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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma yueOHOTO mipeameTa « Dusnka» Ha YPOBHE CPETHETO OOIIEeTo
00pa3oBaHUsI COCTABIIEHA HA OCHOBE:
- ®denepanbHOTO TOCYAPCTBEHHOIO 00pa30BaTENIbHOTO CTaHAapTa CpPEIHEro
o01ero oopa3oBaHusi, yTBEPKIACHHOTO pUKa3oM MUHUCTEPCTBA 00pa30BaHus U HAYKU
Poccuiickoit deneparun Ne 413 ot 17.05.2012 r. (c U3MEHEHUSIMH W JOMOJHEHUSIMU
oT: 29 nexadps 2014 r., 31 nexabps 2015 r., 29 urons 2017 1.);
- OCHOBHOHM 00pa3oBaTeNbHONM MporpamMMbl cpeaHero oobiiero odbpazoBanus MKOY
«COLL Ne4y r.1Iyube (B A€HCTBYIONIEN pEIAKIIIHN),

«Du3uKa» — CUCTEMOOOPA3YIOMIMI y4eOHbIM NpeaMeT s NPEeIMETHON 00sacTu
«EcTecTBeHHOHAYYHBIE TIPEAMETHI», MOCKOIBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE
IIPOIICCCOB U SIBJICHUM, U3y4aeMbIX XUMUEH , OMOJIOTHEH, acTpOHOMUEH U (PU3UUECKOM
reorpadueii. B kauecTBe MIKONBHOrO mnpeameTa (pU3MKa BHOCUT OCHOBHOM BKJaJ B
(opMUpOBaHNE €CTECTBEHHOHAYYHOM KapTHHBI MHUpPA IIKOJbHUKOB U MPEJOCTaBISET
Haunbosiee siCHble 00pa3libl MPUMEHEHUSI HAyYHOrO0 METOoJ/ia MO3HaHMs, TO €CTh crocoda
HOJyYeHUs] JIOCTOBEPHBIX 3HAHUM 00 OKpykaroleM mupe. Puznyeckoe odOpazoBaHuE
JOJKHO TOTOBUTH POCCUMCKHUX Tpak/laH K >KM3HU U padOTe B YCIOBHUSX COBPEMEHHOMU
MHHOBAallMOHHOM HSKOHOMHUKH, KOTOpas TOJbKO M MOXET OOECIeYuTh peajJbHOe
0J1arocoCTOsIHUE HAceJIeHUs U BbIXoJ Poccuu Ha nepeoBble MO3ULKUK B MUPE B HAYKE U
TEXHOJIOTUAX. 3aJayM IIKOJBHOTO (PU3UYECKOTr0 OOpa3oBaHUsA COCTOST HE TOJIBKO B
BBISIBIICHUM M TIOJFOTOBKE TaJaHTJIMBBIX MOJIOABIX JIIOJEH ISl MPOJOJIKEHHS
oOpa3oBaHusI U JajbHEWIIed NpodecCHoHaIbHON JEATeIbHOCTH B 00JacTH
€CTECTBEHHOHAYUYHBIX MCCIICJOBAHUN W CO3JJaHWHM HOBBIX TEXHOJOTMH. BakHeWmmm
TpeOOBaHUEM SIBJISIETCSI TOCIEAOBATENbHBIE W HENPEPBIBHBIA XapaKTep OCBOCHHUS
CUCTEMbl (PU3UYECKUX 3HAHUM U CIOCOOOB JESATENIBHOCTH Ha MPOTSKEHUH BCEro
nepuojia o0y4eHusl.

N3yyenune ¢usmkun Ha 0a30BOM ypOBHE OPHUEHTHUPOBAHO Ha oOecreueHue
00111e00pa30BaTeNbHON U OOIIEKYJIBTYPHOU MOATOTOBKU BBIITYCKHUKOB.

Conepxkanue 0a30BOTO Kypca IMO3BOJISIET HCIOJB30BaTh 3HAHUS O (DU3MUECKUX
00BEKTaxX M mpoleccax sl obecrnedeHus: 0€30MacHOCTH MPU 00pallleHuy ¢ TpudopamMu
U TEXHUYECKUMM YCTPOWCTBAMHU; AJII COXPAHEHUS 3[0POBbS U COOJIOACHHUS HOPM
JKOJIOTMYECKOTO TOBEIECHHUSI B OKpYXKAlOLIEl cpele; I NPUHATHS PELICHWH B
IIOBCEHEBHOM KU3HU.

B cpenneit mkone ¢gusnka n3ydaercs B 10-11 kimaccax.YueOHbIN IJIaH BKIIOYACT
134 vaca, u3 pacueta 2 y4eOHBIX yaca B HEJEIIO.



IVIAHUPYEMBIE PE3YJBTATBHBI OCBOEHUSA YYEBHOI'O
IMPEJIMETA «®PU3UKA»

Ili1anupyemMbie JJUYHOCTHBIE pe3yabTaThl ocBoeHust OOII

JIMYHOCTHBIE Pe3yJbTaThl B c(pepe OTHOILEHU 00y4alIInXcs K cede, K CBOEMY
310POBbI0, K IO3HAHMIO CeOH:

— OpueHTalus OoOydYarouuxcsi Ha JOCTHXKEHHUE JHMYHOTO CYACThs, peaTu3aluio
MO3UTUBHBIX KU3HEHHBIX TMEPCIEKTUB, WHUIMATUBHOCTh, KPEATUBHOCTD,
TOTOBHOCTh U CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEACIICHUI0, CIOCOOHOCTh
CTaBUTh 1IEJIU U CTPOUTH )KM3HECHHBIE IIAHBL;

— TOTOBHOCTh U CIOCOOHOCTH OO0ECHeuuTh cebe U CBOUM OJU3KUM JOCTOUHYIO
KU3Hb B IIPOIIECCE CAMOCTOSITENIbHOW, TBOPYECKOW W  OTBETCTBEHHOM
NEATEIIbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTh OOYyYaloImMXCsl K OTCTaWBaHUIO JIUYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHUSI, TOTOBHOCTh M CIIOCOOHOCTH BHIpA0aTHIBATh
COOCTBEHHYIO TO3UILMIO [0 OTHOIICHUI0O K OOIIECTBEHHO-TIOJIUTUYECKUM
COOBITUSIM TIPOIIIOTO M HACTOSIIIETO Ha OCHOBE OCO3HAHUS M OCMBICICHUS
VCTOPUH, TYXOBHBIX IICHHOCTEN U IOCTUKEHUI HAIIIEH CTPAaHBbI;

— TOTOBHOCTh U CITIOCOOHOCTH OOYUYAIOIIUXCS K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO
B COOTBETCTBUU C OOIIECUETOBEYECKUMU LIEHHOCTSIMU U HI€AJIaMH TPAKIaHCKOTO
oO1ecTBa, MOTPEOHOCTh B (PU3UUYECKOM CaMOCOBEPIIIEHCTBOBAHUM, 3aHSATHUSX
CIIOPTUBHO-03/I0POBUTEIHHOMN AEATETbHOCTHIO;

— TPUHSITHE W peaju3alys LEHHOCTEH 3/I0pOBOr0 M 0O€30macHOro olOpasa KU3HH,
OepekHOe, OTBETCTBEHHOEC W KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO;

— HETPUSTHE BPEIHBIX TPUBBIUEK: KyPEHUS, yIIOTPEOJIICHUS alTKOTOJIsI, HAPKOTHUKOB.

JInyHOCTHBIE pe3yabTaThl B cepe oTHOMIEHN o0yuarommuxcs kK Poccnu kak K
Poanne (OTeuecTBy):

— poccuiickas  UACHTHYHOCTh, CIIOCOOHOCTh K  OCO3HAHUIO  POCCHUMCKOM

NICHTUYHOCTHU B IOJIMKYJBTYPHOM COLMYME, YYBCTBO IPHUYACTHOCTH K



UCTOPUKO-KYJIbTYPHOH OOIIHOCTH POCCUHCKOrOo Hapojga u cyasde Poccun,
IaTPUOTU3M, TOTOBHOCTB K CIIy’)K€HHIO OTedeCcTBY, €ro 3aIluTe;

— YBaXXEHHE K CBOEMY HapoAy, 4YyBCTBO OTBETCTBEHHOCTH Iepen PoauHomn,
rOpIOCTA 3a CBOM Kpai, cBow PoauHy, mpomuioe u  HacTosuee
MHOTOHAIlMOHAJIBHOTO  Hapoga Poccum, yBaxeHME K TIOCYIapCTBEHHBIM
cuMBoaMm (rep0o, diar, TuMH);

— (QopmMupoBaHuE YBaXXEHHUsSI K PYCCKOMY SI3bIKY KaK TOCYJAapCTBEHHOMY S3bIKY
Poccuiickon @enepannu, SABISIOMIEMYCS OCHOBOM POCCUUCKON UACHTUYHOCTH U
TJIABHBIM (DAKTOPOM HAIMOHATFHOTO CAMOOTIPEICTICHUS;

— BOCIIUTAHUE YBAXEHUS K KYJIbTYpE, S3bIKaM, TPAIULUSAM U OOBbIYasM HapoOJOB,
npoxuBaromux B Poccutickon @eneparumn.

JIn4HOCTHBIE pe3yJbTaThl B chepe OTHOLICHHH 00YYAIOIIMXCH K 32AKOHY,
rocyJapcTBy M K rpaskIaHCKOMY O0LIECTBY:

— TPaXKIaHCTBEHHOCTD, IPAXKJAHCKas MMO3ULM AKTUBHOI'O M OTBETCTBEHHOI'O YWICHA
POCCHUHCKOrO O0OIIECTBA, OCO3HAIOLIETO CBOM KOHCTUTYIL[MOHHBIE IIpaBa H
0053aHHOCTH, YBAJKAIOILIETO 3aKOH M MPABOIOPSII0K, OCO3HAHHO MTPUHUMAIOILIETO
TPaJULMOHHbIE HAIlMOHAJIbHBIE M OOIIEYEIOBEUECKUE TyMaHUCTHYECKUE U
JEMOKpaTUYECKUE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOLIECTBEHHOM KU3HU;

— NpPU3HAHUE HEOTUYKJTAEMOCTH OCHOBHBIX IMpaB M CBOOOJ 4YeOBEKa, KOTOPHIE
IPUHAUIEKAT KaXIOMY OT POXKACHUSA, TOTOBHOCTb K OCYILECTBJICHUIO
COOCTBEHHBIX MpaB U cBOOOA O€3 HapylleHHs NpaB U CBOOOA APYTruUxX JHI,
TFOTOBHOCTh OTCTaWBaTh COOCTBEHHBbIE IpaBa M CBOOOJBI 4YeNOBEKa U
rpaXJaHWHAa  COIJIaCHO  OOILENpPU3HAHHBIM  MPUHOUIAM W HOpMaM
MEXIyHAapOJHOro mpaBa W B cooTBeTcTBUM ¢ KoHcrurynmeit Poccuiickoit
@enepanuu, IpaBoBasi U MOJIUTHYECKAs TPAMOTHOCTD;

— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAyKH U
OOIIECTBEHHON TMpakTUKW, OCHOBAaHHOE Ha JAMajore KyjlbTyp, a Takke
pa3iauuHbIX (QopM OOIIECTBEHHOIO CO3HAHUSA, OCO3HAHHME CBOETO MecTa B

NOJIMKYJIBTYPHOM MUDE;



