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PabGouas mporpamMma 1o (Qu3MKEe Ha YPOBHE OCHOBHOTO 0OIIETro 00-
pa30BaHMs COCTaBJICHA HAa OCHOBE IOJIOKECHUI U TpeOOBaHUI K pe-3yibraram
OCBOCGHUsI Ha 0a30BOM YPOBHE OCHOBHOW 00pa30BaTENbHON MpPOTPaMMBI,
npeAcTaBICHHBIX B (DenepasbHOM TOCYAapCTBEHHOM 00-pa3oBaTesIbHOM
CTaHgapTe OCHOBHOTO o01ero oopazoBanus (PI'OC
000), a Taxxe ¢ yuérom DenepanbHON pabodel MporpaMMbl BOCIH-TAaHUS U
Konnenumu  mpenogaBaHus ~ yyeOHoro — mpeamera — «®usumkay B
oOpa3oBaTeNnpHBIX OpraHm3amusax Poccuiickoit ®enepannu, peam3y-FOMIIX
OCHOBHBIE 00111€00pa30BaTeIbHbIE IIPOrPAMMBI

NOACHUTEJIbHAA 3ANMUCKA

Conepxanue IlporpamMbl HampaBiieHO Ha ()OPMHUPOBAHUE €CTE-CTBEHHO-
HayYHOH TPaMOTHOCTH YYAaIIMXCSl M OPraHM3aAIMI0 HM3y-4eHHS (U3UKH Ha
JIeSITENIFHOCTHO OCHOBE B Hel y4YMTHIBAIOTCSI BO3MOXKHOCTH MpEAMETa B
peamuzanuu TpedoBanmit ®I'OC OO0
K IUIaHUPYEMbIM JJMYHOCTHBIM M METalpeIMETHBIM pe3ysbTataM o0ydeHHUs, a
TaKKe MEXIPEIMETHBIE CBS3H €CTECTBEHHO-HAYYHBIX YUEOHBIX NMPEIMETOB Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUs

B mporpamme onpenenstorcs OCHOBHBIE LeNH N3y4yeHus! pU3NKU Ha YPOBHE
OCHOBHOT'0 00111er0 00pa30oBaHus, INIAHUPYEMBbIe Pe3yb-TaThl OCBOCHHS Kypca
(M3HUKH: INYHOCTHBIE, METAIIPEMETHBIE, TPEeMETHbIE (Ha 6a30BOM ypOBHE)

[Iporpamma ycTaHaBIUBaeT pacipesielieHue y4eOHOro MaTepuana 1o rojam
oOyueHust (IO KiaccaM), MpeAnaraeT HPUMEPHYIO IOCHIEN0-BaTeIbHOCTD
N3y4YCHUS] TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHS MPEA-METHOTO COJEpPIKaHMA
n y4yére BO3PACTHBIX OCOOEHHOCTEHl ydWammxcs, a TakkKe HpUMEpHOe
TEeMaTHYEeCKOe IUIAaHUPOBAHUE C YKa3aHWEM KO-JIMYECTBA YacOB HA M3yUCHHUE
KaXI0M TeMBl W TNPUMEPHOH XapaKTepPH-CTHUKOW y4eOHOW AeSTeNbHOCTH
YUaIXcs, peajii3yeMoil ITp1 U3y-4eHUHU 3THX TeM

IIporpamma MoXeT OBITH HCIOJIB30BAaHA YYUTEISIMH KaK OCHOBa [UIf
cocTaBieHus cBoMx pabouyux mporpamMm Ilpu paspaborke pabo-ueii
IporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHWM [OJDKHBI OBITH  yYTEHBI
BO3MOKHOCTH HCIIOJIb30BaHUS 3NEKTPOHHBIX (IIUPPOBBIX) 00pa30BaTEIBHBIX
pecypcos, SABJISIFOLIUXCSA y4eOHO-MEeTOMYECKU-MHU MaTepHalaMH
(MynbTUMEIUITHbIE TPOTPAMMBI, AJIEKTPOHHbIE YYEOHHKH M 33JaYHUKH,
JIEKTPOHHBIE ~ OWONMOTEKH,  BHPTyaJbHbIE  JIaDOpaTOpuH,  WIPOBBIE
NpOrpaMMbl,  KOJUIEKIMH  HUQGPOBBIX  00pa-30BaTENbHBIX  PECYPCOB),
peanusyrommx AugakTudeckue Bo3Mmoxk-HocTH MKT, coxmepixaHue KOTOPBIX
COOTBETCTBYET 3aKOHO/IaTEIb-CTBY 00 00pa3oBaHUN

Pabouast mporpaMma He CKOBBIBAET TBOPYECKYIO MHUIIMATUBY yUU-TEICH U
MPEIOCTABIISIET BO3MOXKHOCTH JUISl peAM3aIMH PAa3INYHBIX METOTUYECKHUX
ITOJTXO/IOB K MPENOoJaBaHuI0 (DU3UKH MPU YCIOBUU CO-XPaHEHHUs 00s13aTeIbHON
YaCcTH COJEeP KaHUS Kypca



OBLLAA XAPAKTEPUCTUKA YHEBHOIO MPEAMETA «DU3NKA»

Kypc ¢mukn — cuctemooOpasyommii il eCTEeCTBEHHO-HAYYHBIX
y4eOHBIX MpPEAMETOB, IOCKOJIBKY (DU3NYECKHE 3aKOHBI JIe)KaT B OCHO-BE
MPOIICCCOB U SIBJICHUI, WM3YyY4aeMBIX XUMHEH, OHMOJIOTHCH, acTpOHO-MHEH U
¢usmgeckoil reorpadueii. Ou3MKa — 3TO MPEIMET, KOTOPHI HE TOJBKO
BHOCHT OCHOBHOW BKJaJ B €CTECTBCHHO-HAYYHYIO KapTHHY MHpa, HO |
npejpocTaBiisier Hanbojee sICHbIE 00paslbl NMPUMEHEHHS HAayYHOTO METOAa
MMO3HAHUS, T. €. CIT0co0a TOIydYeHUs JOCTOBEPHBIX 3HaHUN 0 mupe. Hakower,
(u3MKa — 3TO MpeaAMET, KOTOPHII HapsiLy
C IpPYTUMH €CTECTBEHHO-HAYYHBIMH IPEIMETaMHU JOJDKEH aTh IKOJIbHUKAM
NPE/ICTaBICHUE 00 YBJIEKATENLHOCTH HAay4YHOTO HCCIE-JOBAaHHMSA U PaJiOCTH
CaMOCTOSATEIIFHOTO OTKPBITHS HOBOT'O 3HAHMS.

OpHa W3 TMMaBHBIX 3a7ad (U3NIECKOTO 00pa3oBaHMS B CTPYKType oOmero
00pa30BaHus COCTOUT B (hOPMHPOBAHUHU ECTECTBEHHO-HAYY-HOW IPaMOTHOCTH
U UHTEpeca K HayKe Y OCHOBHOM Macchl 0OOyd4aro-IUXCs, KOTOpPhIE B
JanbHeiIeM OyIyT 3aHATHI B CaMbIX pa3HO\ 00pa3HbIX chepax AesTeIbHOCTH.
Ho ne wMeHee BaxxHOM 33):[3‘{6171 AB-JIICTCA BBIABJIICHUEC W IIOAI'OTOBKaA
TaJIAaHTJIUBBIX MOJIOObIX J'IIOZ[CI‘;I JIIsL MIPOAOJIKECHU O6pa3OBaHI/Iﬂ u
ManbHeHmel npodeccHoHans-HOM IeSTeTPHOCTH B O00JAacTH eCTECTBEHHO-
Hay4YHBIX HCCIEIOBAHMH M CO3JaHMM HOBBIX TexHosoruil. CorjacHo
MIPUHATOMY B MEXAYHa-pOIHOM cooOInecTBe ompezeneHuo, «EcTecTBeHHO-
Hay4YHas TPa-MOTHOCTb — 3TO CIIOCOOHOCTH 4YeJOBEKa 3aHHMAaTh AKTHBHYIO
rpaXk-TaHCKYIO TMO3HUIHUIO MO0 OOIIECTBEHHO 3HAYMMEIM BOIIPOCAM, CBSA3aH-HBIM
C €CTCCTBCHHBIMU HAayKaMU, U €TI0 'OTOBHOCTb MHTCPECOBATHCA €CTCCTBECHHO-
HAyYHBIMH UAesMHU. HaydHO TpaMOTHBIH YeNOBEK CTPEMHTCS Y4acTBOBATh B
apryMEeHTHPOBAHHOM OOCYXJIEHUH MPO-0JeM, OTHOCSAIIUXCS K €CTCCTBEHHBIM
HayKaM ¥ TEXHOJIOTHSIM, 4TO TpeOyeT OT HEro CIEAYIOINX KOMIETEHTHOCTEH!:

—\Hay4HO OOBSICHSTH SBJICHHUS,
—\oIleHUBATh ¥ TIOHUMATH OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHUS, —
\HHTEepIPETHPOBATH JaHHEIC H HCIOJIB30BATh HAYYHbIE JT0Ka3a-

TENbCTBA JIJISI TOTyISHUS BBIBOJOB.»

Wzyuenne ¢pu3uky ciocoOHO BHECTH peLIAOINi BKIa B (HOpMHU-POBaHUE
€CTECTBEHHO-HAyYHOU TPAMOTHOCTH 00YyJarOIIUXCS.

LENU N3YHEHUA YHEBHOIO NMPEOAMETA «®U3NKA»

Ilenmn w3ydeHuss GuU3MKM HAa YPOBHE OCHOBHOTO OOIIETro o0pa3oBa-HUS
onpenenensl B KoHnenmuu npenogaBanus yueOHoro mnpeamera «Dusnkay B
0o0pa3oBaTeNpHBIX OpraHm3anusax Poccuiickoit ®enepa-nuu, peamn3yrONINX
OCHOBHBIE 00IIe00pa30BaTeNbHBIE MPOTPAMMEL, YTBEPKIEHHOH peEIICHHEM
Komnernn Munucrepcrta npocselenus Poccuiickoit @enepanyy, NpoTOKOIl
ot 3 mexabps 2019 1. Ne [TK-4BH.



Henu uzyyenns Gu3uKu:

—\npuobpereHre WHTEpeca M CTPEMJICHHUS O0Oy4aromMXcs K Hayd\ HOMY
U3YYCHHUIO TMPUPOIBI, PA3BUTUE HMX HHTCIUICKTYAIBHBIX M TBOPYCCKHX
CIIOCOOHOCTEI];

—\pa3BuTHe MpeACTaBICHUN O HAYYHOM METOJIE TO3HAHUS U (HOPMU-POBAHKE
HCCIICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAFOIIUM SIBIIC-HUSIM;

—\dopMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa H3y-4CHUS
OCHOB CTPOCHHMS MaTepHX U (yHIAMECHTAIBHBIX 3aKOHOB (DM3HUKH;

—\dbopMupoBanue mpeacTaBIeHUA O PoOnu (GHU3UKH U PAa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

—\pa3BuTHe TMpeACTaBICHUH O BO3MOXHBIX cdepax Oyaymei mpo-
(heCCHOHATIBHOM JeATEbHOCTH, CBSI3aHHOW C (PU3MKOM, MOArO-TOBKA K
JanbHeieMy 00y4IeHUIO B TOM HAMPABJICHHH.

JlocTikeHHe THX IIejel Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBa-HHUs
obecrieunBaeTcst pelIeHHeM CIeAYIOIINX 3a/1a4: —\PHOOpeTeHHE 3HAHUI O
JIUCKPETHOM CTPOEHHH BEILIECTBA, O Me-

XaHUUYECKHX, TEIUIOBBIX, JIEKTPUUECKHUX, MATHUTHBIX M KBAHTO-BBIX

SBJICHUAX,

—\npuobpereHre yMeHHI OMUCHIBATE U OOBSICHATH (PU3MUYCCKUE SIB-JICHUS C
HCIOJIb30BAHUCM IMMOJIYYECHHBIX 3HaHPII7[;

—\oCBOGHHE METOJIOB pEHICHUS] MPOCTEHIIMX pPAaCUYETHBIX 33Ja4 C HC-
MOJIb30BaHUEM  (U3MYECKUX  MOJENEH, TBOPYECKUX M  MPAKTH-KO-
OpPUEHTHPOBAHHBIX 337134,

f\pa?)BHTI/Ie yMeHI/Iﬁ Ha6HIO):[aTI) MPUPOAHBIC ABJICHUA W BBIINOJHATH OIIBITHI,
naboparopHbie  pabOTBl ¥ IKCIEPUMEHTAIbHBIE  HCCIEI0-BaHUS  C
HCTIOb30BaHUEM N3MEPUTENIBHBIX IPHOOPOB;

—\ocBoeHue MPHEMOB paboThl ¢ WHpOpMALUEH (U3MIECKOTO COAEP-KAHHUS,
BKJItOUYasi MHOOPMALIMIO O COBPEMEHHBIX JOCTHXKEHHSX (HU3MKH; aHAIHU3 U
KPUTHYECKOE OlIEHHBaHUE UH(OpMAIINH;

—\3HAaKOMCTBO CO chepamu MPOPECCHOHATBHON JEeITELHOCTH, CBSI-3aHHBIMU
¢ (U3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHO-BAaHHBIMH Ha
JOCTHKEHHUAX (PU3NUECKOI HAYKH.

MECTO YYEBHOI'O NMPEOAMETA «®U3NKA» B YYHEBHOM TMJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢ms3mka sABIsIeTCS 00g3aTEIBHBIM
MpeIMETOM Ha ypOBHE OCHOBHOTO 00mIero odpasosanus. /laHHas mporpamMma
IpeaycMaTpuBaeT U3ydeHrne (GU3NKU Ha 0a30BOM ypoB-He B 00béMe 238 4 3a
Tpu rofa o0y4yeHHs 1o 2 9 B HEAETIO B 7
u 8 Kiaccax u no 3 4 B HeJelnmio B 9 kinacce. B temaruueckom 1ia\ HUpOBaHUH
J1s1 7 1 8 KIIaCCOB IMPEATNOoaraeTcsl pe3epB BPEMEHH, KOTOPBIH YUUTEIb MOXKET
HCIOJIb30BaTh MO CBOEMY YCMOTPEHHIO, a B 9 Kjacce — MOBTOPUTENBLHO-
0000 MOTYJTh.



COOEPXAHUE YHYEBHOIO NMPEOMETA «®PU3UKA»

7 knacc

Paszpnen 1. ®u3uka u e€ posib B IO3HAHUM OKPY KAIOLIEr0 MHUpa

Omuka — Hayka o mpupone. SeneHus npupoxasl (MC™). Ousmue-ckue
SBJICHHS: MEXaHUYECKHUE, TEIUIOBBIC, JIEKTPHIECKHE, Mar-HUTHBIC, CBETOBEIE,
3BYKOBBIE.

®duznueckue BenmuuuHEL M3Mepenue ¢usnueckux BeandyuH. Ou-3udecKue
npudopsl. [TorpemrHocTs n3Mepenuii. MexxayHapoaHasi CUCTEMa eIUHUII.

Kak ¢wusuka w apyrue ecTeCTBEHHBIE HAyKH W3YYalOT TPHUPOIY.
EctecTBeHHO-HAYyYHBIN METOJ MMO3HAHUSA: HAOIOACHNE, TIOCTAHOBKA HAYIHOTO
BOIPOCA, BBIIBWKCHHUE THUIOTE3, JKCIEPHUMEHT II0 MPO-BEPKE THUIOTES,
oOBsicHeHHe HaOmogaeMoro sBieHus. OmnucaHue (QU3MYECKUX SBICHUAN C
MTOMOIIIBI0 MOJIEIICH.
Hemoncmpauyuu
1. MexaHHUYeCKHe, TEIUIOBBIE, IEKTPHUCCKIE, MAaTHUTHEIC, CBE-TOBBIC
SIBIICHHS.

2. Omuueckue mpUOOPHI U MPOIIeTypa MPSIMBIX U3MEPEHH aHA-JIOTOBBIM U
UPPOBBIM IPHOOPOM.

Jlabopamopnsie pabomot u onbtmbt2

1. Ompenenenue neHBI ACICHUS KAJIBI H3MEPUTEIHHOTO MpH-00pa.

W3mepenue paccTosTHUM.

N3mepenue 06bEMa KUIKOCTH U TBEPOTO TeTIA.

Omnpenenenne pa3sMepoB MabIX TEJl.

W3mepenne TemnepaTypbl IpH MOMOIIH )KUAKOCTHOTO TEPMO-METpa 1
JlaTYMKa TEMIIEPATYPHI.

6. IlpoBeneHue uccreqOBaHUS IO IPOBEPKE THIIOTE3BL: JAJbHOCTH MOJETA

aorwnN

IIApHKa, MYIIEHHOT0 TOPH30HTAIBHO, TeM OoJblle, YeM OOJIbIIe BBICOTA
mycKa.

Pazpen 2. IleppoHayasnbHble CBeleHHs 0 CTPoeHMH BellecTBa CTpoeHue
BEIIIECTBA: AaTOMBI 1 MOJIEKYJIBI, HX pa3Mepbl. OTBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

1
MC — 31eMeHTBI CoACp)KaHUs, BKIIOYAIOIUE MEXKIPEAMETHBIC CBA3U, KOTOPBIC

no/ipoOHee PpacKphITH B TEMAaTHYECKOM IIJIAHUPOBAHUH.

3neck W janee NPHUBOJMTCS PACIIMPEHHbIM IepedeHb J1abopaTopHBIX pa-00T u
OIBITOB, M3 KOTOPOTO YYUTENb JeaeT BBIOOP MO CBOEMY YCMOTPE-HHIO U C yYETOM
CIHCKA KCIEPHMEHTANBHBIX 3a/IaHUH, Ipe/IaraeMeix B pamkax OI'D o ¢pmsuke.



JBmkenue yactuil BeniectBa. CBs3b CKOPOCTH JBMXKCHUS YACTHI]
¢ TemrepaTypoil. bpoyHoBckoe nBuxeHue, Tuddy3us. Bzaumopei-creue
YaCTHI] BEUICCTBA: PUTSHKCHIE U OTTATKUBAHHE.

ArperaTHbIC COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KHUIKOCTEH U TBEPIBIX
(kpucTayunyeckux) Tel. B3anmMOCBI3b MEXIY CBOW-CTBAMH BCIIESCTB B
pa3HbIX arperaTHBIX COCTOSHHSAX W MX aTOM-HO-MOJICKYJISIPHBIM CTPOCHHUEM.
OCOOCHHOCTH arperaTHBIX COCTOS-HUN BOJIBL.

Hemoncmpauyuu

1. HaGmroneHre OpOYHOBCKOTO JTBUKCHUS.

2. Habmronenue quddysun.

3. HaOmronenue sBIeHNHN, OOBACHIIOMNXCS TPUTSHKEHIEM HITH
OTTAJIKMBAHUEM YaCTHI] BEIICCTBA.

Jlabopamopnsie pabomot u onvimut

1. Omenka nuameTpa aToOMa METOJIOM PSIOB (C HCIOIH30BAHUEM
totorpaduit).

2. OmBITH IO HAOMIOJCHHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI 10 0OHAPYIKEHHIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPH-TSXKSHUSL.

Pasnen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl

Mexannueckoe IBIDKEHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBH-KCHUE.
Cropoctb. CpenHsis CKOPOCTh MPH HEPABHOMEPHOM JIBMKe-HUU. Pacuér mytu
Y BPEMEHHU JIBUKCHHSI.

SIBnenne mHepuuu. 3aKoH MHepuUuU. B3ammonelcTBue Tesn Kak NpUYHMHA
W3MEHECHHsI CKOPOCTH IBIDKEHHs Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[TnoTHOCTH BemecTBa. CBSI3b INIOTHOCTH C KOJIM-YECTBOM MOIIEKYJ B SIMHHUIIE
00bEMa BemecTra.

Crna Kak XapaKTepHCTHKa B3auMOeHcTBUS Ted. Criia yIpyro-cTd U 3aKOH
I'yka. V3mepeHue cuiibl ¢ MOMOINBIO JTWHAMOMETpA. SIB-JIeHHWE TATOTEHUS U
cmna tsokectd. Cumnma Tsbkectd Ha Jnpyrux 1ora-Herax (MC). Bec Tema.
Hesecomocts. CrnokeHue cuil, HamnpaBi€H-HbBIX [0 OJHOM MPSIMOM.
PaBHoneiicTByromas cwi. Cuina Tperus. TpeHue CKOIbKEHUS H TPEHUE TTOKOSL.
Tpenue B npupoze u rexauxe (MC).

Jemoncmpayuu

HaOmroneHre MeXaHMYeCKOro JIBHKCHUS Tela.

M3mepenne CKOpOCTH MPSIMOIUHEHHOTO JBUKCHHUS.
Habnronenue sBIeHUS HHEPIIHH.

HabmoneHne u3MeHeHUs] CKOPOCTH IPH B3aUMOICHCTBUH TEIL.
CpaBHeHue Macc Mo B3aUMOJICUCTBHUIO TEI.

CrnosxeHue cuil, HapaBJIeHHbIX 110 OJHOU MPSIMOK.

ek~ whE



Jabopamopnuie pabomol u onvimut

1. Omnpenenenne CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIApHUKA B )KUIKOCTH,
MOJIENTN SJIEKTPUIECKOTO aBTOMOOWIIA U T. 11.).

2. Ompenenenne cpenHeil CKOPOCTH CKOIBKEHUS OpycKa WM [Ia-pHKa I10

HAKJIOHHOH IJIOCKOCTH.

OmnpezneneHne IIOTHOCTH TBEPAOTO Tea.

4. OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHHs (1e-hopMaryn)
MPY>KAHBI OT TIPHIIOKEHHON CHIIBI.

5. OmbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIBI TPEHHS CKOJIb-XKSHUS OT
CHIIBI JaBIICHUS U XapaKTepa COTPHKACAIOIIIXCS TTO-BEPXHOCTEH.

w

Pa3nen 4. [laBnenne TBEPABIX TeJl, ;KHAKOCTel U ra3oB JlaBieHue.

CriocoObl YMEHBIIICHUS U YBEIUUCHUS qaByieHus. J[aB-

JICHHE Ta3a. 3aBUCHMOCTH JaBIICHUS ra3a oT 00séMa, Temneparypsl. [lepenada
JAaBJICHUS TBép[[I:IMI/I TCIaMH, XHUIAKOCTAMHW H Ta3aMHu. 3akon Ilackais.
ITneBMaTHUECKHE MAIIHMHBL. 3aBHCHUMOCTD JaBJIC-HUSA KUIKOCTHU OT I‘J'Iy6I/IHI)I.
I'mppocratnyeckuii napanokc. CooO-1maromyecs: cocynpl. [ MapaBinyeckue
MEXaHHU3MBI.

Atmoctepa 3emmn u atMocepHOe naBieHue. [[puauHb cyIie-CTBOBaHUSL
BO3AyIIHOW  oOomouku  3emuu.  Omeir  Toppuuemnu.  M3-mepenue
aTMoc(epHOro JaBieHHs. 3aBUCUMOCTb aTMOC(HEPHOTO JABJICHHSI OT BBHICOTHI
HaJa ypoBHeM Mopst. [Ipubops! it n3MepeHus aTMOC()EPHOTO JaBIICHHUS.

JleficTBUE JKMOKOCTM M ra3a Ha IOIpyXKEHHOE B HUX Teno. Beiran-
KuBatomast (apxumenoBa) cwia. 3akoH Apxumena. [lmaBanme Ten.
Bosnyxomnasanue.

Jemoncmpavuu
3aBHCUMOCTb JaBJICHUS ra3a OT TEMIEPATYpBI.

Ilepenaya naBiaeHMs )KUIKOCTHIO U Fa30M.

Coo01marormecs: CoCy/pl.

I'uppasnuyeckuii npecc.

[posiBienue aeiicTBUs aTMOC(HEPHOTo TaBICHUS.

3aBUCHMOCTD BBITAIKUBAOLIEH CHJIbI OT 00bEMA TOTPYKEHHOM YacTh
TeJa U INIOTHOCTHU XKUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOUIEH CHIIBI BECY BHITECHEHHOH KHIKO-CTH.

o kwnPE

8. VYcioBue 1iaBaHus TEII: IUIABAHKME WK TIOTPYKCHHUE TEJ B 3a-BHCUMOCTH
OT COOTHOIIIEHUS IIJIOTHOCTEN TeNna U KHUOKOCTH.

Jabopamopnwie pabomot u onvimut

1. HccnenoBaHue 3aBHCHMOCTH Beca Telia B BOJIE OT 00bEMa IMOrpy-KEHHOU
B )KHJIKOCTB YaCTH Tela.



2. OmnpenerneHre BHITATKABAIONICH CHUITBI, ICHCTBYIOIICH Ha TEIIO,
MOTPYKEHHOE B )KUJIKOCTbD.

3. IIpoBepka HE3aBHCUMOCTH BBHITAIKUBAIOIICH CHIIBI, ICHCTBYIO-IICH Ha
TEJIO B )KUAKOCTH, OT MAacCHI TeJa.

4. OnbITH, AEMOHCTPHUPYIOIIME 3aBHCHMOCTh BBITAIKHUBAIONICH CHIIBI,
JICUCTBYIOILIEH Ha TEJIO0 B JKUAKOCTH, OT 0OBEMa mMoOrpy-KEHHOH B
JKHIKOCTh YacTH TeJa U OT TJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKH U
onpeneneHue €€ rpy30noabEMHOCTH.

Pa3gen S. PaGoTa 1 MOIIHOCTL. DHeprus

Mexanmdeckas padota. MOIIHOCTE.

