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Pa6oyas nporpamMMa no ¢usrvkKe Ha YpOBHe OCHOBHOIO O6IIero
06pa30BaHUA COCTaBJIeHAa HAa OCHOBe IOJIOXKEHUH M Tpe- 6G0BaHUM K
pesyJibTaTaM  OCBOeHMsA Ha  6a30BOM  YpOBHe  OCHOBHOH
06pa3oBaTeJIbHON NPOrpaMMBbl, peACcTaBieHHbIX B PeiepasibHOM To-
CyZJapCTBEHHOM 06pa3oBaTeJbHOM CTAaHAAPTE OCHOBHOTO 06IIEero 06-
pa3zoBaHus (PI'OC 000), a Takxke c ydyétom [IpuMepHON mporpamMMbl
BocnuTaHusa U KoHnenuuu npenosaBaHus yye6Horo npeamerta «Pu-
3UMKa» B 00pas3oBaTesIbHbIX opraHu3anusax Poccuiickoi Penepaiuu,
peaiM3yIoLUX OCHOBHbIE 0611le06pa30oBaTe/IbHbIe IPOrPaMMBI.

NMOSACHUTEJTIbHAST 3AMNUCKA

Copeprxanue [IporpaMMbl HanpaBJieHO Ha pOopMHUpOBaHUE ecTe-
CTBEHHO-HAy4YHOH I'PaMOTHOCTH y4allUXCs M OPraHU3aLMI0 U3Y-
yeHUs PU3UKU Ha JAesATeJIbHOCTHOH OoCHOBe. B Hel y4uTbhIBalOTCs
BO3MOXHOCTHU NpeAMeTa B peanusdanuu Tpe6oBanun ®roc 000
K IJIAaHUPYEMBIM JIMYHOCTHBIM M MeTallpeJMeTHbIM pe3yJibTaTaM
00y4eHHs], a TAKXKEe MeXIpeJMeTHbIE CBSI3M eCTECTBEHHO-HAYYHBIX
y4eGHbIX IpeMETOB Ha YPOBHE OCHOBHOTO 06111ero o6pa3oBaHus.

B nporpamMe onpezessiloTcs OCHOBHBIE 1[eJIU U3y4YeHUsT GU3UKU
Ha YpOBHE OCHOBHOTO 0611ero o6pa3oBaHUs, NIJIaHUPYyeMble pe3yJib-
TaTbl OCBOEHMUS Kypca (U3MKHU: JJUYHOCTHBbIE, MeTalpeJMeTHHIE,
npesMeTHble (Ha 6a30BOM YpOBHeE).

[IporpamMma ycTaHaBJIMBaeT paclpejesieHle yieGHOro MaTepuasa
1o rozaM obydeHus (1o KJjaaccaMm), pejjiaraeT NIpUMepHYI0 N0cCae0-
BaTeJIbHOCTb U3yYeHUsl TeM, OCHOBAHHYIO Ha JIOTHKe Pa3BUTHS IIpes -
METHOT'0 CO/iep>KaHus U y4€Te BO3PACTHBIX 0COGEHHOCTEHN yJaluxcs,
a TakKe NMPUMEPHOE TeMaTHYeCKoe MJIaHHPOBAaHHUE C YKa3aHUEM KO-
JINYeCTBA 4aCOB HA U3yYEeHHUE KAKJ0HU TEMbI U TPUMEPHOU XapaKTepu-
CTUKON y4yeOHOW [AesTeJbHOCTH Yy4yalllUXCsl, peaju3yeMoill Npu HU3Yy-
YEeHUHU ITUX TEM.

[IporpaMMa MOKeT GBITh HCIOJb30BaHA YYHUTEJSIMH KaK OCHOBaA
JIJIsl COCTaBJIEHHUsI CBOMX pabodyux mporpamM. [Ipu pazpaboTke pabdo-
4Yyel NporpaMMbl B TEMAaTHYECKOM IIJIAHUPOBAHUM [OJDKHBI OBITH
y4TeHbl BO3MOXXHOCTH HCII0JIb30BAaHUS 3JIEKTPOHHBIX (LHPOBBIX)
06pa30BaTeJIbHBIX PECYPCOB, SBJAAIOIIUXCS y4eOHO-MeTOAUYECKHU-
MU MaTepuajaMu (MyJbTHMeJUHHbIE IPOrpaMMbl, 3JIEKTPOHHbIE
y4eOHUKH W 3aJladYHUKH, 3JIeKTPOHHbIE OHUOJIMOTEKH, BUPTyaJbHbIE
J1abopaToOpUH, UTIPOBBIE MPOrPaMMbl, KOJJIEKIUU LHUPPOBBIX 06pa-
30BaTeJIbHBIX PECYpPCOB), peaJU3yPINUX JUAAKTHYECKHE BO3MOX-
Hoctu HKT, cozepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJAATEsb-
CTBY 06 06pa30BaHUU.

Pabouass mporpamMMa He CKOBBIBA€T TBOPYECKYIO HWHHUILIMATUBY
yquTesed W TNpeLOCTaBJsieT BO3MOXHOCTH [JJisd peau3anuu
Pa3/IMYHBIX METOAUYECKHUX ITOJX0/ 0B K ITPENoJaBaHui0 GU3UKHU NTPHU
YCJIOBUHM COXpaHEHHUS 06513aTeIbHOM YaCTH COZepKaHu Kypca.
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OBLLUAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «OU3NKA~»

Kypc ¢usuku — cuctemMo06pas3ywiiuil Jyisi eCTeCTBEHHO-HAayYHbIX
y4eOHBIX [IpeIMETOB, IOCKOJIbKY PU3HNYeCKHe 3aKOHBI JIeXKaT B OCHO-
Be [IPOLeCCOB U sIBJIEHUH, U3y4YaeMbIX XMMHeH, 0M0JIOTUEeN, aCTPOHO-
Muen U ¢usndeckou reorpadpuein. Pusnka — 3TO IpeaMeT, KOTOPbIH
He TOJIbKO BHOCUT OCHOBHOU BKJIaJl B €CTECTBEHHO-HAYYHYIO KAPTHHY
MUpa, HO ¥ NIpeAOoCTaBJIsAeT HaruboJiee siCHble 06pa3Libl IPUMEHeHUs
Hay4YHOTI'0 MeTo/la I03HAaHU4, T. €. Cl10co6a MoJIy4YeHUsI JOCTOBEPHBIX
3HaHUU o Mupe. HakoHern, pusuka — 3To npeaMeT, KOTOPbIN HapAAY
C APYTHMH €eCTEeCTBEHHO-HAy4YHbIMH IpeJMeTaMH [JOJDKEH [aTb
IIKOJIbHUKaM IIpe/icTaBjJeHHe 06 yBJIeKaTeJbHOCTH HAYyYHOr'0 UCCe-
JIOBaHUS U PaJlOCTH CAMOCTOSTEJIbHOTO OTKPBITHS HOBOT'O 3HAHMUS.

OpHa U3 rJ1aBHbBIX 33724 $U3UYEeCKOro 06pa3oBaHUs B CTPYKType
06111ero 06pa3oBaHUsl COCTOUT B GOPMHUPOBAHUM eCTEeCTBEHHO-HAy4-
HOW I'PaMOTHOCTH U MHTEPECA K HayKe Y OCHOBHOM MacChl 06y4aro-
LIUXCSI, KOTOpPble B JajbHeHIeM OyAyT 3aHATBI B CaMbIX Pa3HO-
06pa3HbIx chepax gesaTeqabHOCTHU. Ho He MeHee BaXkHOU 3a/1auel sB-
JIsieTCs BbIIBJIEHUE U MOATOTOBKA TaJAHTJMUBBIX MOJIOABIX JIIOA el
JJIs1 IPOJ0J/DKEHHsT 0O0pa3oBaHus U JaJibHeHlIel npodeccuoHalb-
HOU /1esITeJIbHOCTU B 06JIaCTH eCTeCTBEHHO-HAYYHBIX HCCJeJ0BaHUU
M CO3/1aHUH HOBBIX TeXHOJIOMUH. COrjiacHO NPUHATOMY B MeX/AyHa-
poJiHOM coo6IecTBe onpeneneHuto, «KEcrectTBeHHO-Hay4YHas rpa-
MOTHOCTB — 3TO CIIOCOOHOCTH YesI0BeKa 3aHUMATh aKTUBHYIO I'PaXK-
JAHCKYO IMO3UIIHIO0 110 O6IeCTBEHHO 3HAaYMMbIM BOIIPOCaM, CBSI3aH-
HbIM C €CTEeCTBEHHbIMH HayKaMH, U ero rOTOBHOCTb UHTEPECOBATHCS
€CTeCTBEHHO-HAayYHbIMU HJessMHU. HaydyHO TrpaMOTHBIM 4YeslOBEK
CTPEMUTCS yIaCcTBOBATh B apryMeHTHPOBAHHOM OGCYKJEHUH NIPO-
6J1eM, OTHOCSIIIMXCS K €CTEeCTBEHHBIM HayKaM M TEXHOJIOTHUSIM, YTO
TpeGyeT OT HEro cjaeAyoNnX KOMIEeTEHTHOCTEN:

—Hay4YHO 0GbSICHATH SIBJIE€HUS,
—OILleHUBAaTh U NOHUMATb 0COGEHHOCTH HAyYHOTO HCCJeLO0BaHUS,
—VHTEPNpPETHUPOBATh JJAHHbIE U HCIOJIb30BaTh HAy4YHbIE J0Ka3a-

TeJIbCTBA JJIs 10JyYeHUs BBIBOJLOB.»

H3ydyeHue $U3UKU CIOCOOHO BHECTU pelIalollivuil BkaaJ B GOpMU-
pOBaHHE eCTECTBEHHO-HAyYHOU IPaMOTHOCTH 06YYarOLUIUXCS.

UEAN U3YHEHWA YHEBHOI O MPEAMETA «OU3UKA~»

Llesnin udyyeHus1 pU3MKU Ha ypOBHE OCHOBHOTI'O 0611ero o6pasoBa-
HUA onpefiesieHbl B KOHILeNIMY NpenogaBaHus yie6HOTo peaMeTa
«Dusuka» B 06pa3oBaTeJbHbIX OpraHusanusax Poccuiickont Penepa-
LMY, pea/In3yI0LINX OCHOBHBIE 0611le06pa3oBaTe/IbHble IPOrPaMMBblL,
yTBepXAEHHOU pewmieHueM Kosiernn MUHHUCTEpPCTBA NPOCBEILEHUS
Poccuiickoit @egepanuu, npoTokos oT 3 nekabpsa 2019 r. Ne [IK-4BH.



Llesiu usyyeHusi U3UKU:

—IpuobpeTeHHe UHTepeca U CTPEMJIEHUsI 00yYarolUXCcs K Hayd-
HOMY U3y4YEHUI0 MPUPOJIbl, Pa3BUTHE HUX HHTEJJIEKTya/lbHbIX
U TBOPYECKHUX CIIOCOGHOCTEN;

—pa3BUTHUE NpeJCTaBJIEeHUH 0 HAYYHOM MeTO/ie TO3HAaHUA U GOpPMHU-
pOBaHUE HMCCIe0BATEJbCKOTO OTHOIIEHUsI K OKPYKAaIOIUM sIBJIe-
HUAM;

—dopMHUpOBaHME HAYYHOTO MUPOBO33pPEHUs KaK pe3yJibTaTa U3y-
YeHHUsI OCHOB CTPOEHHUS MaTepUHu U PpyHJaMeHTaTIbHbIX 3aKOHOB
dusuky;

—dopMHUpOBaHHEe NpeACTaBJeHUH O poyid PU3BUKH JJisT Pa3BUTHUA
JPYTUX eCTECTBEHHbIX HAYK, TEXHUKU U TEXHOJIOTUH;

—pasBUTHUE NIPeLCTaBJIeHUNA 0 BO3MOXKHBIX chepax Oyaylield npo-
deccroHa/NIbHOHN J1eATeJIbHOCTH, CBSI3aHHOW ¢ $H3UKOH, MOAro-
TOBKA K JIaJIbHeHIIeMy 06Yy4YEeHUI0 B 3TOM HallpaBJIEHUH.
JlocTmkeHMe 3TUX 1ieJield Ha ypOBHE OCHOBHOTO 06lero o6pasoBa-

HUsI 06€eCcrednBaeTCs pellleHueM CJIeAYI0IINX 3a4a49:

—IpuoGpeTEeHHE 3HAHUH O IUCKPETHOM CTPOEHUH BEIIECTBa, O Me-
XaHUYECKUX, TEIJIOBbIX, 3JIEKTPUYECKUX, MarHUTHbIX U KBaHTO-
BbIX SIBJIEHUSX;

—npuobpeTeHre YMEeHUN ONMHUChIBAaTh U OO'bACHATb QU3UYECKHE SB-
JIEHU s C UCII0JIb30BaHHEM MOJIyYeHHbBIX 3HAHUY;

—OCBOEHHE METOJIOB pellleHUs] MPOCTEUINX pacuETHBIX 3aJa4 C HcC-
M0JIb30BaHUEM (PU3UYECKUX MoJiesied, TBOPUECKUX U MPAKTH-
KO-OpHEHTHUPOBAHHBIX 33/aY;

—pa3BUTHe YMEHHUU HAOJI0AATh MPUPOAHbIE SIBJIEHHUS U BBINOJHATH
OTBITHI, JIJabOpaTOpHbIe PaboOThl U 3KCIEepPUMEHTAaJbHbIE HUCCAE0-
BaHUs C UCIIOJIb30BAHHUEM U3MEPUTEJIbHBIX TPUOOPOB;

—OCBOeHHe NMPUéMOB paboThl ¢ UHPopMarnuerd PpU3NIECKOTO COJZep-
J)KaHUsl, BK/IIOYasd WHPOPMAIIUI0O O COBPEMEHHBIX JOCTHKEHUSIX
$uU3UKH; aHAJIM3 U KPUTUYECKOE OLleHUBaHHe HHOOPMAIUH;

—3HaKOMCTBO co cpepamMu npodecCHOHANBHON AesATeJbHOCTH, CBS-
3aHHBIMH C QU3UKOU, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHO-
BaHHBIMU Ha JOCTUXKEHUSIX GU3UIECKOU HAyKH.

MECTO YYEBHOIO MPEAMETA «®U3MNKA~» B YHEBHOM MJAHE

B cootBetcTBUUM ¢ ®T'OC 000 dusuka sBAsAETCS 00s3aTEJbHBIM
npeJMeTOM Ha YpPOBHE OCHOBHOTrO 00liero o6pasoBaHus. JlaHHas
nporpaMmMa npejycMaTpuBaeT U3ydyeHHe GU3NKK Ha 6a30BOM YpOB-
He B 00béMe 238 4 3a TpHU rojla obydyeHus mo 2 4 B HeJenw B 7
1 8 kJslaccax ¥ 1o 3 4 B HeZeswo B 9 kjacce. B Temaruyeckom mnJa-
HUPOBAHUU JJid 7 U 8 KJacCOB IpeJloJsaraeTcs pe3epB BpeMeHH,
KOTOPbIH YYUTEJb MOXET MCNO0Jb30BaTh MO CBOEMY YCMOTPEHHIO,
a B 9 KJ1acce — MOBTOPUTEJbHO-0606IAI0IUH MOAYJIb.
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COAEP>XXAHUE YHEBHOIO NPEAMETA «OU3NKA»

7 Kknacc

Pasges 1. Pu3uKa M e€ poJib B IO3HAaHUM OKPY Kalollero Mupa

dusnka — HayKa o npupoje. ABnenus npupoabl (MC). dusuue-
CKMe sIBJIeHUs: MeXaHW4YecKHe, TeIlJIOBble, 3JIeKTPUYeCKHe, Mar-
HUTHBIE, CBETOBbIE, 3ByKOBHIE.

Pusnyeckue BeJUIHHBL. U3MepeHne puU3nyecKUux BeJIMUMH. Pu-
3udeckue npubopsl. [lorpemHocTs U3MepeHU. MexayHapogHas
cucTeMa eJUHULL

Kak ¢usuka u gpyrve ecrecTBeHHble HAyKU HU3y4alOT MPHUPOAY.
EcTecTBeHHO-Hay4YHbI MeTOJ, MO3HAHUA: HabJIIOJleHUe, TOCTaHOBKA
Hay4HOT0 BOIIPOCA, BbIJBH)KEHHEe TUIIOTe3, SKCIEPUMEHT MO Ipo-
BepKe TUIoTe3, 00'bsiCHEHHEe HabJAaeMoro siBjeHus. OnucaHue
pu3nIeCcKUX ABJIEHUU C TOMOIBIO MOJEJIEH.

emoncmpayuu

1. MexaHu4ecKUe, TENJIOBbIE, 3JIEKTPUYECKHE, MAarHUTHbIE, CBE-
TOBBIE ABJIEHUSI.

2. ®usuyeckue NpuboOpbI U Npouesypa NpsAMbIX U3BMePEeHUN aHa-
JIOTOBBIM U IMPPOBBIM NPHUOGOPOM.

Jlabopamopubie padomot u onvimol?

1. OnpefiesieHye 1eHBI JeIeHUs [IKaJIbl U3MEPUTEJBHOTO MPU-
6opa.

2. sMepeHHe pacCTOAHUH.

3. U3MepeHre 06 b€Ma KUAKOCTU U TBEPAOTO TeJia.

4. OnpepesieHMe pa3MepoB MaJbIX TeJl.

5. U3MmepeHHe TeMnepaTyphbl NIPU NOMOIILH XXHUAKOCTHOTO TEPMO-
MeTpa U AaT4yHKa TeMIlepaTyphl.

6. [IpoBefeHHe UCCIeL0BaHUs N0 NIPOBEPKe THMIOTE3bl: AaJbHOCTh

NOJIETA LIAPHKA, IYIIEHHOr0 TOPU30HTAJNBLHO, TeM GOJIbLIE, YeM
GoJIbIlIe BBICOTA MyCKa.

Pasgesn 2. [lepBoHaya/ibHbIEe CBeJeHUA O CTPOEHUHU BellecTBa
CTpoeHHe BelllecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mepbl. ONbITHI,
JO0Ka3bIBalolMe JUCKPETHOE CTPOEHHE BellecTBa.

1 MC — s/1eMeHTBI COJlep>KaHHUsl, BKJIIOUYaKILMe MeXIpeJMeTHble CBA3H,
KOTOpbIe o po6Hee PACKPHITHI B TEMAaTHYECKOM IJIAHUPOBAHUH.

2 3nech U lajiee TPUBOAUTCSA PACIINPEHHBIN IepedyeHb JIAG0paTOPHBIX pa-
60T U ONIBITOB, U3 KOTOPOTO YYHUTEJIb JeJlaeT BbI6OP MO0 CBOEMY YyCMOTpe-
HHUIO U C yY€TOM CIIMCKa 3KCIIepUMeHTaJbHBIX 3a/laHUH, IpeAjaraeMbIxX
B paMKax OI'D o ¢usuke.



JIBM>KeHHe yacTul BeujecTBa. CBA3b CKOPOCTH JABUKEHU S YaCTHUIL
c TeMnepaTtypoil. BpoyHoBckoe aBuxeHUe, Auddy3us. Bsaumoneii-
CTBUE YaCTHUIL] BelleCTBa: NPUTSXKeHHe U OTTaJIKUBaHHUe.
ArperaTHble COCTOSIHUS BellleCTBaA: CTPOEHHE ra3oB, >KUJKOCTeH
U TBEPAbIX (KpUCTAJJIUYECKUX) Tes. BaauMocBsA3b MeX/Jy CBOMU-
CTBaMH BeleCTB B Pa3HbIX arperaTHbIX COCTOSTHUAX U UX aTOM- HO-
MOJIEKYJIIDHBIM cTpoeHUueM. OcCO6eHHOCTH arperaTHbIX COCTOSI-
HUM BOJIbI.
Hdemoncmpayuu
1. Ha6srogeHre GPOYHOBCKOTO JBUXKEHUS.
2. Haburonenue nuddysuu.
3. HaG6awaeHuve ABieHUH, 00 bSICHAIOIIUXCS MPUTSXKEHUEM UJIU
OTTa/IKUBAaHHEM YaCTHUI] BellleCTBa.
Jabopamopnvie pabomuvr u onvimol
1. OneHka guaMeTpa aToMa METOZOM pPsJOB (C HCIOJIb30BaHUEM
doTorpaduit).
2. OneIThI N0 HAGJIIOEHUIO TENJOBOTO pacllMpeHUs ra3os.
3. OnbIThI 10 06HAPY>KEHUIO eHCTBUS CUJI MOJIEKYJIAPHOTO NIpH-
TSDKEHHUS.

Paszaen 3. /IBU:KeHHe M B3aUMOJelicTBUE TeJl

MexaHHu4yeckoe JBUXKeHHe. PABHOMepHOe U HepaBHOMEPHOE IBU-
»xkeHue. CkopocTb. CpeiHAA CKOPOCTh IPU HEPAaBHOMEPHOM JIBUXKe-
HUH. PacyéT nyTH U BpeMeHHU [ BUXKEeHHUS.

fABneHue nHepuUH. 3aKOH UHEpPLHH. BlaumogencTBrUe Tes Kak
NpUYNHA M3MeHEeHHs] CKOPOCTH JBM)KeHHs Tesl. Macca kak Mepa
MHepTHOCTH TeJia. [I1oTHOCTD BeltecTBa. CBA3b MJIOTHOCTH C KOJIU-
4eCTBOM MOJIEKYJI B €JUHUIE 06'bEMA BelleCTBa.

Cusa Kak XapaKTepHCTHKa B3auMogelcTBUsA TeJs. Cujia ynpyro-
CTH M 3aKOH 'yka. U3MepeHHe CUJIBI C TIOMOIIbIO JUHAMOMeTpa. fB-
JleHHe TATOTeHUd U cuJa TshxkecTU. CUila TAXKeCTH Ha APYTUX MJa-
HeTax (MC). Bec Tesna. HeBecomocTb. Ciio)keHHe CUJI, HAllpaBJIeH-
HBbIX N0 OJHOU mpsAMoN. PaBHogzelcTByrowmasa cui. Cuia TpeHUA.
TpeHue cKoJIbXeHUS U TpeHUe NMOoKosA. TpeHUe B IpUpPOJie U TEXHUKE
(MQ).

emoncmpayuu
. HabusiropeHe MeXxaHUYeCKOTo AIBUKEH U Tela.

. U3MepeHne ckopoCTH NPAMOJIMHENHOT O JBUXKEHHUS.

. HabsropeHue siBJIeHU A HHEPL M.

. HaGsronenve naMeHeHHsI CKOPOCTH MPHU B3aUMOJIEWCTBUM TeJI.
. CpaBHeHHe Macc 10 B3aUMOJIeHCTBUIO TeJl.

. C/1o>keHue cuJ, HallpaBJIEHHbIX MO OJHOW NPSMOM.
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Jabopamopuvie pabomuvl u onvimul

1. OnpesiesieHHEe CKOPOCTH PAaBHOMEPHOIO [ABWXKeHHUS (LIapuKa
B )KHM/IKOCTH, MO/I€JIU 3JIEKTPUYECKOT0 aBTOMOGHUJIA U T. I1.).

2. OnpepesieHUe cpeJHEN CKOPOCTHU CKOJIbXKeHHs OpycKa UJIM 1lia-
pHKa 0 HAaKJIOHHOU IMJIOCKOCTH.

3. OnpepneneHre NJIOTHOCTU TBEPAOTrO TeJia.

4. OnbITh], AEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTsDKeHUA (ne-
dopmanu) Npy>KUHBI OT MPUTO0KEHHOW CHUJIBI.

5. OnbITHI, JEMOHCTPUPYIOIUIUE 3aBUCUMOCTb CHUJIbI TPEHHUS CKOJb-
’KEeHUSsI OT CUJIbI JlaBJIEHUS U XapaKTepa CONPUKACAOIUXCS M0-
BEPXHOCTEM.

Paspen 4. laB/ieHue TBEPABIX TeJI, »KMAKOCTE! U ra3oB

JaBieHnune. Cnoco6bl yMeHbIIeHUs U yBeJIMYeHUs JaBaeHus. [laB-
JIeHHWe ra3a. 3aBUCHMOCTb /laBJIEeHUs ra3a OoT 06'bEMa, TeEMIIEPATYPHI.
[lepenaya faBjaeHUs TBEPABIMU TeJjlaMH, XXHUJAKOCTSMU U ra3aMu.
3akoH Ilackansa. [lTHeBMaTH4YeCcKUe MallWHbI. 3aBUCHUMOCTDb JaBJie-
HUS KUAKOCTH OT IJIyOUHBL. ['mapocratuydeckuil napagokc. Coo6-
wawuecs cocyabl. ['MapaBinyeckue MeXaH MU3MBbl.

AtMmocdepa 3emun U atMmochepHoe JaBiseHUe. [IpUduHbI cyie-
CTBOBaHUs BO3AYyLIHON 060s104uku 3emud. OnbiT Toppudesau. U3-
MepeHUe aTMOCPepHOro JaBjeHUs. 3aBUCHUMOCTb aTMOChepHOro
JaBJIEHUS OT BBICOTHI HaJ, ypOBHEM Mops. [I[pubopsl A U3MepeHus
aTMochepHOro JaBJIeHUs.

JlelicTBYE )KHMJKOCTH U ra3a Ha NOrpy>KEHHOE B HUX TeJio. BeiTas-
KuBarwlasi (apxumezoBa) cuya. 3akoH Apxumegna. [liaBaHue TeJ.
BosayxonsiaBaHue.

emoncmpayuu
. 3aBHCUMOCTbD JaBJIeHUs ra3a OT TeMIepaTyphl.

. [lepepaya gaBieHUSA X KUJAKOCThHIO U FAa30M.

. Coob1amouiecs cocybl.

. T'uppaBsnyeckuii npecc.

. [lposiBsieHne nelcTBUS aTMOCOEPHOTrO AaBJIEHUS.

. 3aBUCHMOCTb BbITaJKHBaIOIeN CUJIbI OT 06'b€Ma MOTPYKEHHOU
4acCTH TeJsia U MJIOTHOCTH »KUJKOCTH.

. PaBeHCTBO BhITa/IKMBaloLel CUJIbl BECYy BbITECHEHHOM KUJKO-
CTH.

8. YcsioBue nyiaBaHUs TeJl: IJIaBaHUE UJIU IOTPyKEHHeE TeJl B 3a-

BUCUMOCTHU OT COOTHOLIEHUS MJIOTHOCTEHN TeJsia U XKUJKOCTH.
Jdabopamopuvie padbomuvl u Onvimul
1. UccnenoBaHue 3aBUCMMOCTH Beca TeJia B BoJie OT 06'béMa NOTpy-

)KEHHOU B XKHUJKOCTb YaCTH TeJia.
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2. OnpepesieHUe BbITAJKHUBAIOIIEN CUJIbI, JIeHCTBYIOIIEN HA TeJIO,
MOTPY>KEHHOE B KUJIKOCTb.

3. [IpoBepka HE3AaBUCUMOCTH BbITAJIKUBAIOLLEN CUJIbI, 1€eHCTBYIO-
IleM Ha TeJIO B X KUJKOCTHU, OT MacChl TeJia.

4. OnbIThl, JEMOHCTpUpYIOLIHMEe 3aBUCUMOCTb BbITaJKHUBaloLeN
CUJbl, AENCTBYIOLEN Ha TeJo B >KUJAKOCTH, OT 00'b€éMa moOrpy-
’KEHHOM B »KUJIKOCTb YaCTH TeJla U OT IIJIOTHOCTH KHUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa HJM KOHCTPYHUPOBAHHUE JIOAKHU
U olpesesieHue eé rpy30noAbEMHOCTH.

