AHHOTAIIUU PABOYUX ITPOI'PAMM YYEBHbBIX JTUCHUIIJIMH U
MPOP®PECCHUOHAJBHBIX MOAYJEN CHEIIAAJIBHOCTH

09.02.07 UudopmMaumoHHbIEe CHCTEMBbI M IPOrPAMMHUPOBAHUE
AHHOTAIUHU ITPOT'PAMM OBIHIEOBPA3OBATEJIBHOI'O IIUKJIA

1. AHHOTanus padoueit mporpammsel yaeororo npeamera OVYII. 13 duzuka
1.1. Mecto yuyeOHOro mpegMera B CTPYKTYpe OCHOBHOH NpPo(ecCHOHAILHOM
0o0pa3oBaTe/IbHOW MPOrPaMMBbI:
IIpeaqmeT BXOIUT B COCTaB MPEAMETOB IO BBIOOPY M OTHOCHUTCS K 0OIIe0oOpa3oBaTEIHHOMY

UKy TpeaMEeTHON obOnactu «ECTeCTBEHHBIE HayKW», peajlu3yercs B TeueHWe | roma oOydeHHs ¢
MaKCHMaJIbHBIM KOJIHNYECTBOM 4acoB —144.

PCByJ’IBTaTBI OCBOCHUSA MPEAMCTa HCO6XOZLI/IMBI npyu MU3y4YCHUHN MATCMATHUKH, C€CTCCTBO3HAHMUA,
OCHOB JJICKTPOTEXHUKH U TUCHUITIINH HpO(I)eCCI/IOHaJIBHOFO IUKJIA.

1.2. Ilenu u 32724 yueOHOro npeaMeTa — Tpe0OBaHHUS K pe3yJIbTATaM 0CBOEHMS MpeaMeTa:

JImgaHOCTHBIE pe3yibTaThl OCBOCHHS yueOHOTO mpenMeTa «Pu3nKa» MOHKHBI OTpakaTh TOTOBHOCTH U
CHOCOOHOCTh 00YyYalOmUXCsl PYKOBOACTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH,
CHUCTEeMON IICHHOCTHBIX OpPHEHTAIlNi, ITO3UTHBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIMPEHHE >XU3HEHHOTO OIbITa M OIbITa
JIEAITENIBHOCTU B IMIPOLIECCE pEAIN3allui OCHOBHBIX HAIIPABJIEHUH BOCIUTATENBHOU JESATEIBHOCTH, B TOM
YHCIIe B YaCTH:

1) rpakgaHCKOTO BOCHHUTaHUSA: C(HOPMHPOBAHHOCTH TPAXKIAAHCKOW MO3UIMH OOYYArOIIErocs Kak
aKTHBHOTO ¥  OTBETCTBEHHOTO WICHA POCCHICKOTO OOINECTBA; TPUHATAE  TPATUITMOHHBIX
00I1eYeIoBeYeCKMX TYMaHHCTHYECKUX U JIEMOKPATHYECKHUX IIEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO
JIESITEIbHOCTD B MHTEPECax I'PakIaHCKOTO O0IIIeCTBa, y4acTBOBAThH B CAMOYIIPABIIEHUH B 00pa30BaTeIbHON
OpraHu3allii; YMEHHE B3aUMOJICUCTBOBATH C COIMAIBHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX
(DyHKIIUSMHY ¥ HA3HAYSHUEM; TOTOBHOCTh K TYMaHUTApHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) MaTpHOTHYECKOr0 BOCIUTAHUS: CHOPMHUPOBAHHOCTb POCCHHCKOW TPa)KAAHCKOW HMICHTUYHOCTH,
NaTPUOTH3MA; IICHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHIKEHHSIM POCCHHCKHX
YYEHBIX B 00JIACTH (DPU3UKHU U TEXHHKE;

3) IyXOBHO-HPaBCTBEHHOTO BOCIUTAHUS: CHOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STHUECKOTO
MIOBEJICHHUS; CIIOCOOHOCTh OLICHWBATh CUTYalMI0 M MIPUHUMATh OCO3HAHHBIC PELLCHHUS, OPUEHTHUPYSICH Ha
MOpaJbHO-HPAaBCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YYEHOTO; OCO3HAHHE JINYHOTO
BKJIaJIa B IIOCTPOEHHE YCTOHYHNBOTO OYyAyIIero; 4) SCTEeTHUECKOTO BOCITUTAHUS: CTETUIECKOE OTHOIIICHHE
K MHUpY, BKJIIOUYasi 3CTETUKY HAYYHOTO TBOPUECTBA, NPUCYIIEro (GU3MUECKON HAyKe;

