VYnpasnenue obpazoBanusg AMO 'O «ChIKTBIBKap»
MynuiunaibHoe 00111e00pa30BaTeNbHOE YUPEKICHHE
«Cpeonasn ooweodpazosamenvnan wkona Ne9y

(MOY «COLL Ne9y)

«9 Ne-a II6p nmikona» MyHHUIUMIIAIBHON BEJIOJAH YUPEKICHHUE

PexoMeH10BaHO METOIMUECKUM
00bETUHEHUEM YUHUTEICH
MaTeMaTuKu, GU3HKH, THHOPMATHKU
[Ipotokon Nel

ot 28 aBrycra 2020 r.

[Ipunsaro

Ha 3aCelaHUU TeIarOTUYECKOTr0 COBETA
[Ipotokom Nel

ot 31 aBrycra 2020 r.

YT1Bepxkaaro

I[Hpelcrop MOY «COII Ne9y

A.A. PoxkoB

Pabdoyasi nporpamMmMa y4yeOHOIo npeamMera

«Du3ukay

HauMEHOBaHHE y4eOHOTro MmpeaMeTa

cpeaHee oomiee ooOpa3zoBaHue

YpOBEHb 00pa30BaHUs

CPOK pe€ajin3alii mMporpaMmal

r. CBIKTBIBKAp

2 roaa

2020



COJEPXAHUNE

T[TOACHUTEJIBHAS 3AITHCKA .. ... s 3
I[INIAHMPYEMBIE PE3VIJIBTATBI OCBOEHMA YYEBHOI'O ITPEJMETA «®U3UKA>..... 5
COHEPXAHUE YUEBHOI'O [IPEJIMETA «@U3MKA>......oooiiiiiiiiiiiieee e 12
TEMATHUYECKOE TUNTAHHUPOBAHUE. .......coooiiii i 14



MHNOACHHUTEJIBHAA 3AIIUCKA

Pabouas nmporpamma yuebHoro npenmera «du3nka» Ha ypOBHE CpEIHEro o0mero oopa3oBaHus

st 10 — 11 xmaccoB cocTaBiieHa HA OCHOBE:
®enepanbHOro 3akona ot 29.12.2012 Ne 273-®D3 (pen. ot 31.12.2014, ¢ uzm. ot 02.05.2015) «O6
obpazoBanuu B Poccuiickoit @eaepanumny (¢ u3M. U J01., BCTy. B cuity ¢ 31.03.2015)
®egepanbHOro rocyapcTBEHHOr0 00pa30BaTeIbHOI0 CTAHAAPTA CPEIHEr0 0Opa30BaHuUs,
YTBEP)KJICHHBIN MTPUKa30oM MHUHHCTEpCTBa 00pa3oBaHus U o01ero Hayku Poccuiickoit deneparuu
17.05.2012 Ne 413
IIpuka3za MunucrepcTBa oO6pazoBanus U Hayku Poccuiickont @enepanun ot 31.12.2015 Ne 1578 «O
BHECEHUH U3MEHEHH B (peliepanbHblil rocy1apcTBEHHBINH 00pa30oBaTeNbHbIN CTAHAAPT CPEAHETO 00ILEro
o0pa3oBaHus, YTBEPXKICHHBIH Mprka3zoM MunucTepcTBa 00pa3oBanus 1 Hayku Poccuiickoit denepannn
ot 17 mas 2012 r. Ne 413»

IIpuMepHO#i 0CHOBHOIT 00pa30BaTeIbLHON NPOrPaMMBbl CpeIHEro 001IeTo 00pa3oBaHus (IPOTOKOI OT

28 mions 2016 r. Ne 2/16-3)

VYueOusiii npeamet «Du3uka» Kak 4acTb IpeaMeTHo o0nactu «EcTecTBeHHbIE HAyKH) U3y4aeTcs
Ha ypOBHE CpeHEro oduiero oopa3oBanus B kKauecTBe 00s3arenbHoro peamera B 10-11 kimaccax Ha
0a30BOM ypOBHE.

PaGouas nporpamma ydebHoro npeameta «Ou3uka» peannsyercs ¢ UCIOIb30BaHHEM Y4eOHO
Meroandeckoro kKomiiekca «®usuka, 10-11», aBropsr ['. . Mskumes, M.A. Ilerposa,
pPEKOMEHI0BaHHOT0 MUHHUCTEpCTBOM 00pa3zoBanust U Hayku Poccuiickoit deepannul K KCI0JIb30BaHUIO
B 00pa30oBaTeILHOM IIpoIIecce.

Heasimu n3yyenns yueoHoro npenmera «dOu3nka» Ha ypOBHE CPEIHETr0 00IIEro o0pa3oBaHus
SIBJISIFOTCSL:

v" ChopMHUPOBAHHOCTH TPEICTABICHUN O POJIM U MECTE (PU3UKH B COBPEMEHHON HAYYHOU
KapTUHE MHPA; TIOHUMaHKe (PU3NYECKOM CYITHOCTH HA0III0JaeMbIX BO BeeneHHoi sSBIeHU;
MOHUMaHUEe POJIH QPU3UKU B ((OPMUPOBAHUH KPYro30pa U GyHKIIMOHATHHON TPAMOTHOCTH
YeJIOBEKa Ui PEIICHUs] TPAKTUYECKUX 3a]1ady;

v/ BIIaJIcHHE OCHOBOIOJIATAIOIUME (DPU3UUECKHUMU TTOHITUSMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU
U TEOPUSMH; YBEPEHHOE NOJIb30BaHNE (PU3NUECKON TEPMUHOIOTHEN U CHMBOJIUKOI;

v/ BIaJcHHE OCHOBHBIMH METOJAMU HAYYHOTO TO3HAHHS, HCIOJIb3yeMbIX B  (DU3HKE:
HaOJI0IeHNe, ONMCaHue, U3MEPEHUE, SKCIIEPUMEHT; YMEHUS 00pabaThIBaTh Pe3yIbTaThl
U3MepeHuil, 00HapyKUBaTh 3aBUCUMOCTb MEXKIY (PU3MUECKUMU BETMYMHAMHU, OOBSCHATh
MOJIyYEHHBIE PE3YyJIbTaThl U JI€JaTh BHIBOBL;
c(OpPMUPOBAHHOCTh YMEHUS pelIaTh PU3NUYECKHUE 3a/1a4U;
c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHSATD MOJTy4YEHHBIC 3HAHUS JUISI OOBSICHEHUS YCIOBUI
MpoTeKaHus (GU3NUECKUX SIBJICHUM B IPUPOJIE U AJISl IPUHATUS MPAKTHUYECKUX PEUICHHUH B
MMOBCEAHEBHOM JKU3HU;

v c¢(OpMHUPOBAHHOCTh COOCTBEHHON MO3UIIMH 110 OTHOLLIEHUIO K (hHU3HuecKoi HHpOopMaIuH,
M0JIy4aeMOM U3 pa3HbIX HCTOUYHUKOB;

v’ oBiazeHue (copMHpOBaHHOCTD MPEICTABICHHI) IPaBUIaMU 3alIUCH PU3NYEecKUX hopmyn
penbedHO-ToYeuHOM cucTeMbl 0603HaueHuit JI. Bpaiimns (1u1st cnensix u cnaboBUISIIIX
oOyJaromuxcsi)

AN

JlocTurKeHMe 1esIn 00eCcTIeYMBAETCS PEIICHUEM CIIEYIOINX 3a/8a4:

v 3HAKOMCTBO YYalIUXCsl ¢ HAYYHBIM METOJIOM TIO3HAHUS 1 METOJIAMH UCCIIETOBAHHS
00BEKTOB U SBJICHUNA MPUPOIBI;

v/ OBJaJIeHUE yJallluMUCS TAaKUMHU OOIIEHAYYHBIMH MOHATUSAMH, KaK IPUPOIHOE SIBJICHUE,
HIMIIUPHYECKH YCTAHOBIIEHHBIN (hakT, mpobdaema, TUnoTe3a, MoJielb, TEOPETUIECKUNA BBIBO/I,
pe3yabTaT 3KCIEPUMEHTAIBHON TPOBEPKU;



v\ puoOpeTeHne yJaluMKCs YMEHUI HAOII01aTh IPUPOIHEIE SBICHUS U BBINOIHSATH OIBITH,
nabopaTopHble pabOThI U HKCIIEPUMEHTAIbHbIE UCCIIEOBAHUS C TOMOIIBIO0 U3MEPHUTEIbHBIX
puOOpPOB, IIUPOKO IPUMEHSAEMBIX Ha IPAKTHKE;

v/ [OHUMaHHE YYal[MMHUCS OTJIMYUI HAYYHBIX JaHHBIX OT HEMPOBEPEHHOM HH(pOpPMAIIHH,
LIEHHOCTH HayKH JUIsl YAOBJIETBOPEHUS OBITOBBIX, IPOU3BOICTBEHHBIX U KYJIbTYPHBIX
OoTpeOHOCTEH uenoBeka.

OO0mas xapakrepucTuKa yueOHOro npeamera «@u3HKa».
®dusnka Kak HayKa o0 HanOoJsee o0IIMX 3aKOHAX IMPUPO/IBI, BBICTYIAS B KAUECTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIa/l B CUCTEMY 3HAHUN 00 OKpYKaroIleM MUpeE.

OHna packpsIBaeT pojb HAyKd B SKOHOMHUYECKOM U KYJIbTYpHOM Pa3BUTUHU OOIIECTBA,

croco6cTByeT (OPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33peHust. i pemeHus 3aaau

dbopMUPOBaHUS OCHOB HAYYHOI'O MHUPOBO33PEHHUS, PA3BUTUSI MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEN

Y TI03HABATEIbHBIX HHTEPECOB IIKOJIBHUKOB B Mpoliecce U3ydeHus (GU3MKU OCHOBHOE BHUMAaHUE

clenyeT yIensATh He Iepeaadye CyMMbl TOTOBBIX 3HAHU, 4 3HAKOMCTBY C METOIAMH HAYYHOT'O

MO3HAHUS OKPY’KAIOIIET0 MUPa, TOCTAHOBKE MPoOIeM, TPEOYIOUINX OT y4aIIuXCs

CaMOCTOSTENIbHON JEATENbHOCTH 10 UX pa3pelieHnt0. O3HaKOMJIEHUE yJalUuXCsl C METOJaMuU

HAYYHOTO MMO3HAHUs IPEANOoIaraeTcs MPOBOAUTD MIPU U3YYEHUH BCEX Pa3/eioB Kypca Gpu3uku, a

HE TOJIBKO NMPU U3YYEHUU CIeMATBHOr0 pasena «Pusnka U GU3n4ecKre MeToIbl U3yUeHUs

['ymanuTapHOe 3HaUYeHUE (PU3UKH KaK COCTABHON YaCTH CPEAHET0 00IIero oopa3zoBaHuu
COCTOMT B TOM, YTO OHA BOOPY’KAa€T yUEHUKA HAyYHbIM METOJIOM IO3HAHMSI, TO3BOJISIFOIIMM
1oJry4aTh 00BbEKTHBHBIE 3HaHUs 00 OKpyxkaromeM Mmupe. Pu3uKa Kak Hayka o HanboJjiee 001X
3aKOHAaX MPUPOIbl, BBICTYIAsl B KAUECTBE yUeOHOTO MPEIMETA B IIKOJIE, BHOCUT CYIIECTBEHHbIN
BKJIQJ B CHUCTeMy 3HaHWH 00 okpyxkaromeM wmwupe. LIKonpHBIA Kypc (HU3UKH -
CHCTEMOO0OPa3yIOIIHii IS €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, TIOCKOJIbKY (pU3HUecKue
3aKOHBI JIEXKaT B OCHOBE COJIEPKaHUS KypCOB XUMHH, OMOJIOTUH, reorpaduu U aCTPOHOMMHU.

Kypc ¢husuku B mporpamme cpeanero ooiiero o0pazoBaHus CTPYKTYPUPYETCSI HA OCHOBE
paccMOTpEeHMsI pa3IUYHbIX (OPM JBUKEHHSI MATEPUH B MOPSIIKE UX YCIOKHEHHS: MEXaHUYECKUE
SIBJICHUS, TETJIOBBIE SIBJICHUS, JIEKTPOMAarHUTHBIE SIBJICHUS, KBAHTOBBIE siBJIeHUS. Dr3nKa B
CpEIHEHN F0KOJIE U3Y4aeTCsl HA YPOBHE PACCMOTPEHHSI SIBJIIEHUH IIPUPO/IbI, 3HAKOMCTBA C
OCHOBHBIMH 3aKOHaMH (PU3MKH U IPUMEHEHUEM 3THX 3aKOHOB B TEXHHUKE U TTOBCEAHEBHOM
KHU3HU.

N3yuenne pu3mku ABISETCS HEOOXOAUMBIM HE TOJIBKO JUIsl OBJIAJICHUS. OCHOBAMU OJTHOM
U3 €CTECTBEHHBIX HAYK, SIBISIOIICHCS KOMIIOHEHTOW COBPEMEHHOM KYJIbTYpHhl. be3 3HaHus
($U3KKH B €€ UCTOPUUYECKOM PA3BUTUH YEJIOBEK HE MOMMET NCTOPHIO (POPMUPOBAHUSI IPYTUX
COCTaBJISIIOLIMX COBPEMEHHOM KyIbTyphl. M3ydueHne pu3nku He0OX0AMMO YETOBEKY IS
(bopMHpOBaHUS MUPOTIOHUMAHUS, Pa3BUTHS HAYYHOTI'O CIIOCO0a MBIIUICHUS.

Jlns pemienus 3aga4 GopMHpOBaHUS OCHOB HAYYHOI'O MUPOBO33pEHUE, PA3BUTHS
MHTEJJIEKTYaJIbHBIX CIOCOOHOCTEH U MMO3HABATEJIbHBIX HHTEPECOB IIKOJILHUKOB B IpOIECcce
n3yueHus PU3MKH OCHOBHOE BHUMAHHUE CIEAYET yIeNATh He Mepeiaue CyMMbI TOTOBBIX 3HAHHH,
a 3HAaKOMCTBY C METOJJaMH HaAYyYHOI'O TIO3HAHMSI OKPY’KAIOLIEro MHUpa, IOCTaHOBKE MpooIIeM,
TPeOYIOLINX OT YJAIIUXCS CAMOCTOSTEIBHOMN JAEATEIIbHOCTH 110 X Pa3pelieHUIo.

Onucanue mecra yueOHOro npeamera «®@u3nka» B yueOHOM IIaHe.

Hopmarushsbiii cpok peanuzanun PIIVII «®usuka» Ha ypoBHE cpegHero oOIIero
oOpa3oBaHus cocTaBisieT 2 roga. Ob1iee KOJIMYECTBO YacOB Ha M3ydeHHE y4eOHOro mpeaMeTa B
10-11 xnaccax cocrasisier 140 yacos.

Pacnpesnenenne yueOHbIX 4acoB

KI1acehL Henenvnoe pacnpenenenne | KommdectBo yueOHbIx | KomudecTBo 4acoB mo
y4eOHBIX YacOB HeOenb rojgam o0y4eHus
10 knacc 2 Jaca 36 72
11 ximacc 2 yaca 34 68
Hroro. 140




INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«DOU3UKA»
dusnueckoe 00pa3oBaHHE SBISIETCS 005A3aTEIIBHOW M HEOTHEMJIEMOM YacThIO OOIIETro

o0pa3oBaHUs Ha BCEX YPOBHAX 0OydeHus B mkoie. OO0ydeHue (pu3MKe Ha ypOBHE CPEIHETO
0011ero HampaBJIeHO Ha JIOCTHKEHUE CIIEAYIOIIUX Pe3yIbTaToB!