Pa3zzaen 5. Pa6oTa M MOLIHOCTb. JHEpPrus

MexaHuveckasi pa6oTa. MOLIHOCTB.

[IpocThle MexaHU3MBbI: pblYar, OJIOK, HAKJOHHAas IIJIOCKOCTb.
[IpaBusi0 paBHOBecHsA pblyara. [I[pumeHeHHe NpaBuja paBHOBeCUS
pplyara K 6JIOKy. «30/i10TOoe mpaBuJio» MexaHUKHU. KII/| mpocTbix
MexaHHU3MOB. [IpocTble MexaHHU3MBbI B ObITY U TEXHUKE.

MexaHnundyeckas saHeprud. KuHeTudeckad U noTeHLMaJIbHaA 3HeP-
rud. [IpeBpaleHue oJHOro BUJa MeXaHU4eCKOM 3HepPTryuu B APYTOH.
3aKOH COXpaHeHUs IHEPIruU B MeXaHHUKEe.

emoncmpayuu

1. [IpuMepbl NPOCTBIX MEXaHU3MOB.

JlabopamopHuvle pabomovl u OnbIMbl

1. OnpepeseHue paboThl CUJIbl TPEHUSI IPU PAaBHOMEPHOM JBHXKe-
HHUM TeJla 10 FOPU30HTAJIbHON NOBEPXHOCTH.

2. UcciiegoBaHue yCJIOBUM paBHOBECHS pblyara.

3. Usmepenue KII/| HAKJIOHHOM MJIOCKOCTH.

4. M3ydyeHHe 3aKOHA COXpaHEHUsI MeXaHU4YeCKOW S3HEepPTHH.

8 knacc

Pa3zgen 6. TenioBbie sAIBJIEHUS

OCHOBHbIE IIOJIOXKEHUA MOJIeKyanHO-KHHeTPI‘-IeCKOﬁ TeopHruu
CTpoeHUs BellecTBa. Macca U paaMepbl aTOMOB U MoJieKyJl. ONbITHI,
MOATBEPXKAAIOL[UE OCHOBHbIE IOJIOXKEHUS] MOJIEKYJIIpHO-KUHETHUYe-
CKOW TEOPUH.

Mogenu TBEPZOToO, XKUJKOT0 U ra3006pa3HOro COCTOSIHUM Bellle-
ctBa. Kpucrannudeckue u amopdHbie Tesna. O6'bsiCHEHHE CBOWCTB
rasos, XUJKOCTEH U TBEPAbIX TeJl HA OCHOBE IMOJIOXKEHUUN MOJIEKY-
JIIPHO-KUHETHUYeCKOU Teopruu. CMaylBaHUE U KallUJIJISIPHbIE sIBJIE-
Hud. TermioBoe pacliMpeHHue U CKaTHue.

Temnepartypa. CBsI3b TeMIlepaTyphbl CO CKOPOCTbIO TENJIOBOTO JABH-
KeHHUd 94aCTHll.
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BuyTpeHnHss aHeprusi. Cmoco6bl U3MeHeHUs1 BHYTPEHHEHN 3Hep-
TUU: TelJIoNlepejada U COoBeplleHHe paboThl. Bujbl Temionepesayu:
TEIJIONIPOBOHOCTD, KOHBEKIIUS, U3JIyIeHHUE.

KosimyecTBO TensioThl. YesbHasA TeNJIOEMKOCTb BellecTBa. Te-

NJIO06MEH U TeNJIOBOE paBHOBecCHe. YpaBHeHHe TelJIOBOro 6aJiaHca.

[l1aBseHUE U OTBEpPJlEBAaHUE KPUCTAINYECKUX BEIECTB. Y 1e/b-
Has TelJioTa nJaBJieHudA. [lapoobpa3oBaHue U KOHAeHcauus. Mcna-
penue (MC). Kunenue. Y iesibHasl TenJioTa napoo6pa3oBaHUsl. 3aBU-

CUMOCTb TeMIlepaTypbl KUIEHUS OT aTMOCHEPHOTOo JlaBJIEHUS.
BaaxkHocTb Bo3ayxa.

DHeprud TOIJIUBA. Y ieJbHas Tenja0Ta CrOpaHHUs.

[MpuHunel paboThl TemyoBbIX ABuraresei. KIIJl TemsoBoro
aBuraresis. TernsioBble ABUTATEJIM U 3alllMUTa OKPYKAIOIEN cpesbl
(MQ).

3aKOH COXpaHEeHUs W NMpeBpallleHUus] SJHEPTrUu B TEMJIOBBIX MPO-
neccax (MC).

Hemoncmpayuu

1. HabsaroneHue GpOYHOBCKOTO JBUKEHUS.

2. Haburonenue nuddysuu.

3. HabGnrogeHre siBJeHHUH CMayWBaHUA M KallUJUJISPHBIX fBJIE-
HUH.

Hab6J to/ieHre TEeNnJIOBOro pacllupeHUs TeJl.
M3MeHeHUe faBJIeHUs ra3a IPpU U3MEHEHUH 06'b€éMa U HarpeBa-
HUU UJIU OXJIAXKIEHHUH.
[IpaBuJ1a U3BMEpPEHUS TEMIIEPATYPHI.
Buabl Tensonepenayu.
OxJtaXkJieHre IpY COBEPIIEHUH PabOThI.
9. HarpeBaHue npHu COBEpIIEHUH PA6OThI BHELIHUMHU CUJIAMH.
10. CpaBHeHHe TeMJOEMKOCTeH pa3/IMYHBbIX BelleCTB.
11. HabJusroneHue KUIIEHUS.
12. Ha6usrofieHHe MOCTOSHCTBA TeMIIepaTypbl MPH MJaBJIEHHUU.
13. Mogesu TenJIOBbIX ABUTraTeJseu.
JlabopamopHuvle padbomsl u onvimusl
1. OnbITHI MO O6HAPYKEHHUIO AeHCTBUS CUJI MOJIEKYJIIPHOTO MpPH-
TSOKEHHUSI.
2. OmpITHI IO BBIPAIIMBAHUIO KPHUCTAJIJIOB TIOBAPEHHOHN COJIM UJIN
caxapa.
3. OmbITHI MO HAGJIIOJEHHUIO TEIJIOBOTO PACHIMPEHUS TAa30B, XU/ -
KOCTel U TBEPADBIX TeJl.
4. OnpepeseHue JaBJjieHUs BO3JyXa B 6aJlJloHe LINpPHUIA.
5. OnbITHI, AEMOHCTPUPYIOLIHE 3aBUCHUMOCTb [JaBJIEHHS BO3/Jyxa
OT ero 06'b€Ma U HarpeBaHUs UJIU OXJIKJEHUS.

o
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6. IIpoBepka runoTesbl JUHEHHONW 3aBUCUMOCTH [JIJIMHBI CTOJIOHKA
KUJKOCTH B TEPMOMETPHUYECKOH TPYyOKe OT TeMIlepaTyphl.
7. HabsrofeHue U3MeHeHUs BHYTPEHHEN 3Hepruu Tesa B pe3yJb-
TaTe TeIJonepeadyd U PpaboThl BHEIIHUX CHUJL
8. HccienoBaHUe sIBJeHHs TeMJIoOOMeHa NPU CMeLIMBAaHUHU XO-
JIONHOU U ropsAiYeur BOJbI.
9. OnpepnesieHre KOJIMYECTBA TEMJIOTHI, IOJIY4eHHOI0 BOJLOU NpHU
TenJioo6MeHe C HarpeThlM MeTa/JINYECKUM LIUJIUHPOM.
10. OnpepesieHue yJieJIbHOW TEMJIOEMKOCTH BellleCTBa.
11. HccnepoBaHue npouecca ucrnapeHus.
12. OnpepeseHMe OTHOCUTEJIbHOM BJIGXKHOCTHU BO3JyXa.
13. OnpepeneHve yfeJIbHOM TEMJOTHI NJaBJeHUS JibJa.

Pa3gesn 7. djieKTpu4yecKue M1 MarHUTHbIE SIBJIEHUS

dJiekTpu3anus Tes. /IBa poja ajleKTpUiecKUx 3apsaoB. Bsaumo-
NelCcTBUe 3apsiKeHHbIX Tes. 3akoH KysioHa (3aBUCHMOCTb CHJIbI
B3aUMO/JEUCTBUS 3apPSHKEHHBIX TeJl OT BEJIMUMHbI 3apsiZJOB U paccTo-
SHUS MEeX/y TeJaMH).

JdJsiekTpuieckoe noJsie. Hanps»KEHHOCTb 3JIEKTPUYECKOro IMOJIS.
[MpUHIMT CyTIepnO3UIUHU 3JIEKTPUUECKHUX MMoJIel (Ha KaueCTBEHHOM
yPpOBHE).

HocuTesnu ajieKTpHU4eCcKUX 3apsAA0B. JJIeMeHTapHbIN 3JIeKTprude-
ckul 3apan. CtpoeHue atoma. [IpoBOJHUKH U JU3JIEKTPUKU. 3aKOH
COXpaHEeHHUSs 3JIEKTPUYECKOro 3apa/a.

DJIEKTPUYECKUU TOK. YCJI0BUA CyIleCTBOBAHHUSA 3JIeKTPUIECKOr 0
TOKa. UCTOYHUKU MOCTOSAHHOTO TOKa. [leCTBUA 3JIEKTPUYECKOr o
TOKa (TensioBoe, XMMHYeCKOoe, MarHUTHOe). JJeKTPUUYECKUN TOK
B ’)KH/IKOCT$X Y ra3ax.

dJsiekTpudeckad nenb. CHja Toka. JJIeKTpUYecKoe HalpsiKeHHe.
ConpoTuB/eHUe NPOBOAHUKA. Y/eJbHOE CONMPOTHUBJIEHHE BelllecTBa.
3akoH Oma a5 yyacTka nenu. [lociegoBaTtesbHOe U napasijesbHoe
coeilUHEHU e IPOBOJHUKOB.

Pa6oTa 1 MOILIHOCTBH 3JIEKTPUYECKOro TOKa. 3akoH /Jxoyisa—
JleH1Ia. dIeKTpUYECKHE I[eNTU U TOTPEGUTEIH 3JIEKTPUIECKON 3HEP-
ruu B 6bITy. KOpOTKOe 3aMbIKaHHUE.

[locTosiHHble MarHuTbl. B3auMoJelcTBUE NOCTOSIHHBIX MarHUu-
TOB. MarHuTHoe mnoJsie. MarHuTHoe noJie 3eMJIM U €ro 3HaYeHue JJid
’)KM3HU Ha 3eMJie. OnbIT JpcTesa. MarHUTHOe MOJIe 3JIEKTPUYECKOro
ToKa. [I[puMeHeHHe 3JIEKTPOMAarHUTOB B TexHUKe. JlelcTBUe Mar-
HUTHOTO MO0JIsI Ha MPOBOJAHUK C TOKOM. JJIEKTPOABUTaTENb MOCTOSIH-
Horo Toka. MHcrmosib30BaHMEe 3J€KTPOJBUTraTeNled B TeXHUYECKUX
YCTPOUCTBAX U HA TPAHCIOPTE.
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OnbiTel ®apaged. ABseHre 3JIeKTPOMAarHUTHOU UHAYKIUH. [Ipa-
BuJIO JleH1a. dsiekTporeHepatop. CHoco6bl MOIyYeHUs 3JIeKTprude-
CKOU 3HEPTHUU. DJIEKTPOCTAHIIUN HA BO30OHOBJISIEMbIX HCTOYHUKAX
SHEPTUH.

emoncmpayuu

1.

17.
18.
19.
20.
21.

22.

23.
24.

25.

JneKTpu3alnus Tesl.

JlBa poJia 3/ileKTpHUYEeCKUX 3apsAL0B M B3aMMOJEUCTBUE 3aps-
>KEHHBIX TeJl.

YcTpoicTBO U leiCTBUe 3JIEKTPOCKOMA.

JeKTpocTaTUdecKass UH/AYKILHS.

3aKOH COXpaHEeHMUs 3J1eKTPUIECKHUX 3aps/0B.

[IpOBOAHUKHU U JUIJIEKTPUKHU.

MopaenupoBaHue CUJIOBBIX JIMHUW 3JIEKTPUUYECKOTO MOJIS.

M cTOYHUKY NOCTOAHHOTO TOKa.

JleficTBUA 3/1eKTPHUYECKOT0 TOKaA.

J1eKTPUYECKHH TOK B )KMIKOCTH.

'a3zoBbIN pa3pan,.

H3MepeHHe cUJIbl TOKa aMIIepMEeTPOM.

H3MepeHUe 3JIeKTPUYECKOTO HANPSAXKEHHUA BOJBTMETPOM.
PeocTaT ¥ MarasuH cOonpoTUBJIEHUM.

BsanMmo/ielicTBHMe NMOCTOSHHbIX MarHUTOB.

MosiennnpoBaHUe HEBO3MOXKHOCTH pas/ie/IeHUd MOJII0OCOB Mar-
HHUTA.

MogzesMpoBaHMe MAarHUTHBIX MOJIed MOCTOSHHBIX MarHUTOB.
OneIT 3pcTena.

MariHuTHoe noJjie TOKa. JJIeKTPOMarHur.

JelicTBHe MarHWUTHOTO I0JI1 HAa TPOBOJHUK C TOKOM.
JJIeKTpoJBUraTe b MOCTOAHHOIO TOKaA.

HccnenoBanue fBJIeHUA 3JIEKTPOMArHUTHON MHAYKIUH.
OnbrTel Papages.

3aBHCHMOCTb HaNpaBJeHUsA UHAYKIIMOHHOIO TOKA OT YCJA0BUM
ero BOSHUKHOBEHUS.

JJleKTporeHepaTop NOCTOSTHHOTO TOKa.

JlabopamopHuvle pabomovl u Onbimvl

1.

OnbITHI 10 HAGJIIOJEHUIO 3JIEKTPU3ALMU TeJ UHAYKIUEH U Ipu
COMPHUKOCHOBEHUH.

HccnenoBaHue AeHCTBUS 3JIEKTPUIECKOTO TMOJISI Ha MPOBOHU-
KM U IU3JIEKTPUKH.

C6opka U mpoBepKa paGoThl 3JIEKTPUIECKOH IeMH MOCTOSHHOTO
TOKa.

H3MepeHuHe U peryJIMpoBaHHe CUJIbI TOKaA.
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

H3smMepeHue U peryJiMpoBaHHe HaNps>KeHHUs.

HccnepoBaHre 3aBUCUMOCTH CHUJIbl TOKa, UAYILLEro yepes pe-
3UCTOP, OT CONIPOTHUBJIEHUS PE3UCTOPA U HANIPS»)KEeHUs Ha pe3U-
cTope.

OneITE], JEeMOHCTPUPYIOLIHE 3aBUCHMOCTBb 3JIEKTPUYECKOTO CO-
NIPOTHUBJIEHUS NPOBOJHHKA OT €ro JJIMHbI, IJIOLUIAAU Molepey-
HOTO CeYeHHUs U MaTepuaJa.

[IpoBepka nmpaBuJja CJI0XKEHUs HAINPSHKEHUU NpHU IocjaenoBa-
TeJIbHOM COe/IUHEHHUH [IBYX PE3UCTOPOB.

[IpoBepka npaBuJa A/ CUJbl TOKA IPU MapaJljieJIbHOM COeH-
HEHUU PE3UCTOPOB.

OnpepeneHre paboThbl 3JIEKTPUYECKOTO TOKA, UAYIEro yepes3
pe3ucTop.

OnpepeneHre MOLIHOCTH 3JIEKTPUUYECKOT O TOKA, Bbl/e/I1eMOU
Ha pe3ucTope.

HccnenoBaHre 3aBUCHMOCTHU CUJIbI TOKA, UAYILETO Yepes JlaM-
MOYKY, OT HallpS>KeHUs Ha HeM.

Onpenenenue KII/| HarpeBaTend.

UccnepoBaHrve MarHUTHOIO B3aWMOJENCTBUsI NOCTOSTHHBIX Mar-
HUTOB.

H3yyeHre MarHWUTHOI'O MOJISI NOCTOSHHBIX MAarHUTOB NPHU UX
00’ beJMUHEHUHU U Pa3/ie/IEeHUH.

HccnenoBaHue feliCTBUA 3J1IeKTPUYECKOT0 TOKAa HA MarHUTHYIO
CTpeJIKY.

OnbITHI, JJEMOHCTPHUPYIOLIHE 3aBUCHUMOCTb CHJIbl B3aUMOJEeHN-
CTBUSI KaTYILIKH C TOKOM U MarHuTa OT CHUJIbI TOKA U HallpaBJie-
HUA TOKa B KaTyIIKe.

W3y4yeHue felCTBUSI MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
KoHcTpyrpoBaHMe U u3ydeHHe pabGoOThl 3JIEKTPOJBUTATEIS.
N3mepenue KI1/l asiekTpoiBUraTe/IbHON yCTAHOBKH.

OmnpITHI 110 MCC/IEN0BAHUIO SIBJEHUS 3JIEKTPOMAarHUTHOW HHJIYK-
LIMU: UCCJIeJOBaHNe U3MEeHeHW I 3Ha4YeHUsI U HallpaBJIeHUs UH-
AYKLIMOHHOTO TOKa.

9 knacc

Paszaen 8. MexaHU4YeCKHe IBJI€HUA
MexaHHu4yeckoe ABHUXEHHe. MaTepI/IaJIbHaH Touyka. CucreMa OT-

cyéTta. OTHOCHUTE/NbHOCTb MEXaHUYeCKOro ABHUXEHUA. PaBHOMepHOQ
HpﬂMOﬂHHEﬁHOE ABHXKEHHE. HepaBHomepHoe HpﬂMOﬂHHEﬁHOE ABH -
KEeHHe. Cpe;u—ms{ N MITHOBEHHAadA CKOPOCTb TeJia MIPU HEpaBHOMEpP-
HOM ABHUXEHHH.
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YckopeHnune. PaBHOyCcKOpeHHOe NpsIMOJIMHeHHOoe ABHKeHHe. CBo-
6oaHOoe nageHue. OnbIThl [anuaes.

PaBHOMepHOe BH>KeHUe 10 OKPY>KHOCTH. [lepuo/ 1 4yactoTa 06-
pameHus. JInHelHasA U yrjoBas CKOpPOCTH. lleHTpocTpeMUTe/IbHOE
YCKOpEeHHUeE.

IMepBobiit 3akoH HbloTOHA. BTOpoi 3akoH HeroToHa. TpeTut 3a-
KOH HploToHa. [IpyHIMI Cynlepno3uLUU CUJL.

Cuua ynpyroctu. 3akoH ['yka. Cusia TpeHUs: cujia TPEHUS CKOJIb-
>KEeHMU s, CUJla TPeHUs NI0KOs, ApYyTHe BUJ bl TPDEHUS.

CuJa TSXKeCTH M 3aKOH BCEMHPHOIO TATOTeHUA. Y CKOpeHHe CBO-
6oaHOTrO nNageHus. /IBmkeHue myianeT Bokpyr ConHna (MC). [lepBas
KOCMUYecKasl CKopocTb. HeBecoMoCTh U meperpysku.

PaBHOBecue MaTepuaJbHOW TOYKH. AGCOJIIOTHO TBEpAOe TeJlo.
PaBHOBecue TBEpAOro TeJsa ¢ 3aKpelNJIEHHON OCbl0 BpalleHUs. Mo-
MEHT CUJIBL. LleHTp TsKecTH.

UmMmnysbc Tesna. U3MeHeHue umnyJsbca. UMmnynbc cuibl. 3aKOH
coxpaHeHHs uMnyJbca. PeakTuBHOe nBUxKeHUe (MC).

MexaHu4yeckasi paboTa 1 MOIHOCTb. PaGoTa cuJ1 TsKeCcTH, yIpy-
rocty, TpeHus. CBA3b 3Hepruu u pa6boThl. [loTeHIManbHAA SHEPTUS
TeJia, IOJAHSATOro HaJ, IOBEPXHOCTBIO 3eMJIH. [loTeHIIMa1bHasA aHep-
rud cKaTol npyxuHbl. Kunetnyeckasa sHeprus. TeopeMa o KuHe-
TU4YEeCKOM 3Hepruu. 3aKOH COXpaHeHUd MeXaHU4eCKOH 3HepTHH.

Hemoncmpayuu

1. Ha6barmaeHHe MeXaHUYeCKOro JIBUXKEHUS Tesja OTHOCHTEJIbHO
pas3HBIX TeJ OTCYETA.

2. CpaBHeHMe NyTeHd U TPAeKTOPUH JBHXKEHUs OJHOIO U TOrO Xe
TeJsla OTHOCHUTEJIbHO PAa3HbIX TeJ OTCYETA.

3. aMepeHHe CKOPOCTH U YCKOPEHUs NPSAMOJUHENHOTO JBUXe-
HUA.

4. WccnenoBaHue NMPHU3HAKOB PAaBHOYCKOPEHHOTO JBHXXKEHMUSI.

Hab6JuironeHue ABU>KEHUS TeJla 10 OKPY»KHOCTH.

6. HabsroeHue MeXaHHW4YeCKHUX SIBJIEHUH, NPOUCXOJALIUX B CHU-
cteMe oTcuéTra «Tesexka» Npu eé paBHOMEPHOM M YCKOPEHHOM
JBM>KEHUH OTHOCUTEJbHO KabnHeTa QU3UKH.

7. 3aBUCHUMOCTb YCKOpPEHMs TeJsa OT MacChl TeJsa U JeHCTByMOIen
Ha Hero CUJIBI.

8. HabstoieHue paBeHCTBA CWUJ NPU B3aUMOJIEMCTBUM TeJl.

9. aMeHeHMe Beca TeJsia IPU yCKOPEHHOM JIBUXKEHUHU.

10. Ilepesaya MMNyJsbca NpyU B3aUMOJZ€HCTBUU TeJl.
11. Tlpeo6pa3oBaHus 3HEPTUU NPU B3aUMOJENUCTBUU TeJl.
12. CoxpaHeHHe UMIyJIbCA IPY HEYIIPYTrOM B3aUMO/ieCTBHHU.

1<
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13. CoxpaHeHHe UMIIyJbca MPU abCOIOTHO YNIPYroM B3auMOJeH-
CTBUHU.

14. HabstofneHre peaKTUBHOTO JBUXKEHUS.

15. CoxpaHeHHe MeXaHUYECKOW IHEPTHUU NMPU CBOOGOJHOM MaJIEHUH.

16. CoxpaHeHUEe MeXaHUYEeCKOW 3HEePTUH NIPU JBU>KEHUU TeJia O],
AelCcTBHEM NPY>KUHBI.

Jabopamopuvie pabomuvrt u onvimol

1. KoHcTpyupoBaHHe TpakTa AJs pasroHa U JajbHeHllero paBHO-
MEPHOrO JIBMXKEHMU LIapHUKa UJIH TeJIEKKH.

2. OnpenenieHue cpeJlHeH CKOPOCTU CKOJIBXXEHHUS OpPyCKa WU BU-
>KeHHUsI IapHuKa 10 HAaKJIOHHOM IJIOCKOCTH.

3. OnpepeneHue yCKOpPeHHUs TeJa IPU PaBHOYCKOPEHHOM JIBHXKe-
HHH 10 HAKJIOHHOH IJIOCKOCTH.

4. UccnepoBaHre 3aBUCHUMOCTH NMYTH OT BPEMEHU NPHU PABHOYCKO-
pPEeHHOM /IBM>KeHUH 6e3 HadyaJIbHOM CKOPOCTH.

5. [IpoBepka runoTesbl: eClM NPU PaBHOYCKOPEHHOM [IBHXKEHUHU
6e3 HayaJIbHOM CKOPOCTU IYTH OTHOCATCSA KaK pPsAJ, HeYETHBIX
4yHceJ, TO COOTBETCTBYIOLHE INPOMEXYTKH BpeMeHM OJHHa-
KOBBI.

6. MccnenoBaHNe 3aBUCMMOCTH CUJIbI TPDEHUSI CKOJIBXKEHUSI OT CHU-
JIbl HOPMaJIbHOT O [jJaBJIeHUs.

7. Onpenenenue KoapPuueHTa TPEHUA CKOJIBKEHH .

. OnpeneneHye )KECTKOCTH NPY>KUHBI.

9. OnpefiesieHde paboOThl CUJIbl TPEHUs IPU PaBHOMEPHOM /[IBHXXe-

HHUMU TeJla 10 FOPU30HTAJIbHON NOBEPXHOCTH.

10.OnpepeneHre paboOThl CUJIBI YIPYTOCTU NpPU NOAbEMe rpysa
C UCIIOJIb30BaHHWEM HeNOABHUKHOI'0 ¥ MOJBUKHOTO O6JI0OKOB.

11. M3yyeHHre 3aKOHA COXpaHEHU SHEPryu.

[o0)

Pa3aes1 9. MexaHndyecKHe KoJie60aHHsI M BOJTHBI

KosnebaTenbHoe aBM>KeHUe. OCHOBHBIE XapaKTEPUCTHUKU KoJsieba-
HUH: Mepuo/i, 4acToTa, aMIJIUTy/la. MaTeMaTHUYeCKUH U TPYKUH-
HbIH MasTHUKH. [IpeBpallieHre SHEPTUH MPHU KOJIe6GATEJIbHOM JIBU-
>KEHUH.

3aTyxamliue KosaebaHusa. BeiHyK1eHHbIe Kosieb6aHus. Pe3oHaHC.

MexaHu4deckure BoyiHbl. CBOMCTBA MeXxaHU4YeCKUX BoJiH. [Ipo-

JOJIbHBIE U TOoNlepevYHble BOJIHBI. /[JIMHAa BOJIHBI U CKOPOCTh €€ pac-
NpocTpaHeHUsl. MeXaHUYeCKHe BOJIHBI B TBEPJOM TeJie, celcMuie-
ckue BosiHbI (MC).

3ByK. 'poMKOCTh 3ByKa M BbicoTa ToHa. OTpakeHue 3Byka. UH-
$dpasByK U yJIbTpPa3BYK.
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Hdemonucmpayuu

1.

N

5.
6.

Ha6urosileHre KoJsie6aHUM TeJs MoJ JAeHCTBUEM CHJIbI TSXKECTU
Y CUJIBI YIIPYTOCTH.

. HabaroaeHue kosiebaHui rpy3a Ha HUTH U Ha IPY>KHHE.
. HaGsroieHMe BBIHYK/I€HHBIX KOJIeGaHUU U pe30HaHCca.
. PacipocTpaHeHye npoio/IbHBIX U ITIONIEPEYHBIX BOJIH (Ha Mo/Je-

JIn).
Ha6sro/ieHre 3aBUCUMOCTH BbICOTBI 3BYKa OT 4aCTOTHI.
AKycTHUYeCKUH pe30HaHC.

JlabopamopHuvle pabomuvl u onvimvl

1.

2.

7.

OmnpepesieHWe 4acTOThI M MepHoJia KOJeOaHUNA MaTeMaTHUYeCKO-
ro MasiTHUKa.

OnpefesieHre 4acTOThI U Nlepuoja KoJeGaHUH NMPYKUHHOTO Ma-
SATHUKA.

. UccnepoBaHue 3aBUCMMOCTH Nepuo/ia Koyie6aHUU MOJBEIIeHHO-

'O KHUTHU I'Py3a OT AJIMHbBI HUTH.

