBEHUH.

HccnenoBanne AEMCTBUS SIEKTPUYECKOTO IMOJIE HA MPOBOJHUKH U
JHDIIEKTPUKH.

CoOopka 1 mpoBepKa padOThI AMEKTPUUECKON MU MTOCTOSHHOTO TOKA.
N3mepenne u perymmpoBaHue CUJIbI TOKA.

N3mepeHne u peryinpoBaHue HAPsHKEHMS.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKA, UAYIIETO Yepe3 Pe3UcTop, OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOIITHE 3aBUCUMOCTD AIIEKTPUYECKOTO
CONPOTUBIIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOUIAAM IONEPEYHOrO
CEUeHUs U Marepuana.

[IpoBepka mpaBuia CIHOXKEHUS HAMPsSOHKEHUH TPH MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Jisi CUJIBI TOKA MPHU IMAPATUIETbHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenue paboOThI IEKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3UcTop.
OnpeneneHre MOIIHOCTH AJIEKTPUUYECKOTO TOKa, BBIAEISIEMONM Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYILETO Yepe3 JaMIOouKy, OT
HaIpsiKeHUs Ha Hell.

Onpenenenne KIIJ[ nHarpeBarens.

HccnenoBanrie MarHUTHOTO B3aMMOJICHCTBUSI OCTOSIHHBIX MarHUTOB.
I/IsyquI/Ie MAarHuTHOIO 1IoJisi IMOCTOAHHBIX MArHuTOB IIpU HX




00BbEeIMHEHUH U pa3Zie/ICHUH.

UccnenoBanue JeWCTBUS AIIEKTPUUECKOTO TOKAa HA MAarHUTHYIO
CTPETIKY.

OnbITEl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIBI B3aUMOJCUCTBUS
KaTYIIKd C TOKOM W MarHuta OT CHJIbl TOKa W HalpaBJCHHUS TOKa B
KaTyIIKe.

W3ydenue neiicTBUS MarHUTHOTO MOJISl HA TPOBOIHUK C TOKOM.
KonctpynpoBaHnue u u3yueHue padoThI AIEKTPOIBUTATEISI.

N3mepenne KITJI anexkrpoaBuraTeibHONM YCTaHOBKH.

OmbITEl 1O MCCIEIOBAHUIO SBJICHUS 3JCKTPOMArHUTHON HMHIYKIIHH:
UCCJIEJIOBAHNE M3MEHEHUH 3HAYeHUS M HaIpaBlICHUS WHAYKIMOHHOTO
TOKa

7.21 @usnueckue ABICHHUS B INPUPOLE: DJICKTPUYECKHUE SBICHUSA B
armocepe, SIEKTPUYECTBO IKHMBBIX OpPraHU3MOB, MAarHHTHOE IIOJIE
3emiu, Apeid MonocoB, pojib MArHUTHOTO MOJIS JUIsl )KM3HU Ha 3eMmile,
HOJIIPHOE CUSTHUE

7.22 TexHUYeCKHEe YCTPONCTBA: DIEKTPOCKOM, aMIIEpPMETP, BOJIBTMETD,
peocTar, CYETYMK OICKTPUYCCKOW DSHEPTUHU, IIEKTPOOCBETUTEIIBHBIC
IpUOOPHI, HarpeBareIbHbIC AIIEKTPONTPUOOPHI (mpumepsr),

QJICKTPUYCCKUC TMPCAOXPAHUTCIIN, IJICKTPOMAIHUT, JJICKTPOABUTATCIIb
IMOCTOSHHOI'O TOKA, rCHCPATOp IIOCTOAHHOI'O TOKA

[TpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOEHHSI OCHOBHOM
o0OpazoBarenbHOM mporpaMmsl (9 kiace)

Kon
MIPOBEPSEMOTO
pe3ynbTara

[IpoBepsiembie TpeIMETHBIE PE3YNIBTAThl OCBOCHUS OCHOBHON 00pa30BaTeIbHON
MpOTrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHUs

1.1

HCIIOJIB30BATh N3YYCHHBIC ITOHATUA

1.2

pas3inuyarb SBIEHUS [0 ONHUCAHMIO UX XapaKTEpHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHHE

1.3

pacrio3HaBaTh TPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SIBICHUH B OKpYXKAIOIIEM
MHUpE, B TOM 4Hcle (pu3nyeckue sBICHHUS B MPHUPOJE, IPU 3TOM IEPEBOAUTH
NPaKTUYECKYI0 3amady B Y4eOHYIO, BBLICISATh CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKM) (PU3NYECKUX SBICHUIN

1.4

ONHKCHIBaTh HM3yYECHHBIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, HCIOIb3YS
¢duznyeckre BEIMYMHBI, TPU OMHCAHMM MPABWIBHO TPAKTOBATh (U3NYECKUN
CMBICJI UCTIOJIb3YEMbIX BEJIMUUH, 0003HAYCHUS U €IMHUIIBI (PU3NYECKUX BEIUYHH,
HaXOIUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMU
BEJINYMHAMH, CTPOUTH IPaUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUUH

1.5

XapaKTepH30BaTh CBOMCTBA Tel, (PM3MUYECKUE SBICHHS M MPOLECCHI, UCIOMB3YA
W3Y4YCHHBIC 3aKOHBI, MPU 3TOM JIaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3aMMUChIBaTh €r0 MaTEMaTHUYE€CKOE BHIPAXKEHHE

1.6

OOBSICHATH (I)I/I3I/I‘-IGCKI/IC nmponecCol U CBOICTBa TCJI, B TOM YHCJI€C U B KOHTCKCTC




CUTyallMil MPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa: BbIABIATH MPUYUHHO-
CIICJICTBCHHBIC CBSI3U, CTPOUTH OOBSCHEHHWE W3 2 - 3 JOTUYECKUX IIATOB C
MOMOIIBIO 2 - 3 U3YYEHHBIX CBOWCTBA (PU3HYCCKUX SBJICHUHN, (U3NIECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTHU

1.7

pemarb pacyeTHbIe 3a7aud (OMUpPAIOUIMECs HAa CUCTeMy M3 2 - 3 ypaBHEHHUN),
UCIIONB3yd 3aKOHBI U (POpPMYIBI, CBsI3bIBarolIMe (U3MUYECKHE BEIMYMHBL: Ha
OCHOBE aHalM3a YCJIOBUS 3aJa4yd 3alUChIBaTh KPaTKO€ YCIOBUE, BBISBISTH
HEIOCTAIOUIMEe WIM H30BITOYHBbIE JaHHbIC, BHIOMpATh 3aKOHBI U (OPMYIIBL,
HEO0OXOAMMBIE ISl pEIIeHUs], MPOBOIUTh PACUEThl M OLEHUBATh PEATMCTUYHOCTD
MOJy4YEHHOTO 3HaYeHUS (PU3NUECKOIl BETUUNHBI

1.8

pacrio3HaBaTb HpO6J'IeMBI, KOTOPBIE MOXXHO PEIIUTH IIPU IIOMOULIA (bI/I3I/I‘l€CKI/IX
MCTOAOB, HCIIOJIB3Yyd OIMMCAHUC HCCICAOBAaHUA, BBIACIIATL IIPOBECPIACMOC
IMPEAIIOIOKEHNUEC, OLICHUBATDH IIPAaBUJIBHOCTD IMOPAAKA IIPOBCACHUSA UCCICIOBAHUAA,
ACJIaTb BBIBOABI, MHTCPIIPETUPOBATL PE3YJIbTAThI Hﬂ6JHOII€HPIfI " OIIBITOB

1.9

MPOBOJIUTh OMNBITHI MO HAOMIONEHUIO (PU3UYECKUX SBICHUNA WM (PUIUUYECKUX
CBOWCTB TE€J: CaMOCTOSTEIHHO COOHMparh yCTAaHOBKY M3 HM30BITOYHOTO Habopa
000pyIOBaHuUs, OIMUCHIBATH XOJ OMNbITA M €ro pe3yabrarbl, (HOPMYIUPOBATH
BBIBOJIBI