1) 6 nanpasnenuu MUHOCMHO20 PA3GUMUSL.

JIMYHOCTHBIE pe3yJbTaThl B cepe OTHOIIEHUH ydammMxcs K cede, K CBOeMY 310pOBbI0, K
NMO3HAHMIO celst:

OpUEHTALMS YYalluXcsi Ha JOCTHUXKEHHE JIMYHOTO CYACThs, peaju3allii0 IMO3UTHBHBIX
JKU3HEHHBIX TEPCIEKTHB, WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPE/ICIICHUIO, CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTH KU3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH OOECHednuTh ce0e U CBOMM OJIM3KUM JOCTOWHYIO JKHU3HBb B
MPOLECCE CAMOCTOSITEIbHOM, TBOPYECKOM U OTBETCTBEHHOM JIEATEIIbHOCTH;

TOTOBHOCTB U CIIOCOOHOCTD YYAIIUXCS K OTCTAMBAHUIO JINYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTb M CITIOCOOHOCTH BhIPA0ATHIBATh COOCTBEHHYIO MO3ULIMIO MO OTHOIIEHUIO
K OOIIECTBEHHO-TIOJTUTHYCCKUM COOBITHSM IPOIIJIOTO M HACTOSIIET0 Ha OCHOBE OCO3HAHUS U
OCMBICJIEHUS UCTOPHUH, TyXOBHBIX [IEHHOCTEW U IOCTUKEHUI HAIlEH CTPAHBbI;

TOTOBHOCTb U CIIOCOOHOCTD YYalIUXCs K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO B COOTBETCTBHHU
C O0IIEeYeIIOBEYECKUMH IICHHOCTSIMU U HJcallaMU TPKIAHCKOTO OOIIECTBa, MOTPEOHOCTH B
(U3HMYECKOM  CaMOCOBEPIICHCTBOBAHWM,  3aHATHSAX  CIIOPTUBHO-  O3JI0POBHUTEIIBHON
JIeSTEIIbHOCTBIO)

MPUHATHE W pealii3alusl [IEHHOCTEH 3JJ0pOBOTO M 0€30macHOro odpasa Ku3HH, OEpexHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (U3HYECKOMY U
MICUXOJIOTHYECKOMY 370POBBIO;

HENPUSITHE BPEIHBIX MPUBBIYECK: KYPEHUS, YIIOTPEOICHHS aJIKOTOJIsI, HAPKOTHUKOB.

JIM4HOCTHBIE pe3y/IbTaThl B c(hepe oTHOIEHNH yyamuxced K Poccun kak k Poaune
(OteuyecTBY):

poccuiickasi MIEHTHMYHOCTb, CIIOCOOHOCTh K OCO3HaHMIO POCCUHCKOM MIECHTUYHOCTH B
MOJUKYJIBTYPHOM COIIMYME, YYBCTBO IMPHYACTHOCTH K HCTOPHUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapona u cyas0e Poccuu, maTpuoTus3m, rOTOBHOCTD K CIy>KeHHIO OTE4YecTBYy,
€ro 3aluTe;

YBa)XKE€HHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iiepes PoauHo#, ropaoctu 3a CBOM
Kpa#, cBor0 PoauHy, mpouuioe M HacTosIliee MHOTOHALIMOHAJIBHOTO Haponxa Poccun,
yBa)K€HHE K rOCYapCTBEHHBIM CUMBOJIaM (rep0, ¢uar, ruMH);

(dbopMUpOBaHNE YBaXXEHHUS K PYCCKOMY SI3BbIKY KakK rOCyJapCTBEHHOMY sI3bIKy Poccuiickoit
®enepanuy, SBIAIOLIEMYCS OCHOBOM POCCHUMCKOM HMISHTMYHOCTH U TJIABHBIM (PaKTOpOM
HAI[MOHAJIBHOTO CaMOOIIPEIEICHHUS];

BOCIIMTAaHME YB@OXEHHUS K KYyJIbType, S3bIKaM, TpaauLlMsIM M O0OblYasM HapoJoB,
npoxkuBaromux B Poccuiickoit @enepanuu.

JInyHoCcTHBIE pe3ybTaTbl B cepe OTHOLIEHMH YYAIMXCH K 3aKOHY, IOCYAapCcTBY M K
rPakIaHCKOMY 001EeCTBY:

IPaX/JIaHCTBEHHOCTb, TIpaKJaHCKas IMO3UIMS AaKTUBHOTO M OTBETCTBEHHOIO 4Ji€Ha
POCCHUHCKOro 00IIeCTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYLIMOHHBIE TMpaBa U OO0S3aHHOCTH,
yBaXKarollero 3akKOH M MPaBONOPSAIOK, OCO3HAHHO MPHUHUMAIOLIETO TpaJWLUOHHbBIE
HaIlMOHAJIbHBIE M OOIIeYeIOBeYeCKUe TYMAHUCTHUECKUE M JIeMOKpaTUYeCKHe HEHHOCTH,
TOTOBOTO K YYaCTHIO B OOILIECTBEHHOM KU3HH;

MPU3HAHUE HEOTUYKJAeMOCTH OCHOBHBIX MPaB U CBOOOJ YeJIOBEKa, KOTOpPBIE MPHUHAIEkKAT
KaX/I0My OT PO’KJEHHUS, TOTOBHOCTh K OCYIIECTBJICHUIO COOCTBEHHBIX MpaB U cBOOO] Oe3
HapylLIeHUs MpaB U CBOOOJ APYrHX JIHI], TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE NpaBa U
cBO0O/IbI YEJIOBEKa U IPaKJaHNHA COTIIACHO OOIENPU3HAHHBIM NPUHIUIIAM U HOpMaM



MEXIYHapoOAHOTO mpaBa W B coorBeTcTBUM ¢ KoHctutyumeit Poccuiickont denepaiuu,
[IPaBOBas U MOJUTHYECKAsI TPAMOTHOCTB;

MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKu U
OOIIECTBEHHON MPaKTUKH, OCHOBAHHOE Ha AHANIOre KYJIbTYp, a TakXKe pa3IMuHbIX (opM
0OIIECTBEHHOT'O CO3HAHMSI, OCO3HAHHUE CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;
WHTEpUOpU3AIMS LIEHHOCTEH JEMOKpPaTHH U COIUAIBHON COJMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLLIEHHUI B TPYIINE WIN COLMATIbHON OPraHU3alluu;
FOTOBHOCTh  y4allMXCs K KOHCTPYKTMBHOMY Yy4YaCTUIO B IPHUHATUU  PELICHUH,
3aTparuBaroOIIMX UX MpaBa U UHTEPECHI, B TOM YHCIIE B PA3IMYHBIX (OpMax OOLIECTBEHHON
caMOOpraHu3alliy, CaMOYTPaBJICHHsI, OOIIECTBEHHO 3HAUMMOU AESITeTbHOCTH;
MPUBEPKEHHOCTh HJAESIM HWHTEPHALMOHATU3MA, JPY>KObI, PaBEHCTBA, B3aWMOIOMOIIH
HapOA0B; BOCIIUTAHUEC YBAXKXUTCIIbHOT'O OTHOICHUA K HAITMOHAJIBHOMY NOCTOMHCTBY Hmﬂeﬁ,
UX YyBCTBAaM, PEIIUTHO3HBIM YOCKICHUSAM;

TOTOBHOCTbH ydqamuxcs IMPOTHUBOCTOATH HACOJI0Irnu OKCTPEMH3MA, HanmyoHaJIn3Ma,
KceHo(oOUH; KOPPYMNIHH;, JUCKPUMHUHAIIMK IO COLMAIBHBIM, PEIUTHO3HBIM, DPACOBBIM,
HAallMOHAJIbHBIM IMPU3HAKaAM U APYTYM HCTATHBHBIM COLIMAJIbHBIM SIBJICHUAM.

JINYHOCTHBIE pe3yJjbTaThbl B cq)epe OTHOIIEHMI Yyamuxcsd ¢ OKPyRKalOmMHU JIOAbMMU:

HPABCTBEHHOE CO3HAHHUE U TIOBEJICHHE HA OCHOBE YCBOCHHUS OOIICUEIIOBEUECKUX IICHHOCTEH,
TOJIEPAHTHOTO CO3HAHMUS U TIOBE/ICHUS B IOJIMKYJITYPHOM MUPE, TOTOBHOCTH U CIIOCOOHOCTH
BCECTU Jualior ¢ APpYruMHu JIIOJAbMH, JOCTUIraThb B HCM B3aMMOIIOHUMAHHA, HAXOAWUTH O6H_II/I€
LEJIr U COTPYAHUYATD I UX JOCTUIKCHUSA

MPUHATHE TYMAHUCTUYECKUX [IEHHOCTEH, OCO3HAHHOE, YBAKUTEIILHOE U TOOPOKEIaTeIhHOS
OTHOIICHUE K JJPYTOMY YEIIOBEKY, €r0 MHEHUIO, MHPOBO33PCHHIO;

CIIOCOOHOCTH K COTIEPEKUBAHUIO B ((OPMUPOBAHKE IIO3UTHBHOTO OTHOIICHUS K JIFOJISIM, B TOM
YUCJIC K JHIaM € OrpaHMYC€HHBIMHA BO3MOYKHOCTSAMHU 3JO0POBBA W HMHBAJIMAM; 6epe>KHoe,
OTBETCTBEHHOC W KOMIICTCGHTHOE OTHONICHHE K (U3MYECKOMY U ICHUXOJIOTHYECKOMY
3/I0POBBIO JIPYTHX JIIO/ICH, YMEHHUE OKA3bIBaTh MEPBYIO TOMOIIIb;

dbopMUpOBaHHE BBIPAKEHHOW B TIOBEJICHWM HPABCTBEHHOW TMO3UIIMH, B TOM YHCIE
CIOCOOHOCTH K CO3HATEJIIbHOMY BBIOOPY /100pa, HPaBCTBEHHOTO CO3HAHUS W TOBEICHUS Ha
OCHOBE YCBOEHMsI OOIIEUETIOBEUECKUX LIEHHOCTEH M HPABCTBEHHBIX YYBCTB (YECTH, JOJTa,
CIIPaBEJTMBOCTH, MIJIOCEPIUS U APYKETIO0HS);

pa3BUTHE KOMIIETCHIIMA COTPYIHUYECTBA CO CBEPCTHUKAMHM, ICTHMH MIIQJIIETO BO3pPACTa,
B3POCIBIMH B 00pa3oBaTEIbHOW, OOIIECTBEHHO IMOJE3HOH, Y4eOHO-MCCIIEI0BATEIbCKOM,
MPOEKTHOMN U IPYTUX BUAAX JIEATEIHHOCTH.

JInuHoCcTHBIE pe3yJbTaThl B cepe OTHOLIEHUI yYalIMXCH K OKPY’KAa0IIeMy MHPY, *KUBOH
IPUPOJIE, XY/10KeCTBEHHO KYyJIbTYype:

MHPOBO33pEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUMMOCTH
HayKd, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BIAJEHUE JOCTOBEPHOI
uH(popMaliel 0 IepeoBbIX JOCTHKEHUS U OTKPHITHUSIX MHUPOBOM M OTE€YECTBEHHOH HAyKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 yCTpPOMCTBE MUpa U OOIIIECTBA;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHHIO, HA IPOTSHKEHUN
BCEH JKM3HM, CO3HATENHLHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBHIO
yCHENTHON MPo¢eCCHOHATBHON U 00IIIECTBEHHOM JIeATeTbHOCTH;

9KOJIOTUYECKasl KyJIbTypa, OepekHOE OTHOIICHUS K POJHOM 3eMJiie, PUPOIHBIM OoraTcTBam
Poccun n MHpa; MIOHUMAaHHUEC BIIUAHUA COIMUAIBHO-OKOHOMHWYCCKUX MTPOIECCOB HA COCTOSAHUC
MPUPOJHON U COLMAIBHOW CpeJibl, OTBETCTBEHHOCTh 3a COCTOSIHUE IMPHUPOAHBIX PECYpPCOB;
YMEHUS U HABBIKU Pa3yMHOI0 MIPUPOJONOIB30BAHMS, HETEPIUMOE OTHOILIEHUE K JICHCTBUSM,
MPUHOCSIIIAM BPEJl SKOJIOTHUH; MPUOOPETEHNE OTBITA YKOJIOTO-HATIPABICHHON IEATETLHOCTH;
JCTETHUYECKOE OTHOIIEHUS K MHUpPY, TOTOBHOCTb K OCTETHYECKOMY OOYCTpPOHCTBY
COOCTBEHHOTO OBITA.



JInuyHoCcTHBIE Pe3yJbTaThl B cepe OTHONMIEHUI YUAIIUXCHA K CeMbe U POAUTEISIM, B TOM

YycJie NOAr0TOBKA K CeMeHOM KU3HM

*  OTBETCTBEHHOE OTHOUICHHE K CO3aHHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MTPUHSTUS LICHHOCTEH
CEMEMHOM KH3HU;

*  MOJIOXUTEIBHBIN 00pa3 CeMbH, POJAUTEILCTBA (OTIIOBCTBA M MATEPUHCTBA), UHTEPUOPH3AITHS
TPaJULMOHHBIX CEMEUHBIX [ICHHOCTEH.

JInuyHOCTHBIE Pe3yJbTAThl B c)epe OTHOUIEHUS] YYAIIUXCS K TPYyAY, B cepe cOlUHATBHO-

IKOHOMHYECKHX OTHOIIEHHA:

*  yBa)K€HHUE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIIUTE CBOCH COOCTBEHHOCTH,

*  OCO3HaHHBIN BBIOOP Oynyuel npodeccuu Kak ImyTh M CIOCOO peanu3alud COOCTBEHHBIX
KU3HEHHBIX IUIAHOB;

* TOTOBHOCTH YYaIIUXCSI K TPYAOBOM MpodeccroHABHON eATeIhHOCTH KaK K BO3MOXHOCTH
y4acTusi B PEIICHUU JHMYHBIX, OOIIECTBEHHBIX, T'OCYIapCTBEHHBIX, OOIIEHAI[MOHAIBHBIX
npo0em;

*  MOTPeOHOCTh TPYAMUTHCS, YBOXKEHHE K TPYAY WU JIOIAM TPYAa, TPYIOBBIM JOCTHIKEHUSM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K Pa3HbIM BHUJAM TPYIOBOU
JESITCIIBHOCTH;

® TOTOBHOCTH K CamMoOOOCITyKHWBaHHUIO, BKIIFOUas 00ydeHUE U BBHINIOJHEHHUE JIOMAITHUX
00sI3aHHOCTEH.

JIMYHOCTHBIE pe3yJbTaTrbl B cdepe GU3NMIECKOro, NCUX0J0rH4eCKOro CONMaJIbHOro H

aKajgeMn4yecKoro 0J1aromnoJyyusi y4yamuxcs:

* (usudeckoe, IMONUOHATBHO-TICHXOJIOTHYECKOE, COIMAIIEHOE OJaronojlydyue ydanuxcs B
KU3HM  00pa3oBaTEeNbHOM  OpraHu3alid, ONIyIIeHHEe JEeThbMH  O€30MacCHOCTH U
MICUXOJIOTHYECKOro KomdopTa, UHGOpMAIIMOHHON 0€30MacHOCTH.