5) TpyZOBOTO BOCIHTAHHS: HHTEPEC K Pa3IMUHBIM cepaM MpoPecCHOHATBHON JIESITeTbHOCTH, B TOM
YHCIie CBA3aHHBIM C (PM3UKON M TEXHUKOM, yMEHHE COBEPILATh OCO3HAHHBIN BHIOOp Oyaymieil mpodeccun
W pean30BbIBATh COOCTBEHHBIC >KW3HEHHBIC TUIaHBI; TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO U
€amMo00pPa30BaHUIO B 00J1aCTH (PU3UKH Ha MPOTSLKEHUH BCEH KHU3HU;

6) 9KOJOrMYECKOr0 BOCHUTAHHUS: C(HOPMUPOBAHHOCTh OSKOJOIMYECKOW KYJIbTYPhI, OCO3HAaHUE
IO0ATFHOTO XapakTepa JKOJOTHYECKHX TMpOoOJIieM; TUIAHUPOBAaHUE W OCYIIECTBICHHE NEHCTBUIA B
OKpYKaIoIlIEeH cpelie Ha OCHOBE 3HAHUS LI€JIEN YCTOMYMBOTO pa3BUTHS YesoBedecTBa; Paciimpenue onbita
JISATSIIbHOCTH KOJIOTUIECKON HAMPaBICHHOCTA Ha OCHOBE UMEIOIIMXCS 3HAHMIA 10 (PU3HKE;



7) UEHHOCTH HAYYHOrO TO3HAaHUS: C(HOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs (DU3NYECKOH HayKH; OCO3HAHHE LIEHHOCTH HAYYHOH IesSTeIHHOCTH,
TOTOBHOCTh B TIPOIECCe M3YyYeHHS (U3UKH OCYIIECTBISATH IPOEKTHYI0 MU HCCIEIOBATEIBCKYIO
JIeATENBHOCTh MHANBHUIYATIbHO U B TPYIIIIE.

METAITPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTenbHBIE  yHHBEpCalbHBIC  yUcOHBIE JEWCTBHSI  ba3oBble  JIOTMYecKWe  JIEHCTBHUS:
CaMOCTOSTENTbHO (POPMYNIHPOBATh M aKTyalIM3HpPOBATh MpOOJIEeMy, paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeNEeNsaTh LENu JeATEIbHOCTH, 3aJaBaTh MapaMETPbl U KPUTEPUM UX AOCTUKEHUS; BBISBISITDH
3aKOHOMEPHOCTH M IIPOTHBOPEYUSA B pacCMaTpHUBACMbIX (1)H31/I‘ICCKI/IX SABJICHUAX, pa3pa6aTHBaTb IIJ1aH
pelieHus mpoOJieMbl ¢ YY€TOM aHaln3a WMEIOIIMXCS MaTepHAbHBIX U HEMaTepPUAIBLHBIX PECypCOB;
BHOCUTB KOPPEKTUBLI B ACATCIbHOCTh, OUCHHUBATHL COOTBETCTBUC PE3YJILTATOB LECIIAM, OICHUBATH PUCKU
MOCTIEAACTBUN  JESTENbHOCTH; KOOPAWMHHUPOBATH W  BBINOJHATH pabOTy B YCIOBHAX pPEaJbHOTO,
BUPTYQJIIBHOTO M KOMOWHUPOBAaHHOTO B3aMMOICHCTBHUS; Pa3BUBATh KPEAaTUBHOE MBIILICHHUE MIPH PEHICHUN
JKU3HEHHBIX TPOOJIeM.

