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MNOSACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢u3nMke Ha YpOBHE OCHOBHOrO 00mIero oOpa3oBaHUSl COCTaBJeHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTelbHON
nporpammel, npeacraBieHHbix B GI'OC 00O, a Taxke ¢ yuéroMm QenepanbHol pabodeil mporpamMel
BocniuTanus 1 KoHuenuuu npernonaBanust yueOHoro npenmera «Ou3ukay.

Conep:kaHue mporpaMMmbl 1O (H3MKE HaNpaBiIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOM
TPaMOTHOCTH OOYYaIOLIMXCSl M OpraHU3aliio W3ydeHHs (HU3MKM Ha JIeATelbHOCTHOH OcHOBe. B
nporpamMMe Mo (pU3MKe YYHUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpeIMeTa B peasM3ald TPeOOBaHUIA
OI'OC OO0 K mIaHMpPYEeMbIM JIMYHOCTHBIM W METalpeAIMETHBIM pe3ylbTaTaM OOYUYeHHS, a TaKKe
MEKIpPEAMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO OOLIETO
00pa3oBaHusl.

[IporpamMma 1o ¢u3KMKe yCTaHABIMBACT paclpelelieHne YueOHOro MaTepraa 1o rojaM o0y4eHus
(mo kjaccam), mpeiaraer MPUMEPHYIO TOCIEI0BaTeNbHOCTh HM3Y4EeHUS TE€M, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHA TPEIMETHOTO COJIEPKAHUS M YUETE BO3PACTHBIX 0COOEHHOCTEH 00yJatoNInXCS.

[IporpamMma mo ¢usuke pa3paboTaHa C IHENbI0 OKAa3aHWS METOAMYECKON IOMOIIM YYHUTENO B
CO3JIaHMH pabouell TPOrpaMMbI IO y4eOHOMY TPEIAMETY.

®dusnka SBISETCS CHUCTEMOOOPA3yIONMM JUIsSi €CTeCTBEHHO-HAYYHBIX YYEOHBIX NpPEJIMETOB,
TIOCKOJIBKY (PM3HUECKHE 3aKOHBI JISKAT B OCHOBE IMPOIICCCOB U SBICHUM, N3yIaeMbIX XUMHUEH, ONOJIOTHEH,
acTpoHOMHer M (u3nueckod reorpaduieli, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
MIpeocTaBisier Hauboee sSICHbIe 00pa3lbl MPUMEHEHNST HAYIHOTO METOZAA MO3HAHMS, TO €CTh Crocoda
MTOJTyYEeHHsI IOCTOBEPHBIX 3HAHUH O MHpE.

OnHa U3 TIIaBHBIX 33J1a4 (U3ndecKkoro oOpa3oBaHus B CTPYKType 00Iero o0pa3oBaHusi COCTOUT B
(hopMUpPOBaHUH €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH M MHTEpeca K HayKe y 00ydaronmxcs.

Wzyuenne ¢um3ukum Ha  06a30BOM  ypOBHE  IMpEANOJiaraeT  OBIAJEHHE  CIETYIOIIMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

® Hay4YHO OOBACHATH SBJICHHUS,

®  OIIEHUBATH U IOHUMATh OCOOEHHOCTH HAy9IHOTO NCCIIEIOBAHMUS,

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

Henn m3ydenust Gpu3MKu HA YpOBHE OCHOBHOTO 00IIEro o0pa3oBaHUA omnpeneneHsl B KoHmenmum
mperogaBanug  yueOHoro mpeamera «@Pum3mka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Qenepanny, peann3yIONMX OCHOBHBIE 00Ie00pa30oBaTeNbHBIE MPOTPAMMEI, YTBEPKIEHHON pelIeHneM
Komnernn MunncTepcTBa mpocBemenus Poccuiickoit @enepannu (mpotokon ot 3 aekadps 2019 r. Ne
[IK-4BH).

enn nzyyeHus: Gu3uKu:

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

pPa3BUTHE X MHTEIUIEKTYyaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH;
e pa3BUTHE TMIPENCTaBICHWH O HAyYyHOM  MeTone TMo3HaHusS W (opMUpOBaHHUE
HCCIIEIOBATENBCKOTO OTHOMIECHHS K OKPYKAIOIIAM SIBIICHHSIM;

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

e (opMHUpOBaHHME TMPEJCTABICHUI O poilu (U3UKH U Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

®  pa3BUTHE MPENCTABICHUN O BO3MOXHBIX cdepax Oyaymield mpodeccuoHaIbHON eI TeThHOCTH,
CBSI3aHHOM ¢ (PM3HKOM, MOATOTOBKA K JalbHENUIIIEMY OOyUEHHIO B 3TOM HAIIPABIICHUH.

JocTtmwkenue 3TUX 1eneil mporpamMmbl Mo (QU3MKe Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS
obecrieunBaercs pelieHneM CIeAYIoIUX 3a1a4:

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

3JIEKTPUYECKHUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e TpuOOpeTEeHHE YMCHHI OMMCHIBATh U OOBICHITH (DU3MUYCCKUE SBICHUS C HUCIOIH30BAHHEM
TTOJTyYCHHBIX 3HAHMIA;
® OCBOGHHE METOJIOB PEIICHUs MPOCTEHIINX PacYETHBIX 3a]ad C MCIONb30BaHHUEM (PU3NUCCKHX
MoJIeNiel, TBOPUYECKHUX U MPAKTUKO-OPUCHTUPOBAHHBIX 3a7a4;
° pa3sBUTUC YMGHI/Iﬁ Ha6JHOI[aTI> IMPUPOAHBIC SBJCHHUA W BBIIIOJIHATL OIBITHI, J'Ia60paTOpHI>IC
pa6OTI)I 1 OKCIICPUMECHTAJIBHBIC UCCIICAOBAHMA C UCIIOJIb30BaAHUEM U3MEPUTCIIbHBIX HpI/I60pOB;
e ocBoeHHe NpuUEMOB paboTel ¢ UWHPOpManmeld (U3NIECKOTO COJEpIKaHUs, BKIIOYAs
WHPOPMAITUIO O COBPEMEHHBIX IOCTH)KEHHSIX (PU3MKH, aHadW3 M KPUTHYECKOE OlCHHBAaHHE
nHpOpMAaIUH;
® 3HAKOMCTBO CO cdepaMu NPOPECCHOHATLHOU ACATEIBHOCTH, CBA3aHHBIMU C (DU3UKOU, U
COBPEMECHHBIMU TCXHOJIOTUAMU, OCHOBAHHBIMU Ha JOCTUIKCHUAX q)HSI/I‘IeCKOﬁ HAayKH.
Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs OTBOAMTCS
238 gacoB: B 7 kiacce — 68 gacoB (2 yaca B Hemenmo), B 8 kimacce — 68 gacoB (2 yaca B Henenmo), B 9
KJ1acce - 102 yaca 3 yaca B HEJIEINIO).

[peanaraemerii B mporpamme 1o (u3uKe IMepedeHb JabopaTOPHBIX PabOT W ONBITOB HOCHT
PEKOMEHIATENBHBIA XapakTep, YYUTENb JIeNaeT BBIOOP MPOBENCHHS J1a00OpPaTOPHBIX padOT U OIBITOB C
y4€TOM WHJWMBUYAIBHBIX OCOOCHHOCTEHW OOY4YalONIMXCS, CIHCKA OKCIIEPUMEHTAJbHBIX 3aJlaHuH,
IpeUIaraeMbIX B paMKax OCHOBHOT'O TOCYAapPCTBEHHOT'0 9K3aMeHa 10 (hU3HKe.



COJAEPXKXAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usnka u e€ posib B MO3HAHWHU OKPY KAIOLIEro MHPA.

®duzuka — HayKa o mpupoje. SABinenus npupoapl. U3NYECcKue ABICHU: MEXaHUUYECKUE, TEIIJIOBBIE,
SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBHIE, 3BYKOBHIC.

dusnueckue BenuunHbl. M3mepenne Gusndeckux BenndunH. Ousnyeckue npuodopsl. [lorpemHocts
u3MepeHuid. MexiynapoaHasi CuCTeEMa €IMHULI.

Kak ¢u3uka u Jpyrue eCTEeCTBEHHBIC HAYKH HM3Y4arOT HpUPOAy. ECTeCTBEHHO-HAYYHBIH METOJ
MO3HaHUS: HAONIOJCHUE, IMOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIABIDKEHHE THUIIOTE3, JKCIEPUMEHT IO
MIPOBEPKE TUIOTe3, 00bSICHEHUE HaO0AaeMoro sBjieHuss. Onucanue GU3NYECKUX SBJICHUN C MOMOIIBIO
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.
IIpoBeneHue uccaeaoBaHUs MO MPOBEPKE TMIIOTE3BI: JAIBHOCTh MOJIETA IIAPUKA, ITYILIEHHOI O
TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIe BEICOTA ITyCKa.
Pa3nen 2. [lepBonayanbHble CBeIeHHS 0 CTPOEHUM BelllecTBa.

CtpoeHne BemiecTBa: aTOMBI M MOJEKYJNbI, UX pa3Mephl. OMBITHL, TOKAa3bIBAIOIINE JUCKPETHOE
CTpOEHHE BEIIeCTBa.

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 TBEPABIX (KPHCTAIIIMYECKUX)
Ten. B3auMocBA3p MeXAy CBOWCTBAMHM BELIECTB B PAa3HbIX arperaTHbIX COCTOSHUSIX M MX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOABI.

Hemoncmpayuu.

1. Habmtonenre OpOyHOBCKOTO ABIKEHHUSI.

2. Hab6monenue nuddysun.

3. HaOmonenue sBieHMH, OOBACHSIOIIMXCA MNPUTSDKEHHEM WM OTTAJKUBAHWEM YacCTHLL

BEILIECTBA.

Jlabopamopuwie padbomul u onvimol.

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

2. OnbITH IO HAOIOIEHHUIO TETUIOBOTO PACITUPEHUS T'a30B.

3. OmpbITbI 10 O0OHAPYKEHUIO 1EHCTBUS CUII MOJIEKYJISIPHOTO PUTSDKEHHUS.

Paznen 3. /IBukeHue u B3auMojieiicTBue TeJl.

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

SBnenue mHepuuu. 3aKOH MHEpUMHU. B3ammoneiicTBHe Ten Kak NMPUYMHA W3MEHEHHUS] CKOPOCTH
IBIDKEHHA Ten. Macca Kak Mepa HHepTHOcTH Tena. [lnotHocts BemectBa. CBSA3b IIOTHOCTH 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.

HabmroeHre n3MeHEH s CKOPOCTH MTPH B3aUMOZCHCTBHH TEIT.
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 aBTOMOOHJIS U TaK Jajiee).

