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1 HACIIOPT PABOYEM ITPOT'PAMMBbBI YYEBHOI'O INPEJIMETA
VI1.06 ®uszuka

1.1  OobaacTh NpuMeHEeHHUs POrPAMMbI

Peanuzamus cpemnero o6miero oOpazoBanus B mpenenax OIT CIIO mo
nporpaMme MNOJArOTOBKM CHELUAINCTOB CPEJAHEr0 3BEHA 10 CHEUAJIbHOCTU
38.02.03 OmnepauuoHHasT AESITEABLHOCTh B JIOTUCTHKE B cooTBeTcTBUU ¢ PI'OC
CIIO no cnenmansHocTH 38.02.03 OnepauyoHHas OEATEIbHOCTh B JIOTUCTHKE C
yuetoM TpeboBanuiit ®I'OC cpeanero ooOiiero oOpa3zoBaHuUs, YTBEPKIECHHOIO
npukazoM MwunoOpHayku Poccum ot 17.05.2012 r. Ne 413 u denepanbHoi
00pa3oBaresbHOM MPOTPaMMbI CPEAHEro OO0IIero oOpa3oBaHUs, YTBEPKIACHHOU
nprkazomM MunucTepcTBa npocsemieHus: Poccuiickoit @enepanuu ot 18 mas 2023
r. Ne 371.

1.2 OO0mas xapaktepucTuka yueOHoro npeamera YI1.06 ®uszuka

®duzuka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOAbI, BBICTyHas B
KayecTBe y4eOHOro mpeaMeTra, BHOCUT CYLIECTBEHHBIH BKJIaJ B CUCTEMY 3HAHUN
00 okpyxarormem mupe. Kype dusukn — cucreMooOpasyromuid sl €CTECTBEHHO-
HAYYHBIX y4e€OHBIX MPEIMETOB, MOCKOJBKY (hPU3HUECKHE 3aKOHBI JIe)KAT B OCHOBE
IIPOLIECCOB U SIBJICHUH, U3yYaeMbIX XUMUEH, Ononoruelt, pusnueckoit reorpadueit
U acTpoHoMuei. lMcrnonp3oBaHue M aKTUBHOE MPUMEHEHHE (PU3MYECKHX 3HAHUN
ONpEeAENNIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTUH B cdepe
DHEPreTUKHU, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJIY4YEHHs] HOBBIX MaTEpUAJOB C
3aJJaHHBIMM  CcBoMcTBaMU. WM3yueHue (U3MKM BHOCUT OCHOBHOM BKJIaJ B
(OpMUPOBAaHHE €CTECTBEHHO-HAyYHOM KapTHMHBI Mupa oOyvarouierocsi, B
(opMUpOBaHNE YMEHUM NMPUMEHATh HAYYHBI METOJ| MO3HAHUS MPU BBIOJIHEHUN
UMU YYEOHBIX UCCIIEIOBaHUI.

B ocHOBY kypca ¢u3uku miis YpOBHS CpEOHEro o0miero oOpa3oBaHUS
NOJIOKEH PSIA UACH, KOTOPbIE MOHO paccMaTpUBaTh KaK IPUHLHUIBI €ro
OCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBHM C HEW KypC SIBJIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3HKH, BKIIOYAET KaK
BOMPOCHI KJITACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn cenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (PU3MKH
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymmm B Kypce sBisercs
(opMUpOBaHUE MPENCTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaT€pUM, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmuzamus mnpesamnosaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO NOTEHIMana (U3MUYECKON HAyKH, OCMBICIEHHE CBS3M pa3BUTHUSA
(U3MKHUC pa3BUTHEM OOIIECTBA, @ TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMU MpoOIeMamMH.

Hoesa npuxnaonoti uanpasrennocmu. Kypc ¢usukn mpenmosiaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTMYECKHX MPHUIOKEHUN
V3YYEHHBIX TEOPUIH 3aKOHOB.



Hoes sxonocuzayuu peamusyeTcs TOCPEICTBOM BBEICHHUS 3JIEMEHTOB
CONIEpP)KaHUs, TOCBAMIEHHBIX OJKOJOTHYECKUM TIpoOieMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXKICHUS
po0JieM PalMOHAIBHOTO PUPOIOTIONH30BAHUS M SKOJIOTHIECKON OE30IMacHOCTH.

CrepXKHEBBIMHU dJIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHUs SBISIOTCA (Pu3udeckue Teopuu ((PopMUpOBaHWE MPEICTABICHUHA O
CTPYKType TOCTpOCHHUs (hPM3HUECKON Teopuu, poiu (pyHIaMEHTaIbHBIX 3aKOHOB U
OPUHITMIIOB B COBPEMEHHBIX  MPEACTABICHUSX O TMPUPOJE, TPaHMIIAX
MPUMEHUMOCTH TEOPUH, JJIS OINHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUUA U
MIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOJX0 B Kypce (PM3MKH peann3yercs Mpexie
BCETO 3a CUET OpraHW3allid IKCIECPUMEHTATHHOU ACSATEIBHOCTH O0YUYarOIIUXCA.
Jlist 6a30BOTOYPOBHS Kypca (PU3UKH — 3TO UCTIOTB30BAHUE CUCTEMBI ()POHTAITLHBIX
KPaTKOBPEMEHHBIX YKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPBIE B IPOTPAMMeE
no ¢u3uKe OO0OBEAUHEHBI B OOIIMK CIHUCOK YUYEHHMYECKUX IMPAKTHYECKUX pPadoT.
Brigenenne B ykazaHHOM IepedHE JIaOOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIISETCS y9aCTHUKaMHU 00pa30BaTeIbHOrO MpoIiecca
UCXOMs M3 OCOOCHHOCTEH IUIAHUPOBaHWsS W OCHaIeHUS KaObmHera (usuku. [lpu
3TOM O0ecreunBaeTcsl OBJAJCHHE OOYYAIONIMMUCSI YMEHHSIMH IPOBOJHTH
KOCBEHHBIC HM3MEPECHHMsI, MCCIEIOBAHMUS 3aBHUCUMOCTEH (M3MUECKUX BEIMYMH H
MIOCTaHOBKY OTIBITOB I10 MPOBEPKE MPEAT0KEHHBIX TUTIOTE3.

Bonbimoe BHMMaHUE YIEISETCS PEIICHUIO PACUETHBIX W KAYE€CTBEHHBIX
3agad. [Ipu 3TOM nmnst pacy€THBIX 3a7a4 MPUOPUTETOM SBISIOTCA 33Ja4M C SIBHO
3aJJaHHON (PU3NUECKON MOJEIBIO, MTO3BOJISIOIINE IPUMEHSITh N3yUYEeHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUPYs 3HAHUS U3
pa3HbIX pa3nesnos. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHHs Ha
oOBsICHEHUE TPOTEeKaHWS (U3MUECKUX SIBICHUH WM TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrompe BbIOOpa (GU3NYECKON MOJAENH IS CHUTyalldd MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuun ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHHUUYECKOMY OOECIIeUeHHI0 y4eOHOTO mpoliecca 0a30BbIid YPOBEHB Kypca GU3NKH
Ha YPOBHE CpEIHEro oO0Imero oOpa3oBaHUs [OJDKEH H3y4aThbCsi B YCIOBHSIX
NpeIMETHOT0 KaOWmHeTa (M3WKH WM B YCJIOBHSIX HHTETPHUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kabunHere (U3NKU TOHDKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHHWE ISl BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPAILIMOHHOE
obopynoBaHue.

JleMOHCTpallMOHHOE 000pya0oBaHHe (OPMUPYETCS B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIBbHON JOCTATOYHOCTH U 00ECNevYMBaeT IMOCTAaHOBKY
NIEPEUUCIICHHBIX B TIporpaMMe 1O (DU3HKE KIIFOUEBBIX JIEMOHCTpAMid IS
UCCIICIOBAaHMSI W3yYaeMbIX SBJICHHA ¥  TPOIECCOB, OMIHUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHECHHIA.

JlabopatopHoe 00OpyAOBaHHME I YYCHHUECKUX MPAKTUYECKUX padoT
dbopMupyeTcss B BHJ€ TEMAaTUYSCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
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7a060paTOpHOTO O00OPYIOBAHUSI JTOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAHNU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX
U3MEPUTENIBHBIX CHCTEM B BHJIC [IU(PPOBBIX JTAOOPATOPHUH.

1.3 Heaun uzydenust yueoHoro npeamera YI1.06 ®usuka

OCHOBHBIMU LIETSIMU M3Y4YEHUsI (QU3UKH B 00IIEM OOpa30BAHUU SIBIISIFOTCS:
dbopMupoBaHHE MHTEpeca M CTPEMIICHUS OOYYaIOIIUXCS K HAYYHOMY HU3YUYEHHIO

MPUPOJIbI, PA3BUTHE UX MHTEIJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOojJe MO3HaHus U (HOPMUPOBAHUE
MCCJIEI0BATENBLCKOTO OTHOIIEHUS K OKPYKAIOLIUM SBJICHHSIM;

¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yueHHUs: OCHOB
CTPOECHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dopMupoBaHHE yMEHUH OOBSICHATH SBJIEHUS C  HUCIOJb30BAaHUEM
(u3nYECKUX 3HAHUM U HAyYHBIX 10Ka3aTEIbCTB;

(opMHpOBaHME MpPEACTABICHUI O poiau (U3MKU A1 Pa3BUTUA JPYIHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne H3TUX Lened  oOecnedyMBaeTcs  PEIHICeHHEM  CIEAYHOLIMX
3aJa4 B IPOLECCE HU3YyYEHUs Kypca (QU3MKM Ha YpPOBHE CPEIHEro OOIIEero
00pa3oBaHuUs:

NpUOOpPETEHUE CUCTEMBI 3HAHUN 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIIOYas  MEXaHUKy,  MOJEKYISpHYI0  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U AJIEMEHTHI aCTPO(DU3HKY;

dbopMupoBaHHE YMEHUH TPUMEHATh TEOPETUYECKUE 3HAHUA IS
0o0BsicHEHUS] (DU3MUECKUX SIBICHUN B MPUPOJE W JUIA MPUHATUS MPAKTUYECKHX
PEILICHUIB NOBCEIHEBHOW )KU3HMU;

OCBOEHHME CIOCOOOB PEIIEHUS PANIUYHBIX 337ad C SBHO 33JaHHOM
(¢u3nyecKol MOJENbIO, 3a/ay, MOJApa3yMEBAIOLIMX CAMOCTOSTEIbHOE CO3/1aHue
(u3nyecKoil MOeNn,aleKBaTHON YCIIOBUSM 3a/1a4H;

[NOHUMaHuEe (U3MYECKUX OCHOB M IPUHLUIIOB JAECUCTBUA TEXHUYECKHX
YCTPONCTB UTEXHOJOTUYECKHUX IIPOLIECCOB, UX BIMSIHMS Ha OKPYKAIOLIYIO CPENyY;

OBJIAJICHAE METOJAaMHU CaMOCTOATENIBHOTO IUIAHUPOBAHUS W IIPOBEICHHUS
(¢u3nyecKuX OSKCIEPUMEHTOB, aHajau3a M MHTEepIperauud uHGpoOpMaluu,
ONPENEIICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUU I Pa3BUTUS YMEHHM NPOEKTHO-MCCIENOBATENBCKOU,
TBOPYECKOU EATENBHOCTH.

1.4 Mecrto yueoHoro npeamera YII.06 ®u3uxa B crpykrype IHIICC3:
YueOusiit npeameTr Ousnka ABIseTCS YI€OHBIM MPEAMETOM 00s3aTEIbHOM
npeametrHor obnactu  «EcrectBennbie Haykw» @DI'OC  cpeanero oOiiero
00pa3oBaHUs.
B yue6nom mmane IIICC3 yuebOnblii mpeamer dusnka BXOJUT B COCTaB
00111600pa3oBaTEIbHBIX YUYEOHBIX MPEIMETOB.
[Tporpamma no ¢u3nKe BKIIOYAECT:



IUTAHUPYEMBIE PE3yNIbTaThl OCBOCHHS Kypca (pU3MKH Ha 6a30BOM ypOBHE, B TOM
YHCIIe MIPEAMETHBIE PE3YJIBTATHI 110 F0JIaM 00yUYEHUS;
cozepxanue yueoHoro npeamera « Ou3nkay 1o rogam o0ydeHus.