1.10

IIPOBOJIUTH IIPU HEOOXOIMMOCTH CEPUI0 MPSMbIX U3MEPEHUH, ONIPENEss CpeaHee
3HAUEHHE U3MEpPSIEeMON BeJIMYMHBI ((POKYCHOE PACCTOSIHME COOMpAIOIIeH JINH3bI),
000CHOBBIBaTh BBIOOP CIIOCO0A U3MEpPEHUS (M3MEPUTEIIBHOTO IPHOopa)

1.11

NPOBOAMTH  WCCIENOBAHME  3aBUCUMOCTEH  (U3UYECKHX  BEIMYMH  C
UCMOJIb30BAaHUEM  NPSAMBIX ~ HM3MEPEHUH:  IUIaHUPOBaTb  UCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpPATh YCTAHOBKY, (PUKCHpPOBAaTh pe3ylbTaTbl MOJYy4YEHHOU
3aBUCUMOCTU (PU3MUYECKUX BEIIMYMH B BUJE TAOMUI] U IpadUKOB, JeJaTh BHIBOIBI
0 pe3ynbTaraM MCCIe10BaHus

1.12

MPOBOAUTL KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEJIMYMH: IUIAHUPOBATH
U3MEpEeHHs], COOMPaTh SKCIIEPUMEHTAIFHYIO YCTAHOBKY U BBITIONHATH U3MEPEHHUS,
ciaeayd TPEIOKEHHOW WHCTPYKIUMW, BBIYUCIATH 3HAYECHHE BEJIMYUHBI H
AHAJIM3UPOBATh IOJYYEHHBIE pE3YyNbTarbl C YYETOM 3aJaHHOM MOTPELIHOCTH
M3MEPEHUN

1.13

coOmoarh NpaBWia TEXHUKHM O€30MacHOCTH Hpu pabore ¢ JabopaTopHBIM
o0opynoBaHuEM

1.14

pa3iauuaTh ~ OCHOBHBICE  TPHU3HAKKM  HM3YYCHHBIX  (PU3UYECKUX  MOJIENICH:
MaTepuaibHasi TOYKa, aOCOTIOTHO TBEPIOE TEJI0, TOUCUHBIM HCTOYHHK CBETA, JIy,
TOHKas JINH3a, TUTAHEeTapHast MOJIeIh aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO si/Ipa

1.15

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUS H3YyYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha WX ONHCAHUSA, HWCMHOJb3ysSd 3HAHUS O CBOWCTBAxX
(buU3NYECKUX SBICHUN U HEOOXOAUMBIE (PH3NIECKUE 3aKOHOMEPHOCTH

1.16

UCIIONB30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH H3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX HPUOOPOB M TEXHOJIOTHYECKUX MPOLECCOB MpPU
pelIeHnr y4eOHO-PAKTUYECKUX 3aj]ad, ONTUYECKHUE CXEMbI Ui TOCTPOCHHUS
M300paKeHUI B TNIOCKOM 3€pKajie U COOMPAOIICH JINH3E




1.17

MPUBOJIUTH TMPUMEPHI (HAXOAUTh WH(GOPMAIMIO O NPHUMEpPax) MPaKTHYECKOTO
UCTIONB30BaHUS (PM3MUECKUX 3HAHWN B TIOBCETHEBHOW JKU3HH JJIsi 00ECIIeUeHUS
0€30MacHOCTH MPH OOpalIeHnH ¢ MPUOOpPaMH U TEXHHUYECKHUMH YCTPOMCTBAMH,
COXPAaHEHUsSI 3J0POBBS M COOJIOACHUS HOPM JKOJOTHYECKOTO TIOBEACHHS B
OKpYyKarollen cpese

1.18

OCYUIIECTBIIATH MOUCK MHPOopMalK (HU3HUECKOTO CoiepKaHus B ceTu MHTepHerT,
CaMOCTOSITENILHO (POPMYIIUPYS MMOUCKOBBIN 3apOC, HAXOIUTh ITYTH OMPEICICHUS
JIOCTOBEPHOCTH TOJYYeHHOW HHGpOpMAIMK HAa OCHOBE HMMEIOIIMXCS 3HAHUN U
JIOTIOJTHUTEIBHBIX UCTOYHUKOB

1.19

UCTIONBb30BaTh TPU  BBHIMOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIOMYIISAPHYIO
auTeparypy (U3MUECKOro COIep KaHUs, CIIPABOYHBIC MaTepHallbl, PeCypChl CETH
WHTepHeT; BiageTh NpUEeMaMHM KOHCIEKTHPOBAHUS TEKCTa, IMPeoOpa3oBaHUs
uH(pOpMaIMU U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.20

co3aBaTh COOCTBEHHbBIE THCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
UHGOPMALIUN U3 HECKOJIBKUX MCTOUHUKOB (PU3NYECKOTO COAEPIKaHUs, MyOINYHO
IPEJICTABIATh PE3YJIbTaThl NPOEKTHOW WJIM HCCIIEN0BAaTENbCKOU AESITEIbHOCTH,
OpY 3TOM TIPAMOTHO HCIOJB30BaTb W3Y4YCHHBIM IOHATUHMHBIN  ammapar
U3y4aeMoro paszena (U3MKH M COMPOBOXKAATH BBICTYIJICHHWE IPE3CHTALUEH C
Y4ETOM OCOOCHHOCTEH ayJUTOPUN CBEPCTHUKOB

1.21

[P BBITIOJIHEHUU Y4EOHBIX MPOEKTOB M UCCIIEAOBAHUN (PU3UUYECKUX MPOILIECCOB
pacripeenatb 00sS3aHHOCTH B TPYyMNIE B COOTBETCTBUU C IIOCTaBICHHBIMHU
3aJjauaMu, CICAUTHh 3a BHINOJHEHHEM IIaHA JEHCTBUII UM KOPPEKTUPOBATH €ro,
aJIcKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJl B JEATEIbHOCTh TPYIIIHI,
BBICTpAauBaTh KOMMYHHKAaTHBHOE B3aUMOJCHCTBHE, TMPOSBIAS TOTOBHOCTD
paspemiarh KOHPIUKTHI

IIpoBepsieMble >IeMEHTHI cofiepkanus (9 Kiacc)

Kon
pasnena

OJICMCHTA

KOI[ HpOBepH €MBIC 3JICMCHTBI COACPKaHUA

8

MEXAHNWYECKUE ABJIEHUA

8.1 Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cuctema oTcuera

8.2 OTHOCHUTEIBLHOCTh MEXAaHUYECKOTO ABHUKEHUS

8.3 PaBHOMEpHOE NPSIMOIMHENHOE ABUKEHUE

8.4 HepaBHomepHoe npsimonnHelHOe ABWKeHHE. CpeaHsisi U MTHOBEHHAs
CKOpPOCTb T€Jia IPU HEPABHOMEPHOM JIBUKEHUU

8.5 VYckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBH)KEHUE
8.6 CBoOoxHoe nagenue. OnsITel [amuies
8.7 PaBHOMepHOE nBMXKEHME 1O OKpykHocTu. Ilepmony um dacrora

oOpamienus. JIuHelHass ¥ yrioBasi CKOpPOCTH. LleHTpocTpeMuTenbHOe
YCKOpPEHUE




8.8

ITepBbIii 3akoH HproTOHA

8.9 Btopoii 3akon HeroTona

8.10 Tpertuit 3akon HeroToHa

8.11 [IpuHIUII CyIIepIIO3UIIMY CHIT

8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuila TPEHUs CKOJIbKEHUS, CUJIa TPEHUS IOKOsl, APYrue
BUJIbI TPEHUS

8.14 Cuna TSDKECTH M 3aKOH BCEMUPHOTO TITOTEHHUS. YCKOpEHUE
CBOOOJIHOTO MaJCHUS

8.15 JBwxenue 1utaner Bokpyr Comnma. I[lepBas xocMudeckas CKOPOCTb.
HeBecomocTs u neperpy3ku

8.16 PaBHOBecue MarepruanbHON TOYKH. AOCOITIOTHO TBEPOE TEJIO

8.17 PaBHOBecue TBep10ro TEa ¢ 3aKpeIyICHHON OChI0 BpalieHuss. MomMeHT
cuibl. LleHTp TsKxecTn

8.18 Nmnynbce tena. I3Menenue nmmyinbca. IMimynbe cuiibt

8.19 3aKOH COXpaHEHMS UMITYJIbCa

8.20 PeaxTuBHOE IBHXKEHHE

8.21 MexaHnndeckas paboTa 1 MOIIHOCTh

8.22 Pabota cuin TspKecTH, ypyrocTH, TpeHus. CBsi3b SHEPTHH U pabOThI

8.23 [ToTenuanpHast SHEPTUS TeJa, MOAHSATOTO HaJl TOBEPXHOCTHIO 3eMITH

8.24 [ToreHumanbpHas SHEPTUS CKATOU NMPYKUHBI

8.25 Kunernueckas sneprus. Teopema 0 KHHETUUECKOW SHEPTruu

8.26 3aKOH COXpaHEHHS] MEXaHUUECKOW dHeprun

8.27 [TpakTrueckue padbOThI:

OnpeneneHue cpeaHel CKOPOCTH CKOJIbKEHUs Opycka WM JIBUKECHUS
HIapyKa MO HaKJIOHHOM TUIOCKOCTH.