2) 6 MmemanpeoMemHoM HANPAGICeHUU:
PeryasituBHbIe yHUBEpCAIbHBIC YUeOHBbIE 1eliCTBUSA
BrITTycKHUK Hay4dUTCS:

*  CaMOCTOSTENIbHO OIpPENENATh 1eJd, 3a7aBaTh MapaMeTpbl U KPUTEPHUH, 110 KOTOPHIM MOKHO
ONpPEIEeTUTh, YTO LEIb JOCTUTHYTA;

* OICHHMBATh BO3MOXKHEIC ITOCIICICTBHS IOCTYIKCHHUS IIOCTABJICHHOM IIEJIM B JIEATCILHOCTH,
COOCTBEHHOM KM3HH U )KU3HU OKPYKAIOIINX JIF0/IeH, OCHOBBIBASICh Ha COOOPAKEHUSIX 3TUKU U
MOpaJly;

* CcTaBuUTh U (GOPMYJIUPOBATh COOCTBEHHBIE 3a7aud B 0Opa30BATEIbHOU ACATEIHHOCTH W
JKU3HEHHBIX CUTYaIMsIX;

*  OIICHHMBATh PECYPCHI, B TOM YHCIIE BpeMs U APyrrue HeMaTepHalbHbIE PeCypChl, HEOOXOIUMbIE
JJIS. TOCTHIKEHUS IMOCTABICHHOMN 1ICIIH;

* BBIOMpaTh MYyTh JOCTHXKEHHUS I1I€NM, IUIAHUPOBATh pEIIEHWE TIOCTABJICHHBIX 3ajad,
ONTUMU3HPYS MaTepHUaJIbHbIE U HEMaTEepUAIbHBIE 3aTPATHI;

* opranu3oBbiBaTh J(G()EKTUBHBIA TIOUCK pECypcoB, HEOOXOAMMBIX JJIsi JTOCTHIKEHUS
IMOCTABIICHHOW 1IEJIH;

*  COMNOCTAaBIIATH MOJYUYEHHBIN PE3YNIbTAT JEATEILHOCTH C MIOCTABIEHHOMN 3apaHee IRHO.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
BBITTyCKHUK HAy4UTCS:

* WCKaTh W HAaXOJUTh OOOOIIEHHBIC CIOCOOBI pElIeHUs 3a/1ad, B TOM YHCIE, OCYIIECTBISAThH
pa3BepHYTHI MHGOPMAIMOHHBI TOWCK U CTaBUTh Ha €r0 OCHOBE HOBBIC (yueOHBIE U
M03HAaBaTEJIbHBIC) 3a/1a4H;

* KPUTHYECKH OIEHWBATh W WHTEPIPETUPOBATh HMHPOPMAIMIO C PA3HBIX TO3UIUH,
pacrno3HaBaTh U GUKCHPOBATH MMPOTHBOPEUHS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

*  HCHOJIb30BaTh pa3jUYHbIE MOJEIbHO-CXEMAaTUYECKHE CpPEJCTBA JJisi MPEICTaBICHUS
CYLIECTBEHHBIX CBA3€d M OTHOUIEHWW, a TakKKe IPOTUBOPEYUM, BBISBICHHBIX B
MH(POPMAIMOHHBIX HCTOYHHUKAX;



HaxOJIUTh W NPUBOJUTHh KPUTUYECKHE apryMEHTHl B OTHOIICHUM JEWCTBUM W CYKICHUU
JIpYroro; CIHOKOWHO M pa3yMHO OTHOCUTBHCS K KPUTHYECKUM 3aMEYaHUSM B OTHOILLIECHUH
COOCTBEHHOTO CY)KJICHUsI, paCCMaTPUBATh UX KaK PECYpC COOCTBEHHOT'O Pa3BUTHS;
BBIXOJWTh 32 paMKHU Yy4eOHOro IMpeJMeTa U OCYIIECTBIATH IleJIEHANPABICHHBIN MOUCK
BO3MOXKHOCTEH ISl IIUPOKOTO MEPEHOCA CPEACTB U CIIOCOO0B ACHCTBUS;

BBICTPAnBaTh UHIMBUYaJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBASI OTPAHUYECHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB I1 PECYPCHBIE OIPaHUYEHHUS;

MEHSATh U YAEPKUBATh Pa3HbIC NO3UIMH B 1I03HABATEIbHON AESTEIBHOCTH.

KoMMmyHuKaTHBHBIE yHUBEpPcaIbHbIe YueOHbIE 1eiicCTBHSA
BrinyckHUK HAy4YUTCSA:

OCYILLIECTBIIATh JI€JOBYI0 KOMMYHUKALMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (Kak
BHYTpH 00pa30BaTeIbHOM OpraHu3aluy, Tak U 3a ee npezenamu), Noa0upaTs NapTHEPOB IS
JIEJIOBOM KOMMYHMKAIIMU UCXO0/1 U3 COOOpaKEHUI pe3ysIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIaTHH;

BpH OCYIIIECTBJICHUU I'PYIIIOBOI pabOThI ObITh KaK PyKOBOJUTENIEM, TaK U WIEHOM KOMaH/bl B
pa3HbIX poJIsiX (reHepaTop UAeH, KPUTHUK, UCIIOJIHUTENb, BHICTYIAIOLIUHI, SKCIEPT U T.11.);
KOOD/JMHUPOBATh S BBHINOJHATH pPabOTy B YCJIOBUSAX pEATbHOTO, BUPTYaJbHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOCHCTBUS;

pa3BEpPHYTO, JJOTMYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM aJICKBATHBIX
(YCTHBIX M MUCBMEHHBIX ) SI3BIKOBBIX CPE/CTB;

pacrio3HaBaTh KOH(IMKTOT€HHbIE CUTYallud U IPEAOTBpaLIaTh KOH(QIMKTHI 10 UX aKTUBHOMN
¢a3bl, BHICTpaMBaTh JIEJIOBYIO 51 00pa30BaTE/IbHYI0 KOMMYHHKAIMIO, U30€raj JMYHOCTHBIX
OLICHOYHBIX CYXICHUM.

3) 6 npeomemnom HAnPasiLeHUl.

10 xitace

Yyamuiics 10 kinacca HayuuTcs (0a30BbIid YPOBEHbD):

* JIEMOHCTPHUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOM KapTUHBI MHpAa, B Pa3BUTUS COBPEMEHHOM TEXHMKM M TEXHOJOTHH, B
IIPaKTUYECKON JESATENBHOCTH JIIOJEH;

* JEMOHCTpUpOBaTb Ha MpHUMEpax B3aUMOCBSI3b MEXIy (U3UKOH U JAPYrUMHU
€CTECTBEHHBIMU HayKaMu,

*  YCTAaHAaBIIMBATh B3aMMOCBSI3b €CTECTBEHHO-HAYUHBIX SIBJICHUN U IPUMEHATH OCHOBHbIE
du3nuecKkrue MOAETH JUIs UX OMHUCAaHUs I OOBSICHEHUS;

*  HCHOJB30BaTh HHGPOpMALNI0O (UIUUYECKOTO COACpP)KAHUS MpPHU peIIeHUH Y4eOHBIX,
MPAKTUYECKHX, TPOSKTHBIX M MCCIE0BATENbCKUX 3aJlad, HHTErpupys MH(OpMaIuio u3
Pa3IMYHbIX HCTOYHUKOB M KPUTUYECKH €€ OLICHMUBas;

* pa3iauyaTh U YMETb MCIIOJIb30BaTh B yU€OHO-HUCCIIEIOBATENbCKON AEATEIbHOCTH METOIbI
HAy4yHOTO NMO3HaHUA (HaOJ0/IeHUe, ONMMCAaHUEe, U3MEPEHHE, SKCIIEPUMEHT, BbIIBHKEHUE
TUIOTE3bl, MOJETUPOBaHUE U JAp.) U (QOpMBbI HAydHOro MO3HaHHS ((aKThl, 3aKOHBI,
TEOpHUN), IEMOHCTPUPYSI Ha MPUMEPAX UX POJIb U MECTO B HAYYHOM IO3HAHUU;

* T[POBOJAUTH TMpPSIMBIE U KOCBEHHbIE M3MEHEHUS (PU3NYECKUX BEJIMYMH, BBIOUPAIO
U3MEpUTENIbHBIE TPUOOPHI C YIETOM HEOOXOJMMON TOYHOCTH W3MEPEHHUH, MIIaHUPOBATh
XOJl M3MEpPEHUH, IMOoJydyaThb 3HAUYEHHE M3MEPSAEMON BEIWYMHBI U  OLICHMBATh
OTHOCHUTEJIbHYIO MIOTPELIHOCTD IO 3a/1aHHbIM (hopMyJiaMm;

*  TPOBOJUTH UCCIEAOBAHMS 3aBUCUMOCTEN MEXy (PU3MYECKUMH BEIUYMHAMU: TIPOBOIUTH
U3MEpEHUs] U OINpeAeNsiTh Ha OCHOBE UCCIEOBaHMS 3HAYCHHE IapaMeTpOB,
XapaKTEepU3YIOIINX JAaHHYIO 3aBUCUMOCTb MEXAY BEIMUMHAMHU, U JIEJIaTh BBIBOJ C YUETOM
MOTPEIIHOCTH U3MEPEHNUN;

*  HCHOJb30BAaTh JUII OMMCAHUS XapaKTepa MPOTeKaHus (PrU3HMUECKUX MPOIECCOB (PU3NUYECKHEe
BEJIMYMHBI U IEMOHCTPUPOBATh B3aUMOCBSI3b MEX/1Y HUMU;

*  HCHOJB30BATH IS ONHMCAHUS XapaKTepa MPpOoTeKaHus (PU3MUECKUX MPOLECCOB (hru3nUecKue
3aKOHBI C YYE€TOM I'PaHMIl UX PUMEHUMOCTH;



pemaTh Ka4eCTBEHHbIC 33a4H (B TOM YHCJIE M MEXIPEAMETHOTO XapaKTepa): UCTIONb3Ys
Mojeny, (pU3nUecKue BEIMYMHBI U 3aKOHBI, BBICTPAUBAaTh JIOTUYECKH BEPHYIO LIETIOUYKY
00BsICHEHUS (IOKA3aTeNhCTBA) MPEIOKEHHOTO B 3a/1a4e Mpoiiecca (SIBJICHUS);

pelath pacy€THbBIE 3a/1a4H C SIBHO 3a/IaHHOM (hU3MUECKON MOJENbl0: Ha OCHOBE aHaIM3a
YCIIOBUSL 33/1a4dl BBIACTATh (PU3UUECKYIO MOJENb, HAXOAUTh (PU3MUECKHE BEIUYUHBI S
3aKOHBI, HEOOXOIUMBIE U JOCTATOYHBIE JIJIsI €€ PEIICHHUs, IPOBOIUTH PACUETHI U IPOBEPSThH
IIOJIyYEHHBIM pe3yJIbTaT;

YUUTBHIBaTh TPAHULBI NMPUMEHEHHS] W3YYEHHBIX (U3MUECKUX MOJeNied MHpU pelIeHUuU
(bU3NYECKUX U MEXKIIPEIMETHBIX 3a]ad;

UCIIOJIb30BaTh MH(OPMAIMIO U MPUMEHATh 3HAHHUA O MPUHIUIAX pabOThl U OCHOBHBIX
XapaKTEPUCTHKAX U3YYCHHBIX MAIIWH, IPUOOPOB U IPYTUX TEXHUUYECKUX YCTPOMCTB IS
pellIeHus MPaKTUYECKHUX, Y4eOHO-HCCIeI0BaTEIbCKUX U TPOEKTHBIX 3a/1ay;
UCTIOJIb30BaTh 3HAHMN 0 (pU3HUECKUX 00BEKTaxX M MPOIECccax B MOBCEIHEBHON KU3HM IS
obOecrieueHuss 0€30MacHOCTHM TMpH  OOpallleHuH C [pudopaMu H  TEXHUYECKHUMHU
yCTPOMCTBAMH, IJIsi COXpPAHEHHsI 3[0POBbS U COONIOJIEHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIICH cpejie, A IPUHATUS PEIICHU B IOBCETHEBHOM KU3HH.

Yuawuiics 10 xnacca nonyuum 603MOMCHOCHb HAYUUMBCA (NOBLIUEHHDLL YPOBEHD).

HOHUMAMb U O0OBACHAMb YENIOCMHOCIb (U3UYECKOU Mmeopuu, pasiuiams paHuybl ee
APUMEHUMOCTU U MECO 8 POy OpYeux husuieckux meopuil,

gnademsv npuemMamiu  HOCHMpoeHue Mmeopemudeckux OO0KA3amenbcmes, a Mmaxdice
NPOCHO3UPOBAHU OCODEHHOCmell NPOMEKAHU (QUUYECKUX ABLeHUll U NPOYecco8 Hd
0CHOB€ NOIYYEeHHbIX Meopemuieckux ble0008 U 00KA3ameibCms,

Xapaxkmepusoeams — CUCMEMHYIO  C83b  MeNCOY OCHOBONONALAIOWUMU — HAYYHLIMU
NOHAMUAMU. NPOCMPAHCIBO, 6peMs, Mamepus (8eujecmeo, noje), O8udceHue, Ccuud,
9Hepaus,

8b106UCAMb  2UNOME3bl  HA  OCHOBE  3HAHUSL  OCHOBONONALANOWUX — (DUBUYECKUX
3aKOHOMepHOCmell U 3aKOHO8,

CamMocmosmenbHo NAAHUPOBAMD U NPOBOOUMb (Pu3UYeCKUe IKCHePUMEHMbL,
xapaxkmepuzoeams  2100a1bHOE  NpoOIeMbl, cmosAwue neped  Uen08euecmeom.
9HepeemuuecKue, Cblpbesvle, IKOI02ULECKUe, - U POJib PUIUKU 8 peueHUU IMUX npoo.iem,
peuams npaKmuKo-opueHmupo8aHHbvle KauecmeerHbvle U pacuemnoe guzuueckue 3a0ayu
C 8b100POM huU3UUECKOU MOOENU, UCNONIb3YSL HECKOILKO PUULECKUX 3AKOHO8 UL (hOpMYIT,
CA3BIBAIOWUX U3BECMHble (hu3UdecKue 6eluduHe, 6 KOHMEKCme MeNCnpeOMemHblX
cessell,

00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTMUKU UZVYEHHBIX MAUUH, Npubopos u
MexXHU4ecKux yCmpoucma,

00BACHAMD YCIOBUS NPUMEHEHUS. (PUUYECKUX MOoOelell NPU peueHuY Gu3uyeckux 3a0ay,
HAxXo0ums Aa0eKe8amHylo NpeosloNCeHHOU 3adaue Qu3uueckyro Mooelb, pa3peuams
npoobremy Kaxk Ha OCHO8e UMEIOWUXCA 3HAHUU, MAK U NPU NOMOWU MEMOO08 OYEHKU.