— MHTEpUOPHU3alUs LEHHOCTEW JEMOKPAaTHH M COLMAIBHOM COJMIAPHOCTH,
TFOTOBHOCTb K JIOTOBOPHOMY PETYJIMPOBAHMIO OTHOILUEHWH B TIpYIIEC WU
COLIMAJIbHOM OpraHM3allNy;

— TOTOBHOCTb OOYYaroIUXCsl K KOHCTPYKTUBHOMY YYacTHIO B IPUHATUU PEUICHUH,
3aTparvBalOIIMX MX MpaBa M HUHTEPECHl, B TOM YHUCIIE B pa3IM4yHbIX (popmax
OOILIECTBEHHOM CaMOOpraHU3ally, CaMOYIPaBJIEHUs, OOLIECTBEHHO 3HAYMMOMN
NEeATEINbHOCTH;

— NPUBEP)KEHHOCTh  HJI€AM  HWHTEpPHAIlMOHATM3Ma,  ApPYXObl,  pPaBEHCTBa,
B3aMMOIIOMOIIM  HApOJOB; BOCHUTAaHHWE YBAXKWUTEIBHOIO OTHOLIECHHS K
HAallUOHAJIBHOMY  JIOCTOMHCTBY  JIIOJI€W, MUX  YyBCTBaM,  PEJIUTHO3HBIM
yOCXKICHUSM;

— TOTOBHOCTb  OOyYaroIMXCS  IPOTHUBOCTOSITH  HMJEOJIOTMH  HKCTPEMH3MA,
HaIlMOHaJIM3Ma, KCEHO(POOMHU; KOPPYHIHH;, AUCKPUMUHAIMU IO COLUAIbHBIM,
PEIUTHO3HBIM, PAaCOBBIM, HAIMOHAJIBHBIM IPU3HAKaM M JAPYTMM HETATHUBHBIM
COLIMAJIbHBIM SIBIICHUSIM.

JINYHOCTHBIE pe3yabTaThl B cepe OTHOMIEHNH 00YYAIOIINXCH ¢ OKPYKAIOIIUMHA
JIJAbMU:

— HPABCTBEHHOE CO3HAHME U INOBEJEHHE HA OCHOBE YCBOEHUS OOIEYETIOBEYECKUX
LIEHHOCTEW, TOJEPAHTHOTO CO3HAHUSA W MOBEAEHUSA B IMOJMKYJBTYPHOM MHpE,
TOTOBHOCTHU U CITIOCOOHOCTH BECTH AMAJIOT C JPYTMMH JIFOJbMHU, JOCTUTATh B HEM
B3aMMONOHUMAHMS, HAXOJIWTh OOUIME WLEId U COTPYyAHHMYATh I HUX
JOCTHKEHUS,

— NPUHATHE TYMAHUCTUYECKHX LEHHOCTEH, OCO3HAHHOE, YBAXXUTEIBHOE W
N00pOXKeNaTeNbHOE OTHOIIEHUWE K JApYyroMy 4eEJOBEKYy, €ro MHEHHUIO,
MHUPOBO33PEHUIO;

— CHOCOOHOCTh K COINEPEkKUBAHUIO U (POPMUPOBAHHE MO3UTHUBHOTO OTHOIICHUS K
JOSIM, B TOM YHUCJE K JIMI[AM C OTPAaHUYEHHBIMHA BO3MOYKHOCTSAMH 310POBbS U
WHBaJMAaM; O€pexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHUE K
¢u3uecKoOMy M TMCHXOJOTHYECKOMY 3[0pPOBbIO JPYrHX JIIOAEH, YyMEHHe

OKa3bIBAThH IICPBYIO ITIOMOIIb,



— (GopMHpOBaHKE BHIPAXKEHHOW B MOBEJCHUU HPABCTBEHHOM MO3UIIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATeIbHOMY BBIOOpPY A00pa, HPaBCTBEHHOI'O CO3HAHUA U
MOBEJICHUSI HAa OCHOBE YCBOCHHS  OOIICUETIOBEYCCKUX IICHHOCTEH U
HPABCTBEHHBIX YYBCTB (Y€CTH, JOJTa, CHPaBEUIMBOCTH, MUJIOCEpIUs U
TIPYXKETIO0us );

— pa3BUTHE KOMIICTCHIIUHA COTPYAHUYECTBA CO CBEPCTHUKAMHM, TETHMU MIIQIIICTO
BO3pacTa, B3pOCIBIMH B 00pa30BaTeIbHOM, OOIECTBEHHO MOJIE3HOM, y4eOHO-
MCCIIEI0BATEIbCKOM, TPOCKTHOU U APYTHX BHIAX JCSITCIBHOCTH.

JIMYHOCTHBIE Pe3yJbTAaThl B c(hepe OTHOIIEHU 00YYAIIIMXCH K OKPYKAKOLIEMY
MHPY, *KUBOW NMPUPoO/Ie, XYT0:KeCTBEHHOMH KYJIbTYype:

— MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYUMOCTH HayKH, TOTOBHOCTh K HAyYHO-TEXHUUYECKOMY TBOPUYECTBY, BIaJCHUE
JOCTOBEPHOU MH(MOpMaIel 0 epeaOBhIX JOCTIKCHUSIX W OTKPBITUSIX MAPOBOM
U OTEUECTBEHHOW HAyKW, 3aWHTEPECOBAHHOCTh B HAyYHBIX 3HAHUSAX 00
yCTPONCTBE MUpPa U OOIIECTBA;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM UYHCIIE CaMOOOpa30BaHUIO, HA
NPOTSHKEHUH BCEW JKU3HU; CO3HATENIbHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCIOBHUIO YCHENIHOW MpodecCHOHANIBHON M OOIIECTBEHHOM
NeSTeTbHOCTH;

— JKOJIOTHYECKasi KyJbTypa, OEpeKHOE OTHOIICHUSI K POJHON 3eMIie, TPUPOIHBIM
OorarctBamM Poccuu m Mmpa; MOHMMaHUE BIHMSHUS COIMAIBHO-YKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSTHUE MIPUPOTHON U COLIMATILHOM CPeibl, OTBETCTBEHHOCThH 32
COCTOSIHHE  TIPUPOIHBIX  PECYpCOB; YMEHHS W  HABBIKK  Pa3yMHOTO
PUPOAOIIONB30BAHNS, HETEPIIMMOE OTHOIICHHWE K ACHCTBUSAM, MPHUHOCSIINM
BpE SKOJIOTUH; TPUOOPETEHUE OIBITa KOJIOTO-HATIPABICHHON A TEIHHOCTH;

— 3CTETHYECKOE OTHOIICHHS K MHPY, TOTOBHOCTh K 3CTETHUYECKOMY OOYCTPOUCTBY
COOCTBEHHOIO ObITa.

JIn4HOCTHBIE Pe3yabTaThl B cepe OTHONIEHNH 00yYaAIOIIUXCS K ceMbe U
POAMTEIAM, B TOM YHCJIe OATOTOBKA K CEMEHHOM KU3HM:

— OTBCTCTBCHHOC OTHOIICHHEC K CO3JaHHI0O CEMbU Ha OCHOBE OCO3HAHHOTIO

MIPUHATUS LIEHHOCTEW CEMENHOM KU3HU;



— TIOJIOKUTENbHBIA 00pa3 ceMbH, POJAUTENbCTBA (OTIIOBCTBA W MATEPUHCTBA),
UHTEPUOPU3ALINS TPATUIUOHHBIX CEMEUHBIX LIEHHOCTEH.

JInuHOCTHBIE pe3yJbTaThl B cepe OTHOMIEHHSI 00y4aIONIUXCHA K TPYAY, B chepe
COIHAIBbHO-9)KOHOMHYECKNX OTHOLIEHMIi:

— YBaOXEHHE KO BceM (opmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE CBOCH
COOCTBEHHOCTH,

— OCO3HaHHBIA BBIOOp Oyaymied mnpodeccuu Kak IMyTh M CIOCO0 peaau3aruu
COOCTBEHHBIX )KH3HEHHBIX TIJIAHOB,;

— TOTOBHOCTH OOYYAIOMIUXCS K TPYAOBOU MPO(EeCCHOHATBEHOM EeATeTbHOCTH KaK K
BO3MOXXHOCTH y4acCTUS B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
00I11IeHAIIMOHAIBHBIX MPOOJIEM;

— TMOTPEOHOCTh TPYAUTHCS, YBAXKEHUE K TPYAy U JIOJIAM TpyAa, TPYAOBBIM
JTOCTIKCHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOEC W TBOPYECKOE OTHOIICHHE K
Pa3HBIM BHJIaM TPYJIOBOU EATEILHOCTH;

— TOTOBHOCTh K CaMOOOCTY>KMBAaHHIO, BKIJIIOYas OOyYE€HHE U BBITIOJHEHHE
JIOMAIIHUX 00SI3aHHOCTEM.

JInyHOCTHBIE pe3yabTaThl B cepe GpU3NIECKOro, NCUX0J0rH4eCKoro,
COLMAJIBHOI0 M AKAJAEeMHUYEeCKOro 0/1arono1y4us 00y4arommuxcs:

— (Qusnyeckoe, SMOIMOHATHHO-TICUXOJIOTUYECKOE, COIUAIbHOE OJIaromnonayqne
oOy4Jaronuxcsit B KM3HU 0Opa30BATENbHON OpraHU3allM, OIIYIIEHHE AETbMHU
0e3omacHOCT M TICUXOJOTW4Yeckoro  komdoprta,  HUHPOPMAIMOHHOM

0€30IacHOCTH.

Ilnanupyembie MmeTanpeaMeTHbie pe3yabTaThl ocBoeHns:t OOI1

MeranpeaMeTHbIC Pe3yIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMBbl
IpeICTaBIICHbI TPEeMs IpylIaMyi YHUBEPCAIbHBIX YueOHbIX aeictBuil (YVY /).

1. PeryJsiTUBHbIEe YHUBEpPCAJIbHbIE YUeOHbIE 1eficCTBUS

BbInycKHUK HAYYHTCS:

— CaMOCTOATCIBbHO OHNpCACIIATL LCJIHW, 3aJaBaTb IIapaMCTPbl W KPHUTCPHH, II0

KOTOPBIM MOKHO OIIPEACIINTD, UTO LECJIb JOCTUTHYTA,



— OILICHUMBAThb BO3MOYKHBIE TOCIJIEICTBUSl JOCTHXKEHUS TIOCTaBJICHHOW LEIU B
NEeSATEIbHOCTH, COOCTBEHHOM JKM3HM M IKU3HU  OKpYXKAOLUX  JIIOJIEH,
OCHOBBIBASICh Ha COOOPAKEHUAX 3TUKH U MOPAJIH;

— CTaBUTh MW (opMylIHpoBaTh COOCTBEHHbIE 3a7aud B 00pa30BaTEIbHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

— OLICHMBAaTh PECYPCHI, B TOM YHWCJE BPEMs U APYTHE€ HEMaTe€pUAIbHBIE PECYPCHI,
HE0OXOAMMBIE JUIS TOCTHKEHHS TIOCTABJICHHOM LENH;

— BBIOMpATH IMYTh TIOCTHKEHUS LI, TJIAHUPOBATH PEIlIEHNE MOCTABIEHHBIX 3a/1a4,
ONTHUMU3UPYs MaTEpPUAJIbHBIE U HEMATEPUAIIbHBIE 3aTPaThI;

— OpraHu3oBbIBaTh J(PQEKTUBHBI TOUCK PpECcypcoB, HEOOXOAMMBIX  JJIA
JOCTHKEHHUS TIOCTABJICHHOU LIEeJIH;

— COIOCTaBJISITh MOJYYEHHBIM pe3yJbTaT JAEATEIbHOCTH C IOCTABJICHHOW 3apaHee
LEJIBIO.

2. Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
BbInycKHUK HAYYHTCS:

— UCKaTh U HAXOJUTh OOOOIIEHHBIE CHOCOOBI pElIeHUs 3a/ady, B TOM YHCIE,
OCYILIECTBIISATh Pa3BEPHYTHIN MHPOPMAIIMOHHBIN TOMCK U CTABUThH HA €T0 OCHOBE
HOBBIE (yueOHBIE U TTO3HABATEIbHBIC) 3a/1a4H;

— KPUTHYECKHU OIEHUBATh U MHTEPHPETUPOBATH MH(POPMAILINIO C pa3HBIX MO3UIIUM,
pacrio3HaBaTh U (PUKCUPOBATH MPOTUBOPEUYHS B UH(POPMAITMOHHBIX HCTOUYHHUKAX;

— MCIHOJB30BaTh pa3IM4YHbIE MOJICTIBHO-CXEMATHYCCKHUE cpelcTBa TS
MPEJICTABIICHUS CYIIECTBEHHBIX CBS3€H U OTHOIICHUW, a TaKKE MPOTUBOPEUMH,
BBISIBJICHHBIX B HH(GOPMAIMOHHBIX UCTOUHHKAX;

— HaxOJWUTh W MPUBOJAUTH KPUTHUYECKUE APTYMEHTHI B OTHOIIECHWU ACHUCTBUU U
CYXKJIEHUH JApYyroro; CHOKOMHO M Pa3yMHO OTHOCUTBCS K KPUTHUYECKUM
3aMEYaHMsIM B OTHOIIEHWU COOCTBEHHOTO CYXICHHS, pacCMaTpUBaTh MX Kak
pecypc COOCTBEHHOTO Pa3BUTHUS;

— BBIXOAHUTH 32 PaMKH Y4EOHOrO MpeaMeTa U OCYIIECTBISTH IeJICHANIPABICHHBIN
MOMCK BO3MOXHOCTEH ISl IIUPOKOTO MEPEHOCca CPEJICTB U CIIOCOOOB ACHCTBUS;

— BBICTpaumBaTh WHIWBHUAYaJbHYIO OOpa30BaTEIbHYIO TPACKTOPHUIO, YUYUTHIBaS

OTpaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHMUS;
8



— MEHSTh U YIAEP>KUBATh pa3HbI€ MO3UIIUU B TO3HABATEIILHON JESTEIbHOCTH.
3. KoMmMyHuKaTHBHbIEe YyHUBEpPCAJIbHbIE yUeOHbIe 1eliCTBUSA

BbINYCKHUK HAYYHUTCSH:

— OCYILIECTBJISATh JEJIOBYK0 KOMMYHHUKALIMIO KAaK CO CBEPCTHUKAMU, TaK U CO
B3pOCHbIMH (KaK BHYTpU OOpa3oBaTeIbHOM OpraHu3alud, Tak W 3a ee
npenesaamMu), MOA0MpaTh MAPTHEPOB I JACTOBOM KOMMYHHMKAIIMM HCXOJs U3
CO00paXeHU pe3yIbTaAaTUBHOCTH B3aUMOJICICTBUS, a HE IMYHBIX CUMIIATUH;

— NIpPU OCYIIECTBICHHHM TPYNIOBOWA pabOThl OBITh KaK PYKOBOJUTENEM, TaK H
YJICHOM KOMaHJbl B pPa3HbIX poJisiX (FeHepaTop MJEH, KPUTUK, UCIOJIHUTEID,
BBICTYHAIOLIHM, SKCIIEPT U T.1.);

— KOOpPJMHUPOBATH U BBINOJIHATH PabOTy B YCIOBUSX PEATBHOIO, BUPTYAJIbHOIO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBHUS;

— Pa3BEpPHYTO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOUYKY 3PEHHsI C HUCIIOJIB30BAHUEM
a/1eKBaTHBIX (YCTHBIX U TUCBMEHHBIX) A3BIKOBBIX CPEJICTB;

— pacno3HaBaTh KOH(QIMKTOT€HHbBIE CUTYallMU U IPEJOTBpalaTh KOH(DIUKTHI 10 UX
aKTUBHOM (pa3bl, BBICTpAUBaTh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIMIO,

n30erast INYHOCTHBIX OLICHOUHBIX CYKJICHHI.



Ilnanupyemple npeMeTHbIE Pe3yJbTAThI

B pe3ysbTare nzyuenus yueoHoro npeamera «®u3nka» Ha ypoBHE CPeTHET0
o011ero oopaszoBanus:

BoinyckHMK Ha 6230BOM YPOBHE HAYYUTCS:

— JIEMOHCTPUpPOBaTh Ha MpUMEpax poiab U MecTo (u3umku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOM ACATEIBHOCTH JOIEH;

— JIEMOHCTPUpPOBAaTh Ha MpPHUMEpax B3aMMOCBA3b MEXAY (PU3UKOW H APYTUMHU
€CTECTBEHHBIMU HayKaMUu;

— YCTaHaBJIMBAaThb B3aMMOCBS3b €CTECTBECHHO-HAYYHBIX SIBJICHUM W IPUMEHSTH
OCHOBHBIE (DU3MUECKHUE MOJIEIIH JIJISl UX ONHCAHUS U OOBSICHEHNUS;

— MCIOJIb30BaTh HHPOPMALIUIO (PU3NYECKOTO COACPHKAHUSA NIPHU PEIICHUH YUEOHBIX,
OPAKTUYECKHUX, IPOEKTHBIX M  HCCJIENOBATEIBCKUX  3a1ad, HHTErpupys
MH(}OpMAIUIO U3 Pa3IMYHBIX UCTOYHUKOB U KPUTHYECKH €€ OLIEHUBAS;

— pasnuyaTth U YMETh KCIIOJIb30BATh B YUEOHO-UCCIIEAOBATEIbCKON NEATEIBHOCTH
METOJIbl ~ HAy4YHOro  TMO3HaHusi  (HAOJIOJICHWE, OMNHUCaHue, HU3MEpPEHHUE,
AKCIIEPUMEHT, BBIJIBM)KEHUE THUIOTE3bl, MOJAEIHUPOBAHUE U Jp.) U (POPMBI
Hay4YHOTO Mo3HaHUs ((haKThl, 3aKOHBI, TEOPUU), TEMOHCTPUPYS HA MPUMEpaxX UX
POJIb 1 MECTO B HAYYHOM TO3HAHUH;

— TNPOBOJIUTH NPSIMbIE U KOCBEHHbIE M3MEHEHUS (PU3MUECKUX BEIUYMH, BbHIOMpas
U3MEpUTENbHbIE TPUOOPBl C YYETOM HEOOXOJUMOM TOYHOCTU H3MEPEHUH,
MJIAHUPOBATH XOJI U3MEPEHUM, MOJydyaTh 3HAUYECHHE H3MEPAEMOW BEIUUYUHBI U
OLICHHMBATh OTHOCUTENIbHYIO MOTPEIIHOCTD MO 3a/laHHBIM (popMyam;

— TNPOBOAUTH MCCIEIOBAHUS 3aBUCUMOCTEH MEXIy (PU3NYECKUMHU BEIUUYUHAMM:
IPOBOJNTh MU3MEPEHUS M OIPEIAEHATh Ha OCHOBE HCCICAOBAaHHS 3HAUYCHUE
[apaMeTPOB, XapaKTEPHU3YIOIMINX JAHHYIO 3aBUCHUMOCTb MEXIY BEIUYMHAMH, U
JIeN1aTh BBIBOJ] C YYETOM MOrPEIIHOCTH U3MEPEHUN;

— HCTIONIB30BaTh MJISi OMHCAHUS XapakTepa MPOTEeKaHHUsl (U3UYECKUX IPOIECCOB

(I)I/I3I/I‘—IGCKI/IC BCIIMYUHBI U ICMOHCTPUPOBATH B3AMMOCBA3b MCIKAY HUMU,
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UCIIOJIb30BaTh JUIsl OMMCAHUSl XapakTepa MpOTeKaHUs (PU3NYECKUX MPOIECCOB

(du3rUecKre 3aKOHbI C YYETOM IPaHUI] KX TPUMEHUMOCTH;

— pelaTh Ka4yeCTBEHHbIE 3a/ayd (B TOM YHUCIIE U MEXKIPEAMETHOTO XapaKTepa):
UCIIONB3YS MOJeNH, (U3NYECKUE BEIMYUHBI U 3aKOHBI, BBICTPAUBATh JJOTHUYECKH
BEPHYIO IIEMOYKY OOBSICHEHHS (JI0Ka3aTeNbCTBA) MPEJIOKEHHOTO B 3ajaye
npoiiecca (sSBJICHUS);

— pelaTh pacyeTHbIC 3a7a4d C SIBHO 3aJaHHOW (PU3MUYECKOW MOJIEIbIO: HAa OCHOBE
aHajM3a yYCJIOBHS 3aJlayd  BBIACHATh (DU3UYECKYI0 MOJENb, HaXOIUTh
¢usznyeckue BEIMYMHBI W 3aKOHBI, HEOOXOJUMBIE W JOCTAaTOYHBIC MJIsi €e
peuIeHus, MPOBOANTH PACYETHI U IPOBEPATH IMOJTYUYEHHBIN pe3yJIbTaT;

— YYMUTHIBATh TpPAHUIBl NPUMEHEHHUS HU3YYEHHBIX (PU3MUYECKUX MOAeNeH mpu
peneHn (GPU3NYECKUX U MEKITPEAMETHBIX 33/1a4;

— HCTONBb30BaTh HMH(OpPMALMIO W TNPUMEHSATh 3HAHUS O MPUHIMUMNAX PAOOTHI U
OCHOBHBIX  XapaKTEPUCTUKAXM3YYEHHBIX MAalIUH, MPUOOPOB M  JIPYTUX
TEXHUYECKUX  YCTPOMCTB Uil  pEIICHHS  NPAKTUYECKUX,  Y4EOHO-
UCCIIEI0BATEIBCKUX U IPOEKTHBIX 33/1a4;

— MCIOJIb30BaTh 3HAHMUS O (PU3MUYECKUX OOBEKTaX M MPOLECCaX B MOBCEIHEBHOU

KU3HU JUIsi oOecrieueHusi Oe30MacHOCTH MpH OOpalleHuu ¢ MpudopaMu U

TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXPAHEHUS 3/I0POBbsSI U COOIIOAEHUS HOPM

DKOJIOTMYECKOTO MOBEJICHUS B OKPYXKAIOILIEH cpene, Mg MPUHATHS PEIICHUN B

[IOBCEIHEBHOMN KU3HHU.