OnpeneneHne yCKOpEHHs Tela MPH PaBHOYCKOPEHHOM JIBUKEHUH TIO
HAaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU

IIPU PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HauajlbHOW CKOPOCTH.

[TpoBepka THMOTE3bl: €CIU MpPU PABHOYCKOPEHHOM JIBWXKEHHUU 0Oe3
HAYaJIbHOW CKOPOCTH IYTH OTHOCSTCS KaK PsJl HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHHU OIMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTU CHJIBI TPEHMSI CKOJIBKEHUS OT CHIIBI
HOPMAJIbHOTO JIaBJICHUSI.

Omnpenenenne ko3 uirenTa TpeHus CKOIbKEHHUS.

OnpeneneHne )XeCTKOCTH MPYKUHBI.




Omnpenenenue pabOThl CHIIbI TPEHUS TIPU PABHOMEPHOM JIBHKEHUU Tella
M0 TOPU3OHTAIBHON MTOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YIOPYIOCTH TMPH MOIbEME TIpy3a C
UCTIOJIb30BaHHEM HETOIBUKHOTO U OABMYKHOTO OJIOKOB

8.28 @dusnyeckue SBICHUS B TPHUPOJE: TPUIMBBI U OTIUBBI, JIBHKEHHE
wianeT COJMHEYHOH CHCTEMBI, PEaKTUBHOE JBH)KCHUE IKHUBBIX
OpTaHU3MOB

8.29 TexHuyeckre  yYCTpPOMCTBA:  CHUJOMETp, JATYUKU  TOJOXKEHUS,

pacCTOAHUA U YCKOPEHU A, PAKCThI

9 MEXAHUWYECKUME KOJIEFAHW S 11 BOJIHBI

9.1 KoneGarenbHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHMU:
HEepuoJI, YacToTa, aMIUIUTYNA

9.2 Maremarnueckuii U NpPYKUHHBIM MasTHUKU. [IpeBpaienue sHepruu
IpU KOJIe0aTeIbHOM JBIKEHUH

9.3 3aryxatourre kojaeOanus. BeiHyxaennbie konedanus. Pesonanc

9.4 Mexanuueckue BojaHbl. CBOMCTBa MEXaHUUYECKUX BOJH. [IpononbHble 1
HorepeyHble BOJHbI. JJIMHA BOJIHBI M CKOPOCTb €€ PacHpOCTpaHEHHUS.
MexaHn4ecKkie BOJHBI B TBEPIOM Telle, CEHCMUUECKHE BOJTHBI

9.5 3ByK. I poMKOCTh U BeIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6 Wn(pa3Byk U yapTpa3ByK

9.7 [TpakTuyeckue paboTHI:
OnpeneneHne YacTOoThl M MEpHOAa KoieOaHUM MaTeMaTU4eCKOIro
MasITHUKA.
OmnpeneneHne 9acTOTHl M Ieproja KojieOaHuil Mpy>KMHHOTO MasTHUKA
HccnenoBanue 3aBUCHUMOCTHM Tiepuoa KojeOaHWH IMOJBEIIEHHOTO K
HUTH TPy3a OT JJTUHBI HATH.
HccnenoBaHue 3aBUCUMOCTH TlepuoAa KojeOaHUil  MpYKUHHOTO
MasiTHUKa OT MaccChl Tpy3a.
[TpoBepka He3aBUCUMOCTHU Mepuoja KonebaHui rpysa, MOJBEIIEHHOIO
K HHUTH, OT MacChl Tpy3a M IKECTKOCTH TPYXHHBL. V3MepeHnue
yYCKOpEeHHsI CBOOOTHOTO MaICHUS

9.8 dusnueckue sBIECHUS B MPHUPOZAE: BOCIPHUSNTHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSICEHNE, CEIICMIUYECKUE BOIHBI, IlyHAMH, 3XO

9.9 TexHUUecKre YCTPONCTBA: 3X0JIOT, UCIIOJIb30BaHUE YIIBTPa3BYKa B OBITY
U TEXHUKE

10 SJIEKTPOMAT'HUTHOE ITOJIE U 2JIEKTPOMAT'HUTHBIE BOJIHBI

10.1 ONEKTPOMarHUTHOE TMOJE. OJEKTPOMarHuTHble BOJHBL. (CBolicTBa
ANIEKTPOMArHUTHBIX BOJIH
10.2 [[Ixana 31eKTPOMAarHUTHBIX BOJIH




10.3 ONeKTpOMarHuTHasg Tmpupona cBera. CkopocTh cBeTa. BoiaHOBBIE
CBOICTBA CBETA

10.4 [TpakTuyeckue paboOTHI:
W3ydeHue cBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIBHOTO
TenedoHa

10.5 dusnyeckue SBICHUS B IpUpOAE: OMOJIOTNYECKOe JENCTBIE BUAUMOTO,
yABTPaUOIETOBOrO U PEHTTEHOBCKOTO U3Iy4eHUN

10.6 TexHuYeCcKHe yCTPONCTBA: MCIOJIb30BAHUE 3JICKTPOMATHUTHBIX BOJH
JUTSL COTOBOII CBSI3U

11 CBETOBBIE SABJIEHUA

11.1 JlyueBas mozenb cBera. MlctouHuku cBera

11.2 [IpsamomnuHeitHoe pacipoCTpaHEHHUE CBETa

11.3 Otpaxenue ceta. [nockoe 3epkao. 3akoH OTpa)KeHUs CBETa

11.4 [Ipenomnenue cBera. 3aKoH mpenomieHus ceera. [lonHoe BHyTpeHHEee
OTpakeHUE CBETa

11.5 JIunza. Xop siydeil B inH3e

11.6 OnTuueckas cucrteMa oroarnrmapara, MUKPOCKOIa U TeJIeCKoma

11.7 I'ma3 kak ontuveckas cucreMa. bim3opykocTh U JalnbHO30PKOCTh

11.8 Paznoxenue Oenoro cBeta B crekTp. OmnbiTel HbloToHa. Croxkenue
CHEKTpaJIbHbIX 1IBETOB. Jlucriepcus ceera

11.9 [TpakTrueckue padbOThI:
HccnenoBanne 3aBUCHMOCTH yIVIa OTPa)KEHUsI CBETOBOTIO JIyda OT yIvia
NaJeHUs.
N3yueHne xapakTepuCcTUK U300pakeHHs IpeMeTa B INIOCKOM 3epKalie.
HccnenoBanyue 3aBUCHMOCTH yIVIa IMPEJIOMJIEHUS CBETOBOTO Jy4a OT
yIla IaIeHNs Ha TPaHUIE "BO3AYX - CTEKIO".
[Tony4yenue n300pa>keHU ¢ TOMOIIBI0 COOUPAIOIICH JIMH3BI.
Omnpenenenue  (OKYCHOTO  PAaCCTOSHMSI M ONTHUYECKOM  CHJIBI
coOMparoIIel TUH3HI.
OnbITHI IO PA3JI0KEHUIO OEJI0T0 CBETA B CIIEKTP.
OnBITHI O BOCTIPUSATHUIO I[BETA MPEAMETOB MPU UX HAOIIOIEHUH uepe3
I[BETOBBIE (PHIIBTPHI

11.10 ®dusnyeckue sBiIeHUs B npupope: 3arMeHus Connua u JlyHbl, nBera
TeN, ONTHUYECKUE SIBIeHUS B armocdepe (uBer Heba, pedpakuus,
paayra, MUPax)

