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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHusl COCTABIEHA Ha
OCHOBE TIOJIO)KEHMM W TpeOOBaHMIl K pe3ysibTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE
OCHOBHOM 0Opa3oBaTeibHOM mporpammel, npeacrasieHHbix B PI'OC 00O, a takxe ¢
yuétoM (eaepasibHONM paboueil mporpamMMbl BocnuTaHuss U KoHieniuu mpenogaBaHus
yueOHoro npeameta «Dusukay.

Copepxanue mporpamMMbl 1O  (U3MKE HAMpaBlIeHO Ha  (QopMUpoOBaHUE
€CTECTBEHHO-HaYyYHOW IPAMOTHOCTH OOYYaIOIIMXCS U OpPraHu3aluio U3ydeHUs (U3UKU
Ha JeATeIbHOCTHOM ocHOBe. B mporpamme mo ¢usuke y4YUTHIBAIOTCS BO3MOKHOCTHU
yueOHOro mipeamera B peanuzanuu TpedoBanniit. PI'OC OOO k maHUpyeMbIM
JUYHOCTHBIM M METAIpeIMETHBIM pe3yibTaTaM OOydYeHHMs, a TakKe MEXKIPEIMETHbBIC
CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpPEIMETOB Ha YpPOBHE OCHOBHOTO OOUIETrO
o0Opa3zoBaHus.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeiiesieHne Y4eOHOro maTepuana Io
rojaM oOyueHus (1Mo Kjaccam), IpeajaraeT NpUMEpPHYIO MOCIe10BaTeIbHOCTh U3YyUEHUS
TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOIO COAEPKaHUSA U YUETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma no ¢usuke pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3/IJaHNU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®uzrka SBISETCA CHUCTEMOOOPA3YIOMIMM [JIsi €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB M SIBICHMUIA,
U3y4aeMbIX XHUMHEH, Ouojorueu, actpoHomued u ¢uzndeckod reorpadueit, BHOCHT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpA, NPENOCTaBiIsieT Haubosee sICHbIE
oOpasibl TPUMEHEHHS HAyYHOTO METOJla TMO3HAaHWA, TO €CTh Crnocoba MOTydeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onmna W3 TIaBHBIX 3a7a4 (PU3MYECKOTO OO0pa3oBaHHS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (HOPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPAMOTHOCTH U MHTEpeca
K HayKe y 00 yJarommxcs.

N3yuyenne ¢uszuku Ha 0a30BOM ypOBHE MPENINOAaraeT OBIAJIEHUE CIEAYIONUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO0 TPAMOTHOCTb:

HAyYHO OOBSICHATD SBIICHHUS,

OIICHWBATh ¥ TIOHUMATh OCOOCHHOCTH HAYIHOT'O UCCIIEOBAHMS;

MHTEPIPETUPOBATh JAHHBIE M KMCIOJb30BAaTh HAYUYHBIE J10KA3aTEIbCTBA JJI MOITYYCHHS
BBIBOJIOB.

Lenu nzydyenus pu3uKu Ha YpOBHE OCHOBHOTO OOIIET0 0Opa30BaHuUs ONpeIeeHbI B
Konnenuuu npenogaBanus yueOHoro mnpeamera «®Pusznka» B 00pa30BaTEIbHBIX
OpraHu3aLusax Pocculickon denepanuu, peANU3yIOLIMNX OCHOBHBIE
oO1ieoOpa3oBaresibHble  MPOTpaMMbl,  yTBepkAEHHON  pemennem  Komieruu



MunuctepctBa npocsetieHus: Poccuiickoit @enepanun (mporokoi ot 3 aexadps 2019 r.
Ne T1IK-4BH).

Ieaun n3zyyenus pusuku:
MPUOOPETCHIE HHTEPECa U CTPEMIICHHSI O0yJaIOIINXCS K HAYYHOMY M3YUYEHUIO PUPOIBI,
Pa3BHUTHE X MHTCILIEKTYAIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;
pa3BUTHE TPEIACTAaBICHUH O HAyYHOM METOJe To3HaHUA U  (opMuUpOBaHHE
HCCJICI0BATEILCKOTO OTHOMIEHUS K OKPY KAIOITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOT'O MHPOBO33PCHHUS KaK pe3yibTaTa M3YYCHHS OCHOB CTPOCHUS
MaTepuH U (pyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O poiH (U3UKU IS Pa3BHTHS JAPYTHMX €CTECTBECHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTH;
pa3BUTHE TMPEACTABICHUM O BO3MOXHBIX cdepax Oyaymei mnpodeccuoHanbHON
JESATEIBHOCTH, CBSI3aHHOW ¢ (DM3UKOM, MOJATOTOBKA K JAJIbHEHIIEMY OOYYEHHUIO B 3TOM
HaIPABJICHHH.

JlocTkeHne 3THX Iiefiell mporpamMmbl 1o (pU3MKe Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus 00eCcieunBaeTCs PEHICHUEM CIIEAYIONIUX 3a/4a4:
NPHOOPETCHUE 3HAHUW O JUCKPETHOM CTPOCHUH BEIICCTBA, O MEXaHUYCCKUX, TCTUIOBBIX,
AIICKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
NpUOOpETeHHEe YMEHUW  OMUCHIBAaTh U OOBICHATH  (U3MYECKUE  SBJICHUSA C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAHUH;
OCBOCHHE METOJIOB PEIIEHUs TMPOCTEUIINX PacUETHBIX 3alad C HCIOJIb30BAaHUEM
duznuecKux Mojelel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHUM HAOII0ATh IPUPOIHBIC SIBJICHHS U BBITIOIHSATH OMNBITHI, JTA0OpaTOPHBIE
paboThl M SKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS C HCIOJIb30BAHUEM HW3MEPHUTEIbHBIX
puoOpoOB;
ocBOcHHE TIPUEMOB paboThl ¢ HH(popMaruel (QU3NUECKOTO COACepKaHMs, BKIIOYAs
MHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3MKH, aHaJu3 M KPUTHUYECKOE
OlICHMBaHUE WH(HOPMAIIHH;
3HAKOMCTBO cO chepaMu podeCCHOHATILHON JeATEeIbHOCTH, CBI3aHHBIMU C (DM3UKOU, 1
COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAHHBIMH Ha TIOCTIKCHHSIX (PH3NUECKON HAYKU.

Ha wusydyenme ¢usuku (0a30BbIi ypOBEHb) HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus otBoauTcs 238 wacoB: B 7 kimacce — 68 dacoB (2 yaca B Henenoo), B 8
kiacce — 68 yacoB (2 ydaca B Hegenwo), B 9 kimacce — 102 yaca (3 yaca B HeHEIo).

[Ipennaraemsrii B mporpamme 1o GU3HKe MepedeHb JIA00PaTOPHBIX PabOT U OTBITOB
HOCUT PpPEKOMEHJATEIbHbIA  XapakTep, Y4YUTENdb JeNaeT BbIOOP  MPOBEICHUS
7a0OpaTopHBIX pabOT W ONBITOB C YYETOM HMHAUBUAYAIbHBIX OCOOEHHOCTEH
o0yyJaromuxcs, CHUCKAa OSKCIEPUMEHTANIbHBIX 3a/laHUil, TpeasiaraéMblX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOT'0 3K3aMeHa 1o (Pu3uke.
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COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoxae. Seimenus npuponbl. Dusznueckue SABICHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuurHbl. 3Mepenue gusnueckux BennyuH. Ouznyeckue npuOopsbl.
ITorpemHocTs u3MepeHuii. MexayHapoaHas cucreMa eIuHULL.

Kak ¢wu3uka w©  jApyrue  €CTECTBEHHBIE  HAyKH  H3y4alOT  MPHUPOJY.
EcTtecTBeHHO-HAY4YHBII METOJ MO3HAHMS: HAOIOIEHHE, TOCTAHOBKAa HayYHOr'0 BOIpOCa,
BBIJIBU)KEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, 00BsICHEHHE HAOJI0/1aeMOT0
sBieHus. Onrcanue GU3NYECKUX SIBJICHUN ¢ ITOMOIIBIO MOJICIICH.

Jemoncmpayuu.

MexaHnyeckue, TeIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSL.
dusnueckrue NMpuOOpHl U TMPOIEAypa MPSMBIX U3MEPEHUN aHAJOTOBBIM M IU(PPOBLIM
npruOOpOM.

Jlabopamopnuie padbomut u onvimot.

Omnpenenenue 1EHbI IEIECHUS IIKaIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenne paccTosTHUN.

N3mepenne 06bE€Ma KUIKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune temmeparypsl OpU MOMOIIM KUIAKOCTHOTO TEPMOMETpa U JaTyuKa
TEMIIEPATYPBI.

IIpoBenenue wuccaeqOBaHUS 10 MPOBEPKE THUIIOTE3bl: JAJbHOCTh NOJIETA IIApHUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJeHHUSI 0 CTPOCHUH BellecTBA.

CrpoeHnue BellecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONbITHI, TOKAa3bIBAIOIIUE
JUCKPETHOE CTPOCHUE BEILECTBA.

JIBr>keHne yacTtull BemecTBa. CBA3b CKOPOCTH JIBHXKEHHS YaCTHI] C TEMIIEPATYPOHU.
BbpoyHoBckoe npmwxkenue, nuddysus. BzaumoaeicTBre 9acTHIl BeECTBA: MPUTHKSHUE U
OTTAJIKMBaHHUE.

ArperaTHble COCTOSIHMS BELIECTBA: CTPOCHUE Ta30B, XUIAKOCTEM W TBEPABIX
(kpucTamnyeckux) Tel. B3auMocCBs3bp MEXAYy CBOMCTBaMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSAX M WX aTOMHO-MOJEKYISAPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaGntonenre OpoyHOBCKOTO IBUKEHUS.
Habnronenue nuddyzum.
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HaGmtonenue siBieHul, OOBSCHSIONIUXCS MNPUTSHKEHUEM WIM OTTAIKMBAHUEM YaCTHI]
BEIIIECTBA.
Jlabopamophule padomot u onvimot.
OueHka quaMeTpa aroMa METOJIOM PS0B (C UcToyib30BaHueM (oTorpaduil).
OnbIThI 10 HAOIOICHUIO TEIJIOBOT'O PACIIUPEHUS Ta30B.
OMnbITE O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.

Paznen 3. /IBu:kenune u B3anMoaeiicTBUe TeJl.

Mexannyeckoe ABWKEeHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKEeHHE. CKOPOCTD.
Cpennsis CKOPOCTb NPU HEPABHOMEPHOM JBH>KEHUH. Pacu€t myTH 1 BpEMEHU JIBUKEHMUSI.

SBneHne UHEPIUMU. 3aKOH UHEPIMU. B3auMoieiicTBre Tea Kak MpUYMHA U3MEHEHUS
CKOpOCTU JIBMKEHMSI Tell. Macca Kak mepa MHEPTHOCTH Tena. [ImoTHOCTH BelecTBa.
CBs13b TUIOTHOCTH € KOJIMUYECTBOM MOJICKYJI B €AUHUIIE 00bEMA BEIIIECTRA.

Cuna kak xapakTepucTHKa B3aumojehcTBus Tes. Cuna ynpyroctu u 3akoH ['yka.
N3Mepenue cuiibl ¢ MOMOIIBIO TMHAMOMETpA. SIBIICHUE TATOTEHUS U cuiia TskecTu. Cuia
TSOKECTH Ha JApyrux miaHetax. Bec Ttena. HeBecomocts. CrioxeHne cuil, HaIpaBiIeHHbBIX
no ojaHou mpsmoil. PaBHogeicTByromas cui. Cuwia TpeHus. TpeHHE CKOJBXKEHUS M
TpeHue NMokos. TpeHue B Npupojie U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro IBUKEHHUS Tena.

N3mepenue cKopocTu MPSMOIUHEWHOTO IBUKEHUS.
HaGmronenue siBieHUs: HHEPIIUH.

HaGnronenre u3meHeHus: CKOPOCTH MPU B3aUMOJICUCTBUU Te.
CpaBHeHuE Macc Mo B3aUMOJIEHCTBUIO TET.

Ciio)xeHue CuJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie pabomot u onvimot.

Onpenenenue CKOPOCTH PABHOMEPHOIO JBWKEHUS (IIApUKa B KUIAKOCTH, MOJIEIHU
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

Onpenenenue cpegHed CKOPOCTH CKOJbXKEHUsS OpycKa WM IIapUKa MO HAKIOHHOM
IJIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO TENA.