. UccnejoBanre 3aBUCHMOCTH mepuo/ia KoJebaHUNW NPYyKUHHOTO

MadTHHKa OT MacCChbl rpys3a.

. l'[pOBepKa HEe3aBHCHMOCTH IIepruoaa KoJieGaHU U rpysa, nogBse-

IIEeHHOTO K HUTH, OT MacCChI rpys3a.

. OnbITHI, AEMOHCTpPpHUDPYKOIIHME 3aBUCHUMOCTb Ilepuoja KoJsie6aHUuM

NPY>KWUHHOTO MasTHHUKA OT MAcCChl I'py3a U XECTKOCTU IIpPy-
KUHBI.
H3MepeHre yCKOpeHHUs] CBOOOJHOTO MaJleHUS.

Paszpen 10. JJeKTpOMarHUTHOe IMoJie M 3JIEKTPOMarHUTHBIE
BOJIHBI

JJIeKTPOMarHUTHoOe IoJie. JJeKTpOMarHuTHele BoJIHBL CBOMcCTBa
3J1IeKTPOMarHUTHBIX BOJIH. llIKaja 3JleKTpOMarHUTHBIX BOJIH. Hc-
IMOJIb3OBAaHHE 3JIEKTPOMArHuTHBIX BOJIH JJId COTOBOM CBSI3H.

JJleKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BosiHOBBIE
CBOKMCTBa CBeTa.

emoncmpayuu

1.
2.

CBolicTBa 3/1IEKTPOMArHUTHBIX BOJIH.
BoJiHOBBIE CBOMICTBA CBeTa.

Jdabopamopuvie pabomurt u onvimol

1.

M3y4yeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOU[bIO MO-
6usbHOTrO TesaedoHa.

Pa3aes 11. CBeTOBBIE SIBJIEHUSA

JlyyeBast MoZiesnb cBeTa. McTouHMKU cBeTa. [IpsaMoauHeliHOe pac-
npocrpaHeHue cBeTa. 3aTMeHus1 ConHua U JlyHbl. OTpakeHue CcBe-
Ta. [l1ockoe 3epkaJsio. 3aKOH OTpaKeHUd CBeTa.
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[IpesomieHne cBeTa. 3aKOH NpesioMyeHUs cBeTa. [losHoe BHY-
TpeHHee OTpa)keHHe cBeTa. McrmoJsib30BaHHUE MOJHOTO BHYTPEHHETO
OTpa’KeHHUs B ONITUYECKUX CBETOBO/IAX.

JluHzsa. Xop aydeil B JinH3e. OnTU4yeckas cucteMa ¢goToamnnapa-
Ta, MUKpoOcKomna U Teseckona (MC). ['1a3 kak onTu4eckas cCUCTeMa.
B/IM30pyKOCTh U JaIbHO30PKOCTh.

PasnoxkeHue 6esoro ceeta B crekTp. OnbiThl HbroTOHA. CioXKe-
HUe CIIeKTpaJbHbIX [|BeTOB. /lucnepcus cBeTa.

demoncmpayuu

1. lpsaMosiMHelHOEe pacnpocTpaHeHUe CBeTa.
2. OTpaxkeHUe CBeTa.
3. IlosryyeHue U300pakeHUM B MJIOCKOM, BOTHYTOM U BBINIYKJIOM
3epKaJax.
[IpesnomyieHre cBeTa.
OnTuyeckuil CBETOBOJ,.
Xop ydel B coGUparolieu JIMH3e.
Xop nydel B paccerBaloleil JUH3e.
[lonryyeHre n306pakeHUH C TOMOIIBIO JIMH3.
[lpuHoun geictBus doToamnmnapara, MUKPOCKONa U TeJeCKO-
na.
10. Mopenb rJoasa.
11. PassioxxeHue 6eJsioro cBeTa B CIIEKTP.
12. TlosnyyeHue 6es0r0 CBETA NMPH CA0KEHUU CBETA PA3HBIX L{BETOB.
JlabopamopHuvle pabomovl u onvimusl
1. UccnepoBaHue 3aBUCUMOCTH yIJla OTPaXKeHHsI CBETOBOTO Jiy4ya
OT yrJia naZieHusl.
2. 3yyeHue XxapaKTepPUCTUK U300pakeHUsl NpeJgMeTa B IJIOCKOM
3epkaje.
3. UccegoBaHue 3aBUCHUMOCTU yrJja NpeJsioMJIEHHUs CBETOBOTO Jy-
4Ya OT yrJia aleHUus Ha FPaHUIle «BO3/yX—CTEKJIO».
4. llonnyyeHre N300paKeHUH C TOMOIIbI0 COGUpaI el JIMH3BI.
5. Onpenenenuve $oKyCHOTO pacCTOSIHUS U ONITUYECKOU CUJIbI CO-
Guparollei JIMH3bI.
6. OnbITHI IO PA3/I0’KEHHUI0 6EJIOro CBeTa B CIIEKTP.
7. ONBITHI IO BOCIIPUSATHUIO I[BeTa NPeJMETOB IIPU UX HAOJIOJ€HUU
yepes [1BeTOBbIE PUIBTPHI.

O N o

Pa3zaen 12. KBaHTOBBIE IBJIEHUS

OnbiTel Pezepdopaa u nyianeTapHasi MoJZiesib aToMa. Mozesib aTo-
Ma bopa. UcnyckaHue u norsiouieHyde ceeta atoMmoM. KBaHThI. JIu-
HelyaTble CIIEKTPHL.

PaguoakTuBHOCTb. Anbda-, 6eTa- U ramma-usaydeHus. CTpoe-
HUe aTOMHOro sg/pa. HyksoHHas Moaesib aTOMHOTrO sipa. M30TonkblI.
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PagvoakTuBHBIEe mpeBpalleHusd. Ilepuos mosypacnaza aTOMHBIX
anep.

AnepHble peakMU. 3aKOHBI COXpaHeHUs 3apsiJ0BOro U MaccoBO-
ro yuces. JHEPrus CBA3U aTOMHBIX fAep. CBSA3b MacChl ¥ 3HEPTHUH.
Peaknuu cuHTesa u fesieHus aaep. MctouHuku sHepruu CoJsiHIA U
3Bé3a (MCQ).

ApepHas aHepreTHKa. /lelcTBUS palMOAKTHUBHBIX U3JIy4YeHUN Ha
>KuBble opranusmel (MC).

demoncmpayuu
. CneKTpHbl U3JIy4YeHHUs U MOTJIOIIeHHU .

. CneKTphbl pa3/IMYHbIX r'a30B.

. CnexTp Bogopoa.

. HabsropeHnue TpekoB B KaMepe BusibcoHa.

. PaboTa cuéTurKa MOHU3UPYIOLUX U3JTyYEeHUH.

. Peructpanus ussiydeHuss NnpupoAHbIX MUHEPAJOB U MPOAYK-
TOB.

Jabopamopuvie pabomuvrt u onvimol

1. HabsroieHHe CIJIOLIHBIX U JIMHEHYaThIX CIIEKTPOB U3Jyde-

HUA.

2. UccnefoBaHue TPEKOB: U3MepeHHe 3HEPTUH YaCTUILLBI 110 TOP-

MO3HOMY nyTH (1o potorpadpusm).

3. U3MmepeHue pasroakTUBHOTO $oHA.

NUT D WN R

I[loBTOpHUTE/ILHO-06061IAI0IIUNA MOAY/Ib

[loBTOPUTENBHO-0000 AWK MOAYJIb MpeJHa3HAYeH /I CHU-
cTeMaTH3alMd W 0606I[eHUsI MPeJMETHOTO COJlep>KaHUsI U ONbITa
JlesITeJIbHOCTH, NPUOOGPETEHHOTO MPU HU3YYEHUU BCero Kypca ¢usu-
KH, a TaKXe [iIsl MOoAroTOBKU K OCHOBHOMY roCyZlapCTBEHHOMY 3K-
3aMeHy Mo OGHU3HKe AJisi 00yYarI[UXCs, BbIOPABIIUX 3TOT y4eOHBIN
npeJMeT.

[Ipy M3y4YyeHUU JAHHOTO MOJAYJsS pealu3ylTcad U CUCTeMaTHU3U-
pYIOTCS BUJbI 1eITEJIbHOCTH, HA OCHOBE KOTOPhIX 06eclieynBaeTcs
JOCTUXKEHUE TNIpeMeTHbIX U MeTallpeJMeTHbIX MJIaHUPYEMBbIX pe-
3yJIbTAaTOB 00y4YeHUs], GOpPMHUPYETCs eCTeCTBEHHO-HAay4YHasi rpaMoT-
HOCTb: OCBOEHHE Hay4HbIX METO/0B HUCCJIe[0BaHUs SIBJIEHUN NPUPO-
Obl U TEXHUKU, OBJIaJIEHHE YMEHUSAMU OOBACHITH QU3NYECKHE SIB-
JIeHUs, IPpUMeEHsS TNOoJIydeHHble 3HaHMS, pellaTh 3a4a4dd, B TOM
4yHcJie KaueCTBEHHbIE U IKCIIepUMEHTAabHbIE.

[MpuHUMNUanbHO AEeATEeJbHOCTHBIM XapaKTep JaHHOro pasjeJa
peasu3yeTcs 3a CYET TOTO, YTO ydyalllhecs BBINOJHSIOT 3aJaHUs,
B KOTOPBIX UM IIpeJJjaraeTcs:
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6 Ha OCHOBe IOJIYYEeHHBIX 3HAaHWU paclno3HaBaTh U Hay4YHO 00'bsiC-
HATH (PU3UYECKHe SIBJIEHUSI B OKpYXKawlled NpUpojJie U IMOBCe.-
HEeBHOM >KU3HHU;

6 MCIOJIb30BaTh Hay4yHble MEeTOJbl UCCAeJOBaHUA (PU3UYECKUX fB-
JIeHUH, B TOM 4YHUCJIe JiJI1 IPOBEPKU TUIIOTe3 U MOJy4YeHUs Teope-
THYECKUX BbIBO/IOB;

6 00'bAACHATH Hay4YHble OCHOBBI HanboJiee BaXKHBIX JOCTUXKEHUH COo-
BpeMEeHHBIX TEXHOJIOTHUH, HAIPUMeDP, NPAaKTHUYECKOTO0 UCIOJIb30-
BaHUs pa3/IMYHbIX UCTOYHHUKOB SHEPTHUHU HAa OCHOBE 3aKOHA Ipe-
BpallleHH sl U COXpaHeHHs BCeX U3BECTHBIX BU/IOB SHEPTHH.
Kaxkpass u3 TeM JaHHOTO pasjiesia BKJOYaeT dKClepruMeHTa/IbHOE

vccaeoBaHUMe o06oO6Iamwilero xapakTtepa. Pasjesn 3aBepliaeTcs

MpOBeJIeHHEM JJUATHOCTUYECKOW U OIL[EHOYHOH paboThl 3a KypC OcC-

HOBHOH IIKOJIBI.
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MJAHUPYEMbIE PE3YJIbTATbl OCBOEHWA
YYEBHOIO MPEAMETA «®OU3NKA»
HA YPOBHE OCHOBHOIO OBLLEIO OBPA3OBAHNA

UsydyeHnue y4ye6HOro mpeamera «Pusuka» Ha ypOBHE OCHOBHOTO
0611ero o6pa3oBaHus JIO/DKHO 0GeCleYyuBaTh JOCTHXKEHHE CJIeAyIo-
IIMX JIMYHOCTHBIX, METANPEJIMETHBIX U MpPeJMETHBIX 00pa30BaTEb-
HbIX PE3yJIbTATOB.

JMYHOCTHbIE PE3Y/IbTATbI

Ilampuomuueckoe éocnumanue:

—IIposIBJIEHHEe HHTepeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO
poccuiickor pu3nyecKkor HAYKU;

—I€eHHOCTHOE OTHOIIEHHE K JJOCTH>KEHHUAM POCCUNCKUX Y4é- HbIX-
dusnkos.

I'pasicoanckoe u Oyxo6HoO-HpagcmeeHnoe 0cCnRumanue:

—TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B O0OCYX/J|€eHUH OOIeCTBEHHO-
3HAYUMBbIX M 3TUYECKUX NpPOO6JIeM, CBA3aHHBIX C MPAaKTHUYeCKUM
NIpUMEHEHHEM JJOCTHKeHUH PU3UKH;

—O0CO3HAaHHE BAXXHOCTU MOPAJbHO-3TUYECKUX NPUHIMIIOB B /Jed-
TeJIbHOCTU Y4EHOTO.

Dcmemuueckoe éocnumanue:

—BOCIPUSTHE 3CTETUUYECKUX Ka4eCcTB PU3NIECKON HAYKHU: eé rap-
MOHHYHOTI'O NOCTPOEHMU, CTPOTOCTH, TOYHOCTH, IJAKOHUIHOCTH.
Ilennocmu nayunozo nosnanusn:

—OCO3HaHUE I[eHHOCTU PU3NIECKOH HAayKH KaK MOIHOTO HHCTPY-
MeHTa MO3HAHMS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEN -
1Iel cocTaBJALEN KYJAbTYPhI;

—Ppa3BUTHEe HAYy4YHOH JIFD603HATEJbHOCTH, UHTepeca K Uccie0Ba-
TeJIbCKOW AesATebHOCTH.

Dopmupoéanue Kyibmypvbl 300P06b:A U IMOUUOHATIbHOZO
onazononyuus:

—O0CO3HaHHE IIeHHOCTH 6e30macHOro o6pasa »XKM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BaXKHOCTH NMpPaBUJ 6e30MacHOTo MoBeje-
HHUS HA TPAHCIIOPTE, HA LOPOTaX, C 3J1eKTPUIYECKUM U TENJIOBbIM
060pyZl0BaHUEM B JJOMAIIHUX YCJA0BUAX;

—cdopMHUpPOBAHHOCTb HaBbIKa pedJeKCHH, NPU3HAHUE CBOEro mpa-
Ba Ha OLIMOKY M TAKOrO e IIpaBa y Apyroro yejoBeKa.
Tpyoosoe eocnumanue:

—aKTHBHOE y4yacTHe B pelleHWHM NpPaKTHUYeCKUX 3aZad (B paMKax
CeMbH, IIKOJIbI, TOPO/a, Kpasi) TEXHOJIOTUYECKON U COLMaJIbHOU
HamnpaBJ/IEHHOCTH, TPEOYIOLIMX B TOM YHC/Ie U PU3HUIECKUX 3HA-
HUH;
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—WHTepeC K NMPaKTUIECKOMY HU3y4YeHUI0 Npodeccui, CBA3aHHBIX
¢ GU3UKOM.

DKonocuueckoe eocnumanue:

—OpHUeHTalMs Ha TpuMeHeHHe GU3UYECKUX 3HAHUU JJIsl pelleHUs
3a/1a4 B 06J1aCTH OKPY»KaroIel cpe/ibl, IJIAHUPOBAHUS ITOCTYIIKOB
Y OLleHKU UX BO3MOXXHBIX IOCJEeCTBUH /ISl OKpY>Kalollel cpesbl;

—O0CO3HaHUe TIJIOOAJbHOT0 XapaKTepa 3KOJIOTMYeCKUX Npobsem
U IyTeN UX pelleHUs.

Aoanmayun o0yuarOuezocs K U3MEeHAIOUWUMCS YC106U-

AM COUUATIBHOU U RPUPOOHOTL CPeobl:

—MOTPeO6HOCTh BO B3aUMOJEWCTBUU NPU BBINOJHEHUHU UCCIe/0Ba-
HUU M NpoeKTOB GH3UYECKOU HaINpaBJIEHHOCTH, OTKPBITOCTb
ONBITY U 3HAHUSM JPYTUX;

—TMOBBIIIEHHE YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MpaKTuye-
CKYIO J1esiTeJIbHOCTb;

—noTpe6HOCTh B OPMHUPOBAHUU HOBBIX 3HAaHUH, B TOM 4ucjae dop-
MYJIMPOBATh UJi€H, MOHSATHSA, TUNOTE3bl 0 QU3UUYECKUX 06BEKTax
U sIBJIEHUSX;

—oco3HaHue JeUIUTOB COGCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH
B 06J1aCTH QU3HKH;

—IIJIaHUPOBaHUE CBOEro Pa3BUTUS B IPUOOPETEHUU HOBbIX GU3U-
YeCKHUX 3HAHUH;

—CTpeMJIeHUEe aHaJIM3UPOBATh U BbISBJATH B3aUMOCBS3U MIPUPO-
IbI, 00I[eCTBA U 9KOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM dU-
3UYECKHX 3HAHUMU;

—OIleHKa CBOWX JeWCTBUH C YyYETOM BJIMSHUS HA OKPYKAIOIIYIO
cpeny, BO3MOXHBIX I'JI0Ga/IbHbIX IOCEACTBUH.

METAMPEAMETHbBIE PE3Y/IbTATDI

YHMBepCasibHble NO3HaBaTe/IbHble AeﬁCTBMﬂ

bBa3zoevie nozuueckue oeticmeusi:

—BBISIBJISITh M XapaKTepU30BaTb CylleCTBEHHble NMPU3HAKU OOBEK-
TOB (fIBJIEHUI);

—YyCTaHaBJIUBATh CYILeCTBEHHbIN NPU3HAaK KJaaccudUKaLUU, OCHO-
BaHUs /15T 0600OIIEHUsS U CPAaBHEHUS;

—BbISIBJIITh 3aKOHOMEPHOCTHU U MNPOTUBOPEYHsI B paccMaTpHBae-
MbIX paKTax, JaHHBIX U HAOJII0JIeHUSX, OTHOCALLIUXCA K pusnye-
CKHM SIBJIEHUSIM;

—BBbISIBJISITh MPUYUHHO-CJIe[JCTBEHHbIE CBSI3U NpPU U3y4eHUU PU3U-
YeCKUX sIBJIEHHU W MPOILECCOB; JleJlaTh BBIBOJAbI C UCIOJb30BaHU-
eM JelYKTUBHBIX U WHAYKTHUBHBIX YMO3aKJ/JH4YEHWUH, BbIJBUTATh
TUNOTE3bl 0 B3aUMOCBS35X PU3NUYECKUX BEJIUYUH;
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—CaMOCTOSITEJIbHO BBIOHMPATb CIOCO6 pelleHUs y4eO6HOU ¢usuve-
CKOHW 3a/a4yu (cpaBHeHHE HECKOJbKHWX BAapUAHTOB pelIeHHs, BbI-
60p HauboJiee MOAXOJSANIEr0 C YYETOM CaMOCTOSITE/IbHO BbIJI€JIEH-
HbIX KDUTEPHEB).

Bazosble uccinedoosamenbckue Oetucmeust:

—HCIO0JIb30BaTh BOMNPOChI KaK MCCAEJ0BAaTENbCKUU HHCTPYMEHT
MO3HAHMUS;

—IPOBOJUTDH [0 CAMOCTOSITEJLHO COCTABJEHHOMY IJIAHY ONBIT, He-
CJIOKHBIA (H3UYECKUH 3KCIEepUMEHT, HebOoJIbllloe HCCaeJjoBaHUe
$U3UIEeCKOro siBJIEHUS;

—OILleHUBaTh HAa NPUMEHUMOCTb U JOCTOBEPHOCTb UH(}OpPMALHIO,
MOJIyYeHHYI0 B X0/ie UCCJIeJOBAHUS UJIH 3KCIIEPUMEHTA;

—CaMOCTOSITeJIbHO GOPMYJ/IMPOBATh 0GOOIIEHHUsS M BbIBOJABI IO pe-
3yJibTaTaM MPOBEeJEHHOTO HAGJIIO/EeHHUs, ONbITA, UCCJIEe/JOBAHHUS;

—IpPOTHO3UPOBATh BO3MOXKHOE JlaJibHelIlee pPa3BUTHE QU3UUYECKUX
IIPOI[ECCOB, @ TAKKE BBIABUTATH ITPEIIOJIOKEHUS 06 NX Pa3BUTHH
B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Paboma ¢ ungpopmayueii:

—IpPUMEHSITh Pa3JIMYHble METO/bl, HHCTPYMEHTbI U 3aMpPOChI NPU
MOWCKe U 0TO6Ope UHPOpPMALIUU WU JAHHBIX C YYETOM MpeAJIo-
>KEHHOM y4e6HOU GU3MIeCcCKOH 3a7a4y;

—aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH-
dopmManio pa3IMYHbIX BUJIOB U GOPM NMPEICTABIEHUS;

—CaMOCTOSITeJIbHO BBIGHPATh ONTUMaJbHY0 GOpMYy HpeAcTaBJe-
HUs WHOpPMALMM W WJUIIOCTPUPOBATH pellaeMble 33Ja4d He-
CJIO)KHBIMHM CXeMaMH, AWarpaMMaMH, MHOW rpaduKoOd M HUX KOM-
OMHALUSMHU.

VHMBepcaanble KOMMYHMKATUBHbIE AeﬁCTBMH

Oobwenue:

—B X0/le 06CYXJeHHUsI y4ebHOro MaTepuasa, pe3yJbTaToB Jabopa-
TOPHBIX paboOT M NPOEKTOB 33JaBaTh BOINPOCHI MO CYLIECTBY 00-
CY>K/laeMOlM TeMbl U BbICKa3blBaThb MJeM, HalleJleHHble Ha pelle-
HMe 3a/lauM U NoJlepKaHue GJiaroxesaTeJbHOCTH OOl eHU;

—COIOCTABJIATb CBOU CYXXJEHUS C CY>KJEHUSMHU [PYTUx y4acTHHU-
KOB JjMaJiora, 06Hapy>KUBaThb pasJIMuHe U CXO[CTBO MO3ULIUH;

—BBbIPaXKaTh CBOIO TOUKY 3PE€HMA B YCTHBIX U INCbMEHHBIX TEKCTAX;

—MyGJUYHO NMPEJCTABAATh PE3yJIbTaThl BHINTOJHEHHOTO PpU3UYECKO-
ro omnbITa (3KCIEPUMEHTA, UCCIeIOBAHUS, TPOEKTA).
Coemecmnuasn deamenvnocms (compyonuuecmaeo):

—IIOHUMAaTh U UCIOJIb30BATh MPEUMYIEeCTBA KOMaH/HON U UH/U-
BUAya/lbHONW paboThl NPU pelIeHUH KOHKpEeTHOU GUu3nYecKou
npo6JieMbl;
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—IpPUHUMaTb LieJIM COBMECTHOW [JesTeJbHOCTH, OPTaHW30BBLIBATb
JeHCTBUA IO e€ JOCTHXKEHHIO: paclpefiesiiTb POJIM, 00CYXKJAThb
MPOIEeCChl U Pe3yJIbTaThl COBMECTHON pabGoThl; 06061UaTh MHEHUS
HeCKOJIbKUX JII0Jel;

—BBINOJIHATb CBOI 4acTb paboThl, JOCTUrasd KadyeCTBEHHOIO pe-
3yJIbTaTa 10 CBOEMY HallpaBJIEHUIO U KOOPJAHUHUPYS CBOU Jiel-
CTBUS C APYTUMHU YI€eHaMH KOMaH/bl;

—OLleHNBaTh Ka4yeCTBO CBOEro BKJIaZla B O0LIMH NPOAYKT 110 KpUTe-
pHUAM, CAaMOCTOSITEJIbHO CHPOPMYJTHMPOBAHHBIM YYaCTHUKAMU B3a-
HUMO/IeHCTBUSI.

YHMBEpPCa/IbHbIE PETYNATUBHbIE AEMCTBHA

Camoopzanuszayusn:

—BBbIABJIATh IP0GJEeMbl B )KU3HEHHBIX U Y4eOHbIX CUTyaLlUX, Tpe-
OYHOLIUX AJs pelieHus PU3NIeCKUX 3HaHUH;

—OpHEHTHPOBATHCA B Pa3/IMYHbIX NMOAX0JaX NPUHATUS pelIeHUuN
(MHZMBUAYa/IbHOE, IPUHSATHE pelLleHus B rpyIIle, IPUHATHE pe-
LIeHUH rPpynInomn);

—CaMOCTOSITEJIBHO COCTaBJISITh aJFOPUTM pelleHUss GU3UIEeCKOU
3a/la4y WJIM IJIaHa MCCAe0BaHUs C YYETOM UMEIOIIUXCS pecyp-
COB M COOGCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBATh Ipe/aJsara-
eMble BApUaHTHI pelleHUH;

—JieJ1aTh BbIOOP U 6paTh OTBETCTBEHHOCTD 3a pelLIeHHUe.
Camoxkonmpons (pegprexcusn):

—/laBaTh aJleKBAaTHYIO OLleHKY CUTYalMH U IIpeAJlaraTh IJIaH €€ U3-
MEHEHHUS;

—OOBACHATD NMPUYUHBI JOCTHXKEHUs (HeLOCTHKeHHs) pe3yJIbTaTOB
[esATeJbHOCTH, /JaBaTh OLleHKY NIPUOOPEeTEHHOMY OIBITY;

—BHOCHUTb KOPPEKTHUBHI B IEATEJBHOCTb (B TOM YHCJE B XOJ, BbINOJI-
HeHHs QU3UYECKOTO HCCIeJ0BaHUs WM IPOEKTa) Ha OCHOBE HO-
BBIX OOCTOSITENIbCTB, M3MEHUBIIUXCS CHUTYaLHUH, YCTAaHOBJIEHHBIX
OIIMGO0K, BO3SHUKIINX TPYAHOCTEH;

—OILIeHMBATh COOTBETCTBUE Pe3y/bTaTa LU U YCIOBHUSIM.
Dmoyuonanvrvlit unmenneKkm:

—CTaBUTb ce651 Ha MECTO JPYyroro 4Yej0BeKa B X0Je Cliopa UJIH JKcC-
KyCCHM Ha HAay4HYI0 TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIO-
TUKY JpyToro.