11.11 TexHHUYecKHe yCTpOICTBA: OUKHU, EPUCKOI, (hoToanmapar, ONTHYECKUE
CBETOBOJIbI

12 KBAHTOBBIE ABJIEHUA




12.1 Onbiter Pesepdopna u mimanerapHas Monmenb aromMa. Mojenb aroma
bopa

12.2 HUcnyckanne w noniomeHue ceera aroMoM. KBaHThl. JIuHeiuarbie
CIIEKTPbI

12.3 PannoaktuBHOCTB. Anb(a-, 6eTa- ¥ raMMa-u3TydeHUs

12.4 Crpoenue aromHoro szapa. HykiioHHas Mojenb aTroMHOIO sjpa.
N3oTonsl

12.5 PannoaktuBHbie npeBpanienus. [lepuoa nmonypacmnaaga aroOMHBIX siAEp

12.6 SlnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsiIOBOIO M MacCOBOTO
qucel

12.7 OHeprus cBA3M aTOMHBIX si7iep. CBA3b MAacChl U SHEPTUU

12.8 Peaknuu cunte3a u nenenust sgaep. Mcrounuwku sHepruum ConHIa U
3BE3]

12.9 Snepnas snepreTuka. JleiicTBue palMOAKTUBHBIX U3JIYYEHHI HA )KUBbBIE
OpraHU3MBbI

12.10 [TpakTuueckue paboThHI:
HabmroneHure CrulomHbIX U IMHEWYaThIX CIIEKTPOB U3JIy4EHHUSI.
HccnenoBanue TpEeKOB: U3MEPEHUE SHEPIHMM YACTHUIIbI 10 TOPMO3HOMY
nytH (1o ororpadusm).
W3mepenue pannoakTuBHOTO (hOoHA

12.11 duznyeckue SBICHUS B MPUPOE: €CTECTBEHHBIN paIu0aKTHUBHBIN (OH,
KOCMHYECKHE  JIy4M, PpPaJUOAKTHUBHOE  M3IY4EHHE  MPUPOIHBIX
MUHEpAJOB, JEHUCTBUE PANUOAKTHUBHBIX W3JIy4YEHUW HA OpraHu3M
YyeJioBeKa

12.12 TexHUYecKkre yCTpOUMCTBA: CIEKTPOCKON, HHAWBUAYAIbHBIN TO3UMETP,

KaMepa Bunscona

[Iposepsiembie Ha OI'D 1o ¢pusnke TpeOoBaHUS

K pe3yabTaTaM OCBOECHUS OCHOBHOHM 00pa30BaTeIbHON POTrPaMMBI

OCHOBHOTO OOIIIET0 00pa30BaHUs

Kon
IIPOBEPSAEMOTO
TpeOoBaHUS

1

[TpoBepsiembie TpeOOBaHUSI K IPEIMETHBIM pe3ylibTaraM 0a30BOr0 YPOBHS
OCBOCHHS OCHOBHOM 00pa30BaTe/ibHOM MPOrpaMMbl OCHOBHOTO OOIIETO

obpa3zoBanust Ha ocHOoBe PI'OC

[Tonumanue ponu GU3UKU B HAYUHOM KapTHHE MHPa;

c(OopMHpPOBaHHOCTh 0a30BBIX TMPEACTABICHUH O 3aKOHOMEPHOH CBs3M U
MO3HABAEMOCTH SBJIEHUN MPUPOABI, O pOJIU DIKCIepuMeHTa B (HU3HKE, O
cucTeMoobpa3yroliei posin GU3UKU B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTUH, 00 »HBOIMIOLMU (U3MUECKMX 3HAHUM M UX pPOIM B LEIOCTHOU
€CTeCTBEHHOHAY4YHOH KapTHMHE MHpa, O BKJIAaJ€ POCCHMCKHX M 3apyOesKHBIX




YUEHBIX-(DM3UKOB B pPa3BUTHE HAayKH, OOBSICHEHHE IPOLECCOB OKPYKAIOLIETO
MUpa, pa3BUTHUE TEXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX Marepud (BEIIECTBO W TOJE), O IBM)KEHHUH Kak crocole
CYLICCTBOBAHMSI Marepuu, 00 AarOMHO-MOJEKYIIPHOM TEOpUH CTPOCHHUS
BEIICCTBA, O (DM3MYECKON CYIIHOCTH SIBICHUH NpUPOAbl (MEXaHUYCCKUX,
TEIUIOBBIX, AIEKTPOMAarHUTHBIX U KBAHTOBBIX );

YMEHUE Pa3anudarh sBJICHU 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHHUE;

YMEHHUE pACMO3HAaBaTh MPOSBICHHE M3YYCHHBIX (DU3MYECKUX SBICHUHA B
OKPY’KaloIlleM MUpE, BbIIETAS UX CYIIECTBEHHBIE CBOICTBA (IPU3HAKHU)

BJ'Ia,I[eHI/IC OCHOBaMH ITOHATHHHOIO arapara 1 CUMBOJIMYCCKOI'O SA3bIKa (1)I/IBI/IKI/I
" UCIIOJIb30BAHUC UX JIS PCUHICHUA y‘-IGGHBIX 3aaa4,

YMCHHUC XapaKTCPHU30BaATb CBOICTBa TCII, (1)I/I3I/ILICCKI/IG SABJICHUSA W IIPOLECCCHI,
HCIIOJIb3YH q)YHHaMeHTaJIBHBIe N OMITMPUYCCKHUEC 3aKOHBL

‘YMeHue OnuchBaTh HN3Y4YCHHBIC CBOICTBA TEII K (1)I/I3I/II-IGCKI/IC SABJICHUS, UCIIOJIb3YS
q)HSquCKI/IC BCIIMYHMHBI

Bnanenne ocHOBaMH METONOB HAy4YHOTO IO3HAHUS C YYETOM COOIIIOICHUS
paBuJI OE30MaCHOTO TPY/IA:

HaOmoneHne (U3UYECKUX SIBICHUH: YMEHHE CaMOCTOSTENbHO COOHMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY M3 JaHHOro Habopa 00OpyloOBaHHs IO
WHCTPYKIMU, OIUCBHIBAaTh XOJ OIbITa U 3allUChIBaTh €ro  Pe3yJbTaThl,
(bopMyIUpOBaTh BHIBOIBI,

MPOBEJCHHUE MPSMBIX U KOCBEHHBIX HM3MEPEHHH (PU3NUYECKUX BEITUYHMH: YMECHHE
IUTAHUPOBAaTh HW3MEPEHHs, CaMOCTOSTEIBHO COOHMparTh AKCIEPUMEHTAIBHYIO
YCTaHOBKY O WHCTPYKILIUHU, BBIYUCISTH 3HAYCHHE BEIMUYMHBI U aHATH3UPOBATH
MOJYYCHHBIE pPE3YyNIbTaThl C YYEeTOM 33aJaHHOH TOTPEIIHOCTH pe3yNIbTaToB
U3MEPEHUN;

NPOBENICHIE HECIIOKHBIX AKCTIEPUMEHTAIBHBIX HCCIIEI0BAaHHUI;, CaMOCTOATEIBHO
coOuparh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY M TPOBOAUTH HCCIEIOBAHUE TIO
WHCTPYKITUH, TIPEJCTABISATH TOTYyICHHBIC 3aBUCUMOCTH (PH3UYCCKUX BEIIMYUH B
Buje Tabnmui M TpaduKOB, YYHUTHIBATh IOTPEIIHOCTH, JAeNaTh BBIBOABI IO
pe3ynbTaraM HCCIeIOBaHus

[ToHnmMaHMe XapaKTepHBIX CBOMCTB (M3NUECKUX MoJesel (MarepruaibHas TOUKa,
a0COJIIOTHO TBEPAOE TEJO, MOJENIN CTPOCHHS I'a30B, )KUJIKOCTEH U TBEPABIX TEll,
IUTaHeTapHas MOJENIb aTOMa, HYKJIOHHAs MOJENb arOMHOTO sJipa) U yMEHHue
IPUMEHSTH UX JUIsl 00bsACHEHUS (U3NYECKUX MPOLIECCOB