OneITHI, TEMOHCTPHUPYIOIIME 3aBHCHMOCTh pacTshkeHUs (medopmaiiuu) mpyKHHBI OT
MIPUIIOKEHHOU CHUJIBI.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUSI CKOJILKEHUS OT Beca Tella U
XapakTepa CONPUKACAIOIIMXCS MOBEPXHOCTEM.

Pa3nen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

HaBnenue. CriocoObl yMEHBIIEHUS W YBEIWYEHHUsS JAaBieHud. [laBieHue rasa.
3aBUCUMOCTbH JIaBIICHUA ra3a oT 00bEéMa, TemrepaTtypsl. [lepenavya maBieHus TBEPIBIMU
TeJIaMH, JKHJIKOCTAMM U ra3zamu. 3akoH Ilackansa. I[lHeBMaTudyeckue MaIIUHBL.
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3aBUCUMOCTh JIABJICHUS JKUJKOCTU OT DIyOWMHBIL. ['mapocTaTuyeckuii mapamokc.
CooOwatomuecs cocynbl. ['napaBinyeckue MeXaHU3MBbl.

Atmochepa 3emnu u armocepHoe pgaBieHue. I[IpuumHBI CylIECTBOBaHUS
BO3aylIHOM 000m0uku 3emiu. OnbiT Toppuuennu. U3mepenue atMochepHOro 1aBieHUs.
3aBUCUMOCTb aTMOC(HEPHOTO J1aBJIEHUsI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl nis
HU3MEpEHUsl aTMOC(EPHOTO JaBICHUS.

JlelicTBUE XUAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX TeJO. BhITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

ITepenava naBneHus KUJIKOCTHIO U Fa30M.

CooOmaroiuecs cocybl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO JTaBICHUS.

3aBUCHUMOCTD BBITAJTKUBAIOIICH CHUJIBI OT 00BhEMA MOTPYKEHHOM YaCTH TeJa U TJIOTHOCTH
AKUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIICH CUJIBI BECY BHITECHEHHOM KUJIKOCTH.

VYcinoBue 1U1aBaHMS TEN: IUJIABAaHWE WM TIOTPYKEHHUE TEl B 3aBUCUMOCTH  OT
COOTHOUIEHHUS IOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOAE OT 00bEMa MOTrpYyKEHHOW B JKUIKOCTH
YacTH TeJa.

Onpenenenue BBITAIKUBAOIIEH CHIIBI, JCHCTBYIOLIEW Ha TENO, NOrPYKEHHOE B
AKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUJIbI, JEUCTBYIOIIECH HA TEJIO B KUJIKOCTH,
OT MAacchl Tea.

OnbIThI, JTEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKMBAIOIICH CUJIBI, JNEUCTBYIOIIEH Ha
TEJNO B JKHJIKOCTU, OT 00bEMa MOTPYKEHHOW B JKHIIKOCTh YaCTH Tella M OT IUIOTHOCTH
AKUJKOCTH.

KonctpyupoBanne apeomerpa WM KOHCTPYHPOBAHUE JIOAKH W OIpEICIICHUE €€
IrPy30I0JbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. JDHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAS TJIOCKOCTh. [IpaBuio paBHOBecHUs
ppiuara. llpumeHeHue mnpaBuia paBHOBECHs pbluara K OJOKY. «30J0TO€ MPABUIIO»
Mexanuku. KITJ[ nmpocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprud. Kunerndeckas U moTeHIManbHas 3Heprus. [IpeBpamenue
OJIHOTO BHJA MEXAaHWYECKOW OJHEPruM B JAPYrol. 3aKOH COXPAHEHUS SHEPrUH B
MEXaHUKE.
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Jemoncmpayuu.
IIpumepbl IPOCTBIX MEXaHU3MOB.
Jlabopamophule padomot u onvimot.
Onpenenenue pabOThl CHJIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHHM Tella 10
TOPU30HTAIBHOM ITOBEPXHOCTH.
HccnenoBanue yciioBUM paBHOBECUS pblyara.
N3mepenue K11/ HakIIOHHOM MJIOCKOCTH.
N3ydeHne 3aKOHA COXpaHEHNs MEXaHUYECKOW SHEPIUU.
8 KIIACC

Pa3znen 6. TenioBble sIBJIEHUS.

OCHOBHBIE TIOJ0KEHUSI MOJIEKYIIPHO--KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA.
Macca u pasMmepsl aToMOB W MOJEKyJd. OmNbITbl, MNOATBEPKIAONIME OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopgenun  TBEpHOTO, IJKUAKOTO H  Ta3000pa3HOTO  COCTOSIHUM  BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OOBSICHEHHE CBOMCTB Ta30B, >XKHUJIKOCTEH U
TBEPIBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIAPHO--KUHETHYECKO Teopun. CMaunBaHue
U KanWJUISIpHbIE ABJIEHUs. TenaoBoe paciupeHue u coxaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBUXEHHS YaCTHII.
Brytpennsis sHeprus. CriocoObl U3MEHEHUSI BHYTPEHHEHW SHEpPruu: Teruionepenada u
coBeplieHue paboThl. Buubl Temionepenayu: TEIUIONPOBOAHOCTh, KOHBEKITHUS,
U3JIyYCHHUE.

KoanuectBOo TemnoThl. YIenbHas TEINIOEMKOCTh BeEIleCTBa. TemIo0OOMEeH H
TEIJIOBOE pPaBHOBECHE. YpaBHEHHE TeIuloBoro OanaHca. [InmaBiieHwe W OTBepAcBaHHUE
KpUCTAJUTMYECKUX BEIECTB. YJenbHas Teriora IuiaBieHus. [lapooOpa3oBanue w
koHneHcanus. Hcmapenwe. Kunenue. VYaenpHas — Temiora  mapooOpa3oBaHMS.
3aBUCHMOCTH TEMIIEPATypPhl KHUIICHUS OT aTMOC(EPHOTO TaBICHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIIuBa. Y elbHas TEIJIOTa CrOpaHus.

[Tpunuunsl padotsl TemnoBbix apurateneit KIIJ[ temnoBoro asuratens. TemiaoBsie
JIBUTATEJIN U 3allUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

Hab6mronerrne O6poyHOBCKOTO JIBHIKCHHUS.

Ha6monenne nuddysun.

HabGmoneHne siBjeHNN CMaYMBaHUS M KalTWJUISIPHBIX SBICHUH.

Hab6mroeHre TermioBoro pacimmpeHus Tel.

N3MeHenure naBiaeHus ra3a npu U3MEHEHUH 00bEMa U HarpeBaHWU WIIM OXJIAXKICHHH.
[IpaBuita u3MepeHust TeMIEpaTypshl.

Bunbr Temionepenayn.
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OxJnaxaeHue Npy COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHU pabOThl BHEITHUMH CUJIAMU.
CpaBHEHME TEIUIOEMKOCTEN pa3IMYHBIX BEUIECTB.
HaGmronenue kuneHus.
HaGtoeHre nocTosHCTBA TEMIIEPATYPhl MPU TIABJIICHHUH.
Mopnenu TennoBbIX JBUTATEIIEH.
Jlabopamopnule padomut u onvimeot.
OMnbITHI O 0OHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIU caxapa.
OMBITHI 1O HAOIOICHUIO TETIJIOBOTO PACHIUPEHUS Ta30B, JKUJIKOCTEH U TBEPABIX TEJ.
OrnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITTPUIIA.
OnbITEI, JIEMOHCTPUPYIOIIHUE 3aBUCHUMOCTH JaBJIEHUS BO3JyXa OT ero oObéma u
HarpeBaHus WIH OXJIAXKICHUS.
[IpoBepka ruMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUECKON TPYyOKe OT TeMIepaTyphl.
HaGmonenne n3MeHEHUs] BHYTPEHHEHW SHEpPruu Tejla B pPe3ysibTaTe TeIuionepeaadyud u
PabOTHI BHEIITHUX CHIL.
HccnenoBanue siBjeHUs TEIIO0OOMEHA MTPU CMEIIMBAHUY XOJIOAHOW M TOPSUCH BOJIBI.
Omnpenenenue KOJTUYECTBA TEIJIOTHI, TOJYYEHHOT'O BOJION MPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM LIHJIMHAPOM.
Ornpenenenue yneabHONW TEINIOEMKOCTH BEILIECTBA.
HccnenoBanue nporecca UCapeHusl.
Ornpenenenne OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.
Ornpenenenue yieabHOW TEIUIOTHI MIABICHUS JIbJA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnexkTpu3anus Ten. JIBa poaa dIEKTpUYECKUX 3apsanoB. BzaumopelcTBue
3apsHKEHHBIX Tenl. 3akoH KynoHa (3aBUCMMOCTh CHIIbI B3aUMOJIEHCTBHS 3apSKEHHBIX TEJ
OT BEJIMYMHBI 3aPSIA0B U PACCTOSIHUS MEXKY TEJIaMu ).

Onektpuueckoe Tmone. HampsmEHHOCTh  3leKTpudeckoro mnoid. [lpuHiun
CYNEPHO3ULUHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snexrtpuyeckux 3apsgoB. OJIEMEHTAPHBIA 3IEKTPUUYECKUN  3apsi.
Crpoenue aroma. [IpOBOJHUKM U NHUAIEKTPUKUA. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsa.

DNEKTPUUECKUN TOK. YCJIOBHS CYIIECTBOBAHUS 3JEKTPUUYECKOr0o ToKa. MICTOUHUKHU
MOCTOSIHHOTO  TOKa. JIeHCTBHUSI AJNEKTPUYECKOrO0 TOKa (TEIJIOBOE, XHMHYECKOE,
MAarHuTHOE). DIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas nenb. Cuna Toka. DieKTpuueckoe HampsbkeHne. ConpoTHBIIEHUE
MPOBOJHUKA. YIEJBHOE CONPOTUBIICHUE BemiecTBa. 3akoH Oma i y4yacTKa LEeNu.
[TocnenoBaTenpbHOE U MapaLIENbHOE COEIUHEHNE IPOBOIHUKOB.
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PabGoTa 1 MOITHOCTB 3JEKTPUUECKOro TOKa. 3akoH Jkoynsa—Jlenua. Dnekrpuyeckue
LENH U IOTPEOUTENH IEKTPUUECKON dHEpruu B ObITy. KOpoTKoe 3aMbIKaHUE.

ITocTtossHHBIE MarHuThl. B3amMOAEeMCTBHE IIOCTOSIHHBIX MAarHuTOB. MarHuTHOE
nosje. MarHutHoe noje 3eMJd U €ro 3HaY€HHE s XKU3HU Ha 3emie. OnsIT Dpcrena.
MarauTHoe moJie NEKTPUYECKOro TOoKa. I[I[puMeHeHHe S3JIEeKTPOMAarHUTOB B TEXHHUKE.
JlelicTBME€ MArHUTHOIO TOJsI HA MPOBOJHHUK C TOKOM. DJIEKTPOABUIATENIb MOCTOSIHHOTO
ToKa. Mcmonb3oBaHue JJIEKTPOABUIATEEd B TEXHMYECKUX YCTPOMCTBAX U Ha
TPaHCHOPTE.

OnbiTel @apajnes. SBieHue >IAEKTpOMarHUuTHOM wuHAYKUMU. I[IpaBuno JleHia.
Onektporenepatop. CrocoObl MOMyYEHUsI SJIEKTPUUSCKON IHEPTUHU. DIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpHU3alus Te.

JIBa pojia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJl.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOMA.

DJIEKTPOCTATUYECKAS] MHTYKIIUA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.

[TpoBOHUKH U AUBIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.

M cTOYHMKN TOCTOSTHHOTO TOKA.

JIercTBUS 3JIIEKTPUYECKOTO TOKA.

. DIEKTPUYECKUN TOK B KHUJKOCTH.

. ['a30BbIl paszpsn.

. I3Mepenune cuiibl TOKa aMIepMETPOM.

. I3Mepenune 3JeKTpUYeCKOro Hanps>KeHUsT BOJIbTMETPOM.

. PeoctaTt 1 marasuH conpoTHBIICHUM.

. BzaumoieicTBre NOCTOSSHHBIX MarHUTOB.

. MoaennpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJFOCOB MAarHUTA.
. MoaennpoBaHrE MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

. OneIT DpcTena.

. MaruuTHoe 1oJjie Toka. DJIEKTPOMAarHuT.

. JIeicTBHE MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

. DJEKTpOoIBUTATEb MOCTOSIHHOTO TOKA.