Ilpunusamue cedn u opyzux:

—IpHU3HABaTh CBOE MPaBO Ha OIIMOKY NPHU pelleHuH PU3nIEeCKUux
3a/1a4 UJIM B YTBEPXKIEHU X Ha HAy4YHbIE€ TEMbI U TAaKOE Ke PaBo
ApyToro.
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MPEAMETHbBIE PE3Y/IbTATbI

7 Kknacc

[IpegMeTHbIE pe3ysIbTaThl HA 6A30BOM YPOBHE JIO/KHBI OTpPaXKaTh
chOopMUPOBAHHOCTD Y 00y4YalOLIUXCA YMEHUH:

—WCIHOJIb30BaTh HNOHATHUSA: GU3NYECKHE U XUMHUYECKHUE SIBJIEHUS;
HabJII0/IeHU e, SIKCIIEPUMEHT, MO/JIeJib, TUIIOTE3d; eITUHUIbI GU3U-
YeCKHUX BeJIMUHH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS Bellle-
cTBa (TBEpJ0e, XKHU/IKOE, ra3000pa3Hoe); MeEXaHUUYeCKOe JIBUXKEHUe
(paBHOMEpHOE, HEPpABHOMEPHOE, MPSIMOJIMHENHOE), TPAEKTOPHS,
paBHoOAeHCcTBYIOWAs cuJ, epopmanus (ynpyras, njacTudyeckas),
HEBECOMOCTb, COOBIIAIOIINECS COCYAbI;

—pasnuuath saBiaeHus (Auddy3us; TensaoBoe ABUKEHHEe YaCTHI Be-
1IeCTBa; paBHOMEpPHOe /[IBM)KEHHEe; HEpPaBHOMEPHOE J[BUXKEHUE;
VHepIYs; B3aUMO/IENCTBHE TeJ; paBHOBeCHe TBEPJbIX TeJ C 3a-
KpEeNnJIEHHOM OCbl0 BpallleHus; Nepejaya JaBJeHUs TBEPJABIMU Te-
JlaMH, KHU/JKOCTSIMHM M raszamy; artrmocdepHoe [JaBJeHHe; ILIaBa-
HUe TeJl; TNpeBpalleHUusT MeXaHUYeCKOW 3Hepruu) M0 OMNUCAHUIO
MX XapaKTepHbIX CBOMCTB U Ha OCHOBE OIBITOB, JI€MOHCTPUPYIO-
IUX JlaHHOe QU3NYecKoe sIBJIEHUE;

—Ppacrno3HaBaTh NPOSIBJIE€HHE HU3YYEHHBbIX PU3NUYECKUX SIBJIEHUH
B OKpY>KalollleM MUpe, B TOM 4ucJje GU3UYeCKUe sIBJIEeHHUs B IPU-
poJie: IpuMepbI ABUKEHUSI C PA3JIMYHBIMU CKOPOCTSIMHU B )KUBOU
Y HEeXXHMBOUW NPUPO/JIE; AEUCTBUE CUJIbI TPDEHHUS B NIPUPOJIE U TEXHU-
Ke; BJIMSIHHE aTMOC)EPHOTrO JlaBJIeHUsI Ha )KUBOU OpraHu3M; IJia-
BaHHE pbIO; pblyard B TeJsie 4YeJIOBEKa; NMPHU 3TOM INEePEBOJUTH
NPaKTUYECKYI0 33/a4y B y4eOGHYI0, BbIJEJISATh CYyIeCTBEHHbIE
CBOMCTBa/NMpHU3HAKU PU3UYECKUX SIBJIEHUH;

—OIKUChIBAaTh U3y4YeHHbIe CBOWCTBA TeJs U QU3UYECKUE SIBJIEHUS, UC-
nosb3ysa ¢pu3MYecKre BeJIMUYMHBI (Macca, 06'bEM, IJIOTHOCTh Be-
LeCTBa, BpeMs, NyTh, CKOPOCTh, CPEeJIHASA CKOPOCTh, CHJIA YIIPY-
TOCTH, CUJIA TSKECTH, BEC TeJIa, CUJia TPEHUs, laByieHue (TBEpPAO-
ro TeJsa, >KUJIKOCTH, rasa), BbITAJKUBAIOIAsl CHJIa, MEXaHUYeCKas
paboTa, MOUHOCTD, MJIEYO CUJIbl, MOMEHT CUJIbI, KO3GDUIUEHT
MOJIE3HOr0 JIeUCTBUsSI MeXaHU3MOB, KUHeTHU4ecKasi U MOTEeHIU-
aJIbHas DHEPTHsl); IPU ONMHMCAHUU NMPABUJIBHO TPAKTOBATh QU3U-
YeCKHUH CMBICJ HCI0Jb3yEMbIX BEJIMUMH, X 0603HAYEHUA U e/1U1-
HUIlbl GU3UYECKUX BEJHUYUH, HAXOJAUTb (POPMYJibl, CBI3bIBAIO-
e NAaHHYI QU3WYECKYy0 BEeJWYUHY C APYTUMU BeJTUYUHAMH,
CTPOUTH rpadMKH U3YYEHHbBIX 3aBUCUMOCTEN PU3NIECKUX BEH-
4YUH;

—XapaKTepHU30BaThb CBOKUCTBA TeJI, QU3UYeCKUe SIBJIEHHUS U IIPOoLiec-
Cbl, MCTIOJIb3ysl IpaBUJIa CJA0XKEHHUS CUJ (BLOJb OJHOW NPSIMOH),
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3aKoH ['yka, 3akoH [lackass, 3akoH ApxHMe/[a, NPaBUJIO PAaBHO-
Becusd pblyara (6J10Ka), «30/10TO€e NPaBUJIO» MEXaHUKH, 3aKOH CO-
XpaHeHHsI MeXaHU4YeCKON 3Hepruy; Npy 3TOM /1aBaTh CJ1OBECHYIO
GopMyJIMPOBKY 3aKOHA U 3allMCbIBATh €ro MaTeMaTHU4YeCKOe BbI-
pakeHHUe;

—O00BACHATh PU3NYECKHEe SIBJIEHHS, NPOLIeCChl M CBOMCTBA Tell,
B TOM 4HCJIe U B KOHTEKCTe CUTyallui MPaKTUKO-OPUEHTHUPOBaH-
HOTO XapaKTepa: BBIABJATH NPHUYHUHHO-CJIeICTBEHHbIE CBA3H,
CTPOUTH 00'bsiCHEHHE M3 1—2 JIOTUUYECKUX MIArOB C OMOPOW Ha
1—2 u3y4yeHHbIX CBOWCTBA PU3MYECKUX SBJIEHUU, PU3NIECKHUX
3aKOHa UJIM 3aKOHOMEPHOCTH;

—peliaTb pacyéTHble 3a4a4u B 1—2 nelcTBUS, UCII0JIb3ys 3aKOHbI
u GopMyJibl, CBAA3bIBaWOIIMe PU3NUUECKHEe BEJIMYUHbBI: HA OCHOBE
aHaJ/IM3a yCJOBHUS 3aJadd 3alHUCbIBaTb KpaTKoOe YCJOBHE, MOJ-
CTaBJATh GU3NYECKHE BEJTUINHBI B GOPMYyJIbl U IPOBOAUTH pac-
4€ThbI, HAXO/AUTh CIIPABOYHbIE JaHHbIE, HEOGXO0AMMBIE JJIsI pelle-
HUA 3a/lay, OLleHUBAaThb PeaJIMCTUYHOCTb NOJy4YeHHOW ¢usuye-
CKOM BEJIUYUHBI;

—Ppacrno3HaBaTb NP06IeMBbI, KOTOPbIE MOKHO PEIIUTD ITPU MOMOILIH
$u3NYeCcKUX MeTO/0B; B ONNMCAHUU HCCJIe[JOBAaHUSA BbIJEJATh MPO-
BepseMoe MpeAIoJioKeHue (TUnoTe3y), pa3jindaTh U UHTepIIpe-
TUPOBATh IOJIyYEHHbIH pe3yJ/bTaT, HAaXOJAUTh OUIMOKHA B XOJe
OIIBITA, JleJ1aTh BbIBO/BI 11O €0 pe3yJibTaTaM;

—IPOBOAUTH ONBITHI MO HAOJIIOJEeHNI0 (PU3UYEeCKUX SBJIEHUHN WU
du3nvecKkux CBOMCTB Tesa: GOPMYJIMPOBATH NpPOBepseMble IpeJ-
MOJIOXKEeHHUs], COOUPATh YCTAHOBKY U3 INpeJJIOKEeHHOr0 060pyA0Ba-
HMUS$1, 3alIUCBbIBATh X0/, ONbITa U GOPMYJIUPOBATH BbIBOJbI;

—BBINOJIHATh NpPsSIMble U3MEPEHHUSI PACCTOSIHUS, BPEMEHH, MaACChI
TeJsa, 00'bEMa, CUJIbl U TeMIepaTyphbl C UCIOJIb30BaHUEM aHAJIOr0-
BbIX U IMPPOBLIX NIPUOOPOB; 3aNIMChIBAaTh NOKa3aHUsI NPHUOGOPOB
Cy4éTOM 33IaHHOU abCOJTIOTHOM MOTPEITHOCTH U3MEPEHUH;

—IPOBOAUTL HCCJe[jloBaHHWe 3aBUCHMOCTH OJHON GU3NYeCKOH Be-
JIMYHUHBI OT JPYTOU C UCNIOJIb30BaHUEM NPSAMBIX U3MepeHUH (3a-
BUCHUMOCTHU NYTHU PaBHOMEPHO ABMXKYLIErocs Tesja OoT BpeMeHU
JBUWXXEHUS TeJla; CUJIbl TPEHUA CKOJIb)XE€HUS OT CHUJIbI JaBJIeHUS,
KavyecTBa 06pabOTKH MOBEPXHOCTEN TeJl U He3aBUCHUMOCTH CHUJIbI
TPEeHUs OT IJIOLaAHl CONPUKOCHOBEHMUA TeJI; CUJIbl YIIPYTOCTH OT
YAJIMHEHU A NPY>KUHBI; BBITAJIKMBAIOLLEH CHUJ/IbI OT 06'bEMa NOrpy-
>KEHHOM 4acTH TeJla U OT MJIOTHOCTH XUJKOCTH, €€ He3aBUCHMOCTHU
OT MJIOTHOCTH TeJa, OT IJIyGUHBI, HA KOTOPYIO NOTPY?KEHO TEJIO;
YCJIOBHUH IJIaBaHUS TeJl, yCJIOBUH paBHOBECHS pbluara v 6JI0KOB);
y4acTBOBAaTh B IJIAHUPOBAHHUM y4eOGHOro McCaeJOBaHUsI, COOU-
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paThb YCTAaHOBKY U BBINOJIHATbL U3MeEPEHUs, Caeysl MpeJoKeH-
HOMY IJIaHY, UKCUPOBATh pPe3yJibTaThl MOJYYEeHHOH 3aBUCUMO-
cTu GU3UYECKUX BEJIMUYHH B BU/JIE NTPE/JIOYKEHHBIX TAGJIUI] U I'pa-
$UKOB, Zles1aThb BBIBO/IbI 10 pe3yJibTaTaM HCCIeJ0BaHUs;

—MNpPOBOJAUTh KOCBEHHble M3MepeHUsT PU3IUYECKHUX BeJUYUH (MJI0T-
HOCTb BellleCTBa XUJIKOCTHU U TBEPJIOTO TeJIa; CUJIA TPEHUSA CKOJIb-
J)KEHHUsI; JaBJeHHe BO3/lyXa; BbITAJKHUBAIOIIAs CUJIA, NEeHCTBYIO-
11asi Ha MOTPY»KEHHOE B YKUJKOCTb TeJIO; KO3PPUIMEHT ITOJIE3HO-
ro JIeMCTBUSA MNPOCTbIX MEXaHWU3MOB), CJeAys MpeJIOKEeHHOMN
WHCTPYKIUU: TIPU BbINIOJIHEHUH U3MepeHUN cobupaTh 3KCIepPHU-
MEHTAJIbHYI0 YCTAHOBKY U BbIUHCJISITh 3HAaYEHNE UCKOMOU BeJIU-
YUHBI;

—co6J/I0aTh NpaBuJa TEXHUKU 0e30MacHOCTH MpHU paboTe c Jabo-
pPaTOpPHBIM 060pPY/IOBAaHUEM;

—YyKa3bIBaTh NPUHIMNBI AEUCTBUS NPHUOOPOB U TEXHUYECKUX
YCTPOHWCTB: BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIIUECS CO-
CcyAbl, 6apoMeTp, pblyar, NOABHXKHbBIN U HENOJABMXKHbIN OJIOK, Ha-
KJIOHHasI JIOCKOCTH;

—XapaKTepUu30BaTh MPUHIHUIbI JEeHUCTBUsS H3y4YEeHHBIX NPUOOPOB
U TEXHUUYECKHUX YCTPONCTB C ONOPOU HA UX ONMUCAHUs (B TOM YHC-
Jie: MOAIIHUIHUKH, YCTPOUCTBO BOAONPOBOJA, THAPABINUYECKUN
mpecc, MAaHOMETP, BBICOTOMEP, MMOPIIHEBOH HACOC, apeoOMeTp), UC-
M0JIb3ysl 3HAaHUA O CBOMCTBaxX GU3UUYECKUX SIBJI€HUH U HE0OXOU-
Mble GpH3UYeCKUe 3aKOHbI U 3aKOHOMEPHOCTH;

—IOPUBOAUTL NpUMepPbl / HAXOAUTh HHPOPMAIHI0 O MpUMepax
MPaAKTUYECKOT0 UCIOJb30BaHUsI PU3UYECKUX 3HAHUU B NOBCEJ -
HEBHOU XU3HU [Jis1 obecriedyeHUs] 6€30MaCHOCTU MPHU obOpallleHuu
Cc mMpubopaMHu U TEXHUYECKHUMHU YCTPOUCTBAMU, COXPAaHEHHUS 3/10-
POBBSI U COGJIIOZIEHNSI HOPM 3KOJIOTUYECKOT0 NOBEAEHUS B OKPY-
»Karolleu cpene;

—OCyLEeCTBJAATh OTOOP UCTOYHUKOB MHPOpMAIUU B ceTH MHTepHeT
B COOTBETCTBUU C 3a/JaHHbIM IOWCKOBBIM 3alpoCOM, Ha OCHOBe
MMEWIIUXCA 3HAaHUW U NMYyTEM CPaBHEHWs Pa3JUYHBIX HCTOYHH-
KOB BBIJIeJIITh MHOpPMAIUIO, KOTOpasl SBJSIETCA NPOTUBOPEYH-
BOU UJIK MOXET OBbITh HEJJOCTOBEPHOH;

—HCIHOJIb30BaTh NMPU BBINOJHEHHUHU YYeOHbIX 33/laHUU HAay4YHO-TIO-
MyJIIPHYIO JIUTEPATYPY PU3UIECKOTO COZlepKaHusl, ClTpaBOYHbIE
MaTepHasbl, pecypchbl ceTu MHTepHEeT; BIaJleTh NpUéMaMH KOH-
CIeKTUPOBAHUSA TEKCTa, Npeobpa3zoBaHusl UHPOpPMAIUU U3 OJHOU
3HAKOBOUW CUCTEMBI B IPYTYIO;

—Co3/7laBaTh COOCTBEHHbIe KpaTKHe MHCbMeHHbIe U YCTHBIE CO0bIIe-
HHUSI Ha OCHOBe 2—3 HMCTOYHHUKOB MHOPMaLUU GU3IUIECKOTO CO-
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Jep>KaHus, B TOM 4yHcJse y6JUYHO JeslaTh KpaTKue COOoOILeHNs
0 pe3yJibTaTaxX NPOeKTOB UJIU y4eOHbIX UCCIeL0BaHUN; IPU 3TOM
rPaMOTHO UCHOJIb30BaTh U3y4YeHHbIU NOHATUWHBIN annapar Kyp-
ca PU3UKH, CONPOBOXKJATh BBICTYIIJIEHHE NIpe3eHTaluel;

—IIPU BBINOJHEHUU Y4YeOHBIX MPOEKTOB M MCCJIe0BaHUN pacnpeje-
JIAATb 00513aHHOCTHU B IPyIIIle B COOTBETCTBHUH C TOCTAaBJI€HHBIMU
3aJladaMy, CJeJUTb 3a BbINOJHEHHEeM IJIlaHa [JeHCTBUH,
aJleKBaT- HO OlleHMBaTb COGCTBEHHBIH BKJIAJ B [1eATeJbHOCTb
rpynInsel; BbI- CTpaMBaTh KOMMYHHUKAaTHBHOE B3aHMMO/JEeNCTBUE,
Y4YUTbIBasl MHe- HHe OKpY>KaloLlUX.

8 knacc

[IpesMeTHBIE pe3ybTaThbl HA 6a30BOM YPOBHE [OJKHBI OTPaXKaTh
chOpMHUPOBAHHOCTD V¥ 00yYAIOLIUXCA YMEHUU:

—JCIO0JIb30BAaTh MOHATHSA: Macca U pasMepbl MOJIEKYJ, TENJ0BOe
JBH)KEHVE aTOMOB U MOJIEKYJ], arperaTHbIe COCTOSIHUSI BeIleCTBa,
KpHUCTa/VIMYeCcKre U aMopHbIe TeJsa, HACBIIeHHbIM U HEeHacChbl-
LeHHBIN Nap, BJAXXHOCTb BO3/JyXa; TeMIlepaTypa, BHYTPeHHAA
SHeprusd, TelJIOBOH JBUTaTeJlb; 3JleMeHTapHbIN 3JIeKTPUYeCKUHN
3aps/Ji, 3J1IeKTpHUIecKoe IoJie, IPOBOJHUKU U JUIJIEKTPHUKH, MO-
CTOSIHHBIN 3JIEKTPUYECKHUH TOK, MarHUTHOE MOJIE;

—PpasnyaTh ABJeHU:A (TelJoBOe pacllupeHHe/cKaTHe, TelJone-
pesaya, TenJoBoe paBHOBecHe, CMauyMBaHUe, KallUJJIIpHbIe SIB-
JIeHWsl, MCllapeHHe, KOHJleHcalud, IIJIaBJeHne, KpUCTalJan3anus
(oTBepZeBaHME), KUIIEHHE, TelJonepejada (TeNJONPOBOJAHOCTD,
KOHBEKIIUs], U3JIydeHHe); 3JIeKTpU3alusa TeJs, B3auMoJelCTBHe
3apsAZ0B, [eWCTBUS 3JIEKTPUUYECKOTO TOKa, KOPOTKOe 3aMbIKa-
HHUeE, B3aUMO/IeHiCTBME MAarHUTOB, JAeHCTBHE MAarHUTHOTO TIOJIS
Ha NPOBOJHHUK C TOKOM, 3JIEKTPOMarHuTHasi UHAYKIUS) 110 OMH-
CaHHMIO MX XapaKTepHBbIX CBOMCTB W HAa OCHOBE ONbLITOB, J€MOH-
CTPUPYIOLINX JaHHOe GU3HUYeCcKoe sIBJIEHUE;

—Ppacrno3HaBaTh NPOSIBJIEHHE HU3YYEHHBbIX QU3NUYECKUX SIBJIEHUH
B OKpYy>kKalollleM MHUpe, B TOM 4ucJje Gu3nyecKre sAIBJIEHHs B IPU-
poJie: MOBEPXHOCTHOE HAaTshKeHHe U KalMWJIJIApHble SAIBJIEHHUS B
npupoje, KpUcTa/lJIbl B Ipupoje, usaydeHue CosiHLa, 3aMep3a-
HHe BOJI0EMOB, MOpPCKHe OpH3bl, 06pa3oBaHHEe POCHI, TYMaHa,
HHesl, CHETra; 3JIeKTpUYecKHe siBJleHUs B aTMocdepe, sJIeKTpHuie-
CTBO KMBBbIX OPTaHU3MOB; MarHUTHOE MoJie 3eMJIy, Apeid moJro-
COB, POJIb MarHUTHOTO MOJIA [J1 )KU3HU Ha 3eMJie, TOJISPHOE CH-
sIHUe; TIPY 3TOM IepeBOJAUTh NPAaKTUUYECKYIO 3a/lauy B y4eOHYIO,
BBIJIEJISITh CylLECTBEHHbIE CBOUCTBA/NIPU3HAKN PU3UIECKUX SB-
JIEHUH;
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—OIMCbIBATh U3y4YyeHHble CBOHCTBA Tes U HU3UYEeCKHe ABJIEHUS, HUC-
nosb3ys ¢usnyeckHe BeJIMYHWHBbI (TeMmepaTypa, BHYTPeHHss
3HepPTrHs], KOJINYeCTBO TEIJIOTHI, Y/ e/bHasl TeNJIOEMKOCTb Bellle-
CTBa, yAeJ/ibHas TeNJoTa IIJIaBJIeHHs], y/leJibHas TelJioTa Napoo6-
pasoBaHusd, yAe bHas TeIJoTa CrOpaHUsl TOIJWBA, KO3QPHUIU-
€HT I10JIE3HOT'0 JeHCTBUS TeIJIOBOW MalllMHbI, OTHOCHUTE/bHAsA
BJIQ)KHOCTB BO3/lyXa, 3JIEKTPUYECKUM 3aps/, CuJja TOKa, dJeK-
TpHUYecKoe HalpshKeHHe, CONPOTHUBJIEHHE NPOBOAHUKA, YAeJbHOe
CONPOTUBJIEHUE BELECTBA, pPA60Ta U MOIIHOCTb 3JIEKTPUYECKOT 0
TOKa); TMPH ONHCAHUU NPABUJIBHO TPAKTOBaThb OGU3UYECKUU
CMBICJI UCIIOJIb3yEeMBbIX BeJINYHNH, 0003HAYeHHUs U e JUHHUI bl PU3U-
YeCKUX BeJIMYMH, Hax0AUTb GOPMYyJIbl, CBA3BIBAOLIHE JaHHYIO
$u3NYeCcKy0 BeJUYUHY C JPYTMMH BeJUYMHAMH, CTPOUTH rpadu-
KU M3Y4YEeHHbIX 3aBUCUMOCTeN GU3NYeCKUX BeJUYHH;

—XapaKTepHu30BaTb CBONCTBA TeJ, PU3UUYECKHe fABJEeHHUA U Ipo-
LLeCChI, UCII0JIb3ysl OCHOBHBIE MOJIOXKEHHUS MOJIEKYJIAPHO-KUHETHU-
YeCKOW TeOPHUHU CTPOEHHS BellleCTBa, NPUHIUN CYNepHo3ULIMU I0-
el (Ha KauyeCTBEHHOM ypOBHe), 3aKOH COXpaHeHUs 3aps/ja, 3a-
koH Oma g ydacTtka nend, 3akoH /Jlxoynas—JleHna, 3akoH
COXpaHEeHHUsI IHEPTUH; NPU 3TOM [J[aBaTh CJOBECHYIO GpOPMYyJIHUPOB-
Ky 3aKOHAa Y 3allMCbIBaThb €ro MaTeMaTH4YeCKoe BbIpaXKeHHe;

—O00BACHATb PU3UYECKHe NPOLEeCcChl U CBONCTBA TeJl, B TOM 4YHCJIie
U B KOHTEKCTe CUTyallMi NPaKTHUKO-OPUEHTUPOBAHHOIO XapakKTe-
pa: BbIIBJIATb NPUYUHHO-CJI€/ICTBEHHbIE CBSI3U, CTPOUTb 00O'bsIC-
HeHHe U3 1—2 JIOTUYEeCKUX I1aroB € 0opou Ha 1—2 U3y4yeHHBbIX
cBoMcTBa GU3NYECKUX SIBJEHUH, PU3NUECKHX 3aKOHOB UJIM 3aK0-
HOMEpPHOCTEeH;

—PpeliaTh pacyéTHbIe 3a7a4U B 2—3 el CTBUA, UCII0Jb3ys 3aKOHBI
u GopMyJibl, CBA3BIBAOIHE PU3NIECKHE BEJUYNUHbBl: HA OCHOBE
aHaJIM3a YCJ0BUA 3aJiadyyd 3alMCcbIBaTh KpaTKoe YCJIOBUE, BBIAB-
JIITh HeJJOCTAaTOK JJaHHbIX [JIs1 pellleHUs 3a/ja4H, BbIOUpaTh 3aKO-
HbI 1 $OPMyJibl, HEOGXOAMMbIe JiF eé pellleHUs], TIPOBOJUTDb pac-
4E€ThI U CPABHUBATH NOJIYy4YeHHOE 3HaYeHH e GU3NIEeCKOHN BeJTUYHU-
HbI C U3BBECTHBIMU JJAHHBIMY;

—PpacnosHaBaTb NP0O6eMbl, KOTOpble MO?KHO PEIIUTb IPU NOMOILLH
$du3nUecKUX METO/0B; UCIOJIb3ysl ONNMCAHHUE UCCIeJOBAHUS, BbI-
JleJIATh NpoBepsieMoe NpeJNnoJoKeHHe, OLleHUBaTh NPaBUJIBHOCTb
nopsiika NpoBeieHUs UCCIeOBaHus, [leJlaTh BbIBO/JbI;

—IPOBOAUTH ONBITHI 0 HAGJIIOAEHUIO PU3UIECKUX SBJIEHUN WU
du3nyecKkux CBONUCTB TeJl (KanuJIJIspHbIe IBJIeHHS], 3aBUCUMOCTb
JaBJIeHHWSsI BO3/lyXa OT ero o6'béMa, TeMnepaTypbl; CKOPOCTH Npo-
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Iecca OCTbIBaHUsI/HarpeBaHUsI NPU HU3JIYYEHHH OT I[BeTa HU3JIy-
JawieH /morJonarniinei MoBepXHOCTH; CKOPOCTb UCITapeHHUsI BO-
Obl OT TEMHOEPATYpPhl >KUJAKOCTH U MJIOWIAAN €€ MOBEPXHOCTH;
3JIeKTpHU3alUs TeJ U B3aUMO/JleHCTBUE 3JIEKTPUUECKUX 3aPsI/I0B;
B3aWMO/JIeMCTBHE MOCTOSHHbIX MarHUTOB, BHU3yasiu3aliUusl Mar-
HUTHBIX MOJIEM NOCTOSAHHBIX MarHUTOB; AEUCTBUSA MarHUTHOTO
MoJisl Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMarHuTa, CBOU-
CTBa 3JIEKTPO/JIBUraTeJisl MOCTOSIHHOTO TOKa): GOpPMyJIMPOBATh
npoBepsieMble MPEATOJIONKEHUSA, COOUPATh YCTAHOBKY M3 MpeJio-
JKEHHOTr0 060py/JOBAaHUSA; OMHUCHIBATh X0/l ONbITA U GOPMYJIUPO-
BaTh BbIBO/Ibl;

—BBINOJIHATL NpPsSIMble HW3MeEpPEeHUs TeMIepaTypbl, OTHOCUTEJbHOH
BJIQXKHOCTHU BO3/yXa, CUJIbl TOKA, HANPSXKEHUsI C UCIIOJIb30BaHU-
€M aHaJIOTOBBbIX NPHUOOPOB U JATYUKOB PU3NYECKHUX BEJINYUH;
CpaBHHUBAThb pe3yJbTaThl U3MEPEHUN C y4ETOM 3aJaHHOU abco-
JIIOTHOHM NOTrPEeLIHOCTH;

—MpPOBOAUTHL WCCJIEeJJOBaHHE 3aBUCUMOCTU OJHOU (PpU3NIECKOU Be-
JIMYUHBI OT JPYrod C UCIOJIb30BaHUEM MpPSMbIX U3MepeHUH (3a-
BHUCHUMOCTb CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JJIMHbI, NJ0Wagu
MONEPEYHOr0 CeYeHUs1 U YAeJbHOrO CONPOTHUBJIEHMUS BellecTBa
NMPOBOJHKWKA; CUJIbI TOKAa, UAYLIero yepe3 NPOBOJHHUK, OT HaMps-
J)KeHUsl Ha MPOBOJHHUKE; MCCe/lOBaHUE MOCJeA0BaTEeJbHOr0 U MNa-
paJIeIbHOTO COeITUHEHUN NMPOBOJAHHUKOB): MJIAHUPOBATh HUCCIE0-
BaHUe, COOUpaThb YCTAHOBKY W BBINOJHATH U3MEpEeHUs], Cleays
NpeAa0KeHHOMY IJ1aHy, QUKCUPOBATh pe3y/JabTaTbl MOJY4YEHHOU
3aBHCUMOCTHU B BH/Jle TAGJUI U TPadUKOB, JIeJaTh BBIBOJBI MO pe-
3yJIbTaTaM MCCJIEJOBAHUS;

—MNpPOBOAUTbL KOCBEHHble U3MepeHUs] GU3UYECKUX BeJUYUH (yaesb-
Hasl TENJIOEMKOCTb BeleCTBa, COMNPOTHUBJIEHUE NPOBOJHUKA, pa-
60Ta U MOILHOCTb 3JIEKTPUYECKOT0 TOKA): IJIAHUPOBATh U3Mepe-
HUsl, COGUPATh 9KCIIEPUMEHTAJIbHYIO yCTAHOBKY, CJIe1ysl IpeJJio-
>KE€HHOU MHCTPYKIUU, U BbIYUCAATH 3HAYEHHUE BeJIUUNHBI;

