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Pa6ouyasi mporpamMa no ¢u3nKe Ha ypOBHE OCHOBHOrO OGIIEro
0o6pa3oBaHUs COCTaBJieHA Ha OCHOBE MOJIOKEHUNW M TpeOGOBaHUU K
pe3yJibTaTaM  OCBOEHMs Ha  0a30BOM  YpOBHE  OCHOBHOH
oGpasoBaTeJIbHOW MPOTrpaMMbl, IpeJiCTaBJIeHHbIX B PejiepaJibHOM ro-
CyJapCTBEHHOM 00pPA30BaTe/IbHOM CTaH/ApPTe OCHOBHOI'O OGIIEro 06-
pasoBaHus (PI'OC 000), a Takxe ¢ yyéToM [IpuMepHON nMporpamMMbl
BocnuTaHus U KoHlenuuu npemnojiaBaHusl yueoHoro npeamera «du-
3UKa» B 00pa3oBaTeJbHbIX opraHusanusax Poccuiickoit degepanuu,
peasu3yroLUX OCHOBHbIE 06111e06pa3oBaTe/IbHbIe IPOTrPaMMBbl.

NOACHUTENBHASA 3AMNMUCKA

CopneprkaHue [IporpaMMbl HanpaByeHO Ha popMUpOBaHUE ecTe-
CTBEHHO-Hay‘{HOﬁ rpaMOTHOCTHU y4YallUXCAd W OPraHU3alUI0 HU3Y-
YyeHUs1 PU3UKHU Ha JesATeJbHOCTHON ocHOBe. B Hell yyUThIBarOTCA
BO3MOXXHOCTH NpeJiMeTa B peasus3anyuu Tpeb6oBanut ®Iroc 000
K IIJIaHUPYEMBbIM JIMYHOCTHBIM W MeTallpeJMeTHBbIM pe3yJibTaTaM
o6yquI/m, a TaKXXe MeXMnpeaMeTHbIEe CBA3HW €eCTECTBEHHO-HAYYHbBIX
y4eOHBIX NIPeIMETOB Ha YPOBHE OCHOBHOT'O 06IIero o6pa3oBaHUs.

B nporpamMMe onpeseasiloTCSI OCHOBHBIE LleJIM U3y4eHUs] GU3UKHU
Ha YpOBHE OCHOBHOT'O 00IIero o6pa3oBaHus, JIAHUPyeMble pPe3yJib-
TaTbl OCBOEHHA KypcCa (l)I/ISI/IKI/I! JINYHOCTHBIE, MeTallpeJMeTHbIE,
npegMeTHble (Ha 6a30BOM ypOBHE).

[IporpaMMa ycTaHaBJ/IMBaeT paclpefiejleHHe yye6HOro mMarepuasa
1o rojaM o6ydeHHs (10 KJaccaM), pejJiaraeT NpUuMepHYIo MoCae0-
BaTeJIbHOCTb U3y4YeHUs TeM, OCHOBAaHHYIO Ha JIOTUKe pa3BUTHUA NIpeJi-
MEeTHOTO COZlepKaHUs U y4yéTe BO3PAaCTHbIX 0COGeHHOCTEeH yyaluxcs,
a Takke NpUMepHOe TeMaTH4yecKoe MJIaHUpPOBaHUE C YKa3aHHEM KO-
JINYeCcTBa 4acoB Ha M3y4eHHe KaXKJ0H TeMbl U IPUMepPHOH XapaKTepH-
CTUKOM y4eOGHOH JieATeJbHOCTH Yy4alllUXCcs, peajn3yeMod IpH HU3y-
YEeHUHU 3TUX TEM.

[IporpaMma MokeT ObITb HCIOJIb30BaHA YYUTENSIMH KaK OCHOBA
JUIS1 COCTaBJIEHHS] CBOUX pabouyux nmporpamm. [Ipu paspaboTke pabo-
yel mporpaMMbl B TeMaTH4YeCKOM IIaHUPOBAHHUMU [JIOJKHbI ObITh
y4TeHbl BO3MOXXHOCTH MCHOJIb30BaHHUSA 3JIEKTPOHHBIX (LMPOBBIX)
06pa3oBaTe/JIbHbIX PECypcoB, SBJAIOLIMXCA y4eOHO-MeTOJHUYeCKHU-
MU MaTepuajaMUu (My/JbTUMeJUHHBIE NPOTrpPaMMBbl, 3JIEKTPOHHBIE
y4eOHUKH W 33JJaYHUKH, 3JIEKTPOHHble OUOJIMOTEKH, BUPTyaJbHbIE
JIabopaTOpPHH, UTIPOBble MPOrpaMMbl, KOJJIEKLHUU LUPPOBBIX 06pa-
30BaTe/JIbHBIX PECYypCcOB), peaJU3yoIIUX JUAAKTUYECKHE BO3MOXK-
Hoctu UKT, comepkaHHe KOTOPBIX COOTBETCTBYET 3aKOHOJATEsb-
CcTBY 06 06pa30BaHUU.

PaGoyass mporpamMMa He CKOBBIBAeT TBOPYECKYI0 HMHHULHUATUBY
yuuTesed W TOpesoCTaBJjsseT BO3MOXKHOCTU [Jis peasr3aluu
pPa3JIMYHBIX METOAUYECKUX IOJX0L0B K IpenoJaBaHuio GU3UKHU N1PU
YCJIOBUH COXpaHEHU s 06513aTeIbHOU YacTH CoZeprKaHUs Kypca.




ObLLIAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA «®U3UKA~

Kypc ¢usukn — cucteMoo6pasyouni s eCTeECTBEHHO-HAYYHBIX
y4eOHBIX NPeAMETOB, NOCKOIbKY GU3NYECKUE 3aKOHBI JIEKAT B OCHO-
B€ MPOILECCOB U IBJIEHU MY, N3y4aeMbIX XUMUEeH, 6BUO0JIOTUEN, aCTPOHO-
Muel U pusryeckoi reorpadpueil. Pusuka — 3TO Npe/IMeT, KOTOPbIH
He TOJIbKO BHOCUT OCHOBHOH BKJIaJi B €CTECTBEHHO-HAY4YHY0 KapTUHY
MHPa, HO U NIpeioCTaBJisieT HauboJlee sicHble 06pa3Libl IPUMeHEeHUs
HAy4YHOT0 MeTo/ia I03HAaHMU4, T. e. Cllocoba MoJIy4yeHHs JJOCTOBEPHBIX
3HaHUM o Mupe. HakoHel, pu3snka — 3To nNpeJMeT, KOTOPbIN HAPALY
C JPYTUMU eCcTeCTBEHHO-HAy4YHbIMH IpeJMeTaMH /J0JKeH [JaTh
LIKOJIbHUKAM Ipe/icTaBJeHre 06 yBJIeKaTeJbHOCTU HAyYHOTr 0 HCCIe-
JIOBaHUS U PaZloCTH CAMOCTOSITE/IbHOI'O OTKPbITUSI HOBOT'O 3HAHUS.

OnHa U3 rJ1aBHBIX 33/1a4 GU3UYECKOT0 06PAa30BaHUS B CTPYKTYype
o6uiero o6pa3oBaHusl COCTOUT B GOPMHUPOBAHUN €CTECTBEHHO-HAy4-
HOU rpPaMOTHOCTH U MHTepeca K HayKe y OCHOBHOM Macchl 06y4aro-
LUXCSI, KOTOpble B JajbHeHIIeM OYAyT 3aHAThI B CaMbIX pa3HO-
06pa3HbIX chepax JesaTesbHOCTH. Ho He MeHee BaKHOM 3a/1a4eli siB-
JIieTCS BBISIBJIEHHE U MOJrOTOBKA TaJIAHTJIMBBIX MOJIOJbIX JIOJIEN
JAJ1s1 TPOJIOJIPKEHUSI 06pa3oBaHus U AajbHelIel npodeccruoHa b-
HOU [1eITeJbHOCTH B 06J1aCTH €CTEeCTBEHHO-HAYYHbIX HCCJIEJ0BaHUMN
H CO3J]JaHUH HOBBIX TeXHOJIOTHH. COrjlacCHO NPUHATOMY B MeXX/yHa-
POZHOM COOOIIEeCTBe onpeseneHu0, «EcTecTBEeHHO-Hay4YHas rpa-
MOTHOCTb — 3TO CIIOCOGHOCTD YeJloBeKa 3aHUMaTb aKTHUBHYIO I'Pa-
JAHCKYIO O3UIHIO 10 0611 eCTBEHHO 3HAa4YUMbIM BOIIpocaM, CBs3aH-
HBIM C eCTeCTBEHHbIMH HayKaMH, U ero roTOBHOCTb UHTEpPecoBaTbCs
eCcTeCTBEHHO-HAay4YHbIMU HJesAMH. HaydyHO TrpaMOTHBIM 4YeJloBeK
CTPEMUTCH y4aCTBOBATb B apryMeHTHPOBAaHHOM 06 Cy»K/IeHHUU N1PO-
6J1eM, OTHOCAIIIMXCA K €eCTeCTBEHHBIM HayKaM U TeXHOJIOTUSAM, YTO
TpebyeT OT HEero cJeJyMX KOMIIeTEeHTHOCTEH:

—Hay4HO OO6'bAACHATD SABJIEHUS,
—OILIeHUBATh U MOHMMATb OCOGEHHOCTH HAay4YHOI'O HCCJe0BaHHS,
—MUHTepHpeTHpPOBaTh JaHHble U MCIOJIb30BaTh Hay4yHble JOoKa3a-

TeJIbCTBA JJIA 10JIy4YeHH s BbIBOJLOB.»

W3ydyeHne GU3MKU CIOCOGHO BHECTH pellaroliydil Bkaasg B opmu-
poBaHUE eCTEeCTBEHHO-HAYYHOM IPaMOTHOCTH 06YYaIOIIUXCS.

LUEN U3YHEHMA YYEBHOI O NPEAMETA «®U3NKA~

Lesnu nsyyenus GprU3MKU Ha yPOBHE OCHOBHOTI'O 0611ero o6pa3oBa-
HUSA onpefesieHbl B KoHIlenuu npenojaBaHus yyebHoOro npeaMmeTa
«®Dusuka» B 06pasoBaTebHbIX Opranusanuax Poccuiickoit @enepa-
LM, peaIM3yI0LINX OCHOBHBIE 06111e06pa3oBaTebHble IPOrPaMMBbl,
yTBepKAEHHOH peweHueM Kosiernu MUHHUCTEpPCTBA NPOCBELIEHUSA
Poccuiickolt ®enepanuu, npotokoi ot 3 ekadps 2019 r. Ne [TK-4BH.



[esu usydyeHusi GU3UKU:

—IpuoGpeTeHHe UHTEpPeca U CTPEMJIEHUs OOYYAIOUUXCS K Hay4d-
HOMY H3Y4YEHUIO NPHUPO/Ibl, Pa3BUTHE HX HHTEJJIEKTyaJbHbIX
U TBOPYECKHUX CIIOCOOHOCTEM;

—pa3BUTHE NpeJCTaBJeHUN 0 HAYYHOM MeTo/ie 03HaHUs U GOpMHU-
pOBaHHe UCC/Ie0BATE/NbCKOI0 OTHOIIEHUS] K OKPYXKaIOIUM siBJIe-
HUSIM;

—dopMHUpoOBaHUE HAYYHOTI'O MUPOBO33pPEHHUS KaK pe3y/ibTaTa U3y-
YeHHUsI OCHOB CTPOEHUs MaTepuu U GpyHJaMeHTaJIbHbIX 3aKOHOB
dusukuy;

—dopMupoBaHUe NpeACTaBJeHUNA O poud PU3UKU i1 Pa3BUTHUA
JPYTUX eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

—Ppa3BUTHE NpPeCTAaBJEHNH 0 BO3MOXKHBbIX cpepax 6yayliel npo-
deccuoHa/IbHOU JEesATeNbHOCTH, CBSI3aHHOW ¢ GU3UKOM, MOAro-
TOBKa K /la/IbHel1IIeMy 06y4YeHHI0 B 3TOM HallpaBJIeHUH.
JlocT>xeHre 3TUX LieJied Ha YPOBHEe OCHOBHOI'O 00IIero o6pasoBa-

HUS 06eCcreYruBaeTCs pellleHHeM CJeAYIUX 3a/1a4:

—IpHOGpeTeHHE 3HAHUN O IUCKPETHOM CTPOEHHUH BeIecTBa, O Me-
XaHUYECKHUX, TEIJIOBBIX, 3JIeKTPUUECKUX, MarHUTHBIX U KBAHTO-
BBIX IBJIEHUSX;

—npuobpeTeHre YMEHUH ONHCBhIBATh U OObSICHATH GU3UYECKUE SIB-
JIEHUSI C UCTI0JIb30BaHUEM IMOJIYYEHHbIX 3HAHUH;

—OCBOEHHE METO/IOB pelleHUs] MPOCTENIINX PAaCYETHBIX 33/lad C UC-
MoJib30BaHUEM (PU3UYECKUX MOJiesied, TBOPUYECKUX U MNPaAKTHU-
KO-OpHEeHTHUPOBAHHBIX 33/aY4;

—pa3BUTHE YMEHUH HAGJIIOJATh NPUPOJHbIE SIBJEHUS U BBINOJHATH
ONBITHI, JJAOOpPATOpPHbIE PABOThI U 3KCIEPUMEHTA/NbHbIE HCCIE/0-
BaHU C MCNIOJIb30BAaHUEM U3MEPUTEJIbHBIX TPUGOPOB;

—O0CBO€EHME MPUEMOB paboThl ¢ HHPOpMaLell GU3UIECKOr0 CoJiep-
»)KaHUs], BKJIIOYass MHPOPMAIUIO O COBPEMEHHBIX JOCTHKEHUIX
$U3UKHU; aHAIM3 U KPUTUYECKOE OlleHNBaHHe HHOPMaLUH;

—3HAKOMCTBO €O chepaMu NpodecCHOHATbHOU JesATeNbHOCTH, CBS-
3aHHBIMHU C PU3UKOHN, U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHO-
BaHHBIMU Ha JOCTUXKEHUAX GU3UIECKOU HAYKH.

MECTO YYEBHOIO MPEAMETA «®U3MKA~» B YHEBHOM MJAHE

B coorBerctBUM ¢ ®PTOC 000 ¢Pu3uka sBasseTca 06s3aTeTbHBIM
IpeAMEeTOM Ha YpOBHE OCHOBHOIO 006llero o6pasoBaHus. JlaHHas
IporpaMma npejfycMaTpyuBaeT U3ydyeHue QU3HWKU Ha 6Aa30BOM YpOB-
He B 06béMe 238 4 3a TpW roja oOy4YeHHUs MO 2 4 B HeZeNio B 7
U 8 ksaccax ¥ no 3 4 B HeZesto B 9 kiacce. B TemaTuyeckom mJa-
HUPOBAaHUM JJis1 7 U 8 KJIacCOB IpeAroJaraeTcsi pesepB BpeMeHH,
KOTOPBIA yYUTEJNb MOXET HCI0JIb30BaTh II0 CBOEMY YCMOTPEHHIO,
a B 9 KJ1lacce — NOBTOPUTEJNbHO-000061AI0IIMI MOAYIb.



COAEPXAHWE YYEBHOIO NPEAMETA «OU3NKA»

7 Kknacc

Paszpen 1. Pusuka u eé poJib B I03HAHUU OKPY>KAKOLIEro Myupa

dusrka — Hayka o npupoyje. fBienust npupoznl (MC'). dusuye-
CKMe sIBJIeHHUs: MexXaHHW4YeCKUe, TellJIOBble, 3JIeKTPUYeCKHe, Mar-
HUTHBbIE, CBETOBbIE, 3BYKOBBIE.

dusuyeckue BeJMUNHbL. U3MepeHHe GU3UYeCKUX BeJUYUH. DU -
3uyeckue npubopsel. [lorpemHocTh M3MepeHUH. Mex/yHapoaHas
cucreMa eiJMHHUII.

Kak ¢usuka u aApyrue ecTtecCTBEHHble HayKH U3Yy4alOT NPUPOAY.
EcTecTBeHHO-Hay4YHbIA MeTO/, MO3HAHUS: HAOJIIOJeHUe, TTOCTAaHOBKA
Hay4yHOTO BOINpPOCA, BbIABHU)KEHHE TUIIOTE3, IKCIIEPUMEHT IO Mpo-
BepKe TUIoTe3, 00'bsSICHEHUE HabJI0AaeMoro siBjeHusA. OnucaHue
PUu3UYeCcKUX ABJIEHUU C TOMOIIbI0 MOo/JieseH.

Jemoncmpayuu

1. MexaHu4ecKkHe, TENJIOBbIE, 3JIEKTPUYECKHE, MAaTHUTHDIE, CBE-

TOBBIE SIBJIEHUS.
2. ®usuyeckue NpUOGOPHI U MpoLeAypa NPsIMbIX U3MepPEeHHUH aHa-
JIOTOBBIM ¥ IUPPOBBIM TPHUOGOPOM.

Jla6opamoprnvie padbomesl u OnvinNbl>

1. OnpegesieHue LieHbI JeJIeHU LKaJlbl U3MEpPUTETbHOTO MPHU-
6opa.

H3MepeHHe pacCTOSTHUH.

M3MepeHre 06'bEMa XXKUAKOCTH U TBEPAOro TeJia.

OnpepesnieHre pa3MepoB MaJbIX TeJl.

HN3mepeHue TeMnepaTypbl IpHU NOMOIIH KHUJAKOCTHOIO TEPMO-
MeTpa U JaTyUKa TeMIepaTyphl.

[IpoBeseHre uccae0BaHUA N0 NMPOBEpPKe TMUIOTE3bI: JaJbHOCTb
MOJIETA MAPUKA, MYIeHHOTO TOPU30HTAJbHO, TEM 60JIBIIIE, YEM
GoJibllle BbICOTA MYCKa.

Ui W

o

Pasaen 2. HepBOHaqaanue CBeJeHHUA 0 CTPOEHHUH BelecTBa
CTpOGHI/Ie BellecCTBa: aTOMbI U MOJIEKYJIb], UX pPa3Mephl. OnpITHI,
AOKa3bIBawilue JUCKpeTHOe CTpOeHH e BelleCcTBa.

1 MC — a/1eMeHTBI CO/iep>KaHHsl, BKJIIOYAIOL[He MeXIpeJMeTHbIe CBfA3H,
KOTOpbIE NT0IpO6GHEee PACKPHITHI B TEMAaTUYECKOM IIJIAaHUPOBaHHUU.

2 3pech U fajsee NIPUBOAUTCS paCIIMpPEHHBIN NepedeHb J1abopaTOPHBIX pa-
60T Y ONBITOB, U3 KOTOPOTO YYUTEJIb /leJIaeT BIOOP 10 CBOEMY YCMOTpe-
HHIO U C Y46TOM CIUCKA 3KCIIEPHMEHTAJIbHbIX 33/JaHUH, NIpe/jlaraeMbIX
B pamkax OI'3 o ¢pusuke.



JlBr>keHMe yacTul, BelllecTBa. CBSI3b CKOPOCTH JBUXKEHUSI YaCTHI]
c TeMnepaTypoi. BpoyHoBckoe ABuxeHuUe, Auddy3usa. Bzaumoeit-
CTBUeE YaCTHUL BellleCTBa: NPUTSKeHHe U OTTaJIKUBaHUe.
ArperaTHble COCTOsIHUSA BellleCTBa: CTPOeHHEe ra3oB, XKUAKOCTeN
U TBEPJABIX (KpUCTaJLJIMYECKUX) Tes. B3auMoCBsA3b Mex/y CBOU-
CTBaMHU BeleCTB B Pa3HbIX arperaTHbIX COCTOSTHUAX U UX aTOM- HO-
MOJIEKYJIIPHBIM cTpoeHUeM. OCOGEHHOCTH arperaTHbIX COCTOSI-
HUH BOJBbI.
Hemonucmpauyuu
1. Hab6sroieHre 6pOYHOBCKOTO JIBHXKEHHUSI.
2. Habuoaenue o dysuu.
3. HaGawaeHue B/IeHUH, 00 bSICHAOMIUXCSA MPUTSIKEHUEM UJIU
OTTaJIKUBaHHEM YaCTHUL] BELeCTBA.
Jlabopamopnsie pabomsl u onvimol
1. OueHka guaMeTpa aToMa METOOM pPsZOB (C HCIOJIb30BaHUEM
doTorpadui).
2. OnbITHI IO HAGJIIOAEHUIO TEIJIOBOTO PaClIUpPeHUs Tra30B.
3. OnbITHI MO 06HAPYKEHU IO eHCTBHUA CUJI MOJIEKYJIIPHOTO MPH-
TSXKEHUS.

Pazaen 3. /IBIbKeHUe M B3aUMOAEMCTBHUE TeJT

MexaHuyeckoe BUKeHUEe. PABHOMepHOe U HEPaBHOMEPHOE JIBU-
»keHue. CkopocTb. CpeHSAsI CKOPOCTh P HEPABHOMEPHOM /[IBUXKE -
HUU. PacyéT nyTH U BpeMeHU JBUKEHUS.

ABneHue uHepUUU. 3aKOH MHepLUUH. B3auMoselicTBHUe TeJs Kak
NpUYMHA U3MEHEHUS CKOPOCTH ABH)KeHHUs TeJ. Macca Kak Mepa
UHEPTHOCTH TeJia. [IJIoTHOCTB BelecTBa. CBSI3b MJIOTHOCTHU C KOJIU-
4eCTBOM MOJIEKYJI B e[JUHHIE 06'bEMA BelleCTBa.

Cusa Kak XapakKTepUCTHKa B3auMogelcTBuda Tes. Cuia ynpyro-
cTU U 3akoH ['yka. U3MepeHuMe cUJbI C 1OMOLIBIO JUHAMoOMeTpa. fB-
JleHHe TATOTEHUS U cuJa TsxkecTU. Cuiia TAXKeCTU Ha APYyTHUX IJia-
Hetax (MC). Bec Ttesna. HeBecomocTsh. CiiokeHHe CUJI, HANpaBJIeH-
HbIX [0 OJHOW mpsiMOM. PaBHoZelcTBywwWasa cuJj. Cuia TpeHUs.
TpeHue CKObXXeHUS U TPeHUe MOKOos. TpeHUe B MPUPOJE U TEXHUKE
(MQ).

Hemoncmpayuu
. HabusrojeHne MexaHU4eCKOTO JIBUXKEHUS TeJla.

. U3MmepeHUe CKOpOCTU NPSAMOJIMHENHOTO JBUKEHUS.

. Ha6nroneHuve siBieHUsI HHEPIUU.

. Habroenre naMeHeHUs1 CKOPOCTH MPU B3aUMOJIEHCTBUU TeJI.
. CpaBHeHUe Macc MO B3aUMOJAEUCTBUIO TeJl.

. CnoxxeHHe cuJi, HallpaBJIEHHbIX 10 OAHOU MPSIMOMU.

Ul WN R



Jlabopamopnusie pabomsl u onvimol

1. OnpejiesieHUe CKOPOCTU PAaBHOMEPHOTO JBU)KeHUA (LIapuka
B KM IKOCTH, MO/I€JIU 3JIEKTPUYECKOTO aBTOMOOWJIS U T. I1.).

2. OnpeneseHue CpeiHEN CKOPOCTHU CKOJIbKEHU A 6PYCKa WUJIH 11a-
pHKa [0 HAKJIOHHOM MJIOCKOCTH.

3. OnpegesieHUe MJIOTHOCTU TBEPZOro Tesa.

4. OnbITh], JeMOHCTPUpPYIOIIMe 3aBHCUMOCTb pacTskeHus (ze-
dopmanu) Npy>KUHbI OT NPUJIOKEHHOHN CUJIBI.

5. OnbITH], IeMOHCTPUPYIOLIHE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIb-
>KEHUS OT CUJIbI JlaBJIEHUs U XapaKTepa CONMpPHUKaCAIOLIUXCH T10-
BEPXHOCTEH.

Pa3gen 4. laBjeHue TBEPABIX TeJ, >KUJKOCTEN U ra3oB

JaByieHue. Cnoco6bl yMeHbIIIEHUS U YBeJIMUeHUs JaByieHu. JlaB-
JiIeHUe rasa. 3aBUCUMOCTbD JlaBJIEeHHs ra3a oT 06'bEMa, TEMIIEPATYPHI.
[lepenaya gaBjeHUs TBEPABIMU TeJlaMH, KUJKOCTIMHU U Ta3aMH.
3akoH Ilackanga. [ITHeBMaTHUYecKye MallMHbI. 3aBUCUMOCTDL JaBJie-
HUS YKUJAKOCTH OT IJIy6uHbl. [MapocTtaTuyeckul napasokc. Coo6-
LA IUecs cocyabl. luapaBandyecKrue MeXaHU3MBbl.

ATtMmocdepa 3emsn u atmochepHoe AaBseHue. [IpudrHbI cyie-
CTBOBaHHUS BO3AYyUIHON o060si0uku 3eMuin. OnbiT Toppuuesnniu. Us-
MepeHHe aTMOCPepHOro JaBjeHUs. 3aBUCHUMOCTb aTMOCHpepHOTro
JlaBJIeHUsI OT BBICOTHI HaJl ypoBHEeM Mops. [Iprbopsl A/ U3MepeHus
aTMocdepHOro JaBaeHUs.

JlelicTBUe »KU/JKOCTHU Y ra3a Ha NOTPYy>KEHHOE B HUX TeJs10. BbrTasi-
KuBawlasa (apxuMenoBa) cusa. 3akoH ApxuMmena. [lnaBaHue Teu.
BosagyxonsaBaHue.

Hemoncmpayuu
. 3aBUCUMOCTb [aBJIEHUS ra3a OT TeMIepaTyphl.

. [lepenaya faBJieHUA KUJKOCTbBIO U Fa30M.

. Coobujaroniuecs cocypbl.

. 'mppaBanyeckui npecc.

. [IposiBsieHune pelicTBusi aTMochepHOTO JaBJIEHUS.

. 3aBHCHUMOCTbD BbITAJIKMBAKOLIEN CUJIBI OT 06'bEMA MOTPYKEHHOHN
4acTH TeJia U MJIOTHOCTH XKUJKOCTH.

. PaBeHCTBO BbITa/IKUBaIel CHUJIbI BECY BBITECHEHHOM XU /KO-
CTH.

8. YcyioBue muiaBaHUS TeJl: IaBaHUE UJIW NTOTpyKeHHe TeJl B 3a-

BHCUMOCTH OT COOTHOLIEHUS IJIOTHOCTEN Tesa U XKUJKOCTH.
Jlabopamopnuvie pabomst u onvimol
1. HUccnegoBaHue 3aBUCMMOCTH Beca TeJia B BOJle OT 06'bEMa NOrpy-

>KEHHOMU B KUKOCTb YaCTH TeJia.
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2. OnpeneseHue BbITAJKUBAKOILEH CUJIbI, JeHCTBYOLIEH Ha TeJIO,
NOTPY>KEHHOE B XXUAKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BbITAJIKUBAIOIIEHN CHJIbI, J€HCTBYIO-
11ed Ha TeJIo B )KUJIKOCTH, OT MaccChl TeJIa.

4. OnbIThl, JE€MOHCTpPUPYIOLIHE 3aBUCHUMOCTb BbITaJKHUBaIEN
CUJIbI, JIeHCTBYIOLIEN Ha TeJo B XKUJAKOCTH, OT 00'bEéMa NHOrpy-
>KEHHOM B HUJIKOCTb YaCTH TeJsia U OT MJIOTHOCTH >KUJJKOCTH.