Omnpenenenue cpeHeil CKOPOCTH CKOJIBXKEHUs OpycKa HITH MIapuKa 10 HAKJIOHHOW IJIOCKOCTH.
Omnpenenenye IIOTHOCTH TBEPJOrO TeJA.

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

OnbITHI, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTb CHIJIBI TPEHHS CKONBXKEHHMsS OT Beca Tena |
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

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

JaBJieHUs] Taza oT o0BEMa, TemrepaTyphl. Ilepemaua maBieHUs TBEPABIMH TelIaMU, JKAIKOCTSIMH H

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

Atmocdepa 3emin u aTMocdepHoe naBiacHue. [IprHUnHbI CYIIECTBOBAHMS BO3IYIIHONW OOOIOYKH
3eman. OmnbiTr Toppuyemiu. H3mepeHue aTMOC(hEpHOro OaBicHHS. 3aBUCHMOCTh aTMOC(EPHOIro
JaBJICHUS OT BBICOTHI HaJ ypoBHEM Mopsi. [Ipubopsl 11t u3mepenust aTMoc(epHOro JaBIIeHUS.

JleiicTBrE XKHAKOCTH W Ta3a Ha MOrPYXEHHOE B HUX TeJI0. BRITankuBaromas (apXuMeaoBa) CHa.
3akon Apxumena. InaBanue Ten. Bo3myxoriaBanue.

Hemoncmpayuu.

oukrwdrE
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3aBUCHMOCTD JTaBJICHUA Ta3a OT TeMIEPaTyphl.

[lepenada maBieHMS )KUIKOCTBHIO M Ta30M.

Coolmaromecs CoCyabl.

I'uapaBnuueckuit mpecc.

[IposiBnenwme neiicTBUS aTMOCGH EPHOT'O TaBIICHHUS.

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 HE3aBHCHMMOCTH BBITAJIKHUBAIOIICH CHIIbI, NEHCTBYIOIIEH Ha TEJIO B HJIKOCTH, OT
Macchl Tena.

OnbITEI, 1EMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAIOLICH CHIIBI, JEHCTBYIOIIEH Ha TENO B
XKHUJIKOCTH, OT 00bEMa MOrpy:KEHHOM B KMIKOCTh YACTH Teja U OT MJIOTHOCTH >KUJKOCTH.
KonctpynpoBanue apeoMeTrpa WIM KOHCTPYMPOBAHME JIOAKM U ONpeneneHue  eé
IrPy3010bEMHOCTH.



Paznen 5. Pabota u MoHOCTB. JDHeprus.

Mexannueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, ONOK, HAKIOHHAs TUIOCKOCTh. [IpaBmio paBHOBecHs pwlyara.
[Ipumenenue mpaBuiia paBHOBECHS pbluyara K Oyoky. «3omoroe mpaBuio» Mmexanukd. KIIJ mpocTbix
MexaHu3MOB. [IpocTbie MeXaHU3MEBI B OBITY M TEXHHKE.

Mexanunueckas OHEprus. Kunernueckas u MMOoTCHIMAJIbHAA SHEPI Y. HpeBpa]_[ICHI/IC OJHOro Buja
MeXaHW4YeCKON PHEpTUU B APYroi. 3aKOH COXpaHEHHs SHEPTHUH B MEXaHHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnsie padbomut u onvimol.

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

TTOBEPXHOCTH.
2. HccnenoBaHue yCIIOBHI paBHOBECHUS phlyara.
3. WMsmepenue KII/] HakIOHHOHN MIOCKOCTH.

4. H3yueHune 3aKOHA COXPAHEHUS MEXaHUIECKOU SHEPTHUH.
8 KVIACC

Pa3paen 6. TenJioBble siBJI€HHS.

OCHOBHBIC TIOJOKEHUS MOJEKYIISIPHO--KHHETHIECKOW TEOpHHM CTPOEHHUsS BelmlecTBa. Macca o
pasMeEpbI aTOMOB u MOJICKYII. OHI)ITI)I, IMMOATBEPK AN EC OCHOBHBIC IIOJIOKECHU A
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPIOro, XHUIAKOTO W Ta3000pa3HOrO COCTOSHWM BemiecTBa. Kpucrammmueckue u
amopdubie Tena. OObSCHEHHE CBOMCTB Tra3oB, JKHAKOCTEH W TBEPABIX TEJI HAa OCHOBE IOJIOXKCHUN
MOJIEKYIISIPHO--KHHETHYecKoi Teopuu. CMaunBaHue W KaMMJUIAPHBIC SBIIEHUS. TernoBoe pacmupeHue u
cKartue.

Temmeparypa. CBA3b TeMIiepaTypbl CO CKOPOCTHIO TEIIOBOTO IBMIKEHUS YacTHIl. BHyTpeHHs
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.
VYpaBHeHue TemmoBoro Oamanca. [IlmaBieHne W OTBepAEBaHHE KPHUCTAJUIMYECKUX BEIIECTB. Y AeIbHAS
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 OpoyHOBCKOTO TBUKEHUS.

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 Mpy COBEPIICHUN PabOTHI.

©CoNoO AW R

HarpeBanue npu coBepiiieHHY pabOThl BHEITHHUMHU CHIIAMU.
10 CpaBHeHHE TEITOEMKOCTEH pPa3TUYHbIX BEIIECTB.

11. HaGnroaenue KumneHus.

12. HabntopeHre mOCTOSHCTBA TEMITEPATYPHI ITPH TLIABICHUH.



13. Mogenu TEmIoBLIX ABUTATENEH.

Jlabopamopusie 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.
Onpezenenrie qaBieHUs BO3AyXa B OaJJIOHE IITPHIIA.

ardwDdPE

OnbIThI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh JAaBJICHUS BO3/lyXa OT €ro o0béMa M HarpeBaHUs
NI OXJIaXIACHU .
6. IlpoBepka rumoTe3bl JUHEHHOM  3aBUCUMOCTH  JUIMHBI  CTOJIOMKA  JKMJIKOCTH B
TEPMOMETPUIECKON TPYOKE OT TeMIIepaTyphl.
7. HaOmonenne u3MeHeHUs1 BHYTPEHHEH DHEPIHH Tella B pe3ysbTaTe Terjionepenadn u padboTsl
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. OmnpeneneHue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca NCIapeHwsl.

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 B3aHMOHCﬁCTBHH 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. B3aumoneiicTBue NOCTOSAHHBIX MarHUTOB. MarHuTHoe mnosne. MarHutHoe
nosie 3eMJIM U €ro 3HayeHue A >ku3Hu Ha 3emsie. OnbIT Opcrena. MarHUTHOE MOJIE 3JIEKTPUYECKOrO
ToKa. [I[puMeHeHne AIIeKTPOMArHuTOB B TeXHUKE. J|efiCTBHE MarHUTHOTO TOJS Ha MMPOBOJHUK C TOKOM.
DNEKTPOJIBUraTeNb NOCTOSIHHOTO TOKa. VICIoNb30BaHUE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOHCTBAX
Y Ha TPAHCIIOPTE.

Omnbitel @apanest. SBiaeHue snekTpoMarHuTHON uHAykuuu. [IpaBuio JleHna. DnekTporenepartop.
Crioco0bl TIONYYEeHUs DJIEKTPUYECKOW SHEPTrHUH. DIEKTPOCTAHIIMA HAa BO30OHOBIISIEMBIX HCTOYHHKAX
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 AMINEKTPUKH.

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 MaraszuH CONpOTHBIICHUMN.

. B3auMojelicTBHE MOCTOSSHHBIX MAarHUTORB.

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

. OnwiT Dpcrena.

. MaruutHoe mosie Toka. DIEeKTPOMAarHur.

. JleiicTBHEe MAarHUTHOTO T0JIA Ha IIPOBOJHUK 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 1 peryaupoBaHue HaIpsyKEeHUs.

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

OmnbIThI, JEMOHCTPUPYIOIUE 3aBUCUMOCTb 3JIEKTPUUECKOIO CONPOTUBIIEHUS MPOBOJHUKA OT
€ro JUIMHbI, MJIOIAAH IIOIEPEYHOro CEYeHUs U MaTepHuala.

[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 MOLUIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEIAEMOI Ha PE3UCTOpE.

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

HccnenoBanre MarHUTHOTO B3aMMOJIEHCTBUS IIOCTOSHHBIX MarHUTOB.

W3yuyeHre MarHuTHOTO IOJISl IOCTOSTHHBIX MarHUTOB NPH UX O0ObEANHEHUHU U pa3/ielICHUH.
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 TOJIS HA IPOBOJHUK C TOKOM.

KoncrpynpoBanue u n3ydeHue pabOoThI 3JIEKTPOIBUTATES.

M3mepenune KIIJI 3nekTpoaBUraTeNbHON YCTAHOBKHU.

OmnBITHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHAYKIMH: UCCIIEIOBAHUE U3MEHEHU
3HAa4YEHUS U HaNpaBJIeHUs UHIYKIIMOHHOI'O 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 MEXaHMIECKOW SHEPTHH MIPH IBMKEHUH TeNa MO0 NeHCTBUEM 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
HayaabHOU 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.

© oo

Omnpenenenrie pabOTHl CHIIBI TPEHUS TP PAaBHOMEPHOM JIBHKEHWH TeNa MO TOPU3OHTAIBHON
[TOBEPXHOCTH.
10. Onpenenenne pabOTBI CHJIBI  YOPYTOCTH TpU  IOABEME Tpy3a C HCIOIb30BaHUEM
HEIMOABHKHOTO Y TIOABHKHOTO OJIOKOB.

11. M3yyenwue 3aKoHa COXPAHCHUS SHEPTHH.

Pazgen 9. Mexanndeckue KojiedaHnusl M BOJHBI.

KonebarensHoe nBmwkeHne. (OCHOBHBIE XapaKTEPUCTHKH KoleOaHWiA: TEpHOA, YacToTa,
aMIUIMTyaa. MaTeMaTHuyecKuil U NMpYyXUHHBIN MasaTHUKU. lIpeBpaimieHre sHepruu NpHu KoneGaTeTbHOM
JIBIDKECHUH.

3aryxarome koneOaHus. BreiHyxJeHHBIe KoneOaHusi. Pe3oHanc. MexaHH4YecKue BOJHBEI.
CaoiicTBa MexaHMYeCKHMX BOJNH. [IpomonpHble M TONEepeyHbIe BOJHBIL. JlIMHA BOJHBI M CKOPOCTH €€
pacnpocTpaHeHusl. MexaHn4ecKue BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJHBI.

3ByK. ['poMKOCTb 3ByKa M BbIcoTa ToHa. OTpaskeHue 3Byka. H(ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Hab6monenne xomebaHuit Te O ASHCTBUEM CHJIBI TSDKECTH U CHITBI YIIPYTOCTH.
Habnronenvie konebaHmii rpy3a Ha HUTH U Ha TPYKHUHE.