11 xmacc

VYyammecs 11 knacca Hayuntcs (6a30BbIi yPOBEHbB):

JI€MOHCTPHPOBATh Ia MpUMepax pojb U MecTo (pU3uKH B (POPMHUPOBAHUS COBPEMEHHON
Hay4YHOW KapTHHBl MHUpa, B pa3BUTUH COBPEMEHHOM TEXHHKM M TEXHOJOTUH, B
MIPAKTUYECKOU NEATEIbHOCTH JIIOJIEH;

JEMOHCTPUpPOBaTh Ha TMpUMEpax B3aUMOCBI3b MEXKIYy (QU3UKOW U  JAPYTUMHU
€CTECTBEHHBIMH HAyKaMHU;

YCTaHaBIUBATh B3aMMOCBS3b €CTECTBEHHO-HAYUYHBIX SBJICHUM U IPUMEHATb OCHOBHBIE
¢du3nueckrue MOAETH I UX OMMCAHUS U OOBSICHEHNUS,



UCTOJb30BaTh MHGPOpPMALNI0 (PU3UUECKOTO COACPKAHUS TPU PELICHUH Y4eOHBIX,
MPAKTUYECKUX, MPOCKTHBIX U HCCIENOBATENIbCKUX 3a7ad, UHTErpupys UHQOpMALHIO U3
Pa3IMYHBIX UCTOYHUKOB M KPUTUYECKHU €€ OI[CHUBAS;

pa3nuyath ¥ yMETh UCIIOJIb30BaTh B YU€OHO-HCCIIEIOBATEIBCKON IEATEIbHOCTH METOIBI
HAy4YHOTO IMO3HaHUs (HaONIOJeHUE, ONUCaHUe, U3MEPEHHE, IKCIEPUMEHT, BBIIBUKCHHE
THIIOTE3bI, MOJCIMPOBAHUE M JIp.) M (OpPMbI HAaydyHOro mno3HaHus ((akThl, 3aKOHBI,
TEOPHH), IEMOHCTPUPYSI Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM IIO3HAHUH;
MPOBOAUTH TpsAMbIE M KOCBEHHbIE W3MEHEHUS (PU3NYECKUX BEIWYUH, BBIOUpAs
M3MEpUTENIbHBIE TPHOOPHI C YYETOM HEOOXOIUMON TOYHOCTH M3MEPEHUH, IIaHUPOBAThH
XOJl HM3MEpeHu#, IMojyyaTh 3HAUCHHUE U3MEpSAEeMONl BEJIMYMHBI U  OLEHUBATh
OTHOCHUTEJIbHYIO MOTPEUTHOCTH 10 3a1aHHBIM (POPMYIIaM;

IPOBOJUTH MCCIEOBAHUS 3aBUCUMOCTEH MEXIy (PU3MUECKUMH BEIUYHMSIMU: IIPOBOJUTH
U3MEpEHUs U ONpeAeNsTh Ha OCHOBE HCCIENOBaHUS 3HAYCHHE IMapaMeTpoB,
XapaKTepU3YIOIINX JaHHYIO 3aBUCUMOCTh MEKy BETUUMHAMU, U JI€JaTh BHIBOJI C YYETOM
MOTPEIIHOCTH U3MEPEHHIA;

UCTIOJIB30BAaTh JJIS1 OIIMCAHUS XapaKTepa NPOTeKaHus (PU3MIECKUX MPOIECCOB (PU3MUECKHE
BEJIMUMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEX 1Yy HUIMH,

WCIIOJIB30BATH JUIS ONIMCAHUS XapaKTepa MPOTeKaH!us (PU3HMUECKUX MPOLIECCOB (pr3muecKue
3aKOHBI C YUE€TOM IPAHHUIl UX MPUMEHUMOCTH;

peliaTh KaueCTBEHHBIE 33/1a4u (B TOM YHCIIE M MEXIPEAMETHOTO XapaKTepa): UCIONb3Ys
MojienH, (U3NUECKHUe BEJIMYMHBI M 3aKOHBI, BHICTPAUBAThH JIOTUYECKH BEPHYIO LIEMIOUYKY
00BSICHEHUS (JI0Ka3aTEeIbCTBA) MPEIJI0KEHHOTO B 3a1a4e mporiecca (SBJICHHS);

peliaTh pacyeTHbBIE 3a/1a4u C SIBHO 33JJaHHOM (hU3MUYECKOI MOJENBIO: HA OCHOBE aHAlIM3a
YCIIOBHSI 33/1a4M BBLACTATH (PU3UYECKYI0O MOJENb, HAXOMUTh (PU3MUECKUE BEIUYUHBI H
3aKOHBI, HEOOXOUMBIE U TOCTATOYHBIE JJIsl €€ PEIICHHUS], IPOBOIUTH PACUEThI U IPOBEPSIThH
IIOJIyYEHHBIN pe3yJIbTaT;

YUUTBIBATh TPAaHUIIBl NMPUMEHEHHs H3YyYEHHBIX (U3NYECKUX MoJeNed MpH peleHun
(GU3NIECKUX U MEKITPEIMETHBIX 3a/1a4;

UCIOJIb30BaTh MH(MOPMALIMIO M MPUMEHATh 3HAHUSA O MPUHIMIAX pabOThl U OCHOBHBIX
XapaKTepUCTUKAX M3YYEHHBIX MAIllUH, IPUOOPOB U IPYTUX TEXHUYECKUX YCTPOMCTB JUIs
peIeH s MPaKTHYECKUX, YIeOHO-MCCIIeIOBATEIbCKIX U MPOEKTHBIX 3a/1a4;
UCIOJIb30BATh 3/1aHUs 0 PU3UUECKUX 00BEKTaX U Mpoleccax B MOBCEIHEBHON XKU3HU JUIS
obecriedeHnss 0O€30MAaCHOCTH MpH oOpalleHMH ¢ TpudbopaMu M TEXHUYECKHUMHU
YCTPOWCTBAMH, [UIS COXPAHEHHUS 3II0POBbSI M COONIOACHHUS HOPM SKOJOTHYECKOTO
MOBEJICHUSI B OKPY’KaIOLIEeH cpefie, A MPUHATHS PelICHUH B TOBCEHEBHOM KHU3HH.

Yuawuiica 11 knacca nonyuum 603mMoicHOCMb HAYUUMbCA (NOBLIUEHHDBIIL YPOBEHD).

HOHUMAmMb U O0OBACHAMb YELOCMHOCMb QU3UYECKOU meopuu, pasiuiams paHuybl ee
NPUMEHUMOCIU U MeCma 8 ps0y Opy2ux guzuieckux meopuii;

enademsv npuemMamu HOCMpPOEHUe MmMeopemudeckux O0oKA3amenbCcms, a makKice
NPOCHO3UPOBANU 0CODeHHOCmell NPOMEKAHUs QUUYEeCKUX AGIEHUU U NPOYeccos Ha
0CHOB€ NOIYYEeHHbIX Meopemuieckux ble0008 U 00KA3amenbCcms,

Xapaxkmepusoeams — CUCMEMHYIO  CBA3b  MeHCOY  OCHOBONONAAIOWUMY — HAYYHLIMU
NOHAMUAMU. NPOCMPAHCIMEO, B8peMs, Mamepus (eewecmeo, noie), O8udceHue, Cuud,
SHepaus;

8bI0GUCAMb  2UNOME3bl  HA  OCHOBE  3HAHUA  OCHOBONONA2AIOWUX — QUUYECKUX
3aKOHOMepHOCmell U 3aKOHOS,

CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb huUUYECKUe IKCNEePUMEHMbL;
xapakmepuzoseams  2100aibHble  NpoONEeMbl, CcmoAwue neped  Yen08e4ecmeoM.:
9HepzemuyecKue, colpbesbvle, IKON02UecKUue, — U poib PUIUKU 8 petieHuY Imux npooiem,
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® pewamv NPAKMUKO-OPUESHMUPOBAHHbLE KAYeCMBEeHHble U pacyemHble (husuyecKue
3a0a4u ¢ 8b100POM hu3UUEeCKOU MOOeaU, UCNONIb3YSL HECKOILKO UULECKUX 3AKOHO8 UU
Gopmyn, ceazviarOWuUx — uU3gecmHvle  usuuecKkue — GeIUYUHLI, 6  KOHMeEKCme
MEHCNPEOMEMHBIX CsI3elL;

00BACHAMb NPUHYUNBL PAOOMbBL U XAPAKMEPUCTNIUKY U3VUEHHBIX MAWUH, NPUOOPO8 U
MexXHU4ecKux yCmpoucms;

00BACHAMY YCII08U NPUMEHEHUST (PUBUYECKUX MOOeell NPU peuleHul Qu3uyecKux 3a0ay,
HAX00Ums A0eK8AmHyl0 NpeoyloJCeHHOU 3a0daye QU3ULecKyr0 MOoOelb, pas3peuams
npobieMy Kak Ha OCHO8e, UMEOWUXCSA 3HAHUU, MAK U NPU HOMOWU MEMOO08 OYCHKLL
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COILEPKAHUE YYEBHOI'O ITIPEIMETA «®U3UKA»
10-11 KJIACC

dDu3KKA U eCTeCTBEHHO-HAYYHbII MeTo] mo3HaHus npupoas! (1 gac)

®usnka — ¢yHAaMEHTaJIbHAs Mayka O Hpupoae. MeToabpl HayyHOTO HCCIEJOBAHUS
buznveckux sBIeHui. MonenupoBanue GU3MUESCKUX SIBICHUH U mporieccoB. Ou3nueckuii 3aKoH
— rpaHulbl NpUMEHUMOCTU. Du3nyeckue TEOpUH U MNPUHLMI COOTBETCTBUA. Poiib M mecto
¢u3uku B GOpMUPOBAHUN COBPEMEHHON HayYHOW KapTHHBI MUPA, B IPAKTUYECKOHN IEeSITEIbHOCTH
moaen. Quzuka u Kyromypa.

Mexanuka (25 yacoB)

I'pannubpl IPUMEHUMOCTH KIJIACCHYECKOW MeXaHuKa. BakHellne KUHEeMaTU4eCKue
XapaKTEPUCTUKHU — MIEPEMELICHUE, CKOPOCTh, yCKOpeHHe. OCHOBHBIE MOJICIIN TEJ U IBU)KEHHI.

B3aumoneiictue ten. 3akonsl BecemupHoro tarorenus, ['yka, cyxoro TpeHus.
WNuepuumanphas cucrema oTcuera. 3aKkoHbl MeXaHuku HproToHa.

NmMnynsc MarepuanbHOM TOYKM M cUCTeMbl. V3MEHEHHME M COXpaHEHHWE HMIIYJIbCa.
Hcnonvsosanue 3axkon06 mexanuxu 0Jisi 00bACHEeHUs 0BUICEHUs. HeOeCHbIX mel U OJis PA36UMus
KOCMUYecKux ucciedoganuti. MexaHuUdecKass JHEpPrusi CHCTEMbl Tel. 3aKOH COXpaHEHHs
MeXaHU4ecKo# sHeprun. Pabota cubl.

Pasnosecue mamepuanvnoti mouxu u meepooeo mena. Ycnosus pagnogecus. Momenm
cunvl. Pagnoegecue srcuokocmu u 2asza. J{eusicenue sxrcuokocmeti u 2a308.

Mexanuueckue koneOaHus ¥ BoJaHbL. [IpeBpalienus sHepruu npu KoneOaHusX.
DHeprusi BOJIHBI.

Mousekyasipuas ¢puszuka u tepmoanHamuka (19 yacos)

Monekynspruo-kunetnueckas  teopus (MKT)  crTpoenuss BemiectBa u  ee
JKCHEpUMEHTAJbHbIE JlOKa3aTeabcTBAa. AOCONIOTHas TeMmioepaTypa Kak Mepa CpeqHel
KMHETUYECKOM SHEPrMU TEIUIOBOIO JBM)KEHMs YaCTHIl BelecTBa. MoJenb HACAIBHOIO rasa.
JlaBnenue Trasa. YpaBHEHUE COCTOSHMS HJIEaIbHOIO Tas3a. YpaBHeHHEe MennaeneeBa—
Knaneiipona.

ArperaTHble cOCTOSTHUS BellecTBa. Moodens cmpoenus sHcuoKkocmell.

Buytpennss sHeprusi. Pabota u Teruionepenada Kak crocoObl U3BMEHEHUSI BHYTPEHHEH
sHeprun. IlepBriii 3akoH TepmonuHaMuku. HeoOpatuMocTh TernoBbIX mpouecco. [TpuHIMIbBL
JIEACTBHS TEIUIOBBIX MAIIUH.

DjexkTpoauHamMuka (67 yacoB)

Onextpuueckoe  nose. 3akoH  Kynona.  HampspbkeHHOCTP W mOTEHIUMAn
AIIEKTPOCTATUYECKOTrO 1oJist. [IpoBogHNKY, MOTYIIPOBOAHMKY U TUAIEKTpUKH. KoHaeHcarop.

[TocTOSIHHBIN DJIEKTPUYECKUM TOK. DIEKTPOABMXKYIIAs cuia. 3akoH Oma Juisl OJIHOM
Lenu. JNEeKTPUIECKUH TOK B IPOBOJHUKAX, 31€KMPOAUMAX, OIYIPOBOIHUKAX, Fa3aX U BAKyyMe.
Csepxnposooumocme.

WNHayknys MarHUTHOTO Mojs. /[[eficTBMe MarHUTHOTO MOJS MHa MPOBOJHHUK C TOKOM H
JIBIDKYIIYIOCS 3apsbkeHHyro dactuiry. Cwima Ammepa u cuna Jlopennia. MarHuTHbIE CBOMCTBA
BEIIECTBA.

3aKOH JIEKTPOMATHUTHON MHAYKIUHU. DJIEKTPOMarHuTHOE nosie. [lepeMeHHbIN TOK.
SIBneHne caMOMHIYKIUHU. IHIYKTUBHOCTb. DHepeus 31eKmpoMacHUMHO20 NOJA.

OnexTpoMarHuTHble Konebanus. KonebarenbHbINH KOHTYD.

OJIEKTPOMAarHuTHbIE BOJHBL. J[Mama3oHBl AJIEKTPOMATHUTHBIX W3JIYYEHHH W HX
MIPAKTUYECKOE TPUMEHEHUE.

I'eomerpuyeckas ontuka. BoiHOBBIE CBOICTBA CBETA.

OCHOBBI CIIeNHAJILHOI TEOPUH OTHOCUHTEILHOCTH (3 yaca)
MHBapHaHTHOCTE MOXYJISL CKOPOCTH CBe€Ta B Bakyyme. [IpuHIMII OTHOCHUTEIBHOCTH
OitHmTeitHa. CBsA3b MacChl U SHEPTHH CBOOOHOM YaCTHUIIBI. DHEPTUSI TIOKOS.
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KBanToBas ¢pusuka. ®uznka aromMa 1 aTOMHOro sijapa (16 yacon)

['mnoresa M. Ilmanka. @ortosnektpuueckuii  dpdexr. Doton. KopmyckymnspHo-
BOJIHOBOM nyanu3M. CoomnoweHue Heonpedenennocmeti I etidenbepea.

[Tnanerapnast mogens atroma. OObICHEHNE JIMHEWYATOr0 CIIEKTPa BOAOPOIa HA OCHOBE
KBaHTOBBIX ITOCTYJaTOB bopa.

CoctaB ® CTpOCHHE aTOMHOTO siipa. ODHEPrHus CBS3M AaTOMHBIX siaep. Bumpl
paZiOaKTUBHBIE MPEBPAILEHU aTOMHBIE SI/IEp.

3aKoH paIMOaKTUBHOTO pacnaja. Snepusie peakuuu. Llennas peakuus nenenus saep.

DnemMeHTapHbIe YacTUllbl. DyHIaMEeHTAIbHBIC B3aUMO/ICHCTBUS.