5. KoHcTpyrpoBaHUe apeoMeTpa WJM KOHCTPYUPOBaHHE JIOJKHU
U onpeneseHue eé rpy3onoLbEMHOCTH.

Paspesn 5. Pa6oTa 1 MOIIHOCTb. JHEPTHUS

MexaHuyeckasi paboTa. MOIIHOCTb.

[IpocThle MexaHU3MBbI: pblYar, 6JIOK, HaKJOHHAas IJIOCKOCTb.
[IpaBu/I0 paBHOBecUs pblyara. [I[pyuMeHeHUe npaBUJja paBHOBECHUS
ppryara kK 6J0Ky. «3o0Ji0oTOoe MpaBuJio» MexaHUKHU. KII/l mpocTbix
MeXaHH3MOB. [IpocTble MEXaHU3MBI B ObITY U TEXHHKE.

MexaHuveckasi aHeprus. KuHeTudeckas v noTeHljMaabHasA dHeP-
rud. [IpeBpaleHye oJHOro BU/ja MeXaHU4YEeCKOU 3HEePruu B Pyrou.
3aKOH COXpaHEHUs IHEPTHUHU B MEXaHUKE.

Hemoncmpayuu

1. [IpuMepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnsie pab6omsl u Onvimbovl

1. OnpegesieHnre paboThbl CUJIbl TPEHUSA NIPU PaBHOMEPHOM JBHKe-
HHUU TeJla [10 TOPU30HTAJIBHON NOBEPXHOCTH.

2. UccnepoBaHue ycJI0BUY paBHOBECH A pblYara.

3. Uamepenue KII/[ HaKJIOHHOH MJIOCKOCTH.

4. 3ydyeHHe 3aKOHA COXpaHeHHU MeXaHU4eCKON 3HepTHUH.

8 knacc

Pa3aen 6. TensioBble sIBJIEHUS

OCHOBHBIE TOJIOXKEHUS MOJIEKYJASPHO-KUHETUYECKON TeopHuHU
CTpoeHUs BellecTBa. Macca U paaMepbl aTOMOB U MoJieKyJl. ONbITHI,
NOATBEPXKJAIOLUEe OCHOBHbIE MOJIOXKEHHUS MOJIEKYJSAPHO-KHHETHYe-
CKOU TEOPHH.

Mopenu TBEpPAOTO, XKUJIKOTO U ra30006pa3HOTr0 COCTOSHUH Belle-
crBa. Kpucrannuyeckue u amopdHbie Tesa. O6'bsiICHEHHUE CBOUCTB
rasos, )KUJKOCTEU U TBEPABIX TeJl HA OCHOBE MOJIOKEHUU MOJIEKY -
JISIPHO-KMHEeTHU4YeCKOU Teopruu. CMauMBaHWE U KallUJUJISIPHbIE fIBJIe-
Hus. TenyioBoe pacuiupeHHe U CKaTHeE.

Temnepartypa. CBA3b TeMIlepaTypbl CO CKOPOCTbIO TEMJIOBOTO JBHU-
>KeHHSsI YacCTHII.



BHyTpeHHsIs aHeprus. Cnocob6bl U3MEHEHUsI BHYTPEeHHEN 3Hep-
FUU: TeIjionepe/iaya U COBeplieHHe paboThl. Buabl Temonepegayu:
TEIJIONIPOBOHOCTb, KOHBEKIIYS, U3JIyUEeHHE.

KosinuecTBO TemnJioThl. Ye/bHasi TEMJOEMKOCTb BelljecTBa. Te-

IJI006MEeH U TelJIOBOe paBHOBecHe. YpaBHeHUe TeIJI0BOro GasaHca.

[lnaBsieHUWe U OTBepAEBAaHUE KPUCTAIINYECKUX BEIIECTB. Y ie/b-
Has TenJioTa nJaBJieHud. [lapoo6pa3zoBaHue U KOHAeHcanus. Mcna-
penue (MC). Kunenue. YenbHas Tenjota napoobpasoBaHus. 3aBU-

CUMOCTb TeMIlepaTypbl KUIMEHUS OT aTMOChepHOTro AaBJIEHUS.
BiaxxHOoCTBh BO3ayXxa.

JHeprusd TOIJIMBA. YeJ/ibHas TENJIOTA CTOPAHUS.

[IpuHUOBl pa6GoThl TemaoBbix ABuratesed. KIIJ[ TemnJioBoro
asuraTtesis. TensioBble ABUTaTeJ I U 3all[UTa OKPYKarllel cpebl
(MQ).

3aKOH COXpaHEeHHUs W NpeBpallleHUsl SHEPTUU B TEIJIOBBIX MPO-
neccax (MC).

Jemoncmpayuu

1. Ha6usiro/ieHre 6POYHOBCKOTO JBMKEHHUSI.

2. Habuwpaenue nudodysuu.

3. HaburogmeHve siBJeHUW CMadyUMBaHUS U KaNWIJISIPHBIX sIBJIe-
HUU.

Ha6uiro/ieHre TEenJoBOro paciiupeHus Tel.
M3MeHeHUe JaBJieHH s ra3a Mpyu U3MeHEeHUH 06'béMa U HarpeBa-
HUHW WUJIU OXJIAXKJEeHUH.
[IpaBusia U3MepeHUs TeMIlepaTyphl.
Buapl Tensonepenayu.
OxJiaXkJieHUe MPY COBEPIIEHU U PabOTHI.
9. HarpeBaHue npy cOBepIIEHUU PA6OTHI BHEIIHUMHU CHUJIAMH.
10. CpaBHeHHE TENJOEMKOCTEN Pa3/IMUHbIX BellecTB.
11. Hab6uirogeHue KUIIeHU.
12. Ha6ustoseHue MOCTOSHCTBA TeMIlepaTyphbl NMPHU MJIaBJIEHUU.
13. Mogenu TenJioBbIX JBUTraTeJeH.
Jlabopamopnsie pabomsl u onvimul
1. OnbITHI MO OGHAPYKEHUIO J1EHUCTBUSA CHUJI MOJIEKYJIIPHOTO MMPU-
TSXKEHUS.
2. OnbIThI IO BhIpalllMBaHUI0 KPUCTAJJ0B NOBAPEHHOMW COJH WU
caxapa.
3. OnbIThI O HAGJIOIEHUIO TEIJIOBOTO PACUIMPEHUS ra30B, XKUJ-
KOCTel U TBEPAbIX TeJ.
4. OnpepesieHWe JaBJeHUS BO3/lyXa B Ga/lJIOHE LIIPUIA.
5. OmbITHI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTb JaBJIeHHUs BO3Jyxa
OT ero 06'b€éMa U HarpeBaHMUsl UJIU OXJIAXKEHHUS.
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6. [IpoBepka runoresbl JUHENHONW 3aBUCMMOCTU JJIMHBI CTOJIOMKA
KUJKOCTU B TEpPMOMETPUYECKON TpyOKe OT TeMIlepaTyphl.
7. HabstoleHUe U3MeHeHUs1 BHYTPeHHEN 3Hepruu Tesa B pe3yJib-
TaTe TelJonepesayy U paboThl BHEIIHUX CHJIL.
8. UccnesoBaHUe sIBJIEHUs TeNJloOOMeHa NPU CMELIMBAHUH XO-
JIOJIHOH Y ropsiuei BoJibl.
9. OnpepesieHre KOJMYeCTBaA TENJOThI, IOJY4€HHOr0 BOJON NpU
Telnsioo6MeHe C HarpeThIM MeTalJIN4eCKUM [IUJIUHPOM.
10. OnpepesieHue yJieJIbHOW TEIJIOEMKOCTH BelllecTBa.
11. UccnenoBaHue nponecca McnapeHusl.
12. OnpepesieHHe OTHOCUTEJIbHOU BJIQXXHOCTHU BO3/yXa.
13. OnpepesieHue yJieJIbHOW TEIJIOTHI MJIaBJAeHUs JibJA.

Paspes1 7. JneKTpUuyeCcKre U MarHUTHbIE SIBJIEHUS

dnekTpusanud TeJl. /IBa poJa 3JIeKTpUYECKUX 3apAL0B. Bsaumo-
JelcTBUe 3apsDKeHHBbIX TeJ. 3akoH KyJsioHa (3aBHCHUMOCTBH CUJIBI
B3aUMOJIENCTBUS 3apsDKEHHBIX TeJ OT BEJWYHHBI 3apsiIoB U PacCTo-
SHUS MEXJy TeJaMH).

JJiekTpUUyeckoe mnoJsie. Hanps»kéHHOCTb 3JIEKTPUYECKOTO MOJIA.
[IpUHIUT CYTIEPITO3UI[UU 3JIEKTPUYECKUX MMoJIel (Ha KA4YeCTBEHHOM
ypOBHE).

HocuTenu aneKkTpudecKUx 3apsAafoB. JJeMeHTapHbIU 3JIeKTpU4e-
ckui 3apsaa. CtpoeHue aToMma. [IpoBOJJHUKY U JU3JEKTPUKHU. 3aKOH
COXpaHEeHUS 3JIeKTPUYECKOT0 3apA/a.

JJIeKTPUYECKUU TOK. YCJIOBHA CyLLeCTBOBAHUA 3JIEKTPUYECKOI0
TOKa. UCTOYHUKU MOCTOAHHOIO TOKa. JleCTBUSA 3JIEKTPUYECKOTO
TOKa (TenyioBoe, XMMUYECKOEe, MAarHUTHOE). JJIEKTPUIECKHUH TOK
B ’KU/JKOCTSX U rasax.

dnekTpuyeckas Lenb. CHja TOKa. JJIeKTpUYEeCKOe HalpsiKeHUe.
ConpoTHB/eHUEe NPOBOAHUKA. Y/eJbHOEe CONPOTUBJIEHHE BeIeCTBa.
3akoH OMa a4 y4acTKa 1enu. [lociesoBaTesibHOEe U apaJijieslbHOE
coelMHEeHHEe NIPOBOJHUKOB.

PaGoTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKa. 3akoH /Jlxoyisa—
JleH1a. IeKTpUYECKUE LENH U TOTPEOUTEIH 3JIEKTPUUECKON dHEP-
ruu B 6b6ITy. KOpoTKO€e 3aMbIKaHUE.

[TocTosiHHBIE MarHUThL. B3auMozelcTBHEe NOCTOSHHBIX MarHu-
TOB. MarHuTHoe noJsie. MarHuTHOe mnoJjie 3eMJIM U ero 3HayeHue i
»kU3HU Ha 3emJie. OnbIT IpcTefa. MarHuTHOe MoJie 3JeKTPUIECKOTO
ToKa. [I[puMeHeHUe 3JIeKTPOMArHUTOB B TexHUKe. [lelicTBue Mar-
HHUTHOIO M0/ Ha IPOBOJHUK C TOKOM. JJIEKTPOJBUraTe/b MOCTOSH -
HOro ToOKa. Mcmosib30BaHUe 3JIEKTpPOJBUraTesNed B TeXHUUYECKUX
YCTPOMCTBAX U Ha TPaHCIIOPTe.



OnbiThl Papases. IBJeHUE 3JIEKTPOMarHUTHOU UHAYKIUU. [1pa-
BuJio JleH1a. JyiekTporeHepaTtop. Coco6bl MOJIy4eHUs 3JIeKTpUde-
CKOH 3HEpPrUuU. JJIEKTPOCTAHIMH HA BO30OHOBJIIEMbIX HUCTOYHHUKAX
3HEepTruu.

HMemonucmpauyuu

1.

17.
18.
19.
20.
21.

22.

23.
24.

25.

JJlIeKTpU3alus TeJl.

JlBa poJia 3JIeKTpUYECKUX 3apsiioB U B3aUMOJIeHMCTBUE 3apsi-
>KEHHBIX TeJl

YcTpo#cTBO U JilelicTBUE 3/1eKTPOCKONA.

JJleKTpoCcTaTHU4YeCcKass UHAYKI U .

3aKOH COXpaHEeHUs 3JIEKTPUUECKUX 3aPsiIO0B.

[IpOBOAHUKH U JUIJIEKTPUKH.

MogenupoBaHUe CUJIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIS.

M CTOYHHUKH NOCTOSAHHOTO TOKA.

JleficTBUA 3JIEKTPUYECKOT 0 TOKa.

JJIEKTPUYECKHUU TOK B KHUJKOCTH.

'a3oBbIN paspsan,.

H3MepeHUe CUJIbI TOKA aMIIEpPMETPOM.

M3MepeHHe 3JIEKTPUYECKOTO HAMNPSHKEHUS BOJbTMETPOM.
PeocTaT 1 MarasvH cONpOTUBJIEHUH.

B3aumMogelicTBUe NMOCTOAHHBIX MarHUTOB.

MogenrpoBaHre HEBO3MOXXHOCTH pas/ieIeHUs MOJIIOCOB Mar-
HUTA.

MogenupoBaHyMe MarHMTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT IpcTea.

MarsHuTHoOe noJie TOKa. JJIeKTPOMarHuT.

JleficTBMe MarHUTHOrO M0Ji Ha NPOBOJHUK C TOKOM.
JJIeKTpoABUraTe/ b NOCTOAHHOTO TOKa.

HccnenoBaHue sfiBJeHUA 3JIEKTPOMarHMTHOW WHAYKLMU.
OnbiTel Papages.

3aBUCHUMOCTb HallpaBJIEeHUS UHAYKIMOHHOTO TOKa OT yCJI0BUM
ero BO3HHUKHOBEHUS.

JJieKTporeHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnsie pab6omsl u onsimul

1.

OnbIThI 110 HAGJII0IEHUIO 3JIEKTPU3ALUU TeJ HHAYKIUEH U NIpU
CONPHKOCHOBEHHH.

HccnepoBanue fJeHCTBUSA 3J1€KTPUYECKOTO MOJIS HA IPOBOHU-
KU U AU3JIEKTPUKU.

C6opka ¥ npoBepka paboTbl 3JIEKTPUUYECKOH LieNM MOCTOSTHHOI'O
TOKa.

M3MepeHMe U peryJIMpoBaHHE CUJIBI TOKA.



10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

H3mepeHUe U peryjvMpoBaHUE HAPSIXKEHUS.

HccnenoBaHue 3aBUCMMOCTHU CUJIbl TOKa, UAYIIET0 4Yepes3 pe-
3HCTOP, OT CONPOTUBJIEHHUS PE3UCTOPA U HATIPSI)KEH U HA pe3u-
cTope.

OnbIThl, JEMOHCTPUPYIOLIHE 3aBUCUMOCTb 3JIEKTPUYECKOTO CO-
NPOTUBJIEHUS NPOBOJHUKA OT €ro /JIMHBI, IJIOLAJU Molepey-
HOT'O CeYeHUs U MaTepuaJia.

[IpoBepka mpaBuJia CJOXKEHUS HANPsKeHUH MpPU IOC/ae0Ba-
TeJbHOM CO€JIMHEHUHU [IByX PE3UCTOPOB.

[IpoBepka npaBuJia AJi CUJbl TOKA NIPU NapaJjesibHOM COeU-
HEHUU Pe3UCTOPOB.

OnpegesieHrue PaboThl 3JIEKTPUUECKOTO TOKA, UAYIIEro yepes
pesucTop.

OnpejgesieHHe MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BblJiesieMOH
Ha pe3ucTope.

HccnenoBaHue 3aBUCMMOCTHU CUJIbI TOKA, UAYIIETO Yepes JiaM-
MOYKY, OT HAaNPSI?)KEHUS Ha HEH.

Onpepenenue KII/l HarpeBaTesis.

HccnenoBaHue MarHUTHOTO B3aUMOJIEMCTBUS MOCTOSAHHBIX Mar-
HUTOB.

H3ydyeHrMe MarHMTHOrO MOJIS MOCTOSHHBIX MarHUTOB IMpPU HUX
06’ beJUHEHUH U Pa3/ieJIEHUH.

HccnenoBanue eMCTBUSA 3JIEKTPUYECKOTO TOKA HA MarHUTHYIO
CTpEeJIKY.

OnbITH], JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHUJIbI B3aUMOJEeN -
CTBUA KaTyLIKU C TOKOM U MarHyuTa OT CUJIbl TOKa U HallpaBJie-
HUA TOKa B KaTyIIKe.

H3y4yeHue AelicTBUA MarHUTHOTO [10JIsI HA IPOBOJHUK C TOKOM.
KoHcTpyrpoBaHue U M3ydeHHe paboThbl 3JIEKTPOJBUTATE .
H3amepenue KI1/l asiekTpogBUraTe/IbHOW yCTAHOBKH.

OnbITHI O UCC/EJOBAaHUIO SIBJIEHUA 3JIEKTPOMAarHMTHOW WHAYK-
LIMH: MCCleJOBaHMEe U3MEeHEeHN I 3Ha4YeHHs U HallpaBJIeHUs UH-
AYKIJUOHHOTO TOKa.

9 knacc

Pa3aen 8. MexaHu4ecKue SABJI€HUA

MexaHnyeckoe JBUKeHUe. MaTepuasibHasg Todka. Cucrema oOT-
cyéta. OTHOCUTE/NIBHOCTh MEeXaHHWYeCKOro ABHXXeHHUs. PaBHoMepHoe
NpsIMOJIMHENHOe ABUXXeHHe. HepaBHOMepHOe NpsMOJIMHENHOe [BHU-
>)keHUe. CpeJilHSIsI U MTHOBEHHAasl CKOPOCTh TeJla IPU HepaBHOMeP-
HOM JBH>KEHUH.



YckopeHue. PaBHOycKOpeHHOe NpsiMOJIMHelHOe ABUKeHUe. CBO-
6oaHoe nageHue. OnbiThl [anuaes.

PaBHOMepHOe JBUXKeHH e 10 OKPY>KHOCTHU. [lepuoj 1 yactora 06-
palueHus. JIuHelHas U yrjaoBasi CKOPOCTHU. LleHTpocTpeMuTeIbHOE
yCKOpeHHue.

[lepBbiii 3akoH HproToHa. Bropoi 3akoH HbloToHa. TpeTuit 3a-
KOH HproToHa. [IpyHIMI CyNTepno3ULIuU CUJI.

Cusa ynpyrocTu. 3akoH I'yka. Cuia TpeHHd: cujla TPeHUSA CKOJIb-
»KEHUsI, CUJla TPEHUS IOKOs, ApyTrue BU/bl TPEHHUS.

CuJsia TSXKeCTU U 3aKOH BCEMHUPHOTO TATOTEHUA. YCKOpeHHe CBO-
6oaHOTO nNajeHus. /IBuxkeHue nuaHeT BOokpyT CosiHia (MC). [lepBas
KOCMUYecKasi CKopocTb. HeBecoMoCTb U eperpysKH.

PaBHOBecre MaTepuaJibHONM TOYKHU. AGCOJIIOTHO TBEpAOe TeJo.
PaBHOBecue TBEpPAOro TeJia C 3aKPeENIEHHON OChbI0 BpalleHusa. Mo-
MEHT CUJIbL. LleHTp TsKecTH.

HMmnysnbc Tesa. UsMeHeHne umnysabca. UMnysbc cuibl. 3aKoH
coxpaHeHUs uMnyJabca. PeakTuBHoe gBuxxeHnue (MC).

MexaHuyeckasi paboTa U MOIHOCTb. PaboTa cus TsKecTH, yupy-
rocty, TpeHus. CBA3b 3Hepruu U paboThl. [loTeHIMaIbHASA S9HEPTUS
TeJia, TOJHATOTO HaJl IOBEPXHOCThIO 3eMJIH. [loTeHIManbHas aHep-
rUs CKaToW NpyUHbl. KuHeTH4eckas aHeprus. Teopema o KHUHe-
THUYECKOM 3HEPTUHU. 3aKOH COXPAaHEHUSI MeXaHUYECKOU 3HEPTUM.

Hemoncmpayuu

1. Hab6uitoieHrMe MeXaHU4YeCKOro JBH)KeHUs TeJla OTHOCHUTEJIbHO
pa3HBIX TeJ OTCYETA.

2. CpaBHeHUMe NyTel U TPAeKTOPUU JBUKEHHUS OJHOTO U TOrO XKe
TeJla OTHOCUTEJIBHO Pa3HbIX TeJ OTCYETA.

3. U3MepeHHe CKOPOCTH U YCKOPEHUs NPAMOJNHENHOTO JBHXe-
HUS.

4. WccnepoBaHWe NMPU3HAKOB PAaBHOYCKOPEHHOTO JABWKEHMUSI.

Ha6ustroneHnre ABU>KeHUS TeJla [0 OKPY>KHOCTH.

6. HabnoeHre MexaHUMYeCKUX SBJIEHUH, NPOUCXOAAIUX B CH-
cteMe oTcuéTa «Tesiexkka» NMpU €€ paBHOMEPHOM MU YCKOPEHHOM
JBIKEHHU OTHOCHUTEJIbHO KabuHeTa PU3UKH.

7. 3aBUCMMOCTb yCKOPEHHUs TeJsla OT MacChl TeJla U JeWCTByloLlel
Ha HeTo CUJIBL.

8. HabGutoseHue paBeHCTBA CHJI NIPU B3aUMOJEHCTBUU TeJl.

9. 3MeHeHUe Beca TeJla IPU YCKOPEHHOM JBUXKEHHUU.

10. Ilepefaya umnyJibca Npy B3aUMOJENUCTBUU TeJl.
11. I[Ipeo6pa3oBaHUs I3HEPTUU NPH B3aUMOAEHCTBUU TeJl.
12. CoxpaHeHHe UMIIyJIbCa IPU HEYNIPYrOM B3aUMO/eCTBUHU.
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13. CoxpaHeHHe MMIyJbca NPU abCOJIOTHO YIIPYroM B3auMo/Jiel-
CTBUH.

14. HabGuoneHUe peakKTUBHOTO JBUXKEHUS.

15. CoxpaHeHHe MeXaHHUYECKOU 3HEpPruu npu CBOOGOJHOM MaJIEHUHU.

16. CoxpaHeHHe MeXaHHUYeCKOW 3Hepruu Mpu JABUKEHUH TeJsia M0/
JelcTBUEM NPY>KUHBL.

Jlabopamopnsie pabomel u onvimoul

1. KoHcTpyupoBaHUe TpakKTa /Il pasroHa U JajbHeHlIero paBHo-
MEpHOTO JBUKEHUS LapuKa UJIHU TeJIeXKKH.

2. OnpenesieHre cpe/lHEN CKOPOCTH CKOJIBXKEHHUS OpPYyCKa UJIU IBU-
»KEHHUS IIapUKa 10 HAKJIOHHOH MJIOCKOCTH.

3. OnpeZeseHUe YCKOPEHUA TeJsla IPU PaBHOYCKOPEHHOM JIBUXKe-
HUU 110 HAaKJIOHHOM MJIOCKOCTH.

4. UccnepoBaHue 3aBUCHMMOCTH NMYTH OT BpeMEHU NpPU PABHOYCKO-
PEHHOM JIBM>KEHUU 6€3 HayaJIbHON CKOPOCTH.

5. [IpoBepka runoTesbl: €cjJd MPU PaBHOYCKOPEHHOM [IBHXKEHUU
6e3 HavYaJIbHOM CKOPOCTH MyTH OTHOCATCS KaK pPsJ, HEYETHBIX
4YUcCes, TO COOTBETCTBYIOUIHE NPOMEXYTKHM BpPEeMeHHU OJMHa-
KOBBI.

6. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIbXKEHUA OT CHU-

JIbl HOPMaJIbHOTO JlaBJIeHHUS.

. Onpegenenre koabduLeHTa TPEHUS CKOJIBXKEHHUS.
. OnpepesneHyre )KECTKOCTH NPY>KUHBI.
. Onpegesnenve paboThl CHUJIBI TPEHUSI MPU PABHOMEPHOM /[IBHXKeE-

HUM TeJia 10 TOPU30HTa/IbHOW NOBEPXHOCTH.

10. OnpepneneHue paboOThl CUJIBI YIPYTOCTH MPU NMOJABbEME rpy3a
C UCIIOJIb30BAHHUEM HEIO/IBMXKHOTO U MOABUKHOTO GJI0OKOB.
11. U3yyeHue 3aKOHA COXpaHEHUSA SHEPTUU.

O 0 N

Pa3gen 9. MexaHu4eckHe KO1e6aHMs U BOJHBI

Kosie6aTesibHOe iBHKeHHe. OCHOBHbIE XapaKTepHUCTUKHU KoJseba-
HUH: NepruoJ, 4acToTa, aMIJIMTyAa. MaTeMaTU4YeCKUHA U MPY>KUH -
HbIM MasgTHUKHU. [IpeBpalleHre sHEPruu Npy Kojieb6aTeJbHOM JBH-
>KeHHHU.

3aTtyxatouiie Koseb6aHus. BeiHy»ieHHble KosiebaHus. Pe3oHaHc.

MexaHHn4YecKkHe BOJIHBI. CBOMCTBA MexXxaHU4YeCKHUX BOJIH. [Ipo-

JOJIbHBIE U TIoNepevYHble BOJIHEIL. /IJIMHA BOJIHBI U CKOPOCTb €€ pac-
NnpocTpaHeHHs1. MexaHW4YeCKHe BOJIHBI B TBEPJOM TeJle, celicMHuye-
ckue BoJiHbI (MC).

3Byk. 'poMKoOCTb 3ByKa U BblcOoTa TOHA. OTpakeHUe 3ByKa. UH-
$pasByK U yIbTpPa3BYK.



Hemoncmpayuu

1.

5.
6.

HabnaweHue KoJsiebaHUM TeJl MOoJ AEUCTBUEM CUJIbI TSXKECTH
Y CUJIBI YIIPYTOCTH.

. HabsironeHue kos1e6aHUM Ipy3a HA HUTH U Ha IPY>KUHE.
. HabsroieHue BEIHYKIEHHBIX KOJIe6GAHUM U pe30HaHCca.
. PacripocTpaHeHn e Npoo0JibHBIX U IONEPEYHbIX BOJIH (Ha Mo/e-

Jn).
Hab6u1r0/ieHre 3aBUCMMOCTU BbICOTHI 3ByKa OT 4aCTOThI.
AKyCTUYeCKUU pe30HaHC.

Jlabopamopnsie pabomsl u onvimol

1.

2.

7.

OnpepesieHre 4acTOThl U MepUoJa KoJebaHUNW MaTeMaTH4ecKo-
ro MasiTHUKA.

OmnpejiesieHre 4acTOThl U MepHoa KoJieGaHUH NMPY>KUHHOT'0 Ma-
SITHUKA.

. UccnenoBaHue 3aBUCUMOCTH IepHoAa KOJieGaHUU MOJBelIeHHO-

o K HUTU Irpy3a OT AJIMHbI HUTH.

. UccnepoBaHue 3aBUCMMOCTHU NepUOA KOJIeGaHUUM NMPYKUHHOTO

MasiTHHUKa OT MaccChl I'py3a.

. [IpoBepka He3aBUCUMOCTH NEPUOAA KOJIeGaHUH Ipy3a, MoJBe-

IIeHHOTI'o K HUTH, OT MaCChI rpy3a.

. OnBITBI, AEMOHCTPUPYIOIIME 3aBUCHMOCTh MepHuoja KojaebaHuH

IMPY>XUHHOTO MAadATHHUKA OT MaCChbl rpy3a U ’KECTKOCTHU npy-
KN HBI.
I/IaMepeHHe YCKOpeHUuA CB060,Z[H01"O nmageHus.