2 IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA YYEBHOT' O
ITPEIMETA YII1.06 ®u3uka

JINMYHOCTHBIE PE3YJIBTATDBI

JluyHOCTHBIE pE3yNbTaThl OCBOEHUS yueOHOro mpeamera «Duszuka»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YyYaroIIMXcsl pyKOBOJCTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHWW, COOTBETCTBYIOIIHMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PacIIMpPeHHE KU3HEHHOTO
ONbITa W OMNbITA AEATEIBHOCTH B MPOLECCE pEAM3allMM OCHOBHBIX HAIpPAaBICHUMN
BOCIIUTATEIBHOUN AESTEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKOM  mo3unuu  oOydaromerocs  Kak
aKTUBHOTO MOTBETCTBEHHOT'O YJIEHA POCCUKMCKOTO OOIIECTBA;

OPUHATHE  TPAAMIIMOHHBIX  OOILEYETOBEUECKMX TYMAHUCTUYECKHX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX IPa)KAaHCKOIO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPaBIEHUU B 00pa30BaTeIbHON OpraHu3alluu;

YMEHHE  B3aUMOJECHCTBOBaTH C  COUMAJIbHBIMM  WHCTHUTYTaMH B
COOTBETCTBUM C MX(DPYHKIIMSIMU U HA3HAYEHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) NIATPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTH POCCHICKOU rpaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHXKCHHSIM
POCCUHCKUX YUEHBIX B 00JaCTH (DU3UKHU U TEXHHKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTh OLIEHWBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B
JEATEIIbBHOCTH YUYEHOTO;

OCO3HaHMUE JTUYHOTO BKJIa/1a B TOCTPOEHUE YCTOMYMBOTO OYyAYyLIEro;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYas 3CTETUKY HAay4HOIO
TBOPYECTBA,IPUCYIIET0 (U3UUECKOI HAYKE;

5) Tpya0oBOro BOCIMTAHMS:

MHTEPEC K pa3iuyHbIM chepam NpodeCcCHOHATBHONU NEATENbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynyier mpogeccuu 1 peaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTb M CIIOCOOHOCThH K 00pa30oBaHUIO U caMO00pa30BaHUIO B 00JIaCTH
(bu3MKUHA TPOTSKEHUU BCEH JKU3HU;

6) IK0JIOrH4eCKOro BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh 3KOJOTUYECKON KyJIbTYpbl, OCO3HAHHE TJI00ATBHOIO
XapaKTepasKOJIOTUYECKUX MPOOIIeM;



IJIAHUPOBAHUE W OCYIIECTBICHHUE JEUCTBUM B OKPYXKAIOIIEH Cpele Ha
OCHOBE3HaHUS 11eJIel YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

Pacimimpenue omnbiTa AESITENBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBEMMEIOIIUXCS 3HAHUM 110 (PUBHUKE;

7) IEHHOCTH HAYYHOT O MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NYECKON HAYKU;

OCO3HAHHME IIEHHOCTHM HAy4YHOW [IE€ATEeIIbHOCTH, TOTOBHOCTh B IMpOIECCE
u3ydeHuss (UBUKA  OCYIIECTBISATh  MPOCKTHYID M  HCCIIEIOBATEIBCKYIO
JEATEeIbHOCTh UHAUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/bHbIE YHUBEPCAJIbHbIE YUeOHbIe NelcTBUS

Ba3oBble Jornuyeckue a1eicTBUA:

CaMOCTOSITENILHO ~ ()OPMYJIUPOBATh W aKTyalIM3UpOBaTh  MpoOieMmy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNATh eI JIEATEIBHOCTH, 3a/laBaTh IMapamMeTpbl M KPUTEPUH HX
JOCTU)KCHUS;

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEYHMS B paccMaTpUBaEeMBbIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThIBaTh IJIaH PEHICHHs MPOOIEMbI CyYETOM aHalnW3a HMMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaJbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JESITENbHOCTb, OIICHMBaTh COOTBETCTBHE
pe3yabTaTOBIIEIISIM, OLICHUBATh PUCKHU MOCTIEACTBUIA JESTEIbHOCTH;

KOOPAMHUPOBAaTh W  BBINOJHATH pPabOTy B  YCIOBUSX  peajbHOrO,
BUPTYaIhbHOTO MKOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarejbcKHe JeCTBHA:

BJIaJIETh HAYYHOU TEPMHUHOJIOTHEH, KITIOYEBBIMU MTOHITHIMHA U METOAAMHU
(bu3nYeCcKo HAYKH;

BJIaJIETh HABBIKAMHU y4eOHO-UCCIIEIOBATEILCKON M MPOSKTHON e TETLHOCTH
B 00nacTu QU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETEHOMY TIOUCKY
METOJIOB pelIeHHs 3a7ad (PU3HUECKOro COAEp)KaHus, MPUMEHEHUIO0 Pa3IMYHbIX
METOIOBIO3HAHMS,

BJIQ/JIETh BUJAMHU JIE€ATEIBHOCTH IO TOJYyYEHUIO HOBOTO 3HAHMS, €ro
UHTEPIPETAlluY, MPeoOpa3oBaHUI0 M NPHUMEHEHHUIO B Pa3iIMYHbIX Y4eOHBIX
CUTYaIlUsX,B TOM YHCJIE PU CO3/IaHUU YYEOHBIX MPOEKTOB B 001aCTU (DU3HKHU;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBA3M M aKTyaJU3WpOBaTh 3ajaauy,
BBIJIBUTATh THMOTE3y €€ pEIIeHUs, HaXOAWTh apryMEHTHl IJIs1 JOKa3aTebCTBA
CBOMX yTBEPXJICHUI,33/1aBaTh TapaMeTPbl U KPUTEPUH PEIICHHS,

aHAJIM3UPOBATh TIONYYEHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3MPOBATHh U3MEHEHHE B HOBBIX
YCIIOBUSIX;



CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa3oBaTEIbHOU
JeSITEIbHOCTH, B TOM YHCJIE NIPU U3YUYEHUH (PU3HKHY;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPHUOOPETEHHBIN OIIBIT;,

yMeThb TMEPEHOCUTh 3HaHUS 1O (U3NKe B NPAKTUYECKYIO O00JIaCTh
KHU3HENIeATEIIbHOCTH;

yMeTh HMHTETPUPOBATh 3HAHHMS M3 Pa3HbIX MPEIMETHBIX oO0acTeil;
BBIJIBUTATh HOBBIE HJIEH, IPEAJIaraTh OpUrHHaAIbHbIC TIOJXObI U PEIICHHS; CTABUTh
npo0JIeMbl U 33J]a41, JOMYCKAIOUINe aJbTepPHATUBHBIEC PEILICHUSI.

Pabora ¢ undopmanueii:

BJIa/IETh HAaBBIKaMU MOJyuyeHUs: HH(POpMaluu (HU3HUECKOTO COJEPKaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOUCK, AaHalu3,
CUCTEMATHU3alMI0 W WHTEpIpeTanuio HHOOPMALUU Pa3TUYHBIX BUAOB U (opM
Ipe/ICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTHh MH(POPMALINH;

UCIIONb30BaTh  CPEACTBA HMH(POPMALMOHHBIX ¥  KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUI B PELICHNN KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX U OPraHU3al[MOHHBIX
3amad4 ¢ coOirofieHneM TpeOOBaHM SPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TPaBOBBIX W OTUYECKHX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEP)KaHUS B PA3IUYHBIX (opmaTax C
yu€TOM HazHadeHHs] THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3YAIU3AIIHH.

KoMMyHuKaTHBHBIE YHHBepcajibHble yieOHbIe JeiicTBHA:

OCYIIECTBIATh OOIIEHHE Ha YpoKax (U3MKH U BO BHE-YPOUHOUH
JeSITEIbHOCTH; PAClO3HABaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYallMil U CMATYaTh
KOH(IIMKTBI, pPa3BEPHYTO W JIOTMYHO U3JaraTh CBOKO TOYKY 3pEHHS C
MCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U WCHOJbH30BATH MPEUMYIIECTBA KOMAHIHOW U MHIUBHYaJIbHOM
paboThI; BHIOMpATh TEMAaTHUKy U METOJIbI COBMECTHBIX JNEHCTBUII ¢ y4y€TOM 0OIIMX
MHTEPECOB, U BO3MOKHOCTEN KaKJI0TO YJIeHa KOJIIEKTHBA;

NpUHUMATh 1[I COBMECTHOM  JESTEeIbHOCTH, OpraHU30BHIBATH U
KOOPJAMHUPOBATh JEHCTBUA MO €€ JOCTHKEHUIO: COCTaBIATh IUIAH JACWCTBUA,
pacmpenenartb poid C y4€TOM MHEHHH YYacCTHHMKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KA4e€CTBO CBOEr0 BKJIaJa M KaXJIOTO yYaCTHUKAa KOMAHIbI B
001l pe3ynbTat no pa3paboTaHHBIM KPUTEPHUSIM;

mpenjaraTb HOBBIE TPOEKTHI, OLEHWBATh HAEU C TO3UIHUA HOBHU3HBI,
OpUTHHAJILHOCTH, IPAKTHUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETHUECKOE TIOBEACHHE B Ppa3IMYHBIX
CUTYAaIHSIX, IPOSBIISATH TBOPUECTBO M BOOOPAKEHHE, OBITH MHUIIMATHBHBIM.

PeryisiTuBHbBIE YHUBepCcaJbHbIe Y4eOHbIe JeiicTBUS
Camoopranusanus:



CaMOCTOSITENIbHO OCYIIECTBISTh MMO3HABATENbHYIO JIEATEIBHOCTh B 00MacTH
(U3MKM M AaCTPOHOMHH, BBISABIATH NIPOOJIEMBI, CTaBUTh U  (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBIIATh IUIAH PEIICHUs PACUETHBIX M Kaue€CTBEHHBIX
3aJ1a4, IJIaH BBINOJIHEHUSI IPAKTUYECKON pabOThI C Y4ETOM HMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U NIPEIIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacimupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHHUI;

JenaTh OCO3HAHHBIA BBIOOpP, AapryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTh3a PEIIICHHE;

OLICHHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAULIMA B 00JacTU
(U3UKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBI YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTE/JIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM;

BJaJeTh HABbIKAMM  [IO3HABATEIbHOM  pediieKCMM Kak  OCO3HaHUS
COBEpIIIAEMbIX JIEUCTBUM W MBICIUTENbHBIX IMPOILIECCOB, HMX pPE3YyJbTAaTOB U
OCHOBaHUM;

UCIIONIh30BaTh MpUEMBI pediaeKcHu Jid OICHKH CHTYyallud, BbIOOpa
BEPHOTOPEIICHHUS,;

YMETh OIICHWBATh PUCKH M CBOCBPEMEHHO NPHHUMATh PEHICHUS 1O WX
CHUKEHUIO; TPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX TMPU aHAIH3E PE3yIbTaTOB
NEeATeTLHOCTH; IPUHUMATH Ce0sl, MTOHUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MpUHUMATh MOTHBBI M apTyMEHTHI JAPYTUX TPU aHAIU3e pPe3yIbTaToOB
JESTENbHOCTH; IPU3HABATH CBOE MPABO U MIPABO JPYTUX HA OMIMOKH.