VYMeHne 00BACHATH (1)PI31/I‘-IGCKI/Ie mponecCel U CBOMCTBA TCJI, B TOM 4YUCJIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa, B YaCTHOCTH,
BBIABJIATE NPUYNHHO-CICACTBCHHBLIC CBA3U U CTPOUTH OOBSICHEHHE C OHOpOﬁ Ha
HN3YYCHHBIC CBOICTBa (I)I/I3I/I‘{CCKI/IX ﬂBJICHHﬁ, (I)I/ISI/I‘-ICCKI/IC 3aKOHBI,
3aKOHOMEPHOCTH U MOACIIN

YMeHue pemarb pacdyeTHble 3agaud (Ha 6aze 2 - 3 ypaBHEHUI), HMCIOJIb3Ys
3aKOHBI U (OPMYJBI, CBA3BIBAIOIIME (U3NUECKHE BEIUYMHBI, B YACTHOCTH,
3allUChIBATh KPATKOEC YCJIOBUC 3aaadd, BbBIABIATH HCAOCTAIOMIUC OaHHBIC,
BBIOMpATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE ISl €€ PELICHHUs, MCIIOJIb30BaTh
CIIPpaBOYHBIC JIAHHBIC, MPOBOAWUTL PACYCTBl MW OLCHHUBATh PCAJTUCTUYHOCTDH




MOJyYEHHOTO  3HA4eHHs  (PU3WYECKONM  BEIMYMHBL, YMEHHE  ONpPEIeNsTh
pa3sMepHOCTh (PU3UUECKON BEIIMYMHBI, TOTYYSHHON MPU PELICHUH 33/1a491

9 YMeHHe XapaKTepu30BaTh MPUHLMUIIBI ACUCTBUS TEXHUYECKUX YCTPOUCTB, B TOM
yuciie OBITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJOIMUYECKUX MPOLIECCOB 110
UX OIMCAHWIO, HCIONb3ySd 3HAHUS O CBOWCTBAX (U3MYECKHX SBICHUA U
HEoOXouMble (PU3NYECKHUE 3aKOHOMEPHOCTH

10 VYMeHue UCIOIb30BaTh 3HAHUS O (PU3MUYECKUX SIBIICHUSX B MOBCEIHEBHOW JKU3HU

Ui obecrieueHust 0€30MacCHOCTH MPH OOPALICHUH ¢ OBITOBBIMHM MPUOOpaMU U
TEXHUYECKUMU YCTPOMCTBAMMU, COXPAaHEHHUS 370POBbsi U COOJIIONEHUS HOPM
AKOJIOTMUECKOT0 TOBEICHUSI B OKPYXKAIOIICH cpejie; MOHUMaHuEe HEOOXOIUMOCTH
NPUMEHEHUS JIOCTIDKEHUH (U3MKM M TEXHOJOTHMH Ui PalHMOHAIBHOTO
IPUPOIOTIONb30BAHHUS

11

OnbIT moucka, nmpeoOpa3oBaHUsl U TPEACTABICHHUS HHPOpMAUUA (HU3UIECKOTO
COZIepKaHUS c HCTIOJIb30BAaHUEM H()OPMAITMOHHO -KOMMYHHKATUBHBIX
TEXHOJIOTHI;

YMCHHE OIICHUBATh JIOCTOBEPHOCTh IIOJIYUCHHOW WH(OPMAIMM HAa OCHOBE
HMEIOIIUXCS 3HAHUH M JOMOJIHUTEIBHBIX HCTOYHHKOB;

YMEHUE UCIIOJIH30BaTh MIPH BHINIOJHEHUN YYCOHBIX 3a/IaHUM HAYYHO-TIOMYJISIPHYIO
auTeparypy (GU3HUECKOro CONCPIKaHUS, CIIPABOYHBIC MATepPHAIIbI, PeCYpChl CETH
HNuTepHer;

BJIaJicHue 0a30BBIMA HABBIKAMU IPEOOpa30BaHUS HWHPOPMAIMH W3 OTHOU
3HAKOBOW CHCTEMBI B APYryl0; YMEHHE CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIC U
YCTHBIE COOOIIIEHUS Ha OCHOBE MH(OPMAIIH 13 HECKOJIBKUX UCTOYHHKOB

Ilepeuens 31eMeHTOB coiep)kaHus, mpoBepseMbix Ha OI'D no ¢uzuke

Kon

HpOBepH €MBIH JIEMEHT COACPIKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanundeckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcueta. OTHOCUTENBHOCTD
JIBYDKEHUS

1.2

PaBHOMepHOE M HepaBHOMepHOe nBmkeHHME. Cpenssis ckopocTe. Dopmyna as
BBIYMCIICHHSI CPEHEN CKOPOCTH:

1.3

PaBHOMeEpHOE npsiMONIMHEITHOE ABUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€a OT BPEMEHU
B CJTy4ae paBHOMEPHOTO MPSMOJIMHEHMHOTO JIBHKEHUS:

x(t) = Xo + Vit.

['papuxu 3aBUCHMOCTH OT BPEMEHH ISl MPOEKLIUU CKOPOCTH, IMTPOEKINH MepEMEIIECHNUS,
IIyTH, KOOPAUHATBI [P PABHOMEPHOM NPSAMOIUHENHOM IBUKEHUU

1.4

3aBHCHMOCTh KOOpAWHATBI TEJIa OT BPEMCHU B ClIyd4a€ PaBHOYCKOPCHHOTO
HpﬂMOJ’II/IHeI\/IIHOFO JBWXKXCHHA:




t2
X(t) =X, +V,,t+a, o

DopMyibl 1 IMPOEKIUHU [IEPEMELICHUS, ITPOCKLIUHA CKOPOCTH U NMPOCKLUUH YCKOPEHHUS
IIPY PaBHOYCKOPEHHOM IIPSIMOJIMHENHOM JABH)KCHUU:

t2
sx(t):vOX-t+aX-E,

v, () =v,, +a,-t,
ax(t) = const,
V2X2 - lez = 2a,Sx.

I'paduky 3aBUCMMOCTH OT BPEMEHM Ul MPOEKLUH YCKOPEHUs, NMPOEKLUUU CKOPOCTH,
IIPOCKLNN [EPEMEIIEHUs, KOOPAMHAThl IPH PABHOYCKOPEHHOM IPSIMOJMHEHHOM
JBHKEHUU

1.5

CBobognoe mnanenue. DopMysbl, ONUCHIBAIOIINE CBOOOJHOE TMAJCHHE Tela IO
BEpPTUKAIU (IBMIKEHUE TeJa BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH 3E€MIIN).
['papuxu 3aBUCHMOCTH OT BPEMEHH JJIsl IPOSKIIMHU YCKOPEHHsI, POCKIIUU CKOPOCTU U
KOOPJIMHATHI TIPU CBOOOTHOM TMAJICHUH TeJa [0 BEPTUKAIN

1.6

CkopocCTh PaBHOMEPHOI'O IBM)KEHUS Teja [0 OKpyKHOCTU. HampaBieHne cKopocTH.
®opmyra 1Ji BBIYUCICHHUS] CKOPOCTH YEPE3 painyC OKPYKHOCTH U EpUOJ 0OpallieHus:

27R
v="r.,
T

[lenTpocTpemurensHoe yckopeHue. HampaBienue neHTpOCTPEMUTEIBHOTO YCKOPEHHUS.
®dopmyna 1 BEHIYUCICHUS YCKOPEHUSI:

V2

& =7

®opmyria, CBI3bIBAIONIAs IEPUOJ] U YACTOTY OOpALLIEHUS:

1.7

Macca. I110THOCTE BEIIeCTRA. cDOpMYJ'Ia JJIA BBIYUCIICHUS ITJIOTHOCTHU!

PZV

1.8

Cwuta - BekTopHas ¢puszndeckas BeauynHa. CIoKeHUE CHIT

1.9

SIBnenune unepruu. [lepssiii 3akon HeroToHa

1.10

Bropoii 3akon HeroToHa:




—

F=m-a.