ba3zoBble HccneoBaTeNbCKUE JSHCTBYS: BIaAETh HAYYHON TEPMHUHOJIOTHEH, KITIOUEBBIMHU MMOHATHSMH U
MeToslaMi  (U3UYECKOW HayKH;, BIAJECTh HaBBIKAMH y4eOHO-MCCIIE/IOBATENICKOW W MPOSKTHON
JeSITeIbHOCTH B 00J1aCTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIbHOMY MOUCKY METOJIOB
petenus 3aa4 GU3NIECKOTO COJIEPKAHUS, MPUMEHEHHIO PA3InYHBIX METOJIOB IIO3HAHNS; BIaJICTh BUJAMU
JESITEIbHOCTH TI0 MOJYYSHUIO0 HOBOTO 3HAHMSA, €T0 MHTEPIIPETAlMY, PeoOPa3oBaHUIO U MPHUMEHEHHIO B
Pa3INYHBIX Y4EOHBIX CUTyalMsX, B TOM YHCJIE NPU CO3AaHUM YyYeOHBIX IPOEKTOB B 00JacTH (U3MKY;
BBISIBIISITh IPUYHUHHO-CIICICTBEHHBIE CBSI3M U aKTYaJIM3UPOBATH 3a/1a4y, BbIIBUTaTh THIIOTE3Y €€ pEeLIeHUS,
HaXOAWTb APTYMEHTHI Ul JI0OKa3aTebCTBa CBOMX YTBEP)KICHHM, 3alaBaTh MapaMeTpsl U KPHUTEPHU
pelIeHus; AaHAIM3UPOBATh MTOJIYYEHHBIE B XOJIE€ PELICHMSI 33/1a4l PE3YJIbTAThl, KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX; CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIC
3agaun B 00pa3oBaTEeNbHON AESTEIbHOCTH, B TOM YHUCIE NMPH M3yueHUH (HU3UKH; JaBaTh OLEHKY HOBBIM
CUTYyalUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT; YMETh MEPEHOCUTh 3HAHUA MO (QU3UKE B MPAKTUYECKYIO
001acTh JKU3HENESATEIbHOCTH; YMETh HHTEIPUPOBATh 3HAHHMS W3 PAa3HbIX NPEAMETHBIX O0JIaCTel;
BBIJIBUTATh HOBBIC WJICH, TIpeljiaraTh OpUTHHAIBHBIE TIOAXOBI ¥ PEIICHHs, CTABUTH MTPOOJIEMBI 1 3a/1a4H,
JIOIy CKaIOLIUE AJIbTEPHATUBHBIE PELICHUS.

Pabora ¢ uHpOpManueii: BIaaeTh HaBbIKAMH MOJTY4YeHUs] WHPOPMALUN (HU3NIECKOTO COACPIKaHUs U3
WCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBIATh ITOWUCK, AHAJIHM3, CHCTEMATH3alUI0 H
MHTEPIPETAN0 WH(GOPMAIMK Pa3IUYHBIX BUIOB M (JOPM MpEACTABICHUS; OLECHUBATH JOCTOBEPHOCTH
UH(OPMAIUH; HCTIOJIB30BATh CPEACTBA HMHPOPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKAaTHBHBIX ¥ OPraHW3AIIMOHHBIX 3a/1a4 ¢ COOI0AeHIEM TPpeOOBaHMU SPrOHOMHKH,
TEXHUKH O€30MacHOCTH, THUTHUEHBI, PECypcOCOEpek eHHs, TPAaBOBBIX W OJTHYECKUX HOPM, HOPM
MHQOPMAaITMOHHON 0€301acHOCTH; CO3JaBaTh TEKCTHl (PU3NUECKOTO COACPKaHMs B pa3IHyHbIX GopMaTax
c y4yéroM Ha3Ha4eHWs WHQPOPMAIMM W I[EJEeBOH ayIUTOpUH, BBIOMpas ONTUMAaIbHYIO (opmy
NpPEACTABICHUS U BU3yaIH3alluy.

KomMmyHHKaTHBHBIE yHUBEpCAIbHbIE yueOHbIe IEHCTBU: OCYLIECTBIISITh O0IIEHHE Ha YpOKax (hrU3nKu
¥ BO BHEYPOYHOH JCATENbHOCTH; PAaclo3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYallMid M CMSTYaTh
KOH(JIUKTHI; pa3BEPHYTO U JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCTIONIb30BaHUEM SI3BIKOBBIX CPEACTB;
MOHUMATh U HCIIONIB30BaTh NPEUMYIIECTBA KOMaHTHONW ¥ HHAMBUAYAIBHOW pabOThl; BEIOMPATh TEMATHKY
U METOAbl COBMECTHBIX ACHCTBHH € y4€TOM OOIIMX HMHTEPECOB, M BO3MOXKHOCTEH Ka)KAOTO YJICHA
KOJIJIGKTHBA; IPUHUMATH LI€JIM COBMECTHOMN AEATENbHOCTH, OPIraHN30BBIBATh U KOOPAUHUPOBATH NEHCTBUS
Mo €€ NOCTWKEHHUIO: COCTaBIIATh IUIAH NEUCTBUI, paclpenesisaTh poiau ¢ y4ETOM MHEHHUH Y4YacTHHKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOIN paOOThI; OLIEHMBATh KAYECTBO CBOETO BKJIA/AA U KaXIOTO YYaCTHUKA



