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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno mpenMery «®Pusznka» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI COCTaBjeHa HAa OCHOBE IMOJOKEHUW M TpeOOBaHWI K pe3ysbTaTam
OCcBOEHUSI Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTPAMMBI OCHOBHOTO
obmero oOpazoBanus, mpeactaBieHHbix B DOI'OC OO0, denepanbHOI
aanTUPOBAHHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOI'O 00IIero oOpa3oBaHUs
st cnaboBusmux obydaroruxcs (Bapuant 4.2 ®AOITI O00), a takxe ¢ yd€Tom
®enepanpHOil pabouedt MporpaMMbl BOCIHMTAHMS U KOHUENIUU TMPErojaBaHus
yueOHoro npenmMera «Puznkay.

Copepxanue mnporpaMmbl 10 (U3MKE HAOpaBlIeHO Ha (popMHUpOBaHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYyYarolUXCsl M OpTraHU3alUi0 H3y4eHUs
Gbu3MKN Ha JEATEIBHOCTHOM OCHOBe. B mporpamme mo (u3HKE YYHUTHIBAIOTCS
BO3MOKHOCTH y4deOHOro mnpeaMera B peanusauuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JINYHOCTHBIM U METAaNpEeAMETHBIM pe3yibTaTaM OOYYEHMsI, a TaKxkKe
MEXMPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHuUs.

[TporpamMma mo ¢Qu3uKe ycTaHaBIMBAET paclpeleleHne Y4eOHOro Marepuala
no rogaM oOydeHus (Mo KjaccaM), MpeajiaraeT NPUMEPHYH MOCJEeI0BaTEIbHOCTD
M3YyYEHHUs TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COJIEPKaHUs U yuETe

BO3PACTHBIX, 3pUTEIbHBIX U ICUXO(PHU3UOIOTHUECKUX 0COOCHHOCTEN 00yHaroIIXCsl.

OO0mas xapakrepucTukKa y4eOHOro npeamera «®@usnka»

Kypc ¢usukun — cuctemooOpa3yronuii ais eCTeCTBEHHOHAaYyUHbIX Y4eOHBIX
MPEAMETOB, TTOCKOJIbKY (PM3UUYECKUE 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB U SBJICHUI,
M3y4aeMbIX XUMUEH, Onosorueil, actrponomuend u gpuznueckoi reorpadueii. dGuszuka
— 3TO NOpPEeaMeT, KOTOPbIi HE TOJbKO BHOCHT OCHOBHOM BKJaJ B

€CTEeCTBEHHOHAYUYHYI0 KapTUHY MUPA, HO U TIPEAOCTaBIsIET Haubosee siCHbIe 00pasIlbl



NPUMEHEHHs HAyYHOrO0 METOja MO3HaHHs, T € croco0a MOIy4eHHs JOCTOBEPHBIX
3HaHui 0 mupe. Hakonen, ¢u3znka — 3TO mpeaMeT, KOTOPbIM HapsAay ¢ APYTUMHU
€CTECTBEHHOHAYYHBIMU IPEeIMETaMHU JOJDKEH JaTh OOyYarolMMCs IpeJICTaBICHHE
00 yBJIEKaTEIIBHOCTH HAY4YHOI'O MCCIENOBAaHUS M PaIOCTH CaAMOCTOSTEIBHOIO
OTKPBITUSI HOBOTO 3HAHHS.

OnHa W3 THaBHBIX 3aa4 (U3NYECKOro OOpa30BaHUA B CTPYKType OOLIEro
oOpa3oBaHMsI COCTOMT B (HOPMHUPOBAHMHM €CTECTBEHHOHAYYHONW TPaMOTHOCTU U
MHTEpeca K HayKe y OCHOBHOM MaccChl 00y4aroIMXcsl, KOTOPbIE B JaJbHENUIIEM OyayT
3aHATHI B CaMbIX pa3HOOOpasHbIX cepax npearenpbHocTH. HOo He MeHee BaxHOU
3a1a4eil SIBISETCS BBISBICHHE W MOJATOTOBKA TAJAHTIIMBBIX MOJOJBIX JIFOAEH IS
IpOAODKEHNUS OOpa3oBaHMs W JajbHEHIIed NpoQecCHOHANbHON NEATENbHOCTH B
00JJaCTH €CTECTBEHHOHAYYHBIX HCCJIEIOBAaHUA W CO3JaHUM HOBBIX TEXHOJIOTHM.
CornacHO  HPUHATOMY B MEXIYHAPOJHOM  COOOIIECTBE  ONpPEIEIICHUIO,
«EcTecTBeHHOHay4Hass TPaMOTHOCTb — 3TO CIIOCOOHOCTh YEJIOBEKa 3aHMMATh
AKTUBHYIO TPAXKJAHCKYIO TIO3UMLHIO IO OOIIECTBEHHO 3HAYMMBIM BOIPOCAM,
CBA3aHHBIM C €CTECTBEHHBIMH HAayKaMH, M €ro TOTOBHOCTb MHTEPECOBATHCS
€CTECTBEHHOHAYYHBIMHU UACAMH.

Hay4HO rpamMOTHBIN 4€JIOBEK CTPEMUTCS y4acTBOBATh B apryMEHTHUPOBAHHOM
0OCY>KIE€HUH MPOOIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, UTO

TpeOyeT OT HETO CIAEAYIONINX KOMIETEHTHOCTEM:

. HAay49HO O0OBSACHATH SABJICHHA,
° OLICHUBATh U ITIOHUMAThb 0COOEHHOCTH HAay4YHOIr 0o MCCJICA0BAaHUNAA,
° HHTCPIIPECTUPOBATE AAHHBIC W HCIIOJb30BATH HAYYHBIC JOKA3aTCIILCTBA

JUIS1 TIOJTYYE€HUS BBIBOJIOBY.

N3yuyenue (Qu3uKu crnocoOHO BHECTH pEIalONIUil BKJIaJ B (POPMHUpPOBAHUE
€CTECTBEHHOHAYYHO! TPaMOTHOCTH 00YYaIOIUXCSl.

KoppekimonHo-pa3BuBatomuii  moteHnuan ydeOHoro mpenMera «Dusmkay
obecrieynBaeT TMPEOAOJCHUS]  OOYYAOUIUMUCS  CICAYIOMMX  CHEeIU(PUISCKUX

TPYAHOCTEHN, 00YCIOBIEHHBIX CIA00BUICHUEM:



. OTCYTCTBHE€ Yy  TIOJABIAIONIETO  OOJBIIMHCTBA  OOYYAIOIIMXCS
BO3MOXKHOCTH CaMOCTOSITEJIBHO H OBICTPO BBISBISATH TPU3HAKA (U3HUUECKUX
OOBEKTOB, YCTAHABIMBATH PE3YIbTATHl M OCOOCHHOCTH MPOTEKaHMs (DU3MISCKUX
MPOLIECCOB C MTOMOIUIBIO 3PCHHS,;

. 3aMEIYICHHOCTh U (ParMEHTApHOCTh BOCHIPHUATHS, HEBO3MOXHOCTb

CJIOCTHOI'O BOCIIPUATHA PALA O6’bCKTOB;

. Hec(hOPMUPOBAHHOCTh MJTH UCKAKEHHOCTH PsJIa TIPEICTABICHHUIA;

. HU3KHAM YpOBEHb PA3BUTHS MEJIKON MOTOPHUKH, 3PUTEIIBHO-MOTOPHOMN
KOOp/JIMHAIWY;

. Y3KUWA KpPYyro3op W HEJOCTAaTOUHBIA JJIsI OMUCAHUS (PU3UYECKUX

O0OBEKTOB, MPOLIECCOB U SIBICHUN CIOBAapHBIN 3a11ac;
. 0eIHOCTh BOOOpaKEeHUS.
[Tpeogonenue yka3aHHBIX TPYIHOCTEH JOJDKHO OCYIIECTBIISATHCA Ha KaXKIOM

YPOKC YUUTCIICM B ITPOLCCCC I'PaMOTHO OpFaHI/I3OBaHHOﬁ KOppGKHHOHHOﬁ pa6OTBI.

Hean uszyuyenus yueOHOro npeamera «ODu3nka»

[enu uzydeHus yueOHoro npeamera «Ousznka» Ha YpOBHE OCHOBHOTO OOIIIETO
00pa3oBaHUs:

. npUOOpETeHNEe MHTEpeca M CTPEeMJICHUS OOYYarOMIMXCS K HAyYHOMY
M3YUYCHHIO TIPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE TMPEACTABICHUM O HAYYHOM METOAE T[O3HAaHUA U
(hopMHpPOBaHUE UCCIEA0BATEILCKOTO OTHOIIEHUS K OKPY>KAIOIINUM SIBICHUSIM;

. (opMHpOBaHKME HAYYHOTO MHUPOBO33PEHHUS KaK PE3ysbTaTa U3y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

. (opMHpOBaHUE MPEICTABICHUNA O POJIU (PU3MKHU JJIsl PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU W TEXHOJIOTHUIA;

. pa3BUTHE  TPEACTAaBIEHWH O  BO3MOXHBIX cdepax  Oymymiei
npodeCCUOHAIBHOM ~ JACSATENbHOCTH, CBSI3aHHOM ¢  (U3MKOM, TOATOTOBKA K

JaybHeNIeMy 0OOy4eHHUIO B 3TOM HaIlpaBJICHUU.



JlocTikeHne STUX TIeJie Ha YpPOBHE OCHOBHOTO o0O0Iero o0pa3oBaHUs
o0ecrieunBaeTCs PeIICHUEM CIICTYIOINX 3a1a4.

. npuoOpeTeHNue 3HAHWM O JIUCKPETHOM CTPOCHHUHU BEIIECTBA, O
MEXaHHYECKUX, TETIOBBIX, JIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. pruoOpEeTEHNUE YMEHHI OMTUCHIBATH U OOBSICHATH (DU3UUYCCKHE SIBIICHUS C
MCIIOJIb30BAHUEM IOJTyYCHHBIX 3HAHUIA,

. OCBOCHHE METOJOB pEIICHUS NPOCTSHINNX pacyeTHbIX 3amad ¢
MCIIOJIb30BaHUEM (PU3UUECKUX MOJEICH, TBOPUYCCKUX U MPAKTUKO-OPHUCHTUPOBAHHBIX
3aag;

. pa3BUTHE YMEHHUI HAOJIOJaTh MPHUPOJHBIC SBJICHUS W BBITOJHATH
OMBITHI, J1a0OpaTOpHBIE PabOTBI M  OAKCICPUMEHTAIBHBIC HCCICIOBAaHUS C
HCII0JIb30BaHNEM U3MEPHUTEIILHBIX IPHOOPOB;

. OCBOGHHE TIPUEMOB pabOThI ¢ HHPOPMAITECH HU3UUECKOTO COMIePIKAHN,
BKJItOUass WHQPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHHSX (U3WKH;, aHajiu3 W
KPUTHUYECKOE OIICHUBAaHKUE WH(POPMAITUH;

. 3HaKOMCTBO  cOo  cdepamMu  TpodEeCCHOHATBHOW  ACSTEIbHOCTH,
CBSA3aHHBIMH C (U3MKOW, W COBPEMCHHBIMH TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (PU3HUECKON HAYKH.

Koppekunonnsie 3agauu:

. Pa3BuTtne 3pUTENBHOrO, 3PUTEIBHO-OCSI3aTEILHOTO U CIYXOBOTO
BOCIIPUSTHSL.

. Pa3BuTHe Mpou3BOJILHOIO BHUMAHUSL.

. PazBuTHe u KOppeKLUs TaMATH.

. Pa3BuTHE ¥ KOPPEKLINS MBICIUTENBHON NESITEIbHOCTH.

. [Ipeononenue BepOanu3ma.

. Pa3zBruTHE MOHOJOTMYECKON peYH.

. OO6orareHue akTUBHOTO U TTACCUBHOTO CIIOBaps, (GOPMUPOBAHNE HOBBIX
TTOHATHUM.

. @opMHUPOBAaHUE HABBIKOB 3PUTEIBHOTO, 3PUTEIBHO-0OCSA3ATEIBHOTO U

CIIYXOBOI'O aHaJIM3a.



. ®opMHpPOBaHUE HABBIKOB OCSI3aTEIbHO-3pPUTENLHOTO O0CIEeNOBaHUS U
BOCHPUATHS I[BETHBIX WM YEPHO-OENbIX (KOHTPACTHBIX) PENbePHBIX M300pakKeHHI
(wumrocTpanui, cxem, MakeToB, YEPTEKHBIX PUCYHKOB, Tpa(UKOB U T.I1.).

. @opMHpOBaHUE CHENUATBHBIX TPUEMOB OOCIEAOBAHMS U U300paKEHUs
U3y4aeMbIX 00BEKTOB JOCTYIHBIMU CITIOCOOAMHU.

. @opMHUpOBaHUE, YTOUYHEHUE WM KOPPEKUHS MPEACTABICHUN O

IIpeAMETax U MPOLECCax OKPYKAOIIEN JEHCTBUTEIBHOCTH.

. Pa3BuTre MenKkoi MOTOPUKHU U 3pUTEIbHO-MOTOPHON KOOPINHALINH.
. CoBeplICHCTBOBAaHME  YMEHHS  3PUTEIIBHOM  OPUEHTUPOBKH B
MHKPOIPOCTPAHCTBE.

Mecto yuyeOHoro npeamera « Pusnka» B y4eOHOM ILIaHe

B cootBerctBun ¢ ®I'OC OO0 ¢dusuka sBisieTcss 00s13aTeIbHBIM MPEIMETOM
Ha YpOBHE OCHOBHOTO 00I1Iero oopasoBanus. JlaHHas mporpaMma npeaycMaTpruBaeT
n3yueHue pusnku Ha 0a30BOM ypoBHE B 00beme 238 yvacoB 3a Tpu roja (Bapuant 1
AOOIT O0OO) - oOyuenus mo 2 yaca B HEJCIIO B 7 U 8 KjJaccax U Mo 3 4 B HEJICHIO B
9 xnacce. Bapuant 2 AOOOIT OOO - 006yuenust o 2 yaca B HeAento B 8 u 9 kiaccax

u o 3 4 B Henemro B 10 kiacce.

COAEPKAHUE YYEBHOI'O ITPEIMETA «®U3UKA»
8 kiace

Paznen 1. ®u3uka u ee poJib B IO3HAHUHU OKPYKAKOILEr0 MUpa.

®duznka — Hayka o npupoae SAsnenus npupoasl (MC1) ®usnueckue sBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenuUYUHBL. V3MepeHue Quiznueckux BenuuuH. PuU3NUYECKHe
npubopsl. [lorpenmHocTh n3MepeHnii. MexxayHapoHasi CUCTEMA €TMHHII.

Kak ¢usnka wu Jpyrue ecTeCTBEHHbIE HayKd H3Y4alOT TPUPOLIY.
EcTecTBeHHOHAyuUHbI METOJA TMO3HAHUS: HAOIIOJEHUE, TOCTAHOBKA HAy4YHOIO
BOIPOCA, BBIABMKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHHE

HaOmro1aemMoro siBiieHus. Onucanue GU3NIECKUX SBICHUHN C TTIOMOIIBIO MOJIETIEH.



JlemoHcTpanum.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SABJICHUS.
2. duznveckre NpudOPsI U MpoLeaypa IPSIMbIX U3MEPEHUN aHATIOTOBBIM U

I (PPOBBIM MPUOOPOM.

JlaGopatopHbie pabOTHI U OTBITHI.

1. Ornpenenenue UEHbl JeIEHUS MKaIbl U3MEPUTEIBLHOTO PUOOopA.

2 N3mepenue paccTossHui.

3. N3mepenne o0beMa KUJIKOCTH U TBEPAOTO Tea.

4 Ornpenenenue pa3MepoB MajbiX TEJ.

5. N3MepeHne temmeparypbl NpU MOMOLIM >KUAKOCTHOIO TEPMOMETpa M
JaTYuKa TeMIepaTyphl.

6. [IpoBenenne ucciaeqoBaHus MO MPOBEPKE TMIOTE3I: JAJbHOCTh IMOJIETa
apuka, OpoIIeHHOr0 TOPU30HTAIILHO, TeM 00JIbIle, YeM OOJIbIlIEe BHICOTA ITyCKAa.

Paznen 2. IlepBoHayajibHbIe CBEJACHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl OIbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTRA.

JBmxenune wyactui BemectBa CBsSI3b CKOPOCTH JBHKEHHMS YacTHIl C
temnepaTypoii bpoyHoBckoe nBmwkeHue, auddysus BzaummomeilcTBue dYacTHIL
BEIIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPABIX
(kpuctammuyecknx) Ted. B3auMOCBsI3b MEXIy CBONMCTBaAaMHU BEIIECTB B Pa3HbBIX
arperaTHbpIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JemoHncTpanum.

1. Ha6toienne 6poyHOBCKOTO IBHKEHUSI.

2. Ha6nronenue nuddysun.

3. HaOntonenue  siBieHU#,  OOBSICHSIOMIMXCS ~ TPUTSHKEHUEM WU
OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.

JlaGopatopHbie pabOTHI U OTBITHI.



1. OuneHka pauameTpa aroMa METOAOM pAIoB (C  HCIOJIB30BAaHUEM

doTtorpaduii).
2. OTmBITHI 110 HAOTIOICHHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OmnbITH IO OOHAPYKEHUIO IEHCTBHSI CHIT MOJIEKYJISIPHOTO PUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe nBWKEHHE. PaBHOMEpHOE W HEPAaBHOMEpPHOE JBHIKCHHE.
Cxopoctb. Cpennsii CKOpOCTb IMPU HEPAaBHOMEPHOM JBHXKEHUH. PacueT myTtu u
BPEMEHHU JIBUKECHUS.

SBnenue uHepUMU. 3aKOH HHEpUUHU. BzawmojnelcTBue Ten Kak NpHYMHA
M3MEHEHUS! CKOPOCTH ABUXKEHUs Tell. Macca kak Mepa uHepTHOCTH Tena. [IoTHOCTh
BeniecTBa. CBs3b JIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMa BEILIECTBA.

Cwita kak XapakTepucTHMKa B3auMoneucTBus Tei. Cuia yrnpyrocTd M 3aKOH
I'yka. 3mepeHue cuilbl C MOMOIIBI) JUHAMOMETpA. SIBIIEHHWE TATOTEHHUS U CuUila
Tsokectd. Cuna Tspkectu Ha Apyrux roiadHetax. (MC) Bec tenma. HeBecomocTb.
CrnoxeHne cui, HalpaBJICHHBIX O OJHOW npsMoM. PaBHopercTByromas cwi. Cuia
TpeHus. TpeHue CKoNbKEHUs U TpeHue 1mokos. Tpenue B mpupojae u texuuke. (MC)

JlemoHcTpanum.

1 HaOmronenne MexaHH4eCcKOro ABMKEHHUS Tella.

2 N3mepenre cKkopoCTH NPSIMOIMHEUHOTO JIBUKEHHUS.

3 HaGnronenue BIeHUS HHEPITUH.

4, Hab6nronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOICHCTBUU TEll.

5 CpaBHeHUE Macc 10 B3aUMOJECHCTBUIO TE.

6 CrioxeHune CHI, HallpaBJICHHBIX IO OJTHOW MPSMOM.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. OnpeneneHue CKOPOCTU PAaBHOMEPHOrO JABIKEHHS (IIapuka B
KHUIKOCTH, MOJIEITH SJIEKTPUIECKOTO aBTOMOOUJIS U T.1I1.)

2. Omnpenenenre cpeaHell CKOPOCTH CKOJBKEHUS OpycKa WU MIapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPAOTO TeNa.



4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmariyn)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

S. OnBbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHnne TBePAbIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHHS JaBiieHusd. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHUs Ta3za OT oObema, Temmeparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, JKUAKOCTAMH M ra3amu. 3akoH Ilackansa. I[lHeBMarnueckue
MalTuHbl. 3aBUCUMOCTh JaBJICHUS JKUIKOCTH OT TJIyOWHBI. [ HMapocTaTnyecKuid
napagokc. CooOuarommuecs: cocyabl. [ uapaBinuecKue MEXaHU3MBbI.

Atmochepa 3emian u arMmochepHoe AaBieHue. [IpUUMHBI CylIeCTBOBaHUS
BO3AyIHOM oOonouku 3emyu. OnbeiT Toppuuennu. M3mepenune arMmocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJICHHUS OT BBICOTHI HAJ[ YPOBHEM MOPS.
[Tpubops! 17151 u3MepeHus aTMOC(hEepHOTO J1aBJICHUS.

JlelicTBHE XKUIKOCTM M Ta3a Ha IMOrPYKEHHOE B HHUX TEJO BbITalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3myxoriaBanue.

JlemoHcTpanum.

1 3aBUCHUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

2 [lepenaua gaBineHUs ) KUIKOCTHIO U Ta30M.

3 Coolmraromuecs: COCy/Ibl.

4, I'mapaBnuueckuii mpecc.

5 [IposiBneHue neicTBUs aTMOCPEPHOTO TABICHUS.

6 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00OBbE€Ma MOTrPYKEHHOW 4YacTu
TeJa U MIIOTHOCTH )KUIKOCTH.

1. PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TEN: MJIaBaHUE WK MOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEH TeJa U KUAKOCTH.

JlaGopatopHbie pabOTHI U OTBITHI

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00beMa MOrpyKEHHOM

B JKUIKOCTh HaCTH TECJIaA.



2. OnpeneneHue BBITAJIKMBAKOLIEH CHIbI, JCHCTBYIOUIEM Ha TeENoO,
IIOIPYKEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIbI, JEUCTBYIOIIEH Ha
TEJIO B KUJAKOCTH, OT MACChI Tea.

4. OneITB, JEMOHCTPUPYIOUIME 3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JEMCTBYIOIEH Ha TENO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOW B KUAKOCTh YacTH
T€JIa U OT IUIOTHOCTH KUJIKOCTH.

S. KoHcTpynpoBanne apeomeTpa WIA KOHCTPYUPOBAHHME JIOAKH H
ONPENIEIICHNUE €€ TPY30II0ABEMHOCTH.

Paszgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast padota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [lpaBuio
paBHOBecusl prluara. [IpuMmeHeHre npaBuiia paBHOBeCHs pblyara K OJ0Ky. «30J10Toe
npaswio» mexaHuku. KIIJ[ mpocteix mexanusmoB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.

Mexanuueckass sHeprus. KuHernyeckas M NOTEHUHMAIbHAs  SHEPIUS.
IIpeBpaiienre OqHOTO BHJIAa MEXAHMYECKOM DHEPIUH B APYTrOM. 3aKOH COXPAaHEHHUs
DHEPIUU B MEXAHHUKE.

JlemoHCTpauuu

1. [IprMepbl TPOCTBIX MEXAHU3MOB.

JlaGopatopHbie pabOTHI U OTBITHI.

1. Onpenenenre pabOThl CHIIBI TPEHUS TPU PABHOMEPHOM JBUKEHUU Tella

10 FOpHSOHTElJ'IBHOfI IMOBCPXHOCTH.

2. HccnenoBanue ycnoBuii paBHOBECHUS pblyara.

3. N3mepenne KII/] HakIOHHON ITIOCKOCTH.

4. N3yuenue 3aKkoHa COXpaHEHUS] MEXaHUYECKOW DHEPTUH.
9 kiace

Pa3zngea 6. TemioBbIe ABJICHUS.
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OCHOBHBIE TOJIOXKEHUSI MOJEKYJSIPHO KHHETUYECKOH TEOPHUH CTPOCHHUS
BelecTsa. Macca u pasmepbl aTOMOB M MOJEKyJd. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO KHHETUYECKON TEOPHUHU.

Mogenu TBepAOTO, XKUAKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Ttena. OObsICHEHHE CBOMCTB Ia30B, KHUAKOCTEH U
TBEpABIX TEJI Ha OCHOBE IIOJOKEHUHA MOJEKYJSIPHO KHHETUYECKOW TEOPHH.
CmaurBaHMe M KanWULIPHBIE sIBIEHUS TemioBoe pacliupeHue 1 CKaThe.

Temneparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBH)KCHMSI
YaCTHLI.

Buytpennsis  sHeprus. (CnocoObl HM3MEHEHHS BHYTPEHHEW SHEpPruu:
TeIuionepesaya U coBeplieHue paboTsl. Bunpl Temonepenayu: TEIONPOBOAHOCTD,
KOHBEKIIUS, U3IIyUECHUE.

