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NOACHUTEJIbHAA 3ATNMNCKA

[lpenn r eM g1 p 604 g mporp MM Tio (GU3MKe WIs1 cpenHeil (MojJHoM) 00-
eo0p 30B TEIbHOU IIKOJBI P& JU3YeTCs TIPHU MCIIOIb30B HUM yYeOHUKOB «Du-
3uKk » mist 10 u 11 ki1 ccoB cepum «Ki ccuyeckuit kypc» BtopoB [. . Ms-
kumeB , b. b. byxoBues , H. H. Corckoro, B. M. Y pyruH 10on pen Kuuei
H. A. Il pdenrbeBoii.

IIporp MM COCT BIEH H OCHOBE:

— TpebOB HUI K pe3yJbT T M OCBOCHMSI OCHOBHOI OOp 30B TEJIbHOM MpO-
rp MMbI cpegHero obmiero oop 3oB Hust (OOIT COO), npenct BiaeHHBIX B De-
JIiep JbHOM TOCYI PCTBEHHOM 00p 30B TenbHOM cT Ha pre (PI'OC) cpemHero
o011ero oo6p 30B HUS;

— IIpumepHOii OCHOBHOM OOp 30B TEJIbHOM MPOrP MMBI CPEIHEIro OOIIero
o0p 30B HUSL.

B Heil T KXXe yYTeHBl OCHOBHBIC MU M IIOJIOKCHUS MPOrp MMbI (DOPMUPO-
B HUSI U p 3BUTUS YHUBEPC JIBHBIX YUEOHBIX OEUCTBUI IS CpeaHero (IIOJIHOTO)
0o011ero o6p 30B HUSI U COOJIIOAEH IIPeeMCTBEHHOCTh ¢ IlpumepHOi Tporp M-
MoOIi TI0 (u3MKe IIsI OCHOBHOrO OOIllero oOop 30B HUSI.

B p Ooueit mporp MMe ISl CT plIell IIKOJIbI MPEIyCMOTPEHO P 3BUTHE BCEX
OCHOBHBIX BUIOB JESITeJIbHOCTU, TIPEIACT BJIEHHBIX B MPOTP MME OCHOBHOIO 00-
mero oop 30B HUS.

OCOOEeHHOCTU MPOrpP MMBI COCTOSIT B CJEAYIOIIEM:

— OCHOBHOE€ COJepXX HME KypC OPUEHTUPOB HO H ocBoeHue I[lpumepHoii
nporp MMbl COO u @DyHA MEHT JIBHOIO SAp comepX HUsS (pU3NYEeCcKOro odp -
30B HUS,

— OCHOBHOE COAepXX HHE KypC TIpeACT BJICHO Ijisd O 30BOTO M YIIYyOJIEHHO-
ro ypoBHEW U3ydyeHUs (DUBUKHU;

— O00bEM U NIyOMH M3y4YyeHMs y4eOHOro M TEpU JI  OIIPENEIISIIOTCS OCHOB-
HBIM COAEpPX HUEM KypC U TpeOOB HUSIMM K PE3yJBT T M OCBOECHMSI OCHOB-
HOI 0Op 30B TEJIBHOM IIPOTP MMbI UM MOJYY IOT I JIbHEHIIYI0 KOHKPETU3 LU0
B MPUMEPHOM TEM TUYECKOM IIJI HUPOB HUU;

— OCHOBHOE COIepX HME KypC W TIpUMEpHOE TeM THUYECKOe IT HUPOB -
HUE OIPENedIoT COAEPX HUE UM BUABLI ACATEIIBHOCTU, KOTOPbIE IOJIKHBI ObITh
OCBOEHbI O0Oy4Y IOIIUMUCS MPU U3YYEHUU (DU3MKU H O 30BOM U YIITyOJIEHHOM
YPOBHSIX;



— B Hel COmepXUTCS MPUMEPHBIA MepedeHb J1 O0p TOPHBIX U TP KTUYECKUX
p 00T, He BCe M3 KOTOPHIX 0053 TEIbHBI [JISI BHIITOJTHEHUS; YIUTEIIh MOXET BBI-
Op Tb M3 HHUX Te, IJIS TPOBEICHUS KOTOPBIX €CTh COOTBETCTBYIOIINE YCIOBUS B
LIKOJIE.

OcBoeHue Mporp MMbl 1O (uU3MUKEe OOecreuuB €T OBJ JeHWE OCHOB MU
Y4eOHO-MCCEA0B TEIbCKOM NEeATeIbHOCTA, H YYHBIMU METOI MM DPEIIeHUs P 3-
JIMYHBIX TEOPETUYECKUX U MNP KTUYECKUX 3 1 Y.

Metononoruyeckoit ocHoBoit MI'OC COO sBasieTcsl CUCTEMHO-IeSITeIbHOCT-
HbIi monxon. OCHOBHbIE BUABI YYEOHON MESITENIbHOCTU, MPEACT BJIEHHbIE B Te-
M TUYECKOM IUI HMUPOB HUM J HHOH p OOYell MpOrp MMbI, MO3BOJSIOT CTPOUTH
nmpoiiecc O0y4yeHuss H OCHOBE 1 HHOIro Moaxon . B pe3yiabr Te KOMIETeHIIWH,
copMUPOB HHBIE B IIKOJE MPU WU3YyYeHUM (DU3MKU, MOTYT BIOCJIEACTBUU MC-
MOJIb30B ThCS Y4 IIMMMCS B JIIOOBIX XXM3HEHHBIX CUTY IIHSIX.

P 6ou g mporp MM BKJIIOY €T CJEAYIOIIUE P 3HEbl:

1. TlosicHUTenbH S 3 MUCK , B KOTOPOM KOHKPETU3UPYIOTCS OOIIue Leau
CpemHero oOp 30B HMS C YYETOM creun@uky (U3NKKU K K y4eOHOTo IpeaMmerT .

2. O0m g X p KTePUCTUK Y4eOHOIO IIpEAMET .

3. Mecto Kypc UMK B y4eOHOM ILT HE.

4. Pe3yabT ThI OCBOCHUS KypCc (HM3UKUA — JIMYHOCTHBIE, MET MpPEIMETHBIE U
MnpeaMeTHbIC.

5. Conepx Hue Kypc (hUBUKH.

6. IlpuMepHOe TeM TWUYECKOE TIUI HUPOB HHME C OIpenejicHueM OCHOBHBIX
BUIOB YYeOHOW AECATENIBHOCTU Y4 IIUXCS TPU U3YYEHUM Kypc (DU3UKU.

7. Tln Hupyemble pe3yabT Thl U3y4eHUS KypCc (UIKKU.

8. PexoMeHI LMY MO M TepU JbHO-TEXHUYECKOMY U yUYEOHO-METOOUUYECKOMY
obecrieyeHU0 oO0p 30B TEJIBLHOTO MpOLECC .



OBLWAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA

®du3nK , K K H YK 0 H mbojee oO0IMMX 3 KOH X IPUPOIBI, BHICTYI ST B K -
YecTBe y4eOHOTO MpenMeT B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJI I B CUCTEMY
3H HUU 00 OKpyX iomeM mupe. LIKompHBIN Kypc UMK — CcUCTEMOOOp 3y-
IOLIMIA JJI1 €CTECTBEHHO-H YYHbBIX YYEOHBIX MPEIMETOB, MOCKOJbKY (hU3nuecKue
3 KOHBI JIeX T B OCHOBE COAEPX HUSI XMMUU, OUOJOTUU, (DU3UUECKON Treorp -
¢uu U CTPOHOMUM.

NzyuyeHue (Gpuzuku siBAsieTCs] HEOOXOAMMBIM HE TOJIBKO IS OBJI IEHUSI OCHO-
B MU OJHOW M3 €CTECTBEHHBIX H YK, SIBJSIIOIIEICS KOMITOHEHTOI oO0I1Iero oo0-
p 30B HUS. 3H HUE (U3UKU B €€ MCTOPUUYECKOM P 3BUTHUU MOMOT €T YeJIOBEKY
MOHATH Mpouecc (GOPMUPOB HUSL IPYTMX COCT BIISIIOLIMX COBPEMEHHOW KyJIbTY-
pol. I'yM HUT pHoOe 3H 4yeHUe (PU3MKHM K K 0053 TeJbHOU 4 CTM 0OIIero oodp -
30B HUSI COCTOUT B TOM, UTO OH CITOCOOCTBYET CT HOBJIEHUIO MUPOIIOHUM HUS
U p 3BUTUIO H YUYHOTO CITOCOO MBIIIJIEHUS, TO3BOJISIONIET0 OOBEKTUBHO Olle-
HUB Tb CBeIeHUsI 00 OKpyX lomieM Mupe. Kpome Toro, oBia neHUE OCHOBHBIMM
¢pu3nYecCKMMM 3H HUSIMU H O 30BOM YpPOBHE HEOOXOOMMO Ip KTUYECKU K K-
IIOMY 4YeJIOBEKY B COBPEMEHHOM >KM3HM.

Hna pemeHus 3 O 9 OPMUPOB HUS OCHOB H YYHOTO MUPOBO33PEHUS, P 3-
BUTHST MHTEIJIEKTY JIBHBIX CITOCOOHOCTE M TMO3H B TEIBHBIX MWHTEPECOB IITKOJb-
HUKOB B TIpoliecce M3ydeHUs (DU3MKH OCHOBHOE BHUM HHE CIEOyeT YICISITh He
CTOJIBKO TIeped Y€ CYMMBI TOTOBBIX 3H HUI, CKOJBKO 3H KOMCTBY C METOH MM
H YYHOTO TIO3H HHUSI OKPYX IOIEr0o MUpP , MOCT HOBKE MpoOJeM, TpeOymIIux OT
Y4 IIUXCS C MOCTOSITEJILHOW JeSITeJIbHOCTU MO MX P 3PElLIeHUIO.

e usyyeHusi Gpu3MKU B cpenHeil (MoJHOI) IIKoJe:

— ¢opMUPOB HUE Y OOyY IOUIMXCSI YBEPEHHOCTU B LIEHHOCTU OOp 30B HUS,
3H YUMOCTM (DU3UYECKUX 3H HUM I K KIOTO 4YEeJOBEK He3 BUCHUMO OT ero
MpodecCUoH JIbHON NeITeIbHOCTH;

— OBJI IeHHWE OCHOBOIOJ T IOIIMMHU (DU3NYECKMMM 3 KOHOMEPHOCTSIMU, 3 -
KOH MU U TEOPUSIMU; P CIIUPEHUE OOBEM WUCMOJb3yeMbIX (PU3NYECKMX TMOHS-
TUI, TEPMUHOJIOTUM U CHUMBOJIUKM;

— npuoOpeTeHue 3H HUM O (byHO MEHT JIbHbIX (PU3MUYECKMX 3 KOH X, JIEXK -
X B OCHOBE COBPEMEHHOM (hU3MYECKON K PTUHBI MUP , O H MOOJIee B KHBIX
OTKPBHITUSX B 007 CcTM (PU3MKHU, OK 3 BINUX OTMpenessdioniee BIWSHWAE H P 3-
BUTHE TEXHWKW W TEXHOJIOTMU; TOHUM HHe (PU3NMIECKON CYIITHOCTU SIBICHMUIA,
H Oyrom eMbIX BO BceneHHOIT;



— OBJI JI€HHWE OCHOBHBIMM METOA MU H YYHOTO IIO3H HUS IIPUPOIbI, MCIIOIb-
3yeMbIMU B (pusuke (H OJI0meHUE, ONMMC HUE, M3MEPEHUE, BBLIABUKEHHE TUIIO-
Te3, MpOBeIeHNE SKCIICPUMEHT ); OBJI ASHME YMEHUSIMU OOp O TBhIB Th I HHEIC
9KCIIEPUMEHT , OOBSICHSATh MOJYYEHHBIE PE3yJbT Thl, YCT H BJUB Th 3 BUCHUMO-
CTU MeXay (DU3MUYECKUMM BEJIMYMH MU B H OJI01 €MOM SIBJEHWUM, Jed Th BbI-
BO/IbI;

— oTp OOTK YyMeHHusl pell Tb (puU3MUecKHUe 3 J YU P 3HBIX YPOBHEH CJIOXK-
HOCTH;

— MOpUOOpEeTEeHME: OMBIT P 3HOOOP 3HOM MESITEIbHOCTU, OMBIT ITO3H HUS
M C MOIIO3H HUS; YMEHMU CT BUTh 3 J 4YM, pell Tb IpPOOJeMbl, HNPUHUM Tb
pellieHus], UCK Th, H JIM3UPOB Tb U OOp O THIB Tb MH(MOPM LUIO; KIIOUYEBBIX
H BBIKOB (KJIIOYEBBIX KOMIIETEHIIUI), UMEIOIIUX YHUBEPC JbHOE 3H YEHHUE: KOM-
MYHMK LIMM, COTPYOHMYECTB , U3MepeHUil, 3¢pHEeKTUBHOro M 0€30I1 CHOIO MC-
MOJb30B HUS P 3JIMYHBIX TEXHUYECKUX YCTPOMCTB;

— OCBOEHHME CIOCOOOB MCIOJb30B HUS (PU3MYECKUX 3H HMUU I pelIeHUs
Op KTUYECKUX 3 1 4, OOBSICHEHUS SIBJICHUI OKPYX IOIIEH NeWCTBUTEIbHOCTU,
obOecrieyeHrsT O€3011 CHOCTU XKM3HU U OXp HBI IIPUPOIBI;

— p 3BUTHE IIO3H B TEIbHBIX MHTEPECOB, WHTE/UJIEKTY JIbHBIX U TBOpYE-
CKHX CIIOCOOHOCTEI B IIpoliecce IIPUOOpPEeTeHUsI 3H HUIl C UCIIOJb30B HUEM
P 3JIMYHBIX MCTOYHUKOB MH(MOPM LIMM U COBPEMEHHBIX WH(OPM ILIMOHHBIX
TeXHOJIOTH1; yMeHMUI (DOPMYJUPOB Tb U OOOCHOBBIB Tb COOCTBEHHYIO TO3U-
LIMIO MO OTHOLIEHUIO K (u3nueckoid HMHGOPM UM, TOJy4d eMOH U3 P 3HbIX
WCTOYHUKOB;

— BOCHUT HUE YB XXMUTEJIbHOTO OTHOIIECHUSI K YYEHBIM U UX OTKPBITUSIM,
YYBCTB TOPIOCTH 3 POCCUMCKYIO (DU3UYECKYIO H YKY.