KOMAaH/Ibl B OOINUH pe3yNbTaT M0 Pa3pa0OTaHHBIM KPUTEPUSIM; MPEAJaraTh HOBBIC MPOCKTHI, OIICHUBAThH
UJCU C TMO3UILUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYCCKON 3HAYUMOCTH, OCYIIECTBISITH MO3UTHUBHOE
CTpaTernyecKoe MOBEACHHE B Pa3UYHBIX CHTYallUAX, MPOSBISATH TBOPUYECTBO M BOOOpakeHHE, OBITH
WHUIMATABHBIM.

PerynsTuBHBIE  yHHBepcalbHble  ydeOHble ageiicTBus  CaMoOpraHu3amusi:  CaMOCTOSITETIHFHO
OCYILECTBIISTH TIO3HABATENbHYIO AEATENLHOCTh B 007acTH (PU3UKU U aCTPOHOMHH, BBISABIISTH IPOOJIEMBI,
CTaBHUTh U (OPMYIIUPOBATH COOCTBEHHBIC 33/1a4H; CAMOCTOSITEIIEHO COCTABIISTH TUIAH PELICHHUST PACUETHBIX
M Ka4eCTBEHHBIX 3ajJady, IUIaH BBINOJHEHHUS MPAKTHUYECKOW PabOThI ¢ Y4ETOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH W TPEANOYTEHUH; JaBaTh OIEHKY HOBBIM CHUTYAIlWsIM; PACUIUPATH PaMKH
y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; JIe]aTh OCO3HAHHBIN BBHIOOD, apryMEHTHPOBAThH
ero, Opate Ha ce0si OTBETCTBEHHOCTH 3a PELICHUE; OLEHUBATH MPUOOPETEHHBIH OMBIT;, CIIOCOOCTBOBATH
(OpMHUPOBAHUIO ¥ TMPOSIBIICHUIO JPYAHIUM B 00JacTd (HU3HKH, TIOCTOSHHO TIIOBBIIATH CBOMN
00pa3oBaTebHbIN U KyIbTYPHBIH ypoBeHb. CaMOKOHTPOJIb, SMOLMOHAIBHBINA HHTEIJICKT: 1aBaTh OLCHKY
HOBBIM CUTYalUsIM, BHOCUTH KOPPEKTUBBI B I€ATEIBHOCTD, OLIEHNBATh COOTBETCTBUE PE3YIbTATOB LIEIAM;
BJIaJICTh HABBIKAMH II03HABATEIBHOW pe(UIeKCMH KaKk OCO3HAHUS COBEPIIACMBIX JEWCTBUH U
MBICIUTENFHBIX POLIECCOB, HX PE3YIbTATOB U OCHOBAHUH; NCIIOIB30BaTh MPUEMBI peIICKCUH ISl OLIEHKU
CHUTYaIllH, BEIOOpa BEPHOTO PEIICHHS; YMETh OIICHUBATH PUCKU M CBOCBPEMEHHO MPUHUMATH PEUICHUS 110
WX CHIDKEHHUIO; MPUHUMATh MOTHBBI M apTyMEHTHI JIPYTHX IMPH aHAJINW3E PEe3yNlbTaToB ACSITEIHHOCTH;
MIPUHAMATh ce0sl, MOHUMAasl CBOM HEJOCTATKH U JIOCTOMHCTBA;, MPUHUMATh MOTHBBI M apTyMEHTHI IPYTHX
NIPY aHAITU3E PE3yIbTATOB AEATCILHOCTH; IPH3HABATH CBOE IPABO U MPaBO IPYTUX Ha omuoOku. B mporecce
JIOCTHKESHHS JIMYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOrPaMMBI IO (PU3UKE ISl YPOBHS CPEAHETO OOIIero
oOpazoBaHHs y OOYyYarOIUXCS COBEPIICHCTBYETCS AMOIMOHAJBHBIM HWHTEIUIEKT, MpPEAToararii
c(OPMHPOBAHHOCTh: CaMOCO3HAHHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHHUMAaTh CBOE JMOIMOHAIBHOE
COCTOSTHHE, BUJIETh HAIPABICHUS Pa3BUTHS COOCTBEHHOH SMOIMOHAILHOW COeEpbl, ObITh YBEPEHHBIM B
cebe; caMOperyIpOBaHMsI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBEJIEHUE, CIIOCOOHOCTH a/IalITUPOBATHCS K AMOIMOHAIHLHBIM NU3MEHEHHSIM | TPOSBISATH THOKOCTD, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBALMH, BKIIOUAIOIIEH CTpEMIIEHUE K TOCTIKEHHIO LEIH U YCIIEXY,
ONTHMHU3M, WHUIMATUBHOCTb, YMEHHE [EHCTBOBAaTh, HCXOJAS M3 CBOMX BO3MOXKHOCTEH; HSMIIATHH,
BKITIOYAIOMIEH CIIOCOOHOCTh TMOHWMATH OJMOIIMOHANBHOE COCTOSIHME JPYTHX, YYWUTBIBAaTH €ro TpHu
OCYILIECTBIICHUH OOIIEHUsI, COCOOHOCTh K COYYBCTBHIO M COIMEPEKHBAHUIO; COLMAIBHBIX HABBHIKOB,
BKITIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHUS C IPYTMMHU IFOJBMH, 3a00THUTHCS, MPOSBIATH
WHTEpEC U pa3pemaTh KOHOIUKTHL.