—Co6J/II0JaTh NMpaBUJa TEXHUKU 0e30MacHOCTH MpHU paboTe c Jyabo-
paTopHBIM 060pylOBaHHEM;

—XapaKTepUu30BaThb NPUHLUNbI JEeUCTBUS H3YYEHHbIX NPUOOPOB
U TEXHUYECKHUX YCTPOUCTB C ONTIOPOU HA UX OMMHCAHUs (B TOM YHC-
Jle: cUcTeMa OTOIJIEHUsI IOMOB, TUTPOMETpP, NapoBasi TyYpOUHA,
aMIlepMeTp, BOJIbTMETP, CYETUYUK 3JIEKTPUUECKOU SHEPTUH, 3JIEK-
TPOOCBETHUTEJIbHbIE MPUOOPHI, HArpeBaTeJbHbIE€ 3JIEKTPOIPUGOPHI
(mpuMephbl), 3/IeKTPUYECKHE NTPeJOXPaHUTEH; 3JIeKTPOMAarHuT,
3JIEKTPOJBUTATEJIb IOCTOSIHHOTO TOKA), UCNOJIb3ysl 3HAHUS O
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CBOMCTBax pU3HUYECKHUX SBJIEHUN U HeobXoAuMble GU3UYECKHE
3aKOHOMEPHOCTH;

—pacno3HaBaTh MPOCTble TEXHUYECKHE YCTPOUCTBA U U3MEPUTEJIb-
Hble MPUOOPHI 10 CXeMaM U CXeMAaTUYHbIM PUCYHKaM (PKHUJKOCT-
HbI TepMOMeTp, TePMOC, ICUXPOMETP, TUTPOMETP, ABUTraATENb
BHYTPEHHEr0 CropaHUs, 3JIEKTPOCKOI, PEOCTAT); COCTABJAThL CXe-
MbI 3JIEKTPUUYECKUX LelNel C Mocjae/loBaTeJbHbIM U Napasiesb-
HBIM COeJIMHEHUEeM 3JIeMeHTOB, pa3jinyas yCJ0BHble 06003Ha4YeHUS
3JIEMEHTOB 3JIEKTPUYECKHUX LIeTIeH;

—MNOpPUBOJAUTH NMPUMEPhI/HAXOAUTh UHPOPMALIMI0 O MPUMepaxX Mpak-
THYEeCKOT0 MUCINO0Jb30BaHUA GU3UYECKUX 3HAHUN B MOBCEJHEBHOU
J)KU3HU AJi1s ob6ecriedyeHUs1 6€30MacHOCTH MPU 06pallleHUuU ¢ Iprubo-
paMH U TeXHUYECKUMH YCTPOUCTBAMH, COXPAaHEHHUS 3J0POBbs
U CO6JII0JIeHHSI HOPM 3KOJIOTUYECKOT0 MOBeJleHUs B OKpYy:Kalollen
cpene;

—OCYLEeCTBJAATh MOUCK HHPOpMaUu GU3NIECKOTO COJeprKaHUs
B ceTU MHTepHeT, Ha OCHOBE MUMEIIMXCS 3HAHUW U NYTEM CpaB-
HEHHUS [ONMOJIHUTEJNbHbIX HCTOYHUKOB BbIJEJAATb HHOpMALUIO,
KOTOpasl SBJIIETCS MPOTHBOPEYUBON WUJIM MOXKET ObITh HENOCTO-
BEpHOM;

—MHWCNO0JIb30BaTh NPH BBINOJHEHUU yYEOHBIX 33aJaHUN HAYy4YHO-IIO-
NyJSIPHYIO JUTepaTypy GU3HUUeCcKOTo CoZiepKaHusl, CIpaBOYHbIe
MaTepHuasbl, pecypcbl ceTu HWHTepHeT; BJaJleTb NPUEMaAMHU
KOHCIIEKTUPOBAHUSA TeKCTa, Npeobpa3oBaHUsA UHPOpMALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B [IPYTyI0;

—Co03/1aBaTh COOCTBEHHbIE MMCbMEHHbIE U KpaTKHUe YCTHBIE COObIIe-
HHs, 060011asd MHGOPMALMIO W3 HECKOJIbKUX UCTOYHUKOB (PHU3U-
YeCKOTr'o COoJlep>KaHusl, B TOM 4HCJe NyOGJUYHO NMpPeACTaBJAATb pe-
3yJIbTaThl MPOEKTHOHW WJIK UCCJIeJOBATEJbCKON [esiTeJIbHOCTH;
MPU 3TOM I'PAaMOTHO HCII0JIb30BaTh U3y4YeHHbIH MOHSITUHWHBINA am-
nmapaT Kypca U3HUKH, COMNPOBOXKJAATh BBICTYIJIEHHE Ipe3eHTa-
LIeH;

—IIPU BBINTOJIHEHUH YYEOHBIX MPOEKTOB U UCCJeJOBAaHUU dusuye-
CKHX MPOLIECCOB pacnpenesiTb 06513aHHOCTH B TPyIIle B COOTBET-
CTBUH C NOCTaBJEHHbIMU 33Ja4yaMU, CJAeJUThb 3a BbINIOJHEHHEM
IJ1aHa AeHWCTBUH U KOPPEKTUPOBATh €ro, aJleKBaTHO OlleHUBAaTh
COOCTBEHHBIN BKJIAJ B [eATEJbHOCTb TPYIIbl; BICTPAUBATbh KOM-
MyHUKaTUBHOE B3aUMO/JENCTBUE, MPOSIBJsiA TOTOBHOCTh pa3pe-
aTh KOHPJIUKTHI.
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9 knacc

[IpegMeTHBIe pe3yabTaThl HA 6A30BOM yPOBHE JOJKHBI OTPAXXaThb
chOpMHPOBAHHOCTD Y 00y4YalOLIUXCA YMEHUU:

—MCII0JIb30BaTh TOHATUS: CHCTEMA OTCYETA, MAaTepHUabHAasA TOUYKA,
TPaeKTOpUsi, OTHOCUTEJbHOCTh MEXaHUYEeCKOTO JIBMIKEHHUS, Je-
dopmanusa (ynpyrasi, njaactudyeckasi), TpeHHUe, LLeHTPOCTPEMHU-
TeJIbHOE YCKOpEeHUe, HEBECOMOCTb U Neperpy3Ku; LEeHTp TsxKe-
CTU; abCOJIIOTHO TBEPOE TeJIo, EHTP TSHKECTHU TBEPAOTO TeJia,
paBHOBecHe; MexaHUYEeCKUe KoJiebaHUs U BOJIHBI, 3BYK, HH)pa3-
BYK Y YJbTPa3BYK; 3JIEKTPOMarHUTHbIE BOJIHBI, LlIKaJa 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, 6JIM30PYKOCThb U [1aJIbHO30PKOCTD, CIIEK-
TPbI UCITYCKAHUS U MOTJIOLIeHHUS; asbda-, 6eTa- U raMMa-usjayde-
HUsl, U30TOIBI, I/lepHasi SHEPTETUKA;

—pasauyaTh sBJEeHUsA (paBHOMEPHOEe W HepaBHOMEPHOEe MPSIMOJIU-
HelHOe JBUXXeHHe, pABHOYCKOPEHHOEe NPAMOJMHENHOEe JBHXKe-
HHe, CBOOOJIHOE MaJieHue TeJl, pABHOMEpPHOe JIBHKEHHE 10 OKPYXK-
HOCTH, B3aMMOJEUCTBUE TeJs, peaKTUBHOE JIBUXKEeHUe, KoJieba-
TeJIbHOE JIBH>KeHU e (3aTyXalolljye U BhIHYK/IeHHble KoJle6aHUs),
pe30HaHC, BOJIHOBOE JIBIDKEHUE, OTPAXKeHH e 3BYKA, MPSIMOJIMHEM-
HOe pacnpoCcTpaHeHHe, OTpAXKeHHe U MMpeJIOMJIeHUe CBETa, MOJI-
HOe BHYTpeHHee OTpaKeHHe CBeTa, pasJoXKeHHe 6esioro cBeTa
B CIIEKTP U CJOXKeHHe CIeKTPaJIbHbIX IIBETOB, UCIIepCHsI CBETA,
eCTeCTBEHHasl pPaJIu0AaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO
ClIeKTpa H3JIYYeHUsl) 10 ONMWCAHUK UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OMNBITOB, IEMOHCTPUPYIOUIUX JaHHOEe GU3UUecKoe SB-
JIEHUE;

—pacno3HaBaTbh MNpOsfABJIeHHE H3y4YeHHbIX GU3UUYECKUX SIBJIEHUU
B OKpYy»KarolieM Mupe (B TOM Yucje GU3ndecKue siBJEHUs B IIPU-
poJie: IPUJIMBHI U OTJIUBHI, BI>KeHU e Ty1aHeT COJTHEYHOU CHUCTe-
Mbl, peaKTUBHOE [BUXXe€HHEe >XUBbIX OPraHU3MOB, BOCIpPUSITUE
3BYKOB >KMBOTHBIMUY, 3eMJIETPsICEHUE, CEiICMUYECKUE BOJIHBI, 11y -
HaMH, 3X0, [IBeTa TeJl, OITUYECKHe SABJIEHUS B IPUPOAe, OHO0JIO-
ruyeckoe JeWCTBUE BHUIHUMOTO, YJbTPadHOJIETOBOTO U PEHT-
FEeHOBCKOT'O M3JIy4YeHUH; eCTeCTBEeHHbIH paJJMOaKTUBHBIN ¢OH,
KOCMHUYECKHUE JyIH, PaJUOAKTHBHOE U3JIyYeHUE IPUPOAHBIX MU-
HepaJioB; AeHCTBUE PaJMOAKTUBHBIX U3Jy4YeHUNW Ha OPTaHHU3M ye-
JIOBEKA), TPU 3TOM IePeBOAUTH NMPaKTHYECKYI0 3a7a4yy B y4eo-
HYIO0, BbIIeJIITh CylLleCTBEHHble CBOMCTBa/MpU3HAKU HU3UUe-
CKUX SIBJIEHUH;

—OIHUChIBATh U3yUeHHble CBOMCTBA TeJs U GU3UYecKHre SIBJEeHUS, UC-
noJib3ysl $u3nYecKre BeJUYUHBbI (CpefHsisi U MTHOBEHHasl CKO-
POCTh TeJia IPU HEPAaBHOMEPHOM JIBHXKEHUH, YCKOPEHUe, TepeMe-

32



lIleHW e, yTh, YIJ10Basi CKOPOCTb, CUJIa TPEHUS, CUJIA YIIPYTOCTH,
CUJIA TSXKECTH, yCKOpeHHe CBOOOJHOTO MajieHus], BeC TeJsa, UM-
MyJIbC TeJIa, UMITYJIbC CUJIbl, MEXaHUYECKAsd paboTa U MOIHOCTb,
MOTeHIMaJIbHAsl SHEPrusi TeJsia, NOJHSTOro HaJl MOBEPXHOCTbIO
3eMJIY, NMOTeHIMa/IbHAsA SHEPTUS CKATOU MPY>KHUHbI, KHHETUYe-
CKasl SHepTUsl, OJTHAsA MeXaHU4YeCcKasl SHeprus, IeEPHUO/ U 4acToTa
KoJsieb6aHUH, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa 1 BbICOTa TOHA, CKO-
pOCTBb CBeTa, IToKa3aTeJlb MPEeJOMJIEHHUs Cpeibl); IPU OMKUCaHUU
MpPaBUJbHO TPAKTOBATh PU3UUECKUN CMBICJ UCMOJIb3YEMbIX BEJIH-
4HH, 0603HAYEeHUs U eJUHHUIbI GU3NUUYECKUX BEJUYHH, HAXOIUTh
popmMyJibl, CBA3BIBaKOLIME JaHHYI0 GU3UYECKYI0 BEJIMUHUHY C APY-
FMMH BeJINYMHAMHM, CTPOUTHh I'paPpUKH U3yUEeHHbIX 3aBUCUMOCTeHN
pu3nYeCcKUX BEJINYUH;

—XapaKTepHu30BaThb CBOUCTBA TeJl, PU3UYeCKUe SIBJEeHHS U ITPolLiec-
Cbl, MCIIOJIb3ysl 3aKOH COXpaHEeHUs 3HEepPrUH, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHILUII CYTIEPIIO3UIHUU CHUJI, TPUHIUI OTHOCUTEb-
HocTH ['anunes,, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUS UMNYJIb-
Ca, 3aKOHBbI OTPAXKEHUS U MPeJIOMJIEHUS CBeTa, 3aKOHbI COXpaHe-
HUs 3apsJ0BOr0 M MacCOBOTO YHCEJ MPHU SAJePHBIX peakKlUusx;
IIPU 3TOM JaBaTh CJIOBECHYIO POPMYJIMPOBKY 3aKOHA U 3aIHUChI-
BaThb ero MaTeMaTH4YeCKoe BbIpaKeHHE;

—O006BACHATb GU3UYECKUEe MPOLLEeCChl U CBOMCTBA TeJI, B TOM YUCJie
U B KOHTEKCTe CUTYyalul NPaKTHKO-OPUEHTUPOBAHHOIO XapaKTe-
pa: BBIABJIATH NPUYHHHO-CJI€JCTBEHHbIE CBSI3U, CTPOUTH 00bSIC-
HeHHe U3 2—3 JIOTUYEeCKUX I1aroB C OMOPOU Ha 2—3 U3y4YeHHBbIX
cBoMcTBa GHU3UUECKUX ABJIeHUH, PU3MUeCKHX 3aKOHOB UJIH 3aK0-
HOMEpPHOCTEeH;

—pewmaTh pacyéTHble 3a/a4yd (onuparolyecss Ha CUCTEMY U3 2—
3 ypaBHeHHUH), UCIOJIb3Ysl 3aKOHbI U GOPMYJIbI, CBSI3bIBAKOIIIHE
dusryecKre BeJIMUYUHBI: HA OCHOBE aHa/M3a YCJA0BUSA 3a/la4yH 3a-
MUChIBAaTh KpaTKOe YCJA0BUE, BbISIBASATH HEJOCTAIOIIUEe UJIU U30bI-
TOYHbIE JIaHHbIe, BHIOUPATh 3aKOHBI U GOPMYJIbl, HEOOXOJUMbBIE
IJIsl pellleHus], MPOBOJUTDH PACYEThI U OLleHUBATh PEAJTMCTUYHOCTD
MOJIY4YeHHOTr 0 3HayeHUs1 PU3NIeCKON BeJTUUNHBI;

—pacno3HaBaTb IP06JIeMbl, KOTOPbIe MOXXHO PELIUTh IPU TOMOLILU
$du3MYecKUX MeTOJ0B; UCIIOJIb3ysl ONMCAaHHe UCCIe/JlOBaHUs], BbI-
IeJIITh poBepsieMoe IpeJIoJIoKeHHe, OIleHUBAaTh NPaBUJIbHOCTb
nopsiika MpoBeJeHUsI UCCIeJOBaHUs, [leJlaTh BbIBOJbI, HHTepIIpe-
TUPOBATb Pe3yJibTaThl HAOJII04EHUN U ONBITOB;

—IpPOBOAUTDL ONBITHI 10 HAGJIOJEeHNI0 GU3UUYECKUX SIBJIEHUN WU
du3nyecKkux CBOUCTB TeJs (U3ydyeHUe BTOPOro 3akoHa HbI0TOHa,
3aKOHa COXpaHeHMUs IHePTrHUH; 3aBUCUMOCTb epro/ia KojiebaHUu
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NPYyKHUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTHU MPYKHUHBI
M HE3aBUCHUMOCTb OT aMILIUTY/lbl MaJIbIX KOJIeOAaHUU; MPSIMOJIHU-
HellHOe pacHpocTpaHeHHWe CBeTa, pas3JiodkeHue GeJsioro cBeTa
B CIIEKTDP; W3y4YeHHEe CBOWCTB M300paKEHHUs] B IJIOCKOM 3epKaJe
U CBOWCTB HM300pa)keHUsl MNpejMeTa B cobHpalolled JMH3e; Ha-
GJII0/IeHYEe CIJIOIIHBIX W JIMHEHYaThIX CIHEKTPOB HU3JIy4eHHUs): ca-
MOCTOSITEJIbHO COOMPATh YCTAHOBKY M3 U306bITOUHOrO Habopa 060-
pPy/ZlOBaHUs; OMUCBHIBATH X0/ ONbITA U €ro pe3yJabTaThbl, GOPMYJIH-
pPOBaTh BbIBO/IbI;

—IpPOBOJAUTb MPU HEOOXOJUMOCTH CEPUI0 MPSIMbIX H3MEpPEHHUH,
omnpejiesiss cpeHee 3HAUYeHHEe U3MepsieMOUu BeJUYUHbI (QOKycHOe
paccTtosiHHMe coGHUpalollel JIMH3bI); 060CHOBBIBATb BHIGOP criocoba
M3MepeHUs/U3MepPUTETbHOT0 TPUHOPa;

—IPOBOJUTH UCC/IEN0BAaHHE 3aBUCUMOCTEeH (PU3NYECKUX BEJTUYUH
C HWCIOJIb30BaHUEM MPSIMbIX U3MepeHUH (3aBUCUMOCTb MYTH OT
BpeMeHHU NPH PAaBHOYCKOPEHHOM /JBMKeHUH 6e3 HadaJbHOH CKO-
pocTy; nepuoja Kosae6aHUNA MaTeMaTHUYEeCKOr0 MasTHUKA OT JIJIU-
Hbl HUTH; 3aBUCHMOCTH yIJia OTPaXKEHHUsI CBETa OT yrJia MajJieHus
U yrja IpeJIOMJIEHHS OT yIJla NMajieHus): MJIAaHUPOBATh HCCJEN0-
BaHUE, CaMOCTOSTEJbHO COOHUpPATh yCTAaHOBKY, GUKCHUPOBATH pe-
3yJIbTaThl MOJIyY€EHHOW 3aBUCUMOCTH GU3UYECKHUX BEJIMYUH C
y4€TOM 33/IaHHOW NMOTPEIIHOCTH U3MEPEHUH B BHU/Je TAOJIUI| U r'pa-
$UKOB, les1aTh BBIBOJBI 10 Pe3yJibTaTaM HCCJIeI0BAHUS;

—IIPOBOAUTH KOCBEHHbIE U3MepeHUsi PU3NYECKUX BEeJIUYHH (Ccpej-
HsIS CKOPOCTb M YCKOpPEHHE TeJsia IPU PaBHOYCKOPEHHOM JBU-
’)KeHUH, yCKOpeHHe CBOOOHOTO MaJieHUs], X KECTKOCTh MPY>KUHBI,
KOo3bObUIMEHT TpPEeHHUsI CKOJIbXKEeHUsl, MexaHUudeckas pabora
W MOILIHOCTb, YaCTOTA U MepUOoJ, KoJIeGaHUH MaTeMaTU4YeCKOro
U NPY>KUHHOTO MasiTHUKOB, ONITHYECKas CUJIa COOUPAIOIIEN JIUH-
3bl, PaJIUOAKTUBHBIN POH): IJIAHUPOBATh U3MEPEHUS; COOUPATh
3KCIEePUMEHTAJBHYIO YCTAHOBKY U BBINOJHSATH U3MEPEHUS, Ce-
Aysl IPeIJIOXKEeHHOW UHCTPYKIIUU; BBIYUC/ATh 3HAYE€HUE BEJIUYHU-
HbI U QaHAJIU3UPOBATh MOJIYYEHHbIE PE3YJIbTAThHI;

—Co6J/II0aTh NpPaBUJa TEXHUKHU 0e30MacHOCTH MpHU paboTe c Jyabo-
paTOpPHBIM 060pPYIOBaHUEM;

—Ppa3JyiM4aTh OCHOBHbIE MPU3HAKHU U3yYEeHHBIX GU3NUECKUX MO/le-
JIel: MaTepUuaibHasA TOYKA, abCOJIOTHO TBEPO€E TeJIO, TOUYEUHBIH
WCTOYHUK CBETA, JIy4, TOHKas JIMH33a, [IJIaHeTapHas MO/leJib aTo-
Ma, HyKJIOHHAs1 MO/ieJ1b aTOMHOTO S1/1pa;

—XapaKTepHU30BaTh NMPUHIMIIbI IeUCTBUS H3Y4YEHHBIX MPUGOPOB
U TEXHUUYECKHUX YCTPOUCTB C OMOPOU HAa UX ONMHUCAHUs (B TOM YHC-
Jie: CIUJIOMETP, AaTYUKHU TTOJI0KEHUs], PACCTOSTHUS U YCKOPEHUS,
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pakeTa, 3XO0JIOT, OYKH, NHepUuckomn, ¢oToanmapar, ONTHYECKHE
CBETOBO/ibl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), uc-
M0JIb3ysl 3HAaHUS O CBOUCTBAxX GU3UUYECKHUX SIBJIEHUU U HEOOXOAU-
Mble GU3UYeCKHe 3aKOHOMEPHOCTY;

—MHCIOJIb30BaTh CXEMbI U CXeMAaTU4YHbI€ PUCYHKH U3yYEHHBIX TeX-
HUYECKHUX YCTPOWCTB, U3MEPUTEJIbHBIX MIPUOOPOB U TEXHOJIOTH-
YeCKHUX MPOIeCCOB IMPU pelleHUH yi4eOHO-TIPaKTUYeCKUX 3aJaY;
ONTHYECKHUE CXEMBbI [JII IOCTPOEHHUSA U300paAKEHUU B MJIOCKOM
3epKaJjie U cobuparolei JIMH3E;

—IPUBOJUTH IMPUMepPbl/HAX0JUTh WHOPMAIMIO O NpUMepax MpakK-
THUYECKOTO UCIO0JIb30BaHUs QU3NYECKHUX 3HAHUK B MOBCEJHEBHOU
JKHU3HU AJis ob6ecriedyeHUs] 6€30MaCHOCTHU NPU o6pallleHUuH ¢ npubo-
paMHU M1 TEXHHUYECKHMH YCTPONCTBAMH, COXpPAaHEHHUS 340POBbS
U COGJIIOJIEHUSI HOPM 3KOJIOTUYECKOTr0 MOBEJEHUS B OKpYy)Kawlel
cpene;

—OCYIIEeCTBJISATh MOUCK MHPOpMaAnUU PU3UYECKOrO COAep KaHUs
B ceTH HTEpHET, CaMOCTOSITeJIbHO POPMYJIUPYsI MOUCKOBBIH 3a-
MpOC, HAXOJAUTb NMYTH ONpeJesieHUsI JOCTOBEPHOCTU MOJIyYeHHOU
nHpopMallMi Ha OCHOBE HMMEKIUXCS 3HAHUU U JONOJHUTEb-
HbIX UICTOYHHUKOB;

—MHWCNO0JIb30BaTh MPHU BBINOJHEHUH y4YeOHBbIX 3aJJaHUU HAyYHO-IIO-
NYJISIPHYIO0 JINTEPATYPy PU3NIECKOTO CO/lepKaHUsl, ClIPABOYHbIE
MaTepuasbl, pecypcbl ceTH HWHTepHeT; BJaJleTb MNpPUEMAMU
KOHCIIEKTUPOBAHUSA TEKCTa, Mpeobpa3oBaHUsA WHPOpPMALUU U3
O/IHOY 3HAKOBOU CUCTEMBI B JIPYTYIO;

—cCo3/7laBaTh COGCTBEeHHble NMHCbMEHHbIE W yCTHBbIE COOOIIEHUs Ha
OCHOBe HHG}OpPMAIMM M3 HECKOJbKHUX HCTOYHUKOB (PU3UIECKOTrO
coJiep>kaHusl, NMyOJUYHO MPEJCTABIATh PpPe3yJabTaThl MPOEKTHOU
WA UCCJIEIOBATENbCKONU AesTeJIbHOCTH; MPU 3TOM TPaMOTHO HC-
MOJIb30BaTh H3Y4YEHHbIA MOHSITUWHBIA amnmapaT HU3y4aeMoro pas-
nesa GU3UKKM W CONPOBOXK/JAATH BBICTYIJIEHHE Ipe3eHTaluel
C y46TOM 0COGEHHOCTEeH ay/JUTOPUU CBEPCTHUKOB.

35
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TEMATUYECKOE TTAHMPOBAHUE

7 knacc (68 u)

HayKa o mpupoje
(24)

ABnenus npupoapl. Pusuye-
CKUeE SIBJIEHHS: MeXaHU4Ye-
CKUE, TEIJIOBbIE, 3JIEKTpUYe-
CKHE, MarHUTHbIE, CBETOBBIE,
3BYKOBBIE

TemaTuyeckui OCHOBHBIE BU/bI AeATeJbHOCTH yYaluXcs
OCHOBHOe cojep:KaHHe o N
6JI0K, TEMa (Ha ypoBHe y4eGHBIX JelCTBUIA)
Pa3ges 1. Pu3uka U eé poJib B IO3HAHUM OKpY»Kamwiero mupa (6 4)
dusuka — dusuka — Hayka o npupoJie. | BrlsBieHHe pasnuuil Mexay PU3MIeCKHUMU U XUMHUYEeCKUMU

npeBpameHusamMu (MC — xumus).

Pacnio3HaBaHue U KJaccuprkanus U3ndecKux ABJIeHUH:
MeXaHUYEeCKUX, TENJIOBbIX, 3JIEKTPUYECKUX, MarHUTHBIX
U CBETOBBIX.

Hab6usironeHue v onvcanve GU3NYECKUX ABJIEHUN

dusndeckue
BeJIMYHUHBI (2 9)

dusnyeckre BeJUYUHBI.
H3mepenne pusnvyeckux
BeJINYUH. Pusuyeckue
npu6opel. [lorpentHocTb
u3MepeHui. MexayHapoHas
cucTeMa eJUHUI]

OnpefiesieHNe LieHBI JieJleHNs LIKaJlbl U3MepPUTeJbHOr0o npubopa.
H3MmepeHue JIMHENHBIX pa3MepoB TeJl U NPOMEXYTKOB BpeMeHU
C Y46 TOM NOTPEeLIHOCTEeH.

H3MepeHue 06'b€Ma KUAKOCTU U TBEPAOrO TeJa.

M3MepeHHe TeMIepaTypbl NIPU NOMOULIY KHUJJKOCTHOTO TePMO-
MeTpa M JlaTYMKa TeMIlepaTyphbl.