[IpocTeie MexaHH3MBI: pbIYAr, OJIOK, HAKJIOHHAs IUIOCKOCTb. I[IpaBmiio
paBHOBecHs pblyara. lIprMeHeHHe MpaBWia pPaBHOBECHS phlyara K OJIOKY.
«3onoroe mnpaBwio» Mexanuku. KIIJI mpocteix MexanusmoB. IIpocteie
MEXaHHU3MBI B OBITY M TEXHHUKE.

Mexanuueckast 3Heprus. KunHeTnmueckas ¥ TNOTEHLIMaJbHAas »HEP-THUL.
[IpeBpamienue OAHOrO BUAA MEXAaHMYECKOHM SHEPruM B JPYrol. 3aKkoH
COXpaHEHMs YHEPTUU B MEXaHHUKE.

Hemoncmpauyuu

1. Ilpumepsl IPOCTHIX MEXAHU3MOB.

Jabopamopnwie pabomovi u onvimul

1. Onpenenenne pabOTHI CHIIBI TPEHHS IPH PAaBHOMEPHOM JIBMD)KE-HHUH Tella

M0 TOPH30HTATIBHON MOBEPXHOCTH.

2. WccnenoBanue ycioBuid paBHOBECHS pblyara.

3. M3mepenue KII/I HaKIIOHHOM IJIOCKOCTH.

4. VzydeHue 3aKOHA COXPAHEHHS] MEXaHUUECKOM YHEPTHH.

8 knacc

Paznen 6. TenioBuie iBJIeHUS

OCHOBHBIE TOJIOXKECHUS MOJIEKYISIPHO-KMHETHYECKOH TEOPHH CTPOCHHUS
BemiecTBa. Macca u pa3Mepsl aTOMOB U MOJIEKyYJ. OIBITHI, TOATBEPKIAIOIIHE
OCHOBHBIC ITOJIOXKCHUA MOHEKyJ’IS{pHO-KPIHGTI/I‘IG'CKOﬁ TCOPUH.

Mopenu TBEPAOTO, >XUIAKOTO U Ta3000pa3HOTO COCTOSHUN Bellle-CTBa.
Kpucrammuueckue u amopduslie Tena. OObsICHEHUE CBOMCTB Ia30B, )KUIKOCTEH
U TBEPIBIX TEJl HA OCHOBE MOJIOKEHUN MOJIEKY-JISIPHO-KMHETUYECKOH TEOPHH.
CmauvBaHUE U KaWUISIPHBIE sIBJIe-HUA. TeTIoBOe paciiupeHne 1 ckaTue.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TETUIOBOTO JIBU-KEHHS
4acTHIl.



Buyrpennsis sHeprus. Crnoco0Obl W3MCHEHHS BHYTPCHHEH JHEp-TUU:
Terjonepenadya ®W  COBepIIeHHWe  paboTel.  Buael  Terutomepemavw:
TEIJIONPOBOJHOCTh, KOHBEKIIHUS, U3TyUCHHUE.

KomnuectBo TenmoTel. Y aenbHas TEMIOEMKOCTE BEIECTBA. Te-INI000MEH U
TEIUIOBOE PaBHOBECHE. Y paBHEHHUE TEILIOBOTO OaaHca.

IInaBneHnre W OTBEplEBaHUE KPUCTAUNIMYECKUX BEUIECTB. Y AeNb-Has
Teryorta ruiaBieHus. [lapooOGpazoBanue u konaeHcauwus. Mcna-penue (MC).
Kunienue. Y aenpHas Temiota napooOpa3oBaHus. 3aBU-CHMOCTh TEMIICPATyPhI
KHIICHUSI OT aTMOC(EPHOTO AaBICHHS. BiiaxXHOCTh BO3ayXa.

DHeprust ToruMBa. Y IelibHasl TeII0Ta CrOPaHHS.
Ipuranuner pabotel TermoBslx apuratenei. KIIJ[ TermnoBoro nsuratens.
TermoBble NBUTATEN! U 3allUTa Okpyxarome cpeast (MC).

3aKOH COXpaHEHUS M TPEBPAIlECHUS SHEPrHM B TEIUIOBBIX IpO-Iieccax
MOQO).
Hemoncmpauyuu
. Habmronenme OpoyHOBCKOTO IBHYKCHUS.
2. Habmonenue quddysuu.
3. HaOxroneHue siBICHAN CMauyMBaHUS M KAIMUISIPHBIX SIBIIC-HIH.
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4. HaGmoseHue TeIUI0OBOTO PACIIMPEHHs TEJ.
V3meHeHue naBieHns Ta3a Npyu U3MEHEHNH 00bEMa 1 HarpeBa-HUN HITH
OXJIaXKICHUH.
IIpaBuna n3MepeHus TeMnepaTypsl.
. Bugsl Teruonepenayn.
OxJa)xaeHre pH COBEPIICHUH PaOOTHI.
. HarpeBanue npu coBepuieHn# padOThl BHEITHIMH CHIIAMH.
10. CpaBHeHHe TEIIIOEMKOCTEH Pa3IMYHbIX BELIECTB.
11. HabnromeHue KUIEHUS.
12. HabmoseHue IMOCTOSIHCTBA TEMIIEPATypPhI TP TIaBICHUH.
13. Mouenu TenIoBbIX ABUIraTEINEH.
Jlabopamopnwie pabomuvi u onvimul
1. OnbIThI 10 OOHAPY)KEHHIO NEHCTBUS CHIT MOJICKYIIIPHOTO TIPU-TSKEHHS.
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2. OmbIThI 10 BHIPALIMBAHHUIO KPUCTAJIIOB TIOBAPEHHOW COJIM MIIM caxapa.

3. OmbITHI 10 HAOJIOJICHUIO TETJIOBOTO PACIIUPEHUS I'a30B, KHUI-KOCTEH 1
TBEPIBIX TEI.

4. OmnpepneneHue NaBiIeHUS BO3AyXa B OAJIOHE MITIPHUIIA.

5. OmBITHI, JEMOHCTPHUPYIONINE 3aBUCUMOCTH JIaBICHUS BO3IyXa OT €ro
00BEMa U HATPEBAHUS WX OXJIAXKICHHUS.



6. IIpoBepka ruMOTE3bl TMHEHHON 3aBUCHMOCTH JITHHBI CTOJIOMKA
JKUJIKOCTH B TEPMOMETPUIECKOM TPYOKE OT TEMIIEPaTypHlI.
7. HaOnroneHue n3MeHCHUs BHYTPCHHEH SHEPT U Teja B PE3yib-TaTe
TEIUIONepeIaur ¥ pabOThl BHEIITHUX CHUIL
8. HccnenoBanue sSBIEHUS TEIUIOOOMEHA TIPH CMEIIMBAHUH XO-JIOJHOH U
ropsiyeil BOJbL.
9. OmpeneneHne KOTMYECTBA TETUIOTHI, OJTYYEHHOTO BOIOW IIpH
TEIUI00OMEHE ¢ HATPEThIM METAJUTMICCKUM IFITHHIIPOM.
10. OmnpeneneHue yaensHON TEIDIOEMKOCTH BEIIECTBA.
11. UccrnemoBanue mporecca HCIIapeHUs.
12. OmnpeneneHre OTHOCUTEIHFHON BIAYKHOCTH BO3/IyXa.
13. OmnpenencHue yaenpHON TEIUIOTH IUIABJICHUS JIHA.

Paspen 7. DilekTpryeckre 1 MATHUTHBIE SIBJEHUS DJIEKTpU3ALMS TE.

JIBa popa siexTpudecKux 3apsaoB. Bzaumo-
neiictBue  3apsDKEHHBIX — Tell.  3akoH  KyinoHa — (3aBHCHMOCTH  CHIIBI
B3aUMOJICHCTBUS 3apsDKCHHBIX TeN OT BEJIMYUHBI 3apsioB U PacCTO-STHHS
MEX]y TellaMH).

OnexTpuueckoe mone. Hanpsx€HHOCTh 3ieKTpuueckoro monis. [IpuHnumn
CYTICPIIO3UIINH JIEKTPUICCKUX ITOJIeH (Ha Ka4eCTBEHHOM yYPOBHE).

Hocutenu »snexTpuyeckux 3apsaoB. OJIEMEHTApHBIA  SJEKTpUYE-CKUN
3apsa. Crpoenue atoma. [IpOBOJHHMKM W JUINEKTPUKH. 3aKOH COXpaHEHHS
IEKTPUUECKOTO 3apsfa.

DNEeKTpUUeCKHi TOK. YCIIOBUSI CYIIECTBOBAHHS DJJEKTPUYECKOTO TOKA.
HcTouHUKN MOCTOSSHHOTO TOKA. J[eWCTBHS DIEKTPUYECKOTO TOKa (TEIIoBOE,
XMMHUYECKOE, MArHUTHOE). DJIEKTPUIECKHUI TOK B )KUJIKOCTSIX U ra3ax.

OnexTtpuueckas 1enb. Cuiaa Toka. OJIEKTPUYECKOE  HANpsDKEHHE.
ComnpoTHBIIEHHE MPOBOAHHUKA. YJIEIbHOE CONPOTHBIICHHE BEIIECTBA. 3aKOH
Oma mnst yuactka nemnu. IlocienoBaTenbHOE W TNapaijelbHOE COEANHEHHE
IIPOBOIHUKOB.

PabGota M MOLIHOCTH 31eKTpHUecKoro Toka. 3akoH Jlxoyms— JleHia.
DJNeKTpuYecKkrue Iend W TOTPEOHTENH 3JIEKTPHYECKOW SHep-TMH B OBITY.
KopoTkoe 3ambIKaHueE.

IlocTossHHblE MarHuThHl. B3auMonelCTBHE  IOCTOSHHBIX  MarHu-TOB.
MarauTHOE moje. MarHuTHOe nose 3eMJIM M ero 3HaueHWe Il JKM3HH Ha
3emite. OmpiT DpcTena. MarHUTHOE MOJIe 3JIEKTPHUIECKoro Toka. [lpumenenne
OJICKTPOMArHuTOB B TCXHHUKE. HeﬁCTBHe Mar-HUTHOT'O IIOJIA Ha IMPOBOJHUK C
TOKOM.  OJEeKTPOABHIaTeNlb  IIOCTOSIH-HOTO  TOKa.  Vlcnosmb3oBaHue
9NIEKTPOJBHUIaTEICH B TEXHUYECKHX YCT\POHCTBAX U HA TPAHCIIOPTE.



Onbitel Papaged. SIBieHue >I€KTPOMAarHUTHOW MHAyKuuu. Ilpa-Buio
Jlenna. Onekrporenepatop. CrocoObl MOIyYeHHs DIIEKTPHUUYE-CKOM IHEPTHH.
DJIeKTPOCTaHIIMH Ha BO30OHOBISIEMBIX HCTOUYHHKAX YHEPTHH.

Hemoncmpauyuu
1. Dmextpu3anus Ted.
2. JIa poxma 3IIeKTPUIECKHX 3apsA0B U B3aUMOICHCTBHE 3apS-KCHHBIX TEIl.

YeTpolCTBO U JEHCTBHUE 3JEKTPOCKONA.
DnexkTpocTaTHuecKast UHIYKIIHSL.

3aKoH COXpaHEeHHS IJIEKTPUUECKUX 3apsIOB.
IIpOoBOIHUKY U IUINEKTPUKH.

MopenupoBaHue CHIIOBBIX JIMHUH 3JIEKTPUUECKOTO MOJISI.
HcTouHNKH MOCTOSTHHOTO TOKA.

JlefcTBUS 3EKTPUUECKOTO TOKa.

10. DneKTpUYECKHUil TOK B KUIKOCTH.

11. Ta3o0BbIii pa3psia.

12. U3mMepeHue CHUIIBI TOKa aMIEPMETPOM.

13. H3mMepeHue 31MeKTPHUSCKOrO HAMPSHKEHUS BOJIBTMETPOM.
14. PeoctaT u Mara3uH CONPOTUBIECHUH.

15. BzamMopeiicTBHE IOCTOSHHBIX MAaTHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3feeHus OJII0COB Mar\ HUTa.
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17. MonenupoBaHre MArHUTHBIX I10JIEH TIOCTOSTHHBIX MarHUTOB.
18. OmnsiT DpcTena.
19. MarnutHoe 1ose Toka. DJIeKTPOMarHumT.
20. JleficTBHME MarHUTHOTO IOJIS Ha MIPOBOAHKK C TOKOM.
21. DnekTpolBHUraTeNb MOCTOSIHHOTO TOKA.
22. HccnenoBaHue SBICHUS JICKTPOMarHUTHON WHITyKIINH.
23. Omsiter @apagyest.
24. 3aBUCHMOCTD HANpaBJICHUS WHIYKIMOHHOTO TOKA OT YCIIOBHIL €T0
BO3HHKHOBEHHS.
25. DnekTporeHepaTop NOCTOSIHHOTO TOKA.
Jlabopamopnsie pabomovi u onvimut
1. OmbIThI MO HAOIIOACHUIO SIIEKTPU3AIUH TSNl HHIYKIUEH U IPpH
CONIPUKOCHOBEHUH.
2. HccnenoBanue AeHCTBUS SIEKTPUYECKOTO MOJIS HA TPOBOAHU-KH U
JIRIICKTPUKH.
3. COopka u poBepKa pabOThI JCKTPUUECKOM IIEITH OCTOSHHOTO TOKA.

4. V3MepeHue U peryIupoBaHUe CHIIBI TOKA.



I/I3Mep€HI/Ie U pEeTYyJIMPOBAHUC HAIIPSIKCHUSA.

6. HcciemoBanue 3aBUCHMOCTH CHJIBI TOKa, HAYIIETO 4epe3 pe\ 3ucTop, oT
COINPOTHUBJICHHS PE3UCTOPA U HANPSDKCHUS Ha PE3U-CTOPE.

7. OmbITBl, JEMOHCTPUPYIOIIME 3aBHCUMOCTh  3JEKTPHYECKOTO  CO-
MPOTUBJICHUA IPOBOJHUKA OT €ro JUIMHBL, IUIOIIAAM IONEpeyY-HOro
CCUCHUS M MaTepHaa.

8. IIpoBepka npaBuia cI0KEHHUS HANPSHKCHUH MPH MTOCIEA0BA-TEIEHOM
COEIMHEHUH ABYX PE3UCTOPOB.

9. IIpoBepka npaBuia JUIsi CHIIBI TOKa MPH MapajieIbHOM COeIU-HEHUN
PE3UCTOPOB.

10. OmnpenencHue pabOTHI MCKTPUIESCKOTO TOKA, UAYILETO Yepe3 Pe3rCTop.

11. OmpezneneHue MOIIHOCTH 3JIEKTPUIECKOTO TOKA, BRIACTIEMON Ha
pesucrope.

12. HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JaM-TI0UKy, OT
HaIpPsDKEHUS Ha HE.

13. Omnpenencuane KI1J] HarpeBares.

14. VccnenoBaHue MarHUTHOTO B3aMMO/IEHCTBHS OCTOSHHBIX Mar-HUTOB.

15. M3ydeHne MarHUTHOTO IOJISl TIOCTOSIHHBIX MArHUTOB IIPH UX
00BETMHEHNH U Pa3/ICICHUH.

16. HccrnenoBanue AeHCTBUS 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OmnbITel, JIEMOHCTPUPYIOIIHME 3aBUCHUMOCTh CHJIBI B3aWMOJEH-CTBUS
KaTYIIKA C TOKOM M MarHWTa OT CHJIBl TOKAa W HampaBslie-HUs TOKa B
KaTyIIKe.

18. M3ydeHue neficTBUSI MAarHUTHOTO TOJISl HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHHe U U3y4E€HHE PaOOThI AJIEKTPOBUIATEIS.

20. M3mepenne KI1J] anekTpoaBUTATEIBHON YCTAHOBKH.

21. OmpITBl 1O WCCIIEIOBaHMIO SBJICHUS 3JIEKTPOMAarHWTHOM WHIYK-IMH:
HCCIIeIOBaHNE M3MEHEHUH 3HAYCHUS M HaNpaBJICHUS WH-ITyKIIHOHHOTO
TOKa.

9 knacc

Pa3gen 8. Mexannuyeckue siBIeHUs

Mexannueckoe aBmwxkeHne. MarepuanpHas Touka. Cucrema oOT-cuéra.
OTHOCHUTEIHHOCTh MEXaHMYECKOTO ABIKEHHSA. PaBHOMEpHOE MpsIMOIMHEITHOE
nBwkeHne. HepaBHOMepHOe mpsMonuHEWHOe nBU-KeHHe. CpemHAs U
MTHOBEHHasi CKOPOCTh T€J1a IPU HEPAaBHOMEP-HOM JABHKCHHH.



VYckopenne. PaBHOyckopeHHOe mpsiMoiMHeiHOe npmxkeHue. CBo-0oaHoe
nagenue. Oneitel ["anumnes.

PaBHOMepHOE NBIKEHHE TIO OKpYKHOCTHU. Ilepuon 1 yactota 00-paiieHus.
JIuneitHast u yrinoBast ckopocTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHNE.

IlepBbiii 3axkoH Herorona. Bropoil 3akon Herootona. Tpertuil 3a-koH
Herotona. [IpuHIMn cyneprno3uuuu Cuil.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHHS: cua TPEHHUs CKOJIb-)KEHUS,
CHUJIa TPEHHS MOKOS, IPYTHE BUABI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOPEHHE CBO-00JHOTO
naneHus. [Iswkenue nia"er Bokpyr Connma (MC). IlepBas xocMmudeckas
ckopocTb. HeBecOMOCTB U neperpysku.

PaBHOBecne MaTepuabHOM TOUYKH. AOCONIOTHO TBEPHOE Teno. PaBHOBecHe
TBEPIOIrO Tejla C 3aKpPEeIUIEHHOW OcChbio BpaileHus. Mo-meHT cumbl. LleHTp
TAKECTH.

Hmnynsc Tena. Msmenenue umnynbsca. Mmmynbsc cunbl. 3akoH cOXpaHEeHUs
uMmiynbca. PeaktuBnoe neumxenue (MC).

Mexanndeckast paboTa ¥ MONIHOCTh. PaboTa CHI TSDKECTH, yIpPy-TOCTH,
TpeHus. CBs3b 3HEprUu U padoThl. IloTeHIMaNbHAst SHEPTHS Tella, TOAHATOTO
HaJ TOBEPXHOCTBIO 3eMiH. [loTeHIUalbHass SHEP-THsS CXKATOH MPY>KUHBL.
Kunernueckass »Heprusa. Teopema O KHHE-TUUECKOH »dHepruu. 3aKoH
COXPaHEHMs MEXaHUYECKOM SJHEPIUH.

Hemoncmpauyuu

1. HalGmoneHne MexaHHYeCKOTo ABHKEHHUS TeJla OTHOCUTEIBHO Pa3HBIX Tell

oTcuéTa.

2. CpaBHeHHe IyTel U TPACKTOPHIA JIBHKEHHS OJJTHOTO U TOTO JKe Tella

OTHOCHTEIILHO PA3HBIX TEI OTCUETA.
3. M3mepeHne CKOPOCTH U YCKOPEHUsI MPSIMOJIMHEHHOTO JIBUKE-HUSI.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBIKEHHUS.
HabmroneHne nBHKEHNS Tella 10 OKPYXHOCTH.

6. HaOnromeHne MeXaHMYECKHMX SIBJICHHM, NPOUCXOAALIMX B CH-CTEME
orcuéra «Tenexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHKEHUU
OTHOCHTEJILHO KaOHHETa (DU3UKH.

7. 3aBHCUMOCTH YCKOPEHHS TeJla OT MacChl Tejla U ACHCTBYIOIIEH Ha HETO
CUJIBL.

8. Habnronenue paBeHCTBA CHII IIPU B3aMMOJICHCTBHH TEIL.

9. M3MeHeHue Beca Tesa IPU YCKOPEHHOM JBHIKECHHH.

10. Tlepenaua ummyinbca IpH B3aUMOACHCTBUH TEJL.
11. TIpeoOpa3oBaHus SHEPTUH MPU B3aUMOAECHCTBUH TeIl.
12. CoxpaHeHHe UMIYJIbCA [IPU HEYIIPYTOM B3aUMO/ICHCTBUH.
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13. CoxpaneHue UMIyJbca Mpy abCONIOTHO YIPYTOM B3aUMO/ICH-CTBHUH.

14. HabmroseHue peakTUBHOTO JBHKECHUSL.
15. CoxpaHeHue MEXaHUIECKON YHEPTUU IIPH CBOOOTHOM TaICHUH.
16. CoxpaHeHHE MEXaHUIECKOW YHEPTUH IIPH IBIKCHUH TeIa IO
JIEHCTBUEM NPY>KUHBI.
Jlabopamopmnwvie pabomot u onvimul
1. KoHcTpynpoBaHue TpakTa JJisl pa3roHa U JAJIbHEUIIEro paBHO-MEPHOTO
JIBIDKCHUS [IIAPHKA WU TEJISKKH.
2. OrmpeneneHue cpeiHe CKOPOCTH CKOJILKEHHSI OpyCKa WU JIBU-)KEHUS
IapyKa 110 HAKJIOHHOH IIOCKOCTH.
3. OmpeneneHne yCKOPEHUs Tella IPH paBHOYCKOPEHHOM JIBIKE-HUH 110
HaKJIOHHOH IIOCKOCTH.
4. VccrnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPU PaBHOYCKO-PEHHOM
JIBIDKCHUH 0€3 HaYaJIbHON CKOPOCTH.
5. IIpoBepka THIOTE3Bl: €CIM TNPH PABHOYCKOPEHHOM JIBIXKCHUH 0e3
HayallbHOM CKOPOCTH IIyTH OTHOCSTCS KakK DSl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEXYTKH BPEMEHH OMHA\ KOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUSI OT CH-JIBI
HOPMAaJILHOTO JJaBJICHUSI.
7. Omnpenenenne K03 UIMECHTA TPSHUS CKOJIBKEHISL.
Ormpenenenne KECTKOCTH NPY>KHHBI.
9. OmnpezeneHre pabOTHI CUIIBI TPEHHS IPU PABHOMEPHOM JBHIKE-HUH TeJa

10 TOPH30HTAIBLHOMN TOBEPXHOCTH.

10. Omnpezaencure pabOTHI CHIIBI YIIPYTOCTH NPU MOABEME Ipy3a C
MCIIOJIb30BAaHUEM HEMOJBMKHOTO M OABUIKHOTO OJIOKOB.

11. U3ydveHue 3aKOHA COXPAHEHHS SHEPTHH.
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Pa3znen 9. Mexannyeckue Koj1e0aHUs U BOJHBI

KonebarenpHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTHKH KoyeOa-HUii:
MEPUOJI, YaCTOTa, aMIUIUTyIa. MaTeMaTHYeCKHi W TPYKUH-HBIH MasTHUKU.
[IpeBpamenue sHeprun npu KojaedaTeTbHOM JIBU-KEHUH.

3aryxaromue kojeOanus. BeiHyXneHHbIC KoteOanus. Pe3oHaHc.
Mexannueckre BoJIHbI. CBOMCTBA MEXaHHYECKUX BOJH. [Ipo-10ibHEIE 1
roTiepevyHbIe BOJTHBI. JIJTMHA BOJHBI U CKOPOCTH €€ pac-TpOCTpaHEHHUSI.
Mexanuueckue BOJIHBI B TBEPIOM Telle, celicMuye-
ckue BostHbl (MC).
3ByK. I'pomMKOCTE 3ByKa 1 BeIcOTa TOHA. OTpaxkeHue 3Byka. H-ppa3Byk u
YIbTPa3BYK.



Hemoucmpayuu

1.

w

5.

6

Haomrorerne xose0aHuii TEI MO JEHCTBUEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.

HaOnronenue konebanuii rpy3a Ha HUTH U HA MPY)KUHE.
HabmoneHne BEIHYXIEHHBIX KOJICOAHUH U pe30HaHCa.
PacnpocTpaHeHye MpoI0JIbHBIX U TOMEPEYHBIX BOJTH (Ha MOJIC-ITH).

HabmroneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKycTHYEeCKHH pe30HaHC.

Jabopamopnuie pabomol u onvimut

1.

2.

7.

OmnpeneneHne 4acTOTH M IIEPHO/Ia KOJICOaHUH MaTEMaTHIECKO-TO
MasITHUKA.
OnpezeneHye 4acTOTHI M TepUOia KoJIeOaHUH MPY>KUHHOTO Ma-ITHHUKA.

HccnenoBanue 3aBUCUMOCTH TIeproia KojeOaHU MOIBEIIEHHO-TO K
HUTH TPy3a OT AJTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IIepro/a KojaeOaHUH NpyKUHHOTO
MasiTHAKa OT Macchl rpys3a.

[TpoBepka HE3aBUCHUMOCTH MEPUOA KOJIEOaHUH Ipy3a, MOJBE-IIIEHHOTO K
HHUTH, OT MacChl Ipy3a.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTh  IEpHOna  KOJicOaHUit
MPYKHHHOTO MasiTHUKA OT MAcChl IPpy3a U KECTKOCTH MPY\ KUHBL.

N3mepeHne yCKOpeHHs: CBOOOIHOTO TaACHHS.

Paznen 10. DinekTpoMarHuTHOE 1M0Jie M JIEKTPOMATrHUTHbIE BOJHBI

ONeKTpOMarHuTHOE  TMojie.  DJIeKTpOMarHuTHble BoiHBL.  CBoifcTBa
QJICKTPOMArHUTHBIX BOJIH. Ixana QJICKTPOMArHUTHBIX BOJIH. Hc-nons3oBanue
ANEKTPOMArHUTHBIX BOJH JUISI COTOBOH CBSI3H.

DnexkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BomHOBBIE CBOICTBA
CBeTA.

Hemoncmpayuu

1.
2.

CBoiicTBa 3NIEKTPOMAarHUTHBIX BOJH.
BonnoBrsle cBolicTBa CBETA.

Jlabopamopnsie pabomovt u onvimut

1.