KonuuecTBo TemnoTel. YnenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOro OanaHca. [1naBieHue u orBepaeBaHue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa IuiaBieHus. [lapooOpa3zoBanue u
konaeHcauus. Mcnapenne. (MC) Kunenue. YaenbHas TemnoTa mapooOpa3oBaHMSL.
3aBUCUMOCTh TEMIEpaTypbl KUIEHUS OT arMoc(epHOro aamieHUs. BraXHOCTb
BO3/yXa.

OHeprus TOIIMBA. Y AENIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner pabotel TemnoBbix aurarened. KIIJ[ TemoBoro nBurarens.
TeruoBble ABUTATENN U 3a1IUTa OKpYyx)atomien cpeabl. (MC)

3aKOH COXpaHEHUS U MPEBPAILICHHS YIHEPTUH B TEIJIOBBIX nporeccax. (MC)

JleMoHCcTpanuu

1 Hab6nronenne 6poyHOBCKOTO IBHKECHHUSI.

2 Ha6nronenue nuddysun.

3. Habmronenue SsBIIeHUA CMauMBaHKS M KaIMIJLIIPHBIX SBJICHUM.

4 Habmronerune TenioBoro pacimpeHus Teil.

5. N3MeHeHue naBieHus rasa Mpu U3MEHEHHH o0beMa M HarpeBaHUM WIIH
OXJIAKICHUH.

6. [IpaBuia u3MepeHus TeEMIIEPaTypPhI.
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1. Bunae! Termonepenaun.

8. OxnakieHue Ipy COBEPIICHUH PabOTHI.

Q. HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIAMHU.
10. CpaBHEHHE TEIUIO eMKOCTEN PA3IUYHBIX BEIIECTB.

11. HaOmroneHue KuneHus.

12. HaGmrogeHue mOCTOSHCTBA TEMIIEpaTyphl MPH TJIaBJICHUU.
13. Mopenu TEmIoOBBIX IBUTATEIIECH.

JlaGopatopHbie pabOTHI U OTBITHI.

1. OnpITB IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJIIPHOTO PUTSKEHHUS.
2. OnpITHl IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIM caxapa.
3. OnbITel IO HAOMIOACHUIO TEIJIOBOTO PACUIMPEHUS Ta30B, KHUAKOCTEH U

TBEPJBIX TEI.

4, Omnpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IIMPHUIIA.

5. OnbIThI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro
o0beMa M HarpeBaHUS WA OXJIKICHHUS.

6. [IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCHUMOCTH JUTMHBI  CTOJIOMKA
KHUJKOCTH B TEPMOMETPUUECKON TPYyOKEe OT TeMIIEpaTyphl.

7. HaGnronenue wu3MeHeHHs BHYTPEHHEW SHEpPrUM Tella B PE3yJbTare
TerIonepeayr ¥ padoThl BHEITHUX CHUJI.

8. UccnenoBanue siBjaeHUs TEMJI0OOMEHA MPU CMEUIMBAHUU XOJOJHOU M
ropsityer BOJBI.

Q. Onpenenenue KOJWYECTBAa TEIUIOTHI, TOJIYYEHHOTO BOJON TIpH
TEIUI00OMEHE C HarpeThiM METAJUTMYECKUM HUITUHIPOM.

10. Omnpenenenue ynenbHON TEIUIOEMKOCTH BEIECTBA.

11. HccnenoBaHue mpolecca UCIapeHusl.

12.  Omnpenenenre OTHOCUTEIHLHOM BIAXKHOCTH BO3TyXa.

13. Omnpenenenue yeabHON TETUIOTHI IJIABJICHUS JIbA.

Pazngen 7. JdiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.
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Onextpuzaums Tena. JIBa poja sIeKTpUYECKUX 3apsioB. BsaumonelicTBhe
3apsKEHHBIX Tel. 3akoH KylioHa (3aBUCHMOCTb CHIIBI B3aUMOJEHCTBUSA 3apSKEHHBIX
TEJI OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEKY T€JIaMU).

Onextpuyeckoe mnozne. HampsykeHHOCTh 3nekTpudeckoro noss. IlpuHumn
CYTIEPIIO3UIINU JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu 35eKTpUYECKUX 3apsAIOB. DJIEMEHTapHBIA AIEKTPUUYECKUN 3apsil.
Crpoenue aroma. IIpoBOAHUKN U JUANEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsaa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKAa.
HNcTouHuKM TOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOrOo ToKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuueckas  nenb. Cuima  TOKa.  DJIEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBiieHHE IPOBOJHUKA. Y ACIBHOE CONPOTHUBIIEHHUE BelecTBa. 3akoH OMa miis
ydactka nenu. [locaenoBaresnbHOE U IapajlIeIbBHOE COETMHEHHE ITPOBOJIHHUKOB.

Pabota m MomIHOCTB 3JIeKTpHuYecKoro Toka. 3akoH Jxoyms— JleHna.
DJeKTpuyecKrue Lenu M MOTPEeOUTENN 3JIeKTpudeckoil sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTostHHBIE MarHUTHI. B3anMonenCTBUE TTOCTOSAHHBIX MAarHUTOB. MaruuTHoe
nojie. MaroHuTHOE 1oJie 3eMJIM U €ro 3HaYeHME s s)KUu3HU Ha 3emiie. OnbIT DpcTena.
MarHuTHOE o€ 3JIEKTPUIECKOro Toka. [I[puMeHeHne AIeKTPOMarHuTOB B TEXHUKE.
JlelicTBUE MAarHMTHOrO TIOJsi HA MPOBOAHUK C TOKOM. OIJIEKTPOJBUIATENb
IIOCTOSIHHOTO ~ TOKa.  Mcmonp30BaHWE — DJIEKTPOJABUIATENEW B TEXHHYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omnbitel Dapanes. SBieHue 37eKTpOMarHuTHON UHAYKUuU. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. Cnoco0bl MOJTYYEHUS ANEKTPUYECKOU DHEPIUH.

3J’ICI(TPOCT3HLII/II/I Ha BO300OHOBJISIEMBIX HCTOYHUKAX OHCPI'UMU.

JlemoHcTpanum.

1. DIIeKTpU3aLUs Tell.

2. JIBa poJia 3JIEKTPUUECKHUX 3apsA0B U B3aMMOJEHCTBUE 3aPSIKEHHBIX TEJ.
3. YCTpONCTBO U IEHUCTBUE IEKTPOCKOIIA
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3J'ICKTpOCTaTI/I‘-IeCKa$I WHAYKIOWA.

3aKOH COXPAHEHMS JIEKTPUUYECKHUX 3aPSI0B.

4

3)

6. [IpoBOIHUKY U TUAIEKTPHUKH.

7 MopaenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.

8 HcTouHrKy OCTOSIHHOTO TOKA.

9 JIlencTBUS NMEKTPUUYECKOTO TOKA.

10. DnexkTpuYecKuid TOK B KUIKOCTH.

11. T 'a3oBwIit pa3ps.

12. M3mepeHue CHIIbI TOKa aMIIEPMETPOM.

13. H3mepeHue IeKTPUIEeCKOro HAMPSHKEHUS BOIBTMETPOM.

14.  PeoctaT u Mara3uH CONPOTUBICHUIA.

15. BsaumopeiicTBHE TOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTHU pPa3/IeiCHUs MOJIOCOB MarHUTA.

17. MonenupoBaHre MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmwIT Opcrena.

19. MarauTHoe 1oJie ToKa DJIEKTPOMArHuT.

20.  JleiicTBHE MarHUTHOTO TOJISI HA TPOBOJAHHUK C TOKOM.

21.  DnexkTpoaBUTaTENb MOCTOSHHOTO TOKA.

22. HUccnenoBaHue SIBICHUS JIEKTPOMArHUTHOW MHIYKIIHH.

23.  Ompiter Dapages.

24. 3aBUCHMOCTb HaIpPaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

25.  DJexTporeHepaTop MOCTOSHHOTO TOKA.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. OneITel MO HAOMIOMECHUIO DJICKTPH3AIMA TEJl HHIYKIHEH U TIpHU
CONIPUKOCHOBECHHH.

2. HccnenoBanne ACHCTBHS DJIEKTPUYSCKOTO TIOJISI HA IIPOBOJHUKH H
JTUDJICKTPHKH.

3. Co6opka 1 mpoBepka pabOThI AIEKTPUICCKOM LI IOCTOSHHOTO TOKA.

4, N3mepenune u peryaIupoBaHie CHIIbI TOKA.
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5. W3mepenue u perynupoBaHue HaMpsHKEHHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO Yepe3 Pe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS Ha pEe3UCTOpE.

7. OneITsl, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
COMPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOMAAM IMONEPEYHOr0 CEUYECHHS U
MaTepuana.

8. [IpoBepka mpaBmiia CIOXKEHHUS HAMpPsDKEHUNW TPU TMOCIEAOBATEIHLHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

Q. [IpoBepka mpaBmia Uis CHUJBI TOKA MpPU MapajUIeNTbHOM COEAMHEHUU
PE3UCTOPOB.

10.  Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UAYILIETO Yepe3 Pe3UCTOP.

11. OmpeneneHue MOITHOCTH DJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

12.  HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, UAYILIETO YEpe3 JaMIIOUKY, OT
HaIpsDKEHUS Ha HEW.

13.  Omnpenenenue KIIJ] narpeBaTens.

14. HccnepoBaHre MarHUTHOTO B3aUMOJICHCTBUS MTOCTOSTHHBIX MarHUTOB.

15. H3yyeHue MArHUTHOTO TIOJS TOCTOSIHHBIX MArHUTOB TPU  HX
O0OBEIMHEHUH U Pa3JICIICHUH.

16. HccnenoBanue ACWCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmnbITbl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOAECHCTBUS
KaTyIIKA C TOKOM WU MarHUTa OT CUJIbI TOKA W HAIIPABJICHUS TOKA B KaTYIIIKE.

18. M3yuenue nedcTBUS MAarHUTHOTO MOJIS HA TPOBOJHHUK C TOKOM.

19. KoHcTpyupoBaHue U U3y4eHHE pabOThI DIEKTPOIBUTATEINS.

20. Usmepenwne KIIJ[ anekTpoaBUraTeIbHON YCTaHOBKH.

21. OmnpITel 1O WCCICIOBAHUIO SIBJICHUS DJICKTPOMATHUTHON WHIYKIIWH:

HCCICAOBAHUC W3MEHCHUM 3HAUCHUS U HaIpaBJICHWA NHAYKIIUOHHOTO TOKA.

10 kiaacce

Pasznea 8. Mexanunueckue siBJICHHUS.
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Mexanuueckoe JABuwxkeHue. MarepuanbHas Touyka. (Cucrema orcyera.
OTHOCHUTENIBHOCTh MEXAaHMYECKOro JABWKEHHUS. PaBHOMEpHOE MNpsSMOIMHEIHOE
nBrokeHue. HepaBHOMEpHOE INpsAMONIMHEWHOE ABrKeHue. CpenHss MU MIHOBEHHas
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOycKOpeHHOe mpsIMOJIMHEWHOe aBmkeHue. (CBoOOJHOE
nageHue. OnsIThl ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepuon m yacrora oOpamnieHus.
JIuHeHas u yriosasi CKOpOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHUE.

[lepBoiii 3ak0oH Hprorona. Bropoit 3akon Herotona. Tperuit 3akoH HproToHa.
[IpyHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHHs CKOJIBKEHUs, CUila
TPEHHUsI NOKOS, APYTUE BUJIBI TPEHUSL.

Cuna TSDKECTM W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHE CBOOOJHOIO
nagenus. J[Bmwxenue muaneT Bokpyr Connna. (MC) [lepBas kocMuueckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHOM TOUYKU. AOCONIOTHO TBepaoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJICHHON OChIO BpameHus. MOMEHT cuiibl. LIeHTp TsxecT.

Nmnynec Tena. M3meHnenue mmmnyibca. Mmynbe cHilbl. 3aKOH COXpaHEHUS
nmmnyibca. PeakruBroe asmxkenue. (MC)

Mexanudeckast paboTa U MOIIHOCTh. PaboTa cuJil TSHKECTH, YIPYTOCTH, TPEHHUS.
Cesi3p sHeprun u pabotrel. [loTeHumanbHast BHeEprus Tena, MOAHITOrO Hal
ITIOBEPXHOCTHIO 3eMJIM. [loTeHIManbpHas 3HEPrust C:kaTou NpyxkuHbl. KnHetnueckas

sHeprus. TeopemMa O KMHETHYECKOW JHEPTHM. 3aKOH COXPAHEHHS MEXAaHMYECKON

SHEPTHUH.
JemoHncTpanum.
1. Habmronerne MexaHWYeCKOTO JBIDKCHHS TejJa OTHOCHUTEIBHO Pa3HBIX

TEJI OTCUYETA.
2. CpaBHeHrEe TyTEH M TPACKTOPHUM IBHKEHUS OJHOTO U TOTO KE Tela
OTHOCHUTEJIBHO PAa3HBIX TEJI OTCYETA.

3. N3mepenne cKkOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUYKEHUSL.
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4. HccnenoBanue Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

S. Habmoienne nBMKEHUs Tela Mo OKPYKHOCTH.

6. HaGntoieHne MexXaHWYecKuX SIBICHUM, NPOUCXOAAIIMX B CHCTEME
orcuera «Temexka» npu ee paBHOMEPHOM M YCKOPEHHOM JIBH)KEHHH OTHOCUTEIBHO

KaOuHeTa HU3UKHU.

7. 3aBUCHUMOCTh YCKOPEHHUS TEJla OT MAcChl TEJa U JCUCTBYIOIIEH Ha HETo
CHJIBL.

8. Hab6utoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEIL.

9. W3meHeHue Beca Tena npyu yCKOPEHHOM JIBUKEHUU.

10. Tlepemaua mmmysbca MpU B3aUMOICHCTBUH TEll.

11.  IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICHUCTBUU TEIL.

12. CoxpaHeHHE UMITYJIhCa TIPH HEYIIPYTOM B3aHMOICHCTBHUH.

13. CoxpaHeHue UMITyJIbca IpU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaGmroneHue peakTUBHOTO JABUKCHHUS.

15. CoxpaHeHHEe MEXaHUYECKOW SHEPTUH MPU CBOOOTHOM MaJCHUMU.

16. CoxpaHeHHe MEXaHMYECKOM »SHEpPruM TMpU JIBIDKCHUM Tela TOJ
JNEUCTBUEM IIPYKUHBI.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. KoHcTpynpoBanue Tpakta ajisi pa3roHa U JaJdbHEHIIEro paBHOMEPHOTO
JBYDKEHUS MAPUKa WA TETICHKKH.

2. OnpeneneHue cpeHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIM JIBHKEHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OmnpeneneHrue yCKOPEHUS Teja MPU PABHOYCKOPEHHOM JBMXKCHHH I10
HAKJIOHHOM IUIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PaBHOYCKOPSCHHOM
JBIDKCHUHU 0€3 HauaJbHON CKOPOCTH.

5. [IpoBepka TrUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JABUKEHUH 0e€3
HAa4YaJlbHOW CKOPOCTH IIyTH OTHOCATCS KakK PSS  HEYETHBIX YHCEN, TO

COOTBCTCTBYIOIIHC ITPOMCIKYTKN BPEMCHU OJITMHAKOBEI.
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6. I/ICCHGI[OBaHI/Ie 3aBUCUMOCTHU CHJIbI TPCHUSA CKOJIB)KCHUSA OT CHIIbI

HOPMAJIBHOTO IaBJICHUS.

7. Omnpenenenue kodphuineHTa TPEHUS CKOJIbKCHHUS.
8. Omnpenenenne KeCTKOCTU MPYKUHBI.
Q. Onpenenenre pabOThI CUJIBI TPEHUS NPU PABHOMEPHOM JBHKCHHUH TeJa

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Ompenenenne pabOTHl CHJIBI YOPYTOCTH TIPHU TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJABMXKHOTO U MOABUKHOTO OJIOKOB.

11. HM3ydeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Pa3nen 9. Mexann4yeckue KoJie0aHusl M BOJIHbI.

KonebarenbHoe npmxkenune. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHUN: TEPHO/I,
4acToTa, aMIUIATyAa. MaTreMaTH4eCKHil M MNpYKUHHBIM MasTHUKHU. [IpeBpainenne
SHEPTUU MPHU KOJIeOATETHHOM JIBIXKCHHH.

3aryxatomue — KoJieOaHUs. BoiHyxnenHsle  KoseOaHuUs. Pe3onanc.
Mexannueckre BoJHbI. CBOMCTBAa MEXAHUYECKHUX BOJH. [IpoAoibHBIE U TTOTIEpEYHBIE
BOJIHBL. J[JINHA BOJIHBI U CKOPOCTH €€ PaCIpOCTpaHEHUs. MeXaHuYeCKue BOJIHBI B
TBEPJIOM Telie, cericmuieckue BoJiHbl. (MC)

3Byk. ['pomKkoCcTh 3Byka W BbicOTa ToHa. OTpakeHue 3Byka. MHbpas3Byk u

yIBTPa3BYK.

JlemoHncTpanum.

1. HaOmronenne kojie0aHuii Tl MOJ JEWCTBUEM CHIBI TSHKECTH U CHJIBI
YIOPYTOCTH.

2. HaOmronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

3 HabmroneHune BoIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.

4 PacnipocTpaneHnne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

5. HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6 AKYCTUYECKHI pe30HaHC.

JlaGopatopHbie pabOTHI U OTBITHI.
1. Onpenenenrve 4YacTOThl W TEpHOJIa KOJEOAHU MaTEMaTHYECKOTO

MasjATHHKA.
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2. Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MPY>KUHHOTO MAasTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TepuoAa KojeOaHWN MOJABEUICHHOTO K
HUTH I'py3a OT IJIMHBI HUTH.

4, UccnenoBanne 3aBUCUMOCTH MEpHOJa KOJIEOaHUNW  MPY>KUHHOTO
MasATHUKA OT Macchl Ipy3a.

S. [IpoBepka HE3aBUCUMOCTH MeproIa KoneOaHuii rpy3a, MoABEHIEHHOTO K
HUTH, OT MACCHI Tpy3a.

6. OnbITl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTH Iepuoja  KoyieOaHUU
MPY>KUHHOTO MAasATHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.

7. N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Pazgea 10. DneKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DOJEKTPOMATHUTHOE  TOJIe.  OJIEKTPOMAarHuTHele  BOJMHBL.  CBONMCTBa
ANEKTPOMArHuTHhIX BOJH. [Ilkama »neKTpoMarHWTHBIX BOJH. Fcnonb3oBanue
AJIIEKTPOMATHUTHBIX BOJH JUII COTOBOW CBSI3U. DJIEKTPOMAarHUTHas NPHUPOJAA CBETA.

Cxopoctb cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JlemoncTpanum.
1. CBOMCTBA 2IIEKTPOMATHUTHBIX BOJIH.
2. BonHOBEBIE CBOMICTBA CBETA.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. N3ydeHune CBOMCTB AJEKTPOMATHUTHBIX BOJIH C TTOMOIIBIO MOOHIIBHOTO
tenedona.

Pa3zgea 11. CBeroBbie siBJICHHS.

JlyueBas monenb cBeta. Mcrounuku ceera. [IpssmomHeEtHOE pacipOCTpaHEHUE
ceera. 3armenuss Connna u Jlynsl. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTpaXKE€HUs CBETA.

[Ipenomnenue cBera. 3akoH TpenoMiieHUs cBera. [lonHoe BHYTpeHHEe
OoTpakeHHe cBeTa. Vcnonb30BaHUE MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX

CBETOBOJAX.
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Jlunza. Xox mydeit B muH3e. Ontuyeckas cuctema ¢oToarmapara, MUKpOCKOTa
n teneckona. (MC) [I'ma3 kak onrTuyeckas cucrema. biauM3opykocTs |
NATbHO30PKOCTb.

Pasznoxxenne Oemoro cBera B cmektp. Omnbitel  HetoTona CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. /(ncnepcus ceera.

JlemoHCTpanum.
[IpssMmonuHEHOE pacCIPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTuyeckuii CBETOBOJ.
Xon nyyei B coOuparoleil JInH3e.
XoJ1 Iy4el B pacCEenBarOIICH JTUH3E.

[Toy4yenue n300paXkeHUi ¢ TOMOIIBIO JTUH3.

© ©o N o O k~ W NN Pe

[Ipunuun aeiictBus poToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

[EEN
o

Mopens rnasa.

[HEN
=

Pasnoxxenue 6emoro cBeta B CIIEKT).
12.  Tlomydenue 6em0ro CBETA MPU CIOKEHUH CBETA PA3HBIX IIBETOB.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. HccnegoBanue 3aBUCMMOCTH YIJla OTPAXKEHUsI CBETOBOIO JIyda OT yIJia
MaJCHUS.

2. N3yuyeHune xapakTepUCTUK U300paKeHUs MpeAMETa B INIOCKOM 3epKalie.

3. HccnegoBanue 3aBUCMMOCTH yTila MPEJIOMIIEHHS CBETOBOTO Jiyya OT

yria MajeHusi Ha TPaHULIEe «BO31YyX—CTEKIION.

4, [Tony4yenue n300pakeHui ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

S5. Onpenenenre  (GOKYCHOTO  PACCTOSHUST W ONTHYECKOHW  CHJIBI
cOOMparoIIeH JTUH3HI.

6. OMnBITHI IO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

7. OnbIThl IO BOCHPHUATHIO I[BETA MPEAMETOB MPHU UX HAOIIOACHUM uYepe3

LIBETOBbIE (DUIIBTPHI.

20



Pa3nen 12. KBaHTOBbBIE SIBJICHUS.

OmnbiTel Pesepdopna u mmanerapHas mojnenb aroma. Mogens atoma bopa.
Hcnyckanue u noriolieHue ceeta atoMoM. KBanTthl. JInHeuaTbie CIEKTPHI.

PannoaktuBHOCTE anbda, 6eTa u ramma-u3nyderus. CTpoeHne aTOMHOTO Spa.
Hyxnonnas moziens aToMHOro sjpa. M30Torsl.

PanunoaktuBHble mpeBpamieHus. Ilepuon momypacmajga aTOMHBIX — sIEp.
SnepHble peakuyy. 3aKOHbBI COXPAHEHHSI 3apAIOBOTO U MAcCCOBOIO YHMCEN. JHEPTHUs
CBS3U aTOMHBIX sziep. CBsi3b Macchl M HEpruu. Peakiuu cuHTe3a U JEeNeHUs SIep.
Uctounuku sneprun. Connia u 38e31. (MC)

Snepnas osHepretuka. JIeMCTBUS pPAAMOAKTUBHBIX M3JIYYEHUHW HA IKUBBIC
opranusMmsl. (MC)

JlemoHcTpanum.

1 CrHexTpsl U3IIy4EHHS U ITOTJIOLICHUS.

2 CrexTpsl pa3aM4HbIX Fa30B.

3 CriexTp Bogopoaa.

4. Habmonenue TpekoB B kamMepe Buibcona.

5 PaboTa cueTunka HOHU3ZHPYIOUIUX U3ITYyUEHUH.

6 Perucrpanus uzinydeHrs NpupOIHbIX MUHEPAJIOB U IIPOIYKTOB.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. HaGnronenue CruionHbIX U JIMHEWYaThIX CIEKTPOB U3ITyUYEHHS.