HaGuroienrie BEIHYX/IE€HHBIX KOJIEOAHUH 1 pe30HaHCA.

PacnipocTpanenue mpoAoNbHBIX U TIOMEPEYHBIX BOJIH (Ha MOJIENH).

HaGuroieHme 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCcTHYeCKUN pE30HAHC.

Jlabopamopuuvie pabomsl u onvimel.

1. OmpeneneHune 9acTOTH U MepHOAa KoJieOaHUH MaTEMAaTHIECKOTO0 MasSTHHKA.

2. OrmpeneneHre 4acTOThI U TIepro/ia KoneOaHUi TPY>KUHHOTO MasITHUKA.

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 110J1€ M 3JI€KTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMArHUTHOE TMOJd€. ONEKTPOMarHUTHbIE BOJNHBL. (CBOMCTBA 3JIEKTPOMATHUTHBIX BOJH.
[Ixana 37MeKTpOMarHUTHBIX BOJH. McTonp30BaHre 3MIEKTPOMArHATHBIX BOJH IS COTOBOW CBSI3H.

DnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CgoiicTBa 3I€KTPOMArHUTHBIX BOJH.

2. BomHOBBIE CBOICTBA 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. Otpaxenue cera. [lnockoe 3epkano. 3aKoH OTpakeHHUsI CBETA.

oukrwnE



[Ipenomnenue cBera. 3akoH mOpenoMyeHUs cBera. [lomHOE BHYTpEeHHEE OTpaKEHUE CBeETa.
Hcnonp30BaHK€e NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.

Jlunza. Xox nydeit B mua3e. OnTryeckas cucrema (oroanmapaTta, MUKpOCKoIa U Teieckona. ['na3
KaK OITHYECKAsl CUCTEMA. bIM30pyKOCTh U JaJbHO30PKOCTD.

Paznoxenue Oemoro ceera B crekTp. OnbiTel HbtoroHa. CnoXeHHWE CHEKTPadbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

©COoNAR~wWDNRE

IIpssMonnHENHOE pacpocTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[MonmyueHune u300paXkeHUi B MIIOCKOM, BOTHYTOM M BBIIYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTHyecKuil CBETOBO/I.

Xoj my4eid B cOOMparome JIMH3e.

Xon nydell B pacCEeHBArOLLEH JIMH3E.

[Mony4enue n300pa>keHNH C TOMOIIBIO JTHH3.

[Mpunnun aefictBus oroanmnapaTta, MUKPOCKOIIA U TEJIECKOIA.

10. Moguesb 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 3aBUCUMOCTH yTIIa OTPa)KEHUsI CBETOBOTO JIyda OT yTJja MajeHHsl.

WzyueHne XxapaKTepUCTHK H300payKeHNUs IIPeIMeTa B TUIOCKOM 3epKalie.

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

[TonydeHne U300pakKeHUH ¢ ITOMOIIBIO COOMPAIOIICH JTHH3BL.

Omnpeneneane GOKYCHOT'O PACCTOSHUSI M ONTHICCKON CHITBI COOMPATOIIIECH JIMH3EI.

OMBITHI TIO PA3IOKEHUIO OEIOr0 CBETa B CIICKTD.

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. KBanThl. JInHeluaTbie CIIEKTPHI.

PamnoaktuBHOCTE. Ajba-, Oera- m ramMmma-m3nydeHus. CTpoeHwe aToMHOro siapa. HykmonHas
MOJIENTb aTOMHOTO siipa. M3otomsl. PagmoaktuBHbie ipeBpamenus. [lepron momypacnaga aTOMHBIX SiAEp.

Snepupie peakmuu. 3aKOHBI COXPAaHEHHWS 3apsI0BOIO M MAacCOBOTO YHCEN. DHEPrus CBS3U
aToMHBIX sifep. CBsA3b MacChl W JHEPruu. Peakmum cruHTe3a W JAeneHus sgep. McrouHuku sHeprum
Connua u 3BE31.

Snepnas sHepreTuka. [[efcTBUS pauOaKTUBHBIX U3IIYYEHUN HA dKUBBIE OPTaHU3MBL.

Jemoncmpayuu.

oukrwdE

CriexTpsl U3Ty4€HHsI U TOTJIOMIEHHS.

CriexTps! pa3Iu4HbIX I'a30B.

CuekTp Bogopoza.

Habnronenue Tpexo B kamepe Buibcona.

Pabota cuérunka HOHU3UPYIOIINX U3TYYECHHH.

Perucrpanus nznydeHus IpUpOAHbIX MUHEPAIOB U IPOAYKTOB.

Jlabopamopnuvie pabomul u onvimol.
1. HaGniopeHue CIIOMIHBIX M IMHEHYATHIX CIIEKTPOB M3JIydEeHUSI.
2. HccrnemoBaHWe TpPEKOB: M3MEPEHHE OSHEPIMM 4YacTHLIBI IO TOPMO3HOMY myTu (1O

¢dororpadpusam).

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



[ToBTOpHUTENBHO--0000IIAIONIMI MOAYJIb MPEIHA3HAYEH JJI CHCTEMAaTH3alud M 000OIIeHUS
MPEIMETHOTO COJICP)KAHUS W ONbITa JACATENILHOCTU, MPUOOPETEHHOr0 NpPU HW3YYECHUU BCEro Kypca
¢u3MKM, a TakkKe i1 TOATOTOBKA K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHY I0 (u3uke s
00y4arommxcs, BHIOPABIINX 3TOT YUCOHBIH MPEIMET.

[Ipu M3ydeHMH HAHHOTO MOAYJS PEANU3YIOTCS M CHUCTEMATU3UPYIOTCS BUJBI AEATEIBHOCTH, HA
OCHOBEC KOTOPBIX O6CCHCLII/IBaCTCSI AOCTUIKCHUE TMPEAMCETHBIX W MCTAIIPCIMCETHBIX IIJIAHUPYCEMBIX
pe3yabTaToB 00yUeHUs, OPMHUPYETCS €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB
HCCICJ0BaHUA SIBJICHUM MNpUupoAbl U TEXHUKHU, OBJIAJCHUC YMCHUAMU O6’bﬂCHﬂTI) (l)I/I3I/I‘-ICCKI/I€ SIBJICHUA,
MIPUMCHSIA MOJYYCHHBIC 3HAHMWA, pCIIATh 3a/la4i, B TOM YUCJIC KAUCCTBCHHBIC U SKCIICPUMECHTAJILHEBIC.

[IpuHIMNUaNbHO JEATENbHOCTHBIN XapakTep JAaHHOTO pasfefia peaju3yercs 3a C4ET TOro, uyTo
06yan0mHec;1 BBIITOJIHATOT 3a/1aHsA, B KOTOPBIX UM IIPEAIaracrcs:

HA OCHOBE IOJYYEHHBIX 3HAHWN PpACIO3HABaTh WM HAYYHO OOBACHATH (pU3HUecKWe SIBICHHS B
OKpY’Kalollel MPUPO/IE€ U TIOBCEIHEBHOMN KU3HU;

HCIIOJIb30BAaTh HAYYHBIC MCTO/IbI UCCIICIOBAHUA (1)I/ISI/I‘IGCKI/IX HBJ’IeHI/II‘/’I, B TOM YUCJIC JJId ITPOBEPKU
TUIOTE3 U MOJYUYCHUSA TCOPETUYCCKHUX BBIBOJOB,

06’]:5[CH$[TB HAayY4YHBIC OCHOBBLI Hanbojiee BaKHBIX ILOCTI/I)KGHI/II\/'I COBPEMECHHBIX T€XHOJIOI‘I/II71, HanpuMmep,
MMPAKTUYCCKOr'o MCIIOJIb30BaHUA PA3JIMYHBIX MCTOYHHWKOB 3HCPIrUM Ha OCHOBC 3aKOHA IPEBpalICHHUA U
COXpaHCHUA BCEX M3BECTHBIX BUJOB DHECPIHH.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

W3ydenune ¢u3uKM Ha ypoOBHE OCHOBHOIO OOILIEro OOpa3oBaHUs HANPaBICHO Ha IOCTHIKCHUE

JIMYHOCTHBIX, MCTAIPCAMETHBIX U IMTPEAMCETHBIX O6pa3OBaT€J'II)HI)IX PE3YyIbTATOB.

B pesynbrare uzyueHus QU3MKH Ha ypOBHE OCHOBHOTO oOmIero oOpa3oBaHUsi y 00Yyd4aroIErocs

OyayT chopMHUpPOBaHBI CIICAYIOIINE TMUYHOCTHBIC PE3YJIHTATHI B UACTH

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:
_| IposIBNICHNE WHTEpeca K UICTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM (PU3UYECKOl HAYKH;
| 1IEHHOCTHOE OTHOIIICHUE K JOCTHIKCHUSIM POCCUHCKUX YUEHBIX --(U3UKOB;
2) rpa’kIaHCKOr0 U AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSA:

| TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHHHM OOIIECTBEHHO 3HAYMMBIX M DTHUYECKHUX
mpoOJieM, CBSI3aHHBIX ¢ TPAKTHYECKUM IPUMEHEHHEM JIOCTHKEHUH (Pr3nKy;

| oco3HaHME Ba)KHOCTH MOPAITbHO--3THYECKUX MPUHLIMIIOB B JIEITEIHHOCTH YUEHOTO;
3) 3cTeTHYeCKOro BOCHUTAHMSA:

| BOCHpHSTHE DJCTETUYECKMX KadecTB (U3WYECKOW HayKu: e€ TapMOHHUYHOTO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;
4) IEeHHOCTH HAYYHOT'0 MO3HAHHUSA:

| ocozHaHME IEHHOCTH (PU3MYecKol HAyKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHHS MHpA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHI, BAXKHEHIIEH COCTaBIAIOIIEH KyJIbTYpbI;

| pa3BUTHE HAyIHOH JTIOO03HATENHHOCTH, HHTEPECA K HCCIIEI0BATEIHCKON JeITEhHOCTH;
5) popmupoBanus KyJbTYpPbI 310POBbS U IMOLMOHATBHOI0 0J1arOMOTyYHs:

| oco3HaHME IIEHHOCTH O0€30I1aCHOro o0pasa *H3HU B COBPEMEHHOM TEXHOJOIMUECKOM MHUPE,
BaXKHOCTU MpaBUJ O€30IIaCHOrO IOBENEHMsI Ha TPaHCIOpPTE, Ha A0OpOrax, C 3JIEKTPUUYECKUM HU
TEIJIOBBIM 000PYAOBaHUEM B JIOMAIIHUX YCIOBUSIX;

| chopMupOBaHHOCTH HaBBIKA PeQIICKCHH, TTPU3HAHNE CBOETO TPaBa Ha OIMMMOKY M TaKOTO Ke IIpaBa
y IpYroro 4enoBeKa;
6) TpyAOBOr0 BOCIMTAHMS:

| aKTMBHOE ydYacTHE B pEIICHHMH NpPaKkTHYECKUX 3a7ad (B paMKax cCeMbH, OOpa30BaTENbHOU
OpraHu3anuy, ropoaa, Kpas) TEXHOJIOTHYECKOW M COLMANbHON HANPABIEHHOCTH, TPEOYIOIIUX B TOM
yrciae 1 GU3NYECKUX 3HAHUM;

| MHTEpeC K MIPAKTUYECKOMY H3Y4EHHIO Npodeccui, CBA3aHHBIX C (PU3UKOIL;
7) 3K0JI0rMYeCKOT0 BOCIIUTAHMS:

| opueHTanusa Ha MpUMEHEeHHe (pU3nyYecKuX 3HAHMU UL pelleHus 3a7ad B 00JacTH OKpY)Karollen
cpenpl, INIAHUPOBAHM MOCTYNKOB U OLIEHKHA UX BO3MOKHBIX ITOCIEACTBHH ISl OKPYKAIOIIEN CPEeabl;

| oco3HaHHe I00aTBFHOr0 XapakTepa 3K0JIOrHYECKUX MPo0IeM U IMyTel UX peLIeHMs;
8) apanTanum K U3MEHSIIOIMMCS YCJIOBUSIM COLUAIBHOM M NPUPOIHOI cpelbl:

| TOTpeOHOCTh BO B3aMMOJECHCTBMM IPU BBIIOJIHEHHH HCCIEAOBAHMHA M MPOEKTOB (DHU3NUECKOU
HaIPAaBIEHHOCTH, OTKPBITOCTb OMNBITY U 3HAHUAM JPYIHX;

| TOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUIECKYIO NEATENbHOCTD;
| morpeOHOCTD B ()OPMHPOBAHMM HOBBIX 3HAHUI, B TOM 4YucCie (OPMYIMPOBATH HIEH, HMOHSATHSA,
TUIIOTE3bI O (PU3NYECKUX OOBEKTaX U SIBJICHHUSAX;
_| oco3HaHKe NeUINTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JacTH (PU3HKY;
_| MITaHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNH HOBBIX (PU3NUECKUX 3HAHUH;
| cTpeMJIeHHEe aHAIM3UPOBAaTh M BBISABISATH B3aUMOCBSI3M MIPUPO/BL, OOLIECTBA U IKOHOMHUKH, B TOM
YHCJIEe C UCIONb30BaHHEM (PU3NUECKUX 3HAHUN;
|| ollEeHKA CBOUX JEHCTBUU C y4ETOM BIHUSHHS HAa OKPYXKAIOLIYIO CPEIy, BOSMOXKHBIX INTOOaTbHBIX
MIOCIIEICTBUH.



METANPEIMETHBIE PE3YJIBTATBI

B pesynbpTate ocBOeHHs MporpamMmbl Mo (HU3MKE Ha YpOBHE OCHOBHOTI'O OOILIero oOpa3oBaHUs y
oOyuarorierocs OyayT c)OpMHUPOBaHEI MeTaNpeIMeTHBIE Pe3yJIbTAThI, BKIIOYAIOINIUC T03HABATCIIHHBIC
YHHBEpCAJIbHbIC y4YeOHbIE JIEHCTBHUS, KOMMYHUKATHBHBIC YHUBEpCaJbHBIC YYCOHBIC JEHCTBUS,

peTyJSITUBHBIC YHUBEpPCATIbHBIE YueOHbIC IEHCTBUSI.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁnble )IeﬁCTBHﬂ

ba3oBble JJornueckne aeMcTBHUS:

BBISIBIISITH U XapaKTEPU30BaTh CYIECTBEHHBIE IPU3HAKA O0BEKTOB (SIBJICHHIA);

yCTaHABJIMBATh CYIIECTBEHHBIM MNPH3HAK KiIacCH(PUKAIMKM, OCHOBaHUS JJisi OOOOIICHUS U
CpaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOpEYHsI B paccMaTpuBaeMblX QakTax, JaHHBIX U
Ha6JHOILeHI/I$IX, OTHOCAIIUXCA K (I)I/I?,I/I'—ICCKI/IM SABJICHUSAM,

BBIABJIATE IPUYIMHHO--CIICICTBCHHBIC CBA3U ITPU N3YYCHUN q}HSI/I‘IeCKI/IX SIBJICHUH 1 mpoueccoB,
ACIaTb BBIBOJbI C HMCIIOJIB30BAHUEM NCAYKTHUBHBIX W HWHAYKTHBHBIX yMO3aKJ'IIO‘IeHPII71,
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 KPUTEPHUEB).

ba3oBble ucciaenoBaTeIbCKHe TeHCTBUA:

HCIIONIB30BaTh BOMPOCH! KaK MCCIENOBATEIbCKII HHCTPYMEHT TIO3HAHHUS,

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

OlCHMBATh HAa NPUMEHUMOCTh H JOCTOBEPHOCTh HWH(POPMAIUIO, MOJIYYCHHYIO B XOJIe
WCCIIEIOBAHUS WA DKCTIEPUMEHTA;

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

MIPOTHO3MPOBATh BO3MOXXHOE JalbHEWIIee pa3BUTHE (U3NUECKHX MPOIECCOB, a TaKKe
BBIIBUTATH MPENIOI0KEHHUS 00 UX PAa3BUTHUHU 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;

aHAJIU3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HH(POPMALHIO PA3IMYHBIX BUAOB U
(hopM npencTaBIeHNS;

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

KoMMyHHKaTHBHBIE YHUBEpPCaJbHbIe YUeOHbIe 1eiicCTBHS:

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 NoJyIepKaHue OaroxenaTeaIbHOCTH OOIIEHHUS;

COIOCTABIIAITH CBOM CYXKIEHHS C CYXKACHUSIMH APYIMX YYAaCTHHKOB JHayiora, 0oOHapyXUBaTh
pas3inuyMe U CXOICTBO IMO3UIINA;

BBIPAXXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TMPEACTABISATh PE3yJbTAThl BBIMOJHEHHOIO (PM3MYECKOr0 OmbITa (IKCIIEPUMEHTA,
HCCIIeI0BAHNUS, IPOEKTA);



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

NPUHUMATH IIEIM COBMECTHOMN JESITENbHOCTH, OPTaHU30BBIBATh JEUCTBUS MO €€ TOCTUXKEHUIO:
pacnpenensaTh poiu, OOCYKIaTh IMPOIECCHl M Pe3yiIbTaThl COBMECTHOH padoOThI, 0000IIaTh
MHEHUS HECKOJIBKUX JIFOJICH;

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

OLICHUBATh KAa4eCTBO CBOErO BKJIaJla B OOLIMHA MPOAYKT IO KPUTEPHUSAM, CaMOCTOSTEIHHO
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSL.

PerJIﬂTI/lBHI)Ie YHUBEPCAJILHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

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

OPHEHTHPOBATHCA B PA3NIMYHBIX MOAXOAaX MPUHATHS PEUIeHUH (MHIUBHAyaJTbHOE, MPUHATHE
pelieHus B TPpyIe, MPHHITHE PEHICHUH TPYIIIO);

CaMOCTOSITEILHO ~ COCTABIISITH ~ AJTOPUTM  pelieHus: (PU3MYecKol 3aJauyd  WiIM  IJ1aHa
WCCIENOBAHUS C YYETOM HMMEIONIUXCS PECYPCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeIaraéMble BApUaHTHI PEIICHUH;

JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE,

CaMOKOHTpOJIL, IMOIMOHAJbHDBIN MHTEJIEKT:

JIaBaTh aJIEKBATHYIO OIIEHKY CHUTYaIlH U MIpeiaraTh IUTaH e€ N3MEHEHUS;

OOBSICHATD TPUYNHBI JOCTIDKEHUS (HEHOCTIDKEHHS) pEe3yJIbTaTOB JEesITeNbHOCTH, IaBaTh
OIIEHKY TIPUOOPETEHHOMY OIIBITY;

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 PE3yNbTaTa LIENH U YCIOBUSAM;

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 MPH pelieHnH (PU3NIeCKUX 3a7]ad WA B YTBEPKACHUIX Ha
Hay4JHBIE TEMBI M TAKOE YK€ TIPaBO IPYTOro.

HNPEAMETHBIE PE3YJIBTATDBI

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

HCIOJIB30BaTh MOHATHA: (HU3MUYECKHE M XUMHYECKHE SIBJICHUS, HAaOMIOJEHHE, SKCIEPHMEHT,
MOJI€JIb, TUIOTE3a, EANHUIBI (PU3MUECKUX BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEPHOE, JKUAKOE, TIa3000pa3HOE), MEXAHWYECKOE [BHKEHHE (pPaBHOMEPHOE,
HEpaBHOMEpPHOE, NPSMOIMHEHHOE), TPaeKTOpus, pPaBHOACWUCTBYIOLIAs cuia, AedopMmanus
(ynpyrasi, miactTudeckas), HeBECOMOCTb, COOOIIAOIINECS COCY/IBL;

pasznmuyate sBieHUs (nuddy3us, TEIIOBOE ABMKEHHE 4YacTHI] BELIECTBA, PaBHOMEPHOE
JBIDKEHHE, HEPAaBHOMEPHOE ABHMKEHUE, MHEPLUS, B3aUMOJCHCTBHE TEJ, paBHOBECHE TBEPIBIX
TEJ ¢ 3aKPEIVIEHHON OCBhIO BpallleHWs, Iepeaada JaBJiIeHus TBEPIBIMHU TeaMH, KUIAKOCTAMHU 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 M3YUYCHHBIX (PU3MUECKUX SIBICHUH B OKPYXKAIOIIEM MHpE, 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 KHBOW OpraHU3M, IUIaBaHHE PHIO, phIYard B Teje YeJIOBeKa, IIPH
3TOM TEPEBOIUTH MPAKTHYECKYIO 3a/ady B y4eOHYI0, BBIICNSATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HaKK) PU3NUECKUX SBICHUH;