B npouecce noCTHXKEHUS TUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MIPOTPAMMBI
no (¢u3MKe ST YPOBHSI CpPEAHEro oOImero ooOpa3oBaHHs Yy OOydaroOlIUXxcs

COBEPILIEHCTBYETCS AMOILIMOHAILHBIH UHTEJIEKT, IpenoJIararonuii
c(hOpMUPOBAHHOCTb:
CaMOCO3HaHUS, BKJIFOYAIOIIIETO CIIOCOOHOCTD NOHUMAaTh CBOE

HMOLIMOHAIIBHOE COCTOSIHME, BHJETh HAIpaBJICHUS pPa3BUTHS COOCTBEHHOU
IMOLIMOHAIBHOM cepbl, OBIThYBEPEHHBIM B ce0e;

CaMOpPETYJIUPOBaHMs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
HIMOLIMOHAILHBIMU3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHUIO LIeTU U
yClexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE JEHCTBOBAaThb, MCXOIS U3 CBOUX
BO3MOKHOCTEM;

SMIATUM, BKJIIOYAIOMIEW  CIOCOOHOCTh  NOHMMATh  3MOLMOHAIBHOE
COCTOSIHUE JIPYTUX, YUUTHIBATh €r0 IIPU OCYILIECTBICHUH OOIEHUS, CHOCOOHOCTH K
COUYBCTBHIO U COIIEPEKUBAHUIO;



COIMAIBHBIX  HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTH BBICTPAWBATh
OTHOIICHUS C JPYTMMH JIIOJIbMU, 3a00THTHCS, MPOSBISTH MHTEPEC U pas3periath
KOH(JIMKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 1 cemecTpe mpeaMETHBIE PE3yJbTaThl Ha 0A30BOM
YPOBHE JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

J€MOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHbI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOU ESTENBHOCTH JIFOJEH;

YUUTHIBATh TPAHUIBl NPUMEHEHHUS HU3YYEHHBIX (PU3NYECKUX MOJEINIEH:
MaTepuajbHas TOuKa, HHepIUalIbHAas CUCTEeMa OTCUETa, aOCONMIOTHO TBEPAOE TEIO,
UJCIBHBIN Ia3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEH M TBEPABIX TEN, TOYCHYHBIN
AJIEKTPUYECKUH 3apsil IPU pelieHnn (PU3NUECKUX 3a/1a4;

pacrno3HaBaTh (PU3HUYECKUE SBJICHUS (IIPOLECCHl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOCHMS BEIECTBA U
UIEKTPOJUHAMUKHK:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSMOJIMHENHOE
JBUKEHHE, CBOOOJHOE MAaJE€HUE TeJ, MABW)KEHHE I10 OKPYKHOCTH, HHEpPIUS,
B3auMozeicTBue Tei, Aud¢ys3usi, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE JKUIKOCTEN
U TBEPJBIX TEN, U3MEHEHHE 00bEMa TeN MPU HArpeBaHUU (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHE, WCIIAPEHME, KOHICHCALMs, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIICHHE,
BJI&KHOCTH BO3/1yXa,1OBBIIICHUE JTABICHUS I'a3a IIPU €r0 HAIPEBAaHUU B 3aKPBITOM
cocyle, CBfA3b MEXKIy IIapaMeTpaMu COCTOSHHS rasa B H30Ipoleccax,
AIIEKTpU3aLMs TEJl, B3aUMOJCHCTBUE 3aPsI0B;

OTMHCHIBATh MEXAHUYECKOE NBIKEHHUE, UCMOJb3ys (U3NYECKUE BETUYHMHBI:
KOOpJMHATA, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOpPEHHME, Macca Teljla, CHIIA,
UMITYJIBC Te€Jla, KUHETHYECKasi DHEPrus, NMOTCHIUANbHAs DHEPTUs, MEXaHU4eCKas
paboTa, MeXaHM4YECKass MOIIHOCTb, IPH ONHCAHUM MPABWIBHO TPaKTOBATh
(U3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAUEHUs W EIUHUIIB,
HaXoAUTh (HDOPMYIIbI, CBSI3bIBAIOLINE JaHHYIO (PU3MUECKYIO BEJIMYUHY C APYTUMHU
BEIIMYMHAMU;

ONMCBIBATh W3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHMS,
UCIONB3ysl (U3MUECKHE BEIWYHMHBI: JaBICHHE Tra3a, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUsl XaOTUYECKOrO JIBHXKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA JHEprus, pabora rasa,
KOA(P(GUIIUEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOIO JBHUTaTeNsl; MpPH OMHMCAHUU
NPAaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HCHOJIB3YEMBIX BEIUYMH, HX
0003HAYeHHsT W €IWHUIBI, HAXOAUTb (OPMYIbI, CBS3BIBAIOIINE JAHHYIO
(pU3NYECKYIO BEIMUMHY C IPYTMMH BEJIMYMHAM;

ONMCHIBATH  M3YYEHHBIE  DJIEKTPUYECKHE  CBOWCTBA  BEIIECTBA U
JIIEKTPUYECKUE SBIEHUS (TPOLECCHl), MCHOIb3Ys (PU3MUECKUE BEJIUYUHBL:
IEKTPUYECKUH 3apsifl, dJIEKTPUUECKOE I10JI€, HANPSKEHHOCTD IOJISI, MOTEHIUAI,
Pa3HOCTb TMOTEHUHUAIOB; MPU ONUCAHUM IPAaBUIBHO TPAaKTOBaTh (PU3NUECKUIL
CMBICII HCHOJIb3YEMBIX BEJIWYMH, HMX OOO3HAUEHUS U E€IUHUIIBI, YKa3bIBaTh
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dbopMysbl, CBA3BIBAIONIME JAaHHYH (U3WYECKYI0 BEIMYMHY C JIpPYTUMU
BEJTMYMHAMU;

aHaIU3UPOBaTh (PU3MYECKUE MPOLIECCHl U SBJICHUS, UCTIONB3Ysl (PU3MUECKUE
3aKOHBIM MIPUHIMUIIBL: 3aKOH BceMupHOro tarorenus, I, II u Il 3akonsr HeroToHA,
3aKOH COXpPAaHEHUS MEXAHUYECKOM »HHEPruu, 3aKOH COXPAaHEHHsS HUMIIYJbCa,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHUUIT PAaBHONPABUS HHEPUHUAIBHBIX CHUCTEM
OTCu€Ta, MOJIEKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON DHEPTHU TETUIOBOTO JABMIKEHUS MOJIEKYII C
aOCONIIOTHOM TeMIlepaTypoi, MEpBbIid 3aKOH TEPMOJUHAMHUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTo 3apsna, 3akoH Kyrnona, mpu 3TOM pasnuyarh CJIOBECHYIO
(GOpMyIHUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIBL,
o0yacT) IPUMEHUMOCTH;

OOBSCHSTh OCHOBHBIC TPHUHIIUIBI JCHCTBUS MAIlMH, TNPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCIOBUS UX 0O€30MacCHOr0 HMCIOJb30BaHUS B
MOBCEHEBHOM KU3HU;

BBINIOJIHATh JKCIIEPUMEHTHI IO MCCIEIOBAHUIO (PU3WYECKUX SBICHUU W
MPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX, U KOCBEHHBIX H3MEpPEHUN, MpPU ITOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Y4eOHOro OKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY H3 MPEIJIOKEHHOIO0 00O0pYyIOBaHMS, MPOBOAUTH OMNBIT U
(bopMyIMpOBATH BHIBOJIBI,

OCYIIECTBJISATH MPSMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (U3MUECKMMHM  BEIWYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATH PE3yNbTAThl TMOTYYECHHON 3aBHCHUMOCTH (PU3NYECKUX BEIUYUH B
BU/JIE TA0JIUII U TPaUKOB, JAeNIaTh BHIBOJBI 10 pe3ybTaTaM UCCIEAOBAHMUS;

coOmro1aTh MpaBuia 0€e30MacHOro Tpy/Ja MpH MPOBEAECHUU UCCIEI0BAHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U IMPOEKTHOM
NESATEIbHOCTH C MCIOJb30BaHUEM HM3MEPHUTENbHBIX YCTPOUCTB U J1IA0OPATOPHOIO
000pyI0BaHUS;

pemiaTh pacu€THbIE 3a7auyd C SBHO 3aJaHHON (PU3MYECKON MOJENbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJn3a YCJIOBUS 3a7a4u
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKUE BETUUYHHBI U (POPMYJIBI,
HEOOXOuMbIe 171 €€ pelIeHUs, MPOBOIUTH Pacu€Thl U OICHUBATh PEATBLHOCTD
MOJIYYCHHOTO 3HAYCHUS(PU3NIECKON BETUINHBL;

pemarhb Ka4yeCTBEHHbIE 3aJ1aun: BBICTPAWBATh JIOTUYECKH
HEMPOTUBOPEUMBYIO IIETIOYKY PACCYKIEHUI C OMOpPOM Ha HW3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE SBICHUS;

UCIOJIb30BaTh  NpU  PEHIeHHMH  Y4eOHBIX  3a7a4y  COBPEMEHHBIE
uH(OPMAIMOHHbIE TEXHOJIOTMH ISl TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEICTABICHUS yUeOHOW M HAy4YHO-TOMYJISIPHOM MH(POpPMAIMK, MOTYYEHHOU U3
Pa3IMYHBIX KCTOYHUKOB,KPUTUYECKH aHATTM3UPOBATH MOJIyYaeMyro HH(HOPMAIIHIO;
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MIPUBOJNTH TPUMEPHI BKJIaJa POCCUNCKUX U 3apyOCIKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH UTEXHOJIOTHH;

UCTIONIb30BaTh TEOPETHUECKHE 3HAHMUS IO (U3HMKE B MOBCEIHEBHOW KU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU
yCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS M COOJIFOICHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHHUS B OKPYKAIOIIEH Ccpeie;

paboTath B TPyNIi€ C BBIMOTHEHUEM PAa3IUYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIbI, pPAIMOHAILHO paCHpeNensiaTh OOS3aHHOCTH U
IJIAHUPOBATH JACSITEIBHOCTh B HECTAHJAPTHBIX CUTYAIUsAX, aJCKBATHO OIICHUBATH
BKJIAJT Ka)KJOTOU3 YYaCTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMOM TIPOOIEMBI.

K xonmy oOydeHust Bo 2 cemMecTpe MpeAMETHBIC PE3ybTaThl HA 0A30BOM
YPOBHE JIOJDKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

JEMOHCTPHPOBATh HAa MPUMEPAX POJb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU H
TEXHOJOTHIA, B MPAKTHYECKOW AEATETbHOCTH JIIOJICH, IEIOCTHOCTh M €IUHCTBO
bu3MYECKOI KapTUHBI MHUPA;

YUUTBIBATh TPAHUIBl TMPUMEHEHHS] W3YYEHHBIX (PU3UYECKUX MOJICIICH:
TOYCYHBIN IEKTPUUECKHUNA 3apsi, JIyd CBETa, TOUCYHBIN UCTOUYHUK CBETA, sEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENh aTOMHOTO s[pa TMPHU pPeHieHUU (PU3NUECKHUX
3ajady;

pacno3HaBath (PU3UIECKHUE SIBICHUS (ITPOIECCHI) U OOBSICHATh MX HA OCHOBE
3aKOHOB AJICKTPOJIMHAMUKN W KBAaHTOBOU (DM3UKHU: DJICKTPUUECKAsT MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBHUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHWTHAsT WHIYKIWS, JEWCTBHE MArHUTHOTO TIOJS Ha
NIPOBOJHHUK C TOKOM M JBWXKYIIUHCS 3apsl, JJICKTPOMArHUTHBIE KOJEOAHUS U
BOJIHBI, TPSIMOJIMHEHHOE pacpOCTpaHEHHE CBETa, OTPaKEHHUE, MPEIOMIICHHE,
uHTepdepeHys, audpakuus W TONAPU3ANUS  CBETa, TUCIEPCUS  CBETA,
dbotoanekTpudeckuit 3ghexT (hoTodrddhexT), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JMHEHYaToOro CIEeKTpa aToMa BOAOPOIa, €CTECTBEHHas M HCKYCCTBEHHAs

PaauOaKTUBHOCTb;
ONUCHIBaTh W3YUYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYID  NIPOBOJUMOCTH  pPA3JIMYHBIX  Cpel) U

DJIEKTPOMArHUTHBIE SIBJIICHHUS (TIPOIIECCHI), HUCIOJIB3Ys (DU3NYECKHUE BEITUYHHBIL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHUE, AIEKTPHYECKOE
COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYILAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MOJisA, cuia Ammepa, cwia JlopeHua, HMHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO TMOJEeH, MEPHOJI M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpe, 3apsil M CHJIa TOKa B IIpolecce
FAPMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CHJIa JIMH3bI, TIPU ONMMCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKUI
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUIIbI, YKa3bIBaTb
dbopMysbl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYIO BEJIMYMHY C JAPYTUMHU
BEJTMYMHAMU;
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OMHUCHIBATh HM3yYEHHBIC KBAHTOBBIC SIBICHHUA U MPOLECCHI, HCIOIb3Ys
¢uznyecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETAa, YHEPTHS M UMITYJIbC (POTOHA, MEPUO/] MOTypaciaia, SHEPTUs CBSA3H
aTOMHBIX SJIep, TP ONMUCAHUHM TPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICI
UCTIONIb3YEMBIX BEIMYMH, WX OOO3HAYCHHUS M €IUHUIIBI, YKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEIWYMHY C JPYTUMH BEIUYHMHAMH,
BBIYUCIIATH 3HAYCHUE (PU3HUECKON BEIIMUUHBL;

aHAJIM3UPOBATh (PU3NYECKUE MPOIECCH U SBICHUS, UCTONB3Ys PU3NUECKUE
3aKOHBI M MPUHIUIMBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapajlieIbHOrO
COEIMHEHHs] TNPOBOJHUKOB, 3aKOH Jlkoyms—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEHHE ODuHIITeHHa ans (oTosddekTa,
3aKOH COXPAaHEHMs SHEPruu, 3aKOH COXPAaHEHHUS HMITYJbCa, 3aKOH COXPaHEHUs
AIIEKTPUIECKOTO 3apsjia, 3aKOH COXpPaHEHHsS MAacCOBOTO YHCIa, MOCTynarhl bopa,
3aKOH PaauOaKTUBHOTO pacraja,ipy 3TOM pa3indaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOe BBIPAKEHHWE U YCIOBHS (TPaHUIbI, OOJACTH)
IPUMEHUMOCTH;