. UccnienoBanue siBICHUS SJIEKTPOMArHUTHON MHAYKIIUU.

. OnbiThl Papajes.

. 3aBUCUMOCTb HaNpaBJICHUS HHAYKIIMOHHOTO TOKa OT YCJIOBHUM €r0 BO3HUKHOBEHUSI.
. DJEKTpOoreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomot u onvimeol.
OnpITH 110 HAOIIOACHUIO JICKTPHU3AIMU TE€JI MHAYKIUEH U MPU COMPUKOCHOBEHHH.
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HccnenoBanue nelcTBUS 3JEKTPUUECKOrO MOJIS HAa MPOBOJHUKH U JTUAJIECKTPUKHU.

COopka u nmpoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.

W3MmepeHune u peryimpoBaHue CUJIbl TOKA.

N3mepeHune u peryinupoBaHue HaMPsKEHUS.

HccnenoBanue 3aBUCUMOCTU CHJIbI TOKA, UIYILETO Y€pe3 PEe3UCTOp, OT COMPOTUBIICHUS
PE3UCTOPA U HAIIPSIKEHUS] HA PE3UCTOPE.

OnbIThI, AEMOHCTPUPYIOLIHUE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTUBIICHUS MPOBOAHUKA
OT €ro JIJIMHBI, MJIOLIAIU MONEPEYHOr0 CEYEHHUsI U MaTepHalla.

[IpoBepka mpaBuja CI0KEHUS HANPSDKEHUH MPHU MOCIIEI0BATEIbHOM COEIMHEHUH ABYX
PE3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUIIBI TOKA MPU NMapavieIbHOM COSJUHEHUU PE3UCTOPOB.
Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYILIETO YepPe3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIICIIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYIIErO Yepe3 JIAMIIOYKY, OT HAaNpsKeHUs Ha
HEW.

Omnpenenenue KII/I HarpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHSI TOCTOSTHHBIX MAarHUTOB.

N3yyenue MarHUTHOTO TOJS TMOCTOSIHHBIX MAarHUTOB TIpU HMX OOBEIWHEHUU H
pa3lelICHHH.

HccnenoBanne neicTBUSA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY.

OnbITEL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUSL KATYIIKH C TOKOM M
MarHuTa OT CWJIbl TOKA M HAPABJIEHUS TOKA B KaTyIIKE.

N3yueHne neiicTBUsS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

KoHnctpyupoBanue u nzydenue paboThl JJIEKTPOABUTATEIIS.

Namepenne KIIJ[ 35ekTpoaBUraTeIbHON YCTAHOBKH.

OnpITEl 1O MCCIEAOBAaHUIO SIBJICHUSI AJIEKTPOMArHUTHOM MHIYKIIMU: HCCIEIOBAHUE

WU3MEHEHUN 3HAYCHUS U HAIPABJICHUSA WHIYKIIMOHHOI'O TOKA.
9 KJIACC

Pa3nen 8. Mexannveckue siBJICHUS.

MexaHnndeckoe — ABMXKEHHE.  MarepualibHas  TOYKA. Cucrema  otcuéra.
OTHOCHUTEIBPHOCTh ~ MEXAaHMYECKOTO  JIBMKCHHS. PaBHOMEpHOE  MpsIMOJIMHEHHOE
nBwkeHrue. HepaBHomepHOe mnpsMoiuHeHOe nBUxkeHue. CpeaHsss W MIHOBEHHas
CKOPOCTbH TeJia IPU HEPABHOMEPHOM JIBHXKEHUHU.

Yckopenue. PaBHOycKOpeHHOE TpsiMOJiMHEHHOe nBuxkeHue. CBoOOJHOE MajcHUE.
Omnprte! INamumes.

PaBHOMepHOE NBMXKEHHE TIO OKpYXXKHOCTH. Ilepuon u dactota oOpalieHus.
JluHeliHas u yriioBas CKOpocTH. LIEHTpOCTpEMHUTETBHOE YCKOPEHHUE.

ITepBriit 3akoH HproroHa. Bropoi 3akoH Herorona. Tperuit 3axkoH HeroToHna.
[TpuHIMIT Cynepno3uLnu CHJL.
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Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cujia TPEHUS CKOJILXEHHUS, CHIIA
TPEHUSI IOKOS, IPYTUE€ BUAbI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOPEHHE CBOOOIHOIO MajeHUs.
JIBrxenne muaner Bokpyr Comnua. IlepBasg kocmuueckass ckopoctb. HeBecomocTs u
MIEPErPY3KH.

PaBHOBecue MarepuanbHOW TOUKH. AOCOMIOTHO TBEpPHOE Teno. PaBHoBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpameHuss. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynec Tena. M3meHenne wumnynbca. Mmnynsc cunbl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE IBH>KEHUE.

Mexanudeckass pabota U MoOIIHOCTh. PaGora cuil TsKeCTH, yNpyrocTd, TPEHUS.
Cas13b sHepruu 1 padoThl. [loTeHIManbHas SHEPTUs Teja, MOJHATOTO HaJl TOBEPXHOCTHIO
3emud. [loTeHIManbHas YHEPTUS CKATOW NPYKKUHBI. KnHeTnueckas sHeprus. Teopema o
KMHETUYECKON SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUUECKOW SHEPTUH.

Jemoncmpayuu.

HaGmronenre MexaHU4eCKOro JBUYKEHUS Tejla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.
CpaBHEeHUE MyTel M TPACKTOPHUM JABUIKEHUS OJHOTO M TOrO XKE Tela OTHOCHTEIBHO
pa3HBIX TEJI OTCYETA.

N3mepenune cKopocTy U YCKOPEHUS NPSIMOJIMHENHOTO JBUKEHHUS.

HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO JIBH)KECHMUS.

HaGmronenue nBr>XeHHs Tela O OKPY>KHOCTH.

HaGmronenre MeXaHUYEeCKUX SIBICHHUH, MPOUCXOASAIINX B cucTeMe oTcuéra «Tenmexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHEeTa (PU3UKH.
3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAaccChl TeJla U IEUCTBYIOIIEH HA HETO CUJIBIL.
HaGmroneHne paBeHCTBa CHIT TTPH B3aUMOICHCTBUM TE.

N3meHeHne Beca Teaa Ipu yCKOPEHHOM JABUKEHHH.

[Iepenaua nmiysibca Npu B3aUMOJCUCTBUA TEN.

[Ipeobpa3oBaHus SHEPTUU NMPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMIyJbCa MPU HEYNIPYTOM B3aUMOICHCTBUU.

CoxpaHeHue UMITyJIbCa IPU aOCOIIOTHO YIIPYTroM B3aUMOIEHCTBUU.

HaGnronenne peakTHBHOTO IBHKCHUS.

CoxpaHeHHe MEXaHUUYECKOM 3HEPTruu MpHu CBOOOTHOM MaJCHHH.

CoxpaHeHne MEXaHMYECKOI SHEPTrUM MPHU JIBHXKEHUU Teja MO/ IEUCTBUEM MPYKUHBI.

Jlabopamopnuie padbomot u onvimeot.

KonctpyupoBanne Tpakrta mjisi pa3roHa M JaIbHEHMIIEr0 PaBHOMEPHOTO JBHXKEHHUS
IAapUKa WJIN TEJICKKU.

Ornpenenenue CpelHE CKOPOCTH CKOJIbXKEHUS OpycKa WM [ABUKEHUS IIapuKa IO
HAKJIOHHOM IUIOCKOCTH.

Omnpenenenne yCKOpPEHHsI Tella MPH PABHOYCKOPEHHOM JIBMKEHUM IO HAKIOHHOU
IIJIOCKOCTH.
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UccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM ABMXKEHHUH 0O€3
HA4aJIbHOU CKOPOCTH.

[IpoBepka rumnoresbl: €ci Npu PaBHOYCKOPEHHOM JBUXKEHUM 0€3 Ha4aJlbHON CKOPOCTH
IyTH OTHOCATCS KaK Psifi HEUETHBIX YKCEI, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU
OJINHAKOBHI.

UccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIBI HOPMaJIbHOTO
JTaBJICHUSI.

Omnpenenenue kodphuireHTa TPeHUsT CKOJIbKEHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue paboOThl CWIBI TPEHHS TMPU PABHOMEPHOM JBMIKCHMHM Teja IO
TOPU3OHTAILHOUM MOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI YNPYrOCTH MpU TOABEME Tpy3a C HCIOJIH30BAHHEM
HETOABMYKHOTO U MOJIBUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS YHEPTHUU.

Paznen 9. Mexanuueckne KoJ1e0aAHUA U BOJIHBI.

Konebarensnoe paBmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWM: TIEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTuuecKuid W TPYKUHHBIA MasTHUKU. [IpeBpaimieHue
SHEPTUH MPH KOJIeOATETIBHOM JIBUKCHUU.

3aryxaromue kosjeOanus. BwuiHykIeHHbIe KoyeOanus. Pe3onanc. Mexanuueckue
BOJIHBI. CBOMCTBAa MeXaHUUYECKUX BOJIH. [IpopoJsibHBIE M MoOmepedHble BOJHBL. J[mrHa
BOJHBI U CKOpPOCTh €€ pacrpocTpaHeHHsA. MeXaHHMYeCKHE BOJIHBI B TBEPIAOM TEIIE,
CECMUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicOTa ToHA. OtpaxkeHue 3Byka. HH(ppa3Byk wu
yJIBTPa3BYK.

Jemoncmpayuu.

Hab6monenne koebanuii Te1 o1 1SHCTBUEM CHIIBI TSKECTH U CHUJIBI YIIPYTOCTH.
Hab6monenue kosebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenne BIHYKICHHBIX KOJIEOAHUN U PE30HAHCA.

PacnpocTpanenne npogoJibHBIX U MTONEPEYHBIX BOJH (HAa MOJAEIH).

HaGmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHN PE30HAHC.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMATHIECKOTO MasiTHUKA.
Omnpenenenne 4acTOTHI U MEPUO/Ia KOJIEOaHUH PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCUMOCTH TEpUOJAa KOJIEOAHWI MOJBENIEHHOTO K HHUTH TIpy3a OT
JUTUHBI HUTH.

HccnenoBanne 3aBUCHMMOCTH TEpUOAa KOJI€OaHW TPYKHHHOTO MasTHUKA OT MAacChl

rpys3a.
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[IpoBepka HE3aBUCUMOCTH NIEPUOAa KOJeOaHU Tpy3a, MOJBEIICHHOTO K HUTHU, OT MacChl
rpysa.

OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTDb MEPHOJa KOJICOaHU MPYKMHHOTO MasiTHUKA
OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBL.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Paszzgen 10. Di1eKTPOMarHMTHOE 110JI€ ¥ YJIEKTPOMATHUTHbIE BOJHBI.

DIIEKTPOMAarHUuTHOE ToJI€. DIEeKTpOMAarHUTHBIE BOJIHBI. CaoiicTBa
AJEKTPOMAarHuTHbBIX  BOJIH. [llkama  3JIeKTpOMarHUTHBIX BOJH. Vcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJleKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

CBolicTBa PIEKTPOMATHUTHBIX BOJIH.
BonHoBbIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

N3ydeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJTH C TIOMOIIbI0 MOOMIBHOTO TesedoHa.

Pasznen 11. CBeToBbBIC SIBICHUSA.

JlyueBas monenb cBera. Mcrounuku cBeta. [IpsMosiMHENHHOE pacnpoCTpaHEHUE
ceeta. 3atMeHuss ConHua u Jlynel. Otpaxenue cBera. Ilimockoe 3epkano. 3akoH
OTpa)KE€HHUs CBETA.

[Ipenomiienue cBeta. 3aKoH IpesoMIIeHHs cBeTa. [loaHOE BHYTpEeHHEE OTpa)KeHue
cBera. Mcnonp30BaHKE MMOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUXCBETOBOAAX.

Jlunza. Xopx nydedt B nuH3e. OnTuyeckas cucteMa Qoroamnmnapara, MUKpOCKONa U
Teneckona. [ a3 kak ontuyeckas cucreMa. bam3opyKkocTs U JaabHO30PKOCTb.

Paznoxenune 6enoro ceeta B ciekTp. OnbiTel HeioToHa. CroXeHUE CHEKTpaIbHBIX
uBeToB. Jlucnepcus cpera.

Jemoncmpayuu.

[IpssMonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKayax.
[Ipenomnenue cBera.

OnTtryeckuil CBETOBO/I.

Xox nydeit B coOuparolei JInH3e.