OCOOGeHHOCTh LIEIeNnoy T HUs 1Jisi 6 30BOrO0 YPOBHSI COCTOUT B TOM, YTO 00-
y4yeHHE OPUEHTHMPOB HO B OCHOBHOM H ((POpMHUPOB HUE Y OOyY IOIIMXCS 00-
e KYyJIbTYpbl MU H YYHOIO MUPOBO33PE€HUSI, H MCIIOJb30B HUE MOJIYyUYEHHBIX
3H HUMA U YMEHUI B NOBCEAHEBHOM >XKM3HMU.

OcoOEHHOCTb LEeNAenoa I HUs s yeayOoaéHHo20 YpPOG8Hsi COCTOUT B TOM,
4TOOBI H IPp BUTh KTHUBHOCTb CT PIIEKJI CCHUKOB H IIOATOTOBKY K Oymylei
npodecCuoH JIbHON AeSITEeIbHOCTH, H (POPMUPOB HUE YMEHUIX M H BBHIKOB, He-
OOXOOMMBIX IJISI MPOHOKEHMS OOp 30B HMS B BBICIIMX YYEOHBIX 3 BEACHUSIX
COOTBETCTBYIOIIETO MPOMiIsi, T KXKe H OCBO€HHE O0bEM 3H HMI, JOCT TOY-
HOTO IJIsi TIPOJOJDKEHUsI OOp 30B HHUSI M C MOOOp 30B HUSI.

Conepx HUEe Kypc (U3MKM B IPOTPp MME CpeIHEero oOIiero oOp 30B HUs
CTPYKTYpUpYeTCSI H OCHOBE (DU3MYECKMX TEOpMii M BKJIOY €T CJeayrolue
P 30edbl: H YYHBIM METOJ TO3H HUSI MPUPOIbI, MEX HUK , MOJIEKYJISIPH 51 (u-
3UK M TEePMOAWH MUK , 3JEKTPOAWH MUK , KojeO® HUSI U BOJHBI, OITHUK ,
crniely JIbH s TeOpUsl OTHOCUTEIbHOCTU, KB HTOB $1 (pU3UK , cTpoeHue BceneH-
HOM.
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MECTO KYPCA ®OU3NKWN B YHEBHOM IJIAHE

B coorBercTBUM ¢ O 3UCHBIM YYEOHBIM IUI HOM Kypcy (pU3MKU cCpemHeit
(TTOJIHOM) LIKOJIBI MPEeAIIecTBYeT Kypc (DU3NKU OCHOBHOM MIKOJBI (7—9 KJI CCHhI),
BKJTIOU IOIIMI 3JIEMEHT PHBIE CBEIeHUS O (PU3NUECKUX BEIWMIUH X U SIBICHUSIX.

H o1 me cpemHeil (ITOMHOI) IIKOJBI BO3MOXKHO M3ydeHHE OOYyY IOIIMMMCS
€CTEeCTBO3H HHUS MO0 (u3uKu H O 30BOM WIM YIIyOJIE€HHOM ypoBHe. M3yde-
HUe (GU3UKA H O 30BOM ypOBHE MOXET OBITh MPETyCMOTPEHO TIPU COCT BICHUM
YU4EeOHbBIX TUI HOB YHUMBEPC JBHOTO M COLM JbHO-3KOHOMMWYECKOro Mpoduiei,

T KXe MEIUKO-OMOJOTMYECKOr0 M 3KOJOTMYECKOrO H TP BJACHUIN €CTEeCTBEH-
HO-H y4yHoro npoduisi. M3ydeHue ¢GU3MKM H  YIIyOJIEHHOM YPOBHE MOXET
ObITh MPEIYCMOTPEHO TIPU COCT BJAGHUU YUeOHBIX TIIJI HOB (DUBUKO-M TeM -
TUYECKOTO, TEXHOJOTNYeCKOro (MHKEHEPHOIo) U €CTeCTBEHHO-H YYHOTO Mpodu-
JIEH.

JI HH g p 004 & Tporp MM TII0 (usukKe A O 30BOrO0 YPOBHSI COCT BJICH
n3 p cuér 136 ¥ 3 B rom oOydyeHust (o 2 4 B Hemenmo B 10 m 11 ki c-
¢ x); B riporp Mme yureHo 10% pesepBHoro BpemeHu. st yniyGIE€HHOTO ypOB-
Hs u3ydyeHUs (U3UMKKU Tporp MM p ccuuT H H 340 4 3 OB rom oOydeHUs
(mo 5 u B Hemenmo B 10 m 11 ki1 cc x); B mporp MMme yureHo 15% pesepBHO-
ro BpeMeHU. Pe3zepBHOE BpeMsl YUIUTENIb MOXKET WMCIIOIB30B Th IJIS YBEITWUICHUS
BpeMEHU H W3y4YeHWEe OTIENbHBIX TeM KypC (DU3UKM B 3 BUCUMOCTH OT IIO-
TpeOHOCTE Y4 IMUXCSI. YYUTBIB €T T KKe TOT (¢ KT, YTO pe JIbH S TIPOHOJI-
KUTEJIBHOCTh YYeOHOTO TOI BCETI OK 3BIB €TCsS MEHBIIIe HOPM THUBHOM.

PE3YJIbTATbl OCBOEHUA KYPCA ®U3UKU

JleaTenbHOCTh OOp 30B TEJIBHOU OPT HU3 IIMU OOIIETO OOp 30B HUS MpU 00-
yyeHUU (U3MKEe B CpelHeil IIKoJe AOJKH OBbITh H MP BJIEH H JOCTUXXKEHUE
00yY IOLIMMUCS CIASAYIOIIUX JIMYHOCTHBIX Pe3yJIbTATOB:

— YMEHME YMp BJSITb CBOEU IMO3H B TEIbHOHN NEATEIbHOCTHIO;

— TOTOBHOCTb M CITOCOOHOCTb K OOp 30B HHUIO, B TOM YMCJIe C MOOOp 30B -
HUIO, H TPOTSKEHUN BCEUl XXKM3HU; CO3H TEJIbHOE OTHOIIEHNE K HEePEPbIBHOMY
0o0p 30B HUIO K K YCJIOBMIO YCHEIIHOW MNpodEeCCHMOH JbHOW M OOIIECTBEHHOM
NesSITeIbHOCTH;

— YMEHME COTPYIHMY Th CO B3POCIBIM, CBEPCTHUK MU, AETBMM MJI IIIETO
BO3p CT B 0Op 30B TeJIbHOI, yUeOHO-UCCIECOOB TEIbCKOM, IMIPOSKTHON U APYTruX
BUI X HCSTETbHOCTH,

— ¢(hOpMUPOB HHOCTh MHUPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO P 3BUTHSI H YKU;, OCO3H HUE 3H YMUMOCTH H YKHU, BJI JEeHUS IOCTOBEp-
HO#t MH(MOPM LIMEH O TIePEIOBBIX MTOCTMKEHUSIX W OTKPBITHSIX MUPOBOM M OTeE-
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YeCTBEHHOM H YKW; 3 MHTEPECOB HHOCTb B H YYHBIX 3H HHSIX OO YCTpOMCTBE
MHUP ¥ OOIIECTB ; TOTOBHOCTh K H YYHO-TEXHUYECKOMY TBOPYECTBY;

— YYBCTBO TOPHOCTHA 3 POCCUMCKYIO (PU3MIECKYI0O H YKy, TYM HU3M,;

— TIOJIOKUTEJIbHOE OTHOIIEHWE K TPYyHy, LeJIeyCTPeMIEHHOCTD;

— DKOJIOTUYECK s KYJIBTYp , OepekHOe OTHOIIeHWE K POTHOW 3emiie, MpH-
pomHbIM Oor TcTB M Poccum M MUp , TTOHUM HHE OTBETCTBEHHOCTH 3 COCTOSI-
HUE TPUPOTHBIX PECYPCOB M P 3yMHOE MPUPOIOIOIb30B HUE.

MeTtanpeIMeTHbIMU  Pe3yJIbTATAMUA OCBOECHUS BBIIMYCKHUK MW CpeIHEN
LIKOJIbI TIPOTP MMbI 1O (PU3MKE SIBJISIIOTCS:

1) oceoenue peeynsimueHvIX YHUBEPCANbHbIX YUEOHbIX OeUCMEUIL:

— C MOCTOSITEJIbHO OTIPEeNessiTh 1ieJiu, CT BUTh U (DOPMYJIUPOB Th COOCTBEH-
Hble 3 1 U4 B OOp 30B TEJIbHON NESITEIbHOCTU W XKMU3HEHHBIX CUTY LMSX;

— OLIEHUB Tb pecypchbl, B TOM 4YHWCJIe BpeMsl U JIpyTMe HEeM TepU JIbHbIEe pe-
CypChl, HEOOXONUMBIE 51 NOCTUXKEHUs MOCT BJISHHOW p Hee 1Lenu;

— COIIOCT BJISITh MMEIOIIHUECS BO3MOXHOCTU U HEOOXOAUMBIE IS JOCTUXKE-
HUSI LU PEeCcypCHhl;

— OMpeaeNsiTh HECKOJbKO MyTell JOCTUXKEHUSI TOCT BJICHHOM LieNnu;

— 311 BTb I p METPbl U KPUTEPUU, MO KOTOPBIM MOXHO OIPEIEIUTh, YTO
11eJIb JOCTUTHYT ;

— COMOCT BJISITH TOJYYEHHBIU pe3yJabT T NESATEbHOCTU C MOCT BJIEHHOW 3 -
P Hee LEeJbIO;

— OCO3H B Tb IOCJIEICTBUSI JOCTUXEHHWS MOCT BJIEHHOU 1ieJIM B AESTEIbHOC-
TH, COOCTBEHHON XXM3HU U XXU3HU OKPYX IOLIMX JIIOACH;

2) oceéoeHue NO3HABAMENAbHbIX YHUBEPCAAbHbIX YUEeOHbIX OellcCmeEUll:

— KPUTHUYECKU OLIEHUB Th U UHTEPIIPETUPOB Th MHMOPM LIMIO C P 3HBIX MO-
3ULINN;

— p CHO3H B Tb U (PUKCUPOB Tb MPOTUBOPEUYNSI B UH(POPM ILIMOHHBIX UCTOU-
HUK X;

— WCIIOJIb30B Th P 3JMYHbIE MOJEJbHO-CXeM TUYECKUE CPEICTB [Jisl TIpe-
CT BJICHUSI BBISIBJEHHBIX B MH(MOPM IHUOHHBIX MCTOUHMK X TPOTUBOPEUMIA;

— OCYULIECTBJISITb P 3BEPHYTbIM MH(MOPM LIMOHHBIA MOUCK U CT BUTb H €ro
OCHOBE HOBbIe (YYeOHble U MO3H B TEIbHBIC) 3 1 4Yu;

— HUCK Tb U H XOAUTb OOOOIIEHHBIE CITOCOObI pElLIeHUS 3 1 Y;