BrinyckHuK HA 0230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHTHCSH:

— NOHUMamv U OOBACHAMb YEIOCMHOCMb QU3UYECKOU meopuu, paziuiamso
2PaHUYbl ee NPUMEHUMOCIU U MeCmo 8 psidy Opyaux QuauiecKux meopui,

— glademsv npuemamiy NOCMPOEHUsT Meopemuyeckux O00KaA3amenbCme, a MmMaKice
NPOCHO3UPOBAHUSL  OCOOEHHOCMEl  NPOMEKAHUs:  QU3UYeCKUX SA6NeHUll U
npoyecco8 Ha OCHOBe NOJIYYEHHbIX MeopemudecKux 8b180008 U 00KA3AMENbCME;

— Xapakxmepu3o08amsv CUCEMHYIO C853b MeNHCOY OCHOBONONALAIOWUMU HAYUHBIMU
NOHAMUAMU. NPOCMPAHCMBO, 8peMs, Mamepus (8ewjecmeo, noje), 08udiICeHue,

cuaa, dnepaus,
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— @blOGUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOUWUX PUIUYECKUX
3aKOHOMeEpHOCMEl U 3aKOHO8,

— CamMoCmosmenbHo NIAHUPOBAMb U NPOBOOUMb PUUUECKUE IKCHEPUMEHMbL,

— Xapakmepuzoseams 2100abHble Npodiemvl, cmoswue neped Uen08edecmeom.
9HepeemuyecKue, cblpbesvle, IKOI02UYecKUe, — U poib QU3UKU 68 peueHuu Imux
npoonem,

— pewiamsv  NPAKMUKO-OPUCHMUPOBAHHbIE — KAYECMBEHHble U PACUemHble
Quzuueckue 3adauu ¢ 6vlOOPOM QUIUYECKOU MOOEIU, UCNONbL3YSL HEeCKOJbKO
Qu3suueckux 3aKOHO8 UMU HOPMYN, CBA3BIGAIOUWUX U3BeCHble Qu3uiecKue
BENIUUUHDL, 8 KOHMEKCIEe MENCNPEeOMEMHbIX C83ell;

— 00BACHAMb NPUHYUNLL pabdomvl U  XAPAKMEPUCTIUKU — UZYYEHHbIX — MAUUH,
npubOpO8 U MeXHUYeCKUx yCmpoucms,

— 00BACHAMDY YCA0BUSA NPUMEHEHUS (PUSULECKUX MOOeell NPU peueHUuU uauyecKux
3a0ay, Haxooumsv A0eK8AMHYI0 HPEeONONCEHHOU 3adaue OU3UUECKYI0 MOOeb,
paspeuwiams npodiemy KaK Ha OCHO8e UMEIOWUXCS 3HAHUL, MAaK U Npu nomMouju
Memooo8 OYeHKU.

Pu3nKa U eCTeCTBEHHO-HAYYHbII METOX MO3HAHUS NIPUPOIbI
BbinmyckHUK HA 0230BOM YPOBHE HAYUYMTCS:
— OOBsICHATH Ha MpUMEpax pPojb U MECTO (PU3HKU B (POPMUPOBAHUU COBPEMEHHOM

HAay4YHOW KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTHM, B

MPaKTUYECKOMN AESITEIIbHOCTHU JOEH;

BoinyckHuk HA 02a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUHMTBHCSH:
— JlemoHcmpuposams Ha npumepax 63aumMocesizb Medcoy @uauxkou u opysumu

ecmeCmeEeeHHbIMU HAYKaMU.

Mexanuka
BpinmyckHUK HA 02a30BOM YPOBHE HAYYMTCS:

— OOBSICHAT, OCHOBHBIE CBOWCTBA MEXAHMUYECKUX SIBICHHUI: MEXaHUYECKOe
JBUKEHUE, MPAMOJIMHEHHOE PABHOMEPHOE W PAaBHOYCKOPEHHOE JBUYKEHUE,
WHEpLHUs, B3aUMOJEHCTBHE Ted, AepopMaiusi, HEBECOMOCTb, PaBHOMEPHOE
JIBWKEHUE IO OKPY>KHOCTH, PABHOBECHE TBEPABIX TeJ, Mepenaya JgaBiICHUS

KUAKOCTAMHU M Tra3daMHu, TUAPOCTATUYCCKOC JIaBJICHHUC, aTMOC(l)epHOC JaBJICHUC,
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IUTaBaHUE TeJl, MEXaHWYEeCKUue KOJeOaHUs, BOJHOBBIC SBJICHMS; HCIOJb30BATh
du3nyuecKrue MOJIETH NPU U3YYEHUN MEXaHUYECKUX SIBJICHUM.

— OmnuchiBaTh MEXaHWYECKUE SBJICHHUS , HUCHONB3YyS Mg J3TOro (PU3MUecKue
BEJIMYMHBL: IIEPEMEIICHHUE, IIyTh, BpPEMSA, CKOPOCTb, YCKOPEHHE, Macca,
IUIOTHOCTh, CHWJIA, JABJIEHWE, UMITYJIbC, MEXaHH4yecKas paboTa, KUHETUYECKas
DHEPrus, NOTCHUMAIBHAS SHEPTHsl, MEXAHUYECKAsl SJHEPTUs, MOIHOCTb, MOMEHT
cunbl, KIIJI mpocroro mMexaHusma, amIUIMTyJa, NEpUOJ, yacToTa W (asa
KOJICOaHWI, KWHETWYECKas, IOTEHUWAaJbHAas WM MEXaHWYEeCKas DSHEpPrus IpHu
rapMOHUYECKHUX KOJEOaHUX, BBIHY X AAIOIasi CUja, JJIMHA BOJHBI U CKOPOCTH €€
pacnpoCcTpaHEHUs; UCIIONIb30BaTh 0003HaUeHUE (PU3UUECKUX BETMYMH U €IUHUI
¢usnueckux BenuuuH B CU; mpaBWIIBHO TPAaKTOBATh CMBICT HCIOJIb3YEMBIX
(pu3NYECKUX BETUUHH.

— IlonumaTte cmbicn (U3MYECKHUX 3aKOHOB: HbIOTOHA, BCEMHPHOTO TATOTEHMUS,
COXpaHEHHsSI MMITYJIbCa, COXpAaHEHUE MeXaHW4yeckou sHepruu, ['yka, Ilackans,
Apxumena; ypaBHEHUW CTaTUKHU, YypPaBHEHUN TapMOHUYECKUX KOJIeOaHUH,
OOBACHATH COJEpPKAHUE 3aKOHOB Ha YPOBHE B3aMMOCBS3U (DU3UYECKUX
BEJINYMH.

— IIpoBoauTh NpsiMble U KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIUYMH, OLIEHUBAThH
ITOIPEIIHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHUM.

— BBINONHATE OKCIIEPUMEHTAIBHBIE MCCIENOBAHUS MEXAHUYECKHUX  SIBJIICHUM:
NPSMOJIMHEMHOTO  PAaBHOMEPHOTO M PABHOYCKOPEHHOIO  JIBUYKECHUH,
PABHOMEPHOTO JBMKEHHSI N0 OKPYKHOCTH, B3aWMOJECWUCTBUS TEJl PAaBHOBECHS
TBEPAbIX TE€J, MEXaHWYECKUX KOJICOaHW; OIMUCHIBATh M SKCHEPUMEHTAIbHO
HCCIIEI0OBATh TAKUE XAPAKTEPUCTHUKU 3BYKa KaK T'POMKOCTb, BBICOTA TOHA M
TeMOp.

— Pemate dusnueckue 3a1auu,IpeACTaBIisAs pelIeHHE B OOIIEM BUIE U B YHCIOBOM
BBIPA)KEHUH, HWCIIOJb3Yysl 3HAHUE 3aKOHOB: NMPSIMOJHMHENHOTO PABHOMEPHOTO M
PAaBHOYCKOPEHHOTO JIBUKEHUW, PAaBHOMEPHOIO [BHXKEHHUS IO OKPYKHOCTH,
HproroHa, BCEMHMpPHOIO TATOTEHHMs, COXPAaHEHUsS HMIIYJbCA, COXPAHEHUE
MexXaHn4deckol sHepruu, ['yka, Ilackans, Apxumena, ypaBHEHHUW CTaTHKH,

YpaBHEHUN TAPMOHUYECKUX KOJICOAHMIA.
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BeinyckHuk Ha 0230BOM yPOBHE MOJYYHMT BO3MOKHOCTh HAYYMThCH:
— Ilpusooums npumepvl NPAKMU4ECKO20 UCNONb306AHUA 3HAHUU O MEXAHUYECKUX

ABNEHUSX U PUULECKUX 3AKOHOB.

— Ucnonvzosamv smu 3HAHUS 8 NOBCEOHEBHOU JHCU3HU — OJisl ObIMOBLIX HYIHCO, 8
YueOHoU OesmenbHoCmu, OJisl OXPAHbl 300P08bs, OE30NACHO20 UCHONb308AHUS
MAUUH, MEXAHU3MOB8, MEXHUYECKUX YCMPOLUCMA.

— Ilpeocmasnamos pe3yromamsi UMepeHUll ¢ NOMOWbIO MadIuy, pagpukos u
8bIAGIISIMb HA DMOL OCHO8E dIMAUPUUECcKUe 3a8ucumocmu( nymu om cKopocmiu,
CUTIbL YNpy2oCmu OM VOIUHEHUS. NPYHCUHBL, CUTbL MPEHUS OM CUTIbL HOPMATbHO2O
0asnenuss, nepuooad Mamemamuyecko20 MAasmHuKa om OJIUHbL HUMU, Nepuood
NPYAHCUHHO20 MASMHUKA O MACCHL 2PY3A U HCECMKOCMU NPYHCUHDL).

— Ilonumams  npunyunvl  Oelucmeuss  NPOCMbIX  MEXAHUZMOS8,  MAUWUH,
uUsMepumenbHulX NPUOOPO8, MEeXHUYECKUX YCMPOUCMS.

— Ocywecmensams — camoCmosimenvhvllli.  NOUCK — UHopMayuu  ecmecmeenHo-
HAYYHO20 COOEPAUCAHUS C UCHONb30BAHUEM DPATUYHBIX UCMOYHUKOS( YueOHbIX
MeKCmMos8, CHPABOYHBIX U  HAYYHO-NONYIAPHBIX U30AHUU, KOMNbIOMEPHLIX
oannvix, obpazoseamenvuvix HUnmepnem-pecypcos ), ee obpabomky, anaius 6
yensix popmuposarusi COOCMBEHHOU NO3UYUL NO U3YHUAeMOU meme U BbINOIHEeHUS

y'{€6HO'uCCﬂ6006am€JleKMX u npoeKmezxpa60m no mexaHuke.

MouiekyJsipHas Gpu3uKa ¥ TEPMOANHAMHUKA
BoinyckHuk Ha 6230BOM YPOBHE HAYUYMTCS:

— OOBSICHATHL OCHOBHBIE CBOMCTBA TaKUX TEIUIOBBIX SBICHUN Kak auddysus,
OpOYHOBCKOE JIBIKEHHUE, TETJIOBOE JBMKCHHUE MOJIEKYJI, TETJI000OMEH, TETI0BOe(
TEPMOJIMHAMHUYCCKOE) PaBHOBECHE, arperaTHbIC COCTOSIHHUS BEIIECTBA W HUX
W3MEHEHUS: UCMapeHHe, KOHJICHCAIUs, KUMCHHUE, MJIABJICHUE, KPUCTAILTU3AIINS,
M3MEHEHUS COCTOSIHHSI MICATHbHOTO Ta3a MPU U30TMPOIIECCax.

— Hcnonb3oBaTh pu3NUECKHE MOJIEIH MTPU U3YYCHUH TETIOBBIX SBJICHUN.

— OnuceiBaTh TEIJIOBBIC SIBJICHUS WCIONB3YS (DU3NYECKUE BEIUYUHBI: KOJTUYECTBO
BEIIECTBA, MOJIApHAs Macca, KOJMYECTBO TEIUIOTBI, CPEIHSS KBaJpaTHUHAS

CKOpPOCTb, BHYTPCHHSA DHCPIrusa, CPCAHAA KHHCTUUCCKAA SHEPTHUA XaOTHYCCKOT'O
14



JBIDKCHUS, TEMIIepaTypa, JaBjeHue, 00beM, yaelibHasl TEIJI0EMKOCTh BEIleCTRa,
yAelbHAas TEIUIOTa IUIABJICHUS, VyaAClbHAs TEIUIoTa MapooOpa3oBaHMS,
aOCONIOTHAsT BJIAXKHOCTh BO3/yXa, OTHOCUTENbHAS BJIAKHOCTH BO3AyXa,
yAenabHas TerioTa cropanus Tomua, KIIJ[ tenoBoro nBurarens.

