,ﬂ,OKYMEHT noanncaH 3ﬂeKTpOHHOI7I noanucbio.
MUWHUCTEPCTBO MIPOCBEIMIEHUSA POCCUIICKON ®EJEPAIINN
MunucrepcrBo oopasosanusi Ilpumopckoro kpas

AIMHHHCTPAUHA Y CCYPHIICKOT0 FOPOACKOr0 OKpyra

MBOY COII Ne31
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
[IIMO yuureneit 3amecTtuTenb qupekropa  Jupektop
MaTeMaTHKU U (PU3UKU o YBP
Crapkun C. /1.
[onomapes H.K. TImurpenko JLH, 1lpukas Ne 63
[Iporokos Ne 12 IIporoxoin Ne 12 ot «31»07 2024r.
oT «31» 07 2024 r. ot «31» 07 2024 r.
PABOYAS ITPOI'PAMMA

(ID 4418545)

y4eOHoro npeamera «®@usnka. bazoBbiil ypoBeHb)

u1st oOygaromuxcst 7-9 kKjaccoB

r. Yccypuiick 2024 r.



,ﬂ,OKYMEHT noanncaH 3J'IeKTpOHHOI7I noanucbio.

INOACHUTEJIBHASA 3AIIMCKA

ITporpaMMa 1o (Qu3uMKe Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHUsA
COCTaBJIEHA Ha OCHOBE IOJIO)KEHUN M TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€rom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « uznkay.

ConmepxxaHue mnporpamMmbl 10 (PU3MKE HANpPaBIEHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYAIOIIMXCS M OpraHMU3alUil0 H3y4eHUs
¢u3MKN Ha JAESITENbHOCTHON OcHOBe. B mporpamme mo ¢Qusuke y4dMTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METAalPEIMETHBIM pE3yJIbTaTaM O0YUYEHHMsI, a TAKXKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTI'O O0IIIEro 00pa3oBaHMUs.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT NpUMEpPHYIO MOCIe0BATEIbHOCTD
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUs IPEIMETHOIO COJAEpP)KAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIINXCS.

[IporpaMma mo Qusuke paszpaboTaHa € LEIbIO OKa3aHUS METOIUYECKON
MOMOIIH YUYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIpEeIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIUM JIJIs1 €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IOCKOJBKY (U3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, HW3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U (Qu3UUeCcKoM
reorpadueil, BHOCUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
npenocTaBisieT HauOosiee sCHble OOpa3lpl MNPUMEHEHHWS HAyYyHOrO METOo]a
MO3HAHMS, TO €CTh CII0CO0a MOTYYSHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa W3 IIaBHBIX 3a7ad (PU3MYECKOro OOpa3oBaHMS B CTPYKType OOIIEro
o0pa3oBaHUsl COCTOMT B (POPMUPOBAHHUU €CTECTBEHHOHAYYHOM TI'PAMOTHOCTU H
UHTEepeca K HayKe y 00y4arouuxcs.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoiaraeT OBJIAJEHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBaTH  JAaHHbIE W  HCIOJb30BaTh  HAYYHbBIE
J0Ka3aTeNNbCTBA JUIsl TOTYYEHHSI BBIBOJIOB.

Ilenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBaHusi yueOHoro mpenMera «@Dusuka» B
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oOpa3oBaTenbHbIX oOpranum3zanusx Poccuiickoit ®@exepanuu, peamu3yrOIIMX
OCHOBHBIE  00I11€00pa3oBaTeIbHbIE MPOrPAMMBbI, YTBEPKIAEHHOW peIICHHEM
Komnerun Munucrepctsa npocseienusi Poccuiickoit deaeparuu (MpoTOKO OT 3

nexaopst 2019 r. Ne ITK4BH).
Hean usyyenus pusuku:

npuoOpeTeHue HHTepeca U CTpEeMJICHHS OOydYaloluXcs K HaydHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHE HMX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CHOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUs U (OPMUPOBAHUE
MCCJIEIOBATEIBLCKOTO OTHOIIECHHS K OKPYXKAIOIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3yjabTaTa H3ydeHUs
OCHOB CTPOEHUSI MAaTEPUH U (PyH/IaMEHTAIIbHBIX 3aKOHOB (DM3HUKU;
dbopmupoBaHUE MpEACTaBICHUN O poyid (U3UKKU [JISi PA3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TpPEACTAaBIEHUI O  BO3MOXHBIX  chepax  Oymyuieit
npoecCHOHANTLHON AESTENHHOCTH, CBSI3aHHON ¢ (DM3UKOMU, MOATOTOBKA K
JanbHeieMy 00y4eHHUI0 B 3TOM HallpaBiICHUH.

JlocTrKEeHHe 3TUX IeNed MporpaMMbl 1Mo (pU3MKEe Ha YPOBHE OCHOBHOTO
o01m1ero o0pa3oBaHus 00eCIeYNBACTCs PEIICHUEM CIIEIYIOMNX 3a1aY:

NpHOOpeTEeHNEe 3HAHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYCCKUX, TEIUIOBBIX, JJICKTPHUUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX

npruoOpeTeHNUEe YMEHUN ONKMCHIBATh U OOBSICHITh (DU3NYCCKUE SIBIICHUS C
UCIIOJTb30BaHUEM TIOJYICHHBIX 3HAHUA;,

OCBOCHHE METOJIOB pEIICHUS MPOCTCHINMUX Pacy€THBIX 3a7ad ¢
UCTIOJIb30BAHNUEM busnveckux MOJIeIIeH, TBOPYECKUX u
NPaKTUKOOPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOIIOAATh IPUPOJIHBIC SBJICHUS W BBITIOJHATH OIBITHI,
1abopaTtopHble  pabOTHI M AKCIICPUMEHTAIBHBIC HCCICIOBAHUSI  C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX TIPHOOPOB;

ocBocHHE TIPUEMOB PabOThI ¢ MH(POpPMaLUMEH (U3HMUECKOTO COMEpIKAHMS,
BKJTIOYAst HHPOPMAIIMIO O COBPEMEHHBIX JAOCTHIKECHUSIX (DU3UKHU, aHAIHU3 U
KPUTHYECKOE OIICHWBaHNE WH(POPMAITUH;

3HAKOMCTBO €O c(hepamu TpoeCcCHOHATIEHON EeATeTbHOCTH, CBSI3aHHBIMU
¢ (Qu3MKOW, W COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTH)KEHUSIX (PU3UYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypPOBHE OCHOBHOT'O OOIIETO

obpasoBanus oTBoaUTCs 238 "acoB: B 7 Kiacce — 68 "acoB (2 yaca B HEZEN0), B 8
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Kiacce — 68 yacoB (2 vaca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B HeZel0).

[Ipennaraemserii B mporpamMmMe 1o (usmuke nepedeHb 1abopaTopHBIX padboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIM XapaKTep, YUUTEIb JIeJIaeT BHIOOp MPOBEICHUS
7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
00ydJaromuxcsi, CUCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpesiaraeMbIX B paMKax
OCHOBHOTO T'OCYJIapCTBEHHOTO 3K3aMeHa 1o (hHu3HKe.

COJEPXKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B MO3HAHUHU OKPY:KAK0IIEro MUpa.

@usnka — Hayka o mnpupone. fABineHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3mepenune ¢usnyeckux BenuuuH. Dusnueckue
npudopsl. [Torpemnocts n3mepennit. MexxayHapoHasi CUCTEMa €IHHII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAyuYHbI METOJ TMO3HAHMS: HAOJIOJIEHUE, MOCTAHOBKA HAYyYHOIO
BONPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHHE
Habmogaemoro spieHus. Onucanne GU3NUECKUX SBJICHUM ¢ TOMOIIBIO MOJIEIICH.

Hemoncmpauyuu.

1. MexaHudeckue, TEIUJIOBbIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. @uznyeckue mpuOOPHI U MPOLEAypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOIO MpUudopa.
2. N3mepenune pacCTOAHUN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TETA.
4. OmnpeneneHue pa3sMepoB MabIX TeJ.
5. M3mepenue Temmeparypsl HNpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeneHue mccnenoBaHus MO IMPOBEPKE TMIOTE3bI: NAJBHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIble, 4eM OOJbIIe BhICOTA
IyCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.
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JBr>kenne dacTtull BemiecTBa. CBsI3b CKOPOCTH JABMIKEHHMSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEU U TBEPABIX
(kpucTammieckux) Tel. B3anMocCBs3b MEXK]y CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHbhIX COCTOSHUSAX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUXKECHHUS.

2. Habmonenue nuddysum.

3. HabGmomenue  siBmeHWi,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH

OTTAJIKMBAaHUEM YaCTHUIL] BEIIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OneHka JuMaMeTpa aroMa METOJAOM psiioB  (C  UCIOJIb30BAHUEM

dboTorpadwuii).