— TIPUBOJUTH KPUTUYECKUE PrYMEHTHI K K B OTHOILIEHUU COOCTBEHHOTO Cy-
XKOEHUs, T K U B OTHOLUEHUU NEUCTBUN U CYXXIEHUIN APYroro 4ejaoBeK ;

— H JIM3UPOB Tb U MNPeoOp 30BBIB Tb MPOOJEMHO-NPOTUBOPEUYMBBIE CUTY-
L1u;

— BBIXOAUTb 3 P MKW y4yeOHOro MpeaMeT W OCYLIECTBIATh lieJieH Mp B-
JIEHHBI MOMCK BO3MOXHOCTU ILIMPOKOIO IEPEHOC CPEACTB M CIIOCOOOB Jeii-
CTBUS;
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— BBICTp UB Th HMHAWUBUAY JIbHYIO OOp 30B TEJIbLHYIO TP E€KTOPUIO, YIUTHI-
B s Orp HUYEHUS CO CTOPOHBI APYIMX Y4 CTHUKOB M DPECYPCHBbIE Orp HUYE-
HUS;

— 3 HUM Tb P 3HbI€ MO3UIIMU B MO3H B TEJAbHON NesATeIbHOCTU (ObITH yye-
HUKOM U yuutesieM; (hOpMYJUPOB Tb OOp 30B TEJIbHbI 3 MPOC U BBIMOJHSTH
KOHCYJIBT TUBHbIE (YHKIMU C MOCTOSITEJIbHO, CT BUTb Ipobjiemy U p OOT Thb
H 1 e€ pelleHUeM; YOp BJSITb COBMECTHOI IMO3H B TEJbHOU AEATEILHOCTBHIO U
MOIYUHSITHCS);

3) oceoeHue KOMMYHUKAMUBHBIX YHUBEPCAAbHBIX Y4eOHbIX OelicmeEull:

— OCYIIECTBJISITh AEJOBYI0O KOMMYHMK IIMIO K K CO CBEPCTHUK MU, T K U
CO B3pOCJbIMU (K K BHYTPU OOp 30B TEJIbLHOW Opr HU3 LIMM, T K U 3 €€ Ipe-
el MU);

— IpU OCYIIECTBJIEHUM IPYMIIIOBOM p OOTHI OBITh K K PyKOBOOMTEIEeM, T K U
YIEHOM IIPOEKTHOM KOM HABI B P 3HBIX POJisgx (FeHep TOpOM Haei, KPUTUKOM,
WCIOJHUTEIEM, IPE3CHTYIOIUM U T. [I.);

— P 3BEPHYTO, JOTMYHO M TOYHO U3J I Th CBOIO TOUKY 3PEHUSI C MCIIOJIb30-
B HMEM [OEKB THBIX (YCTHBIX U IMCHbMEHHBIX) SI3BIKOBBIX CPEICTB;

— P CIO3H B Th KOH(IMKTOI€HHBIE CUTY LIMM U MOPEOOTBP I Th KOH(MIMUK-
Thl OO WX KTUBHOU ( 3BI;

— COIJl COBBIB Th TO3UILIMU YJEHOB KOM HIbl B TMpolecce p OOTHl H 1 00-
IIUM TMPOAYKTOM/pelIeHUEM;

— TIPENCT BJSTh IMYOJMYHO pPe3yiabT Thl MHAWBUAY JIbHOM M T'PYNIIOBOM Aes-
TeJIbHOCTU K K Meped 3H KOMOH, T K W Tepel He3H KOMOW yIUTOpHUeid;

— ToAOUp Thb I PTHEPOB MJISl IEJOBOM KOMMYHUK LMW, UCXOAS M3 COOOp -
JKEHUI pe3yJbT TUBHOCTU B3 MMONEWCTBHUSI, HE JMYHBIX CUMII TUIA;

— BOCIIPUHUM Tb KPUTHMYECKME 3 MeY HUS K K pPecypc COOCTBEHHOIO p 3-
BUTUS;

— TOYHO U €MKO (pOPMYJIMPOB Th K K KPUTHUYECKHUE, T K U OHOOpPUTEIbHbIE
3 M€Y HUSI B Jpec APYTMX JIIOACH B p MK X JEJOBOW U OOp 30B TEJILHOW KOM-
MYHMK LIMM, U30er s Ipu 3TOM JIMUHOCTHBIX OLIEHOYHBIX CYXICHUI.

IIpenMeTHBIMM Pe3yJIBTATAMM OCBOCHUS BBIMYCKHUK MU CPEIHEN IIIKOJIbI
MPOTP MMBI MO (GU3MKe H 6 30BOM YPOBHE SIBIISTIOTCSI:

— ¢c(OPMUPOB HHOCTh MPENCT BJICHUI O 3 KOHOMEPHOW CBSI3M W ITO3H B -
€MOCTU SIBJISHUI TIpUpoabl, 00 OOBEKTUBHOCTM H YYHOIO 3H HHUS, O POJIU U
MecTe (PU3UKU B COBPEMEHHOW H YYHOH K PTMHE MUP ; MOHUM HUE poiau Pu-
3UKU B (DOPMUPOB HUM KPYyro3op U (DYHKIUMOH JIbBHOM I'P MOTHOCTU YeIOBEK
IUISE pelleHUsT TIp KTUYECKMX 3 1 4;

— BJI JCHUE OCHOBOIIOJ I IOIIUMU (PUUUECKUMHU TTOHSITUSIMHU, 3 KOHOMEp-
HOCTSIMU, 3 KOH MU M TEOPUSIMU, YBEPEHHOE TIIOJb30B HUE (PU3UYECKON Tep-
MUHOJIOTUEl U CUMBOJIMKOIA;




— ¢(OPMUPOB HHOCThb TMPEICT BIACHUU O (PU3MUECKOIl CYIIHOCTU SIBJICHUIA
npupoabl (MeX HMYECKUX, TEeIJIOBBIX, 3JEKTPOM THUTHBLIX M KB HTOBBIX), BUI X
M Tepum (BEIIECTBO U MOJe), OBMXKEHUU K K CIIOCOOE CYILIECTBOB HHS M TEPUU;
YCBOE€HHME OCHOBHBIX MAE MeX HUKHM, TOMHO-MOJIEKYJISIDHOTO YYEHUSI O CTpOe-
HUUM BEIIECTB , BJIEMEHTOB 3JIEKTPOOIVMH MUKU M KB HTOBOW (DM3MKM; OBJI ACHUE
MNOHATUMHBIM MIT P TOM M CUMBOJMYECKUM SI3BIKOM (DU3MKM;

— BJI JIeHUWE OCHOBHBIMM METOI MM H YYHOTO ITO3H HUS, HUCIIOJb3yeMbIMHU B
dusnke: H OIIOIEHUE, OIMC HUE, U3MEPEHME, SKCIIEPUMEHT; BJI JIeHWE YMEHM-
sIMAU OOp O TBHIB Th PE3YJABT Thl M3MEpPEHUI, OOH PYXMB Th 3 BUCUMOCTb MEX-
1y (GU3MYECKUMMU BEIUYUH MU, OOBSICHSITH MHOJYy4YEHHbIE pPe3yJbT Thl U Aed Th
BBIBOJIbI;

— BJI JIEHHWE YMEHUSMHU BbIIBUI Th I'MIOTE3bl H OCHOBE 3H HHUS OCHOBOIIO-
J T omux (QU3NYEeCKUX 3 KOHOMEPHOCTEeH U 3 KOHOB, IIPOBEPSTh UX DKCIEPU-
MEHT JIbHBIMU CPEIACTB MU, (OopMyJupysl LieJdb MCCIEIOB HUS; BII ACHUE yMe-
HUSIMU OIMUCHIB Tb U OOBSICHSITH C MOCTOSITEIbHO IPOBEAEHHBIE SKCIIEPUMEH-
Tbl, H JIM3UPOB Tb PE3YJbT Thl IIOJYYEHHOM M3 3KCIIEPUMEHTOB MHG(pOPM LIUH,
ONpeneisiTh JOCTOBEPHOCTh IIOJIyYEHHOIO pPE3YabT T ;

— YMEHHUE pelll Th MPOCThie (pU3MUecKue 3 I 4Mu;

— c(hOopMHUPOB HHOCTb YMEHMS IIPUMEHSTHh MNOJIyYEHHbIC 3H HUSI OIS O0b-
SICHEHUSI YCJIOBUI IIPOTEK HUSI (PU3NUYECKUX SIBJICHUU B IPUPOIAE M IJISI IIPUHSI-
TUS TIp KTUYECKUX PEIIeHUId B NMOBCEOIHEBHOM >KM3HMU;

— ITIOHMM HHue (PU3NYECKMX OCHOB WM IIPUHLMIOB aeiicTBUSI (p OOTHI) M -
IIUH M MeX HU3MOB, CPEACTB NEpPeABMKEHUS U CBSI3U, OBITOBBIX NHPHOOPOB,
MPOMBIIIJIEHHBIX TEXHOJIOTMYECKUX IPOLECCOB, BIUSHUS MX H OKpPYX IOIIYIO
cpeny; OCO3H HME BO3MOXHBIX IPUYMH TEXHOTCHHBIX M 3KOJOTMUYECKUX K T -
cTpod;

— chopMUPOB HHOCTh COOCTBEHHOW MO3MIIMU TI0 OTHOIIEHUIO K (usnye-
CKOM MH(MOPM LMY, MOJYyY €MOM M3 P 3HBIX MCTOYHMUKOB.

IIpeamMeTHbI€ Pe3yabTATBI OCBOCHMSI BBINMTYCKHUK MM CpPeIHEH IIKOJbI MpO-
Ip MMBI IO (pUu3MKe H VYIIyOJEHHOM YPOBHE HOJKHBI BKIIOY Th TPeOOB HUS
K pe3ylbT T M OCBOCHMSI O 30BOrO KypC M AOIOJHUTEIBLHO OTP X Tb:

— chopMHUPOB HHOCTb CUCTEMBbI 3H HMKM 00 o0O0OImMX (PU3NYECKUX 3 KOHO-
MEPHOCTSIX, 3 KOH X U TEOpUSIX M TIPEACT BIACHUHN o aeiicTBUU BOo BcermeHHoit
(¢pU3NUIECKUX 3 KOHOB, OTKPBITBIX B 3€MHBIX YCIIOBUSIX;

— oTp 60T HHOCTh yMEHHUSI MCCIEIOB Th U  H JIM3UPOB Th P 3HO-
0o0p 3HBIE (U3MUeCKHe SIBICHUS U CBOWMCTB OOBEKTOB, OOBSICHSTH Treopu3m-
yecKUe SBIIEHUST W TIPUHLMUIBI p OOTBI M X P KTEPUCTUKKU MPUOOPOB U
YCTPOWCTB;

— YMEHHUE pell Th CJIOXHBIE 3 1 4U;
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— BJI I€HHWE YMEHMSIMHU BBIIBUI Th T'MIIOTE€3bl H OCHOBE 3H HHS OCHOBOIIO-
JI T omux (GU3NYEeCKNX 3 KOHOMEPHOCTEHl M 3 KOHOB, IIPOBEPSTh MX DKCIEPH-
MEHT JIbHBIMU CPENCTB MU, (OPMYIUPYsST LiEAb MCCIASHOB HUS;

— BJ AGHME METOd MU C MOCTOSITEJIbHOTO IIJ1 HUPOB HUSI U IIPOBEIe-
HUST (QU3NYECKUX DOKCIIEPUMEHTOB, OMNWUC HUS W H JU3 IIOJIyYEHHOUM U3Me-
puTeJIbHOI MH(MOPM UM, ONpeAeiieHUs HOCTOBEPHOCTU ITOJy4YEHHOIO pe3yJib-
TT;

— chopMUPOB HHOCTb YMEHMWiI IIPOTHO3UPOB Tb, H JM3UPOB Th U Olie-
HUB Th IOCJIEICTBUSI OBITOBOM W IPOM3BOICTBEHHOM NESITEIbHOCTU YEIOBEK ,
CBSI3 HHOHM ¢ (PU3MYECKUMU TIPOLIECC MU, C TMO3MLMUN DKOJOTMYECcCKoil Oe3om c-
HOCTHU.
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COOEP>XAHUE KYPCA OU3UNKN

Ba3oBbIn ypoBeHb

DuU3NUKA M €CTeCTBEHHO-HAYYHBII METO NMO3HAHUS NMPHPOIBI

®uznk — ¢GyHI MEHT JbH S H YK 0 Tipupone. H ydHbIlf MeTom MO3H Hus.