Pazaen 10. Ji1eKTpOMAarHUTHOE I0Jie UM 3JIEKTPOMarHUTHbIE
BOJIHBI

JJIEKTPOMarHMTHOE IMoJie. JJIeKTPOMarHuTHble BOJIHbI. CBOMCTBaA
3JIEKTPOMArHUTHBIX BOJIH. lllkasa ajieKTpoMarHMTHBIX BOJIH. Hc-
MOJIb30BaHUE 3JIEKTPOMArHU THBIX BOJIH /sl COTOBOM CBSI3U.

JneKTpoMarHuTHas npupo/ja ceeta. CKopocTh cBeTa. BosiHOBbIE
CBOICTBa CBeTa.

Hemoncmpayuu

1.
2.

CBoicTBa JIEKTPOMArdruTHbBIX BOJIH.
BosiHOBBIE CBOMCTBA CBeTa.

Jlabopamopnbie pab6omsl u Oonsimul

1.

M3y4yeHHe CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOIIbIO MO-
6uJIbHOTO TesiepoHa.

Pa3gen 11.CBeToBBIE ABJIEHUSA

JlyyeBasi Moziesib cBeTa. McTouHMKHU cBeTa. [IpAMosinHeliHOe pac-
npocrpaHeHue cBeTa. 3aTMeHusda CosiHLa U JlyHbl. OTpa)keHUe cBe-
Ta. [I;10cKkoe 3epKaJsio. 3aKOH OTpa*KeHHUs CBeTa.



[IpesiomyieHHe cBeTa. 3aKOH MpeJsioMJyieHUsI cBeTa. [losiHOe BHY-
TpeHHee OTpakeHUe cBeTa. McmoJsib30BaHUE MOJHOTO BHYTPEHHETO
OTpaKeHUs B ONTUYECKUX CBETOBO/IAX.

Jlunzsa. Xon snydyed B sauH3e. OnTHYeckasa cucteMa doToamnmnapa-
Ta, MUKpockona U Teseckona (MC). ['y1a3 kak onTHYeckasi CUCTeMa.
BJIM30pYyKOCTB U A/ IbHO30PKOCTh.

PassiocxkeHue Gesioro cBeTa B ceKTp. OnbiTel HbhtoToHa. Ciioxe-
HUe CIIeKTpaJbHbIX |BETOB. /lucnepcus cBeTa.

HMemonucmpayuu

1.
2.
3.

O 0N o

10.
11.
12.

[IpAMosiMHEeHHOE paclnpocTpaHeHUe CBeTa.

OTpaxkeHue cBeTa.

[TosryyeHre n306parkeHUH B MJIOCKOM, BOTHYTOM U BBINYKJIOM
3epKaJax.

[IpesioMmieHue cBeTa.

OnTuyeckui CBETOBO/I,.

Xopn nyden B cobuparoliei JUH3e.

Xo/, jiydel B paccerBaroll el JIMH3E.

[TonryaeHre n306pakeHUH C MOMOIbIO JIMH3.

[MpuHuun geicrBus doToamnmnapara, MUKPOCKONA U TeJIECKO-
na.

Mogens ria3sa.

PazsiokeHue 6es10r0 CBEeTa B CIIEKTP.

[losiydyeHne 6es1oro CBETa NPU CJIOKEHUU CBETA PA3HbBIX [[BETOB.

Jlabopamopnsie pab6omsl u Onvimbovl

1

2.

. I/ICCJ'Ie,LIOBaHI/Ie 3aBUCHUMOCTH yTIJia OTPaAXXEeHHUA CBETOBOIO Jiyda

OT yTJla naleHu#4.
HSy‘{eHI/Ie XapaKTEepHUuCTHUK I/1306pa)K9HI/IH npeamMmeTa B IIJIOCKOM
3epKaJie.

. UccnepoBaHre 3aBUCUMOCTH yrJjia npejioMJieHrud CBETOBOr'oO Jy-

4Ya OT yrJia naZieHusd Ha rpaHUI € «KBO3yX—CTEKJIO».

. [loslyyeHure n3o6pakeHHUH c TOMOLbIO COGUpatoLel JUH3EI.
. Onpepesienre GOKYCHOI0O pacCTOSIHUA U ONITUYECKOM CHUJIBbI CO-

GUuparIel JUH3bI.

. OnbIThI O Pa3JI0KEeHHU 10 6esi0T0 CBETa B CIIEKTP.
. OnbITHI ITO BOCIIpUATHUIO IB€TA NIpeAMETOB INIPHU UX Ha6mo,qem/11/1

yepes 11BeTOBble PUIIBTPHI.

Pa3aen 12. KBaHTOBBIE IBJIEHUS

OnbrTel Pe3epdopa v nyianetapHas Mozeab aToMa. MoJiesib aTo-
Ma bopa. UcnyckaHue u norJiomeHue ceeta atromoM. KBaHThI. JIu-
HeH4yaTble CIIEKTPHI.

PaguoakTuBHOCTb. Anbda-, 6eTa- U raMmMma-usiaydeHus. CTpoe-
HUe aTOMHOro sipa. HykJIoHHas Mo/ieJib aTOMHOTO si/ipa. U30Tormnbl.



PaguoakTuBHbIe npeBpalleHusa. [lepuos mosypacnaja aTOMHBIX
anep.
fAnepHble peakuu. 3aKOHBI COXpPaHEeHUs 3aps0BOT0 U MacCOBO-
ro yuces. JHePrus CBsi3M aTOMHBIX sg/iep. CBSA3b MacChl U SHEPTUH.
Peakuuu cuHTesa u feseHus Aagep. Uctounuku sHepruu CoJiHLA U
3Bé3 (MC).
fAnepHas sHepreTuka. [leicTBUA pailHOaKTUBHBIX U3JIYyUeHUH Ha
»KHUBble opraHusmsbl (MC).
Hemonucmpauyuu
. CneKTpbI U3JIYYEHUS U MOTJIOUEHUS.
. CneKTpbI pa3/IMYHbIX ra30B.
. CnexTp BogOopoa.
. HabsroneHue TpekoB B kamMmepe BusibcoHa.
. PaboTa cuéTuyrka HOHU3UPYIOUUX U3TYYEeHU .
. Peructpanus usnydeHus NpUPOJHBIX MUHEPAJIOB U MPOAYK-
TOB.
Jlabopamopnusie pabomst u onvimol
1. HaGsroieHUe CIJIONIHBIX U JINHEHUYATBIX CHEKTPOB U3JIyde-
HUSI.
2. UccneioBaHME TPEKOB: U3MepEeHNUe IHEPTHUU YacTHUILbI 110 TOP-
Mo3HOMY nyTH (1o ¢poTorpadpusm).
3. U3mepeHue paauoakTuBHOro QpoHa.

AUl A WN R

IIOBTOpPUTE/ILHO-06061AIIINH MOAY/Ib

[ToBTOPUTENBHO-0600IAOIUI MOAY/Ib NpefHAa3HAuYeH /s CH-
CTeMaTH3aluu U 0GOOLIeHUsI NPeJMETHOTO COJlep>KaHUs U OIBITa
JlesITEeJIbHOCTH, TPUOOPETEHHOrO NMPU H3YYEeHUH BCero Kypca ¢usu-
KH, a TaKXe /Js HOATOTOBKH K OCHOBHOMY TOCYyZapCTBEHHOMY 3K-
3aMeHy Mo ¢u3NKe s 00y4aloIIuxcs, BbIOPABIIMX 3TOT y4eOHBIH
npeJMerT.

[Ipy U3y4yeHUU JAHHOrO MOAYJISI PeaJM3yI0TCs U CUCTEMAaTU3U-
pylOTCS BUJbI [leATeJbHOCTH, HA OCHOBE KOTOPbIX 0GecrneyrnBaeTCs
JOCTHXKEeHHe NpeJAMEeTHBIX U MeTalpeJgMeTHBIX NJIaHUPYeMbIX pe-
3y/JbTaTOB 06Gy4eHUs, GOpMHUPYyeTCs eCTeCTBEHHO-Hay4YHas rpaMoT-
HOCTb: OCBOEHHE Hay4YHbIX METOJO0B HCCJeJ0BaHUA SABJEHUH MpUpO-
JAbl U TEXHUKH, OBJIaIeHHEe YMEHUSMHU 00bsICHATh QU3UYECKHEe SB-
JIeHUs, IpUMeHss IoJIydeHHble 3HaHUs, pellaTb 3aJayd, B TOM
YUCJle KaYeCTBEHHbIE U 9KCIIepUMEeHTaJIbHBbIE.

[IpyHLMOHANIBHO AeSATEeJbHOCTHBIM XapaKTep JaHHOTO pasjesa
peasu3yeTcs 3a CYET TOro, YTO yyallpecs BBINOJHSIOT 3aJaHus,
B KOTOPBIX UM NTpeJJiaraeTcs:



6 Ha OCHOBE IOJIYYEeHHbIX 3HAaHUW pPaCloO3HABaTb U HAYYHO 0GBsC-
HATb QU3UYECKHe SIBJIEHUsI B OKpYXKalolled MpUpojie U TMOBCeJ-
HEBHOMU >KU3HU;

6 KCIOJIb30BaTh Hay4Hble METOJbl HCCAeJ0BaHUsS (PU3UYECKUX SB-
JIeHUH, B TOM YUCJIe [Jis MPOBEPKU TUIOTE3 U MOJy4eHUSI Teope-
TUYECKHUX BbIBOJIOB;

6 00'bSICHATH HAay4YHbI€ OCHOBBI HauboJiee BaXKHbIX JOCTUXKEHUH CO-
BpEeMEHHBIX TeXHOJIOTUM, HalpuMep, MPAKTUIECKOTO HCI0JIb30-
BaHUs pa3/IMYHBbIX UICTOYHUKOB 3HEPTHUU Ha OCHOBE 3aKOHA Ipe-
BpallleHUSI U COXpPaHEHUs BCEX U3BECTHBIX BU/IOB SHEPTUU.
Kaxkzjass u3 TeM JJaHHOTrO pasjesa BKJIKYaeT 3KCIepUMeHTaJlbHOe

hccaejoBaHue 0060061jaILero xapakTepa. Paszmesn 3aBepiuaeTcsd

MpOBeJIEHUEM JIUArHOCTUYECKOW U OLIEHOYHOH PaboThl 3a KypC OcC-

HOBHOM ILIKOJIBI.



MJAHWPYEMBIE PE3YJIbTATbl OCBOEHWA
YYEBHOI'O MPEAMETA «®U3NKA>»
HA YPOBHE OCHOBHOIO OBLUEIO OBPA3OBAHWA

H3yuyenue yuyeb6HOro mnpeamera «dusuka» Ha ypOBHE OCHOBHOIO
o611ero o6pasoBaHUsA JOJ/DKHO 0OeclnedyuBaTh AOCTHXKEHUE CIedylo-
I[UX JIMYHOCTHBIX, MeTalpeJMeTHbIX U MpPEeJAMEeTHbIX 06pa3oBaTesb-
HBIX Pe3yJIbTAaTOB.

JMMHOCTHBIE PE3Y/IbTATbI

Ilampuomuueckoe eocnumanue:

—IposIBJIEHHWE HHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO
poccuiickoit GU3nYeCcKor HAYKH;

—I[€EHHOCTHO€E OTHOIIeHUE K JOCTHXKEHUSM POCCUUCKUX YUEHBIX-
$usukos.

I'pasicoanckoe u OyxX08HO-HPAGCHIEEHHOE 60CRUMAHUE:

—TOTOBHOCTh K aKTHBHOMY y4acCTHIO B OOGCY>K/JI€HUU OOILeCTBEHHO-
3HAYUMBbIX U 3TUYECKUX NMPO06JeM, CBA3aHHBIX C NPAKTHYECKUM
MpUMeHEHHUEM JJOCTHKEHUN PU3UKH;

—O0CO3HaHUE BAXKHOCTU MOPAJbHO-3ITHYECKUX MNPHUHIUIOB B Jes-
TeJIbHOCTH YYEHOTO.

Dcmemuueckoe 6ocnumanue:

—BOCIpPUATHE 3CTeTUYECKUX KayeCcTB PU3MUECKON HayKu: eé rap-
MOHMWYHOI'0O NOCTPOEHHS, CTPOTOCTH, TOYHOCTH, IJAKOHUYHOCTH.
Llennocmu nayunozo nO3HaAHUA:

—OCO3HaHMe LLeHHOCTH PU3NYeCKOH HayKH KaK MOIIHOTO UHCTPY-
MeHTa [I03HaHUA MUPA, OCHOBBI Pa3BUTHA TEXHOJIOTHUH, BaXKHeH -
LIed COCTaBJIAWLLEN KYJbTYPhI;

—pas3BUTHeEe HAay4YHOH J10603HATEJIBHOCTH, UHTEpeca K HccJie/loBa-
TeJbCKOH e TeJIbHOCTH.

Dopmuposanue Kyabmypsl 300P08b U IMOUUOHATILHOZO
onazononyuus:

—OCO3HaHUe LIeHHOCTU 6e30macHoro o6pasa »KHM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BXKHOCTHU NpaBUJ 6€30IacHOro NoBeJe-
HHUS Ha TPAHCIOPTeE, HA JOPOTax, C 3JIeKTPUYECKHUM U TeIJIOBBIM
060pyJOBaHHEM B JJOMAIIHUX YCJ0BUIX;

—chOpPMUPOBAHHOCTh HaBblKa pedJieKCUH, IPHU3HAHUEe CBOero mnpa-
Ba Ha OIIMOKY U TaKOTO0 e [paBa y APyroro yesjaoBekKa.
Tpyooeoe eocnumanue:

—aKTHUBHOE y4yacTHe B pelleHUU NPaKTHYeCKUX 334ad (B paMKax
CceMbH, LIKOJIbI, TOPOJa, Kpasi) TEXHOJIOTUYECKOH U COLlMaJbHOU
HanpaBJIEHHOCTH, TPEOYIOIIUX B TOM 4YHucjae U GU3UYECKHUX 3HA-
HU;



—UWHTEpeC K MPAKTUYECKOMY U3Yy4YeHUI0 Npodeccui, CBA3aHHBIX
c PU3UKO.

IKonozuueckoe eocnumanue:

—opUeHTalYs HAa MpUMeHeHre GU3UIYeCKUX 3HAHUU JJis1 pellleHU s
3a/1a4 B 006J1aCTH OKpY»Karolel cpeibl, IJaHUPOBAHUS OCTYIIKOB
U OLIeHKU MX BO3MOXKHBIX ITOCJIEACTBUM JIJIsl OKPY KaIOIel cpe/ibl;

—O0CO3HaHHe TIJI00aJIbHOTO XapaKTepa 3KOJIOTUYeCKUX NpobJieM
U NyTel UX pelieHus.

Aoanmauyus 00yuarOwe2ocs K U3MEeHAIOU{UMCIA YC108U-

AM COUUAILHOU U NPUPOOHOIL CPeOobl:

—IMOTpPeO6HOCTh BO B3aUMOJIEMCTBUU NPU BBINOJHEHUHU HCCJIel0Ba-
HUH U NpoeKToB (pU3UYeCKON HaNpaBJIeHHOCTH, OTKPBITOCTb
ONBITY U 3HAHUAM JPYTUX;

—TIOBbIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IpaKTUye-
CKYI0 J1esITeJIbHOCTb;

—InoTpe6HOCTh B GOPMUPOBAHMU HOBBIX 3HAHUN, B TOM uucje dop-
MYJUPOBATh UJEU, MOHSATHSA, TUNOTE3bl 0 PU3UUYECKUX O06bEKTaX
U SIBJIEHUSIX;

—oco3HaHue J1ePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH
B 06Js1acTy GU3UKY;

—IIJJAHUPOBAHHUE CBOEr0 PAa3BUTHUS B IPUOOPETEHUHN HOBBIX QU3H -
YeCKHX 3HAHUH;

—CTpeMJIeHH e aHAJIU3UPOBATh U BBISBJSATH B3aUMOCBSI3U NPUPO-
Z1bl, 06111eCTBA U 9KOHOMHUKH, B TOM YHCJIE C UCITOJIb30BaHHUEM (U-
3UYeCKUX 3HaHUHU;

—OIleHKa CBOUX JIEMCTBUU C yYETOM BJIMSHHA Ha OKPY KAIOMIYIO
cpeny, BO3MOXKHBIX IJ106abHbIX MOCJIEICTBUH.

METAMNPE/ZMETHBIE PE3Y/IbTATbI

YHMBepCasibHble No3HaBaTe/lbHble p,eﬁcmvm

bazoevle nozuueckue oeiicmeust:

—BBISIBJISITh M XapaKTEpPU30BaTh CylleCTBEHHbIe MPU3HAKU OObEK-
TOB (sIBJIEHUH);

—YyCTaHaBJIMBATh CylLlleCTBEHHbIN MPU3HAK KJIAaCCUPUKALIMH, OCHO-
BaHUA /1Jis1 060011eHUsT U CPAaBHEHUS;

—BBIfIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYUs] B paccMaTpUBae-
MbIX GaKTaX, JAaHHBIX U HAOJIIOJEeHUAX, OTHOCSIIIUXCSA K dpusnde-
CKHUM SIBJIEHUSIM;

—BBISIBJISITh IPUYUHHO-CJIE/ICTBEHHbIE CBSI3U NPU U3y4YeHUU OU3U-
YeCKUX SIBJIEHUH U MPOIEeCCOB; /ieJlaTh BBIBOJbI C MCIIOJIb30BaHHU-
eM [JIeIlYKTUBHbIX WU WHJAYKTHUBHBIX YMO3aKJ/IIOYEHUH, BbIJBUTaTh
TUNOTE3bl O B3AUMOCBS3X GU3UUECKUX BEJIUUHH;



—CaMOCTOSITEJIbHO BbIOHMpPATh CHOCOO pelieHUs y4eOHOU Jusnuyde-
CKOU 3a/iayu (CpaBHEHHE HECKOJIbKUX BapUAHTOB pelIeHHs, BbI-
60p HauboJiee MOAXOASIIEr0 C YYETOM CAaMOCTOSITEJIbHO BbIJIeJIeH-
HBIX KDUTEPUEB).
bazoevie uccneoosamenvckue oeiicmeusi:

—MHCIO0Jb30BaTh BOINPOCHl KaK MCCAeJ0BaTeJbCKUN WHCTPYMEHT
MO3HAHUS;

—IPOBOJAUTH [0 CAMOCTOSITEJbHO COCTaBJEHHOMY IJIaHYy OIBbIT, He-
CJIOXKHBIA QU3UUYECKUN IKCIEPUMEHT, HeOOJIblIoe HCCAeloBaHUE
dusnvecKkoro siBJeHUS;

—OILleHUBaTh Ha NIPUMEHHUMOCTb U JIOCTOBEPHOCTh MHPOPMAIUIO,
MOJIy4YeHHYI0 B X0/le UCCJIeJOBaHUS UJIU 3KCIIEPUMEHTA;

—CaMoCTOATeNbHO GOpPMYIHPOBaTh 0606IeHUsT U BbIBOJbI 1O pe-
3yJbTaTaM NPOBeJEHHOr0 HabJII0/eHUs, ONbITA, UCCIeJ0BaHUS;

—IPOTHO3UPOBATh BO3MO>KHOEe JajibHelllee pa3BUTHE GU3IUYECKUX
MPOLLECCOB, a TAKXKE BbIJIBUTATh ITPEANOJI0XKEHHUS 06 UX pa3BUTHU
B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Paboma ¢ ungpopmayueii:

—IpPHUMEHSATh pa3JUYHble MeTO/bl, HTHCTPYMEHTHI U 3aMPOChI NIPU
MovcKe U oT60pe MHPOPMALMH MM JAHHBIX C YYETOM NpeaJio-
»KEHHOU yuebHOW PU3NIeCcKor 3a7a4u;

—aHaJIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIPETUPOBATh UH-
dopmanuio pa3IMYHbBIX BUZIOB U $OPM ITpeICTABIEHUST;

—CaMOCTOSITeJIbHO BbIOMPATh ONTHUMaibHYI0 GOpMy MpejcTaBJe-
HUs WHPOpMaMM U WUIIOCTPUPOBATH pellaeMble 337a4yd He-
CJIOKHBIMHU CXeMaMH, AuarpaMMaMu, UHOW rpadukod U HUX KOM-
OUHALUAMHU.

YHuBEpCa/ibHble KOMMYHWKATMBHbIE AEMCTBMSA

Oobwenue:

—B X0/le 06CYyX/leHUsI y4eOHOT0o MaTepuasa, pe3yJibTaToB Jiabopa-
TOPHBIX pabOT U NMPOEKTOB 33/|laBaTh BOINPOCHI MO CYIIECTBY 00-
Cy’/laeMOW TeMbl U BbICKA3bIBaTh H/IEW, HalleJIeHHble Ha pelle-
HUe 33Jla4M U MoJi/lepKaHre 6J1aroesaTeIbHOCTU OGLeHUs;

—COIOCTABJISITh CBOU CYX/JI€HUS C CYXKJEHHUSMHU APYTUX YIYACTHU-
KOB /IHaJIoTa, 0OHAPYKUBATh Pa3JINUHE U CXO/CTBO MO3ULUH;

—BBbIpPaXXaTh CBOI0 TOUKY 3pE€HUS B YCTHBIX U INCbMEHHBIX TEKCTAX;

—Ny6JIUYHO MPEACTABJATh Pe3yJbTAaThl BbIMOJHEHHOTO PU3UYECKO-
ro ONbITa (3KCIIEPHUMEHTA, UCCJIeIOBAHU S, TPOEKTA).
Coemecmuasn oesamenvrnocms (compyoHuuecmaeo):

—TIOHUMATh U UCIOJIb30BATh MPEUMYIIeCTBA KOMaHJHOU U UH/U -
BUJIyaJIbHOW paboOThl MPU pelleHUHM KOHKPETHOU (U3UYeCKOUn
npo6JeMbl;



—IpUHUMATh LEeJM COBMECTHOH [esTeNbHOCTH, OpPraHHW30BBLIBATHb
JIeCTBUS 1O €€ JOCTHKEHHUIO: paclpesesssiTb POJIH, 06GCYKJAThb
MPOLECCHI U Pe3yAbTaTbl COBMECTHON paboThl; 06061IaTh MHEHUS
HECKOJIbKHUX JII0JIeH;

—BBbINOJIHATH CBOIO YacTbhb paboOThl, JOCTUrasi Ka4eCTBEHHOTO pe-
3yJIbTaTa 0 CBOEMY HallpaBJIeHHUIO U KOOPJUHHUPYS CBOU Jei-
CTBUS C APYTUMHU YiIeHaMU KOMaH/Ibl;

—OlLleHHBaTh Ka4YeCTBO CBOEr0 BKJIa/la B OOIIMH NPOAYKT 10 KpUTE-
pusM, caMOCTOsATeJIbHO CGOPMYJIMPOBAHHBIM YYaCTHUKaMH B3a-
WUMOJEUCTBUA.

YHuBepCasibHble peryasTuBHble Ael;'iCTBMFI

Camoopzanuzauyusn:

—BBIABJISTh NPOGJIEMBI B )KU3HEHHBIX U Y4€GHBIX CUTYALUSX, TPe-
OYIOIIUX IJis pelleHUsT GU3NYeCKUX 3HAHUH;

—OPpHEHTUPOBATHCS B PA3JIMUHBIX MOAX0AAX NMPUHATUS pelleHUH
(uHAMBUAYaJIbHOE, IPUHSTHE PELIEHUs B TPYIIIe, IPUHSATHE pe-
LIEeHUH IPynInomn);

—CaMOCTOSITEJIbHO COCTaBJSTh aJrOPUTM pelieHUuss GU3ndecKou
3a/la4y WJIM IIJIaHa MCC/IeloBaHUsA C YYETOM MMEILUXCA pecyp-
COB M COGCTBEHHBIX BO3MOXHOCTEH, apryMeHTUpPOBaTh NpejJjara-
eMble BapUMaHThI pellleHHH;

—/JieJ1aTh BbIOOP M 6paTh OTBETCTBEHHOCTDb 3a pelleHUe.
Camoxonmpos (pegprexcust):

—/aBaTh a/leKBAaTHYIO OLleHKY CUTyalU{ U NIpeAJiaraThb IJaH eé u3-
MeHeHUSs;

—O0O6'BACHATD NPUYMHBI JOCTHXKEHUs (HeJOCTH)XKeHH:A) pe3yJ/bTaToB
JlesiTeJIbHOCTH, laBaTh OLleHKY IPUOOPEeTEHHOMY ONBITY;

—BHOCHUTb KOPPEKTUBLI B JleATeJbHOCTb (B TOM YHCJIe B XOJ, BBINOJI-
HeHUs1 GU3NYECKOT0 HCCJIe[OBaHUSA WU NPOEKTa) Ha OCHOBE HO-
BBIX OGCTOATEJbCTB, U3MEHUBIUUXCA CUTYalUH, YCTAaHOBJIEHHBIX
OIIMGO0K, BO3HUKIIUX TPYJHOCTEH;

—OILIeHUBATbh COOTBETCTBUE pe3yJsbTaTa LeJU U YCI0BUAM.
Imoyuonanvnvlit unmenneKm:

—CTaBUTb cebs1 Ha MeCTO APYyroro yejoBeKa B X0/ie cliopa UJH JHcC-
KyCCHH Ha Hay4YHYIO TeMy, IOHUMAaTb MOTHUBBI, HAMEPEHHUs U JIo-
TUKY ApYyTroro.

Ilpunamue cebsn u opyzux:

—IpU3HABaTh CBOE MPaBO Ha OMIMOKY NMPU pelieHUH PpU3rUdeCKUx
3a/]a4 UJIU B YTBEPXKJAEHUSX Ha HAy4YHble TEMBI U TaKOe ke paBo
JApyroro.