2. OmbITH IO HAOTIOACHUIO TETJIOBOTO PACIIUPEHHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe JBUXKEHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeniHsisi CKOPOCTh MPU HEPABHOMEPHOM IBUWKEHUHM. Pacuér myTtu u
BPEMEHU JBUKEHHUS.

SBnenne uHepUMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
0o0BEMa BelecTBa.

Cuita Kak XapakTepucTHKa B3auMozencTBus Ten. Cuia ynpyroctd M 3aKoH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TsokecTu. Cuila TshKecTH Ha qpyrux mianerax. Bec tena. Hesecomocts. CnoxeHnue
CWJI, HaIlpaBJEHHBIX MO OJHOM mpsMoil. PaBHozaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.

Jlemoncmpayuu.

1. HaGnroneHue MexaHHMUECKOTO JIBHXKEHHUS Tela.

2. HM3mepeHune CKOpoCTH NPSMOJIMHENHOTO JBHKEHUS.

3. HaOnroneHue sBiI€HUS HHEPLIHH.

4. HaOmroneHue u3MeHEeHUs: CKOPOCTHU MPHU B3aUMOJIEHCTBUH TEII.

5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.

6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.

Jlabopamopuvie pabomul u onvimol.
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1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABMKEHHUS (IIIApUKA B XKUJKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbKEHHUS Opycka WIIM IapuKa IO
HAKJIOHHOMW IIOCKOCTH.

3. OnpexeneHue MIOTHOCTH TBEPAOTO TeA.

4. ONbITHI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTb pacTsDKEHUA (AedopMaliim)
MPY>KUHBI OT MIPUII0KEHHON CUIIBI.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIKOCTEH 1 ra30B.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJieHUs rasa oTr oOb&Mma, TemrepaTypbl. llepemaua naBneHus
TBEPABIMU TEJNAMH, KUIAKOCTSIMU MU razaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS S>KUIKOCTH OT TIyOwHbl. [mapocraTudeckuit
napajokc. Coobmatoiuecs: cocyabl. ['uapaBianueckne MeXaHU3MBl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIeCTBOBaHUS
Bo3aAyHONH o0onouku 3emum. OmnbiT Toppudennmu. M3mepenue atmochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 17151 U3MEpPEHHs aTMOC(PEPHOTO 1aBICHUSI.

JlericTBue XKUIAKOCTH M rasa Ha IOIPYKEHHOE B HUX TesO. BelTamkuBaronas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[Iepenaua naBieHUs KUJIKOCTHIO U Fa30M.

CooOmatromuecs COCy/Ibl.

['mapaBnuueckuu mpecc.

[IposiBinenue necTBUs aTMOCPEPHOTO JABICHUS.

3aBUCHMOCTh BBITAJTKUBAIONIEH CHIIBI OT 00BbEMa MOTPYKEHHOW dYacTh

T€JIa U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHME IUIaBaHUs TEN: IJABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOLIEHUS MJIOTHOCTEN TEJa U AKUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHON B
KUJKOCTh YaCTH TEJNA.

2. OnpeneneHue  BBITAJIKUBAIOLICW  CHUJIbI, JCHCTBYIOIIEH Ha  TeEJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

o vk w N R
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4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKMBAIOIIECH CHIIBI,
JEHCTBYIOIE Ha TEJIO0 B JKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTh YACTH TEJIA U OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UWIM KOHCTPYMPOBAaHHUE JIOAKH H
OIIpelIeICHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas paboTa. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecusi pbryara. I[IlpuMeHeHue mpaBuiia paBHOBECHUsS pbluara K OJIOKY.
«3onoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHLHMANbHAs SHEPIUS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU30HTAIBHOU ITOBEPXHOCTH.

2. HccrnenoBaHue yCIIOBUM PaBHOBECHS pblyara.

3. Wsmepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.

8 KIIACC

Pa3nea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3smepbl aTOMOB M MOJIEKYJ. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, KUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tesna. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUNW MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
CMmaunBaHNe U KallWUISIPHBIE sIBJICHUS. TemIoBoe paclliupeHue U CKaThe.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUYKEHHUS
yacTull. BHyTpeHnsiss sHeprusi. CrnocoObl HM3MEHEHHsS] BHYTPEHHEH HHEPTuu:
Terionepegaya U COBEpUICHUE paboThI. Bunpr TEIJIONEPEAAUH:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IyYEHHUE.

KomnyecTBo TeroThl. YenabHas TEIIOEMKOCTh BeIecTBa. TermiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEpPAECBAHUE KPUCTAJUIMYECKUX BELIECTB. YJEJbHAsl TEIUIOTA IUIaBJIEHUS.
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[TapooOpazoBanue u kouzaeHcamus. Mcmapenme. Kunenme. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTypbhl KHIIEHHA OT aTMOoc(hepHOro
JABJICHHS.
Bnaxnocts Bo3ayxa.
OHeprus TOIIMBa. Y AeNIbHAs TEIIOTa CTOPAHUS.
[Mpunuuner pabotel TemnoBbix asurareneit KIIJ| temmoBoro asuraresns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.
3aKOH COXPAHEHUS U MPEBPALLICHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.
Hemoncmpayuu.
1. HabmroneHue OpOyHOBCKOTO ABUKEHUS.
Ha6monenue nuddysun.
HabGnrogenue siBjieHU cMaurBaHUs U KaUJUISIPHBIX SIBJICHUH.
HabGnronenue TemioBoro paciuupeHus Ted.
W3MeHeHne AaBieHus ra3a npu U3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIQXKICHHH.
6. I[lpaBuiia u3MepeHus TEMIEPaTyphl.
7. Bunel Tennonepenayu.
8. OxJjaxaeHue Npu COBEPIICHUH PAOOTHI.
9. HarpeBanue nmpu coBepiieHUN padOThl BHEIIHUMU CHIIAMHU.
10. CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11. HaOmroieHue KUIIEHUS.
12. HaGnroeHue nocTosiHCTBA TeMITEpaTyphl MPU IJIaBJICHUU.
13. Mojenu Teru1oBEIX JIBUTaTEICH.
Jlabopamopuvie pabomul u onvimol.
1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKEHHUSL.
2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIA WUJIM caxapa.
3. OmnbITel 1O HAOMIOACHUIO TEIJIOBOTO PACUIMPEHMs ra30B, JKUJIKOCTEH U
TBEPABIX TEIL
4. OrmpeneneHue JaBJICHUS BO3AyXa B OalJIOHE MIMPUIIA.
OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro
00bEMa 1 HArpeBaHUS WIH OXJIAXKICHUSI.
6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. Habmonenue wW3MeHEHUsT BHYTPEHHEW OSHEPrUM Tela B PE3ysbTaTe
TerIonepeaayu U padoThl BHEITHUX CHUJI.
8. HMccrnenoBaHue sIBIEHUS TEIJIOOOMEHA MpPU CMEIIMBAHUU XOJOJHOM M
ropsiueu BOIbI.
9. OmnpeneneHue KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJAOW  IpHU
TEII000MEHE C HarpeThIM METAJUTMYECKUM IIUIHHIPOM.

LA o



,ﬂ,OKYMEHT noanncaH 3J'IeKTpOHHOI7I noanucbio.

10. Onpezenenne yAelbHON TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca HCHapeHusl.

12. OnpenesieHre OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pasznen 7. diaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsiaoB. B3aumonercTBue
3apsoKeHHbIX  Tell. 3akoH Kyrnona (3aBUCHMOCTh  CHJIBI  B3aUMOJEHCTBUSA
3apsSDKEHHBIX TEJl OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEX]TY TEJIaMH).

OnekTpudeckoe noJie. Hanpsxk€HHOCTh 3ieKTpuueckoro noiis. IlpuHnmn
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUPNEKTPUKU. 3aKOH  COXPAaHEHUS
AIIEKTPUYECKOTO 3apsia.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckas menb. Cuna  Toka.  DJEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIbHOE CONMPOTUBJIEHHE BEHIECTBA. 3akoH Oma
o ydactka nenu. llocnemoBarenbHOe M mapaJuleIbHOE  COSOUHEHHE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH »3yeKTpUueckoro Toka. 3akoH J[[xoymns—JleHua.
DNEeKTpUYECKHUEe LENU U MOTPeOUTeNnu 3IeKTpuIecKor 3Hepruu B ObITy. KopoTkoe
3aMbIKAHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAENCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHOe 1oJie 3eMJIM U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMiIe.
OnpiT  Opcrena. MarauTHoe 1oJie  JJIEKTpudyeckoro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSTHHOIO TOKa. MCIonap30BaHHME 3JIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABieHne 31eKTpPOMArHuTHON nHaAyKuuu. [IpaBumno Jlenna.
DIIEKTPOreHepaTop. CrniocoOb1 MTOJTYYEHHUS AIEKTPUYECKOU SHEPIUH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Hemoncmpauyuu.