Metonsl mcciaenoB HUsS GU3NIECKUX ABIeHUN. MomennupoB HUE (GU3NISCKUX
SBIeHU 1 TIporieccoB. H yunble ¢ KTBI m rumore3bl. Pusmyeckue 3 KOHBI U
TP HUIBI UX OpuMeHUMOCcTH. DPu3nMdyeckre TEOpUM W TPUHLMIT COOTBETCTBUS.
Ddusnyeckre BeTWIUHBL. [lorpenrHocT n3MepeHnit (U3NIeCKUX BeIMIUH. Poib
U MecTo (PU3UKU B (DOPMUPOB HUM COBPEMEHHON H YyYHOW K PTUHBI MUD , B
Mp KTUYECKOW NesITeNbHOCTH Jioneil. Pusuka u kKyssmypa.

Mexanuka

Ip HMIIBI TIPUMEHUMOCTH KJI CCHMYECKOil MeX HUKH. [IpocTp HCTBO M Bpems.
OTHOCUTETBHOCTh MeX HWYeCcKoro ABKeHUs. CucrteMbl oTcuér . CK JISIpHBIE U
BEKTOpHbIe (u3ndeckue BenuuuHbl. 1p exropus. Ilyte. Ilepememenue. Cko-
pocTh. YcKopenue. P BHOMepHOe M p BHOYCKOPEHHOE MPSIMOJIMHEITHOE ITBIIKE-
Hue. P BHOMepHOe ABUXEHUE IO OKPYKHOCTH.

B3 umonetictBue Ten. Asnenue uHepuuu. Cusn . M cc . MHepuu nbHbIE
cucteMbl OTCUYET . 3 KOHbI AUH MUKU HbloToH . Cunm  TskecTu, Bec, HEBECO-
MocTb. CuJibl YIPYrOoCTH, CUJIbI TpeHUs. 3 KOHBI: BCEMUPHOTO TsaroteHus, ['yK ,
TpeHust. HMcnoav3oeanue 3aK0H08 MEXAHUKU 015 O008CHEHUS O8UNCEHUS He-
becHbIXx men u 045 pazeumusi KOCMUYECKUX UCCAe008aHULI.

MMnynbe M Tepu JbHOW TOUKM W cUCTeMbl. MMIyabCc cuibl. 3 KOH COXp -
HEHUS UMIYJIbC . Mex Huueck s p 00T . MoliHOCTb. Mex HMYecK S dHEeprust
M TepHu JIbHOH TOYKM M CUCTEMbl. 3 KOH COXp HEHHS MeX HUYECKOW 2IHEpruu.
P GOT cCuIBI TSDKECTM M CUJIBI YIIPYTOCTH.

P BHOBecue M Tepu JbHOW TOYKU M TBEPHOTO Tea . MOMEHT CUIBL. YCio-
BUSI p BHOBecus. P BHoBecue xuakoctu U T 3 . I BieHue. Jleuscenue xcuod-
Kocmu'.

MonekynsapHasa ¢hu3uka u TepMOAMHAMHMKA

MonexkynsapHo-kuHetndeck s1 teopust (MKT) crpoeHust BemiectB U e€
SKCTIIEPMMEHT JIbHBIE [OK 3 TEIbCTB . TeluioBoe p BHoBecwe. AOCOTIOTH S
TeMIlep Typ K K Mep CpeaHeil KWHETUYEeCKON SHEpPruM TEIUIOBOTO BIKE-
HUSI 4 CTULL BellecTB . Moaenb mae JbHoro r 3 . Jl BiaeHue T 3 . ¥Yp BHeHUE

'TTynkTsl «P BHOBecHe XUIKOCTH U T 3 », «JIMH MUK JUIOKOCTH» OBLIM BKJIIOUCHBI B
I[IpuMepHYI0 OCHOBHYIO OOp 30B TE€JIbHYIO MPOrp MMY CpeaHero oOIero odp 30B HUS
B 2016 T.
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COCTOSIHMSI uAe JAbHOTO T 3 . ¥Yp BHeHue MenneneeB —Ki meiipon . I 30BbIie
3 KOHBI.

ATper THBIE COCTOSIHUSI BelllecTB . B3 MMHBIE IIpeBp IIeHMS XKUIKOCTU U T -
3 . Baaxucnocms 603dyxa. Mopenb cTtpoeHust kuakocteil. [ToBepxHocTHOe H -
TsekeHue. Kpucrt jummdeckue u1 MopdHBIE Tel .

BHyTpeHHsiss aHeprus. P 60T U Teruionepenq 4 K K CIIOCOOBI M3MEHEHUS
BHYTPEHHEN 3Hepruu. Yp BHeHUe TerjioBoro 0 i Hc . IlepBblit 3 KOH TepMOIM-
H Muku. HeoOp TuUMOCTb TeruioBbIX IpoueccoB. IlpuHuunsl nevictBust u KIT/I
TEIJIOBBIX M ILWH.

OCHOBBI 3JIEKTPOAUHAMUKH

DekTpudyeckue 3 pAnbl. 3 KOH COXp HEHMS DJICKTPUUYECKOTO 3 psid . 3 KOH
Kynon .

DnekTpuueckoe rmoJie. H Mpsok€HHOCT M MOTEHLM J1 3JIEKTPOCT TUYECKOTO
nosst. JIMHUM H NPSLKEHHOCTU M BKBUITIOTEHLM JIbHbIE MOBEPXHOCTU. [IpuHLIMIT
cyneprnosuuuu nojei. I[Iposoonuku u OusnreKmpuku 6 >1eKMmpuuecKom Hoe.
DnekTpoéMKocTh. KoHmeHC Top.

[ToctosiHHbIN aaekTpuyeckuii Tok. Cun  Tok . ComnportusieHue. I[locneno-
B TeJIbHOE U M P JIJICJbHOE COEAWHEHUE MPOBOAHUKOB. 3 KoH Jxoynsa—JleHIr .
DNeKTpOABMKYILL 1 cuil . 3 KoH OM ST IIOJIHOM Lenu. DJIEKTPUYECKUI TOK
B MPOBOMHUK X, BJEKTPOJMUT X, MOJYMPOBOOHUK X, T 3 X U B Kyyme. Ceepx-
npoeoouUMocme.

M rHutHOe moje. BekTop MHAYKUMM M THUTHOTrO IoJisl. JleficTBME M THMT-
HOTO TOJISI H TMPOBOTHMK C TOKOM M IBIMKYIIYIOCS 3 psKeHHYI0 4 cTtuity. Cui
Amnep wu cun JlopeHn . M rHUTHBIE CBOMCTB BEIIECTB .

SIBIeHMe 3J€KTPOM THUTHOM MHAYKUMHW. M THUTHBIM moTok. IIp Buio Jlen-
I . 3 KOH 3JEKTPOM THUTHOM WHIYKIIWUW. SBIeHMe ¢ MOWMHIYKIUK. MHIYyKTUB-
HOCTb. DJICKTPOM THUTHOE TI0JIe. DHepeust 34eKmpoMacHUMHO20 NOA.

Kojieoanust 1 BOJIHBI

Mex Huueckue kojed Hus. I pMoHuuyeckue kojed HuUsA. CBoOOmHBIEC, 3 TY-
X IOllMEe, BBIHYXXKIE€HHbIE KoyieO Hus. IIpeBp IIeHMs 3HEpruyd Mmpu KoJjied HUSIX.
Pezonanc.

DnexTpoM rHuTHble Kojaed Husa. Koned TeabHblii  KoHTYp. IlepemeH-
HBI DJIEKTPUYECKUI TOK. Pezonanc 6 anekmpuueckoil uyenu. Kopomkoe 3a-
MbIKAHUe.

Mex HMYeckWe BOJHBI. [IpomoibHBIE M TIomepedHble BOJNHBEL. CKOpPOCTh U
IUIMH  BOJIHbL. Mumepghepenyus u ougpaxkuyus. Duepeus 604HblL. 38yKoGble
BOJIHbL.

DeKTpOM THUTHbIE BOJHBI. CBOMCTB 3J€KTPOM THUTHBIX BOJH. JIu M 30HBI
3JIEKTPOM THUTHBIX M3JIYYEHUU M UX Mp KTUYECKOe MpUMeEHEHHe.
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Ontuka

IeomeTpuueck g ontuk . CKOpPOCTh CBET . 3 KOHBI OTP KEHUSI U IIPEIOM-
JeHust cBeT . @OpMyT TOHKO# JUH3BI. BOJIHOBBIE CBOWMCTB CBET : JUCIIEPCHSI,
uHTepdepeHIrs, TUdp KLU, MOJISIpU3 LIHS.

OCHOBBI CHENMAJILHON TEOPHMH OTHOCHUTEJIHbHOCTH

ITocTyn THI TeOpUU OTHOCUTETBHOCTU M CIEACTBUS U3 HUX. IHB puM HTHOCTH
MOIYJISI CKOPOCTH CBET B B KyyMe. DHeprus mokos. CBs3b M CCHl M DHEPTUH
CBOOOMHOI Y CTHIIBI.

KBanToBas ¢u3zuka. @Puzuka aToMa M aTOMHOIO siZipa

Tunmorez M. Iln HK . DoTtosnekTpuyeckuii 3pdekr. OnbiTel CTONETOB . 3 -
KOHBI (poToaddekT . ¥Yp BHeHue DitHmTeiiH . MotoH. KoprycKynsipHO-BOJIHO-
Boii my nusM. Coomuouwernue Heonpedeaénnocmeil leiizenbepea.

Iln Her pH 9 Momenb ToM . OOBSICHEHHE JIMHEHY TOTO CIIEKTP BOIOPOI,
H OCHOBE KB HTOBBIX MOCTYJ1 TOB bop .

CocT B U CTpOE€HME TOMHBIX sAep. DHeprusi CBSI3M TOMHBIX suep. Bumbl
p IMO KTUBHBIX MPEBp IEHUN TOMHBIX smep. 3 KOH p OUO KTUBHOTO P CIT -
o . Snepusie pe xkuuu. lenH s pe xuus geneHus sanep. Ilpumenenue s0epHoil
SHepauu.

DneMeHT pHbIe U CTUIBI. DYHI MEHT JIbHBIE B3 MMOICUCTBHUSI.

Crpoenne BceneHHoii

CoNHEeYH g CUCTEM : TJI HeThbl U M Jble Tell , cucteM 3emiusa—JIlyH . Crtpo-
enue u 3Bomounsa ConHu U 3BE3n. Kin ccuduk ums 3BE3n. 3BE3ObI M MCTOY-
HUKU UX DHEPrUM.

I' 1 xtuk . CoBpeMeHHbIe MPEACT BJICHUSI O CTPOSHUU M 3BojoLuu BceneH-
HOI.

YrnyOGnéHHbIN ypoBeHb

DU3NKA M €CTeCTBEHHO-HAYYHBII METOH NMO3HAHUSA NMPHPOIBI

®duznk — (GyHI MEHT JIbH S H YK O Tipupoae. H yIHBIN MeTom MO3H HUS
Mup . B3 umocBs3b Mexny GU3MKON U APYTUMU €CTECTBEHHBIMU H YK MU. Me-
TOOBI H YYHOTO WCCJIEOOB HUSA (PU3MUECKHMX sTBIcHUI. DU3NdecKre BEIUINHBI.
[TorpenmrHOCT M3MepeHU (U3NYECKUX BEIWYUH. MOIOEIMpPOB HUE SIBICHUNA W
MIPOIIECCOB TPUPONBL. 3akoHomepHocmb U cayqainocms. OU3MIecKre 3 KOHBI
U TP HULBI UX TpuMeHUMOcTH. Dusmueckre TeOpru M MTPUHIIMIT COOTBETCTBHUSI.
Ponb u mecto pusuku B GOpMUPOB HUM COBPEMEHHOW H YYHOW K PTUHBI MU-
p , B NP KTUYECKOU AesATeIbHOCTU Jioneil. Puzuka u xyremypa.
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Mexanuka

IMpenMeT M 3 O Y KJI CCHMYECKON MexX HMKU. KmHeM THYecKme X p KTepu-
CTUKU MeX HMYECKOro JBMXXeHUs. Mopaenu Ten v aBUXeHMi. [IpocTp HCTBO u
BpeMsi. OTHOCUTEIbHOCTh MeX HUYeckoro nBuxkeHus. Cucrtembl orcuéTt . CK -
JIIPHbIE U BEKTOpHbIe (hbudnueckue BeauuuHbl. Tp extopus. [lyts. Tlepemernie-
Hue. CKopocTbh. YckopeHue. P BHOMepHOe M p BHOYCKOPEHHOE MpPSIMOJIUHEH-
Hoe aBuxkeHue. CBoOOmHoe m JeHue Tea . P BHOMepHoe ABUKEHUE TOUKM I10
OKpyxXHOCTU. [locmynamenvHoe u épauwjamenvHoe dsudicerHue meépooco mead.