XO0JI Tyder B pacCEenBAIOLIEH JIMH3E.

[TonyueHnue n300pa>keHUI C TOMOILBIO JTUH3.

[TpunaMn geiictBus doTtoammapata, MUKpPOCKOTIA M TEJIECKOIIA.

10. Monenb riasa.
11. Pasznoxenue 6e10r0 cBETa B CIIEKTP.
12. [lonmyueHnue 6e10r0 CBETA MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimeol.
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HccnenoBanne 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTO Jiy4a OT YTJja MaJcHUs.
N3ydeHne xapakTepUCTUK U300paKeHUS TIPEAMETA B IIIOCKOM 3€pKaje.

HccnenoBanne 3aBUCHUMOCTH yIJIa TMPEIOMJIEHHS] CBETOBOTO Jiyya OT yrja MaJcHUs Ha
TPaHULIE «BO3YX—CTEKIION.

[TonyueHnne n300pa>keHU C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.

Omnpenenenue GOKYCHOTO paCCTOSIHUSI U ONTUYECKOU CHIIBI COOMpAIOIel JTNH3HI.

OMBITHI TTO Pa3I0KEHUIO OEJIOro CBETa B CIIEKTP.

OnbITI TIO BOCHIPHUATHIO I[BETa TPEAMETOB MPU HMX HAOIIOJEHUM 4Yepe3 IIBETOBBIC
(GUIBTPBHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel  Pezepdopna u mnnanerapHas mojenb aroma. Mogens atoma bopa.
Ucnyckanue u nornomieHue cBera atomoM. KBantel. JInHedaTeie CIEKTPHI.

PanunoaktuBHOCTh. Anb(da-, 6eTa- U raMmma-u3iaydenus. CTpoeHrue aTOMHOTO sijpa.
Hyknonnas mozaens atoMHoro siapa. M3oronsl. PaguoaktuBHbie npespaiienus. [lepuon
nojiypacnaja aTOMHBIX sIAEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUSI 3apAI0BOTO U MAaCCOBOTO YUCE. JHEPrUs
CBSI3M aTOMHBIX sijiep. CBsi3b Macchl U SHEPrUM. Peakuuu CUHTE3a W ACIEHUs SIep.
Uctounnku s1eprumn CoJiHila U 3BE3.

SAnepnas osHepretuka. JleWcTBUS paJMOAaKTUBHBIX M3JIYyYEHHl Ha JKUBBIE
OpraHU3MBlI.

Jemoncmpayuu.

CrexTpbl U31y4YEeHHS U TMOTJIOMICHUSI.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTtp Bojgopoa.

Ha6monenue TpekoB B kamepe BuiibcoHa.

Pabora cuéTurka HOHU3UPYIONTUX U3TYICHUH.

Perucrtpanus u3nydeHus: IpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

HaGmroenre CIutomHbIX U THHEWYAThIX CIEKTPOB U3TyUCHUS.

HccnenoBanne TPEKOB: H3MEPEHUE HSHEPIUM YacTUIbI O TOPMO3HOMY NyTH (IO
dotorpadusim).

N3mepenue paanoakTUBHOTO (OHA.

IToBTOPHUTEILHO-0000 1A U MOXYJIb.

[ToBTOpUTETHEHO--0000MIAIONINH MOAYJIh TPETHA3HAYCH JUIsl CHUCTEeMAaTH3allud WU
00001IIeHNsT TIPEIMETHOTO COJCPKAHUS M OMBITA JCSITEIBHOCTH, TPHOOPETEHHOTO TMpHU
W3y4eHUH BCero Kypca (u3uku, a Takke [ TOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY DK3aMeHY 0 (PU3UKE I 00yUJarOIIUXCs, BRIOPABIINX ATOT YICOHBIN
MpEIMET.



[Ipy w3ydyeHUH JAHHOTO MOAYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BHUJIBI
NEATeNIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEYuBaeTCsl JOCTHUKEHUE NPEAMETHBIX U
METaINPEAMETHBIX IUIAHUPYEMBIX pE3yabTaTOB oOyueHwus, dbopmupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB UCCIEIOBAHUS SIBICHUN
MIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMH OOBICHATh (DU3UUECKUE SIBIICHUS, TPUMECHSIS
MOJIyYEHHBbIE  3HAHWA, pelars 3aJadyd, B TOM  YHUCIE  KA4YE€CTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIHATBEHO AEATENPHOCTHBINA XapaKTEP JAHHOTO pa3/elia peajn3yercs 3a CUET
TOTO, YTO OOYYAaIOIINECS BBIMOJTHSIIOT 33a/1aHUs, B KOTOPBIX UM TpeJjIaracTcs:

Ha OCHOBE MOJYYCHHBIX 3HAHUW PACMO3HABATh M HAYYHO OOBSCHATH (hU3NUYECKHUE
SIBJICHUS B OKPYKaOIIEW IPUPOJE U TOBCEHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METObI UCCIEAOBAHUS (DU3NYECKUX SBICHUHN, B TOM YHUCIIE

JUJI TPOBEPKHU TUIIOTE3 U MOJIYUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAay4yHbIE OCHOBBI HAWOOJIEE BaXXHBIX JIOCTMIXKEHUM COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEp, MNPAKTUUYECKOrO MCIIOJb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIMM HAa OCHOBE 3aKOHA IIPEBPAICHUS W COXPAHEHHUS BCEX H3BECTHBIX BHIOB
SHEPTUMU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yyenune (Qu3MKM Ha ypoBHE OCHOBHOIO 0OIIero oOpa3oBaHMs HaIpaBICHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METANpEeAMETHBIX M TMPEAMETHBIX 00pa30BaTelIbHBIX
pE3yJIbTATOB.

B pesynbpraTe n3yuenus (U3MKU HA ypOBHE OCHOBHOIO 00IIEro oOpa3oBaHUsl y
oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3yJIbTAaThl B YACTHU:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUS:

— TMpOsIBJICHUE HWHTEpeca K MCTOPUUM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
bu3nUecKol HAyKH;

— [IECHHOCTHOE OTHOIIICHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B OOCYXJIECHHH OOIIECTBEHHO3HAYMMBIXH
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYESCKUM MTPUMEHEHUEM JOCTHKCHUN (DU3UKU;
— OCO3HAaHHUE BAXXHOCTH MOPATHHO--3TUUECKUX MPUHITUIIOB B JICATEIBHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCHPHUSITHE JCTETUYECKHX KaueCTB (PU3MUECKONM HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYEeCKON HayKHd KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHUS TEXHOJOTUN, BaKHEHIIIEH COCTABIIAIONIEH KYIbTYPHI;

— pa3BUTHE HAy4YHOM JIOOO3HATEIBHOCTH, WHTEpPEca K  HCCIEI0BATEIbCKOM
NEeSITEBHOCTH;

5) popmupoBaHusi KyJbTYPbI 3/I0POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHSI:

— OCO3HaHHE IIEHHOCTU 0e30IMacHOr0 00pa3a KM3HU B COBPEMEHHOM TEXHOJOTHMYECKOM
MHUpE, BaXXHOCTH TMpaBWJ O€30MacHOro TMOBEACHUS Ha TPAHCIOPTE, Ha J0porax, ¢
AIEKTPUUECKUM U TETIOBBIM 00OPYIOBAHUEM B JJOMAIITHUX YCIOBHSIX;
—c(opMupPOBaHHOCTH HABBIKA pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TAaKOTO
e MpaBa y JAPYyroro 4ejioBeKa;

6) Tpy10BOr0o BOCIIMTAHMS:

— AaKTUBHOE Yy4YacTH€ B PEUICHWHM MPAaKTHUYECKUX 3a7ad (B paMKax CEMbH,
o0Opa3oBaTeIbHOM OpraHW3AIMH, TOpOJa, Kpasi) TEXHOJOTUYECKOW W COIHAIbHOU
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHUIA;

— WHTEPEC K MPAKTHIECKOMY U3yUEHHUI0 MPOdeCcCrid, CBI3aHHBIX C (U3UKOH;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

— OpHUEHTalus Ha NMpUMEHEHUE (PU3NYECKUX 3HAHUW [JIs pelieHus: 3ajad B 00JacTH
OKpY’Karolen cpelibl, MIAHUPOBAHUS MTOCTYNKOB U OIIEHKH UX BO3MOKHBIX MOCIEICTBUI
JUJT OKPYKAIOIIEH Cpelibl;



— OCO3HaHHE TI100ATBHOT0 XapaKTepa IKOJIOTHUYECKUX MPOOJIEM U MyTel UX PelIeHHUS;

8) apanTanum K U3MEHSIIOIIMMCS YCJIOBUAM COUMAIBLHOM U MPUPOJIHOM CPe/bl:

— NOTpPeOHOCTh BO B3aMMOJCHCTBUU MpPHU BBINOJIHEHUH HCCIEIOBAHUNA M IPOEKTOB
(u3nuecKoi HapaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JAPYTHX;

— MOBBIILIEHNUE YPOBHSI CBOCH KOMIIETEHTHOCTH YEPEe3 MPAKTUUECKYIO AESTENbHOCTD;

— noTpeOdHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHUH, B TOM 4ucie (POPMYJIUPOBATH HJIIEH,
MOHSTHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SBJICHUSX;

— OCO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001acT pU3UKH;
— IJIAaHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

— CTpeMJIEHHWE AaHAJM3UPOBAaTh M BBISBISATH B3aUMOCBSI3M MPHUPOABI, OOLIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIOJIb30BaHNEM (QU3HUECKUX 3HAHUI;

— OLIEHKa CBOMX JCHUCTBUH € y4€TOM BIHAHMUS HA OKPYXKAIOIIYIO Cpeay, BO3MOXKHBIX
rJ1I00JIbHBIX MOCIEICTBHM.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrate OocBOeHHS TPOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHus y o0ydaromierocst 0yayT chopMupoBaHbl MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJTIOYAOIINE TI03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC NeHCTBHS, KOMMYHUKATHBHEIC
YHHUBEpCaJIbHBIE YICOHBIC IEHCTBUS, PETYISITHBHBIC YHHUBEPCAIbHBIC YICOHbIC IEHCTBUSI.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBJISITh M XapaKTE€PU30BATh CYIIECTBEHHBIE MPU3HAKUA OOBEKTOB (SBIICHUN);
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCHU(PUKAINU, OCHOBAHUS ISl 0000IICHUS U
CpaBHEHHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B pacCMaTpUBAEMbIX (paKTax, JAHHBIX U
HAOJIOICHUSIX, OTHOCAIIUXCS K PU3NUECKUM SBJICHUSIM;

BBISIBIISITh NPUYMHHO--CJICICTBEHHBIC CBSI3M NPU HM3yYCHUU (PU3NYECKUX SBICHUM U
MPOLIECCOB, JeNaTh BHIBOABI C MCIHOJIb30BAHUEM JIEAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIFOUCHUM, BEIIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYHH;
CaMOCTOSITEIILHO BBIOMPATH CIOCOO pemieHus: yueOHo# (u3udecKoil 3a1adn (CpaBHEHUE
HECKOJBKHX BApHAHTOB pEIICHUSA, BHIOOpP HamOoyiee TMOAXOMAIMIETO C YYETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBaTe/bCKue AeiiCTBUS !

MCITIOJIb30BaTh BOTIPOCHI KaK UCCIEA0BATEIbCKII HHCTPYMEHT TIO3HAHUS;

MIPOBOJUTH TIO CAMOCTOSATEIHFHO COCTABICHHOMY IUTAHY OMBIT, HECIOXKHBIN (HU3NIECKUN
AKCHEPUMEHT, HEOOJIBIIIOE UCCIEIOBAHUE (PUBHUECKOTO SBJICHUS;



OIICHMBATh HA TPUMEHHMOCTh W JOCTOBEPHOCTh HMH(POPMAIIHIO, MONTYYCHHYIO B XOJE
WCCJICIOBAHUS WJTA DKCIICPUMEHTA;

CaMOCTOATETHLHO (OPMYITMPOBATH 0OOOIIEHUS W BBIBOJIBI TIO pE3yIbTaTaM MPOBEIEHHOTO
HAOJIOICHUS, OTIBITA, MCCIICAOBAHNS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIEe pa3BUTHE (PU3NUCCKUX MPOIECCOB, a TaKKe
BBIIBUTAThH MPEIION0KECHHUS 00 X PA3BUTHHU B HOBBIX YCIOBUSAX M KOHTCKCTaX.