NPEAMETHbBIE PE3Y/IbTATDI

7 Kknacc

[IpegMeTHbIE pe3yJibTAaTbl HAa 6Aa30BOM YPOBHE JIOJDKHbI OTPaXKaTh
chOopMHUPOBAHHOCTD ¥ 00YYAIOIIUXCS YMEHUM:

—MHCIO0Jb30BaTh MOHATHUS: PU3UUYECKHE U XUMUYECKHe sIBJEHUS;
HabJIIoleHu e, 9KCIIEPUMEHT, MO/leJib, TUII0Te3a; e IUHUIbl GU3H -
YeCKHUX BeJIMUYMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOsIHUS Bellle-
cTBa (TBEpAOE, XKUAKOe, ra3000pa3Hoe); MeXaHUYeCKOoe JBUXKEHUE
(paBHOMEpHOE, HEPABHOMEPHOE, NIPSIMOJUHENHOE), TPAEKTOPUS,
paBHOJZIeUCTBYIOIIAs CUJI, AedpopManud (yrnpyras, njactTudyeckas),
HEBECOMOCTb, COOOIal0IIecs COCy/ibl;

—pasauyaTth sABaeHUus (Auddy3us; TenJoBoe JBUXKEHHEe YaCTUL] Be-
LIeCTBa; paBHOMEpPHOEe /[IBI)KEHHE; HepaBHOMEpPHOe J[BHXKEeHUE;
WHepLHUs; B3aUMOJIEMCTBHUE TeJs; paBHOBecue TBEPABIX TeJ C 3a-
KpemnJIEHHOW OChbl0 BpallleHHus; nepejiaya JaBjeHUsl TBEPAbIMU Te-
JlaMH, KHUJKOCTSMHU U razaMy; aTtMmocdepHoe [aBJjieHHe; IJaBa-
HUe TeJ; NMpeBpallleHUs] MeXaHU4YeCKOW 3HEepPTHH) IO OIHCAHUIO
UX XapaKTePHbIX CBOWCTB U Ha OCHOBE OMNBITOB, JIEMOHCTPHUPYIO-
IUX JaHHOe GU3UYECKOoe sIBJIEHUE;

—Ppacrno3HaBaTh NpPOsIBJIEHHE H3y4YeHHbIX QU3WUYECKUX SIBJIEHUH
B OKpY>KalollleM MHUpe, B TOM 4ucjae GU3nYecKre IBJIEHUS B IPU-
poje: IpyuMepHhl ABUKEHHUS C PA3JIUYHBIMH CKOPOCTSIMH B )KUBOH
Y HEXXUBOU MPHUPOJE; AEUCTBUE CUJIbI TPEHUS B MIPHUPOJIE U TEXHMU-
Ke; BJAUsSIHHE aTMOChEPHOro /laBJIeHU s Ha >KUBOU OpraHu3M; IJia-
BaHUE pbIO; pbluard B TeJle YeJIOBEKAa; NPU 3TOM MEPEBOJUTH
MPAKTUYECKYI0 33/a4y B y4eOHYI0, BbIJEJSTh CylleCTBEHHbIE
CBOMCTBa/NMpU3HAKU GU3NIECKUX IBJIEHUH;

—OIHUCbIBAaTh U3yYeHHbIe CBOWCTBA TeJs U GU3UYECKUe SBJIEHUS, UC-
noJib3ysl GpusndecKre BeJUIHNHBI (Macca, 06'bEM, IJIOTHOCTh Be-
1[eCTBa, BpeMs, NyTh, CKOPOCTh, CPEIHASA CKOPOCTh, CHUJIA YIPY-
TOCTH, CUJIA TSXKECTH, BEC TeJa, CUJia TPeHHUs, faBiaeHue (TBEpJo-
ro TeJsa, )KUIKOCTH, ra3a), BbITAJKUBAIOIAs CHJIA, MeXaHUYeCKasd
paboTa, MOIHOCTb, MJIEYO CHJIbl, MOMEHT CHJIbl, KO3)OUIIUEHT
M0JIE3HOTO JIEUCTBUS MEeXaHW3MOB, KUHETHYeCKass U MOTEeHIU-
a/IbHAs 3HEPTHA); IPU ONMUCAHWUHU NPABUJIbHO TPAKTOBATH GU3U-
YeCKHU CMBICJI UCNOJIb3yeMbIX BEJINYUH, UX 0603HAYEHUS U e/IU -
HUIbl GU3UYECKUX BEJHUYUH, HAXOAUThb (POPMYJibl, CBSI3bIBAIO-
e AAaHHYI (PU3UYECKYH BEJWYUHY C APYTUMU BEJUYUHAMH,
CTPOUTH rpadrKU U3YUEeHHbBIX 3aBUCUMOCTEN QU3UYECKUX BEJIU-
YU H;

—XapaKTepU30BaTh CBOKUCTBA TeJI, QU3udecKHe SIBJIEeHHUs U IPolec-
Chbl, MCIIOJIb3Ysl TIPaBUJIA CJOXKEHUSI CUJ (BJIOJIb OJTHOU MPSAMOM),



3akoH ['yka, 3akoH [lackasis, 3akoH ApxyUMe/a, IPaBUJIO PaBHO-
Becus pblyara (6J10Ka), «30JI0TO€ MPaBUJIO» MEXAHHU KU, 3aKOH CO-
XpaHEeHUs] MeXaHWYeCKOU 3HePTHH; IPU 3TOM /1aBaTh CJOBECHYIO
GopMyIMPOBKY 3aKOHA U 3alMCbIBATh €ro MaTeMaTHYeCKOe Bbl-
pakeHue;

—O00BSACHATh PU3NYECKHE sIBJEHHs, MPOLECChl U CBOWCTBaA TeJl,
B TOM YMCJIe U B KOHTEKCTE CUTYallMi NPAaKTUKO-OPUEHTHUPOBAH-
HOro XapaKTepa: BBISBJSATb NPHUYUHHO-CJIEICTBEHHbIE CBS3H,
CTPOUTH 00'bsICHEHUE U3 1—2 JIOTMYEeCKHUX 11aroB C ONOPOX Ha
1—2 u3y4yeHHbIX CBOHCTBA GU3NYECKUX SIBJIEHUH, PU3UUECKUX
3aKOHa MJIM 3aKOHOMEPHOCTH;

—DpeuiaTh pacyéTHbIe 3a7a4u B 1—2 1elcTBUS, UCN0J1b3ysl 3aKOHbI
1 bopMyJibl, CBA3bIBaOlUe GU3UYeCKUe BEJIMYUHBI: HA OCHOBE
aHaJIM3a YCJIOBHUSA 3a/layM 3alWCbiBaTh KpaTKoe YCJOBUE, MO/ -
CTaBJIATh GU3NUYECKHE BEJUYHUHBI B $OPMYJIbl U IPOBOAUTH pac-
4éThbl, HAXOAUTh CIIPABOYHbIE JAaHHbIE, HEOOX0JUMbIE JJIS pelle-
HUS 33/la4, OLlEHWBAaTh PEaJMCTUYHOCTb MOJy4YeHHOU ¢usnye-
CKOU BeJINYUHBI;

—Ppacrno3HaBaTh NPO6JIEeMbI, KOTOPbIE MOXKHO PEIIUTh TPU MOMOLIHU
dusnyecKUx MeTOJO0B; B ONMCAHWUU UCCIe[OBaHUA BbIJEJATh NPO-
BepsieMoe IpeJIoJioxKeHHe (runoTesy), pasjiMyaTh U UHTepIpe-
TUPOBaTh NOJIy4eHHbIH pe3yJsbTaT, HaXOJAUTb OILIMOKHU B XoJe
OIBITA, ZleJIaTh BBIBO/BI IO €0 pe3yJibTaTaM;

—IpPOBOAUTbL OMNBITHI 10 HAGJIOAEHUI0 (PU3UYECKUX ABJEHUH HIU
dusrnyeckux CBOHCTB Tes: GOpPMYJHUPOBAThL IpOBepsieMble NpeJ-
MI0JIOXKEHUS], COOUpATh yCTAaHOBKY M3 NpeJ/I0KeHHOro 060pyLoBa-
HUS$, 3alIUCbIBATh X0/, ONbITa U GOPMYJINPOBATh BbIBO/bI;

—BBINOJIHATH NpsAMble U3MepPeHHUs PACCTOSAHUs, BPeMEeHH, MACChI
TeJla, 06'b€Ma, CUJIbI M TeMIlepaTyphl C HUCIOJb30BaHHEM aHAJIOro-
BbIX U IMPPOBBIX NPUOOPOB; 3aMChIBATh OKa3aHUA NPUGOPOB
Cy4éTOM 3a/laHHOM a6COIIOTHON MOTPEIIHOCTU U3MEePEHUH;

—IpPOBOAUTbL MUCCJe[J0BaHHE 3aBUCHUMOCTH OAHOH ¢usnyeckoil Be-
JIMYUHBI OT APYTOH C MCNIOJIb30BaHHEM NPSMBbIX U3MepeHUH (3a-
BUCUMOCTH NMYTH PAaBHOMEPHO JBUXKYILIETrocs TeJsa OT BpeMeHHU
ABV>KEHUA TeJsla; CUJIbl TPEHHUS CKOJIbXXE€HUA OT CUJIbI JaBJIeHUS,
KayecTBa 06paboTKH MOBEPXHOCTEHN TeJs U HE3aBUCUMOCTH CUJIbI
TPeHHs OT NJOLAAY CONPUKOCHOBEHHS TeJ; CUJIbl YIPYTOCTH OT
yZUIMHEHU S NPYKUHBbI; BITaJKUBaIOLEN CUJIbI OT 06’ bEMa Norpy-
>KEHHOM 4YacTHU TeJsa U OT MJIOTHOCTH XUJKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJIa, OT IJIyGUHBI, HA KOTOPYIO MOTPYKEHO TeJI0;
yCJIOBUH NJIaBaHUSA TeJl, yCJIOBUM paBHOBeCHS pblyara u 6JI0KOB);
y4acTBOBaThb B NJIAHHPOBAaHUU y4eOGHOIO HCCAe0BaHUs, COOU-



paTh YCTAHOBKY Y BBINOJIHATH U3MEPEHUS, Caeys MpeJl0KeH -
HOMY IJIaHy, PUKCUPOBATH pe3ybTaThl MOJyYeHHOU 3aBUCUMO -
CTH PU3NYECKUX BEJIMYUH B BHU/Je MPEJJI0KEHHBIX TabJ/IUI U rpa-
$uKOB, fesaTh BBIBOJBI 10 pe3yJibTaTaM HCCJIeJOBAHUS;

—IPOBOJUTH KOCBEHHble HU3MepeHUs PU3NYEeCKUX BeJUYHUH (IJIOT-
HOCTb BellleCTBa XU/JKOCTH U TBEPJOro TeJa; CUJa TPeHUs CKOJIb-
>)KEeHUSsI; JlaBJeHue BO3/lyxa; BbITaJIKMBawlllasl cuJjia, JelCcTByIO-
1asi Ha NOTrPY>KEHHOE B KU /JKOCTb TeJI0; KO3PPUILIMEHT M0JIe3HO-
ro JelcTBUS NPOCTbIX MeXaHW3MOB), cjeAysl MNpeJJ0XKeHHOH
WHCTPYKLMU: TPU BBINOJHEHUHU U3MEPEHUN COOUpPATh 3KCIEePHU -
MEeHTAaJIbHYI0 YCTAaHOBKY U BbIUMCJISITh 3HaUeHHEe UCKOMOM BeJI -
YUHBI;

—cCo6JII0/IaTh MpaBUJa TeXHUKH 6e30MacHOCTH NpU paboTe c Jjabo-
paTOpHBIM 060pY/IOBaHUEM;

—YyKa3bIBaTh NPUHLUIBI JeHCTBHUSA MNPUGOPOB M TEXHUYECKHX
YCTPOWCTB: BECbl, TEPMOMETP, JUHAMOMETDP, COOGIIAI0IIHEeCH CO-
cy/Zibl, 6apoMeTp, pblyar, MOoABHKHbIA U HENOJABUKHbBIN 6JIOK, Ha-
KJIOHHAs MJIOCKOCTb;

—XapaKTepU30BaThb NPUHIUIIBI JeUCTBUS H3Y4YEHHBIX MPHUOOPOB
Y TeXHHUYEeCKUX yCTPOMCTB C ONOPOM Ha UX ONHCAaHUs (B TOM YHC-
Jle: MOJUHUIHUKH, YCTPOUCTBO BOJONPOBOJA, TMAPABIUYECKUN
nnpecc, MaHOMeTp, BbICOTOMED, NIOPILIHEBOH HACOC, apeoMeTp), HUcC-
[10J1b3ysl 3HaHUA O CBOMcTBax U3NYECKUX ABJEHUN U HEO6X0U-
Mble pr3MYecKHe 3aKOHbI U 3aKOHOMEPHOCTH;

—INpPUBOJUTL NpPHUMepbl / HAXOAUTb MHPOpPMALMIO O INpHUMepax
NIPaKTUYeCKOTr'0 MCI0Jb30BaHNUsA GU3NYECKUX 3HAHUN B MOBCe/ -
HEBHOH KU3HU JJs1 obecrneyeHHs 6e30MaCHOCTU NMPU 06palieHUuU
c npubopaMU U TEXHUYECKHMHU YCTPOUCTBAMH, COXPaHEHUH 3/10-
POBbA U COBJII0/IEeHHS HOPM 3K0JIOTMYeCKOro NoBeJleHHs B OKPY-
»Kawuleu cpege;

—OCyL1eCTBJIATb 0T60P MCTOYHHMKOB MHOpMaLUu B ceTd MHTepHeT
B COOTBETCTBHUM C 3aJJaHHbIM IIOMCKOBBIM 3allpoCcOM, Ha OCHOBE
MMEIIUXCA 3HAHUW U NMyTEM CpaBHEHUs] pPa3JMYHbIX HCTOYHU-
KOB BbIZIeJIATb MHPOPMALUIO, KOTOpasi SBJSETCSd IPOTHUBOpPEYHU-
BOM MJIK MOXKET GbITb HEJJOCTOBEPHOM;

—MCII0J1b30BaTh NIPH BbINOJHEHUH Y4eOHbIX 3aJJaHUH Hay4YHO-II0-
NyJSIPHYIO0 JIUTepaTypy GU3NUECKOro CoZlep>KaHHUs], CIpaBOYHbIEe
MaTepHuasbl, pecypcel ceTH MHTepHeT; BJaaJeThb NpUEMaMU KOH-
CHEeKTHUPOBaHUS TEKCTa, Npeobpa3oBaHUs UHPOpPMALUU U3 OLHOU
3HAKOBOM CHCTEMBI B IPYTyI0;

—C03/1aBaTh COOGCTBEHHbIE KpaTKHe NMHCbMEHHbIE U YCTHBIE COoO6lLe-
HUSI Ha OCHOBe 2—3 UCTOYHUKOB MHPopManuu GU3UYECKOro COo-



Jlep>KaHus, B TOM YHCJIe MYyGJIHUYHO JieJlaTh KpaTKHUe COOBIeHuUs
0 pe3yJibTaTaX NPOEeKTOB UJIU yUYeOHbIX UCCIAEJOBAHUN; IPU 3TOM
rpaMOTHO MCIO0JIb30BAaTh U3yYEeHHbIU MOHATUHHBIHN anmnapar Kyp-
ca pU3UKH, CONPOBOXK/JAATh BLICTYIJIEHHE NTPe3eHTaluel;

—IpY BbINOJIHEHUU YUeOHBIX MPOEKTOB M UCCAeLOBAaHUN pacnpeje-
JIATDb 06H3aHHOCTI/I B rpyrme B COOTBETCTBUHU C IOCTAaBJIEHHbBIMHU
3aJlayaMy, CJAeJUTh 3a BbINOJIHEHHMEM IJjlaHa [JEeUCTBUH,
aZleKBATHO OL€eHHUBAThb CO6CTB€HHI:II>1 BKJIaJ B JedTeJIbHOCTb
rpynmnbl; BbICTpauBaTh KOMMYHHKAaTUBHOE B3aHWMO/leliCTBUeE,
YYUTBIBasA MH HUE OKPYKaAIOLIUX.

8 knacc

[IpeagMeTHbIE pe3yibTaTbl Ha 6a30BOM YPOBHE [JIOJXKHbI OTpaXkaTh
chOpMHUPOBAHHOCTD Y 0OYYAOIIUXCS YMEHUM:

—MWCNO0JIb30BaTh NOHATUA: Macca U pa3Mepbl MOJIEKYJ], TeIJIOBOe
JABHXXEHUE aTOMOB U MOJIEKYJI, arperaTHble COCTOSHUS BellecTBa,
KpHUCTa/JIMYecKrue U aMopdHbIe TeJsa, HaChIIleHHbIM U HeHachl-
LIIEeHHbIX Nap, BJAAXXHOCTb BO3/yxa; TeMIlepaTypa, BHYTPEeHHAA
3Heprus, TEIJIOBOU JABUraTeJb; 3JIeMeHTapHbIN 3J1eKTPUYeCKUN
3apd/, 3JeKTpUYecKoe IoJie, IPOBOAHUKUA U AUIJEKTPUKH, IO-
CTOSHHBIN 3JIEKTPUYECKUH TOK, MArHUTHOE T0JIE;

—pasrMyaTh fABJeHUus (TenJoBoe paclihpeHHe/cxKaTHe, TelJone-
peZiaya, TenJioBOe paBHOBeCHe, CMayWBaHHe, KallUJUISIpHbIE SIB-
JIeHUsl, UCTIapeHHe, KOHJleHcalusd, IJIaBJeHHue, KPUCTAIU3alnus
(oTBepaeBaHure), KUIeHHUe, TelJonepejada (TenJ0NPOBOJHOCTD,
KOHBEKI U, U3JIy4YeHHe); 3JIeKTpU3alus TeJs, B3auMoJelcTBUe
3apAJ0B, AeHCTBUSA 3JIEKTPUYECKOTO TOKA, KOPOTKOe 3aMbIKa-
HUe, B3aUMOJleliCTBUe MarHUTOB, JeCTBHe MarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, 3JIeEKTPOMarHMTHasA UHAYKIHSA) 110 OINHU-
CaHHIO MX XapaKTEepPHBIX CBOMCTB M HAa OCHOBE OIBITOB, €MOH-
CTPUPYIOUIHX JaHHOe PU3NYeCcKoe SIBJIEHUE;

—pacno3HaBaTb NpPOSIBJIEHUE H3Y4YeHHbIX QU3UYECKUX SIBJIEHUU
B OKpy»KalollleM MUpe, B TOM 4yucJe pusnieckue ABJIEHUs B IIPU-
poJie: MOBEPXHOCTHOE HATs)KEHHe U KalWJJISPHble ABJEHUA B
NpUpoJe, KPUCTAJIJIBI B IpUpoe, usaydenre CosiHIA, 3aMep3a-
HYe BOJ0EMOB, MOPCKHe GpH3bl, 06pa30BaHUE POCHl, TYMaHa,
HHesl, CHeTa; 3JIeKTpHUYeCKHUe siBJIeHHs B aTMocdepe, 3eKTpruye-
CTBO »XUBbIX OPraHU3MOB; MarHUTHOeE 1noJie 3eMJi, ApeH noJro-
COB, POJIb MarHUTHOTO MOJIA [JIfl >KU3HU Ha 3eMJle, IOJIIpHOe CHU -
siHUe; TIPU 9TOM IIepeBOJUTH NPAaKTUYECKYIO 33Jja4y B y4eOHYIO,
BbI/IEJIATh CyllleCTBEHHbIe CBOWCTBA/IPU3HAKU PHU3UYECKUX SIB-
JIEHUH;



—OIUCbIBaTh U3yYeHHbIe CBOWCTBA TeJ U GU3UYECKUE SIBJEHUS, UC-
noJib3yss ¢u3uYecKUe BeJUYUHbI (TeMIepaTypa, BHYTpPEHHSs
3Heprus, KOJIMUYECTBO TEIJIOTHI, YAe/bHasl TENJOEMKOCTb Bellle-
CTBa, y/leJibHasl TENJIOTA IJIaBJIEHUs], y/leJIbHASA TEeIJioTa Napoo6-
pa3oBaHus, yJiesJbHasl TeIJOTa CrOpaHHUsl TOIJIMBA, KO3bPULIU-
€HT I10JIE3HOTI'0 JIe¥CTBHUS TENJIOBOM MallMHbI, OTHOCHUTEJbHas
BJIQXKHOCTb BO3/lyXa, 3JIEKTPUYECKUH 3apsifi, CUJa TOKa, 3JieK-
TpUYecKoe HaMpsDKeHUe, COMPOTHBJEHHE MPOBOJHUKA, YAeJbHOE
CONPOTUBJIEHHE BELIECTBA, pa60Ta U MOIUIHOCTb 3JIEKTPUUYECKOTO
TOKa); MpPU OMNHUCAHUM NPaBUJBbHO TPaKTOBaTh (U3UYECKUH
CMBICJI UCTIOJIb3yEeMbIX BEJIUYUH, 0603HAaUYEeHUS U e JUHUIbI QU3U-
YeCKUX BEJIMYUH, HAXOJAUThb GOPMYJibl, CBSA3bIBAIOIHE JAHHYIO
$u3UUeCcKy0 BEJIMYUHY C JIPYTUMU BeJIUYHHAMH, CTPOUTH I'padu-
KU U3YYEeHHbIX 3aBUCUMOCTEN GU3NUECKUX BEJUUHNH;

—XapaKTepHu30BaTh CBOWCTBA TeJs, pU3NUYECKHe SABJEHHUS U MPO-
1eCChI, KUCI0JIb3YysI OCHOBHbBIE MOJIOXKEHU S MOJIEKYAIPHO-KUHETH-
YeCKOW TEOPHUH CTPOEHHUS BeleCTBa, NPUHIUN CYNEepHo3ULIUH IO-
Jiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHUs 3apsja, 3a-
koH OmMa g y4dacTka unend, 3akoH /Jhxoysas—JleHna, 3akKoH
COXpaHEeHHUsI IHEPTUH; NPU 3TOM /aBaTh CJIOBECHYIO POPMYJIHMPOB-
Ky 3aKOHA U 3alMChIBATh €TI0 MaTEMATUYECKOE BhIPAXKEHHUE;

—O00'BACHATh GU3UYECKHE MPOILEeCChl U CBOWCTBA TeJI, B TOM YHCJIe
U B KOHTEKCTE CUTYyallud NPaKTHUKO-OPHUEHTHUPOBAHHOrO XapaKTe-
pa: BBISIBJATb NPUYUHHO-CJIeJCTBEHHbIE CBSI3U, CTPOUTH 006'bsIC-
HeHHe U3 1—2 JIOTUYECKHX IaroB € ONOpOoX Ha 1—2 M3y4yeHHBbIX
CcBOMCTBa GU3UYECKUX SIBJIEeHUH, PU3HUIeCKHUX 3aKOHOB HJIU 3aK0-
HOMEPHOCTEH;

—peuiaTh pacyéTHbIE 337a49U B 2— 3 1€ CTBUS, UCIOJIb3ys 3aKOHBI
u GopmyJibl, CBA3bIBaOLMEe GU3NYECKHEe BEJIMYUHbBI: HA OCHOBE
aHaJIM3a YCJO0BUs 3a/ia4M 3alUChIBAaTh KPAaTKOE YCJIOBHUE, BhISIB-
JIITh HEJJOCTATOK JIAaHHBIX JJIS1 pENIeHUsI 3aJjla4U, BbIOUPATh 3aKO-
Hbl U GOPMYJIbl, HEOGXOIUMbIe /1Jisl €€ pelleHUs], TPOBOJUTh pac-
4EThbl U CPAaBHUBATH MOJIYyYEHHOE 3HAaYeHH e PU3NIECKON BEJIUUH-
HbI C U3BECTHBIMU JITaHHBIMH;

—Ppacrno3HaBaTh NPOGJEMbI, KOTOPbIE MOXKHO PEIIUTH MPU MOMOIIH
pU3nYeCcKUx MeTO/I0B; UCIOJIb3Yysl ONMCAHWE UCCJIe/IOBAHUS, BbI-
JleJISITh MpOBepsieMoe TMpeAIoJioXKeHHe, OlleHUBATh MPaBUJIBHOCTh
Mopsi/iKa MPOBeJIeHUs UCCJIeJOBAHUS, [1eJIaTh BbIBO/bI;

—TIPOBOUTH ONBbITHI O HAGJIIOAEHUIO PU3UYECKUX SIBJIEHUNW UJIU
pu3nYecKux CBOUCTB TeJl (KanuJJsipHbIe SIBJIEHUS], 3aBUCUMOCTb
JlaBJIeHUs BO3/[yXa OT ero 06'béMa, TeMNepaTyphbl; CKOPOCTU MPO-



lecca OCThbIBaHHUsI/HarpeBaHHUs NMPU HU3JyYEHUU OT LBeTa U3JIY-
Yyarolel /morJonjarnlilei NoBEpPXHOCTU; CKOPOCTb UCIIapeHHs BO-
Abl OT TeMmepaTypbl >XUJAKOCTU U IJIOLIAAU €€ MOBEPXHOCTH;
3JIeKTpU3al s TeJl U B3aUMOJIeCTBUE 3JIEKTPUUECKHUX 3aPA/I0B;
B3aHMMO/IENCTBHUE IMOCTOSIHHBIX MarHMTOB, BU3ya/iM3allMs Mar-
HUTHBIX MOJIEHM MOCTOSHHBIX MarHUTOB; JeHCTBUST MAarHUTHOTO
MoJiA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOH -
CTBa 3JIEKTPO/IBUraTeJsisl MOCTOSTHHOTO ToKa): GopMyJMpOBaTh
NpoBepsieMble MPEAI0JIOKEHUSA, COOUPATh YCTAaHOBKY U3 MpeJio-
)KEHHOTO 060py/I0BaHUsl; ONMUCHIBATH X0/ ONbITa U GOPMYJIUPO-
BaTh BBIBOJbI;

—BBINOJIHATL NpPsIMble U3MEpPEeHHUsI TeMIlepaTypbl, OTHOCHUTEJIbHOMU
BJIAXKHOCTH BO3/yXa, CUJIbI TOKA, HANIPS>KEeHHUS C UCII0JIb3OBAaHU -
€M aHaJIOTOBbIX MPUOOPOB U JATUUKOB (PU3NUYECKHUX BEJUYUH;
CpaBHUBATh pe3yJbTaThl U3MEPEHUN C YUETOM 3aZlaHHOMN abco-
JIIOTHOM MOTPELIHOCTH;

—IOpPOBOAUTL HCCJIEeJOBaHHE 3aBHCUMOCTH OJHOW (pU3UYECKOU Be-
JIMYMHBI OT APYrOM C HCIOJb30BaHHEM MpPSAMbIX U3MepeHUH (3a-
BUCHMOCTb COMPOTHBJIEHUSI TPOBOAHUKA OT €ro AJIUHBI, MJIOIIaau
MONIePeYHOr0 CeYeHUs M YJAeJbHOrO CONPOTHUBJIEHUA BellecTBa
NIPOBOJHMKA; CUJIbl TOKAa, UAYLIEro 4yepe3 NMPOBOJHHUK, OT Halpd-
>)KeHUsl Ha MPOBOJHHUKE; MCCJAe/lOBaHUE MOCJAeN0BaTEJIbHOr0 U Ma-
paslyieJIbHOTO COeIMHEHUH MPOBOJHHUKORB): IJIAHUPOBATh HCCJIE/I0-
BaHHe, COOMpPATh YCTAaHOBKY M BBINOJIHATb H3MEpPEHUs], Caeays
NpeJJIOKeHHOMY IJIaHy, GUKCUPOBATh pPe3y/bTaThbl IMOJJY4YeHHOH
3aBHCHUMOCTHY B BH/Jle TaOJIHI U TPadUKOB, AeslaTh BBIBOJbI IO pe-
3yJIbTaTaM MCCJeJOBaHUS;

—IPOBOAUTH KOCBEHHbIE U3MepPeHUsT PU3NIECKUX BeJUYHH (yAesb-
Hasl TENJIOEMKOCTb BEIIECTBA, COIPOTHUBJIEHUE TPOBOJIHHUKA, pa-
60Ta U MOIJHOCTb 3JIEKTPUUYECKOTO TOKA): JIAHUPOBaTh U3Mepe-
HUS$I, COGUPATh 3KCIIEPUMEHTAbHYI0 YCTAHOBKY, CJIeAYS MPeJJI0-
KEHHOW MHCTPYKLHH, U BBIYUCIAATH 3Ha4eHHe BeJIUYUHBI;

—co6JI0/1aTh MpaBWJia TEXHUKHU 6e30MacHOCTH Mpu pabore ¢ jabo-
pPaTOpPHBIM 060pPY/IOBaHUEM;

—XapaKTepu30BaTh NPUHIUIIBI JIEUCTBUS H3YYEeHHBIX MPUGOPOB
U TEXHUYECKUX YCTPOUCTB C OMOPOH HA UX ONHUCAHUs (B TOM YHC-
Jie: CUCTeMa OTOIJIEHWs JJOMOB, TUTPOMETp, MapoBasg TypOUHA,
aMIlepMeTp, BOAbTMETP, CYETYUK 3JIEKTPUUECKOUN IHEPTHUH, 3JI€K-
TPOOCBETHUTEJIbHbIE NMPUOGOPHI, HArpeBaTeJIbHbIE 3JIEKTPONPUOOPHI
(mpuMephbl), 3JIEKTpUYECKUE NPESOXPAHUTEIN; SJIEKTPOMATHUT,
3JIEKTPOJBUTATEJIb TOCTOSTHHOTO TOKA), UCNIOJIb3ysl 3HAHUS O



cBoMcTBax GU3UUYECKUX SIBJIEHUH U HeoOXoAuMble GHU3UYECKUE
3aKOHOMEPHOCTH;