COHaHpaBHeHHOCTB BEKTOpPa YCKOPCHUA TCJIa U BEKTOPA CUJIbI, ﬂeﬁCTBYIOIHeﬁ Ha TCJI0

B3aumoneiictBue ten. Tperuit 3akoH HeroToHa:

— —

F F

251 — " F152

1.12

TpeHHe IIOKOA U TPCHUE CKOJIbXKXCHUA. (DOpMy.]'Ia JJI1 BBIYUCIICHUA MOAYJIA CUJIbI TPEHUSA
CKOJIBXKCHH A

F,=u-N

1.13

Hedopmarnus tena. Yapyrue u Heynpyrue aedopmamnui. 3akoH ynpyroi aedopmariu
(3akoH ['yka):

F=K-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOI'O TATOTCHHUA:

F:Gl%%&.

Cuta TshkecTd. YCKOpeHHe CBOOOIHOTO MaICHUsI.
Dopmyna AJi BEIYUCICHUS CUIIBI TSXKECTH BOJIMU3H MOBEPXHOCTH 3EMIIU:
F=mg.

JBuxenne mia"er Bokpyr Comnua. IlepBas xocmuueckas ckopoctb. HeBecomocTs u
Neperpy3Ku

1.15

Nwmnynbce Tena - BekTopHas (u3nyueckas BEITUUYHUHA.
p=mv

WIMITyIIbC CHCTEMBI TEII.
W3smenenne nmmynsca. IMITynbce cuisl

1.16

3akoH COXpaHCHUWA UMITYJIbCa JJIA SaMKHYTOI\/JI CHUCTEMBI TCJI.
P = m,V, + m,V, = const.

PeaktuBHOE ABMKEHHE

1.17

MexaHuueckas pa60Ta. dDopMlea JJIA BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fscosa.

MexaHuueckass MOIITHOCTb:




1.18

KuHetndeckas ¥ NOTCHIMAIIbHAS SHEPIHSL.
dopMyna AJI1 BBIYUCICHUS KUHETUYECKON YHEPTUHU:

Teopema 0 KHHETUYECKON YHEPTUH.
®dopMmyna AJig BBIYUCICHUS TOTCHIIMAIBHONW SHEPTUU TeJIa, MOAHATOr0 HaJl 3eMIICH:

E, = mgh
1.19 | MexaHuueckasi SHEPIUsl:

E= Ek + Ep.

3aKOH COXpaHEHUs MeXaHudeckod »sHepruu. Popmyna JyUisi 3aKOHA COXpaHEHHUS

MEXaHUYECKON IHEPIHH B OTCYTCTBUE CUJI TPEHHUS:

E = const.

[TpeBparieHrie MEXaHUUECKOW SHEPTUU MPU HAITUYUH CUJIBI TPEHUSI
1.20  |IIpocTble MeXaHU3MBI. "30JI0TO€ IPAaBUIIO" MEXaHUKH.

Peryar. MOMeHT cuiibl:

M =FL

YciioBue paBHOBecHUs pblyara:

M1+M2+...:0.

[MonBM>KHBIA M HEMTOABMKHBIN OJIOKH.

_ A'IOJICSHaﬂ
KIII mpocTeIX MEXaHU3MOB, n=
&ana‘{CHHaﬂ

1.21 JlaBiienue TBepaOrO TENA.

®opmyra 1 BBIYUCICHUS 1aBJIE€HUS TBEPAOro Tena:

JlaBnenue raza. ATMocdepHoe 1aBjIeHHE.

I'mapocTrarnueckoe qaBI€HUE BHYTPH KUJIKOCTH.

®dopmyra 1Jig BBIYUCICHUS 1aBJICHUS BHYTPH KUIKOCTHU:

p - pgh + paTM

1.22  |3akon I[lackans. ['uapasBnnyeckuii npecc
1.23  |3axon Apxumena. @opmyna Uisl ONPEAEIEHUS BbITAIKUBAIOIIEH CHUJIBI, EHCTBYIOLIEH




Ha TCJIO, MOTPYKECHHOC B XXUJAKOCTH HUJIM I'a3:
FApX. =pgVv.

Ycnosue mraBanus tena. IlmaBanue CYI0B 1 BO3yXOIIJIaBaHUC

1.24

Mexanudeckue KoneOaHWs. AMIUTUTYIa, MEpPHOA M dYacTtoTra Konebanuil. Dopmyrna,

1

CBA3BIBAIOIAS YACTOTY U Tlepuof konedanmit: V = —

1.25

Marematuyeckuii ¥ HNPYKUHHBIM  MadATHUKU. lIpeBpamienue sHeprum npu
KoJ1e0aTenbHOM JBH)KEHUH

1.26

3aryxaromue konebanus. Boinyxaennsie konebanus. Pezonanc

1.27

Mexanndeckue BoiaHbI. [IpomonbHbIE U MONIEpeUHbIe BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH
pacrpoCcTpaHeH sl BOJIHBIL:

A=v-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpaskeHue 3ByKOBOM BOJIHBI Ha I'PAHULIE ABYX Cpel.
WNudpa3Byk U ynbTpa3ByK

1.29

[TpakTrueckue paboThI

W3mepenue cpeHel TUIOTHOCTH BEIIeCTBA; apXUMEIOBOM CHIIBI, KECTKOCTH MPYKUHBL;
ko3 puLeHTa TPEHUsI CKOIbKEHUS; paOOThl CUIIBI TPEHUS, CHUIIBl YIPYTOCTH; CpeIHen
CKOpOCTH JBMXKEHMsI Opycka I0 HAKJIOHHOW IUIOCKOCTH; YCKOpeHHsl Opycka mpu
IBUKEHUM TI0 HAKJIOHHOM  IUIOCKOCTHM;, 4YacTOTHl W Tepuoja  KoleOaHHid
MAaTeMAaTuvdCCKOro MassTHHKa;, 4aCTOThlI U IIE€pHUOa KoJIeOaHui IMPY)KMHHOT'O MasiTHUKA,
MOMEHTa CHJIbI, IEHCTBYIOIIErO Ha phluar; padoThl CUJIBI YIIPYTOCTH MPHU MOABEME Tpy3a
C MOMOIIbIO HEMOJABMHOTO OJIOKa; paboThl CHUJIBI YIPYTOCTH IpPH MHOABEME Ipy3a C
MOMOIIIBIO TIOABMKHOTO OJIOKA.

WccnenoBanne 3aBUCUMOCTH apXUMEIOBOM CHUITBI OT 00beMa MOTPY>KEHHON YacTh Tena
U OT TUIOTHOCTH XKUAKOCTH; HE3aBUCHMOCTH BBITAJIKHBAIOIIEH CHIIBI OT MacChl Tena;
CUJIBI TPCHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOTO JABJICHUA W OT pOJda IMOBEPXHOCTH,
CWJIBI YIPYTrOCTH, BO3HHKAIONIEH B MPYXUHE, OT CTENEHU ae(opManuu MPYKHHBL;
yCKOpeHHUs Opycka OT yIiila HakJIOHA HampaBJISIONIEH; meproja (4acToThl) KoJeOaHui
HUTSHOTO MasTHHKA OT AJMUHBI HUTH; MEpHoAa KojeOaHWW MPYKUHHOTO MasTHHKA OT
MacCchl Tpy3a W JKECTKOCTH TIPYXKXUHBI, WCCIEJIOBAaHUE HE3aBHCHMOCTH TEPHOJIA
KoJIeOaHUN HUTSIHOTO MasiTHUKA OT MacChl rpy3a.

