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MHNOACHUTEJIBHAA 3ATIMCKA

[IporpamMma mo ¢u3nMke Ha YpOBHE OCHOBHOrO 00mIero oOpa3oBaHUSl COCTaBJeHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTelbHON
nporpammel, npencraBieHHbIx B PI'OC 00O, a Tarke ¢ yuérom QenepanbHoil paboueil mporpamMMel
BocriuTanus 1 KoHnenuuu npenonaBanus yueOHoro npenmera «Ousnkay.

Conep:kaHue mMporpaMMbl 1O (DU3MKE HANpaBieHO Ha (POPMUPOBAHME ECTECTBEHHOHAYYHOM
TPaMOTHOCTH OOYYaIOLIMXCSl W OpraHu3alMio W3ydeHHs (U3MKKM Ha JesTeNbHOCTHOW OcHOoBe. B
mporpaMMe Nmo (pU3HMKe YYHUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOrO MpeaMera B peanu3anuu TpeOoBaHWI
OI'OC OO0 K mIaHMpPYEeMbIM JIMYHOCTHBIM W METalpeAIMETHBIM pe3ylbTaTaM OOYUYeHHS, a TaKKe
MEKIpPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro
00pa3oBaHusl.

[Iporpamma 1o (u3MKe yCTaHABIMBAET paclpeieieHue yueOHOro MaTepuraa 1o rogaM o0ydeHus
(mo kjaccam), mpeiaraer MPUMEPHYIO TOCIEI0BaTeNbHOCTh HM3Y4EeHUS TE€M, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS PEAMETHOTO COJIEPIKaHUS M yYETE BO3PACTHBIX 0COOEHHOCTEH 00ydJatomInXCs.

[IporpamMma mo ¢usuke pazpaboTaHa ¢ IENBIO OKa3aHHWS METOJUYECKONH TOMOIIM YYHTEIO B
CO3JIaHMH pabouell TPOrpaMMbI IO y4eOHOMY TPEIAMETY.

Odu3uka SBISETCS CHCTEMOOOPA3yIOIIUM JUIsi ©CTECTBEHHOHAYYHBIX y4eOHBIX IPEIMETOB,
MTOCKOJIbKY (PH3HUECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB M SIBJICHUH, N3y4aeMbIX XUMUEH, OMOIOrHeH,
acTpoHOMMEH u (U3WYECKOM reorpaduell, BHOCHUT BKJIaJ B CCTECTBEHHOHAYYHYIO KapTUHY MHpa,
npefocTaBisieT Hanbolee sICHbIe 00paslibl TPUMEHEHHS HAYYHOTO METO/a MO3HAHHS, TO €CTh CI0co0a
MTOJTyYEeHHsI IOCTOBEPHBIX 3HAHUH O MHpE.

OnHa U3 TIIaBHBIX 33J1a4 (U3ndecKkoro o0pa3oBaHus B CTPYKType 00IIero o0pa3oBaHHs COCTOUT B
(hopMUpPOBaHUH €CTECTBEHHOHAYYHOW IPAMOTHOCTH 1 MHTEpeca K HayKe Y O0YJIarOIIuXCs.

Wzyuenne (¢u3ukm Ha  06a30BOM  ypOBHE  TMpEANONaraer  OBJaJ€HHE  CIEAYIOIMIHMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIUMHU €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

® Hay4YHO OOBACHATH SBJICHHUS,

®  OIIEHUBATH U IOHUMATh OCOOEHHOCTH HAy9IHOTO NCCIIEIOBAHMUS,

®  UHTEPIPETHPOBATH JAHHBIE U UCIIOIH30BATh HAYYHBIE OKA3aTENbCTBA IS IOy EHHS
BBIBOJIOB.

Henn nzydenust Gpu3MKu HA YpOBHE OCHOBHOTO 00IIIEro o0pa3oBaHus omnpeneneHsl B Konnennnn
mperogaBanug  yueOHoro mpeamera «@Pum3mka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Qenepanny, peann3yIONMX OCHOBHBIE 00Ie00pa30oBaTeNbHBIE MPOTPAMMEI, YTBEPKIEHHON pelIeHneM
Komnernn MunncrepcTBa mpocBemenns Poccuiickoit @enepannu (mpotokon ot 3 mekadbps 2019 r. Ne
[1K48H).

enn nzyyeHus: Gu3uKu:

e TmpuoOpeTeHHe MHTEpeca W CTPEMIICHHsS] OOYYaIIUXCS K HAYYHOMY H3YYEHHIO IPUPOEI,

pPa3BUTHE X MHTEIUIEKTYyaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH;
e pa3BUTHE TPENCTaBICHWH O HAYYHOM  METoJAe TMO3HaHUS W (opMupOBaHWE
HCCIIEIOBATENBCKOT'O OTHOIIEHUS K OKPYKAOIINM SIBIICHUSIM;

e (dopMHUpOBaHNE HAYIHOTO MUPOBO33PEHHUS KaK pe3yNbTaTa H3ydeHNs OCHOB CTPOCHUS MaTepUH
1 (QyHIaMEHTaITbHBIX 3aKOHOB (DU3UKU;

e (opmHUpOBaHHNE MPEICTABICHUI O PONMM (U3UKK IS Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

®  pa3BUTHE MPENCTABICHUH O BO3MOXHBIX cdepax Oyaymiel mpodeccHnoHaIbHON JIeSITEThHOCTH,
CBSI3aHHOM ¢ (PM3HKOM, MOATOTOBKA K JalbHENUIIIEMY OOyUEHHIO B 3TOM HAIIPABIICHUH.

JocTtmwkenue 3TUX 1eneil mporpaMMbl 1o (U3WKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
obecrieunBaercs pelieHneM CIeayomuX 3a1ay:

e mnpuoOpeTeHne 3HAHWH O ANWCKPETHOM CTPOCHHM BEIECTBA, O MEXaHMYECKUX, TEIUIOBBIX,

ANEKTPUYECKHUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e mpuoOpeTeHHe YMEHHUH ONHCHIBATH M OOBACHATH (DMU3UUECKHE SBICHHUS C HCIOJIb30BAHUEM
TTOJTyYCHHBIX 3HAHMIA;
® OCBOGHHE METOJIOB PElICHHs MPOCTEHIINX PacyETHBIX 3a/lad C MCHOJIb30BAaHUEM (DU3NUYECKHX
MoOJieTiel, TBOPUYECKHUX M MPAKTUKOOPHUEHTUPOBAHHBIX 3a]1a4;
° pa3sBUTUC yMeHI/Iﬁ Ha6HIOI[aTI) IMPUPOAHBIC SABJICHHA W BBIIIOJIHATL OIIBITHI, J'Ia60paTOpHI)IC
pa6OTI)I 1 OKCIICPUMECHTAJIBHBIC UCCIICA0OBAaHUA C UCIIOJIb30BAHUEM U3MEPUTCIbHBIX HpI/I60pOB;
e ocBoeHHe NpuUEMOB paboTel ¢ UWHPOpManmeld (U3NIECKOTO COJEpIKaHUs, BKIIOYAs
WHPOPMAITUIO O COBPEMEHHBIX IOCTH)KEHHSIX (PU3MKH, aHadW3 M KPUTHYECKOE OlCHHBAaHHE
nH(pOpPMAIUH;
® 3HAKOMCTBO CO cdepaMu NPOPECCHOHATLHOU ACATEIBHOCTH, CBA3aHHBIMU C (DU3UKOU, U
COBPEMECHHBIMU TCXHOJIOTUAMU, OCHOBAHHBIMU Ha JOCTUIKCHUAX (1)1/131/1qu1<0171 HAayKH.
Ha u3yuenue ¢pusuku (6a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHUsi OTBOJUTCS
238 gacos: B 7 kiacce — 68 gacoB (2 yaca B Hemenmo), B 8 kimacce — 68 gacoB (2 yaca B Hemenmo), B 9
KJ1acce - 102 yaca 3 yaca B HEJIEINIO).

[peanaraemerii B mporpamme 1o (u3uKe IMepedeHb JabopaTOPHBIX PabOT W ONBITOB HOCHT
PEKOMEHIATENBHBIA XapakTep, YYUTENb JIeNaeT BLIOOP MPOBENEHHUs JIA00OPATOPHBIX pabOT M OIBITOB C
Y4ETOM WHJAWBUIYAIBHBIX OCOOCHHOCTEW OOY4YaloONIMXCS, CIUCKAa OSKCHEPUMEHTAIBHBIX —3aJIaHHH,
IpeUIaraeMbIX B paMKax OCHOBHOT'O TOCYAapPCTBEHHOT'0 9K3aMeHa 10 (hU3HKe.



COJAEPXKXAHUE OBYYEHUA
7 KJIIACC

Paznen 1. ®usnka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUpA.

®dusuka — HayKa o mpupoje. SABieHus npupoasl. DU3NUECKUE IBICHUS: MEXaHUUECKUE, TCIIOBEIC,
SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBHIE, 3BYKOBHIC.

dusnueckue BenuunHbl. M3mepenne Gusndeckux BenndunH. Ousnyeckue npuodopsl. [lorpemHocts
n3MepeHuid. MexyHapo/iHasi CUCTEMa €IUHHILI.

Kak ¢u3uka U Apyrue eCTeCTBEHHBIC HAyKW H3y4dalOoT NMPHpPOLy. EcCTecTBEeHHOHAy4YHBIH METOJ
MO3HaHUS: HAONIOJCHUE, IMOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIABIDKEHHE THUIIOTE3, JKCIEPUMEHT IO
MPOBEPKE TUIOTe3, 00bSICHEHUE HaO0AaeMoro sBjieHus. Onucanue GU3NYECKUX SBICHUH C MOMOIIIBIO
Mozenei.

Hemoncmpayuu.

1. Mexaaudeckue, TEIIOBBIC, JIEKTPUIECKUE, MATHUTHEIC, CBETOBLIC SIBJICHHS.

2. ®usnyeckue npUOOPHl W MpOIEAypa NPSIMBIX HW3MEPEHHWH aHAJIOrOBHIM W HU(QPOBBIM

PHOOPOM.

Jlabopamopnsie pabomot u Onvimol.
Onpenenenre NeHbI JeNISHNS MIKAbl K3MEPUTEFHOT0 TIPpHOopa.
N3mepenne paccTossHUMN.
Nsmepenne 00bEMa KUIKOCTH U TBEPIOTO TEIA.
Onpeznenenrie pa3MepoB MaJbIX Tell.
M3mepenne TemmepaTypsl MIPH MOMOIIN KUIKOCTHOTO TEPMOMETPA M AaTINKA TEMITEPATYPHIL.
IIpoBenenue uccneaoBaHus MO MPOBEPKE THIIOTE3bl: AAIBHOCTh MOJETA MIapUKa, ITYIIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIe BEICOTA ITyCKa.
Pa3nen 2. [lepBonayanbHble CBeIeHHS 0 CTPOEHUM BelllecTBa.

CrtpoeHne BemiecTBa: aTOMBI M MOJEKYJBI, UX pa3Mepbl. OTBITH, MOKa3bIBAIOIINE IHCKPETHOE
CTpOEHHE BEIIEeCTBA.

Uk~ wnE

JBmkenue gactuil BemecTBa. CBA3b CKOPOCTH JBIKEHUS YACTUII C TEMITEpaTypoil. bpoyHOBCKoe
IBIDKeHue, g dysus. BzaumonelicTBue yacTull BelecTBa: MPUTHKEHHE U OTTAIKUBaHUE.

ArperaTHbple COCTOSIHMS BEILECTBA: CTPOCHUE Ta3oB, KUAKOCTEH M TBEPIABIX (KPUCTAJUIMYECKHX )
Ten. B3auMocBA3p MeXAy CBOWCTBAMHM BELIECTB B PAa3HbIX arperaTHbIX COCTOSHUSIX M MX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHblX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. Habmtonenre OpOyHOBCKOTO ABIKEHHUSI.

2. Hab6monenue nuddysun.

3. HaOmionenue sBieHHH, OOBACHSIOIIMXCA MPUTSHDKEHHEM WM OTTAJKUBAaHUEM YaCTHIL

BEILIECTBA.

Jlabopamopuwie padbomul u onvimol.

1. Omenka muamerpa aToMa METOZOM PSIIOB (C UCTIONB30BaHUEM (doTorpaduii).

2. OnbITH IO HAOIOIEHHUIO TETUIOBOTO PACITUPEHUS T'a30B.

3. OmbITbl 10 O0OHAPYKEHUIO TEHCTBUS CUIT MOJIEKYIISIPHOTO IPUTSKEHUSI.

Paznen 3. /IBukeHue u B3auMojieiicTBue TeJl.

Mexannueckoe OBIKeHHE. PaBHOMepHOe M HepaBHOMepHOe IBmkeHHe. Ckopocth. CpenHss
CKOPOCTb IIPH HEPAaBHOMEPHOM JBIDKEHHH. Pacuér myT v BpeMeHHU IBHUKEHUSI.

SBnenue mHepuuy. 3aKOH MHEpUMH. B3ammopeiicTBue Ten Kak NPUYMHA U3MEHEHUS! CKOPOCTH
IBIDKEHHA Teln. Macca kak Mepa HHepTHocTH Tena. IlmorHocTs BemectBa. CBs3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €MHUIE 00bEMa BELIECTBA.

Cunia Kak XapakTepucTHKa B3aummojercTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C TIOMOILBIO JAWHAMOMETpa. SIBJeHWE TATOTeHUs M cuna TsbkecTH. Cuila TSDKECTH Ha JIPYrux



IIJ1aHCTax.

Bec Tema. HeBecomocts. CrnoxeHWe CHJI, HalpaBIEHHBIX IO OJHOW MPSMOM.

PaBnopelicTByromas cun. Cuna Tperus.. TpeHue CKOJIbKEHUS U TpeHHe MOKoA. TpeHue B MpUpoie U

TCXHHUKCE.

Hemoncmpayuu.

o U A wN PR

Habmronenne MeEXaHMYECKOT O JIBHKEHHS Tea.

H3Mepenre CKOPOCTH MPSIMOTHHENHOTO TBHKEHHSI.
HaGuroieHue siBjicHHsI HHEPIIHH.

Habmroerre n3MeHeHusI CKOPOCTH MTPH B3aUMOACHCTBUH TEIL.
CpaBHeHHE Mace 10 B3aUMOJIEHCTBHIO TEI.

ChoskeHre CHIT, HalTPaBJIEHHBIX IO OJHOM MPSIMOH.

./Iaﬁopamopubte pabomovl u onvimol.

1.

w

Onpenenenrie CKOPOCTH paBHOMEPHOrO JBIWKEHHS (MIapuka B JKUJIKOCTH, MOJIENIH
JIEKTPUIECKOr0 aBTOMOOMJISI U TaK JlaJiee).