B3 umoneiictBue Ten. SBneHue uHepuuu. Cun . M cc . MHepuu JbHbIE
CUCTEMBbl OTCYET . 3 KOHbI AMH MMKU HpioToH . Cui  TsSXKecTu, BeC, HEBECO-
MoOCTb. CuUJIbl YIPYTOCTU, CUJIBI TPEHUsI. 3 KOHBI: BCEMUPHOTO TiaroteHus, [yk ,
cyxoro TpeHus. Mcrnonb30B HUE 3 KOHOB MeX HUKH IJISI OOBSICHEHUSI TBUXKCHMS
HEOECHBIX TeJl U JUISI P 3BUTHUS KOCMMYECKUX WCCIENOB HUM. Heaenus, Habao-
daemvle 8 HEUHEPUUANbHBIX CUCEMAX OMmc4émd.

WmMnyabe M Tepu JIbHOM TOYKM M CHCTEMBI Tel. 3 KOH M3MEHEHUS U COXp -
HEeHMs uUMOyiabc . P 60T cuibl. Mex HuYeCK s dHEpPrusi M Tepu JIbHOM TOYKU
W CHUCTEMBI. 3 KOH M3MEHEHMS M COXp HEHUsS MeX HHMYEeCKOl SHEpruu.

Jlunamuka epaujamenbHo20 08UIICCHUS aDCOAOMHO MeEEpJo2o mend.

P BHOBecue M Tepu JbHOW TOUYKM M TBEPAOro Tea . MOMEHT cuibl. Ycio-
BUSI P BHOBeCUSI TBEPAOIO Tel B MHEPLM JIbHOU cucteMe OTCYET . P BHoBecue
KUAKOCTU U T 3 . JI BaeHue. Jleusxcenue xcudkocmeil u eazoe. 3aKOH coxXpa-
HeHus SHepeuu 6 OUHAMUKe JHCUOKOCHuU'.

MonekyasipHasa ¢pu3uMKka M TepMOIUHAMMKA

OcHOBBI MOJIeKyJIsIpHO-KUHeTu4Yeckoil Teopun (MKT) u TepMOauMH MUKM.

DKcnepuMeHT JibHble 0K 3 TeJbcTB MKT. AOGCOMIOTH 51 TeMIiep Typ K K
MEp CpenHel KMHETUYECKOW IHEPIMU TEIUIOBOTO NBUXKEHUS 4 CTHUI[ BELIECTB .
Mogens uae apHoro T 3 . I BaeHue T 3 . CBA3b MEXIy 1 BJICHUEM U CpeaHeit
KMHETUYECKON IHEPrueil MOCTYIl TEJIbHOTO TEMJIOBOIO IBMXXKEHUS MOJEKYJ Wie-
JIbHOTO T 3 . Mojenb ulie JIbHOTO T' 3 B TEPMOAMH MMKE: yp BHeHUe MeHue-
jneeB —Ku1 meipoH , BBIp K€HME JISI BHYTpeHHEH sHepruu. 3 KOH JI JIBTOH .
I' 30Bble 3 KOHBI.

Arper THhle cocTtosgHus BemlecTB . D 30Bbie mepexonbl. IIpeoOp 30B Hue
sHepruu B (@ 30BbIX mepexon X. H chillleHHbIe U HEH ChIllleHHbIe M pbl. Bia x-
HOCTb BO3ayX . Mogaenb cTpoeHus:i Xxuakocteil. IToBepXHOCTHOE H TSKEHMUE.
CMm umB HMe W HecM umB Hue. K mmuisipel. Mopenab CTpoeHusI TBEPOBIX Tell.
Mexanuueckue ceoiticmea meépovix men. Kpuct nnuueckue 1 MopdHbIe Tl .

'TlynkTsl «P BHOBecHe KUIKOCTH U T 3 », «JIMH MUK JUIOKOCTH» OBLIM BKJIIOUECHBI B
IIpuMmepHYI0 OCHOBHYIO OOp 30B TEJIbHYIO MHPOrp MMY CpeOHEro oOIIero odp 30B HMS
B 2016 .
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Buyrpennsisi sHepruss. P 60T wum Temsomepem 4 K K CIIOCOOBI M3MEHEHMS
BHYTpeHHell sHepruu. [lepBBIif 3 KOH TepMOIWMH MHWKU. Anu © THBIM Ipoliecc.
HeoOp TuMoOCTb TeruioBbix mpolieccoB. BTropoil 3 koH TepmonuH muku. [Ipe-
00p 30B Hus sHeprun B TermaoBbix M muH X. Hukn K prHo. KIII TteruroBoit
M IIMHBIL. DKOJOTMYeCcKHe MpoOJeMbl TEIIOIHEPTeTUKM.

OCHOBBI 3JIEKTPOIUHAMUKH

IIpenmMer u 3 1 YU 2AEKTPOAMH MHMKH. DJIEKTPUYECKOE B3 MMOACUCTBUE. 3 -
KOH COXp HeHHs sjaekTpuyeckoro 3 psan . 3 xoH Kymon . H mpsck€éHHOCTE 1
MOTEHILM J1 BJIEKTPOCT TUYECKOTo IoJisd. [IpuHLMI CyNeprno3uliui 3JIeKTpude-
ckux mojieii. P 3HoCTh moTeHIU J10B. [IpOBOTHUKN U AUSICKTPUKUA B 3JIEKTPO-
CT TUYECKOM Mojie. DJIEeKTpruuecK s1 €MKOCTh. KOHIEHC TOp. DHeprust 3JaeKTpu-
YeCKOTO MOJIs.

I[MocrossHHEbIl snekTpudyeckuii ToK. Cuy  TOK . DJIEKTPOABMXKYIL S CUJI
(BAC). 3 koH OM IST MOJHOW 3JIEKTPUYECKON Henu. DISKTPUUECKHIl TOK B
MET JII X, JIEKTPOJUT X, TOJYMPOBOAHUK X, T 3 X U B KyyMe. [1i1 3m . Daex-
mpoauz. TlonynpoBogHUKOBBIE NpUOOpPLI. Ceepxnposodumocme.

M rHuTHOe 1ojie. BeKTOop M THUTHON WMHAYKUUU. [IpUHLMIT Cyreprno3uiuu
M THUTHBIX Mojieii. M THUTHOE MoJie TIPOBOAHUK C TOKOM. JlelicTBUe M THUT-
HOTO TIOJISI H TIPOBOAHUK C TOKOM M JBVIKYLIYIOCSI 3 PsDKeHHYIO 4 ctuiy. Cui
Amriep u cun JlopeHi .

IToTok BEeKTOp M THUTHOW MHAYKUMU. SBICHUE 3JIEKTPOM THUTHOW WHAYK-
muu. IIp Buio JleHl . 3 KOH 2JeKTpOM THUTHOM uHAyKiuu. DC MHIyKIUN
B IBWKYIIMXCSI TIPOBOAHUK X. SIBJIeHUME ¢ MOMHAYKLMU. MHIYKTUBHOCTh. DHEp-
IUsl 3JIEKTPOM THUTHOTO TI0JIs. M THUTHBIE CBOICTB BEIIECTB .

Kosie6anust 1 BOJIHBI

Mex Hu4Yeckue Kojied HUsl. AMIUIMTYH , NEpUod, 4 CToT , ¢ 3 Kojaed HUid.
IlpeBp 1meHUsI 3HEPrUM MOpU KoJieO® HUSIX. BblHYicOeHHble KoaebaHnus, pe3o-
HaHc.

DJIEKTPOM THUTHBIE Kojieb Hus. Kojied TenbHBIE KOHTYp. CBOOOIHEBIC 3JIEK-
TPOM THUTHbIE KOJeO HUsI. BbIHYXXIEHHbIE 3JIEKTPOM THUTHBIE KOJIEO HUS.
Pe3on Hc. IlepemeHHbIli TOK. KOHOEHC TOp M K TYHIK B ILIeNM IEPEMEHHOIO
TOK . Dnemenmapuas meopusi mpancghopmamopa. IlpousBoacTBo, nepen 4 u
MOTpeOJICHUE 3JIEKTPUIECKO SHEPTUU.

Mex Huueckue BoJiHBI. [lomepeyHble M MPOOOJIbHBIE BOJIHBIL. DHEPIUsl BOJ-
Hbl. UHTepdeperHnns n audp KOs BOIH. 3BYKOBBLIE BOJIHBI.

DJIeKTpoM THUTHOe I1ojie. BuxpeBoe ajiekTpuyeckoe moje. DJIEKTPOM T'HUT-
Hble BOJHBI. CBOIMCTB 3JIEKTPOM THUTHBIX BOJH. /1 I1 30HBI 2JIEKTPOM THUT-
HbIX M3JIYy4YeHUN U MX Op KTudyeckoe npumeHeHue. [IpuHUMIIBI P JUOCBSI3U U
TeJeBUuaeHUsI. P 3BUTHE CPENCTB CBSI3U.
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OnrTuka

leomeTpuueck s ontuk . IlpsiMOnMHEIHOE p CHPOCTp HEHUE CBET B OIHO-
ponHOI cpene. 3 KOHBI OTP KEHUS W IMpeaoMJIeHUs1 cBeT . [lomHoe OTp KeHue
ceer . MopMyn TOHKOW JIMH3BIL. ONTHUYECKUE TPUOOPHI.

Ckopoctb cBeT . BomHoBwie cBoiictB cBeT . Jlucmepcusi cBer . MHTEp-
depenuus cser . KorepentHocTth BomH. Jdudp kuus ceer . [lomsgpus uwms
CBeT .

Bunbl usnydyenuii. Cnexkmpot u cnekmpanvustii anaius. Ip KTuyeckoe mpu-
MEHEHME DJIEKTPOM THUTHBIX M3Jy4EHUIA.

OCHOBBI CHENHMAJIBLHOIl TEOPUH OTHOCHUTEIBHOCTH

WHB pu HTHOCTH MOIYJSI CKOPOCTH CBeT B B KyyMme. [IpWHIIUIT OTHOCH-
TeTbHOCTH DiHIITeWH . [Ipocmpancmeo u épemsi 6 CHeuUuanbHOU meopuu
OMHOCUMENbHOCMU. DHepeus U UMNYAbC c80000HOU uacmulvl. CBSI3b M CChI
W SHEPTMU CBOOOMTHOW U CTUILI. DHEpPrusl MOKOS.

KBanToBast (puzuka. Pu3MKa aToMa M aTOMHOIO SApa

IlpenmeT u 3 O 4Yu KB HTOBOM (PUBUKHU.

TennoBoe u3nydeHue. P crpeneneHue sHEprum B CIIEKTpe OCOMIOTHO 4YE€p-
Horo Ten . Tunmore3 M. Iln HK o kB HT X. DoroapdexT. OnbiThl A. I. Cro-
JIETOB , 3 KOHBI (poToa(dekT . Yp BHeHHe A. DUHIINTEHH 11t poTtoaddexT .

®oton. Tumores ne bpoiid 0 BOMHOBBIX CBOMCTB X U cTUIl. Koprmycky-
JIIpHO-BOJIHOBOM Ay Ju3M. CooTHollleHUue HeomnpenejéHHocTelr [eizeHoepr .
I Bnenue cBeT . Onotmor I1. H. Jlebedesa u C. H. Basunosa. /lugppaxyus
2/1eKMPOHO8.

Monenu ctpoeHusi ToM . OnbIThl Pedepdopn . T HeT pH g Monenb cTpoe-
HUust ToM . OOBbsSICHEHUE JIMHENY TOTro CIMEKTP BOAOPOA H OCHOBE KB HTOBBIX
nocty1 ToB bop . CHOHT HHOE U BBIHYKIEHHOE H3JyYeHUE CBET .

CocT B U cTpoeHMe TOMHBIX saep. M3oronbl. AnepHble cribl. JedekT M c-
Cbl. DHEPIusl CBSI3UM TOMHBIX SAEp.

P nno xtuBHOCTL. Buabl p AMO KTUBHOTO M3JIydyeHHUsI. 3 KOH p IMO KTUB-
HOTo p cm 1 . SlgepHble pe KIIUMM, pe KIMU AeJeHUs U cuHTte3 . llemH g pe k-
us nejieHus: saep. SAnepH s sHepreTuk . TepMosimepHblii cuHTe3. [IpumeHeHue
SAepHOU sHepruu. buonoeuueckoe Oeiicmeue paouoaKkmu8HbIX U3AYHEHUIL.

DneMeHT pHbIe U CTUIBI. DPYHI MEHT JIbHBIC B3 MMOIEHCTBUS. Vckopumenu
INEMEHMAPHBIX YACMULY.