Pab6ora ¢ undgopmanmeii:

MPUMEHATh Pa3IMYHbIC METOJbI, WHCTPYMEHTHI W 3alpoChl TPH TOWCKE M OTOOpE
UHGOPMAIMH WIW JaHHBIX C YUYETOM MPEUTOKEHHON yueOHOU (DU3UYECKOM 3a1aum;
aHAJM3UPOBATh, CHCTEMATU3UPOBATH W HMHTCPIPETUPOBATH HHPOPMAIIUIO Pa3TUIHBIX
BUJIOB ¥ )OPM TIPEICTABIICHHUS,

CaMOCTOSITCIILHO BBIOMpPATh ONTHUMAIBbHYIO (GOpMY TMpEeACTaBICHUS HWHOOpPMAIUU H
WLTIOCTPUPOBATh pEIIaeMble 3aJlauyd  HECJIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOH
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHHKATHBHBIE YHUBEPCATbHbIE YUeOHbIE 1eficTBHSI:

B XOolec OOCYXICHHS Y4eOHOTO MaTepuala, pe3ylbTaTOB JIa0OpaTOPHBIX paboOT
IPOEKTOB 3aJ1aBaTh BOIPOCHI MO CYIIECTBY 0OCYXJTaeMOW TEMbl M BBICKA3bIBaTh HJICH,
HarleJICHHbIC Ha PEIICHHE 3a/1a4M | MO/IIep)KaHue OJaroXenaTeIbHOCTH OOIIEeHUS;
COMOCTAaBJSAITh CBOM CYXIECHHUS C CYXICHUSMU JAPYTUX YYaCTHUKOB JIHMAJIOTa,
O0OHapy’KHUBATh Pa3IMYUE U CXOACTBO MMO3UIIHIA;

BBIP)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO  MPEJCTaBISATh  PE3yJbTaThl  BBIIOJHEHHOTO  (PU3MYECKOrO0  OIbITa
(9KCTIEpUMEHTa, UCCIEOBaHMS, POEKTA);

NOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW W MHAUBUAYAJIbHON pabOTHI Mpu
peleHn KOHKPETHON (HU3NIECKON MpOoOIeMBI;

NPUHUMATh 1E€TM COBMECTHOW JESTENbHOCTH, OPraHU30BBIBATH JEUCTBUA 10 €€
JOCTIKEHUIO: PaCIpeIeNIATh POJU, OOCYKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOMU
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

BBITIOJIHATH CBOIO YacTh padOThHI, JOCTUTAs KAYECTBEHHOTO pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUA C IPYTUMH YJICHAMU KOMaH/IbI,

OIICHMBATh KAYECTBO CBOETO BKJIaJia B OOLIUH MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBHSI.

PeryJsiTUBHBbIC YHUBepCaJIbHbIe Y4eOHbIE 1eHCTBUS

Camoopranusanus:

BBISIBIISITH TPOOJIEMBI B KU3HCHHBIX W YUCOHBIX CHUTYAIUAX, TPEOYIOUUX ISl PEIICHUS
(bU3NYeCKUX 3HAHUK;

OPUEHTHPOBATHCS B PA3IMUHBIX MOJXO0JaX MPUHATHUS pelIeHU (MHIUBUIYaJIbHOE,
MPUHSATHE PELICHUS B TPYIIE, IPUHATHE PEIICHUHN Tpynmnoi);



CaMOCTOSITEJIbHO COCTABIISITh AITOPUTM pElIeHHs (U3MYECKOW 3aJaud WIM IUIaHa
UCCIIEJOBAHMUS C YYETOM HMEIOIIUXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBATh MpEAJIaraéMble BApHAHTHI PEILICHUN;

JIeaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJVIEKT:

JaBaTh aJ€KBATHYIO OLIEHKY CUTYAllMH U MpeJyiarath iaH e€ U3MEHEHUs;

OOBSACHATHh MNPUYUHBI JOCTUXKEHUS (HEJOCTHKEHHUS) PE3yIbTaTOB AECSATEIbHOCTH, JaBaTh
OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTUBBI B JICSTEILHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHUS (PU3NUECKOTO
UCCJIEIOBaHUSA WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENICTB, W3MEHHMBIIMXCS
CUTYallUi, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThb Ce0sl HA MECTO JPYroro 4ejoBEKa B XOJE CIOpa MM JUCKYCCHUM HA HAyUHYIO
TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYToro;

npu3HaBaTh CBOE IMpaBO Ha OMMUOKY NpH peumeHud (U3MYEeCKUX 3a7ad WU B
YTBEPKJECHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOydyenuss B 7 KJjacce NpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:
UCIIONIb30BaTh MOHATHS: (GU3MUECKHMe W XHMHUYECKHe SBJICHHUsS, HaOIoleHue,
AKCIIEPUMEHT, MOJEJNb, TUIOTE3a, CAMHMIIBI (PU3NYECKUX BEJIMYUH, aTOM, MOJEKYJa,
arperaTHble COCTOSIHMS BellecTBa (TBEPAOE, KHUAKOE, ra3000pa3HOE), MEXaHUYECKOE
IOBWKEHHE  (paBHOMEpPHOE,  HEPAaBHOMEPHOE,  MPSIMOJIMHEIHOE),  TPACKTOPHS,
paBHOACHUCTBYIOIIAs cuia, Aedopmanus (ynpyras, IUTacTUYECKasl), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;
pasznuyarh siBieHus (qud@y3usi, TEIIOBOE JABUKEHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JNBUKEHHE, HEPABHOMEPHOE ABWUKEHUE, HHEPIMS, B3aUMOJIECHCTBHE TeEJI, PaBHOBECHUE
TBEPIBIX TEJ C 3aKPEIUVIEHHON OChIO BpallleHUs, Iepeaada aBICHUs] TBEPAbIMU TEJIAMHU,
KUJAKOCTSIMH UM Ta3aMd, aTtMochepHO€ aBlICHHWE, IUIaBaHWE TeJ, NPEeBpPAIICHUS
MEXaHWYECKOW 3HEPruHr) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIMKX JaHHOE (PU3NIECKOE SBICHUE;
pacrmo3HaBaTh MPOSBICHUE W3YYEHHBIX (QU3UYECKUX SBJICHHUA B OKPYXKAIOIIEM MHUpPE, B
TOM 4ucjie (pu3nyecKkue SBICHUS B MPUPOJIC: NPUMEPHI ABUKEHUS C Pa3TUYHBIMU
CKOPOCTSMHU B KMBOM W HEXKHBOM IPUPOAE, ACHUCTBUE CHUJIBI TPEHUS B NPHUPOJIE H
TEXHHUKE, BIUSHHUE aTMOC(EPHOTO MaBJIICHWsS HA >KABOW OpTraHW3M, IIJIaBaHUE pPBbIO,
phluard B TeJ€ 4eoBEKa, MPU ATOM IEPEBOJUTHh MPAKTHUUECKYIO 3aJady B Y4eOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKH) PU3NUECKUX SIBJIICHU;



OMUCHIBATh M3yUYEHHBIC CBOMCTBA TEN M (PU3MUECKHUE SIBJICHUS, UCTONB3Ys (pu3nueckue
BEJIIMYUHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BpPEMsl, MyTh, CKOPOCTb, CPEIHSIS
CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Teja, CUiia TPEHHUsl, 1aBieHue (TBEPIOTO
Tena, KUJIKOCTH, ra3a), BRITAIKUBAIOIIAs CUla, MEXaHUYecKasi paboTa, MOIIIHOCTD, IJIEUO
CHUJIbI, MOMEHT CHUJIbI, KOA()PUIIMEHT MOJIE3HOTO JECHCTBUSI MEXaHU3MOB, KHHETUYECKAsT U
MOTEHIIMAbHAsI SHEPIHsi), MPU ONMUCAHUM TMPABUIBHO TPAKTOBATh (DU3UUYECKHUI CMBICT
HCIIOIb3YEMbIX BEJIUYUH, UX O003HAUYCHUS U €AUHUIII (U3UYECKUX BEJIWYUH, HAXOIUTh
dbopMyIbl, CBSI3bIBAIONIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JAPYTUMU BEJIUYHWHAMH,
CTPOUTH rpadUKy U3yUYCHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEJIUYUNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUYECKUE SBJICHUS U MPOIIECCHI, UCTIOIb3Ys MPaBUIIa
CJIIOKeHMs cull (BIIOJIb OAHOM mpsiMoi), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumerna,
NpaBUJI0O paBHOBECHS pbiuara (0J0Ka), «30J0TOE MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHMS MEXaHWYECKOM DHEpPruu, MPU STOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alIUChIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKUE SBJICHUS, TTPOILIECCHI M CBOMCTBA TEJI, B TOM YKCJIE U B KOHTEKCTE
CUTYyalUil MPAKTUKO-OPUEHTUPOBAHHOTO xapakTepa: BBISBJISITh MPUUYUHHO-
-CJICICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JOrHYecKuX IaroB ¢ onopou Ha 1-2
M3YUYEHHBIX CBOMCTBA (PUBHUECKUX SBJICHUH, (U3NICCKUX 3aKOHA WU 3aKOHOMEPHOCTH;
pemiatb pacuéTHble 3aJaud B 12 JAEWCTBHs, HCIONB3Ys 3aKOHBI U (POpPMYIIBI,
CBSI3BIBAIONINE (PU3MYECKUE BEIMUUHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1aud 3aIlMChIBATh
KpaTKOE YCJIOBHE, MOJACTaBIATh (U3MUECKUE BEIMYMHBI B (OPMYJIbl U TMPOBOJIUTH
pacu€Thbl, HAXOAUTH CIIPABOYHBIE JTAHHBIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3a7a4, OIIEHUBATD
PEANTMCTUYHOCTH TOJYYEHHON (PU3MUECKON BEJIMYUHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPHU MOMOIIHN (HPU3UIECKUX METOOB,
B OIHMCAHUU HWCCIECIOBAHUS BBIACIATH MPOBEPSEMOE MPEANOTI0XKEHUE (THUIOTEZY),
pas3nuyaTh M HHTEPIPETHUPOBATH IMOITYYEHHBIM pe3yibTaT, HAXOAUTh OIIMOKH B XOJE
OIIBITA, JAEJAaTh BBIBOJABI 10 €T0 PE3yJIbTaTaM;

MPOBOJUTEH OMBITHI MO HAOTIOAEHUIO (U3MUECKUX SBICHUN WM (DU3UYECKUX CBOMCTB
Ten: (HOpMyTUPOBATH MPOBEpPSIEMBbIC TPEIIONIOKEHUS, COOMpAaTh YCTAaHOBKY U3
MIPEIIIOKEHHOTO 000PYyI0BaHUS, 3aITUCHIBATh XO/1 OMBITa U (DOPMYIUPOBATH BHIBOIBI;
BBHITIONIHATD MPSIMbIE M3MEPEHHUS PACCTOSHHS, BPEMEHHU, MAcChl Tena, 00bEMa, CHUIIBI U
TEMIIEPATyphl C HCIOJIH30BAHUEM AHAJIOTOBBIX M HU(PPOBBIX TPHUOOPOB, 3aNMUCHIBATH
MMOKa3aHus MPpHOOPOB ¢ yUETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPEHUI;
MIPOBOJUTH HUCCIICIOBAHNWE 3aBUCHMOCTH OJHOW (DM3MYECKOW BEIWYWHBI OT APYTOH C
HCIIOJIb30BAaHUEM TMPAMBIX U3MEPEHUN (3aBUCUMOCTH IMYTH PABHOMEPHO JBHXKYILIErOCS
TeJa OT BPEMEHM IBHM)KECHUS TENa, CWIbl TPEHUS CKOJBXEHHMS OT BECa TEJld, KadyecTBa
00pabOTKH TOBEPXHOCTEH TEI W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOMIAN
COIIPUKOCHOBEHMS TE€JI, CWJIbl YIPYrOCTH OT YIJIMHEHHS MPYKHUHbBI, BBITAJKUBAIOLICH
CWiIbl OT O0BEMA TMOrpYKEHHOW YACTH Tejla M OT IUIOTHOCTU JKUJKOCTH, €&



HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TJIyOMHBI, Ha KOTOPYIO TIOTPYKEHO TeJo,
YCIIOBHM TUTaBaHUS TeEJ, YCJIOBHH paBHOBECHS phlyara W OJIOKOB), y4acTBOBAaTh B
TJTAHUPOBAHUH YYEOHOTO MCCIICIOBAHUS, COOMPATh YCTAHOBKY U BBITOJIHATH U3MEPCHUSI,
cienys MPEeJIOKEHHOMY IUIaHy, (DUKCUPOBATHh PE3yJbTAThl MOJYYCHHOW 3aBHCHMOCTH
(GU3HYECKUX BEIIMUWH B BUJE MPEIJIOKCHHBIX TAONHIl U TpauKOB, 1eIaTh BHIBOIBI 11O
pe3yNIbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE HW3MEPCHHS (U3MYECKUX BEJIMYWH (TUIOTHOCTH BEIISCTBA
KUJAKOCTH W TBEPIOTO Tela, CHIa TPEHUS CKOJBXCHUS, JAaBICHHE BO3AyXa,
BBITAJIKMBAIOIIAS CHJIA, JCHCTBYIOIIAS Ha MOTPYKEHHOE B KUIKOCTh TEI0, KOADPHUITUEHT
MIOJIC3HOT'O JICHCTBHS MIPOCTHIX MEXaHU3MOB), CICIYS MPEIIOKCHHOW HHCTPYKIIUU: TIPU
BBITIOJTHEHUW WM3MEPEHUH CcOOMpaTh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBIUYHCIATH
3HAYEHNE NCKOMOH BEITMYHHBI;

coOoaTh MpaBWia TEXHUKH OE30MAacCHOCTH TMpU  pabore ¢ JIabopaTOpHBIM
o0opy10BaHUEM;

yKa3plBaTh TPHUHIUIIBI JICWCTBUS TMPUOOPOB W TEXHUYCCKHX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETp, COOOIIAIOIIMECS COCYIbI, OapoMeTp, pblyar, MOJBHKHBIA H
HETIOJIBFDKHBIN OJIOK, HAaKJIOHHAS TJIOCKOCTB;

XapaKTepHU30BaTh MPHUHIIMIIBI JEHCTBUS U3YYCHHBIX IPUOOPOB H TEXHUYCCKUX YCTPOMCTB
C OMOpOW Ha WX OMUCaHus (B TOM YHCIE: MOAIIUIHUKH, YCTPOHMCTBO BOJAOIPOBOJA,
TUIPABIUYECKUN TPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMeTp),
UCIIONIb3Ys 3HAHUS O CBOMCTBaX (PU3MUYECKHUX SABJICHUW U HEOOXOAMMBbIE (PU3Mdeckue
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH TpUMEpPHl (HAXOAUTh HWHGOPMAIMI0O O TNpHUMepax) MNPaKTUYECKOTO
UCIIONIb30BaHUs (DU3UYECKUX 3HAHWM B TOBCEIHEBHOW >KM3HU Ui oOecreueHus
0€30MacHOCTH TMpU OOpaIleHMH C TPUOOpaMH M TEXHUYECKHUMH YCTPOHMCTBaMHU,
COXpPaHEHUS 3I0POBbs U COOIIOIEHNUS HOPM IKOJOTHYECKOTO MOBEJECHUS B OKPYKaIOEeh
cpene;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HHpopManuu B HHTEpHETE B COOTBETCTBUHU C
3aJIaHHBIM TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHWA U MYyTEM CpaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIETSATH WH(MOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUYUBOM
WM MOXKET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BaTh TIPH BBIMOJHEHUHN YYEOHBIX 3aJlaHUN HAYyYHO--TIOMYJISIPHYIO JIUTEPATypy
du3nUecKoro copepKaHus, CIIPaBOYHbIE MaTEPHAIbI, pecypchl ceTn MHTepHeT, BIageTh
npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, TMpeoOpa3oBaHus uWHOpMauu U3 OJHOU
3HAKOBOW CUCTEMBI B JPYTYIO;

co3aaBaTh COOCTBEHHBIC KpaTKHWE MHUCHbMEHHBIE W YCTHBIC COOOIICHHS HAa OCHOBE 2—3
MCTOYHUKOB MHpOpMaMu (PU3NYECKOTO COJICP’KAHUSA, B TOM YHUCJIE IyOJMYHO JeNaTh
KpaTKHe COOOMICHHS O pe3yibTaTaX MPOCKTOB WM Y4eOHBIX WCCIIENOBAHUMU, MPU I3TOM



IPaMOTHO  WCIOJIb30BaTh MW3YYEHHBIM TMOHATUHHBIN  ammapaT Kypca  (pu3uKH,
COIMPOBOXK/1aTh BBHICTYIVIEHUE MPE3CHTALIUEH;
IIPU BBINOJHEHUU YYEOHBIX IMPOEKTOB M HCCIEAOBAHUM pacnpenensaTh 00s3aHHOCTH B
rpynine B COOTBETCTBUU C MOCTaBICHHBIMM 3aJadaMH, CJIECIUTh 32 BBHINOJIHEHUEM IUIaHA
NEUCTBUM, aJ€KBaTHO OLEHHUBAThb COOCTBEHHBIA BKJIaJ B JI€ATEIbHOCTh TPYIIIIHI,
BBICTPauBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOydyenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSA YMEHUM:
UCIIOJIb30BaTh TOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE ABUKEHHE aTOMOB U
MOJIEKYJI, arperatHble COCTOSIHUSI BEIlleCTBa, KPUCTAJUIMUECKHE M aMop(dHbIe Tena,
HACBIILIEHHBI M HEHACBIIEHHBIN Map, BIAXHOCTh BO3/yXa, TeMIEparypa, BHYTPEHHSS
SHEpPrus, TETUIOBOM JIBUraTellb, AJIEMEHTAPHBINA 3JEKTPUUYECKUN 3apsii], DJIEKTPUUYECKOE
noJie, IPOBOAHUKHU U AUDJICKTPUKH, IIOCTOSTHHBIN 2JIEKTPUUYECKUN TOK, MATHUTHOE TIOJIE;
paznuyarh SIBICHHUS (TEIUIOBOE pacIIMpeHUE M C)KaThe, Terulonepeaya, TeTIoBOe
paBHOBECHE, CMayMBaHUE, KaNWUIAPHbIE SBJICHMS, HCIApEHUE, KOHJCHCAIIMS,
IUTaBJICHUE, KpHUCTaIA3AIUS (oTBepaeBaHuE), KUTIEHUE, Teruionepeaaya
(TeTIOnpPOBOHOCTh, KOHBEKIUS, M3JIy4YEHHUE), JJICKTpU3alUs Tell, B3aUMOJEHCTBUE
3apsA/IOB, JEHUCTBUS DIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE
MarHuToOB, JIEMCTBHE MArHUTHOTO TOJIA HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
UHAYKIUS) 10 ONHCAaHUI0 WX XapaKTepHbIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacrno3HaBaTh MPOSBICHUE W3YUYEHHBIX (U3UUYECKUX SBJICHHM B OKPYXKAIOIIEeM MHUpE, B
TOM uucie Gu3nUecKue sIBJICHUS B IPUPOE: TOBEPXHOCTHOE HATSKEHUE U KaMWUISIPHBIE
SABJICHUSI B IPUPOJE, KPUCTAIUIBI B IpUpoe, niydeHue CoHila, 3aMep3aHue BOJIOEMOB,
MOpckHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHEra, JJIEKTPUUYECKUE SIBICHUS B
aTMocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TMoje 3emud, apend
MOJIFOCOB, POJIb MAarHUTHOTO TOJISL JJIA KU3HU Ha 3emliie, MOJISIPHOE CHUSIHUE, TIPU 3TOM
NEPEBOAUTHIIPAKTUYECKYIO 3a/ady B y4eOHYIO0, BBIIEIATH CYLIECTBEHHBIE CBONCTBA
(mpu3HaKK) GU3UUECKUX SIBICHHUI;
OIKCHIBaTh W3YYCHHBIC CBOWCTBA Tel M (pU3MUECKUE SBICHMS, UCHOJB3YS (PU3NUECKHUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS DJHEPrus, KOJWYECTBO TEIUIOTHI, YJEIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, yJAE€JAbHAs TEIUIOTa IUIABJIICHHs, YJelbHAas  TEIUIOTa
napooOpa3oBaHus, yaeidbHAs TEIJIOTa CTOPAaHMs TOIUIMBA, KOA(D(UIIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOM MaIllMHBI, OTHOCHUTENIbHAS BIIAJKHOCTh BO3/lyXa, 3JEKTPUUYECKUN
3apsJl, CHJIa TOKA, SJEKTPUUECKOE HAINPSIKEHNE, COMPOTUBIICHUE MTPOBOIHUKA, YAECIbHOE
CONPOTHUBIICHUE BEIIECTBA, pad0Ta U MOLIHOCTH 3JEKTPUUYECKOTO TOKA), IPU OMHCAHUU
[IPaBUJIBHO TPAaKTOBaTh (PU3UUYECKUU CMBICI HCIIONB3YEMBIX BEJIIMYWH, 00O3HAUYECHHS U
eAVHUIBI  (U3MYECKMX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIIME JAHHYIO



GU3MYECKYI0 BEJIWYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH TpadUKud H3YYECHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MYUECKUE SBJICHUS U TMPOIECCHI, HCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJIEKYISIPHO--KUHETUUYECKOW TEOPUU CTPOECHHUSI BEUIECTBA,
MIPUHIIMIT CYTIEPIIO3UIMHU TI0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja,
3akoH OMa 115 yyacTka 1enu, 3akoH J[xoyns—JIeHna, 3aKOH COXpaHEeHUsl YHEPTHUH, NIPU
TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alUCHIBaTh €r0 MAaTeMaTHYeCKOe
BBIPAKECHUE;

O0OBSICHATH (PU3UUECKHUE TTPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYaIui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYMHHO-CIICICTBEHHBIE CBSI3H,
CTPOUTH O0BSICHEHHE U3 1—2 JIOTMYECKHUX IIAaroB ¢ OMOpoi Ha 1—2 M3y4YEeHHBIX CBOMCTBA
bu3nUecKux sBJICHUHN, (GU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTth pacuéTHble 3aJaud B 2-3 JCHCTBUSA, WCIOJL3YSd 3aKOHBI W (POPMYyIIbI,
CBSI3bIBAOIINE (PU3MUECKUE BEITMYMHBI: HA OCHOBE aHAJM3a YCJIOBHS 3aJauu 3alUChIBATh
KpaTKO€ YCJIOBUE, BBISIBISATH HENOCTATOK JaHHBIX [IJIs1 pEIlIeHUs 3aJayd, BBIOUPATh
3aKOHBI U (hOPMYJIbI, HEOOXOIUMBIE JJIs €€ PeIlICHHs], TPOBOJIUTH PACUETHI U CPABHUBATH
MOJIydEeHHOE 3HaueHUe (U3NIECKON BEIMUUHBI C U3BECTHBIMU JTAHHBIMU;

pacrio3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (HU3NYECKUX METOJIOB,
UCIIONIb3YSl OINKCAHUE HCCIEIOBAaHUS, BBIACIATh IPOBEPSAEMOE MPEAINOI0KEHUE,
OLICHUBATh MPABUILHOCTD MOPSAKA MPOBEICHUS UCCIENOBAHNUS, 1€J1aTh BHIBOIbI;
IPOBOAMUTH OTBITHI IO HAOIIOJEHUIO (PU3NYECKUX SBJICHUN WU (PU3UUECKUX CBOMCTB TeI
(xanmuIUIApHBIE ABJICHUS, 3aBUCUMOCTD JaBJICHUS BO3/AyXa OT €ro o0b&Ma, TeMIeparypshl,
CKOPOCTH MpoLEecca OCTBIBAHUS M HAarpeBaHUs MPU HU3IYYEHUH OT LBETA HU3Iydarolleil
(mormoiaroniei) MOBEpXHOCTH, CKOPOCTh UCHAPEHUSI BOJbI OT TEMIEPATYPHI KUAKOCTU
U IUIomaau €€ MOBEPXHOCTH, JJIEKTPHU3alMs TEJl M B3aUMOJCUCTBUE DJIEKTPUUYECKUX
3apsiIoB, B3aUMOJEHCTBHE IOCTOSIHHBIX MAarHUTOB, BU3yaJIU3allUsl MArHUTHBIX IOJEH
MOCTOSIHHBIX MarHUTOB, JE€WCTBUS MAarHUTHOIO IOJS Ha IPOBOJHHUK C TOKOM, CBOWCTBA
AJIIEKTPOMArHuTa, CBOMCTBA DJIEKTPOABHUTATENSl TMOCTOSHHOTO TOKa): (OPMyIHpPOBATH
MPOBEPsEMbIE TIPEATIOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOT'0 000PYI0BaHMS,
OTHMCHIBATDH XOJI OTBITA U (HOPMYTUPOBATH BHIBOIHI,