2. HccenenoBaHue TPEKOB: U3MEPEHUE DHEPTUM YACTHUIBI IO TOPMO3ZHOMY
nyTH (1o ¢poTorpadpusm).

3. N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO 0000IIAIONINIT MOAYJIb MPEAHA3HAYEH JIJISl CUCTEMAaTU3aluU U
0000IIEHUST MPEIMETHOTO COJEP)KAaHUSA U OMNbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
Opy HU3YYEHUH BCEero Kypca (GU3MKH, a Takke A NoAroroBkM K OCHOBHOMY
rocyJIapCTBEHHOMY JK3aMEHY MO (U3UKE i1 OOydaroluXcs, BBIOPABIIMX 3TOT

y4eOHBIN MpeIMeT.
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[Ipy u3ydyeHUM AAHHOTO MOJIYJIA PEaJU3yIOTCSd M CUCTEMATU3UPYIOTCS BHJIbI
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTHKEHUE NPEIMETHBIX H
METANpeIMETHBIX  IJJAHUPYEMBIX  Pe3yslbTaToB  oOydeHus,  (popmupyercs
€CTECTBEHHOHAy4YHasd TI'PAMOTHOCTh: OCBOCHHME HAy4HBIX METOJOB HCCIEIOBAaHUS
SABJICHUM NPUPOABI U TEXHUKH, OBJIAJCHHE YMEHHUSIMH OOBSACHATH (U3HUECKUE
ABJICHUS, TPUMEHSAA TMOJYYCHHbIE 3HAHUSA, pemarb 3aJayd, B TOM YHCIE
KAuECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE

[IpyHIMNNATBHO JEATEIPHOCTHBIA XapaKTEP JAaHHOIO pa3eia peaausyercs 3a
CYET TOTO, YTO OOYUAIOIIUECS BBIMOIHAIOT 3a/1aHUsA, B KOTOPBIX UM IMpeAIaraeTcs:

. Ha OCHOBE IMOJIyYCHHBIX 3HAHUW PAcCNoO3HAaBAThb M HAYYHO OOBSICHATH
¢bu3nueckue SBICHUS B OKPY>KaIOILEH NPUPOJIE U MOBCEIHEBHOM KU3HH;

. MCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEN0BAaHMS (DU3UUECKUX SIBJICHUM, B
TOM YHCJIE JUIsl IPOBEPKU TMIIOTE3 U MOTYYEHUSI TEOPETUYECKUX BBIBOJIOB;

. OOBSICHATh Hay4dHbIE OCHOBbI HauOojiee BaXHBIX JIOCTHIKEHUH
COBPEMEHHBIX TEXHOJIOTUH, HAPUMEpP, MPAKTHYECKOr0 HCIOJIb30BAHMS PA3JIMYHBIX
VMCTOYHMKOB OJHEPIHMM HA OCHOBE 3aKOHA I[IPEBpAllCHUS W COXPAHEHHs BCEX
M3BECTHBIX BUJIOB YHEPTUU.

Kaxpmas w3 TeM JaHHOrO pasfena BKIOYAET  AKCIIEPUMEHTAJIBHOE
uccienoBaHue o0oOImaronero xapakrepa. Pasznen 3aBepiiaeTcss MNpOBEACHHUEM

JUAarHOCTUYECKON U OIEHOYHOM pabOThI 32 KypC OCHOBHOM IIIKOJIBI.

IVIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA VYYEBHOI'O
MMPEIMETA «®U3UKA»

JInuHOCTHBIE pe3yJIbTaThI

[TaTpuoTndeckoe BOCIUTaHUE:

° NpOSIBICHUE MHTEpeca K KCTOPUM U COBPEMEHHOMY COCTOSTHHUIO
poccuiickoit Gr3NUecKoi HayKH,

° [IEHHOCTHOE OTHOIIICHUE K JTOCTHKCHHUSM POCCHUHCKHUX
Y4€HBIX-(DU3UKOB.

['paxx1aHCKOE M AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!
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° TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CyX1eHUH
OOIIIECTBEHHO3HAYMUMBIX W OSTHYECKHX MpOOJeM, CBSA3aHHBIX C MPAKTHUYECKUM
IPUMEHEHUEM JIOCTHKEHUN (PU3HKH;

° OCO3HAaHME BAXXHOCTU MOPAJIbHO-3TUYECKUX TPUHLIMIIOB B IEATEIBHOCTH
YYEHOTO.

DCTeTHYeCKOe BOCIIUTaHUE:!

° BOCIIPDUSITUE  OCTETUYECKHX  KAa4eCTB  (PU3MYECKOW  HayKu: €€
TrapMOHUYHOTI'O IIOCTPOEHMS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH

[{eHHOCTH HAYYHOTI'O IMO3HAHUA:

J OCO3HaHWE LEHHOCTH (U3MYECKON HAyKHM KaK MOLIHOTO MHCTPYMEHTa

IIO3HAHHUA MHpPA, OCHOBLI PAa3BUTHA TGXHOHOFI/IfI, Ba)KHEHUIIICH COCTaBJIHIOHIGﬁ

KYJIBTYPBIL;
° pa3BUTHE HAYYHOH J110003HATENBHOCTH, HHTEPECA K UCCIIEI0BATENbCKON
NEeATEIbHOCTU

dopMUpOBaHUE KYJIBTYPHI 3I0POBBS M IMOIIMOHATIBLHOTO OJIar OOy IHs:

° OCO3HaHWE IIEHHOCTU Oe30macHoro o0pa3za U3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXXHOCTH MPABHII 0€30ITaCHOTO MMOBEICHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C SJEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAaHUEM B IOMAIITHUX YCIOBUSIX;

° c(hOpMHUPOBAHHOCTh HaBBIKA PEQIICKCUU, MPU3HAHUE CBOETO IpaBa Ha
OIMOKY ¥ TaKOTO e TpaBa y APYyroro 4yejaoBeKa.

TpynoBoe BocIMTaHUE:

° AKTUBHOE y4JacTHE B PEIICHUH MPAKTHYECKHX 3a7ad (B paMKaxX CEMbH,
IIIKOJIBI, TOpOAa, Kpas) TEXHOJOTHMYECKOW W COIHMAIIbHOW HaNpaBJIEHHOCTH,
TPeOYIOMUX B TOM YUCie U GU3NUECKUX 3HAHUM;

° WHTEpPEC K TMPAKTHUYECKOMY W3yUYCHHIO MPOdecChuid, CBSI3aHHBIX C
(bU3UKOM.

DKO0JIOTUYECKOE BOCTIUTAHUE:

° OpHCHTAaIMs Ha MIPUMEHEHUE (DU3NYCCKUX 3HAHHM JJI pelIeHUs 3a71a49 B
00JIaCTH OKpYXalolel Cpenbl, MIIAaHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOMXHBIX

MOCJIEACTBUM JIJIsl OKPY KAIOIIEH Cpeibl;
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° OCO3HaHUE TN00aIBHOIO XapaKTepa KOJOTHYECKUX MpoOsiieM U myTeil
UX PELICHUs

AnanTanys 0oO0y4aromlerocss K H3MEHSIOUIMMCS YCJIOBHUSM COLIMAJIBHOW U
IIPUPOTHON CPEbI:

° HOTPEOHOCTh BO B3aMMOJCHCTBUM IPU BBIIIOJIHEHUU HCCIENOBAaHUN U

ITPOCKTOB (1)I/ISI/I‘I€CKOI>'I HAIIPAaBJICHHOCTH, OTKPBITOCTH OIIBITY U 3HAHUAM APYTUX;

° MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH dYepe3 MPaKTHUECKYIO
IesITeIbHOCTD;
° nOoTpeOHOCT, B (POPMUPOBAHMU HOBBIX 3HAHMNA, B TOM YHCIIE

dhopMyIHpoBaTh UAECH, TOHSATHUS, TUTIOTE3bI O GU3UUECKUX 00BEKTAX U SABJICHUSX;
° OCO3HaHue JeDUIMTOB COOCTBEHHBIX 3HAHUA W KOMIIETEHTHOCTEH B

00J1acTH (PUBHKHY;

° IJIAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHHWU HOBBIX (DU3UUYECKHUX
3HAHUU;
° CTPEMJICHUE AaHaJW3UPOBATh W BBIBJISATH B3aUMOCBA3U MPHUPOJBIL,

oO1iecTBa U SKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUU;

° OIIEHKA CBOMX JCHCTBHM C Y4ETOM BIMSHHS HA OKPYKAIOLIYIO CpENy,
BO3MO>KHBIX INI00AJIBHBIX OCEICTBUMA.

CrnenuajbHble THYHOCTHBIE Pe3YJIbTAThI:

° CIIOCOOHOCTh K OCMBICJICHUIO U nuddepeHnnanuu KapTUHbI MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpPraHU3aluy;

° OMOLMOHAJIBHO-IIEHHOCTHOE  OTHOUIEHME K OKpYyXKalolleh cpene,
HEO0OXOJAMMOCTH €€ COXPAHEHUS U PALIMOHATIBHOTO UCIIOJIb30BaHUS;

° yMeHue (OpMUPOBATh ACTETUYECKUE UYBCTBA, BIIEYATIEHUS OT

BOCHIPUSATHS TPEIMETOB U ABJICHUM OKPYKAIOIIET0 MUPA.

MeTtanpeameTHbie pe3yJbTaThl
YHuBepcajibHbI€ I03HABATEIbHbIE JeliCTBHS.
Bba3zoswvie nocuueckue oeticmeusi:

° BBIABJIATL MW XAPAKTCPHU30BATHL CYHICCTBCHHLIC IIPHU3HAKH 00BEKTOB
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(s1BNIEHUIA);

o YCTaHaBIIMBATh CYIIECTBEHHBIM NpU3HAK KiIacCU(UKALKUW, OCHOBAaHUS
JU1s1 0000ITIIEHUS U CpaBHEHUS,

o BBISIBJIATh 3aKOHOMEPHOCTH W MPOTHBOPEYUS B pPacCMaTpUBAaEMBbIX
(dakTax, JaHHBIX U HAOIIOIEHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;

o BBISIBIISITh ITPUYUHHO-CJIC/ICTBEHHBIC CBA3M MPU U3YYCHUH (PU3NUECKHUX
ABJICHUM W TPOLIECCOB; JeNaThb BBIBOJABI C HCIOJIb30BAHUEM JIEIAYKTUBHBIX M
MHAYKTUBHBIX YMO3aKJIIOUEHHH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PU3MUECKHUX
BEJINYMH;

o CaMOCTOSATENIbHO BBIOMpaTh CMoco0 pelieHus y4eOHOM (u3nuecKou
3ajaui  (CpaBHEHME HECKOJbKMX BapUaHTOB pEIIEHUs, BbIOOp Hauboee
MOAXO/SIIETO C Y4ETOM CAMOCTOSITENIBHO BBIJCICHHBIX KPUTEPUEB)

baszoevle uccneoosamenvckue oevicmeust:

° UCIIOJIb30BaTh  BOMPOCHI ~ KaK  MCCIEAOBATECIBCKUNA  MHCTPYMEHT
MMO3HAHUS,;
o IMPOBOJUTH IO CaMOCTOSITEIbHO  COCTaBJICHHOMY IUUIaHY  OIIBIT,

HECJIOKHBIN (PU3WYECKHI SKCIEPUMEHT, HEOOJBIOEe HCCISAOBaHUE (PU3UUECKOTO
SIBJICHUSI

o OIICHMBATh Ha TMPUMEHUMOCTh U JIOCTOBEPHOCTH HWH(MOpMAIHIO,
MTOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS WU DKCIIEPUMEHTA;

o caMOCTOATENbHO  (opmMynupoBaTh 00OOIIEHHSI W BBIBOABI IO
pe3ynbTaTaM MpOBEAEHHOTO HAOIIOACHHS, OTBITA, UCCIICIOBAHUS;

o MIPOTHO3MPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (HHU3UUECKUX
MPOIIECCOB, a TAKKE BBIABUTATH MPETOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBHSIX
M KOHTEKCTax

Paboma c ungopmayueii:

o MPUMEHSTH Pa3TUYHBIC METObI, HHCTPYMEHTHI U 3aIIPOCHI TIPH ITOMCKE U
oToope uHGOpPMAIIUU WU JIAHHBIX C YYETOM MPEJIOKEHHOM ydueOHOM (hu3nyuecKoit
3a/1auu;

o aHaJM3UPOBATh, CHUCTEMaTU3UPOBATh 17} MHTEPIPETUPOBATH
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UH()OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEACTABICHUS;

o CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBbHYIO (OpPMY TPEICTaBICHUS
uHboOpMaIlMM W WUIIOCTPUPOBATH pEIIaeMbIE 3a/ladyd  HECIOXKHBIMU CXEMaMH,
AuarpaMMmamu, HHOU rpadukoi U ©X KOMOMHALIUAMU

YHuBepcajJbHble KOMMYHUKATUBHBIE 1eHCTBUA

Obwenue:

o B X0JI¢ 00CYXJEHHUSI y4eOHOTO MaTepHaia, Pe3yIbTaToB JaOOPATOPHBIX
paboT W MPOEKTOB 3aJlaBaTh BOIMPOCHl MO CYIIECTBY OOCYXIaeMOM TeMbl H
BBICKAa3bIBaTh HJCH, HAIICJICHHBIE Ha peIIeHWe 3aJadyd M TOJJCp’KaHHe
0aroeIaTeIbHOCTH OOIICHNUS;

o COTOCTABIISATb CBOM CYXKJICHUS C CYXKICHHUSIMHU JIPYTUX YYaCTHUKOB
auanora, OOHapyXKUBaTh Pa3InINe M CXOJACTBO ITO3HIIHA;

o BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

o nyOJUYHO TMPEACTABIATh PE3YJbTaThl BBIMOJHEHHOTO (DU3UYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TTPOCKTA)

Coemecmuas desimenbHOCMb (COMPYOHUUECEO).

o MOHUMATh W  WCIOJB30BaTh  NPEUMYIIECTBA  KOMAHAHOM |
WHUBUTyIbHON PabOThI MMPU PEIICHUH KOHKPETHOU (PU3UUECKOM MpOoOIIeMBbl;

o OpUHUMATh €M  COBMECTHOM  JIEATENbHOCTH, OpPTraHU30BHIBATH
JIEUCTBUA TIO0 €€ JOCTIDKCHHMIO: PpacCIlpeaesiiaTh pOJH, OO0CYXIaTh MPOILECCH MU
pe3yNbTaThl COBMECTHOM pabOThI; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOCH;

o BBITIOJTHATh CBOKO YacTh PabOThI, JOCTHTas KaueCTBEHHOTO PE3yJIbTaTa
10 CBOEMY HAINPABICHUIO W KOOPAWUHHUPYS CBOM JEHCTBUS C JIPYTUMU HICHAMHU
KOMaH/IbI;

o OIICHMBATh Ka4e€CTBO CBOETO BKJIaJla B OOMIUH MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEIIbHO CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHUCTBUS

YHuBepcaJbHbIE peryasiTuBHbIC AeCTBHS.

Camoopeanuzayusi:

o BBISIBIIATH MPOOJIEMBI B )KH3HEHHBIX M YUYEOHBIX CUTYAIUSAX, TPEOYIOITUX

JUTS petieHust GU3NYECKUX 3HAHUM;
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o OpUEHTHPOBATbCA B PA3IMYHBIX MOAXO0JAaX MPHUHATHS PpPEIIECHUMN
(MHAMBUAYAJIBHOE, IPUHATHE PELICHUS B TPYIIIE, IPUHATHAE PEILIEHHUI IPYIION);

o CaMOCTOSITEJIBHO COCTaBJIATh AJNTOPUTM DPELICHUS (PU3UYECKOU 3a7auu
WIM IUIaHa UCCIIE0BaHUs C Y4ETOM MMEIOIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEW, apIyMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUN;

o JesaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILIECHUE.

Camoxoumponw (pegnexcus):

o JaBaTh aJCKBAaTHYIO OILIGHKY CHUTyallUM M MpeuiaraTb IUlaH €€
U3MEHEHMUS;
o OOBACHATh MPUYUHBI JTOCTHKEHUS (HEAOCTHMKEHUS) pPE3yJIbTaTOB

NeATEeIIbHOCTH, JIaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY;

o BHOCHUTH KOPPEKTHBBI B ACATEIHHOCTD (B TOM YHCIIC B XOJ1 BBITIOJIHCHHUS
(hU3UYECKOTO HCCIICIOBAHUS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHHUBIIMXCS CUTyaIlUi, yCTAaHOBJIEHHBIX OIMOOK, BO3HUKIIHNX TPYAHOCTEH;

o OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHSIM.

IMOYUOHANBbHBLU UHMENNEKM

o CTaBUTH ce0s HA MECTO JIPYroro 4eJioBeKa B XOJI€ CIopa WK AUCKYCCUU
Ha HaYYHYIO TeMY, TIOHUMAaTh MOTHUBBI, HAMEPEHUS H JIOTUKY JAPYTrOToO.

Ipunsmue cebs u opyaux:

) MpU3HaBaTh CBOE MPaBO Ha OMIMOKY NpH pEIIeHUH (PU3MYECKUX 3a7ad

WX B YTBCPIKACHUAX HAa HAYYHBIC TCMbI H TAKOC JKC IIPaBO APYyIroro.

CneunanbHble MeTaNpPeAMETHbIE Pe3yJIbTAThI:

° UCIIOJIB30BaTh  COXPAaHHBIE AHAJIM3AaTOPBl B PA3JIMYHBIX  BUIAX
nesTenbHOCTH (yueOHO-TI03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

° IIPUMEHSITh COBPEMEHHBIE CpencTBa KOMMYHUKAaIU1 "
TU(IIOTEXHIUUECKHUE CPEJICTBA;

° OCYILIECTBIISITh IIPOCTPAHCTBEHHYIO u COLIMAJIBHO-OBITOBYIO

OpPUEHTHUPOBKY, 001a1aTh MOOMJIHHOCTHIO;
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° OPUMEHATh TMpHEeMbl OTOOpa M CHUCTEMaTH3allid MaTepuana Ha
OTIpEICTICHHYIO TEMY;

° BECTH CaMOCTOSATEIbHBIN MOUCK WH(OPMAIIHH;

° npeoOpa3oBbIBaTh,  COXpaHATh M IepeaaBaTb  MH(OPMAIHIO,

IMOJTYUYCHHYIO B PC3YJIbTATC YTCHUSA UJIM aYyAUPOBAHHNA,

° NPUHUMATh y4acTHE B PEUYEBOM OOIICHUH, COOJI0Iasi HOPMbI PEYEBOTO
ATUKETA;

° aJIeKBaTHO HCIIOJb30BAaTh JKECTbl, MHMHKY B TIPOLIECCE PEUYEBOTO
OOIICHUS,

° OCYILIECTBJISITh ~ PEUEBOM  CAaMOKOHTPOJIb B  TIpoliecce  y4eOHOM

ACATCIBHOCTH H B HOBCGIIHGBHOﬁ KOMMYHHKAIIUH,

° OIICHHWBATh CBOIO pPEYb C TOYKH 3PCHHUS €€ COJCP)KaHUsA, S3BIKOBOTO
oopMIIEeHUS;

° HaXOJHWTh TPAMMATHUECKUE W PEUCBBIC ONTUOKH, HEOYEThI, UCTIPABIISThH
ux;

° IUTAHUPOBaTh, KOHTPOJIUPOBATH M OIICHUBATh y4eOHBIC JCHUCTBUS B

COOTBETCTBHH C ITOCTABJICHHOMN 3212[3‘—16171 " YCIIOBUSIMU €€ pcain3alivu.

IIpeameTHbIE pe3yJIbTATHI
8 kiaacc

[IpenMeTHBIC pe3yabTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpPMHPOBAHHOCTh Yy 00YUAIOIINXCS YMCHUI:

° WCIIOJIB30BaTh TOHATHS: (U3MUECKHE W XUMHUYECKHUE SBJICHUS;
HaOJII0JICHUE, DKCIEPUMEHT, MOJCHb, THUIIOTe3a; CAMHHUII (PU3MUYCCKUX BEITUYHH;
aToM, MOJIeKyJa, arperaTtHble COCTOSHHsS  BemecTBa (TBEpIOE, KHUJIKOE,
razoo0pasHoe); MeEXaHHMYeCcKoe JIBIbKCHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
MPSMOJIMHEWHOE), TPAaCKTOpHs, paBHOACUCTBYIONIas cui, aedopmarus (ympyras,
MJIaCTUYECKas ), HEBECOMOCTb, COOOIIAIONTNECS COCY/IbI;

° pasznuyaTh siBieHus (IudQys3us; TEII0OBOEe ABUKEHUE YACTHUI] BEIIECTBA;

PaBHOMCPHOC IABMKCHUC, HCPABHOMCPHOC JBHMXCHHUC, HHCPIMA, BSaHMOHeﬁCTBHC
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T€J; paBHOBECHE TBEPABIX TEJI C 3a- KPEIUIEHHOW OCBhIO BpalleHMs; Mepenadya
JaBJI€HUA TBEPABIMU TEIaMH, >KUIKOCTSIMH M Ta3aMmH; aTMoc(hepHOe TaBJICHUE;
IUIaBaHUE TEJ; TMPEBPAILEHUS MEXaHUYECKOM OSHEpruu) IO OIHCAaHUI0 HX
XapaKTEpHbIX CBOMCTB W HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3nyecKoe sIBICHUE;

° pacrno3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3WYECKUX SBICHUM B
OKpY)XKalollleM MHUpe, B TOM 4HCIe (PU3NYECKUE SBICHUS B MPUPOJE: MPUMEPHI
IBWKEHUSI C PA3IMYHBIMU CKOPOCTSAMH B >KMBOW M HEXHUBOW HPUPOJIE; AEHUCTBUE
CWJIBI TPEHHSI B MPUPOJIC U TEXHUKE; BIUSHUE aTMOC(PEPHOTO NABJICHHS Ha >KUBOMN
OpraHu3M; IUIaBaHUE PbIO; phUArd B TEJE YEJIOBEKAa; IMPU ATOM MEPEBOAMTH
MPAKTUUECKYIO0 3aJauy B y4eOHYIO0, BBLACIATH CYIIECTBEHHbIE CBOWCTBA/IIPU3HAKU
(U3NYECKUX SIBICHMUII;

° ONUCHIBATh M3yUEHHBbIE CBOWCTBA Tl U (U3MUECKHE SBIICHUS,
UCHOJB3Ysl (hU3MUECKHE BEIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEILLECTBA, BPEM,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPY- TOCTH, CHJIA TSKECTH, BEC TeJa, CHUIIA
TpeHMsl, JaBieHue (TBEPAOro Tena, >KUJIKOCTH, ra3a), BbITAIKUBAIOLIas CHJIA,
MexaHudeckas padoTa, MOLIHOCTb, IUJIEHYO CHJIBI, MOMEHT CHJbL, KO3(p(UIHEHT
IIOJIE3HOTO JIEMCTBHS MEXaHU3MOB, KNHETUYECKAsl U MOTECHUUAJIbHAS 3HEPTHUs); IpH
ONKCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX
0003HAaYEHUS U €ANHUIIBI (PU3NYECKUX BEJIMYMH, HAXOAUTb (POPMYJIbI, CBSI3bIBAIOILINE
JaHHYI0 (U3MYECKYI0 BEJIUYMHY C JPYITMMH BEJIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYUH;

° XapaKTepHU30BaTh CBOMCTBA TeN, (PU3NYECKHE SIBICHUS M MPOLECCHI,
UCIIONIb3Yysl TIpaBWjia CJIOKEHUS CWi (BAOJL OAHOW mpsMoii), 3akoH ['yka, 3akoH
[lackans, 3axkoH Apxumezna, NpaBUJIO paBHOBecUs pblyara (0JI0Ka), «30J0TOE
IIPaBUJIO» MEXAHUKH, 3aKOH CO- XPAHEHUSI MEXaHUYECKOW 3HEPTUH; ITPU ITOM J1aBaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATH €0 MAaTEMaTHUECKOE BBIPAKECHHUE;

° OOBACHATH (PU3MUECKHE SBJIEHUS, MPOLIECCHl U CBOMCTBAa TEl, B TOM
YHUCJIE U B KOHTEKCTE CUTYalMi MPAKTUKO-OPUEHTUPOBAHHOIO XApAKTEPa: BBISABISATH

MPUYINHHO-CICACTBCHHBIC CBA3H, CTPOUTH 00BsICHEHHE U3 1—2 JJOrMYEeCKUX IIaroB C
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ornopoit Ha 1—2 H3y4YEHHBIX CBOMCTBA (PU3UYECKUX SBICHUH, (PU3UUECKUX 3aKOHA
VIV 3aKOHOMEPHOCTH;

° pemiath pacy€THbIC 3aAadyd B 1—2 NEHCTBUS, HCIIONB3Yysl 3aKOHBI U
dbopMyIibl, CBSI3BIBAIOIME (PU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBUSA
3aJayd 3alMChIBaTh KPATKOE YCIOBHUE, MOJCTaBIATh (PU3NYECKUE BEIUYUHBI B
(GopMyJibl U TPOBOAUTH pac- YEThl, HAXOAUTH CIPABOYHBIC JaHHBIE, HEOOXOAUMBIE
JUIA  peuleHust 3ajad, OICHUBATh pPEATUCTHUYHOCTh TMOJYYECHHOUW (QHU3UUEeCcKOn
BEJINYMHBI;

° pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIMTh MPU I[TOMOIIH
(U3MYECKUX METOJIOB; B OINHCAHMM KCCIIEJOBAaHUS BBIICIATh IPOBEPIEMOE
IpelanoyiokeHue (TUIOTe3y), pa3inyaTb M HUHTEPIPETUPOBATH  IOJYyYEHHBIN
pe3ynbTaT, HAXOJAUTh OITMOKHU B XO/JI€ OIbITA, /I€JIaTh BHIBOABI [0 €TI0 PE3yJIbTaTaM;

° OPOBOJUTH ONBITBI IO HAOMIOAEHUIO (U3UUECKUX SBICHUM WU
¢u3znueckux CBOMCTB Tel: (OPMYJIHpPOBaTh MPOBEPSEMBIE IPEAINOIOKEHUS,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHMUs, 3aIIUChIBATh XOJ OIbITA U
(bopMyJIpOBaTh BHIBOJBI;

° BBINIOJIHATH MPSMbIE M3MEPEHHSI PACCTOSHUS, BPEMEHH, MacChl Telna,
o0béMa, CUJIBl M TeMIepaTypbl C HCHOJIb30BAaHUEM AaHAJOTOBBIX U IM(PPOBBIX
MpUOOPOB; 3aMMCHIBATh IMOKAa3aHUS MPUOOPOB C YYETOM 3aJaHHOW aOCOJIIOTHOU
ITOIPELIHOCTH U3MEPEHN;

° IPOBOJUTH HUCCIIEI0BAaHUE 3aBUCUMOCTH OJHOW (PU3NUECKOW BETUUMHBI
OT JPYroi C MCMOJIb30BAHUEM MPSAMBIX U3MEPEHHM (3aBUCUMOCTH ITyTH PAaBHOMEPHO
JIBIKYLIErOCs TEJNa OT BPEMEHH JBUXKEHUS TEJa; CUJIbl TPEHUS CKOJIBKEHUS OT BEca
Tena, KauecTBa 0OpaOOTKMU MOBEPXHOCTEW TeNl M HE3aBHUCHUMOCTH CHJIbI TPEHHUS OT
IJIOMIAM CONPUKOCHOBEHUSI TEJN; CHWJbl YHNPYrOCTH OT YUIMHEHHUS MPY>KUHbL;
BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MNOTPYKEHHOW 4YacTU Tella W OT IUIOTHOCTU
KHUJIKOCTH, €€ HEe3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0; YCJIOBUM IJIaBaHUs TeJl, YCIOBUM PaBHOBECUS pbluara U OJIOKOB);
y4acTBOBaTh B IUJIAHHUPOBAaHUHM Y4E€OHOTO HCCIIENOBaHMs, COOMpaTh YCTAaHOBKY H

BBITIOJIHATh U3MEPEHUSI, CIeys MPEIOKEH- HOMY TUIaHy, (PUKCUPOBATH PE3YJIbTaThI
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MOJTyYEHHOW 3aBHCHMOCTH (DM3MUYECKUX BEJIUYHMH B BHJE NMPEIJIOKESHHBIX TAOJHUI U
rpaduKoB, JeNIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICIOBAHNS;

° NPOBOJUTHh KOCBEHHBIC M3MEpPEHUS (PU3NICCKUX BEIWYMH (TUIOTHOCTH
BEIIECTBA )KUKOCTU U TBEPIOTO TeJa; CHjIa TPEHUS CKOJIBKEHUS; TaBIICHUE BO3/yXa;
BHITAJIKUBAIOIIAs CHJIa, JCHUCTBYIOIIAss HAa TMOTPYKEHHOE B IKHIKOCTh TeEJO;
KOA(PPUITUESHT MOJIE3HOTO EHCTBHUS MPOCTHIX MEXAHU3MOB), CIEIys TPEITOKCHHON
WHCTPYKIIMW: TIPH  BBHIIOJHEHUM HM3MEPEHUH COOMpaTh 3KCIEPHUMEHTAIbHYIO
YCTaHOBKY M BBIYUCIIATH 3HAUCHUE HCKOMOU BEIIMYUHBL;

° coOnrofaTh TpaBWia TEXHUKM Oe30macHOCTH Tmpu  pabote ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

° yKa3bIBaTh MPHHIIMAITEI ACHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JWHAMOMETp, COOOINAIONIMECs COCYAbl, OapoMeTp, pbIYar,
MIOJIBIDKHBIA M HETIOJIBMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

° XapaKTepu30BaTh MPUHIUMBI JACHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHYECKHUX YCTPOWCTB C OMOPOM HA WX ONMHUCAHMS (B TOM YHCJIC: IOJIIMITHUKH,
YCTPOMCTBO  BOJIOTIPOBOJIA, THIAPABIWYCCKUN TPECC, MaHOMETpP, BBICOTOMED,
MOPIIIHEBON HACOC, APEOMETP), UCTIOJB3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUIM
1 He0OX0IMMbIe (PU3NUECKHe 3aKOHBI, K 3aKOHOMEPHOCTH,

° NPUBOJIUTH TIPUMEPHl / HAXOAWUTh HWH(MOPMANMIO O MpUMEpPax
MPAKTUYECKOTO HCITOJIb30BaHMS (DU3MYSCKUX 3HAHWK B TOBCEIHEBHOM >KM3HH IS
oOecrieueHrs 0€30MacHOCTH TPH OOpalleHuu C MpUOOpaMu M TEXHUYECKUMU
YCTPOWCTBAMH, COXPAHCHUS 3II0OPOBbSI M COOJIIOJIEHHS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpEJIE;

° OCYIIECTBIISITh OTOOp MCTOYHUKOB WH(pOpMaluu B ceTd HHTEpHET B
COOTBETCTBUU C 33JJAHHBIM TTOUCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOLINXCS 3HAHUHN U
nyTéM CpaBHEHHUS PAa3JIMYHBIX WMCTOYHHUKOB BBIACIATh HWH(OPMAIHIO, KOTOpas
SIBIIICTCSI IPOTUBOPEYMBON HITH MOXKET OBITH HEIOCTOBEPHOI;

° UCIIOJIb30BaTh npu BBIMOJTHCHUH yUeOHBIX 3aJaHuI
HAYYHO-TIOMYJISIPHYIO  JINTEpaTypy  (HU3UYECKOro  COJEp)KaHUs, CIPaBOYHBIC

MaTtepuainbl, pecypchl cetu HHTEepHET; BlaaeTh NPUEMAMU KOHCIIEKTUPOBAHUSA
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TeKCTa, MpeoOpazoBaHus HHPOPMAIIMHN U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

° CO3/1aBaTh COOCTBEHHbIE KPAaTKHUE MUChbMEHHBIEC U YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpManuu (PU3NUECKOIO COAEp’KaHUS, B TOM YHCIIE
nyOJIMYHO JIeNaTh KpaTKWE COOOIIEHUS O pe3ybTaTax MPOEKTOB WIU Y4eOHBIX
UCCJIEI0BAHNM; IIPY ATOM I'PaMOTHO MCIIOJIb30BaTh U3y4YCHHBIN TOHATUNHBIN anmapar
Kypca (pU3HMKH, CONPOBOXKIATh BBICTYINICHUE MPE3CHTALlUEH;

° IpU BBIMOJIHEHUN Y4E€OHBIX MPOEKTOB U HCCIENOBAaHUM paclpenemsiTh
00s13aHHOCTH B IpyNIe€ B COOTBETCTBUU C MOCTABJIECHHBIMU 3a/ayaMH, CICIUTH 3a
BBITIOJTHEHUEM IIJlaHa JEeWCTBUM, aJeKBaTHO OILICHUBATh COOCTBEHHBIM BKJIaa B
NEATEIIbHOCTh TPYNIIbI; BBICTPAaNBaTh KOMMYHUKATHBHOE B3aUMOJICVICTBUE, YUIUTHIBAS

MHCHHC OKPYIKarOIIHUX.

9 kJaacc

[IpenMeTHBle pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI  OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

° VCTIOJIb30BAaTh MOHATHA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE
JBUKEHHE aTOMOB M MOJIEKYJI, arpETraTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAILINYECKUAE
u amop(dHBIC TeNa, HACBHIIMICHHBIM M HEHACHIIIEHHBIM Iap, BIAXXHOCTH BO3/yXa,;
TEMIIEpaTypa, BHYTPEHHSISI SHEPrus, TEIUIOBOM JBUraTellb; JAJEMEHTApPHbIN
DJIEKTPUYECKUN  3apsif, DJICKTPUUYECKOE TMOJIe, TMPOBOJHUKA U JAUIJIEKTPUKH,
MOCTOSIHHBIN AJICKTPUYECKUIN TOK, MATHUTHOE TIOJIE;

° paziuuath SBJICHUS (TEIJIOBOE paclIUpeHHe/ckaTue, Terulonepenaya,
TEIUIOBOE  PAaBHOBECHE, CMAyMBaHUE, KaMWUISIPHbIE  SIBIICHUSA, HCHApPEHHUE,
KOHJICHCALIusI, IIaBJICHUE, KPUCTAUIN3AINS (oTBepaEBaHUE), KUIICHUE,
Temionepeaaya (TErIONPOBOIHOCTb, KOHBEKIUS, U3JIYYEHHUE); DJICKTpU3AIUsl Tell,
B3aMMOJICMCTBUE 3apsA0B, AECUCTBUSL BJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aMMOJICMICTBUE MAarHUTOB, JCWUCTBUE MArHUTHOTO IOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHWTHAsl MHAYKIIUS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SBICHUE;

® paciio3HaBaTb IMMPOSABIICHUC HM3YUYCHHLBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUU B
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OKPYXKAIOIIeM MHpPE, B TOM dnciie (PU3NIECKUE SIBJICHUS B MPHU- POJIE: TTOBEPXHOCTHOE
HaTSDKEHUE W KalWUISPHBIE SIBJIICHUSI B IPUPOJIE, KPUCTAILIBI B PUPOAE, U3TyUCHHE
Connila, 3aMep3aHue BOJOEMOB, MOpPCKUE OpU3bl, 00pa3oBaHUe POCHI, TyMaHa, UHed,
CHEra; JJCKTPUYCCKUE SBIICHUS B aTMOC(epe, AIEKTPHUECTBO JKHBBIX OPTraHU3MOB;
MarHuTHOE MoJje 3eMJId, Apeid MOoJIIOCOB, POJIb MArHUTHOTO MOJS IS JKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE; TIPU 3TOM MEPEBOJIUTh MPAKTUUECKYIO 3a]]a4y B YUEOHYIO,
BBIJICIISITh CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKN (DPU3HUECKUX SBJICHHIA,

° ONMKCHIBATH M3YYCHHBIE CBOMCTBA Tel U (U3MYECKUE SIBIICHUS,
UCTIONB3Ys (PU3UYECKUE BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSSI SHEPTHUsl, KOJIMYECTBO
TEIUIOThI, yJAelbHAasi TEIIOEMKOCTh BEILECTBA, YJEiIbHAsl TEIUIOTA IUIABJICHUS,
ylienbHasg TeIloTa mapooOpa3oBaHUs, YyJAeNbHAas TEIUIOTa CropaHds TOIUIMBA,
KO3 GULIMEHT MOJIE3HOTO JEUCTBUS TEIJIOBOM MAIllMHbI, OTHOCUTEIbHASL BJIAXKHOCTD
BO3/yXa, DOIEKTPUYECKUWA 3apsAll, CHJIa TOKa, DOIEKTPUUYECKOE HAMNpsHKEHUE,
COMPOTHUBJICHUE TMPOBOJIHUKA, YAEIbHOE CONPOTUBIEHWE BElIeCTBa, paboTa u
MOIITHOCTh  AJIEKTPUYECKOTO TOKA); MpPH ONHCAaHWU TMPABWIHHO TPAKTOBAThH
(bU3UYECKUN CMBICI UCIIOJIb3YEMbIX BEJIMUMH, 0003HAYCHUS U €IMHUIIBI (PU3UUECKHUX
BEJIMYMH, HAXOJAUTh (POPMYJIbI, CBA3BIBAIOIINE AAHHYIO (PU3MYECKYIO BEIMYUHY C
JIPYTUMU BEJIUYMHAMH, CTPOUTH TpadUKH HM3YyUYEHHBIX 3aBUCUMOCTEH (DHU3MUECKUX
BEJINYUH,;

° XapaKkTepru30BaTh CBOMCTBA Tel, (U3WYECKUE SIBJICHUS W MPOIECCHI,
HCIIOJIb3Ys. OCHOBHBIE MOJOKEHUSI MOJEKYJISPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEIIIECTBA, MPUHIUIT CYMNEPHO3ULUM TO- Jieh (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHUs 3apAnaa, 3a- kKoH OMa [y ydacTka 1enu, 3akoH J[xoyns—IJIenna, 3akoH
COXpaHEHUs DPHEPruH; MPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3alUChIBATh €70 MaTEeMAaTHYECKOE BHIPAXKEHUE;

° OOBACHATH (PU3MUECKUE TPOIIECCHl U CBOMCTBA TENl, B TOM YHUCJIC U B
KOHTEKCT€  CHUTyalluid  MNPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATH
MIPUYUHHO-CJICICTBEHHbBIC CBS3U, CTPOUTh 00BSICHEHUE U3 1—2 JIOTHYECKHUX IIaroB ¢
omopoil Ha 1—2 W3yYeHHBIX CBOMCTBA (HM3MUECKUX SBICHUH, QU3MUECKUX 3aKOHOB

WJIA 3aKOHOMEPHOCTEM;
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° pemath pacy€THbIE 3aJaud B 2—3 JIEUCTBUSA, UCIOJIb3YS 3aKOHBI U
(dbopMymbl, CBS3bIBAIOIMNE (PU3NUYECKHE BEIMYMHBI: HAa OCHOBE aHAJINM3a YCIOBUS
3a/1a4M 3aIlHAChIBaTh KPATKOE YCIIOBHE, BBISBIATh HEAOCTATOK JAHHBIX JJI PEIICHUS
3a/1auu, BEIOUPATh 3aKOHBI M (POPMYIIBI, HECOOXOAUMBIE I €€ PEIICHUs, TPOBOIUTH
pac- 4€Thl U CpaBHUBATH I[OJYYEHHOE 3HAUYCHHE (PUINYECKON BEIMYUHBI C
W3BECTHBIMU JTaHHBIMU;

° pacro3HaBaTth MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIU
(bU3MYECKUX METOOB; UCIOIb3Ys OMKCAHUE UCCIEIOBAHUS, BBIACIATh TPOBEPSIEMOE
MPEIOJIOKEHNE, OLICHUBATh MPAaBUIBHOCTh MOPSJAKAa HPOBEACHHS HCCIIEIOBaHUS,
JIE€NIaTh BBIBOJIbI;

° POBOJUTH ONBITHI MO HAOMIONCHUIO (U3UYECKUX SIBIICHUW WIU
(bu3nyecKX CBOMCTB Tel (KamWUISPHbBIE SBJICHUS, 3aBUCUMOCTh JIaBJICHUSI BO3/yXa
OT ero 00bEMa, TeMIlepaTypbl; CKOPOCTH TMpollecca OCTHhIBAHMS/HATPEBAHUS TMpU
U3IIyYeHUH OT I[BE€Ta H3JIyYarolIei/OTIONA0NIe MOBEPXHOCTH; CKOPOCTh
WCHapeHus BOJBI OT TEMIIEPATYPHl JKUAKOCTH M IUIOMAAA €€ TIOBEPXHOCTH;
AJIEKTpU3alMs TEJI UM B3aUMOJECUCTBUE JIIEKTPUUECKUX 3aps0B; B3aUMOICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yalu3allds MATHUTHBIX IOJEW MOCTOSHHBIX MAarHUTOB;
JNEUCTBUSI MAarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTA,
CBOMCTBA JJIEKTPOJIBUTATENsl MOCTOSHHOTO TOKa): (OPMYIHpPOBATH IMPOBEpPSIEMbIC
MPEANOJOXKEHNUs, CcOoOUpaTh YCTAHOBKY U3 MPEMJIOKEHHOr0 000pYI0BaHUS;
OMKCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

° BBIMOJIHATh  MPSIMBIE  HU3MEPEHUA  TEMIIEPATYpPbl, OTHOCHUTEIHHOMU
BJIIAXKHOCTH BO3AYyXa, CHJIBI TOKA, HAMNPSHKEHHUS C HCMHOJIb30BAHUEM aHAJOTOBBIX
MpUOOPOB U JATYMKOB (PU3MUECKUX BEITUYHMH; CPABHUBAThH PE3YJIbTAaThl U3MEPEHHM C
y4ETOM 3aJIaHHOU a0COTIOTHON MOTPEIIHOCTH;

° MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKON BETUUUHBI
OT APYroil ¢ MCHOJIb30BAHUEM MPSIMBIX MU3MEPEHUN (3aBUCHUMOCTH CONPOTUBIICHUS
MPOBOJIHUKA OT €ro JIMHBI, IUIOWAAA TMOMNEPEYHOTO CEYECHHUSI U YNEJIbHOIO
COITPOTHUBIICHUS BEILIECTBA MPOBOJHUKA; CHJIBI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT

HaIpsKCHUS Ha IIPOBOAHHUKE, MCCIICA0OBAHNC IMOCIACA0BATCIBHOTO U IIapalJICIbHOTIO
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COCIMHEHU MPOBOJHUKOB): IUIAHUPOBATH HCCIIEJOBAaHHE, COOMpPATh YCTAHOBKY U
BBITIOJHATh U3MEPEHUs, CIeAysl MPEAJIOKEHHOMY IUIaHy, (PMKCHUPOBATh PE3yJbTaThl
[OJyYEHHOW 3aBUCUMOCTH B BHJE TaOMUL U TpadHKOB, J€IaThb BBIBOJBI IO
pe3ynbTaTam MCCIIEIOBAHUS;

° IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH (yAeTabHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBICHUWE MPOBOJHUKA, paboTa M MOILHOCTH
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEpPEHUs, coOMpaTh SKCHEPUMEHTAIHHYIO
YCTaHOBKY, CIEAYS NPEII0KEHHON HHCTPYKIUH, U BBIYUCIIATH 3HAUEHNUE BEJIMYMHBI,

° coOnrofaTh TpaBWia TEXHUKM Oe30macHOCTH Tmpu  pabote ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

° XapaKTepU30BaTh MPUHUUIBI JAEHCTBUS H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HMX ONHUCAaHHUS (B TOM 4YHCIE: CHUCTeMa
OTOIUIEHHUSI IOMOB, TUTPOMETp, NapoBasi TypOMHa, aMIIEpMETP, BOIBTMETP, CUETUUK
AIIEKTPUYECKOW HHEPrUM, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHbIC
ANEKTPONPUOOPHI (MPUMEPBI), JIEKTPUUYECKUE MPEAOXPAHUTEIN; HICKTPOMATHUT,

QJICKTPOABUI'ATCIIb ITIOCTOAHHOI'O TOKa), HCIIOJIB3Ys 3HAHUA O

° CBOMCTBax (U3MYECKUX SABJICHUM U HeoOXoaumble (unyeckue
3aKOHOMEPHOCTH;
° pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOIMCTBA M H3MEPUTEIBbHBIC

prOOPHI IO CXeMaM M CXEMAaTHYHBIM PUCYHKaM (KHUIAKOCTHBIN TEPMOMETP, TEPMOC,
TICUXPOMETP, TUTPOMETP, ABUTATEIIH BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOII, PEOCTAT);
COCTaBIISITh CXEMBI JJICKTPUUYCCKUX IEMEeH C TOCISIOBATEIbHBIM M TapalICIbHBIM
COCIMHCHHEM  DJIEMEHTOB, pa3judas YCJIOBHbIE OOO3HAYCHHUS  DJICMECHTOB
AJICKTPUYECKUX LIETICH;

° NPUBOJUTh  NPHMEPBI/HAXOIUTh  HMHGMOpPMAIMIO O  IpuUMepax
MPAKTUYECKOTO HCITOJIb30BaHMS (M3WUYECKUX 3HAHWUW B TIOBCEIHEBHOW >KH3HH IS
obOecrieueHrss 0€30MaCHOCTH TIPH OOpaleHUHd C MPUOOpaMU M TEXHUYECKUMU
YCTPOWCTBAMH, COXpPAHEHHUS 370POBbS W COOJIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpEIE;

° OCYILIECTBIISITh MOUCK HH(pOpMAIUU (PU3MUECKOTO COJEpkKaHUS B CETH
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WNHTepHET, HA OCHOBE MMEIOUIMXCS 3HAHWW WU IyTEM CPaBHEHHUS JTONOJHUTEIbHBIX
MCTOYHUKOB BBIACIATh WH(GOPMALMIO, KOTOpas SBISAETCA NPOTUBOPEUHBOW WU
MOJKET OBbITh HEJOCTOBEPHOM;

° HCIIOJIb30BATh npu BBITIOJIHEHUU y4€OHBIX 3a1aHUI
HAYYHO-IIOMYJISIPHYIO ~ JIUTEpaTypy  (U3MUECKOrO  COAEpX aHHWs, CIPABOYHBIC
MmaTepuaibl, pecypchl cetu VHTepHeT; BianeTh NpuéMamMu KOHCIEKTUPOBAHUS
TeKcTa, MpeoOpazoBaHus HHPOPMAIMHN U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

° CO3/1aBaTh COOCTBEHHBIC NMHCbMEHHBIE M KPATKHE YCTHBIE COOOIIECHHUS,
0000mas uHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHHKOB (PM3MUYECKOTO COJEp)KaHUusl, B
TOM 4YHCJIe TyOJUYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NEATEIBHOCTH; IIPU 3TOM IPAMOTHO MCIIOJIB30BATh N3YUYEHHBIN NOHATUIHBINA anmnapar
Kypca (PM3HKH, COIPOBOK/IaTh BHICTYIUICHHE MTPE3EHTALINEH;

° OpU BBINOJIHEHWN YYEOHBIX MPOEKTOB M HCCIENOBAaHUHN (DU3MUECKUX
IIPOLIECCOB PACTIPEAEIATh 00sI3aHHOCTU B IPYMIIE B COOTBETCTBUU C NOCTABIEHHBIMU
3a/layaMi, CJIEAWTh 3a BBINOJIHEHUEM IUJIaHA JEHCTBUA M KOPPEKTHPOBATH €TO,
a/JIeKBaTHO OLICHMBAaTh COOCTBEHHBIN BKJaJ B JESATEIBHOCTh T'PYIIIBL; BHICTPAUBATH

KOMMYHHKAaTHBHOC B3&HMOI[€I>1CTBHC, IMPOABJIAA TOTOBHOCTD pa3pCliaTb KOH(l)J'II/IKTBI.