Crpoenne BceneHHoii

ITpuMeHUMOCTh 3 KOHOB (DU3UKU IS OOBSICHEHUS] MPUPOABl KOCMUYECKUX
00bekToB. CoJIHEYH s cUCTeM . 3BE3Ibl MU MCTOYHUKHU ux sHepruu. Ki ccudu-
K uus 3B€3a. DBomouus ConHIT M 3BE3.
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I' mn xtuxk . [dpyrue 1 1 Ktuku. IIpocTp HCTBEHHO-BpEMEHHBIE M CIIT OBI
H Omon emoii Bcemennoii. Ilpenct BneHue o0 sBomouuu BcenenHoil. 7émnas
mamepuss U MmEMHAsL SHepeusl.

IlpumepHbBIid MepedyeHb MPAKTHYECKMX M JIAOOPATOPHBIX PadoT

IIpsiMble U3MEpPEHUSI:

— u3MepeHHe MTHOBEHHOI CKOPOCTU C WCIIOJIb30B HUEM CEKYHIOMEpD WJIU
KOMIIBIOTEp C I TYMK MU;

— Cp BHeHHE M cC (II0 B3 MUMOJEHCTBUIO);

— M3MepeHue CUJI B MeX HUKE;

— M3MEepeHHue TeMIlep TYpbl XUIKOCTHBIMU U LMU(MPOBLIMU TEPMOMETD MU,

— OLIEHK CWJI B3 UMOIEHCTBUS MOJEKYJT (METOOOM OTPhIB K II€Jib);

— BKCHEPUMEHT JIbH s MpoBepK 3 KoH [leii-Jllocc K (M3MepeHUe TepMoO-
JIUH MUYECKUX I P METPOB T 3 );

— u3mepenne DJIC MCTOYHUK TOK ;

— ompenejeHnue nepuon  oO0p IeHMs NBOMHBIX 3BE3N (ITO MeY THHIM M Te-
pu 1 M).

KocBeHHBIE M3MepeHUs:

— U3MepeHUe YCKOPEeHWUSs;

— UW3MepeHUe YCKOPEHUsI CBOOOMHOTO M JCHUS;

— ompeneneHne dHEPTUM U UMITYJIbC TI0 TOPMO3HOMY IYTH;

— UW3MepeHUe YNeTbHOW TeIUIOTHI TUI BICHUS JIBI

— U3MEpeHWe H MPSKEHHOCTM BUXPEBOTO SJEKTPUYECKOTro Mojst (TIpu H -
OJIIONEHNY 3JIEKTPOM THUTHOW WHIYKIIAM);

— H3MEPEHUE BHYTPEHHErO COMPOTUBJICHUSI UCTOUHUK TOK ;

— OIpeaeNneHNue MoK 3 Tesisl MPEJOMJICHUST CPEelbl;

— u3MepeHue (hOKyCHOIO P CCTOSIHUSI COOMp IONIEi U P CCeUB IOIIEH JIMH3;

— OIpeaeneHue MIMHbBI CBETOBOW BOJIHBIL;

— OUEHK WHGOOPM LUOHHON EMKOCTU KOMIT KT-Auck (CD);

— OmpeleeHre UMITYJbC W DHEPTUM 4 CTULBI MPU ABUKEHUU B M THUTHOM
nosie (mo ¢ororp dusim).

H omonenus:

— H OofcHUEe MeX HUYECKUX SBJICHWM B WHEPIM JbHBIX M HEWHEPHU Jb-
HBIX CHCTEM X OTCYET ;

— H OIfoIeHNe BBIHYXKIEHHBIX KoJied HHMI M pe30H HC ;

— H OmoneHue audaoysuu;

— H OJIfoIeHUEe SIBICHUST 3JEKTPOM THUTHOM WHIYKIINW,

— H OJIIoIeHNe BOJTHOBBIX CBOMCTB CBeT : qudp KWW, MHTepepeHIINHN, TT0-
JISIpU3 111MU;
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— H 6J'IIO,Z[CHI/I6 CIICKTPOB,
— BCUYCPHHUE H 6.]'HOJICHI/IH 3Bé3,£[, HYHBI W MJI HET B TEJIeCKOIl WU OWHOKIIb.

HcciienoB Husi:

— MCCIEeAOB HUE P BHOYCKOPEHHOIO JIBMXEHUS C MWCIOJIb30B HUEM 3JIeK-
TPOHHOTO CEKYHJIOMEP WU KOMIIBIOTEp C I TYUK MU;

— WCCJIENOB HUE JBMXKEHMS Teld , OPOLIEHHOIO0 TOPU3OHT JIbHO;

— MWCCJIENOB HUE LIEHTP JIbHOTO Y1 P ;

— WCCeNOB HUE K YEHUS LWJIMHAP MO H KJIOHHOHN IJIOCKOCTH;

— HCCeNOB HUE OBMXKEHUSI OpOyHOBCKOW 4 ctumbl (1mo tpek M Ileppen );

— WCCIeNOB HUE M30MPOLIECCOB;

— MCCJIEIOB HUE M30XOPHOIO IPOLECC U OLEHK  OCOJIOTHOTO HYJIS;

— MWCCJIEIOB HUE OCTbIB HUSI BOIBI;

— MUCCJIe0B HUME 3 BUCUMOCTU H TIPSDKEHUSI H  TIOJIOC X MCTOYHUK TOK
OT CUJIbl TOK B lIETH;

— MWCCEN0B HUE 3 BUCUMOCTU CWJIBI TOK 4epe3 J MIIOYKY OT H MPSDKeHUS
H Hei;

— MCCJEAOB HUE H TPeB HUsS BOIbl H TPEB TeleM HEOOJbIION MOIIHOCTH;

— MWCCJIEOB HUE SIBJEHUS 3JEKTPOM THUTHOW WHAYKIIWW;

— MWCCJENOB HUE 3 BUCUMOCTU YIJI TIPEJIOMJIEHUS OT Y 11 JIEHUS;

— HCCJIEIOB HUE 3 BUCUMOCTU P CCTOSIHUS JIMH3bI 10 U300p XEHUs OT p C-
CTOSIHUS JIMH3bI A0 MpPENMET ;

— MCCJIEAOB HUE CIIEKTp BOAOPOIN ;

— HCCJeA0B HUE NBUXKEHUS ABOMHBLIX 3BE3M (IO MeY THHIM M TepHU J M).

[IpoBepK TUIIOTE3:

— TIpM ABVKEHUM OpPYCK TII0 H KJIOHHOM IIOCKOCTH BpeMsl IepeMelleHUs
H OIpedeéHHOe p CCTOsSIHHME TeM OoJjblle, 4yeM OOoJIbllie M cC OpycK ;

— MpU IBUKEHUU OPYCK IO H KJIOHHOM IIOCKOCTU CKOPOCTb MPSIMO IpO-
MOPLUMOH JIbH IyTH;

— MpHU 3 TYX HUM KoJIeO HUW MIUUIMTYD OOp THO IPOIIOPLIMOH JIbH Bpe-
MEHU;

— KB Ip T CpeOHEro mepeMelleHus] OPOYHOBCKOM YU CTHUIIbI IIPSIMO IIPOIIOP-
LMOH JIeH BpeMeHU H OmogeHus (o Tpek M IleppeH );

— CKOPOCTb OCTBHIB HMS BOAbI JIMHEHHO 3 BUCUT OT BPEMEHM OCTHIB HUS,

— H TIpsDKEHHUE IIPU II0CIEAO0B TEJbHOM BKIIIOUEHUM JI MIIOYKHM W PE3UCTOP
HE P BHO CyMME H IIPSDKEHUI H JI MIIOYKE U PEe3UCTOpE;

— YIOJI IIpeJIOMJICHMS MpPSIMO MHPOIOPLMOH JIEH YIIy I IeHUS;

— IIpU TJIOTHOM COSOWHEHUM NOBYX JIMH3 MUX OITUYECKME CHJIBI CKJI JIbIB -
IOTCSI.
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KOHCTpyMpOB HHME TeXHWYECKMX YCTPOMCTB:

— KOHCTPYMPOB HHE H KJIOHHOW IIOCKOCTH C 3 A HHbIM KIIJ;

— KOHCTPYMPOB HHE DPBIY XKHBIX BECOB;

— KOHCTPYUPOB HUE H KJOHHOH TIJIOCKOCTH, MO KOTOPOM OPYCOK IBUXETCS
C 3 1 HHbIM YCKOpPEHUEM;

— KOHCTPYMPOB HHUE BJIEKTPOABUT TeJsl;

— KOHCTPYMPOB HHUE Tp HCHOpPM TOp ;

— KOHCTPYMPOB HHUE MOJEIU TEJIECKON WIM MUKPOCKOI .
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MIAHUPYEMBbBIE PE3YJIbTATDI
U3YYHEHNA KYPCA OU3UKU

B pesynsr Te u3ydeHUs Kypc GU3NKM H YPOBHE CpPETHEro o6Iero oobp -
30B HMSI BBIITYCKHUK H__0 30BOM VpPOBHE H YYUTCS:

— OOBSICHSITHL H MpUMEp X poJib U MecTO (U3UKU B (POPMUPOB HUU CO-
BPEMEHHOI H YYHOU K PTUHBI MUDP , B P 3BUTUMU COBPEMEHHOIN TEXHUKU U TeX-
HOJIOTUIA, B MpP KTUYECKOU AESITEIBLHOCTU JIIOJLIA;

— JIEMOHCTPUPOB Thb H TIpUMEP X B3 HMMOCBSI3b MEXAy (PU3MKON U APYrUMU
€CTECTBEHHBIMU H YK MU,

— YCT H BJIMB Th B3 MMOCBSI3b €CTECTBEHHO-H YYHBIX SIBICHUNA M TpUMe-
HSITb OCHOBHbIE (DU3MUYECKME MOMAEIM ISl UX ONMUC HUSI U OOBSICHEHUS;

— MUCMOJIb30B Thb HMHMOPM 110 (HUKMYECKOTO COAEPX HUS MPU PEUICHUU
YUEOHBIX, TP KTUYECKUX, MPOEKTHBIX M MCCIEOOB TEJbCKUX 3 1 4, MHTETPUPYS
UHOOPM LIMIO U3 P 3JMYHBIX UCTOUHUKOB U KPUTUYECKU €€ OLIEHUB S;

— p 37IMY Tb M YMETb HCIOJBL30B Th B yU4eOHO-MCCJIEIOB TEIHCKON IeATENb-
HOCTM METOIBl H YIHOTO TO3H HUs (H OJNIomeHue, ONMMC HUE, U3MEPEHHUE, IKC-
MEPUMEHT, BBIIBUKEHUE TUMOTE3bl, MOACIMPOB HUE U T. A.) U (POPMBI H YIHOTO
mo3H HUA (¢ KThI, 3 KOHBI, TEOPUM), AEMOHCTPUPYSI H TIpUMEp X WX POJIb M
MECTO B H YYHOM TIO3H HWWU;

— BBIMOJHSATh MpPsSIMble M KOCBEHHbIE M3MepeHUsl (U3NUECKUX BEIMYUH, BbI-
Oup s u3MepuTeIbHbIE MPUOOPHI C YYETOM HEOOXOIUMOUM TOUYHOCTU U3MEPEHU,
U1 HAPOB Thb XOJI M3MEPEHMUi, MOoJy4Y Tb 3H YEHHE U3MEpsIeMOUM BEJIMYMHBI U
OLIEHUB Th OTHOCHUTEIBHYIO MOTPEIIHOCTh MO 3 J HHBIM (DOpMysI M;

— TIPOBOAUTH MCCAENOB HUSI 3 BUCUMOCTEH MexXay (U3NUYECKUMU BEIUYU-
H MU: BBIIOJHSTh U3MEPEHUS, H OCHOBE MCCIIEJOB HUSI OMPEACHsiTh 3H UEHUS
I P METPOB, X P KTEPU3YIOIIUX 1 HHYIO 3 BUCUMOCTb MEXIy BEIUYMH MU, U
JeJ Th BBIBON C YYETOM MOTPEIIHOCTE M3MEpEeHMUId;

— HCIIOJB30B Th ISl OMWC HUS X p KTep MPOTeK HUST (PU3UYECKUX IIPO-
1eccoB (pu3nyecKue BEJIUMYUMHBI U JEMOHCTPUPOB Th B3 MMOCBSI3b MEXIY HUMMU;

— MWCIIONB30B Th UISI ONMKUC HUS X p KTep TPOTeK HUS (PU3MIECKUX IIPO-
eccoB (pU3UYECKHE 3 KOHBI C YYETOM Ip HUIL MX MPUMEHUMOCTU;