I/ISY‘ICHHC CBOMCTB QJICKTPOMAarHMTHBIX BOJIH C TIOMOMIBIO MO-OHJIBHOTO
Tenedona.

Paznen 11. CBeToBbI€ sIBJICHUS

JlyueBass wMopenp cBera. Hcrounuku cBera. [lpsmonuneiiHoe pac-
npoctpanenue cBeta. 3armenus ConHua u Jlynsl. OtpaxkeHue cBe-Ta.
[Tnockoe 3epkano. 3akOH OTpakeHUs CBETA.



IIpenomnenne cBeta. 3akoH mpeloMieHHs cBeTa. [lomHOe BHY-TpeHHEE
OTpakeHHE cBeTa. VICHOnIb30BaHUE IIONHOTO BHYTPEHHETO OTPaKEHHs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xox mnyuedr B numnH3e. Ontmyeckas cucrema (oToamnmapa-ta,
Mukpockorna u Teneckona (MC). [nma3 kak onTHyeckas cucTeMa.
biu30pyKOCTh U 1aIbHO30PKOCTbD.

Paznoxenne Oenoro cBera B cmektp. Omnbitel HpioToHa. Cioxe-Hue
CIEKTpaJIbHBIX 1IBETOB. Jlucniepcus ceera.

JHemoncmpayuu

1. IpsaMonuHeiHOE pacpOCTpaHEHHE CBETA.

2. OrpaxeHHe CBeTa.

3. Ilomy4yenue n3o00pakeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3epKaJlax.

IIpenomnenue ceera.

OnTH4yecKuii CBETOBOI.

Xop my4delt B cobuparoniei JInH3e.

Xox myuyell B pacCceuBaroLIEH JINH3E.

[MonyueHne n300pakeHU C TOMOIIBIO JIMH3.

. IIpuHiun peiictBus oroanmapara, MUKPOCKOIIA U TEJIECKO-TIa.

N O~

10. Mopgens riasa.
11. PasmoxeHue 0enoro cBera B CIEKTP.
12. Tlomydenue 6€10TO CBETA MPH CIOKEHUH CBETA PA3HBIX I[BETOB.
Jabopamopnwie pabomovi u onvimul
1. HccnenoBaHue 3aBUCUMOCTH YTIJIa OTPa)KEHHsI CBETOBOTO JIyda OT yriia
HaJIeHuSI.
2. M3yueHne xapakTepHCTHK H300paKeHMS TIpeIMETa B INIOCKOM 3epKaile.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPEJIOMIICHHS] CBETOBOTO JIy-4a OT
yIiia NaJeHus Ha TPAHULE «BO3AYX—CTEKION.

4. Tlomy4yeHne n300paXeHUH ¢ TOMOIIBIO0 COOMpArOIIel TMH3HI.

5. Ompenenenue GOKYCHOIO paCcCTOSHUS M ONTHYECKOI CHITBI CO-
Ouparoiei JINH3HI.

6. OmBITHI O Pa3IOKEHUIO OEJIOro CBETA B CHEKTP.

7. OMBITH O BOCIPHATHIO LBETA MIPEIMETOB IPU UX HAOIIOJCHHHU Yepes3
I[BETOBbIE (DHIIBTPHI.

Paszgen 12. KBanTOBBIE ABJIEHHS
OmnsiTel Pesepdopna n mianeraprast Mmozxens atoma. Mozens aro-ma bopa.
Hcnyckanue u nornomexnue ceera aroMoM. KanTsl. JIu-HeldyaTsle CIEKTPHL.

PagnoaktuBHOCTh. Aubda-, Oera- u ramma-mziaydeHus. Crpoe-Hue
aToMHoro sapa. Hykionnas Mmogens aroMHoro siapa. M3oTomnst.



Pa,HI/IoaKTI/IBHbIC MpeBpaIlcHus. Hepno,u nojiypacmnaja aTOMHBIX SIACP.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MacCOBO-TO YHCEIL
DHeprust CBsi3u aTOMHBIX siaep. CBsA3b Macchl U dHEPruu. Peakuuu cuHTE3a U
nenenus aaep. Mcroannku sHeprun Comaina u 38831 (MC).

SlnepHasi sHepreTuka. JeHCTBUS paiMOaKTUBHBIX H3IyYEHUN Ha >KHUBBIE
opranusmMel (MC).
JHemoncmpavuu
CrieKTpbl U3ITy4eHHs U MOTTIOUICHNUS.
CriexTpbl pa3nUYHbIX T'a30B.
CrexTp BogoOpoa.
Habmonenune TpekoB B kamepe BuiiscoHa.
PaboTa cuérunka HOHN3NPYIONINX U3TyICHHUH.
Perucrpanus n3mydeHus TpUPOJHEIX MUHEPATIOB M IPOIYK-TOB.

e, wdE

Jlabopamopnsie pabomot u onvimut
1. HaGumroieHre CIUIONIHBIX U IMHEWYATHIX CIICKTPOB U3JTy4e-HUs.

2. HccnenoBanue TPEKOB: M3MEPEHHE SHEPTHU YaCTHUIIBI [0 TOP-MO3HOMY
myTH (1o ¢otorpadusam).
3. H3mepenne paauoakTUBHOTO (OHA.

I[oBTOPHUTEILHO-0000 A IMIT MOTYJIB [TOBTOPUTETHHO-0000MIAOINNI
MOJyJIb TIpeIHa3HaueH [ CHU-
CTeMaTH3alii ¥ 00OOMmICHWS TIPEJAMETHOTO COACPKaHWS UM ONBITa
NESITEFHOCTH, IPUOOPETEHHOTO TP N3YYECHUH BCETO Kypca (hU3H-KH, a TAKKe
U1 IIOATOTOBKH K OCHOBHOMy rocy1apCTBEHHOMY 3K-3aMCHY 11O (I)I/I3I/IKC JJIs1
00y4aromuxcs, BRIOPaBIINX 3TOT y4eOHBIN IpeaMeT.

[Ipy M3yYeHHWH MAHHOTO MOMYJS PEaTu3ylOTCS W CHCTEMATHU3H\ PYIOTCS
BHIBI JEATEIBHOCTH, HAa OCHOBE KOTOPBIX OOECHEeuMBaeTCs TOCTI)KEHHUE
MPEAMETHBIX M METAINPEAMETHHIX IUIAHHPYEMBIX pe-3yJbTaToB OO0ydYeHHs,
(dopMupyeTcst  eCTeCTBEHHO-Hay4YHass TIPaMOT-HOCTh: OCBOEHHME Hay4YHBIX
METOJIOB UCCIIE0BaHUS ABJICHUNA MPUPO-Abl U TEXHUKH, OBIIAJICHUE YMEHHUAMU
OOBSCHITH (DPM3NYECKHE SB-JICHHS, NMPUMEHSS NOIyYeHHbIE 3HAHMS, PEIlaTh
3a[auu, B TOM YHCJI€ KAUECTBEHHbIE U IKCIIEPHUMEHTAIIbHBIE.

HpI/IHHI/IHI/IaHLHO ,Z[GSITGJ'ILHOCTHHﬁ XapakKTep AaHHOI'O pasjeciia peau3yeTcsa
3a CYET TOTO0, 4YTO Y4allueCd BbIMOJHAIOT 3aJaHus, B KOTOPbLIX HM
npeajiaracTes:



66 Ha OCHOBE NOJYYCHHBIX 3HAHUH PACIO3HABaTh M HAyYHO OOBSAC-HATH
(u3nvecKue SIBICHUS B OKPYKAIOIICH IPUPOJE U MOBCEI-HCBHOM KU3HMU;

66 MCIIOJIb30BaTh HAYYHBIC METOJBI HMCCIICAOBAHUA CI)I/IBI/I'-ICCKI/IX HB-H@HHﬁ, B
TOM YUCJIC JId NPOBCPKU TUITOTE3 U MOJYUYCHUS TECOPE-TUUCCKUX BBIBOJIOB,

66 OOBSICHATH HAay4HBIE OCHOBBI HamOoJee BAXKHBIX JOCTHKEHHH CO-
BPEMEHHBIX TEXHOJIOTMH, HalmpuMep, MNPaKTUYECKOrO HCIOIb30-BaHUS
pa3IMYHBIX HCTOYHHUKOB AHEPIUU HAa OCHOBE 3aKOHA Mpe-BpallleHUs U
COXpaHEHMS BCEX N3BECTHBIX BUJIOB YHEPTHH.

Kaxnmas w3 TeM maHHOTO pasfena BKIIOYAET OKCIEPUMEHTAIBHOE
nccienoBaHne 0000maromero xapakrepa. Pasen 3aBepmaercst MpoBeICHUEM

UATHOCTHYECKOW M OIEHOYHOU PabOTHI 32 KypC OC-HOBHOM IITKOJIBL.



NINAHUPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «®PU3UKA»
HA YPOBHE OCHOBHOI'O OBLLEIN O O6PA3OBAHUA

N3ydyenue ydeGHoro npenmera «®dusuka» Ha ypOBHE OCHOBHOIO OOIIETO
00pazoBaHust JOJKHO 00eCIeunBaTh JOCTHIKCHUE CIEAYIO-IIUX JIMYHOCTHBIX,
MeTanpeIMETHBIX U ITPEAMETHBIX 00pa30BaTelb-HbIX PE3YJIbTaTOB.

NMNMYHOCTHbBIE PE3YJIbTATHI

Ilampuomuueckoe eocnumanue:

—\nposiBiieHHEe UWHTEpeca K HCTOPUHM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi Qpu3nuecKoi HAYKH;

—\[[EHHOCTHOE OTHOIIEHHE K TOCTHKCHUSIM POCCUICKUX YUE-HBIX-(PHU3UKOB.

I'pasxcoanckoe u OyxoeHo-HpascmeeHHoe 60cnumanue. —\roToBHOCTb K
AKTUBHOMY YYACTHIO B 00CY)KICHHHU OOIECTBEHHO\ 3HAYMMBIX M 3THYECKUX
po6ieM, CBSI3aHHBIX C MPAKTUYECKHM

NIPUMEHEHNEM AOCTH)KEHUH (PHU3HKY;

—\oco3HaHue Ba)KHOCTH MOPAIBHO-ITUYECKUX IPUHLIUIIOB B JEs-

TENBHOCTU YYEHOTO.
Acmemuueckoe 6ocnumanue:

—\BocnpusATHE ICTETHUESCKUX KauecTB (pU3NYECKON HayKu: €€ rap-MOHUYHOTO
IIOCTPOEHHUS], CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

—\oco3HaHue EHHOCTH (PU3HUECKOW HAYKH KaK MOIIHOTO HMHCTPY-MEHTa
NIO3HAHUSI  MHpA, OCHOBBI  pa3BUTUSL  TEXHOJOTMM,  Ba)KHEH-IIEH
COCTAaBJISIIOLLEN KYJIBTYPHI;

—\pa3BuTHe Hay4HOW JFOOO3HATENBHOCTH, HHTEpECa K HCCIIEI0Ba-TEIbCKOM
JESITeNbHOCTH.

Dopmuposanue Kyabmypot 300p06b U IMOUYUOHATILHO20 ONAZONOTIYUUA '

—\oco3HaHme I[EHHOCTH 6e30macHoro o0pasa JKH3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXHOCTH NPaBWJ 0€30MacHOro MoBene-HHs Ha
TPaHCIOPTE, Ha I0POraX, C AMESKTPHICCKUM U TEIJIOBBIM 000pyJOBaHUEM B
JIOMAIIHNX YCIOBHSAX;

—\chopMHPOBaHHOCTE HaBBIKA pe(IICKCHH, MPU3HAHWE CBOETO Mpa-Ba Ha
OmMOKY M TAaKOT'O K€ IpaBa y Jpyroro yejoBeKa.

Tpyooeoe socnumanue:

—\aKkTUBHOE yyacTHe B PEIICHHH NPAKTHYECKUX 3a7ad (B paMKax CEMbH,
LIKOJIBI, TOPOJA, Kpasi) TEXHOJIOTHUECKON M COIMajIbHON HAIlpaBIEHHOCTH,
TpeOYIOIUX B TOM YHCcie U pU3NYECKUX 3HA-HHH;



—\iHTepec K NPaKTHYSCKOMY H3yYCHHIO PO(eccuil, CBA3aHHBIX C (HU3UKOM.

AKonozuueckoe eocnumanue:
—\opueHTarys Ha IpUMeHeHHE PU3MIECKUX 3HAHUN TSI PELICHIsS 32124 B
00J1acTH OKpY>Karollel cpe/ibl, INTaHUPOBAHMS TIOCTYIIKOB
M OICHKH HMX BO3MOXXHBIX MOCIEACTBHH AJISI OKPYXXAIOMEH Cpemsl; —

\oco3HaHmue TI06ATHHOTO XapaKTepa IKOJOTHUCCKUX TIPOoBIeM
U IyTeH nX peleHus.

Aoanmayusa 00yuarouezoca K U3SMEHAIOUWUMCA YCI0BU-AM COYUATLHON U
npupoonoii cpeovl:

—\noTpeOHOCTh BO B3aMMOACHCTBHM TPH BHIMOJHEHUH HCCIEIOBA-HUA |
MIPOEKTOB (PM3MYECKOW HAIPABICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSIM
JpYTHX;

—\noBbIllICHHE YPOBHS CBOCH KOMIICTEHTHOCTH Yepe3 MPaKTHYEe-CKYIO
JIeSTENTLHOCTB;

—\notpebHOCT, B (HOPMHUPOBAHWM HOBBIX 3HAHHN, B TOM umcie ¢Hop-
MYJHMpOBaTh UIEH, IOHITUS, THIOTE3bl O (HU3MYECKUX OOBEeKTax W
SIBJICHUSIX;

—\oco3Hanue JeQUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B
obnactu pusuky;

—\mIaHUpoOBaHUE CBOCTO PAa3BHUTHA B TMPHOOPETCHHH HOBBIX (DH3H-UECKHX
3HAHMUI;

—\cTpemieHHe aHANM3UPOBATH W BBIBISITH  B3AUMOCBSI3H  TPHPO-IIbI,
oOIliecTBa U SKOHOMHUKH, B TOM YHCJIE C HCIOJIb30BaHUEM (PU-3UUECKHX
3HAHMUI;

—\onjeHKa cBOMX AEHCTBHH € YYETOM BIHMSHHUS Ha OKPYXKAIOIIYKO Cpeny,
BO3MOJXKHBIX TJI00aTBHBIX TIOCJIEICTBHH.

METAMPEOMETHbBIE PE3YJIbTATHI

YHuBepcanbHble No3HaBaTernbHble AeNCTBUA

bazoevle nozuueckue oeilicmeus.

—\BBISBJIIT M XapakTEPH30BaTh CYIIECTBEHHbIE IPHU3HAKKH OOBEK-TOB
(sBICHMIA);

—\ycTaHaBnIMBaTh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIINHM, OCHO-BAHUS JIsI
00001IIeHNS U CPaBHEHMST;

—\BBISIBJISATH 3aKOHOMEPHOCTH U POTHBOPEUHSI B pacCMaTpUBae-MbIX (haKTax,
JAHHBIX ¥ HAOJIOACHHUSIX, OTHOCAIINXCS K (PU3NIC-CKUM SIBIICHUSIM,

—\BBISIBJIAT MPUYUHHO-CJIEACTBEHHBIE CBS3M NPH H3YYEHHH (DU3HU-YECKUX
SIBJICHUU M [IPOIICCCOB; AEIATh BBIBOJIBI C HCIIOJIb30BAHH-EM JICAYKTUBHBIX U
HHAYKTUBHBIX YMO3aK/IIOYCHHUH, BBIABUTATh THIIOTE3BI O B3aUMOCB3SX
(hM3HUYECKUX BEJINYWH;



—\camocrosTenbHO BBIOHpATh C€HOCOO pemieHHs y4eOHOH —(usHde-cKoit
3a7a4u (CpaBHEHHE HECKOJBbKMX BapUaHTOB pELICHUs, BBI-O0p HamOoiee
TIOJXOISIIIETO C YYETOM CaMOCTOSITEIBHO BBIJICIICH-HBIX KPUTEPHEB).

Bazoebie uccneoosamenvckue oeiicmeust.
—\ucnons30Bark BOITPOCHI KaK HCCIICI0BATEIIbCKUM WHCTPYMEHT ITIO3HAHUS,

—\IpPOBOAUTE MO CAMOCTOSATEIBHO COCTABICHHOMY ILTaHY OIBIT, HE-CIOXKHbIH
¢u3MdecKknii  IKCIIEPUMEHT, HeOONbIIoe HCCIeIOBaHnEe (PU3UIECKOTO
SIBJICHUS;

—\oueHnBaTh Ha IPUMEHHMOCTh W  JOCTOBEPHOCTh  HH(OPMAILHIO,
TIOJIYYEHHYIO B XOJI€ UCCIICIOBAHMS HITH DKCIIEPUMEHTA;

—\camocTosTensHO GopMyIHPOBaTH 060OIICHUS U BBIBOIBI IO Pe-3yJIbTaTaM
NPOBENEHHOTO HAOJFOCHYS, OIBITA, HCCICIOBAHIA; —\IIPOTHO3UPOBATh

BO3MOJKHOE JalbHEHIIee Pa3BUTHE (PU3UIECKUX MPOIIECCOB, a TAKKE
BBIJIBUI'aTh MPEIIOJIOKEHUS 00 UX pa3BUTUH
B HOBBIX YCJIOBUSIX M KOHTEKCTaX.
Paooma c ungpopmayueii:

—\NpUMEHATh Pa3IuYHBIC METO/bI, HHCTPYMEHTBI M 3alpOChI TPH MOUCKE U
orbope MH(OPMALMK WIM IAHHBIX C yYETOM MPEATIO-)KEHHOHW ydeOHOM
(dusndeckoii 3agauy;

—\aHanmM3HpOBaTh, CUCTEMATU3NPOBATH U WHTEPIPETHPOBATH UH-(OPMALIUIO
Pa3IMyuHBIX BUJOB U (hOPM MpPEACTaBICHUS;

—\caMoCTOSATEebHO ~ BBIOHPATh ONTHMAIBbHYIO (GOpMY MpeACTABIC-HUS
nHpopMalMM M WUIIOCTPUPOBATH pelIaeMble 3a/1a4d  HEe-CJIOXKHBIMHU
cXeMaMHu, narpaMMamMu, HHO# rpauKoi U UX KOM-OMHALIUSIMH.

yHMBepcaan bleé KOMMYHUKaTUBHbIE nencTeus

Obwenue:

—\B x0/1€ 00CYKIEHUS yUeOHOIO MaTepHraa, pe3ybTaToB Jabopa-TOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIPOCHI 10 CYLIECTBY 00-CY/1aeMOH TEMBI 1
BBICKA3bIBaTh WJIEH, HALICICHHBIC HA pellie-Hue 3aJa4H U [0/IepKaHue
6J1aroKeaTeIbHOCTH OOIIEHHUST, —\COMOCTaBISITH CBOU CYXICHHS C
CYXICHUSMH JPYTUX yYaCTHU-KOB JUaliora, 00HApYKUBATh pa3indne U
CXOJICTBO MO3HUIIMIT; —\BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX U
NHCbMEHHBIX TEKCTaX; —\IyOINYHO MPENCTaBIATh PE3YIbTAThI
BBINIOJTHEHHOTO (PU3UUECKO-

IO ONbITa (IKCIIEPUMEHTA, UCCIICAOBAHUS, IPOCKTA).
Cosemecmuas desamensHocms (COMPYOHUUECME0):

—\MOHNUMATB ¥ UCIIONIB30BaTh MPEUMYIIIECTBA KOMAHIHOW 1 HH/IN-
BHYyaJbHOW PaOOTHI MIPY PEIICHNH KOHKPETHOH (PU3NIECKOI TpOoOIeMEl;



—\NpyHUMAaTh LIENH COBMECTHOW AESITENbHOCTH, OPraHU30BBIBATh ACHCTBHS
o e€ JOCTIKEHUIO: pAaCHpenelsTh poyid, OO0CYXKIaTb IIPOLECCHl H
pe3yIBTaThl COBMECTHOH paboThl; 00001aTh MHEHHS HECKOJIBKHX JIFOJICH;

—\BBIMOHATE CBOKO YacTh PabOTHI, JOCTHIash KAUECTBEHHOT'O pe-3ylbTaTa Mo
CBOEMY HAIPaBJICHHUIO ¥ KOOPIUHUPYSI CBOU JICH-CTBHS C IPYTHMH WICHAMHI
KOMaH/Ibl;

—\oLeHNBATh Ka4eCTBO CBOErO BKIa#a B OOLIMII MPOAYKT MO KPUTES-PHSIM,
CaMOCTOSATENBHO C(HOPMYITUPOBAHHBIM yIACTHUKAMH B3a-MMOJICHCTBHS.

YHuBepcanbHble perynatuBHble AeNCTBUS

Camoopzauus'auwl:

—\BBISBIATH MPOOJIEMBI B JKH3HEHHBIX U y4EOHBIX CHUTyalUsIX, Tpe-OyOIuX
JUIs petieHus] PU3NUeCcKuX 3HaHUM;

—\OpI/IGHTI/IpOBaTLCiI B Pa3INIHBIX mnmoaxoaax MNPpUHATHUA peHIeHI/Iﬁ
(MHOMBHIYaNbHOE, TPUHSATHE pEIICHHS B TPYIIE, MPUHATHE pe-IICHUH
TPYIION);

—\caMOCTOSATENEHO COCTABIATh ANTOPUTM pelIeHHsT (PU3MUCCKON 3aauu WIn
IJIaHa HCCJIICAOBAHUA C y‘IéTOM HMCIOMINXCA peCyp-COB U COOCTBEHHBIX
BOSMO)I(HOCTGP'I, APTYMCHTHUPOBATh NpeAjiara-cMblC BapHaHThI pemeHHﬁ;

—\nenats BEIOOP ¥ OpPaTh OTBETCTBEHHOCTH 3 PEILEHHE.
Camokoumponns (pegexcus):
—\aBaTh aJIeKBaTHYIO OLIEHKY CUTYAI[MH M IPEUIAraTh IIaH €€ U3-MEHEHHST;

—\OOBSICHAT,  TPUYMHBI  JOCTHIKCHHS  (HEOOCTMIKCHWs)  Pe3yJbTaToB
NeSITeIbHOCTH, JIaBaTh OILICHKY IIPHOOPETEHHOMY OIIBITY;

—\BHOCHTh KOPPEKTHBBI B JCATEIHHOCTH (B TOM YHCIE B XOJ BBITOI-HEHUSI
(U3MYECKOr0  WCCIEOBaHMS WM IIPOEKTAa) Ha OCHOBE HO-BBIX
0OCTOSITENILCTB, W3MEHHUBIIUXCSl CHUTYallMd, YCTAHOBJIIEHHBIX OLIMOOK,
BO3HUKIINX TPYAHOCTEH;

—\oIleHMBATh COOTBETCTBHE PE3YJIBTATA LISITH U YCIOBUSM.

IMmoyuonanvHblil URMENTEKM

—\craBuTh ceOst HA MECTO IPYrOro YeIOBEKa B XOJIE CIOpa WITH JHC-KYCCHH

Ha HayYHYIO TeMY, TOHUMAaTh MOTHBEI, HAMEPEHHS U JIO-THUKY APYTOro.

Ilpunamue cebsn u opyzux:
—\npu3HaBaTh CBOE MMPaBO HA OMIMOKY MPH PELIEHUH (PU3MYECKUX 3a]a4 MK
B YTBEP)KACHUSIX HA HAYUHbIE TEMBI M TAKOE K€ MPaBo APYroro.