10 kiacce

[IpenmeTHBIC pe3yabTaThl Ha 0a30BOM YpOBHE JODKHBI  OTpakaTh
c(hOpPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUI:

° WCIIONIB30BaTh TOHATHS: CHUCTEMa OTcu€Ta, MaTepuaibHas TOYKa,
TPAeKTOPHs, OTHOCUTEIHLHOCTh MEXaHHUYECKOTO IBWDKEHUs, nedopmarus (ympyras,
MJIaCTUYECKasi), TPEHUEe, IEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh H
MePETPy3KH; IIEHTP THKECTH; aOCOIFOTHO TBEPIOE TENO, IEHTP TSIKECTH TBEPAOTO
Tela, PaBHOBECHE, MEXAHMYECKHE KOJICOAaHWS U BOJHBI, 3BYK, HH(OPa3BYK W
VIBTPA3BYK; AJICKTPOMATHUTHBIC BOJIHBI, IKaJlia 3JIEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPHI HMCITYCKaHUS W TOTJIONICHHUS;, alibda-,
OeTa- ¥ TaMMa - U3JTy4YEHUS], U30TOIIbI, SiFICPHAs SHEPTeTHKA,;

° pasznyath siBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
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JBKEHUE, PABHOYCKOPEHHOE MPSIMOJIUHEHHOE NBIKCHHE, CBOOOHOE TMAJCHUE TE,
PaBHOMEPHOE JBMKEHUE 10 OKPYKHOCTH, B3aUMOJCHCTBHE TEJ, PEaKTHBHOE
IBWOKCHHE, KoJieOaTeNbHOE BIKCHHE (3aTyXalolue W BBIHYKICHHBIC KOJICOaHUs),
pE30HAHC,  BOJHOBOE  JIBIDKEHHE,  OTpPaXCHHME  3ByKa,  MPSMOJIMHEHHOE
pacmpocTpaHeHHE, OTpaXEHHE | TPEIOMJICHHE CBETa, I[IOJIHOC BHYTPCHHEE
OTpaXKCHHE CBETA, pa3joKeHHE OEJIOr0 CBETa B CIIEKTP U CIOKEHHUE CIEKTPAIbHBIX
I[BETOB, JIMCIIEPCUS CBETa, €CTECTBEHHAs pPaJUOAKTHUBHOCTh, BO3HHKHOBCHHE
JMHEHYATOro0 CHEKTpa W3My4YeHHs) MO OMHCAHUI0 UX XapaKTEePHBIX CBOWCTB W Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUE;

° pacmo3HaBaTh TMPOSIBJICHUE W3YYEHHBIX (U3UYECKUX SBICHUM B
OKpyXaroieM Mupe (B ToM 4yuciie (U3MUecKue SBJICHHUS B MPUPOJE: MPUIUBHI U
OTJIUBBI, NBWKEeHHE IUIaHeT COJMHEYHON CHCTEMBI, PEAKTHBHOE IBHKEHHUE >KHBBIX
OpraHU3MOB, BOCIIPUSITUE 3BYKOB J>KMBOTHBIMH, 3E€MIIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, I[yHaMH, 3XO, LIBETa TE€J, ONTHYECKUE SIBICHUS B MPHUPOJE, OMOIOTHYECKOE
JIEHCTBHE BUIWMOTO, YIbTPadUOJIETOBOIO W  PEHTTEHOBCKOTO  W3IIYYCHHM;
€CTECTBEHHBIN paInOaKTUBHBIA (POH, KOCMUYECKHE JIy4H, PAAUOAKTUBHOE U3ITyUEHUE
MPUPOIHBIX MHHEPAJIOB; JEWCTBHE PAJAUOAKTHBHBIX W3IYUCHUH HAa OpraHU3M
YeJIOBEeKa), MPU ITOM IMEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4YEOHYIO, BBIICISTH
CYIIIECTBEHHBIEC CBONCTBA/IPU3HAKY (PU3UUECKUX SIBJICHHUI;

° OMKCHIBATh HM3YYCHHBIC CBOWCTBA TeM W (U3UYECKUE SBIICHUSA,
UCTIONB3Yysl (pu3nMyecKkue BETUYMHBI (CPEAHSsi M MTHOBEHHAsh CKOPOCTh Tella TMpu
HEPaBHOMEPHOM JBIDKCHUH, YCKOPCHHE, MepeMelIeHUue, MyTh, yrioBas CKOPOCTh,
CHJIa TPEHUSsI, Cujla YIPYTrOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO TaIeHus, BEC
Tena, WUM- TyJIbC Tella, HUMIYJbC CHUJIBI, MeXaHuueckas paboTa U MOIIHOCTD,
MOTCHITMANBHAS  DHEPrus  Teja, TOMHATOTO HAJ  TMOBEPXHOCTHIO  3EMJIH,
MOTCHITMANbHAS DHEPrUsl CXKATOW TPYXKUHBI, KHUHETHYECKash JHEpPrus, IOJHas
MEXaHWYeCKas dHEPrus, MEPHoJ] U 4YacToTa KOJeOaHW, JIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTa TOHAa, CKOPOCTh CBETa, IOKAa3aTellb MPEIOMIICHHUS CpEibl); TPH
OMHMCAHUM TPABWIBHO TPAKTOBaTh (U3MUECKUH CMBICI HCIOJBb3YyEeMbIX BEIHYHH,

0003HaYCHUS U CAHUHUIIBI (I)I/ISI/I‘{GCKI/IX BCINYHWH, HAXOOIUTH (bOpMy.HBI, CBA3BIBAIOIINC
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TaHHYI0 (U3UYECKYI0 BEIWYMHY C JIPYTUMU BEJIWYWHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;

° XapaKTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBJICHHUS W IPOIECCHI,
WCIIONIb3Yysl 3aKOH COXPAHCHHS SHEPTHH, 3aKOH BCEMHPHOTO TSATOTCHHS, MMPUHIIUIL
CYTIEPTIO3UIINH CHJI, TIPUHITUTT OTHOCUTENLHOCTH [ anmies, 3akoHbl Hp0TOHA, 3aKOH
COXPaHEHHUs WMIIYJIbCa, 3aKOHBI OTPAXCHHsSI W TPEIOMIICHHS CBETa, 3aKOHBI
COXpaHEHUS 3apsAIOBOTO M MAacCOBOTO YHCEN TMPHU SACPHBIX PEAKIUSIX; MPU 3TOM
JaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHa M 3alUCBhIBATh €0 MaTeMaTHYeCKOe
BBIPAKCHIC,

° OOBSACHATH (PU3MUECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIC W B
KOHTEKCT€  CHUTyalluid  MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
MIPUYHHHO-CJICICTBEHHBIC CBS3HM, CTPOUTH OOBSICHEHHE M3 2—3 JIOTHYECKUX IIaroB C
OMopoi Ha 2—3 HU3yUYEHHBIX CBOMCTBA (M3MYECKUX SIBJICHUH, (PU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

° pemarh pacdy€THBIC 3a7aud (OmMMparomuecs Ha CHCTeMy Hu3 2-3
ypaBHEHUI), UCIOJB3Ys 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (DU3UUYECKUE BEITMYUHBI:
Ha OCHOBE aHaJM3a YCJIOBHUS 3aJa4d 3a- IMUCHIBATH KPATKOE YCIOBUE, BBISBIIATH
HEJIOCTAIONINE WM W30bI- TOYHBIC JIaHHBIE, BBIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAMMBIC [JISl PEIICHUS, MPOBOJUTH PACUYEThl U OIEHHWBATH PEATUCTUYHOCTD
MOJTYYCHHOTO 3HAYCHUS (PU3MUCCKOW BEIIMINHBI,

° pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPU TMTOMOIIIH
(M3UYECKUX METO/OB; UCIIONB3Ys OMMCAHUE MCCIICIOBAHUSI, BBIACIATH MTPOBEPSIEMOC
MIPEANOJIOKECHNE, OICHUBATh TMPAaBUIBLHOCTh TOPSAKA TPOBEICHUS HWCCIIECIOBAaHUSA,
JIeNaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIHTATH HAOIOJICHUM U OTIBITOB;

° MPOBOJIUTH OMBITHl 110 HAOMIOACHUIO (PU3WYECKUX SBJICHUHA WA
(M3UYECKUX CBOWCTB TN, M3yUYCHHE BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS
SHEPTUU; 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHHIA

° NPYXKUHHOTO MasTHHKAa OT MacChl Tpy3a M KECTKOCTH TPYKUHBI, U
HE3aBUCUMOCTh ~ OT  aMIUIMTYAbl ~ MalblX  KoJeOaHwif;  MPSMOJIMHEHHOE

pacrpocTpaHeHHe CBETa, Pa3JIoKEHHE Oeloro CBeTa B CHEKTP; U3yUYEHUE CBOWCTB
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M300paxKeHusl B TUIOCKOM 3€pKaJie U CBOMCTB M300pakeHus MpeIMeTa B coOuparomien
TWH3E, HAONIOJCHWE CIUIONIHBIX W  JIMHEWYaThIX CHEKTPOB  W3IIYYCHUS):
CaMOCTOSITENIFHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOrOo Habopa oO0OpyIOBaHWUS,
OTHCHIBATH XOJI OTBITA U €r0 PE3YNbTaThI, (HOPMYIUPOBATH BHIBOIHI;

° IPOBOJIUTH MIPH HEOOXOIMMOCTH CEPHIO TIPSIMBIX U3MEPEHUH, OIpeness
CpemHee 3HAUCHHE HW3MepsieMoi BeMMYWHBI ((POKYCHOE pacCTosiHHE COOMparomeit
JIMH3BI); 000CHOBBIBAThH BRIOOP CIIOCO0A M3MEPEHUS/U3MEPUTEITHLHOTO TIPHOOPAa;

° NPOBOJUTh HWCCIIEAOBAHNE 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUH (3aBUCHMOCTh TYTH OT BPEMEHU TIpH
PAaBHOYCKOPEHHOM JIBM)KEHUM O€3 HaudallbHOW CKOPOCTH; Tiepuojaa KojaeOaHui
MaTeMaTUYeCKOro MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia OTPaKCHHs CBETa
OT yrila TaJgeHus W YyIJa TMPEJOMIICHHS OT yria TajcHus):. IUIaHUPOBATh
MCCJIEIOBAHUE, CAMOCTOSITEIBHO COOUpaTh YCTAaHOBKY, (DUKCHUPOBATH pE3yIbTaThl
MOJIy4YeHHOM 3aBUCUMOCTH (PU3NYECKUX BETUYMH B BHUJIC TaOIMI] U TpadUKOB, AeiIaTh
BBIBOJIBI 1O pe3yJIbTaTaM MCCIICTIOBaHMUS,

° IPOBOJUTh KOCBEHHBbIC M3MEpPEHHUS] (PU3NYECKUX BEIWYUH (CpEIHsAs
CKOPOCTb W YCKOpPEHHE Tella TIPH PABHOYCKOPEHHOM JIBIDKCHHH, YCKOPCHHE
CBOOOJHOTO TMaJeHUsI, KECTKOCTh MPYXHUHBI, KOIPPUIMEHT TPEHUS CKOJIbKEHUS,
MexaHu4ecKkas paboTa U MOITHOCTb, YACTOTA U MEPUOJI KOJIEOAaHUH MaTeMaTUYeCKOTO
Y TIPYKUHHOTO MasTHUKOB, ONITHYECKAs CHJIa COOMpAIOIIeH JIMH3bI, PaHOAKTHBHBIHA
(GoH): TUIAHMPOBATH HU3MEPEHHUs; COOMpaTh DKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh M3MEPEHHUsI, CICAYS MPEII0KEHHON HWHCTPYKIIUW, BBIYHCIIATh 3HAUYCHUE
BEJIMYMHBI W aHAJIM3UPOBATh IOJYYCHHBIC pE3yJIbTaThl C YyYETOM 3aJaH- HOM
MOTPEIHOCTHA U3MEPEHUN;

° coON0aTh NpaBWiIa TEXHUKA O€30MacHOCTH IMpU  pabore ¢
1a60paTOPHBIM 000PYAOBAHUEM;

° paznuyaTh OCHOBHBIE MPHU3HAKM M3YYCHHBIX (DU3MUECKUX MOJIe- JICH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPIOE TEJIO, TOYCUHBIM MCTOYHHUK CBETA, JIyY,
TOHKasl JINH3a, IJIaHETapHAas MOJIeTh aTOMa, HyKJIOHHAs! MOJIeJThb aTOMHOTO SJIpa;

° XapaKTepU30BaTh MPUHIMUIBL JIEUCTBUS HM3YyYEHHBIX MpUOOPOB U
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TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONHMCAHUS (B TOM YHCIE: CIHIOMETD,
JATYUKU TIOJIOKEHMSI, PACCTOSIHUSL U YCKOPEHHMsI, PAKEeTa, 3XOJOT, OYKH, HMEPUCKOIL,
¢doToanmapar, ONTUHYECKUE CBETOBO/IbI, CIEKTPOCKOI, JO3UMETP, kKamepa Buibcona),
HCIIOJIB3YS 3HAHUS O CBOMCTBaX (PM3MUYECKUX SBJICHUN M HEOOXOIUMBbIE (hU3HUECKHE
3aKOHOMEPHOCTH;

° UCIIOJIb30BaTh  CXEMbl U CXEMaTUYHbIE PUCYHKH  H3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX TPHUOOPOB U TEXHOJOTMYECKHUX MPOLIECCOB
OpU pEIICHUH y4eOHO-MPAKTUYECKUX 3a/lay; ONTUYECKHE CXEMBbI Uil MOCTPOCHUS
M300paKEHHUI B TJIIOCKOM 3€pKajie U COOUparomiei JTMH3E,

° NPUBOJUTL  MPUMEPHI/HAXOAUTH  HHPOpMAIMIO O  IpuUMepax
MPAKTUYECKOTO HMCHOIB30BAHUS (DPU3NYECKUX 3HAHUN B TMOBCEIHEBHON XU3HH IS
oOecrieyeHuss 0€30MaCHOCTH TpH OOpalIeHUH C NpUOOpaMu M TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHUS 3/0pOBbS M COOJIOACHHUS HOPM 3KOJOTHYECKOIrO
IIOBEJICHUS B OKPY’KaIOIIEH Cpeae;

° OCYUIECTBJIATh MOUCK MH(POPMALUHU (PU3UYECKOrO COJAEPKAHUSI B CETU
WNuTepHeT, caMOCTOATENbHO (QOpMYyIUPYysl TOMCKOBBIM 3ampoc, HAXOIUTh IyTU
ONpEeaEeNeHUs] JOCTOBEPHOCTH MOJIYYEHHOW HH(POPMALMK HAa OCHOBE HMEIOIIMXCS
3HAHUH U IOTOJHUTEIBHBIX UCTOYHUKOB;

° UCIIOJIb30BaTh npu BBITIOJIHEHUU y4eOHBIX 3aJlaHun
HAayYHO-TIOMYJISIPHYIO ~ JIUTEpaTypy  (HU3MYECKOrOo  COJEpKaHHUs, CIPABOYHBIE
Marepualibl, pecypchl ceth «WHTepHeT»; BlaleTh MPUEMAMHU KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHusi HHPOPMALIMK U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

° co37aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
uH(OpMAIIMU U3 HECKOJBKMX HCTOYHUKOB (DU3UYECKOTO COJEp KaHUs, MyOJIUYHO
MPEACTABIATh PE3YJIbTATHl MPOEKTHON WIIM HUCCIEAOBATENbCKON AEATENBHOCTH; TIPH
3TOM TPaMOTHO MCIIOJb30BAaTh W3YYECHHBIM MOHSATUWHBIN ammapar u3y4aemMoro
paznena GU3MKA U COMPOBOXKIATHh BBICTYIUICHHE TMPE3CHTAMEH C Yy4ETOM
0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.

Cneunanbﬂme pe3yabTarThbl:
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° BJIQJICHUE 3pPUTEIBHO-0CA3ATENIbHBIM  CcocoOoM  oOcienoBaHus U
BOCHPUATHS I[BETHBIX WM YEPHO-OETbIX (KOHTPACTHBIX) PENbePHBIX H300paxKeHHI

(wmrocTpanui, CcXeM, MAaKeTOB, YEpPTEKHBbIX PHUCYHKOB, TrpaduKOB U T.IL.).
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TEMATHYECKOE IINTAHUPOBAHME 110 ITPEIMETY «®PU3UKA»

8 kiacc (68 4.)

Temaruueckuii
0J10K, TeMa

OcHoBHOe coiep:KaHue

OcHoBHbBIE BU/IBI 1€SITeJILHOCTH
00y4arouuxcs

Pa3nen 1. ®us3uka u eé poJib B MO3HAHNH OKPY:Kawomero Mmupa (6 4.)

®usnka — Hayka | Ou3uka — Hayka o mpupoje. SBineHus npuponsl. PU3MUECKHE | ® BBIABICHHWE  pa3iMuUil  MEXIy  (QHU3UYECKUMH U
o mpupoje. (2 4.) | sABICHUSA: MEXaHHYECKHE, TEIUIOBBIC, DJIEKTPUYECKHE, MarHUTHBIC, XUMHUYecKUMHU npeBpateHusMu (MC — xumus);
CBETOBBIE, 3BYKOBBIE. .
® pacro3HaBaHUE M KJIacCUPHUKALMs (PU3HUECKUX SBICHUMI:
MEXAHUYECKUX, TEIUIOBBIX, EKTPUUECKUX, MATHUTHBIX U
CBETOBBIX;
® HaOJIOJIEeHUE C IOMOIIBI0 COXPAaHHBIX AHAJIU3aTOPOB U
onucaHue (PU3NYECKUX SIBICHUH.
dusznyeckue @dusnueckue BeNWUMHBL. V3MepeHue (GU3MUECKUX BEJIUYMH. | ® ONpEACICHUE IEHbl JIENEeHUS IIKalbl H3MEpPUTEIbHOIO
BEJIMYUHBI. (2 duznueckue npuOOpBHI. [TorpemHocTs U3MEpEHU. npubopa, H3MepeHHe JHUHEWHBIX pa3MepoB Tel U
q.) MexnyHapoaHas CUCTEMA €ANHULL. MIPOMEXYTKOB BPEMEHH C YUETOM MOTPELTHOCTENH;
® u3MepeHre 00bEMa KHUIKOCTH U TBEPIOTO TENa;
® U3MEpEHHE TEMIIEpaTypbl IPU IOMOUIM KHIKOCTHOIO
TEPMOMETPA U AATYUKA TEMIIEPaTyphl;
® BBHINOJHEHHE TBOPUECKUX 3aJaHMM MO MOUCKY CIOCOOOB
W3MEpEHUsI HEKOTOpPBhIX (U3MUYECKHUX XapaKTEepUCTUK,
HampuMep:  pa3MepoB  MajblX  O0BEKTOB  (BOJIOC,
MIPOBOJIOKA), YAanEHHBIX 00BEKTOB, OOJBIITUX
paccTOsHUM, MaJIbIX IPOMEXKYTKOB BPEMEHH;
® 00CYXJEeHHE TIpeIIaraéMbIX CITIOCO0O0B.
EcrectBenHoHay | Kak (u3uka u Ipyrue e€cTeCTBEHHbIE HAayKM M3Y4alOT HPUPOJY. | ® BBIIBM)KEHUE TUIIOTE3, OOBSCHSIOIIUX MPOCTHIE SBICHMUS,
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YHBIA METOJ
mo3HaHwus. (2 4.)

EcrecTBeHHO-HAayuHBI METO]I MIO3HAHMS: HAOIIOACHUE C TIOMOLIBIO
COXpaHHBIX AHAJIM3aTOPOB, IIOCTAHOBKA HAY4YHOI'O BOIpOCa,
BBIIBDKEHUE THUIIOTE3, OKCIEPUMEHT 110 MPOBEPKE THUIOTE3,
oObsicHeHue HabmogaeMoro sBieHusa. OmnucaHue (HU3NIECKUX
SIBJIEHUH C IIOMOIILIO MOJEIIEH.

HarpuMep: MOYeMYy OCTaHABJIMBACTCS JBUIKYIIEECS 110
TOPU3OHTAIILHON MOBEPXHOCTU TEJIO; MOYEMY B KAPKYIO
IIOr0/1y B CBETJION OJIEkK/I€ MPOXJIaAHEHN, YEM B TEMHOM;

IIPETIOKEHUE CIIOCOO0B MPOBEPKU TUIIOTE3;

IPOBEJICHUE HCCIEAOBAaHUS IO IPOBEPKE KaKOH-1nO0
THIOTE3bl, HAlpUMEp: JAIbHOCTh TMONETa  MIAPHKA,
NYLIEHHOTO TOPU30HTAJIBHO, T€M OoJbllle, YeM OOoJblle
BBICOTA ITyCKa;

MOCTPOCHUE MPOCTEHIINX Mojenel GU3MUECKUX SIBICHUN
(B BHAE PHUCYHKOB, alIUIMKAIUi, pelbe(HBIX PUCYHKOB
WIH cXeMm), HaIpumep najicHue npeaMeTa;
IPSIMOJIMHENHOE paclpOCTPaHEHUE CBETA.

Paszgea 2. [lepBoHayaibHbIE CBEJIEeHUS 0 CTPOEHUH BelecTBa (5 4.)

Crpoenue
BemiecTna. (1

q.)

ATOMBI M MOJEKyIbl, HX pa3sMmepbl. OTBITHL, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHHE BEIIEeCTBA.

® Ha6J'II-OI[eHI/Ie C TIOMOIIBKO COXPAHHBIX AHAJIU3ATOPOB U

UHTEpIpeTalnss  ONbITOB,  CBUJAETEIBCTBYIOLUIMX 00
aTOMHO-MOJIEKYJIIDHOM CTPOCHUU BEILECTBA: OIBITHI C
PacTBOPEHUEM PA3IIMYHBIX BEUIECTB B BOJE;

OILIEHKa pa3MepOB aTOMOB U MOJIEKYJ C MCIOJIb30BAHUEM
dbotorpaduii, TMOTy4YEHHBIX HAa AaTOMHOM CHJIOBOM
mukpockorne (ACM), unm mozenei;

OIpEACIICHUEC Pa3MEPOB MAJIBIX TECJI.

JBmxeHue

Hu
B3aMMOJEHCTBU
€ YacCTHI]
BeliecTna. (2

JIBukenue yactull BemectBa. CBs3b CKOPOCTH JBUKEHHS YaCTHUIL C
TEMIIepaTypou. BbpoynoBckoe JBUYKECHHE. Hudodysus.
B3aumoselicTBue 4acTHI] BEIIECTBA: IPUTSKEHNE U OTTAJIKMBAHUE.

HaOJII0/IeHuEe C TOMOIIBI0 COXPAHHBIX AaHAJIU3aTOPOB U
oOBbsicHEHHE OpOYHOBCKOTO  JBMKEHHS M  SBJICHUS

muddy3uy;

NOpOBCACHUC U OOBSICHEHHE OIIBITOB IO Ha6J'HO,Z[CHI/IIO
TCIJIOBOT'O paCIIMPEHUSA I'a30B,
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MPOBEICHUE U OOBSCHEHUE OIBITOB 0 OOHAPYKEHHUIO CHJI
MOJIEKYJIAPHOTO IIPUTSKCHUSA U OTTAJIKMBaHUS.

ArperaTHble
COCTOSIHUSI
BemiecTna. (2

9.)

ArperatHble COCTOSIHUS BEIECTBA: CTPOCHHE ra3oB, >KMIKOCTEH U
TBEPABIX  (KpPUCTAIUIMYECKUX)  Tell.  B3auMocBsI3p  Mexay
CBOMCTBAMM BEIICCTB B PAa3HBIX arperatHbIX COCTOSHMUSIX U HX
ATOMHO-MOJICKYJISIPHBIM ~ cTpoeHHeM. (OCOOCHHOCTH —arperaTHbIX
COCTOSTHUI BOJIBL.

onucaHue (C HCIOJB30BAHMEM IMPOCTBHIX MOjEIEH)
OCHOBHBIX PAa3JIMYUd B CTPOCHUM Ta30B, XKUIAKOCTECU U
TBEPJBIX TEIT;

00BSICHCHHE MAJION C)KMMAEMOCTH KUIKOCTEH M TBEPIBIX
TeJ1, OOJIBIIION C)KMMAEeMOCTH Ta30B;

oObsicCHEHHEe coxpaHeHHss (OpMBI TBEPABIX TEN U
TEKY4eCTH KHKOCTH;

IIPOBEICHUE OIIBITOB, JOKAa3bIBAIOIIMUX, YTO B TBEPIOM
COCTOSIHMM BOJbI YaCTHLIBI HAXOIATCA B CPEIHEM JAAJIbIIe
JpYyT OT Jpyra (IUIOTHOCTh MEHBLIE), YEM B KHUIKOM;

YCTAaHOBJICHHE B3aMMOCBSI3M MEXKIYy OCOOCHHOCTSIMU
arperaTHhIX COCTOSIHUI BOJBI U CYIIECTBOBAHHEM BOJIHBIX
opranu3moB (MC — Guonorusi, reorpadusi).

Pa3nen 3. /IBu:xxenne u B3aumojeiicreue tea (21 4.)

Mexanunueckoe
nBwkenue. (3

q.)

Mexanndeckoe JBWXKEHHE. PaBHOMEpHOE U HEPaBHOMEPHOE
newxkeHne. Ckopoctb. CpemHsisi CKOPOCTh TPH HEPAaBHOMEPHOM
JIBUKEHUU. Pacy€T myTH U BpEMEHU JBUKECHUS.

HUCCICA0OBAHHUEC PABHOMEPHOIO ABHXKCHUA U OIPEACIICHUC
€TO IIPU3HAKOB,

Ha6JIIO,Z[eHI/IC C TIOMOIIBKO COXpPAHHBIX AHAJIN3AaTOPOB
HCPAaBHOMCPHOI'O ABMXKCHUA U OIIPCACICHUC CT'O OTJIMYUN
OT PaBHOMECPHOTO ABUKCHUS,

pemIicHUE 3aJa4 Ha ONpCACIICHHUE IIYyTH, CKOPOCTH H
BPEMCHU PABHOMCEPHOI'O IBUKCHU,
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aHaM3 TpadUKOB 3aBUCUMOCTH TYTH U CKOPOCTH OT
BPEMEHH.

HNuepuns,
Mmacca,
IJIOTHOCTG. (4

q.)