DneKkTpu3ainus Tel.

JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
YCTpONCTBO U ACHUCTBUE DIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIHUS.

3aKOH COXPAaHEHMS SJIEKTPUUECKHUX 3apSI0B.

[IpOBOTHUKY U JUBJIEKTPUKH.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HMcToUYHMKH TOCTOSHHOTO TOKA.

JlencTBUS ANEKTPUUECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbI1 pa3psia.

N3MepeHune Cuitbl TOKa aMIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HAPSIKEHUST BOJIbTMETPOM.

Peocrar 1 MarasuH COnpOTHUBIICHUM.

BzaumoelicTBrEe NOCTOSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
MoennpoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJie ToKa. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATENb MOCTOSHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHOM WHAYKIIHH.

OnbiTel Dapanes.

3aBUCMMOCTh HAIlpaBJICHUS HUHAYKIMOHHOTO TOKAa OT YCJIOBUWA €ro
BO3HMKHOBCHUSI.

DneKTporeHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopnsie padomul u onsimel.

1.
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10.

OnpIThl MO HAONIOACHUIO DJEKTpU3AMU Tel MHIAYKIMEHW W 1pu
CONIPUKOCHOBEHUM.

HccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO MOJISI HA TPOBOJHUKU H
JADJICKTPUKMU.

COopka 1 npoBepka padbOThI JIEKTPUUYECKOMN IIENMU TOCTOSHHOTO TOKA.
W3mepeHne u peryJimpoBaHUE CUJIbI TOKA.

N3Mepenue u perynmpoBaHUE HANPSIKEHHUS.

HccenenoBannre 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4YEpPE3 PE3UCTOpP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONIPOTHUBJIEHUS MPOBOJHUKA OT €ro [JWHBI, IUIOLIAAM IONEPEYHOrO
CEYEeHHUs U MaTepuaa.

[IpoBepka mpaBuia CHOXKEHHUS HANPKEHUA MPU MOCIEI0BATEIbHOM
COEMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MPU MNApAILIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThHI IEKTPUUECKOT0 TOKA, UIYIIETO YepPe3 PE3UCTOP.
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11. OnpeeneHne MOIIHOCTHA  3JIEKTPUYECKOrO TOKAa, BBIIEIAEMON Ha
pe3ucrTope.

12. MccnepoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4€pe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

13. Onpenenenne KII/I narpeBarens.

14. MccnenoBanne MarHUTHOTO B3aUMOJEHCTBHS TOCTOSIHHBIX MAarHUTOB.

15. I3yueHne MarHMTHOrO IIOJS TNOCTOSIHHBIX ~ MAarHUTOB INpPU  UX
00BEAMHEHNH U Pa3/ICICHUM.

16. MccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHL, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBHUSA
KAaTyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyLIKE.

18. MI3yueHune AeMCTBUS MarHUTHOTO TI0JISL HA IIPOBOJIHUK C TOKOM.

19. KoHCcTpyHnpoBanue u n3ydeHue paboThl AIEKTPOIBUTATES.

20. U3mepenue KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJICIOBAHNE W3MCHECHMM 3HAYCHUS M HAIPABICHHUS HWHIAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHoe npsMonuHenHoe aBuxkeHue. CpeaHsas U MTHOBEHHAs
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOsMHEHOe aBmkeHue. CBoOogHOe
nageHue. OnsITel ['amues.

PaBHoMepHOe aBmkeHHe 1Mo OKpyxkHocTu. Ileprog m wacrota obpaieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HptoToHA. BTopo#t 3akon HeroTtoHa. Tpertuid 3akon HerotoHa.
[IpyHLIMT CynepnO3UIUN CHIL.

Cuna ynipyroctu. 3akoH ['yka. Cuiia TpeHHUsI: Cujla TPEHUS CKOJIbXKEHUSI, CHUIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenune mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecomocCTh U neperpysku.

PaBHoBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Tenno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsixecTu.
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Nmnynbe tena. IsmMeHenne uMmiynbca. Mmyabc cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.
Mexannyeckass pabota W MOIIHOCTb. Pabora cui TsKeCTH, YHpPYrocCTH,

TpEHUSI.

CBs3b OHCPIruu U pa6OTBI. HOTeHHI/IaJILHaH OHEPIrusd TCja, IIOJHATOrO Hal

IIOBEPXHOCTHIO 3eMin. [loTeHManbpHas sHeprus c:kaTtou npyxuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKON SHEPIHH. 3aKOH COXPAHEHHUS MEXaHMYECKOU
DHEPIHUN.

Jlemoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

HabmroieHne MexaHM4ecKoro ABM)KEHHUS Tejla OTHOCUTENIBHO Pa3HBIX Tel
OTCYETA.

CpaBHEHHE TyTe W TPAEKTOPUN JBHUKEHHUS OJHOIO M TOrO e Tela
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

H3mepeHnne CKOPOCTH M YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HaOnronenue aBm>KeHUs Tela 1o OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX sIBJACHUH, MPOUCXOIAUINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBH)KCHUHU
OTHOCUTEIILHO KaOMHEeTa (PU3UKHU.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Jla W JACHCTBYIOIIEH HAa HEro
CHJIBL.

HaburoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUU TEIL.

M3MmeHeHune Beca Tena pu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IPU a0COTOTHO YIPYTOM B3aUMOAECHCTBUU.
HabiroieHue peakTHBHOIO ABM)KEHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTHH MTPH CBOOOTHOM IMaCHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPY’KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JaJIbHEHINEro paBHOMEPHOIO
JBYDKEHUS MTAPUKA I TETIEHKKU.

Omnpenenenue cpemHel CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
HIapyKa Mo HaKJIOHHOM MIOCKOCTH.

OnpeneneHrue yCKOpPeHHUs Tejla NpU PABHOYCKOPEHHOM JIBHXKEHHH TI0
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.
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5. [IpoBepka THIOTE3BI: €CIM TIPH PABHOYCKOPEHHOM JBWXEHUHU 0€3
HayaJbHONU CKOPOCTU IYyTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HMccnepoBaHue 3aBUCMMOCTH CHJIbl TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUS.

Omnpenenenne kodduIreHTa TPEHNUS CKOTBKEHUS.

8. Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella
10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Ompenenienne  pabOThl CHIIBI  yIPYTOCTH TMPU  TOABEME Tpy3a ¢
WCITOJIb30BAHUEM HEITOABUKHOTO U TTOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPaHEHUS! YHEPTHUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTYJa. MaTeMaTHudeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
DHEPTUU TIPHU KOJIeOATETHHOM JIBIKCHHH.

3aryxatomue — kosieOanus.  BwiHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckne BoJHBI. (CBoiicTBAa MexaHHYeckux BOJH. [IpomonbHble W
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkre BOJHBI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJHBI.

3Byk. I'poMKoCTh 3Byka M BbicoTa TOoHA. OTpaxeHue 3Byka. MHdpa3Byk u
YJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi TeE IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YOPYTOCTH.

Hab6mronenue konedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJH (Ha MOJIEIN).

HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1. OmpezgeneHre 4YacTOTbl M IEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasiTHUKA.

2. Ompenenenuie 4acTOTHI U TIEPHO/Ia KOJIeOaHM MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
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4. HccnenoBanue 3aBHCUMOCTH TIEpHOIA KOJICOAHHH MPYKMHHOTO MasTHUKA
OT Macchl rpys3a.
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5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHuid
NPYKMHHOTO MasiTHUKA OT MACChI IPpy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  DJEKTpOMAarHuTHble  BoJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkrpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOIHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOUIBI0 MOOHIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  mogmens»  cBera.  HMcrounmkm — cBeta.  [Ipsamonunernnoe
pacrnipoctpanenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3€pKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IMpeaomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom mywerr B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrthyeckas cuctema. bim3opykocTs U
JaJIbHO30PKOCTb.

Paznoxxenne Oemoro cera B cmekTp. Omnbitel Hptotona. Croxenue
CIIEKTpaJIbHBIX LBETOB. Jlucniepcust cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tomyuenue n300pakeHnii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xon nyuyel B coOuparoiie JIMH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenue n300pakxeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
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10. Mogmens rnasa.

11. PaznosxeHnue 6em1oro cBeTa B CIEKTP.

12. [lomy4yenue 6enoro cBera Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUsS CBETOBOTO Jiydya OT yIJia

naJeHUsl.

2. M3yueHue xapakTepUCTHK U300pAKEHUS MPEAMETA B TIIIOCKOM 3€pKaJle.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUSI CBETOBOTO JIy4ya OT yIJia

MaJICHUS HA TPAHUIIE «BO3TYyX—CTEKIIOM.