NPEOMETHbLIE PE3YJIbTATHI

7 knacc

IIpenMeTHBIC pe3ynbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPa)Xarth
c(hOPMUPOBAHHOCTH Y O0YYAFOIIUXCS YMCHHIA:

—\ucrnonp30BaTh  MOHATUS:  (QU3MYECKHE U XUMUYECKHE  SIBICHHS,
HAOJIOICHUE, IKCICPUMEHT, MOJEJb, THUIIOTE3a; CIUHUIIBI (PH3H-YSCKHX
BEJIMUMH; aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI Belle-cTBa (TBEpIOE,
KHUJKOE, Tra3000pa3HOE); MEXaHWYeCKoe JBIDKEHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSMOJUHEHHOE), TPACKTOPHUS, PaBHOJACHCTBYIOMIAs CHII,
nedopmanus (ympyras, IUTACTHYECKas), HEBECOMOCTh, COOOIIAIOIIUCCS
COCY/IbI,

—\paznuyate sBiaeHUs (AUQQy3us; TEMIOBOE IBIKCHUE YAaCTHIl BE-IIECTBA;
paBHOMEpHOE  [IBIDKEHHE, HEpPaBHOMEpPHOE  IBIDKCHHE;  HWHEPIHUS;
B3aMMOJICHCTBHUE TEJ; PAaBHOBECHE TBEPIBIX TENl C 3a-KPEIUVIEHHON OChIO
BpalicHUs,; riepeaada JaBJICHUA TBép}ILIMI/I TC-JIaMH, )XUJKOCTAMHU U I'a3aMU,
aTMoc(epHOE [aBIICHHE, IUIaBa-HHUE TEN, NPEBPAIICHUS MEXaHHIEeCKOMH
3Hepr1414) IO OINMCAHUI0 HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIO-IIHMX TaHHOE (PU3HYECKOE SIBICHHE;

—\pacno3HaBaTh NposIBICHHE H3YYSHHBIX QU3HMICCKHUX SBJICHUIH
B OKPYXKalOIIeM MHpE, B TOM 4HCIEe (DU3UYECKHE SBICHHSA B MPU-POJIE:
IIPUMEPHI ABWXKEHHA C PA3NIWYHBIMH CKOPOCTSMU B JKUBOW M HEXKHBOH
NIPUPOAEC; NEUCTBHUE CUJIBl TPEHUS B IPUPOAEC U TEXHU-KE; BIMSIHUE
aTMoc(epHOro JIaBJICHHs] Ha JKUBOM OpraHu3M; IUia-BaHHE PbIO; phlYark B
TeJIe YeJIOBEKa; IPU 3TOM IEePEBOIUTH MPAKTHUYECKYIO 3a/ady B ydeOHYIO,
BBIJICIISITh CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKN (PU3NUECKUX SIBICHUI;

f\OHI/ICI)IBaTI) N3Yy4YCHHBIC CBOMCTBa Ten U (I)I/I3I/I'—I€CKI/IC SABJICHUA, UC-TI0JIB3YS
(usnveckue BeIUUHHBI (Macca, 00bEM, IIIOTHOCTH BE-IIIECTBA, BPEMsl, Iy Th,
CKOPOCTb, CPEIHssi CKOPOCTh, CHJIa YIPY-TOCTH, CHJIa TSDKECTH, BEC Tela,
cuia  TpeHws, JaBieHue  (TBEPJO-TO  Tena, IKUIKOCTH, Tasa),
BBITAJIKUBAIOIIAs CHJIA, MEXaHHUYeCKas paboTa, MOIIHOCTb, IUICUO CHIIBI,
MOMEHT CHJIbI, KO3(D(DHUIMEHT TMOJE3HOr0 JEHCTBUS MEXaHHU3MOB,
KAHETHYECKass M ITOTEHIM-alIbHAs SHEPrusi); MpHU OIHMCAHWU MPABHIBHO
TPaKTOBATh (PH3H-YECKHUIA CMBICIT HCIOIb3yEMBIX BEIIMYHH, X 0003HAYCHUS
U eAu-HUIBl (U3NYECKAX BEIMYHH, HAXOIUTHh (POPMYIBI, CBSI3BIBAIO-IIIHC
JAHHYIO (PH3HYECKYIO BETHINHY C JPYTUMH BEIHYUHAMU, CTPOUTH TpapUKU
N3Y4YCHHBIX 3aBUCUMOCTEN q)I/ISI/I‘-IeCKI/IX BCJIIM-YUH,

—\xapakTepu3oBaTh CBOWCTBa Tel, (U3MYECKHE SBICHHS M MPOLEC-ChI,
HCTIONB3YS MPaBHIIA CIOKEHUSI CHUT (BIOJIb OIHOI MPsIMOit),



3akoH ['yka, 3akon [lackams, 3akoH Apxumena, MPaBHIO PaBHO-BECHUS
peruara (00Ka), «30JI0TOE€ TIPaBHIO» MEXaHUKH, 3aKOH CO-XPaHCHHUS
MEXaHUYCCKOW HHEPruu; TMPU 3TOM JaBaTh CIIOBECHYH) (OPMYIHUPOBKY
3aKOHA U 3aIHCHIBATh €r0 MaTEMAaTHYECKOE BhI-PaKCHUC;

—\0oOBACHITH (PU3HUECKHE SBICHHS, IPOLIECCH U CBOMCTBA TE,
B TOM 4YHCIE€ U B KOHTEKCTE€ CUTyallMil NPaKTUKO-OPHEHTHPOBAH-HOTO
XapakTepa:  BBIABIATH  NIPHUYUHHO-CICACTBEHHBIC  CBSI3H,  CTPOMUTH
oOBsicHeHHEe M3 |—2 JIOTHYECKHX IIaroB C OMopod Ha 1—2 M3yYEHHBIX
CBOICTBA (PU3NYECKUX SIBICHUH, PU3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

—\pemrath pacuérHble 3amaun B 1—2 AeicTBHS, UCIIONB3YS 3aKOHBI
u (opMmyisl, cBsi3pIBaronMe (U3NYECKHE BEIWYMHBI: Ha OCHOBE aHaJIH3a
YCIIOBUSI 33Ja4Ml 3aIMChIBaTh KPaTKOE YCIIOBHE, MO -CTaBIIATh (PU3UUECKHE
BEIMYUHBI B (OPMYIBl M TPOBOIUTH PAC-4EThI, HAXOAWTH CIIPABOYHBIC
JlaHHBIE, HEOOXOANMBIE IS pele-Hus 3ajad, OLCHUBATh PEATMCTUIHOCTD
MOTY4EHHON (U3MUe-CKON BEITMIHMHBI;

—\pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXKHO PEHIMTh MPH MOMOIIN
(U3MYECKNX METO/IOB; B OIMCAHUU MCCIIEAOBAHNS BBLACIATH IPO-BepsieMOe
ImpeamnosioxkeHue  (TUIOTE3y),  pa3iuyaTb M HMHTEpIpe-THPOBATh
TIOJTYYSHHBIH Pe3yJIbTaT, HAXOANUTh OIIHOKU B XO/E OIBITA, JIENaTh BEIBOIBI
II0 ero pe3yJbTaram;

—\NpOBOANTH OMBITHI MO HAOMIOACHHUIO (GU3HUICCKUX SBICHHHA  HJIH
¢usnyecknXx CBOMCTB Tel: (OPMYJIMpPOBaTh HpOBEpSEMbIE  Ipea-
MIOJIOXKEHNSA, COOMpPaTh YCTAaHOBKY M3 IPEIIOKEHHOTO 000pynoBa-HHUA,
3aIMChIBATh X0/ OIbITa U (POPMYIIMPOBATH BBHIBOABI;

—\BBIIOJHATH NPSIMBbIE H3MEPEHHS PACCTOSIHHS, BDEMEHH, MacChI Tela,
00bEMa, CHJIBI U TEMIIEPATYPhI C UCIOJIb30BAHUEM aHAJIOTO-BbIX U IIU(PPOBBIX
pUOOPOB; 3aIMCHIBATH TIOKa3aHUs IPUOOPOB

¢ y4€TOoM 3alaHHO# aGCOMOTHOM MOTPEITHOCTH U3MEPEHHI; —\IPOBOIUTH

nccIeJ0BaHNE 3aBUCUMOCTH OJTHOM (PU3HMUECKOH BE-INYMHBI OT APYTOif C

UCTIONIb30BAHUEM NPSMBIX N3MEpEeHNIT (3a-BUCUMOCTH ITyTH PaBHOMEPHO

JIBHDKYILIETOCS TeJla OT BPEMEHH JBIDKEHUS TeNa; CHIIBI TPEHUS CKOJIBXKEHUS OT

CHJIBI JTABJICHUS, Ka4eCcTBAa 00pabOTKH MOBEPXHOCTEH T U HE3aBUCUMOCTHU

CHWJIBI TPEHUS OT MJIOMIAN CONPUKOCHOBEHUS TEI; CUJIBI YIPYTrOCTH OT

YUIMHEHUS TIPY>KUHBI; BBITAJTKUBAIOIIEH CHIIBI OT 00bEMA MOTPY->KEHHOM

YacTH TeJa M OT IJIOTHOCTH XHUIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH TeJa,

OT TITyOWHBI, Ha KOTOPYIO TOTPYKEHO TEJIO; YCIOBUH IUIaBaHUS TeJl, YCIOBUH

paBHOBECHsI pbluara 1 0JI0KOB); y4acTBOBATH B INIAHUPOBAaHUH y4eOHOTO

HCCIIeIOBaHUs, COOU-



paTh YCTAaHOBKY U BBIIIOJIHSITH U3MEPEHUSI, CIEAYsI IPEAI0KEH-HOMY IIJIaHy,
(¢UKcHpOBaTh  PE3yJabTAaThl MOJYYEHHOW 3aBUCHMO-CTH  (DM3MUYECKHX
BEJIMYMH B BUJE NMPEIIOKECHHBIX TaOINI U Tpa-(hHUKOB, €JIaTh BBIBOJBI 10
pe3yabpTaTaM UCCIIEJ0BaHUS;

—\poBOANTE KOCBEHHBIE H3MEpPCHHSI (U3MIECKUX BEIMYHH (IUIOT-HOCTDH
BEIECTBA JKUIKOCTH M TBEPAOTO TENa; CHJIA TPEHUS CKOJIb-KCHUS;
JaBICHUE  BO3AyXa; BHITAIKMBAIOIIAs  CWA, JICHCTBYIO-Ias  Ha
MOTPYKEHHOE B KHIKOCTH TENO; KOI(P(PHUIHMEHT MONE3HO-TO AEHCTBUA
MPOCTBIX ~MEXaHU3MOB), CJHEHysl MPEATOKEHHOW WHCTPYKLHUH: TIpH
BBIIIOJTHEHUH HM3MEPEHHH COOMpaTh SKCHEPH-MEHTAJIbHYIO YCTAaHOBKY M
BBIUUCIIATH 3HAUCHUE HUCKOMOM BENH-YHHBI;

—\cobronaTh paBuiia TEXHUKH GE30TIACHOCTH TPH paboTe ¢ 1a00-paToOpHBIM
000pyI0BaHUEM;

—\yKka3pIBaTh NPUHIHUIBI JICHCTBHA MPHOOPOB M TEXHHYECKHX YCTPOUCTB:
BECHl, TEPMOMETp, AWHAMOMETp, COOOMIAIOIIHMECS CO-CyIbl, OapoMerp,
pbluar, HOABIKHBINA W HEIIOBIKHBIN OJIOK, Ha-KJIOHHAS INIOCKOCTH;

—\xapakTepu30BaTh IPUHIIUITBI JEUCTBUS H3YUYECHHBIX TPUOOPOB
U TEXHUYECKUX YCTPOWCTB C OMOPON Ha WX OMUCAHUsI (B TOM YHC-IE:
MOIIAMHUKN, YCTPOMCTBO  BOJOMPOBOMAA, THAPABIUYECKUN  Ipecc,
MaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), HC-TIOJIb3YsI 3HAHUS
0 CBOMCTBax (PM3UUCCKUX SBJICHUN U HEOOXOU-MbIe (PHU3MICCKHE 3aKOHBI U
3aKOHOMEPHOCTH;
—\pUBOAKTE MPUMEPBI / HAXOIUTH HHPOPMAIHIO O IPUMEPAX
MIPAKTUIECKOTO MCITOIh30BAHUS (PHU3UUCCKUX 3HAHHI B TIOBCEA-HEBHOW KU3HU
UL obecTiedeHrst 6e30MacHOCTH IIPH OOpaIIleHUH
¢ mpubOpaMu U TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 370-POBBS U
COOJTFOICHHSI HOPM IKOJIOTUYECKOTO MOBEICHHSI B OKPY-JKaroIIel cpee;

—\ocymiecTBIsSITE 0TOOP HCTOYHHUKOB HH(OPMAIHH B ceTr MHTEpHET
B COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpocoM, Ha OCHOBE
UMEIOIINXCS 3HAHMH W TyTEM CpaBHEHMS pPa3IUYHBIX HCTOYHH-KOB
BBIJICIATh MH(OpMaIUIO, KOTOpas SIBJSIETCS] POTHBOPEUU-BOI MIIM MOXKET
OBITh HEZJOCTOBEPHOM;

—\ICI0NTB30BaTh TIPH BBITIONHEHUH YUEOHBIX 3aJaHAM HAYYHO-TIO-ITYJSIPHYTO
JIUTEpaTypy (U3MYECKOTO COAEpIKaHUs, CIPaBOYHBIE MaTepUallbl, PECypChI
cetd HMHTepHeT; BiameTh NpUEMaMH KOH\ CIIEKTHPOBAaHHS TEKCTa,
mpeobpa3oBaHus HHOPMAIMH U3 OHOI 3HAKOBOH CHCTEMBI B IPYTYIO;

—\co3nmaBath cOOCTBEHHbBIC KpaTKHE MHChbMEHHBIC M YCTHBIE COOOIE-HHUs Ha
OCHOBE 2—3 MCTOYHHUKOB HH(pOPMAINU (PU3UIECKOTO CO-



JICpIKaHMsl, B TOM YHCIIE IyOIMYHO JeaTh KpaTKHe COOOLIeHHs

0 pe3yJIbTaTax MPOEKTOB WM yUCOHBIX UCCIECAOBAHMUIL; IPU 3TOM I'PAMOTHO
UCIIONIb30BaTh M3YYCHHBIH MOHATHHWHBIN ammapar Kyp-ca (QH3HKH,
CONPOBOXKJATh BEICTYIJICHHUE NMPEe3eHTalUeH;

—\npy BBHIMOJHEHWH YYeOHBIX MPOCKTOB M HCCICHOBAHUN pacrlpee-yisiTh
0053aHHOCTH B TPYIIIE B COOTBETCTBHM C IIOCTaBJICHHBIMHU 3aJadaMu,
CIeIUTh 3a BBINIOJHEHHWEM IUlaHa JAEHCTBUM, aJeKBaT-HO OLCHUBATh
COOCTBEHHBIH ~ BKJIAA B  JICITENBHOCTh  TPYIINbI,  BBI-CTPAaWBATh
KOMMYHUKAaTHBHOE B3aUMOACHCTBUE, yIUTHIBASI MHE-HUE OKPYKAIOIINX.

8 knacc

IIpenMeTHBIC pe3ynbTaThl Ha 0a30BOM YPOBHE IIOJDKHBI OTpaKaTh
c(OpPMUPOBAHHOCTB Y 00YUAIOIIUXCS] YMEHHH:

—\ucnonb30BaTh MOHATHS: Macca W pa3Mepbl MOJICKYII, TEIUIOBOE BIKCHUE
aTOMOB M MOJIEKYJ, arperaTHBIE COCTOSHUS BEIECTBA, KPUCTANINYECKHAE U
aMOp(QHBIC Teja, HACHIICHHBI M HEHACHI-CHHBIA Map, BIAXKHOCTh
BO3/lyXa; TEMIIEpaTypa, BHYTPECHHSAsS 3HEPIUs, TEIUIOBOM JBUIaTEIlb;
3JIEMEHTAPHBIN AIEKTPUUECKUH 3apsijl, IEKTPUIECKOE 110JI€, IPOBOJHUKH U
JUAJIEKTPUKH, ITO-CTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;

—\paznuyate sBiaeHUS (TEIUIOBOE pACIIMPEHHE/CKATHE, TEIUIoNe-peaaya,
TEIJIOBOE PAaBHOBECHE, CMAyMBaHHE, KAMWIUISAPHbBIC SB-JICHUS, UCIIAPEHUE,
KOHJIeHCallus, TUIaBlieHUue, KpUcTaUIu3anus (OTBEpJeBaHUE), KUIICHUE,
Teruionepeiaya (TEmIOMpOBOAHOCTD, KOHBEKIHS, H3JTyYeHHUE);
QNIEKTPU3ALUS TeJl, B3aUMOJICHCTBHE 3apsJiOB, JACHCTBUS DIIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKa-HHE, B3aUMOJICUCTBUE MATHUTOB, JEUCTBHE
MAarHUTHOT'O IOJISI Ha MPOBOIHUK C TOKOM, 3JIEKTPOMATHUTHAS MHIYKIIHS)
[0 OMH-CAHHI0O MX XapaKTepPHBIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOH-
CTPUPYIOIIUX TaHHOE (PU3MIECKOE SIBIICHHE;

—\pacrno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (DHU3HUECKUX ABICHUM

B OKpY)KalolleM MHpE, B TOM YHCICe (U3NYECKUE SIBICHUS B IPH-POIC:
MIOBEPXHOCTHOE HATSDKEHHWE W KaMWUISIpHBIE SIBICHUS B IPUPOJIE,
KpUCTaIbl B Tpupojae, usnyuenue CoiHIA, 3aMep3a-HHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa30oBaHUE POCHI, TyMaHa, UHEsI, CHETa; DJIEKTPUICCKUE
SBIIEHUSI B aTMocdepe, dJIEKTPHUE-CTBO KMBBIX OPTraHU3MOB; MAarHUTHOE
moyie 3emun, Ipei¢ TOIF-COB, POJb MATHHTHOTO TOJS JUIS JKH3HH Ha
3emiie, NOJISPHOE CU-SHUE; MPU ITOM MEPEBOJIUTH NMPAKTUUECKYIO 33/1auy B
y4eOHYI0, BBLICIATH CYNICCTBEHHBIC CBONCTBA/TIPHU3HAKN (PU3HUYCCKUX SIB-
JICHWH;



—\omuChIBaTh M3yUEHHBIE CBONCTBA TeN U (DU3UUECKHE SIBJIICHHS, UC-TIOJB3YsI
(u3nvecKre BEIMYHMHBI (TEMIICPATypa, BHYTPCHHSS JHEPIHs, KOJUYCCTBO
TEIUIOTHI, yIelibHas TEIUIOEMKOCTh BElIE-CTBA, YyJAENbHAs TeIoTa
[UIABJICHHS, YJeJbHAs TeIoTa Napoo0-pa3oBaHMs, YAENbHAsl TEIIOTa
CrOpaHUs TOIUIMBA, KOI(PQUIM-CHT TOJC3HOTO JCHCTBHS TEIUIOBOM
MAIlIMHbI, OTHOCHUTEINIbHAS BIAXKHOCTh BO3/yXa, JJICKTPUUICCKU 3apsijl, CHria
TOKa, OJICK-TPUYECKOE HANpPSDKEHHE, COMPOTHBICHUE  IMPOBOTHHKA,
YIIENBHOE COMPOTHBIICHHUE BEIECTBA, pad0Ta M MOIIHOCTD 3JICKTPUUIECKOTO
TOKa); TPH ONUCAHHU TPABHIBHO TPAKTOBATH (PU3MUCCKUN CMBICIT
UCTIONb3yEMbIX BEJTHYHMH, 0003HAUCHHS U SMHUIIbI (DU3U-YECKUX BEIHUHH,
HaXOJHUTh (DOPMYIIbI, CBS3BIBAIOIINE MAHHYIO (DU3MYECKYI0 BEIHYHHY C
JPYTUMH BEJIMYUHAMHU, CTPOUTH Tpau-Ku U3YyYCHHBIX 3aBUCHMOCTEH
(U3NIECKUX BEIHINH;

—\xapakTepu3oBaTh CBOWCTBA Tel, (H3MYECKHE SBICHHS H MPO\ IECCHI,
UCTIONB3Ysl OCHOBHBIE IIOJIOKCHHUS MOJIEKYJISIPHO-KHHETH-9ECKOH TEOpHHU
CTPOEHHUS BEIIeCTBA, IMPUHIMII CYNEPHO3UINH TMOo-Jeil (Ha KauyecTBEHHOM
YPOBHE), 3aKOH COXPaHCHHMS 3apsina, 3a-KoH OMa I yJacTKa IIeIH, 3aKOH
Jlxoyns—JleHna, 3akoOH COXpaHEHMs JHEpPrMM; IIpU 3TOM [aBaTh
CIIOBECHYIO (DOPMYJIMPOB-Ky 3aKOHA M 3aIlMCHIBATH €r0 MaTeMaTHYECKOE
BBIPaKECHUE;

—\0OBsICHATH (hU3MUIECKHE IPOILIECCHI M CBOWCTBA TEJ, B TOM YHCIIC
U B KOHTEKCT€ CHUTyallMi MPAaKTHKO-OPUEHTHPOBAHHOIO XapakTe-pa:
BBISBJISIT IIPHYMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH O0BsiC-HEHUE U3 1—2
JIOTHYECKUX IIaroB ¢ OMOPOH Ha 1—2 W3YYEHHBIX CBOWCTBA (pr3mYEecKHX
SIBJICHUH, (PU3MYECKNX 3aKOHOB HIIH 3aKO-HOMEPHOCTEH;

—\pemiath pacuérHble 3agaun B 2—3 AeiCTBHS, UCIIONB3YS 3aKOHEI
u (opmyisl, CBsI3bIBAIONINE (DU3NYECKHE BEIMYMHBI: Ha OCHOBE aHAIM3a
YCIIOBHUSI 33/1a4M 3allMChIBATh KPAaTKOE YCIIOBHE, BBIAB-JISITH HEIOCTATOK
JaHHBIX UL pelIeHHs 3ajadd, BHIOMpATh 3aK0-HBI M (HOPMYJIBI,
HeoOXoanMmble Uit €€ peleHus, NMPOBOAWTH pac-4éThl W CPaBHHUBATDH
MOJy4YeHHOE 3HaueHne (PU3NIECKON BEJIMYHM-HbI C U3BECTHBIMHU JIaHHBIMHU;

—\pacno3HaBath TPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH OMOIIU
(M3HUECKUX METOJIOB; WCIOJB3ysl OINMCAHUE WCCIEIOBAHUS, BBI-ICIAThH
[IpOBEpsieMOE  MPEANOJIOKEHHE, OLCHUBATh MPaBWIBHOCTh  HOPSAKA
MIPOBEJIEHUST UCCIIEIOBAHMUS, AETIaTh BBIBOJIBI;

—\pOBOUTH OMBITHI 10 HAOTIOJEHUIO (PU3NUECKUX SIBICHUI WITH
(br3rUecKUX CBOMCTB TeN (KalMUIIpHBIE SBJICHISI, 3aBUCIMOCTD JaBJICHUS
BO37yXa OT €ro 00BEMa, TeMITepaTypsl; CKOPOCTH MPO-



ecca  OCTHIBAHWS/HATPEBAHUS TMPH  HM3IYYCHHH OT [BeTa  H3JIy\
YaIOLIEH/TIOTIIOIIAlONIeH MOBEPXHOCTH; CKOPOCTh HMCHApEHUsi BO-IAbI OT
TeMIepaTypbl KUIKOCTU U IJIOMAAN €€ OBEPXHOCTH; dIEKTPU3AIMs Tel U
B3aMMOJIEHICTBHE BJIEKTPUUECKUX 3apsioB; B3aHUMOJAEHCTBHE MOCTOSHHBIX
MarHUTOB, BU3YyalW3allMs Mar-HUTHBIX TI0JIEH MOCTOSHHBIX MarHUTOB;
JCHCTBHS MAarHWTHOTO TIIONII Ha IIPOBOAHHUK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa, CBOW-CTBAa JJIEKTPOJBHUTATENs IOCTOSHHOTO TOKA):
(hopMyIHpOBaTh MPOBEPSIEMBIE IPEINONOKEHNS, COOMPATh YCTAaHOBKY U3
MIPEATIO-)KEHHOTO 00OpYZOBaHMUS; ONMCHIBATH XOJ ONbITa M (OPMYIHPO-
BaTh BBIBOJIBI;

—\BBIMIOJTHATD HPSIMBIC H3MEPEHHS TEMIIEPATYPbl, OTHOCHTEIBHON BIa)KHOCTH
BO3IyXa, CHJBl TOKa, HAINPSXKEHUA C HCIOJIb30BAaHU-EM aHAJIOTOBBIX
npuOOpOB M JAaTYMKOB (DM3UUECKHX BEJIWYMH; CPAaBHUBATH PE3YJIbTATHI
U3MEpeHnH ¢ yIETOM 3aJaHHON a0CO-JIFOTHON ITOTPEIIHOCTH;

—\IpoOBOANTH HCCIIEIOBAHNE 3aBUCHMOCTH OIHOMN (GU3HUECKO# Be-THUUHBI OT
Jpyroi ¢ HCHOJB30BaHHEM MPSMBIX M3MEpPeHUHl  (3a-BHCHUMOCTh
COTPOTHUBIIEHUS] MPOBOJHHKA OT €ro MJJIUHBI, IUIOMAAM IIOIEPEYHOro
CEYEHUs U yAENBHOIO CONPOTUBIICHUS BELIECTBA MPOBOJHMKA; CHIBI TOKA,
HAYIIETO0 4Yepe3 MPOBOAHMK, OT HANpsA-)KEHUS Ha IPOBOJHUKE;
HCCIIEIOBAaHNE MOCIEA0BAaTENIbHOTO W MAa-paUIENIbHOTO  COEAWHEHHN
MIPOBOIHUKOB): IUIAHUPOBATh MHCCIEN0-BaHUE, COOMPATh YCTaHOBKY H
BBINOJHATh HW3MEPEHUs, cIedys NpeAIoKeHHOMY IUIaHy, (HUKCHPOBAThH
Pe3yNbTaThl MOJMY4YEHHOH 3aBUCUMOCTH B BUjie TaOmuUIl ¥ rpaKoB, AenaTh
BBIBOJIBI 110 pe-3yJIbTaTaM HCCIIEOBaHUS;

—\MpoBOANTh KOCBEHHBIC H3MEPCHUsT (PU3UUCCKUX BeNHUYHMH (yAeib-Hast
TEIIOEMKOCTh ~ BENIECTBA, COMPOTHBJIEHWE IPOBOJHKMKA, pa-00Ta |
MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBAThH HM3MEpE-HUs, COOUPAThH
OKCIIEPUMEHTAIBLHYIO YCTAHOBKY, CIEAys TPEIIO-KEHHOM HHCTPYKIINH, W
BBIYUCIIATH 3HAYCHUEC BCIIMYHHBI,

—\co6ronaTh paBuiia TEXHUKN GE30IIaCHOCTH TIPH paboTe ¢ 1ab0-paToOpHBIM
000pyI0BaHUEM;

—\xapakTepH30BaTh MPUHIMITBI JEHCTBHS H3YYCHHBIX TPUOOPOB
M TEXHHYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHUSA (B TOM dHC-JE:
cHUCTeMa OTOIUICHHWS JIOMOB, THTPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJIBTMETP, CUYETYMK OIJIEKTPUIECKOW HDHEPTUH, IJIEK-TPOOCBETHTEIbHbBIC
npubOpBI, HArpeBaTENIbHBIC AJIEKTPONPUOOPhI (IIPUMEPBI), dJIEKTPUUECKUE
MPEIOXPAHUTEIH; JIEKTPOMATHUT, JJIEKTPOIBUTATENb MMOCTOSHHOTO TOKA),
UCIIOJB3Ysl 3HAHUS O