Omnpenenenue cpeHel CKOPOCTH CKOMNbXKEHHS OpycKa MU [IapHKa 110 HAKJIOHHOM IIOCKOCTH.
Omnpenenenye IIOTHOCTH TBEPJOrO TeJA.

OnbIThl, JEMOHCTPHUPYIOUIME 3aBHCHUMOCTh pacTsDKeHHs (dedopmanuy) TpPYKUHBI OT
NPUIIOKEHHON CUJIBL.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTh CHIJIBI TPEHUS CKOJNBXKEHHS OT Beca Tena u
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3znen 4. /laBiieHne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB.
Hasneame. CrmocoObl YMEHBINICHWS W YBEIWYEHUS naBiicHUs. JlaBieHue rasza. 3aBHCHMOCTH

JaBJIieHUS] Taza OoT o0BhEMa, TemmepaTyphl. llepemada maBimeHUs TBEPABIME TEIAMH, XUIAKOCTSIMH H

razamu. 3akoH Ilackams. ITHeBMaTHueckue MammuHBL 3aBUCHMOCTH JABIICHUS JKUIKOCTH OT TIITyOWHBI.
I'mapocrarnaeckuit mapagokc. Coobmatomuecs: cocyanl. [ mapaBInIeckue MEeXaHU3MBI.

AtMmocdepa 3emiun u atMocepHOe maBieHHE. [[pUYUHBI CYIIECTBOBAHUS BO3IYIIHON O0OIOYKH
3eman. Omnwit Toppuyemiu. M3mepeHue aTMOChEpHOro MOaBiCHHs. 3aBUCHMMOCTh aTMOC(EPHOIro
JaBJICHUS OT BBICOTHI HaJ ypoBHEM Mopsi. [Ipubopsl 11t u3mepenust aTMoc(epHOro JaBIIeHUS.

JleiicTBrE KHAKOCTH W Ta3a Ha NMOrpyXEHHOE B HUX TeNO. BeITamkuBaromas (apXxuMenoBa) cuia.
3akon Apxumena. Itapanue ten. Bo3myxoraBanue.

Hemoncmpayuu.

oukrwdrE
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3aBUCHMOCTD JTaBJICHUA Ta3a OT TeMIEPaTyphl.

[lepenada maBieHMS )KUIKOCTBHIO M Ta30M.

Coolmaromecs CoCyabl.

I'uapaBnuueckuit mpecc.

[IposiBnenme neiicTBUsS aTMOCHEPHOTO TaBICHUS.

3aBUCHMOCTh BBITAIKHBAIOMIEH CHIJIBI OT O00bEMa MOrPYKEHHOW YacTH Tella W IUIOTHOCTH
KUAKOCTH.

PaBeHCTBO BBITAJIKHUBAIOIICH CUJIBI BECY BBITECHEHHOM KUAKOCTH.

YcnoBue TuUtaBaHWS TeN: IJIABAaHWE WM TOTPYKEHHE Tel B 3aBUCHMOCTH OT COOTHOIICHUS
IJIOTHOCTEH TeNa U YKHUIKOCTH.

Jlabopamopuvie padbomul u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOrpy>KEHHOM B KUIKOCTH YacTU
Tena.

Onpeznenenrie BEITAIKUBAIOIIEH CHIIBI, AEHCTBYIOLIEN HA TENO, MOrPYKEHHOE B AKHUAKOCTD.
[IpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOLICH CUIIBI, NEHCTBYIOIIEH HA TENO B >KUIKOCTH, OT
Macchl Tena.

OnbITEI, 1EMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAIOLICH CHIIBI, JEHCTBYIOIIEH Ha TENO B
XKHUJIKOCTH, OT 00bEMa MOrpy>KEHHOM B KUJIKOCTh YaCTU Tejla U OT MIOTHOCTH >KUIKOCTH.
KonctpynpoBanue apeoMeTrpa WIM KOHCTPYMPOBAHME JIOAKM U ONpeneneHue  eé
IPy30I0bEMHOCTH.



Paznen 5. Pabota u MoHOCTB. JDHeprus.

Mexannueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, ONOK, HAaKJIOHHAsl IUIOCKOCThb. llpaBuiio paBHOBecHsl pblyara.
[Ipumenenue mpaBuiia paBHOBECHS pbluyara K Oyoky. «3omoroe mpaBuio» Mmexanukd. KIIJ mpocTbix
MexaHu3MOB. [IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas OHEprus. Kunernueckas u MMOoTCHIMAJIbHAA SHEPI Y. HpeBpameHHe OJHOIro BuJaa
MeXaHW4YeCKON PHEpTUU B APYroi. 3aKOH COXpaHEHHs SHEPTHUH B MEXaHHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnsie padbomul u oOnvimol.

1. Omnpenenenue paboThl CUIIBI TPEHUSI IPU PaBHOMEPHOM JBIDKEHHUHU Teja 10 TOPU30HTAIBHOM

TTOBEPXHOCTH.

2. HccnenoBaHue yCIIOBHI PaBHOBECHS phlvara.

3. WMsmepenue KII/] HakIOHHOHN MIOCKOCTH.

4. MU 3ydeHue 3aKOHA COXpaHEHUA MEXaHUYECKON SHEPTUH.

8 KVIACC

Pa3paen 6. TenioBble siBJIEHHS.

OCHOBHBIC TIOJIOKCHHST MOJIEKYIISIPHO-KMHETUIECKON TEOpHHM CTPOCHMs BemecTBa. Macca u
pasMeEpbI aTOMOB u MOJICKYII. OHI)ITI)I, IMMOATBEPK AN EC OCHOBHBIC IIOJIOKECHU A
MOJIEKYISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOro, XHUIAKOTO W Ta3000pa3HOrO COCTOSHWM BemiecTBa. Kpucrammmdeckue u
amopdubie Tena. OObSCHEHHE CBOMCTB Tra3oB, JKHAKOCTEH W TBEPABIX TEJI HAa OCHOBE IOJIOXKCHUN
MOJIEKYIISIPHO-KHHETHYeCKoi Teopuu. CMadynBaHrEe M KaNWUIIPHBIE SABIEHU. TemioBoe pacuInpeHue u
cKartue.

Temmeparypa. CBA3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBHKEHHSI YacTHI. BHYTpeHHSA
sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH JHEPTHH: TEIUIoNepe/iaya U coBepllieHHe padoThl. Buiel
TEIUIONepeaayu: TeIIONPOBOAHOCTD, KOHBEKIIUS, H3TyICHHE.

KommaectBo Temnotel. Y aenpHas TEMIIOEMKOCTh BEIIeCTBA. 1 emIoo0MeH U TerJI0BOe PaBHOBECHE.
VYpasHeHnue TteroBoro Oamanca. [lnmaBieHue W OTBeplAEBaHWE KPHUCTAUIMYECKHUX BEIIECTB. Y ICNbHAS
TerioTra IaBieHus. IlapooOpazoBanme m KoHaeHcamus. Vcmapenwe. Kumenwe. YmenmbHas Teriora
mapooOpa3oBaHuA. 3aBHCHMOCTh TEMITEPATYPbI KUTIEHHUS OT aTMOC(HEPHOTO TaBIICHMS.

BnaxxHocts Bo3myxa.

OHeprus TOIuMBa. Y IeNbHAs TEIIOTa CrOPaHuUsL.

IIpuntmmer paboTsl TemoBbix Apurarenei KIIJI TerumoBoro meurartens. TeruioBble OBUTATEIA U
3aIIUTa OKPYKAIOLIEH Cpebl.

3aK0H COXpaHEHUS U MPEBPAIEHUS YHEPTUH B TEILTOBBIX MPOIIECCax.

Jemoncmpayuu.

HaGumonenrie 6poyHOBCKOTO TBUKECHUS.

Hab6monenne nuddy3um.

HaGmoenne siBneHnii cMaYiBaHWsI U KATWIDISIPHBIX SBICHUH.

HaGuroieHvie TemoBoro pacumpeHus Tei.

W3meneHne naBiueHns ra3a mpu H3MEHEHWH 00bEMa U HarPEBaHUU HITH OXJIAXKICHUH.
[IpaBuita u3MepeHus: TeMIepaTypsl.

Buner tenmonepenayn.

OxJaxkieHue Py COBEPIICHUN PabOTHI.

HarpeBanue npu coepiiieHnn paboThl BHEITHIUMHE CHJIAMH.

©CoNoO AW R

10 CpaBHeHHE TEITOEMKOCTEH pPa3TUYHbIX BEIIECTB.
11. HaOmronenue KUIeHus..
12. HabntopeHre mOCTOSHCTBA TEMITEPATYPHI ITPH TLIABICHUH.



13. Mogenu TEmIoBLIX ABUTATENEH.

Jlabopamopnusie padbomul u onvimol.

OnBITHI 110 OOHAPYKCHUIO JISHCTBUSI CUJI MOJICKYJIIPHOTO TIPUTSKCHHSL.

ONBITHI 11O BRIPANUBAHUIO KPUCTAIJIOB TOBAPESHHOMN COJIM UJIH caxapa.

OnBITHI 110 HAOJTIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEIL.
OnpezeneHre qaBiICHUs BO3AyXa B OaJIJIOHE MITIPUILIA.

ardwDdPE

OnbITHI, IEMOHCTPHUPYIOIIUE 3aBUCHMOCTD JaBJICHUS BO3JyXa OT €ro o0bhéMa M HarpeBaHHs
NI OXJIaXIACHU .
6. IlpoBepka rumoTe3bl JUHEHHOM  3aBUCUMOCTH  JUIMHBI  CTOJIOMKA  JKMJIKOCTH B
TEPMOMETPUIECKON TPYOKE OT TeMIIepaTyphl.
7. HaOmonenne u3MeHeHUs1 BHYTPEHHEH DHEPIHH Tella B pe3yJbTaTe Terionepeaadyd u paboTsl
BHCIIIHHUX CHIJI.
8. MHccrnenoBaHue siBIeHMs TEMI000OMEHA PU CMEIIMBAHUY XOJIOJJHOM U TOpSYEi BOJIBL.
9. OmpeneneHrne KOMUYECTBAa TEIIOTHI, MOJIYYEHHOTO BOJOH MpPH TEIJIOOOMEHE C HarpeTbiM
MCTAJINIMYCCKUM HUJIMHIAPOM.

10. Omnpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCIapeHHs.

12. OmnpeneneHre OTHOCUTENBHOM BIKHOCTH BO3yXa.

13. Onpenenenue yaenbHON TEMIIOTH TUIABJICHUS JbIA.

Pa3zaen 7. DjexkTpuyeckne 1 MATHUTHbIE SIBJIEHUS.

OnexTpusanus Tel. J[Ba poma dIeKTpUUIecKuX 3apsIoB. BzanmonelicTBre 3apsDKEHHBIX Tl 3aKOH
Ky_HOHa (3aBI/ICI/IMOCTB CHJIBI B3aI/IMO]IeI>’ICTBH${ 3apSAKCHHBIX TEI OT BEIWYMHBI 3apiAa0B U PACCTOAHUA
MEX]Ty TEIaMH).

OnexkTpudeckoe Tone. HampskEHHOCTh JJIEKTPUYECKOro TOojsA. [IpuHIMI Cymneprio3uimu
AJIEKTPUUIECKHX TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenn 3eKTpUYECKUX 3apsmoB. DJIEMEHTapHBIA JJIeKTpuUdeckuil 3apsim. CTpoeHme aroma.
[IpoBoAHVKH U AMIIEKTPUKHU. 3aKOH COXPaHEHHS AIEKTPHUIECKOTO 3aps/a.

ONEeKTPUYIECKH TOK. Y CJIOBHSA CYIIECTBOBAHUS JJIEKTPHUECKOTO TOKA. VICTOYHHKH TOCTOSHHOTO
ToKa. JIeHCTBHS 3JEKTPUYECKOro TOKa (TEIJIOBOE, XHMHYECKOE, MarHUTHOE). DJNEKTPUYECKHH TOK B
XKUAKOCTSIX U Ta3ax.

OnexkTpudeckas menb. Cuila Toka. DIeKTpudeckoe HarpspkeHne. COnpoTHBIICHHE POBOIHHKA.
YnensHOE compoTuBIeHHE BemecTBa. 3akoH Owma g ydactka 1enu. llocmemoBarenpHOEe U
MapauieIbHOe COeMHEHUE TIPOBOJHIKOB.

Pabora m MOIIHOCTH 3JIeKTpHYECKOro Toka. 3akoH Jhxoymsa—JleHma. DnekTpudueckue Lenu U
MOTPEOUTENN AINEKTPHIECKON dHEpTun B ObITy. KOopoTKoe 3aMbIkaHue.

IToctosiHHBIE MarHUTHL. B3anmozelicTBre MOCTOSSHHBIX MAarHUTOB. MaruutHoe nosie. MarautHoe
nosie 3eMJIM U €ro 3HayeHue A >ku3Hu Ha 3emsie. OnbIT Opcrena. MarHUTHOE MOJIE 3JIEKTPUYECKOrO
ToKa. [I[puMeHeHne AIIeKTPOMArHuTOB B TeXHUKE. JefiCTBHe MarHUTHOTO IOJIS HA MIPOBOJHUK C TOKOM.
OJNEKTPOJIBUraTeNb MOCTOSIHHOIO TOKA. Vcronb30BaHue 31EeKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Omnbitel @apanest. SBiaeHue snekTpoMarHuTHON uHAykuuu. [IpaBuio JleHna. DnekTporenepartop.
Crioco0bl TIOMYYeHUS DJIEKTPUYECKON JHEPTruu. ODIEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HCTOYHHUKAX
SHEPTHH.

Jemoncmpayuu.

DnexTpu3anus Ted.

JIBa pona aIIeKTpUYecKrX 3apsA0B U B3aUMOJIEHCTBHE 3apsKEHHBIX Tell.
VY CTpoiicTBO U IEUCTBHE IIEKTPOCKOMA.

OnexTpocTaTndecKasi HHTyKIHsL.

3aKOH COXpaHEHUS DIIEKTPHUECKUX 3aPATIOB.

[IpoBOHUKH U AMIIEKTPUKH.

ok wdE



MopnenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOrO OIS,
HcTouHNUKY TOCTOSTHHOTO TOKA.
JlelcTBUS 3IEKTPUUECKOr O TOKA.

. DJNEeKTPUUECKUM TOK B >KUJIKOCTH.

. I'a30BbI# pa3psn.

. I3mepenune cuibl TOKa aMIIepMETPOM.

. 3mepenue 351eKTpUYECKOro HanpsHKEHUs. BOIBTMETPOM.

. Peocrar u MarazuH CONpOTHUBIIEHUH.