— pemI Tb K YeCTBEHHBIC 3 1 YM (B TOM YHUCIE M MEXIIPEIMETHOTO X P K-
Tep ). MCHOJNB3ysd Moaelu, (U3NJecKrue BEIWIYMHBI U 3 KOHBI, BBICTPp UB Tb
JIOTUYECKUE IIETTOYKN OOBSICHEHMST (DOK 3 TEIHCTB ) TMPEMIOKEHHBIX B 3 T 9 X
MPOLECCOB (SIBJICHUIA);

— peul Tb p CYETHBIE 3 T UM C SIBHO 3 ]I HHOW (PU3MYECKO MOAENblo: H
OCHOBE H JIU3 YCJOBMS 3 Il UM BBIAEISATb (DU3UUYECKYIO MOAEIb, H XOAUTh (hU-
3UYEeCKUE BEJIUUYMHBI U 3 KOHbI, HEOOXOAUMbIE U AOCT TOUHBIE ISl €€ pelleHuUsl,
MPOBOAUTH P CUYETHl U OLEHUB Tb MOJYYEHHBIA DPE3YIBT T;
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— YUUTBIB Th TP HUIBI MPUMEHUMOCTU HW3YUYEHHBIX (PUIMUYECKUX MOJeIen
MpU pelieHuru (PU3NYECKUX U MEXIPEAMETHbIX 3 1 Y;

— WCIIOJIb30B Th MH(MOPM LIMI0O U MPUMEHSITb 3H HUSI O TIPUHLMUIT X P OOTBI
W OCHOBHBIX X P KTEPUCTUK X M3YYEHHBIX M IIIAH, TPUOOPOB W NIPYTUX TEXHU-
YEeCKHUX YCTPOMWCTB IS pelleHUs] Mp KTUUECKUX, YyUeOHO-MCCIEAOB TEIbCKUX U
MPOEKTHBIX 3 1 Y;

— WCIIOJIL30B Th 3H HUSI O (PU3MYECKUX OOBEKT X U TPOLECC X B MOBCEIHEB-
HOM XW3HM 1T oOecrieyeHusi 6e30M CHOCTU IpU OOp IIEHWU ¢ MpUdOp MU U
TEXHUYECKMMHU YCTPOMCTB MU, JJII COXP HEHUS 3[I0POBbSl U COOJIOAEHUS HOPM
9KOJIOTUYECKOTO TOBEAEHUSI B OKPYX IOIIEU cpene, Ui MPUHSITUS PELIeHUN B
TMOBCEIHEBHON XU3HU.

BBIMycKHUK H 0 30BOM YPOBHE HOAVYUM BO3MONCHOCHb HAYYUMbBCHL:

— NOHUMAMb U O00BACHAMb UEA0CMHOCMb @U3UHECKOl meopuu, onpe-
deasimob 2paHuubl €€ NPUMEHUMOCMU U MeCmo 8 psady opyaux @uu4eckKux
meopuii;

— enademb NpUEMAMU NOCMPOECHUST Meopemu1ecKux 00Ka3ameabcmes, a
maxoice NPocHO3UPOBAHUSL OCOOEHHOCMEU NPOMEKAHUs QU3UUECKUX A6AeHULL
U Npoueccoé HAa OCHOG8E HNOAVUEHHbIX MeopemuuecKux 6vl80008 U 00Ka3a-
menbcme;

— Xapakmepu3oeams CUCHEMHYIO C653b MeHcoy OCHOB0NOAAANOUWUMU HA-
VUHBIMU NOHAMUIMU: NPOCMPAHCMB0, 8pems, mamepus (eeujecmeo, no.ae),
osudicenue, cuada, dHepeusi;

— @bldeuecams 2UNOmMe3bl HA OCHOGe 3HAHUS OCHOBONOAAaroujux gusuve-
CKUX 3aKOHOMepHOCcmell U 3aKOHO08;

—  CamMocmosimenbHoO HNAAHUPOBAMb U NPOBOOUMb hu3uvecKue 3Kcnepu-
MeHmbL;

— Xapakmepuzoeams 2100a1bHble NpobaeMbl, cmosulue neped uenogeve-
cmeom (dHepeemuuecKue, cCoblpbesvle, dKoa02uHecKUe), U poab PuU3UKU & pe-
weHuu smux npooaem;

— peuiamsv NPAKMUKO-OPUCHMUPOBAHHbIE KAYeCMEeHHble U pPAacuEémHble
uzuueckue 3adauu ¢ 8bI00pOM PUUUECKOU MOOeaU, UCHOAb3YS HEeCKOAbKO
dusuueckux 3aKOHO8 UAU @OPpMYA, CEA3bIBAIOUUX U3BECMHble @u3U1ecKUue
8EAUYUHBI, 8 KOHMEKCMme MedCnpeoOMemHbIX C8A3ell;

— 0085CHAMb NPUHUUNB. paOOMbL U XAPAKMEPUCIMUKU U3VYEHHbIX MAULUH,
npubopo6 U MmexHuuecKux YCmpoucme;

— 008ACHAMb YCA08USI NPUMEHEHUs du3uuecKkux modeneil npu peuieHuu
pusuueckux 3adau, HaAxXo0umv adeKeamHy0 HNpPeONOINCeHHOU 3adaue @u3u-
Yeckyro mMooenb, paszpeuams npooaemy KaKk HA OCHO8e UMENUUXCs 3HAHUI,
mak u npu NomMouju Memooo8 OUeHKU.
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BoinmyckHUK H  yIIyOJ€HHOM YPOBHE H YYMTCS:

— OOBSICHSITb U H JU3UPOB Th POJIb U MeCTO (PU3MKU B (POPMUPOB HUU
COBPEMEHHOI H YYHOl K PTHUHBI MHUpP , B p 3BUTUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTWi1, B Mp KTUYECKON NeATEIbHOCTU JIIONCHA;

— OIIPEneNsiTh U NIEMOHCTPUPOB Th B3 MMOCBSI3b MeXIy (DM3UKON W IPYTUMU
€CTECTBEHHBIMU H YK MU,

— X p KTEepM30B Tb CHCTEMHYIO CBSI3b MEXIY OCHOBOIIOJ T IOIIMMU H Y4Y-
HbIMU TIOHSITUSIMU: MPOCTP HCTBO, BpeMsi, M Tepus (BeleCTBO, MoOJje), ABUXKE-
HUE, CUJl , SHEPIrus;

— TIOHUM Th M OOBSICHSITh LIEJIOCTHOCTh (DUBUUYECKON TEOpUU, P 3JIUY Th
P HUIBI €€ MPUMEHUMMOCTH U MECTO B PSAYy IPYruX (bU3HMYECKUX TEOPMIA;

— BJ J€Tb NPUEM MU IOCTPOCHUSI TEOPETUUECKMX JIOK 3 TEIbCTB, T KXe
IIPOTHO3UPOB HUSI OCOOCHHOCTEN IMPOTEK HUS (DU3MYECKUX SIBJIEHUI U IIpoliec-
COB H OCHOBE ITOJIyYeHHBIX TEOPETUYECKUX BBIBOAOB M JIOK 3 TEIbCTB;

— C MOCTOSITEJIbHO KOHCTPYMPOB Tb BKCIIEPUMEHT JIbHbIE YCT HOBKU IJIsI
MPOBEPKU BBIIBUHYTBHIX TUIIOTE3, P CCUYUTHIB Th OCOIIOTHYIO M OTHOCHUTEIHHYIO
MOrPEITHOCTU IIPOBOIMMEBIX M3MEPEHMUIA;

— C MOCTOSITEJIbHO IUI HUPOB Th M IIPOBOOUTH (PU3MUYECKHE DKCIEPH-
MEHTHI;

— pell Th Ip KTUKO-OPUEHTUPOB HHbIE K YECTBEHHBIE M P CYETHBIE (DU3U-
YyecKMe 3 I UM C OMNOpOil K K H WU3BECTHbIE (pU3NYECKUE 3 KOHBI, 3 KOHOMEp-
HOCTU U MOIEJIM, T K U H TEKCThl C M30BbITOYHOI MHMOPM LIMEii;

— OIpenesaTh Tp HULLI IIPUMEHEHUS M3YYEeHHBIX (PM3MYECKMX MOIeieil mpu
pelieHu (pU3MIeCcKuXx U MEXIPEeAMETHBIX 3 1 4;

— BBIIBUT Th T'MIIOTE3bl H OCHOBE 3H HMSI OCHOBOMOJ T IOIIMX (PU3MYECKUX
3 KOHOMEPHOCTE 1 3 KOHOB;

— X p KTepHu30B Tb II0O JIbHBIE IPOOJIEMbI, CTOSIIME IIeped YeIOBEUYECTBOM
(PHEPreTUYECKUE, ChIPbeBbI€, PKOJOTUYECKUE), U POJb (PU3UKU B PEIIEHUU ITUX
npo0JieM;

— MPEOCT BJATHh NMPUHLUIILI P OOTHl U X P KTEPUCTUKU M3YYEHHBIX M IIIMH,
NpuOOPOB M TEXHUYECKUX YCTPOMICTB;

— OOBSICHATH YCIOBHUS IIPUMEHEHHUS (PU3MUECKMX MOIENIel IpU pelIeHUU
¢u3nYecKux 3 O 4, H XOOUTh J€KB THYIO MPEIJIOXEHHOU 3 I 4e (PU3MYECKYIO
MOJIeJib, P 3pell Th IPOOJIEMY K K H OCHOBE MMEIOIIUXCS 3H HUM, T K U IPU
IIOMOIIIM METOIOB OLICHKU.

BBIMyCKHUK H yTIyOJIEHHOM YPOBHE MOAYUUM GO3ZMONCHOCHIb HAYYUMBC:

— npoeepsimb IKCNEPUMEHMANAbHbIMU CPeOCMEamu 8bl08UHYMble 2UNOMme -
36l, QopmMyAupys ueav UCCAe008AHUS HA OCHOGE 3HAHUS OCHOBONOAALAIOUUX
@duzuueckux 3aKoHOMepHOCmel U 3aKOHO08;
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— OnUCHLIBAMb U AHANUSUPOBAMb NOAYUEHHYIO 6 pe3yabmame NpPo8eOEHHbIX
dusuueckux sKcnepumMeHmos umngopmayuio, onpeoessims eé 00Cmo8epHOCmb;

— NOHUMamv U O00BACHAMb CUCHEMHYIO C853b Medcoy OCHOBONO0AA2al0-
WUMU HAYYHBIMU NOHAMUAMU: NPOCMPAHCME0, 8peMs, mamepus (8eujecmaeo,
noae), dsudxceHue, cuna, dHepeust;

— pewiamsv 3KCNepUMeHMAabHble, KA4eCMBeHHble U KOAUYeCMEeHHble 3a-
0auu ONUMNUAOHO20 YPOBHS CAONCHOCMU, UCNOAb3YS (DuU3U4ecKue 3aKOHblL, a
makice ypagHeHus, cés3vlearoujue @uauiecKue GeAudUHbsl;

— aHAaAU3UPO8aAMsd 2PAHUYbL NPUMEHUMOCMU PU3UHECKUX 3AKOHO8, NOHU-
Mmamo eceobwuil xapakmep QYHOAMEHMAAbHLIX 3AKOHO8 U 02PAHUYEHHOCMDb
UCNONB308AHUSL YACMHBIX 3AKOHO8;

— gopmyaupoeams u pewiamos HO8ble 3a0a4i, 8O3HUKAIOUjUe 8 X00e yueb-
HO-UCCAe008amMenbCKoll U NPOeKMHOU O0essmeabHOCMU;

— ycoeepuieHcmeosamos Npubopvl U Memoodvl UCCAEO08AHUSL 6 COOMBEN -
CMmeuu ¢ NOCMABACHHbIMU 3a0auamu;

— UCNOAB308aMb MemoOobl MAMeMamu4ecKkoeco Mooeaupoeanus, 6 mom
qucae npocmeliuiue cmamucmudecKkue memoowvl 0as 00pabomku pe3yrbma-
moe sKcnepumenma.
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PEKOMEHOALWN
NO MATEPUAJIbHO-TEXHNYECKOMY
N YYHEBHO-METOANYECKOMY
OBECIMEYEHNIO OBPA3OBATEJIbHOIO MNMPOLECCA

B cootBerctBUM ¢ TpeboB HusMu PI'OC mpedron T eTcs pe U3 HUS Jes-
TEJILHOCTHOTO TIOAXOM K MpoIeccy OOydeHUsI, p 3BUTUE Y IIIKOJIbHUKOB YMEHUN
MPOBOJAUTL H OJIIOACHUSI TIPUPOAHBIX SIBJIEHUI, OMUCHIB Th U 00001 Th PE3yib-
T Tbl H OJIIONEHUIA, UCIIOJAb30B Th U3MEPUTEIbHbIC MPUOOPHI IJIsI U3YyYeHUST hu-
3UUYECKUX SIBJICHUI; TIPEACT BJSITb PE3YJBT Thl H OJIONCHUN WU U3MEPEHUM C
IMOMOIIBIO T OJUL, TP (DUKOB U BBISIBISITH H 3TOW OCHOBE 3MITMPUYECKUE 3 -
BUCUMOCTHU; TIPUMEHSITh TOJIydYeHHbIC 3H HUS JJIs1 OObSICHEHUSI P 3HOOOp 3HBIX
OPUPOIHBIX SIBJCHUI W MPOLIECCOB, MPUHIIUIIOB ACUCTBUS B KHEUIINX TEXHUYE-
CKMX YCTPOUCTB, sl peleHust puszndeckux 3 1 4. [IpuHUIMUIIM JIbHOE 3H YeHUE
IJIST p€ JIM3 LU 3TOTO IOAXOH MMeeT 00eCIeueHHOCTh (PU3MYeCKUX K OMHETOB
COOTBETCTBYIOILIMM OOOPYIOB HUEM.