4. Ilomydenue n3006paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoei
JIVH3BI.

6. ONBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CIEKTP.

7. OmBITBI MO BOCTPHUSATHIO LIBETa MPEAMETOB MPU UX HAOIIOJEHUHM dYepes
[[BETOBBIE (DPUIIHTPHI.

Pa3nen 12. KBanToBbI€e SIBJIEHHS.

OmneiTel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue U NorioieHre cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- u ramma-usnydenus. CTpoeHHEe aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoromsl. PaanoaxtrBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX IEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO U MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIYYEHHM HA IKUBBIC
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIYUYECHHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YACTULBI 110 TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. W3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.
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[ToBTOpHUTEIIEHO-0000IIAOIINI MOJTYJIb TIPEIHA3HAUCH JIUIST CUCTEMATH3AI|H
U 0000meHNs TPEIMETHOTO  COAEPKaHWS W OMbITa  JCSTEIHHOCTH,
PUOOPETEHHOTO MPU M3YYCHHUH BCETO Kypca (U3HMKH, a TAaK)Ke JJIS MOATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY 5K3aMEHY IO (u3MKe i OO0ydJaroImxcs,
BBIOpABIINX ATOT YYEOHBIN MPEIMET.

[Tpr W3ydeHUN TaHHOTO MOJYJIS PEATU3YIOTCS W CUCTEMATH3UPYIOTCS BUIIBI
JEATEILHOCTH, HA OCHOBE KOTOPBIX 00CCIICUMBACTCS JOCTIKECHUE MPEAMETHBIX U
METAINpEeJAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OOydeHms, (opMupyercs
CCTCCTBEHHOHAYYHAass TPAMOTHOCTh. OCBOCHHE HAYYHBIX METOJOB HCCICAOBAHUS
SIBJICHUW TIPUPOABI W TEXHUKH, OBJIAJICHUE YMCHHUSAMH OOBSACHATH (PH3UUCCKHC
SIBJICHUS, TPUMEHSS IIOJIyYCHHBIC 3HAHHWS, peliath 3ajadd, B TOM YHCIC
KaueCTBCHHBIC U SKCIIEPUMEHTAIIbHBIC.

[TpuHIMTIHATIBEHO ACATEIBPHOCTHBIN XapakTep JaHHOTO pasjielia peaau3yeTcs
32 C4€T TOro, 9YTo OOydYarOIIMeCs BBINOJHSIOT 3aJaHUsl, B KOTOPBIX WM
npeJIaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHHWHA pacro3HaBaTh M HAYIHO OOBSICHSATH
bu3nYecKue ABJICHUS B OKPYKAFOIICH IMPUPOJIC U TTOBCEAHEBHOM JKU3HU;

WCITOJIB30BaTh HAYYHBIC METOJIBI HCCIICIOBAHUS (PU3HUCCKHUX SBJICHUH, B TOM
YHCIIC IS IPOBEPKHU THITOTE3 U IMOTYICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSACHATH HAydYHbIC OCHOBBI HamOoJiee BaXKHBIX JOCTH)KCHHH COBPEMCHHBIX
TEXHOJIOTHIA, HaIpUMep, IPAKTUISCKOTO MCIIOIB30BaHMS PA3IMYHBIX UCTOYHHUKOB
DHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHHS M COXPAHCHHS BCEX M3BECTHBIX BHUJIOB
DHEPTHUHU.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yyenune ¢u3mky Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaTOB.

B pesynbrare uzyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyyatomierocs OyayT cpopMUpOBaHBI CIEAYIONIME TUYHOCTHBIE PE3yJbTaThl B
YaCTHU:

1) maTprMoTHYECKOr0 BOCIMTAHUSA:

— IIPOSIBJIICHHE MHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUCKOMN
buznuecKoil HayKu;

— [IEHHOCTHOE OTHOIIIEHHE K JTIOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXKIEHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKHX TPOOJIEM, CBA3aHHBIX C TMPAKTUYECKUM MPUMEHEHUEM
JTOCTUKEHUH (PU3UKY;

— OCO3HAaHHME BAXHOCTHU MOPAJIBHO-3TUYECKUX MPUHIUIOB B JACSATEILHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadyeCcTB (PU3NUYECKOW HayKu: €€ TapMOHUYHOTO
OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MIO3HAHMS:

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTa
MMO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXKHEHIIECH COCTABIISIIOIIEH
KYJbTYPBIL;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBLHOCTH, MHTEpeca K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

5) dopvmupoBanMs  KyJbTYpbl 3A0POBbSI H  3MOLHMOHAJBHOIO
0J1aronoJIyyus:

— OCO3HaHHE IIEHHOCTU Oe30MacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXKHOCTM NPaBWJI OE30MaCHOTO MOBEICHUS Ha
TpaHCIIOpPTE, HA J0pOrax, C 3JIEKTPUUYECKUM M TEIUIOBHIM OOOpPYJOBAaHHEM B
JOMAIIHUX YCIOBUSIX;

— c(hopMupoBaHHOCTh HaBbIKa peQIIEKCUH, NpPHU3HAHWE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

— AKTUBHOE Yy4YacTHE€ B PEHICHUM MNPAKTHUYECKUX 3a/ad (B paMKax CEMbH,
0o0pa3oBaTENbHOM  OpraHM3allii, TOpoJia, Kpas) TEXHOJOTHYECKON U



,ﬂ,OKYMEHT noanncaH 3J'IeKTpOHHOI7I noanucbio.

COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIE M (PUIUUECKHUX
3HAHUM;

e — UHTEpEC K MPAKTUUYECKOMY U3YUYEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHUS :

e — OpHUEHTALUsS Ha NpPUMEHEHHE (PU3MUYECKUX 3HAHMW JJI pelIeHMs 3a1ad B
o0JacTh OKpy’Karolleld cpenbl, [UIAHUPOBAaHUS IOCTYIIKOB M OLEHKH MX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILLEH CPEbl;

e — OCO3HaHME TIJ00AJIBHOIO XapaKTepa SKOJIOIMYECKHUX IMpoOJeM M MyTed ux
peLIeHus;

e 8) aganTanMuM K M3MEHAIOLUMCH YCJIOBHUSM COLHAJIBHON M NPHPOAHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJAEWUCTBUM IIPU BBIIOJIHEHUU HCCIEJOBaHUN H
IPOEKTOB (PHU3MYECKOM HANpPABIEHHOCTH, OTKPBITOCTb ONBITY W 3HAaHUAM
IPYTUX;

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NPaKTUYECKYIO
NEeSATENBHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOpMyIUpPOBATh
UJIeU, IOHATHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTH
(1)56637197

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (PUINUYECKUX
3HAHUM;

e — CTPEMJICHUE aHAJU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBHM C Y4YETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX OCIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHUS TpOTpaMMbl MO (U3UKE Ha ypPOBHE OCHOBHOTO
ob11ero oopa3zoBanus y oOyyaromierocst 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC JEHCTBHUSA,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA,  PETYJSATUBHBIC
YHHUBEpCaIbHbIC yUeOHbIC TCHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue a1eiicTBHA:
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BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIEHU );

yCTaHaBJIMBAThH CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKALUU, OCHOBAHUS JIJIS
000011IeHUs U CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEYMS B pACCMAaTPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;
BBISIBJISAITh ITPUYUHHO-CJIEICTBEHHBIE CBA3U MPU HM3YYEHUH (PUINYECKUX
SIBJICHMI U TMPOIIECCOB, JI€JaTh BBIBOJBI C HUCIOJb30BAaHUEM JI€TYKTUBHBIX
U MHJIYKTUBHBIX YMO3aKIJIIOUEHHUM, BBIIBUTAaTh TUIIOTE3bl O B3aWMOCBSI3SX
(bU3UYECKUX BEIIMUNH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus y4deOHOW (Qu3ndyecKon
3a7a4i (CpaBHEHHE HECKOJIBKMX BapUAHTOB pEIIeHHUs, BBHIOOp Hambosiee
MOAXOJSIIEr0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUA:

WCITOJIH30BATh BOMIPOCHI KaK MCCIICOBATEIHCKUNA HHCTPYMEHT ITO3HAHMS;
MIPOBOJIUTH 10 CAMOCTOSITETFHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
(bU3NYECKUIl DIKCIEPUMEHT, HEOOJBIIOE HCCleIoBaHuEe (PU3UUECKOTO
SIBIICHUS;

OIICHMBAaTh HA TMPUMEHUMOCTh M  JIOCTOBEPHOCTh HWH(OPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS UITH DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (POPMYITHPOBATH 0OOOIICHNS U BBIBOBI TI0 pe3yjIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTAThH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

NPUMEHSATh pa3INyHble METOAbI, HHCTPYMEHTHI U 3alpPOCHI MIPH MOKMCKE U
orOope MH(MOPMALMU WM JAHHBIX C Y4E€TOM NPEIIOKEHHONW ydeOHOU
bu3ndecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUJOB U (GOPM MpEICTaBICHUS;