. B3aumogeiicTBre NOCTOAHHBIX MATHUTOB.

. MonenupoBaHue HEBO3MOXHOCTH Pa3/€ieHUs MOJ0COB MarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB.

. OnwiT Dpcrena.

. MaruutHoe mosie Toka. DIEeKTPOMAarHur.

. JleiicTBe MAarHUTHOTO MOJI HA IPOBOJIHUK C TOKOM.

. DNEeKTpOJABUTATEND TOCTOSHHOTO TOKA.

. UccnenoBanue ABIEHUS 3JIEKTPOMArHUTHON UHIYKIIHUH.

. OnwiTer Dapanes.

. 3aBHCHMOCTH HaIIpaBJICHU MHAYKIIMOHHOTO TOKA OT YCIOBHMA €r0 BOSHUKHOBEHHUSI.
. DJIEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomot u onvimol.

oukrwnE

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITHI 110 HAOIOIEHHIO JIEKTPU3ALNH Tell MHIYKIIUEH U IPU COTPUKOCHOBEHHH.
HccnenoBanne nefCTBUS IIEKTPUYECKOTO TIOJIS Ha MPOBOJAHUKH U AUAJIEKTPUKH.

Co6opka 1 mpoBepKa pabOTHI MIEKTPUIECKON MK MTOCTOSHHOTO TOKA.

W3mepeHue u peryaupoBaHue CUIbl TOKA.

W3MmepeHue u peryanupoBaHue HaIPsKEHU.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, HAYLIETO YEpe3 PE3UCTOpP, OT COIPOTHBIICHUS
pe3ucTopa U HalpspKeHHs Ha PE3UCTOpE.

OmnbIThI, JEMOHCTPUPYIOIUE 3aBUCUMOCTb 3JIEKTPUUECKOIO CONPOTUBIIEHUS MPOBOJHUKA OT
€ro JUIMHbI, IJIOIAAH IOIEPEYHOr0 CEYeHUs U MaTepHala.

[IpoBepka mnpaBuia CIOXKEHHWS HANPSDKEHUH IPU IOCIEAOBATEIBHOM COCOUHEHHM IBYX
PE3UCTOPOB.

IIpoBepka npaBumiia U1 CHIIBI TOKA IPH NapajieIbHOM COSAUHEHUH PE3UCTOPOB.
Omnpenenenue paboThl 3JEKTPUUECKOT0 TOKA, UIYIIErO Yepe3 Pe3nucTop.

Omnpenenenrie MOLIHOCTU 3JIEKTPUUECKOT0 TOKA, BBIACISIEMOIN Ha PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HIYIIErO Yepe3 JIAMIIOUKY, OT HalpsDKEHUs Ha HEll.
Omnpenenenne KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJIEHCTBUS IIOCTOSHHBIX MarHUTOB.

W3yyeHre MarHuTHOTO MOJIS OCTOSTHHBIX MarHUTOB NIPHU UX OObEANHEHNUHU U Pa3/ie/iCHUH.
HccnenoBanue neicTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEINKY.

OmnbIThl, AEMOHCTPHUPYIOLIME 3aBHCUMOCTb CHJIbI B3aUMOIEHUCTBHS KaTYIIKA C TOKOM U
MarHuTa OT CHJIbl TOKA U HAallpaBJICHUs TOKA B KATYIIKE.

Wzyuenne neficTBUS MarHUTHOTO TIOJISL HA IPOBOAHUK C TOKOM.

KoncrpynpoBanue u n3ydeHue pabOoThI 3JIEKTPOIBUTATES.

M3mepenune KIIJI 3nekTpoaBUraTeNbHON YCTAHOBKHU.

OmnBITHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHAYKIMH: UCCIIEIOBAHUE U3MEHEHU
3HAa4YEHUS U HANpaBJICHNUS UHIYKLHOHHOIO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHS.



Mexannyeckoe pABKeHHe. MarepuanpHas Touka. CuctemMa orcuéra. OTHOCHTENBHOCTD
MEXaHWYeCKOoro IBMKeHHs. PaBHOMepHOe npsMonuHeiiHoe aBrkeHne. HepaBHoMepHOE psiIMONIMHEITHOE
nBukeHne. CpeaHsisi U MTHOBEHHAsi CKOPOCTh TeNa NMPH HEPaBHOMEPHOM JBH)KEHUH.

Yckopenue. PaBHOyckopeHHOe mpsMonuHeHOe mABMkeHue. CBoOoaHoe majeHue. ONbITHI
lanunes.

PaBHOMepHOE nBHXKEHME 1O OKpYyKHOCTHU. [lepuon u yactota oOpaiieHus. JIuHeliHas U yrioBas
ckopoctu. LleHTpocTpeMuTenbHOe YCKOpEHHE.

Ilepseiii 3akoH Herorona. Bropoit 3axkoH Herorona. Tperuit 3axkoH Heroortona. Ilpuniun
CYIEPIIO3ULINHU CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuma TpeHuUs: cuia TPEHUS CKOJNBXKCHHMsS, CHJIa TPEHHUS IIOKOS,
Jpyrue BUAbl TPEHUS.

Cuia TsHKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpeHWE CBOOOJHOro TaJieHus. [IBmkeHne
maneT Bokpyr Connna. IlepBas kocMudeckas ckopocTb. HeBecoMoCTh U Tieperpy3KH.

PaBHoBecue maTepuanbHON Touku. AOcomroTHO TBEpAOEe Teno. PaBHOBecwe TBEPAOro Tena ¢
3aKpEIJIEHHON OChIO BpalleHus. MoOMeHT cuiibl. LIeHTp TsxecT.

Umnynec Ttema. WM3meHenwe wuMmynbca. Mwmynbe cuiibl. 3aKOH COXpaHEHHsS HMMITyJIbCa.
PeakTnBHOE IBHKEHHE.

Mexannueckasi paboTa ¥ MOIIHOCTh. PaboTa CHIT TSHKECTH, YIPYyrocTH, TpeHus. CBs3b SHEPTUU U
pabotsl. [loTeHmanpHas SHEPTUS TeNa, MOIHATOr0 HAJl MOBEPXHOCTHIO 3eMin. [loTeHnanbHas sHepris
cokaroi mpyxkuHbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOW JHEPTHH. 3aKOH COXPAaHEHUS
MEXaHUYECKOU SHEPTUM.

Hemoncmpayuu.

1. HaOmrogenrie MEXaHUYECKOTO IBMKEHUS Tela OTHOCUTEIHHO Pa3HBIX T OTCUETA.

2. CpaBHeHHE IyTEH U TPACKTOPUI ABHIKEHHUS OJHOTO U TOTO YK€ Tella OTHOCUTENBHO Pa3HbIX TEl

OTCYéTa.

3. H3mepeHue CKOPOCTH U YCKOPEHUSI MPSIMOTMHEHHOTO JIBUYKEHUSI.

4. HccrnenoBaHne MPHU3HAKOB PABHOYCKOPEHHOTO JBUKECHUS.

5. Hab6monenune nBIKEHUS Tea O OKPYKHOCTH.

6. HaOmroneHne MeXaHMUYECKUX SIBJICHUH, IPOUCXOISINNX B cucTeMe oTcuéra «Tenexkay npu eé

PaBHOMEPHOM M YCKOPEHHOM JIBIDKEHUHM OTHOCHTENHHO KaOMHeTa (PU3UKH.
7. 3aBHCHMOCTb YCKOPEHHS TelNa OT MacChI TeNla M IEHCTBYIOMIEH Ha HETO CHIIHI.
8. HaOmroneHne paBeHCTBA CHII IIPU B3aUMOICHCTBHH TEIL.
9. U3meHeHue Beca Tela MPHU YyCKOPEHHOM JIBHIKCHUH.
10. Iepenaya uMmynbca NPH B3aUMOJICHCTBUH TeEI.
11. TIpeoOpazoBaHUs SHEPTHUN TIPH B3aUMOICHCTBUH TEII.
12. CoxpaHeHne UMITyIIbCa TIPY HEYIPYTOM B3aUMOJICHCTBHH.
13. CoxpaneHune UMITyIIbca TPy aOCOIIOTHO YIIPYTrOM B3aNMOIEHCTBUH.
14. HabmtoneHre peakKTHBHOTO JIBUKECHHUS.
15. CoxpaneHnne MeXaHUIECKOW SHEPTHH IIPH CBOOOTHOM I3 /ICHHH.
16. CoxpaHeHne MeXaHUIECKOW SHEPTHH IIPH IBMKEHUH Teja MO JeHCTBUEM TPY>KUHEI.
Jlabopamopuvie padbomul u onvimol.
1. KoHcTpyupoBaHWE TpaKTa UIsl pa3rOHA W JANbHEHIIEro paBHOMEPHOTO JBIDKEHHS IIapuKa
WJTU TENIEXKKU.

2. Onpenenenrie CpeqHed CKOPOCTH CKONBKEHUsS OpyCKa WM JBWKEHHS IIapuKa M0 HAKJIOHHON
IJIOCKOCTH.

3. Omnpexnenenrie yCKOpEHHS Tea MPU PAaBHOYCKOPEHHOM JIBY>KEHUH 110 HAKIIOHHOM TTOCKOCTH.

4. HccrnenoBaHWe 3aBUCUMOCTH IIYTH OT BPEMEHHW NPH PAaBHOYCKOPEHHOM JBM)KEHUH 0e3
HayaJabHOU CKOPOCTH.



5. TIpoBepka I'HIIOTE3bI: €CIH MPHU PAaBHOYCKOPEHHOM IBIDKEHHU 0€3 HayalbHOM CKOPOCTH ITyTH
OTHOCSTCS KakK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOUIME MPOMEKYTKH BpPEMEHHU
OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHITBI TPEHHSI CKOJILKEHHS OT CHITBI HOPMAJIBHOTO IaBJICHUSI.
Omnpenenenne ko3 ueHTa TPEHUS CKOIBKEHUSL.

Onpenenenuie KECTKOCTH MPY>KUHBL.
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Onpenenenrie pabOTHI CHIIBI TPEHUS P PAaBHOMEPHOM JIBUXKCHUH TElla MO0 TOPU3OHTAIBHON
[TOBEPXHOCTH.
10. Onpenenenne pabOTBI CHJIBI  YOPYTOCTH TpU  IOABEME Tpy3a C HCIOIb30BaHUEM
HEMOABHYKHOTO U TIOJJBU’KHOTO OJIOKOB.

11. M3yyenwue 3aKoHa COXPAHCHUS SHEPTHH.

Pazgen 9. Mexanudeckue KoJje0aHUsA M BOJHBI.

KonebarensHoe nBmwkeHne. (OCHOBHBIE XapaKTEPUCTHKH KoleOaHWiA: TEpHOA, YacToTa,
aMIUIMTyaa. MaTeMaTuyeckuil U MpYXUHHBIM MadaTHUKU. lIpeBpamienne sHepruu mnpu KoneGaTeTbHOM
JIBIDKECHUH.

3aryxarome koneOaHus. BreiHyxJeHHBIe KoneOaHusi. Pe3oHanc. MexaHH4YecKue BOJHBEI.
CaoiicTBa MexaHHueckHMX BosH. [IpomonmpHbBIEe M TONEpeyHble BOJHBI. JITMHA BOJHBI M CKOPOCTH €€
pacnpocTpaHeHusl. MexaHn4ecKue BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJHBI.

3Byk. [')poMKocTh 3ByKa U BeIcoTa ToHA. OTpaskeHue 3Byka. UH(pa3ByK u yabTpa3ByK.

Hemoncmpayuu.

HaGuroneHue konebaHuit TeI 1Moj1 ASHCTBUEM CHJIBI TSHKECTH M CHJIBI YIIPYTOCTH.
Habnronenvie konebaHmii rpy3a Ha HUTH U Ha TPYKHUHE.

HaGuroienrie BEIHYX/IE€HHBIX KOJIEOAHUH 1 pe30HaHCA.

PacnipocTpanenue mpoAoNbHBIX U TIOMEPEYHBIX BOJIH (Ha MOJIENH).

HaGuroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTEHI.

AKyCcTHYeCKUN pE30HAHC.

Jlabopamopuuvie pabomsl u onvimel.

1. OmpeneneHune 9acTOTH U MepHOAa KoJieOaHUH MaTEMAaTHIECKOTO0 MasSTHHKA.

2. OrmpeneneHre YacTOThI U IEPHOJIA KOJIEOaHUH MPYKUHHOTO MasTHHKA.

3. HccrnenoBanue 3aBHCUMOCTH TEpUOAa KOJIEOAHWN TOABEHICHHOTO K HHUTH TPy3a OT JJIHHBI

HUTH.

4. UHccrnegoBaHne 3aBHCHMOCTH TEPHOAA KOeOaHUH MPY>KWHHOTO MasiTHAKA OT MacChl Tpy3a.

5. IlpoBepka HE3aBHUCHMOCTH Ie€pHOAa KOJIEOAHWHA Tpy3a, IMOABEIIEHHOTO K HUTH, OT MAacChl

rpysa.

6. OmBITHI, TEMOHCTPUPYIOIINE 3aBHCUMOCTh IMepUojia KoJeOaHU! NpPYyKUHHOTO MAasTHHKA OT

MAacChI Tpy3a 1 KECTKOCTH MPYKUHBL

7. H3MepeHne yCKOpEeHUs CBOOOIHOTO MaeHUS.

Pazpen 10. DnekTpoMarHuTHOE 1M0J1€ M 3J1€KTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMArHUTHOE MOJe. ONEKTPOMarHUTHbIE BOJHBL. CBOKMCTBA 3JEKTPOMArHUTHBIX BOJH.
[Ixana 37MeKTpOMarHUTHBIX BOJH. McTonp30BaHre 3MIEKTPOMArHATHBIX BOJH IS COTOBOW CBSI3H.

DneKkTpoMarHuTHas npupoaa ceera. Ckopocth cBera. BoaHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CgoiicTBa 3I€KTPOMArHUTHBIX BOJH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopnuvie pabomul u onvimol.

1. H3yueHwne CBOWMCTB AIEKTPOMATHUTHBIX BOIH C IIOMOIIBIO MOOHIIBHOTO TenedoHa.

Pazpnen 11. CBeToBbIE SIBJICHMSL.

JlyaeBast monens cBera. Vctounuku csera. [IpsmMonnHeliHOEe pacnpocTpaHeHHE CBETa. 3aTMEHHUS
Connua u Jlynsl. OtpaxkeHue cseta. Ilnockoe 3epkano. 3aKoH OTpaKeHHUsI CBETA.

oukrwnE



[Ipenomnenue cBera. 3akoH mOpenoMyeHUs cBera. [lomHOE BHYTpEeHHEE OTpaKEHUE CBeETa.
Hcnonp30BaHKe NOJHOTO BHYTPEHHETO OTPAYKEHUS B ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox nyueit B mua3e. OnTryeckas cucrema (horoanmnapaTa, MUKpOCKONa U Teneckomna. ['nas
KaK OITHYECKAsl CUCTEMA. bIM30pyKOCTh U JaJbHO30PKOCTD.