Ctpoenue Beesiennoii (9 yacos)

CoBpeMeHHBIE MTPEJICTABIICHHS O IPOUCXOXKICHUH U 3Boronny CoJTHIIA U 3BE3/T.
Knaccudukanus 38e371. 383161 U UCTOYHUKH UX DHEPTUU.

I'anaktuka. [IpeacraBienne o CTPOCHUU U IBOIONUH BeeneHHOM.

Ilepeyenn JabopaTopHbie padoT

Sk wdE

© o~

10.
11.

12.

JIBH)KEHHME TOYKHU 10 OKPY>KHOCTH

N3ydenue 3aKoHa cOXpaHEHMs] MEXaHUUECKON 3HEpPTruu

OneiTHas npoBepka 3akoHa ['eil-Jlroccaka

W3ydeHne nocnea0BaTeabHOro U NapauieIbHOrO0 COEIMHEHUS POBOIHUKOB
N3mepenune DJ[C 1 BHYTPEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKa

HaGmtonenune pgelcTBUST MarHUTHOIO IOJIE Ha TOK. V3MepeHHe  CHIlb
B3aMMOJICHCTBHSI KATYIIKH C TOKOM U MarHUTa MOMOIIBIO 3JIEKTPOHHBIX BECOB
W3ydeHue siBIEHUS 3J€KTPOMAarHUTHON MHAYKLINN

N3mepenne yckopeHusi CBOOOIHOTO MaIeHUs MPU TOMOIIY MasiTHUKA

W3mepeHnue nokasaress IpeaoMIIeHUs CTeKIa

Omnpenenenne ONTHYECKON CHITBI U (POKYCHOTO PACCTOSHUS COOMPAOIEH JTMH3BI
HabGmonenne cmomHoro u JuMHeH4aroro coektpo. OmpeneneHue IJIHMHbI
CBETOBOM BOJIHBL.

Omnpenenenne UMIyJbca ¥ BHEPTUU YaCTULBI IPU IBHIKEHUH B MArHUTHOM 110J1€ (TI0
¢dororpadusam)

HaOJuronenue siBjeHum:

1.

akrwd

~No

HaONlIO/IeHNe MEXaHMYECKUX SBJICHHI B WHEPIHATbHBIX W HEUHEPIHAIbHBIX
CHCTEMaX OTCYETA;

HaOJII0/IeHNE BBIHYK/IEHHBIX KOJIEOAHUN U PE30HAHCA,;

HaOmronenue nuddys3uu;

HaOJIO/ICHUE SIBJICHUS JIEKTPOMArHUTHON UHIYKITUU;

HaOJIlO/IeHUe  BOJIHOBBIX  CBOMCTB  cBera:  Judpaxkuus, uHTepdepeHus,
HOJ'IS[pI/ISaLII/ISI;

HaOJIOJICHUE CIIEKTPOB;

BeUuepHUE HAOIIOACHUS 3B€3]], JIYHBI U MJIaHET B TEJIECKOT MM OMHOKITb.
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TEMATHYECKOE INTAHUPOBAHUE

Temarnueckoe niaaHupoBaHue yueoHoro npeamera «Pusuka». 10 kiace.

Ne Hamvenosanue KOIHE Conepxanue OcHoBHbIE BUIBI YU4EOHOU ACITETLHOCTH
TEMBI CTBO
4acoB
®dusrKa U €CTECTBEHHO-HAYYHBIM METO/T IMo3HaHuUs mpupo bl (1 gac)
®dusuka u ®wusuka — (yHIaMEHTaIbHAS B HayKa O MPUPOJIE. - JIEMOHCTPUPOBATh Ha MpPHUMEpPax pPOJIb U MECTO
€CTECTBCHHO- MeTo/1p1 HAyYHOTO HCCIeI0BaHUsl  (PUBUYECKUX (Gbu3MKN B COBPEMEHHON HAay4yHOUW KapTHHE MHpa, B
HAy4YHBIA METOJ saBieHuil. MoaenupoBanue (PpU3NUECKUX SIBICHUN U Pa3BUTHH COBPEMEHHOM TEXHHKH W TEXHOJOTHH, B
Ilo3nanus npoueccoB. PU3HYECKUN 3aKOH-TPAaHULIBI MPAKTUYECKOU JIESITEIILHOCTH JIIOICH;
MPUPOABI NPUMEHUMOCTH. DUMYCCKUE TCOPHU U IPHHIUII - JEMOHCTPUPOBATH HA MpHUMEPAX  B3aUMOCBA3b
COOTBETCTBUS. Ponib 1 MecTO (Qu3uKm MEKLY (U3UKOH M OPYTHMH — €CTECTBEHHBIMH
1 (dbopMUPOBaHUN COBPEMEHHOM Hay4YHOI KapTUHBI HAYKAMI;
MHpa, B PAKTHYCCKOH JESATEIbHOCTH JTIOJICH. - YCTaHABIIMBAThH B3aUMOCBS3b €CTECTBEHHO-
Qusura u Kynbmypa. HAyYHBIX SIBICHHHA W  INPHUMEHSATH  OCHOBHBIE
¢U3UYEeCKHe MOJETW JUIAI WX ONHWCAHHS W
00BICHEHMUS,

- HCII0JIb30BaTh HH(OPMALIHIO (PU3NIECKOTO
COJIepKaHus MIPU PEIICHUN y4eOHbIX,
MPAKTUYECKUX, POEKTHBIX HUCCIEA0BATEIbCKUX
3aJ1a4, UHTErpupys HHPOPMAIUIO U3 Pa3IMUHbIX
MCTOYHUKOB U KPUTUYECKHU €€ OLEHUBASI.
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Mexanuka (25 4acoB)

Mexanuka

25

['panuipt MIPUMEHUMOCTH
KJacCUYeCKOl MexaHuKH. BaxkHelmme
KMHEMATUYECKHUE XapaKTEPUCTUKU
MepeMEIICHUE, CKOPOCTh, YCKOPCHHE.
OCHOBHBIC MOJICIIH TCJ U ABHXKCHHUM.

BsaumogerictBue Ten. 3aKOHEI
BcemupHoro tarorenus, I'yka, cyxoro
TPEHUS. WNHueprmanbHas cHCTEMA
orcuéra. 3aKoHBI MexaHuku HpioToHa.
Nmirynse MaTe€pUaIbHOM TOYKH W
cucteMbl. M3mMeHeHHWe U COXpaHEHHE
uMmnyisca. Mcnonvzosanue
3AKOH08 MeXaHUKU 0715l 0ObACHEHUS
osudicenUst HebecHvlx mes u 0/l
Pa3sumusi KOCMUYECKUX UCCIe008aAHUL.
MexaHudecKkas SHEPTHs CUCTEMBI TeJl.
3aKOH COXpaHEHUsI MEXaHUYECKOMN
sHeprun. PaboTa cuibl.

Pasnosecue mamepuanvnou mouku u
meepooeo mend. Ycnosus pagnosecus.
Momenm cunvi. Pasnosecue scuoxocmu
u easa. Jleusicenue scuokocmet u
2a308.
MexaHndeckue KoJaeOaHUs U BOJIHEL.
[IpeBpaiienus 3Hepruu npu
KoJie0aHusAX. DHeprusi BOJIHBI.
®POHTAJIbBHA A IABOPATOPHA
PABOTA

1. JIBmwxeHue TOYKHU o

OKPY>KHOCTH

2. U3ydenue 3aKOoHA COXpaHECHUS
MEXaHWYECKON YHEPTUH

- pa3nuy4ath U yMETh UCIOJIb30BaTh B yU€OHO-UCCIIEI0BATENBCKON
JEeSITeIbHOCTH METObI HAYyYHOTO MO3HAaHUs (Ha0II0IeHHE, OITUCAHNUE,
U3MEPEHHE, SKCIIEPUMEHT, BBIJIBUKEHNE TMIIOTE3bl, MOACIIUPOBAHUE U
1p.) 1 GopMBI HAYIHOTO MO3HAHUs ((aKThl, 3aKOHBI, TECOPUH),
JEMOHCTPUPYS Ha IIPUMEPAX UX POJIb U MECTO B HAYYHOM II0O3HAHUY;
- POBOJIUTH MPSIMbIC U KOCBEHHBIC U3MEHEHUS (PU3HUECKUX
BEJIMYWH, BRIOUPAsi U3MEPUTENbHbIE TPUOOPHI C YUYETOM
HE00XOAMMOM TOYHOCTH N3MEPEHUH, IITAHUPOBATh X0
M3MEPEHU, MOJy4aTh 3HAUEHUE U3MEPSEMON BETUYUHBI U
OLICHUBATh OTHOCHUTEJIbHYIO MOI'PEIIHOCTH 110 3aJaHHBIM
dbopmynam;
- IPOBOJUTH MCCIEAOBAHUS 3aBUCUMOCTEN MKy (PU3HUECKUMU
BEJIMYMHAMU: [TPOBOJIUTH U3MEPEHUS U ONIPEIEIISTh HA OCHOBE
HCCJIE0BAHMS 3HAYEHUE [1apaMETPOB, XapaKTEPU3YIOIUX JAHHYIO
3aBUCUMOCTDb MEXYy BEJIMYMHAMH, U JEJIaTh BBIBOJ C Y4ETOM
MNOTPELIHOCTH U3MEpPEHUN;
- HCIIOJIb30BATh ISl OMUCAHUS XapaKTepa MPOTeKaHUs PU3NUECKUX
nporieccoB (pru3nuecKre BEIMUUHBI U JEMOHCTPUPOBATh
B3aUMOCBSI3b MEXKITY HUMHU,
- HCTIOJIB30BATh ISl OMUCAHUS XapaKTepa MpOoTeKaHUs PU3NIECKUX
IIPOLIECCOB (PU3NYECKUE 3aKOHBI C YIETOM T'PaHUI] UX
NPUMEHUMOCTH;
- pemarh KayeCTBEHHbIE 33]]a4 (B TOM YHCIIE U MEKIIPEIMETHOTO
XapakTepa): UCIONb3ys MOJIeTH, PU3NYeCKe BETUYNHBI U 3aKOHBI,
BBICTPAUBaTh JJOTHYECKUBEPHYIO LEMOYKY OO0BSICHEHUS
(ToxazaTenbCTBa) MPEATIOKEHHOTO B 3a/1aue Ipoliecca (SBIeHUs);
- pemaTh pacueTHHIE 33J]a4H C SBHO 3aJaHHON (PU3NUECKON
MOJIEJIbIO: Ha OCHOBE aHAJIW3a YCJIOBUS 3a/1a4 BBIACIATD
(bu3MYECKyI0 MOJIENb, HAXOJUTh (PU3NUECKHE BETNUMHBI U 3aKOHBI,
HE0OXOIMMBIE U JOCTATOYHBIC AJIS €€ PEIICHHs], IPOBOJUTH PACUETHI U
[IPOBEPSTH MOJYYECHHBIN PE3yJIbTaT;
- YYUTBIBaTh TPAHUIIBI IPUMEHEHUS N3YICHHBIX (DU3UIECKUX
MojieJIel Mpu pereHn: (PU3NIeCKUX U MEKIIPEIMETHBIX 3a7ad;

- UCIIOJIb30BAaTh I/IH(i)OpMaIII/IIO W MPUMCHATH 3HAHUSA O IMIPUHIMITIAX
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HABJITOAEHUA
HaOJI0CHNE MEXaHUYECKIX
SIBJICHUI1 B MHEPIUAIBHBIX U
HEHHEPIHAJIbHBIX CUCTEMax
OTCUeTa;

HAOJII0/IEHUE BBIHYKIEHHBIX
KOJIeOaHW ¥ PE30HAHCA;

paboThI u OCHOBHBIX XapaKTEPUCTHKAX HU3yUCHHBIX

MaIlliuH, IPHOOPOB U IPYTHX TEXHHUYECKUX YCTPOMCTB ISl pEHICHUS
MPaKTHYECKHX, Y4eOHO-MCCIIEA0BATEIBCKUX U MPOCKTHBIX 3a/1ay;

- ACTIIOJIH30BATh 3HAHUS 0 PU3MUECKUX O0BEKTaX M MPOIEccax B
MTOBCETHEBHOM JKU3HU 715l obecrieueHus: 0€30MacHOCTH TPH
oOpamieHny ¢ mprudopamMu U TEXHHUECKUMH YCTPOHCTBAMH, JIJIS
COXpaHEHUsI 3I0POBbS M COOJIIOICHHSI HOPM DKOJIOTUIECKOT0
TIOBEJICHUS B OKPYIKAIOIICH cpeie, sl IPUHSTUSL PEIICHUH B
MOBCECIHEBHOM JKU3HU,

- NOHUMAMb U 0OBACHAMb YETOCMHOCIb DUULECKOU Meopul,
paznuyame epaHuybl ee NPUMEHUMOCIU U MeCMo 8 POy OpPY2ux
puzuueckux meopuil,

- 81a0emb npuemMamu NOCMpOeHUs MeopemuyecKux 00KazamenbCcms, d
Maxoice NPOSHO3UPOBAHUsL OCOOCHHOCEL NPOMEKAHUS PUBULECKUX
s6/1eHULL U NPOYECCO8 HA OCHOBE NOLYYEHHBIX MeOPemMUecKUx 661600086
U doxkazamenbcme,

- Xapaxkmepuzo8ams CUCEMA VIO CE53b MeHCOy

OCHOBONONA2AIOWUMU HAYUHBIMU — NOHSAMUSAMU. NPOCMPAHCMEO,
8pems, mamepusl (6ewecmso, noie), 08uUdNCeHue, CUuld, IHepeus;

- 6b108UCAMb 2UNOME3A HA OCHOBE 3HAHUL OCHOBONONALAIOUWUX
@usuuecKux 3aKOHOMepHOCmell U 3aKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUNMb (PU3UYECKUe
9KCHepuMeHmol,

- Xapaxkmepuzoeams 2100aibHble npobaembl, cmosuue nepeo
YenoseyecmeoM. IHepeemuyecKue, colpbesble, IKoI02udecKue, — u
POIb PuU3UKU 8 petueHuu Smux npooiem,

- pewiams NPaKmuKo-opueHmupoB8aHHvle KauecmeenHole u
pacyemuvle uzuueckue 3a0ayu ¢ 8b100Pom husuyeckol mooenu,
UCNONBL3YSL HECKONILKO (DUUYECKUX 3AKOHO8 UTU (POPMYIL, C8A3bIBAIOUIUX
uzeecmuvle (husuueckue 6eIUYUHbl, 8 KOHMEKCMe MeHCnpeOMemHtblX|
ceszell;

- 00vACHAMb NpUHYUNLL paboOmMvl U XAPAKMEPUCMUKU U3YUEHHBIX
Mawiun, npubopos U MexXHUYecKux yCmpoucms,;

- 00BACHAMDb YCI0BUSA NPUMEHEHUS! (PU3UYecKux mooenell npu peueHuu

husuueckux 3a0au, HaxoO0UmMb A0eK8aAMHYI0 NPedlONCEHHOU 3adaye
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husuueckyro mooenn, pazpeuiams npoodiemy KaKk Ha 0CHO8e UMeIOWUXCs
BHAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

MonekynapHas
duzuka u
TEPMOJMHAMUKA

19

Monekyns

MoneKyJIIpHO-KUHETHYECKast
reopust (MKT) crpoenust BeuiecTBa uee
OKCIIEPUMEHTAJIbHbBIC JI0Ka3aTebCTBA.
AOCONIOTHAS TeMIleparypa Kak Mepa
CpeaHEel KHHETUYECKON SHEPrUun
TETJIOBOTO JBMKCHUS YaCTHI] BEIICCTBA.
Mopeib n1eanbHOro rasa.
JaBiienue raza. YpaBHEHHE COCTOSHUSA
WICATBHOIO ra3a. Y paBHEHUE
MenneneeBa—KnaneiipoHa.