OTpENeNsATh HaNpaBlIEHUE BEKTOpa HMHIYKIMM  MAarHUTHOTO  TIOJIS
IPOBOJHHUKAC TOKOM, CHIIBI AMIiepa u cuJibl JIopeHIa;

CTPOUTh W OMNHUCHIBATH H300paKEHHUE, CO3[aBaEMOE IUIOCKHUM 3EpPKaJIoM,
TOHKOM JIMH30M;

BBITIOJHATh SKCIEPUMEHTHI IO MCCIEAOBAaHUI0 (U3NYECKUX SIBICHUN U
IPOIIECCOB C HCIOJIb30BAHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHHl: MpH ATOM
dbopmynrpoBath MpodIeMy/3aaady U TUMIOTE3Y YIEOHOT0 IKCTIEPUMEHTa, 00UpaTh
YCTaHOBKY W3  TPEIJIOKEHHOTO0  O0OpYydOBaHHs, MPOBOAUTH  ONBIT H
(dbopMynIupOBaTh BHIBOJIBI;

OCYIIECTBIISITh IPSIMBIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIMUUH, TIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHS] W HUCIOJIb30BaTh M3BECTHBIC
METObI OLIEHKH ITOTPEIIHOCTEN U3MEPEHHI;

MCCIICJIOBATh 3aBUCHUMOCTH (U3WYECKUX BEIMYHMH C HCIOJIb30BaHUEM
OpSIMBIX  M3MEPEHH: TPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yNbTaThl MOJYYSCHHOUW 3aBUCUMOCTH (DU3MYECKHX BEIUYMH B BUIC TaOIHI] U
rpadrKoB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM MCCIICIOBAHHS,

coOmro1aTh mpaBuia 0€30MacHOro TPy/la PH MPOBEJACHUN UCCIICIOBAHUNA B
pamMKax y4eOHOTO HSKCIEpUMEHTa, Y4eOHO-UCCIENOBATENbCKOW U MPOEKTHOM
JESITEIbHOCTH C MCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB U J1aOOpaTOPHOTO
000pyI0BaHUS;

pemath pacuy€THble 3aJaud C SBHO 3aJaHHOW (PU3UYECKOW MOJENbIO,
UCTIONB3YS (hHU3HUECKHUe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BBIOUpaTh (DU3MUYECKYIO MOJIENb, BBICIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBIC ISl €€ pEIIeHHs, TPOBOJAUTH PAcu€Thl W OILIEHWBATh PEAbHOCTH
MIOJTyYE€HHOTO 3HAUYCHUs (PU3HUECKON BEIIMUNHBL

pemaTthb Ka4yeCTBCHHBIE 3a/1auH: BBICTPanBaTh JIOTUYECKH
HEMPOTHUBOPEUYHMBYIO IIETIOYKY PACCYKIEHUI C OMOpPOH Ha HW3YyYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MYECKHE SIBICHUS;
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UCTOJB30BaTh  MpPH  pEIIeHWH  Y4eOHBIX  3aJad  COBPEMECHHBIC
MH(POPMALIMOHHbIE TEXHOJIOTUU Ui MOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAINH
U TIpe/CTaBlIeHUs yueOHOW U HAayYHO-NOMYJISPHOW MH(OpMAIK, MOTy4YeHHON U3
Pa3IMYHBIX HICTOYHUKOB,KPUTHYECKU aHATU3UPOBATH MOJIy4aeMyto HH(POPMAIIHIO;

OOBSICHATh TNPUHIMIIBI JCHCTBUS MAIIMH, NPUOOPOB U TEXHUUECKUX
YCTPONCTB, pa3iuyaTh yCIOBHs UX OE30MAaCHOTO MCIIOJIb30BAaHMS B TIOBCEAHEBHOI
KHU3HU;

NPUBOJUTH TPUMEPHI BKIIA/a POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PHU3UKOB
B Pa3BUTHE HAyKW, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU TEXHOJIOTHM;

UCTIOJIh30BATh TEOPETUYECKHE 3HAHUS MO (U3UKE B IIOBCEIHEBHOW KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAILEHUH C MPUOOPaMH M TEXHUYECKHUMHU
YCTPOWCTBAMH, JUISI COXPAHEHUS 3JI0OPOBbS M COOIIOACHUS HOPM DKOJIOTHYECKOTO
MIOBEJICHUS B OKpPY>KalolleH cpene;

paboTaTe B TpyIIe C BBHIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh PaldOTy TPYIIBl, PALMOHAIBHO pAacCIpelneisiTh OOS3aHHOCTH W
IUTAHUPOBAThH JEATENIBHOCTh B HECTAHAAPTHBIX CUTYallUsAX, AJEKBAaTHO OLEHUBATH
BKJIaJI KaXKJIOTOM3 YYaCTHHKOB I'PYIIIbI B PELICHHE pPacCMaTpUBAEMOi POOIeMBbI.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA ®u3uka
3.1 OObem yuyeOHOro npeamera O@u3nka u BUAbI Y4eOHOH padoOThI

Buj yueOHoi1 padoThI Oo0bem
4acoB

O0beM padoThI 00YyHAIOIIMXCH B AKaJeMUYECKHUX Yacax (Bcero) 78

O0beM padoTHl oOyYalOIIUXCS BO B3aMMOJEHCTBHH ¢ TMpemnoaasateseM | 78

(Bcero)

B TOM YHCJIE:

JIEKIINU 38

MPAKTUYECKUE 3aAHATHUS 20

J1a00paTOPHOE 3aHITHE 20

IIpomeskyTouHnas arrecrtauus B popme

No2 cemecTp — 3a4eT ¢ OLIEHKOI
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4 YCJIOBUS PEAJIMBALINU YYEBHOI'O IIPEJIMETA
VI1.06 ®uszuka

4.1 TpeOoBaHusl K MATEPHAJIBHO-TEXHUYECKOMY 00ecIeYeHUI0

Peanuzanus yueOnoro npenmera YI1.06 dusuka tpedyeT Hanuuus y4eOHOTO
KaOuHeTa (PU3MKHU — yuyeOHasi ayJuTOpHs Ui NMPOBEACHUS 3aHITHH JIEKIIMOHHOTO
TUMA, MPAKTUYECKOTO THWIA, TPYNIMOBBIX U HWHAMBHUIYAIbHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTalllH.

O6opynoBaHue yueOHOTO KaOMHEeTa: KOMIUIEKT yueOHOM MeOeu:

— pabodee MecTo npernoaaBaTes (CToJ, CTyN);

— pabounie MecTa 00yJaroIuxcs (CTOJIbI, CTYJIbs);

TexHudeckue cpeacTBa 0OydeHHUS:

- skpaH HacTeHHbI Lumien Eco Picture 150 x 150 cm Mftte White;

- mynsTuMeana-mpoekrop Infocus IN114 x Full 3D;

- amrepMeTp Jao;

- BOJIBTMETD J1a0;

- HaOOp 1a00PaATOPHBINA «DIEKTPUUECTBOY;

- peoctar PII-6Mm (;1abopatopHbrif);

Harnsioasie cpenctBa oOyueHus:

- KOMIUIEKT Tabnuil 1o pusuke «nekTpocTatruka; [IoCTOSTHHBIN TOK»;

- KOMIUTEKT Ta0JIHIl 10 (PU3UKE «dTEKTPOMArHUTHBIE KOJICOaHHS U
BOJIHBI»;

- Tabmuna aeM. «du3nueckrne BeIMIrHbI U QyHIaMEeHTaIbHbIS
KOHCTAHTHI,

- tabmuna aeM. «lllkana 3MeKTpOMarHUTHBIX U3TYYCHHID.

4.2. IlepeyeHb HOPMATHUBHBIX MPABOBBIX JOKYMEHTOB, 0OCHOBHOI U
JAOMOJIHUTEJIbHOM Y4e0HO JIUTepaTypbl, HeOOX0AUMOM /1JIsl OCBOEHMS
yueOoHoro npeamera YII.06 ®uszuka
HopmaTnBHbBIE NPaBOBbIE JOKYMEHTHI:

1. ®enepanpubiii 3ak0oH OT 29.12.2012 Ne 273-®3 «OO6 o00pa3zoBaHuH B
Poccuiickon denepanum.

2. Ilpukaz Munoopuaayku Poccum ot 17.05.2012 Ne 413 «O06 yTBepxkaeHUU
dbenepaibHOTO  TOCYIapCTBEHHOIO0  00pa30BaTENbHOTO CTaHIApTa CPEIHEro
(momHOTO0) 001IIeT0 00Pa30BAHUSY.

3. [Ipuxa3z MunuctepctBa npocsenieauss PO ot 18 mas 2023 r. Ne 371 «O6
yTBepXkAeHUH (eaepaabHOl 00pa30BaTeIbHOW NPOrpaMMBl CPEIHEro OOIIEro
o0pa3zoBaHMs»

4. ®enepanbHBIA TOCYTAPCTBEHHBIH OOpa30BaTENbHBIM CTaHAAPT CPEIHEro
npodeccuonansHoro obpaszoBanus mo crnenuanabHOcTH 38.02.03 OmepanmonHas
NEeATEIbHOCTh B JIOTUCTHKE, YTBEPXKJIEHHOTO TMpHKa3oM MuHHCTEpCTBA
npocsenieHus Poccuiickoit @enepanuu ot 21.04.2022 Ne 257;

5. Ilpukaz MunnpocBemenuss Poccum ot 24.08.2022 Ne 762 «O6
yrBepkaeHun [lopsnka opraHu3alii W OCYHIECTBJICHHUS 00pa3oBaTebHOU



JESITENIbHOCTH 1O 00pa30BaTeNbHBIM MpPOrpaMMaM CpeaHero mpogecCHOHaIbLHOTO
00pa3oBaHUY;

6. Ilpuka3z Munnpocsemienusi Poccun ot 01.02.2024 Ne62 «O BHeceHUM
W3MEHECHU B HEKOTOpbIE NpUKa3sbl MHHHUCTEpPCTBA NpOCBelieHus: Poccuiickon
denepanuu, kacarommecs GpeaepanbHbIX 00pa30BaTENbHBIX MPOrPaMM OCHOBHOTO
00111ero 00pa3oBaHUs U CPEITHETO OOIIEro 00pa3oBaHUs»;

7. Ilpukaz MunnpocBemenusa Poccun ot 21.02.2024 Nell9 «O BHeceHuun
n3MeHeHuil B npuioxkeHns Ne 1 u Ne 2 k mpukazy MuHHCTEpCTBa MPOCBELIEHUS
Poccuiickoit @enepaunu ot 21 centsiops 2022 r. N 858 «O6 yTBepxaeHUU
denepanbHOrOo TmEpeyHs Y4YEOHUKOB, JMAOMYIIEHHBIX K HCIOJb30BAaHUIO TpHU
pealiM3alid WMEIOIUX TOCYAAPCTBEHHYIO AaKKpPEAMTALMI0 00pa30BaTEIbHbBIX
IporpaMM HA4ajdbHOTO OOIEro, OCHOBHOTO OOIEro, CpeaHero OOIIero

oOpa3oBaHUs OpraHu3alusIMH, OCYIIECTBISIOIUMHI o0pa3oBaTeNbHYIO
JeSITEIIbHOCTh M YCTAHOBIICHUS TIPEICIIBHOTO CPOKa UCTIONB30BaHUS UCKITIOYCHHBIX
Y4EOHUKOBY;

8. ITucbmo MunucrepctBa npocsemieHuss PO or 1 mapra 2023 r. Ne 05-592
«O HampaBieHUU peKoMeHJauui» («PekoMeHJauuMu 1Mo peav3aliu CPeaHEro
oOmiero oOpa3oBaHusi B IMpefenax OCBOEHHS 00pa3oBaTENbHON IPOrpaMMbl
cpeaHero npodecCuoHaIbHOTO 00pa30BaHUS)

OcHoBHas quTEparTypa:

1. Msxumes, I'. SI. ®usnka: 10 xmacc: 6a30BbIi U yrayOn€HHBIN YPOBHU :
yaeOnuk / I'. 1. Msixkumes, b. b. byxosues, H. H. Cotckuii ; mox penakmumeit H. A.
[TapdentheBoii. — 10-e u3n. — Mockaa : [Ipocsemenue, 2023. — 433 c. — ISBN
978-5-09-103619-0. — TexcrT : 27MeKTPOHHBIN // DINEKTPOHHBIN pecypc nudpoBoit
obopazoBarensHoil cpenbl  CIIO PROFoOpazoBanme : [caiit]. — URL:
https://profspo.ru/books/132340.