Paznoxenue Oemoro cera B crekTp. OnbiTel HetoroHa. CnoXEeHHWE CHEKTPAIBHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

©COoNAR~wWDNRE

IIpssMonnHENHOE pacpocTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[TonmyueHune n300paxeHUN B TIIOCKOM, BOTHYTOM M BBIIYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTHyecKuil CBETOBO/I.

Xoj my4eid B cOOMparome JIMH3e.

Xon nydell B pacCEeHBArOILEN JIMH3E.

[Mony4enue n300pa>keHNH C TOMOIIBIO JTHH3.

[Mpunnun aefictBus oroanmnapaTta, MUKPOCKOIIA U TEJIECKOIA.

10. Mogaens riasa.
11. PasnoxeHue O€I0ro CBETa B CIIEKT.

12. TTony4yenue Genoro cBeTa Mpy CIOKEHUH CBETA PAa3HBIX IIBETOB.
Jlabopamopnsie pabomot u onvimol.

1.
2.
3.

4.
5.
6
7

HccnenoBanre 3aBUCHMOCTH YTIiIa OTPaXKEHUsI CBETOBOTO JIy4a OT YIiia MajeHusl.

UzyueHne xapakTepuCTHK NU300paXKeHus TIpeIMeTa B ITIOCKOM 3epKaJe.

HccnenoBanre 3aBUCUMOCTH yTJIa TIPEIOMIICHHUSI CBETOBOTO JTy4ya OT yIJia MajieHus Ha TPaHuIle
«BO3ITyX—CTEKIIO».

[MonydyeHue n300paKeHUH ¢ MOMOIIBIO COOUPAFOIICH THH3BL.

Omnpeneneane GOKYCHOT'O PACCTOSHUSI M ONTHICCKON CHITBI COOMPATOIIIECH JIMH3EI.

OMBITHI TIO Pa3IOKEHUIO OEIOr0 CBETa B CIIEKTP.

OMBITHI 11O BOCTIPHUSITHIO IIBETA MPEIMETOB MPH UX HAOIIOJICHUU Yepe3 IIBETOBbIC (DUITBTPEHI.

Pa3nen 12. KBanTtoBble siBJIEHUS.

Onwitel Pesepdoprma w mnameraprast mozens aroma. Momens atoma bopa. Hcmyckannme wu
norJionieHue ceera aromoM. KBauTel. JInHe4aThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, Oera- n ramma-m3nmydeHus. CtpoeHne atomHoro siapa. Hykmowuas
MOJIeNb aTOMHOTO sipa. M3oTonsl. PagmoaktuBHbIe ipeBpatenus. [leproa momypacnaga aTOMHBIX SiAEp.

Snepupie peakmuu. 3aKOHBI COXPAaHEHHWS 3apsI0BOIO M MAacCOBOTO YHCEN. DHEPrus CBS3U
aToMHBIX sifep. CBs3b MacCel W JHEpPruu. Peakmum cuHTe3a W JeleHus siaep. VCTOYHWKM »Hepruu
Connua u 3BE31.

Snepnas sHepreTuka. [IeiicTBUS paauOaKTUBHBIX U3IYYEHHUI HA KUBBIE OPraHU3MBI.

Jemoncmpayuu.

oukrwdE

CriexTpsl U3Ty4€HHsI U TOTJIOMIEHHS.

CriexTps! pa3Iu4HbIX I'a30B.

CuaekTp Bogopona.

Habnronenue Tpexo B kamepe Buibcona.

Pabota cuérunka HOHU3UPYIOIINX U3TYYECHHH.

Perucrpanus nzinydeHust IpUPOAHBIX MUHEPAJIOB U MIPOJYKTOB.

Jlabopamopnuvie pabomul u onvimol.
1. HaGniopeHue CIIOMIHBIX M IMHEHYATHIX CIIEKTPOB M3JIydEeHUSI.
2. HccrnemoBaHue TpPEKOB: M3MEPEHHE DSHEPrMM 4YaCcTHLbl IO TOPMO3HOMY Myt (1O

¢dororpadpusam).

3. H3mepeHue pagnoakTUBHOTO (oHa.
IToBTOpHUTETHHO-00001IAIOIINIT MOYJIb.



[ToBTOpHUTENBHO-0000IIAOIIUI  MOMYJb TIPEAHA3HAYCH I CHCTEMaTH3alluM W 00OOIICHUS
MPEIMETHOTO COJICPXKAHUS W OINbITA JCATEILHOCTH, MPHOOPETEHHOrO NPU H3YYCHUU BCErO Kypca
¢u3MKM, a TakkKe i1 TOATOTOBKA K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHY I0 (u3uke s
00y4arommxcs, BRIOPABIINX 3TOT YICOHBIN MPEAMET.

[Ipu M3ydeHMH HAHHOTO MOAYJS PEANU3YIOTCS M CHUCTEMATU3UPYIOTCS BUJBI AEATEIBHOCTH, HA
OCHOBEC KOTOPBIX O6CCHCHHB36’TC$I JOCTHIXKCHUE TMPCAMCTHBIX W MCETANIPECIMCTHBIX IIJIAHUPYCMBIX
pe3yabTaToOB 00yUeHUs, OPMHUPYETCS €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOSHHME HAYyYHBIX METOJIOB
HCCICJ0BaHUA SIBJICHUM MNpUupoAbl U TEXHUKHU, OBJIAJCHUC YMCHUAMU O6’bﬂCHﬂTI) (l)I/I3I/I‘-ICCKI/I€ SIBJICHUA,
MIPUMCHSIA MOJYYCHHBIC 3HAHUA, pCIIATh 3ala4i, B TOM YHCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJILHEIC.

[IpuHIMNUANbHO AEATETbHOCTHBIN XapakTep JAHHOIO pasjieNna peain3yercs 3a CYéTr TOro, 4To
06yan0mHec;1 BBIITOJIHATOT 3a/1aHsA, B KOTOPBIX UM IIPEAIaracrcs:

HA OCHOBE IONYYEHHBIX 3HAHWU pACIO3HABATh U HAYYHO OOBSACHITH (DU3WYECKUE SBICHUS B
OKpY’Kalollel MPUPO/IE€ U TIOBCEIHEBHOMN KU3HU;

HCIIOJIb30BaTh HAYYHBIC MCTO/IbI UCCIICIOBAHU A (1)H3H‘-IGCKI/IX SIBJIGHI/If/i, B TOM YUCJIC JId IIPOBEPKU
TUIOTE3 U MOJYUYCHUSA TCOPETUYCCKHUX BBIBOJOB,

06’]:5[CH$[TB HAayY4YHBIC OCHOBBLI Hanbojiee BaKHBIX ILOCTI/I)KGHI/Iﬁ COBPEMEHHBIX TCXHOJ’IOI’HFI, Halpumep,
MPAKTUYCCKOI'0 MCIIOJIb30BAHUA PA3JIMYHBIX MCTOYHHMKOB SHEPIMHM HA OCHOBC 3aKOHa IMPEBpAaUICHUSA U
COXpaHCHUA BCEX M3BECTHBIX BUJOB DHECPIHH.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA

Uzyuenne ¢u3MKH Ha ypOBHE OCHOBHOTO OOLIET0 0Opa30BaHMs HANpPABICHO Ha JOCTHKECHUE
JMYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.
B pesynbrare uzyueHus QU3MKH Ha ypOBHE OCHOBHOTO oOmIero oOpa3oBaHUsi y 00Yyd4aroIErocs

OyayT chopMHPOBaHBI CIICAYIOIINE JTMYHOCTHBIC PE3YJIBTATHI B YACTH
1) naTpHOTH4ECKOT0 BOCIUTAHUS:

® - IPOSIBJICHWE HHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (M3MUECKOI HAayKH;

® - [ICHHOCTHOE OTHOILICHHE K JOCTHKEHHUSIM POCCUHCKUX YUEHBIX -(PU3UKOB;

e  2) rpa:kAaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

o - TOTOBHOCTb K aKTUBHOMY Yy4aCTUIO B O6CY)KI{€HI/H/I O6IlIeCTBeHHO 3HAYUMBbIX U DTHUYCCKUX HpOGJ’IeM,
CBA3aHHBIX C IMTPAKTUYCCKUM IIPUMCHCHHUEM I[OCTI/I)KeHI/Iﬁ (1)I/I3I/IKI/I,

o - OCO3HAaHUEC BAXKHOCTHU MOPAJIbHO-3THUYCCKUX IMPUHIUIIOB B ACATCIIbHOCTH y‘IéHOFO;
3) 3cTeTHYeCKOro BOCIUTAHMS:

® - BOCIIPHATHE ICTETHUECKUX KA4eCTB (PU3MUYECKOM HAYKU: €€ rapMOHUYHOIO IOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH,
4) EHHOCTH HAYYHOTO MO3HAHUSI:

® - OCO3HAHHE IEHHOCTH (HU3UYECKONH HAYKU KaK MOIIHOTO MHCTPYMEHTA IO3HAHWS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHI, BAXKHEHIIEH COCTaBISAIOIIEH KyJIbTYpbI;

® - pa3BHTHE HAYYHOH JIFOOO3HATENHLHOCTH, HHTEPECA K UCCIIENOBATENbCKOM JIEITENbHOCTH,
5) hpopmupoBanusi KyJbTYpPHI 310POBbSI H YMOIHOHATBLHOTO 0J1ATOMOJIYIHS:

® - OCO3HAHME IEHHOCTH O€30MacHOro oOpas3a >KM3HH B COBPEMEHHOM TEXHOJIOIHMYECKOM MHPE,
BXHOCTH TpaBWi 0e30MacHOr0 TOBEAEHHWS Ha TpPAaHCIOPTE, Ha JOpOrax, C JJIEKTPUYECKUM H
TEIIOBBIM 000pPYy/IOBaHMEM B JOMAIIHHUX YCIIOBHSIX;

e - chOpMHUPOBAHHOCTH HaBhIKa pedICKCHH, TIPU3HAHKE CBOECTO MpaBa Ha OMMOKY M TAKOTO K€ IpaBa
y IPYTOT0 YeI0BeKa;
6) Tpy10BOr0o BOCIIMTAHUSA:

® - AKTHBHOE Y4YacTHe B pEIICHWH NPAaKTHYECKWX 3amady (B paMKax CeMbH, OOpa3oBaTENbHOU
OpTaHM3aIHNY, TOPOJa, Kpasi) TEXHOJIOTHYECKOH U COI[MATbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM
qucie v (PU3nIecKnX 3HAHNH;

® - HHTEpEC K MPAKTHYECKOMY H3YUEHHUIO MPO(heCcCHii, CBA3aHHBIX C (PU3UKOIA;
7) 3K0JI0rMYeCKOT0 BOCIIUTAHMS:

e - OpHEHTalWd Ha NMpUMEHeHHe (U3NYECKUX 3HAHWN JUIA pemIeHHs 3a1ad B 0OJacTH OKpYKaromlen
Cpenpl, TUIAHUPOBAHUS ITOCTYIIKOB M OIIEHKHA WX BO3MOXKHBIX TIOCIECTBHUH ISl OKPY KAFOIIEH Cpebl;

® - OCO3HaHHE TI00AIEHOTO XapaKTepa SKOIOTHIECKUX TPOOIIEM U IyTeH UX pelIeHus;
8) apanTanumu K U3MEHSIIOIMMCS YCJIOBUSIM COLUAIBLHON U NPUPOAHOM Cpeabl:

e - TOTPeOHOCTH BO B3aWMOJEHCTBUHU TIPU BBITIOTHEHWH HWCCIEAOBAHUNW W TMPOEKTOB (U3MUECKOH
HaIPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHX;

® - MIOBBIIIEHHUE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPaKTHYECKYIO JeITeTbHOCTh;

® - MOTpeOHOCTH B (DOPMUPOBAHWUHM HOBBIX 3HAHW, B TOM 4uCIe (OPMyIHPOBATH HJIEH, TOHSATHS,
TUTIOTE3BI O (PU3MYECKUX OOBEKTaX U SBJICHUSX;

e - OcO3HaHHE Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKH;

® - [UITAHWPOBAHHE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (PH3UYECKUX 3HAHHN;

® - CTpeMIICEHHE aHAIM3UPOBATh W BBISBIISATH B3aMMOCBSI3U MPHUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe C UCIIOIb30BaHNEM (DM3MUECKUX 3HAHUH;

® - OIIGHKAa CBOMX JCHCTBHH C y4€TOM BIMSHHUS Ha OKPYKAIOLIYIO CPEdy, BO3MOXHBIX TTIO0AJBHBIX
MIOCIIEICTBUH.



METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOGHHs MporpaMmbl 1o (U3MKe Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs Y

oOyuarorierocs OyayT c)OpMHUPOBaHEI MeTaNpeIMeTHBIE Pe3yJIbTAThI, BKIIOYAIOINIUC T03HABATCIIHHBIC

YHUBCPCAJIbHLIC y‘le6HI>IC HCﬁCTBHﬂ, KOMMYHHKATUBHLBIC  YHUBCPCAJILHBIC y‘le6HBIC ﬂCﬁCTBHH,

PEryJISTUBHBIC YHUBEPCAIbHBIC yueOHbIE ICHCTBUYSL.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁnble )IeﬁCTBHﬂ

ba3oBble JJornueckne aeMcTBHUS:

BBISIBIISITH U XapaKTEPU30BaTh CYIECTBEHHBIE IPU3HAKA O0BEKTOB (SIBJICHHIA);

yCTaHABJIUBATh CYIIECTBEHHBIA INPH3HAK KiIacCU(HUKAIMM, OCHOBaHHUS Jjsi O0OOIICHUS U
CpaBHEHUS,

BBISBIISITH 3aKOHOMEPHOCTH M TPOTUBOpEYMsI B paccMaTpuBaeMbIX (akTax, JaHHBIX H
Ha6JHOILeHI/I$IX, OTHOCAIIUXCA K (I)I/I?,I/I'—ICCKI/IM SABJICHUSAM,

BBIABJIATE MPUYINHHO-CIICACTBCHHBLIC CBA3U NIPHU N3YYCHUU (bI/I3I/I'-IeCKI/IX SIBJICHUU U mpoueccoB,
AClaTb BBIBOJbI C HMCIOJIB30BaAHUEM NCAYKTUBHBIX W HWHAYKTUBHBIX yMOSaKHIO‘IeHHfI,
BBIABHUTATH TUITOTE3bI O B3AUMOCBA3AX (1)I/I3I/IT-IGCKI/IX BCIIMYHH,

CaMOCTOSITEILHO BBIOMpATh CHOco0 pemieHust y4ueOHOW Qu3nueckoil 3anauu (cpaBHEHHE
HECKOJIBKMX BapUAHTOB PELICHMs, BEIOOp Hanbosee MOAXOISIIEro ¢ Y4ETOM CaMOCTOSATEIBHO
BBIIETICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTeabCKe 1eHCTBUA:

HCIIONIB30BaTh BOMPOCH! KaK MCCIENOBATEIbCKII HHCTPYMEHT TIO3HAHHUS,

MPOBOANUTL TI0 CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBINH (QU3HYecKuit
9KCIIEPUMEHT, HEOOMIBINOE HCCleJoBaHNE (GU3NIESCKOTO SBICHUS;

OLIEHWBAaTh Ha TPUMEHHMOCTb M JOCTOBEPHOCTh HWH(OPMAINIO, TOINY4YEHHYI0 B XOJ€
WCCIIEIOBAHUS WA DKCTIEPUMEHTA;

CaMOCTOATENBHO (OPMYIHPOBATh OOOOIIEHHS W BBIBOABI MO peE3yabTaTaM IPOBEAEHHOTO
HaOJFO/ICHMS], OTIBITA, UCCIICIOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JANbHEHIIee pa3BUTHE (PU3NYECKUX TIPOIECCOB, a TaKXKe
BBIIBUTATH MPEAIONIOKEHHUS 00 UX PAa3BUTHUU B HOBBIX YCIIOBUSX W KOHTEKCTaX.