ArperarHsie COCTOSIHUS
BeLECTBA. Mooenw
cCmpoeHus
bicuoxocmeil.

BuyTtpennss sHeprus. Pabora u
TerIonepeiadya Kak crocoObl H3MEHEHUS
BHYTpPEHHEN dHEepruu. IlepBelii 3aK0H
TepmouHamMuky. Heodparumocts
TEIUIOBBIX ITpoueccoB. [IpuHImIsI
NENCTBUS TEIUIOBBIX MAIIMH.
OPOHTAIJIbHA A JIABOPATOPHAA
PABOTA
1. OnbiTHAsA poBepka 3akoHa ['eli-

JIroccaka

HABJIFOJIEHU A
1. mabmonenue muddysnmu;

pHas pu3uka u TepmoarHamuka (19 gacon)
- pa3nu4arth H yMeTh WCHOJNB30BaTh B  y4eOHO-
MCCIICIOBATENILCKON JIEATEIIBHOCTH METOJIbl  HAyYHOTO

MIO3HAHUS (nabmoeHue, onucanue,  MU3MEpeHHe, SKCIIEPUMEHT,
BBIJIBUKCHUE TUTIOTE3bI, MOJCIIMPOBAHKE U JIP.) U (POPMBI HAYIHOTO
ro3HaHus ((paKThl, 3aKOHBI, TEOPUH), AEMOHCTPUPYS Ha IIPUMEpax MX
[POJIb M MECTO B HAYYHOM IIO3HAHMH;

- IPOBOJUTH MPSIMbIE U KOCBEHHbIC U3MEHEHMsI (PU3NUYECKUX BEIMYUH,
BbIOMpPast U3MEPHUTEIbHbBIE IPUOOPHI C YIETOM HEOOXOIUMON TOUYHOCTH
M3MEpEeHUll, IUIAaHUPOBaTh XOJ W3MEpPEHUM, I0JlydaTh 3HA4YEHUE
M3MepseMON BEJTMUMHBI U OLIEHUBATh OTHOCUTENBbHYIO MOIPEIIHOCTh 10
3aJJaHHBIM (popMynam;

- TIPOBOJMTH HCCIIEJOBAHUS 3aBHCUMOCTEH MEXAy (U3HMUECKUMH
BEJIMUYMHAMU: IPOBOAUTh M3MEPEHUS U ONpEAeNsATh Ha OCHOBE
MCCIIeIOBAaHMsI 3HAUEHUE MapaMeTpPOB, XapaKTEPU3YIOLIUX JIaHHYIO
3aBUCHUMOCTh MEXIy BEIMUYMHAMHU, W JeNaTh BBIBOA C YYETOM
[TOIPEIIHOCTH U3MEPEHUN;

- HCHOJb30BATh JJIS OMHMCAHUS XapakTepa MpPOTEKaHUs (U3NUYECKUX
[pPOLIECCOB (PU3NYECKUE BEIMYMHBI U JIEMOHCTPUPOBATH B3aUMOCBS3b
MEXy HUMH,

- HCIOJIB30BATh JUIs  ONHMCAaHUS XapakTepa NpPOTEKaHUs
(bu3HYECKUX MPOLIECCOB PUBNYECKUE 3aKOHBI C YUETOM

rpaHHIl UX TPUMEHUMOCTH;

- pemath KauyeCTBEHHbIE 337a4yM (B TOM YHUCIE U MEXIPEAMETHOTO
XapakTepa): MCIONb3ysl MOAETH, (PU3HUECKHEe BETUYMHBI U 3aKOHBI,
BBICTPAUBATh JIOTUUECKH BEPHYIO LEMOYKY OO0BSICHEHUS
(ToxazaTenbCTBa) MPEAI0KEHHOTO B 3a/1a4e npoliecca (SIBICHHUS);

- pemaTh pacyeTHBIC 3a/1a4d C SIBHO 3aJIaHHOW (PU3UYECKON MOJIETIBIO:
Ha OCHOBE aHalM3a YCJOBHS 33Ja4yM BbIIENATH (QU3NYECKYI0 MOJEIb,
HaXoAUTh (U3MYECKHE BETMYMHBI M 3aKOHbI, HEOOXOJUMBIE U
TOCTATOYHBIE JUISl €€ PEeIleHus,

[TPOBOAMTDH PacueThl U MPOBEPSTH MOITYUCHHBIN pPe3yNbTarT;
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- YYUTHIBATh TPAHMIIBI TIPUMEHEHUS  M3YYCHHBIX (PH3UICCKHIX

MOJIeIIeH IPH peIIeHHH PU3NIECKUX W MEKITPEIMETHBIX 337134,

- HUCTOJb30BaTh WH(POPMAIMIO W MPUMEHSATh 3HAHUS O MPHUHIIMIIAX
PabOTHI U OCHOBHBIX XapaKTEPUCTHKAX H3YyYCHHBIX MAIIHH, IPHOOPOB U
IPYTHX TEXHAYECKUX YCTPOUCTB JIJISl PEUICHUS TPAKTHYCCKHUX, y4eOHO-
MCCIICIOBATEIILCKUX U MPOCKTHBIX 3a/1a4;

- HCIONB30BaTh 3HAaHUS O (U3NYECKHX OOBEKTaX M Mpoleccax B
MOBCEIHEBHOM XKHU3HH 1151 0OecrieueHus: 0€30MacHOCTH NP 00paleHun
C mpubopaMu M TEXHHYECKUMHU YCTPOWCTBAMH, IJsi COXpPaHEHUs
3IOPOBbSI M COOJIIOJICHHS HOPM OSKOJIOTMYECKOTO TMOBEICHHS B
OKpYKarolIel cpeie, AJisl IPUHATHS PEIICHUA B
[MOBCEIHCBHOM JKU3HU;

- 3aHUMAmMs U 0OBACHAMb YELOCMHOCIb PUULECKOU Meopul,
paziuuame epaHuybl ee NPUMEHUMOCU U MeCO 8 psidy OpPY2ux
puzuueckux meopuii,

- 81a0emb npuemMamu NOCMpoeHUue MeopemuyecKux 00Ka3amenbCems, d
MaKaice NPOSHO3UPOBAHUSL 0COOEHHOCMEl NPOMEKAHUS PUIULECKUX
S16/1eHULL U NPOYECCO8 HA OCHOBE NOLYYEHHBIX MeOPEeMUUECKUX 6bl80008
1 doxkazamenbcms,

- Xapaxkmepuzo8ams CUCMEMHYIO C8513b MENHCOY OCHOBONONALAIOUWUMU

HAYYHLIMU — NOHAMUAMU. NPOCMPAHCINGBO, 8PEMS, MAmMepus.

(6ewecmeo, noie), O8udICeHUe, CULA, IHEPIUs,

- 8b108U2AMb 2UNOME3bl NA OCHOBE 3HAHUS OCHOBONONALAIOUWUX
(puzUUeCKUX 3aKOHOMEPHOCMEN U 3AKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb hU3UUECKUe
DKCnepuMeHmul,

- Xapaxkmepuzoeams 2100aibHble npobIeMbl, Cmosuue nepeo
ue06eYecmeoM: IHepeemudecKue, coblpbesble, IKOI02udecKue, — U poib
uzuku 6 pewrenuu Smux npoonem,

- pewums NPaKmuKo-opueHmupo8aHHvle KaueCmeeHHble U paciemHule
dusuueckue 3a0ayu ¢ 8b100poM PusuyecKol Moodeau, UCHONb3YS
HeCKOILKO puzuyecKux 3aK0H08 Ul opmyI, C6:A3bl8arOUUX UBECMHBLE
puzuueckue BenUYUNBI, 8 KOHMEKCME MeHCnpeOMemHbIX ces3ell,

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKIMEPUCMUKU U3VYEHHbIX
Mawiun, npubopos 1 MexHU4ecKux yCmpoucms,
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- 00BACHAMDb YCI08US NPUMEHEHUS. (PU3UYECKUX Mooeell Npu peueHuu
husuecKux 3a0ay, HAX0OUMb A0EK8AMHYI0 NPedJIOANCEHHOU 3a0aue
puzuueckyro mooenv, papeuanms npooemy Kak Ha OCHO8E UMEIOUWUXCSL
SHAHUU, MAK U NPU NOMOWU MEeMOO008 OYEHKU.

DnekrpoanHamMuka (27 4acoB)

9JI€KTpO,Z[I/IHaMI/IK
a

27

Onektpuueckoe mose. 3akoH Kymona.
Hanpsoxennoctsb u MOTEHIINAT
AJEKTPOCTATUYECKOTO OIS
[IpoBoaHMKH,  HOJYNPOBOJHUKU U
nuanekTpuku. Kongencarop.
[TocTOSHHBIN ~ DJIEKTPUYECKUI
TOK. OJIEKTPOJBIIKYILAs CHJIA. 3aKOH
Oma a1 onHOM 1enu. DIeKTpUIeCKUui
TOK B MPOBOAHHMKAX, OJIIEKTPOIUTAX,
MOJIYIPOBOJIHUKAX, Tra3ax U BaKyyMe.
Csepxnpogooumocmo.
OPOHTAIJIbHAS JIABOPATOPHAS
PABOTA
1. H3yuyeHue nocieqoBaTeNbHOTO U
MapajieIbHOTO COeIMHEHUS
MIPOBOJHHUKOB.
2. Wsmepenne D/IC 1 BHyTpEeHHETO
CONPOTHUBIICHUS UCTOYHUKA TOKA.

- Pasnmuyarte m yMeTh HCHONIB30BaTh B Y4eOHO-MCCIIEAOBATEIBCKON
e TEJIbHOCTH METOJIbl HAyYyHOTO IMO3HaHUs (HaONIo/eHue, ONMucaHue,
M3MEpEeHUe, SKCIEPUMEHT, BBIIBUKEHUE TUIIOTE3bl, MOACIUPOBAHUE U
nmp.) ¥ ¢opMbl HaydHOTO To3HaHHS ((aKTBI, 3aKOHBI, TEOPHH),
IEMOHCTPHUPYSI Ha TIpUMepax UX POJIb U MECTO B HAYYHOM ITO3HAHHS;

- IPOBOJMTH MPSIMBbIE U KOCBEHHBIC U3MEHEHHS (PH3MUECKUX BEITUYHH,
BHIOMPAst H3MEPUTEIBHBIE TPHOOPHI C YIETOM HEOOXOAUMOW TOYHOCTH
M3MEpEHUl, TUIaHUPOBaTh XOJ W3MEpPEHUl, MOoJay4yaThb 3HauCHUE
M3MEpSeMO BETMYUHBI U OIICHUBATh OTHOCUTENBHYIO TIOTPEITHOCTD IO
3aJJaHHBIM (hOpMYyIIaM;

- TPOBOAMTH HCCIENOBAHHUS 3aBHCHUMOCTEH MEXAY (U3HYECKHIMHU
BEJIMYMHAMU: TPOBOAUTH HU3MEPEHUS M OMNpEeIeNsiaTh Ha OCHOBE
MCCIIEIOBaHMsI 3HAYCHHE MapaMeTpOB, XapaKTEPU3YIOLIMX JIaHHYIO
3aBHCUMOCTb MEX/1y BETMUMHAMMU, U JIeJ1aTh BBIBOJ C YUETOM
[TOTPEUIHOCTH U3MEPEHU;

- UCMOJIb30BaTh JUIsl OMHUCAHMS XapakTepa MPOTeKaHHs (U3UUYECKUX
[pOIecCOB (PU3MUECKUE BEIMYMHBI U JIEMOHCTPUPOBATH B3aHMMOCBS3b
MEX Ty HUMH,

- HCIOJIB30BATh JJIsl ONTUCAHUS XapaKTepa MPOTeKaHUs (pU3MUecKuX
[POIecCOB (PU3MUECKUE 3aKOHBI C YI€TOM I'PAaHUIl UX TPUMEHUMOCTH;

- pemarth KavyeCTBEHHBIE 3a7add (B TOM YHCJIE M MEXKIIPEIMETHOTO
XapakTepa): MCIONb3ysl MOJENH, (U3NYECKUe BEJIWYMHBI M 3aKOHBI,
BHICTPANBATh JIOTHYECKA BEPHYIO HETIOYKY 00BSICHEHUS
(Toka3aTenbCTBA) MPEATIOKEHHOTO B 3a/aue Mpolecca

(sIBJIEHUA);

- pelIaTh pacueTHbBIE 33]]a4H C SIBHO 33/1aHHON (PM3UYECKOM MOJIENBIO: HA
OCHOBE aHajM3a YCJIOBUS 3aJaud BBIIEIATh (U3MUECKYI0 MOJEIb,
HAaXOMWUTh (U3NYECKHE BEIWYMHBI ¥ 3aKOHBI, HEOOXOIMMBIE W
TOCTaTOYHbIE JJISi €€ peIIeHUs, MPOBOJIUTH pPACUYEThl U IPOBEPSTH
[TOJIyYEHHBIN pe3yibTarT;

- YYUTHIBATh TPAHUIBI TPUMEHEHHS H3YYCHHBIX (QU3NYECKUX MOJENeH
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[pU pEeUICHUN (PU3UUECKUX U MEKIPEIMETHBIX 337ay;

- WCTOJIB30BaTh MH(OPMALWIO M NMPUMEHSTh 3HAHUS O IPUHIUIAX
pPabOThl M OCHOBHBIX XapaKTEPUCTUKAX M3YUYEHHBIX MAIlluH, TPUOOPOB
U JApYrUX TEXHUYECKUX YCTPOWCTB Ui pPEIICHHs NPAKTHYECKUX,
y4eOHO-HCCIIeI0BAaTEIbCKUX U MIPOSKTHBIX 33/1ay;

- HCIONB30BaTh 3HAaHUS O (HU3MYECKUX OO0BEKTaX W Ipoleccax B
[OBCEIHEBHOM XKHU3HH JJIs1 oOecreueHus 6e301MacHOCTH MPpH 00paIieHuu
c mpuOopamMy W TEXHUYECKHMMHU YCTPOWCTBAMH, IS COXPAaHEHUS
3IOPOBbSI M COOJIIOJCHHS HOPM SKOJOTUYECKOTO TMOBEICHHS B
OKPY’KaIOIEeH cpesie, sl IPUHATUS PELICHUM B TIOBCETHEBHOW JKU3HU;
-noHuMams U OOBACHAMb  YELOCMHOCMb  (PuU3UYECKOl  meopul,
pasiuuams paHuybl ee NPUMEHUMOCMU U MeCmo 68 psady Opyeux
uzuueckux meopuii,

- 81a0emb npuemMamu NOCMpoeHue MmeopemuiecKux 00Ka3ameibCems, d
makoice NPOCHO3UPOBAHUS OCOOEHHOCMEU NPOMEKAHUs DU3UYECKUX
9671eHULL U NPOYECCO8 HA OCHOBE NOTYYEHHBIX MeOPEeMmUIecKux 6b160008
U doxazamenbcme,

-XAPaKmepu308ams CUCHEMHYIO C653b MeHCOY OCHOBONONALAIOUUMU
HAYUHbIMU NOHAMUAMU . NPOCMPAHCMEO, 8PeMsl, Mamepus (8eujecmeo,
noze), osudcenue, cuid, dHepeus;

- 8b10GUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOUUX
Dusueckux 3aKOHOMepHOCmell U 3AKOHO8,

- CaMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb  (huzuyeckue
DKCnepUMeHmbl,

Bcero 72 gaca
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Temartuueckoe rmiaHupoBaHue yueoHoro npeamera «®dusukay. 11 knace.