CaMOCTOATENIbHO ~ BBIOMpPATh ONTUMANbHYIO (OpMYy TNpeACTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh peUIaeMble 3aJaud  HECIOXHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUSMH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMO TEMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA PEIICHUE 3aJadd W TOJJICPKaHHE
0J1aroxeaTeILHOCTH OOIICHUS,
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CONOCTAaBIIATh CBOM CYXKJEHUA C CYXICHUSMH JPYTUX YYACTHHKOB
Juanora, oOHapyXKHBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

BBIPAKATH CBOO TOYKY 3PEHUS B YCTHBIX U IMCBMEHHBIX TEKCTAX;
nyOJIMYHO IPEACTABIATh PE3YIbTAThI BBIIOIHEHHOIO (PU3NYECKOIO OIBITA
(3KCnIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  INPEUMYIIECTBA  KOMAaHJIHOM U
WHIUBUAYAJIbHOW paboOThl MPU PEIICHUH KOHKPETHOH (u3uYecKon
poOJIeMBbI;

IIPUHUMATh LIEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh JECUCTBUS
no e€ JOCTIKEHHUIO: paclpeleNaTh pojiH, OOCYXJIaTh MPOIECCH U
pe3yJbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITNOJIHATH CBOIO 4acTb PabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara o
CBOEMY HAIPABICHUIO U KOOPAUHHUPYS CBOMU JEHUCTBHUA C JPYIMMU
YIEHAMH KOMaHbL;

OILICHMBATh KAa4€CTBO CBOETrO BKJa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIUsAX, TPEOYIOMNX
TUTSI petieHust (GU3NIECKUX 3HAHUI;

OPUCHTHPOBATHCA B  PA3IUYHBIX TOJXOJAaX TPUHITHS  pEHICHUHN
(MHOWBUYyadbHOE, TMPUHSATHE PEIICHUS B TPYyMIe, NPUHATHE pEHICHUN
TPYIIION);

CaMOCTOSITEIIbHO COCTAaBJISITh aJITOPUTM PEIIeHUs (PU3NIECKON 3a1aun Uit
IJIaHa MCCIEOBAaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeJiaracMble BAPUAHTHI PEIICHUI;
Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATHP TPUYMHBI  JIOCTIDKEHUS  (HEHOCTHIKEHHUS) PE3yJbTaTOB
NESATENbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE€ B XOJ BBIIIOJIHEHUS
($uU3MYECKOTO HUCCIIEJIOBAaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENNECTB, W3MEHUBIIUXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUIM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOro;
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npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEHICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YYaIOIIUXCSl YMEHUM:

UCIIONb30BAaTh  MOHATHS:  (PU3MYECKHME U XUMHYECKHE  SBJICHHUS,
HAOI0IEeHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHHIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHMS BellecTBa (TBEPHOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHENHOE), TPAECKTOpHUs, PaBHOACHCTBYIOIIASL
ChIIa, nedopmarus (ynpyras, MJIaCTUYECKas), HEBECOMOCTb,
COOOIIArITUECs COCY/IbI;

pasznuuath sBiaeHUs (audpdy3us, TEMIOBOE IBUKEHHE YACTHI] BEILECTBA,
pPaBHOMEpPHOE  JIBWJKEHUE, HEPABHOMEPHOE  JBIWXKEHHE, HHEpLus,
B3aUMOJICUCTBUE TEJI, PABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOM OCHIO
BpalleHUs, Nepenaya AaBiICHUS TBEPABIMU TEJIaMH, >XHUIKOCTSIMU U
rasamy, arMocepHOe JaBJ€HME, IUIABAHWE TeEJ, IPEBpaIlCHUs
MEXAHUYECKOM PHEPrHM) MO OMMCAHHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JJIEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBIICHUE;
pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUH B
OKpY)XaloIlleM MHpE, B TOM YHCIC (PU3NYECKUE SIBICHUS B MPHUPOE:
IpPUMEPBl ABWXKEHUS C PA3JIMYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
OpUpojsie, ACUCTBHE CHUJIbI TPEHUS B HPHUPOJAE U TEXHHUKE, BIIHUSIHUE
aTMoc(epHOro JaBJICHUS Ha >KMBOW OpraHU3M, IUIaBaHHE PhIO, pblYaru B
TeJe YeJOBeKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 3a/ady B y4eOHYIO,
BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SIBJICHH;
ONKCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NUYECKUE SIBJICHMS, UCIIOJIb3YS
¢u3nueckue BeIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPEHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, CWIa TPEeHus, JaBieHue (TBEPAOro Tena, >KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CWIbl, KO3()QUIMEHT TOJE3HOTO JEUCTBUSI MEXaHU3MOB,
KMHETHYECKass M NOTEHIMAIbHASI SHEPIUs), NPHU ONMCAHUM IPABUIIBHO
TPAKTOBAaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEeHUST U €IUHUIBl (U3NYECKUX BEIUYMH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BETUYMHY C APYTMMH BEJIMYMHAMH,
CTPOUTH rPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;
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XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHUSI CUJI (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackains, 3akoH Apxumena, paBUJIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKUE SIBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud MPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOpOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B 1—2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyibl, CBs3bIBAKOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBUS 33/1a4 3aIIUCBHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJBI U MPOBOAHUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ui PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh MpU HOMOULIU
($u3nYECKUX METOAOB, B OTUCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEANojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPEINOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEANIOKEHHOT0 000pYy/10BaHMs,
3aMKChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW aOCOJIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
JIPYrofl C HCIOJB30BAHMEM MPSAMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PaBHOMEPHO JBWXKYLIEroCs Tela OT BPEMEHW JIBHJKEHHS Tela, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IIOIIAAN COPUKOCHOBEHUS TEN, CUIIBI
YIOPYTrOCTH OT YAJMHEHUS NPYKUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00BbEMa
MOTPYKEHHOW YACTU TEJNA U OT IJIOTHOCTH KHUIAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IUTaBaHMsSI TeJl, YCIOBHUM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
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IUIAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcOOUMpaTh YCTAaHOBKY W
BBITIOJHATh W3MEPEHUS, CICIys MPEIIOKESHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYCHHONW 3aBUCHUMOCTH (DU3MUECKUX BEIHMYUH B BUJC
NPEJIOKEHHBIX TaOMHIl U TpadUKOB, JENaTh BBIBOJBI MO pPe3yiIbTaTaM
UCCIIEIOBAHMUS;

e TIPOBOAWTH KOCBEHHBIC H3MEPEHHUS (PU3NUCCKUX BEIWYMH (ILIOTHOCTH
BEIECTBA JKUAKOCTH W TBEPIOTO Tena, Cuja TPEHUS CKOJIBXKCHUS,
JaBJICHUE  BO3/AyXa, BBITAJIKUBAIONIAs  CHJIA, JICHCTBYyIOIIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNOo, KOI(D(PHUIMEHT MONe3HOro AeHCTBUA
IPOCTBIX MEXaHWU3MOB), CIEAYysS MPEIIOKESHHOW WHCTPYKIHUU: TIPH
BBITIOJTHCHAH HW3MEPEHUN COOMpaTh 3KCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIUHCISATh 3HAYCHNE UCKOMOW BEJIMUHHBI,

e coOIrOAaTh MpaBUiia TEXHUKHA 0€30MaCHOCTH MPH padboTe ¢ 1a00paTOpHBIM
obopynoBaHuEM;

e YKa3bIBaTh NPUHIUIBI JICHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIIUEcs COCyAbl, OapoMeTp,
phIYar, MOABWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;

e XapaKTepU30BaTh TMPHUHIMUIBI JCUCTBUA HW3YYCHHBIX TPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OIMOpOW Ha WX ONUCaHHA (B TOM YHUCIIE:
HOIIMITHUKH, YCTPOMCTBO BOJOMPOBOJAA, THAPABIMYCCKHIA Ipece,
MaHOMETp, BEICOTOMEP, TIOPIITHEBON HACOC, apEOMETP ), UCTIOIB3YsI 3HAHUS
0 CBOMCTBaxX (PM3UYECKHUX SIBICHUM M HEOOXOJIUMbIC (PU3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e TPHBOIUTH MNPUMEpPbl  (HAXOAUTh HWHGOPMANMIO O  MPUMEPax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHUNW B TMOBCETHEBHOM
KU3HU Il oOecrieueHusi 6€30IacHOCTU MPpU oOpalieHuy ¢ npudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM 3KOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CPe/Ie;

e OCYIICCTBIIATH OTOOpP WCTOYHHKOB WH(popMaruu B HVHTepHEeTE B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE NUMEIOLIUXCS
3HAHUA ¥ TyTéM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB  BBIJIEIATH
uHPOPMAITMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

e HCIIOJIb30BATh NMPH BBITIOJHCHUH YYCOHBIX 3aJaHUN HAYIHO-TIOMYJIIPHYIO
auTepaTypy  (QU3MYEecKOoro coAepaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

e co37aBaThb COOCTBEHHBIE KpPaTKUE MHUCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUIECKOTO COACpPKAHUS, B TOM
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qyclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3ysbTaTax MPOEKTOB
W Y4eOHBIX HCCIEAOBaHUN, MpPH H3TOM TPaMOTHO HCIIOJIb30BAThH
U3YUYEHHBIM MOHSATUHHBIN amnmapaT Kypca (U3HMKH, COINPOBOXKIATh
BBICTYIUUIEHUE MTPE3EHTALIUEH;

OpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI pachpeneniTh
00s3aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/JayamH,
CIEAUTh 34 BBINOJHEHUEM IUIAaHA JCHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JICATENBHOCTh  TPYMIbl,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 kjiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUM:

UCITIOJIB30BAaTh MOHATHUSA: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUIMYECKUE U
amop(HbIC Tela, HACBIIIEHHBIH W HEHACHIIICHHBIM TMap, BIIAXHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHsSI SHEPIUs, TEIUIOBOM JIBUIaTelb,
AJIEMEHTAPHBIN JIEKTPUYECKHUI 3apsijl, FIEKTPUUECKOE I0JI€, IPOBOJIHUKU
Y IUDJICKTPUKH, IIOCTOSTHHBIN 2JIEKTPUYECKANA TOK, MArHUTHOE II0JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpEHUE U C)KaTHe, Tellonepesaya,
TEIJIOBOE PaBHOBECHE, CMAUYMBAaHUE, KAllWUIAPHBIE SIBJICHUS, HCIAPEHHUE,
KOHJIEHCAlus, IUIABJIEHUWE, KpHCTAJUIM3auus (OTBEpJAEBAHUE), KHUIICHUE,
TerIonepesadya (TernI0NnpOBOAHOCTD, KOHBEKIUS, U3IyYEHHE),
IEKTPU3ALUs TEJ, B3AUMOJCHUCTBHE 3apsA0B, JEHCTBUS AJIEKTPUIECKOTO
TOKa, KOPOTKOE 3aMBIKaHHWE, B3aWMOJCHCTBUE MAarHUTOB, JCUCTBUE
MarHUTHOIO IOJS1 HA IPOBOJHUK C TOKOM, AJIEKTPOMATrHUTHAS MHAYKIIHUSA)
[0 ONHCAHUID KX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHE;

pacro3HaBaThb INPOSIBICHUE MW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpY)XaloIlleM MHpE, B TOM YHCIC (PU3NYECKUE SIBICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSHKEHUE W KanWULIPHbIE SBIEHUS B HPHUPOJE,
KpUCTaUIbl B MpUpoae, u3iydeHue CoaHua, 3amMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES], CHETA, DJIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHMTHOE
nosie 3eMiM, Jpeld MoyoCcOB, poib MAarHUTHOIO TOJS JAJS JKU3HH Ha
3emuie, NOJSIPHOE CUSIHUE, MIPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBa (IPHU3HAKH) (PU3NYECKUX
SIBIICHUU;

ONMCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHMS, UCIIOJIb3YS
¢uznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJeJIbHAas TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
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TJIaBJICHUS, yNeldbHAs TEIUIOTa MapooOpa3oBaHUs, yHaelbHAs TEIUIOTa
CrOpaHus TOIUIMBA, KO3(PQPHUIIMEHT TOJE3HOTO JEWCTBUS TETUIOBOM
MAalllMHbI, OTHOCUTEJIbHAS BIJIAXKHOCTb BO3/lyXa, AJIEKTPUUYECKUHN 3apsi,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHHE, COMPOTUBIICHUE IPOBOJAHUKA,
ylIeIbHOE  CONpPOTHBIEHHWE  BellecTBa, paboTa U MOIIHOCTb
ANIEKTPUYECKOTr0  TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(bU3UYECKUIT CMBICIT MCIOJIB3YEMbIX BEJIWYMH, O003HAUYCHUS M €UHHUIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTHh (OPMYJbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
U3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUUHH;

e XapaKTEepPU30BaTh CBOMCTBA TeJ, (U3WUYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KHHETUUYECKOM TEOpUHU
CTPOCHHUS BEIIECTBA, MPUHIIMI CYNEPHO3ULIMU MMOJeH (Ha KaYyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3aKkoH OMa 11 yJacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHHWSI DJHEpPruh, MNpPU ITOM JaBaTh
CJIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA M 3alHCHhIBaTh €r0 MaTEMaTUYECKOe
BBIPAKECHUE;

e OOBICHATH (DU3MUECKUE MPOIIECChl U CBOWCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalMid MPAaKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BBISBISITH
MPUYUHHOCIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX
[IaroB ¢ Onopol Ha 1-2 W3y4YeHHBIX CBOMCTBAa (HUBUYECKHUX SBJICHUM,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pewmarb pacy€THBIE 3aJaud B 2-3 JEWCTBUA, MCIOJb3YyS 3aKOHBI M
dbopMyIbl, CBs3BIBAIONINE (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAIIM3a
YCIOBHS 3a/1a4M 3aIMCBhIBATh KPATKOE YCIIOBUE, BBIBIATH HEIOCTATOK
JAHHBIX IS pelleHHs] 3aJadyd, BBIOUpATh 3aKOHBI U (OPMYIIbI,
HEOOXoaAuMbIe JUIsl €€ pelIeHus, NPOBOJAUTh PACUETHl M CpPABHUBATh
MOJIYYeHHOE 3HaUCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMH JTAHHBIMHU;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PENIUTh TPH TOMOIIU
(GU3UYECKUX METOOB, WCIONB3YS OMHCAHWUE WCCICIOBAHUS, BBHIACIATH
IIPOBEPSAEMOE  MPEAIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHUS UCCIIEIOBAHUS, A€IaTh BBIBOIbI;

e TMPOBOJUTH ONBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHUA WU
bU3UYEeCKUX CBOMCTB TeJN (KAaMWJUIIPHBIC SIBJICHUS, 3aBUCUMOCTH JTABJICHHS
BO3J/lyXa OT €ro o0bEMa, TeMIEpaTypbl, CKOPOCTU IMPOIlecca OCThIBAaHUS U
HarpeBaHUsl MpU HU3JIYYEHHH OT IIBETa H3JIydaromied (moriomaroiei)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
oA €€ TMOBEPXHOCTH, OJJIEKTPU3ALMUsA TEI U B3aUMOJCHCTBUE
AIEKTPUYECKUX 3apsiioB, B3aUMOJCUCTBHE IIOCTOSHHBIX MArHUTOB,
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BU3YyaJIM3allMsl MarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MarHUTHOIO MOJ Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa DJIEKTPOABUTATENII IOCTOSHHOIO TOKa): (opMyJIupoBaTh
poBepsieMble MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py/10BaHus1, OMUCHIBAThH XO/1 OMbITA U (POPMYIHUPOBATH BHIBOJIBL;

e BBIIOJHATH NOpPSIMbIE  HU3MEPEHHUS  TEMIEPATypbl, = OTHOCHTEJIHbHOMN
BJIQKHOCTH BO31yXa, CHJIBI TOKA, HAIpPSIKEHUS C UCIOJIb30BaHUEM
aHaAJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUECKUX BEIMYMUH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3a/JaHHON a0COTIOTHON MOTPEIIHOCTH;

e TPOBOAMUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHUHBI OT
IpPYro C  UCIHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONIPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAANA IIONEPEYHOIO
CEUYEHUs U YAEIbHOTO CONMPOTUBIICHHS BEIIECTBA MPOBOJIHNUKA, CHIIBI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANpsDKEHUS Ha  IPOBOJHHKE,
UCCJIEOBAHUE TOCJIEAOBATEIBHOIO W  MAPAJUIEIBHOTO  COEAUHEHUHN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEIOBaHUE, COOUPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (hUKCHpOBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOMUIl M TrpauKOB,
Jie1aTh BBIBOJIBI 10 PE3YJITATAM HCCIIEOBAHUS;

e TMPOBOAWTH KOCBEHHBIE H3MEpPEHUs (PUINYECKUX BENUUYUH (yIeIbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBICHUE TMPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAIIBHYI0 YCTAHOBKY, CIEIys NPEMJIOKEHHOW WHCTPYKLHH, U
BBIYHCIIATh 3HAUCHUE BEJIMYNHBI;

e coOJroAaTh MpaBujia TEXHUKUA 0€30MaCHOCTH IpH padboTe ¢ 1a00paTOPHBIM
000pyTI0BaHUEM;

e XapakTEepU30BaTh MPUHIMUIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHud (B TOM YHCIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIEpPMETD,
BOJIbTMETP, CUETYMK HIIEKTPUYECKOM HHEPIUH, 3JIEKTPOOCBETHTEIIbHBIE
pUOOpPHI, HarpeBaTEIbHbBIE JIECKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECCKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

e pacmo3HaBaThb NPOCTHIE TEXHUYECKUE YCTPOWCTBA W HW3MEPUTEIbHBIE
npuboOpel MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THIPOMETP, JBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
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Heneil ¢ mocnea0BaTeNbHbBIM U MapalIeIbHBIM COETUHEHHEM 3JIEMEHTOB,
pasznuyasi ycaoBHbIe 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX LETEH;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HH(POPMALMIO O  [pUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpaIllEeHUH C MpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMM, COXPAHEHHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO IOBEJECHUS B OKPYIKaIOILIEH CPEE;