—pacno3HaBaThb MPOCThble TEXHUYECKHE YCTPOUCTBA U U3MEpPUTEJIb-
Hble MPUGOPHI [0 CXeMaM U CXeMAaTUYHbIM PUCYHKaM (PKHUJKOCT-
HbI TepMOMETpP, TePMOC, ICUXPOMETpP, TUTPOMETP, JBUrATENb
BHYTPEHHErO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT); COCTABJAThb CXe-
MbI 3JIEKTPUYECKUX LieNlel C MocjieoBaTeJbHbIM U Mapasjaesb-
HBIM COeJJMHEHUEM 3JIEMEHTOB, pa3/inyas yCJOBHbIe 0603HAYEHUS
3JIEMEHTOB 3JIEKTPUUYECKUX Lienel;

—MOpPUBOJUTH NPUMEPHI/HAXOAUTh UHPOpPMAIUI0 O MpUMepax Mpak-
TUYECKOTO MCIOJb30BaHUS (PU3UUYECKUX 3HAHUU B MOBCEJHEBHOU
KU3HU [J1s1 o6ecniedeHHs1 6€30MacHOCTH NMPHU obpalleHUr ¢ Mpubdo-
paMHu U TEeXHUYECKHUMU yCTPONUCTBAMHU, COXpPAHEHUs 3/10POBbs
U COOJIIOZIEHUSI HOPM 3KOJIOTHUYECKOTr O MOBEAEeHUS B OKpYy Kalollen
cpepne;

—OCYLIEeCTBJATh MOUCK HHbOpMalUMH (GU3UYECKOr0 COoJepKaHus
B ceTU MHTepHET, HA OCHOBE MUMEWIMXCS 3HAaHUW U NYyTEM CpaB-
HEHUsI [OMOJIHUTEJbHBIX HCTOYHHUKOB BbIJEJSTh HHOOPMAIUIO,
KOTopasi SIBJSIeTCS MPOTHUBOPEYUBON HMJIM MOXKET OBbITb HEOOCTO-
BEPHOM;

—HCIOJIb30BaTh MPU BBHINOJHEHUU YIeOHBIX 33/laHUM HAay4YHO-IIO-
MyJASPHYIO JTUTEPATYPy GU3HUUECKOTO COJlepP>KaHUs, CIIPABOYHbIE
MaTepuasbl, pecypcbl ceTH HWHTepHeT; BJaZleTbh NPUEMaAMU
KOHCIEKTUPOBAHUs TEKCTa, NpeoObpa3oBaHUsA WHPOpMALUU U3
OJIHOHM 3HAKOBOM CUCTEMBI B JIPYTYIO;

—C03/1aBaTh COGCTBEHHbIE NUCbMEHHbIE U KPAaTKHeE YCTHBIE COO0IIIe-
HUA, 0006masd UHGOPMAUI0 W3 HECKOJIbKUX HCTOYHHUKOB GU3U-
YEeCKOro COJlepyKaHHs, B TOM 4YHCJe NMYyGJUYHO NMPEJCTABJIATh pe-
3yJIbTaThl MPOEKTHOW WJIM HCCJIEe[0BAaTEJIbCKON [IeITeJIbHOCTH;
MPU 3TOM I'PaMOTHO HCIIOJIb30BaTh W3yYEeHHBbIH MOHATHUWHBIN ar-
mapar kKypca ¢GU3HUKH, CONPOBOX/AATh BBLICTYIJIEHHE Ipe3eHTa-
LUEeH;

—TIIpHY BBINOJIHEHUU YI1eOHBIX TPOEKTOB U UCCIeN0BaHUN dr3nye-
CKHX MPOLIECCOB pacnpeesisiTb 00S13aHHOCTH B I'PYIINEe B COOTBET-
CTBUU C MMOCTABJIEHHBIMH 33/la4aMH, CJIeJIUTh 32 BbINIOJHEHHUEM
MJ1aHa JeCTBUH U KOPPEKTHUPOBATh €ro, a/leKBaTHO OL[EHWBATh
COOCTBEHHBIH BKJIQJ, B JIeITEJIbLHOCTh TPYIIbI; BBICTPAUBATh KOM -
MYHUKaTUBHOE B3aUMO/IeHCTBUE, POSIBJIsis TOTOBHOCTb pa3pe-
HIaTh KOHQJJIUKTHI.



9 knacc

[IpeagMeTHble pe3yJibTaTbl Ha 6a30BOM yPOBHE JOJKHbI OTpaXKaTh
chOopMHUPOBAHHOCTD ¥ 00YYAIOIIUXCS YMEHUM:

—HCI0Jb30BaTh NOHATHA: CUCTEMa OTCY€Ta, MaTepUasibHasl TOUKa,
TpaeKTOpPHs], OTHOCUTEJBbHOCTb MEXaHUYeCKOT0 JBUXKEHUS, Jie-
dopmanusa (ynpyrasi, njaactudeckasi), TpeHUe, LLeHTPOCTPEMHU-
TeJIbHOE YCKOpPEeHUe, HEBECOMOCTb U Neperpys3Ky; LeHTP TsKe-
CTU; aBCOJIIOTHO TBEPI0€E TeJIo, IEHTP TSKECTHU TBEPAOTO TeJia,
paBHOBecCHE; MexXaHUYeCKHe KoieGaHUs U BOJIHBI, 3BYK, UHOpas-
BYK U YJIbTPa3BYK; 3JIeEKTPOMAarHUTHbIE BOJIHBI, LIKaJa 3JIeKTPO-
MarHUTHBIX BOJIH, CBET, 6JIM30PYKOCTb U aJIbHO30 PKOCTb, CIEK-
TPBI UCIIYCKAHUS U NOTJIOeHUs; aibda-, 6eTa- U raMMa-usJayde-
HUs, U30TOIIBI, s1/lepHasi dHEPTeTUKa;

—pasauyaTh sBJeHUs1 (paBHOMEpHOe M HepaBHOMEpPHOe MpsIMOJIU-
HelHOe JBUXXeHHEe, pABHOYCKOPEeHHOe NMPSAMOJIMHENHOe JBHUXe-
HUe, CBOGO/THOE TIa/IeHHe TeJl, pABHOMEPHOE JIBIXKEHHUE 110 OKPYXK-
HOCTH, B3aUMOJENCTBUE TeJl, peaKTUBHOE JBHKEHUe, KoJieba-
TeJIbHOE JIBMKEHHUE (3aTyXallue U BbIHYK/AeHHble KoJieGaHUs),
pe30HaHC, BOJTHOBOE JIBMXKEHUE, OTPaKEHHE 3ByKa, MPSIMOJIUHEN -
HOe pacnpoCcTpaHeHHe, OTpaKeHHe W NpeJIOMJIeHHe CBeTa, MOJ-
HOe BHYTpeHHee OTpa)KeHHe CBeTa, pa3J/ioXkeHue 6eJsloro cBeTa
B CIIEKTpP U CJIOXKEHHe CNIeKTPaJIbHBIX LIBETOB, JUCIIEPCUS CBETa,
eCTeCTBeHHasA pPaJMO0aKTUBHOCTb, BO3HHUKHOBEHHE JIMHEHYaTOro
CIleKTpa M3JIy4eHHUs) [0 ONMCAHHIO UX XapaKTepPHBIX CBONUCTB U
Ha OCHOBE OIBITOB, IeMOHCTPUPYIOLIUX JaHHOe prU3UYecKoe SB-
JIeHUe;

—pacno3HaBaTb IpPOsIBJIEHUE H3YYeHHBbIX (QU3UYECKUX SABJIEeHUH
B OKpYy>KalollleM MUpe (B ToM yucJe pusrudeckue siBJeHUsA B IIPU-
poJie: NIPUJNBEI U OTJIMBHI, BUKeHHe MJIaHeT COJTHeYHOM CUcTe-
Mbl, peaKTUBHOE J[BH>KEHHe >XUBBbIX OPraHU3MOB, BOCIpUATHE
3BYKOB KHBOTHBIMH, 3eMJIeTpsICEHU e, CeiCMUYeCKHe BOJIHBI, L1y -
HaMH, 9X0, [|BeTa TeJl, ONTHUYEeCKHEe AABJIEHUS B NpUPOJe, 6H0JIO0-
ruyeckoe JeWcTBUEe BUAMMOrO, yJbTPpadpHUOJIETOBOIO U PEHT-
reHOBCKOT'0 MU3JIy4eHHUH; eCTeCTBEHHbIA paJMOaKTUBHBIN ¢OH,
KOCMHYECKHE JIy4H, PpaJUO0aKTUBHOE U3JIydeHHe NPUPOJHBIX MU-
HepaJsoB; JAelCTBHe paJMOaKTUBHBIX M3JIy4eHUH Ha OpraHU3M 4e-
JIOBEKa), IpU 3TOM Ne€PEeBOAUTH NPAKTHYECKYIO 3aJa4y B y4e6-
HYI0, BBbIJEJSATb CylleCTBEHHble CBOWCTBa/NMpHU3HAKU ¢U3UYe-
CKUX ABJIEHUH;

—OINHCBhIBATh U3y4YeHHble CBOHCTBA TeJ U QU3UYeCKHUe SIBJIEHHU, UC-
nosb3ysl pu3rvecKkue BeJUYHUHBI (CpeJHsIsI U MCHOBEHHAsl CKO-
pOCTBb TeJia IPU HepaBHOMEPHOM /JIBUXKEHWH, yCKOPeHHe, lepeMe-



L[eHUEe, MYTh, YIJIOBasi CKOPOCTb, CUJIA TPEHUSs, CUJIA YIIPYTOCTH,
CUJIa TSDKECTH, YCKOpeHUe CBOGOJIHOTO MaJieHHUs, BeC TeJsia, UM-
MyJIbC TeJia, UMIYJIbC CHUJIbl, MEXaHUYecKasi paboTa U MOUIHOCTh,
MOTEHI[MAJIbHAs SHEePrusl TeJia, MOJAHATOr0 HaJ, MOBEPXHOCThIO
3eMJIH, TTOTeHI[MaJibHasl SHEPTUsl CXKATOU MPYKUHBI, KHHETHYE-
CKasl d9Heprusl, MoJIHasA MexXaHHu4ecKasi SHeprus, IeprUo/ U 4acToTa
KoJsieGaHU M, AJIMHA BOJIHbI, TPOMKOCTb 3BYKa U BbICOTA TOHA, CKO-
pOCTb CBeTa, MOKa3aTeJb PeJIOMJIEHUS CPe/ibl); IPU OMHMCAHUU
MPaBUJIbHO TPAaKTOBAaTh QU3UUYECKUN CMbBIC/ UCIIOJb3YEMBIX BEJIU-
4YHH, 0603HAYEeHUs U eJUHUIbI QU3UYECKUX BEJUYHH, HAXOAUTh
dopmyibl, CBsI3bIBAKOILIME JAHHYIO0 GU3UYECKYIO0 BEJIUUHUHY C IPY-
TMMU BeJIMUMHAMH, CTPOUTH rpadpUKH U3y4eHHBIX 3aBUCUMOCTEN
dU3UYeCKUX BEJIMYUH;

—XapaKTepu30BaTh CBOMCTBA TeJl, GU3uiecKre IBJIeHUs U Ipolec-
Chl, MCITOJIb3ysl 3aKOH COXpPaHEeHUs] 3HEPTUHU, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHLUI CYNIEPIIO3UIIUU CUJI, TPUHIUI OTHOCUTEJIb-
HocTHu [asnunesi, 3akoHbl HbIOTOHA, 3aKOH COXPAHEHUS] UMIYJIb-
Ca, 3aKOHBI OTPAXKEeHUs U MPeJOMJIEHU s CBETa, 3aKOHbI COXpaHe-
HUsI 3apsiIOBOTO U MaCCOBOTO YHCeJ MPHU SAJIEPHBIX peaklusx;
MIPpYU 3TOM [1aBaTh CJAOBECHYI0O GOPMYJIMPOBKY 3aKOHA U 3aIHChI-
BaThb €r0 MaTeMaTH4YeCKoe BbIpaKeHHE;

—O00'BSCHATh GU3UYECKHE MPOIEeCChl U CBOWCTBA TeJI, B TOM YHCJIEe
U B KOHTEKCTE CUTyallud NPaKTHUKO-OPHUEHTHUPOBAHHOIO XapaKTe-
pa: BBISIBJATb NPUYUHHO-CJIeJCTBEHHbIE CBSI3U, CTPOUTH 006'bsIC-
HeHHe U3 2—3 JIOTUYECKHX 1IaroB C ONOPOU Ha 2—3 M3y4YEeHHbIX
CcBOMCTBa GU3UYECKUX SIBJIeHUH, PU3NIeCKHUX 3aKOHOB HJIU 3aK0-
HOMEPHOCTEH;

—pemaTh pacuéTHbIe 3a/a4u (OonupawIiuecs Ha CUCTEMY U3 2—
3 ypaBHEHMM), UCNOJb3ysl 3aKOHBI U GOPMYJIbI, CBA3bIBAIOIIHE
pu3uvyeckre BeJIMYUHBI: HA OCHOBE aHAJIU3a YCJIOBUS 3a/]a4H 3a-
MUChIBAaTh KPAaTKOE yCJI0BHE, BbISBJISTh HeJOCTAIONNEe WUJIN U30bI-
TOYHBbIE JIaHHbIE, BELIOUPATh 3aKOHBI U GOPMYJIbl, HEOGX0IUMbIe
JUISI pellleHus], TPOBOJIUTh PACUYETHI U OLeHUBATh PEAJUCTUYHOCTD
MOJIy4eHHOT0 3HaYeHUs] pU3NUeCKOH BEJIUUNHBI;

—Ppacrno3HaBaThb NPOGJEMbI, KOTOPbIE MOXKHO PEIIUTH MPU MOMOIIH
pu3nYecKUx MeTO/I0B; UCIOJIb3ysl ONUCAHHE UCCJIe/IOBAHUS, BbI-
JleJISITh MpOBepsieMoe TMpeAIoJIoKeHHe, OlleHUBATh MPaBUJIBHOCTh
Mopsi/ika MPOBeJleHUsT UCC/e[JoBaHusl, ZieJlaThb BbIBOJbI, UHTEPIIpe-
TUPOBATH Pe3yJIbTAaThl HAOJIOJEHUN U ONIBITOB;

—TIPOBOUTH ONBbITHI O HAGJIIOAEHUIO PU3UYECKUX SIBJIEHUNW UJIU
pusnyeckux CBOUCTB TeJs (M3ydyeHHe BTOPOro 3akoHa HbioToOHa,
3aKOHa COXpaHEeHUs 9HEPTUU; 3aBUCUMOCTb MepHU0/ia KoebaHU N



MPY?>KUHHOTO MasiTHUKA OT MacChl Irpy3a U KECTKOCTU MPYKUHbI
W HEe3aBHCHUMOCTb OT aMIUIMTY/bl MaJbIX KoOJIeGaHWUH; MPSAMOJIU-
HeWHOe pacnpocTpaHeHHWe CBeTa, pas3JiodkeHue Gesoro cBeTa
B CIIEKTpP; U3y4YeHHEe CBOWCTB H300paXKEHUs B IJIOCKOM 3epKalie
U CBOHCTB H300pakeHUsl INpeJMeTa B cobUpalolled JMH3e; Ha-
OJI0/IeHUE CIJIOLIHBIX U JIMHEWYAThIX CIHEKTPOB HM3JIy4eHHs): ca-
MOCTOSITEJIbHO COGMPATh YCTAHOBKY U3 U30BITOYHOr'0 Habopa 06o-
PYZOBaHMs; ONMUCBIBATb XO/J| ONbITA U €ro pe3yJabTaThbl, GOpMyJIu-
pOBaTh BBIBOJI;

—TIpOBOAUTL IMPHU HEOGXOJUMOCTH CEPUI0 MPSMBIX H3MEpeHUH,
omnpejesisasa cpeHee 3HaYeHUe U3MepsieMoi BeJUdUHbI (POKyCcHOe
paccTosiHue coOuparollel JIMH3bI); 060CHOBBIBATh BhIGOP criocoba
HM3MepeHHs/U3MEPUTENBLHOr0 TPUGOPa;

—IpPOBOJAUTH HUCC/Ie/JOBaHUE 3aBHCUMOCTeH (U3UYECKUX BeJUYUH
C WCIOJIb30BaHUEM INPSIMBIX HU3MepeHUH (3aBUCHMOCTb NMYTH OT
BpeMeHHU NpPHU PaBHOYCKOPEHHOM JBM>KEHUU 6€e3 HayaJbHOU CKO-
pOCTH; meprojia KoseGaHUW MaTeMaTU4YeCKOro MasiTHUKA OT JJIH-
Hbl HUTH; 3aBUCUMOCTH yIJla OTPRXKEHHUS CBeTa OT yrJia MaJeHus
U yrja NnpejoMJieHHs OT yrJa MaZieHus ): MJIaHUPOBATh HCCIEJ0-
BaHHe, CaMOCTOSATEJbHO COOMPATh yCTAaHOBKY, PUKCHPOBATH pe-
3yJbTaThl TNOJyYEHHOW 3aBUCUMOCTU GU3WYECKUX BEJIWYHH C
y4€TOM 33/JaHHOM MOTPELIHOCTU U3MEPEHUH B BU/Je TAabJIUI U rpa-
$uKOB, fesaTh BBIBO/BI 110 pe3yabTaTaM HCCAeL0BAHUS;

—TIIPOBOIUTh KOCBEHHbIE U3MEPEHUs PU3NIECKUX BEJIUYUH (cpes -
Hsisl CKOPOCTb M YCKOpPEHHE TeJsia MPU PaBHOYCKOPEHHOM /IBH-
»)KEHUH, YCKOpPeHHEe CBOGOJHOTO Ma/leHHUs, ) KECTKOCTb MPY>KUHBI,
Ko3pdUIIMEeHT TpeHHUsl CKOJIbXXEHHWs, MexaHudeckas pabora
U MOIIHOCTb, YaCTOTA U MepUoJ KoJieGaHUHW MaTeMaTU4YeCKOTO
U IPY>KUHHOTO MasiTHUKOB, ONITHYECKas CUJIa COGUPAIOIIEH JIMH-
3bl, PA/IUOAKTUBHBIA POH): MJIAHUPOBATh U3MEPEHHUS; COOUPATH
3KCIMEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJHSATh U3MEPEHUS, CIIe-
Ays peJJIO)KEHHOU MHCTPYKLUH; BBIYUCISTh 3HAYEeHUE BEJIUUH-
HbI 1 aHAJIU3UPOBAThH MOJIyYeHHbIe Pe3yIbTaThl;

—co6JI0/1aTh MpaBUJia TEXHUKU 0€30MacHOCTH NMpU paboTe c Jiabo-
pPaTOpPHBIM 060pPY/IOBAHUEM;

—Ppa3JyiM4aTh OCHOBHbIE MPU3HAKH M3YUYEHHBIX PU3UUECKUX MOJe-
Jiel: MaTepuaJbHas TOYKa, aGCOJIIOTHO TBEP/I0€ TeJIO, TOUEeUHbIN
WCTOYHUK CBETAa, JIy4, TOHKas JIMH33, [IJIaHeTapHasl MO/IeJib aTo-
Ma, HyKJIOHHasl MO/ieJIb aTOMHOTO s17Ipa;

—XapaKTepu30BaTh NPUHIUIIBI JIEHCTBUSI H3Y4YEeHHBIX MPUGOPOB
U TEXHUYECKUX YCTPOUCTB C OMOPOH HAa UX ONHUCAHUs (B TOM UHC-
Jie: CIUJIOMETP, IATYUKH MOJIOKEHUS], PACCTOSIHUS U YCKOPEHMUH,



pakeTa, 3XO0JIOT, OYKH, Nepuckomn, ¢oToamnmnapar, ONTUYECKHe
CBETOBO/IbI, CIIEKTPOCKOII, J03UMETp, KaMepa BusbcoHa), uc-
M0JIb3ys 3HAaHUSA O CBOMCTBAxX GU3UUYECKUX SIBJIEHUN U HEOOXOU-
Mble GU3UYEeCKHEe 3aKOHOMEPHOCTH;

—MUCMO0JIb30BaTh CXEMbI U CXeMaTHYHbI€ PUCYHKH U3YYEHHBIX TEX-
HUYECKUX YCTPOUCTB, U3MEPUTENbHbIX IPUOGOPOB U TEXHOJIOTU-
YeCKUX MPOIEeCCOB MPU pellleHUU yYeOHO-IPaKTUYeCKUX 3a/ay;
ONTUYECKUE CXEMbI JIJIsl TOCTPOEHUS U300paKeHUH B IJIOCKOM
3epKaJie U coObuparoiel JNH3e;

—MOpPUBOJUTH NPUMEPhI/HAXOAUTh UHPOpPMAIUI0 O MpUMepax Mpak-
TUYECKOT0 HCIO0Jb30BaHUA PU3NYECKUX 3HAHUU B MOBCEHEBHOU
KU3HU [Jis1 o6ecniedeHHs1 6€30MacHOCTH NMPHU obpallleHUr ¢ mpubo-
paMHu U TEeXHUYECKHUMU yCTPOMCTBAMHU, COXPAHEHUsS 3/10POBbs
U COOJIIOZIEHUSI HOPM 3KOJIOTUYECKOTr 0 MOBEAEHUS B OKpYy Kalollen
cpee;

—OCYIIeCTBJSTh MOUCK MHPOpMaLUU PU3UIECKOTO COAep KaHUs
B ceTu UHTepHET, CaMOCTOSAATEIbHO GOPMYJIUPYS NOUCKOBBIN 3a-
MPOC, HAaXOUTh NMYTU OMNpeJesieHUs JJOCTOBEPHOCTH IOJIYYeHHOU
UHPOpMaLM¥ Ha OCHOBE UMEKIIUXCS 3HAHUU U AOTOJHUTEJb-
HBbIX UICTOYHHUKOB;

—HCIO0Jb30BaTh MPU BBHINOJHEHUH YIeOHBIX 3aJlaHUH HAY4YHO-IIO-
MyJASPHYIO JUTEePATYPy GU3HUUECKOTO COJlepP>KaHUs, CIIPABOYHbIE
MaTepuasbl, pecypcbl ceTH HWHTepHeT; BJaJleTb NPUEMaAMU
KOHCIIEKTUPOBAaHUsI TeKCTa, Mpeobpa3oBaHusA UHOOPMAIUU U3
OJIHOHM 3HAKOBOM CUCTEMBI B [IPYTYIO;

—co03/1aBaThb COOGCTBEHHbIE NMHCbMEHHbIE W YCTHbIE COOOIEHHUs Ha
OCHOBe HH}OpPMAIUU W3 HECKOJbKUX HCTOYHHUKOB (PHU3UIECKOTrO
co/iep’KaHus, MyOJUYHO NPEACTABJATH pPe3yJbTaTbl MPOEKTHOH
WJIM HCC/Ie0BATENbCKOU JeITe/IbHOCTH; MPU 3TOM IPaMOTHO HC-
M0JIb30BaTh M3y4YEeHHbIH MOHATUHHBIA amnmnapaT U3y4aeMoro pas-
lena UMUMKW W CONPOBOXK/ATh BBICTYIJIEHHE TNpe3eHTanuen
C Y4€TOM 0COGEHHOCTEH ayJUTOPUH CBEPCTHUKOB.



TEMATUYECKOE TMJAHUPOBAHWNE

7 knacc (68 u)

TeMaTH4YeCcKHM
06JIOK, TeMa

OcHOBHOe cojep:KaHue

OCHOBHbIE BH/BI JeATEe/bHOCTU YYaIUXCs
(Ha ypoBHe y4eGHbIX JelcTBuii)!

Paspen 1. ®usuka u eé posib B NO3HAHMHU OKpY:Kawuiero mupa (6 4)

dusuka —
HayKa o nmpupoje

(24)

dusnka — HayKa o IpUpoje.
ABnenus npupo/bl. Pusnye-
CKHe ABJIEHHUA: MeXaHHu4e-
CKHe, TeIlJIOBbIe, 3JIeKTpUye-
CKHe, MarHUTHbIE, CBETOBBIE,
3BYKOBBIE

BrisiB/IeHUE pa3/IUIUN MeXAy GU3UYECKUMH U XUMHUYECKUMU
npespaieHusaMH (MC — xumus).

Pacrio3HaBaHue U Ky1accuPukalus GU3NIECKUX sIBJEeHUH:
MeXaHHUY€eCKUX, TEIJIOBbIX, 3JIEKTPUYECKUX, MarHUTHbBIX

Y CBETOBBIX.

Ha6usroneHue v onvcanve GU3NYeCKUX IBJIeHUH

dusuyeckue
BeJIMYUHBI (2 4)

dusnyeckre BeJTUIYHHBI.
H3mepeHne GU3NIECKUX
BesIn4rH. Pusuyeckue
npu6opsl. [lorpemHoOCTb
usaMepeHu. MexxayHaposHasa
chcTeMa eJUHUI]

OnpejiesieHue 1jeHbl JeJleHus lIKaJlbl U3MepUTeJbHOr0 Nnpubopa.
M3MmepeHnue JIMHEWHBIX pasMepoOB TeJl U NPOMEXYTKOB BpeMeHH
C Y46 TOM MOTPELIHOCTEMN.

W3mepeHre 06bEMa KUAKOCTH U TBEPJAOTO TeJa.

M3mepenue TemmnepaTypbl IPU NOMOLIY KUJKOCTHOTO T€pMO-
MeTpa U JaT4yMKa TeMIlepaTypBhl.

BreinoJsiHeHHe TBOPYECKUX 3a/laHUH 10 MOMCKY Croco60B U3Mepe-
HUS HEKOTOPBIX GU3UYECKUX XapaKTEePUCTHK, HallpuMep
pa3MepoB MaJibIX 06'beKTOB (BOJIOC, MTPOBOJIOKA), YAATEHHBIX

1 [Ipu paspaboTke pab6oyell mporpaMMbl B TeMaTHUYE€CKOM IUIAHHUPOBAHUM JIO/DKHBI GbITh YYTEHbI BO3MOXXHOCTH HCIIOJb-
30BaHUS 3JIEKTPOHHBIX (LMPPOBBIX) 06pa30BaTENbHBIX PECYPCOB, SBJSIOLMXCA y4eOHO-MeTOAUYECKMMH MaTepuaJia-
MU (MyJbTUMEJUHHbIE NPOTrPaMMBbl, 3JIEKTPOHHbIE YYEeOHUKH U 3aJJla4YHUKHU, 3JIEKTPOHHbIE GHUOJNOTEKH, BUPTYaJbHbIe
J1abopaTOpHUM, UTPOBble NMPOrpaMMbl, KOJJIEKLIMH LUQPOBBIX 06pa3oBaTeJbHBIX PECYPCOB), PeTU3YIOIUX AULAKTH-
yeckue Bo3MoxxkHOCTH UKT, cozeprkaHre KOTOPBIX COOTBETCTBYET 3aKOHO/IaTeJbCTBY 06 06pa3oBaHUH.