2. Maxumes, I'. 4. ®uszuka: 11 kmacc: 0a30BbIM U yTriyOJEHHBIN YPOBHHU:
yueonuk / I'. 5. Mskumes, b. b. Byxosues, B. M. Uapyrun; nox penakmueit H. A.
[TapdentbeBoii. — 11-e uzn. — Mocksa: [Ipocsemenne, 2023. — 440 c. — ISBN
978-5-09-103620-6. — TekcT: 3MeKTPOHHBIN // DNEKTPOHHBIN pecypc HUPppOoBOi
obpazoBatenpbHolt  cpenpl  CIIO  PROFoOpazoBanme: [caiit]. — URL:
https://profspo.ru/books/132346.

JlonoJIHMTEIbHASA JIUTEepaTypa:

1. BacunbeB, A. A. ®usuka. bazoBsiii ypoBeHnb: 10—11 kmaccel: yueOHUK
11 cpemHero  obmiero  obpasomanus/  A. A. BacuiaweB, B. E. ®enopos,
JI. 1. XpamoB. — 2-e¢ u3a., uchp. U gom. — Mocksa: M3marenasctBo FOpaiiT,
2023. — 211 ¢. — (Oo6meo6paszoBaTenbHbiil muki). — ISBN 978-5-534-16086-4.
— Texkct: snextponnsi // OOpaszoBarenbHas miatdgopma FOpait [caiiT]. —
URL:

2. ®u3uKa: METOAMYECKHE YKa3aHUs K BBIMOJIHEHUIO JJAOOPATOPHBIX padOT
s cryaeHtoB CIIO Bcex wampabinenuit / ®I'BOY BO «BopoHexckuii
rOCYJapCTBEHHBIM TEXHUYECKUU YyHUBepcuTeT»; cocT.. B. H. Jlepenko, E. B.
AunexkceeBa. Boponex: U3n-so BI'TY, 2021. 35 c.



3. ®usuka. Paznen «MexaHuKa»: METOJANYECKUE YKA3aHUS K BBIIOJIHEHUIO
CaMOCTOATENIbHOU palboThI ISl CTyACHTOB Bcex crenunanbHocteit CIIO / ®I'bOY
BO «BopoHexckuil rocyJapCTBEHHbI TEXHUYECKUI YHUBEPCUTET»; cocT.:. E. B.
AunexkceeBa, B. H. [Ilepenko. Boponex: N3n-so BI'TY, 2021. 30 c.

4. Mapos, E. A. OnopHble KOHCIIEKTHI U Pa3HOYPOBHEBBIE 3a/1aHus1. Du3uKa.
10 xnacc / E. A. Mapon. — Cankr-IlerepOypr: Bukropus mitoc, 2022. — 96 c. —
ISBN 978-5-91673-022-7. — TekcT: SJIeKTPOHHBIA // DIEKTPOHHBIA pecypc
udposoit obpazoBarensHoil cpenpl CIIO PROFo6pazoBanue: [caiit]. — URL:
https://profspo.ru/books/123775.

5. Mapomn, E. A. OnopHbie KOHCIIEKTHI U pa3HOYPOBHEBBIE 3a/1anusl. DuU3HKa.
11 kmacc / E. A. Mapon. — Cankr-IlerepOypr: Bukrtopus mmtoc, 2021. — 80 ¢. —
ISBN 978-5-91673-107-1. — TekcT: SIeKTPOHHBIA // DIEKTPOHHBIA pPeECypc
udposoit obpazoBarensHoil cpeapl CIIO PROFo6pazoBanue: [caiit]. — URL:
https://profspo.ru/books/123776).

4.3. IlepedyeHb MporpaMMHOro odoecneveHnusi, npogecCHOHAIbHBIX 0a3
AAHHBIX, THPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM PEeCypCcoB
HHPOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « MHTEepHET», HEOOXOAMMBIX
11t ocBOeHus1 yueOHoro npeamera YII.06 @uszuka

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
2.  CIIC KoucynpranT  bromkerneie  opranm3anuu:  Bepcus  Ilpod
CriennagbHbBIN  BBITYCK

3. Adobe Acrobat Reader

4. Office Professional Plus 2013 Single MVL A Each Academic;

5. 7zip

6. Google Chrome

7. Moodle

https://www.iprbookshop.ru/

https://www.elibrary.ru/defaultx.asp

https://biblioclub.ru/

https://e.lanbook.com/

https://profspo.ru/

https://urait.ru/

https://old.education.cchgeu.ru/

https://efizika.ru/

https://infourok.ru

4.4. OcobennocTu peasuzanuu yueoOHoro npeamera YI1.06 ®usuka ais
00y4aIOUIUXCS U3 YHCJIA HHBAJIWIAOB M JIUI] C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI

HpI/I 06y‘-IeHI/II/I Jagy € OrpaHMYCHHBIMU  BO3MOJKHOCTAMHU  310POBbA,
pelyCMaTPUBACTCS HHAWBUyabHBIN rpaduk 00yueHus.



WHBaMMapl W JHMIOa C OrPaHWYCHHBIMH  BO3MOXHOCTSIMH  370POBBS
oOecrieyeHbl TMEYaTHBIMH M 3JEKTPOHHBIMH O0pa30BaTENbHBIMH pECypcamMH B
(dopmax, aianTUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBSI.

JIns  oCylIecTBIIGHHsI TPOIENYp TEKYIIEro KOHTPOJS YCIIEBaeMOCTH U
IPOMEXKYTOYHOW aTTecTaluyd OOy4aroluXxcsi, CO3aloTCs (OHABI OLEHOYHBIX
CPE/ACTB, aJanTHPOBAaHHBIC JUIS WHBAJIMIOB W JIMI C OrPAaHHMYCHHBIMU
BO3MOXKHOCTSIMH ~ 37I0pPOBbsI M TIO3BOJISIIOIINE OLIEHUTH JIOCTIDKEHHE HMHU
3alUTAHUPOBAaHHBIX B OCHOBHOW 00pa3oBaTelbHON MporpaMMme pe3ysIbTaToB
oOy4deHHsI U YpOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIICTEHIIMW, 3asIBICHHBIX B
o0pa3oBaTeNbHOI IporpamMmme.



5 KOHTPOJIb U OIIEHKA JOCTWXXEHUI PE3YJIbTATOB
OCBOEHUSA YYEBHOI'O ITPEIMETA VYII.06 ®u3uka

JlocTukeHre JUYHOCTHBIX PE3yJIbTaTOB OLIEHHWBAETCS Ha KaueCTBEHHOM YpoBHE (0e3
orMeTkn). CHOpMUPOBAHHOCTH MPEIMETHBIX, METANPEAMETHBIX, JIMYHOCTHBIX YMEHUN ¥ 3HAHUN
OlICHMBaeTCa B Oajlyjax MmpernojaBaTesieM B MPOLECCE BHINOJHEHUS OCHOBHBIX BUAOB yueOHOMU
NESTEIILHOCTH OOYYaIOIIUXCsl, TECTUPOBAHUS, BBIOJHEHUsSI O0YUYAIOIUMUCS CaMOCTOSTEIbHOM
paboThL, O pe3yabTaTaM TEKYILEro KOHTPOJIS U MPOMEKYTOUHON aTTeCTaIIH.

Onenka pe3ynbTaToB

Pe3ynbTaTe! 00yueHus
Y i (dbopmMBI 1 METOTBI)

JINYHOCTHBIE PE3VYJIbTATHI TECTUPOBAHUE 10 TEME
1) rpa:knaHncKoOro BOCIMTAHUSA: YCTHBIN OIIPOC
c(hOpMHUPOBAHHOCTH rpakJIaHCKOU MO3UIH | KOHTPOJIbHAsI paboTa

oOydaromierocss Kak aKTHUBHOIO M OTBETCTBEHHOTO YJI€HA | 9K3aMeH
poccuiickoro o0IIecTBa;

NPUHATHE  TPAJULIUOHHBIX  OOIIEYETOBEUYECKUX
T'YMaHUCTUYECKUX UAEMOKPATUIECKHUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIbHOCTh B
WHTEpecax TPaKIAHCKOrO OOIecTBa, Yy4acTBOBATh B
caMOyIpaBJIeHUU B 00pa3oBaTeIbHON OpraHU3allly;

YMEHHE  B3aMMOJICHCTBOBATH C  COIMAIBHBIMHU
UHCTUTYTaMHM B COOTBETCTBUM € MX (QYHKUIUAMH U
Ha3HAYCHHEM;

FOTOBHOCTh K TyYMaHUTAPHOW M BOJOHTEPCKOM
NESITEIIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIUTAHUSA

cOpPMUPOBAHHOCTh ~ POCCHICKOW  TpakIaHCKOMN
UJCHTUYHOCTHU, TaTPUOTU3MA;

[[EHHOCTHOE OTHOIIEHHWE K  TOCYJapCTBEHHBIM
CHUMBOJIaM, JOCTHKEHUSIM POCCHMCKUX YYEHBIX B 00JacTH
(U3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

chOpPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHWUS,
3TUYECKOTO MOBECHMUS,

CIOCOOHOCTh OIIEHWBATh CHUTYAIMI0 M TMPUHUMATH
OCO3HAHHBIE pEIICHUs, OPUEHTHPYICh Ha MOpPAJIbHO-
HPABCTBCHHBIE HOPMBI W IICHHOCTH, B TOM 4YHCIIE B
JIESITETBHOCTHA YYEHOTO;

OCO3HAaHHWE JIMYHOTO BKJIaJa B  TOCTPOCHUE
YCTOMYHUBOTO OyYIIETO;

4) 3cTeTUYEeCKOr0 BOCITUTAHUSA:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYas
ACTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO (U3HUECKOM
HayKe;

5) Tpy10BOro BOCIMTAHMSA:

HWHTEpEC K pa3audHbiM chepaM mpodeccunoHaIbHOMU
NESTEIbHOCTH, B TOM YHCJE CBS3aHHBIM C (DU3UKON U
TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIK  BHIOOP
Oynymeit mpodeccun © peanu3oBbIBATh COOCTBEHHBIC
YKU3HEHHBIE TUIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHUIO U
caM000pa30BaHUIO B 00JaCTH (PU3MKH HA MPOTSKECHUU BCEH




KU3HH;
6) ’3K0J10rMYEeCKOT0 BOCIIMTAHUS:
c(hOPMHPOBAHHOCTh  JKOJOTHYECKOM  KYJIBTYpHI,

OCO3HAaHUE  TINOOATBHOTO  XapakTepa  AKOJIOTHYECKUX

npo0Jem;

IUIAHUPOBAHUE U  OCYIIECTBJIEHUE JCHUCTBUU B
OKpYKalollle cpefe Ha OCHOBE3HAHUS 1IN YCTOMYUBOTO
pPa3BUTHS YEIOBEUECTBA;

Pacmmpenue omnbiTa AESTEILHOCTH IKOJOTHYECKOH
HaIpaBJICHHOCTM HAa OCHOBE MMEIOLIUXCS 3HAHUU 110
busuke;

7) 1EeHHOCTH HAYYHOT 0O MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS,

COOTBETCTBYIOIIIETO COBPEMEHHOMY YpPOBHIO  Pa3BUTH

(bU3UYEeCKON HAYKH;