OCYIIECTBIISATh MOMCK HHpoOpManuu (U3MUECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYyTEM CpaBHEHUS
JIOTIONIHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH MHGOPMAILMIO, KOTOpPAs
SBIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBINOJIHEHUH Y4YE€OHBIX 3alaHUi HAay4HO-TIOMYJISIPHYIO
JAUTepaTypy  (pU3MUECKOro coAepikaHMs, CIPAaBOYHbIE MaTepHalIbI,
pecypcsl cetu MHTepHeT, BiageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaThb COOCTBEHHBIE NMUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMUS,
0000miass uHpOpMAIMI0 W3 HECKOJIbBKHUX HWCTOYHUKOB (HPU3MYECKOTO
COJIEp)KaHus, B TOM YHCIE MYOJUYHO NPEACTABISATh PE3YJIbTaThl
NPOEKTHOM WJIM KCCIEeI0BATENbCKON AESATEIbHOCTH, MPU 3TOM IPAMOTHO
UCIIONIb30BAaTh M3YUCHHBIM TMOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXKATh BBICTYIIJICHHUE MPE3CHTAIINECH;

IPU BBIIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiensiTh OOA3aHHOCTH B TIpPYyHIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIECIUTh 32 BBIMOJIHEHUEM IUIaHA JCHCTBHUM U
KOPpPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JESATEIbHOCTD TPYIIIBI, BEICTPANBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISAS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHHUIA:

UCIIOJIB30BaTh IMOHATHA: CHCTEMa OTCU€ra, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIBHOCTh MEXAHWYECKOTO MABMXKEHUS, Aedopmarius
(ympyrasi, mjgacTU4ecKkas), TpPEeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHUUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPAa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
HIKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAAJIbHO30PKOCTD,
CHEKTPbl UCITYCKAaHUS U TOTJIOMICHUs, anbda, 0eTa- U raMMa-u3JIy4eHus,
W30TOIIBL, SIEPHAS SJHEPIETHKA;
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pasznuyarh SBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKECHHE, PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIKEHUE, CBOOOIHOE
IIaJICHUE TEJI, PABHOMEPHOE JIB)KCHME 110 OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE IBM)KEHME, KOJEOATEIbHOE JBUYKEHHUE (3aTyXaroulue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE paclIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0ro CBETa B
CIEKTp M CIIO)KCHHE CIEKTPaJbHBIX I[BETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHENYATOrO CIIEKTpa
U3ITyYEHHUs) 0 OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIMX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpy)XarolieM Mupe (B TOM 4ucie (U3NYECKUE SIBICHUS B IPUPOAE:
NPWINBBI U OTJIUBBI, ABHUKEHUE IUTaHET COJIHEYHOUN CUCTEMBI, pEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIHPUATHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBL, I[yHAMH, 3X0, LBETa Tell,
ONTHUYECKUE SIBJICHUSI B NPUPOAE, OMOJOTMYECKOE IEHCTBHE BHJIUMOTIO,
yJIBTPaUOJETOBOIO M PEHTIEHOBCKOTO M3JIY4YEHHH, €CTECTBEHHBIH
pasvoOaKkTUBHBIN (POH, KOCMHYECKHE Jy4YHd, pPaJHOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX M3JIyYEHUW Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBa (IIPU3HAKH) (PU3NYECKUX
SIBIICHU;

OIHCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SBJICHHS, UCIIOJIb3YS
¢usznyeckue BENUYMHBI (CpEOHSE M MTHOBEHHAas CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JBW)KCHUH, YCKOPEHME, IIEPEMEIICHHUE, IyTh, YIJOBas
CKOPOCTb, CHWJIa TPEHHUs, CHJIA YIPYIOCTH, CWJIA TSHKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHHUs, BEC Tela, HMIIYJIbC Tela, HMIYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLHUAlbHAs SHEPrus Tena,
NOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPIUs CHKATON
IIPYKUHBI, KHUHETHYECKash DHEPIus, IIOJIHAas MeEXaHU4eCKas DSHeprus,
NEPUOJ U YacTOTa KojeOaHuH, JIMHA BOJHBI, TPOMKOCTb 3BYyKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTENIb NPEIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIUYUH,
0003HauUeHUA W €AUHMIBI (PU3UUYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOINE JAHHYIO (PM3MYECKYIO0 BEIUYMHY C JPYTMMH BEIUYMHAMM,
CTPOUTH IPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
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OPUHLIUI CYNEPHO3UIN CHJI, NPUHLUUI OTHOCHTENnbHOCTH [anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI MUMITYJIbCa, 3aKOHBI OTPAKEHUS U
NpEeJOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOTO M MacCOBOT'O YHCEI
OpU SIICPHBIX PEAKUUAX, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMAaTHYECKOE BBIPAXKECHUE;

e OOBACHATH (M3MUECKHUE MPOLECCHl W CBOMCTBA TeJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallul MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH 00bSICHEHUE U3 2—3 JTOIrMYECKUX
IIaroB C OMOpOH Ha 2-3 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX SBICHHIA,
buznyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacy€THbE 3a4ayd (OMHparoluecs Ha cuctemMy u3 2-3
ypaBHEHHMI), HCIIONIB3YsI 3aKOHBI M (DOPMYIIBI, CBSA3BIBAIOINE (U3NUECKHE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJOBUS 3a/a4M 3allUCBhIBATh KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM M30BITOUYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PEUICHHUS], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAIUCTUYHOCTH TMOJYYEHHOTO 3HAYeHUS (PU3NUECKOU
BEJIMYMHBI,

e pacno3HaBaTh NPOOJEMBI, KOTOpPbIE MOXHO PpEUIMTh MpPU OMOIIU
($u3NYECKUX METO/OB, HCIOJIb3Yysl ONMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE MPEIINONOKEHUE, OICHUBATh MPABHWIBHOCTh MOPSJIKA
IpPOBEICHUSl  HCCIENOBaHMS, JeNaThb BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOICHHUI U OTIBITOB,;

e TPOBOJUTH OIBITHI 1O HAOMIONEHUIO (UBUYECKUX SBICHUA WU
¢usznyecKkux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCHUMOCTb OT
aAMILTUTYABI MaJbIX KOJIeOaHM, MPSIMOIMHEHHOE PaclpoCTpaHEeHHE CBeTa,
pas3ioxeHue Oelloro CBeTa B CIIEKTP, U3YYEHHE CBOMCTB H300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOII0JEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITEJIbHO ~ COOMpaTh YCTaHOBKY M3 M30BITOYHOrOo Habopa
o0Opy/lOBaHWsA, OMUCHIBATH XOJ ONbITa ¥  €ro  pPe3yibTaThl,
(GbopMyIUpOBaTh BHIBOBI;

e TMPOBOAMUTH IPU HEOOXOAMMOCTH CEPHIO MPSMBIX MU3MEPEHUH, OMPEaeIIsis
cpelHee 3HA4YeHHE U3MepsieMoill BenuuuHbl ((POKyCHOE paccTOsHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEHUs
(M3MepUTEIILHOTO TIPUOOpPA);

e TMPOBOAWTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MYECKHX BEIUYUH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTh IYTH OT BPEMEHH
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IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTH4YEeCKOr0 MasiTHUKA OT IJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpaKEeHUs CBETa OT yria MaJCHUs W yria MpeIoMJICHHs OT yriia
NaJicHus): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSTEILHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yibTaThl MOJYYEHHOM 3aBHCHUMOCTH
bu3NYecKuX BETWYMH B BUJC TaONHII U TpadUKOB, JIeJaTh BBIBOIBI IO
pe3ynbTaTaM HCCIe0BaHNUS;

e TPOBOAWTH KOCBEHHBIE W3MEPEHUs (U3MUECKUX BEIMYUH (CPEIHSII
CKOpPOCTh W YCKOpEHHE Tella TMpH PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHHE CBOOOIHOrO MaJieHUs, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUSI CKOJBKECHMs, MEXaHHueckas paboTa M MOIIHOCTb, 4acTOTa H
nepuoa KojeOaHWH MaTeMaTHYecKOr0 W TPY)KHHHOTO MAasTHHKOB,
ONTHYECKas cuja coOuparomer JHMH3bI, pPaguoaKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPHUMEHTAIbHYIO YCTaHOBKY U
BBHITIOJIHATh U3MEPEHUS, CIENYS MPEIOKEHHON WHCTPYKIIUU, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U AaHAJTU3UPOBATH MOIYUCHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOW MOTPENTHOCTH U3MEPEHUH;