BelnosiHeHHe TBOpPYECKHUX 3aJlaHUM 1O NMOMUCKY Coco60B M3Mepe-
HHUS HEKOTOPBIX PHU3NIECKUX XapaKTEePUCTHUK, HAlIpUMep
pa3MepoB MaJlbIX 06'beKTOB (BOJIOC, MTPOBOJIOKA), a1 HHBIX

1 TIpu paspaboTke pa6odeil mporpaMMbl B TeMaTHUYECKOM IJIAHUPOBAHUH JIOJDKHBI ObITh YUYTEHbl BO3MOXXKHOCTH MCIIOJIb-
30BaHUA 3JIEKTPOHHBIX (IIM$POBBIX) 06pAa30BaTENbHBIX PECYPCOB, SBJIANLIUXCA y4eOHO-MeTOAMYECKUMH MaTepuaJa-
MU (MyJbTUMEJHUUHbIE NPOrpaMMbl, 3JIEKTPOHHbIE YUeOHUKH U 33JJla4YHUKH, 3JIEKTPOHHbIE GUOJIMOTEKH, BUPTYaJbHble
J1abopaTOpUM, UTPOBbIE NMPOrpaMMbl, KOJJIEKLIUU LUPPOBBIX 00PA30BATEJIbHBIX PECYPCOB), peaTU3YOIUX AUJAKTH-
yeckue Bo3MoxHOCTH MKT, cozep:kaHre KOTOPBIX COOTBETCTBYET 3aKOHO/IaTe/IbCTBY 06 06pa30BaHUU.
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06'bEKTOB, 60JIBIINX PACCTOSHU M, MaJIbIX IPOMEXKYTKOB
BpeMeHHU. O6GCYX/eHHe NpejiaraeMblX ClIoCO60B

EcTrecTBeHHO-
Hay4YHbI! MEeTO/,
NMo3HaHus (2 4)

Kak ¢usuka u gpyrue
ecTeCTBeHHbIe HayKH HU3y4da-
10T npupoay. EcrectBeH-
HO-HAy4YHBIH MeTOo/] T03Ha-
HUsI: HaGJII0JeHUe, TOCTAaHOB-
Ka Hay4HOTI'0 BOIIPOCa,
BbIJIBM)KEHHE TUIIOTE3,
3KCIEPUMEHT 110 POBEPKE
rUIoTe3, 06'bsICHEHHE HabJ/II0-
naemoro siBjieHusi. OnvcaHue
$ur3MyecKUx AIBJEHUH C TOMO-
b0 MOJesen

BI)IABI/I)KEHI/IG TUIoTes, OG'I)HCHH}OLL[I/IX MNpoCThbI€ ABJIEHHUA,
HalnpuMep:

— [0YeMy OCTaHaBJIMBAETCS ABHXKYIeecsl 10 TOPU30HTANbHOU
IOBEPXHOCTH TeJIO;

— Io4YeMy B KapKyo OTo/ly B CBETJI0U oJiexK/ie MPoxXJaJHeH,
4yeM B TEMHOM.

[IpensioxkeHre COCOGOB MPOBEPKU THIIOTES.

[IpoBeaeHue UccaeN0BaHUSA 0 POBEPKe KAKOU-JIMO0 TUIOTE-
3bl, HAIIPpUMeP: JaJIbHOCTD MMOJIETA IIAPUKA, MYIeHHOT 0 TOPU-
30HTaAJILHO, TeM 60JIbIlIEe, YeM GOJIbLIE BBICOTA MyCKa.
[locTpoeHune mpocTeHInX Mojesed GU3UYECKUX SIBJIEHUH

(B BUJle PUCYHKOB MJIM CXeM), HAaIpUMep MajJieHHue NnpegMeTa;
MpsIMOJINHEHHOe pacnpoCcTpaHeHHe CBeTa

Paspen 2. [lepBoHaya/ibHbIE CBeJeHUA O CTPOEHHHU BelecTBa (5 4)

CtpoeHue
BemecTBa (1 4)

ATOMBI U MOJIEKYJIbI, UX pa3-
Mephbl. Ol'IbITbI, AOKa3bIBaKO-
mye JUCKpeTHOe CTpOoeHHe
BelecTBa

HabnroieHre ¥ MHTepnpeTalUsl ONBbITOB, CBUAETENbCTBYIOLIUX
06 aTOMHO-MOJIEKYJIIDHOM CTPOEHMUH BellleCcTBa: ONBITHI C pac-
TBOPEHHWEM Pa3JIMYHbIX BEIlleCTB B BO/JIE.

OueHkKa pasaMepoB aTOMOB M MOJIEKYJI C UCII0JIb30BaHHEeM oOTO-
rpaduii, mosydeHHBIX HA AaTOMHOM CHJIOBOM MHKpockore (ACM).
OnpefiesieHre pa3MepoB MaJibIX TeJl

JIBu>keHM e

M B3auMMOei-
CTBUE YaCTHI],
BemiecTBa (2 4)

JIBM>KeHMe YacTHI] BellecTBa.
CBs13b CKOPOCTH JIBUKEHHUS
YaCTHI] C TEMIIEPATYPOU.
BpoyHOBCKOE JIBHXKEHUE.
JAuddy3us. BsaumogerictBue
YaCTHL BELeCTBA: MPUTSIKe-
HHE U OTTaJIKUBaHUEe

Hab6sioieHre u 06'bsICHEHHE OGPOYHOBCKOTO JBMKEHHUS U sIBJIe-
Hus Auddysuu.

[IpoBesieHME U 0G'bsICHEHHE ONBITOB 110 HAGJIIO/IEHUIO TEMJIOBOTO
paciMpeHHs ra3os.

[IpoBesieHMEe U 0G'bsAICHEHHE ONBITOB 110 OGHAPYKEHUIO CHJI
MOJIEKYJIIPHOTO IPUTSKEHHUA U OTTAJTKHBaHUSA
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IIpooonsicenue maobn.

TemaTu4ecKui
6JI0K, TeEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJIbHOCTH YYalUXCs
(Ha ypoBHe y4eGHBIX AelCTBUII)

ArperaTtHbie
COCTOSIHUA
BemlecTBa (2 4)

ArperaTHble COCTOSIHUSA
BelleCcTBa: CTPOEHHE ra3os,
YKUJIKOCTEH U TBEPJbIX
(kpucTa/IIMYEeCKUX) TeJl.
B3anMoCBs3b MeX/y CBOH-
CTBaMH BeLECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX U UX
aTOMHO-MOJIEKYJIIPHBIM CTPO-
eHreM. OCOGeHHOCTH arperar-
HBIX COCTOSTHUH BOJIBI

OnucaHue (C UCHOJIb30BAaHUEM MPOCTHIX MOJEJIEN) OCHOBHBIX
pa3JIMYMH B CTPOEHUH I'a30B, XKUJKOCTEH U TBEPBIX TeJI.
O6bsICHEHHE MaJION CXKUMAeMOCTH KHIKOCTeH U TBEPABIX TeJI,
60JIBIION C)KMMaeMOCTH ra3oB.

O6BbsicHeHHe coXpaHeHHsI GOPMBbI TBEPABIX TeJ U TeKy4eCTH
YKUJIKOCTH.

[IpoBesieHME ONBITOB, JJOKa3bIBAIOIIUX, YTO B TBEPJIOM COCTOS-
HUH BO/Ibl YaCTHIbl HAXOAATCS B CpeJiHEM Jajiblile APYT OT Apyra
(MJIOTHOCTb MEHBIIIE), UYeM B XKHUAKOM.

YcTaHOBJIEHHE B3aUMOCBSI3U MEX/[y 0COGEHHOCTSIMU arperar-
HBIX COCTOSIHUH BOJbI U CYLIeCTBOBAaHHMEM BOJIHBIX OPraHU3MOB
(MC — 6uoJiorus, reorpadusi)

Paspgeun 3. /IB>keHue U B3auMoeiicTeue Te (21 4)

MexaHu4eckoe
ABIDKeHMe (3 4)

MexaHu4YecKoe JIBUXKeHHe.
PaBHOMepHOE U HepaBHOMeEp-
HOe ABUXXEHHe. CKOpOCTb.
CpeZiHsisl CKOPOCTb NpU He-
paBHOMEPHOM JIBUXKEHUU.
PacuyéT nyTu u BpeMeHHU
ABUXKEeHUA

HccinenoBaHre paBHOMEPHOTO JBIKEHUS U ONpeJieJIeHHe ero
MPU3HAKOB.

Ha6srofieHre HepaBHOMEPHOTO ABM)KEHUS U ONIpeJieJIeHHe ero
OTJINYMUH OT PABHOMEPHOT O JIBHXKEHMUSI.

PeleHue 3a/jay Ha onpesie/ieHUE MYTH, CKOPOCTH U BpEMeHHU
PaBHOMEPHOTIO JIBUKEHHSI.

AHan3 rpapMKOB 3aBUCUMOCTH NYTH U CKOPOCTH OT BPEMEHU

HNHepunus,
Macca, IJ10T-
HOCTb (4 4)

fBnenue nHepuuu. 3aKOH
WHepuuU. Bsaumogelicteue
TeJsl KaK IPUYNHA U3MEeHEeHHUsT
CKOPOCTH JIBUKEHUS TeJl.

OGbsiICHEHHE Y IPOrHO3UPOBAHUE SABJIEHUH, 06y C/IOBJIEHHBIX
WHepLUEeH, HAaIpUMep: YTO MPOUCXOJUT MIPHU TOPMOXKEHUU UJIH
pe3KOM MaHeBpe aBTOMOOWJIS, TI0YEMY HEBO3MOXXHO MIHOBEHHO
NIPEKPaTUThb JABHKEHHE Ha BeJIOCUIIe/ie MJIM CAMOKATe U T. .
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Macca kak Mepa UHEPTHOCTH
TeJsia. [I1oTHOCTB BemecTBa.
CBsI3b IIJIOTHOCTHM C KOJIUYe-
CTBOM MOJIEKYJI B €IUHUIIE
06 bEMa BellecTBa

[IpoBesieHrEe U aHAJ/U3 OMNBITOB, JEMOHCTPUPYIOLIUX U3MEHEHHE
CKOPOCTH JIBUXKEHHS TeJIa B pe3yJIbTaTe AeUCTBUSI HA HErO
JPYTHUX TeJL

PelieHue 3aj/ja4y Ha ONpejieJIeHHe MacChl TeJa, ero 06bémMa u
IJIOTHOCTH.

[IpoBe/ieHNE U AaHAJIN3 OMBITOB, IEMOHCTPHUPYIOLIUX 3aBUCH -
MOCTb U3MEHEHHsI CKOPOCTHU TeJia OT ero Macchl MpU B3auMo/iei-
cTBUM TeJsl. U3MepeHHe Macchl TeJsia pa3IMdHbIMHU CIIOCOGAMH.
Omnpe/iesieHHe MJIOTHOCTH TeJia B pe3yJibTaTe U3MEpPEeHHUsT ero Mac-
Chl U 06'bEMa

Cua. Buabl cuia
(14 4)

CuJia Kak XxapaKTepUCTHKa
B3auMo/encTBuUs Tesl. Cuiia
YIpyrocTH U 3akoH ['yka.
H3mMepeHMe CUJIBI C TOMOILBIO
AWHaMoMeTpa. fIBieHune
TATOTEHUS U CUJIA TSKECTH.
CuJia TS»KeCTH Ha JpyTrux
nJiaHeTax. Bec Tesia. HeBeco-
MocCTb. C/Io>KeHHe CUJI,
HaIpaBJIEHHbIX 110 OJHOH
npsaMou. PaBHogencTByomas
cus. Cunia TpeHud. TpeHue

CKOJIb>K€HHUA U TPEeHH e IOKOA.

TpeHnue B IpUpoJie U TEXHUKE

W3y4yeHue B3aMMOJeHCTBUSI KaK NPUYMHBI U3MEHEHUsI CKOPOCTHU
TeJla UM ero gepopmalmi.

OnucaHue peasbHbIX CUTYallMHi B3aHMO/€CTBUSA TeJl C TOMOLIbIO
MoJieJieH, B KOTOPBIX BBOJAUTCS NOHATHE U U300paKeHHe CUJIBL
H3y4yeHue cubl ynpyroctu. McciejoBaHue 3aBUCUMOCTH CHUJIbI
YIPYroCcTH OT YAJIMHEHHUs] PE3UHOBOTO LIHYPa UJIHU MTPYKUHBI

(c mocTpoeHnuneM rpaduka).

AHaJ/IM3 MPaKTUYECKUX CUTYAlUH, B KOTOPBIX MPOSBJISETCS
JefCcTBHE CUJIBI YIIPYTOCTH (YIIPYTroCcTh MsA4a, KPOCCOBOK, BETOK
JepeBa H Jp.).

AHasv3 cuTyau Ui, CBSA3aHHBIX C AIBJIEHHEM TSATOTEHHUS.
O6bsICHEHVE OPOHUTATIBHOTO ABHKEHUS IJIAaHET C UCIOJIb30BaHHU-
eM sIBJIEHUS TATOTeHHUs U 3akoHa nHepnuu (MC — actpoHomus).
M3MepeHHe Beca TeJsa C MOMOILbIO AUHAMoMeTpa. O6G0CHOBaHUE
3TOro crnoco6a u3MepeHUs.

AHasu3 1 MoJiesIMpoBaHUe sIBJIEHHUSI HEBECOMOCTH.
JKcnepuMeHTa/IbHOe MoJlydeHHe NIpaBuJla CJA0XKeHHUs CUJI,
HanpaBJIeHHbIX B/0JIb OJHOU NpsiMoU. Onpe/iesieHue BeJIMYHHBI
PaBHOJENCTBYIOLLEHN CUIIL.

M3y4yeHue CHUIBI TPEHUSA CKOJIbKEHHUSA U CHUJIBI TPEHUS MOKOS.
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IIpooonsicenue maobn.

TemaTu4ecKui
6JI0K, TeEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJIbHOCTH YYalUXCs
(Ha ypoBHe y4eGHBIX AelCTBUII)

UccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS OT CHJIbI JABJIEHUS
U CBOUCTB TPYIIUXCS TOBEPXHOCTEH.

AHa/IM3 NpaKTUYeCKUX CUTYalllH, B KOTOPBIX NPOABJIAETCS
JleficTBUe CUJIBI TPEHHUS, UCIIOJIB3YIOTCS CIOCOOBI €€ yMeHbllle-
HUS WM YBeJIMYeHUs (KaTaHHe Ha JIbDKaX, KOHbKax, TOpPMOXKe-
HHEe aBTOMOG IS, UCIIOJIb30BaHHUeE MO UINITHUKOB, [IJIaBaHUE
BOJIHBIX )KUBOTHBIX U Ap.) (MC — 6uoJsiorus).

PenreHue 3a/1a4y ¢ UCNOJIb30BaHUEM GOPMYJI AJIs1 pacyéTa CHUJIbI
TSKECTH, CUJIbI YyIIPYTOCTH, CHUJIbI TPEHUST

Paspen 4. laBieHue TBEPABIX TeJl, )KMAKOCTeH U ra3os (21 4)

JaBienue. Ile-
peaada gaBJie-
HMA TBEPABIMU
TeJIaMH, )KUAKO-
CTSIMU M Ta3aMM
(34)

JaBsienue. Cnoco6bl yMeHb-
LIEeHUs U YBeJUYeHUs
naBJsieHus. JlaBjieHHe rasa.
3aBUCHUMOCTb JlaBJIeHHUS rasa
OT 06'béMa U TEMIIEPATYPHI.
[lepenaya naBieHusa TBEP/bI-
MU TeJIaMU, )KUJKOCTSIMH U
razaMu. 3akoH [lackauis.
[THeBMaTHYeCKHUEe MallUuHbI

AHau3 1 06'bsiCHEHHE ONBITOB Y IPAaKTUYECKUX CUTYaLUH,

B KOTOPBIX IPOSIBJISAETCS CUJIA JaBJIeHU.

O6o0cHOBaHHE CIOCOOOB YMEHBIIEHUS U YBEJUYEHHUS 1aBJIeHUS.
M3y4yeHune 3aBUCUMOCTH JlaBJIeHHsI ra3a OT 06 béMa U TeMIlepaTyphl.
H3ydyeHne 0cO6GeHHOCTEN Mepelayd JaBJeHUsI TBEPAbIMU TeJAMU,
)KUJKOCTAMU U razaMu. O60CHOBaHUE pe3yJIbTaTOB ONbITOB
0COGEHHOCTSIMU CTPOEHUS BellleCTBa B TBEPJOM, XKUIKOM

U ra3o006pa3HOM COCTOSTHHUSAX.

JKCIepUMeHTaJIbHOE I0Ka3aTeJbCTBO 3aKkoHa [lackasd.
Pemenue 3a/1a4 Ha pacyéT JjaBJaeHUs TBEPAOTro Tesa

JlaBieHue
*kupakoctu (5 4)

3aBHUCUMOCTD JlaBJIeHUS
JKHUJKOCTHU OT TJIyOUHBI
norpy»eHus. ['mapocra-
TUYeCKHUH MmapasioKc.

I/ICCJ'Ie,ELOBaHI/Ie 3dBHUCHUMOCTHU AaBJIEHHUA XXUAKOCTH OT I'J'ly6I/IHbI
NOrpy»eHHud U IJIOTHOCTH KUAKOCTH.

Ha6mo,qemde U 0ObSICHEHUE ruaApoCTAaTUYECKOro mnapagokca
Ha ocHOBe 3akoHa [lackaJsis.
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Coo61aruuecs cocybl.
C'uapaBandecKre MeXaHU3Mbl

U3ydyeHure COOBLAIOIIHUXCS COCY/I0B.

Pewrenuve 3aa4 Ha pacyéT JaBJIeHUs )KUJKOCTH.

O6bsiCHEeHHe NMPUHLHMIA AeHCTBHS MAPaBJIUYECKOro INpecca.
AHanu3 1 06bsiICHEHHe NPAKTUYECKHUX CUTYalUH, IeMOHCTPUPY-
IOIIMX NPOsIBJIEHHUE [JaBJIEHHs ®KUAKOCTH U 3aKoHa [lackass,
HanpuMep MPOLECCOB B OPTaHU3Me MPH IJIy6OKOBOAHOM HbIPSI-
Huu (MC — 6uosiorus)

AtmocdepHoe
JAaBJieHue (6 4)

ATtmocdepa 3emMuiu U aTMOC-
depHoe faBseHue. [IpU4rHBI
CyILleCTBOBAHUS BO3/YLIHOMN
060s109kH 3eMJH. ONbIT
Toppuuesnniu. Usmepenne
aTMochepHOro JaBJeHHUs.
3aBHCUMOCTb aTMOCHEPHOTO
JlaBJIEHUS OT BbICOTBI

HaJ, ypoBHeM Mops. [Ipu6opsl
JAJIs1 U3MepeHUs1 aTMOCHepHO-
ro JlaBJIeHUs

JKcneprMeHTaJIbHOE OOHApy>KeHHe aTMOCPEePHOTro JaBIeHHUs.
AHasr3 1 06'bsICHEHHE ONBITOB U MPAKTUYECKUX CUTyaLUH,
CBSI3aHHBIX C JleiCTBUEeM aTMOCPEePHOro JaBJIeHUs.
O6BbsICHEHME CylLeCTBOBaHUs aTMochephl Ha 3eMJie U HEKOTO-
PBIX JIAHETAX UJIK €€ OTCYTCTBUA Ha JPyruX yaHeTax v JlyHe
(MC — reorpadusi, acTpOHOMHUS).

O6bsICHEHVe M3MeHeHHUs MJIOTHOCTU aTMocdepbl C BbICOTOH

Y 3aBUCHMMOCTH aTMOCEPHOTO JJaBJeHUs OT BbICOTHI.

PemeHue 3a/1a4 Ha pacyéT aTMoCHepHOro JaBJeHHSA.
H3y4yeHue ycTpoiicTBa 6apoMeTpa-aHepoua

JeiictBue
JKM/JKOCTH M rasa
Ha NOrpyKéHHoe
B HUX TeJ0 (7 4)

JleficTBUeE KM KOCTH U rasa
Ha MOTPYKEHHOE B HUX TeJIO.
BriTasikuBalouas (apxumeio-
Ba) cuJsa. 3aKOH ApxuMea.
[lraBaHue Tesa. Bo3ayxomaia-
BaHUe

JKcIepUMeHTa/JlbHOe OO6HApyKeHHe JeHWCTBUS KUJKOCTH U rasa
Ha MOTrpy>KéHHOE B HUX TEJIO.

Omnpe/iesieHre BBITAJIKUBAKOLIEN CUJIB, IeHCTBYIOLIEH HA TEJIO,
MOTPY>KEHHOE B )KUIKOCTb.

[IpoBeseHMe U 06GCYKIEHHE OIBITOB, IEMOHCTPUPYIOIIUX
3aBUCHMOCTb BbITAJIKUBAIOILEH CUJIbI, IeHCTBYIOLEH HA TeJI0
B KH/IKOCTH, OT 06'b€Ma NOrpyKEHHOH B )KUJKOCTb 4aCTH TeJ1a
U OT IJIOTHOCTH KU KOCTH.

UccnenoBaHue 3aBHCHMOCTH Beca TeJia B BOJie OT 06'béMa
MOTPY>KEHHOMU B KUJIKOCTb YaCTH TeJIa.

PemeHue 3a/1a4 Ha IPpUMeHEHH e 3aKOHA ApXUMe/ia U YCI0BUS
[JIaBaHUS TeJL.
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Oxonuarnue maoii.

TemaTu4ecKui
6JI0K, TeEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJIbHOCTH YYalUXCs
(Ha ypoBHe y4eGHBIX AelCTBUII)

KoHcTpynpoBanue apeoMeTpa UM KOHCTPYUPOBaHUE JIOLKU
U olpeJiesieHue e€ rpy30nobEMHOCTHU

Pa3sgen 5. Pa6or

a U MOLHOCTB. JHeprus (12 u)

Pa6ora u mour-

MexaHu4yeckas pa6oTa.

3KCHepI/IMeHTaJ'IbHOE onpezgeJsieHue MeXaHU4YeCKOHN pa60TbI CHJIbI

HOCTB (3 4) MouHoOCTb TSXKEeCTU NPHU NaJEHUHU TeJa U CUJIbI TPEHUS IPU PABHOMEPHOM
rnepeMelieH!H TeJsla 0 TOPU30HTAJNbHON MOBEPXHOCTH.
PacyéT MouHOCTH, pa3BUBaeMoOU NpU Mo bEMe I10 JIECTHUIIE.
PemreHue 3a71a4 Ha pacuyéT MeXaHUYECKOW paGOThbl U MOIIHOCTH
IlpocTteie [IpocTbie MexaHU3MBbI: pbiyar, | Onpe/iesieHHe BBIMIPhIIIA B CHUJIe IPOCThIX MEXaHU3MOB Ha

MexaHHU3MBbI (5 4)

6JI0K, HAKJIOHHasl MJI0CKOCTb.
[IpaBuJIO paBHOBECUS
ppryara. [IppumeHnenue
NpaBHJIa paBHOBeCHS pblyara
K 6JIOKY. «30JI0TO€ NPaBUJIO»
MexaHUKH. KII/l npocThix
MeXaHU3MOB. [IpocTsie
MeXaHU3MbI B ObITY U TEXHU-
Ke. Pblyaru B TeJsie yejioBeKa

NnpyUMepe pblyara, NoJBU>KHOI'0 U HENIOJBUXXHOTO GJIOKOB,
HaKJIOHHOU IJIOCKOCTH.

HccnenoBaHue yc/10BHMA paBHOBeCUs pblyara.

O6Hapy>xeHHe CBOUCTB NPOCTbIX MEXaHU3MOB B Pa3JIMYHbIX
WHCTPYMEeHTaxX U NPUCN0CcOob6eHUAX, UCIIOIb3yeMbIX B OBITY

U TEeXHHKe, a TaK)Ke B )KUBBbIX oprannsmax (MC — 6uosiorus).
JKcIepUMeHTaJIbHOE Z0Ka3aTeJbCTBO PaBEeHCTBA paboT npu
NpUMeHeHUH NPOCTbIX MEXaHU3MOB.

Onpepesnenuve KI1/| HaKJIOHHON NJIOCKOCTH.

Pewrenuve 3asay Ha NpUMeHeHHe NpaBUJa paBHOBECHUs pblyara U
Ha pacuéTt KII/|

MexaHuyeckas
sHeprus (4 4)

KuHeTHuyeckasi MU IOTEHLU-
aspHas aHeprus. [IpeBpanie-
HHe OJIHOTO BH/ia MexaHHYe-

aKCHepI/IMeHTaJ'IbHOE onpegeJsieHHMe U3MEeHEeHUA KUHETUYeCKOU
u l'IOTeH].lHaJ'IbHOﬁ SHEPruvu TeJia NpH ero CKaTblIBAHUU 11O
HaKJOHHOM MJIOCKOCTH.
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CKOH 3HEepruu B pyrou.
3aKOH COXpaHeHUs U U3MeHe-
HHf 9HEPrUH B MeXaHHKe

dopMysMpoBaHHEe Ha OCHOBE HCCJIeJ0BaHUA 3aKOHA COXpPaHEHHUS
MeXaHUYEeCKOU SHEPTUH.

06cyx/ieHre IpaHUL IPUMEHUMOCTH 3aKOHA COXPaHeHUs
9HEepPrHUM.

PemleHue 3asa4 ¢ MCMOJIb30BaHMEM 3aKOHA COXPAaHEHUs 3Hep-
ruu

PesepBHOe Bpem1 (3 4)

8 knacc (68 u)

TemMaTH4YecKUM
6JI0K, TEMBI

OcHOBHOe cojep:KaHue

OCHOBHbIE BH/ABI AeSTEJIbHOCTH YYaLIUXCS
(Ha ypoBHe y4eGHbIX JelCTBHA)

Pa3pes1 6. TensioBble siBJieHU: (28 4)

CtpoeHue
U CBOMCTBa
BewecTBa (7 4)

OCHOBHBIE IT0JIOXKEHU ST
MOJIEKYJIIPHO-KHUHEeTHYeCKOH
TEOPUU CTPOEHUsI BelllecTBa.
Macca u pasMepbl aTOMOB

U MoJieKyJ1. OTIBITHI, MO/I-
TBEPXKJAIIIHUe OCHOBHbIE
IMOJIOXKEHUSI MOJIEKYJISAP-
HO-KHHETHUYECKOH TEeOpHH.
Mopenu TBEPAOTO, )KUAKOTO
U ra3o006pa3HOro COCTOSIHUM
BelecTBa. Kpucraniudeckue
1 amopdHbIe TBEpAbIE Tesa.

Hab6sio/ieHre ¥ MHTepNpeTanus ONBbITOB, CBH/ETEIbCTBYIOIINX
06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BellleCTBa: ONbBITHI C pac-
TBOPEHHUEM DPA3/JIMYHBIX BELIECTB B BOJIE.

PemreHue 3a/ja4y 1o OLeHMBAHUIO KOJIMYECTBA aTOMOB MJIM MoJle-
KyJI B eIUHUIe 06’ bEéMa BellecTBa.

AHanu3 TeKkcTa JpeBHUX aTOMUCTOB (HanmpuMmep, pparMeHTa
nosmbl JIykpenus «O npupo/ie Beleii») ¢ U3/10KeHueM 060CHO-
BaHUM aTOMHOU runoressl (CMbIcI0Boe YyTeHUe). OLeHKa
y6eJUTeJTbHOCTH 3THX 060CHOBAaHHUH.

O6bsicHeHHE GPOYHOBCKOTO JBMXKEHUS, siBJeHUs1 Judody3uun

Y pas/IMYM{ MeX/ly HUMH Ha OCHOBE I0JIOXKEeHUH MOJIEKYIAP-
HO-KMHETHYECKOHW TEeOPHUH CTPOEHMS BellecTBa.




ewwedlodu senoged seHdawud|]

IIpooonsicenue maobn.

TemaTu4ecKui
6JI0K, TeEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJIbHOCTH YYalUXCs
(Ha ypoBHe y4eGHBIX AelCTBUII)

O6bACHEeHHEe CBOKMCTB ra3os,
Y)KU/IKOCTEHN U TBEPJBIX TeJ
Ha OCHOBE MOJIOXKEHHU U
MOJIEKYJIIPHO-KHUHETUYECKOU
Teopuu. CMauMBaHUe U Ka-
MUJLISIpHBIE SIBJIEHUSI.
TenuioBoe pacmupeHue

U CKaTHe

O6bsiCHEHUE OCHOBHbBIX Pa3JIMUMi B CTPOEHUH ra30B, KUKO-
cTell U TBEPJBIX TeJ C UCMO0JIb30BAHHUEM MOJIOKEHUH MOJIEKYJIAp-
HO-KMHETHUYECKOW TEOPUHU CTPOEHHS BEIEeCTBA.