LE

06'bEKTOB, 60JIbIINX PACCTOSIHUM, MaJIbIX IPOMEKYTKOB
BpeMeHHU. O6CyX/AeHNe NTpeiIaraeMbix ClI0COG0B

EcTecTBeHHO-
Hay4HbII METOJ,
Nno3HaHuA (2 4)

Kak ¢usuka u apyrue
eCTeCTBEeHHbIe HayKH H3y4da-
10T npupoay. EcrecTBeH-
HO-Hay4YHbIH MeTO/] T03Ha-
HUsI: HaOJIIOJleHUE, TOCTAHOB-
Ka Hay4HOro BOIpOCa,
BbIIBH>XE€HHEe I'MII0Te3,
3KCIIEPUMEHT 10 NpOBeEpKe
TUIIOTE3, 00'bSICHEHUE HABJIIO-
naeMmoro siBjieHusi. OnvcaHue
$pu3nIecKux ABJEHUN C TIOMO-
b0 MoieJiel

Bb1JBIDKEHHE TUIIOTE3, 00'bSICHAUIUX IPOCTHIE sIBJIEHUS,
HalpuMep:

— M0YEMY OCTAHABJIMBAETCS JBWXKYILIEECs 110 FOPU30HTATbHOU
MOBEPXHOCTH TEJIO;

— MOYEeMY B KapKyIo OTOAY B CBETJIOHN O/iexK/le MPOXJIaiHEH,
4yeM B TEMHOU.

[Ipe/yioKeHHe CrIOCO60B NMPOBEPKU T'UIIOTES.

[IpoBesieHHe McclelOBaHUS M0 NMPOBepKe KaKOW-Jn60 THUnoTe-
3bl, HAlIpUMep: 1aJIbHOCTb noJiéta H1apyvKa, NyumeHHOro ropu-
30HTaJILHO, TeM GOJIbIIe, YeM 6OJIbIlIe BbICOTA NMyCKa.
[TocTpoenue npoctedmux mozesed GU3NIECKUX SBIEHUUN

(B BUle PUCYHKOB WJIM CXeM), HalpuMep MaJieHHe NpeMeTa;
npsAMOJIMHEHHOEe paclpocTpaHeHue CBeTa

Pa3geu 2. [lepBoHava/ibHbIE CBeIEHN O CTPOEHUH BelecTBa (5 4)

CtpoeHue
BemecTBa (1 4)

ATOMBI U MOJIEKYJIbI, UX Pa3-
Mepbl. ONbITHI, JOKa3bIBaloO-
LiMe AUCKpeTHOoe CTpOeHue
BellecTBa

Hab6uitofieHre ¥ MHTepIipeTalys ONBITOB, CBU/ETEIbCTBYOIUX
06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BellleCTBa: OIBITHI C pac-
TBOpPEHHEM Pa3J/IMYHbBIX BellleCTB B BOJIE.

OneHKa pa3MepoB aTOMOB U MOJIEKYJI C UCIIOJIb30BaHKEeM oTo-
rpaduii, HOJyIYeHHBIX HA aTOMHOM CHUJIOBOM MUKpockore (ACM).
OnpejesieHre pa3MepoOB MaJsbIX TeJl

JABH>KeHN e

M B3aMMOiei-
CTBME YaCTHL,
BellecTsa (2 4)

JIBIDKeHMe YacCTHL BellleCTBa.
CBsI3b CKOPOCTH JABW)KEHUS
YacTHL, C TEMIIEPaTypOil.
BpoyHOBCKOe IBM)KEHHE.
Juddy3us. BsaumoelicTtBue
YacTHL, BeleCcTBa: MPUTSIKe-
HHE U OTTAJIKUBaHUE

Ha6sronenue u o6bsicHeHHe GPOYHOBCKOTO JIBHXKEHHS U sIBJIe-
Hus qudodysun.

[IpoBeseHre U 06'bsICHEHHE ONBITOB 110 HAGJIIOAEHHUIO TEILJIOBOTO
paciypeHusi ra3os.

[IpoBeseHHe U OGBSICHEHHE OIBITOB M0 0GHAPYKEHHUIO CHJI
MOJIEKYJISIPHOTO MPUTSIXKEHUS U OTTAJIKUBAHHUS
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IIpodo.viceHue mab.

TemaTu4ecKui OCHOBHBIE BH/bI JeATe/JbHOCTH y4aluXxcsa
OcHOBHOe cojep:KaHue . "
6JI0K, TeMa (Ha ypoBHe y4eGHBIX JeHCTBHI)
ArperaTHsble ArperaTHble COCTOSIHUS OnucaHue (C UCHOJBb30BaHUEM NPOCTbIX MOJiesiell) OCHOBHBIX
COCTOSIHUSA BelllecTBa: CTPOEHUe ra3os, pas/IM4ri B CTPOEHUU ra30B, XKUAKOCTel U TBEP/bIX TeJl.

BelecTBa (2 4)

KUJKOCTEHN U TBEPbIX
(kpucTaNINYeCKUX) TeJl.
B3auMOCBs3b MEX/1y CBOM-
CTBaMHU BellleCTB B Pa3HbIX
arperaTHbIX COCTOAHUAX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPO-
eHrveM. OcOGEHHOCTH arperar-
HbIX COCTOSIHUH BO/bI

O6'bsiCHEHHE MAJION CXKUMAEMOCTH KUJIKOCTEU U TBEPbIX TeJI,
GOJIBIIIONW CXKMMaeMOCTH Ira3oB.

006 bsicHEHUE COXpaHEeHHUsI POPMbI TBEPABIX TeJ U TEKYYeCTU
JKUJKOCTH.

[IpoBeseHMeE ONIBITOB, JJOKA3bIBAIOIMX, YTO B TBEPAOM COCTOS-
HUM BO/Jbl YaCTHIbl HAXOAATCA B CpeJHEM JaJiblie ApYyr OT Apyra
(MJIOTHOCTb MEHBIIIE), UYeM B KHU/IKOM.

YcTaHOBIEHME B3aUMOCBA3U MEXAY 0COOEHHOCTSIMHU arperar-
HBIX COCTOSIHUHM BOJbI U CylLIeCTBOBAHHMEM BOJHBIX OPraHU3MOB
(MC — 6uoJsiorus, reorpadus)

Paspen 3. /IBmKeHue U B3auMoAelicTBue Te (21 4)

MexaHu4yeckoe
ABIKeHMe (3 4)

MexaHu4ecKoe JBUXKEHHE.
PaBHOMepHOe U HEpaBHOMEp-
Hoe JiBrmKeHHe. CKOpOCTb.
CpenHsisl CKOPOCTD IIPH He-
paBHOMEPHOM [ BHKEHHH.
PacyéT nyTu U BpeMeHU
JBYDKEHUS

I/ICCJIBLLOBaHI/Ie PaBHOMEPHOIr'o ABUXXEHHUA U OoIlpeesIeHHhe ero
INPHU3HAKOB.

Ha6mo,qe}me HEpaBHOMEPHOTO ABUXEHHA U ollpefesieHre ero
OTJIMYHUH OT PaBHOMEPHOI'O ABUXEHUA.

Pemienue 3a/ia4 Ha olpeaesieHrue 1nyTH, CKOpOoCTH U BpeMEeHU
PaBHOMEPHOI'O ABUXKEHUA.

Ananus rpaq)m(ors 3aBUCHUMOCTH NIYTHU U CKOPOCTHU OT BpEMEHH

HUHepuus,
Macca, IJIoT-
HOCTb (4 4)

flByieHN e MHePLUU. 3aKOH
nHepuuU. BsanmogercTBue
TeJI KaK IPUYNHA U3MEHEeHU
CKOPOCTH /IBH>KEHUS TeJl.

O6bsicHEHHE U TPOTHO3UPOBaHUeE sIBJIEHUH, 06yCI0BIE€HHBIX
HHepLHeH, HAaIpUMeP: YTO IIPOUCXOAUT IPU TOPMOKEHUH UITH
pe3KOM MaHeBpe aBTOMOOWJISA, T0YEMY HEBO3MO>KHO MTHOBEHHO
NpEKPATUTh JBHXKEHHE Ha BEJIOCHUIIE/le UK CaMOKaTe U T. .
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Macca Kak Mepa UHEPTHOCTHU
Tesa. [IJIOTHOCTB BeljecTBa.
CBs3b IJIOTHOCTH C KOJINYe-
CTBOM MOJIEKYJI B €/JUHUIIE
06 bEMa BellecTBa

[IpoBe/ieHYe M aHAJIU3 OMBITOB, JEMOHCTPUPYIOIUX U3SMEHEHHE
CKOpPOCTH JIBUKEHUS TeJsla B pe3yJibTaTe JelCTBHUs HAa HETO
APYTHUX TeJl.

PellleHre 33/1a4 Ha ompejie/ieHHe MaccChl TeJsa, ero 06bémMa u
IJIOTHOCTH.

[IpoBeAeHME U aHAIU3 OMBITOB, /IEMOHCTPUPYIOIIUX 3aBHUCH-
MOCTh U3MEHEHHsI CKOPOCTH TeJia OT ero MacChl MPU B3aUMOJIeN-
CTBUM TeJl. U3MepeHHe MacChl TeJia pa3JIMYHbIMU CIIOCOGaMU.
OnpenesieHre MJIOTHOCTH TeJa B pe3yJibTaTe U3MEPEHHs ero Mac-
Chl MU 06'bEMA

Cuia. Buabl cui
(14 4)

Cuia Kak xapaKTepHUCTHKa
B3auMoJieucTBUA Tesl. Cuia
YIpyrocTy u 3akoH ['yka.
H3mepeHHe CUJIBI C TOMOIILLIO
AUHaMoMeTpa. fIBjeHue
TACOTEHHUA U CHJIA TAXKECTH.
Cusa TSXKeCTH Ha APYTUx
niaaHeTtax. Bec Tesa. HeBeco-
MOCTb. C/I0>KeHHe CHUJI,
HaIlpaBJIEHHBIX 110 OJJHOU
npsaMoi. PaBHoelcTByOLasa
cuii. Cusa TpeHud. TpeHue
CKOJIBKEHUS U TPEeHUE MOKOA.
TpeHue BIpUpPO/Jie U TEXHUKE

W3yvyeHue B3aMMOJIeHCTBUS KaK NMPUYMHBI U3MEHEHUsI CKOPOCTHU
TeJsia WU ero gedopmMaluu.

OnucaHue peasbHbIX CUTyaLlUH B3aMMOJeHCTBUA TeJ C TIOMOLIbIO
Mo/iesield, B KOTOPbIX BBOJAUTCS NOHATHE U U300paXkeHHe CUJIBL
H3y4yeHune cusbl ynpyroctu. MccieoBaHue 3aBUCMMOCTH CUJIbI
YIPYrOCTH OT YAJIMHEHHS Pe3HHOBOTO IIHYpa UJIU IPY>KHUHbI

(c moctpoennem rpaduka).

AHasy3 NpaKTUYEeCKUX CUTYalluH, B KOTOPbIX IPOSBJISETCA
JelcTBUe CUJIbI YIIPYTOCTH (YIPYrocThb MsA4a, KPOCCOBOK, BETOK
aepesa H Ap.).

AHanus cuTyalnuH, CBA3aHHBIX C IBJIEHUEM TATOTEHHUS.
O6bsACHEHHE OPOUTAIBHOTO ABHKEHUS IIJIAHET C UCI0JIb30BaHU-
eM sIBJIEHUS TATOTeHUsA U 3aKoHa uHepuuu (MC — acTpoHoMus).
W3MepeHure Beca Tesia ¢ MOMOILbIO AUHAaMoMeTpa. O60CHOBaHUe
3TOro cnoco6a U3MepeHUs.

AHasnu3 1 Mo/ieJIMpOBaHUE SIBJIEHUS HEBECOMOCTH.
JKcrepuMeHTa/IbHOE MOJy4eHHe ITPaBUJIa CJI0KEHHUS CHUJI,
HalnpaBJ/IeHHbIX BJI0JIb OZHON NpsMoi. OnpesesieHNe BeJTUYHUHbI
paBHOAENCTBYIOLLEH CUJI.

M3y4yeHue CUJIbI TPEHUS CKOJIbKEHHUS U CHUJIBI TPEHUS MOKOS.
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IIpodo.viceHue mab.

TemMaTH4YecKHM
6JI0K, TemMa

OcHOBHOe cojep:KaHue

OCHOBHbIE BH/bI JeSITe/JIbHOCTU YYaIUXCs
(Ha ypoBHe y4eGHbIX AelCTBUI)

HccnenoBanue 3aBUCMMOCTH CUJIbI TPEHUSA OT CHJIbI [iaBJIeHUA
Y CBOMCTB TPyUIMUXCS NOBEPXHOCTEM.

AHasy3 NpaKTUYEeCKUX CUTYaLluH, B KOTOPbIX POSBJSAETCA
JleliCTBUe CUJIbI TPEHHUS, UCIIO/Ib3YIOTCA CIOCOOBI €€ yMeHbllle-
HMS WM YBeJIMdeHud (KaTaHHe Ha JIbDKaX, KOHbKaX, TOpMOXe-
HHUe aBTOMOOMJIAA, UCMOJIb30BaHU e NOAIIMITHUKOB, IIJIaBaHHUe
BOJIHBIX >KUBOTHBIX U Aip.) (MC — 6uosiorus).

Pemenue 3aza4 ¢ ucnoJsibsoBanueM GopMyJ1 JJjisl pacdéTa CHUJIbI
TSXKECTH, CUJIbl YIIPYTOCTH, CUJIbI TPEHUS

Paspen 4. laBneHue TBEPABIX TeJl, )KMAKOCTel U ra3oB (21 4)

JdaBsieHue. Ile-
peaada sasiie-
HMA TBEPABIMU
TeJIaMH, )KHAKO-
CTAMM U ra3aMu

(34)

JaBnenue. Cioco6bl yMeHb-
LIeHUs U YBeJTUYEeHUs
naBJsieHus. /laBjieHue rasa.
3aBUCHUMOCTb JIaBJIeHUS Ira3a
OT 06'béMa U TEMIIEPATYPHI.
[lepenaya gaByieHUs] TBEPABI-
MU TeJIaMH, }KUJKOCTSIMU U
razamu. 3akoH [lackass.
[lHeBMaTHYeCKHE MalllUHbI

Ananus ¥ 06'bsICHEHHE ONBITOB U NPAaKTHUYECKHUX CUTYal U,

B KOTOPBIX NIPOSABJISAETCS CUJIA laBJIeHU.

O6ocHOBaHHeE CIIOCOGOB YMEHbILEHUS U YBeJUYeHUs JaBJIeHUA.
W3yyeHune 3aBUCHMOCTH JlaBJIeHHUs ra3a OT 00'béMa U TeMIIepaTyphl.
W3yyeHue oco6eHHOCTEH Nepesjlayy JaBJeHUs TBEPAbIMH TeJaMH,
YKUJKOCTSAAMU Y razaMu. O60CHOBaHHe pe3yJIbTaTOB ONBITOB
0COGEHHOCTSAMM CTPOEHHUS BellleCTBa B TBEPJOM, KUAKOM

M ra3006pa3HOM COCTOSTHUSAX.

JKcreprMeHTa/IbHOE JI0Ka3aTeJbCTBO 3aKoHa [lackass.
Pemenue 3a1a4 Ha pacyéT laB/IeHUS TBEPLOTO Tesaa

JlaBieHue
XKUAKOCTH (5 4)

3aBUCUMOCTD JJaBJI€HUS
KMJKOCTHU OT I'J1yGUHBI
norpy»keHus. 'mapocra-
TUYECKUH MapasioKc.

I/ICCJ'Ie,C[OBaHI/Ie 3aBUCHUMOCTH AaBJIEHUA KHUAKOCTHU OT 1".I'Iy6I/IHbI
NOrpy>KeHusd U NJIOTHOCTH KU KOCTH.

Ha6mo,quI/Ie U 06'bsICHEHHE TUAPOCTATUYECKOI'O MmapaAaoKca
Ha oCcHOBe 3akoHa [lackans.




(34

Coob1aroiuecst COCyAbl.
T'uapaBanvecKre MeXaHU3MbI

M3ydeHure COOBLIAIOIIUXCS COCYAO0B.

PelieHue 3a/1a4 Ha pacyéT JaBJIeHUSA XKUJKOCTHU.

OObsicCHEHHE NPUHIMIA JAEWCTBUS THAPABJINYECKOTrO Ipecca.
AHanus 1 06'bsICHEHUE IPAKTUYECKUX CUTYaLUH, e MOHCTPUPY-
IOLIUX NPOsIBJIEHUE JJaBJIEHUS )KUJKOCTH U 3aKoHa [lackass,
HanpuMep MPOLECCOB B OPraHU3Me MpH IJIy6OKOBOJAHOM HbIpsi-
Huu (MC — 6u1oJiorus)

AtMocdepHoe
AasJieHue (6 4)

ATtMocdepa 3eMJIH U aTMOC-
depHoe gaBsieHue. [I[pUurUHBI
CylLleCTBOBAaHHUS BO3/AYIIHOMU
060s104ku 3eMJiH. ONbIT
Toppuuesnnu. Usmepenue
aTMocpepHOro AaBIeHUS.
3aBHUCUMOCTb aTMOCHEPHOTO
JlaBJIEHUs OT BbICOTBI

Ha/J, ypoBHEM Mops. [IpuGopsl
JUIs U3MepeHusi aTMocdepHo-
ro JjaBJeHUs

JKcIlepHMeHTa/IbHOe 0GHapyKeHHue aTMOCPepHOro JaBleHUsl.
AHaJ/i1M3 U 06'bsICHEHHE ONBITOB U NPpaKTUYECKHUX CI/ITyaL[I/If/’I,
CBSI3aHHBIX C IecTBHEM aTMOCepHOTo AaBJeHUs].
O6bsicHEHUE CYlLIeCTBOBAaHUs aTMocdephl Ha 3eMyie U HEKOTO-
pBIX IJIaHEeTaxX WJIHU €€ OTCYTCTBHSA Ha APYTUX IJIaHeTax U JlyHe
(MC — reorpadus, acTpoHOMHUS).

O6bsicCHEHH e M3MEeHEeHHs IIJIOTHOCTU aTMOChephl C BBICOTOU

Y 3aBUCUMOCTH aTMOCPEPHOTro aB/eHHUsA OT BbICOTHI.

Pemenue 3az1a4 Ha pac4yéT arMochepHOro JaBJieHU.
H3yueHue ycTpoiicTBa 6apoMeTpa-aHEPOUA

JeiicTBUe
’KMAKOCTH M rasa
Ha NOrpy:xéHHoe
B HUX TeJ1o (7 4)

JlelicTBHMeE »KUJKOCTH U rasa
Ha NOTrpy>KéHHOE B HUX TeJIO.
BrITasikuBaromas (apxuMesio-
Ba) cuJia. 3aKoH ApxumMea.
[lnaBaHue TeJs. Bozpgyxonia-
BaHUe

JKcrepuMeHTa/lbHOEe OOHApYy)KeHHe JIeHCTBUSA KUJKOCTHU U rasa
Ha NOTPY>KEHHOE B HUX TeJIO.

OnpepesieHre BbITAJIKMBaOLLLEN CUJIB], IeUCTBYIOLLLEeN Ha TeJIOo,
MOTPYKEHHOE B XKUJKOCTb.

[IpoBeneHMe U 0GCYyKeHNE ONBITOB, IEMOHCTPUPYIOIIUX
3aBHCHMOCTD BBITAJIKUBAIOIEH CHUJIBI, 1eHCTBYIOIIEeH Ha TeI0
B KUJKOCTH, OT 06'bEMa MOTPYKEHHOU B XKHUAKOCTb YaCTH TeJia
U OT MJIOTHOCTH XU KOCTH.

HccneoBaHre 3aBUCUMOCTH Beca TeJia B BoJie OT 06 béMa
MOTPY>KEHHOU B KU/IKOCTb YaCTH TeJla.

PeureHue 3a/1a4 Ha IpUMeHeHHe 3aKOHa ApXUMe/ia U YCJI0 BUS
TJIaBaHUS TeJl.
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OxoHuaHue mab.

TemMaTH4YecKHM
6JI0K, TemMa

OcHOBHOe cojep:KaHue

OCHOBHbIE BH/bI JeSITe/JIbHOCTU YYaIUXCs
(Ha ypoBHe y4eGHbIX AelCTBUI)

KoHcTpyupoBaHHe apeoMeTpa HUJIM KOHCTPYUPOBAaHHE JIOJKH
U omnpe/iesieHHe e€ rpy30mo/ bEMHOCTH

Pa3aen 5.Pa6oT

a M MOLJHOCTB. JHepruA (12 4)

Pa6oTa u Mo1-
HOCTB (3 4)

MexaHu4Yeckas paboTa.
MoOIIIHOCTh

JKcrnepuMeHTa/IbHOE OlpeJie/ieHhe MeXaHU4eCKOW paboThl CHJIBI
TAMXEeCTHU IPU NaJ€HUHU TeJia U CUJIbl TPEHUA ITPU paBHOMEPHOM
repeMeleHHU Y TeJla 10 TOPU30HTaJIbHON NOBEPXHOCTH.

PacuéT MoIIHOCTH, pa3BUBaeMOM NMpPU NMObEME I10 JIECTHUILIE.
Pewrenuve 337124 Ha pacyéT MeXaHUYECKOH pabGoThl U MOILHOCTHU

IIpocTtelie
MexaHu3Mmsl (5 4)

[IpocTble MeXaHU3MBI: pblyar,
6J10K, HaKJIOHHAas MJIOCKOCTb.
[IpaBuJio paBHOBeECHUA
ppryara. [IppumeHeHnue
IpaBHJia paBHOBECHA pblyara
K 6JI0KY. «30J10TO€ IPaBUJIO»
MexaHuku. KII/l npocTbix
MexXaHu3MOB. [IpocTbie
MeXaHHU3Mbl B ObITY U TEXHU-
Ke. Ppiyaru B TeJsie yesoBeKa

OnpejiesieHre BBIMIPBIILIA B CMJIe NPOCTBIX MEXaHU3MOB Ha
npuMepe pblyara, o BU>KHOTO U HEIO/BHXKHOI'0 6JIOKOB,
HaKJIOHHOM IIJIOCKOCTH.

HcciesoBaHue yc/10BHA PaBHOBECHUS pblyara.

O6Hapy»eHHe CBOUCTB NPOCTHIX MEXaHU3MOB B Pa3/IMYHBIX
WHCTPYMEHTAaX U NPHUCIOCO6IEHUSAX, UCIIOIb3YEMBIX B GBITY

Y TEXHHKe, a TAKXKe B )KUBBIX opraHusmax (MC — 6uosiorus).
JKCrepuMeHTa/IbHOE J10Ka3aTeJbCTBO PaBEHCTBA PaboT NpHU
NPUMEHEHHH NPOCThIX MEXaHHU3MOB.

Onpepesnenne KI1/l HakJIOHHOM NJIOCKOCTH.

Pemrenue 3a/1a4 Ha NpHUMeHEHHe NPaBUJIa PAaBHOBECHs pblyara U
Ha pacuéT KI1/|

MexaHu4ecKast
3”Heprus (4 4)

KrnHeTu4eckass M NIOTEHIU-
anbHas aHeprus. [Ipespaine-
HHE O/IHOTO BH/Ia MeXaHHYe-

3KCH€pHM€HTaJ’IbHO€ onpejesieHMEe U3MEHEHUA KUHEeTUYeCKou
)51 HOTeHL[PIaJ'IbHOﬁ SHEPIruu TeJia IPpH ero CKaTblIBaHUU 110
HaKJIOHHOM IJIOCKOCTH.
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CKOM HEpPruu B APYToOMu.
3aKOH COXpaHEeHH U U3MeHe-
HHS 3HEPIrUU B MeXaHUKe

dopMysIMpoBaHHE HAa OCHOBE MCC/IEJ0BaHHs 3aKOHA COXpPaHEHHUs
MeXaHU4Y€eCKOU SHEePruHu.

O6cy>x/ileHre rpaHul] IPUMEHUMOCTH 3aKOHA COXpPaHeHUs
3HEPTHH.

PemeHue 3a/jay ¢ UCHOJIb30BAHUEM 3aKOHA COXPAHEHUs 3Hep-
izt

PesepBHOe Bpem1 (3 4)

8 knacc (68 u)

U cBoiicTBa
BemecrBa (7 4)

MOJIEKYJIIPHO-KHUHETUYECKOH1
TEOPUH CTPOEHHUS BeleCTBa.
Macca v pasaMepbl aTOMOB

U MoJieKyJl. ONbIThI, O/~
TBEP’K/Jal0Ile OCHOBHbIE
M10JIO’KEHUS MOJIEKYJIAD-
HO-KMHETHUYECKOH TEOpHH.
Mopeny TBEpAOTO, }KHUIKOTO
1 ra3006pasHOTO COCTOSTHUM
BelecTBa. Kpucraminyeckue
U aMopdHble TBEp/bIe TeJla.

TemaTuyeckui OCHOBHbIE BUJBI JeATEJbHOCTH YYaLMXCSA
OCHOBHOE COAepXKaHHue . .
6JIOK, TEMBI (Ha ypoBHe y4eGHBIX JelCTBUI1)
Paspen 6. TenyioBble siBjieHus (28 4)
CtpoeHue OCHOBHBIE [10JIOXKEHUS Ha6snroseHne M MHTepIpeTanys ONbITOB, CBUJETENTbCTBYIOLINX

06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BeLeCTBa: OMBITHI C pac-
TBOPEHHEM Pa3/IMYHbIX BELIECTB B BOJE.

PemeHue 3aa4 10 OLleHUBAHHUIO KOJIMYECTBA aTOMOB WJIM MoJIe-
KyJI B eIMHUIlEe 06bEMa BelllecTBa.

AHanu3 TekcTa JpeBHUX aTOMHUCTOB (HampuMep, dparMeHTa
noambl JIykpenus «O npupo/e Belei») c U3JI0’)keHueM 060CHO-
BaHUH aTOMHOU rUnoTe3bl (CMbICIOBOE YyTeHHe). OLeHKa
y6eIUTebHOCTH 3TUX 060CHOBAHUM.

OGbsicHEHHEe OPOYHOBCKOTO JABIXKEHHUS, siBJIeHUs1 Audody3nun

Y pas/IM4ynil MeX/Ay HUMH Ha OCHOBE MOJIOXKEHHUH MOJIEKYJISIp-
HO-KUHETHYECKOU TEOPHUH CTPOEHMs BellecTBa.
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IIpodo.viceHue mab.