— Hcnonb3oBaTh o0003Ha4YeHHE (DU3NYSCKUX BEIMYMH M CIUHUIl (HU3UIECKUX
BenuuuH B CU; mpaBWIBHO TPAaKTOBaTh CMBICT HCIOIB3YEMBIX (DU3UIECKUX
BCJIUYMH.

— Ilonumars cMbicl (UBUYECKUX 3aKOHOB: COXPAHEHMS SHEPTUU B TEIUIOBBIX
nporneccax (MEpBBI 3aKOH TEPMOJAMHAMHKHK), Ta30Bble 3akoHbI( bBois-
Mapuotra, I'eit-JIroccaka, Illapins, oObeAMHEHHOTO Ta30BOTO 3aKOHA)BTOPOM
3aKOH TEPMOJWHAMHUKHU;, YPABHEHUE COCTOSIHUSI MICAIBHOTO ra3a U OCHOBHOI'O
ypaBaenusst MKT, nmpu 3ToM HCTIONB30BaTh CIOBECHYIO (hOPMYJIUPOBKY 3aKOHA U
€ro MaTeMaTHYeCKOE BBIPAKEHHUE; OOBSICHITH COJIEpKAHUE 3aKOHOB Ha yYPOBHE
B3aMMOCBSI3U (PU3UUECKUX BEJIUYHUH.

— IlpoBoauTH TpsIMbIE U KOCBEHHBIC M3MEPECHUS (DU3NUYECKUX BEIMYHH, OLICHUBATH
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUM.

— BBINOIHATH SKCTIEPUMEHTANIbHBIE UCCIIE0BaHUs TEIJIOBBIX siBJICHUM: nuddy3uu,
TeryI000MEeHa, M3MEHCHMS arperaTHbIX COCTOSHHUW BEIECTBa, HCCIICTOBaHMS
3aBUCUMOCTEH MEXIy (U3NUYECKUMU BEIUYMHAMHU- MaKPOCKOMUYECKUMHU
rapameTpaMy TEPMOJNHAMUYECKON CUCTEMBI.

— Pematp Qusmdeckue 3agauu Ha OMNpEICICHHE XapaKTEPUCTUK U CBOMCTB
BEIIECTB B PA3JIMYHBIX AarperaTHbIX COCTOSAHUSAX, HU3MEHCHUS BHYTPCHHEH
SHEPTUH, COXPAHCHUS DHHEPIMM B TEIUIOBBIX IIPOLIECCAX, OMNPEICIICHUE
MaKpOCKOMUYECKHUX MapaMeTPOB TEPMOJIMHAMUYECKON CUCTEMBI, pellaTh 3a1auu
0 TeIUI00OMEHEe, M3MEHEHWU arperaTHhIX COCTOSIHUSIX BEIECTBA HCIOJb3YS
3HaHUSA (PU3MUECKUX 3aKOHOB, TIPEJACTABIAS pelicHHe B OO0IEeM  BHJE,

rpauyecKu U B YHCIOBOM BBIPAKEHUHU.

BrinyckHMK HAa 0230BOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYHUTHCH:

— Hpueodumb npumepst npakmu4ecKkoco Ucnojilb306aHUA SHAHULU O MENo8biX

ABTIEHUAX U qbu3utte07<ux 3AKOHOE.
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— Hcnonvzosamv s3mu 3HAHUS 8 NOBCEOHEBHOU JHCU3HU — OJisl ObIMOBLIX HYIHCO, 8
VUeOHOU OesimeNbHOCmU, OJIsl OXPAaHbl 300P08bsl, 0OE30NACHO20 UCHONb30BAHUS
MeXHU4eCcKUx yCmpoucms, cooI00eHue HOpM IKOI02UYeCKoU Oe30nacHoCmu.

— Ilpeocmasname pesyrbmamol UsMepeHull. ¢ NOMOWbIo madauy, papuxkos u
8bIAGIAMb HA OMOU OCHOGe JdMRUpudeckue 3asucumocmu( 3a8UCUMOCTb
memnepamypvl 0CMbl8AHUS OM BPEMEHLL).

— Tonumams npunyunvl Oelcmeus MmeniosvlX MAUlUH, MAWUH, UBMEPUMETbHBIX
npubOpos, MexXHUUECKUX YCmpOoLCms.

— Pewamv 3a0auu Hna npumeHenue nepeoco 3aKOHA MEPMOOUHAMUKU K
uzonpoyeccam, aouadbamuyecKkomy npoyeccy, ONUCbl8ams COCMOHUE CUCTEMbL
8 MEPMOOUHAMUYECKOM npoyecce.

— Ocywecmenams — camocmosmenvuslli  NOUCK — UHGOpMaAyuu  ecmecmeenHo-
HAYYHO20 COOePIHCAHUSL C UCNOIb30BAHUEM PA3IUYHBIX UCTNOYHUKOS( VUEOHbIX
MeKCMo8, CHPABOYHLIX U HAYYHO-NONYIAPHLIX U30AHUL, KOMNbIOMEPHHIX
Ooannvix, oopazosamenvhvix HUnmepnem-pecypcos ), ee obpabomky, anaius 6
yensax popmuposanusi co6CMBEEHHOU NO3UYUU NO UZYHAECMOU MeMe U bINOTHEHUS]

VUuebHo-uccredo8amenbckux u npoekmuulx pabom no MKT u mepmoounamuxe.

JJIeKTPOAMHAMMKA
BoinyckHMK HA 0230BOM YPOBHE HAYUMTCH:

— OOBSICHATL OCHOBHBIC CBOWMCTBA 3JCKTPOMATHUTHBIX SIBJICHUH ( SIEKTpU3aIHs
TeJ, B3aMMOJIECUCTBUE 3aPSIOB, MOJSAPU3ALMS JUDJICKTPUKOB U MPOBOJHUKOB,
AJIEKTPUYECKUNA TOK M YCJIOBUS €ro CYIIECTBOBAHUS, JJIEKTPUYECKUUA TOK B
pa3IMYHBIX Cpelax, MPOBOJUMOCTh IMOJYIPOBOJHUKOB, HaMarHUYMBaHUE
BEIIIECTBA, MArHUTHOE B3aMMOJCHUCTBUE, JIEMCTBME MAarHUTHOTO IO Ha
MIPOBOJJHUK C TOKOM H pPaMKy C TOKOM, MAarHUTHOE B3aUMOJCHCTBUE
MPOBOJHUKOB C TOKaMH, WHIYKIIMOHHBIM TOK, 3JIEKTPOMAarHUTHAs WHAYKIHS,
JNEUCTBUE BUXPEBOTO JIIEKTPUYECKOTO TMOJISI Ha DIIEKTPUYECKHE 3apsbl,

CaMOMHAYKIUA, 3JICKTPOMAIrHUTHBIC KOoJIEOAHHUST U BOJIHBI, TTIOJIpU3anus BOJIH,
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NPSMOJIMHEWHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHUE U IPEJIOMIIEHUE CBETA,
nucnepcusi6 uurepdepenuus u Audpakius cBeTa.

— HWcnonw3oBaTh (u3nueckue MOAEAM NPU  H3YUYCHHH  BJIECKTPOMArHUTHBIX
SIBJICHH.

— OnuceiBaTh 3JEKTPOMATHUTHBIE SIBIICHUS MCHOJB3YA MJisi 3TOro (PU3NYECKHE
BEJIMYMHBI U MOHATHS: DJIEKTPUYECKUM 3apsil, HAIPS)KEHHOCTh 3JIEKTPUYECKOTO
NoJis, MOTEHIHAI W Pa3HOCTh IMOTEHIMAIOB, HANPSHKEHUE, NUAIICKTPUYECKAs
MPOHUIIAEMOCTh BEIIECTB, €MKOCTh KOHJEHCATOPa, SHEPTUS BJIECKTPUUYECKOTO
MoJIsi, CUJjia TOKa, CONMPOTUBIICHUE, YAEIbHOE COMPOTUBIICHUE BEIIECTBA, paboTa
TOKa, MOIIHOCTh TokKa (cpemusis u MrHoBeHHas), OJIC, BHyTpeHHee
COIPOTHUBJIEHUE BEIIECTBA, MHAYKIIMS MAarHUTHOrO mnoJjs, cuia Jlopenua, cuna
Ammnepa, MarHuTHasl MpOHULIaeMOCTh BemecTBa, J/1C MHIYyKIMU, MArHUTHBIA
IIOTOK, UHAYKTUBHOCTb, SJHEPTUS MATHUTHOIO IOJIsI, SHEPTUS MAarHUTHOTO I0JI,
SHEPrusi KoJeOaTeIbHON HSJIEKTPOMArHUTHOM CHUCTEMBI, CKOPOCTh M JJIMHA
AJIEKTPOMATHUTHON BOJIHBI, AaOCOJNIOTHBIM U OTHOCHUTENBHBIM MOKa3aTelu
npejaomiieHus, GOKYyCHOE PacCTOsTHUE, ONTHUYECKasi CHJIa JIMH3bI, PA3HOCTh X014,
TJTIOCKOCTBH TMOJISIPU3ALIHH.

— Hcnonb3oBaTh 0003HaAYCHUS (PU3UYECKUX BEIMYUH W €IUHULl (U3UIECKUX
BeninurH B CU, MpaBUIbHO TPAKTOBATh CMBICI UCIIOIb3YEMbIX BEJIUYHH.

— IlonnmaTh cMbICT (U3UYECKUX 3aKOHOB: COXpPAHEHHUs DJIEKTPUUYECKOTO 3apsja,
Kynona, Oma niist yuacTka 1enu 1 MoJIHOM (3aMKHYTOM 1ienu), xoyns- Jlenna,
AJIEKTPOMArHUTHOM HWHAYKIHUH, TMPAMOJMHEHWHOTO pPACHPOCTPAHEHHS CBETA,
HE3aBUCHMOCTH CBETOBBIX IIyYKOB, OTPaXCHUS CBETA, IPEIOMIICHUS CBETa,
npuHIMIoOB: ['rolirenca, I'ronrenca-OpeHens; YCIOBUM HWHTEPBEHIMOHHBIX
MaKCUMyMOB U MUHUMYMOB; YpaBHEHHE TAPMOHUYECKUX KOJICOAHUN B KOHTYpE;
dopmynsl ToMcoHa, OOBSACHATH COACpPIKAHWE 3aKOHOB HA YPOBHE B3aMMOCBSI3U
(bU3UYECKUX BEJIMYHH.

— OnpenensiTb HaNPABJICHUS: KYJOHOBCKUX CHJI, HAMPSHKEHHOCTH AJIEKTPUYECKOTO
MOJII, MAarHUTHOW WHAYKIMWA, MAarHUTHOW cocTaBisiome cuibel Jlopenua,

MarHMTHBIX JIMHUM 10JIS IMPOBOJHHUKOB C TOKOM, CHJIbI AMHepa, HHAYKOUOHHOTI'O
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ToKa( MCMOJb3Ys NpaBuiio JIeHa), Xxoa dyyel npu NOCTPOSHUH U300pakeHHU B
3epKaJl U TOHKUX JINH3aX.
— IIpoBoauTh TpsiMbIE ¥ KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, OICHUBATDH

IMOTPCITHOCTH IIPAMBIX 1 KOCBCHHBIX HSMCpeHHﬁ.