OINMCHIBATh HW3Yy4YCHHBIC CBOMCTBAa Teld M (HU3UYECKHE SBICHHS, HWCIONB3Ys (DU3NYecKue
BENIMYMHBI (Macca, 00bEM, TIOTHOCTh BEUIECTBA, BPEMsl, IyTh, CKOPOCTh, CPENHSSI CKOPOCTD,
cuJia yIpyrocTH, CHJia TSHKECTH, BEC Tela, CHila TPEHUs, AaBjieHue (TBEPAOro Teja, KUAKOCTH,
rasa), BRITAJIKMBAIONIAS CHJIA, MEXaHMUYecKas padoTa, MOIIHOCTD, IJIEY0 CHUJIBI, MOMEHT CHIIBI,
ko3 uimeHT none3Horo ACHCTBUS MEXaHW3MOB, KWHETHUECKasl W MOTEHIIUAIbHAST SHEPTHs),
MpPH OINMUCAHWUHM MPAaBUIBHO TPAKTOBATh (PUBMYECKUH CMBICT HCIONB3YEMBIX BEIMYMH, HX
0003HAYEHMS W eJMHULIBI PU3MYECKUX BEIUYHH, HAXOIUTHh (YOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETHYMHY C APYTHMH BEIMYMHAMH, CTPOUTH IPaUKN U3yYEHHBIX 3aBHCUMOCTEH
(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 (0OJ0Ka), «30JI0TOEC TPABWIOY» MEXAHWKH, 3aKOH COXPaHCHUS
MeXaHMYECKON IHEPTHH, P ITOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3aIMCHIBATH
€ro MaTeMaTHYEeCKOE BBIPAXKEHUE;

OOBSCHATH (PU3MUECKUE SBJICHUS, MPOLECCHI M CBOMCTBA TENl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid TPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa: BBIABIATH IPUYNHHO--CIICICTBEHHBIC
CBSI3U, CTPOUTH OOBsICHEHHE M3 |—2 JIOrHYECKUX IIaroB ¢ Ornmopor Ha 1—2 W3y4eHHBIX CBOMCTBA
(bu3MUeCKUX SBICHUH, (PU3NIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pewaTth pacuérHele 3a7aud B 1—2 NeWCTBUS, UCIIONIb3Ys 3aKOHBI U (OPMYJIbI, CBSA3BIBAIOLIME
(¢u3nyecKkye BEMUMUMHBI: Ha OCHOBE aHAJIW3a YCJIOBHS 3aJjaul 3alMChIBATh KPaTKOE yCJIIOBUE,
MOJCTaBJIATh (PU3MUECKUE BEIWYMHBI B (OpMynbl U MNPOBOAUTH pacuéTbl, HAXOAUTH
CIIPaBOYHBIC JlaHHbIC, HEOOXOIUMBIE JUId peIIeHHUs 3aJad, OLIEHUBATh PEATMCTUYHOCTD
TTOJTYIeHHON (PH3NYIECKON BETUIMHEL,

pacmosHaBaTh MPOOIEMBI, KOTOPhIE MOXKHO PELIMTh NPU HNOMOIIM (QU3MYECKUX METOIOB, B
OIMCAHHUHU HCCIICIOBAHUS BBLACIATH MPOBEPSEMOE MPENNONOKEHHE (TUIOTE3Y), pa3anyaTh U
HHTEPIPETUPOBATD [TOIYUECHHBIN Pe3ysIbTaT, HAXOAUTh OMNOKK B XOZE OIBITA, AeIaTh BHIBOBI
IO €ro pe3ynbraTam;

IIPOBOAMTE OMNBITHI MO HAONIOACHUIO (PU3MYECKUX SIBICHUH WM (U3MUECKUX CBOMCTB Tew:
($hopMynupoBaTh NPOBEpsSEMbIC MPEANIONOXKEHUS, COOMpPATh YCTAHOBKY M3 HPEIIOKEHHOTO
000pyOBaHMS, 3aIMCHIBATE X0 ONbITa U (OPMYIUPOBATEH BHIBOIBI;

BBIIOJIHATH IPSIMbIE W3MEPEHUsI PACCTOSIHMUS, BPEMEHM, Macchl Tena, o0bEMa, CHUJIBl 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
HCIOJIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTHU MyTH PAaBHOMEPHO IBHIKYLIErOCs TeIa 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 NPYXHUHBI, BBITAIKABAIOIIEH CUIIBI OT 00bEMa MOrpyKEHHOIN yacTu
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 IUIAHUPOBAHUU Y4eOHOTO HCCIIEAIOBaHHS, COOMPATh YCTAHOBKY M BBINOJIHSTDH
HU3MEpEHHs, Cleays INpeNIOKEHHOMY IUIaHy, (UKCHpPOBAaTh pe3yJbTaThl IOJYy4EHHOH
3aBHCUMOCTH (DU3MYECKUX BEIWYMH B BHJE NPEIOKEHHBIX TaOMUL W TrpaduKoB, AENATh
BBIBOZBI 110 pe3yJIbTaTaM UCCICIOBaHUS;



MPOBOANTH KOCBEHHBIC W3MEPEHHS (PU3MUECKUX BEMUYMH (TJIOTHOCTH BEIIECTBA >KUIKOCTH H
TBEPAOTO Tena, CHia TPEHUS CKONBXKEHWS, JABICHUE BO3AyXa, BBITAIKUBAIOIAS CHJIA,
JEeWCTBYIOIIAas Ha TOTPY)KEHHOE B JKUAKOCTh TeNO, KOI(GQOHUIMEHT IO0JIE3HOTO JeHCTBUS
MPOCTHIX MEXaHH3MOB), CIEAYs MPEIOKEHHOH WHCTPYKIMH: NP BBIIOJIHEHHHA W3MEpeHHH
coOMpaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BHIYUCIISTH 3HAUEHHE HCKOMOW BETMUMHBI;
cOo0JTI0AaTh TIpaBuIia TEXHUKU 0€30MacCHOCTH P paboTe ¢ TabopaTOpPHBIM 000PYIOBaHHEM;
yKa3bIBaTh MPHHLUINBI JISHCTBUS MPHOOPOB M TEXHUUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIINEcs COCYbl, 0apoMeTp, pbluar, MOJABMKHBINA U HEMOABIKHBIN OJIOK,
HAKJIOHHAS TNTIOCKOCTH;

XapaKTepH30BaTh MPUHIUIBI JEHCTBHUSI M3YYEHHBIX MPHUOOPOB M TEXHHUUYECKHX YCTPOWUCTB C
omopoii Ha WX omnucaHus (B TOM YHCIE: MOMNIUIHUKHA, YCTPOMCTBO BOJOIPOBO/IA,
THJIPABIMYECKAN TPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCIOIb3Ys
3HaHUS O CBOWcTBaX (HM3UYECKHX SBJICHUH W HeoOXoauMble (H3MUECKHe 3aKOHBI U
3aKOHOMEPHOCTH;

MPHUBOJINTH MPUMEPHI (HAXOAUTh MHPOPMAIHIO O MPUMEPax) MPaKTHYECKOTO MCIOIb30BAHUS
(U3NYeCKNX 3HAHWH B TIOBCEJHEBHOW KHU3HH JUIsl 00ecrieueHns: 0e30IacHOCTH MPH 00palieHu
¢ nMpubOpaMH M TEXHHUUYECKUMHU YCTPOMCTBAMHM, COXPAHEHHS 3I0POBbS M COOJIOACHUS HOPM
9KOJIOTHYECKOTO MOBEJICHUSI B OKPYKAIOIIel cpejie;

OCYILECTBIIATh OTOOpP MCTOYHHMKOB HMH(pOpMaiuu B MHTEpHETe B COOTBETCTBUHU C 3aJaHHBIM
MOVMCKOBBIM 3aIllpOCOM, Ha OCHOBE HMEIOIUXCS 3HAHWUU W MyTEM CpaBHEHHS Ppa3INYHBIX
NCTOYHUKOB BBIICIIATH I/IH(i)OpMaIII/IIO, KOoTOopas ABJIACTCA HpOTHBOpe‘IHBOfI WA MOXET OBIThH
HEJIOCTOBEPHOIA;

WCIOJNIB30BaTh TPH BBHIMOJHEHWW YYEeOHBIX 3aJaHUil HAYYHO--TIOMYJSPHYIO JIUTEPATypy
(U3NYECKOTO COJNIEpKAHUS, CHPAaBOYHBIE MaTepualbl, pecypchl ceTn HHTepHET, BIAJETH
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus WHGOPMAIMA W3 OJHOW 3HAKOBOM
CHICTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBCHHBIC KpaTKHE IHCbMEHHBICE M YCTHBIC COOOIICHHMS Ha OCHOBE 2—3
HCTOYHUKOB HH(MOpMAIINU (GU3UYECKOTO COACPIKAHS, B TOM YHCIE MyOINYHO JeNaTh KpaTKue
COOOIIEHMSI O pe3yjbTaTaX MPOEKTOB WM YYCOHBIX HCCIICJAOBAHHMN, MPU 3TOM TPaAMOTHO
HCTIOJIb30BATh M3YYCHHBIN MOHATHUHBIN anmapar Kypca GU3HWKH, COMPOBOXKIATH BBICTYIIJICHUE
Mpe3eHTalHew;

MIPH BBIMTOJTHEHUHU YYEOHBIX IPOCKTOB M UCCIIEIOBAHUI pacipeessiTh 0013aHHOCTH B TPYIIIE B
COOTBETCTBHU C TIOCTABJICHHBIMH 3aJlauaMH, CJICJMTh 32 BBHIIOJHEHUEM IUIaHA JCHCTBUH,
aJIcKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JEATCIBHOCTh TPYIIBI, BBICTPAHBATH
KOMMYHHKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHCHHE OKPYIKAIOIIHX.

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 BELIECTBA, KPUCTAJUIMYECKHME W aMOp(HbIE Tena, HACHIIECHHBIA H
HEHACBILICHHBIA Iap, BIAXXHOCTb BO3IyXa, TEMIIEPAaTypa, BHYTPEHHSS SHEPrusi, TEIJIOBOM
JBUraTeb, 3JIEMEHTAPHBIN 3JIEKTPUYECKUI 3apsijl, 3JIEKTPUYECKOe I0je, NPOBOTHHKH U
IU3JIEKTPUKH, TIOCTOSIHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

pa3nuyath sBJIEHU (TEIJIOBOE PACLIMPEHUE U CKATHE, TEIUIoNepesada, TEIIOBOE pAaBHOBECHE,
CMauyMBaHUE, KalWLISIPHBIC SIBJICHUS, HCIAPEHNE, KOHAEHCALUs, MIJIaBJIeHUe, KPpUCTAIITH3aLUs
(oTBepneBaHMe), KHIIEHHWE, TeIUIoNepenaya (TemIONPOBOAHOCTb, KOHBEKLUS, H3IIydeHHE),
JJIEKTpU3aLUs Tell, B3aMMOICUCTBHE 3apsOB, IEHCTBUS SJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMO/IEHCTBIE MAarHUTOB, JEWCTBUE MarHUTHOTO MOJISl HA MIPOBOJHUK C TOKOM,
3JIEKTPOMAarHUTHASI WHIYKLHKS) 110 OMUCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOINX AaHHOE (PU3HUYECKOE SBJICHUE;