TemMaTH4YeCKUI OCHOBHbIE BH/bI JeSITe/JIbHOCTU YYaIUXCs
OcHOBHOe cojep:KaHue . "
6JI0K, TeMa (Ha ypoBHe y4eGHBIX JeHCTBHI)
O6bsicHEHHE CBOUCTB ra3os, O6bsiCHEHHE OCHOBHBIX Pa3/IMYUi B CTPOEHHUH I'a30B, XKHUJKO-
YKUJIKOCTEH U TBEP/BIX TeJs cTed ¥ TBEPJBIX TeJ C UCIOJIb30BaHUEM IOJIOXKEHUH MOJIEKYJISAP-
Ha OCHOBE MOJIOXKEeHUH HO-KMHETHUYEeCKOH TEOpHUH CTPOEHHUs BellleCTBa.
MOJIEKYJISIPHO-KUHETHYEeCKOM [IpoBe/ieHUE ONMBITOB MO BhIPALIMBAHUIO KPUCTAJIJIOB MOBapeH-
Teopuu. CMadyrBaHHUE U Ka- HOU COJIM WJIU caxapa.
NMUJIJIAPHBIC ABJIEHUA. l_[pOBe,ZLeHI/Ie u OG'bHCHeHI/Ie OIIBITOB, AEMOHCTprIpy}OLLU/IX
TemnioBoe pacimrpeHue KalmuJIJIApHbIE ABJIEHUA U ABJIEHHUE CMa4YUBaHUA.
U CKaTue 06'bHCHeHI/Ie PoOJIN KalTUJIJIAPHBIX HBJIEHI/Iﬁ AJIA l'IOCTyl'IJIEHI/IH
BO/bI B opraHusM pactenut (MC — 6uosiorus).
Hab6stoieHue, npoBeieHUe U 06'bsICHEHNE ONBITOB 1O HabJIo-
JIEHUIO TEIJIOBOTO paCIIMPEHUsI Ta30B, XXUJKOCTEH U TBEPJbIX
TeJl.
O6'bsicHEHHE COXpaHEHUs 06bEMa TBEPABIX TeJI, TEKyIeCTH
YKHUAKOCTU (B TOM YHCJIe, PAa3HUIBI B TEKYYECTH [1JIs1 Pa3HbIX
JKHUAKOCTEeH), JaBJIeHUs rasa.
[IpoBesieHNE OMBITOB, JEMOHCTPUPYIOLUIMX 3aBUCUMOCTh JlaBJie-
HHS BO3/IyXa OT ero 06'béMa U HarpeBaHUs UJIH OXJIQXKIEeHUs],
M UX 00'bsICHEHHEe Ha OCHOBE aTOMHO-MOJIEKYJIIPHOT'O yYeHHSI.
AHanu3 NpakTUYEeCKUX CUTYalLlMH, CBI3aHHBIX CO CBOMCTBAMH
rasos, )KUJKOCTeU U TBEPbIX TeJl
TenioBbie Temnepartypa. CBI3b TeMrie- OGocHOBaHME MPABUJ U3MEPEHUS] TEMIIEPATyPHI.

npoiueccsl (21 4)

paTyphbl CO CKOPOCTBIO
TEIJIOBOTO JIBUKEHUST
YacTHL.

BHyTpeHHss 3Heprus.
Crioco6bl UIBMEHEHUS

CpaBHeHHE Pa3/IMYHBbIX CIIOCOGOB U3MePEHU U LIKaJ TeMIle-
paTyphl.

Ha6uitoneHue 1 06'bsiCHEHHE ONBITOB, JEMOHCTPUPYIOIIUX
M3MeHeHHe BHyTPEeHHEH aHepryuy TeJjia B pe3yJ/ibTaTe TelJolnepe-
Jla4yU ¥ paGoThl BHELIHUX CHJI.
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BHYTpPEHHeH 3HEeprUuu:
TeIJionepeaaya u CoBep-
1ieHue paboThl. Bugbl
TerJionepeaaydu: TEMJIONPOBO-
AHOCTb, KOHBEKIUSI, U3Jy4e-
HUe.

KosimyecTBO TEMJIOTHI.
YaenbHasi TeNJ10EMKOCThb
BelecTBa. Termioo6mMeH

U TEIJIOBOE PaBHOBECHE.
YpaBHeHUE TENJ0BOrO
GaJsiaHca.

[lnaBieHue ¥ oTBepZeBaHue
KPHUCTA/IINYECKUX BEleCTB.
YnesnbHas TemnsoTa IJIaBJie-
Husd. [lapoo6pasoBaHue

U KOHAeHcauud. Mcnapenue.
KuneHnue. YaenbHas TenjaoTa
rnmapoo6pa3oBaHus. 3aBUCU-
MOCTb TeMIlepaTypbl KUIIEHUS
OT aTMOCHEPHOTO JIaBJIEHUS.
Buia>kHOCTB BO3/yXa.
JHeprus TOIJIUBA. Yae/lbHas
TeIJIOTa CrOPaHUs.
[IpuHIUIBI PAGOTHI TEIJIO-
BbIX ABUraTteneu. KI1/|
TEIJIOBOTO IBUTATEJIS.
TemnsioBble ABUTATENH U 3aIU-
Ta OKpY»Kalollle cpesbl.
3aKOH COXpaHEeHHsI U pe-
BpallleHUsI SHEPTUU B MeXa-

Hab6us10/1eHre U 06'bsICHEHHE OMBITOB, 06CY»K/AeHUEe TPAKTHY e-
CKHUX CUTYaLMH, IEMOHCTPUPYIOLIUX Pa3/JIUYHbIe BUJbI TEIJIO-
nepejayu: TEMJIONPOBOAHOCTb, KOHBEKIUIO, U3/IyUE€HHUE.
HccneioBaHue siBJIEHUs] TelJIoOOOMeHa MPpU CMeUIMBaHUHU
XOJIOAHOU U ropsiueil BOJblL.

Ha6uito/leHre yCTaHOBJIEHUS] TEIJIOBOI'O PAaBHOBECUS MEXKAY
ropsiueu U xoJ10/ITHON BOJOM.

OmnpejsieneHuve (M3MepeHUe) KOJIMYECTBA TEMJIOTHI, MOJYYEHHOT0
BOJIOW NPU TEMJIOOGMEHE C HarpeThIM MeTaJJINYeCKUM IUTUH-
IPOM.

OnpepeneHve (U3MepeHHe) yAeJbHOU TeNJIOEMKOCTH BellleCTBa.
Peirenue 3a/1a4, CBA3aHHBIX C BbIYHCJ/JIEHHWEM KOJIM4YeCTBa TeIlJIo-
ThbI U TEMJIOEMKOCTHU NMPU TEIJIO0OMEHE.

AHanu3 cUTyauui NpakTU4YeCKOro UCIOIb30BaHUs TEIJIOBBIX
CBOMCTB BeILeCTB U MaTepHasIOB, HAl[pUMep B LiesIsIX 3Heproc6e-
pexeHusl: TEIJIOU30Js1 1A, SHeprocbeperaroliye KpbIliy,
TEPMOAKKYMYJIATOPHI U T. [I.

Ha6ustoneHue siBJIeHUH UcTapeHus ¥ KOHJIeHCAI[U .
HccnepoBanue nponecca ucnapeHuUs pasinyHbIX XKUJKOCTEMN.
OGbsicCHEHME SIBJIEHUH MCIApeHUsI U KOHJEHCAllUh Ha OCHOBe
ATOMHO-MOJIEKYJISIPHOTO YUYeHHUs.

Hab6sioieHre 1 06bsICHEHMe NpoLiecca KUIEeHHUs], B TOM YHCJIe
3aBHCHMOCTH TeMIIepaTypbl KUIIEHUs OT JIaBJIEHUSI.
OnpepeneHve (M3MepeHHeE) OTHOCUTENbHOU BIAYKHOCTH BO3/AyXa.
Ha6uroneHue nporecca njaaBjaeHUsl KPUCTAJIMIECKOTO Belle-
CTBa, HAIPUMeEP JIbJA.

CpaBHEeHUE MPOIEeCCOB IJIaBJeHUs KPUCTAJIINIYECKUX TeJl

Y pa3MsArdeHus MpU HarpeBaHUU aMOPHBIX TeJl.
OnpepeneHve (M3MepeHUe) yAeJbHOU TEIJIOThI MJIaBJeHUs Jb/Ja.
OGbsicCHEHHE SIBJIEHUH IJIaBJIEHUS] U KPUCTAJJIM3AIMU Ha OCHOBe
aTOMHO-MOJIEKYJISIPHOTO YUYeHUsI.
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IIpodo.viceHue mab.

TeMaTUu4ecKHu OCHOBHbIE BUJbI JeATEJbHOCTH Y4alUXCA
OcHOBHOe cojep:KaHue . "
6JI0K, TeMa (Ha ypoBHe y4eGHBIX JeHCTBHI)
HHUYECKUX U TEIJIOBBIX PenreHue 3aa4, CBI3aHHBIX C BBIYUCJIEHHEM KOJIMYeCTBa TeIJlo-
npoueccax ThI B IpOIleccax Teljonepeaayu NpH MJ1aBJeHUU U KpUCTaJJIH-
3aliy, UCTIapeHU U U KOH/IeHCal[UU.
AHa/iu3 CUTyalMi MPaKTUYECKOr0 MPUMEHEHUS ABJIEHUU
MJIaBJI€HUS U KPUCTaJJIU3al M1, HalpUMep, NToJIydeHHue CBepX-
YHCThIX MaTepHasIoB, cojieBas rpeska U Jp.
AHasnu3 paboThl U 0O'bSICHEHUE MPUHIUIA JIEHCTBUSA TENJIOBOTO
ABHUTATEJIAd.
BeruncieHre KOJMYECTBA TEIVIOThI, BbIAEJSIOIEerocs Mpu Cro-
paHuU pas3IM4YHbIX BUAOB TomuBa, U KII/l nBuraresns.
06cy)aeHre 9KOJIOTHYeCKUX 0 CIeICTBUN UCII0Ib30BaHUS
JBUTaTesJ el BHYTPEHHETO CTOPAaHMUS, TEIJIOBBIX U THAPO3JIEK-
TpocTtaHui (MC — aKoJIorusi, XUMHs)
Paspesn 7. dleKTpU4ecKue U MarHUTHbIe siBjieHus (37 4)

JneKTpuyecKue dnexkTtpusanus Tes. /IBaposa | HabirozeHue u npoBeJieHUE ONBITOB 10 3JIEKTPU3ALUU Tes

3apaabl. 3aps- 3JIEKTPUYECKHUX 3aPSALL0B. MPY COMMPUKOCHOBEHUU U UHAYKIHEH.

»KeHHBbIe TeJla B3anmMoelicTBue 3apsiKeH- Hab6sioieHre u 06'bsicCHEHNE B3aUMOJEMCTBUSI OJJHOUMEHHO

U MX B3auUMoJeil- | HbIX Tes. 3akoH KysoHa. Y pa3HOUMEHHO 3apsKeHHBIX TeJl.

crBue (7 4) JJIeKTpUYEeCcKoe ToJIe. O6bsiICHEHHE MPUHIIUIA IeHCTBUS 3JIEKTPOCKOTIA.

[IpyHIMI Cynepno3UIUU
3JIEKTPUYECKUX NOJIEH.
Hocurenu aneKTpUdecKkux
3aps0B. JJIeMeHTapHbIN
3JIEKTPUYECKUH 3apss,.

O6BbsiICHEHUE SIBJEHUH 3JIEKTpU3al NIPHU CONMPUKOCHOBEHUU
TeJ U PIH,ZLyKLlPIefI C UCNI0JIb30BaHHWEM 3HAHUHW O HOCUTEJISIX
JJIEKTPUYECKHUX 3apAJ0B B BellleCTBe.

PacnosHaBaHMe U 0GbsICHEHHE SIBJIEHUH 3JIEKTpU3allu B IIO-
BCeAHeBHOﬁ KHU3HMU.




Ly

Ctpoenue aToMma. [[poBoiHU-
KU U JJU3JIEKTPUKHU. 3aKOH
COXpaHEHHUSsI 3JIEKTPUUECKOTO
3apsaja

Ha6mo,qe1—me 1 0ObSICHEHUE OIIbITOB, WIJIOCTPUPYHOLINX 3aKOH
COXpaHEeHHUd 3JIEKTPUYeCKOro 3apdaa.

Ha6moaem/1e OIIbITOB IO MOAEJINMPOBAHUIO CHUJIOBBIX JIMHU U
3JIEKTPUYECKOI'O MOJIA.

HccnenoBanue AEﬁCTBPlH 3JIEKTPHUYECKOI'O I0Jid Ha MPOBOJHUKH
U AU3JIEKTPUKHU

IoCcTOAHHBIN
3JIEKTPUYeCKUIA
TOK (20 1)

JJeKTpU4ecKUi Tok. Yciio-
BHA CyL€CTBOBaHUA 3JIEKTPHU-
4eCKOro Toka. McTo4HuKHU
MOCTOSIHHOTO TOKa. /leicTBUS
3JIEKTPUYECKOI'0 TOKa
(TemsioBOE, XMMHUYECKOE,
MarHuTHOeE). DJIeKTPUYeCKU U
TOK B KM KOCTSX U rasax.
JJieKTpHUYeckad Lenb. Cuia
TOKa. JJIeKTpHUiecKoe
HanpsikeHue. ConpoTuBJie-
HUe NPOBOJHUKA. YesbHOe
CONPOTUBJIEHHE BelllecTBa.
3akoH OMa AJ14 y4yacTKa
nenu. [locnegoBaTesnbHOE

Y MapaJijieJIbHOe coeJJUHeHHe
IIPOBO/JHUKOB.

PaGoTa ¥ MOIIHOCTb 3JIEKTPH-
4eCcKOro Toka. 3akoH /l»koy-
ns-JleHya. JJIeKTPONPOBOJ -
Ka U IOTPeGUTENH 3JIEKTPHU-
YeCKOH 9HEepruu B ObITY.
KopoTkoe 3aMbiKkaHue

Hab6s1r01eHre pa3/IMuHbIX BU/IOB JeMCTBUSA 3J1€eKTPUIECKOT0
TOKa U 0GHapy>KeHHe 3THUX BUJ0B JIeCTBHSA B OBCEJHEBHOU
JKHU3HU.

C6opka ¥ UCNbITAaHUE 3JIEKTPUIECKOHN LIeNY MOCTOSHHOTO
TOKa.

H3mMepeHUe CUJIBI TOKA aMIIEPMETPOM.

H3MepeHUe 3/1eKTPUIECKOT0 HANPs»KeHHS BOJIbTMETPOM.
[IpoBeseHUEe U 0GbSICHEHHUE ONBITOB, € MOHCTPHUPYIOLIUX
3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTHBJIEHUSI MMPOBOJHHUKA

OT €ro JJINHBI, IJIOIA/IY I0NIePevYHOr 0 CeYeHHs U MaTepHraJia.
HccnenoBaHre 3aBUCUMOCTH CHUJIbI TOKA, MPOTEKAIOILET0 dyepes
pE3UCTOp, OT COMPOTUBJIEHHUS PE3UCTOPA U HANPSKEHUS

Ha pe3ucTope.

[IpoBepKa npaBuJIa CA0KeHHUs HANPsPKEHU W NTPH MOCJIel0Ba-
TeJIbHOM COeJUHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuJia AJs1 CUJIbI TOKA NMPHU MapaslIeIbHOM COefH-
HEHUU PEe3UCTOPOB.

AHanus cuTyanui nociefoBaTeNbHOr0 U NMapajieJIbHOTO
COoeZIMHEHMUSI MPOBOIHUKOB B IOMAILIHUX 3JIEKTPUIECKUX

CeTSX.

PeureHue 3aad4 ¢ ucnoJsib3oBaHUeM 3akoHa OMa u opMy.
pacyéTa 3JIeKTPUYECKOTO COMPOTUBJIEHUS MPHU MOC/IEN0BaATEb-
HOM U NapaJsuieJibHOM COeIJUHEHU U TPOBOJHUKOB.
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OxoHuaHue mab.

TemMaTH4YecKHM
6JI0K, TemMa

OcHOBHOe cojep:KaHue

OCHOBHbIE BH/bI JeSITe/JIbHOCTU YYaIUXCs
(Ha ypoBHe y4eGHbIX AelCTBUI)

OnpepeneHre paboThl 3JIeKTPUUYECKOTO TOKa, NPOTeKallero
yepes pe3ucTop.

OnpepesieHre MOUIHOCTH 3JIEKTPUYECKOTO TOKa, BblJessieMOt
Ha pe3ncTope.

HccnenoBaHre 3aBUCUMOCTH CUJIbl TOKA Yepe3 JIaMIIOYKY

OT HaNpsDKEeHUs Ha HeH.

Onpepenenue KII/l HarpeBaTess.

HccnenoBaHre npeo6pa3oBaHus 3HEPTUU NPU NoAbEMe rpy3a
3JIEKTPOJIBUraTeJsIeM.

O6bsiCHEHHE YCTPOMCTBA U NMPHUHIMIA JeUCTBUA JOMAIIHUX
aJIeKTpOHarpeBaTe/IbHbIX IPUOOPOB.

O6bsAcCHEHHEe NPUYMH KOPOTKOTO 3aMbIKaHUA M NPUHIUIA

[ eHCTBUSA NIJIaBKUX NIpeJOXpaHUTeJIeN.

Pewenue 3azay ¢ ucnosib3oBaHreM 3akoHa /lxxoynsa—Jlenua.
Ha6Jro/ieHre BOBHHUKHOBEHHA 3JIEKTPHUYECKOI'0 TOKA B KHU/I-
KOCTH

MarHuTHbIe
siBjieHus (6 4)

[TocTOsIHHBbIE MAarHUThI.
BsauMoecTBYE ITOCTOSH-
HbIX MarHMTOB. MarHUTHOE
noJie. MarHuTHOe noJie 3eMJJau
M ero 3HayeHHe /s X KU3HU
Ha 3emJie. OnbIT IpcTefa.
MarHuTHOE 1oJie 3JIeKTpUUe-
ckoro Toka. [I[ppuMmeHeHMe
3JIEKTPOMAarHUTOB B TEXHUKE.

HccnenoBaHue MarHMUTHOTO B3aMMOJEHCTBHUS MOCTOSHHBIX
MarHuTOB.

M3y4yeHne MarHUTHOTO I10JI1s1 TOCTOSAHHBIX MarHUTOB IPH UX
00'beIMHEHNH U pa3/ieJIeHHH.

[IpoBesieHHE ONBITOB 10 BU3YyaJIM3alMU MOJISI MOCTOSHHBIX
MarHuTOB.

H3yyeHue AB/IeHUA HAMAarHUYMBaHUS BellleCTBa.
HccnenoBanue AeWCTBUS 3JIEKTPUYECKOI'O0 TOKA Ha MarHUTHYIO
CTpEeJIKY.
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JleficTBYe MarHUTHOTO IOJIsI
Ha MPOBO/IHUK C TOKOM.
JJIEKTPOIBUTATENb IOCTOSIH-
HOTr0 ToKa. Mcnosb3oBaHue
3JIEKTPOJIBUTATEsIEN B TEX-
HUYECKHUX YCTPOUCTBaX

U Ha TPAHCIOPTE

[IpoBe/ieHHE ONBITOB, JEMOHCTPUPYIOLIUX 3aBUCUMOCTb CHJIbI
B3aMMO/IeMCTBHUSA KaTYILIKHU C TOKOM U MarHuTa OT CHUJIbI U Ha-
NpaBJIeHUsI TOKa B KaTyLIKe.

AHanu3 cuTyalui NpakTHU4YeCKOTo NPUMeHeHHs 3JIeKTPOMarHu-
TOB (B GbITOBBIX TEXHUYECKHX YCTPOUCTBAX, IPOMBIIIJIEHHOCTH,
MeAULIMHE).

H3yvyeHue JelCTBHUS MarHWUTHOTO NOJIsSI HA NPOBOJHUK C TOKOM.
H3yyeHue feMCTBUA 371eKTPOABUTATES.

Hsmepenue KII/| anekTposBUraTeIbHON YCTAaHOBKH.
Pacrio3HaBaHue M aHaA/INU3 pa3/IMYHbIX NPUMEHEHUN 2J1eKTpo-
JBUraTesel (TpaHCIOPT, GbITOBbIE YCTPOUCTBA U Jp.)

JJIEKTPOMarHmT-
Hasd MHAYKIUA
(44)

OnsbiTel Papazes. ABneHue
3JIEKTPOMAarHUTHON HHAYK-
nuu. [IpaBuiio Jlenna.
JsexkTporeHepaTtop. Croco6bl
M0JIy4eHHUd 3J1IeKTPUYeCKOH
3HEepruu. JJIeKTPOCTaH MU
Ha BO30GHOBJIIEMBIX UCTOY-
HHUKaX 9Hepruu

OnbITHI IO UCCIEJ0BAaHUIO SIBJAEHUS 3JIEKTPOMAarHUTHOU MHAYK-
LIUU: UCC/IeJOBaHUE U3MEeHEeHU N 3HaYeHUsI U HallpaBJIeHUST
WHAYKIMOHHOTO TOKa

Pe3epBHOe Bpem1 (3 4)




a9 Kknacc (102 v)

M CIOCOGBI ero
onucanus: (10 4)

Cucrema orcyéra. OTHOCH-
TEeJIbHOCTb MeXaHHU4YeCKOIro
JBH>KEHUS.

PaBHOMepHOe NpsSIMOJIMHEN-
Hoe ABUXKeHHe. HepaBHOMep-
HOe MpsSIMOJIMHEHHOE JIBIKe-
Hue. CpeiHAA U MTHOBEeHHasA
CKOpOCTb TeJla IPU HepaBHO-
MEPHOM JIBH>KEHUU.
YckopeHnue. PaBHOyckOpeH-
HOe NpSAMOJIMHEHHOe JBHXe-
Hue. CBO60IHOE NaJieHHe.
Onbrtel anuied.
PaBHOMepHOe JBI)KeHHE

110 OKpY>KHOCTH. [lepuoz

M 4yacToTa o6paleHus.
JluHelHasa U yrjioBasi CKOpO-
ctu. lleHTpocTpeMuTebHOE
yCKOpeHHe

TemaTu4ecKui OCHOBHOE€ cofepKaHue OCHOBHBIE BH/bI JeSATe/JbHOCTH y4aluXxcsa
6JI0K, TeMa (Ha ypoBHe y4eGHBIX JelCTBHI)
Paspen 8. Mexanuuyeckue siBjeHus (40 4)
MexaHu4eckoe MexaHuYecKoe JBHXKEHHeE. AHanus ¥ 06Cy/JeHue pa3JIudHbIX IPUMEPOB MeXaHU4YeCKOTro
JABIDKeHH e MaTepuasibHas TO4YKa. JIBUXKEHUS.

O6cyxaeHre rpaHUl] NTPUMEHUMOCTH MOJieJId «MaTepraibHas
TOYKa».

OnurcaHve MexaHU4YecKoro ABUXEHUA PA3JIMYHBIMU crocobaMu
(ypaBHeHHe, TabauLa, rpadUK).

AHaJu3 »KU3HEHHBbIX chyauHﬁ, B KOTOPBIX IPOABJIAETCA
OTHOCHUTEJIbBHOCTb MEXaHHW4YeCKOTro JBHXKEHHUH.

Ha6uitoieHre MeXxaHU4YeCKOIo JBMXKEeHHUS TeJsla OTHOCUTE/NbHO
Pa3HBIX TeJ OTCYETA.

CpaBHeHMe NIyTeW U TPAEKTOPHUU ABUKEHUA OJHOIO U TOTO XKe
Tesla OTHOCHUTEJIbHO Pa3HbIX TeJl OTCYETA.

Ananu3 Tekcra ['anniess 06 OTHOCUTENbHOCTH JBHKEHMUS;
BBINIOJTHEHNE 33/JaHUN MO TEKCTY (CMBICIOBOE YTEHHUE).
OnpejesieHue cpefHeH CKOPOCTH CKOJIBXKeHUsA GpycKa WM JBU-
>KeHMS LIapHUKa 10 HAKJIOHHOH MJIOCKOCTH.

AHanus u o6CyxeHrne ClIoc060B NPUBIMKEHHOTIO OINpe/eseHus]
MIHOBEHHOH CKOPOCTH.

OnpejiesieHHe CKOPOCTH PAaBHOMEPHOTO JIBIDKEHHS (IapuKa

B KH/JIKOCTH, MO/IEJIU 3JIEKTPUYECKOT0 aBTOMOGUJIA U T. I.).
OnpejesieHye MyTH, NPOHJEHHOTO 3a JJaHHBIM MPOMEXYTOK
BpE€MEHH, U CKOPOCTH TeJia 110 rpad Ky 3aBUCUMOCTH Iy TH
PaBHOMEPHOIO JIBUXKEHHSI OT BPEMEHH.

O6cy>x/ieHMe BO3MOXKHBIX MPHUHIMIIOB /IeHCTBUS NPUBOPOB,
M3MepSIOLIUX CKOPOCThb (CIHIOMETPOB).
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Belync/ieHHEe NYTH U CKOPOCTH NMPHU PAaBHOYCKOPEHHOM IPSIMO-
JIMHEUHOM /IBMXKEHUU TeJia.

OnpejiesieHye NMPOWUJIEHHOTO MyTH M YCKOPEHHUS JBUIKEHUS TeJia
1o rpaduKy 3aBUCHUMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO MPSMO-
JIMHEWHOTO JIBMKEHUS TeJIa OT BpEMEHHU.

OnpejiesieHUe YCKOPEHHUs TeJsla TP PAaBHOYCKOPEHHOM JIBMKe-
HUU 10 HAaKJIOHHOM IJIOCKOCTH.

M3MepeHHe Iepro/ia ¥ 4acTOThI 0GpalleHUs TeJa 0 OKPYKHOCTH.
OnpejesieHUe CKOPOCTH PaBHOMEPHOTO JABIKEHUs Tesa

M0 OKPY>KHOCTH.

Pelienue 3a/ja4 Ha onpejie/ieHHe KHHEMAaTUYECKUX XapaKTepH-
CTHUK MEXaHUYEeCKOTO0 JIBMXKEHUs Pa3JIMYHbIX BUJOB.
PacnosnaBaHMe U NpUOJIMKEHHOE ONKMCaHKe Pa3/IMYHbIX BU/I0B
MeXaHU4YeCKOro JBMXKeHHs B IpUpo/ie U TeXHUKe (Ha IpuMepax
CcBO6OIHO NMaJAKOUIUX TeJl, IBUXKEHHA )KUBOTHBIX, He6eCHbIX
TeJl, TPAQHCIIOPTHBIX CPEeJCTB U AP.)

B3aumoaeiicTBue
Tea (20 4)

[lepBbIii 3ak0oH HproTOHA.
Btopoii 3akoH HproToHa.
TpeTuii 3akoH HproTOHa.
[IpyHIMI Cyneprno3uLuu
CHJL.

CuJuia ynipyroctu. 3aKoH
l'yka. Cuna TpeHus: cujia
TPEHUS CKOJIbXKEHUS, CUJIa
TPEeHMUS MOKOs, APYTHe BU/bI
TpPEeHUA.

Cuia TSXKeCTH U 3aKOH
BCEMHPHOTO TATOTEHHUS.
YckopeHHe CBOOGOHOTO
naZieHus. [ BurKeHUe JIaHeT

Ha6usroneHue u 06CyKieH1e ONBITOB C IBM)KEHHUEM TeJia PHU
YMEHbILIEHUN BJIUSHHUS IPYTUX TeJ, NPENsTCTBYOIIUX JBHXKe-
HHIO.

Ananu3s Tekcra l'asuies c onucaHWeM MbICJIEHHOTO 3KCIePH-
MeHTa, 060CHOBBIBAIOIIEI'0 3aKOH UHEPLIUH; BbINIOJIHEHHE
3a/laHU# 10 TeKCTy (CMBICJIOBOE YTEHHUE).

O6cy»/leHHe BO3MOXKHOCTH BBINIOJIHEHHSI 3aKOHA MHEPIUU

B pa3JIMYHbBIX CUCTEMAX OTCYETA.

Ha6uitoieHue U 06Cy»KeHHEe MeXaHWYeCKUX SIBJEHUH, Mpo-
UCXOJSIIIUX B CHCTEME OTCUETa «TesiexkKa» mpu eé paBHO-
MepHOM U YCKOPEHHOM /JIBUKEHUH OTHOCHUTEJbHO KaGUHeTa
dusnkm.

JleficTBUSI C BEKTOPAMHU CHJT: BBITIOJIHEHHE 3aJaHUH 110 CJ10Ke-
HUIO U BBIYUTAHUIO BEKTOPOB.
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IIpodo.viceHue mab.

TemMaTH4YecKHM
6JI0K, TemMa

OcHOBHOe cojep:KaHue

OCHOBHbIE BH/bI JeSITe/JIbHOCTU YYaIUXCs
(Ha ypoBHe y4eGHbIX AelCTBUI)

Bokpyr CosiHLa. [lepBas
KOCMUYEeCKasi CKOPOCTb.