SBnenue wuHepuuM. 3akoH MHepuuu. B3aumopeicTBue Ten Kak
IIpUYMHA W3MEHEHHsI CKOpPOCTHM JBM)KEHMs Tel. Macca kak mepa
uHepTHOCcTH Tena. IlnotHocTs BemecTtBa. CBA3b IUIOTHOCTU C
KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00BbEMA BEILEeCTBA.

00BsCHEHUE u IIPOrHO3UPOBAHUE ABJICHUI,
0OyCIIOBJICHHBIX WHEpLMEN, HAapUMEp: YTO MPOUCXOAUT
OpU TOPMOKEHUU WU PE3KOM MaHEeBpe aBTOMOOWII,
[IOYEMY HEBO3MO)XKHO MTHOBEHHO IPEKPAaTUTh ABM)KEHUE
Ha BEJIOCUIIE/IE WIM CAMOKATE U T 1

IIPOBEICHUE M AaHAIU3 OIIBITOB, JAEMOHCTPUPYIOLIUX
U3MEHEHUE CKOPOCTH [JBWXKEHUs Tejla B pe3yJibTare
JICWCTBUSA HA HETO JPYTUX TEJT;

pelieHue 3a1a4 Ha ONpe/e/ieHHe MacChl Tejla, ero 00bémMa
U IJIOTHOCTH;

IIPOBEICHUE M AaHaJIU3 OIIBITOB, JEMOHCTPUPYIOLINX
3aBUCUMOCTh HM3MEHEHUSI CKOPOCTH Tela OT €r0 MaccChl
MPY B3aUMOJICVICTBUH TEIT,;

N3MCPCHUC MACCHI TCJIa pA3JINYHbIMU CHOCO68.MI/I;

ompejiesieHue TUIOTHOCTH Tejla B pe3ysIbTaTe M3MEpPEHUs
€ro Maccel 1 00BéMA.

Cuia. Bune! cui.
(14 4.)

Cwta Kak XapakTepHUCTHKa B3auMoaeucTBus Ten. Cuiia yrnpyroctu
n 3akoH ['yka. M3MepeHuwe cCuiabl ¢ MOMOLIBK JTHHAMOMETpA.
SBnenue TATOTEHMS W cuia TsxkecTH. Cuila TSDKECTH HA JAPYrUX
maHeTtax. Bec tema. HeBecomocTs. CnojkeHne cuil, HapaBIEHHBIX
1o OHOM npsiMoi. PaBHoxelcTByromas cuin Cuina tpenus. Tpenue

HU3YyUCHUC BSaHMOHeﬁCTBHH KaKk NPpHUYHMHBI H3MCHCHHA
CKOpPOCTH TEJIa UJIN €TI0 ,Z[C(bOpMaL[I/II/I;

ONMCAHUE pEaJbHBIX CUTYallMl B3aWMOJECHCTBHSA TEN C
IIOMOILBI0 MOJECINIEH, B KOTOPBIX BBOJUTCA IIOHATHE U
n300pakeHUE CHUIIBI;
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CKOJIBXKCHHA U TPEHHUE ITOKO4. TpCHI/Ie B IIpUPOAC N TEXHUKE.

U3YyY€HUE CHIIbI YIIPYTOCTH;

UCCIICIOBAaHUE  3aBHUCHMOCTH  CHJIBI  YIIPYTOCTH  OT
YIUIMHEHUS PE3MHOBOTO IIHYpa WM TPYXKUHBI (C
MocTpoeHueM rpaduka);

aHaJIN3 NPAKTUYECKUX CUTYallUH, B KOTOPBIX MIPOSABIIAETCS
JEICTBUE CUJIBI YIIPYTOCTH (YIPYrocTh Msiya, KPOCCOBOK,
BETOK JiepeBa U Jp.);

aHaJIu3 CI/ITyaLII/If/'I, CBA3aHHBIX C ABJICHUEM TATI'OTCHHA.
OObsicHeHHe  OpOUTANBHOTO  JBMJKEHHMs  IUIaHET ¢
VICTIONIb30BAaHUEM SIBJICHUS TATOTEHUS M 3aKOHA MHEPIUU
(MC — actpoHomus);

HN3MCPCHUC BE€Ca TCJIa C IOMOIIBIO JTUHAMOMETPA,
000CHOBaAHHE 3TOI0 CIIocoba HU3MCPCHUA,
AHAJIN3 1 MOACTIUPOBAHUE ABJICHUA HCBECOMOCTH,

OKCIICPUMCHTAJIBHOC TMOJIYYCHUC IMpaBUJia CIOXKCHUSA CHUJI,
HaITPpaBJICHHBIX BJOJIb OJTHOM IpsAMO;,

ONpeAeIICHUE BEIMYUHBI PABHOICHCTBYIOIIECH CHUIT;

U3Y4YEHUE CHUJIbl TPEHUS CKOJNBXKEHUS M CHIIbI TpPEHUs
TTOKOS;

HUCCIIECA0BAHNUE 3aBUCHUMOCTHU CHJIBI TPCHHUA OT BECA TCila U
CBOICTB TPYIIUXCA HOBCpXHOCTGfI;

aHaJIN3 MPAKTUYECKUX CUTYAllMi, B KOTOPBIX MPOSIBIISIETCS
NEICTBUE CHUJIBI TPEHUsS, HCIOJB3YIOTCS CIOCOOBI €&
YMEHBILIEHUSI WIM YyBelIWuUeHUs (KaTaHHWE Ha JIbDKaX,
KOHBKAaX, TOPMOXXCHHE aBTOMOOWIISI, HCIIOJIIb30BaHUE
MOAIIMITHUKOB, MJIaBaHUE BOJHBIX XKUBOTHBIX U 1p.) (MC
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— Ouosorus);

pelieHre 3a/1a4 ¢ UCHojiab30BaHUuEM (OpMyI Uil pacyéra
CHUJIBI TSKECTH, CHJIBI YIIPYTOCTH, CUIIBI TPEHUSL.

Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTel U ra3os (21 4.)

JlaBiieHue. HaBnenne. CrocoObl yMEHBIICHUS W YBEIWYCHUS [IaBJICHUSA. | ® aHaIU3 M OOBSICHEHUE OIBITOB W  IMPAKTUYECKHUX
[Tepenaua JlaBnenue ra3a 3aBUCHMOCTh [JaBlEHHS raza OT O0O0ObéMa H CUTYaIlui, B KOTOPBIX MPOSIBIIICTCS CUJIA JABJICHHUS,
ABIICHUS temneparypbl.  llepemaua  naBneHuss — TBEPABIMU  TeJamH,
. e o000CHOBaHHE CMOCOOOB YMEHBIICHUS U YBEIHUCHUS
TBEPBIMU JKHAKOCTIMH UM razaMd. 3akoH Ilackamga. [laeBmaruueckue
JaBJICHHUS;
TeJlaMH, MAIIHHBL.
JKUIKOCTSIMU U ® U3yYCHHE 3aBHCHMOCTH JaBJICHHS Ta3a OT 00bEMa u
razamu. (3 4.) TeMIIepaTyphbl;
® u3ydeHHe OCOOCHHOCTEH mepenadyu JaBJieHHs] TBEPIABIMU
TeJIaMU, JXUIKOCTSIMH U Ta3aMHu;
e O00OCHOBaHHWE pE3yJIbTATOB OIBITOB OCOOCHHOCTSIMU
CTPOCHHS BEIIECTBA B TBEPIOM, )KHJIKOM M Ta3000pa3HOM
COCTOSHUSX;
® DOKCIEPUMEHTAIBHOE JOKa3aTeIbCTBO 3aKkoHa [lackais;
® pelleHHe 33/1a4 Ha pacuéT JaBJICHUS TBEPAOTO Tela.
JlaBienue 3aBUCHMOCTh JIaBIIEHUS KUJIKOCTH OT TIIYOMHBI MOTPYKEHUS. ® JIiCCIIEIOBAHHE 3aBHCHMOCTH JAaBJIEHHUS JKUIKOCTH OT
xuakocTu. (5 4.) | ['umpocratuuecknii  mapagokc. CooOmaroniecs  COCYIbl. TTYOUHBI TIOTPYKEHUS U TFIOTHOCTH KHUIAKOCTH;
['unpaBiryeckue MEXaHU3MBI.
® HaOJIOJICHUE C TIOMOIIBIO COXPAaHHBIX AHAJIU3ATOPOB C
MTOMOIIBI0 COXPAHHBIX AHAJTU3aTOPOB M OOBICHCHHE
THIPOCTaTHYECKOrO0  Tapajokca Ha OCHOBE 3aKOHA
ITackans;
® U3ydYeHHE COOOIIAIONTUXCS COCYIOB;
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PEIICHUE 3a/]a4 Ha pacqéT JaBJICHHUSA ) KUIKOCTH,

OOBSICHEHUE TPUHIUIA JCHCTBHUS  THIPABIMYECKOTO
npecca;
aHamM3 W OOBSICHEHHWE TPAKTHYECKUX  CUTYaIid,

JIEMOHCTPHUPYIOIIUX TPOSIBICHUE JIABICHUS XKUIKOCTH M
3akona [lackans, HarpuMep MPOIECCOB B OpraHU3Me MpH
riryookoBoaHoM HeIpsiHUH (MC — Guomnorus)

AtmocdepHoe
naBiieHue. (6 4.)

Atmochepa 3emim u  armochepHoe mamieHue. [IpuuuHb
CYIIECTBOBaHMS BO3AYNIHON 000s04ku 3emun. OnbiT Toppuueriu
H3mepenue aTMochepHOro AaBiieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJ ypoBHEM Mopsi. I[IpuOOpsI i U3MEpEHHs]
aTMoc(hepHOTro JaBJICHHS.

IKCIIEPUMEHTAIILHOE oOHapyX eHHe aTMocdepHOro
JaBJIeHUsS AHAJIU3 U OOBSICHEHHE OMBITOB M MPAKTUYECKUX
CUTyallui, CBSI3aHHBIX C JeicTBHEM aTMOC(HEpHOro
JABJICHUS,

OOBSICHEHUE CYIIESCTBOBAaHUS arMocdepbl Ha 3emie u
HEKOTOPBIX IUTAHETaX WM €€ OTCYTCTBHS Ha JAPYIHX
ianetax u Jlyne (MC — reorpadusi, acTpoHOMUS);

OOBSICHEHHME W3MEHEHHUs TIUIOTHOCTH aTMocdepbl ¢
BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO HAaBJICHUS OT
BBICOTEI,

pCHICHUC 3a1a4 Ha pacqéT aTMOC(l)epHOFO JaBJICHUSA,

U3y4eHHE yCTpoiicTBa GapoMeTpa-aHepOuaa.

JeiicTBue

YKUJKOCTH U Ta3a
Ha IIOrpyKEHHOE
B HUX Teno. (7 4.)

JleiicTBHe JKMAKOCTM M Ta3a Ha MOIPY)KEHHOE B HHUX TEJO.
BrrrankuBatomas (apxumenosa) cuia. 3akoH Apxumena [lnaBanue
Ten. BoznyxomiaBanue.

9KCHEPUMEHTAIbHOE OOHAPYKEHUE AEUCTBUS KUIKOCTH U
rasa Ha OTpy>KEHHOE B HUX TEIIO;

ONPEACIICHUE BBITAJIKUBAIOMIEH CHJIbI, AEHCTBYIONIEH Ha
TEJI0, OTPYKEHHOE B KUJIKOCTH;

MIPOBEICHNE U OOCYXJIEHUE OMBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTDb BBITJIKUBAIOIICH CWIIBI, IEHUCTBYIOIIEH Ha
TEJIO B )KUJKOCTH, OT 00bEMa MOTPYKEHHOU B YKUJIKOCTb
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YHacCTH TeJia U OT INIOTHOCTH KHUAKOCTH,

® lcCleI0BaHUE 3aBUCUMOCTH Beca Tella B BOJIe OT 00béMa
NOIPYKEHHOU B JKUJIKOCTh YaCTH TEJIA;

® DpCIICHHUC 3aJa4 Ha NOPUMCHCHHUC 3aKOHa ApXI/IMeI[a u
YCJIOBUS TUIaBaAHUA TCII;

® KOHCTPYMpPOBaHHE apeoMeTpa WM KOHCTPYUPOBAHUE
JIOJKY U ollpesieNieHne €€ rpy30n0/bEMHOCTH.

Pa3nen 5. Pa6ora u MmomHocTh. JHeprus (12 4.)

Pabora Mexanunueckas pabota. MOIIHOCTb. ® OSKCIIEPUMEHTAILHOE OIPEeIIEHIEe MEXaHNIECKOH paboThI

MOIIHOCTb. (3 CWJIBI TSDKECTH NpU MAJICHUU Tejla U CWIbl TPEHUS MpHU

q.) PaBHOMEpPHOM IEpPEMELICHUH Teja MO T'OPU30HTAIBHON
IOBEPXHOCTH;

® pacu€r MOULIHOCTH, pPAa3BUBAEMOW IIpU IMOABEME IO
JIECTHHIIE;

® pernieHWe 3a7a4 Ha pacy€éT MEXaHWYeCcKoW paboTwl U

MOIIIHOCTH.
HpOCTHe HpOCTHe MCXAaHU3MBI: pblYar, 6J'IOK, HakKJIOHHasA IIJIOCKOCTh. | ® OIIPCACICHHUE BBIMIPBINIA B CUJIC ITPOCTHIX MEXaHNU3MOB Ha
MCXAaHU3MBEI. (5 HpaBI/IJ'IO PaBHOBECHA. IMpUMEpE pblvara, NOABUKHOTO U HETIOABHUIKHOT'O 6J'IOKOB,
l{,) HaKJIOHHOH IIIIOCKOCTH,

Peryara. IlpumeHeHue mnpaBuiia paBHOBECHS phluara K OJIOKY
«3omotoe mipaBwiIo» MexaHukW. KIIJ[ mpocThIX MexXaHHW3MOB. | ® HCCIIEIOBAaHUE YCIOBUS PAaBHOBECHS pblUuara;

HpOCTBIC MCXAaHHU3MBI B GLITy U TeXHUKe. Pbluaru B Teje 4eloBeKa. o
® 06Hapy'}KCHI/IC CBOUCTB MMPOCTBIX MEXaHU3MOB B

pa3MYHBIX ~ MHCTPYMEHTaX M NPHUCIOCOOJIEHUSIX,
UCIOJBb3yEeMBbIX B OBITY M TEXHHMKE, a TaKXe B KUBBIX
opranusmax (MC — 6uonorus);

® DOKCIICPUMCHTAJIBPHOC J0Ka3aTCJIbCTBO PaBCHCTBA pa60T
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IIPY IPUMEHEHUHU MPOCTHIX MEXAHU3MOB;
onpeaeneHue KII/] HakJIOHHOM IIOCKOCTH;

pelleHre 3a7ad Ha IPUMEHEHUE IIPAaBUJIa PaBHOBECHS
pbraara u Ha pacuét KIIJI

Mexanunyeckas
sHeprusl. (4 4.)

Kunernueckas u noreHumnanbHas 3Heprus. I[IpeBpamenue omgHOro
BUJAa MEXAHWYECKOM SHEPrUM B JApPYrol. 3aKOH COXpPaHEHUS MU
WU3MEHEHUS DHEPTUU B MEXAHUKE.

JKCIIEPUMEHTAIILHOE oInpelecHue HU3MEHEHUs
KMHETUYECKON M NOTEHUMAIbHOW JHEPIUM Tela IPHU €ro
CKATBIBAHWUH 110 HAKJIIOHHOW IIOCKOCTH;

Q)OpMYJ'II/IpOBaHI/Ie Ha OCHOBC HCCICOOBAaHHUsA 3aKOHAa
COXpPAaHCHUA MEXaHUYECKOM OHCPI'UH,

00CyX/IeHIE TPaHUI] TPUMEHUMOCTH 3aKOHA COXpaHEHUs
JHEpIuy;

peleHne 3a/1a4 C HCIOJIb30BAHUEM 33aKOHA COXPaHEHMs
SHEPruu

PezepBHoe Bpems. (3 4.)

9 kaacc (68 4.)

Temarudecknii
0JI0K, TeMblI

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1€SITEJILHOCTH
o0yuaromuxcst

Paszgen 6. TensioBbie siBjieHus (32 4.)

Crpoenune
CBOMCTBa
BemecTna. (7 4.)

bil

Crpoenne BemecTBa. ONBITHI, TOKA3bIBAIOIINE ATOMHOE CTPOCHHE
BEIIECTBA. [€MIOBOE IBUKEHHE aTOMOB M MOJIEKYJ. BpoyHOBCKoe
newkenne. Juddysus B raszax, >KHIKOCTSIX W TBEPABIX TeJax.
B3anmopeiicTBe  4acTWIl BelIECTBA. ArperaTHble  COCTOSTHUS
BemecTBa. Mojenu CTPOCHHsI TBEPIBIX TeJ, JKUIKOCTEH W Ta30B.
OOBsicCHEHHWE CBOWCTB Ta3oB, JKUIKOCTEH W TBEPABIX TEJI HA OCHOBE

® Ha6J'IIO,ZIeHI/Ie C IIOMOHIBIO COXPAaHHBIX AHAJIIU3aTOPOB C

IIOMOIIIBIKO COXPAaHHBIX AHAJIMU3AaTOPOB W HHTCPIIpCTALIUA
OIIBITOB, CBUACTCILCTBYIOIIHUX 00 ATOMHO-MOJICKYJISIPHOM
CTPOCHHUHU BEHICCTBA: ONBITEI C PACTBOPCHUEM PA3JIUIHBIX
BCIICCTB B BOJC,

® DPCIICHHC 3a1a4d 110 OUCHHBAHHWIO KOJIMYECTBA aTOMOB HUJIA
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MOJICKYJIIPHO-KMHETHYCCKUX HpCI[CT&BJ'ICHHfI.

MOJIEKYJI B €IMHHUIIC 00bEMA BEIIIECTBA,;
OIICHKA YOEIUTEIBbHOCTH 3TUX 000CHOBAHMIA,

00bsCHEHUE OpOYHOBCKOTO  JIBHDKCHUS, SBIICHUSA
muddy3uy;

OOBSICHEHHE OCHOBHBIX pa3jIMYUil B CTPOCHHM TIa30B,
KHUAKOCTEH U TBEPABIX TEI;

IPOBE/ICHUE OINbITOB 110 BBIPALIMBAHUIO KPHUCTAIIOB
IIOBaPEHHOM COJIM WIH Caxapa;

IpOBEIEHUE U OOBSACHEHHE OIBITOB, JEMOHCTPHUPYIOIIUX
KAWIIAPHBIC ABJICHKS U SBICHUE CMaYUBaHUA;

OOBSCHEHHWE  pOJM  KAMWUISIPHBIX  SBICHUHA VIS
HOCTYIUIEHUs BOJbl B opraHusm pacreHuii (MC —
Ouosorus);

Ha6J'IIOI[€HI/I€ C IOMOHIBIO COXPAaHHBIX AHAJIMU3aTOPOB C
IIOMOIIIBKO COXPAaHHBIX aHAJIW3aTOpPOB, IIPOBCACHUC U
OOBSACHEHHE OMNBLITOB IIO Ha6J'IIOI[eHI/IIO TCIIJIIOBOTO
pacmrpeHus ra3osB, JKHIKOCTEH U TBép)IBIX TECII,

00BsICHEHUE COXpaHEHUsI 00bEMA TBEP/IBIX TeJ, TEKYYECTH
KUAKOCTH (B TOM 4YHCIE, PAa3HUIBl B TEKYYECTH IS
Pa3HbIX KHUAKOCTEH), TaBICHUS ra3a;

MIPOBCACHUC OIIBITOB, ACMOHCTPHUPYIOHNIUX 3aBHCHUMOCTH
JaBJICHUA BO3yXa OT €ro 00BéMa u Harp€BaHusa WA
OXJIaXACHUA,

aHallu3  IPAKTUYECKUX  CHUTYyalMd, CBSI3aHHBIX  CO
CBOWMCTBAaMH ra30B, KUJIKOCTEH U TBEPBIX TEIL.
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TennoBbie
npoueccsl. (23

9.)

Temneparypa. CBs3b TeMIEpPaTypbl CO CKOpPOCTHIO TEIJIOBOIO
JIBUKEHUST 4yacTull. BHyTpeHHsas sHeprus. CriocoObl M3MEHEHUs
BHYTPEHHEI DJHEpruM: TeIUIoNeperadya M COBEpIICHHE pPadOoThlI.
Buner TEIUIONEpEIaun: TEIIONPOBOAHOCTb, KOHBEKIIMSI,
nsiydeHue. KomaumyecTBO TemnoTsl.  YaenbHas — TEIIOEMKOCTb
BelecTBa. TemnooOMeH | TEMIOBOE paBHOBECHE. YpaBHEHHE
TeroBoro Oananca. IlnaBiaeHne u oTBepaAeBaHNE KPUCTATNTMIECKUX
BEUIECTB. YJenbHas Temjaora IasneHud. [lapooOpasoBanue u
koHaeHcauud. Mcnapenne  Kunmenume.  YpaempHas — Teruiora
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT
aTMocgepHoro AasieHus. BraxxHocTs Bo3ayxa. DHeprus TOIJIMBA.
VYaensHass Ttemnota cropaHus. I[IpuHUMIBL paboOTHl TEMIOBBIX
npurateneit. KIIJ| temnoBoro agsuraress. TemjaoBble NBUTATENIH U
3aIUTa OKpYXKarolleld cpebl. 3aKOH COXPAHEHMs U NPEBPALLECHUS
SHEPruM B MEXAHUYECKUX U TEIJIOBBIX MPOLIECCAX.