Pacro3HaBaTh MPOSBICHUE WU3YYCHHBIX (DM3WYCCKUX SIBJICHUW B OKPYKAIOIIEM MHPE, B TOM
yuciie (pU3ndecKue sBICHHS B IPUPOJIC: TOBEPXHOCTHOE HATSHKCHUE U KAWILISPHBIC SBICHUS
B MpPHPOAE, KPUCTAJUIBI B mpupoae, uznydeHue ConHIA, 3aMep3aHHE BOJOEMOB, 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€, MOJIApHOC CHAHHE, IIpU OTOM MCPCBOAUTH
MPaKTUYECKYI 3aJadyy B Y4eOHYI, BBIJACIATh 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 BEIIECTBA, YACIbHAS TEIUIOTa IJIaBICHUS, YAelbHas TEIUI0Ta TapooOpa3oBaHms,
yIeNbHas TEIIOTa CrOPaHMsI TOIIMBA, KO GHUITUSHT TOJIE3HOT0 ACHCTBUS TEIIOBOM MAIlIUHBI,
OTHOCHUTEJbHAS BJIAXHOCTh BO3JyXa, OJJIEKTPHUUECKHI 3apsj, cuja TOKa, DSJEKTPHYECKOE
HanpsDKEHUE, CONMPOTHBIICHHE MPOBOJHMKA, YACIbHOE CONPOTHBIICHHE BellecTBa, padora 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
(OpMyIIBI, CBS3BIBAIOININE JAHHYIO (PM3MUYECKYIO BEIMYHHY C JPYTUMH BEITHUYHMHAMH, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEH (DU3UUECKUX BEIMYUNH;

XapaKTEepru3oBaThb CBOMCTBA TECII, (1)H31/I‘IGCKI/IG ABJICHUA W TIPOLECChI, MCIIOJIB3ysd OCHOBHBIC
II0JIOKCHUA MOHeKy.]'ISIpHO--KI/IHeTI/I‘-IeCKOI>'I TEOpUU CTPOCHUMA BCIICCTBA, IIPUHIAIT
CYTIEpIIO3UIINH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apssa, 3akoH Oma st
ydacTka 1enu, 3akoH Jxoyms—JleHIla, 3aKOH COXpaHEHWs JHEPIWU, IMPH STOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €0 MATEMAaTHIECKOE BBIPAKEHHE;
OOBSICHATD (PU3MYECKUE TPOIECCHI M CBOWCTBA Tel, B TOM YHCIE M B KOHTEKCTE CHTYaIlHi
MIPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATh IPUIHMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
0o0BsicHeHNE U3 1—2 JTOrHYEeCKUX IIaroB ¢ OMOpO Ha 1—2 M3ydEeHHBIX CBOMCTBA (hH3MUECKUX
SIBJICHUH, (DU3UYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacuéTHbIe 3a1a4dl B 2—3 NEHCTBHS, MCIONB3YS 3aKOHBI W (POPMYIIBI, CBSI3BIBAIOIINE
(bn3nueckrie BENWYMHBI: HA OCHOBE aHAIHM3a yCJOBHA 3aJjadd 3allHCHIBATh KPATKOE YCIIOBHE,
BBISIBIISITH HEAOCTATOK MJAHHBIX [UISI PEHIeHHS 3aJadd, BbIOWpaTh 3aKOHBI U (HOPMYIIBL,
HeOoOXOAWMEIE Iyl €€ pemieHwus, IPOBOJUTh PacdEéThl M CPaBHHUBATH ITONyYEeHHOE 3HAYCHHE
(hm3ryuecKoi BENMMYNHBI C H3BECTHBIMH TaHHBIMHU;

pacno3HaBaTh TPOOIEMbI, KOTOPBIE MOXXHO PEMIUTh NP TOMOIIM (PU3NYIECKUX METOOB,
WCIIONB3YSI OMHUCAaHWE WCCIEOBAHMS, BBIACTATH MPOBEPSEMOE MPEINOIOXKEHHEe, OIIEHUBAaTh
MIPaBIIIBHOCTH TIOPSI/IKA IPOBEACHUS UCCIIEIOBAHUS, A€TaTh BRIBOJIBL,

MIPOBOMIUTH OIBITHI 10 HAOMIOACHUIO (DU3NYECKUX SBICHUH WM (U3NYECKUX CBOWCTB Tel
(kanmmIIIsipHBIE  SIBJICHHSA, 3aBHCHMOCTH JIABJICHHWS BO3AyXa OT €ro o0béma, TeMmepaTypsl,
CKOpOCTH TIpoIlecca OCTHIBAHWS WM HAarpeBaHWs NpPU H3IYYSHHH OT I[BETa W3Iydaromiei
(mormomaroriell) MOBEPXHOCTH, CKOPOCTh WCHApEHUS BOIBI OT TEMIEPAaTyphl KUIAKOCTH U
IJIoMmany e€ MOBEPXHOCTH, JJIEKTPU3ALUs TET W B3aUMOJEHCTBHE DIEKTPUYECKHUX 3apsIOB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MATHHWTOB, BH3YaJIM3alds MAarHUTHBIX IIOJIEH ITOCTOSHHBIX
MarHWTOB, JIEHCTBHSI MATHUTHOTO TIOJS HA MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHUTA,
CBOWCTBAa  JNEKTPOIBHUTATENS  IIOCTOSHHOTO  TOKa):  (OpMyIHpoBaTh  TpOBEpsieMble
MIPEONIOKEHHSI, COOMPATh YCTAHOBKY W3 MPEINIOKEHHOTO 00OpY/IOBaHUS, OIUCHIBATH XOJ
OITBITa ¥ (POPMYITUPOBATH BHIBOJIBI;

BBITIONHATh TMPSIMbIE M3MEPEHHSI TeMIIepaTypbl, OTHOCUTENHHONW BIAXKHOCTH BO3/IyXa, CHIIBI
TOKa, HANpPSOIKEHUS C HWCIIONB30BAaHMEM aHAJOTOBBIX TNPUOOPOB W JATYUKOB (HHU3UUECKHUX
BEJIMYWH, CPABHUBATH PE3yIbTAThl H3MEPEHUH C YUETOM 3aJaHHON abCOMIOTHON OTPEIIHOCTH;
MIPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTH OJHON (DM3MUECKOW BEIMYMHBI OT JAPYrod C
WCIIONb30BAaHMEM NPSIMBIX W3MEPEHUHN (3aBUCHMOCTH COIMPOTHBIICHUS IPOBOJAHHKA OT €ro



JUTMHBI, TUTOMIAIH TIONEPEYHOr0 CEYSHHUS U yAeTbHOTO COMPOTUBIICHHS BEIlleCTBA TPOBOAHIUKA,
CHJIBI TOKa, WAYIIEro 4depe3 MPOBOIHHUK, OT HANpsDKEHHs] HAa MPOBOJHHKE, HCCIEIOBaHUE
MOCIEAOBAaTEIbHOTO W HapajUlebHOTO  COCAMHEHWH  NPOBOAHUKOB):  TUIAHHUPOBATH
HCCIIeIOBaHNE, COOMPATh YCTAHOBKY W BBINOJHATH H3MEPEHUS, CIeays MPeIOKEHHOMY
I1aHy, (UKCHPOBATh PE3yJdbTaThl MOTYYEHHOH 3aBHCHMOCTH B BUAE TaOMUI U TpadUKOB,
JieNaTh BBIBOJIBI MO PE3yJbTaTaM MCCIICAOBAHMSE

MPOBOANTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIHUYMH (yIelbHas TEMIOEMKOCTh BEIECTBa,
CONPOTUBJICHUE TPOBOJHUKA, paboTa W MOIIHOCTH BIIEKTPHUYECKOr0 TOKA): TUIAHHUPOBATH
H3MEpEeHHs, COOMPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEAIOKEHHON MHCTPYKIIHH,
Y BBIYHCIISITH 3HAUCHHE BETMUUHBI;

co0JTI0AaTh TIpaBMiia TEXHUKU O€30MacHOCTH P paboTe ¢ TabopaTOPHBIM 000PYIOBaHHEM;
XapaKTepr30BaTh MPUHIUINBI JEHCTBHUSI M3YYEHHBIX MPHUOOPOB M TEXHHUYECKHX YCTPOWUCTB C
OMOpOM Ha WX OmMucaHus (B TOM YHWCIIE: CHCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas
TypOWHa, aMIepMeTp, BOILTMETP, CUETUHK JEKTPHUUECKON DHEPTUH, JIEKTPOOCBETUTENBHBIC
mpHOOPBI, HAarpeBaTelbHbIC AIEKTPONPUOOPH (IPUMEPHI), IIIEKTPHUUECKHE MPEIOXPaHUTENH,
JJNIEKTPOMArHHT, 3JIEKTPOABHUTATENb IMOCTOSHHOT'O TOKAa), HMCHONB3YS 3HAHHS O CBOKMCTBAX
(u3NUecKX SBICHUIA U HEOOXOIMMbIe (PU3HYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENbHBIE MPUOOPHI TIO CXeMaM U
CXEMAaTUYHBIM PHCYHKaM (OKUJKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUTATEh BHYTPEHHErO CrOPaHusl, 3JIEKTPOCKOI, PEOCTAT), COCTABIIATH CXEMBI AJIEKTPHYECKIX
Herel ¢ TOocIeI0BaTeNbHBIM 1 MapalIeIbHBIM COSJIMHEHNEM DJIEMEHTOB, pasinyasi YCIOBHBIC
0003HAYEHVSI DIIEMEHTOB AJIEKTPUYECKUX TIETIEH;

MPUBOANUTH NMPHUMEPH! (HAXOMUTh MH(POPMALIUIO O IPHMEpax) MPAKTHIECKOTO HCIIOIb30BaHUS
(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 TOUCK HH(pOpMAnuu (U3MUECKOro conuepkaHus B VIHTepHeTe, Ha OCHOBE
HMEIOIMXCS 3HAaHUM ¥ IyTéM CpaBHEHUS [IONOJHUTEIbHBIX HCTOYHHMKOB BBIAEIATH
nH(OPMAIIIO, KOTOpas SIBJISIETCS] IPOTUBOPEYMBOM MM MOXKET ObITh HEOCTOBEPHOI;
HCIOJIB30BaTh IIPU BBINOJHEHWM YYEOHBIX 3aJaHUil Hay4yHO--NOMYJSIPHYIO 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 COOOIIEH s, 00001mas HHPOPMAaIIHIO
13 HECKOJIBKUX MCTOYHHKOB (PU3MUYECKOr0 COnEpKaHMs, B TOM YHUCIE MyOIMYHO MPEACTABIIATh
pe3ynbTaThl MPOEKTHOW WM HCCIIENOBATEIBCKOM MNEITEIbHOCTH, MHpPU 3TOM TI'PaMOTHO
HCIOJIB30BaTh U3Y4YCHHBIN NOHATHHHBIN anmnapar Kypca (pu3nky, COnpoBOXKAATh BBICTYIUICHUE
Mpe3eHTaluel;

IIPY BBIIIOIHEHUH Y4EOHBIX MIPOEKTOB U UCCIENOBAHUHN (PU3NYECKUX MPOLECCOB PACHPEAECIATh
00sI3aHHOCTM B TIpyIIleé B COOTBETCTBUM C IIOCTABJICHHBIMHM 3aJayaMu, CIEAUTH 3a
BBIINIOJIHEHHWEM IUIaHa AEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBAaTHO OLIEHUBATH COOCTBEHHBIH
BKJIaJ B JEATENBHOCTD I'PYIIIBI, BRICTPAaUBaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBUE, MPOSIBIISS
TOTOBHOCTH pa3peliaTh KOHQIJINKTHL.