[IpoBe/ieHHEe ONBITOB MO BbIPALIMBAHUIO KPUCTAJLJIOB IOBAapEH-
HOH COJIM WUJIM caxapa.

[IpoBesieHMEe U O0G'bsICHEHHE ONBITOB, JE€MOHCTPUPYIOLIUX
KaluJJIsipHbIE sIBJIEHUS U IBJIEHUE CMauUBaHUS.

OG'bsiCHEHHE POJIM KallWJUISIPHBIX SIBJIEHUH JJIS1 TOCTYIJIEHUS
BOJbI B opraHusMm pacteHuit (MC — GuoJsiorus).

Ha6toieHue, npoBe/ieHHEe U 0G'bsICHEHHE OIBITOB MO HA6JI0-
JIEHUIO TEeIJIOBOTO PACUIMPEHUS Ia30B, XKUJKOCTEH U TBEP/bIX
TeJl.

O6'bsiCHEHHE COXpPaHEHUSI 06'béMa TBEP/ABIX TeJI, TEKy4YeCTH
»KMJIKOCTH (B TOM YMCJIe, pa3HUILbI B TEKYUYECTH JIJIs1 Pa3HbIX
)KUJIKOCTeH ), JaBJIeHUs rasa.

[IpoBesieHHE ONBITOB, J€MOHCTPUPYIOLIUX 3aBUCUMOCThb JjaBJle-
HHS BO3/1yXa OT ero 06'béMa U HarpeBaHUs UJIH OXJIAXKEeHHUs],
U UX 00'bSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO y4Y€HHUS.
AHa/IM3 NpaKTUYECKUX CUTYal Ui, CBI3aHHBIX CO CBOHCTBAMH
rasos, *KM/IKOCTEeH U TBEP/bIX TeJ

TensoBbIe
npoueccsl (21 4)

Temnepatypa. CBA3b TeMIle-
paTyphl CO CKOPOCTBIO
TEIJIOBOI'O ABHU>KEHUS
4acTHL.

BHyTpeHHs1s1 3Heprusl.
Cnioco6bl U3MeHeHUs

OGoCHOBaHME PAaBUJ U3MEpPEHUs] TeMIEPaTyphl.

CpaBHeHHE Pa3JIMYHBIX CIOCOGOB M3MEPEHUS U ILKaJ TeMIle-
paTypshl.

Ha6sroeHue 1 06'bsICHEHHE ONBITOB, EMOHCTPUPYIOIIUX
M3MeHeHHe BHYTPeHHel 3Hepruu TeJsa B pe3yJibTaTe TelJolnepe-
a4y 1 paGoThl BHEIIHUX CHUJL
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BHYTpPEHHEN SHEPTUU:
TelJjionepezada U coBep-
ueHue paboTel. Buasl
TemnJonepesayu: TEMJI0NPOBO-
JHOCTb, KOHBEKIUs, U3Jly4e-
HUe.

KosinuecTBO TENJIOTHI.
YaenbHasa TeMJI0EMKOCTh
BeujectBa. TersioobMeH

Y TeIJIOBOe paBHOBeCHE.
YpaBHeHUE TeNJI0BOro
GaJslaHca.

[lnaByieHUe U oTBepJeBaHue
KPHUCTa/ININYECKUX BeIeCTB.
YnenbHas TemjaoTa IjaaBJe-
Hus. [lapoo6pazoBaHue

U KoHJeHcanus. UcnapeHue.
KuneHnue. YenbHas Tensora
napoo6pasoBaHus. 3aBUCU-
MOCTb TeMIIEPATYPhl KUIIEHUS
OT aTMOChEPHOTO JIaBJIEHUS.
Biia>xkHOCTB BO3/AyXa.
JHeprus TOIJIMBA. YieJIbHasA
TeIJioTa CrOpaHUsl.
[IpuHUIMIIBI pa6OTHI TEMJIO-
BbIX ABUratesen. KI1/]
TEIJIOBOTO JBUTATEIS.
TensoBble ABUraTeNU U 3ald-
Ta OKpY»Kalollel cpe/ibl.
3aKOH cOXpaHeHUd U npe-
BpallleHHsI SHEPTHUHU B MeXa-

Ha6urofjieHue U 06bsiCHEHHE ONBITOB, 00CYK/IEHHE TPaKTUYe-
CKHUX CUTYalUH, JeMOHCTPUPYIOLUX Pa3JINYHbIE BU/bI TETLJIO-
nepe/iayM: TEIJIONPOBOAHOCTb, KOHBEKIIHIO, U3JIyIEeHHE.
UccnenoBaHue siBJieHUs1 TelJi006MeHa MPU CMELIMBAHUU
XOJIOJHOU U ropsiuei BoAbl.

Hab6soieHre ycTaHOBJIEHUS TEIJIOBOT'O PAaBHOBECHUS MEXY
ropsiuei v XoJ0JHON BOJOH.

OnpepesieHue (U3MepeHHE) KOJUYECTBA TEIJIOTHI, IOJYYEHHOT O
BOJIOU MPH TEIJIOOGMEHE C HAarpeThIM MeTaJIMYEeCKUM IUJIUH-
JPOM.

OmnpepesieHue (M3MepeHUe) YIeJbHON TENJIOEMKOCTH BellecTBa.
PelieHue 3a7ja4, CBSI3aHHBIX C BBIYUCIEHHUEM KOJIMYECTBA TENJIO-
Thl M TENJIOEMKOCTH NNPHU TENJIOOOMEHE.

AHa/u3 cUTyanui NPpaKTUYeCKOTO UCII0JIb30BaHUS TEMJIOBbBIX
CBOWCTB BellleCTB U MaTepHasioB, HAIPUMeED B LieJIsIX 3HeprocGe-
peXeHUs: TeIJIOU30JIdI1s, SHeproc6eperarolye KpbILy,
TEPMOAKKYMYJISITOPHI U T. J.

Ha6sroeHue siBJIeHUH UCIApEHUs U KOH/JIEHCALU .
HccnenoBaHue Mpolecca UCapeHUs pa3IMYHbIX XKUJIKOCTEMN.
O6bsicCHEHUe sIBJIEHUH HCIIapeHUsl U KOHJIeHCAlluU Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUEeHHUsI.

Ha6uiro/ieHre 1 06'bsICHEHHE NIPOIecca KUIEeHUs], B TOM YHCJIe
3aBUCHMOCTH TeMIIEPATYPhI KUIIEHUs OT AABJIEHUS.
OmnpepesieHue (MU3MepeHHe) OTHOCHUTENbLHOU BJQXKHOCTH BO3/yXa.
Ha6uroieHue mpoliecca MJaaBJaeHUsl KPUCTAIJIMYECKOTO Bellle-
CTBa, HANIpUMeDP JIbJA.

CpaBHEeHUHE POLECCOB IJIABJIEHUsI KPUCTAJIINYECKUX TeJl

U pa3MsrdeHUs NPU HarpeBaHUU aMOpPHBIX TeJl.
OmnpenenieHne (M3MepeHUe) YeJIbHON TEIJIOTHI MJIaBJIEHUs JIbJA.
O6bsicHeHUe SIBJIEHUH IJIaBJE€HUs U KPUCTA/IM3alUU Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUEeHHUsI.
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IIpooonsicenue maobn.

TemaTu4ecKui
6JI0K, TeEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJIbHOCTH YYalUXCs
(Ha ypoBHe y4eGHBIX AelCTBUII)

HUYECKHUX U TEeIJIOBbIX
npoieccax

Pemenune 3a/1ay4, CBI3aHHBIX C BBIYUCJIEHHEM KOJIWYeCTBa TeMJIo-
ThbI B IIpolieccax TemnJonepeaaydy NpHy MJaBJeHUU U KPUCTaIIN-
3alMY, HCIIAaPEeHUU U KOHJIeHCAIUH.

AHau3 cuTyalui NpakTH4YeCKOTo NpUMeHeHUs SIBJIeHUH
NJ1aBJeHUS U KPUCTAIJIM3AL MY, HAaIpUMep, NNoJlydeHHe CBepX-
YUCTBIX MaTepPHaJIOB, CoJieBas rpeska U Jp.

AHasu3 paGoThl U 00'bSICHEHHE NPUHLHIIA JEUCTBUS TEMJIOBOrO
JBUTaTeJIsl.

BelunciieHMe KOJIM4eCcTBA TEIJIOThI, BbIJEJIAIIIerocs Mpu cro-
paHUU pa3JIMYHbIX BUAOB TOIIMBA, U KII/l gBuraress.
O6cy>x/ieHHre 9KOJTO0TUIECKHUX MOCIeICTBUH UCII0/Ib30BaHUSA
JBUTaTesJlel BHYTPEHHEr0 CrOPaHMUs, TEIJIOBBIX U TH/PO3JIEK-
TpocTtaHuui (MC — aKoJioTHs1, XUMUS)

Pa3ges 7. yieKTpuyecKkre M MarHUTHbIe sABjieHus (37 4)

JeKTpUuYecKue
3apsaabl. 3apa-
JKeHHBIE TeJia

M MX B3auMoJen-
ctBHe (7 4)

dJiekTpusanu Tes. /[Ba posa
3JIEKTPUYECKUX 3aPsI0B.
BsaumoelicTBUe 3apsmKeH-
HbIX TeJl. 3akoH KyJsioHa.
JJIeKTpUYECKOe IoJIE.
[TpUHIUI CyTIePIO3ULIUU
3JIEKTPUYECKHUX MOJIEH.
HocuTenu anekTpruiecKkux
3aps/0B. JJleMeHTapHbIN
3JIEKTPUYECKUH 3apsf.

Ha6uro/ieHre ¥ IpoBeJleHHe ONBbITOB M0 3JIEKTPHU3AIUU TeJ
MPU CONPUKOCHOBEHUU U UHAYKILHEH.

Ha6r0/ieHHe U 06bsICHEHUE B3aUMOJIEMCTBUSI OJHOUMEHHO

U PAa3HOUMEHHO 3aps>KeHHbBIX TeJl.

O6'bsiCHEHHE IPUHIMIIA IeACTBUS 3JIEKTPOCKOMA.
O6bsicHeHUe SIBJIEHUH 3JIeKTPU3alUK MPU CONPUKOCHOBEHUU
TeJl U UHAYKIMEN C UCMOJIb30BAaHUEM 3HAHUUM 0 HOCUTEJISAX
3JIEKTPUYECKHUX 3aPsiOB B BellleCTBe.

PacnosHaBaHUe U 06bsICHEHHE SIBJIEHHUH 3JIeKTPU3AlMH B T10-
BCeITHEBHOU »KHU3HHU.
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Ctpoenue aTtoma. [IpoBogHu-
KW U JU3JIEeKTPUKHU. 3aKOH
COXpaHeHHUs 3JIeKTPUIeCKOro
3apsaga

Ha6usoieHre U 06'bsICHEHHUE OMNBITOB, UJIOCTPUPYIOUIUX 3aKOH
COXpaHeHHs 3JIEKTPUYECKOro 3apsaja.

Ha6JitoieHre ONBITOB MO MO/EJMPOBAHUIO CHJIOBBIX JIMHUH
3JIEKTPUYECKOTIO OIS

UccnenoBaHue AeWCTBUS 3JIEKTPUYECKOIO 110/ HA MPOBOJAHUKHU
U IU3JIEKTPUKHU

IlocTOsAHHBIHI
3JIeKTpHUYeCKUH
TOK (20 4)

JeKTpHUYecKHUi ToK. YcJio-
BHUS CyLleCTBOBAHUSA 3JI€KTPU-
4eckoro Toka. UcToOUHUKHU
MOCTOSIHHOTO TOKa. [leficTBUSA
3JIeKTPUYECKOI'0 TOKa
(TemyioBOE, XUMHUYECKOE,
MarHuTHOe). JJIeKTpUYeCKU U
TOK B XKHUJIKOCTSIX U ra3ax.
dnekTpuyeckas nenb. Cuia
TOKa. JJIeKTpuieckoe
HanpsikeHue. ConpoTuBJie-
HUe NMPOBOJHUKA. YeabHOe
CONPOTHUBJIEHHE BelecTBa.
3akoH OMa /14 y4acTKa
uenu. [locsenoBaTtesbHOE

Y MapaJijieJibHOe CoeIMHEeHNe
MPOBOJHUKOB.

PaGoTa 1 MOIIHOCTB 3JIEKTPHU-
4ecKoro Toka. 3akoH /lxoy-
ns-JleHua. 3JIEKTPONPOBOJL-
Ka U NOTPeGUTEU 3JTEKTPH-
YeCKOH SHEepPTUH B OBITY.
KopoTkoe 3aMbiKkaHUE

Ha6uroieHre pa3/IMdHbIX BUI0OB e ACTBHUS 3JIEKTPUIECKOTO
TOKa U 0O6HapyKeHHe 3TUX BHUJIOB JIeHCTBUS B IIOBCELHEBHOU
YKU3HU.

C60opKa ¥ HCIbITAHHUE 3JEKTPUYECKON LIeNMH NMOCTOSIHHOTO
TOKa.

H3MepeHUE CUJIBI TOKA aMIIEPMETPOM.

H3MepeHUE 3JIEKTPUUIECKOTO HANIPSY)KEHUS BOJIbTMETPOM.
[IpoBeaeHME U 0OG'BSICHEHHUE OIBITOB, /IEMOHCTPUPYIOIIUX
3aBUCUMOCTb 3JIEKTPUUECKOT0 CONMPOTHUBJIEHNUST NMPOBOJHUKA

OT €ro AJIMHBI, JIOIA/IU OTTePEeYHOT0 CEYeHUsI U MaTepHaJia.
UccnenoBaHre 3aBUCUMOCTH CUJIbI TOKA, MTPOTEKAIOIETO Yyepes
pE3UCTOp, OT COMPOTHUBJIEHUS PE3UCTOPA U HANIPSIPKEHUST

Ha pe3ucTope.

[IpoBepKa mpaBuJIa CJIOKEHUs HAMPSXKEHU W TPU MOCIeJ0Ba-
TEJbHOM COeJJUHEHHUH JIBYX PE3UCTOPOB.

[IpoBepKa mpaBuJia JiJisl CUJIbI TOKA MPU NapasieJlbHOM COeau-
HEeHUU Pe3nCTOPOB.

AHanu3 cUTyalyi MmocaeoBaTe/JbHOTO U MapaslieJIbHOTO
COeIMHEHUS MPOBOJHUKOB B JIOMAIIHUX 3JIEKTPUUECKUX

CeTSIX.

PemreHue 3aza4 ¢ ucnosib3oBaHueM 3akoHa OMa u popmMyn
pacyéTa 3JIeKTPUIECKOTO COMPOTUBJIEHUS MPU MOCIe0BaTE b-
HOM U NapaJijieJJbHOM COeJJMHEHUH ITPOBOJHUKOB.
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Oxonuarnue maoii.

TemaTu4ecKui
6JI0K, TeEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJIbHOCTH YYalUXCs
(Ha ypoBHe y4eGHBIX AelCTBUII)

OnpejiesieHre paboOThI 3J1EKTPUYECKOTO TOKA, IIPOTEKAIOLero
yepes pe3UcTop.

OnpepesieHre MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BbIJEJsIEMOU
Ha pe3HCcTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA Yepes JIaMIO4YKy

OT HaNpsXKeHUs Ha HeM.

Onpepenenue KII/l HarpeBaTeJid.

HccnepoBanre nmpeo6pa3oBaHus S3HEPTHUU NIPU NOAbEMe Ipy3a
3JIEKTpPO/IBUTaTeEsIEM.

O6bsicHeHHe yCTPOMCTBA U MPUHLUIA JAeHCTBUSA JOMallHUX
3JeKTpOHarpeBaTe/JbHBIX IPUGOPOB.

O6BbsICHEHVE NPUYUH KOPOTKOTO 3aMbIKaHUS U IMPHUHIUIA
AeHCTBHUSA NIJIaBKUX NIpeJOXpaHUTeJIeN.

Pemenue 3aad4 c vcnosib3oBaHueM 3akoHa /xxoyna—JleHna.
Hab6usroeHre BO3HUKHOBEHU S 3J1eKTPUYeCKOT0 TOKa B KU/ -
KOCTH

MarHuTHbIe
ABaeHMs (6 4)

[TocTosTHHbIE MAarHUThI.
BsauMoelcTBHUeE TOCTOSIH-
HbIX MAarHMTOB. MarHuTHOE
noJsie. MarHuTHoOe moJie 3eMJIH
MU ero 3HadeHue J1Jis X)KU3HU
Ha 3emJe. OnbIT IpcTea.
MarHuTHoOe MoJie 3JIeKTpuue-
cKoro Toka. [[puMeHeHUe
3JIEKTPOMAarHUTOB B TEXHUKE.

I/ICCJIEILOBaHI/Ie MAaromMTHOTIO B3aHMOﬂeﬁCTBHH IIOCTOAHHBIX
MarHuTOB.

I/I3yqe1-me MArdHuTHOTI'O IOJIA TIOCTOAHHBIX MAarHuTOB IIPU UX
06'beL[I/IHeHI/II/I U pasieJIeHHuH.

HpOBeﬂeHHe OIIBITOB IO BHU3yaJIU3allUH ITOJId MOCTOAHHBIX
MarHHuTOB.

I/Isyqel-me fABJIEHUA HaMarHU4YKMBaHUA BellleCTBa.
I/ICCJ'Ie,ELOBaHI/Ie I,E[(EI‘/JICTBI/IF{ JJIEKTPUYECKOI'O TOKa Ha MAarHUTHYIO
CTpEeJIKY.
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JleficTBMe MarHUTHOTO MOJIsI
Ha IPOBOJHUK C TOKOM.
JJIeKTpOJBUTATEb IOCTOSIH-
Horo Toka. Mcnosib3oBaHue
3JIEKTPOJIBUTATEesIEN B TeX-
HUYECKUX YCTPOUCTBAX

Y Ha TpaHCIopTe

[IpoBe/ieHHE ONBITOB, JEMOHCTPUPYIOLUIUX 3aBUCUMOCTb CHJIbI
B3aMMO/JIeCTBUSA KaTYIIKH C TOKOM U MarHuTa OT CUJIbI U Ha-
[paBJIEHUs TOKA B KaTYILKe.

AHasn3 cuTyaluui NpakKTUYeCKOro NPUMEHEHU s 3JIEKTPOMarHu-
TOB (B ObITOBBIX TEXHUYECKUX YCTPOUCTBAX, IPOMBILIJIEHHOCTH,
MeauIUHE).

W3yyeHue felcTBUS MAarHUTHOIO MOJIS Ha MPOBOJHUK C TOKOM.
H3y4yeHue 1eHCTBUSA 3/1eKTPOABUTATEIS.

Hsmepenue KII/| asiekTpoaBUraTe/IbHOM YCTAHOBKHU.
PacnosHaBaHMe M aHA/IW3 Pa3/IMYHbIX IPUMEHEHUH 3J1eKTpo-
JABuraresieid (TpaHcopT, GBITOBBIE YCTPOHCTBA U AP.)

J/IeKTPOMArHuT-
Hasgd UHAYKIMS
(44)

OnsbiTel Papajes. fABieHue
3JIeKTPOMarHMTHONH WUHAYK-
uuu. [IpaBuso JleHua.
dnektporeHepaTtop. Cnoco6bl
MOJIy4YeHUs 3JIeKTPUYeCKOH
3HEepPruu. JJIEKTPOCTAaHIUU
Ha BO30OHOBJISIEMBIX UCTOY-
HHUKaxX dHepTruu

OnBITHI MO HCC/IeJOBAHUIO ABJIEHUA SﬂeKTpOMaFHHTHOﬁ UHAYK-
OUH: UCClieJOBaHHe U3MEeHEeHUU 3HaUYeHUs U HalpaBJIEHUA
UHAYKIUOHHOTI'O TOKa

Pe3sepBHOe Bpems (3 4)
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9 knacc (102 v)

TemaTu4ecKu
6JI0K, TeEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJIbHOCTH YYalUXCs
(Ha ypoBHe y4eGHBIX AelCTBUII)

Pa3zpen 8. Mexannueckue siBjieHus (40 4)

MexaHu4eckoe
JABHKeHH e

M CIIOCOGHBI €ro
onucaHus (10 4)

MexaHH4YeCcKoe IBHKEHUE.
MaTepuaJsibHas To4ka.
Cucrema orcuérta. OTHOCHU-
TeJbHOCTb MeXaHU4YeCKOro
JBY>KEeHUS.

PaBHOMepHOe npsMOJIMHEN-
Hoe JiBM>KeHUe. HepaBHOMep-
HOe MPsSMOJIMHENHOEe JIBUXKe-
Hue. CpeHsIs 1 MTHOBEHHas
CKOPOCTH TeJia IPU HepaBHO-
MEPHOM /JIBUXKEHUH.
YckopeHue. PaBHOyCKOpeH-
HOe NpsMOJIMHEeHHOe JBHUXKe-
Hue. CBo60OHOE najjeHue.
OnbiThl ['anuses.
PaBHOMepHOe JBUXXeHHE

0 OKpYy>KHOCTHU. [lepuon

M yacToTa o6paleHus.
JlunelHaa U yriaoBasi CKOpo-
cTu. lleHTpocTpeMUTebHOE
YCKOpeHHe

AHaJu3 1 06CyK/AeHHe Pa3JIMYHbIX IPUMEPOB MeXaHHUYEeCKOT0
JBHKEHUS.

O6cyx/eHHe IpaHUL, IPUMEHHMOCTH MOJieJIM «MaTepHuabHas
TOYKa».

OnucaHue MeXaHU4YeCKOro JBHKEHMS Pa3/IMYHBIMHU CHOCOGAMHU
(ypaBHeHUe, TabsMLA, rpadUK).

AHaJ/IM3 )KM3HEHHBIX CUTYallli, B KOTOPBIX IPOSABJISAETCS
OTHOCHUTEJIbHOCTb MEXaHUYeCKOIo JIBIKEeHHUS.

Ha6JtoieHe MeXaHMYeCcKOro JBMXKEHMS Tesla OTHOCHUTEJIBHO
Pa3HBIX TeJ OTCYETA.

CpaBHeHME NyTeH U TPAaeKTOPUH JBUKEHUS OJHOI'O U TOTO Ke
TeJsla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETA.

Ananus Tekcra l'asnsies 06 OTHOCUTENBHOCTH JIBHXKEHUS;
BBITIOJIHEHUE 33/JaHUH N0 TEKCTY (CMBICJIOBOE UTEHHUE).
OnpejiesieHre cpefjHEN CKOPOCTH CKOJIbXKeHHUsI 6pycKa WJIH JIBU-
>KEeHHS IIapHKa M0 HAKJIOHHOH MJIOCKOCTH.

AHanu3 U 06CyXKJeHUe CoCOO0B MPUOIMKEHHOIO ONpe/iesIeHNs
MTHOBEHHOUM CKOPOCTH.

OmnpesiesieHre CKOPOCTH PAaBHOMEPHOTO JBIKEHHUSs (IIapHKa

B ’KUJKOCTH, MO/IEJIH 3JIEKTPHUYECKOT'0 aBTOMOOHJIA U T. I1.).
OnpepiesieHre MyTH, TPONHJIEHHOTO 3a JAHHBIH MPOMEXYTOK
BpPEMEHH, U CKOPOCTH TeJIa 1o Irpadp UKy 3aBUCUMOCTH Ny TH
pPaBHOMEPHOI'0 JJBUXKEHHS OT BPEMEHHU.

06Cyx/ieHre BO3MOXKHBIX NMPUHLHUIOB JAeWCTBUS IPUOOPOB,
HU3MePSAIHUX CKOPOCTh (CNIHAOMETPOB).
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BbluKc/ieHHe NYyTH U CKOPOCTH NMPHU PaBHOYCKOPEHHOM IpPSIMO-
JIMHEUHOM /IBMXKEHUH TeJIa.

OnpejiesieHrde MPOWAEHHOr0 MyTH U YyCKOPEHMs JBHXKEHUS TeJia
1o rpaduKy 3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOI'O IPSMO-
JINHEWHOTO JIBHXKEHUS TeJIa OT BpEMEHHU.

OnpejiesieHde yCKOPEHUS TeJla IPU PAaBHOYCKOPEHHOM JIBHIKe-
HHHU 110 HAKJIOHHOH MJIOCKOCTH.

M3MepeHHe epro/ia M 4acTOThI OGpallleHHs TeJla 0 OKPYKHOCTH.
Onpe/iesieHre CKOPOCTH PaBHOMEPHOTI'O JIBMXKEHHUS TeJia

10 OKPY?KHOCTH.

PelleHre 3a/ja4 Ha onpejie/ieHHE KHHEMAaTHYECKUX XapaKTepHu-
CTHUK MeXaHUYeCKOTO0 JIBUXKEeHHUs Pa3/INYHbIX BU/IOB.
PacnosnaBaHMe U NPUOBJIKEHHOE ONKCAaHKE PAa3JIMYHbBIX BU/IOB
MeXaHUYeCKOro JIBMXKEHHS B IPUPO/ie U TEXHUKe (Ha IpuMepax
CBOGO/IHO MaJJAI0IUX TeJI, IBUKEHHUS )KUBOTHBIX, HEGECHBIX
TeJI, TPAHCIIOPTHBIX CPEJCTB U Jp.)

B3aumoaeiicTBue
Tesa (20 4)

[lepBhbIit 3ak0H HbroTOHA.
BTopoii 3akoH HproToHa.
Tpetuii 3akoH HproTOHA.
[TpuHLMI cynnepno3ULUU
CHJL.

Cusia ynpyrocTtu. 3aKoH
I'yka. Cusia TpeHus: cuia
TPeHUS CKOJIbXKEeHHS, CHUJIa
TpeHUs NOKOs, pyrue BUAbI
TpeHUs.

Cusia TAXKeCTU Y 3aKOH
BCEMHUPHOTO TATOTEHUA.
YckopeHue cBOH6OHOTO
najieHus. /[BU>KeHHe IJIaHeT

HabsroneHue U 06Cy»K/eHUe ONBbITOB C IBUXKEHHEM TeJla IPU
YMeHbLIEHUHU BIAUSHUS JPYTUX TeJl, IPeNATCTBYIOLUUX JBUXe-
HHUIO.

Ananuns Tekcrta ['annsiesa c onvMcaHUueM MbICJIEHHOTO 3KCIIEPU-
MEeHTa, 060CHOBBIBAIOIET0 3aKOH UHEPLIUHU; BBINIOJIHEHHE
3a/laHUH M0 TeKCTY (CMBICIOBOE YTEHUE).

O6¢cyK/leHHe BO3MOXXHOCTH BBINOJIHEHUS 3aKOHA HHEPIIUH

B Pa3/INYHBIX CUCTEMAX OTCYETA.

Ha6utofeHue u obcyx/JeHue MexaHUYeCKUX SIBJE€HUH, Mpo-
UCXOASALIUX B CUCTeMe OTcUéTa «Tesexxka» Npu eé paBHO-
MEPHOM U YCKOPEHHOM JBHKEHUH OTHOCUTEJIbHO KabuHeTa
u3uKH.

Jle¥icTBUSI C BEKTOPAMU CHJI: BbINTOJIHEHHE 3aIaHUM 1O CJI0XKe-
HUIO Y BBIYUTAHHUIO BEKTOPOB.
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IIpooonsicenue maobn.