CBOHMCTBaX (PM3MUECKUX SBJICHUN U HEOOXOAMMBIE PU3NICCKUE
3aKOHOMEPHOCTH;

—\pacrno3HaBaTh MOPOCTHIE TEXHUYECKHE YCTPOHCTBA W H3MEPHUTEIh-HbIE
mpubOpBl MO CXEMaM W CXCMATHYHBIM PUCYHKaM  (KHIKOCT-HBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETp, BUraTeilb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT); COCTABJIATh CXE-Mbl AJIEKTPUUECKHX
Leneil ¢ MmoC/ieI0BAaTeNIbHBIM M Mapaijieib-HbIM COSIUHEHUEM SJIEMEHTOB,
pasznuuasi ycJaoBHbIE 0003HAUEHHS JIEMEHTOB JJICKTPHUECKUX I[ETIei;

—\[pHBOAXTH IPUMEPHI/HAXOIUTH HH(POPMALIHIO O MPHIMEPAX MPakK-
THUYECKOTO UCIIOJIb30BaHMs (PU3MUECKUX 3HAHUH B OBCETHEBHOW JKU3HH IS
obecrieueHns1 6€30MaCHOCTH TPU OOpAIEHIH C IPHO0-paMH U TEXHHICCKIMU
YCTPOMCTBaMH, COXpaHEHHS 37I0POBbS

U CcOOJIIOJICHUSI HOPM HKOJIOTHYECKOT0 MOBEACHHS B OKpYXKaIOIEeH cpene;

—\ocymecTBIATh MOUCK HHPOPMANH (PH3NIECKOTO CONCPIKAHUS
B ceTd IIHTepHET, HA OCHOBE MMEIOILMXCSI 3HAHUW U IYTEM CpaB-HEHUS
JIOTIOJTHUTENBHBIX MCTOYHUKOB BBIACISATH HH(POPMAIHIO, KOTOpPas SBISIETCS
MIPOTUBOPEUYHBOH HIT MOXKET OBITh HEJIOCTO-BEPHOIL;

—\icnoNp30BaTh MPH BBHINOJHEHHN YYEOHBIX 3alaHUH HAyYHO-IO-ITYJISPHYIO
JIUTEpaTypy (BU3MYECKOTO COAEPIKAaHUs, CIIPaBOYHBIE MaTepUalibl, PECyPCHI
cetu VIHTepHeT, BiageTh NpUEMAMU  KOHCIIEKTUPOBAaHMA  TEKCTa,
npeoOpa3oBaHus MHGOPMAIH U3 OJHON 3HAKOBOI CHCTEMBI B APYTYIO;

—\co3naBarh COOCTBEHHBIE MHCHMEHHBIE M KPaTKHE YCTHBIE COOOIIE-HUSI,
0000mas wHQOpPMAIMI0 W3 HECKONBKHX HCTOYHHUKOB (PH3H-YECKOTO
COICpXKaHMs, B TOM UHCIE IIyONUYHO TMPEICTaBIATh pe-3yJIbTaThl
MIPOSKTHON HWJIM HCCIIECOBATEILCKON AEATEIIbHOCTH; MPH 3TOM TPAMOTHO
HCTIONB30BaTh HM3YYCHHBIM TMOHATUHHBINA am-mapaT Kypca (HU3UKH,
COIPOBOXKIATh BBICTYIIEHHUE TPe3eHTa\ [IHEH;

—\npy  BBIMOJHEHWH Y4eOHBIX TMPOEKTOB W HCCIEAOBaHUN (HU3MUIE-CKHUX
MIPOIIECCOB paclpesieNiaTh OO0S3aHHOCTH B TPYIIE B COOTBET-CTBUH C
MIOCTaBJIEHHBIMU 33Jla4aMU, CICAUTH 3a BBINOJHEHHEM IIJIaHa ACUCTBUH U
KOPPEKTHPOBaTh €ro, aJeKBAaTHO OIEHMWBaTh COOCTBEHHBIM BKJIJ B
JESITeIbHOCTD IPYIIIbI; BEICTPAUBAaTh KOM-MYHUKAaTUBHOE B3aMMOJIEHCTBHE,
TIPOSIBIISISE TOTOBHOCTB pa3pe-IuaTh KOHQIIUKTHIL.



9 knacc

[IpeameTHble pe3ynbTaThl Ha ©0a30BOM YpPOBHE JOJDKHBI OTpakaTb
c(OpMUPOBAHHOCTB Y 00YYAIOIIUXCSI YMEHHH:

—\icnonp30BaTh TMOHATHA: CHCTEMa OTCYETa, MaTepHalbHAs TOYKa,
TPaeKTOpHUs, OTHOCHTEIHFHOCTh MEXAHHMUYECKOTO IBIKCHUS, Ae-(popMamus
(ynpyrasi, miactudyeckas), TpEHHe, LEHTPOCTPEMH-TEIbHOE YCKOpEHHE,
HEBECOMOCTh W IEPErPy3KH; LEHTP TSDKE-CTH; aOCOIIOTHO TBEPHOE TEIo,
LEHTpP TSHKECTH TBEPJOrO Teljla, paBHOBECHE; MEXaHHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(pa3-ByK M YIbTPa3BYK; 3JIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JIEKTPO-MarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M IaJbHO30PKOCTH,
CHEK-TPBI UCIYCKaHUs U IOTJIOIIEHHMS; anb(a-, 0eTa- ¥ raMMa-u3Iyde-Hus,
W30TOIIBI, SIJICpHAst SHEPTeTHKA;

—\paznuyats siBiIeHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIH-HEWHOE
IBIDKEHHE, PAaBHOYCKOPCHHOE MPSIMOIMHEHHOE IBIKE-HIE, CBOOOTHOE
NajJieHue TeJl, PABHOMEPHOE JABUKEHUE IO OKPYXK-HOCTH, B3aUMOJIECHUCTBUE TEJI,
PCaKTHBHOE JBIKCHHE, KOJcOa-TeIbHOE IBHKCHUE (3aTyXalOIIUe 1
BEIHY’)KJICHHBIEC KOJICOaHNUs), PE30HAHC, BOJTHOBOE ABIDKCHHE, OTPaKCHUE
3BYyKa, IPSIMOJIMHEN-HOE PACIIPOCTPaHEHNE, OTPAKEHUE U MPEIOMIIEHUE CBETA,
0JI-HOE BHYTPEHHEE OTPaKEHUE CBETa, pa3sioKeHUe OeJIoro ceera

B CHCKTP U CJOXXEHHE CIEKTPAIbHBIX I[BETOB, MAWCIICPCHS CBETa,
€CTeCTBCHHAsI PaJUOAKTUBHOCTh, BO3HHKHOBEHHE IIMHEHYATOTO CIIEKTpa
M3ITyYEHUs1) 10 ONMCAHUIO UX XapaKTEePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PHU3HUECKOE SB-JICHUE;,

—\pacro3HaBaTh POSIBIICHUE U3YUEHHBIX (DU3UUECKHX SIBICHHUIM

B OKpyXaromeM mupe (B ToOM uucie (Qu3uvecKkue SBICHUS B TPU-POJIE:
NPWINBBI U OTJIUBBL, JABWKEHUE MaHeT CONHEYHONW CUCTE-Mbl, PEAaKTUBHOE
JNBJKEHHE JKUBBIX OpPraHM3MOB, BOCIPHUSATHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHHE, CEeIiCMUYeCKHe BOJHBI, I[y-HaMH, 3XO0, LBETa Tell,
ONTHYECKHE SIBJIIEHHS B MPUPOJE, OHOJIO\ THUECKOE JEHCTBHE BHIAMMOIO,
yIbTPaQHUOIETOBOr0O M PEHT\ TEHOBCKOIO W3JIyYeHUH, €CTECTBEHHBIN
PaaMOaKTUBHBIA ()OH, KOCMUYECKHE JIyYd, PAJAUOAKTHBHOC HU3IYUCHUE
NPUPOAHBIX MHU-HEpAJOB; JEHCTBUE pPaJMOAKTUBHBIX HW3JIyYEeHUH Ha
OpraHu3M dUe-JOBeKa), MPU ITOM TNEPEBOAWTH MPAKTHUECKYIO 3a1ady B
y4e0-Hy0, BBIICIITH CYIICCTBEHHBIC CBOWCTBA/TMIPU3HAKH (PHU3HYE-CKUX
SIBJICHUM;

—\onHChIBaTh H3yYEHHBIE CBOMCTBA TEN U (HH3MYCCKHE SBICHHS, UC-TIOJIB3YS
(hmu3nvecKre BeIMIHNHBI (CpeIHAS M MTHOBEHHAS CKO-POCTH TEJIa pH
HEPaBHOMEPHOM JBUKECHHUH, YCKOPEHUE, IIEpEMeE-



IIEHNEe, IyTh, YIJIOBas CKOPOCTh, CHJA TPEHHs, CHJIA YHNPYTOCTH, CHIA
TSDKECTH, YCKOpPEHHE CBOOOJHOIO IajieHus, BeC Tejla, WUM-IYJbC TeJa,
UMITyJIbC CWJIBI, MEXaHH4YecKas pabdoTa W MOIIHOCTb, IOTEHIHMAIbHAS
SHeprus Tena, MOAHATOTO HaJ IOBEPXHOCTHIO 3E€MIM, MOTEHLUAIbHAs
SHEPTHs CKATOH MPYKUHBI, KHHETHYIE-CKasi YHEPT UL, TIOJIHAsI MEXaHNIECKast
SHEPTHsl, IEPUOJ] U YaCTOTa KOJIeOaHUi, UINHA BOJIHBI, TPOMKOCTH 3ByKa M
BBICOTa TOHA, CKO-POCTh CBETAa, IOKAa3aTeNb IMPEJIOMJIECHUS Cpeibl); MpHU
ONMCAHUM NPABWIBHO TPAKTOBaTh (HU3WIECKUIl CMBICI HCIIOJIB3yEMBIX
BeNU-YMH, OOO3HAUCHMS W EAMHHIBI (PU3NYECKUX BEIWYHMH, HAXOIUThH
(opMyIIBI, CBS3BIBAIONINE NAHHYIO (U3HYECKYIO BEIHYUHY C APY-THMH
BEJIMYNHAMH, CTPOUTH TPa(UKU H3YUEHHBIX 3aBUCHMOCTEH (HH3MUYECKUX
BEJINYNH;

—\xapakTepu3oBaTh CBOWCTBa Tel, (U3MYECKHE SBICHHA M IPOLEC-CHI,
UCTIONB3Ysl 3aKOH COXPAHCHMS SHEPTUH, 3aKOH BCEMHPHOTO TITOTECHUS,
MPUHIUI CYNEPHO3ULMH CHJ, NPUHIUI OTHOCUTENb-HOCTH [amunes,
3aKkoHBl HBIOTOHA, 3aKOH COXpaHEHHs HMIIyNb-Ca, 3aKOHBI OTPaKEHHUS U
TIPEJIOMIICHUSI CBETA, 3aKOHBI COXPaHE-HUS 3apsAA0BOTO U MacCOBOTO YHCET
NPU SIACPHBIX PEaKLUsAX; NPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIHChI-BaTh €70 MAaTEMAaTHUECKOE BBIPAKEHUE;

—\0OBsICHATH (hU3MUIECKHE IPOLIECCHI M CBOWCTBA TEJ, B TOM YHCIIC
U B KOHTEKCT€ CHUTyallMi MpPAaKTHKO-OPUEHTHPOBAHHOIO XapakTe-pa:
BBISBJISIT IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsiC-HEHUE U3 2—3
JIOTHYECKUX IIAroB ¢ OMOPOH Ha 2—3 HM3YYEHHBIX CBOMCTBA (pU3MUECKHX
SIBJICHUH, (PU3MYECKNX 3aKOHOB HITH 3aKO-HOMEPHOCTEH;

—\pemiate pacuérHple 3agayd (OMMparoIIMecs Ha cHCTeMy u3 2— 3
ypaBHEHHI), MCIIOJIB3Ysl 3aKOHBI U (hOpMyIIbl, CBS3bIBAIOLINE (HU3MYECKUE
BEJIMYMHBI: HA OCHOBE aHajJM3a YCJIOBMS 3aJadll 3a-TIUCHIBATh KpaTKoe
YCIIOBHE, BBIABIATH HEJOCTAIONINE WJIM M30BI-TOYHBIC JaHHBIE, BBIOMPATH
3aKOHBI M (POPMYJIbI, HEOOXOJUMBIE ISl PELICHHS, ITPOBOANTH PACUETHI U
OLICHUBATh PCATUCTUYHOCTD MOJIYYE€HHOT'O 3HA4YCHUA Q)HSH‘IECKOIZ
BEJIMYMHBI;

—\pacno3HaBaTh TPOOJEMBI, KOTOpPbIE MOXKHO pELIMTh MpPU [TOMOIIN
q)I/I3I/I‘{CCKI/IX METOAOB, HCIOJIB3Yyd OIMMCAHWE HUCCICIOBAHUA, BBI-JACIIATH
MIPOBEPSIEMOE  NPEATOJIOKEHHE, OICHWBATh MPABIIBHOCTh IOPSAKA
IPOBEACHUS  HUCCIENOBAHMA, JeNaTb  BBIBOJBL, HHTEPIPE-TUPOBATH
Ppe3yNbTaThl HAOIIOAEHHUH 1 OTIBITOB;

—\IpOBOAUTE OMBITHI 10 HAOIFOJCHHIO (PU3NYESCKUX SBJICHUH WK
(hM3MYIeCKHUX CBOMCTB Tel (M3y4eHue BToporo 3akoHa HeioToHa, 3aKoHa
COXpaHEHHMs SHEPI'MH; 3aBUCMOCTh ITepHOAa KojaeOaHui



NPYKMHHOTO MasTHHKAa OT Macchl I'py3a M IKECTKOCTH MPYKUHBI H
HE3aBHCUMOCTb OT aMIDIMTYIBl MAaBIX KOJCOAHHMil; NpsAMOJH-HEHHOEe
pacnpocTpaHeHHe CBeTa, Pa3jloxkeHue 6eIoro ceeTa

B CIICKTp; U3YYCHHE CBOWCTB M300paXCHUS B IULIOCKOM 3€pKaJie U CBOMCTB
n300pakeHNs IpeIMeTa B COOHMparoleii TnH3e; Ha-0Ir0/IeHIe CIUIONIHEIX U
JMHEHYaTHIX CHEKTPOB M3ITyYEeHUs): Ca-MOCTOSTEILHO COOMPATh YCTAHOBKY
13 M30BITOYHOTO Habopa 000-pyHOBaHHS, ONMHCHIBATH XOJ OIBITA H €r0
pe3ynbTaThl, GOPMYIIHU-POBATH BEIBOJIBI;

—\NpoBOANTE TP HEOOXOAUMOCTH CEPHIO MPIMbBIX H3MEPEHHI, ONMpeaensisa
cpemHee 3HAUCHHE M3MepseMOol BenWIWHBI ((OKYCHOE pPAacCTOSHHE
cobupatomiei JINH3HI); 00OCHOBEIBATh BEIOOD crocoba
N3MEpEeHUS/M3MEPUTEILHOTO PUO0opa;

—\poBOAUTE HCCIIeIOBaHIE 3aBUCUMOCTEH (PM3NYSCKUX BEIIMYNH
C HCIOJb30BaHUEM MPSIMBIX H3MEPEHUIl (3aBUCUMOCTH IYTH OT BPEMEHHU
NP PaBHOYCKOPEHHOM JIBIDKCHHWHM O€3 HaudaJbHOM CKO-POCTH; IepHoja
KOJeOaHUH MaTeMaTH4eCKOr0 MAasTHHKA OT JUIM-Hbl HUTH; 3aBHCUMOCTH
yrila OTpaKeHHsI CBEeTa OT yIJla MaJeHUs W yriia NpeOMIICHHS OT yria
[aJeHusd): IUIaHUPOBaTh HCCIENO-BaHUE, CAMOCTOATEIBHO COOMpaTh
YCTaHOBKY, (DHKCHPOBATh  pe-3yJbTATHl  IOJTYYCHHOH  3aBUCHMOCTH
(bU3NYECKUX BEMYMH ¢ YYETOM 3aJlaHHOH NOTPEITHOCTH U3MEPEHHIT B BUIIE
TaGJ’IHH )41 Fpa-(bI/IKOB, JCJIaTh BBIBOJbBI 11O pPE3YyJibTaTaM HUCCIICAO0OBaHUA,

—\poBOANTE KOCBEHHBIE U3MEPEHHS (PU3NUCCKUX BEIUYUH (CPeI-Hsst
CKOPOCTh U YCKOPEHHE Tella IPH PABHOYCKOPEHHOM JIBH\ JKEHHH, YCKOPEHHE
CBOOO/IHOTO TAICHUS, )KECTKOCTD NMPY>KUHBI, KO3(QGHUINESHT TPEHHs
CKOJIb)KEHUS, MexaHudeckas pabota

M MOIIHOCTb, YacTOTa U NMEPUO/] KoJIeOaHUH MaTeMaTHIECKOTO
U MPYKAHHOTO MAasATHUKOB, OMNTHYECKas cuiaa coOuparomieid JHMH-3bI,
PaavOaKTUBHBIN ¢on): IUIAHUPOBATh U3MEpEHUs; coOupaThb
9KCTIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJNHATH H3MEpPEHHs, Cle-Iys
HpeHHO)KeHHOﬁ HWHCTPYKIHNU, BBIYHCIISITH 3HAQUYCHUC BCJIMYH-HbBI u

aHAJIM3UPOBATH ITOIYYEHHEIE PE3YIILTATEI,

—\cobronaTh mpaBuiia TEXHUKH GE30TIACHOCTH TIPH paboTe ¢ 1a60-paTopHbIM
00opyoBaHUEM;

—\pasMyate OCHOBHBIC TPU3HAKA M3YYCHHBIX (H3UUYECCKUX MOJIe-JIeH:
MarepuaibHas TO4YKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHHK
cBeTa, Jyd4, TOHKAas JIMH3a, IUIAaHETapHas MOJENb aro-Ma, HYKJIOHHas
MO/IeJIb aTOMHOTO S1/1pa;

—\xapakTepr30BaTh NPUHIMIIBI JEHCTBHS H3YYSHHBIX MPUOOPOB
Y TEXHUYECKUX YCTPOHCTB C ONMOpPOH Ha WX ONHUCAHUS (B TOM YHC-JE:
CIIUAOMETP, AaTUYUKU TTOJIOKCHUA, PACCTOSIHUA U YCKOPECHUA,



pakera, 5XOJIOT, OYKH, NEPUCKOI, (OTOANNapaT, ONTHYECKHE CBETOBOIbI,
CHEKTPOCKON, [O3MMETP, Kamepa BHWIIbCOHA), HC-TIONB3yS 3HAHUI O
cBOHCTBaX  (PM3MYECKUX SBICHHMH M  HEOOXOAM-Mble  (U3HYECKHUE
3aKOHOMEPHOCTH;

—\HCIOMB30BaTh CXEMBI M CXCMATHYHBIC PHCYHKH H3YYCHHBIX TEX-HUYCCKHX
YCTPOMCTB, M3MEPUTEIBHBIX HPHUOOPOB M TEXHOJIOTH-YECKHUX IPOIECCOB
NP pEIICHUH YYEeOHO-TIPAKTHYECKUX 3a7ad; ONTHYECKHE CXEMBI I
MIOCTPOEHHS M300paKeHNUI! B INIOCKOM 3€pKajie ¥ COOMparoIeH JIHH3E;

—\npuBOANUTE IPHUMEPBI/HAXOIUTh HHDOPMALIKIO O IPHMEpax Mmpak-
THYECKOTO UCIIOIB30BaHMs (PU3MUECKUX 3HAHUH B MOBCETHEBHOM JKU3HU U1
obecrieueHns1 6€30MaCHOCTH TIPU 0OpAaIleHIH C IPHO0-paMH U TEXHHICCKIMU
YCTPOMCTBaMH, COXpaHEHHS 37I0POBbS

U COOJIIOJICHUSI HOPM HKOJIOTHYECKOT0 OBEJECHHS B OKPYKaIOILeH cpene;

—\ocymecTBIATh MOUCK HHPOPMANH (PH3NISCKOTO COJCPIKAHUS
B ceTH VIHTepHET, caMOCTOSTENbHO (GOPMYJIHpPYs HMOMCKOBBIA 3a-TIpoC,
HaXOJIMTh ITyTH OIPEJENICHHs JOCTOBEPHOCTH MOIy4YeHHOW HH(POPMAIMH Ha
OCHOBE HMEIOIINXCS 3HAHUI U JOIONHUTEN-HBIX UCTOYHUKOB;

—\HCMOB30BaTh MPH BBIMOJHEHHH y4eOHBIX 3aJaHHi HAYYHO-IIO-IYIAPHYIO
JUTEeparypy (GU3MIECKOrO COACPIKaHMS, CIIPABOYHBIC MaTEPHAIIBI, PECYPCHI
cetu UHTepHer; BiageTh NpuUEéMaMM KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3oBanus HHGOPMAIIMK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

—\co3naBarh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
nH}pOpMAlMK M3 HECKOJIBKHX HWCTOYHHKOB (HU3MYECKOTO COJEpIKaHus,
MyOJIMYHO TPEJICTABISTh PE3yJIbTaThl POEKTHOM MM HCCIIeI0BATEIbCKOM
JESATENIbHOCTH; HpU  3TOM TPaMOTHO  HC-TIOJIb30BAaTh  HM3yYEHHBIN
MOHATUHHEIN ammapaT W3ydaeMoro pas-faeia (U3WKH W COMPOBOXKAATH
BBICTYIIJICHHE TIpe3eHTalued ¢ y4€TOM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHHUKOB.



TEMATUYECKOE NMNIAHUPOBAHUE

7 knacc (68 u)

Temarnueckuii OcCHOBHBIE BH/BI 1eATETLHOCTH YYALUIMXCS
OcnosHoe cogep:ranue . 1
0JI0K, TeMa (Ha ypoBHe y4eOHBIX el cTBHIl)
Paznen 1. ®u3nka u e€ poJib B NO3HAHUH OKPY:KaloLero Mupa (6 u)
duzuka — ®duznka — Hayka 0 IpUPOLE. BersiBiieHne pa3innanii Mexy GU3NIeCKUMH M XUMHIECKIMHI

HayKa 0 npupoje
2v)

SBnenus npuponsl. duzuye-
CKUE BJICHUS: MEXaHUYe-
CKUE, TEIIOBBIE, JIEKTpUYe-
CKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE

npespamenussMu (MC — xumust).

Pacnio3naBanve u knaccudukanus GU3NYECKUX SBICHHN:
MEXaHUYECKUX, TETUIOBBIX, DJICKTPUIECKHUX, MATHUTHBIX
U CBETOBBIX.

HaGmonenne n onucanue pU3NIECKUX SBICHUM

Pusnyeckne
BeJINYHUHBI (2 4)

Odu3nuecKkne BEeIMIHHBL
U3zmepenne dusnueckux
Benu4uH. Pusnueckue
nipudopsl. [lorpemHoctsh
n3MepeHuit. MexxayHapoaHas
cUCTeMa eANHHIL

OmnpeneneHne NEHbI AENSHNS KTl H3MEPUTETEHOTO Mprbopa.
W3mepeHue TMHEHHBIX Pa3MEpOB TeJl U IPOMEKYTKOB BPEMEHU

¢ y4€TOM MOTpeLIHocTeil.

N3mepeHue 00bEMa XKUIKOCTH U TBEPJOTO TeJa.

Vi3mepeHue TeMIeparypsl Py MOMOLIN XHUAKOCTHOTO TepMO\
METpa U JaT4yuKa TeMIIepaTyphbl.

BhinosiHeHNe TBOPUYECKUX 3aJaHUI TIO TTIOMCKY CIIOCOOOB U3Mepe-
HHSI HEKOTOPBIX (QU3HYESCKUX XaPaKTEPHUCTHK, HAITPUMED
pa3MepoB MaJbIX 00BEKTOB (BOJIOC, TPOBOJIOKA), YIAIEHHBIX

1\

[Ipu pa3zpaboTke paboyell mporpaMMbl B TEMaTHYECKOM IUIaHMPOBAHHM JOJDKHBI OBITH YYTEHBI BO3MOXHOCTH HCIOJb-30BaHHS
INEKTPOHHBIX (UH(POBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIOMINXCS Y4eOHO-METOANYECKUMH MaTepHalia-MH (MYJIbTHMEIUHHbIC
HPOTPaMMBI, JJICKTPOHHBIC YUEOHWKM M 3aJadHUKH, JJICKTPOHHBIC OMOJIMOTEKH, BHpPTyalbHBIE JTAOOPATOPHHU, UTPOBBIE HMPOrPaMMEL,
KOJUICKIMH IHU(POBEIX 00pa30BaTENBHBIX PECYpPCOB), pealM3yIONMX IunakTu-deckue BosMoxkHocTH WKT, comepianme KOTOPBIX
COOTBETCTBYET 3aKOHOATEIBCTBY 00 00pa3oBaHMM.