Pa6oTa ¢ nndopmanueii:

IIPUMEHSTh Pa3JIMdYHbIE METObI, MHCTPYMEHTBHI U 3aIPOCHI IIPU ITOUCKE U 0TOOpe nH(popManun
WJIN TAHHBIX C YYETOM MPEAIOKEHHON yueOHOM (Pr3rdecKon 3a1auw;

aHAJIN3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALMIO PA3IUYHBIX BUIOB U
(hopM npencTaBIeHNS;

CaMOCTOSITEIBHO  BBIOMpaTh ONTUMaNbHYIO (opMy NpeAcTaBieHUs HHQOpMALIMU U
WUTIOCTPUPOBATH PelIaeMble 3a1a4l HECIOKHBIMU CXEMaMHU, UarpaMMaMi, HHOH Tpadukoi u
UX KOMOMHAIIASAMU.

KomMMmyHukaTnBHbIe YHHBepCaJIbHbIe YueOHbIe 1eiiCTBHA:

B X0l OOCyXAeHHUs y4eOHOro MmaTepuaja, pe3yslbTaToB J1a0OpaTOpPHBIX paboT U MPOEKTOB
3aJaBaTh BONPOCH! 10 CYIIECTBY OOCYXIIa€MOH TEMbl M BBICKA3bIBATh MJEH, HAIEJICHHBIE Ha
pelIeHre 3a1a41 U oJyIepKaHue 0J1aroxenaTenbHOCTH OOLIeHUS;

COIOCTABIISATH CBOM CYXKIEHHS C CYKACHUSIMH JPYIMX YYAaCTHHKOB IHayiora, 0OHAapYyXHBaTh
pas3inuyMe U CXOICTBO IMO3UIINA;

BBIPAXXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TMPEACTABISATh PE3yJbTAaThl BHIMOJHEHHOIO (DU3MYECKOr0 OmbITa (PKCHEPUMEHTA,
HCCIIEI0BAHNUS, IPOEKTA);



MMOHMMATh M HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHJHOW WM WHAMBHIYadbHOH pabOThI TpH
PEIICHUY KOHKPETHOH (hYU3NYECKOU MpOOIIeMBI;

NPUHUMATH IIEIM COBMECTHOMN JESITENbHOCTH, OPTaHU30BBIBATh JEUCTBUS MO €€ TOCTUXKEHUIO:
pacnpencnsaTh poiu, OOCYKIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOH pa0OThI, 0000IIaTh
MHEHUS HECKOJIBKUX JIFOJICH;

BBITIONIHATh CBOIO 4YacTh pabOThl, JOCTHras KaueCTBEHHOTrO pe3yjbTara IO CBOEMY
HAIPaBICHUIO U KOOPAMHHUPYS CBOH JACHCTBUS C IPYTHUMH WieHAMU KOMaH/IbL;

OLICHUBATh KA4eCTBO CBOEr0 BKJIaJa B OOIIMI NPOAYKT IO KPUTEPHUSIM, CaMOCTOSTEIBHO
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSL.

PerJIﬂTI/lBHI)Ie YHUBEPCAJILHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBIISITH NPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHTYalUsX, TPEOYIOIMX Uil pPeHIeHUs
(UBHYECKNX 3HAHHN;

OPHEHTHPOBATHCA B PA3NUYHBIX MOAXOJaX MPUHATHUS PElIeHWH (MHIUBUAYaJIbHOE, NPUHITHE
pelieHus B TPpyIe, MPHHITHE PEHICHUH TPYIIIO);

CaMOCTOSITEILHO ~ COCTABIISITH ~ AJTOPUTM  pelieHus: (PU3MYecKol 3aJauyd  WiIM  IJ1aHa
WCCIENOBAHUS C YYETOM HMMEIONIUXCS PECYPCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh MpejIaraéMble BApHAHTHI PELICHHI;

JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE,

CaMOKOHTpOJIL, IMOIMOHAJbHDBIN MHTEJIEKT:

JIaBaTh aJIEKBATHYIO OIIEHKY CHUTYaIlH U MIpeiaraTh IUTaH e€ N3MEHEHUS;

OOBSICHATD TPUYUHBI JOCTIDKEHUS (HEIOCTIIKEHWS) pe3ylbTaTOB MAEATENbHOCTH, [aBaTh
OLIEHKY PHOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ| BBIMIOJIHEHHS (QHU3NUECKOTO
WCCIIEJIOBAHMS UIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHHBIIUXCA CHTYAITHA,
YCTAHOBIIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHWBATh COOTBETCTBHUE PE3yIbTATA IIETH U YCIOBHSIM;

CTaBUTH ce0s HA MECTO JAPYroro HYelloBEeKa B XON€ CIOpa WM JUCKYCCHH Ha HAYYHYIO TEMY,
[TOHUMATb MOTUBBI, HAMEPEHHSI U JIOTHKY APYrOro;

MIPU3HABaTh CBOE IIPAaBO Ha OMIMOKY MPHU pelieHnH (GU3NIECKUX 3a]a9 WIHA B YTBEPKIACHUIX Ha
Hay4JHBIE TEMBI M TAKOE YK€ TIPaBO JAPYTOTrO.

HNPEAMETHBIE PE3YJIBTATDBI

K xoHIy o0ydenus B 7 Kjacce IpeIMETHBIC pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpakaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

HCIOJIb30BaTh MOHATHS: (U3MUECKHE M XUMHUYECKHE SIBJICHUS, HAONIOJNCHUE, HKCIIEPUMEHT,
MOJ€Nb, TUIIOTE3a, SANHULB (GU3NUECKUX BEJIMYMH, aTOM, MOJIEKYyJIa, arperaTHble COCTOSHUS
BemecTBa (TBEPHOE, JKUAKOE, TIa3000pa3HOE), MEXAHWYECKOE [BHKEHHE (pPaBHOMEPHOE,
HEpaBHOMEpPHOE, NPSMOIMHEHHOE), TPaeKTOpus, pPaBHOACWUCTBYIOLIAs cuia, AedopMmanus
(ynpyrasi, miacTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS] COCYABI;

pasznmuyate sBieHUs (nuddy3us, TEIIOBOE ABMKEHHE 4YacTHI] BELIECTBA, PaBHOMEPHOE
JBIDKEHHE, HEPAaBHOMEPHOE ABHMKEHUE, MHEPLUS, B3aUMOJCHCTBHE TEJ, paBHOBECHE TBEPIBIX
TEJ ¢ 3aKPEIIEHHON OCBhIO BpallleHWs, Iepeaaya JaBleHHus TBEPABIMH TeIaMH, KUAKOCTSIMU U
razamu, arMoc(epHoOe JaBJEeHUE, IJIaBaHUE TeJl, MPEBPALICHUs] MEXaHUYECKOH 3HEPrHH) IO
OIMCAaHUIO HMX XAapaKTEPHBIX CBOMCTB M HAa OCHOBE OINBITOB, AEMOHCTPHUPYIOIIMX JaHHOE
(u3nvecKoe SBJICHHE;



pacmo3HaBaTh NPOSBICHUE M3YYECHHBIX (DU3WYECKUX SIBJICHUI B OKPYKAIOIIEM MHpPE, B TOM
yrcie (QU3NUECKHE SIBICHHUS B MPHUPOJE: MPUMEPHI IBUKECHUS C Pa3IMYHBIMU CKOPOCTSIMH B
KUBOH M HEXKWBOW NpPUPOAE, NEHCTBUE CWIIBI TPEHUS B TPUPOJAE M TEXHHUKE, BIIHSHUE
aTMoc(epHOro JaBlieHHs Ha KMBOW OpPTaHU3M, IIaBaHHE PBIO, PhIYard B Telle YeloBeKa, IMpU
3TOM TEPEBOIUTH MPAKTHYECKYIO 3a/laduy B y4eOHYIO0, BBIIENSTH CYIIECTBEHHBIC CBOWCTBA
(mpu3HaKK) PU3NUECKUX SBICHUH;

OINMCHIBATh HW3Yy4YCHHBIC CBOMCTBAa Teld M (HU3UYECKHE SBICHHS, HWCIONB3Ys (DU3NYecKue
BENIMYMHBI (Macca, 00bEM, TIOTHOCTh BEUIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh,
cuJia yIpyrocTH, CHJia TSHKECTH, BEC Tela, CHila TPEHUs, AaBjieHue (TBEPAOro Teja, KUAKOCTH,
rasa), BRITAJIKMBAIONIAS CHJIA, MEXaHMUYecKas padoTa, MOIIHOCTD, IJIEY0 CHUJIBI, MOMEHT CHIIBI,
k03 pULIMeHT Tone3HOro ACHCTBHUSI MEXaHW3MOB, KWHETHUECKasl M MOTEHIMAIbHAS SHEPTHS),
MpH OIMUCAHWUHM MPAaBUIBHO TPAKTOBATh (PUIMYECKUH CMBICT HCIONB3YEMBIX BEIMYMH, HX
0003HAYEHMS W eJMHULIBI PU3MYECKUX BEIUYHH, HAXOIUTHh (YOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(U3HYECKYIO BETMYMHY C APYTHMH BEIMYUHAMHU, CTPOUTH TPa(UKK N3yUEHHBIX 3aBUCHMOCTEH
(pM3MYUCSCKHUX BEIUYMH;

XapaKTepu30BaTh CBOWMCTBA Tell, (HU3MUYECKUE SBJICHUS W TPOIECCHI, UCIONB3yS IMpaBuia
CIOXKEHUs1 Cui (BIONMb ONHOM mpsmMoit), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
MpaBUJI0O paBHOBeCHs phrdara (0JI0Ka), «30JI0TOE MPABWIO» MEXAHWKH, 3aKOH COXPAHCHHS
MeXaHWYECKON JHEPTHH, IIPU 3TOM JIaBaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA W 3aIllUCHIBATH
€ro MaTeMaTHYEeCKOE BBIPAXKEHUE;

OOBSCHATH (PU3MUECKUE SBJICHUS, MPOLECCHI M CBOMCTBA TENl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid TPaKTHKOOPHEHTHPOBAHHOTO XapakTepa: BbBISBIATh PUYNHHO-CIIEICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX IIAroB ¢ Omopoii Ha 1—2 M3y4eHHBIX CBOMCTBA
(bu3MUeCKUX SBICHUH, (PU3NIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pewaTth pacuérHele 3a7aud B 1—2 NeWCTBUS, UCIIONIb3Ys 3aKOHBI U (OPMYJIbI, CBSA3BIBAIOLIME
(u3nyeckye BEMUMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3a/laud 3allUChIBATh KPAaTKOE YCIIOBHE,
MOJCTaBJIATh (PU3MUECKUE BEIWYMHBI B (OpMynbl U MNPOBOAUTH pacuéTbl, HAXOAUTH
CIIPaBOYHBIC JlaHHbIC, HEOOXOIUMBIE JUId peIIeHHUs 3aJad, OLIEHUBATh PEATMCTUYHOCTD
TTOJTYIeHHON (PH3NYIECKON BETUIMHEL,

pacnosHaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIM (U3MUYECKUX METOJOB, B
OIMCAHHUHU HCCIICIOBAHUS BBLACIATH MPOBEPSEMOE MPENNONOKEHHE (TUIOTE3Y), pa3anyaTh U
HHTEPIPETUPOBATD [TOIYUECHHBIN Pe3ysIbTaT, HAXOAUTh OMNOKK B XOZE OIBITA, AeIaTh BHIBOBI
II0 €ro pe3ynbTaTaMm;

IIPOBOAMUTE OMBITHI MO HAONIOACHUIO (DU3MUYECKUX SIBICHUM WM (DU3NYECKMX CBOWCTB TeI:
($hopMynupoBaTh NPOBEpsSEMbIC MPEANIONOXKEHUS, COOMpPATh YCTAHOBKY M3 HPEIIOKEHHOTO
000pyOBaHMS, 3aIMCHIBATE X0 ONbITa U (OPMYIUPOBATEH BHIBOIBI;

BBIIOJIHATH IpSIMbIE W3MEPEHUSI PACCTOSIHUSA, BPEMEHH, Macchl Tena, 00béMa, CHIIBI U
TEMIIEPaTypPhl C UCIIOJIb30BAaHUEM aHAJOTOBBIX U IU(POBBIX IPUOOPOB, 3aMCHIBATH TOKA3aHUS
puOOPOB ¢ yu&TOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHHUI;