TemaTu4ecKui
6JI0K, TeEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJIbHOCTH YYalUXCs
(Ha ypoBHe y4eGHBIX AelCTBUII)

Bokpyr CosHna. [lepBasa
KOCMHYecKasl CKOPOCTb.

HeBecoMocTb U eperpyskH.

PaBHOBecue MaTepraibHON
TOYKHU. AGCOJIIOTHO TBEpPJl0e
TeJsi0. PaBHOBecHe TBEpZLOTo
TeJla C 3aKpeNJIEHHON OChI0
BpalleHusi. MOMEeHT CUJIbI.
LleHTp Ts>KECTH

Ha6utoieHre 1/WiM NPOBeJIEeHUE ONBITOB, 1IEMOHCTPHUPYIOLIUX
3aBUCHMOCTb YCKOPEHH TeJla OT IPUJIO)KEHHOW K HEMY CHJIbI

M Macchl TeJia.

AHanu3 U 06bsICHEHHEe SIBJE€HUH C UCNOJIb30BAHUEM BTOPOIO
3akoHa HproToHa.

PemeHue 3a/1a4 ¢ UCIIOJIb30BAHUEM BTOPOro 3aKoHa HbloToHa

Y IIpaBUJIA CJIOXKEHUS CUJL

OnpepesieHHe )KECTKOCTU NIPYKUHBL.

AHa/IM3 cCUTyal Uy, B KOTOPBIX HAGJI0AI0TCS yipyrue aedop-
MalliH, U UX 00'bsICHEHHE C HCII0JIb30BaHUEeM 3aKoHa ['yka.
PemeHue 3a/ja4 ¢ MCNo0JIb30BaHUEM 3aKoHa ['yka.
HccsiejoBaHre 3aBUCHMOCTH CHUJIbI TPEHUS CKOJIbXKEHHUS

OT CHUJIBI HOPMAJIbHOTO AaByieHus. O6Cyx/ieHre pe3ybTaToB
Hccael0BaHUS.

OnpepesieHue Ko3bdpueHTa TPEHUS CKOJIbKEHUS.

H3mepeHue cUJIbI TPEHUS TOKOS.

Pemrenuve 3azia4y ¢ UCHOIb30BaHUEM GOPMYJIbI JJIsl CUJIbI TPEHUS
CKOJIbXKEHHUSI.

AHanu3 BMXKEHUS TeJsl TOJIbKO MO/, JeHICTBUEM CHJIbI TsDKe-

CTU — CBOOO/IHOTO A eHus.

O6bsICHEHVe HE3aBUCUMOCTH YCKOPeHUsI CBOOOLHOTO MaJeHus
OT Macchl TeJa.

OLieHKa BEeJIMYUHBI CUJIbI TATOTEHUS, e CTBYIOLEH MEX Ay
JABYMs TesJlaMU (JJ11 pa3HbIX Macc).

AHanus JBHKeHUs HeGeCHBIX TeJl MoJ AeHCTBUEM CHUJIbI TATOTe-
HUA (C UCIOIB30BaHMEM JIOTIOJHUTENbHbIX UICTOUHUKOB HHOOP-
MaLuHn).
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PeleHue 3a/ja4y ¢ UCMO/Ib30BaHUEM 3aKOHA BCEMUPHOIO TATrOTe-
HUS U GOPMYJIBI ISl pacYéTa CUJIbI TSXKECTH.

AHaJIN3 OPUTHHAJIBLHOT'O TEKCTA, OMUCHIBAOLIETO MPOSIBIEHHUS
3aKOHa BCEMUPHOIO TATOTEHHUs; BbINOJHEHHE 3aJJaHUi 110 TeK-
cTy (CMBICJIOBOE YTEHHE).

Ha6srosenue U o6cyxieHe ONBITOB IO U3MEHEHHIO Beca TeJia
IIPU YCKOPEHHOM JIBHXKEHHH.

AHa/u3 yc/10BHH BOSHUKHOBEHHSI HEBECOMOCTH U Iepe-
rPy3KH.

PelreHue 3314 Ha ONpeJieJieHHe Beca TeJjla B PasIMYHbIX
YCJIOBHUSIX.

AHasu3 cuJ1, AeHCTBYIOIIUX Ha TeJlo, IOKOsIIleecs: Ha OIope.
OmnpesesieHUe LeHTPA TSHXKECTH Pa3JIMYHbBIX TeJl

3akoHBbI coXpa-
HeHuA (10 4)

HWmMnysbc Tesa. UsMeHeHue
nuMnyJabca. UMnyJsibc cubl.
3aKOH COXpaHeHUs UMITYJIb-
ca. PeakTUBHOE JIBI>KEHHUE.
MexaHuueckasi pa6oTa u
MOIIHOCTb. PaboTa cun
TAXECTH, yIIPYrOCTH, Tpe-
HUA. CBSI3b JHEPTUH U pa-
6OTHI.

l—IOTeHLU/IaJIbHaH SHeprud
TeJsia, IOAHATOro HaJ NNoBepXx-
HOCTbIO 3eMJIH. [loTeHI[HaJIb-
Hasl SHEePrUsl CKAaTOU Npy-
KHUHBI.

Kuneruueckast aneprusi.
TeopeMa 0 KHHETHUYECKOU
3HEpruu.

Hab6sroeHue U 06CyK/ieHHe ONBITOB, IEMOHCTPUPYIOIIHUX
nepejadyy UMITyJIbca NP B3aUMOJeHCTBUH TeJI, 3aKOH COXpaHe-
HUS UMITyJibca NPH abCOIIOTHO YIPYroM U HEyNIpyroM B3auMO-
NEeNUCTBUH TeJl.

AHaJ/u3 cUTyal i B OKpYy»Kalollel >KU3HU C UCITOJIb30BAHUEM
3aKOHA COXpPaHEHHUSsI UMITYJIbCa.

Pacrno3HaBaHue sIBJIeHUSI PEaKTHUBHOTO JABIKEHUS B NPUPOJe
u TexHuke (MC — 6uoJsiorus).

[IpuMeHeHMe 3aKOHA COXpaHEHUsI UMIyJIbCa JJIsI pacyéTa
pe3yJIbTaTOB B3aUMOJEeHCTBUA Tes (Ha MpuMepax HeyIpy-

roro B3aMMO/JIeCTBHs, yIPYTOro IeHTPaJbHOT0 B3aUMO-
JAeNCTBYUA ABYX OJJTMHAKOBBIX TeJl, 0/JHO U3 KOTOPbIX HEMOJ-
BUXKHO).

Pemrenue 3aa4 c MCITOJIb30BaHMEM 3aKOHA COXpPaHEHUs UM-
nyJibca.

OnpefiesieHre paboThbl CHJIbI YIIPYTOCTH MPU MO bEMeE Irpy3a

C UCIOJIb30BaHHWEM HENOABHXKHOTO U MOABUXKHOI'0O 6JIOKOB.
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IIpooonsicenue maobn.

TemaTu4ecKui
6JI0K, TeEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJIbHOCTH YYalUXCs
(Ha ypoBHe y4eGHBIX AelCTBUII)

3aKOH COXpaHEeHUs MeXaHHU-
4YeCKOU sHepruu

HN3MepeHUue MOLIHOCTH.

M3MepeHre MOTEHUHAJIBHOW 3HEPTUH YIIPYyro AedopMUpPOBaH-
HOH NpYKHUHBL.

M3MepeHHe KHHETHYECKOW 3HEPruHu TeJsa 1o AJMHe TOPMO3HOT0
My TH.

JKclepMMeHTa/JbHOEe CpPaBHEHHME HW3MeHEHHs NOTeHIHMaJbHOM
YU KMHeTHYeCKOUW 3Heprui Tesa MpU ABUKEHHUHN 110 HAKJIOHHOU
MJIOCKOCTH.

JKCIepUMeHTaJlbHas IpOBepKa 3aKOHa COXpaHeHHsI MeXaHHu4ve-
CKOM HEPTUHU NPU CBOGOJHOM NaIeHUH.

[I[puMeHeHHe 3aKOHA COXpAaHEHUsI MeXaHU4YeCKON 3Hepruu
JJIs1 pacyéTa NOTeHIMaJIbHOM M KMHEeTUYeCKON 3Heprui Tesa.
PemreHue 3a/ja4 ¢ UCMOJIb30BaHMEM 3aKOHA COXpaHeHUs MeXa-
HHU4YeCKOH 3Hepruu

Pa3gesn 9. MexaHu4ecKHe KoJieGaHUs M BOJIHBI (15 )

MexaHu4YecKue
Kosie6anu4 (7 4)

KosnebaTesnbHOe ABHXEHHUE.
OCHOBHbIe XapaKTepUCTUKHU
KoJIeGaHHUU: TepPUO/, YaCTOTa,
aMmminTyza. MatemaTtude-
CKUH U NPY>KUHHBIA MasiTHU-
ku. [IpeBpaleHre sHepruu
MpHY KoJieGaTeJbHOM JIBHKe-
HUH.

3aTyxarolue Koje6aHUA.
BbIHYy»X/leHHble KoJleb6aHUsl.
PesonaHc

Ha6uroeHue Kosie6aHU# N0J AeHUCTBUEM CUJI TSXKECTH U yIpy-
rOCTH U O6Hapy>KeHHe NM0JL0GHbIX KOJIEGAHUM B OKpY KalolleM
MHDpe.

AHasin3 KoJsie6aHUM rpy3a Ha HUTH U Ha Ipy»kuHe. OnpejesieHne
YacTOThI KOJIeGaHUH MaTeMaTHYECKOT0 U MPYKUHHOTO MasiTHH-
KOB.

HaGusrozjeHre U 06'bSICHEHUE SIBJIEHUS pe30HAHCA.
HccnenoBanre 3aBUCHMOCTH IepHo/ia KOJIeGaHUH MO/IBEIIeHHO-
ro K HUTH I'py3a OT JJIMHBI HUTH.

[IpoBepka HE3aBHCHMOCTH Iepuoja KosebGaHUH rpy3a, nojBe-
LIEHHOTO K JIEHTE, OT MacChl rpy3a.
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Ha6uroienre 1 o6cy>kJjeHre ONbITOB, ,EMOHCTPUPYIOLUX
3aBUCHUMOCTb MepruoZia KoJebaHUU MPY>KUHHOTO MassTHHUKA

OT MacChl I'py3a U KECTKOCTH NPY>KUHBI.

[IpuMeHeHHe MaTeMaTHUYECKOI0 U NPYKUHHOTO MasATHHKOB

B KaueCTBe MOJieJiel 1J1s1 ONMHCAaHUA KOJleGaHUH B OKPY»KaK1eM
MHUpe.

PemeHue 3a/1a4, CBI3aHHbBIX C BIYMCJIEHHUEM UJIM OLIEHKOH
4JacToThl (mepuoja) KosieGaHu

MexaHu4YecKue
BOJIHEBI. 3BYK
(84)

CBolicTBa MeXaHUYECKUX
BoJIH. /lsinHa BoJIHBL. Mexa-
HUYEeCKHe BOJIHbI B TBEPAOM
TeJie, CeHCMUYECKHE BOJIHBI.
3Byk. [poMKOCTb 3ByKa

U BbIcOoTa TOHA. OTpakeHue
3ByKa. UH}pas3Byk U yibTpa-
3BYK

OGHapy»KeHHe U aHAJIN3 BOJIHOBBIX IBJIEHHUH B OKpYy»KalolleM
MHUpe.

Hab6sioieHre pacnpocTpaHeHUs MPOJOJbHBIX M IONEepPedHbIX
BOJIH (Ha MoJesN) U OGHapy>KeHHe aHaJIOTUYHBIX BU/IOB BOJIH
B IIpupo/ie (3ByK, BOZISIHbIE BOJIHBI).

BbluKc/ieHre JJIMHBI BOJIHBI U CKOPOCTH PacHpoCTpaHeHUs
3BYKOBBIX BOJIH.

JKcreprUMeHTa/JbHOE Olpe/ie/ieHHe IPaHUI] YacCTOThI CAbIIINMBIX
3BYKOBBIX KOJIe6aHU .

Ha6J1to/ieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTHI (B TOM
YHCJle C UCTIOJb30BaHUEM MY3bIKaJbHbIX HHCTPYMEHTOB).
Ha6utoieHre u 06bsiCHEHHE SIBJIEHHUA aKyCTHUYeCKOro pe3o-
HaHca.

AHaJ/IM3 OPHUTHHAJIBHOTO TEKCTA, NOCBSALEHHOTO UCII0JIb30Ba-
HUIO 3ByKa (MJIH yJIbTPa3ByKa) B TEXHUKE (3XO0JIOKALH,
YJAbTPA3BYK B MeJUIIMHE U [JIP.); BBIIIOJHEHHE 3aJJaHUH 110 TEK-
cTy (CMBICJIOBOE YTEeHHE)

Pasaesn 10. d1eKTpOMarHMTHOeE MoJie ¥ 3JIeKTPOMarHuTHbIe BOJIHBI (6 1)

JJIeKTPOMArHuT-
Hoe moJie

3ﬂeKTpOMaI‘HI/ITH06 mnoJie.
3ﬂeKTp0MaFHI/ITHbIe BOJIHBI.

HOCTpOGHI/Ie paCCY)K/.'LeHIdﬁ, 060CHOBbIBalOLLlI/IX B3aMMOCBA3b
3JIEKTPHUYE€CKOI'O UK MarHuTHOro noJiem.




9¢

ewwedlodu senoged seHdawud|]

IIpooonsicenue maobn.

TemaTu4ecKui
6JI0K, TeEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJIbHOCTH YYalUXCs
(Ha ypoBHe y4eGHBIX AelCTBUII)

U 3JIeKTpoMar-
HUTHbIE BOJIHBI
(64)

CBOMCTBA 3/IEKTPOMArHuT-
HbIX BoJiH. llIkana ajiekTpo-
MarHUTHBIX BOJIH. Ucniosib30-
BaHUE 3JIEKTPOMAarHUTHBIX
BOJIH /)11 COTOBOM CBSI3H.
JJleKTpoMarHuTHas Npuposa
cBeTa. CKOPOCTb CBeTa.
BosiHOBBIE cBOMCTBa cBeTa

JKCIepHMeHTa/IbHOE U3y4YeHHe CBOMCTB 3JIEKTPOMAarHUT-
HBIX BOJIH (B TOM 4HCJIe C IOMOLIbI0 MOGUJIBHOTO TeJle-

¢dona).

AHa/nN3 PeHTreHOBCKUX CHHMKOB 4YeJI0Be4YeCKOoro opra-
HHU3Ma.

AHaJ/IM3 TEKCTOB, ONUCHIBAIOIUX IPOSIBJIEHUS 3JIEKTPOMAarHuT-
HOT'0 M3JIy4eHUs B IPUPO/ie: )KUBble OPTaHU3MBbl, U3/Iy4eHHUST
HebeCHBIX TeJl (CMBICJIOBOE YTEHHUE).

PacnosHaBaHMe M aHA/IW3 Pa3/IMYHbIX IPUMEHEHUH 3J1eKTpo-
MarHUTHBIX BOJIH B TEXHHUKE.

PemleHue 3aj1a4 ¢ UcnoJsib3oBaHueM GpopMys Al CKOPOCTH
3JIeKTPOMarHUTHBIX BOJIH, JJIMHbI BOJHBI U YaCTOTHI

cBeTa

Paspes 11. CBeToBble ABAeHus (15 4)

3aKoHBI pacnpo-
CTpaHeHHUsl CBeTa
(64)

HcToyHuku cBeTa. JlyueBas
Mo/JeJsb cBeTa. [IpAMonHel-
HOe pacnpocTpaHeHHe CBeTa.
3armeHnus CosHua u JlyHbl.
OTpaxkeHue cBeTa. [ls10cKOe
3epKaJio. 3aKOH OTpaKeHHUs
cBeTa.

IIpesoMmyieHMe cBeTa.

3aKkoH npeJIoOMJIEHUS CBeTa.
[TonHOe BHyTpeHHee oTpaxe-
HUe cBeTa. Mcnosib3oBaHUe

Ha6uto1eH1e ONBITOB, IEMOHCTPUPYIOIIUX SIBJIEHHE PSIMOJIH-
HEHWHOTO pacnpocTpaHeHUs cBeTa (BO3HUKHOBEHUE TEHU U IMOJIy-
TEeHH), U UX UHTepIpeTanus C UCMOJIb30BaHUEM MOHATHUSA
CBETOBOTO Jiyya.

O6bsiCHEHHE U MOJIeJIMPOBAaHUE COJTHEYHOTO U JIYHHOTO 3aTMe-
HUH.

UccnenoBaHre 3aBUCUMOCTH yrJjla OTPaXKEHUsI CBETOBOTO Jiy4a
OT yTrJia aieHUs.

W3y4yeHHe CBOMCTB N306pakeHHUs B IIJIOCKOM 3epKaJie.
HaGatoeHue ¥ 06'bsICHEHHE ONBITOB 110 MOJYyUYeHUI0 U306paxe-
HUH B BOTHYTOM U BbINYKJIOM 3epKaJjiaX. Ha6/toieHue U 06bsic-
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BHYTPEHHEro OoTpa*KeHud
B OIITHUYECKHUX CBETOBOAAX

HeHHe OIbITOB N0 MPeJIOMJIEHHUIO CBETAa Ha IPaHUILle Pa3IUYHbBIX
cpeji, B TOM YKCJIe OMBITOB C MOJHBIM BHYTPEHHUM OTpPa*KeHHEM.
HcciejoBaHre 3aBUCUMOCTH yTJIa IPeJOMJIeHUs OT yTJia
NnaZieHysl CBeTOBOIO JIy4ya Ha FPaHULe «BO3YX—CTEKJIO».
Pacrno3naBaHue sIBJIEHUH OTpaXKeHHs U MpesOMJIeHHs] CBeTa

B IOBCEIHEBHOM >XM3HU. AHA/IU3 U 00'bICHEHHUE SAIBJIEHUS
ONTUYECKOT0 MUPaXKa.

Pewrenve 3a7jad c UCNOJIb30BaHUEM 3aKOHOB OTpaXKeHUs

U IpeJIOMJIEHUS CBEeTa

JIMH3BI U ONTH-
YecKHe Npru6opbl
(64)

JIuH3a, X0/ Jiydyel B JIMH3E.
OnTuyeckas cucTema.
OnTuyeckue NpUOOPHI:
doToannapat, MUKpOCKON

U TeJsiecKoIl ['J1a3 Kak onTH4Ye-
CcKad cucreMa. bin3opykocTb
U 1aJIbHO30PKOCTb

[TosiyyeHre U306paKeHUH C TOMOILbI0 COOMPAIIIEN U pacceu-
BaloIleH JIMH3.

OnpegeneHre GOKYCHOro pacCTOSSHUS M ONTHYECKOH CHJIbI
cobuparolei JIMH3BbI.

AHa/iM3 yCTpOUCTBA U NPUHLMIA JeWCTBUSA HEKOTOPBIX ONTHYe-
CKHUX NIPUOOPOB: poToannapara, MUKpPOCKOIIA, TeJIeCKomna

(MC — 6uoJiorusi, aCTpPOHOMUS ).

AHanu3 siBJeHUH 6JIM30PYKOCTH U JaJIbHO30PKOCTH, MPUHIIUIIA
neuctBus oukoB (MC — GuoJsiorus)

Pa3noxeHue
6eJjIoro cBeTa
B cniekTp (3 4)

Pa3siokeHue Gesioro cBeta
B criekTp. OnbITel HbloTOHA.
C/10)keHMe ClIeKTpaJIbHbIX
uBeTOB. /lucnepcus cBeTa

Ha6uroieHue 1o pa3/ioxkeHHI0 6eJIoro cBeTa B CIEeKTp.
Ha6utoieHre 1 06'bsICHEHHE OIBITOB MO MOJy4eHHI0 6es10ro
CBeTa IPH CJI0KEHUHU CBeTa PAa3HBIX LIBETOB.

[IpoBesieHHE U OG'bSICHEHHE ONBITOB M0 BOCIPUSATHIO LBETA
NpeJMeTOB NPU UX HAGJII0J€HUU Yepe3 IBETOBble GpUIbTPHI
(LBETHBIE OYKH)

Paspaen 12. KBaHnToBble sAABjaeHUs (17 4)

Hcnyckanue
U NOTJ/IOIeHNe

OnwiThl Pe3epdopa u niaHe-
TapHasi MoJieJib aToOMa.

O6cyxeHue e onbIToB Pesepdopaa mo nccieoBaHUIO
aTOMOB, BBIZIBHKEHHE TUIIOTE3 O BO3MOXKHBIX pe3yJibTaTaxX
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Oxonuarnue maoii.

TemaTu4ecKui
6JI0K, TeEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJIbHOCTH YYalUXCs
(Ha ypoBHe y4eGHBIX AelCTBUII)

CBeTa aToMOM
(44)

Mogesns aTtoMma bopa. Ucny-
CKaHMe U IorJIolleHue CBeTa
atomoM. KBaHTHI. J/InHelya-
Thle CIeKTPbI

ONBITOB B 3aBUCUMOCTH OT IpeJIoJaraeMoro CTpoeH!Usl aTOMOB,
dopmMysiupoBaHUe BBIBOJIOB U3 PE3YJIbTATOB ONbITOB.
O6cy/eHrue NMPOTUBOPEYUN MJIaHETAaPHOW MOJIEJIM aToMa

Y OCHOBaHMH JJj1a runoTe3nl bopa o cTannoHapHBIX 0pOUTAX
3JIeKTPOHOB.

Hab6urojeH1e CIJIOMIHBIX U JIMHEHYaThIX CIEKTPOB U3JIyYeHHUs
pas/IMYHbBIX BeljecTB. O6bsiICHEHHE JIMHEHYaThIX CIEKTPOB
HU3JIy4eHUs

CtpoeHue
aTOMHOrO sA/pa
(64)

PaguoakTuBHOCTB. Anbda-,
6eTa- ¥ raMMa-U3JIydeHHUs.
CTpoeHHe aTOMHOTO fA/pa.
HyksioHHas MoJesb aTOMHOI'O
aapa. Usotonbl. PagroakTrs-
Hble npeBpalleHusd. [lepuon
noJsiypacnajia.

JleficTBUS paJiInOaKTUBHBIX
U3JIy4YeHUH Ha KUBbIe
OpraHu3Mbl

06cyx/jeHre BO3MOXKHBIX TUIIOTE3 O MO/JeJISIX CTPOEHHU s/ipa.
OnpejiesieHre cocTaBa fjep M0 3aJaHHBIM MacCOBBIM U 3aps/o0-
BbIM YHCJIaM U 110 NOJIOKEHUIO B IEPUOANYECKON CUCTEeMe
anemeHTOB (MC — XumMus).

AHaJIM3 U3MeHeHMUs COCTaBa s/ipa U ero MoJ0KeHHus

B NEPUOAUYECKON CUCTeMe NPU d-paJjHO0aKTUBHOCTH

(MC — xumus).

HccnenoBanre TpeKoB A-4acCTHI] 10 TOTOBBIM GpoTOrpadpusam.
OGHapyXeHHe U U3MepeHHe paJHallMOHHOro GoHa C MOMOIIbIO
JI0O3UMETPA, OlleHKa ero MHTEHCUBHOCTH.

AHaM3 6M0JIOrNYECKUX U3MEHEHUH, TPOUCXOASALINX MO/
JelCcTBUEM pPaZjuOaKTUBHBIX U3aydyeHuil (MC — 6uosiorus).
HWcnosb30BaHMe paiMOAaKTUBHBIX U3/IyYeHUH B MeJULIMHE

(MC — 6uoJiorus)

ApepHblie
peakuuu (7 4)

fAnepHble peakiuU. 3aKOHBI
COXpaHeHHs 3aps0BOro

Pewienue 3a4a4 C UCIIOJIb30OBAHHWEM 3aKOHOB COXpaHEeHUdA
MaCCOBbIX U 3apAAO0BbIX YUCEJI Ha onpejesieHre pe3yJibTaTOB
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1 MacCOBOTI0 YUceJs. JHePrus
CBSI3U aTOMHBIX A7ep. CBA3b
Macchl M 9Hepruu. Peakuuu
CHHTe3a U JleJIeHUs sjep.
Hctounuku sHepruu CosHIA
U 3BE3/I.

fApepHas sHepreTuka

sJlepHbIX peaKIWi; aHaJu3 BO3MOXXHOCTH HJIM HEBO3MOXXHOCTH
AepHOHN peaKUH.

OLieHKa 3HEPryuu CBsI3U sIIEp C UCIOJIb30BaHHEeM GOPMYJIbl
JHHINTEHHA.

O6cyx/ieHHe epClIeKTUB UCII0JIb30BaHUs YIIPABJISIEMOTO
TEepMOsIIEpHOTO CUHTE3a.

O6cyK/ieHHUe MIPEeUMYIIEeCTB U 3KOJIOTHUYECKUX TPOGIEM,
CBSI3aHHBIX C siiepHOU aHepreTukou (MC — skostorus)

IloBTOpPUTEIBHO-06061AI0MUI Moy b (9 4)

Cucremarusanus
U 000061eHHe
NpeAMeTHOr o
coJlep>KaHus

U OIBITA Jles-
TeJIbHOCTH,
NpHUOGPETEHHOTO
MPU U3yYEeHUH
BCEro Kypca
dusuku

060611eHHEe COEPKAHUS
KK 00 U3 OCHOBHBIX
pasziesioB Kypca QpU3HKU:
MeXaHU4YeCKUe, TEeIJ0BbIE,
3JIeKTPOMarHuTHbIE, KBAHTO-
Bbl€ sIBJIEHUS.

HayyHblil MeTO/i TO3HAHUSA U
ero peasiusanus B pusuve-
CKHMX HCCJIeJOBAaHUSX.

CBs3b GU3UKU U COBPEMEH-
HbIX TEXHOJIOTUH B 06J1aCTH
nepejadyv UHGOpPMaIUH,
SHepreTUKe, TPAHCIIOPTE

BeinosiHeHHEe Y4eOHBIX 3aJlaHUH, TPEOYIOLIUX JeMOHCTpanuu
KOMIIETEHTHOCTEH, XapaKTepHU3YIIIUX eCTECTBEHHOHAYYHYIO
rpaMOTHOCTb:

6 MIpYMEeHEeHUs MOJyYeHHbIX 3HAaHUU /151 HAYyYHOT0 00'bsSICHEHUS
dusnyeckux sBJIEHUN B OKpy»Kalollel Npupoze U NOoBCeJHEB-
HOU ’KM3HU, a TaK)Ke BbISIBJIEHUs] QU3UYECKUX OCHOB psijla
COBpeMEHHbIX TEXHOJIOTHUH;

6 MpUMeHEeHUs] 0CBOEHHbIX 3KCIIePUMEHTANbHBIX YMEHUU [
uccaeo0BaHUs PU3UUECKUX SIBJIEHUH, B TOM YHCJIe JJIs
MMPOBEPKU I'MNIOTE3 U BbISIBJIEHUS 3aKOHOMEPHOCTEH.

Pemenue pacyéTHbIX 33124, B TOM YU CJIE NTPENOIAaraoimux

KUCIO0JIb30BaHUE GU3NYECKOU MOJIeIM U OCHOBAaHHBIX HA COJlep-

»)KaHUM Pa3JIMYHbIX pa3/iesloB Kypca GHU3UKHU.

BbinosiHeHUE U 3alMTa FPYNIOBbIX UJIU UHAWBUYAJIbHBIX

MMPOEKTOB, CBAA3AHHBIX C COJIEp>KaHHUEM Kypca GU3UKU
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