PaccuntpiBaTh  CONPOTHBICHHE  CHUCTEMBI, COCTOSIIIEH K3  HECKOJIBKHUX

MIPOBOJHUKOB COCIMHEHHBIX MEXIY COOOM.

— PaccmaTpuBath mpolecchl, MPOUCXOSIINE MIPH TAPMOHUYECKUX KOJICOAHHUSIX B
KOHTYpE.

— OOBSICHATH ONTHYECKYIO CHCTEMY IJ1a3a, SBJICHHE aKKOMOIAIINH, BOSHUKHOBEHNE
nedekroB 3peHus ( OIM30PYKOCTh M JAJIbHO30PKOCTh) M CIOCOOBI HX
UCIIPABIICHHUS ).

— IlpuBoauTHL  yCIOBHUS, KOTOPHIM JOJDKHBI  YJOBJIETBOPSATH KOTE€PEHTHHIE
UCTOYHUKH, paccMaTpuBaTh cxeMy omnbiTa FOHra 1o  HaOMIOJISHUIO
uHTEeppEpEeHIINN, HaOII0AaTh BOSHUKHOBEHHE MHTEPPEPEHIIMOHHON KapTUHBI B
TOHKHUX ILUICHKaX, Koyel HproToHa.

— BBINONHATH AKCIEPUMEHTANIbHBIE HCCIIEIOBAHUS AJEKTPOMArHUTHBIX SIBJICHUI:
AJEKTpU3ALMUA TeJ, B3aUMOJICUCTBUS 3aps/IOB, TMOTEHIUANA 3apPSHKEHHOTO
MPOBOJIHUKA, TOJSPU3ALMMN JUAJICKTPUKA, MPOTEKAHUS JJIEKTPUUECKOrO0 TOKa,
JNEUCTBUSI UCTOYHMKA TOKA, MATHUTHOIO B3aUMOJICHUCTBUS, SJIEKTPOMArHUTHOMN
WHIYKIIMU, OTpPaXE€HUsS U TMPEJIOMJICHUS CBETa, BOJHOBBIX CBOWCTB CBETa;
UCCIICIOBAHUS 3aBUCHUMOCTEH MEXIy (PU3HYECKUMH BEJIMYMHAMH, IMPOBEPKH
TUTIOTE3 MPU W3YUYCHHH 3aKOHOB: COXPAHEHMS AJIEKTpUUecKoro 3apsaa, Kymnona,
Owma a1 ydacTka 1M, JICKTPOMarHUTHOM MHIYKIIMH, PEJIOMJICHUS CBETA.

— Pemiath 3aauu, UCMOB3Yys 3HAHUE 3aKOHA COXPAHEHUS AJIEKTPUUYECKOTO 3apsija,

NPUHLAINA CYIEPIIO3UIMU AIEKTPUUYECKUX MOoJeH, 3akoHOoB Kynona, Oma mid

y4yacTKa Lieny MNOoJIHOW uenw, Jlkoyisa-JIeHna, 3JeKTpOMarHUTHOM WHIYKLHWH,

MPSAMOJIMHEWHOTO PACIPOCTPAaHEHMS, OTPAKCHUS U TMPEJIOMIICHUS CBETa;

ypaBHEHHSI TapMOHMYECKMX KoyiecOaHWl B KOHType, Qopmyisl TomcoHa,

(dbopMyIIBI TOHKOM JIMH3BI.

BrinyckHuK HAa 0230BOM YPOBHE NOJYYHMT BO3MOKHOCTh HAYYMTBHCH:
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— Ilpugooumsv  npumepvl  NPAKMUYECKO20 — UCHOAb308AHUA  3HAHUU O
INEKMPOMACHUMHBIX AGNeHUAX U PU3UUECKUX 3AKOHOS.

— Hcnonvzosams smu 3HAHUS 8 NOBCEOHEBHOU MHCUSHU — OJisL ObIMOBLIX HYIHCO, 8
yuebHoU OesmenbHocmu, OJisl OXPAaHbl 300P06bs, DE30NACHO20 UCHOIb30BAHUS
91eKmMpoObIMOBHIX NPUOOPOS.

— Ilpeocmasname pesyrbmamol UMepEeHUll ¢ NOMOWbI0 madauy, epagukos u
8bIAGIAMb  HA  IMOU  OCHOGe dMuuUpuyeckue  3agucumocmu(  emMKocmu
KOHOeHcamopa Om pAacCmosiHUus MedHcoy HIACMUHAMU, NIowWaou NIACMUH U
3anonuawel. KOHOeHcamop cpeobl;, CUlbl MOKA OM HANPANCEHUS MeAHCOY
KOHYAMU Y4aCmKa yenu, 1eKMmpuiecKkoeo COnpomusieHuss npo8oOHUKA OM €20
ONIUHYBL, NAOWAOU NONEPEYHO20 CeYeHUsi U Mamepuana, yeid NperoMieHUs]
CBEMOB020 NYUKA OM Yeia NA0eHUsl).

— llonumams  npunyunvl  Oelicmeusi  NEKMPUYECKUX  Oblmoswbix  npubopos(
UCTMOYHUKO8 MOKA, HACPeBAMENIbHbIX dJIeMEHMO8, 0CEeMUMENbHbIX NPUOOPO8 U
m.0), KOHOEHCAmopo8 PAa3IUYHbIX BUO08, INEKMPOUIMEPUMENbHBIX NPUbOpOs,
mpancgopmamopos, INEKMPOMASHUMOS, — pelle,  dlleKmpoogueameiel,
NOJIYNPOBOOHUKOBHIX — Npubopos(  O0uo008),  NPUHYUNBL  PAOUOCEA3U U
menesudenus, NPUHYUnvl Oeucmeusi onmuyeckux npudoopoe ( npusm, JIUH3 U
ONMUYECKUX CUCIEM HA UX OCHOBE,

— Ocywecménams — camocmosamenvublli  NOUCK — UHGOpMayuu  ecmecmeenHo-
HAY4YHO20 COOEPIHCAHUSL C UCNHONIb30GAHUEM DA3NUYHBIX UCTMOYHUKOS( YUEOHbIX
MeKCMo8, CHPABOYHLIX U HAYYHO-NONYIAPHLIX U30AHULU, KOMNbIOMEPHHIX
Ooannvlx, obpazosamenvuvix HUnmepnem-pecypcos ), ee obpabomky, aHaius 6
yenax popmuposanuss co6CmeeHHOl NO3UYUU NO U3YUAEMOU meMe U GbINOTHEHUS]
VUeOHO-UCCIe008aMENbCKUX U NPOEKMHBbIX pabom No  21eKmpoOUHaMuUKe u

onmuke.

OcHOBBI CHelII/IaJIbHOﬁ TCOPUHA OTHOCUTEJIBbHOCTH

BoinyckHuK HA 0230BOM YPOBHE HAYUYMTCH:
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OnuceiBaTh MMPpOTUBOPCUYUA MCKAY NIPHUHIHUIIOM OTHOCUTCIIBHOCTU lNanunes u
3aKOHAMM JJICKTPOAWMHAMUKHU, SKCIICPUMCHTEI 110 OIIPCACICHUIO CKOPOCTHU CBETA

oTHOcUTENbHO pazinyHbix NCO.

DopMyIUPOBATH u MMOHUMATh MOCTYJIAThI crnenuaibHON TEOpUHU
OTHOCHUTEIbHOCTH I'anuiest m DWHINTEHHA.

— IlonuMars XxapakTep 3aBUCUMOCTH, CBS3BIBAIOIICH DHEPIrUI0 W HUMITYJIbC
0€3MacCOBBIX YaCTHIl; 3aBUCUMOCTH, CBS3BIBAIOIICH PEISATUBUCTCKUE DHEPTHIO U
VMMITYJIbC YACTHIIBI C €€ MACCOM.

— OOBACHATH PU3UUECKHUI CMBICI BETUUUH, BXOASAIMIUX B PopMyny DUHIITEIHA.

BrinyckHuK HAa 0230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHMTBHCH:
— Q@opmynuposams 6bl800bl U3 COOMHOWIEHUL CBA3bIGAIOUUX DENAMUBUCTICKUE

JHepcUuro U umnyjibC dacmuyvl C ee MCZCCOIZ, npoeodumza AHAlUu3 Noly4eHHblx

COOMHOUWEHUU.

KBanroBasi puzuka. ®u3uKa aToMa 4 aTOMHOI'0 s1/Ipa
BorinyckHMK HA 0230BOM YPOBHE HAYYHMTCH:

— OOBSICHATH OCHOBHBIE CBOMCTBA KBAaHTOBBIX fABJICHHI: (PoTO3(p(]EKT, cCBETOBOE
JABJICHUE, PAJUOAKTUBHOCTb, TMOIJIOUIEHUE W HCIYCKAHHE CBETa aTOMaMH,
CHEKTpPbl H3JIy4EHHUS M IOIJIOIIECHMS, PaJAUOAKTUBHBIE HW3JIyUEHUS, SIEPHBIE
peaklMK, WOHU3HMPYIOUIEE HU3IyYeHHEe, MPEBPAICHUE >JIEMEHTApHBIX YaCTHII,
(yHIaMeHTalIbHbIE B3aUMOJICHCTBUSI.

— Hcnonb3oBaTh pu3nyecKre MOJEIH MTPU U3yUYEHUH KBAHTOBBIX SBJICHUM.

— OnuceiBaTh KBAaHTOBBIC SIBJICHUS, UCIIOJIB3Ysl AJIA 3TOr0 (PU3NYECKHE BEIUUYMHBIL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa W3IIyYEHHS,
SHEPrusi KBaHTa, NMocTosiHHas [lmaHka, aToMHas €IUHUIA MAcCChl, 3apsJI0BOE U
MacCOBOE€ YHMCJa, DHEPIUs CBA3M M yJEJbHAs 3HEPrusl CBS3M aTOMHOIO sJIpa,
[EpUOJ NOJypacnaia, MOrJIOMEHHas 103a U3JIy4YeHHUsl, MOIIHOCTh MOTJIOIEHHON

JIO3bI, DKBUBAJICHTHAS J034a.
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— Hcnonb3oBaTh 0003HaUeHUS (PU3NYECKUX BEIMYUH U €IUHULL (U3UUYECKUX
BenuunH B CU, mpaBUJIbHO TPAKTOBATh CMBICH HCIONB3YEMBIX (DHU3HMUECKUX
BEITUYMH.

— OnuceiBaTh JIBOWCTBEHHYIO MPHUPOJy CBETa, OOBSICHATH €€ Ha OCHOBAHHUU
runoTe3bl Je bpoiisiss; MmoHuMaTh OCOOEHHOCTH MHMKPOOOBEKTOB, H3ydaeMbIX
KBAaHTOBOM MEXAHHWKOH, HEBO3MOXXHOCTh MOJIHOCTHIO OINMUCATh MX C TOMOIIBIO
KOPIYCKYJISIPHOW WJIM BOJHOBOM MOJIENH: OOBSICHITH B3aUMOCBSI3b (PU3MUECKHUX
BEJIMYMH B COOTHOIIEHUSIX HeorpeaeneHHocTel ['eiizenoepra.

— IlpuBomuTh TIPUMEPHI SABICHUHN, MOATBEPIKAAIOIINX KOPIYCKYJISIPHO-BOIHOBOM
Jyaliu3Mm, IPUMEPHI IKCTIEPUMEHTOB, TTOATBEPKIAAIONTUX TUTIOTE3Y Ne-bpoits.