BBINIOJIHATh NPSIMBIE M3MEPEHUS TEMIIEPATypbl, OTHOCUTEIIBHOM BJIAXXHOCTH BO31yXa,
CWIbl TOKAa, HAMpPSHKCHHUS C WCIOJIB30BAHWEM AaHAJIOTOBBIX TMPUOOPOB U JTATYMKOB
¢u3nUecknx BEIWYWH, CPaBHUBATH pPE3yJbTAaThl HU3MEPEHHWH ¢ Y4YETOM 3aJaHHOU
a0COIOTHOM MOTPEITHOCTH;

MPOBOJUTH HUCCIIEIOBAHNUE 3aBUCHMOCTH OJHOW (DM3MYECKOW BEIWYWHBI OT APYTOH C
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTh CONTPOTHUBJIEHUS POBOJHUKA OT €r0
JUIMHBI, TUIOIIAJAN TONEPEYHOTO CEYECHHUS W YJEJIBHOTO CONPOTUBIICHUS BEIIECTBA
MMPOBOJHUKA, CUJIbI TOKA, UIYLIEr0 YEpe3 MPOBOJHUK, OT HAIPSIKEHUS HA MPOBOJHUKE,
HCCIIEIOBAHUE TIOCJIEIOBATEIBHOTO M TNapaJUIeIbHOTO COEAUHEHUNM IPOBOJIHUKOB):



IUIAaHUPOBATh HCCIEJOBaHUE, COOMpaTh YCTAaHOBKY W BBINOJHATh MU3MEPEHUs, CIeays
MPEJIOKEHHOMY ITUIaHy, (PUKCUPOBATh PE3YNbTATHI MOJTYYEHHON 3aBUCUMOCTH B BHUJE
TabNMIl U rpaUKOB, AEJIaTh BHIBOABI 10 PE3yJIbTaTaM UCCIEI0BAHNUS;

MIPOBOJUTh KOCBEHHBIE H3MEPEHHS (PU3NYECKUX BEIWYUH (yAeNbHAsA TEIUIOEMKOCTD
BEIIECTBA, COMPOTHUBIICHHE MPOBOJHUKA, pad0OTa U MOIIHOCTH 3JEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh  U3MEPEHHUs, CcoOUpaTh HSKCHEPUMEHTAJIbHYIO YCTAHOBKY, Clenys
MPEJI0KEHHON UHCTPYKIIUU, U BBIYUCIISITh 3HAUYEHUE BEJTUUYHHBL;

coON0aTh MpaBWia TEXHUKH O€30MacHOCTH TMpu pabore ¢ J1abopaTOpHBIM
000opy1I0BaHUEM;

XapaKTepru30BaTh NPUHIIMIBI JEHCTBUS U3YUCHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OMoOpoi Ha WX omucaHus (B TOM 4YHUCJE: CUCTEMA OTOIUIEHHS JIOMOB, THTPOMETP,
napoBass TypOWHA, aMIEepMETp, BOJBTMETP, CUYETUHUK DJIEKTPUUYECKON dSHEpruw,
AIIEKTPOOCBETUTENbHbBIE MPUOOPHI, HArpeBaTeNbHbIE SJIEKTPONPUOOpPH  (MPUMEPHI),
ANEKTPUUECKHE TPEIOXPAHUTENHN, DIEKTPOMArHUT, 3JEKTPOJBHUraTeIb MOCTOSHHOIO
TOKa), HCIOJIb3ysl 3HAHUS O CBOWCTBaX (U3MYECKUX SBIECHUW M HEOOXOAHMBIC
¢dusznueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W U3MEPUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHUYHbIM PHCYHKaM (KHUJIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETpP, JIBUTaTelb BHYTPEHHETO CrOpaHusi, d3JEKTPOCKOI, PEeocTaT), COCTaBISATH
CXEMbI JJIEKTPUYECKUX IENeH C IMOCIeN0BaTeIbHBIM U TMapaJljIebHBIM COEIUHEHUEM
AJIIEMEHTOB, pa3inyasi yCIOBHBIE 0003HAUCHHSI JIEMEHTOB AJIEKTPUUECKUX LIETIeH;
OPUBOJIUTH TpUMEpPHl (HAXOIUTh MHGOPMAIMI0O O TpHUMepax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHWM B TOBCEIHEBHOM >KU3HU Ui OOeCTeUeHUs
0€30MacHOCTH TMpU OOpalleHMH C TpUOOpaMH M TEXHHMUYECKHMH YCTPONCTBaMH,
COXpPaHEHUS 3I0POBbs U COOIIO/IEHUS HOPM SKOJOTHYECKOTO MOBEJCHUS B OKPYKAIOIeH
cpene;

OCYIIECTBIISITh MOUCK HHpOpManuu (HU3NIECKOTo conepxkanus B MIHTepHeTe, HA OCHOBE
UMEIOINXCS 3HAHUM W IyTEM CPABHEHUS JONOJHUTEJIBHBIX HCTOYHHUKOB BBIIEIATH
nH(GOPMAIUIO, KOTOpast SIBISETCS IPOTUBOPEUYNBOM UM MOXKET OBITh HEJOCTOBEPHOIL;
UCIIOJIb30BaTh MPU BBIMOJIHEHUH YYEOHBIX 3aJaHU HAyYHO--NOMYJSIPHYIO JIUTEPATYPY
¢u3nyeckoro copeprkaHus, CIpaBOYHbIE MaTepuabl, pecypchl cetu VHTepHeT, BiaaeTh
npuéMaMyd KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOpPMAIMM U3 OJHOM
3HAKOBOW CUCTEMBI B JPYTYIO;

co3naBaTh COOCTBCHHBIC MHCHMEHHBIC M KpaTKWE YCTHBIE COOoOMmeHus, 00001as
MHPOPMAIIUIO U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOTO COJEp)KaHUs, B TOM YHCIE
nyONMMYHO  TPEACTABIATH  pPE3yNbTaThl  NPOEKTHOM WM HCCIEN0BATENbCKON
NEeSATENbHOCTH, IPHU 3TOM TPAaMOTHO MCHOJIB30BAaTh W3YYEHHBI MOHATHWHBIN amnmapar
Kypca (pU3HKH, COIIPOBOKIATh BBICTYIIJIEHUE TPE3CHTALlUEH;



IpPU BBINOJHEHUU YYEOHBIX IPOEKTOB M MCCIEIOBAaHUN (PUINYECKUX MPOLECCOB
pacnpenensaTh 00s3aHHOCTH B TpYMINE B COOTBETCTBUM C IOCTaBICHHBIMHU 3aJadyamH,
CIEIUTh 3a BBHINOJHEHUEM IUIaHAa JEUCTBUM M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBI  BKJIaJA B  JEATEIbHOCTb  [PYIIbI,  BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMO/ICICTBUE, POSBIISAA TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K koniy oOydyenuss B 9 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:
UCIIOJIb30BaTh TMOHATHS: CHCTeMa OTCYéTa, MarepuaibHas TOYKa, TpPAeKTOpHs,
OTHOCUTEJIBHOCTh MEXaHWYECKOIo JBWXKEHHUA, Aedopmanus (ynpyras, IUIacTUYEcKas),
TpEeHHE, LICHTPOCTPEMUTEIbHOE YCKOPEHHUE, HEBECOMOCTD U MEPErpy3KH, LIEHTP TIKECTH,
abCOJIOTHO TBEPAOE TENO, LIEHTP TSHKECTU TBEPAOIO Tella, paBHOBECHE, MEXaHHUYECKUE
KosieO0aHUs U BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPa3BYK, JIEKTPOMAarHUTHbIE BOJIHBI, IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAJIbHO30PKOCTh, CIEKTPhI UCITyCKAHUS
Y TIOTJIOLIEHUS, anb(a-, 0eTa- U TaMMa-u3IydeHUs], U30TOIIbI, siI€pHast SHEPTeTHKA;
paznuyarh SIBJIEHUs (PaBHOMEPHOE M HEpPaBHOMEPHOE TMPSMOJMHEHHOE ABM)KECHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBI)KEHHE, CBOOOJIHOE MajJeHHE TeJ, pAaBHOMEPHOE
JIBUKEHUE 1O  OKPYXHOCTH, B3aUMOJICMCTBHE Te€J, pEAKTUBHOE JBH)XCHHUE,
KosiebaTeabHOEe JBMIKEHUE (3aTyxalollue M BbIHYXKICHHbIE KoyieOaHUs), pE30HaHC,
BOJIHOBOE JIBH)KEHHUE, OTPAKEHUE 3BYKa, MPSIMOJIMHENTHOE paclpOCTpaHEHUE, OTPAKEHUE
U TIPEJIOMJICHHE CBETAa, MIOJTHOE BHYTPEHHEE OTpa)KEHUE CBETa, paslioskeHue 0eIoro ceera
B CHEKTP M CJOKEHHE CIIEKTPAJIbHBIX IIBETOB, JAHCIEPCUSl CBETa, €CTECTBEHHAs
PaANOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIIEKTPa M3IIYYECHHSI) M0 ONMMCAHUIO UX
XapaKTepHbIX CBOWCTB U Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOUIUX JTaHHOE (U3HUECKOE
SBJICHUE;
pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SIBJICHUI B OKpY’KarolieM Mupe (B
TOM 4yHclie (PU3nYecKue sIBJICHUS B MPUPOJE: NMPUIWBBI U OTJIHMBBI, JBI)KCHHE TUIAHET
ConHeyHO#l cUCTEMBI, PEAKTUBHOE JIBM)KEHUE JKMBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJIETPACEHHE, CEMCMUYECKUE BOJHBI, IYHAMH, 03XO, LBETa Tell,
ONTUYECKUE  SABJIEHUS B  TpUPOAE, OHOJOrMYEcKoe  JEHCTBHUE  BHUJIKUMOTO,
yIbTPa(UOIETOBOTO W PEHTICHOBCKOTO W3IYYCHUW, €CTECTBEHHBIM paJHMOAKTHBHBIN
(GoH, KOCMHUYECKHUE JTy4YH, PAIMOAKTUBHOE U3TyUeHHE MPUPOIHBIX MUHEPAJIOB, JeiiCTBHE
PaAMOAKTUBHBIX M3JIyYE€HUH HAOpraHU3M 4YeJIOBEKAa), NPH HTOM IEPEBOAMTH
NPAaKTHUUECKYIO 3a7ady B YueOHYIO, BBIIENSATh CYIIECTBEHHBIE CBOICTBa (IPHU3HAKN)
bu3nuecKuX SBICHUI;
OIKCHIBaTh W3YYCHHBIE CBOWCTBA TeN M (PU3MUECKUE SBICHHS, HUCHONB3YS (U3NUECKUE
BEJIUYMHBI (CPEIHSSI U MIHOBEHHAsl CKOPOCTh Tejla MPU HEPABHOMEPHOM JIBHIKEHMH,
YCKOpEHHME, IEpEMENIEHUE, MTYTh, YII0Bask CKOPOCTbh, CUJIA TPEHHUS, CHJIA YIIPYTOCTH, CUIIA
TSYKECTH, YCKOPEHHE CBOOOJAHOrO MaJCHHS, BEC TEJa, UMIIYJIbC Te€la, UMIYJbC CHIIbI,
MeXaHu4eckass paboTa W MOILIHOCTb, NOTEHLMAJIbHAs SHEPrus Teja, MOJHATOrO Hajl



MOBEPXHOCTBIO 3€MJIM, TOTEHIMANIbHAS DHEPrus CXATOW MPYXKUHBI, KUHETUYECKas
SHEPrUs, MOJIHASI MEXaHUYeCKasl YHEPrus, MePUO] U YacToTa KOJIeOaHUH, NJIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTeidb MPEIOMJIEHHS CPEJbl),
MpU OMHCAHUU TPABWIBHO TPAKTOBATH (DU3MUECKUN CMBICT HCIOJIB3YEMbIX BEJIUYUH,
0003HaYeHUsI U EIUHULIBI (PU3NYECKUX BEJIIMYUH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME
JaHHYI0 (DU3UYECKYIO BEJIUYUHY C APYTUMH BEJIMUMHAMU, CTPOUTH TPAPUKU U3yUCHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEITUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS W TPOIECCHI, HUCIOIb3Yys 3aKOH
COXpaHEHMsI DHEPTruM, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIIMUI CYNEPIIO3UIUN CHUJ,
MPUHITUIT OTHOCUTENbHOCTU ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBI OTPAXKEHUSI ¥ TIPEJIOMJICHUS CBETA, 3aKOHBI COXpPaHEHHUS 3apsJ0BOTO U MaCCOBOTO
qyuces MPHU SACPHBIX PEaKIUsIX, IPU ATOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