Konunue
HaumenoBanue .
Ne TOMbI CTBO Coneprkanue OcHOBHBIC BUIbI YICOHOH JCATEITHHOCTH
4acoB
OnekrpoauHamuka (40 gyacoB)
4. | DIeKTpoANHAMUK WHayknys MarHuTHOIO — ITOJISL. *  JIeMOHCTPHpPOBATh Ha MpHUMEpax pojb U MecTo (U3uKH B
a JlelicTBue =~ MarHuTHOro  moJid  Ha (hopMUPOBaHMHM COBPEMEHHOW HAay4YHOW KapTHHBI Mupa, B

42

[MPOBOJHUK C TOKOM M JIBUXKYILYIOCS
BapspKeHHYI0 yactuily. Cuiia Ammepa u
cuia Jlopena. MarHutHble CBOMCTBA
BEILIECTBA.
3aKOH JIEKTPOMarHUTHOM MHAYKLIMH.
(DnexTpoMarauTHoe noje. [lepeMeHHbIH TOK.
SIBnenne caMmonHAyKUUU. NHIYKTUBHOCTb.
OHEPIUs 3JIEKTPOMArHUTHOTO 10715,
DNeKTpOMarHuTHBIC
kosnebanus. KonebarenpHblil KOHTYP.
DIEeKTpOMarHuTHHIE BOJIHBI.
/{nana3zoHbl AIIEKTPOMArHUTHBIX
W3JIy4EHH W WX  OPaKTHYECKOe
[IPUMEHEHHUE.
['eomeTpuyeckas onTUKa.
BosHOBBIE CBOMCTBA CBETA.

OPOHTAJIBHAS JIABOPATOPHASA

PABOTA
1. HaOmroneuune EWCTBUS
MaruautHoro TOJISA Ha

IIPOBOJIHHK C TOKOM. M3Mepenune
CHUJIbl B3aUMOJCUCTBUS KATYIIKU
C TOKOM W MAarHWTa IOMOIIbIO
JJIEKTPOHHBIX BECOB.

2 . U3syueHue sABIEeHUS

pa3BUTUM  COBPEMEHHOM  TEXHHKH U
IPaKTUYECKON NeATEIbHOCTH JHOJEH;
JIEMOHCTPHPOBATh HA MPUMEPAX B3aUMOCBSI3b MEXIY (DHU3UKOM
U IPYTUMH €CTECTBEHHBIM HayKaMU;

YCTaHaBJIMBATh B3aMMOCBS3b €CTECTBEHHO-HAYUHBIX SBJIICHUU U
PUMEHSTH OCHOBHBIC (DH3UYECKIE MOJICIH JIJISl U3 OIMCAHUS U
00BSICHEHHS;

UCTIOJIB30BaTh HMH(GOPMAIHIO (U3NIECKOTO COJEPKAHHUS TPU
pelieHnd  y4eOHBIX,  MPAKTUYECKHX,  TPOCKTHBIX |
UCCIIEIOBATENIbCKUX 3aJa4y, MHTErpupys HUHPOpManuio u3
Pa3IMYHBIX UCTOYHUKOB U KPUTUUYECKHU €€ OLICHUBAS;
paznuyaTh u YMETH HCIIOJIb30BAaTh B yuebHO-
HCCIIENA0BATENIBCKOM  JESATENIBHOCTH ~ METOJAbl  HAYYHOTO
no3HaHHas (HaOIroIeHue, OMMCaHNue, H3MEPEHUE, SKCIIEPUMEHT,
BBIJIBU)KEHNWE TUIOTE3bl, MOJETUPOBAHUE U Ip.) U (POpPMBI
HAy4YHOTO MO3HaHUA ((aKThbl, 3aKOHBI, TEOPHH), JEMOHCTPUPYS
Ha MPpUMEpPAX UX POJIb U MECTO B HAYYHOE MO3HAHUU;
MPOBOANTh MpPsSIMbIE M KOCBEHHBIE H3MEHEHUS (PH3UUECKHUX
BEIIMYWH, BBIOUpas W3MEPUTEIbHBIE NPUOOPHl C yYETOM
HEOOXOIUMOM TOYHOCTH U3MEPEHHH, IUIaHUPOBaTh XOJI
W3MEPEHHM, MOJydyaThb 3HAYEHUE HU3MEPSEMOM BEJIUYHMHBI U
OLICHMBATh OTHOCUTEJBHYIO IIOTPEIIHOCTE 1O  3aJaHHBIM
bopmymnam;

MPOBOJIUTH MCCIIEI0BAHUS 3aBUCUMOCTEN MEKTY

TEXHOJOIUM, B
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5.

AJIEKTPOMArHUTHOM WHTYKITHH.
Nsmepenne

YCKOpPEHUS CBOOOTHOTO MaJICHUS
MIPH IOMOIIY MasTHUKA
Ornpezenenre ONTUYECKON CHIIbI
U (OKYCHOTO PACCTOSIHUS
coOuparoIen JTUH3bI
HabGnmionenune  crojomHoro u
JInHEeWyaToro cneKkTpos.
Ornpezenenne JIMHBI CBETOBOM
BOJTHEI.

Haoaronenus
HaOJIrOAeHUE

BOJHOBBIX  CBOHCTB  CBETa:
mudpaknus, HWHTEpHEpeHIHS,
MOJIIPU3ALIUS;

Ha6J'IIO,[[eHI/IC CIICKTPOB;

¢u3nUYeCKUMU BEIMYUHAMU: IPOBOJUTH H3MEPEHHUS H
OIIpeNIeNIATh Ha OCHOBE MCCJIEJOBAHUS 3HAYCHHUE MapaMeTpOB,
XapaKTepU3YIOIUX JAHHYIO 3aBUCUMOCTh MEXTY
BEIMYMHAMU, U JIeJIaTh BBIBOA C  y4YETOM
IIOTPELIHOCTH U3MEPEHU;

WCIOJB30BATh ISl ONHCAHMS XapakTepa MPOTEKaHUS
¢u3nveckux MponeccoB  (U3MYECKUE BEIHUYMHBI |
JEMOHCTPUPOBATh B3aMMOCBSI3b MEXKIY HUMH;

UCMOJb30BaTh Ul OIMCaHMA XapakTepa IpPOTEKAHUS
(U3NIECKHUX MPOLECCOB (U3NIECKHE 3aKOHBI C YIETOM
TpaHUI] UX TPUMEHUMOCTH;

pelmiaTb ~ KaueCTBEHHble 3aayd (B TOM  4uCle B
MEXITPEIMETHOTO XapakxrTepa): UCTIONB3Ys MOJIETIH,
¢u3nyeckre BENUYMHBI M 3aKOHbI, BBICTPAUBATh JIOTUYECKU

BEPHYIO LENOYKY 00BsiIcCHEHUS (OKa3aTeNbCTBA)
IpeAIoKEHHOT0 B 3aj1a4e mporiecca
(s1BNEHUA);

pemaTh pacyeTHbIE 3aJaud C SIBHO 3aJlaHHON (pu3nuecKou
MOJIETIbIO: HAa OCHOBE aHajM3a YCJIOBUS 3a7aud BBLIEISTH
(bu3NYeCKy0 MOJIEIb, HAXOAUTh (PU3NUECKHUE BEINUUHBI U
3aKOHBI, HEOOXOAMMBbIE M JOCTaTOYHBIE JUI1 €€ peIIeHus,
MIPOBOAMTDH PacueThl U IPOBEPSTH MOITYUEHHBIN pPe3ylbTar;
YUUTBIBATh IPaHULB IIPUMEHEHHUS U3Y4YEHHBIX
¢u3nueckux Mojenel MNpu pemeHud (U3NYECKUX U
MEXIPEIMETHBIX 3ajay;

UCIOJIb30BaTh MHPOpPMAIMI0 M MPUMEHSTh 3HAHUS O
IIPUHIIAIIAX paboThI u OCHOBHBIX
XapaKTepUCTUKAX H3YYEHHBIX MAIIMH, NPUOOPOB U JAPYTUX
TEXHUYECKHUX YCTPOMCTB AJIs PELIEHUS PAKTUUECKHUX,
yueOHO-NCCIIEeI0BATENbCKUX U MPOEKTHBIX 3a7a4;
UCHOJb30BAaTh 3HaHHUA O (U3MUYECKUX OOBEKTaxX U
mporeccax B MOBCEHEBHOM KU3HU JUIsl 00eCTIeUYeHHs
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0€301acHOCTH MPU 00palleHuH ¢ TprudopamMu 1

TEXHUYECKUMHU YCTPOMCTBaMH, AJIi COXpPAHEHHs 3JI0pPOBbS U
COOJIOICHUSI HOPM IKOJIOTHYECKOTO MOBE/ICHHUS B OKPY KaroIeit
cpene, Lid NPUHATHS PELICHUI B IOBCEAHEBHON KU3HU;
HOHUMAMb U 0OBACHAMb YEeNOCMHOCMb (u3U4ecKol meopuu,
PA3IULams 2panuybl ee NPUMEeHUMOCHU U MeCmo 8 psidy Opy2ux
@uzuueckux meopuil,

enadems npuemamu nocmpoenue meopemuyeckux
0oKazamenbcme, d mMakKdxice NPOSHOIUPOBAHUS 0COOeHHOCmel
npomeKaHusi QuaUYecKux AGNeHUll U HPoYecco8 Ha OCHOGe
NOJIYYeHHbIX MeopemudecKux bl80008 U OOKA3AMENbCMS,
Xapaxkmepuzoeamau CUCTNEMHOTIO C6s3b medncoy
OCHOBONONALATOWUMU HAy4YHbIMU NOHAMUAMU
npocmpancmeo, — epems,  mamepus — (8eujecmeo,  noie),
ogudicenue, cuia, IHepaust;

8b108UAMb 2UNOMe3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOUUX
Qusuueckux 3akoHomeprocmeri u

3dKOHO8,

CAMOCMOSAMENbHO NIAHUPOBAMb U NPOBOOUMb  pu3uyecKue
9KCHEePUMEHMbL,

xapakmepuzosams 2100a1bHble NPobIeMbl, cmosuue nepeo
Ye08eYeCmBOM . IHEPeMUYecKUe, Cblpbesble, IKOL0UYECKUe,
— U ponib uU3UKU 8 peueHuu Smux npooiem,

pewams  NPAKMUKo-OpUeHMUPOBAHHbIe — KAYECMBEHHble U
pacuemmuvle @usuyeckue 3a0auu ¢ 6blOOPOM  PuUUUECKOU
MoOenu, UCNONb3Ysd HECKONbKO (Qu3udeckux 3aKoHO8 UlU
@Popmyn, CA3BIBAIOUUX U38ECMHblE PUUYECKUE BETUYUHDI, 8
KOHMeKCme MeNCnpeoMemHtblX cés3ell,

00BACHAMb NPUHYUNDBL PAOOMATL U XAPAKMEPUCIUKU
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U3YUEHHBIX MAWUH, NPUOOPOE U MEXHUYECKUX YCMPOUCMS;
00bACHAMY YCI068US NPUMEHEHUs u3ULecKux mooenel npu
peweHuu  uzuueckux 3a0ay, HAX00UMb  AOEKBAMHYIO
npeoslodCeHHol 3a0aye Qu3UYeCKylo MOO0elb, pa3peuams
npobiemy Kak Ha OCHO8e UMEIOWUXC 3HAHUU, MaK U npu
NOMOWU MEMOO08 OYEHKU.

OcHOBBI CIELIMATIBHOM TEOpHUH OTHOCUTENBHOCTH (3 Jaca)

OcHoBBI WHBapnaHTHOCTB Monyns * pasgMyatb M yMeThb WCIONb30BaTb B y4eOHO —
CIICIHAIIbHOM CKOpPOCTH CBeTa B Bakyyme. [Ipunuun HCCIIEI0BATEIBCKOM NEATEIbHOCTA METOABI HAYYHOT'O
TCOpHUH OTHOCUTENIbHOCTH DWHITeHA. CBS3b TMO3HAHUS (mabmroieHme, OIHMCaHMUE, HW3MEpEHHUE,
OTHOCHUTEJIBHOCTH Macchl U 3HEPruM CBOOOJHON 4YaCTUIBL.

DHeprus MoKosl.

AKCIIEPUMEHT, BBIBUKEHUE THUIIOTE3bl, MOJEIUPOBABIINE U
np.) s Gopmbl HaydHOTO TTO3HAHUS ((aKThI, 3aKOHBI, TCOPUH),
JIEMOHCTPHPYS HAa IPUMEPAX UX POJb U MECTO B

HAy4YHOM TTO3HAHWH,

MPOBOANUTH MPSMbIE U KOCBEHHBIE WM3MEHEHUS (PU3NUECKHUX
BCJIMYMH, BBIOUpAs HW3MEPHUTEIbHBIC TPHOOPHI C Y4ETOM
HEOOXOIUMOM TOYHOCTH HW3MEpPEHUH, IUIaHUPOBaTh XOJ
W3MEPEHUM, MOJydaTh 3HAYEHUE H3MEPSIEMON BEIMYHMHBI U
OIIEHUBATh OTHOCHUTEJIbHYIO IMOTPEIIHOCTh MO 33/IaHHBIM
dbopmynam;

MIPOBOJIUTH UCCIEI0BAHUS 3aBUCUMOCTEN MEXIY
(GU3MYECKUMU  BEIMYMHAMH:  TPOBOJUTH  M3MEPEHUS
ONpeeNsATh HA OCHOBE MCCIIEIOBaHUS 3HAUYEHUE MTapaMeTPOB,
XapaKTEePU3YIOUIUX JTaHHYIO 3aBUCUMOCTD

MEXy BEIMYMHAMU, U JI€JaTh BBIBOJ C YYE€TOM MOTPEIIHOCTH
U3MEPEHU;

WCIIOJIb30BaTh JJI1 OIHKCAaHUS XapakTepa MpPOTEKaHUs
Gu3MYECKUX TPOIECCOB  (PU3NYECKUE BEIUYUHBI U
JEMOHCTPUPOBATH B3aUMOCBSA3b MEXKAY HAMU;

WCIIOJIb30BaTh JUIA ONMCAHUS XapakTepa MPOTEKaHUs
(u3MYEeCKUX TMPOLECCOB (PU3UUYECKHUE 3aKOHBI C YYETOM
TPaHMI] KX IPUMEHUMOCTH;
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peniaTte KaueCTBEHHbIE 337a4yd (B TOM YHCIIE B MEXIIPEAMETHOTO

XapakTepa): UCIONb3ysl MOJIENN, GU3NYECKUE BEIUIUHBI U 3aKOHBI,

BBICTPAMBATh JIOTHYECKU BEPHYIO LIETIOYKY 00BsICHEHUS

(Toka3aTensCTBa) MPEUIOKEHHOTO B 3a/1a4e IpoIiecca

(sBNICHUSN);

penaTe pacyeTHBIC 3aJa49H C SIBHO 3aJaHHON (PU3NYIECKON MOAEIBIO:

Ha OCHOBE aHAJIN3a YCIOBHUS 3aJa4H BBIACIATH PU3NYECKYIO MOJIEb,

HaXOJUTh (PU3NYECKUE BETUYUHBI 1

3aKOHBI, HEOOXOAMMBIE M JOCTATOYHBIE JUIS €€ PELICHHUS, IPOBOINUTH

pacyeTsl ¥ IPOBEPSTH MOIYYEHHBIH Pe3yIbTaT;

YYHUTBIBATh TPAHHUIIBI IPUMECHEHHS N3yYCHHBIX

(bu3NIECKUX MOETEH MPU PEeIICHUN du3naeckux U

MEXKIIPSZIMETHBIX 3/1a4;

UCIIONIb30BaTh MH(OPMANMIO W MPUMEHSTh 3HAHHS O MPUHIMIIAX
paboTHI u OCHOBHBIX

XapaKTepUCTHKAX WM3YyYCHHBIX MAIMH, NPUOOPOB H  JPYrux

TEXHHYECKHUX YCTPOMCTB JUIS PEHICHHS MPAKTHYECKHX,

y4eOHO-HCCIIEIOBATENIbCKUAX U TIPOSKTHBIX 33/1a4;

UCMOJb30BaTh 3HaHMA O (U3MUeCKUX OOBEKTaxX M Ipoleccax B

MOBCETHEBHON JKM3HU Ui oOecreueHust Oe30MacHOCTH  IpH

oOpamieHnn ¢ mpubopaMH M TEXHWYECKHMH YCTPOWCTBAMH, IS

COXPaHEHMs 3JI0pOBbsi U COOJIIOJICHHSI HOPM 3KOJOIMYECKOIrO

NIOBEJICHUsST B OKpYXarolled cpene, Ui NPUHATHS pelleHUd B

MTOBCETHEBHOM KH3HH;

NOHUMAmMb U  OOBACHAMbL YENOCMHOCIb  PU3UYECKOU  meopul,

paziuuams SpaHuybl ee NPUMEHUMOCIU U MeCmo 6 psody Opyeux

Qusuueckux meopuii,

6nademsv npuemamy NOCmpoeHue meopemuieckux 00Ka3amenbcms,

a makdce  NPOSHOZUPOBAHUS ~ OCOOEHHOCMEU  NPOMeKaHus.