OCO3HaHUE IICHHOCTH HAy4YHOW JESTEeNbHOCTH,
TOTOBHOCTh B TIpOllecCce€ M3YYCHHS (PU3MKU OCYIIECTBISITH
MPOEKTHYIO u HCCJIEI0BATENIbCKYIO0 JeATeIIbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDI

OBJIa,Z[GHI/IG YHI/IBepca.HBHBIMI/I ITO3HABATCIIbHBIMHU
NIEUCTBUSIMU:
ba3oBble JJoruueckue 1eicTBUA:

CaMOCTOSITEIILHO (bopMynupoBaTh u
aKTyaJIu3upOBaTh npobiemy, paccmarpuBath €€
BCECTOPOHHE;

ONpenensaTh  LEeNU  JeATENBHOCTH,  3a/laBaTh

napamMeTpbl M KPUTEPUHM WX JIOCTHXKEHHMS; BBIABIITH
3aKOHOMEPHOCTH M NPOTUBOPEUYMS B PacCMaTPUBAEMBIX
(bu3NYECKUX SIBICHUSX;

pa3pabaTbIBaTh IUIaH PEUICHUs IPOOIEMBI ¢ ydéTOM
aHaJIM3a MMEILIUXCS MaTepUalIbHBIX U HEMaTEepPHUAIbHBIX
pecypcos;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE pE3YJIbTAaTOB ILENsAM, OLIEHUBATh PUCKHU
MIOCJIEJICTBUM J1€ATEIILHOCTH;

KOOP/JMHUPOBATh U BBIOJIHATH pabOTy B YCIOBHUSAX
peanbHOro, BUPTYAJIBHOTO U KOMOMHHMPOBAHHOI'O
B3aUMOJCUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHE NPH PEIICHUHU
YKU3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBarenLCcKHe JeHCTBUA:

Biagers Hay4HOM TEpMHHOJIOTHEH, KIIIOYEBBIMU
HOHITUSIMHU U METOJaMU(PU3NIECKON HAYKU;

BJaJIeTh HaBBIKAMHU Y4eOHO-HCCIIEIOBATENLCKON |
MPOCKTHOM  JIEATETLHOCTH B obnactu busukw,
CIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIEHOMY
MOMCKY METOJIOB pEIICHUs 3a/1a4 (PU3UIECKOro CoepKaHus,
IPUMEHEHHUIO PA3IMUHBIX METOAOBIIO3HAHUS;

BJIQJIETh BUJAMHU JEATEIBHOCTH IO MOIYYEHUIO
HOBOTO 3HAHHUS, €0 HMHTEPIIPETAlH, NPeoOpa3oBaHUIO U

TECTUPOBAHUE 110 TEME
YCTHBIH OIIPOC
KOHTpPOJIbHAs paboTa
IK3aMeH




NPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX CHTYaIHsX, B TOM
yuciae TpU CO3JaHUM YYEOHBIX IPOEKTOB B 00JacTH
busuky,

BBISIBIISITh ~ NPUYMHHO-CIICICTBEHHBIE  CBS3U |
aKTYaJIM3UPOBATH 33Jady, BBIIBUTaTbTUIIOTE3Y €& PeIIeHHs,
HaXOJUTh  ApryMEHTBl s JOKa3aTelbCTBA  CBOMX
YTBEPKICHHIA,33/1aBaTh MapaMeTPhl U KPUTEPHH PELICHUS;

aHAJTM3UPOBATh IMOJNYYCHHbIE B XOAE pPELICHUS
3a1a4d  pPe3yJabTaThl, KPUTHYECKH  OICHUBATh  HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHbIE 3a/1a4M B
00pa3oBaTeNbHON  AEATEIBHOCTH, B TOM 4YHCIE NpHU
U3y4eHUH (PU3MKH;

7aBaTh OIICHKY HOBBIM CHUTYalHsM, OIICHUBATh
nprOOPETEHHBII OIIBIT;

yMeThb IEPEHOCHTh 3HAaHHA 1O  (HU3UKE B
NPAaKTUYECKYIO 00JIACTh KU3HEACATEIbHOCTH;

yMETh  HMHTETPUPOBATH  3HAHUS U3  pa3HBIX
IOpeAMETHBIX  o0JjacTeil;  BBIABHTaTb  HOBBIE  HJIEH,
npeiarath OpUTHHAJIbHbBIE TMOAXOJbl M PEIICHUS; CTABUTh
npoOieMbl M 3aJadd, JOIMYCKAIOIIME aJbTepPHATHBHBIC
peLIeHHS.

PabGora c undgopmanueii:

BJaJeTh  HAaBBIKAMM  TOJYYECHUs  HMH(POpPMALUU
(Gu3HYecKOro conepKaHusl U3 WCTOYHHKOB PA3HBIX THUIIOB,
CaMOCTOSITENTEHO OCYILIECTBIISATh TIOUCK, aHau3,
CHCTEeMaTH3alMI0 W HMHTEPIpETanuio  HWHPOpMAIHH
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTH HH(OPMALIUH;

UCTOJB30BAaTh  CPEACTBA  HMH(DOPMAIIMOHHBIX |
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B penIeHun
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AIMOHHBIX
3a/ay ¢ coOoIeHneM TpeOOBaHUM APrOHOMHKH, TEXHUKH
0€301M1aCHOCTH, TUTHEHBI, pecypcocOepekeHus1, MPaBOBbIX U
STUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€301TaCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUYECKOTO COAEPIKAaHUS B
pasnmuuHbIX dopmaTtax ¢ y4€TOM HazHaueHUs WH(opMaruu
U LEJEeBOH ayIuTOpHM, BBIOMpas ONTUMANbHYIO (opmy
IPE/ICTABICHNS M BU3YaJIH3aIUH.

OBnaneHue yHUBEpCaAIbHBIMU KOMMYHUKATUBHBIMU
y4eOHBIMU JEHCTBUSIMHU:

OCYILIECTBIIATh OOIEHHE Ha ypoKax (U3UKU U BO
BHE-YPOYHOUW JEeATEIHLHOCTH; PACIO3HABaTh MPEIMOCHUTKH
KOH(MJIMKTHBIX ~ CUTyallMd M  CMSTY4aTh  KOH(IUKTEHI;
pPa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

IMOHUMATh n HCIIOJIL30BATh MIPEUMYIIECTBA
KOMaH/IHOUM U HHIUBUAYATbHON pabOTHI; BHIOMPATh TEMATUKY
U METOJbl COBMECTHBIX JIEHCTBUH C Yy4€TOM OOIMHUX
MHTEPECOB, U BO3MOXHOCTEH KaK/10T0 WieHa KOJIEKTUBA;

MPUHUMATh  II€JIM  COBMECTHOW  JIESATEIHHOCTH,




OpPraHM30BBIBATE W KOOPAMHUPOBATH [JEHCTBHA MO €€
JOCTHKEHUIO: COCTaBJIATh IUIAH JCHCTBUN, PACIPEIENIATh
POJH ¢ Y4ETOMMHEHHUH y4aCTHUKOB, 00CYX/1aTh Pe3yIbTaThl
COBMECTHOH paboTHI;

OLICHMBATHh KadeCTBO CBOETO BKJIAJa M KaXKIOTO
y4aCTHMKa  KOMaHabl B  OOmuMi  pe3ympraT 1O
pa3paboOTaHHBIM KPUTEPHUSIM;

IpeagaraTb HOBBIE IPOEKTHI, OLIEHWBATH HUAEH C
NO3ULUM  HOBU3HBI, OPUIMHAJIBHOCTH, IPAKTHYECKON
3HAYUMOCTH;

OCYILIECTBIIATh MIO3UTUBHOE CTpaTEeru4ecKoe
NOBEICHUE B  Pa3IMUHBIX  CHUTyalMsX, MPOSBIATH
TBOPYECTBO ¥ BOOOPaKEHUE, ObITh MHUIIMATHBHBIM.

OBnaneHre YHUBEPCATBHBIMU PETYISATUBHBIMHA YI€OHBIMU
NEUCTBUSIMU:

Camoopranu3anmus:

CaMOCTOSITENIbHO ~ OCYIIECTBIISATh IMO3HABATEIbHYIO
JEeSTENILHOCTh B 00JIaCTH (M3UKH U aCTPOHOMHH, BBISBISTH
npoOJeMbl, CTaBUTh HU  (POPMyIHpPOBaTH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITENIBHO ~ COCTaBJSATh  IUJIaH  PEUICHHS
pacuéTHBIX M KAYEeCTBEHHBIX 3a/1ay, IUIaH BBIIOJHEHUS
MPAKTUYECKOH paboThl C Y4ETOM HUMEIOUIMXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MpeOYTeHUH;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH Y4eOHOTO IpelMeTa Ha OCHOBE
JIMYHBIX TPEIIOYTEHUII;

JieNlaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBAThH €TO0,
Opatb Ha ceOst OTBETCTBEHHOCTH3a PEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

crocoO0CcTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHHUIO
SpYAUIIMHA B 00JIACTH (PU3UKH, MMOCTOSIHHO TOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

JlaBaTb OIIEHKY HOBBIM CHUTYalusiM, BHOCHUTh
KOPPEKTHUBBI B JI€ATEIbHOCTb, OLIEHUBAaTh COOTBETCTBHE
PE3YNIBTATOB LEISM;

BJIa/IETh HaBBIKAMH MO3HABATEIBHON pedIeKCUuu Kak
OCO3HAHUS COBEPIIAEMBIX JCUCTBUA U MBICIUTEIHHBIX
MPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA;

UCIONIb30BaTh MPUEMBI pediekcuu s  OIEHKH
CUTyalluu, BbIOOpa BEPHOTOPEIICHMUS,

YMETh  OIICHWBaTh PUCKA U  CBOEBPEMEHHO
NPUHUMATDH PEHICHUS IO UX CHIKEHUIO;IPUHUMATh MOTUBBI
U apryMeHTBl JpYTUX T[pH  aHAJM3€  PEe3yJbTaToB
NEeSTeNIbHOCTH; IPUHUMATh ce0sl, TOHUMas CBOM HEJOCTaTKU
Y JIOCTOUHCTBA;

NPUHUMATh MOTUBBI M apryMEHTBhl JpYTrux Mpu
aHaJIM3€e PE3yIbTAaTOB AEATEILHOCTH; IPU3HABATH CBOE MPABO
Y TIPaBO JIPYTUX Ha OLTHOKHU.

B nporecce JOCTUKEHUS JTUYHOCTHBIX
pe3yNbTaToOB OCBOEHUS MPOTrpaMMbl MO (PU3UKE JUIsl YPOBHS




cpemHero  obmero  oOpa3oBaHHMs y  OOYYarOIIUXCS

COBCPHICHCTBYCTCA BMOHHOHaHBHBIﬁ HUHTCIICKT,
IPEATOJIar Ao IHIC(HOPMUPOBAHHOCTD:
CaMOCO3HaHUs, BKJTIOYAFOIIIETO CIIOCOOHOCTH

IIOHMMATh CBOE OMOLMOHAIBHOEC COCTOSIHUE, BUICTH
HalpaBJICHUs Ppa3BUTHS COOCTBEHHOH HSMOLMOHAIBHOMN
chepsl, OBIThYBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMs, BKIIOYAIOIIET0 CAMOKOHTPOJIb,
YMEHHME NPUHUMATh OTBETCTBEHHOCTb 3a CBOE IOBEIECHUE,
CIOCOOHOCTh  AJaNTUPOBaTbcd K SMOLMOHAJIBHBIM
U3MEHEHUSIM U NpPOSBIATE THOKOCTb, OBITH OTKPBITHIM

HOBOMY,
BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIIECH CTPEMIICHUE
K JOCTUKECHUIO neiaun u ycuexys, OIITUMM3M,

WHUIMATUBHOCTh, YMEHHUE NIEMCTBOBATh, UCXOJs U3 CBOUX
BO3MOXKHOCTEI;

SMITATUH, BKJIIOYAIOIICH CIIOCOOHOCTh ITOHHMAaTh
SMOLIMOHAJILHOE COCTOSIHHE JPYIrHX, YYUTBIBaTh €0 IIpH
OCYIIIECTBIICHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO H

COTIEPEKUBAHUIO;
COLIMATTLHBIX HAaBBIKOB, BKJTFOYAIOTIIUX
CIIOCOOHOCTh BBICTpanBaTh OTHOIICHUS C APYTUMHU

JTIOJBMH, 3a00TUTHCS, TMPOSBIATH HHTEPEC M pa3peliaTh
KOH()JIUKTHI.