I'n1 BHOe B OCH 1IeHMM K OuHET (U3MKUM — J1 00Op TOPHOE U AEMOHCTpP -
LHUOHHOE 000pYIOB HHME, MPUYEM JJISI pe U3 MU IIp KTUYECKOM H IIp BJICH-
HOCTU TIpeAMET B COBPEMEHHBIX YCIOBUSIX WU3MEPUTEIIbHBIA KOMIUIEKC TOJIKEH
JIOTIOJIHITHCS KOMITBIOTEPHBIMU W LM(PPOBLIMU CPEICTB MU M3MEPEHUS, T K K K
OOJIBIIMHCTBO IIKOJLHUKOB TOJBKO B K OMHET X (PM3UKU MOTYT O3H KOMMThCS
C TIPUMEHEHUEM KOMIIbIOTePHbIX TEXHOJIOTUIA.

JIeMOHCTp LIMOHHOE OO0OpYIOB HHME JOJKHO OOECIeYMB Th BO3MOXKXHOCTH
H OJIOACHUSI BCEX H3Yy4 €MbIX SIBJICHMI, BKIIOYEHHBIX B IIPOTP MMY CpeaHeu
LLIKOJIBI.

HNcrnonb30B HUE 1 OOp TOPHOTO 00OpPYNOB HUSI B (DOPME TEM THMUYECKUX KOM-
TUIEKTOB TIO3BOJISIET OPr HU30B Th BBIMOJIHEHUE (DPOHT JILHOTO BKCIEPUMEHT
C MPSIMBIM JOCTYIOM y4 IIUXCSA K HUM B JII000OK MOMeHT. [ljist 3TOro ux xp -
HAT B IIK (¢ X, p CHOJOXEHHBIX BIOJIb 3 JHEH MIM OOKOBOIM CTEHBI K OMHET ,
WIN UCHOJB3YIOT CHELU JIbHbIE J1 0Op TOPHBIC CTOJIbI C BBIABMXKHBIMM SIIIIM-
K MH.

HMcrnonb30B HUE TEM TUYECKMX KOMIUIEKTOB J OOp TOPHOIO OOOpYyIOB -
HUSI IO MeX HUKE, MOJIEKYISIPHON (PU3UKe, 3JICKTPUIECTBY U ONTUKE CITOCOO-
CTBYET:

— (GOpPMUPOB HUIO T KOTO B XHOTO 0O0IIeyyeOHOro ymMeHus, K K mnondop
Y4 IIUMHUCS OOOpYIOB HUSI B COOTBETCTBUM C LIEIAbIO IIPOBEICHUS C MOCTOSI-
TEJILHOTO MCCJIENOB HUS,

— BBITNOJHEHUIO 3KCHEPUMEHT JIbHOW p OOThI H JIIOOOM 3T i€ ypoK ;

— YMEHbBIIIEHUIO TPYIOBBIX 3 TP T YUUTEJs TMPU MOATOTOBKE K YPOK M.
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I[Ipu m3ydyenun ¢pu3uku H yOIyOJEHHOM YpPOBHE TeM THUYECKHE (DPOHT JIib-
Hble KOMIJIEKTbI JOJKHBI ObITh JOMOJHEHbI OOOpPYIOB HUEM, COCT B KOTOPOTO
ornpeneysieTcsi coaepX HUeM 3 I HUPOB HHBIX JI OOp TOPHBIX M MCCIEIOB -
TeAbCKUX p OOT.

CH OxeHue K OMHET (DUBUKHU BJIEKTPUUECTBOM U BOMOUW JOJLKHO OCYIIECTB-
JISITbCSL € COOJIIONEHMEM TIp BWJI TEXHUKU Oe3or cHocthu. K 71 60p TOpHBIM
CTOJl M, HETIOABMXXHO 3 KPEIUIEHHBIM H TI0Jly K OMHET , CIelUu JMCT MU TIOM-
BOIMUTCS TlepeMeHHOe H mpstkeHue 42 B oT IUT KOMIUIEKT BJIEKTPOCH OxXe-
HUSI, MOLIHOCTb KOTOPOTO BBIOMP €TCS B 3 BUCMMOCTHM OT YMCJ CTOJIOB B K -
OuHere.

K neMoHCTp LIMOHHOMY CTOJly OT IIAT  KOMIUIEKT  3JEKTPOCH OXEHUS
JOJDKHO OBITh ToaBeneHo H TipsikeHue 42 u 220 B. B Toplie meMOHCTp IIMOH-
HOTO CTOJl P 3Melll eTcsd TyMO ¢ p KOBUHOW M Kp HOM. Llenblii psim neMoH-
CTPp LIMOHHOTO OOOpYIOB HUSI — KOMIUIEKTbl MO MEX HMKE, 2JIEKTPUUYECTBY U
ONTHKE — TIPU MPOBENEHUU OIBITOB P CIIOJA I €TCsl H KJI CCHOM JOCKe C Mo-
MOIIbIO M THUTOB, MO3TOMY OJHO TOJOTHO JIOCKHU B K OMHETe (PU3MKU JOKHO
UMETb CT JIbHYIO MOBEPXHOCTb.

B kx OuHeTe (PU3UKM YYUTEII0 HEOOXOOUMO MMETh:

— TMPOTUBOIIOX PHBIM MHBEHT Pb M TITEUKY C H OOpOM MepeBSI30YHbBIX
CPEICTB U MEIUK MEHTOB, COOTBETCTBYIOIIUX TPEeOOB HUSIM;

— WHCTPYKILMIO TI0 Op BWJ M 0€30I1 CHOCTA TpyHd [UIsI OOydY IOIIMXCS W
KYPH J1 PErdcTp LMW MHCTPYKT X MO Mp BWJI M 0€30I CHOCTU TPy .

H  ¢&poHT abHOI cTeHe K OMHET p 3Mell ITCI T K T CO MK JOH
BJICKTPOM THUTHBIX BOJIH, T Oaull MeHaeneeB , T OAMLl TPUCT BOK M €IU-
Hui, CH.

B 3 BUCMMOCTM OT MMEIOLIETOCS TIPOEKIIMOHHOIO OOOpYIOB HUS K OUHET
JIOJKEH OBbITb OOOPYNOB H CHUCTEMOW MOJHOTO WM Y CTAUYHOIO 3 TEMHEHWUS.
ITpu oTCyTCTBMM MHTEpP KTUBHOM AOCKM H CTEHE 3 KPEIUIsieTCS 3Kp H.

K OuHer ¢u3MKMU OOKEH MMETh CIIeLM JIbHYIO CMEXHYI0 KOMH Ty — J -
0Op HTCKYIO JJId Xp HEHUS AEMOHCTP LIMOHHOIO OOOpYIOB HUSI U TOATOTOBKHU
onblToB. K OuHeT (pu3mku, KpoMe 1 0Op TOPHOTO M AEMOHCTP IMOHHOIO 000-
PYIOB HUSI, JOJXKEH OBbITh MO BO3MOXHOCTU T KX€ OCH IIEH:

— y4yeOHO-METONMYECKOU, CIp BOYHO-UH(MOPM LIMOHHOU U H YYHO-MOITY-
JIIPHOU JiuTep Typol (Y4eOHUK MU, COOPHMK MM 3 1 4, XYPH J1 MU, PYKOBOI-
CTB MU IO TIPOBEAEHUIO YYEOHOTrO 3KCHEPUMEHT , MHCTPYKLUSIMUA TIO0 IKCIUTY -
T UMW y4eOHOro OOOpYIOB HUS);

— K PTOTEKO# ¢ 3 1 HUSIMM IJISI UHAUBUAY JbHOTO OOyYeHUs, Opr HU3 LUK
C MOCTOSITEJILHBIX p OOT OOyY IOILIMXCSI, MPOBEACHUSI KOHTPOJbHBIX P OOT;

— KOMIUIEKTOM TeM TUYECKUX T OJUIl MO BCEeM P 3[ed M IIKOJIbHOIO KYpC
GbU3MKU, TIOPTPET MU BbIA OLIUXCS (DU3UKOB;
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— KOMIUIEKTOM TEXHUYECKUX CPEACTB OOyuyeHMsI, KOMIbIOTEPOM C MYJIbTUME-
IUWHBIM TIPOEKTOPOM M MHTEP KTUBHOW JIOCKOM.

IIpu ucnonb30B HUM TEXHUUYECKUX CPEACTB OOydYeHUs clelyeT YUYUTHIB Th
BpEMEHHBIE Orp HUYEHUS, H JI T €Mble C HUT PHbBIMU MNP BWJI MU U HOPM MU
(C ulluH).
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YuyebHoe mocobue misi o01Ieo0p 30B TENbHBIX OPr HU3 LUK

ba3zosslii u yenybaénmuiii ypoeHu

Penakuus ¢pusukn
3 Beaywoumii pen kuueit B. B. 2Kymaes
OTtBeTCTBeHHBIM 3 BbIMYcK H. B. Meaewko
Pen xrop H. B. Meaewxo
XynoxecTBeHHbIN pen ktop 7. B. Iywkosa
Texnuueckoe pen KTUPOB HUE U KOMMbBIOTEPH 51 BEPCTK H. A. Pazéopommeesoli
Koppexktopwr B. I1. Kocmuinresa, O. H. Jleonoea

H noros s1 neror — OO6mepoccuiickuit ki1 ccuduk Ttop npomykimu OK 005-93—953000.
Wzn. mun. Cepust MU Ne 05824 ot 12.09.01. IMoanuc Ho B meu 1 07.08.2020.
®opm T 70%90 " T puutyp NewtonCSanPin. Vu. usn. n1. 6,11.

AxunoHepHoe o6iiectBo «M3a TenberBo «IIpocBelieHue».
Poccuiick s Denep uus, 127473, r. Mocks , yia. Kp cHomponer pck s, a. 16, ctp. 3,
9T XK 4, nomeieHue .

IpennoxeHust 1Mo oOPMJICHUIO U COIEPK HUIO YICOHUKOB —
DJIEKTPOHH 1 mouT «lopsyeil tuHum» — fpu@prosv.ru.
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JononHutenbHble MaTepuarbl K y4eOHUKY
pa3meLLeHbl B 3N1EKTPOHHOM KaTtasiore PA 5 Ok-l I/I E

n3parenbcTea «[lpoceeLleHmne»

R [MPOITPAMMBI

B yueOHO-MeTOoaANYEeCKUn KOMMJIEKT BXOAAT: A. B. LLUataamHa

¢ Paboune nporpammbl. 10 — 11 knaccbl.
AsTop A. B. LLaTanuna ¢ M 3 M KA
® YyebHuK. 10 knacc.

ABTopbI . 4. Msakuwes, b. b. ByxoBues, H. H. CoTckuin
MpeAameTHAA AUHUA Y4eOHUKOB Cepum

® YyebHuK. 11 knacc. o
AsTtopsl I. 4. Makuwes, b. B. Byxosues, B. M. HapyruH (KAACCUHECKUU KYPC»

¢ [loypouHble pa3padoTku. 10, 11 knacchl.
AsTop 0. A. CaypoB

e CoopHuk 3agay no pusuke. 10—11 knaccsl.
ABTop H.A.MapdeHTbeBa

e TeTpagu ons nabopatopHbix padoT. 10, 11 knacchl.
AsTOp H.A.lMapdeHTbeBa

¢ «KOHCTPYKTOP» CaMOCTOATENIbHbIX U KOHTPOJIbHbIX

pabot. 10—11 knacchl.
AsTOpbl C. M. AHgpiolueykuH, A. C. CnyxaeBckuii

o <] IpocBertiene» el
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