— JlormMaTh cMBICT (PU3NYECKUX 3aKOHOB W TIOCTYJIATOB ISl KBAHTOBBIX SIBJICHUN:
3akoHOB (ororddekra, mocrynatoB bopa, 3aKOHOB COXpaHEHUS SHEPIUH,
ANEKTPUYECKOTO  3apsja, MacCoOBOTO W 3apsA/IOBOTO  YHCEN, 3aKOoHa
paauoOaKTUBHOIO pacmaja, YypaBHeHus OuHmTediHa i dorodddexra,
O0OBSCHATH COZIEP’)KaHNE 3aKOHOB Ha YPOBHE B3aUMOCBSI3H (PU3NUECKUX BEITUIHH.

— Pemath 3amauM ¢ HCHOJB30BAaHMEM  3aKOHOB  COXPAHEHHUS  DHEPIuH,
ANEKTPUYECKOr0  3apsa, MacCoOBOTO W 3apsA0BOTO  YHMCEN, 3aKOoHa
PaAMOaKTUBHOTO pacmajia .

— JlornMaTh TPUYMHBI PATUOAKTHBHOCTH, CIOCOOBI PaJMOAKTHBHOTO pacraja,
OOBSCHSTH NMPaBUJIa CMEIICHUS PU PAJHUOAKTUBHBIX pacmaiax.

— TloHMMaTh NPUHIIUIT JJO3UMETPA.

— IloHnmaTh »HKOJOTHYECKHWE MPOOJIEMbl, BO3HHUKAIOIMIUE TPU HCIOJIb30BAHUH
aToMHbIX 3ekTpocTaHIi(ADC). [lyTu pemieHus 3Tux npoodsieM, MepCueKTUBbBI

HCHOJIb30BAHUS aTOMHOM OHCPIr'CTUKMU.

BLIHyCKHPIK Ha 0a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTLCH:

— Ilpugooumsv npumepvl NPAKMUYECKO20 UCNOIb308AHUSL 3HAHUU O KBAHMOBLIX
ABNEHUAX U PU3ULUECKUX 3AKOHAX, NPUMEPLI BIUAHUSA PAOUOAKMUBHBIX U3TYYEHUL
HA JICUBble OP2aHU3Mbl, UCNOIb308AMb MU 3HAHUS 8 NOBCEOHEBHOU HCUZHU — 8
Ovimy, 6 YueOHbIX yendax, Ol COXPAHEHUs 300pP06bsi U  COONOOEHUs

PaouayUuoOHHOU 6e30NaACHOCMU.
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— Ilonumams npunyun oeticmeusi 1a3epos, NPuoOUMs NpuUMepbl UCHOIb308AHUS
COBDEMEHHBIX ~ NA3EPHBIX  MEXHON02UU, NOHUMAMb OCHOBHblE NPUHYUNDI,
NOJNOJCEHHbIEe 8 OCHO8Y pabomvl AMOMHOU IHEPLeMUKU, USMePUMeNbHbIX
npubopos, guzuueckue 0CHOBbL UX paboOmvl, UCNOIb30BAHHBIE NPU UX CO30AHUU
MoOenu U 3aKOHbl PUSUKU.

— Ob0vsicuamb  OCHOGHble noJodceHusi meopuu bopa 0na amoma 6000pooa,
UCNONIL3068AMb  IHEPLEMUYECKYI0  OUAepamMmy Oas.  O0OBACHEHUsT CNeKmpos
UCNYCKAHUS U NO2NIOWEHUS AMOMA 8000POJA.

— Paccmampuseame  memoovl  pecucmpayuu  UOHUSUPYIOWUX — PAOUOAKTNUBHBIX
AOEPHBIX UBIYUEeHUL, MemoObl 3auumsl OM PA3HLIX 6UO08 PAOUOAKIMUBHO2O
U3TYYEHUS.

— Pewams 3a0auu ucnonv3ys 3uanue ypagnenus uHuimeuna o opomoaghghexma,
nocmynamos bopa. [Ipasuna KeaHmMosauus, 3aKOHO8 PAOUOAKMUBHO20 PACNAOd,
npasun cmewjenus npu aibgha u bema-pacnaoax. 3aKOHO8 COXpPAaHeHUs
INEKMPULECKO20 3apa0a. DHepeu U UMnYIbCa NPU a0epHblX PeaKyusx.

— Ocywecmenams — CamMOCMOSMENbHbIU  NOUCK — UHOpMayuu  ecmecmeeHHo-
HAYYHO20 COOEPIHCAHUSL C UCNOIb308AHUEM DA3IUYHBIX UCTNOYHUKOS( VUEOHbIX
MeKCMo8, CHPABOYHBIX U HAYYHO-NONVAAPHLIX U30AHUL, KOMNbIOMEPHBIX
Ooannwix, obpazosamenvhvix HUnmepnem-pecypcos ), ee obpabomky, anaius 6
yenax popmuposanuss co6CMEEHHOU NO3UYUU NO U3YHAEMOU eMe U BbINOJHEHUS]

yqe6H0-ucmeOoeameJleKux U NPOEKMHDBIX pa60m no K6AHNOBbIM ABJIEHUAM.

Crtpoenne BeesieHHo
BoinyckHuk Ha 62a30BOM YPOBHEe HAYYHTCSI:

— IloHnMaTh OCHOBHBIE METOJIBI UCCIICIOBAHUS YAAJICHHBIX 00BEeKTOB BceeneHHoil.
OnuceiBath cTpykTypy CosHIAa W (U3HUECKHE MPOIECChl, MPOUCXOAIINE Ha
Connue; o0BsicHITH ocoOeHHocTH cTtpoeHust ComHeuHout cucteMbl( ConHila,
MJIaHET, HEOeCHBIX TeJ), JBWIKEHHUS IIJIaHET W HeOeCHbIX Tel( acTepOouIOB,

KOMET, METEOPOB).
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— IlpuBoauTh (pu3MyecKkue XapakTEPUCTHKU 3BE3] U paccMaTpuBaTh (PU3NUYECKHE
IPOLIECCHI, MPOUCXOSIINE CO 3BE3/IaMHU B MTPOIIECCE IBOIIOLUU.
— IlormmaTh 0OCOOCHHOCTH CTpOCHHs [ anmakTUKW, IPYTUX 3BE3JHBIX CHCTEM,

Marepuu BceneHHON.

BbIHyCKHl/IK Ha 0a30BOM YPOBHE NMMOJYYHUT BO3SMOKHOCTb HAYUUTLCSH:

— Vkazwieame obwue ceoticmeéa u pasiuyusi niaHem 3eMHOU 2pYnnvl U NiaHem-
eueanmog; manvix men ConHeuHou cucmemsl U OOTLUUUX NIAHEM.

— Hcnonvzosams kapmy 36e30H020 HebA Npu ACMPOHOMUUECKUX HAOTI0OCHUSX.

— Bocnpouzgooums cunomeszy o0 npoucxoxcoeruu Conneunou cucmemvl;

onucsleanib 360J1IOUUIO Bcenennou coenacro eunomese boavuio2co 83poled.

COAEPKXAHUE YYEBHOI'O IPE/IMETA «®U3UKA»

®dusuka u eCTeCTBeHHO-HaqubIﬁ METOA NMMO3HAHUSA NMMPUPOALI

®uzuka — pyHIaMeHTaIbHas HayKa o Mpupojie. MeTo1bl HAyYHOT O UCCIIEI0BaHUS
¢usnueckux sapieHuil. MoaenupoBaHue GU3NUECKUX SBICHUM U TPOLIECCOB.
PuU3NYECKHUN 3aKOH — IPAHULBI IPUMEHUMOCTH. DU3NYECKUE TEOPUH U IIPUHIIUI
cooTBeTcTBUS. Poiib u MecTo Gpu3nku B GOpMHUPOBAHUN COBPEMEHHOM HAYUHOM
KapTUHBI MUPA, B IPAKTUYECKOU NEATEIBHOCTH JIIOACH. Pusuka u Kyaibmypa.

MexaHuka

Kunemaruka

['paBunIEl NPUMEHMMOCTH KJIIACCUYECKOM MEXaHUKU. [1o0keHne Tenna B MpOCTPaHCTBE.
Crioco0bl onyrcaHus MeXaHU4ecKoro ABrkeHus. Crucremsl oTcueTta. Baxueiimme
KMHEMAaTUYECKNE XapaKTEPUCTUKU — IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE.
[IpssmonuHeiHOE paBHOMEPHOE IBHKEHUE. OTHOCUTENBHOCTH ABMKEHUS. (CloXeHne
nepeMenieHnii u ckopocteil. Cpenusst ckopocts. [IpsiMmonrHeliHOE paBHOYCKOPEHHOE
nasuxenne. CBob6oHOe najieHrne. PaBHOMepHOE ABMXKEHUE IO OKPYKHOCTH. YTJIOBas
ckopoctb. [lepnon n yactora BpanieHusi. CKOpOCTbh U YCKOPEHHUE PU PABHOMEPHOM
JBYKEHUU IO OKPYKHOCTU. OCHOBHBIE MOJIENH TEJ U IBUKECHU.

JInnamuka
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Bzaumopeiictue ten.Macca. Cuina. [Tpunuun cynepno3unuu cui. Cuiibl B MEXaHUKE.
3akoHbl BcemupHoro tsiroteHus. J[Br>keHue miaHeT U MCKYCCTBEHHBIX CITyTHUKOB. Bec
tena. HeBecomocts. [ledopmaru. Cuna ynpyroctu.3akos ['yka.Cuna Tperus. 3akoH
cyxoro Tpenus. HepuanbHas cucteMa oTcueTa. 3aKkoHbl MeXaHuku HproToHa.

3aKoHbI COXpaHCHUA

NmMnynbc MaTepuanbHOM TOUYKU U CUCTEMBI. VI3MEHEHHUE U COXPAaHEHHE UMITYJIbCA.
Hcnonvzosanue 3aKkoH08 Mexanuku 0 00bACHeHUs. 08UNCEHUS HeDeCHbIX mel U O
pazeumus Kocmuyeckux ucciredosanuu. Mexanmdeckas padora . MomHOCTb.
[TorenuunanbHas s3ueprus. Kunernueckas sHeprus. MexaHndeckasi SHEprusi CUCTEMBI
TeJ1. 3aKOH COXpaHCHHS MeXaHW4YecKou 3Heprun. Pabora cuibl.

CraTtuka u I'MJpoCTaTuKa

Pasnosecue Mamepuaﬂbﬂoii moy4Ku u meepdoeo mena. Ycnosus paesHosecuAl. Momenm
cunvl. Pasnoesecue sorcuoxocmu u 2asa. ,ﬂeuafceﬂue IHCUOKOCMEL U 2A308.

MexaHuueckue K0J1e0aHusl U BOJHBI

CB0oOO/HbBIE U BBIHYKJEHHBIE KOJIEOaHUs. Y CIIOBHSI BOSHUKHOBEHHS KOJIEOAHUH.
Mexanuueckue Kojaedanus. JnHaMrka MexaHM4eCcKuX KojieObanui. ['apmoHnueckue
KoJebaHus. MaremMaTHueCcKuil U py>KUHHBIA MasTHUK. [[peBpallienrs sHeprun npu
KosiebaHusaX. BeiHyxaennsle konebanus. Pesonanc. MexaHuueckue BOJIHBI.
3ByK.CBOICTBa BOJIH U OCHOBHBIE XapaKTEPUCTUKU. DHEPTHSI BOJIHBI.