[MPEAMETHBIE PE3YJIbTATBI

K xonnmy oOyuenus B 1 cemecTpe mpeIMETHbIC
pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)arTb
c(OPMHPOBAHHOCTD Y O0YYAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBaTh Ha IPUMEPAX pPOJIb U MECTO
¢u3uku B GOPMHPOBAHNYU COBPEMEHHON HAyYHON KapTHHBI
MHUDA, B Pa3BUTHHA COBPEMEHHOM TEXHUKH U TEXHOJIOTHM, B
IIPAKTUYECKON JESITENbHOCTH JIIOACH;

YUHTBIBATh T'PAHULBl TNPUMEHEHUS HU3YYEHHBIX
¢u3uueckux Mojeneil: MarepuanbHas TOUKa, HHepIHaIbHas
cucrteMa OTcué€Tta, abCOJIIOTHO TBEPAOE TEJIO, WIeaTbHBIN
ra3, MOJIEIM CTPOCHHUS Tra3oB, KHIKOCTEH M TBEPABIX TEl,
TOUYCUHBIN JIEKTPUUECKUH 3aps] P peIieHNH (PU3MIECKUX
3ajad4;

pacmo3HaBaTh (U3NYECKUE SBJICHHS (IIPOLIECCHI) U
OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKHU, MOJIEKYJIIPHO-
KMHETUYECKOW  Teopuu CTpOECHUS BEUIECTBA U
JNEKTPOAVHAMUKH: PAaBHOMEPDHOE H PaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE JBW)KEHUE, CBOOOJIHOE TaJeHHe Tell,
JIBUKCHHE 110 OKDPY)KHOCTH, WHEPLUS, B3aUMOJIECHCTBUE
ten, nup¢y3us, OpOYHOBCKOE JBH)KEHHE, CTPOCHUE
JKUJKOCTEH W TBEPABIX TeEN, U3MEHEHHE O0BEMaA TeN TMpHU
HarpeBaHuu  (OXJAXJCHHMH),  TEIJIOBOE  pPaBHOBECHE,
HCIIApEeHNe, KOHJEHCAUus, IUIABICHUE, KPUCTAJIM3aLus,
KWUIIEHUE, BIaXXKHOCTh BO3/yXa, [IOBBIIICHUE JABJICHUS TIas3a
IIPY €r0 HArpeBaHUM B 3aKPBITOM COCYZE, CBSA3b MEXIY
napaMeTpaMM  COCTOSIHUS ~ Ta3a B HM30MpOIeccax,
JNEKTPU3aLMs TeJ, B3aUMOJCHCTBUE 3aps10B;

TECTUPOBAHUE 110 TEME
YCTHBIH OIIPOC
KOHTpPOJIbHAs paboTa
IK3aMeH




OMHCHIBATh MEXaHUYECKOE JBUKEHHE, HCIOIb3Ys
¢u3nveckre BETUYMHBL: KOOPAMHATA, MyTh, NEPEMEIICHNUE,
CKOPOCTb, YCKOpEHHE, Macca Teja, CHJa, UMITYJIbC Tea,
KAHETHYECKasi ~ OJHEprus,  NOTEHIMaJbHAs  DHEPrus,
MexaHu4yeckas paboTa, MexXaHUYecKas MOILHOCTb; MpH
ONHCAaHUM TIPABWJIBHO TPAKTOBaTh (PU3UUYECKUNH CMBICTT
UCIOJIb3YEMBIX BEJIMYUH, MX OOO3HAUEHWUs] U EIUHHIIBI,
HaXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (PH3UYECKYIO
BEJIMUMHY C IPYTUMH BEJIMYUHAMU;

OIUCHIBATh M3y4YCHHbIE TEIUIOBBIE CBOWCTBA TEN H
TEIUIOBbIC SIBJICHMSI, MCIONb3ys (U3NYECKHUE BEIMYHUHBIL:
JaBlieHUE Ta3a, TeMIleparypa, CpeOHssl KHHETHYeCKas
SHeprus Xa0THUYECKOTO JIBUKCHUS MOJIEKYII,
CPEIHEKBAIpaTUYHAs CKOPOCTb MOJIEKYN, KOJHUYECTBO
TEIJIOTHI, BHYTPEHHsIS dHEprusi, padoTa raza, kKodppuimeHt
MIOJIE3HOTO JICWCTBUS TEIJIOBOTO JIBUTATEINS; MIPH OMHCAHUU
MPAaBHJIbHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOIb3YyEMbIX
BEJIMYMH, UX 0003HAUCHHS U €IUHUIIBI, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JPYTUMHU
BEJIMYMHAM;

OIMCHIBATh M3y4YCHHBIE JJIEKTPHUECKUE CBOMCTBA
BCIIECTBA W  DJIEKTPUYECKHE  SBIEHUSA  (IIPOIIECCHI),
UCTIONB3Ysl (PU3NYECKUE BEIUYHMHBL: JICKTPUUYECKUN 3apsil,
JNEKTPUYECKOE T0JIe, HANPSKEHHOCTh TMOJS, IMOTEHIIHAI,
pa3HOCTh  TMOTCHLUMAIOB;, IMpPH OINUCAHUU IPABHIBHO
TPaKTOBaTh (PU3UYECKHUI CMBICI HCIOJB3YEMBIX BEIHYUH,
uX OOO3HAYeHHs U EJUHMIBI, YKa3bIBaThb (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3HUECKYIO BEIIUYUHY C IPYTHMH
BEJIMYMHAMU;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECChl U SBJICHUS,
UCTONB3Yysl (U3MYECKHE 3aKOHbl W TNPUHIMIBL  3aKOH
BcemupHoro tarorenus, I, II u Il 3akonsr HeroTOHA, 3aK0H
COXPaHEHHMsI MEXaHWYECKOM HHEPIUH, 3aKOH COXPAaHEHUS
UMIyJIbCa, MNPUHIUI  CYNEpPHO3ULIUU  CHJI, TMPUHIUI
paBHOIIPaBHUs MHEPIHATbHBIX CHCTEM orcuéra,
MOJIEKYJISIPHO-KMHETHUECKYIO0 TEOPUIO CTPOSHUS BEIIECTBA,
ra3oBbI€ 3aKOHBI, CBA3b CpPEIHEH KUHETHYECKOW JHEPruu
TEIUIOBOTO  JIBIDKEHUS ~ MOJIeKyl ¢ aOCONIOTHOM
TEMIIEpaTypoOH, IIEpBBIA 3aKOH TEPMOAUHAMUKH, 3aKOH
COXpaHEHHMsI ANEKTPUYECKOro 3apsna, 3akoH Kynona, mpu
3TOM pa3indarh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BBIPAXEHHE U  YCJIOBHUS  (TpaHHIIbI,
001acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHbBIE NMPUHIUIBI IEHCTBUS MAIlUH,
npuOOpPOB M TEXHUYECKUX YCTPOMCTB; pa3inyarh YCIOBHS
ux 0€301acHOro MCIOJIb30BaHNUs B TOBCEITHEBHOM KU3HM;

BBIMIOJIHATE ~ OKCHEPUMEHTHl 110  HCCIIEJI0BAHHIO
busznyecKkux SBICHUH W MPOLECCOB C HCIOJIb30BAHUEM
OpSAMBIX, M  KOCBEHHBIX  M3MEpPEHHMH, TpU  ITOM
dbopmyIupoBaTh MpodiieMy/3aady U THIOTE3y Y4eOHOTO
IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEAJIOKECHHOTO
000pyIOBaHUsI, TPOBOAUTH ONBIT U  (OPMYIHPOBATH




BBIBO/IBI;

OCYHICCTBIIATL MNPAMBIC W KOCBCHHLIC HU3MCPCHUA
(bu3nyecKuX BENWYHMH, MPU 3TOM BBIOUPATH ONTUMAJIbHBIN
CHOCO6 HU3MCPCHUA W HCIIOJIB30BaTh H3BCCTHBIC MCTO/bI
OIICHKH MOTPEIIHOCTEN U3MEPEHUI;

HCCIICAO0BAaTh 3aBUCHUMOCTU MCKIAY (bI/ISI/I‘-IGCKI/IMI/I
BEJIMYMHAMU C HCIIOJIb30BAHUEM IPSMBIX U3MEPEHHU, MpH
3TOM KOHCTPYHUPOBATh YCTaHOBKY, (buKcUpoBaThH
pe3ynbTaTthl  MOJYyYEHHOW  3aBUCUMOCTH  (PU3UYECKHUX
BEJIMYMH B BHJE TAaOMUI] ¥ TpauKOB, AeTaTh BBIBOABI IO
pe3ynbTaTtaM UCCIIeJOBaHUS;

coOmogarh mpaBuia 0Oe30MacHOro Tpyda IMpH
OPOBEJCHUN  HCCIENOBaHUM B paMKax  y4eOHOro

IKCIIEPUMEHTA, y4eOHO-UCCIIeIOBATEIBCKOMN u
IPOCKTHOMN JeSITeITbHOCTH c UCTIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB 51 1a00paTOPHOTO
000pyI0BaHNS;

pemarb pacuy€THbIE 3aJadyd C SBHO 3aJaHHOU
bu3nYeCcCKOl MONENbI0, UCTONB3YS (PU3UYECKUE 3aKOHBI U
MPUHIIMIIBI, HA OCHOBE aHAJN3a YCJIOBUS 3a/1a4ll BHIOUPATh

¢u3nyeckyro  MozeNnb, BBIACHATH  (hU3HUYECKHE
BEJIMYMHBI U (OPMYIbI, HEOOXOAMMBIE ISl €€ peleHus,
MIPOBOJMTH PACUYETHI M OLICHUBATH PEATBHOCTH OTYYEHHOTO
3HaYeHUAPUINYECKON BETMYMHBL;

pemath  KauecTBEHHBIC  3a/layd:  BBICTPAUBaTh
JIOTUYECKH HEMPOTHUBOPEUHMBYIO LEMNOYKY PaACCYKICHHH C
OMOpOl Ha W3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue IBICHNUS,

UCIONIb30BaTh MPU  PEIIeHWH YYeOHBIX 3a/aa4y
COBpeMeHHbIe MH(OPMAaLMOHHBIE TEXHOJIOTUU NJIsl TOUCKA,
CTPYKTYpUPOBAaHHS, HWHTEPIPETAUA H MPEICTABICHUS
y4eOHOM M HAay4IHO-TIOMYJISIPHON MH(GOPMAIIUU, TIOTyIeHHON
U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH
noJTy4aemMyro HH(OpMaIuio;

NPUBOJIUTh  TPUMEPHl BKJIAQJa POCCHHCKUX U
3apyOCKHBIX  yUEHBIX-QU3UKOB B  pa3BUTHE HAYKH,
00BSICHEHHE TPOIECCOB OKPYXKAIOLIET0 MHUpA, B pa3BUTHE
TEXHUKHU UTEXHOJIOTHUH;

MCIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3HKe
B IOBCEOHEBHOW XW3HU I oOecredeHus O€30IIaCHOCTH
npu  oOpamieHdn ¢ npuOopaMu U TEXHHYECKUMHU
yCTpOMCTBaMHM, NJIsi COXpPAHEHMs 3[J0OPOBBS U COOJIOJIEHUS
HOPM 5KOJIOTHYECKOT0 TIOBEACHUS B OKpYXKAroIle cpese;

paboTaTh B TpyNNe C BBHINOJHEHHUEM pPa3INYHbIX
COLIMANBHBIX  POJIEH, TUIAHUPOBAaThH pabOTy  TPYIIIHI,
pPaALMOHATIBHO paclpeAessiaTh O0S3aHHOCTH W IUIAHUPOBATH
NESATENIbHOCTh B HECTAaHIAPTHBIX CHUTYallMsIX, aJeKBaTHO
OLICHMBATh BKJAJ Ka)XJOro M3 YYaCTHHUKOB TPYMIBl B
pelIeHne pacCMaTPUBAEMOM MTPOOIEMEI.