[TpoBepka ycioBHS paBHOBECHS phluara

1.30

duszndeckue SBICHUS B MpUPOAC: MPUMEPLI ABHUKCHUA C PAa3IMYHBIMHU CKOPOCTSAMU B
J)KHMBOI M HEXKHBOU npupoxac, ,Z[CI>'ICTBI/IC CUJIbI TPCHUA B IPUPOAC U TCXHUKE, TPHUIJIMBBI U
OTJIMBBI, ABHXCHUC IIJIAHCT ComnxeuHoit CHUCTEMbI, PCAKTHUBHOC JBWIKXCHUC IKHBBIX
OpTraHu3MOB, pbl4aru B TCJIC YCJIIOBCKA, BJIMAHUC aTMOC(I)epHOTO JaBJICHHUA Ha JKHBOM
OopraHu3M, IIJIaBaHUC pI)I6, BOCIIpHUATUC 3BYKOB JKUBOTHBIMH, 3EMIICTPACCHUC,
celicMUYECKHe BOJIHBI, TYHaAMH, 3XO

1.31

TexHuueckue yCTpOﬁCTBaI CIIMAOMCETP, AATUYUKU IMOJIOKCHUA, paCCTOAHUA U YCKOPCHUA,
JUHAMOMCTpP, IOAIIMITHUKH, PAaKEThI, pbIYar, IMOJIBIKHBIA U HGHO,ZIBI/I)KHI)II\/'I 6J'IOKI/I,
HAKJIOHHAadA IUIOCKOCTH, IIPOCTBIC MCXAHU3MbI B 6BITy, COOGH_IaIOH.[I/ICCH COCYIHI,




YCTPOWCTBO BOJOIIPOBOJA, THAPABIUYCCKHNA MTPecc, MAaHOMETpP, OapoMeTp, BEICOTOMED,
MOPIIHEBOW HACOC, apEOMETP, SXOJIOT, UCIIOIb30BAHUE YIBTPA3BYKa B OBITY U TEXHHUKE

2 TEIUVIOBBIE ABJIEHUA
2.1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHMS BEIECTBA.
Mopnenu TBEpOrO, )KUIKOIO M ra3000pa3HOro cocTosiHUM BemiecTBa. Kpucraminueckue
u amop(HBIE Tena
2.2 JBmwxeHnue yactuil BeniectBa. CBsi3b CKOPOCTH JBMIKECHUSI YACTHUI[ C TEMIIEPATypOM.
BpoynoBckoe nBuxenue, muddysus
23 CMaurBaHu€ U KalWUISIPHBIE SIBICHUS
24 TemnnoBoe paclIMpeHne U CKaTHe
2.5 TemnoBoe paBHOBECHE
2.6 Buytpennsist sHeprus. Pabora u Teruionepenaya Kak crocoObl H3MEHEHHsI BHYTPEHHEN
JHEPruu
2.7 Buae! Teronepenauu: TEIIONPOBOAHOCTD, KOHBEKIIMS, N3JIy4YEHUE
2.8 HarpeBanue u oxnaxaenue ten. KonudecTBo TemoTsl. YaenbHas TEI0EMKOCTb:
Q = Cm(tz - tl)
2.9 3aKOH COXpaHEHUs SHEPTUHU B TEIUIOBBIX IIpOLEccax. YpaBHEHHE TEIUIOBOTO OanaHca:
Q+Qr+..=0
2.10 |Hcnapenue u koHaeHcanus. M3meHeHe BHYTpeHHENH SHEPTUU B MIPOLIECCe UCTIApEHUs U
KoHJeHcaruK. Kunenue xKuakocTu. YienbHas TeroTa napooopa3oBaHms:
_Q
"
2.11 BrnaxnocTs Bo3myxa
2.12  |IlnaBnenue W KpucTtaumsanus. V3mMeHeHHe BHYTpEeHHEW >HEpPruu Npu IUIABIECHUU U
KPUCTAJIN3aLUK. YAEJIbHas TEIUIOTA IIJIaBJICHU:
_Q
-
2.13 | BHyTpeHHss 3Heprus CropaHus TOIIMBA. YIeJIbHas TEIJI0TA CrOPaHus TOIUINBA:
_Q
9= m
2.14 [TpuntMB! paboTel TerioBbix Asurareneid. KI1/] renmoBoro apurarens
2.15 |IIpaktuueckue paboOThI

I/I3MepeHHe YJIeJTI)HOfI TCIINIOEMKOCTU  MCTAJUIMYCCKOIO MUJIMHApA, KOJIUYCCTBA




TEIJIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOM Temrmeparypbl (MKCHPOBAaHHOW MAacChl, B
KOTOPYIO OIIYHICH HaneTBIﬁ MUJIIMHAP, KOJUYCCTBA TCIJIOTHI, OTAAHHOIO HArpCThIM
HWIMHIPOM, MOCIIe OMyCKaHHs €ro B BOAY KOMHATHOM TemImepaTypbl; OTHOCUTEIbHON
BJIQYKHOCTH BO3/1yXa; Y/IeJIbHON TEIUIOTHI IJIABJICHUS JIbJA.

HccnenoBanue M3MEHEHUs TEMIIEpaTypbl BOABI MPU PA3IUYHBIX YCIOBUSX; SIBICHUSA
TETI000MEHA MPU CMEIIMBAHUH XOJIOJHON M Topsde BOJIbI; poliecca UCTIapeHHUs

2.16 |®usnueckue ABICHUS B IPUPOJE: TOBEPXHOCTHOE HATSKEHUE U KaIIMJUISIPHbBIE SBJICHUS
B IIPUpPOJE, KpUCTAUIBl B Ipupozae, usinydeHue CoiHua, 3amMep3aHHe BOIOEMOB,
MOpCKHUe Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHera

2.17 |TexHunyeckue ycCTpOMCTBA: KalWJUISIPbl, IPUMEPHl MCIIOJIB30BAHUS KPUCTAJUIOB,
KUAKOCTHBIA TEPMOMETp, JAaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHHUS JOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBasi TypOuHa, JBUTaTeIb BHYTPEHHETO CTOPaHHS

3 OJIEKTPOMAT'HUTHBIE ABJIEHNA

3.1 Onexrpusanus Tei. /[Ba Buaa JMEKTpUYECKUX 3aps10B

3.2 B3aumoneiictBue 3apskeHHBIX Ten. 3akoH Kynona

33 3aKOH COXpaHEHUs NEKTPUUECKOI0 3apsia

34 Onexkrpuueckoe  nose.  HanpspbkeHHOCTs — anekTpuyeckoro  nonst.  I[IpuHnmn
CYIEPHO3ULINH JIEKTPUUECKUX MoJIeH (Ha KAYECTBEHHOM YPOBHE)

3.5 Hocurenu anekrpuyeckux 3apsaoB. JJelcTBUE IEKTPUYECKOTO MO Ha MIEKTPUYECKUE
3apsabl. IIpoBOOHUKY U IUANIEKTPUKH

3.6 ITocTosiHHBIA d2neKTpUuecKUd TOK. JlelicTBUsA dnekTpuueckoro Toka. Cuila ToOKa.
Hanpsxenue.

t

3.7 DNEeKTPUUECKOE COMPOTHUBIIEHUE. YIETbHOE AEKTPUUECKOE COMIPOTUBIICHHE:

3.8 3akoH Oma U1l y4acTKa JIEKTPUIECKON LENH:

3.9 [TocnenoBarenbHOE COETUHEHUE TPOBOTHUKOB:

Il :IZ;U:UI +U2;R:R1 +R2.
HapaJIJ'ICJILHOG COCAUHCHHC ITPOBOAHHUKOB PABHOT'O COITPOTHUBJICHU:




R
Uj=UgI=h+b;R:“§z

CMelaHHbIe COCAUHCHHA ITPOBOAHHNKOB

3.10 |PaboTa 1 MOIIHOCTH AIEKTPUUECKOTO TOKA.
A=U-1-;,P=U"1

3.11  |3axon Ixoyns-Jlenna:

Q=F 'Rt

3.12  |OnbeiT Opcrena. MarHutHOE 1oJ€ OpsIMOTO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHOM
WHIYKIAH

3.13 | MarauTHO€ noJjie MOCTOSSHHOTO MaruuTa. B3anmoaeicTBue moCTOSHHBIX MATHUTOB

3.14 | leificTBME MarHUTHOIO HOJISl HA MPOBOIHUK C TOKOM

3.15 | Onbrtel @apages. SBnenue anekrpoMarauTHol uHykuu. [Ipasuio Jlenua

3.16 |IIpakTuueckue paboOThI

H3mepeHne IeKTpUYEeCKOr0 COMPOTHUBICHUS PE3UCTOPA; MOIIHOCTU 3JICKTPUYECKOTO
TOKa; pabOThl AEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTU CHJIBI TOKAa, BO3HHMKAIOIIETO B MPOBOAHHKE (PE3UCTOPHI,
JamIio4ka), OT HalpspKEHUsI Ha KOHIaX MPOBOJHUKA; 3aBUCUMOCTH COIPOTHBIICHUS OT
JUTMHBI TIPOBOJHHKA, IJIOIA/IM €r0 MOMEePEYHOr0 CEYEHHUS U YIEeIbHOTO COPOTHUBRICHHUS.
[TpoBepka mpaBwia Ui 3JIEKTPUYECKOTO HANPSDKEHUS IMPU  MOCIel0BareIbHOM
COCIMHEHUU IIPOBOJHUKOB; TIpaBHia M CHJBl D3JIEKTPUUYECKOTO TOKa IIpH
napajyuleIbHOM COEIMHEHUH MPOBOJHUKOB (PE3UCTOPHI U JIaMIIOUKa)