MouJiekyasipHas pU3MKa 1 TEPMOAUHAMMKA
Moaexyasipnas pusuka

MonekynspHo-kunetnueckass  teopuss (MKT) crpoenuss  BemiectBa © - €€
SKCIIEPUMEHTAJIbHBIE J0Ka3aTeabCTBA. Pa3mepbl MOJIEKyJl. BpOyHOBCKOE [IBHKEHUE.
Cunbl  B3auMoOJIeHCTBUST MOJIEKYJ. AOCOJNIOTHasi TemIeparypa Kak Mepa CpeaHen
KMHETUYECKOW HEPTUM TEIJIOBOTO JABWKCHUS YACTHUIl BellecTBa. Mojielib UIeaIbHOTO
raza. [laBnenue raza. OcunoBHoe ypaBHenne MKT.YpaBHeHHe COCTOSIHUSI WI€ATIBLHOTO
raza. YpaBaenue MenaeneeBa—Kianelipona. ['a30Bbie 3aKOHBI.

ArperaTHble COCTOSsIHUS BeliecTBa. Modenb cmpoenus sxcuoxocmeti. HacbllieHHBIN map.
BnaxxnocTs Bo3ayxa. CBOKCTBA JKUAKOCTEN U TBEPIBIX TEIL.

Tepmoaunamuka

Baytpennsis sueprus. Pabota u temonepenaya Kak crmocoObl M3MEHEHHS] BHYTPEHHEN
sHepruu. llepBbiii 3ak0oH TepMOAMHAMUKH. [[puMeHeHne nepBOro 3aKOHa
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TEPMOAMHAMMKH K H3omnporueccaM. HeoOpaTumocTh TemIoBbIX mporeccoB. [IpuHImmbI
JNEUCTBUS TEIUIOBBIXMamMH. Bropon 3akoH tepmommHamuku. KIIJ[ TtermnoBsix
JIBUTATEIICH.

DJIeKTPOAUHAMUKA
JJIEKTPOCTATHKA

OJneKTpu3anus. DJIEKTPUUYECKUN 3apsi. 3aKOH COXPAHEHUS SJIEKTPUYECKOIOo 3apsja.
Onextpuyeckoe noisie. 3akoH Kynona. Hanpsk€HHOCTh 3JIEKTPOCTATUYECKOTO ITOJIS.
[Tpunnun cynepno3uiuu noJied. [IpoBOAHUKH, MOMYNMPOBOJHUKU M JIUDJIEKTPUKH.
Pabota ANEKTPOCTATUYECKOTO TOJIA. [ToTenman ANEKTPOCTATUYECKOTO
noJist. KongeHcaTop. neKTpoOEMKOCTh KOHAEHCATOPA. DHEPTHUS JNEKTPUIECKOTO MOJISL.

[ToCTOSIHHBINA 3IEKTPUYECKUN TOK. DNEKTPOJABMKYyIIasd cuia. 3akoH OMa s MOJIHOU
[enu. DIEKTPUIECKUM TOK B MTPOBOJAHUKAX, DJIEKTPOJUTAX, MOJYIPOBOIHUKAX, ra3ax U
Bakyyme. Ceepxnposooumocme.

IHoCTOSIHHBIN TOK

[TocTostHHBIN AnMeKTpUYecKUil TOK. 3akoH Oma 11s ydacTka 1enu. Pabota 1 MOITHOCTB
Toka. 3akoH Jlxoynsa-JIeHua.OnexkTpoaBuxyiias cuia. 3akoH Oma il MOJHOW LIETH.
ConpoTtusieHue. ITocnenoBaTenbHOE 151 napajyieIbHOE COEIMHEHUE
IPOBOJIHUKOB.. DJEKTPUUYECKUIN TOK B MIPOBOJAHUKAX, SJIEKTPOJUTAX, MOTYIPOBOIHUKAX,
ra3ax u Bakyyme. Ceepxnposooumocms.

MaraurTHoe nmoJjie

MarnautHoe none. Bzanmoaencrsus TokoB. MHAyKIIMsSI MAarHUTHOTO 110151, [lericTBre
MAarHuTHOTO MOJIsl HA TPOBOJHUK C TOKOM M JBHXKYLIYIOCS 3apsKEHHYI0 yacTuiy. Cuiia
Awmnepa u cuna JlopeHua. DinekTpon3MepuTenbHble TPUOOpsl. MarHuTHBIE CBOMCTBA
BEILIECTBA.

DJIEKTPOMATHUTHAS MHAYKIIUSI

SIBNeHHE >JIEKTPOMATrHUTHON MHAYKIMHA. MarHUTHBIA MOTOK. 3aKOH 3JIEKTPOMATHUTHOM
MHIYKIUHU. DIEKTpOMarHuTHoe noxie. [lepemennsiii Tok./ Ipasuno Jlenya. SIBnenne
caMOMHIYKIMH. NTHAYKTUBHOCTD. DHepaus 31eKmpomMacHUmMHoO20 noJiA.

JJIeKTPOMATHUTHBIE KOJI€0AHUSA U BOJHBI
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OnexTpoMarauTHele kojebanus. KonebarenbHblil KoHTYp. [IpeBpaiienne snepruu npu
AIIEKTPOMATHUTHBIX  KOJeOaHWAX.  AHaIOrus  MEXIy  MEXaHMYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJieOanusMu. [lepemennslit anextpuueckuii Tox. [Ipon3BoacTao,
nepeaada u noTpedsieHne daeKTpodHeprun. TpanchopmaTopsl.

SHGKTPOMaI‘HI/ITHBIe BojHbI. [1Ikana QJICKTPOMATIHUTHBIX BOJIH. CBoiicTBa
QJICKTPOMArdUTHBIX  BOJIH. I[I/IaHaBOHLI QJICKTPOMArHUTHHBIX I/IBJIy‘IeHI/Iﬁ n HX
MMPAKTUICCKOC IIPUMCHCHHUC. Hepezlaqa I/IH(I)OpMaHI/II/I C IIOMOIIBIO 3JICKTPOMATIHUTHBIX
BOJIH.

I'eomeTpuyeckas onTuka

['eomeTpuueckass  OmnTHKAa. HUctounukn  cBera. 3aKkoH IPSAMOJIUHENHOTO
pacrpocTpaHeHus CBeTa. 3aKOoH oTpaxkeHus cBeta. [locTpoeHue wuzo0paxkeHus B
IJIOCKOM 3epKajie. 3akoH mpenomieHus ceera. Jucnepeus ceta. JIun3bl. Ontryeckas
cuna nuH3bl. [locTpoenune uzoOpaxkeHuit B nuH3ax. ['nma3 u 3penue. OnrTuueckue
puOOPHI.

BoanoBasi onTuka

BonHoBbie cBoiicTBa cBeta. BonHoBoit ¢ponT. [Ipunuun ['toiirenca. MaTepdepenuus.
Hucnepcust. dudpaknus. dudpakuronHas pemierka. [lonepedyHOCTs CBETOBBIX BOJIH.
[Tongapu3zanus ceera.

OcHOBBI CHCHHaﬂLHOﬁ TCOPUHA OTHOCHTCJIBHOCTH

NHBapuaHTHOCTH MOAYJISL CKOPOCTH CBETAa B BaKkyyMme. [IpUHIIMII OTHOCHUTEIILHOCTH
OiinmreliHa. CBsi3b MacChl M 3HEPTHUHU CBOOOAHON YaCTHUIBl. DHEPTHUs TOKOSI.

KBanroBas ¢puzuka. ®usuka aToMa 1 AaTOMHOI0 siAPa
KBaHTBI U aTOMBI

CgeroBbie kBaHThl. ['mnore3a M. Ilnanka. dorosnexkrpuueckuit 3pdekt. YpaBHeHUE
Oamreitna 1 porosddexkra doron. JlaBnenue crera. KopmyckysspHO-BOIHOBOM
nyanmmsM. CoomuoweHue neonpedenennocmell I etizenbepea.

[Inanerapuas mogzens aroma.Teopus bopa.Cnexktpel  wuznyueHus.  CHekTpsl
norjouieHust. CrekrpanbHblil aHanu3. OObsCHEHUE TMHEWYATOro CIIEKTpa BOAOPOIa Ha
OCHOBE KBAaHTOBBIX IIOCTYJIaTOB bopa.

ATOMHOE AP0 U 3JIEMECHTAPHBIC YaCTHIbI
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CocraB U CTpOE€HHE aTOMHOTO sijpa. SAnepubie cuibl. Jlegekt macchl. DHEprus CBA3U
aTOMHBIX sifiep. BUlbl paiuoakTUBHBIX MPEBPAIICHUI aTOMHBIX SJIEP.

3aKOH paguoaKkTHUBHOIO pacnana. AnepHeie peakiuu. LlenHas peakiuus neneHus saep.
SlnepHbIN peakTop.

9JI€M€HT3pHLI€ YaCTHUIIBI. (DYHI[aMCHTaJII)HBIe BBaHMOHeﬁCTBI/IH. H,ZIGpHaSI OHCPI'CTHUKA.

Crtpoenne Becenennoit
CosHeuHas cucrema

Connue. Conneunass cucrema. [lmanerst u gpyrue Tena CONHEYHOW CHUCTEMBI.
CoBpeMeHHBIE NPEACTABIECHUS O IPOUCXO0KAECHAN U 3BoJonuu CoJIHIA U 3BE3 .

3Be3anl ¥ 'amakTukn

3Be3abl. Dusmyeckne xapakrtepuctuku 3Besn.Knmaccudukanms 3Be3n. 3Be3[bl U
WCTOYHUKM uX OJHepru. [ amaktuka. IIpencraBiieHMe O CTPOEHMH U 3BOJIIOLMHU
Bcenennon.
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TEMATHYECKOE INTAHHPOBAHHUE C YKASAHUEM KOJIMYECTBA
YACOB, OTBOANUMBIX HA OCBOEHHME KA’KIOU TEMbI

TEMA 10 KJIACC 11 HUTO
KJIACC ro

1. | ®u3nka U ecTeCTBEHHO-HAYYHbIN METO/ 2 2
MO3HAHNS MPHPOIbI

2. | Mexanuka 36 7 43
Kunematuka 14
JluHamMuka 12
3aKOHBI COXpAHCHUS B MEXaHUKE 8
CraTHKa ¥ TUAPOCTAaTHKA 2
KoseGanus u BOJIHEI 7

3. | Moaekyasipuasi puznka u 22 22
TePMOAUHAMMKA
Mornekynsipaas Gpu3uka 15
TepmonnHaMuka !

4, | DaeKTPOAMHAMMKA 8 41 49
DneKTpoCTaTHKa 8
ITocTOSTHHBIN TOK 7
MaruuTtHoe ToJe !
DJIeKTpOMarHUTHAS MHIYKIIHS 8
DJIEKTPOMAarHMTHBIC KOJICOAHHS U BOJIHBI 7
I'eomeTpuyeckas onTuka 7
BoanoBas onrtuka 6

5. | OcHOBBI cIeNNAJILHON TEOPUN 2 2
OTHOCHTEJIHLHOCTH

6. | KBantoBas ¢usuka. dusuka atoma u 16 16
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aTOMHOTO siIpa

KBaHTBI 1 aTOMBI

AToMHOE AAPO U 3JICMCHTAPHBIC YaCTUIIbI

Crpoenne Bcenennoii 8 8
ConneuHas cucrema 3
3Be3/bl U TATaKTUKU 5

UTOT'O 68 68 136
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