000CHOBaHKE IPABUII U3MEPEHUSI TEMIIEPATYPHI;

CPaBHEHHME Ppa3JIMYHBIX CIOCOOOB M3MEpPEHHs M UIKall
TEeMIIepaTyphl;

HaOJIO/IEHUE C IOMOIIBIO COXPaHHBIX AHAJIU3ATOPOB C
IIOMOIIBI0 COXPAHHBIX AHAJIU3aTOPOB U OObBACHEHHE
OIBITOB, JEMOHCTPUPYIOIIMX H3MEHEHUE BHYTPEHHEN
SHEPrHU TeJla B pe3yjbTaTe TEIUIoNnepenadyd W paldoThI
BHEIIHHUX CHUII;

Ha6J'II-OI[eHI/Ie C IMOMOHIbKO COXpPAHHBIX AaHAJIU3aTOPOB C
IIOMOIIbKO COXPAaHHBLIX AHAJIMU3ATOPOB H 00BsICHEHHE
OIIBITOB, O6CY)KI[CHI/IG MNPAaKTUICCKUX CHTyaHI/Iﬁ,
ACMOHCTPUPYIOIIUX PA3JIMYHBIC BHUAbI TCIUIONICPEAAvN:
TCIIONPOBOJHOCTH, KOHBCKIIUIO, U3JTYYCHHC,

WCCTIEOBAaHUE SIBJICHHS TEIJIOOOMEHa MpHU CMENTUBAHUU
XOJIOJTHOM Y TOpsiYei BOJBI,

HAOMIO/IECHUE C TIOMOIIBIO COXPAHHBIX aHAIIM3aTOPOB
YCTaHOBJIEHHS TEIJIOBOTO PAaBHOBECUS MEXAY Tropsdyeil u
XOJIOJTHOM BOJION;

ompezneneHue  (M3MepeHHE)  KOJNUYECTBA  TEIUIOTHI,
MOJY4YEHHOTO BOJOW TMpH TEIJI0O0OMEHE C HarpeThiM
METATUYECKUM [IUITUHAPOM;

ompeneneHue (M3MEpeHUe) YIASIbHOW TEIUIOEMKOCTH
BEIIECTBA;

pelLIeHNE 3a7a4, CBSI3aHHBIX C BBIYMCICHUEM KOJUYECTBA
TETJIOTHI U TETUIOEMKOCTH TPHU TEMII000MEHE;

aHAJIM3  CUTyallMil  MPAaKTHYECKOTO  HMCIOJIb30BaHUS
TEIUIOBBIX CBOMCTB BEIIECTB U MaTEpHaliOB, HAIIPUMED, B
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LEeNsIX HEProcOepeKeHH: TETTON30JISIIIHS,
sHeprocOeperaronife KpbIiu, TepMOaKKyMYJISATOPHI U T 1,

HAOJNIOZICHUE C TIOMOINBI0 COXPaHHBIX AaHAJIU3aTOPOB
SIBJIECHUI UCNIAPEHUS U KOHECHCALINH;

UCCJICIOBAaHWE  TIpollecca  HMCHApeHHS  Pa3IuYHBIX
xuakocted.  OOBbsSCHEHHE  SIBJIGHUM  UCHApPEHUs U
KOHJICHCALlIUU Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHUS,

HaOJIIOZICHUE C IIOMOIIBI0 COXPAHHBIX aHAIU3aTOPOB U
oObsICHEHHE Tpolecca KUIEHHs, B TOM  YHUCIE
3aBUCHUMOCTH TEMIIEPATypbl KUIIEHUS OT JaBJICHMUS;

omnpezeneHue (M3MEpEHUE) OTHOCUTENIBHON BIIAXKHOCTU
BO3/1yXa;

Ha6JIIOI[CHI/IC C TIIOMOIIBKO COXpPAaHHBIX AHAJIMN3AaTOPOB
mponecca IUIaBJICHHUA  KPUCTAUIMYCCKOro  BEIICCTBA,
HaIllpuMmep, JIbJa,

CpPaBHEHHUE IIPOLIECCOB INIABIECHUA KPUCTAIIMYECKUX TEIl
U pa3MATyeHus Ipy HarpeBaHUU aMOP(QHBIX TEI;

onpeneneHue (M3MepeHne) yaeIbHON TETIOTHI TIIaBJICHUS
JbJIa

OOBsICHEHUE SIBJICHUH IUIABJICHUS W KPUCTAJUIM3ALUHN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHUS;

peIICHUEC 3a7ia4, CBA3AHHBIX C BBIYHCIICHHEM KOJIHMYECTBA
TCIUIOTHI B IpoHecCax TCIUIONCPEaAaqYn IPU ILIaBJICHUN U
Kpuctajuii3daluuu, UCIIApCHUHU U KOHJACHCAIIUH,

aHaJIM3 CUTyallUl MPAKTUYECKOTO NPUMEHEHHUs SIBICHUU
IJIABJICHUS M KPUCTAUIM3ALUU, HAIPUMEp, IOIy4YeHUe
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CBCPXYUCTBIX MaT€pUaIOB, COJICBasd I'p€lika U Ip.;

aHaJIu3 pa6OTBI 1 O0O0BbICHEHHE IIpUHIMUIIA ﬂeﬁCTBHH
TCIIJIOBOI'O ABUTATCIIA,

BBIYKCIICHHE KOJIMYECTBA TEIUIOTHI, BBIACISAIOMIErOCs MpU
CrOpaHUM Pa3InuHbIX BUAOB ToruBa, U KIIJ[ nBuraresns;

o0CyKIeHHe IKOJIOTHYECKUX MTOCIICJICTBUI
UCTIONIb30BAaHUsl  JIBUTATENICH BHYTPEHHETO CTOpPaHUS,
TEIJIOBBIX U Tunpodekrpoctaniuit (MC — skomorus,
XUMHUS).

Pazgen 7. diekTpuyeckne 1 MarHuTHbIe siBjieHud (35 4.)

DNeKTpuYEeCcKue
3apsbl.
3apsKeHHbIE
Tema M HUX
B3aUMO/ICCTBUE
(7))

OnekTpuzanua Tel. JIlBa poma  JNEKTPUYECKUX  3apsi/iOB.
B3aumopeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona. Dnekrpuueckoe
nosie. [IpuHuun cynepno3unuu sneKTpuyeckux nose. Hocurenn
ANEKTPUYECKUX 3apsoB. DJIEMEHTAPHBIN SJIEKTPUUECKUI 3aps.
Crpoenue aroma. [IpoBOAHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS
AIEKTPUIECKOTO 3apsijia.

HaOJII0/IEHUE C IOMOIIBI0 COXPAHHBIX AHAJINW3aTOPOB U
IIPOBEICHUE OIBITOB 10 DJIEKTpU3ALUUU TeJI IIpU
CONPUKOCHOBEHUH U UHAYKIIMEH;

HAOMIO/IEHUE C TMOMOIIBI0 COXPAaHHBIX AHATU3aTOPOB U
00BsACHEHHE B3aNMOJICHCTBHSA OJTHOMMEHHO n
Pa3HOMMEHHO 3apsKEHHBIX TEI,

00BsICHEHHE IIpUHIHUIIA JEHCTBUSA QJICKTPOCKOIIA,

00BsICHEHHE SBICHUN AIIEKTPU3ALUU npu
COIPUKOCHOBEHUH TN U HMHIYKIUEH C HCIOJIb30BaHHEM
3HaHUH O HOCHUTENAX DJICKTPUYCCKHX 3apsjioB B
BEIIECTBE;

pacrno3HaBaHHe U OOBSICHEHHE SIBIICHUUN 3JIEKTpHU3aINH B
IIOBCEIHEBHOM KU3HY;

HAOJIIOZICHUE C TOMOIIBI0 COXPAHHBIX aHAJIN3aTOPOB H
OOBSICHEHHE  OMBITOB,  WJUIFOCTPUPYIONIMX  3aKOH
COXPaHECHHS AIEKTPHUECKOTO 3apsijia;
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Ha6JIIOI[€HI/I€ C TIIOMOIIBKO COXpPAaHHBIX AHAJIMU3ATOPOB
OIIBITOB 10 MOACIIMPOBAHUTIO CHUJIOBBIX JIMHUMN
QJICKTPHUYCCKOI'O I10JIA;

HUCCIENOBaHUE JIEUCTBUSI
MPOBOIHUKYU U JUDJICKTPUKH.

OJICKTPHUYCCKOr'o II0JIsI Ha

DnexTpuuecKu
TOK. (22 4.)

ONEKTPUYECKUM TOK. YCIOBHUS CYLIECTBOBAHUS 3JIEKTPUUECKOTO
TOKA. VICTOYHHMKM NOCTOSHHOTO TOKa. JIEHMCTBHSA AJIEKTPUYECKOTO
TOKa (TEIUIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B
KUAKOCTAX M Trazax. Onekrpuueckas uenb. Cuna  TOKa.
Onekrpuueckoe HampspkeHue. CoNpoTUBIEHHE  IMPOBOJHUKA.
VYienbHOE CONpOTUBIEHHE BellecTBAa. 3akoH OMa A ydacTka
nenu. [locnenoBarenbHOe M MapajUleNIbHOE  COEIMHEHUE
IpOBOAHMUKOB. PaboTa M MOILHOCTb 3JEKTPUUECKOrO TOKAa. 3aKOH
Jbxoyns—Jlenna. DIeKTponpoBoOKa U MOTPEOUTENH IIEKTPUIECKON
sHepruu B ObITy. KopoTkoe 3ambIkaHue.

HAOJIOZCHWE C IIOMOINBI0O COXPAHHBIX AaHAJINW3aTOPOB
pa3IMYHBIX BHUIOB JCUCTBUS JJIEKTPUUYECKOTO TOKA H
OoOHapy)XeHHE ASTUX BHJIOB JICUCTBUS B IOBCEIHEBHOMU
KU3HH;

cOOpKa M HCHBITAHUE SJICKTPUYCCKOM ICH MOCTOSHHOIO
TOKA;

H3MCPCHHUEC CUJIBI TOKA aMIICPMETPOM;
N3MCPCHUC DJICKTPUYCCKOI'O HAIIPSKCHUA BOJIBTMECTPOM;

IMPOBCACHUC U 00BsICHEHHE OIIBITOB, ACMOHCTPHUPYIOIINUX
3aBUCHUMOCTb QJICKTPHUYICCKOTO COIIPOTUBJICHUA
IMpOBOAHUKA OT €ro JIWHBI, IUJIomaAn MTOICpECYHOIO
CCUCHUS U MaTCpUalia;

HCCIIEIOBaHNE 3aBUCUMOCTH CHJIbBI TOKA, MPOTEKAIOIIEro
yepe3 pe3UCTOp, OT COINPOTUBIEHHUS pe3ucTopa u
HaIpsDKEHUS Ha PE3UCTOPE;

IIpOBEpPKa npaBujia CJIOXKCHHUA HaHpH)KeHI/Iﬁ npu
mOoCICA0BATCIIBHOM COCAMHCHNUN IBYX PE3UCTOPOB,

MpOBEPKa TpaBWja IS CHJIbI TOKa MPH IMapauieIbHOM
COEIMHEHUH PE3UCTOPOB;

aHaJIn3 chyauHﬁ IMMOCJICAOBATCIIBHOIO U ITapaJlJICJIbHOI'O
COCAUHCHUA MPOBOAHUKOB B JOMAIIHHUX S3JICKTPUYCCKUX
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CeTsX;

pelieHue 3aa4 ¢ UCIoab30BaHueM 3akoHa Oma u popMyi
pacuéra AIEKTPUIECKOTO COTIPOTHUBIICHUS npu
MOCJICIOBATEIbHOM W TNapaJUieIbHOM  COSAMHEHUU
MIPOBOJIHUKOB;

OIpe/ICTICHUE paboTsI AIEKTPUUECKOTO TOKa,
IPOTEKAOIIETO Yepe3 Pe3UCTOp;

ONpEAENEHUE  MOIIHOCTH  D3JEKTPUUECKOIo  TOKa,
BBIJICIISIEMOW HAa PE3UCTOPE;

VICCIIEJOBAHUE 3aBUCUMOCTH CHJIbI TOKA Y€pE3 JIAMIIOUKY
OT HAINPSKEHUSI HA HEW;

onpeaenenue KIIJI narpesarens;

UCCIIEJIOBaHUE MPEeoOpa3OBaHUs HHEPTUU TMPHU TMOABEME
rpy3a 3JIEeKTPOJIBUraTeNEM;

OOBSCHEHHE yCTPOMCTBA U  MPUHIMNA  JCUCTBUS
JIOMAITHUX AJIEKTPOHArpeBaTeIbHBIX TPUOOPOB;

00BsICHEHUE MPUYMH KOPOTKOI'O 3aMbIKaHWUS U MPUHLUIA
JIEHCTBHS IUIABKUX MPEIOXPAHUTEIIEH;

pelIeHre 3a7ad ¢ MCIOJb30BaHUEM 3akoHa J[xoyis-
Jlenua;

Ha6J'IIO,ZIeHI/Ie C TIIOMOIIBIKO COXpPaHHBIX AHAJIMU3aTOPOB
BO3HUKHOBCHUA DJICKTPUICCKOI'O TOKA B J KUIAKOCTH.
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MarauTHbIS
sBiieHus. (6 4.)

ITocTossHHBIE MarHuUThHl. B3anmMoaeHCTBHE ITOCTOSSHHBIX MAarHuTOB.
MaruutHoe 1moie. MarHuTHoe Iojie 3eMJIM M €ro 3HAaYCHHE I
3emuie.  OmbiT  Opcrega.  MarautHoe — mofie
ANEKTPUYECKOTO TOKA. [IpuMEHEHNE 3JIEKTPOMArHuTOB B TEXHUKE.
JlelicTBUe€  MAarHMUTHOrO TOJII HAa IPOBOJHHK C  TOKOM.
DIEeKTPOABUTATEIb IIOCTOSIHHOTO TOKA. Hcmonp30BaHue
3JIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

KHU3HHU Ha

HUCCICIOBAaHUEC MAarHUTHOI'O B3aHMOH€ﬁCTBHH IIOCTOAHHBIX
MarHuToOB;

W3y4EHHE MArHUTHOTO MOJISI TOCTOSHHBIX MarHUTOB TpPH
X O0BEIMHEHUU U Pa3/ICIICHUH;

IMPOBEACHHUEC OIIBITOB IO BU3yalIM3allU I1OJIA IIOCTOSAHHBIX
MarHuToOB;

N3YUYCHUC SBJICHUA HaMAaIrHU4YMBaHU BCILICCTBA,

UCCIIeIOBaHUE JIEMCTBUS  AJIEKTPUYECKOrO0 TOKa Ha
MarHUTHYIO CTPEJIKY;

IMPOBCACHHUEC OIIbITOB, ACMOHCTPUPYIOIINUX 3aBUCUMOCTDH
CHIJIbI BSaHMOHefICTBHﬂ KaTymikyu ¢ TOKOM W MarouTa OT
CHJIbl 1 HAIIPABJICHUA TOKA B KATYIIKEC,

aHanu3 CUTyalun [IPAKTHUYECKOTO [IPUMEHEHUs
3JIEKTPOMAarHUTOB (B OBITOBBIX TEXHUYECKUX
yCTPOMCTBAX, MPOMBIIUIEHHOCTH, MEAUILIMHE);

M3y4YeHUe NEUCTBUS MArHUTHOTO TOJsi Ha MPOBOJHUK C
TOKOM;

W3y4YEeHUE JEHUCTBUSA JIEKTPOIBUTATENS;
n3mepenue KII/I anekTpoaBuraTenbHON yCTaHOBKHY,

pacmo3HaBaHME€ U aHaIM3 pPa3jIMYHBIX TNPUMEHEHH
ANEKTPOABUTaTeNel (TpaHCIOPT, OBITOBBIE YCTPOICTBA U

ap.).

PeszepBHoe Bpems (3 4.)
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10 xaacc (102 4.)

TemaTnueckuii OcHOBHBIE BU/IbI 1eSITeJILHOCTH
OcHoOBHOE co/lep:KaHue
0J10K, TeMa 00y4arouuxcs
Paznen 8. Mexannueckue siBjaeHus (40 4.)
Mexanuyeckoe Mexannueckoe JBWKEeHHE. MarepuanbHas Todka. CucremMa | @ aHamu3 W OOCYKJIEHHE  paslMYHBIX  MPHUMEPOB
JBIKEHUE U oTcuéra. OTHOCUTENBHOCTD MEXaHUYECKOTO JIBHKCHHSL. MEXaHUYECKOTO ABUKECHUS;
CIIOCOOBI €T0 PaBHoMepHOEe  mpsMonuHEHOE — nBMkeHUE.  HepaBHOomMepHOE
. e oO0CyXIeHHe TpaHMI] PUMEHUMOCTHU MoJIeNn
ornucanus. (10 4.) | nmpsimonuHeHOe ABYKeHUE. CpeTHssl 1 MTHOBEHHAsI CKOPOCTh Tejia
«MaTepuabHas TOUKay;
MIPpU HEPABHO- MEPHOM JBWIKEHUHU. YCKOpeHHue. PaBHOyCcKOpeHHOE
npaMoiuHennoe  aBwkenue. CpoOoanoe mazenue. ONBITHL | @  onmMcaHMe  MEXAHUYECKOTO  JBIDKEHHS  Pa3sIMYHBIMU
lanunes. PaBHOMepHOE nBMXkEHHE 1O OKpyXHOCTU. l[lepuon u criocobamu (ypaBHEHUE, TabIuIa, rpaduK);
yactota  oOpamieHus. JIluHeliHas W yrioBas — CKOPOCTH. .
® aHaIu3 JKU3HEHHBIX CUTYallUi, B KOTOPBIX MPOSIBISETCS
LlenTpocTpeMuTeNnbHOE YCKOPEHHE. yard, P p
OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBHUKCHUS;
e HaONMIOJEHUE C TOMOIIBI0 COXPAHHBIX aHAIIM3aTOPOB
MEXaHUYECKOTO JBMKEHHMS Tella OTHOCUTEIBHO Pa3HBIX
TE€Jl OTCYETA,;
® CpaBHEHHE ITyTEH U TPACKTOPHM ABUKEHUS OJHOTO U TOI'O
K€ TeJIa OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA;
e aHanu3 TekcTa [anunes 00 OTHOCUTENBHOCTH JIBUXKEHUS;
BBITIOJTHEHHE 3aJJaHUH TI0 TEKCTY (CMBICIIOBOE YTCHHE);
® ompeneNeHrne CpeaHel CKOPOCTH CKOJIBKEHHs OpycKa UiTh
JBUKEHUS 1IAPUKA 110 HAKJIOHHOW MJIOCKOCTH;
® aHanM3 M OOCYXIeHHE CHocoOOB MPUOIIKEHHOTO
oTpe/ieJICHUsI MTHOBEHHOW CKOPOCTH;
® omnpenelieHne  CKOPOCTH  PAaBHOMEPHOTO  JBMIKEHUS
(mapuka B JKMJIKOCTH, MOJIETH  AJIEKTPUIECKOTO

58




ABTOMOOWJIA U T. 11.);

ONpeAciCHuE  IyTH, MNPOWJIECHHOr0  3a  JaHHBIX
IPOMEXKYTOK BPEMEHHM, M CKOPOCTH Teja Mo TIpaduky
3aBUCMMOCTM  IIyTM  PAaBHOMEPHOIO  JBHUJKEHUS  OT
BPEMEHU;

0o0CyXJIeHUe  BO3MOXKHBIX  IPHHIUIOB  JICHCTBHSA
PUOOPOB, U3MEPSIOIIUX CKOPOCTh (CITUOMETPOB);

BBIYMCJICHUE NMYTH U CKOPOCTH MPH PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM JIBUKEHUHU TENa;

oIpeJieJIeHUe POMIEHHOT0 yTH U YCKOPEHUs JIBUKEHUS
Tena 1o rpaduxy 3aBHCUMOCTH CKOpPOCTH
PABHOYCKOPEHHOTO MPSAMOJIMHEHHOr0 ABMKEHHs Tela OT
BpPEMEHUY;

OIIpPEJNICJIEHUE YCKOPEHHs Tela IPH PABHOYCKOPEHHOM
JBUKEHHUHM 110 HAKJIIOHHOM IUIOCKOCTH;

U3MEpeHHe TMepHofa W YacTOThl OOpalieHus Tena To
OKPY>KHOCTH;

OIIpEeJIEJIEHUE CKOPOCTH PABHOMEPHOTO ABHKEHHS T€Na 110
OKPY>KHOCTH;

pelleHre 3aJad  Ha ONpPEACICHUE KUHEMAaTUYECKUX
XapaKTEPUCTUK MEXAHUYECKOIO JBMIKECHHUS PpPa3IUUYHBIX
BHUJIOB;

pacro3HaBaHUE U TPHUOTMKEHHOE ONMUCAHWE PA3TMYHBIX
BUJOB MEXaHMYECKOTO JIBM)KEHUS B MPHUPOJIE U TEXHHKE
(ma mpumepax CBOOOAHO TAMAIOIIUX TEN, IBUKCHUS
YKUBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEJCTB U JIp.).
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BzaumopeiictBue
ten. (20 4.)

IlepBbit 3akoH Herotona. Bropont 3akon Herotona. Tperuit 3akoH
Herorona. [lpunuun cynepnosunuu cuwi. Cuna ynpyrocta. 3akoH
I'yka. Cuna TpeHus: cuiia TPEeHUs CKOJIbKEHUS, CUJIa TPEHUS [TOKOS,
npyrue Buipl TpeHus. Cuna TSDKECTH M 3aKOH BCEMHUPHOIO
TATOTCHUSA. YCKOpEHHE CBOOOJHOTO majeHus. [IBM)KEHHE IUTaHeT
Bokpyr Cosnua. IlepBas kocmuueckas ckopocTs. HeBecomocTh u
neperpy3ku. PaBHOBecue MarepuadbHOW TOYKH. AOCOIIOTHO
TBEPAOE Teno. PaBHOBecue TBEPIOro Tena C 3aKPEIIEHHOW OChIO
BpaieHus. MoMmeHT cuibl. LleHTp TsbkecTH.

Ha6JHOI[eHI/I€ C IIOMOIIBKO COXpPAaHHBIX AHAJIMU3ATOPOB U
O6CY)KHCHI/I€ OIIBITOB C JABWXKCHUCM TCJ1a npu
YMCHBIICHUN BJIUAHUA OPYIrux TCJI, HNPCHATCTBYIOLINUX
JABUXKCHUIO,

aHanuM3 Tekcta l'anuiies ¢ ONMCAaHWEM MBICIEHHOIO
IKCTIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIIUU;
BBITIOJIHEHUE 33JJaHUH TI0 TEKCTY (CMBICIIOBOE UTEHHE);

O6CY)KIICHI/I€ BO3MOXHOCTH BBIIIOJIHCHUSA 3aKOHA MHEPLIUU
B PA3JIMYHBIX CHUCTEMAX OTC‘léTa;

Ha6J'II-OI[eHI/Ie C IIOMOIIBIO COXPAHHBIX AHAJIU3AaTOPOB H
O6CY)I(I[6HI/IG MCXaHUYCCKUX HBHCHHﬁ, IMPOUCXOJAIIUX B
cuctemMe otcuéra «Temexkayn IIpu eé PaBHOMCPHOM H
YCKOPCHHOM ABHUKCHUH OTHOCHUTCIBHO KaOuHeTa (1)I/ISI/IKI/I;

JICUCTBUSA C BEKTOPAMHU CHWJI: BBINOJHEHUE 3aJaHUN 1O
CJIO’KEHUIO U BBIYMTAHUIO BEKTOPOB;

HAOJIOZICHHE C ITOMOINBIO COXPAHHBIX aHAJIN3aTOPOB
W/WIM  TPOBEACHUE  OMBITOB,  JEMOHCTPHUPYIOIIUX
3aBHCUMOCTh YCKOPEHHS Tejla OT MPHIOKEHHOH K HEeMy
CHUJIBI U MACChI TEJIA;

aHalli3 W OOBSACHEHHE SBIICHUH C HCIOJB30BAHHEM
BTOpPOI'O 3aKOHA HBIOTOHE[;

pemicHue 3aJad C HUCIHOJb30BAHUECM BTOPOIro 3aKOHaA
Hrrotona n IpaBHJjia CJIIOKCHHUA CHIT;

OIIPEACIICHUE KECTKOCTHU IIPYKUHBI,

aHaJIN3 CHUTYalluid, B KOTOPBIX HAONIOAAIOTCA YIpyrue
nedopmaruu, W HX OOBSCHEHHWE C MCIOJb30BAHUEM
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3akoHa ['yk;
pelIeHre 3a1a4 ¢ UCIOJIb30BaHueM 3akoHa ['yka;

WCCJICIOBAHKE 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIBKEHUS OT
CWJIBI HOpMaJIbHOTO AaBieHus. OOCyXaeHNnEe pe3yIbTaTOB
HCCIICIOBAHUS;

ornpezeneHue K03 PUIeHTa TPEeHUS CKOIbKECHUS;
M3MEPEHHE CUJIbI TPEHUS MTOKOS;

peleHne 3agad ¢ UCIOJIb30BaHUEM (OPMYIIBI TSI CHIIBI
TPEHUS CKOJIbKEHUS;

aHalIu3 JBWJKEHUSA Tel TOJBKO IIOJ JEHCTBHEM CHIJIBI
TSYKECTH — CBOOOJHOIO MaJeHus;

OOBSICHEHHE HE3aBUCUMOCTHU YCKOPCHUA CBO6OHHOFO
naacHus OT MacCChl TEJa,

OLICHKa BEJIMYMHBI CWJIBI TSATOTEHUS, JIeHCTBYOIEH
MEXIy ABYMS TeldaMHu (JUIs pa3HbIX Macc);

aHalM3 JBMO)KEHUS HEOECHBIX TeN MOJ JACWCTBUEM CHJIbI
TATOTEHHUS  (C  HUCIOJIB30BAaHUEM  JIOTOJHUTEIBHBIX
HMCTOYHUKOB UH(POpPMAIUH);

pemICHUE 3aJa4 C HCIOJb30BAHUEM 3aKOHAa BCEMHUPHOTO
TATOTCHUA U q)OpMy'JlBI JJIA pacqéTa CHIJIBI TAXKCECTH,

aHAJIU3  OPUTMHAJIBHOIO  TEKCTa,  OMNMCHIBAIOLIETO
MIPOSABJIEHUS 3aKOHAa BCEMUPHOTO TATOTEHMSI; BBIIIOJIHEHNE
3a/laHui MO TEKCTY (CMBICIOBOE UTEHUE);

HaOJIOZICHNE C IMOMOIIBI0 COXPAHHBIX aHAJIN3aTOPOB U
00CyXJIeHHE ONBITOB IO H3MEHEHMI0 Beca Tela IpH
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YCKOPECHHOM ABHXXCHUU,

aHaJIn3 YCJIOBI/Iﬁ BO3HHMKHOBCHU HEBCCOMOCTH u

NIEepErpy3KHu;

pelLIeHKE 3a/1a4 Ha ONPE/ACIICHUE Beca Tela B Pa3IUYHbIX
YCJIOBUSX;

aHaJIM3 CWI, JEHCTBYIOIIMX Ha TEJNO, IOKOsIIeecs Ha
OTI0pE;

OIMPCACIICHUC LNCHTPA TAKCCTU pa3JINYHbIX TCII.