MIPOBOIUTh HCCIIEOBAaHWE 3aBUCUMOCTH OJHON (DM3WUECKOW BEIMYWMHBI OT JAPYrod C
HCIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBMXKYILETrOCs TeNa OT
BpEMEHM [BI)KEHHs Tela, CHJIBl TPEHHS CKOJBLKEHHs OT Beca Teja, KadecTBa 0OpabOTKU
MTOBEPXHOCTEN TEN M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAJN CONPUKOCHOBEHHUS TEJ, CUJIBI
YIPYTOCTH OT YAJMHEHUS NMPYKUHBI, BBITAIKUBAIOIIEH CHilbl OT 00BbEMa NOrpyXKEHHON YacTH
TeIa M OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHCUMOCTH OT IJIOTHOCTH Tefla, OT IJyOWHBI, Ha
KOTOPYIO MOTPYKEHO TeJ0, YCIOBHH IIIaBaHMs TeJ, YCIOBUNH PaBHOBECHs phlyara U OJIOKOB),
y4acTBOBAaTh B IUIAHWPOBAHMU Y4YE€OHOTO MCCIIENOBaHUS, COOMPATh YCTAHOBKY M BBIOJHSTD
HU3MEpEHHs, Cleays INpeNIOKEHHOMY IUIaHy, (UKCHpPOBAaTh pe3yJbTaThl IOJYy4EHHOH
3aBHCUMOCTH (DU3MYECKUX BEIWYMH B BHJE NPEIOKEHHBIX TaOMUL W TrpaduKoB, AENATh
BBIBOZBI 110 pe3yJIbTaTaM UCCICIOBaHUS;



MPOBOANUTH KOCBEHHBIC U3MEpEHUs (PU3MUECKUX BETHYUH (IUIOTHOCTH BEHIECTBA KUIKOCTH H
TBEPAOTO Tena, CHia TPEHUS CKONBXKEHWS, JABICHUE BO3AyXa, BBITAIKUBAIOIAS CHJIA,
JEeWCTBYIOIIAas Ha TOTPY)KEHHOE B JKUAKOCTh TeNO, KOI(GQOHUIMEHT IO0JIE3HOTO JeHCTBUS
MPOCTHIX MEXaHHM3MOB), CIEAYsl MPEIOKEHHONH HHCTPYKIWW: MPU BBHIIOJTHEHUH H3MEpEHUI
coOMpaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHHE HCKOMOW BETMYMHBL;
cOo0JTI0AaTh TIpaBuIia TEXHUKU 0€30MacCHOCTH P paboTe ¢ TabopaTOpPHBIM 000PYIOBaHHEM;
yKa3bIBaTh MPHUHLUIBI JIEHCTBUS MPHOOPOB M TEXHUUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIINECS COCYbl, OapoMeTp, phluar, MOJBMKHBIA U HEMTOJBIKHBIN OJIOK,
HAKJIOHHAS TNTIOCKOCTH;

XapaKTepH30BaTh MPUHIUIBI JEHCTBHUSI M3YYEHHBIX MPHUOOPOB M TEXHHUUYECKHX YCTPOWUCTB C
omopoii Ha WX omucaHus (B TOM YHCIE: TMONIMIUIHUKKA, YCTPOMCTBO BOJOMPOBOA,
THJIPaBIMYECKAN TPEcC, MaHOMETP, BBICOTOMEp, TOPIIHEBOW HACOC, apeoMeTp), HCIOJIb3Ys
3HaHUS O CBOWcTBaX (HM3UYECKHX SBJICHUH W HeoOXoauMble (H3MUECKHe 3aKOHBI U
3aKOHOMEPHOCTH;

MPHUBOJINTH MPUMEPHI (HAXOAUTh MHPOPMAIHIO O MPUMEPax) MPaKTHYECKOTO MCIOIb30BAHUS
(pM3MUECKUX 3HAHWH B TIOBCEIHEBHOM KU3HU JIIsl 00ecieueHus: 0€30MacHOCTH MPU 00paIeHUN
¢ nMpubOpaMH M TEXHHUUYECKUMHU YCTPOMCTBAMHM, COXPAHEHHS 3I0POBbS M COOJIOACHUS HOPM
9KOJIOTHYECKOTO MOBEJICHUSI B OKPYKAIOIIel cpejie;

OCYHIECTBJIATH OT60p HCTOYHUKOB I/IH(i)OpMaHI/II/I B I/IHTepHeTe B COOTBCTCTBHU C 3aJaHHBIM
MOVMCKOBBIM 3aIllpOCOM, Ha OCHOBE HMEIOIMUXCS 3HAHWUU U MyTEM CpaBHEHHS Pa3IMYHBIX
NCTOYHUKOB BBIICIIATH I/IH(i)OpMaHI/IIO, KOoTOopas ABJIACTCA HpOTHBOpe‘IPIBOfI WA MOXET OBIThH
HEJIOCTOBEPHOIA;

WCIOJNB30BaTh TIPU  BBIMOJHEHUH YYEOHBIX 3aJlaHiil  HAYYHO-TIOMYJISAPHYIO JIUTEPATypy
(U3NYECKOTO COJNlepXKAHMS, CIPABOYHBIE MaTepuaibl, pecypchl cetd HWHTepHeT, Biajerh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus WHGOPMAIMA W3 OJHOW 3HAKOBOM
CHICTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBCHHBIC KpaTKME IHCbMEHHBICE M YCTHBIC COOOIICHHMS Ha OCHOBE 2—3
HCTOYHUKOB HH(MOpMAIIUU (HU3UIECKOTO COJIEPIKAHUS, B TOM YUCIIE TTYOJIMYHO JIeJaTh KpaTKue
COOOIIEHMSI O pe3yjbTaTaX MPOEKTOB WM YYCOHBIX HCCIICJAOBAHHMN, MPU 3TOM TPaAMOTHO
HCTIOJIb30BATh M3YYCHHBIN MOHATHUHBIN anmapar Kypca GU3HWKH, COMPOBOXKIATH BBICTYIIJICHUE
Mpe3eHTallueH;

MIPH BBHIMOJTHEHUU YYEOHBIX IPOCKTOB M HCCIICOBAHHUN PACIPENENsaTh 00S3aHHOCTH B TPYIINE B
COOTBETCTBHU C TIOCTABJICHHBIMH 3aJlauaMH, CJICJMTh 32 BBHIIOJHEHUEM IUIaHA JCHCTBUH,
aJIcKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JEATCIBHOCTh TPYIIBI, BBICTPAHBATH
KOMMYHHKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHCHHE OKPYKAIOIIUX.

K xonIy o0ydenus B 8 kiacce nmpeJMeTHBIC pe3ysbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpakaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

HCIOJIB30BaTh MOHITHA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBM)KEHHE aTOMOB U MOJIEKYJ,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHE W aMOp(QHBIE Tena, HACBHIIECHHBIA U
HEHACBILICHHBIA Iap, BIAXXHOCTb BO3IyXa, TEMIIEPAaTypa, BHYTPEHHSS SHEPrusi, TEIJIOBOM
JBUraTeb, 3JIEMEHTAPHBIN 3JIEKTPUYECKUI 3apsijl, 3JIEKTPUYECKOe I0je, NPOBOTHHKH U
IU3JIEKTPUKH, TIOCTOSIHHBIN AJIEKTPUUECKUH TOK, MAarHUTHOE TOJIE;

pa3nuyath sBJIEHU (TEIJIOBOE PACLIMPEHUE U CKATHE, TEIUIoNepesada, TEIIOBOE pAaBHOBECHE,
CMauyMBaHUE, KalWLISIPHBIC SIBJICHUS, HCIAPEHNE, KOHAEHCALUs, MIJIaBJIeHUe, KPpUCTAIITH3aLUs
(oTBepmeBaHMe), KHIIEHHME, TeEIUIonepenaya (TeIONPOBOAHOCTb, KOHBEKLMS, HW3Iy4eHHE),
JJIEKTpU3aLUsl Tell, B3aMMOICUCTBHE 3apsOB, JEHCTBUS SJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMO/IEHCTBIE MAarHUTOB, JEWCTBUE MarHUTHOTO MOJISl HA MIPOBOJHUK C TOKOM,
3JIEKTPOMArHUTHAsI WHAYKLHKS) 110 OMMCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBIICHUE;



Pacro3HaBaTh MPOSBICHUE WU3YYCHHBIX (DM3WYCCKUX SIBJICHUW B OKPYKAIOIIEM MHPE, B TOM
yuciie (pU3ndecKue sBICHHS B IPUPOJIC: TOBEPXHOCTHOE HATSHKCHUE U KAWILISPHBIC SBICHUS
B MpHPOAE, KPUCTAJUIBI B mpupoje, uznydeHue ConHua, 3aMep3aHrue BOAOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHes, CHera, JIIEKTpPHUECKHE SIBIICHHA B aTMmocdepe,
ANIEKTPUYECTBO JKUBBIX OpPraHM3MOB, MarHUTHOE ToOJNie 3eMiH, Jpeiid TOIICOB, pOJb
MAarduTHOro 1mojs JId XHU3HH Ha 36MJ'I€, MMOJIApHOC CHAHHME, IIpU OTOM IICPEBOJUTH
MPaKTUYECKYI0 3aJady B Y4YeOHYIO, BBIJCIATh CYIICCTBEHHBIE CBOWCTBA (IIPU3HAKH)
(U3HYECKHX SIBICHHUIA;

OMNUCBIBATL H3YUCHHBIC CBOMCTBA Tel U (1)I/I3I/I‘IGCKI/IG SIBJICHU, HCIIOJIb3Ys (1)I/I3I/I‘IGCKI/IC
BEIUYMHBl  (TeMmrepaTypa, BHYTPEHHSAS JHEprus, KOJIMYECTBO TEIUIOTH,  YZAelIbHas
TEMI0EMKOCTh BEIECTBA, YACIbHAS TEIIOTA IJIaBJICHNUS, YACIbHAS TeIUIoTa NapooOpa3oBaHus,
yIeNbHas TEIIOTa CrOPaHMsI TOIIMBA, KO GHUITUSHT TOJIE3HOT0 ACHCTBUS TEIIOBOM MAIlIUHBI,
OTHOCHUTEJbHAS BJIAXHOCTh BO3JyXa, OJJIEKTPHUUECKHI 3apsj, cuja TOKa, DSJEKTPHYECKOE
HanpsDKEHUE, CONMPOTHBIICHWE MPOBOJHHKA, yJAETbHOE CONPOTHBICHHE BEIIECTBA, padoTa u
MOIIIHOCTh 3JICKTPHYECKOTO TOKA), MIPU ONMHMCAHUH MTPABHIBHO TPAKTOBATh (DU3UUECKHIA CMBICI
HCIOJIb3YEMbIX BCIWYHH, 0603Haqu1/151 n C¢IAUHUIbI (1)I/I3I/I‘IGCKI/IX BCIIMYMH, HaAXOIWUTb
(opMyITBI, CBS3BIBAIOIINE JAHHYIO (M3MUYECKYIO BEIMYMHY C JPYIrMMU BETMYUHAMH, CTPOHUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEH (DU3UUECKUX BEIMYUNH;

XapaKTEepru3oBaThb CBOMCTBA TECII, (1)H31/I‘IGCKI/IG ABJICHUA W TIPOLECChI, MCIIOJIB3ysd OCHOBHBIC
II0JIOKCHUA MOHCKyanHO-KHHeTH‘-IeCKOﬁ TCOpUn CTPOCHUA BCIICCTBA, IIPUHIMAIT
CYTIEpPIIO3UIINH TTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUS 3apsna, 3akoH Oma s
ydacTka 1enu, 3akoH Jxoyms—JleHIla, 3aKOH COXpaHEHWs JHEPIWU, IMPH STOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €0 MATEMAaTHIECKOE BBIPAKEHHE;
OOBSICHATD (PU3MUECKHE TPOIECCHI M CBOMCTBA TEJI, B TOM HYHCJIE W B KOHTEKCTE CHUTYyaIluil
MIPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUIMHHOCIEACTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHNE U3 1—2 JTOrHYEeCKUX IIaroB ¢ OMOpO Ha 1—2 M3ydEeHHBIX CBOMCTBA (hH3MUECKUX
SIBJICHUH, (DU3MIECKUX 3aKOHOB MJTM 3aKOHOMEPHOCTEH;

pemats pacuéTHbIe 3a1a4il B 2—3 NEHCTBHS, MCIONB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
(bn3nueckrie BENWYMHBI: HA OCHOBE aHAIHM3a yCJOBHA 3aJjadd 3allHCHIBATh KPATKOE YCIIOBHE,
BBISIBIISITH HEAOCTATOK MJAHHBIX [UISI PEHIeHHS 3aJadd, BbIOWpaTh 3aKOHBI U (HOPMYIIBL,
HEOOXOAWMEIE ISl €€ pelleHwrs], IPOBOAUTh PacYEéThl W CPABHHUBATH IONYYEHHOE 3HAUCHHE
(hm3ryuecKoi BENMMYNHBI C H3BECTHBIMH TaHHBIMHU;

pacno3HaBaTh TPOOIEMbI, KOTOPBIE MOXXHO PEMIUTh NP TOMOIIM (PU3NYIECKUX METOOB,
WCIIONB3YSI OMHUCAaHWE WCCIENOBAHMS, BBIACTATH IPOBEPSEMOE MPEINOI0XKEHHEe, OIEHUBATh
MIPaBIIIBHOCTH TIOPSI/IKA IPOBEEHUS UCCIIEIOBAHMS, JeTIATh BHIBOJIBI,

MIPOBOMIUTH OIBITHI 10 HAOMIOACHUIO (DU3NYECKUX SBICHUH WM (U3NYECKUX CBOWCTB Tel
(kanmmIIIsipHBIE  SIBJICHHSA, 3aBHCHMOCTH JIABJICHHWS BO3AyXa OT €ro o0béma, TeMmepaTypsl,
CKOpOCTH TIpOIlecca OCTHIBAHWS W HAarpeBaHWs TPU H3IyUYeHHH OT IBETa H3IIydaromen
(mormomaroriell) MOBEPXHOCTH, CKOPOCTh WCHApEHUS BOIBI OT TEMIEPAaTyphl KUIAKOCTH U
IJIoMmany e€ MOBEPXHOCTH, JJIEKTPU3ALUs TET W B3aUMOJEHCTBHE DIEKTPUYECKHUX 3apsIOB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MArHWTOB, BH3YaJIM3alldsd MAarHUTHBIX TOJed TOCTOSHHBIX
MarHWTOB, JIEHCTBHSI MATHUTHOTO TIOJNS HAa MPOBOJHHUK C TOKOM, CBOIMCTBA 3JEKTPOMArHHUTA,
CBOWCTBAa  JNEKTPOIBHUTATENS  IIOCTOSHHOTO  TOKa):  (OpMyIHpoBaTh  TpOBEpsieMble
MIPEONIOKEHHSI, COOMPATh YCTAHOBKY W3 MPEINIOKEHHOTO 00OpY/IOBaHUS, OIUCHIBATH XOJ
OIbITa U (HOPMYTHUPOBATH BHIBOJIBI,