3.17 |®usuueckue SBIEHUS B TPHUPOJAE: IJIEKTPUUECKHUE SBICHUS B  armocdepe,
ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Moje 3eMiH, Apeild MoatocoB, poib
MarHUTHOTO I0JIA JUIsl )KU3HU Ha 3eMJle, OJIIPHOE CUSTHUE

3.18 |TexHuueckue ycCTpOMCTBA: DJIEKTPOCKOIN, aMIIEPMETP, BOJBTMETpP, PEOCTaT, CUETUUK
SNEKTPUYECKOM  PHEPIUH, AIEKTPOOCBETHTEIbHBIE  MPHUOOPHI,  HarpeBaTellbHbIE
AIIEKTPONIPUOOPHI  (MPUMEPHI), IMEKTPUUYECKUE TPEIOXPAHUTENN, OIEKTPOMArHUT,
AIIEKTPOJBUTATEND ITIOCTOSHHOTO TOKa, FEHEPATOP IMOCTOSHHOIO TOKa

3.19 |DOnexkrpoMarHuTHbIE BOIHBI. I1Ikana aneKTpoMarHUTHBIX BOJIH

3.20  |JIyuesas monenb cBeta. [IpsMonnHeitHOE pacpOCTpaHEHHE CBETA

3.21 3akoH oTpakeHHus cBeTa. [limockoe 3epkano

3.22  |IIpenomiieHrE cBETA. 3aKOH MPETIOMIIEHUS CBETA

3.23 | lucnepcus cBeTa

3.24  |JIunza. Xox ny4deit B tuH3e. DOKYyCHOE paccTOsTHUE TUH3bI. ONTHYECKas CUJIa JTUH3BI:

D=1/F




3.25

['ma3 xak ontuyeckas cucrema. OnTudeckue mprudopsI

3.26 |IIpakTuueckue paboThI
N3mepenue onTHYECKOW CWIIBI coOWparomieil JuH3bI, (OKYCHOTO pacCTOSHHS
coOuparomiel JIMH3bI ([0 CBOMCTBY paBEHCTBA pa3MEpOB MpEAMETa M H300paKeHHUs,
KOTJIa TIPEIMET PACTIONIOKEH B JBOMHOM (POKYCE), ITOKA3aTels MPEIOMIICHUS CTEKIIA.
HccnenoBanue cBoWCTBAa H300pa)KeHHs, MOIYYEHHOTO C TIOMOILBIO coOuparomen
JIMH3bI, U3MEHEHUS (DOKYCHOTO PACCTOSHUS JIBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH yIjla
MIPEJIOMJIEHUS] CBETOBOIO JIyya OT yIvia MaJeHHs Ha rpaHuLe "BO3AyX - CTEKIO"

3.27 ®dusnueckue siBiaeHus B npupoae: 3armeHus Connua v JIyHbl, 1BeTa TEJ, ONTUYECKUE
sBJIeHNs B atMocdepe (1BeT Heba, pedpakius, paayra, MUPax)

3.28 | TexHuWYeCKHE YCTPOMCTBA: OYKHU, IEPUCKOII, (pOTOAIITapaT, ONTUUECKHUE CBETOBOIBI

4 KBAHTOBBIE ABJIEHUA

4.1 PagnoaktuBHOCTh. Anb(a-, 6eTa-, ramma-u3nydenus. Peakuuu anbda- u 6era-pacmnaga

4.2 OmnsiTel Pesepdopaa o paccesHuto anbda-uactuil. [Inanerapuas moaens aroma

4.3 CocrtaB aromMHOrO s1pa. M3otorbl

4.4 [lepuon nonypacmnaja aTOMHBIX sJ1€p

4.5 Snepuble peakuuu. 3aKOHBI COXPaHEHUS 3apsJ0OBOTO U MaCCOBOTO YHCEI

4.6 duznyeckre SIBICHUS B MPHUPOJIE: €CTECTBCHHBIN PaJIMOAKTUBHBIN (DOH, KOCMUYECKUC
Jy4d, paJuOaKTUBHOE W3JIyYEHHUE MPUPOJHBIX MUHEPAJOB, ACHCTBUE PAJIUOAKTUBHBIX
W3JIy4CHUI Ha OPTaHU3M YeJIOBEKa

4.7 TexHHYecKkre yCTPOMCTBA: CHEKTPOCKON, HWHAWBUIAYAJIbHBIM JTO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHAasd SHCPIreTHUKaA




AHHOTAMs K padoyeil mporpaMMe OCHOBHOM IIKOJIBI Y4eOHOIO mpeaMera

«DPuzukay» (7-9 kiaacc)

Mecto B yueOHOM
TUTaHE/HeIeTbHAS
Harpyska

OcHOBHOI ypoBEHb 00pa30BaHMS:
y4eOHbI 11aH 7-8 Kilacc 2 yaca B HEJIeIO ,
yaeOHbIH TU1aH 9 kitace 3 yaca B HEJIEIIO

bazoBsrit/mpodribHbIH/
yrIIyOJIeHHBIH/KYpC.
Ob6ocHOBaHKME BBIOOpA

Kypca

[IporpaMMa MOJHOCTHIO OTpa)kaeT 0a30BbIl ypOBEHb MOATOTOBKH
IIKOJIbHUKOB

JIOKyMEHTBI B OCHOBE
COCTaBJIeHUsI paboueit
IIPOTrpaMMBbI

1. ®I'OC OO0

2. ®usuka. Paboune nporpammel. [IpeameTHas uHUS y9eOHUKOB
"IlpocBemenne”. 7-9  kimaccel: mocobue A ydUTeeH
obmeobpaszoar. yupexnaenuit/ W.M.Ileppimkun, A.W.1BaHOB.-
M.: Ilpoceemienue, 2025.

3. [Ipuka3z Munnpocsemenusi Poccun ot 18.05.2023 Ne370 (pen.
Ot 19.03.2024) «O6 YTBEPKICHUN benepanbHOI
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111er0o 00pa30BaHUs»

VueOHUKHM

Pabouas mporpamma opueHTUpOBaHA HA UCTOIb30BaHue JTuHIE OMK
yuebHuka «®Dusuka »: yueOHUK s obireoOpazosar. Opranuzaiuii
N .M.Ileppiiknn, A.WM.WBanoB; Poc. akan. nHayk, Poc. akan.
obpazoBanus, n3a-Bo "IIpocsemienue".- M.: [Ipocsemenne, 2025.

Hpyrue nocoOus (ecnu
HCTIOB3YIOTCSA )

1. ®dusuka. 3amaunuk. 7-9 kmacc. / II.A. Apremenkos, 1. A.
Jlomauenkos, 0. A. ITane6parues; [mon pen. FO.A. IlaneOparueB]; —
M: IIpocsemenue, 2022.

2. ®usuka. Terpaab-npaktukym. 7-9 knacc. / JI.A. ApTeMeHKOB,
B. B. benara, H.1. Boponnosa; nox pen. FO.A. IlaneGparues]; — M:
[Ipoceemnienue, 2024.

3. ®usuka. Terpanp-TpeHaxep. 7-9 knacc. / J[.A. ApTeMeHKOB,
B. B. benara, H.U. Boponnosa; [mox pen. FO.A. Tlane6parues]; — M:
[Ipocsemienue, 2024.

4. ®uszuka. Terpanp-sk3amenarop.7- 9 knacc. / B.B. XKypasines;
[mox pen. FO.A. TlaneOparues]; — M: IIpocsemenue, 2024.

DNEeKTPOHHBIE PECYPCHI

e http://www. uchi.ru

e http://interneturok.ru

e https://foxford,ru

e http://yaklass.ru
http://lesson.edu.ru
https://content.edsoo.ru/lab/item
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