00BEKTOB, OONBIINX PACCTOSHUN, MAJIBIX TPOMEXKYTKOB
BpemeHn OOcyxIeHIe TpeIaraéMbIX ClIOCO00B

EcrecTBenHoO-
Hay4HbIil MeTO/
no3Hanus (2 )

Kak ¢usuka u npyrue
©CTECTBCHHBIC HAYKH HU3yda-
10T npupony EcrecTBen-
HO-HAYYHBIH METOJI TO3HA-
HUS: HAOJFOICHHE, TOCTAHOB-
Ka Hay4HOT'O BOIIPOCa,
BBIIBH)KECHHE THIIOTES,
IKCIIEPUMEHT TI0 TIPOBEPKE
TUII0TE3, 00BSICHEHUE HA0IIIO-
nmaemoro siBieHns Onncanne
(bU3UUIECKHX SBICHUH C TOMO-
IIBI0 MOJICIICH

BrraBrkeHue runores, 0OBSCHSIIONIMX IPOCTEIE SIBICHUS,
Harpumep:

— MOYeMy OCTAHABIMBAETCS ABIKYILEECS 10 TOPU30HTAIBHON
TIOBEPXHOCTH TEJI0;

— IOYEMY B JKapKyro IIOroJly B CBETJION OJiexk /i€ POXIIaJHEH,
4yeM B TEMHOU

[Ipemnoxxenue cnoco60B MPOBEPKU THIIOTE3

[IpoBeneHne nccaenoBaHus IO IPOBEPKE KaKOH-INO0 TUIIOTe-
3bl, HAIIpHMep: JaJbHOCTD I0JIETa IIapHKa, IyIIEHHOTO TOPH-
30HTAJIbHO, TeM 0OJIbIIIe, YeM OOJIbIIE BHICOTA ITyCKa
[octpoenue mpoctedmux Moaeneil Gru3ndeckux sSBICHAN

(B BUJIE PUCYHKOB WJIM CXEM), HAIIpUMep NaJieHHe NpeaMeTa;
MIPSIMOJIMHEITHOE pacpoCTpaHeHUE CBETa

Pa3nen 2. [lepBonavajibHbIe

CBeJleHHUS 0 CTPOCHUH BellecTBa (5 )

Ctpoenue
BemlecTna (1 u)

ATOMBI ¥ MOJIEKYJTBL, X Pa3-
Meps! OTBITHL, JOKa3bIBAIO-
IME IUCKPETHOE CTPOEHUE
BEIIECTBA

HaburoieHne ¥ HHTEPIPETAI|s ONBITOB, CBHICTENbCTBYFOLINX
00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHH BEIIECTBA: OBITHI C pac-
TBOPEHUEM Pa3JIMYHBIX BELIECTB B BOJIE

OueHka pa3MepoB aTOMOB M MOJIEKYJI C HCIIOJIb30BaHHEM (OTO-
rpaduii, TOIy4eHHBIX Ha aTOMHOM CHJIOBOM MHKpockore (ACM)
OmnpeneneHne pa3MepoB MabIX Tl

JIBuskeHue

M B3aumoyeii-
CTBHE YaCTHUL
BeliecTBa (2 4)

JIBm>keHne JacTHUI] BEIECTBa
CBs13b CKOPOCTH JIBIKCHHS
YaCTHI] C TEMIIepaTypoif
bpoyHoBcKkoe BHXKEHHE
Hubdysus Bzaumozeiicteie
YaCTHLl BEILIECTBA: IPUTSIAKE-
HUE U OTTAJIKHBAaHUE

Habmonenue 1 00bsicHeHHEe OPOYHOBCKOTO IBUKEHHS U SIBJIC-
Hus T Py3uu

ITpoBeneHne 1 0OBSICHEHNHE ONBITOB MO HAGIFOJCHHIO TEIIOBOTO
paciupeHus razos

[IpoBenenue u 00BSICHEHNE ONBITOB 110 OOHAPYKEHUIO CUIT
MOJIEKYJIIPHOTO TIPUTSDKSHUS 1 OTTAIKUBAHUS




Ipooonsicenue maon.

TemaTuuyeckuit OcHOBHbIe BUABI 1eATeIbHOCTH yYaIMXCcsl
OcHoBHOe cofep:kaHue . .
010K, TemMa (Ha ypoBHe y4eOHbIX JeicTBU)
ArperaTHbie ATperaTHbIe COCTOSHUS Onucanue (C HCIOIb30BaHUEM IIPOCTHIX MOJIENe) OCHOBHBIX
COCTOSTHMSA BEILIECTBA: CTPOCHHE Ia30B, pa3nuyuuil B CTPOCHUHU Ta30B, )KUIKOCTEN U TBEPABIX TET

BeliecTsa (2 4)

JKUJIKOCTEH U TBEPIBIX
(KpUCTaITMYECCKUX ) TET
B3aumocssa3p Mexay CBOI-
CTBaMH BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHO-MOJICKYJISIPHBIM CTPO-
enreM OcoOeHHOCTH arperat-
HBIX COCTOSIHUH BOJIBI

OOBsiCHEHNE MAJIOW CKIMAaEMOCTH KHUIKOCTSH M TBEPIBIX Tell,
0O0JIBIIION C)KUMAEMOCTH Ta30B

OOBsiCHEHUE cOXpaHEeHUs (POPMBI TBEPBIX T U TEKYYECTH
KHUIKOCTH

[IpoBeneHne ONMBITOB, TOKA3bIBAIOIINX, YTO B TBEPAOM COCTOSI-
HHU BOJIbI YaCTHIIBI HAXOAATCS B CPEIHEM JalbliIe IPYT OT Apyra
(TUTOTHOCTB MEHBIIIE), YEM B KHIKOM

YcraHoBIIeHHE B3aUMOCBS3H MEXAY 0COOCHHOCTSIMU arperar-
HBIX COCTOSIHUI BOJIBI U CYIIECTBOBAHHEM BOJIHBIX OPIaHH3MOB
(MC — Guomnorus, reorpadusi)

Pa3nen 3. IBuskeHue

M B3aumozeiicrue e (21 u)

Mexannueckoe
nBHKenue (3 v)

MexaHndeckoe IBUXKEHUE
PaBHOMeEpHOE 1 HEpaBHOMEp-
Hoe aBikeHue CKopocTh
CpenHsisi CKOpOCTh IIPHU He-
PaBHOMEPHOM JBHKCHUU
Pacuér mytu u BpeMeHu
JBUKCHUS

HccnenoBanue paBHOMEPHOTO ABHKEHUS U OIIPEEIeHUE ero
TIPU3HAKOB

Habmonenne HepaBHOMEPHOTO JBHXKEHUS U OTIpEeJICHUE ero
OTJINYMHA OT PAaBHOMEPHOTO JIBUKEHUS

Pemenue 3anau Ha onpeeneHe MyTu, CKOPOCTU U BpEMEHU
PaBHOMEPHOTO JBIKEHUSA

Ananu3 rpaKoB 3aBUCUMOCTH IIYTH M CKOPOCTH OT BPEMEHH

HNnepuus,
Macca, JIoT-
HOCTb (4 1)

SIBneHne wHEpIUH 3aKOH
uHepuuu B3aumoneiicteue
TeJl KaK MPUYMHA U3MEHEHHUS
CKOPOCTH JIBUIKEHUS Tell

OObBsiCHEHNE U TIPOTHO3UPOBAHKE SBICHHH, 00YCIOBICHHBIX
HHEpLHUEH, HAPUMEP: YTO MPOUCXOJHUT ITPU TOPMOKEHUH HITH
PE3KOM MaHEeBpe aBTOMOOMIIS, TOYEMY HEBO3MOYKHO MTHOBEHHO
[IPEKPATUTh JBHKCHUE HA BEJIOCUIIEC UM CAMOKATE U T J




Macca kak Mepa HHEPTHOCTH
Tena. [InoTHOCTE BelecTna.
CB#13b MJIOTHOCTH C KOJIHYeE-
CTBOM MOJIEKYJI B €IUHUIIE
00BéMa BemecTBa

[IpoBeneHue u aHAIU3 OMBITOB, JEMOHCTPUPYIOLINX U3MEHEHUE
CKOPOCTH JIBUKEHHUS TeJla B pe3yJsibTaTe JeHCTBUS HA HETO
IPYTHX TEI.

Pemenue 3anad Ha onpeesieHue Macchl Tela, ero o0bEmMa u
IJIOTHOCTH.

[IpoBeneHue u aHAIN3 OMBITOB, IEMOHCTPUPYIOLIUX 3aBUCH-
MOCTbh H3MEHEHHS CKOPOCTH TeJIa OT €r0 MacChl IPU B3aHMMOICH-
cTBHH Tel. M3MepeHne Macchl Tea pa3InIHbIMU CITOCOOAMH.
OmnpezeneHne IUIOTHOCTH Tella B Pe3yJIbTaTe H3MEPEHHS €ro Mac-
CBI ¥ 00BEMa

Cuna. Buapl cni
(14 v)

Cua Kak XapaKkTepuCcTHKa
B3aumozeicTeus Ten. Cuna
YIPYroCcTH u 3aKoH ['yka.
W3mepeHue cuibl ¢ IOMOIIBIO
JUHaMoMeTpa. SIBieHue
TATOTEHUS U CHJIA TSHKECTH.
Cuia TSDKECTH Ha IPYTUX
manerax. Bec tena. Heseco-
mocTh. CII0KEeHHe CHl,
HaTpPaBJICHHBIX MO OJTHON
npsiMoil. PaBHozelicTByIOIAs
cwit. Cuna Tpenust. Tpenue
CKOJIB)KEHHS U TPEHHUE TTOKOSI.
TpeHue B npupoje U TEXHUKE

W3ydenne B3auMoAeHCTBHS KaK IPHYMHBI H3MEHEHUS] CKOPOCTH
TeJa WM ero aedpopManum.

Omnucanue peaabHbIX CUTYalui B3aUMOAEHCTBHS TEN C HOMOIIBIO
MoJieneil, B KOTOPBIX BBOJUTCS MOHITHE U N300payKEHUE CUIIBL.
Wzydenue cuisl ynpyroctd. McciaenoBanue 3aBUCHMOCTH CHITBI
YIPYTOCTH OT y/UTHHEHNS PE3MHOBOTO IIHYPA MU MPYKUHBI

(c mocTpoenueM rpaduka).

AHanm3 NpakTHYECKUX CUTYaIMi, B KOTOPBIX TPOSIBIISIETCS
JeHCTBHUE CHIIBI yIPYTOCTH (YIPYTOCTh Ms4a, KPOCCOBOK, BETOK
JiepeBa u 1ip.).

Ananus Cl/ITyaLU/Iﬁ, CBA3AHHBIX C SABJICHUCM TATOTCHUA.
OOBsicHeHNe OPOUTATIBEHOTO JBIKEHHS IIAHET C MCIO0JIb30BaHNU-
€M SBJICHUs TATOTeHUs U 3aKkoHa nuHepiuu (MC — acTpoHOMUS).
3mepeHue Beca Tena ¢ HOMOLIbI0 AuHaMomeTpa. O60cHOBaHKE
3TOTO CII0C00a M3MEPEeHNSL.

AHanus u MOZCIUPOBAHUEC ABJICHUA HEBECOMOCTH.
DKCcIeprMeHTalIbHOE MOTy4YeHHEe TPaBUiIa CIIOKESHHS CHII,
HAaIIpaBJICHHBIX BIOJb OHON MpsiMoii. OnipeneneHne BeTMIHHBL
PpaBHOJEHCTBYIOLIEH CHIIL.

V3ydeHne cHIIbI TPEHHS CKOJILKSHUS U CHIIBI TPEHHS TTOKOSL.




Ipooonsicenue maon.

TemaTnueckuii

0JI0K, TEMA

OcHOBHOe coiep:kaHne

OcHOBHbBIE BU/IbI 1€ TEJILHOCTH yYuamuxcs

(Ha ypoBHe y4eOHbIX JeicTBU)

HccnenoBaHue 3aBUCHMOCTH CHITBI TPEHHS OT CHJIBI JaBICHUS
1 CBOWCTB TPYIIUXCS TIOBEPXHOCTEH.

AHanM3 IPaKTUYECKUX CUTYAIMil, B KOTOPBIX MIPOSBISIETCS
JeHCTBYUE CHIIBI TPEHUSI, HCIIOJIB3YIOTCS CHOCOOBI €€ yMEHbIIe-
HYSL WIH yBEJIMYEHUs (KaTaHUe Ha JIbDKaX, KOHbKaX, TOPMOXKe-
HHE aBTOMOOMJISL, MCTIONB30BAHKE MOAIINITHUKOB, IJIABAHUE
BOJHBIX KHUBOTHBIX U 11p.) (MC — Guonorus).

Pemenue 3ana4 ¢ ucronb3oBaHueM GOpMyI VISt pacdETa CHIIbL
TSKECTH, CHIIBI YIPYTOCTH, CHIIBI TPEHUS

Paznen 4. [laBienne TBEPABIX Tell, ;KHAKOCTel U ra3oB (21 1)

JaBaenue. Ile-
penava aBJje-
HHUSA TBEPABIMH
TeJaMH, KHAKO-
CTAMH U Trazamu
G

Hapnenne. CiocoOBl yMEHb-
LICHHS M YBEITMYCHHUS
nasnenus. JlaBneHue rasa.
3aBHCHMOCTH JaBICHHS Ta3a
0T 00bEMa U TeMIepaTyphl.
Ilepenaua naBneHus TBEPAbI-
MH TETaMH, KHJIKOCTSIMH 1
razamu. 3akoH Ilackas.
ITHeBMaTHUYECKHE MAIIMHBI

AHamu3 1 00BSICHEHNE OIBITOB U MIPAKTHIECKUX CHTYaIHH,
B KOTOPBIX IIPOSIBIICTCA CUJIA JAaBJICHUS.
O0ocHOBaHNUE CITOCOOOB YMEHBIICHHS M YBEIIMICHHS IABICHUSL.

W3ydeHne 3aBUCIMOCTH JaBIE€HHS Ta3a OT 00bEMa U TEMIIEPaTYPHI.

N3yuenne ocoOEHHOCTEH nepeaun AaBleHUs TBEPABIMU TeIaMHu,
KUIKOCTAMHE U razamu. OG0CHOBaHUE PE3yIbTATOB OMBITOB
0COOCHHOCTSIMH CTPOEHHS BEIIECTBA B TBEPIOM, JKHIKOM

1 Ta3000pa3HOM COCTOSIHHUSX.

DKCIIepUMEHTAIBbHOE JOKa3aTeabCTBO 3akoHa [lackars.
Pemienue 3ana4 Ha pac4€r gaBaeHUs TBEPAOTO Teaa

JlaBJieHue
JKHAKOCTH (5 1)

3aBUCHMOCTH JJaBICHHS
KHUIKOCTH OT TITyOHHBI
norpyxenust. I'uapocral
TUYECKU ITapasioKc.

HccnenoBanne 3aBHCUMOCTH JABJIICHHUS KUJIKOCTH OT I‘J'Iy6I/IHI)I
NOTIPY>KCHHUA U INIOTHOCTH JKUJIAKOCTH.

Ha6JIIO,HeHI/Ie 1 00BSICHEHUE TUAPOCTATUYCCKOI'O mapagokca
Ha oCHOBe 3akoHa [lackairs.




CooO1maronecs cocy st
I'uapaBanyecKue MEXaHU3MBI

N3yueHne coOOMArOIIIXCS COCYIOB

Pemenue 3amay Ha pacy€T AaBIEHUS KUIKOCTH

OO0BsCHEHUE PUHIIKATIA JCHCTBHS THIPABINIECKOTO TIpecca
AnHanu3 1 00bSACHEHUE MPAKTUUECKUX CUTYAIUH, TEMOHCTPUPY-
FOIIUX MPOSIBJICHUE AABJICHUS KUAKOCTH M 3akoHa [Tackans,
HAIpUMep MPOIECCOB B OPraHU3ME MPHU TITYOOKOBOIHOM HEIPSI-
Hun (MC — Guomnorus)

AtMocdepHoe
nasJieHue (6 1)

ATtmocdepa 3emin u aTMOC-
(depHoe narieHue [IprHunHbI
CYILIECTBOBAHUS BO3AYIIHON
o6omoukn 3emn OmbIT
Toppuuennu U3mepenne
aTMOC(EPHOTO JaBICHUS
3aBHCUMOCTH aTMOC(HEPHOTO
JIaBJICHHS OT BBICOTHI

HaJ ypoBHeM Mopsi I[TpuGopbl
IUTSL I3MEPEHUS aTMOC(EepHO-
rO JaBJICHHS

OKcnepuMeHTaJIbHOE 00HAPYKEHUE aTMOC()EPHOTO TaBICHUS
AHanu3 1 00BSICHEHUE OIBITOB U MPAaKTHIECKUX CHTYAIHH,
CBSI3aHHBIX C JIeHCTBHEM aTMOC(EPHOTo JaBIeHHS
OOBsICHEHHE CYIIECTBOBaHUs aTMoc(hepsl Ha 3emile B HEKOTO-
PBIX IUTaHEeTax WM e€ OTCYTCTBHS Ha JPYrux IulaHeTax u Jlyne
(MC — reorpadusi, acTpOHOMHUS)

O0BsicHEHUE U3MEHEHHS TUIOTHOCTH aTMOC(EPHI ¢ BBICOTON

1 3aBHCHMOCTH aTMOC(HEPHOTO JIaBJICHUSI OT BBICOTHI

Pemenne 3agad Ha pacy€r aTMOC(EPHOTO TABICHHS

Wzyuenne ycrpoiicTBa 6apomeTpa-aHepounIa

HeiictBue
JKHJIKOCTH U rasa
Ha NMOrpy:KEHHOE
B HUX Teq0 (7 1)

JleiicTBre )XKUKOCTH U ra3a
Ha TIOrpyKEHHOE B HUX TEJIO
BritankuBaroas (apXxumeso-
Ba) cuiia 3aKOH ApxuMena
[InaBanue Ten Bo3xyxorma-
BaHUE

DKcrepuMeHTaIbHOEe 00HapyKEeHHEe TeHCTBUS KUAKOCTH U raza
Ha TIOrpy>KEHHOE B HUX TEJO

Omnpezenexue BbITAIKUBAIOIIEH CHIIBL, IeiiCTBYIOLIEH Ha TeNOo,
MOTPYKEHHOE B XKUIKOCTh

[IpoBenenne u 00CYKICHNE ONBITOB, IEMOHCTPH PYIOIIUX
3aBMCHMOCTD BBITAJIKUBAIOLIEH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B )KUJIKOCTH, OT 00BbEMa MOrpy>KEHHOM B )KUAKOCTH YAaCTH Tela
¥ OT IJIOTHOCTH JKUJIKOCTH

VccnenoBaHue 3aBUCUMOCTH Beca Tella B BoJie 0T 00bEMa
TOTPYKEHHON B KUIKOCTh YaCTH Tela

Pemenue 3aga4 Ha IpyMeHEHUE 3aKOHa ApXUMe/ia U yCJIOBUS
IUTaBaHHS TEI




OkoHuanue mao.

TemaTnueckuii

0JI0K, TEMA

OcHOBHOe coiep:kaHne

OcHOBHbBIE BU/IbI 1€ TEJILHOCTH yYuamuxcs

(Ha ypoBHe y4eOHbIX JeicTBU)

KonctpyupoBanue apeoMeTpa Wil KOHCTPYHPOBAHHE JIOIKH
U omperesieHne e€ rpy30noIbEMHOCTH

Pasnen 5. PaGora u

MOIIHOCTD. JHeprus (12 u)

Pa6ora u mou-

Mexanndeckas paborta

OKCIepUMEHTaIBHOE OIpeIeNIeHue MEXaHHIEeCKOH PabOThI CHITBI

HOCTB (3 4) MomHocTh TSKECTH IIPU IaJICHUY TeJla U CUJIbl TPEHUS IPH PABHOMEPHOM
MIepEeMENeHIH TeNa [0 TOPH30HTAIBHON TOBEPXHOCTH
Pacuér MmomHOCTH, pa3BUBaEMOI IIPH MOABEME 10 JIECTHHULIE
Pemmenue 3agad Ha pacyéT MEXaHUIECKOU pabOTHI U MOIITHOCTH
IIpocteie IIpocTbie MEXaHU3MBI: phlYar, OmnpezeneHne BeIUTPHIIIA B CHJIE IPOCTHIX MEXAaHU3MOB Ha

MexaHu3Mbl (5 4)

0JI0K, HAKIIOHHAS IUIOCKOCTh
IpaBuiio paBHOBeCHs
prraara [Ipumenenne
IIpaBHJIa PABHOBECHS phIuara
K 010Ky «30J10TO€ IIPaBUIIO»
mexanuku KIIJI mpocTbix
MexaHu3MoB [IpocTeie
MCXaHHU3MbI B 6bITy U TCXHU-
ke Ppluaru B Teine uenoseka

TIpUMepe phluara, OABIKHOTO H HEMOABIKHOTO OJIOKOB,
HaKJIOHHOW INIOCKOCTH

HccnenoBanue ycioBusl paBHOBECHUS phlyara

OOHapyxeHne CBOHCTB IIPOCTHIX MEXaHU3MOB B PA3THIHBIX
HHCTPYMEHTAX U MPUCTIOCOOJICHHUSIX, HCIOIB3YEMbIX B OBITY
U TeXHHKE, a TAaKXKe B )KUBBIX opraHu3max (MC — Ouosorus)
OKCIIepIMEeHTaIBHOE T0Ka3aTeNbCTBO PABEHCTBA paboT mpu
NPUMCHCHUU IPOCTHIX MEXAaHU3MOB

Ornpenenenune KI1J[ HakJIOHHOM TIIOCKOCTH

Pemenne 3a1a4 Ha MprMeHeHNe TIPaBUIIa PAaBHOBECHS pbIdara u
Ha pacuér KI1[{

Mexanuueckasi
Heprus (4 4)

Kunernyeckas u noteHuu-
anpHas sHeprus [Ipesparie-
HHUE OJTHOTO BHJAa MEXaHUYe-

DKCIIEpUMEHTAIBHOE ONpeIe/IeHIE H3MEHEHNSI KHHETHUECKOH
1 NOTEHIMAILHOW YHEPTUH TeJia MPH €0 CKaThIBAHUU 110
HaKJIOHHOM IIJIOCKOCTH




CKOM 3HEpruU B Ipyroi. 3akoH
COXpaHEHHs U U3MEHe-HUS
SHEPIuu B MEXaHUKE

@®opMyIHpOBaHHE Ha OCHOBE MCCIIEA0BAHMUS 3aKOHA COXPaHECHHS
MEXaHUYECKOH SHEPTHUH.

OO6cy>xaeHue rpaHul] IPUMEHUMOCTH 3aKOHA COXPaHEHHS
SHEPIHU.

Pemenne 3a1a4 ¢ MCHOIB30BaHNAEM 3aKOHA COXPAHEHHUS SHEP-THH

Pe3epBHoe Bpems (3 1)

8 knacc (68 u)

TemaTnueckuid

0JI0K, TEMBI

OcHOBHOe cofiep:kaHue

OcHOBHBIE BUABI 1€ATEIbHOCTH yYalIMXCsl

(Ha ypoBHe y4eOHBIX AelicTBHIN)

Pazpneu 6.

TennoBble siBjienus (28 4)

Ctpoenue
M CBOIiCTBa
BemiecTna (7 4)

OCHOBHBIE TTOJIOKEHUS
MOJICKYJIIPHO-KHHETHICCKOM
TEOPHUH CTPOCHHS BEIIECTBA.
Macca u pazMepbl aTOMOB

¥ MOJIeKyJ1. OMBITHI, IO~
TBEPIKAAIOIINE OCHOBHEIC
MTOJIOKEHUS MOJICKYIISAP-
HO-KMHETHUYECKOH TeOpHUH.
Mopnenu TBEPIOTO, KHUIKOTO
¥ Ta3000pa3HOT0 COCTOSTHUM
BewecTBa. Kpucrammnaeckue
u amop¢HbIe TBEPBIC TENA.

HaburoieHne ¥ HHTEPIPETAI|s ONBITOB, CBHICTENbCTBYFOLINX
00 aTOMHO-MOJIEKYJISIPHOM CTPOSHUH BEIIECTBA: OIBITHI C pac-
TBOPEHHEM Pa3JIMYHbBIX BELIECTB B BOJE.

PemeHue 3a1a4 Mo OLEHHBAHHUIO KOJIMYECTBA aTOMOB HJIM MOJIe-
KyJ B eJMHHIE 00bEMA BElIeCTBa.

AHanm3 TeKcTa IPeBHUX aTOMHUCTOB (HanpuMmep, GpparmeHra
noambl JIykpenust «O pupoJe Bewiei») ¢ U3JI0KeHHEeM 000CHO-
BaHMU{ aTOMHOM THIOTE3BI (CMBICIIOBOE UTeHHE). OlleHKa
yOEeIUTENPHOCTH STUX 000CHOBAHHH.

OO0bsicHeHe OPOYHOBCKOTO JBIDKECHUS, SIBICHHUS AUQPy3un

U pa3Iu4Mil MEXy HUIMH Ha OCHOBE MOJIOKEHUH MOJIEKYJISIp-
HO-KHHETHYECKOI TEOPUH CTPOCHUS BEILECTBA.




Ipooonsicenue maon.