OOBSICHATH (PU3MUECKHUE TTPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyaIui
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH NMPUUYUHHO--CIIC/ICTBEHHBIC CBSI3U,
CTPOUTH OO0BSICHEHHE U3 2—3 JIOTUYECKHUX IIaroB ¢ OMOPON Ha 2—3 M3Y4YEHHBIX CBOMCTBA
bu3UYeCcCKUX sSBJICHUH, GU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

permaTth pacy€THbIC 3a/1aud (OMUPAIOIIUEC HA CHUCTEMY U3 2—3 ypaBHEHUM), UCIIOIbL3YSI
3aKOHBI U (HOPMYJIbI, CBSI3bIBaIOIIME (DU3NYECKHE BETMYMHBI: HA OCHOBE aHAJIM3a yCIOBUSA
3a/layd 3aluChiBaTh KPATKOE YCIOBUE, BBISBISATH HENOCTAIOIINE WU U30BITOYHBIC
JaHHBbIe, BBIOUpATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBIE IS PEIIEHUs, MPOBOJUTH
pacy€Thl ¥ OLIEHUBATH PEATUCTUYHOCTD MOJYYEHHOTO 3HAUCHUS (PU3HUUECKON BETUYUHBI,

pacno3HaBaTh MPoOJIEMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIN (HU3UIECKUX METOOB,
UCTIONIb3Ys OINMUCAaHWE HWCCIEAOBAHMS, BBIICIATH MPOBEPSIEMOE MPEIINOJIOKECHHE,
OLICHMBATh TMPABUIBHOCTH TMOPSAKA TPOBEJACHUS HCCICIOBAaHUS, JI€7aTh BBIBOJIBI,
UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHUHN U OIBITOB;

IPOBOAUTH OTBITHI MO HAOIIOACHUIO (PU3NYECKUX SBICHUN MIN (U3HUUECKUX CBOWCTB Tell
(u3yyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHUS SHEPrUU, 3aBUCHUMOCTh
nepuoja KojaeOaHui MpyKMHHOTO MasiTHUKA OT MAaccChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMILUTUTY/Ibl MaJbIX KOJICOAHWMU, MPSMOJIIMHEHHOE PACTIPOCTPAHECHUE
CBETa, Pa3NIOKeHHE OEJIOro CBETa B CHEKTP, U3YUCHHE CBOMCTB M300pakKeHHSI B TNIOCKOM
3epKalie U CBOWCTB HM300paXeHWs MpeaMeTra B coOuparomied JuH3e, HaOI0JCHHE
CIUTONTHBIX W JIMHEWYATHIX CIIEKTPOB M3IYUYEHUS): CAMOCTOSITEIHHO COOUPATh YCTAHOBKY
13 U30BITOYHOrO Habopa oOOpYyIOBaHMS, OMNUCHIBATH XOJ OMBITA U €ro pe3yJbTaThl,
(bopMynHpOBaTH BEIBOIBL;

MPOBOJUTh NPU HEOOXOJUMOCTH CEPUI0 TMPSAMBIX HU3MEPEHUM, ONpeAessisi CcpeaHee
3HaUCHWE W3MEepsSeMON BeMMUYMHBI ((DOKYCHOE pACCTOSIHUE COOMPAIONMICH JIMH3HI),
000CHOBBIBAaTh BBIOOP CIIOC00a M3MEPEeHUS (M3MEPUTEIIBHOTO MPUOOopa);



MIPOBOJUTH HKCCIICIOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIWYMH C MCIOJIB30BAHUEM
MPSAMBIX U3MEPEHUH (3aBUCHUMOCTh TyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBUKCHUU
0e3 HavaJbHOW CKOPOCTH, Meproaa KojaeOaHWUi MaTeMaTHYeCKOro MasTHUKA OT JJTHHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaXEHUs CBETa OT yrja MaJeHUS W yIjia MPEIOMIICHUS OT
yria TajeHus): TUIAHUPOBATh HCCIIECIOBAHUE, CAaMOCTOSATEIBLHO COOHMpaTh YCTAHOBKY,
(GUKCHpPOBATh PE3YJBTATHl TOJYYCHHONW 3aBUCUMOCTH (PU3NYCCKUX BEIUYMH B BHUJE
TaOJIUIl ¥ TPaUKOB, AEIATh BEIBOIBI IO PE3yIbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHS (PU3MUECKHX BEIMYHMH (CpPEHHSIS CKOPOCTh U
YCKOPCHHE Tejla MPU PaBHOYCKOPECHHOM JIBHMKEHUH, YCKOPEHHE CBOOOJHOTO TaJICHHSI,
KECTKOCTh TMPYXKHUHBI, KOADPHUIMEHT TPEHUS CKOJIBKCHHS, MEXaHW4YeCKas padora W
MOIIHOCTh, YaCTOTa M TIEPHO]] KOJIeOaHUH MaTeMaTHUECKOTO U MPYKUHHOTO MasTHUKOB,
ONTHYECKAas Chjla coOMparomiell JTUH3bI, PaIHOAKTUBHBIA (OH): INITAHUPOBATh U3MEPCHUS,
coOupaTh JKCIEPUMCHTAJIbHYI) YCTAHOBKY M  BBIMOJIHATH HM3MEPCHHS, CICAys
NPEJIOKCHHONH WHCTPYKIIMM, BBIYUCIIATh 3HAYCHHE BCIMYMHBI M aHAJIW3HPOBATH
NIOJTYYCHHBIE PE3yJIBTAThI C YIETOM 3aJaHHON MTOTPEITHOCTH U3MEPEHUIA;

coOoaTh MpaBWia TEXHUKH OE30MaCHOCTH TMpU  pabore ¢ J1abOpaTOPHBIM
o0opy10BaHUEM;

pa3nuYaTh OCHOBHBIC IPU3HAKHW H3YYEHHBIX (U3MUYECKHX MOJEICH: MaTepHhalbHas
TOuYKa, aOCONIIOTHO TBEPAOE TENO, TOUYCYHBIH WCTOYHHMK CBETa, JIyd, TOHKAas JIMH3a,
TUTaHETapHas MOJIETh aTOMa, HYKJIOHHAsE MOJIeNTh aTOMHOTO SJIpa;

XapaKTepH30BaTh MPUHITUIIBI JCHCTBHS N3YYEHHBIX TPUOOPOB U TEXHUIESCKUX YCTPOHCTB
C OTIOpPOH Ha WX ONMHUCAHUS (B TOM YHCJE: CIIUIOMETP, JATYUKHU TTOJOKCHHS, PACCTOSTHISI
M YCKOPEHHS, paKeTa, XOJIOT, OYKH, TIEPUCKOT, (oToanmapaT, ONTHISCKHE CBETOBO/IBI,
CIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), WCIONB3ys 3HAHUS O CBOHCTBax
bU3HUYECKUX SBJICHUH U HEOOXOAUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBl W CXEMAaTHUYHBIC PUCYHKH H3YUYEHHBIX TEXHHUYECKHX YCTpPOWCTB,
U3MEPHUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKHX MPOIECCOB NPH PEHICHUH Y4eOHO--
MPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMbI ISl MOCTPOCHUS M300paKEHUN B ILIOCKOM
3epKajie ¥ COOMparoIel JIMH3E;

MPUBOJIUTH TpHUMEpPbl (HaxXoIuTh WHGOPMAIMI0O O TpHUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUSl (PU3WYECKUX 3HAHUH B TIOBCEIHEBHOW JKM3HU [JIsi OOECredeHHs
Oe3omacHOCTH TpH oOOpameHuu ¢ TpudopaMu W TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUS 3I0POBbs U COOIIOICHUSI HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIEH
cpene;

OCYIIECTBIISITh TMOUCK wWHpopManuu ¢GuU3HUEecKoro conaepxkanus B HHTepHeTe,
CaMOCTOATETbHO (OPMYIHPYS TIOMCKOBBIA 3alpoc, HAXOAWTh IYTH OMpPEaeTIeHUs
JIOCTOBEPHOCTH TOJTYyYEeHHON WHGOpPMAIMK HA OCHOBE WMEIOIIUXCS 3HAHUA W
JIOTIOTHUTEIBHBIX HCTOYHUKOB;



MCIIOJIB30BaTh NPH BBINOJIHEHUHN YUYEOHBIX 3a/laHUi HAYyYHO--TIOMYJSIPHYIO JIUTEPATypy
(u3nUecKoro coaepKaHus, ClipaBOUYHbIE MaTepHUalibl, pecypchl cetu HTepHET, BIaieTh
npuéMaMu KOHCHEKTUpPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHGMOpManuu U3 OJHOU
3HAKOBOU CUCTEMBI B APYTYIO;

co3/7aBaTh COOCTBEHHBIE TMCbMEHHbBIE U YCTHBIE COOOILEHHUS HA OCHOBE MH(POpMALUU U3
HECKOJBKUX HMCTOYHUKOB (PU3MYECKOrO coAepxaHus, NyOIMYHO MPEACTABIATH
pe3yJbTaThl IPOCKTHOM WM HCCIIENOBATEIIBCKON IEATEIBbHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHbI MOHATUHHBIN ammapaT H3y4yaeMoro pasjaena (QU3MKUd H
COMPOBOXK/JIaTh BBICTYIUICHHE TNpe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEW ayauTOopuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
Kourtpoabubie | Ilpakruueckue | (uupposbie)
n/n NPorpamMmbl Bcero
paboThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nen 1.®@u3uka u e€ poJib B IO3HAHUHU OKPY:KAI0LIEro MUpa
bubmmoreka [{OK
11 o - 2
M3MKa - fayka o npuapose https://m.eds00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2.IlepBoHayasibHbIe CBEeCHUS 0 CTPOCHUM BelllecTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrmykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHEIE COCTOARMA BeIeCTBa https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3nen 3./IBuskeHHe M B3auUMoielicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAIICCKOT ABHACHHC https://m.edso00.ru/7f416194
b K
3.2 WNuepuus, Macca, MI0THOCTh 4 1 nommorexa [O

https://m.edso0.ru/7f416194
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bubmuoreka [JOK

. .B 14 2
33 (una. Buget o https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasnen 4./1aBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya nqaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.2
Jlaprierue KuAKOCTH > https://m.edso00.ru/7f416194
bubmmoreka [{OK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5.Pabdora u MOIIHOCTH. JHEPrUs
bu6mmoreka [IOK
>1 Pabota  MomHOCTS 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 12
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8 KUIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kontpoabnbie | Ilpaktuueckne | (uuppoBbIe)
NPOrpaMMbl Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypchl
Paznen 1.TennoBble siBaeHUsI
. bubnuoreka [JOK
1.1 C 7
TPOCHHC I CBOHCTRA BEMECTRA https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1 5
CIVIOBBIC HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2.2y1eKTpuYecKue 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 ITocTosTHHBIN SNIEKTPUUYECKUN TOK 20 1 7 bubmorexa IOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 C) 4
FICKTPOMATHTHA HHIY KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KUIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kontpoabnbie | Ilpaktuueckne | (uuppoBbIe)
NPOrpaMMbl Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypchl
Pa3znen 1.Mexanuueckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIHCAaHUs https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiictue ten 20 1 3 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2.Mexann4yeckue KoJ1e0aHUA U BOJHBI
2.1 Mexannyeckue KoyieGaHus 7 3 Bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4ecKkne BOJHBI. 3B 8 1 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3nes 3.2/1eKTPOMarHuTHOE 1MoJie H 3JIEKTPOMATHUTHbIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3nen 4.CBeToBble siBJIeHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 Bubmmorexa LIOK

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 J 0 6 3
FHHISEL I OTTTHHACCIHE HPHDOPH https://m.edsoo.ru/7f41ada6
bubmmoreka [{OK
4, P 2
3 a3JI0KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S.KBaHTOBBIE SIBJICHUS
bubmmoreka [IOK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bubmmoreka [IOK
2 1
> (-Tpoettite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 SAnepHbie peakuu / 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6.I1oBTOpUTEIbHO-0000 1AM A MOLYJIb
6.1 [ToBTOpeHue u 0000IEeHNEe COACPIKAHUS 9 9 bubmuorexa [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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