IMPEAMETHBIE PE3VYJIbTATHI K koniy o0ydeHUs TpeMETHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH y 00YUAIOIIMXCS YMEHUI: JeMOHCTPUPOBATh Ha pUMepax poib U
MecTo (U3MKH B (OPMUPOBAHWMH COBPEMECHHOW HAayYHOW KApTHHBI MHUpA, B Pa3BUTHH COBPEMEHHOMN
TEXHUKH U TEXHOJIOTUH, B NPAKTUYECKOH AEATENbHOCTH JIIOAEH; yYMTHIBATh TI'PAaHULBI MPUMEHEHHUS
W3yUYCHHBIX (PU3MYEeCKUX MOZEeNel: MaTepualibHasi TOYKa, HHEpUUaTbHas CUCTeMa OTcuéTa, abCOIOTHO
TBEPIAOE TeNo, WACAIBHBIA Ta3, MOJENU CTPOCHMSA TIa30B, >KUIAKOCTEH W TBEPABIX TeJ, TOYEUHBIH
AIEKTPUYECKHUN 3apsil IPH PEeIIeHNH (PU3NIECKHX 33/1a4; PACTIO3HABATH (DU3MUECKUE SIBIICHUS (TIPOIIECCH)
1 OOBICHATDH UX Ha OCHOBE 3aKOHOB MEXaHUKH, MOHeKyHHpHO-KI/IHeTH‘IeCKOﬁ TCOPUHN CTPOCHUS BEUICCTBA
Y 3JIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBIKEHHE, CBOOOIHOE MTafieHHe
TeJ, IBW)KEHUE MO OKPYXXKHOCTH, WHEpLHs, B3auMmoaehcTeue Teid, Aud¢ysus, OpOyHOBCKOE IBHKEHHE,
CTPOEHUE KUAKOCTEH U TBEPABIX TeJl, U3MEHEHHE 00bEMa Tell IPU HarpeBaHUM (OXJIAXKICHHUN), TEIIOBOE
paBHOBECHE, HCIApEHME, KOHAEHCALUs, IUIaBJICHHE, KPUCTAUIM3ALUs, KUIICHHE, BIAXXHOCTh BO3IyXa,
TIOBBIIIICHUE JABJIECHUS ra3a IpPHU €ro HarpeBaHUM B 3aKPBITOM COCYyZE, CBSI3b MEXAY MapaMeTpaMu
COCTOSIHUS T'a3a B U30IIPOLIECCaX, NEKTPU3ALIUS Tell, B3aUMOACHCTBHE 3apsAA0B; ONMCHIBATH MEXaHUYECKOE
JBIDKEHHE, UCTIONbB3Ys (U3NUECKUE BEIMYUHBL KOOPAWHATA, IYTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHjia, UMITYJIbC Tella, KHHEeTUYeCKast SHePTUsl, MOTCHIUATbHAasI SHEPT s, MeXaHHYecKast paboTa,