3aKOHBI
COXPaHCHUH.

9.)

(10

Nmnynec Tena. M3menenwe ummynbca. MMmynbc cuiibl. 3akoH
COXpaHEHUs umnyiabca. PeakTuBHOE ABMKEHHME. MexaHudeckas
pabora m MomHOCTh. PaboTa cui TSKECTH, YIPYrOCTH, TPEHUS.
Cs3p nHepruM U paborel. [loTeHumanbHas dHeprus Tena,
MOJHATOTO HaJ MOBEPXHOCThIO 3emiin. [loTeHuumanbHas sHeprus

ckarol mnpyxuHbl. Kunernueckas oHeprus. Teopema o
KMHETUYECKOM JHEepruu. 3aKOH COXpAaHEHHs MeEeXaHM4YeCKOM
SHEPTHH.

HaOJIIOZICHUE C IIOMOIIBI0 COXPAHHBIX AaHAJIN3aTOPOB U
00CY)XJIEHHE OIbITOB, JAEMOHCTPUPYIOLIUX Hepeaady
UMIyJbCa MPU B3aUMOJAEUCTBUU TEJI, 3aKOH COXpPaHEHUs
UMITYJIbca TpU aOCONIOTHO YIOPYrOM H HEYNPYroM
B3aMMOJCHCTBUH TE,

aHAIN3  CHUTyallMH B  OKpYXawoIled JKU3HHM C
HCIIOJIb30BAHUEM 3aKOHA COXPAHEHHUS UMITYJIbCA;

pacro3HaBaHUE SIBJIICHUSI PEAKTUBHOIO JIBUKCHHUS B
npupoje u texuuke (MC — Ouonorus);

IIPUMEHEHNE 3aKOHA COXPAaHEHUs MMILyJIbca JUIs pacuéra
pe3yibTaTOB  B3auMOJEHCTBHUA Ten (HA MIpUMepax
HEYNpyroro B3aMMOECHCTBHS, YHNPYroro IEHTPAIbHOIO
B3aUMOJCICTBUS JABYX OJMHAKOBBIX TE€Jl, OAHO U3
KOTOPBIX HEMOJIBUYKHO);

pemICHUE 3aaa4 C HCIOJIB30BAHHUEM 3aKOHA COXpPAaHCHUA
HUMITYJIbCA;

orpenieNieHue padoThl CHJIBI YHOPYTOCTH TpH MOIbEME
rpy3a C UCIOJIb30BaHUEM HEIOJABMKHOTO U IOJBUKHOIO
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0JI0KOB;
U3MEPCHHUE MOIIHOCTH;

U3MEpeHUE HOTCHIIUATBHO
nehOpMUPOBAHHON MPYKUHBI;

SHEPTrUu YIIPYyTO

HU3MCPCHUC KHHETHYCCKOU OHCpIrunu TCjla IO JJIMHEC
TOPMO3HOTI'O ITYTH,

OKCIICPUMCHTAJIBHOC CpPaBHCHHUC HU3MCHCHUA
MOTCHUUAILHON U KWHETHYECKOU 3H€pFI/II>'I TCJIa IIpH
JIBIKCHHUH 110 HAKIIOHHOM IIJIOCKOCTH,

OKCIICPUMCHTAJIbHAA IIPOBEPKa  3aKOHaA COXpaHCHUA
MEXaHUYeCKOH OHCPI'UH IIpU CBO6OI[HOM naacHuu,

MIPUMEHEHNE 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPrUu
JUI pacy€ra NMOTEHUHMAJIbHOM M KHUHETUYECKOW JHEpPrui
Tena;

peIICHUC 3aaa4 C HCIOJIb30BAHHWEM 3aKOHA COXpPAaHCHUA
MEXaHUYECKOH OHCPIUU.

Pa3zgen 9. Mexannueckue KojJe0anud u

BOJIHBI (15 4.)

MexaHu4eckue
kojeOanus. (7 4.)

KonebarenbHoe JIBUJKECHHE. OcHoBHbIE XapaKTEPUCTUKU
KoJIeOaHWM: TEepHoJ,, 4YacToTa, aMIUIUTyda. MaremaThudecKuil u
MPY’KWHHBIN MasITHUKH. [IpeBpaienue JHEpruu npu
KOJIE0aTEIHLHOM TIBYDKEHUU. 3aTyxaromye KOJIeOaHusl.
Brinyxaennsie koneOanus. Pezonanc.

HAOMIOJICHNE C TIOMOINBIO COXPAHHBIX AaHAIN3aTOPOB
KojeOaHuil Moj JeWCTBUEM CHII TSDKECTU U YIPYTOCTH U
oOHapyXeHHe NOJ00HBIX KOJeOaHHH B OKpYKaloIeM
MUDE;

aHaJIU3 KoJieOaHUi Ipy3a Ha HUTU U Ha MPYKUHE;

OMPCACIICHUC YaCTOThI KoJIcOAaHMI MaTEeMaTH4YECKOro H
NPpYXUHHOTO MAasITHUKOB,

Ha6J'IIOL[CHI/Ie C IIOMOIIBKO COXpPaHHBIX AHAJIMU3aTOPOB U
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00BsACHEHHE SBJICHUS pE30HaHCa;

HUCCICIOBAaHUC 3aBUCUMOCTH nepuoaa KoJcOaHui
NMOABCUICHHOTO K HUTHU I'py3a OT JAJIMHBI HUTH,

IpOBEpKa HE3aBUCHMOCTH IepHoJa KoJiebaHWil TIpys3a,
MOABEIICHHOTO K JICHTE, OT MacChl rpy3a;

HAOJIOZCHNE C TMOMOINBIO COXPAHHBIX aHAJIW3aTOPOB H
00CYXJIEHHE OIIbITOB, JIEMOHCTPUPYIOLINX 3aBUCUMOCTb
nepuoAa KojieOaHUM NpPYKUHHOTO MasiTHUKAa OT Macchl
rpy3a U *KECTKOCTU MPYKUHBL;

IIPUMCHCHUC MAaTEMAaTHYCCKOI'O n MMPY>XUHHOT'O
MasATHHUKOB,

B KAyeCTBE MOJIEJEH JUIA OIMMCAaHUAg KOJIEOaHWil B
OKpPY’KarollleM MUPE;

peleHue 3a7a4, CBA3aHHbIX C BHIYMCICHUEM WU OLIEHKOU
4acTOTHI (Mepuoja) KojieOaHuu.

Mexanuueckue
BOJHBL. 3BYK. (8

q.)

CBoiicTBa MeXaHWYECKHMX BOJH. J[mmHa BOMHBI MexaHWYecKue
BOJIHBI B TBEPAOM TeJi€, CEHCMUYECKHE BOJHBI. 3BYK. [ pOMKOCTH
3Byka W BbicoTa TOHAa. OTpaxkenue 3Byka. HWHPpa3Byk u
YIIbTPa3BYK.

oOHapyXeHHe M aHaJu3 BOJIHOBBIX SBJIIEHUU B
OKpY’KaroIlleM MUDE;

HaOJIIOIGHUE C TIOMOIIBI0 COXPAaHHBIX aHATU3aTOPOB
pacrpoCcTpaHeHUsl MPOJIOJIbHBIX M IMONEpPEYHbIX BOJH (Ha
MOJIeNi) ¥ OOHAapyXEHHE aHAJIOTWYHBIX BHJIOB BOJH B
npupoe (3ByK, BOJISIHbIE BOJIHBI);

BBIYUCJICHUC JJIMHBI BOJIHBI 1 CKOPOCTHU paCIIpOCTpaHCHUA
3BYKOBBIX BOJIH,

OKCIICPUMCHTAJIIBHOC  OMPCACIICHUC TI'paHULl YaCTOTHI
CJIBIIINMBIX 3BYKOBBIX KOHe6aHI/II\/'I;

Ha6J'IIO,Z[CHI/Ie C TIIOMOIIBIKO COXpPaHHBIX AHAJIN3aTOpPOB
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3aBUCHMOCTH BBICOTHI 3ByKa OT 4acTOThI (B TOM YHCIIE C
HCIIOIb30BAHUEM MY3BbIKAJIBHBIX UHCTPYMEHTOB)
HaGmroeHrne ¢ MOMOIIBIO COXPAHHBIX aHAIU3aTOPOB U
00BsICHEHUE SBJICHHSI aKyCTUYECKOI'O PE30HAHCA;

aHaJIU3  OpPUTHMHAIBHOTO  TEKCTa,  IMOCBALIEHHOIO
UCIIONB30BAaHUIO 3BYKa (WJIM YIbTpa3ByKa) B TEXHHUKE
(oxomokanusi, yAbTPa3BYyK B MEAMIMHE U  JIp.);
BBITIOJIHEHHE 3aJaHUH 110 TEKCTY (CMBICIIOBOE UTEHHUE).

Pazjnen 10. DnekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI (10 4.)

DIIeKTpOMarHuTH
oe noJje u
AIEKTPOMArHUTH
bI€ BOJIHEIL. (6 4.)

DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMarHuTHble BOJHBI. CBOMCTBa
ANEKTPOMAarHuTHeIX BoJIH. [llkama 2JIeKTPOMAarHUTHBIX BOJIH.
Hcnonb30BaHne 3JIEKTPOMAarHUTHBIX BOJH JUIsI COTOBOM CBSI3M.
OnekTpoMarHuTHas mpupoga ceta. CkopocTh cBera. BoiHOBBIE
CBONCTBA CBETA.

MIOCTPOCHUE paccyKIeHH, 000CHOBBIBAIOIIIUX
B3aMMOCBSI3b JIEKTPHUUECKOT0 M MArHUTHOTO TOJIEH;

OKCIICPUMCHTAJILHOC HN3YUCHUC CBOICTB
ANEKTPOMArHUTHBIX BOJMH (B TOM YHCIE C IOMOIIBIO
MOOWIBHOTO TenedoHa);

AHAJIN3  PEHTITCHOBCKMX  CHMMKOB  YEJIOBEYECKOIO
OpraHu3Ma;

aHaJIu3 TEKCTOB, OITMCBhIBAKOIINX IMPOSABJICHUA
OJICKTPOMAroHuTHOr0O M3JIy4€HHA B TIMPUPOAC: KUBEBIC
OpPTaHU3MBI, W3IIydeHHss HEOeCHBIX Tell (CMBICIOBOE
YTEHHE);

pacnio3HaBaHUC W aHAJIUM3  PA3JIMIHBIX HpI/IMCHCHI/Iﬁ
OJICKTPOMAarHuTHBIX BOJIH B TEXHUKCE,

peleHue 3aa4 ¢ UCIoJIb30BaHUuEM (POPMyYJT AJIsi CKOPOCTH
AJNIEKTPOMArHUTHBIX BOJH, JUIMHBI BOJHBI M YacTOTHI
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CBCTaA.

DJICKTPOMArHUTH
as wHAyKnus. (4

9.)

OnbiTel  ®apaned. SIBiaeHUE SJIEKTPOMArHUTHOM  HMHAYKIWH.
[IpaBuno Jlenma. Dnektporeneparop. CrmocoObl MOMy4eHHS
AIEKTPUYCCKON JHEPruu. DJIEKTPOCTAHIIMU Ha BO300OHOBIISIEMBIX
HMCTOYHHUKAX YHEPTHUU.

OIIBIThI IIO HCCJICOAOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ
WHAYKOHUHK: HCCICIOBAHUC H3MCHEHMH 3HA4YeHHA H
HaIrpaBJICHUA HHAYKIIMOHHOI'O TOKaA.

Pa3zgen 11. CBeToBELI€ ABJIEHUS

(15 4.)

3aKOHEI
pacnpocTpaHeHUs
cgera. (6 4.)

Uctounuku cBera. JlydeBas wmognens cBeta llpsamonuneiinoe
pacnpoctpanenue cpera. 3atmenus Conuua u Jlynel. OTpaxkeHue
cBeta. [lnockoe 3epkano. 3akoH oTpaxkeHus cera. [Ipemomienue
cBeTa. 3aKOH npenomieHus cBeTa. [loaHoe BHYTpeHHEe OTpaKeHUe
cBeta. lcmonb3oBaHue BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX
CBETOBOJAX.

Ha6J'IIOI[eHI/Ie C IIOMOHIbIO COXPAaHHBIX aHAJIU3aTOPOB
OIIBITOB, ACMOHCTPUPYIOIIHUX SBJICHUC HpHMOHHHeﬁHOFO
pacipoCTpaHCHUA CBCTa (BO3HI/IKHOBCHI/I6 TCHU u
HOJ'IYTCHI/I), U HX HHTCpHpCTAlld C HCIIOJIb30BAHUCM
IOHATHA CBECTOBOI'O JIyda,

OOBSCHEHHE M MOJICIUPOBAHUE COJHEYHOTO M JIYHHOTO
3aTMEHHUM;

UCCJIEIOBAHNE 3aBHUCHUMOCTH YIJIa OTPAKEHHSI CBETOBOTO
Jayd4a OT yrJia NaJieHus;

U3y4eHHE CBOWCTB M300paX€HHsI B IIJIOCKOM 3epKalie C
HCIIOJIb30BAHHUEM CXEMATUUCCKHUX PHUCYHKOB B TOM YHCJIC
penbeHbIX;

HaOJIIO/IEHUE C TIOMOIIBI0 COXPAHHBIX AHAJIU3aTOPOB U
OOBSICHEHHE ONBITOB MO TMOJYYECHUIO H300paKeHUH B
BOTHYTOM M BBIITYKJIOM 3€pKajiax;

Ha6J'IIO,Z[eHI/IC C TIOMOIIIBKO COXPAHHBIX AaHAJIMU34aTOPOB U
00BACHEHHE ONIBITOB IO IPpCIOMIICHUIO CBETA HA I'paHUIIC
Pa3siIMiHbBIX CpE, B TOM YHCJIC OIIBITOB C IIOJHBIM
BHYTPCHHUM OTPAKCHUCM,

HUCCIICAOBAHNUEC 3aBUCUMOCTH YIJIa MPCJIOMJIICHUA OT YyIJia
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nagcHust CBETOBOI'O JIyda Ha I'paHHUIEC «BO3AYX—CTEKIIO»,

pacro3HaBaHUE SIBJICHUW OTPAXKEHUS W IPEIOMIIECHUS
CBETa B IOBCEIHEBHOM JKH3HHU;

aHalIu3 U OOBSICHEHHE SIBJICHUS ONITUYECKOIO MHpaxa,

peICHUC 3aaa4 C UCII0JIb30BAHUCM 3aKOHOB OTPAKCHHUA U
IMPEIIOMJICHHUA CBETA.

JInn3e! u
OITHYECKHE
npuOopsl. (6 4.)

Jlunza, xox mydeid B nuH3e Onrtuueckas cucrema. OnTUyecKue
npubopsl: Qoroammapar, MHKPOCKOI M Teleckom. [ma3 kak
OINTUYECKas cUCTeMa. BIN30pyKOCTh U JalIbHO30PKOCTb.

HOJy4YeHHuEe H300pakeHHi C MOMOUIbI0 coOHuparomei u
pacceuBarolieil JUH3 (IPUMEHEHHE MPaBHJI MOCTPOSHUS
M300paXEHUH ¢ IOMOIIIBIO JIMH3 HAa TOTOBBIX YEPTEXkKaxX);

orpeneneHue (OKYCHOTO pACCTOSIHUS € ONTHYECKOU
CHJIBI COOMPAFOLIEH JINH3HI;

aHaJIM3 YCTPOMCTBA M NPUHLHUIA JEHCTBUS HEKOTOPBIX
ONTUYECKUX NpuOOpOB: (QoToanmmapaTa, MHMKpPOCKONa,
teneckomna (MC — Ouosnorusi, aCTpOHOMHS);

aHaJIW3 ABJIEHUM OJM30PYKOCTH U  JAIbHO30PKOCTH,
npuHIuna aecteus oukos (MC — 6uonorus).

Paznoxxenune
Oeioro cBera B
cnektp (3 4.)

Paznoxenue Oenoro ceeta B criekTp. OnbiTel HetoToHa. CrioskeHue
CIEKTpaJbHBIX IBETOB. /ucnepcus ceera.

Ha6J'II-OI[eHI/Ie C TIOMOIIBKO COXpPAaHHBIX aAHAJIMU3aTOPOB
PAa3I0KCHUA 0eJoro cBeTa B CIICKTD,

HaOJIOZCHUE C IMOMOIIBI0 COXPAHHBIX aHAJIN3aTOPOB U
OOBSICHEHUE OIBITOB 110 MOJYYEHHUIO O€JI0ro cBera IpH
CJI0)KEHMH CBETA Pa3HbIX 1IBETOB;

MpOBeIeHHE U OOBSCHEHHE OINBITOB 10 BOCIPHUSATHIO
L[BETa MPEIMETOB MPU UX HAOIIOJCHUU Yepe3 LIBETOBBIE
(GuALTPHI (LIBETHBIE OUKH).

Paznen 12. KBanToBbie siBjennsi (17 4.)
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Hcenyckanue u
HIOTJIOIICHHE CBETA
aToMoM. (4 4.)

OmnbiThl. Pesepdopaa u ruianerapHast Moziennb aromMa. Mojenb aroma
bopa. Hchnyckanme u morjioumeHue cBera aTroMoM. KBaHTBI
JluneityaThie CIEKTPHI.

o0CyKIeHHe () 03 OTIBITOB Pesepdopna 1o
HCCIIEIOBAaHUIO  aTOMOB, BBIABM)KEHHE THUIOTE3 O
BO3MOXXHBIX PpE€3Yy/bTaTax OINbITOB B 3aBUCHUMOCTH OT
MPEIoIaraeMoro CTPOSHHUs aTOMOB, (POpPMyJIHpOBaHUE
BBIBOJIOB W3  pe3yibTaroB  ombiToB  OOCyXkIeHHE
[IPOTUBOPEUYUH IUIAHETAPHOU MOJEIIM aTOMAa U OCHOBAHMMU
Ui rUnote3sl  bopa 0 cramMoHapHBIX — OpOHTax
JJIEKTPOHOB;

Ha6J'II-OI[eHI/Ie C IIOMOHIbIO COXPAaHHBIX aHAJIU3aTOPOB
CIIJIOIIHBIX n JIMHEHNYaThIX CIICKTPOB H3JIIYUCHUA
Pa3IMYHBIX BCHICCTB,

00BsCHEHHE JTHHENYATHIX CIICKTPOB U3JIYUCHUA.

Crpoenue

ATOMHOI'O sAapa.
(6.

PannoaktuBHOCTh Anb(a-, 6eTa- u ramma- uznydenus. CTpoeHue
aToMHOro sigpa. HyknonHas monens atoMHOro suapa. M3ortomsl.
PamnoaktuBubie mpeBpainenus. Ilepuon momypacnana. Jleictsus
PaarOaKTUBHBIX M3JIYYEHHUI HA )KUBBIC OPTAHU3MBI.

00CyX/IeHUEe BO3MOXKHBIX THIIOTE3 O MOJAESAX CTPOCHMS
anpa. OmnpezneneHue cocraBa sAaep MO  3aJaHHBIM
MacCOBBIM M 3apsiIOBBIM YHMCIIaM M IO IOJIO)KEHUIO B
neproauueckoi cucreme aneMeHToB (MC — xumus);

aHaJIM3 W3MEHEHHUs COCTaBa SApa M €ro IOJIOKEHHS B
MEepUOJNYECKON CUCTeMEe IpH a-paanoaktuBHoct (MC
— XHUMHS);

UCCIIEJIOBAaHME  TPEKOB  a-4acTUI[ IO  TOTOBBIM
(dhoTorpadusiM I MOCIISIM;

oOHapyKeHHe M HU3MEpEeHHE paJUALUOHHOIO (oOHa ¢
IIOMOIIBIO JO3UMETPA, OLIEHKA €70 MHTEHCUBHOCTH;

aHaJIM3 OMOJOTUYECKUX M3MEHEHHM, MPOUCXOASIIIUX O
JNEUCTBUEM  PaJMOAaKTUBHBIX  u3nydyeHur (MC —
ouosorus);

HCIIOJIB30BAHUEC PAAMOAKTUBHBIX H3JIy‘I€HHﬁ B MCAUIIHUHC
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(MC — Guomnorus).

Snepunie
peakuuu. (7 4.)

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsAI0BOIO U MACCOBOTO
qucesl. DHEprus CBsI3U aTOMHBIX saep. CBs3p Macchl U DHEPIHUU.
Peakuuu cuntesa u nenenus suep. Mcrounuku sneprun CosiHua u
3BE31. SlnepHas sHepreTuka.

pelIeHUE 3a/1a4 C UCIOJIb30BAHUEM 3aKOHOB COXPaHCHUS
MacCOBBIX M 3apAJOBBIX YUCEI HA OIpEaeleHue
pEe3yNbTaTOB SANACPHBIX PEaKLMM; aHaau3 BO3MOXKHOCTHU
WJIM HEBO3MOXKHOCTH SIIEPHOM pEaKLUK;

OIICHKA SHEPI'HH CBS3U SJEP C UCTOIb30BaHUEM (DOPMYITHI
OUHINTEHHA;

00CyXJIeHUE TEPCIEeKTUB HCIOJIb30BAHUS YIIPABIIAEMOTO
TEPMOSIJIEPHOIO CUHTE3A;

o0CyXXJIeHHE MPEUMYIIECTB U 3KOJOTUYECKUX MPOoOIsIeM,
CBSI3aHHBIX C si7iepHO sHepreTukoit (MC — sKomorus).

IMoBTOpUTENBLHO-00001IAIOIIMI MOTYJIB (5 4.)

CucremaTu3anus
i 00001EeHNEe
MIPEAMETHOTO
coJiepKaHus "
OIIBITA
JEeITEILHOCTH,
PUOOPETEHHOTO
npu W3y4YEHUHN

O06001eHre cofep)aHusl KaXJI0ro U3 OCHOBHBIX pa3fesioB Kypca
buszukn: MEXaHWYEeCKHUe,  TEIUIOBBIE,  DJIEKTPOMAarHUTHBIC,
KBaHTOBBIC sIBJICHUs. HaydHBIN METOT MO3HAHUS U €r0 pean3alius
B (¢u3mveckux wuccieaoBaHusx. CBs3b (PU3UKH U COBPEMEHHBIX
TEXHOJIOTHH B 00JacTH Tiepenadyd WHQPOpMAIUH, DHEPreTHKE,
TpPaHCIIOpTE.

® BBINIOJTHCHUE y4eOHBIX 3a/IaHHH, TpeOyrommx
JEMOHCTpAllUM  KOMIIETEHTHOCTEH, XapaKTepU3YIOIINX
€CTECTBEHHOHAYYHYIO IPaMOTHOCTb: PUMEHEHUS
MOJIYyYEHHBIX 3HAHMW JJI1 HAyYyHOro  OOBSICHEHHUSA

¢u3nuecKkux SBICHUH B OKpYXKarolled Mpupoae u
MOBCETHEBHOM >KM3HH, @ TaKKe BBISIBICHUS (PU3NUECKUX
OCHOB psJla COBPEMEHHBIX TEXHOJIOTMH; IPUMEHEHUS
OCBOEHHBIX JKCIIEPUMEHTAIbHBIX YMEHHUU IS
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BCETO
bus3uKn

Kypca

HUCCICIOBaHUA (bI/I3I/II-IeCKI/IX ﬂBJIGHPIfI, B TOM 4YHUCIIC JIA
ITPOBEPKH TUIIOTE3 N BBIABICHUA 3aKOHOMepHOCTeﬁ;

pemieHne  pacyéTHBIX  3agad, B TOM  YHCIE
IPEAIOJIarafoiX UCTIOIb30BaHNe (PU3NIECKON MOIeN U
OCHOBAHHBIX Ha COIEP)KAaHUU Pa3JIMYHBIX Pa3aeioB Kypca
¢busuku;

BBITIOJTHCHUC U 3alIMTa I'PYIIIOBBIX UJINW MHAUBUAYAJIbHBIX
ITPOCKTOB, CBA3AHHBIX C COACPIKAHUCM KYypCa (1)I/ISI/IKI/I.

SnekmpoHHble 06pa3osamesibHbIe Pecypcsi:
Bubnnoteka LLOU
PILLU

Yuu.py
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