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

HCIIOJIB30BATh TIOHATHA: cucreMa OTC‘IéTa, MaTepuajibHas1 TOYKa, TPaCKTOpUs,
OTHOCHUTCIIBHOCTh MECXaHHYCCKOI'O JIBUKCHUAA, z[e(bopMauI/m (ynpyrasl, HHaCTI/I‘leCKaﬂ), TPECHHC,
HEHTPOCTPCMUTCIBHOC YCKOPCHHEC, HECBECCOMOCTb U MEPCIPY3KU, LCHTP TAXKECTHU, a0bCONIIOTHO
TBép):[OC TCJIO, LCHTP TAKECTU TBép,Z[OFO TCJla, PaBHOBCCUC, MCXAHHWYCCKUC KoleOaHuss u
BOJIHEI, 3BYK, I/IH(l)pa3By1( u YJIbTPA3BYK, QJICKTPOMArHuTHBIC BOJIHEI, mIKaja



9JIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTb, CIEKTPHI MCIYCKaHUS U
MOTJIOLIeHUS, allb(a-, 0eTa- 1 raMMa-u3IydeHus], U30TOIbI, SAepHas SHEPreTuKa;

pasznuyath sABJICHUS (paBHOMEPHOE M HEPaBHOMEPHOE MPSMONMHEHHOE JIBUKECHUE,
PaBHOYCKOPEHHOE MNpPSIMOJMHEHHOE JABMKEHHE, CBOOOJHOE TMajJeHHEe Tell, PaBHOMEPHOE
JBIDKEHHE TI0 OKPYXXHOCTH, B3aWMOJICHCTBHE Tell, PEAKTHBHOE IBIKEHHE, KojeOaTeabHOe
JBIDKEHHE (3aTyXalollMe W BBIHYXKICHHBIC KolleOaHUs), PE30HAHC, BOJHOBOE IBIIKEHHUE,
OTpPaKEHUE 3BYKa, IPSIMOJMHEHHOE DPACIIPOCTPAHCHUE, OTPaKEHUE M IIPEIOMIICHHE CBETa,
MIOJIHOE BHYTPEHHEE OTPAKCHUE CBETa, Pas3joKeHHue OEnoro cBera B CHEKTP U CIOXKEHUE
CHEKTpaIbHBIX I[BETOB, JUCIEPCHs CBETA, €CTECTBEHHAs PaJWOaKTUBHOCTh, BO3SHUKHOBEHHE
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 usnyeckue SBICHUS B MPUPOJE: MPUJIMBEI M OTJIHBBI, JABMXKeHUe muianeT COmHEeYHO
CHCTEMbI, PEaKTUBHOE IBM)KEHHE >KMBBIX OPTaHW3MOB, BOCHPHUITHE 3BYKOB >XHUBOTHBIMH,
3eMJIETpSICeHHE, CEHCMHYECKHE BOJHBI, I[yHaMM, 3XO, I[BE€Ta TEJ, ONTHYECKHE SBIEHHA B
npupoae, Ouonornueckoe AeicTBHE BHIMMOIO, YIbTPa(UOIETOBOIO U PEHTTEHOBCKOI'O
W3IYYCHUH, ECTECTBEHHBIM paJMOAKTUBHBIA (OH, KOCMHUYECKHE JIy4H, paJnO0aKTHBHOE
M3Iy4yeHre TMPUPOAHBIX MHHEPAJOB, JIEMCTBHE PAJMOAKTHBHBIX H3ITy4E€HHH Ha OpraHu3M
YeloBeKa), TpPU OTOM TIEPEBOJUTH MPAKTHUECKYIO 3aJady B y4eOHYI0, BBLIEIATH
CYIIECTBEHHbIC CBOMCTBA (TIPH3HAKH) QU3NUECKUX SIBIICHUI;

OIUCHIBATh HW3Yy4YCHHBIC CBOMCTBa Teld W (U3UYECKHE SBICHHS, WCIONB3Ys (u3ndeckue
BEIMYMHBl (CpPedHSIsI M MTHOBEHHass CKOPOCTh Tejla IPH HEPaBHOMEPHOM JIBHIKEHHH,
YCKOPEHHE, NEPEMEIIEHUE, MyTh, YII0Bas CKOPOCTb, CHJIa TPEHUs, CHJIa YIPYrOCTH, CHIA
TSDKECTH, YCKOPEHHE CBOOOAHOrO IIAJICHUs, BeC Tela, HUMIIYJIbC Tela, HUMITYJIbC CHIIBI,
MexaHudeckas pa0oTa M MOIIHOCTb, MOTCHIMAJbHAs DSHEPrusl TeNa, IOTHATOrO Hax
ITOBEPXHOCTBIO 3EMJIM, IOTCHLIHAIbHAS DHEPIUsl CKATOW NPYKWUHBI, KHHETHYECKas dHEPrus,
[IOJIHAsT MEXaHWYecKasl SHEeprus, Mepuo] U 4YacToTa KojeOaHMM, JUIMHA BOJHBI, IPOMKOCThb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTeNb IIPEIIOMIIEHUS CpEibl), IPU ONHUCAHUU
[IPaBUIBHO TPAKTOBATh (U3MUECKUH CMBICI MCIOJIb3YEMBIX BEJIWYMH, OOO3HAUEHUS WU
enuHUIB!l (GU3MUECKUX BEIMYMH, HAXOAUTh (POPMYJbl, CBA3BIBAIOLIME AAHHYIO (DU3MUYECKYIO
BEJIMYMHY C JPYIMMH BEIMYMHAMU, CTPOUTH I'paMKy U3YUYEHHBIX 3aBUCUMOCTEH (PH3MUECKUX
BEJIVYHUH;

XapaKTepU30BaTh CBOMCTBAa TeN, (U3MYECKUE SBICHHUS W IIPOLIECCHl, HCIONb3yS 3aKOH
COXpaHEHMs 3HEPTUH, 3aKOH BCEMHUPHOIO TATOTEHWS, IPUHIUI CYNEPHIO3UINH CHJ, TPUHIAI
OTHOCHTENBHOCTH ['anmnesd, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHWS HMITYJIbCA, 3aKOHBI
OTPa)KEHUSI U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsIOBOrO M MacCOBOTO YHCEN MPH
SIIEPHBIX PEAKIMSX, IPH 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alMCBHIBATH €rO
MaTeMaTHYECKOE BEIPaXKECHNUE;

00BACHATH (hr3MYECKUE MPOLECChl U CBOWCTBA TN, B TOM YHCIE U B KOHTEKCTE CHTyalUi
MIPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBIABIATh IPUYMHHO--CIEICTBEHHBIE  CBS3H,
CTpouTh OOBSICHEHHE W3 2—3 JIOTMYECKWX IIIaroB C OIMOpPOM Ha 2—3 M3y4YEHHBIX CBOMCTBA
(U3NIECKUX SBICHUH, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemath pacuy€THbIE 3alaud (ONMUpAIOLIMECs] HAa CUCTeMY U3 2—3 ypaBHEHHi), HCIOJIB3YS
3aKOHBI M (OPMYJIBI, CBSI3bIBAIOIIME (DU3MYECKHME BEIMYMHBI: Ha OCHOBE aHAJM3a YCJIOBHS
3aJa4n 3alHChIBATh KPATKOE YCIIOBHE, BBIABISATH HEAOCTAIOLIME WM W30BITOUHBIE ITAHHBIE,
BBIOMPATH 3aKOHBI M (POPMYIIbI, HEOOXOAMMBIE IJIS1 PEIICHNS, IPOBOANTH PAcUEThl U OLCHUBATH
PEaTMCTUYHOCTD MOYYEHHOr0 3HaUeHHUs (PU3NIECKON BEJTMUNHBL;

pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh NPU MOMOIIM (PU3HYECKUX METOIOB,
HCIIONBb3Yysl ONMMCAaHUE MCCIEJOBAHMS, BBIACIATH MPOBEPSEMOE IPEINOI0KEHHUE, OLICHUBATH



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

MPOBOAMUTH OMNBITHI MO HAONIOJACHUIO (U3MYECKUX SBICHUH WM (DU3NYECKHX CBOMCTB TeN
(u3ydeHmne BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpAHEHWS HHEPTUH, 3aBHCUMOCTH IMEpUOJa
KoneOaHni NPY>KUHHOTO MasgTHHKA OT MAacchl Ipy3a U KECTKOCTU MPY)KUHBI U HE3aBUCHMOCTh
OT aMIUIMTY[bl MaJIbIX KOJIcOaHUMH, MPSIMOJIUHEHHOE pPACHpOCTPaHCHHUE CBETa, Pa3jioKEeHHUE
Oenoro cBera B CHEKTp, W3yYEHHE CBOWCTB M300paKEHHUS B TUIOCKOM 3€pKajie M CBOWCTB
M300pakeHUsT TpeaMera B COOMpArOISH JIMH3e, HAONIOJCHUE CIUIONIHBIX M JIMHEHYaThIX
CIEKTPOB HM3JIyYCHHMsI): CaMOCTOSTEIBLHO COOMpATh YCTAHOBKY U3 M30BITOYHOrO HaboOpa
000py/IOBaHMS, OMMCHIBATH XOJI ONBITA U €r0 Pe3yJAbTaThl, (POPMYITUPOBATH BHIBOJBL;
MPOBOANUTH MPH HEOOXOJMMOCTH CEPHUI0 MPSMBIX M3MEPEHH, ONpEeAeisis CpeaHee 3HaYeHUe
H3MepsieMOl BemM4MHBI ((DOKYCHOE paccTosiHuEe coOMparomel JTHH3bI), 000CHOBBIBATH BHIOOD
criocoba u3MepeHus (M3MepPUTEILHOro prdopa);