MEXaHW4YeCcKass MOIIHOCTh; MPH OMUCAHWH MPABWILHO TPAKTOBATh (M3MYECKUIN CMBICI HCIIOIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS W CAWHUIBI, HAXOIUTh (HOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DH3MUECKYIO
BEJIMUYUHY C IpyruMHu BennuuHaMmu; denepanbHas padodas nporpamma | dusuka. 10—11 kimaccel (6a30BbIH
YPOBEHB) 25 ONUCHIBATH U3YYCHHEIC TETIJIOBBIC CBOMCTBA TEJ M TEIIOBHIC SBJICHUS, UCTIONB3YsI (PUINICCKUC
BEeITMYMHBL: JTaBJICHWE Ta3a, TEeMIlepaTypa, CPEOHSsI KUHETHYeCKas JHEPTUs XAOTHUECKOTO JBIKCHUS
MOJIEKYJI, CPSTHEKBAAPATUIHASI CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS YHEPTHs, paboTa
rasa, K03(ppHUIKUEeHT MONe3HOr0 ACHCTBUS TEIUIOBOTO JBUTATENS;, MPU OMUCAHUH MPABWILHO TPAKTOBATh
(DU3MYECKUH CMBICI MCIOJIB3YEMbIX BEIMYMH, MX O0O3HAYCHHS W CIMHHMIIBI, HAaXOIUTh (HhOPMYJIBI,
CBSI3BIBAIONIUE JaHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTUMH BEIMYWHAM, OIHCHIBATh W3yYCHHBIC
3JICKTPUYECKHE CBOMCTBA BEILISCTBA M AJIEKTPUYECKHUE SBIACHMS (IIPOLECCHI), UCHOB3YS (PU3NUESCKUE
BEITMYMHBL: JJIEKTPUICCKUN 3apsiyl, DIICKTPUUIECKOE T0JIe, HANPsHKEHHOCTh IO, MOTEHIINAJ, Pa3sHOCTh
MOTEHITUAJIOB; NP OMMUCAHWH MPABWIBHO TPAKTOBATh (YM3MYECKUI CMBICI HCIIOJIBb3YEMbIX BEIMYWH, MX
0003HAYEHUsI M CAMHUIIBL, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLIUE JAHHYI (DU3MUECKYIO BEIUYHMHY C
JPYTHMH BETUYMHAMU; aHAITM3UPOBATh (PU3MUECKUE TPOIIECCHI U SBJICHHS, UCTIONb3YS (PU3NIESCKUE 3aKOHBI
U OpuUHOMNBL 3aKoH BcemupHoro Ttsarotenus, [, II u III 3akonsl HproToHa, 3akoH coXpaHEHUSA
MEXaHUYECKOW OHEPTHH, 3aKOH COXPaHEHHUS WMITYJIhCa, NPUHIUI CYMEPIO3UIIUN CHJI, TPUHIIHII
PpaBHOIPaBUs HHEPLUUATBHBIX CUCTEM OTCUETA, MOJIEKYIAPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS BEILIECTBA,
ra3oBbIC 3aKOHBI, CBS3b CPEAHEH KMHETHUYCCKON SHEPrUH TEIUIOBOTO JBUKCHHS MOJIEKYJ C aOCOIIOTHON
TEMIIEPaTypOi, TMEPBBI 3aKOH TEPMOJWHAMHUKHU, 3aKOH COXPAHEHHS DIIEKTPHYECKOTO 3apsia, 3aKOH
KynoHna, mpu 3T0M pa3nuyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE U
yciioBusl (IFpaHUIbl, O0JIACTH) MPUMEHHUMOCTH; OOBSICHATH OCHOBHBIC MPUHIMIIBI JCHCTBUS MAaIlUH,
npuOOPOB M TEXHUYECKHUX YCTPOMCTB;, pazNuyaTh YCIOBHS HX O€30MAaCHOTO WCIIONB30BaHUS B
MOBCEIHEBHOM YKU3HU; BBIMOJIHATH SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3UYECKUX SBICHUN U TPOIIECCOB
C MCIOJIb30BAaHUEM MPSMBIX, © KOCBEHHBIX M3MEPEHUM, MPH 3TOM (POPMYJIUpOBaTh MpodIeMy/3a1auy U
TUNOTE3y y4eOHOTO SKCIIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEAIOKEHHOT0 000PYI0BaHNUs, TPOBOINTH