e coOIrOAaTh MpaBUiia TEXHUKHA 0€30MaCHOCTH MPH padboTe ¢ 1a00paTOpHBIM
obopynoBaHUEM;

e pa3nMuaTh OCHOBHBbIC TPU3HAKU W3YYEHHBIX (PUIUUECKUX MOJEICH:
MaTepuajgbHas TOYKa, abCONIOTHO TBEPJOE TENIO, TOUYCYHBIH HCTOYHUK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIh ATOMHOTO S/,

e XapakTepu30BaThb TMPUHIMUIBI JCUCTBUA HU3YYEHHBIX NOPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
CIUJIOMETp, NaTYMKH I[OJIOKCHUS, PACCTOSHUS M YCKOPEHUS, pakeTa,
IXOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), ucnoib3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

e HCIOJB30BAaTh CXEMBl M CXEMAaTUYHBIC PUCYHKH M3YyUYE€HHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUECKHX IPOIECCOB
OpU PELICHUH Y4eOHO-TIPAKTHYECKHX 3a/1ad, ONTHUYECKHE CXEMBbI IS
MOCTPOCHUS N300paXKEHHI B IJIOCKOM 3€pKajie U cOOMparoiei TuH3e;

e TMPHUBOIUTH TMpUMEPHl  (HAXOAUTh HWHGOPMALMIO O  MPUMEPax)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOM
JKU3HU Il oOecrieueHrsi 6€30MacHOCTU MPpU oOpaIeHuyd ¢ npudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CPEIE;
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e OCYHIIECTBIISAITh TMOHMCK UHGOpManuu (U3UUECKOTO COJEp)KaHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYNIUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
yTH ONPEACIICHUs IOCTOBEPHOCTU MOJIYYEHHOM MH(POpPMALUU Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JOTIOJIHUTEIbHBIX NUCTOYHUKOB;

e HCIOJIb30BaTh MPH BBIMOJHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro CcoAepXKaHHs, CIpPaBOYHbIE MaTepHAIbI,
pecypcel cetu HTEpHET, BiajeTh MPUEMAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE MUCbMEHHBICE U YCTHBIE COOOIIECHUS HA OCHOBE
uHbOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
nyOIMYHO TPEICTABIATh PE3yIbTaThl IPOSKTHOM WM HCCIEI0BATENbCKON
NEATENIbBHOCTH, IIPU  3TOM TPaMOTHO  MCIIOJIb30BATh  HM3yYCHHBIN
NOHATUUHBIN anmapar u3y4yaeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0coOEHHOCTEeH ayauTOpuUu
CBEpPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
KonTpoabusbie IIpakTuueckue
n/n MPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
Paznen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOLIEr0 MUpa
bubmunoreka LIOK
11 Pusnica - HayKa 0 MpHpoje 2 https://m.edso00.ru/7f416194
bubmunoreka LIOK
12 DH3HHCCKHE BEHHHbI 2 . https://m.edso0.ru/7f416194
but6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIH METO/I MIO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no pazueny 6
Pa3nen 2. [lepBoHayaibHbIe CBeAeHHS 0 CTPOCHUH BelleCTBA
but6mmoreka [IOK
2.1 C 1
TpoeHHe BetiecTEa https://m.edso0.ru/7f416194
59 JIBr>xeHne u B3aMMOICHCTBUE YaCTHII 5 1 bubnuoteka [JOK
' BEIlleCTBA https://m.edsoo.ru/7f416194
bubmunoreka LIOK
2.3 A 2
TPETATHBIC COCTOARMA BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE Te
but6mmoreka [IOK
3.1 M 3
CXAHHHICCROE ABHACHHC https://m.edso0.ru/7f416194
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Bbubmunoreka LIOK
3.2 HMrepuns, Macca, Ii0THOCTS 4 . https://m.eds00.ru/7f416194
bubmunoreka LIOK
3.3 Cuna. Bupet cun 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TeJlaMHM, )KUJIKOCTSIMU U ra3zaMu https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 JlaBIIeHHE KHAKOCTH ° https://m.eds00.ru/7f416194
bubmunoreka LIOK
4.3 ATmocheproe naseHie 6 https://m.eds00.ru/7f416194
44 JleficTBHE ®KUJKOCTHU U Ta3a HA OTPYKEHHOE 7 3 bubmmoreka [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nen 5. PaGoTa 1 MOIIHOCTB. JHEPrus
bubmunoreka LIOK
>1 PaGora u monsocTs 3 . https://m.eds00.ru/7f416194
Bbubmunoreka LIOK
52 Hpocthie MeXaHH3MBI ° . https://m.eds00.ru/7f416194
bubmunoreka LIOK
>3 Mexarmeckas SHepria 4 ! https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HauMeHoBaHUe pa3esioB H TeM nugpoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (mucpp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
Pa3gen 1. TensioBbIe IBJICHUS
. bubmuoreka [{OK
11 CrtpoeHue u cBOMCTBA BELIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmunoreka LIOK
12 Teruiobsie nporecce! 21 1 ° https://m.edsoo.ru/7f4181ce
HWroro no pazneny 28
Pasznea 2. diiekTpuyeckrue 1 MAarHMTHbIE SIBJICHUS
51 DINIeKTpUUYECKHE 3apsiabl. 3apssKEHHbIE Tesa 7 1 bubmmoreka [JOK
' Y UX B3aUMOJECUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmoreka [{OK
2.2 [ToCTOSIHHBINM 2IEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
23 MarHurHbIe spaeiis 6 1 15 https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
24 EKTPOMArHHTHAS HHAYKUHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145
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9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Kontpoabusie  IlpakTuueckue (itpp )
NMPorpamMmbl Bcero o0pa3oBarTejibHbIE
padoThI padoTbI
pecypchbl
Pa3gen 1. Mexann4deckue siBJIeHHUSA
11 MexaHU4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIMCAHHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1. 1
3 3aKOHEI COXpAHCHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bubmunoreka LIOK
2.1 M 7
CXAHUHECKHE KONCOAHHA 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 M . 1
CXAHH'CCKHC BOTHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
DNEeKTpOMarHuTHOE TOJIE U Bu6muotexa [JOK
3.1 6 2
3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIIpOCTPAaHEHHUS CBETA 6 2 bubmuoteka [JOK
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https://m.edsoo.ru/7f41a4a6

bubmunoreka LIOK
4.2 JIuH3bI 1 onTHYECKUE TPHOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmunoreka LIOK
4.3 Paznoxenue 6enoro cBerTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pa3nen 5. KBanToBble iBJIeHUSA
bubmunoreka LIOK
51 Hcnyckanue u MorJIoneHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpoeiie aToMHOro A1pa 0 1 https://m.edso00.ru/7f41a4a6
but6mmoreka [IOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3nes 6. [loBTOpuTEIbHO-0000 1AM I MOAYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS 9 9 bubnuoteka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27

|I[OKYMEHT MOANMUCAH DJEKTPOHHON NOANMUCHIO
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,ﬂ,OKYMEHT noanncaH 3J'IeKTpOHHOI7I noanucbio.

HNOJJUHHOCTD JOKYMEHTA HE INIOATBEP)KJIEHA.

w IMPOBEPEHO B ITPOTPAMME KPUIITOAPM.

nmoANnChH

06wmit cTaTyc noanucum: OfHa MM HECKO/IbKO NOANUCEN HEKOPPEKTHA MM HET f0BepUs

CepTtudukar: 009629ADD2EF978FB064762DEA8F125F63

Bnapeneun;: CrapkuH Cepreii lembaHoBuY, CtapkuH, Cepreit embaHoBuY, ussur31l@yandex.ru, 251101806477, 04545488475,
MYHUUMNANBHOE EPOLI,{KETHOE OELLI,EOBPA?:OBATEJ'IbHOE YYPEXKOAEHWE "CPEAHAA OBLLLEOBPA3OBATE/IbHAA
LLUKO/1IA Ne 31" IYCCYPUUCKA YCCYPUNCKOIO rOPOACKOI0 OKPYTA, AunpekTop, Yccypuick, NMprumopckuii Kpai,
RU

Uspartenb: KasHauenctso Poccuu, KasHauenctso Poccuu, RU, r. MockBa, BonbLiolt 31aTOYCTUHCKMIA Nepeyok, A. 6, ctpoeHne 1,

CpoK peiictBua:

Aara v sBpemsa co3aanua IM:

1047797019830, 7710568760, 77 MockBa, uc_fk@roskazna.ru
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