HeBecoMoCTb U IeperpysKH.

PaBHOBecue MaTepualbHOU
TOYKU. AGCOJIIOTHO TBEpI0€e
TeJsio. PaBHOBecue TBEpPOTO
TeJia C 3aKpeIJIEHHON OChI0
BpaujeHus. MOMEeHT CUJIBI.
LleHTp TAXKECTHU

Hab6stoieHre ¥/uiy npoBefieHre ONbITOB, JleMOHCTPUPYIOILHUX
3aBHCHUMOCTb YCKOPEHUSI TeJsla OT MPUJIOKEHHOU K HEMY CUJIBI

Y Macchl TeJia.

AHanus 1 o6'bsICHEHME SIBJIEHUH C UCNOJIb30BaHHUEM BTOPOTO
3akoHa HproToHa.

Pemenue 3az1a4 ¢ vcnoJsib30BaHUEM BTOPOTo 3akoHa HbroToHa

U IMpaBHJia CJIOKEeHUA CUJI.

OmnpejesieHre }XECTKOCTU NIPY>KUHBI.

AHanus cuTyanui, B KOTOpPbIX HabJII0Aa0TCs ynpyrue gedop-
Mal MK, U UX 00'bsICHEHHE C UCII0JIb30BaHHeM 3aKoHa ['yka.
Pemenue 3az1a4 c ucrnosib3oBaHMeM 3aKoHa ['yka.
HccneioBaHHe 3aBUCHMOCTHU CHUJIbI TPEHUS CKOJIbXKEHUSA

OT CHJIbl HOPMAJIbHOTO JAaBJjieHus. O6cy»KeHue pe3ybTaToB
HcceloBaHUA.

Onpepenenve K03pdUIMEHTA TPEHUS CKOJIBXKEHHUS.

H3MepeHHe CUJIbI TPEHUS MOKOA.

Pemenue 3aza4 ¢ Ucnosib3oBaHUEM GOPMYJIbI JJIs CHUJIbl TPEHUS
CKOJIbKEHHH.

AHasnu3 JBM>KEHHS TeJl TOJIbKO INOJ JeHCTBHEM CHUJIBbI TSXKe-

CTH — CBOGOJIHOTO Ma/leHUs.

O6bsACHEHHE HEe3aBHUCHMOCTHU YCKOPEHHUS CBOGOJHOTO MaJleHUs
OT Macchl TeJsa.

OueHKa BEJIMYHUHBI CUJIbI TATOTEHU, e CTBYIOLIeH MeXAy
ABYMsI TeJaMU ([J1s1 pa3HbIX Macc).

AHanus i BMKeHUs1 HeGeCHBIX TeJsl MoJ AeWCTBUEM CHUJIbl TATOTE-
HUs (C UCIOJIb30BAHUEM JIONIOJHUTEJbHBIX HCTOYHUKOB UHQOP-
MaluH).
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Perienue 3aa4 C UCI0JIb30BAHUEM 3aKOHA BCEMUPHOIO TATOTE-
HHUS U GOPMYJIBI [JIs1 pacy€Ta CUJbI TAKECTH.

AHa/1M3 OPUTHHAJILHOTO TEKCTa, OMHCHIBAIOIETO MPOsIBJIEHUS
3aKOHA BCEMHUPHOTO TATOTEHUs; BbINOJIHEHHE 3aJJaHUI 10 TeK-
CTy (CMBICJIOBOE UTEHHUE).

Ha6Juiro/ieHre U 06CY>K/ieHHe ONBITOB 10 U3MEHEHUIO Beca TeJa
MPU YCKOPEHHOM JIBUXKEHHUH.

AHanus ycJoBUH BO3HUKHOBEHHSI HEBECOMOCTH U Iepe-
rPY3KH.

Pemienue 3a/jay Ha onpejieJieHHe Beca TeJla B Pa3IM4YHbIX
YCJIOBUAX.

AHasu3 cui, eMCTBYIOUIMX Ha TeJI0, TOKOSIIeecs Ha ONope.
OmnpesesieHe HEeHTpPa TSXKECTH PA3JIMYHbBIX TeJl

3akKkoHBbI coxpa-
HeHuA (10 49)

HWMmnynbc Tena. UsmeHeHue
umnyJibca. UMny/ibc cubl.
3aKOH COXpaHeHHU UMITYJib-
ca. PeakTuBHOe JIBI>KEHUeE.
MexaHuveckasi paboTa 1
MOIIJHOCTb. Pa6oTa cun
TSKECTH, YIIPYTOCTH, Tpe-
Hus. CBA3b 9HEPruu U pa-
GOTHI.

[ToTeHUMaNIbHAA d9HEPTUA
TeJia, IOJAHATOTO HaJ, OBepPX-
HOCTbIO 3eMJIH. [loTeHIIMaIb-
Hasl 9HePrus CXKaTou npy-
>KMHBIL.

KnHeTu4eckas sHeprus.
TeopeMa 0 KHHETHYECKOU
9HEpPTHH.

Ha6ustoneHue U 06CcyKieHHe ONBITOB, IEMOHCTPUPYIOLUX
nepejayy UMIyJibca IPYU B3aUMO/JeHCTBUH TeJl, 3aKOH COXpaHe-
HUS UMITyJIbCa NP a6COTIOTHO YIPYyroM U HEYIIPpyroM B3aUMO-
IeHWCTBUH TeJl.

AHanu3 cUTyaluH B OKpYyKaloLeH »KU3HHU C UCII0J1b30BaHUEM
3aKOHAa COXpaHeHHUs UMITyJIbca.

PacnosHaBaHUe sIBJIeHUs PEaKTHBHOTO JBM)KEHHS B IIpUpOJie
u texnuke (MC — 6uosiorus).

[IppuMeHeHHe 3aKOHA COXPaHEHHUs UMIyJ/Ibca JJid pacyéTra
pe3y/IbTaTOB B3aUMO/ZEHCTBUA TeJsl (Ha MpUMepax HeyIpy-

roro B3aMO/IeCTBUS, yIPYTOro [eHTPaJbHOT0 B3aUMO-
JelCTBUA ABYX OJJTUHAKOBBIX T€JI, 0/JHO U3 KOTOPbIX HENO/I-
BIDKHO).

PemeHue 3a/1a4 ¢ MCNO/Ib30BaHUEM 3aKOHA COXPAHEHUS UM-
MyJbCa.

OnpejesieHue paboThl CHUJIbI YIPYTOCTH NPHU NOABEME I'py3a

C UCIOJIb30BaHHWEM HEMO/BMKHOTO U NMOJBUKHOTO GJIOKOB.
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IIpodo.viceHue mab.

TemMaTH4YecKHM
6JI0K, TemMa

OcHOBHOe cojep:KaHue

OCHOBHbIE BH/bI JeSITe/JIbHOCTU YYaIUXCs
(Ha ypoBHe y4eGHbIX AelCTBUI)

3aKOH COXpaHeHUs MeXaHMU-
4yeCcKOU sHepruu

HN3mMepeHHe MOILIHOCTH.

M3MepeHre noTeHLMAJbHON 3Hepruu ynpyro gepopMUpoBaH-
HOU MpPY>KUHBI.

H3MepeHre KNHETHYECKON 3HEPTryH TeJsia MO JI/IMHe TOPMO3HOTO
MyTH.

JKcrepuMeHTa/llbHOe CpaBHEHUEe H3MeHEeHUsl MOTeHLHalbHOU
Y KMHETUYeCKOW 3Hepruil Tesa NpU JABWXKEHUH 0 HAaKJIOHHOU
MJIOCKOCTH.

JKcnepyUMeHTa/IbHasl NPOBepPKa 3aKOHA COXpaHeHUsI MeXaHHu4ye-
CKOU 9HEepryu Npu CBOGOJHOM MaJ[eHUH.

[IpyMeHeHHe 3aKOHA COXpPaHEHHUA MeXaHU4YeCKOU sHepruu
JJIs1 pacyéTa MOTEeHIMAaJIbHON U KUHEeTUYeCKOH SHepTrui Tesa.
Pemenue 3a/1a4 c MCI0JIb30BaHHEM 3aKOHA COXPAaHEHUS Mexa-
HHU4Y€eCKOU 3HepTrun

Pa3zgen 9. MexaHuyu

ecKue KoJie6aHusA M BOJIHBI (15 u)

MexaHu4YecKue
KoJsie6anus (7 4)

KosiebaTenbHOE JBHKEHHE.
OcHOBHBIe XapaKTepPUCTUKHU
KOJIeGaHHU: IeproJ, 4acToTa,
aMIIMTyfa. MaTemaTtude-
CKUM U NIPY>KUHHBINA MasiTHU-
ku. [IpeBpaleHre sHepruu
IIpH KoJ1e6aTeJIbHOM JIBHKe-
HUM.

3aTyxarolue KoJieGaHHUs.
BrIHYyK/leHHbIe KOJieGaHUA.
PesoHnanc

Ha6utoenue KosiebaHUl 1o AeWCTBHEM CHJI TSDKECTH U YIIPY-
rOCTHU U OO6HApPYKeHHe O 06HBIX KOJIeOaHUH B OKpYy»KarolleM
MHUDpe.

Ananus Kos1e6aHUM rpy3a Ha HUTH U Ha Ipy»kuHe. OnpesiesieHre
4acTOThI KoJIeGaHUH MaTeMaTUYeCKOI0 U MPYKUHHOTO MassTHH-
KOB.

HaGuitoneHne 1 06'bsiICHEHYE SIBJIEHUS pe30HaHca.
HccnenoBanue 3aBUCMMOCTH IlepHoia KOJIeGaHUH 1O/ BelIeHHO-
ro K HUTH Ipysa OT JJIMHBI HUTH.

[IpoBepKa HE3aBUCHMMOCTH MepHOJA KoJebaHUN rpysa, Mo/jBe-
LIEHHOTO K JIEHTE, OT MacChl I'py3a.
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Ha6JttoieHue 1 06CY3KeHHE OMbITOB, IEMOHCTPUPYIOIIUX
3aBUCHMMOCTb NEPUO/a KOJIEOAHUH MPYKUHHOIO MasgTHUKA

OT MacChl I'Py3a U KECTKOCTH MPYKUHBI.

[I[puMeHeHHE MaTEMAaTUYECKOTO U MPYKUHHOTO MasiTHUKOB

B Ka4eCTBe Mo/ieJiel /1J1s1 ONMCaHUsl KoJie6baHUM B OKpYKalolleM
MHpe.

PelieHue 3a/1a4, CBSI3aHHbIX C BbIYMCJIEHHUEM UJIU OLIEHKOH
4acToThI (Mepuoja) KojaebaH UM

MexaHu4yeckKkue
BOJIHBI. 3BYK
(84)

CBo¥icTBa MeXaHHYEeCKHX
BoJIH. J/IsinHa BoJsiHbL. Mexa-
HHUYeCKHe BOJIHBI B TBép,ELOM
TeJle, ceicMUYecKHe BOJHBI.
3ByK. [pOMKOCTb 3ByKa

U BbICcOTA TOHA. OTpakeHUe
3ByKa. UHQpa3ByK U yibTpa-
3BYK

O6Hapy»keHHe U aHaJIM3 BOJTHOBBIX SIBJIEHUU B OKpY»KalollieM
MHDpE.

Ha6srofenne pacnpocTpaHeHHUs NPOJAOJBHBIX M NONEPeYHbIX
BOJIH (Ha MoJies) U oGHapyKeHHe aHaJIOTUYHBIX BHU/I0B BOJIH
B IIpupo/ie (3BYK, BOJAHbIE BOJIHBI).

Belunciienue JJIMHBI BOJIHBI M CKOPOCTH PacnpoCTpaHeHHUd
3BYKOBBIX BOJIH.

JKCllepuMeHTa/IbHOE OllpeJiesleHre I'PaHUI YacTOThI CJABIIIUMBIX
3BYKOBBIX KOJIe6aHUH.

Ha6utoieHre 3aBUCUMOCTH BBICOTBI 3BYKa OT 4acTOThI (B TOM
YHCJIe C UCT0JIb30BAHUEM MY3blKa/IbHbIX HHCTPYMEHTOB).
Ha6ustoieHre 1 06bsICHEHHE SIBJIEHHUS aKyCTUYeCKOTO pe3o-
HaHca.

AHa/In3 OPUTHMHAJIBHOTO TEKCTA, MOCBALLEHHOT0 UCI0Jb30Ba-
HUIO 3ByKa (MJIM yIbTPa3ByKa) B TEXHUKE (9X0JIOKALMs,
yJbTPa3ByK B MeJUIIMHE U [Ip.); BbIIIOJIHEHHE 3a/laHUH 110 TeK-
cty (cMBICZIOBOE YTEHUE)

Paspaes1 10. 3j1eKTpOMarHUTH

o€ 1moJie U 3JIEKTPOMarHuTHbIe BOJIHBI (6 4)

J/IeKTPOMarHMT-
Hoe noJie

3HeKTpOMaFHI/ITHoe moJie.
aﬂeKTpOMaFHI/ITHbIe BOJIHBIL.

HOCTpOGHI/Ie paCCy)K,C[eHPIﬁ, OGOCHOBbIBa}OLLU/IX B3aMMOCBA3b
3JIEKTPHUYE€CKOI'o U MAarHuTHOTroO rnoJieu.
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IIpodo.viceHue mab.

TemMaTH4YecKHM
6JI0K, TemMa

OcHOBHOe cojep:KaHue

OCHOBHbIE BH/bI JeSITe/JIbHOCTU YYaIUXCs
(Ha ypoBHe y4eGHbIX AelCTBUI)

M 3JIEKTpoMar-
HUTHBIE BOJIHBI
(64)

CBOMCTBA 3JIEKTPOMAarHM1T-
HbIX BOJIH. [lIkasa asiekTpo-
MarHUTHBIX BOJIH. McroJib30-
BaHHUE 3JIEKTPOMATrHUTHbIX
BOJIH /111 COTOBOM CBA3H.
JJIeKTpOMarHuTHas pupoja
cBeTa. CKOPOCTb CBeTA.
BosiHOBbIE CBOWICTBA CBeTa

JKcrepuMeHTa/IbHO€e U3ydYeHHe CBOMCTB 3JIEKTPOMarHuT-
HBIX BOJIH (B TOM 4YMCJIe C IOMOILbI0 MOOGU/IBHOTO TeJle-

doHna).

AHa/Iu3 peHTreHOBCKHUX CHUMKOB 4YeJIOBe4eCKOro opra-
HU3Ma.

AHaJIu3 TeKCTOB, ONUCHIBAIOLUX IPOSABJIEHUS 3JIeKTPOMAarHuT-
HOTO M3JIy4eHUs B IPUPOJe: >KUBble OPraHU3Mbl, U3J1y4eHUs
HeGeCHBIX TeJl (CMBICJIOBOE YTEeHHeE).

PacriosnaBaHue W aHa/M3 pas/IMYHbIX IPUMEHEHUH 3JIeKTpO-
MarHMTHBIX BOJIH B TEXHHUKE.

Pemenue 3aza4 ¢ ucrnosib3oBaHueM GpopMyJI i CKOPOCTH
3JIEKTPOMarHUTHBIX BOJIH, JJIMHbI BOJIHbI U 4aCTOThI

cBeTa

Pasgen 11. CBeToBble sABAeHUA (15 4)

3aKkoHBI Ppacnpo-
CTpaHeHHUs cBeTa
(64)

Hcrouynuku cBeTa. JlyyeBas
Mozesb cBeTa. [IpsaMonnHen-
HOe pacnpocTpaHeHUe CBeTa.
3atMmeHusa ConHua u JIyHbl
OTpaxxeHue cBeTa. [ls1ockoe
3epKaJio. 3aKOH OTpaXKeHHUsd
cBeTa.

[IlpenomneHue cBeTa.
3aKOoH MpeJIoMJIeHUS CBETA.
[TosiHOe BHYTpeHHee OTpaxKe-
HUe cBeTa. Mcniosib3oBaHKe

Ha6usroneHue onbITOB, JeMOHCTPUPYIOIIMX IBJ€HHE PSIMOJIH-
HeHWHOro pacnpocTpaHeHUs cBeTa (BO3HWKHOBEHHE TEHH U IO0JIy-
TEeHH), U UX UHTEePIIpeTaLHs C UCI0JIb30BaHUEM MTOHSTUS
CBETOBOTO JIy4a.

OGbsiCHEHHE U MO/JIeJTMPOBAaHUE COJIHEYHOTO U JIYHHOr'O 3aTMe-
HUH.

HccnenoBaHre 3aBUCUMOCTH yTJIa OTPaXKeHUsI CBETOBOTO JIy4a
OT yTJia Na/ieHusl.

H3yueHHne CBOUCTB N306paKeHHUs B IIJIOCKOM 3epKaJie.
Hab6usio/1eHre ¥ 0G'bsICHEHHE ONBITOB 110 MOJYYEHHI0 U306pake-
HHUU B BOTHYTOM U BBIIYKJIOM 3epKaJsiax. HaGitoneHue v 06bsic-
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BHYTPEHHEro OTpa*eHHUA
B OIITUYECKHUX CBETOBOJaxX

HEHHeEe OIIbITOB II0 NPEeJIOMJIEHHUIO CBE€TA HA rpaHUlle Pa3JINYHbIX
cpen, B TOM 4YUcCJie ONbITOB C IMOJIHBIM BHYTPEHHUM OTpPAXXEHHUEM.
UccnenoBaHue 3aBUCUMOCTH yrJuia nnpeJioMJieHHd OT yrJia
nmaJeH"da CBeTOBOI'O Jiyda HAa rpaHHULle «BO3AYX—CTEKJIO».
PacriosHaBaHUe siBJI€HUN OTpa)XXeHHd U NpeJIoMJIEHUA CBeTa

B HOBceﬂHeBHOﬁ JKU3HU. AHA/IU3 U 00'bSICHEHHE SIBJIEHUSA
OINITUYECKOI'0O MHUpa»Ka.

Pelienuve 3a7a4 ¢ MCnoJib30BaHWEM 3aKOHOB OTpaXeHUud

U IpeJIoMJIEHUA CBeTa

JIMH3BI ¥ ONTH-
YecKHe Npu6opbl
(64)

JIuH3a, Xox Jiydyel B JIMH3e.
OnTuyeckasa cucrema.
OnTuyeckue  NpUGOPBHI:
doToanmnapaTt, MUKPOCKOII

U TeseckoIl ['1a3 Kak onThye-
ckad cucrema. banMsopykocTb
U JQJIbHO30PKOCTh

[TosnyyeHue n3o6pakeHU C NMOMOIIbIO cOGHpalolLel U pacceu-
Barollel JINH3.

OnpepeneHre GOKYCHOTO PacCTOSIHUS M ONTHUYECKON CUJIbI
co6uparoiei JIMH3bI.

AHanus ycTpoMCTBa U NMPUHIUNA AeHUCTBUS HEKOTOPBIX ONTHYE-
CKUX MpHU60pOB: PpoToanmapaTta, MUKPOCKOIIa, TeJeCcKoma

(MC — 6uoJsiorysi, aCTPOHOMUS).

AHanu3 siBJIeHNH 6JIM30PYyKOCTH U JAJTbHO30PKOCTH, MPUHIIUIIA
neucrBust oukoB (MC — GuoJsiorus)

Pa3zioxxeHue
6eJIoro CBeTa
B cekTp (3 4)

Pa3zJiookeHue 6esioro cBeta
B crieKTp. OnbIThl Hb0TOHA.
Cyi0’KeHUEe CIeKTPaTbHBIX
uBeTOB. /lucnepcus ceeTa

Ha6sroeHue 1o passioxeHHI0 6eJIoro CBeTa B CIEKTP.
Ha6srosenne v 06'bsICHEHNE ONBITOB MO MOJIYYEHHUI0 6esIoro
CBeTa IIPH CJIO’)KEHHUH CBEeTa PA3HBIX LIBETOB.

[IpoBeseHre U 06bsICHEHUE ONBITOB [0 BOCHPHUATHIO LIBETA
npesMeTOB NPHU UX HAGJIIOZEeHUN Yepe3 [[BETOBble GUIBTPHI
(BETHBIE OYKH)

Pa3zpen 12. KBanToBble siBjieHUA (17 4)

HUcnyckanue
U NOTJIoleHH e

OnbiTel Pesepdopa u niaxe-
TapHas MOJiesIb aToOMa.

O6c¢cyxeHue 1ean onbIToB Pedepdopaa o uccieoBaHUIO
aTOMOB, BbI/IBIPKEHHE T'MIIOTE3 O BO3MOXKHBIX pe3yJibTaTax
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OxoHuaHue mab.

TemMaTH4YecKHM
6JI0K, TemMa

OcHOBHOe cojep:KaHue

OCHOBHbIE BH/bI JeSITe/JIbHOCTU YYaIUXCs
(Ha ypoBHe y4eGHbIX AelCTBUI)

CBeTa aToMOM
(44)

Mopgesb aToma Bopa. Ucny-
CKaHUE U MOIJIOleHHEe CBeTa
aToMoM. KBaHThI. J/IuHelya-
Thl€ CIIEKTPbI

ONBITOB B 3aBUCUMOCTH OT IpejIoJaraeMoro CTpoeHUs aTOMOB,
dopMyIMpoBaHHMe BbIBOAOB U3 Pe3yJIbTAaTOB ONBITOB.
06cyleHre TPOTUBOPEYUH MJIaHeTapHOU MoOJiesiu aToMa

M OCHOBaHHUM 1 runoTtesbl bopa o cranuoHapHbIX op6UTax
3JIEKTPOHOB.

HaGJ1tofieHre CIJIOIHBIX M JIMHeHYaThIX CIEKTPOB U3/1y4eHHUs
Pa3JIMYHbIX BeleCTB. OGbsAICHEHHE JIMHEHYATbIX CIIEKTPOB
U3JIydeHUd

CtpoeHue
ATOMHOTIO AApa
(64)

PaguoakTuBHOCTB. Anbda-,
6eTa- U raMMa-u3Jy4eHUsl.
CTpoeHre aTOMHOTO 4/pa.
Hyk/s0HHast MoJie/Ib aTOMHOTO
anpa. Usoronel. PaguoakTus-
Hble peBpaieHus. [lepruof,
rnoJiypacrnaza.

JlelicTBUA paflOaKTUBHBIX
U3JIyYeHUH Ha KU BbIe
OpTraHU3MbI

O6CcyxeHre BO3MOXKHBIX TUIIOTE3 O MOJIeJISIX CTPOEeHHU sfpa.
OnpefesieHne cocTaBa siiep 10 3aJaHHbIM MAaCCOBBIM U 3apsf0-
BBIM YK CJIAM U IO TOJIOXKEHUIO B IEPHOLUIECKON CHCTEME
anemeHTOB (MC — XuMus).

AHany3 U3MeHeHHUs COCTaBa s/ipa v ero NoJI0KeHUsI

B EPUOJNYECKOH cHCTeMe NPH A-paJiHOaKTUBHOCTH

(MC — xumwus).

WccnefoBaHKe TPeKOB -4aCTHL, IO TOTOBBIM poTOrpadUsiM.
OGHapy»eHHe U U3MepeHue PaJHalMOHHOT0 GOHA C IOMOIbIO
JIO3UMeTpa, OlleHKa ero UHTEHCUBHOCTH.

AHanu3 6U0JIOTHYEeCKHUX U3MEeHEHUH, TPOUCXOASIINX MO/,
JeWCTBUEM paJlMOAKTUBHBIX u3nydeHud (MC — 6uosiorus).
Hcnosib30BaHMe paZjMOaKTHUBHBIX U3JIyYEHUH B MeAULMHE

(MC — 6wuosorus)

ApepHbie
peakuuu (7 4)

SAnepHble peakuu. 3aKOHbI
COXpaHeHHs 3apsiJ0BOTO

Pemenue 3a4a4 C UCIIOJIb30OBaHHWEM 3aKOHOB COXpaHEHUA
MaCCOBBIX U 3apAA0BbBIX YHCeJI Ha onpeJesieHrue pe3yJibTaTOB




6S

U MaCCOBOTO YHcCeJl. JHeprus
CBSI3U aTOMHBIX g/ep. CBs3b
Macchl ¥ 93Hepruu. Peakuuu
CUHTeE3a U JieJIeHus siJiep.
HcTtouyHukH aHepruu CosiHIA
U 3BE3/I.

fnepHas sHepreTuka

SIJIEPHBIX PEaKLUH; aHa/Iu3 BO3MOXXHOCTHU WJIM HEBO3MOXKHOCTHU
A/lepPHON peaKIUH.

OneHKa 3HeprUuU CBSI3U fZiep € UCNOJIb30BaHUEM POPMYJIbl
J¥iHITEeHHA.

O6cyxaeHre epCcneKTHUB UCII0JIb30BaHUs yIIPaBJ/IsieMOTO
TepMOsIIepHOr0 CHHTe3a.

O6CcyKieHUe MTPEeUMYIIECTB U 9KOJIOTUYECKHUX TPOGIEeM,
CBSI3aHHBIX C i/ilepHOU aHepreTHukoi (MC — skoJsiorus)

IloBTOpUTE/ILHO-06061a0IIUi MOAYIb (9 4)

CucreMaTusanus
U 000011eH1e
npeJMeTHOTO
coJlep>KaHus

U OIlbITA Jes-
TeJbHOCTH,
NpHOBPETEHHOTO
[IpY U3yYEeHUH
BCero Kypca
dusuku

06006111eHUE COJleprKaHUs
Kak/I0TO U3 OCHOBHBIX
paszaenoB Kypca PU3UKU:
MeXaHHWYeCcKHe, TeIJIOBbIE,
3JIeKTPOMarHUTHBIE, KBAaHTO-
Bble fIBJIEHUS.

Hay4HbIl MeTO/ IO3HAHUA U
ero peanusanus B pusmnde-
CKHX MCCJIe[JOBaHUAX.

CBsA3b GU3UKU Y COBPEMEH-
HBIX TEXHOJIOTHH B 06/1aCTH
nepeaadv HHGOpMaILH,
3HepreTHKe, TPAHCIIOPTE

BeinosiHeHHe y4eGHBIX 3aJlaHUM, TPEeOYIOUIUX JeMOHCTpaluu
KOMIETEHTHOCTEH, XapaKTepHU3YyIOLUX eCcTeCTBEHHOHAYYHYIO
rpaMOTHOCTb:

6 MPUMEHEeHUs MOoJIyYeHHbIX 3HaHUM JI/1 HAy4YHOr'o 00'bsICHEHUs
dusnyeckux AABJIEHUN B OKpYy»Kalolled NMpupoje U MoBCceJHEB-
HOM KM3HHY, a TaKXKe BbISIBJIeHNUs] QU3NYECKUX OCHOB psfa
COBpEMEHHbIX TEXHOJIOTUH;

6 IpMMeHEeHHUs OCBOEHHBIX 3KCIIEPUMEHTAJbHbIX YMEHUH /A1
vcce0BaHUA GU3NIECKUX ABJIEHUH, B TOM YUCe )4
MPOBEPKH FUIIOTE3 U BbIABJIEHUS 3aKOHOMEPHOCTEH.

Pemenue pacyéTHBIX 33/]a4, B TOM YMCJIe NIPeAIIoJIaraoinx

MCI0/Ib30BaHMe GU3UYECKON MOJiesIM U OCHOBAaHHBIX Ha CoZep-

>KaHU U Pa3JIMYHBIX Pa3/iesIoB Kypca QU3UKU.

BrInosiHeHHe U 3al[UTa IPYNIIOBBIX UJIM UHAYBUYaJIbHbBIX

MPOEKTOB, CBA3aHHBIX C COZlepXKaHueM Kypca QU3UKHU
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