BBITIONHATH TMPSAMBIE M3MEPEHHsI TEMIIEpaTyphl, OTHOCHTENHFHOW BIAXKHOCTH BO3/yXa, CHIIBI
TOKa, HANpPSOIKEHUS C HWCIIONB30BAaHMEM aHAJOTOBBIX TNPUOOPOB W JATYUKOB (HHU3UUECKHUX
BEJIMYWH, CPABHUBATH PE3yIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOMOTHON MOTPEITHOCTH;
MIPOBOJIUTh HCCIIEOBAHWE 3aBHCUMOCTH OIHOW (PM3MYECKOW BEMUYHMHBI OT JpPYyrod ¢
WCIIONb30BAaHMEM NPSIMBIX W3MEPEHUHN (3aBUCHMOCTH COIMPOTHBIICHUS IPOBOJAHHKA OT €ro



JUTMHBI, TUTOMIAIH TIONEPEYHOr0 CEYSHHUS U yAeTbHOTO COMPOTUBIICHHS BEIlleCTBA TPOBOAHIUKA,
CHJIBI TOKa, WIYIIEro 4epe3 MPOBOTHHUK, OT HANPSDKEHHS Ha TPOBOIHUKE, HMCCICAOBAHHE
MOCIEAOBAaTEIbHOTO W HapajUlebHOTO  COCAMHEHWH  NPOBOAHUKOB):  TUIAHHUPOBATH
HCCIIeIOBaHNE, COOMPATh YCTAHOBKY W BBINOJHATH H3MEPEHUS, CIeays MPeIOKEHHOMY
I1aHy, (UKCHPOBATH PE3yNbTAaThl MOMYYEHHOH 3aBHCMMOCTH B BHJAE TaONMHMI M TIpadHKOB,
JieNaTh BBIBOJIBI MO PE3yJbTaTaM MCCIICAOBAHMSE

MPOBOANTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIHUYMH (yIelbHas TEMIOEMKOCTh BEIECTBa,
CONPOTUBJICHUE TPOBOJHUKA, paboTa W MOIIHOCTH BIIEKTPHUYECKOr0 TOKA): TUIAHHUPOBATH
H3MEpEHHs, COOMPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIeysl MPEAI0KEHHOW WHCTPYKIUH,
Y BBIYHCIISITH 3HAUCHHE BETMUUHBI;

co0JTI0AaTh TIpaBMiia TEXHUKU O€30MacHOCTH P paboTe ¢ TabopaTOPHBIM 000PYIOBaHHEM;
XapaKTepr30BaTh MPUHIUINBI JEHCTBHUSI M3YYEHHBIX MPHUOOPOB M TEXHHUYECKHX YCTPOWUCTB C
OMOpON Ha HMX OMUCaHWs (B TOM YHCIE: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas
TypOWHa, aMIepMeTp, BOILTMETP, CUETUHK JEKTPHUUECKON DHEPTUH, JIEKTPOOCBETUTENBHBIC
mpHOOPBI, HAarpeBaTelbHbIC AIEKTPONPUOOPH (IPUMEPHI), IIIEKTPHUUECKHE MPEIOXPaHUTENH,
AJNIEKTPOMArHHT, 3JIEKTPOJABUTATENIb IMOCTOSHHOIO TOKA), HMCHOJNB3Yys 3HAHHS O CBOKMCTBAX
(u3NUecKX SBICHUIA U HEOOXOIMMbIe (PU3HYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENbHBIE MPUOOPHI TIO CXeMaM U
CXEMAaTUYHBIM PHUCYHKaM (KUJKOCTHBIH TEPMOMETP, TEPMOC, TIICUXPOMETP, THIPOMETP,
JIBUTATEh BHYTPEHHErO CrOPaHusl, SJIEKTPOCKOI, PEOCTAT), COCTABISATH CXEMBI AJIEKTPHYECKUX
Herel ¢ TOocIeI0BaTeNbHBIM 1 MapalIeIbHBIM COSJIMHEHNEM DJIEMEHTOB, pasinyasi YCIOBHBIC
0003HAYEHVSI DIIEMEHTOB AJIEKTPUYECKUX TIETIEH;

MPUBOANTH NMPHUMEPH! (HaXOIUTh MH(OPMAIHIO O MPUMEpax) MPaKTHIECKOrO MCHOIB30BAHUS
(bu3MUeCKNX 3HAHUH B TIOBCEIHEBHOMN JKU3HU JUIS oOecriedeHns 0€301acHOCTH P 00paIleHUH
¢ mpubopaMn M TEXHHYECKUMH YCTPOHCTBAMM, COXPaHEHHS 3I0POBBS U COONIIOAECHHS HOPM
9KOJIOTMUYECKOI'0 NOBEJICHUS B OKPYKAIOLIEH Cpese;

OCYIIECTBJIATh IMOUCK HHGpoOpManuu (usnueckoro coxepkaHust B VHTepHeTe, Ha OCHOBE
HMEIOIMXCS 3HAaHUM ¥ IyTéM CpaBHEHUS [IONOJHUTEIbHBIX HCTOYHHMKOB BBIAEIATH
nH(OPMAIIIO, KOTOpas SIBJISIETCS] IPOTUBOPEYMBOM MM MOXKET ObITh HEOCTOBEPHOI;
HCIOJIB30BaTh IPU BBINOJHEHWH Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSAPHYIO JIMTEPATypy
(u3MYeCKOro CoIep:KaHus, CIpPaBOYHBIE MaTepuanbl, pecypchl cetn MHTepHer, BianeTh
npuéMaMH KOHCIEKTHPOBaHMs TEKCTa, NMpeoOpa3oBaHMs WHPOPMALMM W3 OAHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMChMEHHBIE U KPATKHE YCTHBIE COOOIIeHNs, 00001mas nH(OopMaImio
13 HECKOJIBKUX MCTOYHHKOB (PU3MUYECKOr0 COnEpKaHMs, B TOM YHUCIE MyOIMYHO MPEACTABIIATh
pe3ynbTaThl MPOEKTHOW WM HCCIIENOBATEIBCKOM MNEITEIbHOCTH, MHpPU 3TOM TI'PaMOTHO
HCIOJIB30BaTh U3Y4YCHHBIN NOHATUHHBIN anmapar Kypca (U3MKH, CONPOBOXKAATH BBICTYIJICHUE
Mpe3eHTaluel;

IIPY BBIIIOIHEHUH Y4EOHBIX MIPOEKTOB U UCCIENOBAHUHN (PU3NYECKUX MPOLECCOB PACHPEAECIATh
00sI3aHHOCTM B TIpyIIleé B COOTBETCTBUM C IIOCTABJICHHBIMHM 3aJayaMu, CIEAUTH 3a
BBIIOJIHEHHEM IUIaHa ACHCTBUN M KOPPEKTHUPOBATH €0, a/JeKBATHO OLIEHMBATH COOCTBEHHBIN
BKJIaJ B JEATENBHOCTD I'PYIIIbI, BEICTPaUBaTh KOMMYHHUKAaTUBHOE B3aMMOJEHCTBHUE, MTPOSIBIISS
TOTOBHOCTH pa3peliaTh KOHQIJINKTHL.

K konny oOyueHust B 9 kjacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpPMUPOBAHHOCTh Y OOYUAIOMIUXCS YMEHHM:

HCIIOJBb30BaTh TTOHATHA: CHUCTEMA OTCYET a, MaTepuajibHas1 TOYKa, TPacKTOpuU:,
OTHOCHUTCIIBHOCTh MECXaHHYCCKOI'O JIBUKCHUAA, z[e(bopMauI/m (ynpyrasl, HHaCTI/I‘leCKaﬂ), TPECHHC,
HEHTPOCTPCMUTCIBHOC YCKOPCHHEC, HECBECCOMOCTb U MEPCIPY3KU, LCHTP TAXKECTHU, a0bCONIIOTHO
TBép):[OC TCJIO0, LCHTP TAKECTH TBép,Z[Ol"O TCJIa, PAaBHOBECHUC, MCXAHUYCCKHUC KoJicOaHHUs |
BOJIHEI, 3BYK, I/IH(l)pa3By1( u YJIbTPA3BYK, QJICKTPOMArHuTHBIC BOJIHEI, mIKaja



9JIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTb, CIEKTPHI MCIYCKaHUS U
MOTJIOLIEeHUS, allb(a, OeTa- U raMMa-U3IydeHuUs], H30TOIIBL, siiepHasi SHEPTreTHKaA;

paznuyaTh  sBIEHUS (PaBHOMEPHOE M  HEPaBHOMEPHOE MPSIMOIMHEHHOE JBHMI)KEHHE,
PaBHOYCKOPEHHOE MNpPSIMOJMHEHHOE JABMKEHHE, CBOOOJHOE TMajJeHHEe Tell, PaBHOMEPHOE
JBIDKEHHE TI0 OKPYXXHOCTH, B3aWMOJICHCTBHE Tell, PEAKTHBHOE IBIKEHHE, KojeOaTeabHOe
JBIDKEHHE (3aTyXalollie W BBIHYKJCHHBIC KolleOaHWs), pE30HAHC, BOIHOBOE [IBH)KEHHE,
OTpPaKEHUE 3BYKa, IPSIMOJMHEHHOE DPACIIPOCTPAHCHUE, OTPaKEHUE M IIPEIOMIICHHE CBETa,
MIOJIHOE BHYTPEHHEE OTPAKCHUE CBETa, Pas3joKeHHue OEnoro cBera B CHEKTP U CIOXKEHUE
CHEKTpaIbHBIX I[BETOB, IUCIEPCHs CBETa, €CTECTBEHHAs PaJMOaKTHUBHOCTh, BO3ZHUKHOBEHHE
JIMHEMYaTOro CHEeKTpa W3Ty4YeHMs) MO OMNHCAHMIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE
OIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UUECKHX SIBICHUHA B OKpYXarolleM Mupe (B TOM
yrcie pusnyeckue SBICHUS B MPUPOJE: MPHIMBBI U OTIUBHI, JBIKeHUE TuiaHeT ColHeYHOH
CHCTEMbI, PEaKTUBHOE IBM)KEHHE >KMBBIX OPTaHW3MOB, BOCHPHUITHE 3BYKOB >XHUBOTHBIMH,
3eMJIETpSICeHHE, CEHCMHYECKHE BOJHBI, I[yHaMM, 3XO, I[BE€Ta TEJ, ONTHYECKHE SBIEHHA B
npupoae, OHWOJIOrMYecKoe MAeHCTBHE BHIMMOTO, YIbTPA(QUOIETOBOTO M PEHTTEHOBCKOI'O
W3IYYCHUH, ECTECTBEHHBIM paJMOAKTUBHBIA (OH, KOCMHUYECKHE JIy4H, paJnO0aKTHBHOE
M3Iy4yeHre TMPUPOAHBIX MHHEPAJOB, JIEMCTBHE PAJMOAKTHBHBIX H3ITy4E€HHH Ha OpraHu3M
YeloBeKa), TPU OTOM TIEPEeBOJAUTH MPAKTHUECKYI0 3aJady B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHBIC CBOMCTBA (TIPHU3HAKH) PU3NYUECKUX SIBIICHUI;

OIUCHIBATh HW3Yy4YCHHBIC CBOMCTBa Teld W (U3UYECKHE SBICHHS, WCIONB3Ys (u3ndeckue
BEIMYMHBl (CpPedHSIsI M MTHOBEHHass CKOPOCTh Tejla IPH HEPaBHOMEPHOM JIBHIKEHHH,
YCKOPEHHE, NEPEMEIEHUE, MyTh, YIJIOBas CKOPOCTh, CHIIA TPEHMs, CHJA YIPYTOCTH, CHJIA
TSDKECTH, YCKOPEHHE CBOOOAHOrO IIAJICHUs, BeC Tela, HUMIIYJIbC Tela, HUMITYJIbC CHIIBI,
MexaHudeckas pa0oTa M MOIIHOCTb, MOTCHIMAJbHAs DSHEPrusl TeNa, IOTHATOrO Hax
MTOBEPXHOCTBIO 3EMJIM, IOTCHIHAIbHAS DHEPIHsl C)KATOW IPYKUHBI, KNHETHYECKasl JYHEPIHs,
[IOJIHAsI MEXaHWYeCKash SHEepIus, MepuoJ U 4YacToTa KojeOaHWM, [UIMHA BOJHBI, I'POMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTeNb IIPEIIOMIIEHUS CpEibl), IPU ONHUCAHUU
[IPaBUIBHO TPAKTOBATh (U3MUECKUH CMBICI MCIIOIb3YEMbIX BEIWYMH, OOO3HAUEHHUS U
enuHUIB!l (GU3MUECKUX BEIUYUH, HAXOAUTH (OPMYJIbI, CBSA3BIBAIOILUE NAHHYIO (U3MYECKYIO
BEJIMYMHY C JPYIMMH BEIMYMHAMU, CTPOUTH I'paMKy U3YUYEHHBIX 3aBUCUMOCTEH (PH3MUECKUX
BEJIVYHUH;

XapaKTepU30BaTh CBOMCTBAa TeN, (U3MYECKUE SBICHHUS W IIPOLIECCHl, HCIONb3yS 3aKOH
COXpaHEHMs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHLHI CYNEPIO3UIUN CHJI, IPHHIIMIL
OTHOCHTENBHOCTH ['anmnesd, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHWS HMITYJIbCA, 3aKOHBI
OTPa)KEHUSI U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsIOBOrO M MacCOBOTO YHCEN MPH
SIIEPHBIX PEAKLMAX, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCHIBATH €TO
MaTeMaTHYECKOE BEIPaXKECHNUE;

00BACHATH (hr3MYECKUE MPOLECChl U CBOWCTBA TN, B TOM YHCIE U B KOHTEKCTE CHTyalUi
IPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NPUUYNHHO-CICICTBEHHBIC CBS3H, CTPOUTH
O00BsSICHEHHE W3 2—3 JOTHMYECKUX IIaroB ¢ OMOpPOH Ha 2—3 M3YYEHHBIX CBOWCTBA (DH3MUYECKHX
SIBICHUH, PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacuy€THbIE 3alaud (ONMUpAIOLIMECs] HAa CUCTeMY U3 2—3 ypaBHEHHi), HCIOJIB3YS
3aKOHBI M (OPMYJIBI, CBS3bIBAIOIIME (DU3MYECKHME BEIMYMHBI: HA OCHOBE aHAJM3a YCIOBUS
3aJaun 3alHChIBaTh KPaTKOE YCJIOBHE, BBISBISTH HENOCTAIOUIME WM H30BITOYHBIC JaHHBIE,
BBIOMPATH 3aKOHBI M (POPMYIIbI, HEOOXOAMMBIE IJIS1 PEIICHNS, IPOBOANTH PAcUEThl U OLCHUBATH
PEaTMCTUYHOCTD MOYYEHHOr0 3HaUeHHUs (PU3NIECKON BEJTMUNHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh HpPU IMOMOIIM (PHU3HUYECKUX METOJOB,
HCIIONBb3Yysl ONMMCAaHUE MCCIEJOBAHMS, BBIACIATH MPOBEPSEMOE IPEINOI0KEHHUE, OLICHUBATH