OTIBIT U (POPMYITHPOBATH BBIBOJIBI; OCYIIECTBIISATh MPSIMbIC M KOCBEHHBIE U3MEPEHHS (PU3NUCCKUX BEIIMYMH,
MIPH 3TOM BBIOMpaATh ONTHUMANIBHBIN CHOCOO M3MEPEHHUS W HCIIONBb30BaTh HM3BECTHBIE METOJBI OLEHKH
MOTPEIIHOCTEH W3MEPEHUH; HCCIIEJ0BAaTh 3aBUCHUMOCTH MEXAy (U3MYECKUMH BEIWYMHAMHU C
UCIOJIb30BaHUEM TIPSMBIX U3MEPCHHIA, IIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YJIbTAThI
MONTyYEeHHON 3aBUCHMOCTH (PU3NYECKHX BEIHYMH B BHAC TaONWIl W TpadHKOB, NENaTh BBIBOIBI TI0
pe3yybTaTaM UCCIIC0BaHuUs; COOI0IaTh paBuia 0€30MacHOrO TPy/ia MPH MPOBEICHUU HCCIICIOBAaHUN B
pamMKax y4eOHOrO OKCIEPUMEHTa, Y4YeOHO-MCCIIEIOBATENbCKOH U TPOEKTHOH JEATEIhHOCTH C
WCTIONB30BaHUEM HW3MEPHUTEIBHBIX YCTPOWCTB M JaOOpaTOPHOTO OOOpYIOBaHHS, pEIIaTh pPacdETHBIC
3aJIauM C SIBHO 33JJaHHOMN (PU3UUECKON MOECIBIO, UCIIONIB3Ys (DU3UYCCKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE
aHaJM3a yCIOBHS 33]Ja4X BRIOUPATh (DH3MUECKYIO MOAEIH, BELICTAThH (PH3HMUECKHE BETMIHHEI U ()OPMYITBI,
HE0OXoauMBIe JUIsl €€ PelICHuUs, TPOBOIUTH PACUETHI M OLICHUBATH PEATbHOCTH MOMYYCHHOT'O 3HAUYCHUS
(hr3MuecKoil BETMYHMHBI, pelIaTh KaueCTBEHHBIE 3aJa4yH: BBICTPAMBATH JIOTHYECKHA HEMPOTHBOPEUHUBYIO
[ENOYKY pacCyXI€HUIl ¢ Omopoil Ha W3YYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (DH3MUECKUE SIBICHUS;
UCIIOJIb30BaTh MPH PEIICHUN YYSOHBIX 3a/1ad COBpEMEHHbIC MH(DOPMAIIMOHHBIC TEXHOJOTHUH IS TIOUCKA,
CTPYKTYypUPOBAHUS, MHTEPIIPETAINNA U TPEACTABIEHHsS] YIeOHOW W HAYYHO-TIOMYJISIPHOH HH(pOpMAIIHH,
MOJIYYEHHOW W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTUYCCKH aHAIU3UPOBATH MOJIY4aeMylO WH(MOPMAIHIO;
MPHUBOJUTH TMPUMEPHI BKJIaJa POCCUHMCKUX M 3apyOCIKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE HAYKH,
00BSICHEHHE TPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE TEXHWKH M TEXHOJOTH; HCIIONH30BAThH
TEOPETHUYCCKUE 3HAHUS 10 (U3MKE B TMOBCEIHCBHOW XHU3HU IS OOCCleYeHUs OE30MacHOCTU TpHU
oOpateHun ¢ MpuOOpaMu W TEXHUYECKUMH YCTPONCTBAMH, ISl COXPAHEHUS 3I0POBBS M COOIIOICHUS
HOPM 3KOJIOTHUECKOTO MOBEICHUS B OKPYKAIOIICH cpefie; paboTaTh B TPYIIIE C BHIMOJHCHUEM Pa3IHUHBIX
COIMAJILHBIX pOJICH, TUIAHUPOBaTh pabOTy TPYNNbl, PalMOHAIBLHO PACHPEICNIATh OO0SI3aHHOCTH U
TUTAHAPOBATh NIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJeKBaTHO OIIEHWBATH BKIIAJ] KaXXIOTO W3
YYaCTHUKOB TPYIIIBLI B PEIICHUE PACCMATPUBAEMOM MPOOJIEMBL. ;IEMOHCTPUPOBATh HA TIPUMEPAX POJIb U
MecTo ¢Gu3nKu B (OPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B PAa3BUTHH COBPEMEHHOU