K xoHmy oOyueHuss BO 2 ceMecTpe IpEIMETHbIC
pe3yapTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpPa)aTb




c(hOpMUPOBAHHOCTH y OOYUAIOIIMXCSI YMECHUI:

JEMOHCTPUPOBaTh Ha MpUMEpax pojdb U MECTO
bu3ukd B GOpMUPOBAHUU COBPEMEHHON HAayYHOW KapTHUHBI
MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHHMKU U TEXHOJIOTWM, B
MPAKTUYECKOU JIEATEIbHOCTH JIIOJAEH, LEJIOCTHOCTh |
€IMHCTBO (PM3NYECKON KapTUHBI MHPA;

YUUTHIBaTh TPAHUIBl TNPUMEHEHUS HU3YYEHHBIX
¢u3nUecKuX MOJAENeH: TOUYCUHBIH 3JIEKTPHUUSCKUI 3apsn,
Jy4 CBETa, TOYEYHBIH HCTOYHUK CBETa, sI€pHas MOJENb
aToOMa, HYKJIOHHAas MOJIelb aTOMHOIO fJpa IpPHU pPELICHUH
(bU3HUYEeCKUX 3a/1a4;

pacmo3HaBaTh (U3NYECKUE SBJICHHS (IIPOLIECCHI) U
OOBSACHATP UX HAa OCHOBE 3aKOHOB D3JIEKTPOAUHAMHUKH U
KBAaHTOBOM  ()M3MKU:  3JIEKTpUYECKas  MPOBOJAUMOCTE,
TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MarHUTHOE JEHCTBUS
TOKA, B3aUMOJCHCTBUE MAarHMTOB, AJIEKTPOMAarHUTHAas
UHAYKIUS, JEHCTBME MarHUTHOTO MOJsSi HAa MPOBOJHUK C
TOKOM M  JBWXKYUIMICS  3apsal, 3JEKTPOMAarHUTHbIE
KoJIeOaHUsT W BOJIHBI, MPSIMOJIMHEHHOE pPacHupoCTpaHEHUe
CBETa, OTpakeHHe, MpeJoMJieHHue, HUHTepdepeHus,
Iudpakuus M TONSpU3alUs CBETa, JUCIEPCHS CBETa,
dotoanexkrpuuecknii  dpdext (pororddexrt), cBeTOBOE
JIaBJICHHE, BO3HMKHOBEHHUE JIMHENYAaTOro CIIEKTpa aroma
BOJIOPOJIA, €CTeCTBEHHas u HCKYCCTBEHHAsI
PaANOAKTUBHOCTB;

ONKCHIBATH ~ W3YYECHHBIE  CBOICTBa  BellecTBa
(37MeKTpUYECKre, MarHUTHBIC, ONTHYECKUE, IIEKTPHUECKYIO
IPOBOAMMOCTh PA3IUYHBIX Cpel) U DJICKTPOMArHUTHbHIE
SABJICHUS (IIPOLIECCHI), UCTONb3ysd (DU3MUYECKUE BETUYMHBI:
JNEKTPUYECKUN  3apsii, CWJIa TOKa, DJIEKTPHUECKOe
HaIpPsDKEHUE, DJIEKTPUYECKOE CONPOTUBIIEHHUE, Pa3HOCTb
MOTEHLIMAJIOB, OJJIEKTPOJABIIKYIIAs cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO 1oJjisi, cuiia Amnepa, cuia JlopeHna,
UHAYKTUBHOCTh KATYIIKH, OSHEPrus JJIEKTPUYECKOTO H
MarHUTHOTO TIOJIeH, TEepUOJ M YacToTra KojeOaHuW B
KoJie0aTeIbHOM KOHTYype, 3apsifl U cuja TOoKa B TpoIecce
TrapMOHUYECKUX DJIEKTPOMATrHUTHBIX KOJIeOaHUH, (OKYyCHOE
paccTosiHWe W ONTHYEcKas CHUJjla JIMH3bL, MPH OMNHUCAHUU
NPaBUJIBHO TPAKTOBATH (PM3NYECKUNA CMBICI HUCHOIb3yEMBIX
BEJIMYMH, UX O0OO3HAa4YeHHs] M EIUHUIBI, YKa3bIBaTh
(bopMyIbl, CBSI3BIBAIOLINE JAaHHYIO (PU3UYECKYIO BETHMUUHY C
JIpYTMMH BETUUMHAMU;

ONMHUCHIBaTh HW3YYCHHBIE KBAHTOBBIC SIBICHUS U
MPOLIECCHI, UCHONB3YS (hU3HUECKUE BEITUUYHMHBI: CKOPOCTb
AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBl U 4YacTOTa CBETA,
SHEPrusi i UMMyibC (GOTOHA, EPHOJ MOIypacaga, YHePrus
CBSI3U aTOMHBIX sI/Iep, IPU OMUCAHUU TPABUIILHO TPAKTOBATh
¢buznyeckuif  CMBICT  HCHOJb3YEMBIX  BEIWYMH, UX
o0O3HaueHWsT U  CIUHMIBI,  YyKa3blBaThb  (OPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (U3UYECKYIO BETUUYHMHY C IPYTHMHU
BEJIMYMHAMU, BEIYUCIISATH 3HAUCHUE (PU3NICCKON BETTUYHHEI;

aHAJIM3HPOBATh (PU3MUECKHE MPOILECChl M SBICHUS,




UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHLUIBL: 3akoH OMa,
3aKOHBI NOCJIEA0BATENBHOIO U MAapaJlJIEIbBHOTO COEIUHEHUS
MIPOBOJHUKOB, 3aKOH Hxoyns—JleHa, 3aKOH
DJICKTPOMArHUTHOM HWHAYKIUHU, 3aKOH IPSIMOIMHEHHOTO
pacnpoCTpaHEHUs CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI
NpeJIOMJIEHUsI  CBETa, YypaBHEHHME  OWHINTEWHA  JUIs
dboToaddexra, 3aKOH COXpaHEHUS DHEPTUU, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHMS JIEKTPUUYECKOTO
3apsifia, 3aKOH COXPAHEHUS MAacCCOBOIO YHMCIA, MOCTYNAThI
bopa, 3akoH pajgnoakTUBHOrO pacmnajaa,lpu 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIPAJKECHUE u YCIIOBHS (rpaHuLIbI, o0nacTH)
MPUMEHUMOCTH;

OMpENENATh HaNpaBlieHWE BEKTOpa  UHIYKUUU
MarHUTHOTO TOJS TMPOBOJHUKAC TOKOM, CHJIBI AMIiepa U
cuibl JIopeHna;

CTPOUTh U OMHCHIBATH M300pakeHHE, CO3/1aBaeMOe
IIJIOCKUM 3€pKaJIOM, TOHKOM JINH301;

BBIMIOJIHATh ~ 3KCHEPUMEHTHI IO  MCCIIETOBAHUIO
¢busznyecKkux SBICHUH U MPOLECCOB C HCIOJIB30BAHUEM
OpsIMbIX, W  KOCBEHHBIX  HM3MEpPEHUH: TpU  ITOM
dbopmyupoBaTh MpodJieMy/3aady U THIOTE3y Y4eOHOTO
IKCIEpUMEHTa, OOMpPaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0OBaHUs, TPOBOJIUTH OMBIT H  (HOPMYIUPOBATH
BBIBOJIBI;

OCYILECTBISTh MPSAMbIE U KOCBEHHBIE H3MEPEHUS
(bU3MYECKUX BENWYHMH, MPH 3TOM BBIOUPATH ONMTHUMATLHBIN
Crocod H3MEpEeHUs U HCIOJIb30BaTh HM3BECTHBIE METO/IbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHNUN;

UCCIIEIOBaTh 3aBUCUMOCTH (U3UYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM  MPSMBIX  HU3MEPEHUIl: TMpU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaTh
MOJTYYEHHOW 3aBHCHUMOCTH (DU3MYECKHX BEIMYHMH B BUJC
Tabmui W TpaduKoB, JeNaTh BBIBOABI MO pe3yiabTaTam
UCCIIEJOBAHMSI;

coOmoaTh mpaBwia 0O€30MacHOTO Tpyda MpH
NPOBEICHUN  HUCCIENOBaHMA B  paMKax  yd4eOHOro

IKCIIEPUMEHTA, y4e0HO-HCCIIeI0BATEILCKOM u
HpOGKTHOﬁ ACATCIIbHOCTHU C HUCITIOJIb30BaHUEM
U3MEPHUTEIbHBIX YCTPOMCTB u 71a60paTOPHOTO
000pyIOBaHUs;

pemarh pacdyEéTHBIC 3adaddl C SBHO 3aJlaHHOUN
¢u3nUecKoil MOJenpIo, UCHOJB3Ysd (U3UUYECKUE 3aKOHBI U
NIPUHIUIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a7addl BHIOUPATH
q)HBI/IquKYIO MOACIb, BBIACIATH (1)I/I3I/I‘-I€CKI/IC BCIIMYNHBI U
dbopmysbl, HeoOXoaWMbIe i €€ pelieHUs, MPOBOJUTH
paC‘-IéTBI U OOCHUBATH PCAJIBLHOCTH MOJTYUYCHHOI'O 3HAYCHUA
(U3UYECKON BETMYHUHBL;

pelaTtb Ka4YC€CTBCHHBIC 3aadyu: BBICTPAanBaTh
JIOTHYECKH HETPOTUBOPEYMBYIO IENOYKY PacCyXICHUH C
OMOpol Ha W3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3HYEeCKUe SIBICHNUS,




UCTIONIB30BAaTh TPH  PEIICHWH Y4eOHBIX 3a1ad
COBpPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU ISl TTOUCKA,
CTPYKTYPHPOBAHHs, WHTEPIPETAllMd ¥ TPEICTABICHUS
y4eOHOM ¥ HAY4YHO-IIOMYJIIPHOM MH(POPMAINH, TTOTy4EeHHON
U3 Pa3MYHBIX HMCTOYHUKOB, KPUTUYECKH AaHAIN3UPOBATH
noJy4aeMyro HH(popMaIuio;

OOBSACHSITH NPHUHIUIBI ACHCTBUS MAIIUH, PHOOPOB
U TEXHWYECKHX YCTPOWCTB, pa3n4yarh YCIOBUS HX
0€301acHOT0 NCIOIB30BaHNS B TIOBCEAHEBHOMN JKU3HH;

OPUBOAUTH  TNPUMEPHl BKJIAJAA POCCUHCKUX H
3apyOCKHBIX yUEHBIX-QU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE TPOIIECCOB OKPYXKAIOLIETO MHUpA, B pa3BUTHE
TEXHUKHH TEXHOJIOTHIA;

UCTOJIb30BAaTh TEOPETUYECKHUE 3HAaHUS MO (u3MKe
B IOBCEOHEBHOW XW3HU I oOecredeHus O€30IIaCHOCTH
npu  oOpamieHHd ¢ npuOopaMH U TEXHHYECKUMHU
YCTPOMCTBaMH, JJISI COXPAHEHHS 3/I0POBbS M COOJIOICHUS
HOPM 3KOJIOTHYECKOT'0 TIOBEICHUS B OKpYXKAroIle cpese;

paboTaTte B TpyIIle C BBIMOJIHEHUEM PA3IUYHBIX
COIMAJbHBIX  pOJIeH, IJIAHUPOBAaTh PadOTy  TPYIIIEL,
palMoHAIBFHO pacHpeAcisTh OO0S3aHHOCTU M IUIAHHPOBATH
JeATENIFHOCTh B HECTAHAAPTHBIX CHUTYalMAX, aJeKBAaTHO
OLICHMBATh BKJAJ KaXJOTO M3 YYaCTHUKOB TPYNIBI B
pelIeHne paccMaTpruBaeMoil MpoOIEMBI.




PazpaboTynkm:

OI'BOY BO «BI'TY», npenoaasareib

HepBOi KBATH(UKAIIMOHHOM KaTeropun

®I'BOY BO «BI'TY», npenonasarens
BBICIIEH KBaTH()HUKAIMOHHOM KaTeropuu
PykoBoauTeab 00pa3oBaTeIbHOI NPOrpaMMbl

®I'bOY BO «BI'TY», crapmmii npemnoaabBareib
kadeapbl SKOHOMUYECKOH 0€30MacHOCTH

M.B. Muxaiinosa

H.H. Pe3nuk




JIMCT AKTYAJIN3AIIUU
padoueii mporpaMMbl y4e0HOI0 npeaMeTa

1/

Haumenosanue
snemenTa OII,
pasnena, myHKTa

[IyHkT B mpenpiaymiei
penakuuu

IIyHKT ¢ BHECEHHBIMU
WU3MEHEHUSAMU

PexBu3UTHI
3acedaHms,
YTBEPAUBILIETO
BHECCHHEC
N3MEHEHHH