MPaBUIBHOCTh TOPSIKA MPOBENCHHUS HCCICAOBAHMSA, JENaTh BBIBOIBI, HWHTEPIPETHPOBATH
pe3ynbTaThl HAOMIO/ICHUH U OTIBITOB;

MPOBOANTEH OMNBITHl 1O HAONIOACHUIO (U3MYECKUX SBICHUHA WM (PU3MYECKUX CBOWCTB Tel
(u3ydeHmne BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpAHEHWS HHEPTUH, 3aBHCUMOCTH IMEpUOJa
KoneOaHni NPY>KUHHOTO MasgTHHKA OT MAacchl Ipy3a U KECTKOCTU MPY)KUHBI U HE3aBUCHMOCTh
OT aMIUIUTYIBl MalbIX KOJNEeOaHWH, MPSIMOIUHEHHOE pPACIpOCTpaHEHHUE CBETa, Pa3IoKEHHE
Oenoro cBera B CHEKTp, W3yYEHHE CBOWCTB M300paKEHHUS B TUIOCKOM 3€pKajie M CBOWCTB
M300pakeHUsT TpeaMera B COOMpArOISH JIMH3e, HAONIOJCHUE CIUIONIHBIX M JIMHEHYaThIX
CIEKTPOB M3JIyYCHHMsI): CaMOCTOSTEIBLHO COOMpaTh YCTAHOBKY M3 H30BITOUHOr0 Habopa
000py/IOBaHMsI, ONMUCHIBATE XOJI OMBITA U €T0 PE3yJIbTaThl, (HOPMYIUPOBATH BHIBO/BI,
MPOBOANUTH MPH HEOOXOJMMOCTH CEPHUI0 MPSMBIX M3MEPEHH, ONpEeAeisis CpeaHee 3HaYeHUe
n3MepsieMOl BeMU4MHBI ((DOKYCHOE paccTossHuE cOOMparomield JIMH3bI), 000CHOBBIBATh BBHIOOD
criocoba u3MepeHus (M3MEPUTEIILHOr0 MPUO0pa);

MIPOBOANUTE HCCIICAOBAHHE 3aBUCUMOCTEN (1)I/I3I/I‘IGCKI/IX BCIIMYUH C HCIIOJIB30BAHHUEM IIPAMBIX
M3MepeHHi (3aBUCHMOCTh TIYTH OT BPEMEHH TIPU paBHOYCKOPEHHOM JIBUKEHUH 0e3 HadalbHON
CKOpOCTH, I€puoaa KOHe6aHI/II71 MaTEMAaTUYCCKOIro MasTHHKa OT JJIMHBbI HHUTHU, 3aBUCHMOCTHU
yIJla OTpasKeHHsl CBETa OT yIJia MaJIeH!s U yriia MPeoOMIICHHS OT yTJila MaJeHus): TUIaHuPOBaTh
HCCIIeIOBaHNE, CAMOCTOSITENTFLHO COOMPATh YCTAHOBKY, (PHUKCUPOBATH PE3ybTAThl TOTYyYCHHON
3aBUCHUMOCTH (DM3MYECKMX BEIMYUH B BHAE TaOMMil M TpadUKOB, [ejaTh BBIBOABI I10
pe3yibTaTaM UCCIeIOBaAHNUS;

MPOBOANTH KOCBEHHBIE M3MEpEHMsI (U3NYECKMX BEITWYUH (CPEIHssT CKOPOCTh U YCKOpEHHUE
Tela MPH PaBHOYCKOPEHHOM JBH)KCHHH, YCKOPEHHE CBOOOIHOIO TMajeHHs, KECTKOCTh
MPYXUHBL, KO3QOUITMEHT TPEHUsT CKOJBKEHMsI, MeXaHudecKasi paboTa U MOIITHOCTb, YacToTa U
Mepuo]] KOJeOAHWH MAaTeMaTHYeCKOr0 H IPYKUHHOTO MAasSTHUKOB, OINTHYECKas CHIa
COOHMpAOIICH JIMH3bI, PAaJUOAKTUBHBIA (OH): IUIAHUPOBAThH H3MEPEHHUsS, COOHMpaTh
SKCIEPUMEHTAIIbHYI0 YCTAHOBKY W  BBINONHATH U3MEPEHHS, CIenys NpeIoKeHHON
WHCTPYKIIUH, BBIYUCIATh 3HAUCHUE BEJIMYUHBI M AHAIM3UPOBATH MONYYCHHBIC PE3YIBTATHI C
y4ETOM 3aJJAaHHOW MOTPEIIHOCTH U3MEPEHUN;

coOJIIOIaTh TpaBUJIa TEXHUKH 0S30IIaCHOCTH MPHU paboTe ¢ J1abopaTOPHBIM 000PYIOBaHUEM;
pa3nuyaTth OCHOBHBIC MPH3HAKH H3YYCHHBIX (DUMUSCKHX MOJIeel: MaTephalibHas TO4YKa,
a0CONIOTHO TBEPJOE TENIO, TOYCYHBIM WMCTOYHWUK CBETA, JIy4, TOHKAs IIMH3a, TUIAHETApHAs
MOJIeTTh ATOMA, HYKJIOHHASI MOJICNIb aTOMHOTO S/Ipa;

XapaKTepU30BaTh MPUHIUAIBI JEHCTBHUSI M3YYCHHBIX MPUOOPOB U TEXHHUYECKHX YCTPOWCTB C
OMoOpod Ha WX omucaHus (B TOM YHUCIE: CIHIOMETP, NATYHKH TOJOXKEHHS, PACCTOSHHS U
YCKOpCHUS, pakera, O3XOJOT, OYKH, TMEepHCKOM, (oToanmapar, ONTHYECKHE CBETOBOJIBI,
CTIIEKTPOCKOI, JO3UMETp, Kamepa BuUbCcOHA), HCMOJB3YS 3HAHUS O CBOMCTBAX (DM3MUECKUX
SIBIICHUI 1 HE00X0onMble (PU3MYecKie 3aKOHOMEPHOCTH;

HCIONB30BaTh CXEMbl W CXEMATHYHBIC DPUCYHKH H3YyYCHHBIX TEXHHYCCKUX YCTPOMCTB,
HU3MEPUTEIbHBIX TPHOOPOB M  TEXHONOTMYECKUX TIPOLECCOB TMPH PEHICHHH y4eOHO-
MPAKTUYESCKUX 3a]]a4, ONTHYCCKHE CXEMBI JJIsl IOCTPOCHUS N300paXKEHUH B MIOCKOM 3epKaje U
cobuparolei JTNH3E;

MPHUBOUTH MPUMEPHI (HAXOAUTh UHPOPMAIMIO O MPUMEPax) MPAKTHUECKOT0 HCIONTb30BaHHUSI
(U3NYeCKNX 3HAHUH B TIOBCEJHEBHOW XU3HH T 00ecTieueHNs Oe30MacHOCTH MPH 00paIeHUH
¢ mpuboOpaMy ¥ TEXHUUYECKMMHU YCTPOWCTBAMHM, COXPAHEHUS 30POBBS U COOIIOACHUS HOPM
9KOJIOTHYECKOT0 MOBE/ICHUS B OKPYKAIOIIEH Cpejie;

OCYIIECTRIIATh MOUCK HH(popMalmu pusndeckoro coaepxkanus B IHTepHETe, CAaMOCTOSTEIBHO
(hopMynupYysl TIOMCKOBBIN 3allpoC, HAXOAUTH IYTH ONpEdeNeHHs TOCTOBEPHOCTH MOITYy4EHHOH
rH(}OopMaIuy Ha OCHOBE UMEIOIIMXCS 3HAHUH U JJONOTHUTETBHBIX HCTOUHUKOB;

WCIIONBb30BaTh TPH BBINIOJHEHWH YYEOHBIX 3aJaHUN HAYYHO-TIONYJSPHYIO JIUTEPATypy
(U3NYECKOro CcoNepKaHus, CHpaBOYHBIE MaTepuaibl, pecypcbl cetn MHTepHer, BiaaeTh



npuéMaMHu KOHCIEKTHPOBaHMs TEKCTa, MpeoOpa3oBaHMsl WHPOPMAIMH W3 OIHOW 3HAKOBOH
CUCTEMBI B IpYTYIO;

co3aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HMH(GOPMALUH U3
HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOrO COAEpKaHMsl, MyOJIMYHO MPENCTaBISATh PE3YNbTaThl
NIPOCKTHOM HJIM HCCHEN0BATENbCKOM JNEATEIbHOCTH, IPH 3TOM TPaMOTHO HCIOJIb30BaTh
W3YyUYCHHBI TOHATUHHBIA anmapaT uW3y4aeMoro pasaena (H3UKH H  CONMPOBOXKAATH
BBICTYIUICHHE MTpe3eHTalnel ¢ y4éToM 0COOCHHOCTEH ayTMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IIVTAHUPOBAHME
7 KJIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3nejioB U TeM (undposrbie)
Kontpoabubie | IIpakTnyeckmne
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. ®usnka u eé posb B MO3HAHUH OKPY/KAIOLIEr0 MHPa
11 ®dusnka - HayKa o oJie 2 bubmmorexa LIOK
. N3N - H IIpu
YR PUpoz https://m.eds00.ru/7f416194
bub6mmoreka IJOK
1.2 o 2 1
HISHTICCIHE BETITHHbL https://m.eds00.ru/7f416194
bub6mmoreka IJOK
1. E 7 2 1
3 CTECTBCHHOHAYYHbBIM METO ITO3HAHUA https//medsooru/7f416194
Hroro mo pasneny 6
Pa3naen 2. [lepBoHayaibHbIE CBeEHUS 0 CTPOEHHH BelleCTBA
bu6mmoreka IJOK
2.1 C 1
TPOSHIE BemeTRa https://m.eds00.ru/7f416194
99 JIBr>keHHE U B3aUMOICHCTBHE YACTHI] 5 1 bu6mmoreka IJOK
' BEIIeCTBa https://m.edsoo.ru/7f416194
bub6 OK
2.3 ArperaTHble COCTOSIHHSI BEIIICCTBA 2 h ;p;jﬁ?: dascI)_E).ru 17§416194
Uroro mo pazneny 5
Paznen 3. IBukeHue u B3auMo/ieiicTBue TeJl
3.1 MexaHndeckoe JBUKCHUE 3 bubmmorexa LIOK
' A https://m.edsoo0.ru/7f416194
bubmmoreka [IOK
3.2 )4 4 1 1
HEPHIL, Mavea, IHIOTHOCTE https://m.edsoo0.ru/7f416194
3.3 Cuna. Buasl cun 14 1 2 bubmnoreka LIOK



https://m.edsoo.ru/7f416194
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https://m.edso0.ru/7f416194

Wroro no pazneny 21
Pa3nen 4. /laBienne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua naBienust TBEpAIMU 3 bubmauoreka LIOK
' TeAaMu, KUAKOCTIMHU U ra3aMu https://m.edso00.ru/7f416194
bubmaunoreka LIOK
4.2 5
Jlanrerue JuaKoCTH https://m.eds00.ru/7f416194
bubaunoreka [IOK
4, A
3 TMOCpepHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JleiicTBre )KUIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bu6mmoreka LIOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3pgen 5. Pa6oTa u MOITHOCTh. DHepPrust
bu6mmoreka IJOK
>1 PaGora 1 MomHoCTS 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
52 Tlpoctbie MexaHH3MEL ° 1 https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
5.3 M 4 1
CXAHITIOCKa SHeprid https://m.edso0o.ru/7f416194
Uroro no pazpeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 12
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https://m.edsoo.ru/7f416194
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8 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IIpakTnueckue
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pa3naen 1. TemioBble siBJeHUsI
bubaunoreka [IOK
1.1 i 7
CTpoetie 1 choficTsa BetecTsa https://m.edsoo.ru/7f4181ce
bubaunoreka [IOK
1.2 T 21 1 4
SITIOBRIS HpoLleccH https://m.edsoo.ru/7f4181ce
Hroro no pazaeiny 28
Pa3zjaen 2. DiexkTpuyeckre 1 MATHUTHbIE SABJIEHHS
51 DNeKTpUIECcKUe 3apsapl. 3apsoKeHHBIE Tena 7 bubmoreka [IOK
' U X B3aHMOJCHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka IJOK
2.2 ITocTOsIHHBIN DJIEKTPUYCSCKUIT TOK 20 1 5 https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.3 M 6 1 2
ATHITTHBLC ABTICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.4 6] 4
TICKTPOMATITITHAL HEAyKIntA https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME 68 3 11



https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IIpakTnueckue
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsl
Pazngen 1. Mexanuueckue siBJIeHUS
11 MexaHH4eCcKOe IBUKEHUE U CIIOCOOBI €ro 11 1 1 bubaunoreka [IOK
' OTHCAHUSI https://m.edsoo.ru/7f41a4a6
bubaunoreka [IOK
1.2 B i 23 1 2
SaMoenctie Ter https://m.edsoo.ru/7f41a4a6
bub6mmoreka IJOK
1.3 3 16 1 2
AROHBE COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazaeiny 40
Paznen 2. Mexannuyeckue Koj1e0aHus U BOJHBI
bu6mmoreka IJOK
2.1 M 0 15 2
CRAHMHACCIIC KOOI https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
2.2 M .3 8 1
CXAHITICCRHE BOTHBL JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 23
Pazpgen 3. DiieKTpOMArHUTHOE MOJI€ U 3JIeKTPOMATHUTHbIE BOJIHbBI
DNEeKTPOMAarHUTHOE TTOJIE U bubmmoreka [JOK
3.1 7 1
3JIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
HUroro mo pazneny 7
Pazpnen 4. CBeroBble sIBJICHUSA
bub K
4.1 Pasznoxxenme 6enoro ceera B CIEKTP 3 1 nonmorexa [1O

https://m.edsoo.ru/7f41a4a6
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Uroro no pazaeny 3
Pa3nen 5. KBanToBble siBjieHHs
5.1 HcnyckaHue ¥ MOTJIONICHUE CBETa aTOMO 4 bubamorexa LIOK
. IT HUC U IIOT, HU B TOMOM
Y ot https://m.eds00.ru/7f41a4a6
bubaunoreka LIOK
5.2 C 8
TPOCHHE TOMHOTO ipa https://m.edsoo.ru/7f41a4a6
bubaunoreka [IOK
. A
5.3 JIEPHBIE PEAKIHH 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 20
Paznen 6. [loBTOpUTETbHO-00001IAI0IIHIT MOYJIb
6.1 [oBTOpenue u 00001IeHNE COTEePIKAHMS 9 bubmmoreka LIOK
' Kypca ¢pusukm 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 102
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