TemaTuueckuii OcHOBHBIE BH/IbI 1eSITEJIbHOCTH Y4aIIHXCsl
6 OcHoBHOe cofep:kanme " .
JIOK, TeMa (Ha ypoBHe y4eOHbIX JeiicTBHIi)

OOBsiCHEHHE CBOHCTB I'a30B, OO0BsCHEHHE OCHOBHBIX PAa3JIMUUil B CTPOCHHHU T'a30B, XKHIKO-

KHUAKOCTEH M TBEPBIX TEIl cTelt 1 TBEPABIX TEJ C UCIIOIb30BaHUEM ITOJOKEHUH MOJICKYIISIp-

Ha OCHOBE HOJIOKEHHUH HO-KHHETHYECKOH TEOPHHU CTPOSHUS BEIlECTBA

MOJIEKYIAPHO-KHHETHIECKOH [IpoBeneHne ONMBITOB 1O BHIPAIMBAHHUIO KPHCTAIIIOB TOBAPEH-

Teopuu CMaynBaHue U Ka- HOH COJIM WJIM caxapa

MIJULIPHBIE SIBIICHUS [IpoBenenue n 0OBSICHEHNE ONBITOB, IEMOHCTPHUPYIOIINX

TemnoBoe pacmmpenne KaIWUIIPHBIC SIBICHUS U SIBICHUE CMAauNBAHHS

U cXKaTHe OOBsICHEHNE POJIH KAIIWULIPHBIX SIBJICHUH JUIS TOCTYIUICHHS
BOJIBI B opranusMm pactenuit (MC — Guosorus)
Habmronenwne, mposeneHne u 00bsICHEHHE ONBITOB 110 HAOIIO-
JICHHIO TEIUIOBOTO PACIIMPEHUSI I'a30B, KUJIKOCTEH U TBEPIBIX
Ten
OO0OBbsicHeHUE cOXpaHeHHs 00bEMa TBEPIBIX TET, TEKYIECTH
JKUIKOCTH (B TOM YHCIIE, PA3HHI[BI B TEKY4ECTH JUTS Pa3HBIX
KHUJIKOCTEH), TaBIeHUs Ta3a
[IpoBeneHne ONMBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTH JJaBIIe-
HU BO3yXa OT €T0 00bEMa 1 Harp€BaHus WA OXJIAXKACHUA,
1 UX 0O0BSICHEHHE HAa OCHOBE ATOMHO-MOJICKYJIAPHOT'O YUCHUS
AHanmm3 NpakTHIECKUX CUTYaIHi, CBSI3aHHBIX CO CBOMCTBAMH
ra3oB, JKUAKOCTEHN U TBEPBIX Te

TennoBbie Temmnepatypa CBs3b TeMIIE- O6ocHOBaHKE [TPABUII U3MEPEHUS TEMIIEPaTyphl

npoueccol (21 1)

PaTtyphl CO CKOPOCTHLIO
TEIUIOBOTO JBHKEHHUS

YaCTUIL

BHyTpeHHsIs 2HEPTUs

Croco0bI H3MEHEHHS

CpaBHEHHE Pa3IMIHBIX CITOCOOOB U3MEPEHHUS U IIKAJ TEMIIE-
parypst

Habuonenne u 00bsICHEHUE OIBITOB, IEMOHCTPHUPYIOLIUX
HM3MEHEHUE BHYTPEHHEW SHEPTHHU Teja B pe3ybTaTe Terionepe-
JIa9¥ ¥ paOOTHI BHEITHUX CHJT




BHYTpPEHHEN SHEPIUHU:
TernyIonepeiada u coBep-
nreHune paboTs! Buer
TeIyIonepeiauy: TEIIONPOBO-
JHOCTb, KOHBEKIHS, H3Tyue-
HUE

KonngecTBo TemnorTsr
VaenpHas TENI0EMKOCTD
BemecTBa TemioooMeH

U TEIUIOBOE PaBHOBECHE
YpaBHeHHEe TEIUIOBOro Oananca
IInaBneHue u oTBepaeBaHUe
KPHUCTAUINYECKUX BELIECTB

VY enpHas TEIIOTa IUTaBIIe-HUS
ITapooOpa3zoBanue

u koHaeHcauus Mcnapenue
Kunenue Y nenbHas Tennora
mapooOpa3oBaHus 3aBUCH-MOCTh
TEMITePaTyphl KUIIEHHUS OT
aTMOC(hepHOTO JaBICHUS
BnaskHOCTh BO3/yxa DHEprus
TOIJIMBA Y IeNIbHAS TEIIoTa
cropanus [IprHIMIBI pabOTHI
Teruto-BeIx apurareneit KI1/]
TEIUIOBOTO JBHUTATENs TeruioBsie
JIBUTATENH M 3alH-Ta
OKpYKaroliel cpebl 3aKOH
COXpaHEHUs U Mpe-BpalleHust
SHEPTuu B Mexa-

Habmronenue u 00bsICHEHNE OTBITOB, 00CYKICHNE IPAKTHYE-
CKUX CHUTYaIlU{, TIEMOHCTPUPYIOIINX Pa3IMIHbIC BUBI TEILIO-
nepesadn: TeIIONPOBOJHOCTh, KOHBEKIIHIO, U3 TyUeHUE
VccnenoBaHue SBIEHUS TEINIOOOMEHA IIPH CMEIIIMBAHUT
XOJIOJTHOW U ropsiueil BOAbl

HaGumoieHre ycTaHOBIEHHS TEIJIOBOTO PABHOBECHUS MEXKLY
ropstaei u X0JI0IHOM BOIOM

Omnpexenenne (M3MepeHNe) KOTMYECTBA TEIIOTHL, TOTYyYEHHOTO
BOJIOH TP TEIIIO0OMEHE ¢ HAarpeThIM METAITMIECKIM IMIINH-
JIpoM

Omnpexenenne (M3MepeHNe) YACTbHON TEIIIOEMKOCTH BEIIECTBA
Pemenue 3a1a4, CBS3aHHBIX C BEIYUCICHHEM KOJIMIECTBA TEIIIO-
THI ¥ TEIUIOEMKOCTH TP TEIIO0OMeHe

AHanm3 cuTyanui IpakTHIECKOTO UCTIOIb30BAHMUS TEIIOBBIX
CBOMCTB BEILIECTB ¥ MaTePUaJIOB, HAIIPUMEp B LESIX dHeprocoe-
PEKEHUS: TETUION30IIAINSA, SHeprocOeperaomue KphIIiH,
TEPMOAKKyMYJISITOPHI U T 1T

Habmronenue siBneHnit ncnapeHns ¥ KOHISHCAIN
VccnenoBaHue mporecca HCIApeHUs Pa3IMYHBIX )KUIKOCTEH
OOBsiCHEHNE SIBICHUH NCIapeHNs] ¥ KOHACHCAIINH Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO Y4EHHUS

HaGmonenne n o0bsIcHeHHE Iponecca KUIEeHHs, B TOM YHCIIe
3aBHCHMOCTH TEMIIEPATYPHI KUIICHUS OT JAABJICHUS
Omnpexenenue (M3MepeHNe) OTHOCUTENILHOM BIAXKHOCTH BO3IyXa
HaGmoenne mporecca IaBaeHUsI KPUCTAUINIECKOTO Belle-
CTBa, HAIPUMeED JIbAA

CpaBHEHHE ITPOLECCOB TIIABIEHHUS KPUCTAIUTMIECKUX Tell

Y pa3Msr4YeHus IPU HarpeBaHUHM aMOP(HBIX Te
Onpeznenenue (U3MEpeHHE) YAEIbHOW  TEIIOTHI

IJIaBJICHUA

JIbJIa

OOBsICHEHHUE SIBJICHUI TIJIABJICHUS U KpUucTtajuin3aliui Ha OCHOBE€ aTOMHO-

MOJICKYJIAPHOTO YUYCHUS




Ipooonsicenue maon.

TemaTuuyeckuit OcHOBHbIe BUABI 1eATeIbHOCTH yYaIMXCcsl
6 OcHOBHOe coiep:kaHne . .

JIOK, TeMa (Ha ypoBHe y4eOHbIX JeicTBU)
HUYECKHUX H TETJIOBBIX Perenne 3agad, CBsI3aHHBIX C BHIYHUCICHUEM KOIUYECTBA TEILIO-
rporeccax THI B TIPOIEccax TEIUIOEPEIady MIPH TUIABJICHHU W KPHCTAIUIU-

3allMd, UCTIAPEHUHU M KOHJCHCAIIUU
AHaNM3 CUTyalui MIPaKTUIECKOTO TPUMEHEHHS SBICHHN
IJIABJICHUS U KPUCTAJUIM3ALIMH, HAIIPUMED, IOJIyYeHUE CBEpPX-
YUCTBIX MaTepHAJIOB, COJIEBAs TPEJIKa U JIp
AnHanmu3 paboThl M 00bICHEHHE MTPUHLIUIIA ICHCTBHS TEIUIOBOTO
JIBUTATEIIS
Brruncnenue koyimyecTBa TeIIOThI, BBIICISIIOIIET0Cs IIPU Cro-
paHuM pa3auyHbIX BUAOB ToruBa, u KI1/I nBurarens
OO6Cy)ICHUE YKOJTOTUICCKUX TIOCIICACTBUI UCTIOIB30BAHUS
JIBUTATENEeH BHYTPEHHETO CrOPaHus, TEIIOBBIX M THIPOIJIEK-
Tpoctaniuii (MC — 3Kos0rust, XuMus)
Pa3nes 7. DnekTpuyeckue U MAarHUTHBIE siBJIeHus (37 1)
DyleKTpHYecKUe Dnexrpusanus Ten JBa poaa HaG:roieHne v mpoBeJIeHUE OTBITOB O AJIEKTPU3AIMH TEJ
3apsiabl. 3apsi- JJIEKTPUYECKUX 3apsi0B IIPU CONPUKOCHOBEHUHU U MHAYKIIMEH
JKeHHbIE TeJia BsaumopeiicTBre 3apsKeH- Habnronenne u 00bsiCHEHNE B3aUMOICHCTBHS OTHOUMEHHO
H UX B3anUMoO/eli- HBIX Ten 3akoH Kymnona U pPa3HOMMEHHO 3apsyKEHHBIX Tel
cTBHe (7 4) DneKTpHYecKoe Mmoje OO0BsAcCHeHUE NPUHLIKIA JEHCTBUSA JIEKTPOCKOIA
[puHmn cynepro3unuu OOBsICHEHUE SBICHUI dIIEKTPU3AINH TIPH COMTPUKOCHOBEHUH
JNEKTPUYECKUX TOJICH TeN U MHAYKIMEH ¢ UCTIOIb30BaHUEM 3HaHUH O HOCUTENSIX
Hocutenu snexTpuueckux 3JIEKTPUYECKUX 3apsA0B B BELIECTBE
3aps/10B DJIEMCHTaPHBIN PacniozHaBaHue U O0BSCHCHUE SBICHUH JJICKTPU3AIHH B I10-

3J'IeKTpI/I‘{eCKI/H71 3apsan BCGI{HeBHOﬁ JKU3HU




Crtpoenue aroma [IpoBonHu-
KU | IUDJIEKTPUKH 3aKOH
COXPaHEHUs AIIEKTPUIECKOTO
3apsizia

Habmonenne u 00bsCHEHNE ONBITOB, WLTIOCTPUPYIOIIUX 3aKOH
COXpaHEeHUs HIIEKTPUIECKOTO 3apsiaa

HaGmroieHne ommbsITOB 10 MOJGIMPOBAHUIO CHIIOBBIX JINHUH
JNEKTPUYECKOTO MOJIs

HccnenoBanue NeHCTBUS AJISKTPHIECKOTO OIS Ha IIPOBOXHUKA
1 IIJICKTPUKA

IlocTosiHHBIH
JIEKTPUYECKHii
TOK (20 uv)

DneKTprYecKuii TOK Y ciio-
BUSI CYIIIECTBOBAHUS IEKTPH-
yeckoro Toka Mcrounuku
TOCTOSTHHOTO TOKa JleficTBus
EKTPUIECKOT0 TOKA
(TemIoBOE, XUMUYECKOE,
MarHuTHOE) DIEKTPHUUYECKUN
TOK B JKHJIKOCTSX U razax
Onekrpudeckas nenb Cuna
TOKa DIIEKTPUYECKOe
HanpspkeHne CormpoTusie-
HU€ [IPOBOJHUKA Y IeTIbHOE
CONPOTHUBIICHHE BEMIECTBA
3akoH OMa Ui y4acTKa
nernu [locnenoBarensHoe

Y MapajuiebHOe COSANHEHHE
IIPOBOJTHUKOB

PaboTa 1 MOLITHOCTb ANIEKTPHU-
4ecKoro Toka 3akoH J[xoy-
ns—JIenna DiekTponpoBoI-
Ka ¥ TIOTPEOUTENHN IIEKTPH-
YeCKOH SHepruu B OBITY
KopoTtkoe 3ambIkaHmne

Habmronenne pa3nu4HbIX BUAOB ACHCTBHUS SIEKTPHIECKOTO
TOKa U OOHAPYKEHHE 3THX BHJOB JACHCTBUS B MOBCCIHECBHON
JKU3HU

COopKa U HCIIBITAHUE YJCKTPUICCKON IISTTH MTOCTOSIHHOTO
TOKa

W3mepeHue cuibl Toka aMIepMeTpoOM

H3mMepeHne 2IeKTPHYECKOTO HAIPSHKEHHUS BOJIETMETPOM
IIpoBeneHue 1 00BSICHEHHUE OMBITOB, IEMOHCTPUPYIOIIHX
3aBHCHMOCTH 3JICKTPHYECKOTO COMPOTHBIICHHUS MPOBOTHUKA
OT €ro JUIUHBI, IUIOIIA I [IONIEPEYHOro CeUeHUs 1 MaTepuana
HccnenoBanune 3aBUCHMOCTH CHITBI TOKA, IPOTEKAOIIETO Yepe3
Pe3UCTOp, OT CONPOTUBIECHHS PE3UCTOPA U HANPSDKEHUS

Ha pe3ucTope

[TpoBepka mpaBuia CI0KEHHUs HANPSKEHU MTPY MTOCIEN0BA-
TEJIFHOM COCJTMHEHHH JIBYX PE3UCTOPOB

IIpoBepka nmpaBuiia Ui CUJIbI TOKA MPU MapajyieIbHOM COeIU-
HEHHU PE3UCTOPOB

AHanu3 cuTyaluii ocae10BaTeIbHOr0 U apauleIbHOTO
COCIMHEHHS IPOBOHUKOB B JIOMAIIHUX YJICKTPHUECKUX
CEeTAX

Pemmenue 3agad ¢ ncnonp3oBaHueM 3akoHa Oma U GopMyn
pacuéra 3JeKTpUYECKOT0 CONMPOTUBIICHUS MIPH HOCIIEA0BATEIb-
HOM U NapajuIeIbHOM COeIMHEHUH NTPOBOJHUKOB




OkoHuanue mao.

TemaTnueckui OcHOBHbBIE BU/IbI 1€ TEJILHOCTH yYuamuxcs

OcHOBHOe coiep:kaHne

0J10K, TeMa (Ha ypoBHe y4eOHbIX JeicTBU)

Omnpezenexne paboOTH TEKTPUIECKOTO TOKA, IPOTEKAIOLIETO
4yepes Pe3ucTop

OnpezeneHye MOIIHOCTY IEKTPUIECKOr0 TOKA, BBIEIAEMON
Ha pe3nucTope

HccnenoBaHne 3aBUCHMOCTH CHIIBI TOKA Yepe3 JTaMIIOUKY

OT HaNpsDKEHUs Ha Hel

Omnpenenenne KI1/] HarpeBarens

HccnenoBanue npeoOpa3oBaHus YHEPTUU TIPU TOIbEME TPy3a
3JIEKTPOIBUTATENIEM

OOBsicHeHNE YCTPOMCTBA U IIPUHIIHIIA ACHCTBHS JOMAITHIAX
JNIEKTPOHAT PEBATENBHBIX TPHOOPOB

OOBsicHeHE TPUYMH KOPOTKOTO 3aMbIKaHHs ¥ MPUHIIUITA
JIeMCTBUSA TUIaBKUX NPeNoXpaHuTeneit

Pemenne 3anau ¢ ucnosnp3oBanueM 3akona Jxoyns—IJlenmna
HaGumoieHne BOSHUKHOBEHHS 3JIEKTPUYECKOTO TOKA B JKH/I-

KOCTH
MarauTHble [TocTostHHBIE MarHUTHI HccnenoBanue MarHUTHOTO B3aUMO/ICHCTBUS MIOCTOSTHHBIX
siBJeHus (6 u) B3anMmoneicTBre NocTosiH- MarHuToB

HBIX MAarHUTOB MarHutHoe W3yueHne MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB TIPH UX

nojie MaruutHoe mnoJjie 3emiu 00BETUHEHHH U Pa3/ICICHIH

" €ro 3Ha4YCHUEC 1JI )KU3HHU l_[pOBeueHMe OIIBITOB 110 BU3YyaJIU3alliU I10JIA IMOCTOSAHHBIX

Ha 3emie OmbIT Dpcrena MarHMTOB

MarsuTtHoe 1oJie 3j1eKTpude- Wzyuenue siBneHNs HAMarHMYUBAHUS BELIECTBA

ckoro Toka [Ipumenenue HccnenoBanue nelcTBUS 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO

3NEKTPOMATHUTOB B TEXHUKE CTPENKY




JlelicTBe MarHUTHOTO TOJIS
Ha MPOBOJIHUK C TOKOM
DNEeKTPOABUTraTEIb ITOCTOSH-
HOro Toka Mcnonb3oBanue
JJIEKTPOJIBUTATENIEH B TEX-
HHUYECKHUX YCTPONCTBAX

1 Ha TPaHCIIOPTE

IIpoBeneHne ONBITOB, AEMOHCTPUPYIOIIUX 3aBUCHMOCTD CHIIBI
B3aUMOJIEHCTBHUS KaTYIIKH C TOKOM M MarHUTa OT CHJIBI ¥ Ha-
MIPaBJICHHUS TOKA B KaTyIIIKe

AHanu3 cuTyauui NpakTHIECKOro IPUMEHEHHS JIEKTPOMarHu-
TOB (B OBITOBBIX TEXHHYECKHUX YCTPOHCTBAX, IPOMBIIUICHHOCTH,
MEIHUIIMHE)

W3zydenne neiicTBHSI MAarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM
W3yuenue neiicTBUS 31E€KTPOABUTATEISA

M3mepenue KI1/] anexTpoaBUraTenbHON yCTaHOBKH
Pacnio3naBanue u aHaNIW3 pa3IMYHBIX TPUMEHEHHUH 3JIEKTPO-
IBHUTaTeNel (TpaHCTIOPT, OBITOBBIC YCTPOICTBA U /AP )

JIEKTPOMATrHHUT-
Hasl HHIY KIS
@)

Omnsitel Papazes SBnenue
JNIEKTPOMATHUTHOM HHIYK-
nuu ITpasuiio Jlenna
Dnekrporenepatop CrnocoOs
MOJTYYCHUSI AEKTPUIECKOI
9HEPIHHU DJIEKTPOCTAHINH
Ha BO30OHOBIISIEMBIX HCTOY-
HUKAaX YHEPTUU

OIBITHI 11O HCCJICOOBAaHUIO ABJICHUA 3HCKTpOMaFHPITHOﬁ UHAYK-
IUH: UCCIIeIOBAaHNE N3MEHCHHM 3HAYCHHUS U HarpaBJICHUA
WHAYKIIMOHHOI'O TOKa

Pe3zepBHoe Bpems (3 1)




9 knacc (102 v)

Temarnueckui OcHOBHOe coJep:kaHue OcHOBHBIC BU/IBI JeATEIbHOCTH yYAIIMXCS
0,10k, TeMa (Ha ypoBHe y4eOHBIX JeicTBU)
Paznen 8. Mexannueckue siineHus (40 4)
MexaHuuyeckoe MexaHH9IecKOe JBHKECHHE AHanu3 1 00CyX/JeHUE Pa3IUIHBIX IPUMEPOB MEXAHMUECKOTO
JABHKeHHe MarepuanpHas TouKka JBIDKCHHUS

1 CHOCOOBI ero
onucanus (10 4)

Cuctema orcuéra OTHOCH-
TEJIBHOCTh MEXAaHUYECKOTO
TIBYOKEHHUS

PaBHOMEpHOE TIPAMONUHEH-HOE
nBuxenne HepaBHomep-Hoe
TIPSIMOJTMHEHOE JTBMKE-HUE
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
TeJNa MpH HepaBHO-MEPHOM
JIBUKEHUU Y CKOpEHHE
PaBHOyCcKOpeH-HOE
MPSIMOJIMHEITHOE JIBHKE-HIE
CBo0OogHOe naieHre OMbIThI
T'anunes PaBHoMepHOe NBMKEHUE
1o okpy>xHoctu [lepron

U 4acTOTa OOpaIleHus
Jluneiinas u yrinoBast CKOpO-CTH
LlenTpocTpeMuTenbHOE
YCKOpEHUE

OO6cyxaeHne rpaHnI] IPUMEHHIMOCTH MOJIENN «MaTepraIbHas
TOYKa»

OrnucaHne MEXaHUIECKOTO IBMKEHUS Pa3IHIHBIMU CIIOCOOAMH
(ypaBHeHne, TabauIa, rpaguk)

AHanm3 JKH3HEHHBIX CUTYallUH, B KOTOPBIX MPOSIBISIETCS
OTHOCHTEIBHOCTh MEXaHUIECKOTO JBHKECHHS

HaGmoierre MeXaHNIECKOTO IBIDKEHUS TeTa OTHOCHTEIBHO
pa3HBIX Tell OTCUETa

CpaBHEHHE ITyTel U TPACKTOPUI IBIDKEHHUS OJJHOTO U TOTO XKe
Tella OTHOCHTEIBHO Pa3HBIX Tl OTCUETa

Amnanus Texcta ['anmnes 06 OTHOCHTEIBHOCTH IBH)KCHHS,
BBITTOJTHEHUE 3aJaHUH IO TEKCTY (CMBICTIOBOE UTCHHE)
OnpeneneHue CpeaHeit CKOPOCTH CKOJbKEHUs OpyCcKa UK IBU-
JKeHHS IIapHKa 110 HAKJIOHHOM IIOCKOCTH

Anammu3 1 06cyX/eHIe CIIoc000B MPUOMMHKEHHOTO OTIPEAEICHUS
MI'HOBEHHOH CKOPOCTH

OmnpenesneHre CKOpOCTH PAaBHOMEPHOTO JIBIDKEHUsI (IIapHKa

B KHUAKOCTH, MOJIETH 3JIEKTPUIECKOTO aBTOMOOWIISI M T 1T )
OmnpeneneHne IMyTH, TIPOIICHHOTO 3a JaHHBIH IIPOMEXYTOK
BPEMEHH, ¥ CKOPOCTH TeJa 1o TpadiKy 3aBUCUMOCTH IyTH
PaBHOMEPHOTO ABIDKEHUS OT BpeMeHH OOCyXaeHHe BO3MOKHBIX
MIPUHLUIIOB AEHCTBUSA MPUOOPOB, H3MEPSIOMINX CKOPOCTh
(crtumomeTpoB)




Berncnenue myTu 1 CKOPOCTH IPH PaBHOYCKOPEHHOM HPSIMO-
JIMHEHHOM JBIKEHHH Tella

OmnpeneneHne NPOHIEHHOr0 MyTH U YCKOPEHHUS! JBHKEHHS Tena
110 rpadUKy 3aBUCUMOCTH CKOPOCTH PABHOYCKOPEHHOTO MPSMO-
JIMHEWHOTO JBIKEHHMS TeJla OT BpEMEHN

OmnpeneneHne yCKOpeHuUs Tella IpH PaBHOYCKOPEHHOM JIBHKE-
HUH 110 HAKJIOHHOH IJIOCKOCTH

V3mepeHue neprosia ¥ 4acTOTHI 00paIeHNs Tejla 110 OKPYKHOCTH
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBIDKECHHS Tema

10 OKPY>KHOCTH

Pemrenue 3aga4 Ha onpeseneHle KHHEMaTHYECKUX XapaKTepu-
CTHK MEXaHWYECKOTO JBIKEHHUS PA3IIMIHBIX BHIOB
Pacnio3HaBanue 1 IPHOMIKEHHOE OMTMCAHNE PA3INIHBIX BUIOB
MEXaHHUYECKOTO JIBIDKCHUS B IIPUPOJIE U TEXHUKE (Ha MpuMepax
CBOOOTHO MA/IAFONINX TEJN, JBIKEHHS )KUBOTHBIX, HEOSCHBIX
TeJI, TPAHCTIOPTHBIX CPEZICTB U AP )

B3anmopeiictBue
Teu1 (20 u)

[lepBslit 3axoH HproToHA
Bropoii 3axon HeroToHa
Tperuit 3axkoH HptoToHa
[MpuHIMI cyneprno3unuu
CHII

Cuna ynpyroctu 3akoH
I'yka Cuna TpeHusi: cuna
TPEHUS CKOJIBXKEHUS, CHIIa
TPEHHS TIOKOS, APYTHE BHUIBI
TpeHHst

Cua TsDKeCTH U 3aKOH
BCEMHPHOI'O TATOTCHUS
VYckopenue cB060IHOTO
najeHust J{BukeHne miaHeT

HabGmronenue u 00CyKICHUE OTIBITOB C JBHKCHUEM Telia MPU
YMEHBIIICHUHN BIIUSHUS APYTUX TEI, MPEMSTCTBYIOMINX JIBHKE-
HUIO

Amnanu3 TexcTa ['anmes ¢ onmucaHueM MBICIIEHHOTO SKCIIePH-
MEHTa, 000CHOBBIBAIOIIETO 3aKOH HHEPIIUH; BHITOJHEHHE
3aJJaHUH 10 TEKCTY (CMBICTIOBOE YTCHHE)

OO6cy>xaeHre BO3SMOXXHOCTH BBIITOJIHEHHUS 3aKOHA HHEPLIUU

B PA3JIMYHBIX CHCTEMaX OTCUETA

Habmnronenne u o0CyXeHAE MEXaHNUECKHUX SBIICHUH, TIPO-
UCXOJALIUX B cucTeMe oTcuéra «Tenexka» npu e€ paBHO-
MEPHOM M YCKOPSHHOM JIBUKEHUH OTHOCHUTEIBHO KaOHHETa
¢bm3ukn

JlelicTBHs C BEKTOpAMU CHJI: BHIITOJIHEHUE 33a[aHUH 10 CIIOKE-
HUIO U BBIYUTAHUIO BEKTOPOB




Ipooonsicenue maon.