Qusuueckux A6NeHUl U NPOYeccos8 HA OCHOGE NOJYYEHHbIX

meopemu4ecKux 61860008 UOOKA3AMENbCMS,

xapakmepuzoeambvb CUCMEMHOIO C6413b Meofcdy OCHoesonoaazaruwumu

HAY4YHbIMU NOHAMUAMU. npocmpancnmeo,
epemMs, mamepusl (861/1/[66‘”’180, nOﬂe), dguafceHue, CUJa, dHEepcusl,

25



gbl0BU2AMb  2UNOME3bl HA OCHOB€ 3HAHUSA OCHosonoazarnuux

@uszuueckux 3aKkoHomepHocmei u
3aKOHO8;

CaMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb  (husudeckue
9KCHEepUMEHMb,

xapakmepuzoeams  2100a1bHble NPOOIEeMbl, CHmosuwuUe nepeo
yeno6eyecmeom: IHepeemuiecKue, Colpbegble, IKoaocuiecKue, — u
PONb PU3UKU 8 peueHuU IMux npooiem,

pewams  NPAKMUKo-OpUeHMUPOBAHHbIe — KAYeCMBEHHble U
pacuemuule husuyecKkue 3a0a4u ¢ 6blOOPOM puzuueckol mooeiuu,
UCNONBb3YSl  HECKONbKO — (DUBUYECKUX 3AKOHO8 ulu  Gopmyn,
CBA3LIBAIOWUX U3BECHbIE DU3UYECKUe BeIUYUHBI, 8 KOHMeKCme
MEAHCNPEOMEMHBIX CB53€,

00vACHAMb NPUHYUNBL PAOOMANl U XAPAKMEPUCTUKU U3YUEHHBIX]
MAWuH, nPpubOPO8 U MEeXHUUEeCKUX YCmpoucme;

00bACHAMb  YCNI08UA  NPUMEHeHUs u3uieckux mooenel npu
pewtenuu  usuyeckux  3a0a4,  HAXO00UMb  AOEKBAMHYIO
NpeoslodCceHHoll  3a0ave  uauUYecKyro  Mooelb,  pazpeuiams
npoobremy Kaxk Ha OCHOBe UMEIOWUXCSL 3HAHUL, MAaK U npu NOMouu
Memooo8 OYeHKU.

KsanToBas ¢

HU3HKa.

®dusnka aTomMa 1 aTOMHOTO sizipa (14 yacos)

KBanToBas
¢buznka. Ousnka
ATOMa U aTOMHOTO

sIpa

14

[ unoresa M. Iinanka.
DoTtornextpudeckuii 3pdext. PoToH.
KopImycKyJIspHO-BOTHOBOH JTyaJIi3M.
CoomHouenue HeonpeoeneHHocmeli

pa3ardaTh ¥ YMETh UCTIOIh30BaTh B YI€OHO- HCCIIEIOBATEIIbCKON
JIeATeTLHOCTH METOJIbl HAYYHOTO TI03HaHUS (HaOII0eHUE,
OTHCaHUe, U3MEPEHHE, IKCIIEPUMEHT, BBIIBUKEHIE THIIOTE3HI,
MOJICJTUPOBAHUE U
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Tetizenbepea.

IInanerapHas Mozenb aroma.
OOBsicHEeHHWe JIMHEHMYaToro  CrHekTpa
BOJOpPOJa HA OCHOBE KBAaHTOBBIX
nocrynaroB bopa.

CocraB s CTpOE€HHE ATOMHOTO
sapa. DHEPrusi CBSI3M aTOMHBIC sIZIEp.
Bunel pagmoakTuBHBIE MpeBpalieHUN
aATOMHBIX fIEP.

3aKoH PaaroaKTUBHOIO
pacnaga. fAnepHsie peakuuu. llennas
peakuus geneHus suep.

DieMeHTapHbIe YaCTHIIBI.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.

OPOHTAIJIbHA A JIABOPATOPHAS

PABOTA
1. Omnpenenenue wuMmyiabca WU
OHEpPTUun JaCTHUIIbI npu

JBHKCHHMHN B MAr"HuTHOE HOJIC
(o pororpadusx)

1. BeuepHue HaAOMIOJIEHUS 3BE3,
JIyHBI U MJIaHET B TEJIECKOI WU
OUHOKIJIb.

1p ) v popMbl HAYYHOTO MO3HAHUS ((haKThI, 3aKOHHI,

TEOpUH), NEMOHCTPUPYS Ha MpUMEpax HUX pOJib U MECTO B
HAy4YHOM ITO3HAHHH;

IPOBOJUTH TPSAMBIE W KOCBEHHBIE H3MEHEHHUS (DU3MUYECKUX
BEIMYMH, BBIOMpas M3MEPUTENbHBIE TPUOOPHI C  y4YETOM
HEOOXOAUMOW  TOYHOCTH HM3MEpPEHHH, IUIAHUPOBATb  XOJ
U3MEpEeHUl, Mojy4yaTh 3HAYCHHE H3MEPSIeMON BEIUYMHBI U
OLICHUBATh OTHOCHUTEJbHYIO TOTPEUIHOCTh [0 3aJaHHBIM
bopmynam;

IPOBOJNUTH HCCIIEAOBAHUS 3aBUCUMOCTEN Mexay (hU3HUeCKUMU
BEJIMYMHAMU: TPOBOANTH M3MEPEHHS U ONPEACISATh HAa OCHOBE
UCCIICJIOBAaHMSI 3HAUCHHE [MapaMeTpoB, XapaKTEPU3YIOLIUX
JAHHYIO 3aBHCHMOCTh MEXAY BEJIMYMHAMH, U JIEJIaTh BBIBOJ C
Y4ETOM IMOTPEIIHOCTH HU3MEPEHUN;

UCIIONB30BaTh  JUIS  OINMCAHUS ~ XapakTepa  IPOTEKaHUs
¢busznueckux  mpoueccoB  ¢GU3MYECKHE ~ BEIUYHHBI U
JIEMOHCTPUPOBATH B3aMMOCBSI3b MEKIY HUMH;

UCTIONB30BaTh  JJISl  ONHMCAHWS ~ XapakTepa  MPOTEKaAHUS
(bu3nIecKnuX MpoeccoB (GpU3MUECcCKHe 3aKOHBI C YY€TOM T'paHMUII
UX IPUMEHUMOCTH,

peliaTh Ka4eCTBeHHbIE 3a7a4UH (B TOM YHCIIE U MEKIPEIMETHOTO
XapakTepa): HWCIOJB3Yysd MOJenH, (U3HYECKUE BEIMYUHBI |
3aKOHBI, BBICTPAUBATh JIOTHYCCKH BEPHYIO

LEMOYKY 00BsICHEHUS

(mokazarenbcTBA) MPENJIOKEHHOTO B 3ajade  Mpoliecca
(sBIICHUA);

peliaTh pacy€THBIC 3a7]a41 C IBHO 33/IaHHOUN QU3ndecKon
MOJIEJIbIO: HA OCHOBE aHANIN3a yCIOBHS 3aa4H BBIICIATh
(U3HYECKYI0 MOJIeNIb, HAXOJUTh (HU3UYECKHE BEIMYUHBI W
3aKOHBI, HEOOXOJWMBIC W JOCTATOYHBIC JUIS €€ pelICHHS,
MIPOBOJUTH PACUETHI U MTPOBEPSATH MOTYyYSHHBIN PE3yIbTaT;
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YUUTBHIBATh TPAHUIBI TPUMEHEHHS] M3YYCHHBIX (DU3MUECKHX
MojIeJIel TIPU peIIeHUH (PU3NYECKUX U MEKIIPEIMETHBIX 3a]1a4;
WCIT0JIB30BaTh MH(POPMAIHIO M TPUMEHSTH 3HAHUS O MPUHIIAITAX
paboThI " OCHOBHBIX
XapaKTePUCTUKAX HW3YYEHHBIX MAIlUH, MPUOOPOB U JPYrUX
TEXHUYCCKUX YCTPOMCTB ISl PEIICHUs] IPAKTUYCCKUX, yU4eOHO-
MCCIIEIOBATENIbCKUX U MPOEKTHBIX 3a]1ay;

HCIIOJIB30BaTh 3HAHUS O (PU3MUYECKUX OOBEKTaX W IMpoIeccax B
MOBCEIHEBHON KU3HU JUIsi oOecredeHus Oe30MacHOCTH IpHU
oOpaiieHuu ¢ mpubopaMu U TEXHUUYECKUMH yCTPOUCTBAMU, IS
COXpPAHEHHUsI 3JI0POBbSI U COONIOJCHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUSI B OKPYXKAIOIIEeW cpene, Uisl IPUHATUS pELICHUN B
IMOBCCAHEBHOM JKU3HM;

NOHUMAMb U O0OBACHAMb YENOCMHOCIb QU3ULECKOU Mmeopul,
paziuiams TPAHULBI ee NPUMEHUMOCIU U MeCMO 8 psdy OpYeUx
Guzuueckux meopui,

e1ademo npuemamu nocmpoetue meopemuyeckux
doxazamenbcmes, a Maxxice NPOSHOZUPOBAHUSL OCOOEHHOCMmel
npomexauus Qu3UYecKuUx seIeHUll U Npoyecco8 HA OCHOBe
NOJIYUEHHBIX MeopemuiecKux 861860008 U 00KA3AMelbCms,
Xapaxkmepuzoeams CUCEMHYIO C6513b MmedxHcoy
OCHOBONONA2AIOUWUMU HAYYHbIMU NOHAMUSAMU
npOCMpaHCcmeo, 8pems, mamepus (8eujecmaeo, noie), OgudiCcenue,
cuna, 3Hepaus;

6b1068UCAMb 2UNOMeE3bl HA OCHOBE 3HAHUSL OCHOBONOJIALANOUSUX
Quzuueckux 3akonomepHocmell u

3AKOHOB,

camocmosamenbHo  niarupoeanms U npoeodumb qbuauuecxue
oKcnepumenmol,

28




xapakxmepuzoame 2100albHble NpobAeMbl, cmoswue nepeo
Ye08eYeCmBOM  IHEPLEMUUECKUE, CbIPbesble, IKOIOSUYECKUE, —
U ponb QuU3UKU 8 peueHuy dmux npooiem,

pewams  npaKmuKo-OpUeHmMUposanHvle  KayecmeeHHvle U
pacuemusle huzudeckue 3a0ayu ¢ 6blOOPOM Puzuueckol Mooenu,
UCNONB3YSl  HECKOAbKO — (PU3UYeCKUX 3aKOHO8 Unu  QopMyi,
CBA3LIBAIOWUX UZBECTHBIE PUUYECKUE BETUUUHDL, 8 KOHMEKCMe
MeNCNPEOMEMHbBIX C653€el,

00vACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU U3YYEHHBIX
MAawuH, npubOpPoOs U MexXHUYeCKUX yCmpoucma,

00BACHAMb  YCI0BUSL NPUMEHEHUs. (DU3UYecKux mooenel npu
peuwtenuu  uzuyeckux  3a0ay,  HAXO0UMb  AOEKEAMHYIO
NpPeoslodNCeHHOll  3a0aye  (QU3UYEeCKYI0 MOOelb, pazpeulams
npoobiemy Kaxk Ha 0CHO8e UMEIOWUXCSL 3HAHUL, MAK U pU NOMOUU
Memooo8 OUeHKU.

Ctpoenue Beenennoit (9 yacon)

Crpoenue
Bcenennoi

CoBpeMeHHbIe MPECTaBICHUS
0 TMPOUCXOXKACHUS U  BBOJIOLUHU
Connna u 3Be3a. Knnaccudukarnus 3se3 .
3Be3/1bl U UCTOUYHUKHU UX SHEPTHH.

lNanaktuka. [IpencraBinenue o
CTPOEHHUH M 3BOJIIOLIMH BceeneHHOM.

OPOHTAJIbBHAA IABOPATOPHA
PABOTA
1. Omnpenenenue rnepuoaa
oOpareHuss  JABOWHBIX  3BE3J]
(TmeyaTHBIE MaTEpUAIIbI)

pa3nuyaTh ¥ yMETh UCIOIH30BATh B Y4€OHO-
MCCIIEIOBATEILCKON IEATEIIbHOCTH METO/IbI HAYYHOTO MTO3HAHUS
(HabmonieHue, OlMCaHue, U3MepeHue, 9KCIEPUMEHT,
BBIJIBM)KEHUE TUIOTE3bl, MOJIEJIMPOBAaHUE M Jp.) 1 (HopMsl
HAYYHOTO MTO3HaHUs ((aKThl, 3aKOHBI, TCOPUH), IEMOHCTPHPYS HA
MIPUMEPAX UX POJIb KMECTO B HAYYHOM TIO3HAHUS;

00bACHAMb  YCI06UL NPUMEHEHUs. (DU3UYecKux mooenell npu
peweHuu  Quzuveckux — 3a0ay,  HAX0O0UMv  AOEKBAMHYIO
NpeoslodNCeHHol  3a0aye  Qu3UYecKylo  Mooelb, pazpeulams
npoobiemy Kak Ha 0CHOBe UMEIOWUXCS SHAHUU, MAK U NPU NOMOWU
Memo0o08 OUeHKU.

Bcero 68 yacos
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