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 MasATHHKA OT JJIMHbI HWUTH, 3aBHCUMOCTH
yIJla OTpaKeHHUsI CBETa OT yIJia MaJIeHUs U yriia MPeOMIIEHH OT yTJia MaJieHus): TUIaHupOBaTh
HCCIIeIOBaHNE, CAMOCTOSITENTFLHO COOMPATh YCTAHOBKY, (PHUKCUPOBATH PE3ybTAThl TOTYyYCHHON
3aBHCHUMOCTH (DU3MYECKUX BEIMYMH B BHUAE TaOAMIl M TpaduKOB, JeIaTh BBIBOIABI 110
pe3yibTaTaM UCCIeIOBAHNUS;

MPOBOANTH KOCBEHHBIE M3MEpEHMsI (U3NYECKMX BEITWYUH (CPEIHssT CKOPOCTh U YCKOpEHHUE
Tela MPH PaBHOYCKOPEHHOM JBH)KCHHH, YCKOPEHHE CBOOOIHOIO TMajeHHs, KECTKOCTh
MPYXUHBL, KO3DOUITMEHT TPEHHS CKONIBKEHHS, MEXaHu4eckasi paboTa U MOIIHOCTh, YacTOTa
Mepuo]] KOJeOaHWH MAaTeMaTHYeCKOro H MPY)KUHHOTO MAasSTHUKOB, OINTHYECKas CHJA
COOHMpAOIICH JIMH3bI, PAaJUOAKTUBHBIA (OH): IUIAHUPOBAThH H3MEPEHHUsS, COOHMpaTh
SKCIEPUMEHTAIIbHYI0 YCTAHOBKY W  BBINONHATH U3MEPEHHS, CIenys NpeIoKeHHON
WHCTPYKITUH, BBIYUCIATh 3HAUCHWE BEITMYUHBI M aHAIM3UPOBATH MONYYEHHBIC PE3YNLTATHI C
y4ETOM 3aJJAaHHOW MOTPEIIHOCTH U3MEPEHUN;

coOJIIOIaTh TpaBUJIa TEXHUKH 0S30IIaCHOCTH MPHU paboTe ¢ J1abopaTOPHBIM 000PYIOBaHUEM;
pa3nuyaTh OCHOBHBIC NMPH3HAKH HM3YYCHHBIX (U3MUYECKHX MOjeel: MaTephalibHas TOUKa,
a0CONIOTHO TBEPJOE TENO, TOYCYHBIM MCTOYHUK CBETa, Jy4, TOHKAas JIMH3a, TUIAaHEeTapHas
MOJIeTTh ATOMA, HYKJIOHHASI MOJICNIb aTOMHOTO S/Ipa;

XapaKTepU30BaTh MPUHIUAIBI JEHCTBHUSI M3YYCHHBIX MPUOOPOB U TEXHHUYECKHX YCTPOWCTB C
OMopod Ha WX omucaHus (B TOM YHCIE: CHHIOMETpP, JAATUAKU IOJIOKEHUS, PACCTOSHUS H
YCKOpEHUS, pakera, O3XOJOT, OYKH, IMEepHCKON, (oToanmapat, ONTHYECKHE CBETOBOIBI,
CTIIEKTPOCKOI, JO3UMETp, Kamepa BuUbCcOHA), HCMOJB3YS 3HAHUS O CBOMCTBAX (DM3MUECKUX
SIBIICHUI 1 HE00X0onMble (PU3MYecKie 3aKOHOMEPHOCTH;

HCTONB30BATh CXEMBbl W CXEMATHYHBIC DPHUCYHKH W3YYCHHBIX TEXHUYECKUX YCTPOKCTB,
HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHMYECKUX TIPOIECCOB TIPU PpCIICHHH Y4eOHO--
MPAKTUYESCKUX 3a]]a4, ONTHYCCKHE CXEMBI JJIsl IOCTPOCHUS N300paXKEHUH B MIOCKOM 3epKaje U
cobuparolei JTNH3E;

MPHUBOIUTH MPUMEPHI (HAXOJAUTh WH(POPMAIHIO O MpUMepax) MPAKTHUECKOrO UCIOIb30BAHUS
(U3NYeCKNX 3HAHUH B TIOBCEJHEBHOW XU3HH T 00ecTieueHNs Oe30MacHOCTH MPH 00paIeHUH
¢ mpuboOpaMy ¥ TEXHUUYECKMMHU YCTPOWCTBAMHM, COXPAHEHUS 30POBBS U COOIIOACHUS HOPM
9KOJIOTHYECKOr0 MOBEICHUS B OKPYKAIOIIEH cpeie;

OCYIIECTRIIATh MOUCK UH(popMaImu GuU3ndecKoro cojaepkanus B VHTepHETE, CAMOCTOSTEIBHO
(hopMynupYysl TIOMCKOBBIN 3allpoC, HAXOAUTH IYTH ONpEdeNeHHs TOCTOBEPHOCTH MOITYy4EHHOH
rH(}OopMaIuy Ha OCHOBE UMEIOIIMXCS 3HAHUH U JJONOTHUTETBHBIX HCTOUHUKOB;

WCIIONb30BaTh TPU BBHINIOJHEHWH YUYeOHBIX 3aJlaHUil HAYYHO--TIOMYJSAPHYIO JIUTEPATYPy
(U3NYECKOro CcoNepKaHus, CHpaBOYHBIE MaTepuaibl, pecypcbl cetn MHTepHer, BiaaeTh



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

co3JaBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE HMH(MOpMalUU W3
HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOrO COAEpKaHMsl, MyOJIMYHO MPENCTaBISATh PE3YNbTaThl
NIPOCKTHOM HJIM HCCHEN0BATENbCKOM JNEATEIbHOCTH, IPH 3TOM TPaMOTHO HCIOJIb30BaTh
W3YyYCHHBI TOHATUHHBIA ammapaT uW3y4aeMoro pasiena (QHU3MKA W CONPOBOXKIATH
BBICTYIUICHHUE MTPE3EHTALNEH ¢ y4ETOM 0COOEHHOCTEH ayTUTOPUN 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
HISHTICCICHE BETITIHBL https://m.eds00.ru/7f416194
bub6mmoreka IJOK
1. E 7 2 1
3 CTECTBCHHOHAYYHbBIM METO ITO3HAHUA https//medsooru/7f416194
Hroro mo pasaeny 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
39 U 4 1 bubmmoreka [IOK
. HepIus, Macca, INIOTHOCTh
P, ’ https://m.edsoo0.ru/7f416194
3.3 Cuna. Buasl cun 14 1 2 bubmnoreka LIOK



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

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

Wroro no pazneny 21
Pa3nen 4. /laBienne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBneHust TBEPAbIMU 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 [IPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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
SITIOBRIS HpoLleccH > https://m.edsoo.ru/7f4181ce
Hroro no pazaeiny 28
Pa3zjaen 2. DiexkTpuyeckre 1 MATHUTHbIE SABJIEHHS
51 DNeKTpUIECcKUe 3apsapl. 3apsoKeHHBIE Tena 7 1 bubmoreka [IOK
' U X B3aHMOJCHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka IJOK
2.2 ITocTOsIHHBIN DJIEKTPUYCSCKUIT TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.3 M 6 1 1.5
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 3 145



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

9 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IIpakTnueckue
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Pazngen 1. Mexanuueckue siBJIeHUS
11 MexaHH4eCcKOe IBUKEHUE U CIIOCOOBI €ro 10 1 bubaunoreka [IOK
' OTHCAHUSI https://m.edsoo.ru/7f41a4a6
bubaunoreka [IOK
1.2 B i 2 1
SanvoAereTBre Tet 0 3 https://m.edsoo.ru/7f41a4a6
bub6mmoreka IJOK
1.3 3 10 3
AKOHR Coxparicmt https://m.edsoo.ru/7f41a4a6
Hroro no pazaeiny 40
Paznen 2. Mexannuyeckue Koj1e0aHus U BOJTHBI
bu6mmoreka IJOK
2.1 M 0 7 3
CRAHMHACCIIC KOOI https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
2.2 M .3 8 1 3
CXAHITICCRHE BOTHBL JBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pazpgen 3. DiieKTpOMArHUTHOE MOJI€ U 3JIeKTPOMATHUTHbIE BOJIHbBI
DNEeKTPOMAarHUTHOE TTOJIE U bubmmoreka [JOK
3.1 6 2
3JIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
HUroro mo pazgeny 6
Pazpnen 4. CBeroBble sIBJICHUSA
4.1 3aKOHBI PacpoOCTpPaHEHUs CBETa 6 2 bubmmorexa LIOK
' Pactipoctp https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI 1 ONTHYECKUE TIPUOOPHI 6 3 bubmmorexa LJOK



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

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

bubmnoreka [IOK

4, P 2
3 a3JI0XKEHHE OEJI0ro CBETa B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 5. KBanToBble siBjaeHusl
bubmaunoreka [IOK
5.1 " 4 1
CIIyCKaHHUE M TOTJIOIICHUE CBETa AaTOMOM https://m.edsoo.ru/7f41ada6
bubaunoreka [IOK
2 1
> CTpociie aTOMHOIO 5pa 6 https://m.edsoo.ru/7f41a4a6
bub6mmoreka IJOK
. A 7 1
5.3 JIEPHBIE PEAKIMH https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3naen 6. [IoBTOPUTEIHHO-00001IAI0IIN I MOTYJIb
6.1 IToBTOpeHME M 0000IIEHHE CONEPIKAHMUS 9 5 bubnuoreka IJOK
' Kypca Gpu3MKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 9
OBHIEE KOJIMYECTBO YACOB 10O I[TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOTI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®usnka, 9 knace/ lepeiukun U.M., I'ytauk E.M., BanoB A.I., IletpoBa M. A., AKirioHepHOE
obmectBo «M3marenbcTBO «IIpocBemnieHues

» dusunka: 8-if kacc: 0a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [leprimkun W. M., UBanos A. U.,
AxnmonepHoe o6mectBo «M3natensctBo «lIpocBemmenuey»

» dusuka: 7-i kiaacc: 0a30BbIN ypoBeHb: yueOHuK, 7 kinacc/ [lepbimkun .M., UBanos A.U.,

AxumonepHoe obuiectBo «M3narenscto «IIpocsenienue»

METOJUYECKUE MATEPUAJIbI AJIS1 YUUTEJIA

VYuebuuku no gusmke 3a 7; 8; 9 knaccel. [leperimkun M. M., I'yrauk E. M., TlerpoBa M.A.
"N3marenscTBO "[IpocBemenue”

O.N.I'pomiieBa KoHTponbHBIE M caMOCTOATENBLHBIE paboTHI 0 (husnke. "Dx3amen" ,2019

H.C. Ulneik. IToypounsie pa3spaboTku 1o ¢pusuke.7 kiacc, 8 knace, 9 kiacc

[ ®POBBLIE OBPA30OBATEJBHBIE PECYPCBI H PECYPCBHI CETH HHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://IWWW.YAKLASS.RU/
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