Temarnueckuii OcCHOBHBIE BH/BI 1eATETLHOCTH YYALIMXCS
OcHOBHOe coiep:kaHne

0J10K, TeMa (Ha ypoBHe y4eOHbIX JeicTBU)
Bokpyr Connna ITepBas HaGmoenne n/uiny npoBeieHUe OIBITOB, AEMOHCTPHPYIOIIHX
KOCMHYECKasi CKOPOCTh 3aBUCHMOCTb YCKOPEHUS TeJa OT MPHIOKECHHON K HEMY CHJIbI
HeBecomocTs 1 neperpysku U MacChl TeJa
PaBHOBecHe MaTeprambHON AHanu3 1 00BsICHEHHUE SIBIICHUH C HCTIOJIH30BaHIEM BTOPOTO
TOUKd AOCOIIIOTHO TBEPIOE 3akoHa HeroTona
Teno PaBHOBecue TBEPIOTO Pemenne 3amay ¢ ucnoap30BaHUEM BTOPOTo 3akoHa HeroToHA
TeJla ¢ 3aKPeIUIEHHON OCBI0 1 TIpaBHJIa CJIOXKEHHS CHIT
BpameHns: MOMEHT CHIIBI OnpeneneHne XECTKOCTH HPYKHHb
HenTp TsDKECTH AHaM3 cuTyanui, B KOTOPBIX HAOMIOMAI0TCS ypyrue aedop-

MaluH, ¥ UX 00BSCHEHHE C HCTIONb30BaHNeM 3aKkoHa ['yka
Pemenue 3agau ¢ ucnosib30BaHueM 3akoHa ['yka

HccnenoBanne 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHUS

OT CHJIBI HOpMAaJIbHOTO naBieHnst O0CyKIeHUE pe3yIbTaToB
HCCIIEeIOBAHHS

Omnpenenenne k03hOUIMEHTa TPESHNS CKONBKECHUS

V3mepeHue CHITbl TPEHHS TIOKOS

Pemenne 3aa4 ¢ ucnons30BaHuEM (OPMYITBI TS CHITBI TPEHHS
CKOJIBKEHHS

Ananus JABHKCHMUS TCJI TOJIBKO IO )IeﬁCTBMeM CHIJIBI TSXKE-

CTH — CBOOOJJHOTO TTaICHUS

OOBsiCHEHNE HE3aBUCHMOCTH YCKOPEHHSI CBOOOIHOTO TTaICHUS
OT Macchl Tena

OreHKa BETMIMHBI CHITBI TATOTEHNS, AEHCTBYIOMEH MEXLy
IBYMS TenaMu (715l pa3HbIX Macc)

AHanu3 JIBIKEHUs HEOECHBIX TeJ MO JEHCTBUEM CHIIBI TSTOTe-
HUA (C HCIOJIB30BAaHUEM JIOTOIHHTEILHBIX HCTOYHUKOB HHpOP-
Mall1H)




PemieHue 3a1a4 ¢ UCHOJIb30BAHUEM 3aKOHA BCEMHPHOTO TATOTE-
HUS ¥ (POPMYITBI AT pacyéra CHIIBI TSDKECTH

AHaNM3 OPUTHHAIBFHOTO TEKCTa, OITMCHIBAIOLIETO TIPOSIBICHUS
3aKOHa BCEMHPHOT'O TATOTCHYS; BBIIIOJIHCHHUE 3aJaHUIT 10 TeK-
CTY (CMBICIIOBOE YTEHHE)

Habmronenue u o0CyXeHNE OIBITOB 110 U3MEHEHHUIO Beca Tela
IIPH YCKOPEHHOM JIBU)KEHUU

AHanm3 yclIoBUi BOZHUKHOBEHNUS] HEBECOMOCTH U Iepe-
IpY3KH

PemieHue 3a1a4 Ha ONpee/ICHHE Beca Tela B Pa3InYHbIX
YCIIOBHSAX

AHanm3 cu, ACHCTBYIOIMX Ha TEJI0, TOKOSIIeecs Ha OIope
OrmnpeneneHye HEHTPa TSHKECTH PA3IMYHBIX TEl

3akonbl coxpa-
Henus (10 4)

Wmnynec Tena M3meHeHne
nmITyabca UMITysTbe crimst
3aKOH COXpaHEHHS HMITYIIb-
ca PeaktuBHOE nBIXKEHUE
Mexanndeckast pabota u
MormmHOocTs Pabota cun
TSXKECTH, YIPYTrOCTH, Tpe-
Hus CBsI3b SHEPTHU U pa-
OOTHI

[ToreHumanpHas sHeprus
TeJa, TIOAHITOTO HaJl ITIOBEPX-
HOCTBI0 3eMiu [loTeHTmans-
Hasl SHEPrusl CKaToU Npy-
KHHBI

Kunernueckas sneprus
Teopema o KuHETHYECKOM
SHEPTUU

HaGmoenne n 00CyXaeHHE OIBITOB, IEMOHCTPHUPYIOIINX
nepeady UMITyJIbca IIPU B3aUMOICHCTBUH TeTl, 3aKOH COXpaHe-
HUS IMITYIIBCA TIPH a0COIIFOTHO YIPYTOM M HEYTIPYTOM B3aHMO-
JIEHCTBUU TEJ

AHanmM3 cUTyaluii B OKpYKaromei KH3HH C UCTIOIb30BaHIEM
3aKOHA COXPAHEHUS UMITYIIbCa

Pacrio3HaBaHue SIBJICHHS] PEAKTUBHOTO JIBIDKEHUS B IPUPOJIE

u texanke (MC — Ouonorus)

[TpumeHeHne 3aK0HA COXPaHEHUS HMITYJIbCa JUIS pacuéTa
pe3yIbTaTOB B3aMMOJICHCTBUS Tell (Ha MpUMepax Heynpy-

TOTO B3aHMOJIEHCTBHS, YIIPYTOT0 EHTPAILHOTO B3aHMO-
JEHCTBUS ABYX OJMHAKOBBIX TEJN, OJHO U3 KOTOPHIX HEMO-
BIDKHO)

Pemenne 3a1a4 ¢ MCHONB30BaHAEM 3aKOHA COXPAHEHHS HM-
ITynbca

Ornpenenenne padoThl CHIIbI YIPYTOCTH MIPH MOIbEME TPy3a

C UCTIONb30BAaHUEM HETIOIBIKHOTO M MOABMKHOTO OJI0KOB




IIpooonsicenue maon.

TemaTnueckuii

0JI0K, TEMA

OcHOBHOe coiep:kaHne

OcHOBHbBIE BU/IbI 1€ TEJILHOCTH yYuamuxcs

(Ha ypoBHe y4eOHbIX JeicTBU)

3aKoH COXpaHEeHUSI MEXaHU-
4ecKoi sHepruu

M3mepenue MouHoCTH

V3mepeHne MOTeHITHANBHOM SHEPT Uy yIpyro nedopMupoBaH-
HOM Ipy>XUHBI

M3mepeHne KHHETHYECKOM SHEPTHH TeJla 10 UTMHE TOPMO3HOTO
MyTH

DKcHepuMEeHTaIbHOE CPaBHEHUE U3MEHEHUS TOTEHIIUAIbHON
U KUHETHUYCCKOH SHepruil Tesia Npy JBUKEHUY 110 HAKJIIOHHOU
IUIOCKOCTH

OKcrepuMeHTalIbHAs IPOBEPKA 3aKOHA COXPAHEHUS] MEXaHUUe-
CKOH 9HEeprHH MpH cBOOOHOM IMaJICHUH

[IpumMeHeHNe 3aKOHA COXPAHEHUSI MEXaHUYECKOH SHEprHU

JUIS pacuéTa MOTEHUUAIbHON U KHHETUYECKOW YHEpIrUii Tena
Pemenne 3a1a4 ¢ MCMONB30BaHNEM 3aKOHA COXPAHEHHS MeXa-
HUYECKOH SHEpPruu

Paznen 9. Mexanuuec

KHe KoJiedaHus U BoJiHbI (15 1)

Mexanuueckue
Kkosedanus (7 4)

KonebarensHoe IBIKEHHE
OCHOBHBIE XapaKTEPUCTHKU
KOJICOAHHIA: TIEPHOJI, 4acTOTa,
ammmtyzna Maremarnde-
CKHUH U IPY>KUHHBIN MasTHU-
ku IIpeBpaiuenue sneprun
IpU K0JIe0aTeIbHOM JIBIIKE-
HUH

3aryxaronye KoueOaHus
Beinyx1eHHbIE KOneOaHNsa
Pesonanc

HabGnronenne xoneGaHuii Mo IeHCTBUEM CHIT TSKECTH U YIIPY-
TOCTH U 00Hapy)KEeHHE IOJOOHBIX KOJIeOaHHil B OKpYKaoIIeM
MHpe

Amnanm3 koebaHui Tpy3a Ha HUTHU U Ha pykuHe OnpenencHue
4acTOTHI KOJIeOaHWI MaTeMaTHYECKOTO U IIPYKHHHOTO MasiTHH-
KOB

HaGnronenue u 00bsiCHEHHE SIBJICHUST Pe30HAHCa
HccnenoBanme 3aBUCHMOCTH ITepro/ia KOJieOaHH TOABEIIEHHO-
T'0 K HUTH I'py3a OT JJTHHBI HUTH

IIpoBepka He3aBUCUMOCTH MEpUO/Ia KOJICOaHU Tpy3a, TOIBE-
LIEHHOT'O K JICHTE, OT MacChl Ipy3a




HaburoaeHue 1 00CyXACHHE OIBITOB, IEMOHCTPHPYIOIIHX
3aBUCHMOCTB Mepro/ia KoaeOaHu IPYKUHHOTO MasITHUKA

OT Macchl Ipy3a U KECTKOCTH HPYKUHBI

ITprMeHEeHHEe MaTEeMaTHIECKOTO 1 MPYKUHHOTO MasTHUKOB

B KQueCTBE MOJIeJICit [UTsl ONIMCAHHsI KOJIeGaHUi B OKPYIKAIOLIEM
MHpe

PemieHue 3a/1a4, CBA3aHHBIX C BBIYMCICHUEM I OLICHKOMN
4acTOTHI (Teproia) Konebanunit

Mexanuyeckue
BOJIHBI. 3BYK
(LAY

CBoiicTBa MEXaHHYECKHUX
BoJsiH JlyiuHa BostHbI Mexa-
HUYCCKHE BOJHBI B TBEPIOM
Telle, CEHCMUYECKHE BOJTHBI
3ByKk I'poMKOCTb 3ByKa

U BbIcoTa ToHa OTpaxeHue
3Byka MHQpa3ByK u ynbTpa-
3BYK

OOHapyKeHHE U aHAJIM3 BOJHOBBIX SBJICHUH B OKPYKAIOIIEM
MHpe

HaGmoenne pacpocTpaHeHHs IPOAOJIBHBIX ¥ HOIEPEYHBIX
BOJIH (Ha MOJIENIH) M OOHAPYKCHHE aHAIOTHYHBIX BUIOB BOJIH
B IIpHpOJeE (3BYK, BOJSTHBIE BOJIHBI)

Berancnenne AiMHBI BOJHBI M CKOPOCTH PACIPOCTPaHEHHS
3BYKOBBIX BOJIH

DKCIepUMEHTaIbHOE OIPEe/IeNICHNE TPAHHI] YaCTOTHI CIBIIINMBIX
3BYKOBBIX KOJIeOaHMit

HaGmoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM
YHCIIE C UCTIOJIb30BAaHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB)
HaGumoenne n 00bsiCHEHHE SIBJICHHS aKyCTHUECKOTO Pe30-
HaHCa

AHanu3 OpUrHHAIBHOTO TEKCTa, MOCBAMIEHHOTO HCIOIb30Ba-
HUIO 3ByKa (WJIM YJIBTPa3ByKa) B TEXHHUKE (3XOJIOKaIUs,
YIBTPa3ByK B MEAUIIMHE U AP ); BEIIIOJIHEHUE 3a/[aHUH MO TeK-
CTy (CMBICIIOBOE UTCHHE)

JIeKTPOMArHuT-
Hoe noJie

Pa3nen 10. DiekTpoMarHuTHOE MoJIe U 3J1eKTPOMATHUTHBIE BOIHBI (6 1)

DJEeKTpOMarHUTHOE 1oJie
DJeKTPOMAarHUTHBIE BOJTHBI

IocTpoenue paccyxaeHui, 000CHOBBIBAIOIINX B3aUMOCBSI3b
IJIEKTPUYECKOr0 U MATHUTHOTO HOJIEH




Ipooonsicenue maon.

TemaTnueckuii

0JI0K, TEMA

OcHOBHOe cofiep:kaHue

OcHOBHbBIE BU/IbI 1€ TEJILHOCTH yYuamuxcs

(Ha ypoBHe y4eOHbIX JeicTBU)

H 3JIeKTpoMar-
HUTHbIE BOJIHBI
(6 4)

CBoiicTBa 3J1€KTPOMarHUT-
HbIX BoH Ilkana snekrpo-
MarHUTHBIX BOJIH Vcronb30-
BaHHE HJICKTPOMArHUTHBIX
BOJIH JIJIS COTOBOM CBSI3H
DIeKTpOMarHuTHasl IPUPOIa
cBera CKOpOCThH CBETa
BonnoBeie cBoiicTBa cBETA

DKCHEPUMEHTATBPHOE H3yIEHHE CBOMCTB dIEKTPOMATHUT-
HBIX BOJIH (B TOM YHCIIC C TOMOLIBIO MOOHIEHOTO Telie-
¢doHa)

AHanu3 peHTTeHOBCKMX CHHMKOB Y€JIOBEYECKOTO Opra-
HHU3Ma

AHaNM3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHHS JJICKTPOMATrHHT-
HOTO U3JIy9€HHs B IIPUPOJIC: KUBBIC OPTaHU3MBI, U3y ICHHUS
HeOEeCHBIX Tell (CMBICIIOBOE YTCHHE)

PacrniozHaBaHKe U aHAJIM3 PA3IMYHBIX IPUMEHEHHH AIIEKTPO-
MAarHATHBIX BOJIH B TEXHUKE

PemieHune 3a1a4 ¢ UCHOIb30BaHHEM (DOPMYIT ISl CKOPOCTH
9IIEKTPOMATHUTHBIX BOJIH, JJIMHBI BOJHBI H YaCTOTHI

cBeTa

Pazpnen 11. CBetoBble aBjenus (15 4)

3akonbl pacnpo-
CTpaHeHHsI CBeTa
6w

Hcrounuku cera Jlyuepas
Mozenb cera [Ipsmonuneit-
HOE PacpoCTpaHEHUE CBETa
3armenus ComnHua u JIyHsl
Otpaxenue cera [1mockoe
3epKasio 3aKOH OTPaXKCHUS
CcBeTa

[Ipenomnenune cBeta

3aKoH MpeOMJICHHS CBETa
IlonHOE BHYTpEeHHEE OTpake-
HHe cBeTa Mcnonp3oBaHue

HabGroieHre onpITOB, IEMOHCTPUPYIONIHX SIBICHHUE MPSMOJIHU-
HEIHOTO pacnpocTpaHeHus cBeTa (BOSHUKHOBEHHE TEHH U TIOJTY-
TEHH), U MX WHTEPIIPETAIHS C UCTIOIb30BaHUEM TOHATHS
CBETOBOTO JIy4a

OOBsICHEHUE U MOJICIIMPOBAHUE COTHEYHOTO H JIYHHOTO 3aTMe-
HHAN

HccnenoBanne 3aBUCHMOCTH yTila OTPaKEHHsI CBETOBOTO JIyda
OT yIJIa MaJAeHUs

W3yueHne cBOCTB H300paKEHHUS B IDIOCKOM 3epKaJie
HabmoneHue u 00bsICHEHUE OTBITOB 110 TIOJYYCHHUIO N300paxke-
HUIl B BOTHYTOM U BBIIYKJIOM 3epKasiax HaGmonenue u o0bsc-




BHYTPCHHETO OTPAXKCHUS
B OIITHYCCKHUX CBECTOBOAAX

HEHUE OIBITOB I10 MPEJIOMIICHHIO CBETa Ha IPAHUIE PA3IHUHBIX
cpell, B TOM YHCJI€E OIBITOB C ITOJHBIM BHYTPEHHUM OTpPakKeHHEM
HccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMIICHUS OT yriia
MajieHHsl CBETOBOTO JIyya Ha IPaHUIIe «BO3LYX—CTEKIIO»
Pacno3naBanue siBIEHUM OTpaXXE€HUS U MPETOMIICHUS CBETa

B MIOBCETHEBHOM KHU3HUA AHAIN3 U OOBSICHCHHE SIBIICHUS
ONTHYECKOTO0 MUpPaXKa

Pemenue 3agad ¢ HCMoap30BaHUEM 3aKOHOB OTPaKEHUS

Y TIPEJIOMJICHUSI CBETa

JIuH3bI ¥ onTH-
YyecKHe Mpuoopbl
(64)

JIun3a, X0 Jiyuelt B TUH3E
Orntuueckasl cucrema
Onrtudeckue IpudopsbI:
(oToamnmapar, MUKPOCKOIT

u Teneckon ['na3 kak ontuye-
ckas cucreMa brmzopykocth
U TTbHO30PKOCTh

[Monyuyenue n300paxkeHNH ¢ MOMOIIBI0 COOMPAIOIIEH U paccen-
BaroOIIeH JIMH3

Ornpenenenne GOKYCHOTO PACCTOSIHUS U ONITUYECKOMN CHIIBI
coOuparoIeit TMH3bI

AHanm3 ycTpoHCTBa M IPUHIIMIA ACHCTBHS HEKOTOPBIX ONTHYE-
CKUX pUOOpOB: (hoToammapara, MUKPOCKOIIA, TEJIECKOIa

(MC — Guosorusi, acTpPOHOMHS)

AHanu3 siBJIeHHH ONM30PYKOCTH 1 TaJIbHO30PKOCTH, TPUHIIUITA
netictBust 0ukoB (MC — Guomorust)

Paznoxenue
0eJi0rO0 CBETA
B criekTp (3 4)

Paznoxenne 6emoro ceera
B criekTp OmnbiTel HeroToHA
CnoxeHue CeKTpaabHbIX
nBeroB Jlucnepcus cBera

Habmronenne mo pas3iioskeHnio 0eoro CBeTa B CIEKTP
Hab6monenue u 00bsICHEHHE OIBITOB MO MOIYyYeHUIO 0enoro
CBeTa [PY CIIOXKSHUH CBETA Pa3HbIX [[BETOB

ITpoBeseHne 1 0OBSICHEHHE OMBITOB 110 BOCIPHUATHIO IIBETA
NPEIMETOB IPU MX HAOIIOJCHUH Yepe3 LIBETOBbIC PHIBTPHI
(LIBETHBIE OYKH)

Pa3znen 12. KBanroBsle siBjieHusn (17 4)

Hcnyckanue
Y NOTJIOIIeHHe

Omnsitsl Pezepdopra u miane-
TapHas MOJENb aToMa

O6cyxnenue nemu oneIToB Pesepdopaa o ncenenoBanuio
aTOMOB, BBIJIBUJKEHHE TMIIOTE3 O BOBMOXKHBIX PE3yJIbTaTax




OkoHuanue mao.

TemaTnueckuid

0JI0K, TEMA

OcHOBHOe coiep:kaHne

OcHOBHbBIE BU/IbI 1€ TEJILHOCTH yYuamuxcs

(Ha ypoBHe y4eOHbIX JeicTBU)

CBeTa aTOMOM
(CR )

Mopnens atroma bopa. HUcny-
CKaHHE ¥ MOTJIONICHUE CBETa
aromoMm. KBanTel. JInHeiya-
TBIC CIIEKTPBI

OTIBITOB B 3aBUCHMOCTH OT IPEAIOIaraeMoro CTpOCHHs aTOMOB,
(hopMyITUpOBaHUE BEIBOJOB H3 PE3YJIETATOB OIBITOB.
OO6cyxIeHUe MPOTUBOPECUHH TUIAHETAPHOU MOJICIN aToMa

W OCHOBaHWH I THIIOTE3bI bopa o cTanmoHapHbIX opOUTax
JJIEKTPOHOB.

HaOroieHre CIIONIHBIX U IMHEHYATHIX CIICKTPOB M3ITyICHUS
pa3nuuHbIX BemecTB. OObsICHEHNE TMHEHYATHIX CIIEKTPOB
H3ITY9CHUS

Ctpoenue
aTOMHOTO si/Ipa
(64)

PagnoaktuBHOCTE. Anbda-,
Oera- ¥ raMMa-U3ITydeHHsI.
CTpoeHue aTOMHOTO sizipa.
HyxknonHas MoJens aTOMHOTO
siapa. U3otonel. PagroakTus-
Hble npespateHus. [lepuon
NoJIypacrnaja.

JleiicTBUs paluOaKTUBHBIX
M3JIyYEHUN Ha KUBbIE
OpTaHU3MBI

O6cyxaeHne BO3MOXKHBIX THIIOTE3 O MOJAEIISX CTPOSHHUS sIapa.
OmnpezeneHye cocTasa siiep M0 3alaHHBIM MacCOBBIM U 3apsiio-
BBIM YHCJIaM U TI0 TTOJIOXKEHHIO B IEPHOIMYECKON CHCTEME
aneMeHToB (MC — xummus).

AHanm3 U3MEHEHHS COCTaBa A/pa U €ro MOJIOKECHHS

B TIEPUOJMIECKOI! CHCTeMe NPH A-PaJH0aKTHBHOCTH

(MC — xumus).

HccnenoBanue TPEeKOB -4acTHIL IO TOTOBBIM (OTOrpadusm.
OOHapyKeHHE M U3MEPEHHE PATHAIIMOHHOTO ()OHA C TIOMOIIIBIO
JI03UMETpa, OIIEHKA €T0 HHTEHCHBHOCTH.

AHanu3 OUOJIOTHYECKUX U3MEHEHUH, MPOUCXOASIINX TO]T
JeicTBHEM panoaKkTUBHbIX u3nyueHnit (MC — Guonorus).
Vcrionp30oBanue paioaKTUBHBIX U3ITyIeHHI B MEUIITHE

(MC — Guonorus)

Slnepubie
peaxuuu (7 u)

Snepuble peakunu. 3aKOHbBI
COXpaHEHUs 3apsTOBOTO

Pemenue 3aga4 ¢ CIoIb30BaHUEM 3aKOHOB COXpaHEHUA
MAaCCOBBIX U 3apAJ0BbIX YHUCEII Ha ONPEACIICHUE PE3YJIbTAaTOB




1 MaCCOBOTO YHCEIN. DHEPTrHs
CBS3M aTOMHBIX siiep. CBs3b
Macchl ¥ 3Hepruu. Peakuun
CHHTE3a U ACJICHUS A1ep.
Hcrounuku sueprun ConHia
U 3BE3.

SlnepHast sHEpreTHKa

SIIEPHBIX PEaKIHii; aHATH3 BO3MOYKHOCTH HITH HEBO3MOXKHOCTH
SIIEPHOH PeaKIH.

O1ieHKa YHEPTUH CBSI3H S/IEP C UCHONB30BaHUEM (POPMYIIBI
DHHIITeHHA.

OO6cyXaeHne epcIeKTHB HCI0JIb30BaHMs YIIPABIIEMOTO
TEpMOSIICPHOTO CHHTE3a.

OOcyXIeHNe MPESUMYIIECTB M SKOJOTHUECKUX MPOOIIeM,
CBSI3aHHBIX C AAEpHO sHepreTukoit (MC — 3Komorus)

IMoBTOpPUTEILHO-0000IAIOIMIT MOXYJIb (9 )

CucremaTH3anus
u 0000111IeHNE
MPEAMETHOTO
COZIepXKaHHUS

U ONBITA Jes-
TENBLHOCTH,
mpuoOpe\TéHHOTOo
NPU U3yYEHUU
BCEro Kypca
¢uzuku

O600muIeHne conep KaHus
Ka)KZIOTO U3 OCHOBHBIX
pa3znenoB Kypca pU3UKH:
MEXaHUIECKHUE, TEIIOBHIC,
JIEKTPOMAarHUTHBIE, KBAaHTO-
BBIC SIBJICHHSI.

Hayunsiit MeToz mo3HaHus U
ero peanuzanus B pusude-
CKUX HCCIIEOBAHMSIX.

CBs13b (DM3HKH H COBPEMEH-
HBIX TEXHOJIOTHH B 00s1acTu
nepeaadn nHGopmaImy,
SHEpreTHKe, TPAHCIIOpTe

BrimonHeHne yueOHBIX 3aJaHu, TPEOYIOIIIX T1eMOHCTPALIUH
KOMITIETEHTHOCTEH, XapaKTepHU3YIOIUX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

66 IPUMEHEHUS TOJTYYCHHBIX 3HAHUH [T HAYIHOTO OOBSICHEHHS
(U3UYCCKHX SIBJICHUIN B OKPYXKAIOIICH MPUPOJIC U TTOBCETHEB-
HOM JKU3HH, a TAKXKE BIABICHUS (PU3NICCKUX OCHOB psAa
COBPEMEHHBIX TEXHOJIOTUH;

66 IPUMEHEHHUSI OCBOSHHBIX HKCIIEPUMEHTAIILHBIX YMEHHH 151
HCCIeTOBaHUs (GU3NUCSCKUX SIBICHUN, B TOM YUCIIE JIS
MPOBEPKU TUIIOTE3 U BBISIBICHUS 3aKOHOMEPHOCTEH.

Pemenune pacu€THbIX 3a7a4, B TOM YKCJIE MPEANOJIararoninx

HCIIOJIb30BaHUE (DPU3UUCCKON MOJICTHN M OCHOBaHHBIX Ha COJCP-

JKaHWUH Pa3INIHBIX PAa3NeNIoB Kypca HU3UKH.

BrinonHenue u 3amuTa rpynnoBbIX WIK UHAWBUAYATbHBIX

MIPOEKTOB, CBA3aHHBIX C COAEPKaHUEM Kypca Gpru3nku