TEXHUKU M TEXHOJIOTHH, B MPAKTUUYECKOW NESITEIbHOCTH JIIOACH, LIETOCTHOCTh U €ANHCTBO (PU3UUECKON
KapTHHBl MHpA; YYUTHIBaTh TPAHUIBI NPUMEHCHUS H3YYCHHBIX (U3UUCCKUX MOJENECi: TOYeUHBII
NIEKTPUUYECKUH 3aps, JIyd CBETa, TOUSUHBIH HCTOUYHHK CBETA, AepHAast MOJEIIh aTOMa, HYKJIOHHAsI MOJIE)b
aTOMHOTO SIpa MpU peHIeHNH (QU3NYECKUX 3a[Jad; pacro3HaBaTh (U3MUECKUE SBICHUS (TMPOLECCHI) U
OOBACHATP HX HA OCHOBE 3aKOHOB OJJCKTPOAMHAMHUKH ¥ KBAaHTOBOW (DM3MKH: 3IEKTpHUYECKas
IPOBOJIMMOCTb, TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOE JCHCTBHA TOKa, B3aHMMOJCHCTBHE
MarHMTOB, JJICKTPOMAarHUTHas WHIYKIHS, ICHCTBHE MAarHUTHOTO TIOJII Ha TPOBOJHUK C TOKOM H
JBIDKYIIUICS 3apsi, SICKTPOMAarHUTHBIE KOJIeOaHNS M BOJIHBI, IPSIMOJIMHEHHOE PAacIIPOCTPAHEHUE CBETa,
OTpaKeHHE, TNpesloMJIeHUe, WHTepdepeHuus, AUGpakuus U MONsSpU3alus CBeTa, JUCIEPCUSl CBETa,
dhotoanekrpuueckuii 3hdext (porosrdhderr), cBeTOBOES NaBIeHNE, BOZHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
aToMa BOJIOPOJIa, €CTECTBEHHAss M UCKYCCTBEHHAs! PaJMOAKTUBHOCTD; OIUCHIBATh M3Y4YEeHHBIE CBOMCTBA
BEIIECTBa (3JIEKTPUUECKUE, MATHUTHBIE, ONITHYECKUE, HIEKTPUIECKYIO IPOBOIMMOCTD PA3IUUHBIX CPEl) U
9JIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI ), UCTIONB3Ys (PU3NUECKUE BEIMIHHBL: dJIEKTPHUYESCKHI 3apsijl, CUIIa
TOKa, DJJIEKTPUYECKOE HANPSKEHHWE, DSJIEKTPHUUECKOE CONPOTHUBICHHE, PA3HOCTb IMOTCHLHUAJIOB,
JNIEKTPOJBIKYILAS CHJIa, padoTa TOKa, MHAYKIHMS MarHUTHOTO MOJs, cuia Awrmepa, cuia JlopeHna,
WHIyKTHBHOCTb KaTYIIKH, YHEPTHUS DIIEKTPUIECKOTO U MATHUTHOTO TOJIEH, IEPHUOJ] U 9acTOTa KoeOaHnui
B KoieOaTenbHOM KOHTYpE, 3apil M CHja TOKa B MPOLECCe TapMOHUYECKHX 3JICKTPOMAarHUTHBIX
KoJieOaHui, POKYCHOE PAacCTOSIHHE M ONTHYECKas CHJa JIMH3bI, TPH OMMCAHWW MPAaBUIBHO TPAKTOBAThH
(GU3MYECKUI CMBICT HCIIONB3YEMBIX BEIUYMH, WX OOO3HAYCHHS WM CIUHUIIBI, YKa3blBaTbh (OPMYIIBL,
CBSI3BIBAIONIME JAHHYIO (U3UUECKYI0 BEIMYMHY C APYTMMH BEITUYMHAMH; OIHCHIBATh H3yYCHHBIC
KBaHTOBBIC SIBJICHHS M TIPOIIECCHI, UCTIONB3YS (PU3NUECKUE BETMYHHBL: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M YacTOTa CBETa, DHEPrHs M HMMIYJbC (OTOHA, MEPUOA IIONypacilana, SHEPrus CBS3H
ATOMHBIX S/IEP, TIPH ONMCAHWU MPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICI UCIIONB3YyEMbIX BEJTHUYMH, HX
0003HAaYCHUSI W EIMHUIBI, YKa3blBaTh (POPMYIIbI, CBS3BIBAIONIUE JaHHYIO (PU3MYECKYIO BEIHYHHY C
JIPYTMMH BEJIMYMHAMH, BBIYHCIATH 3HAYECHHE (U3MYECKOW BEIMYMHBL, aHAIM3UPOBATh (pr3myueckue
OpoIecChl W SIBJICHUSI, HWCHONB3Yys (U3UYECKUe 3aKOHbI W TPUHIMIBL 3akoH Owma, 3aKOHBI
HOCJIEIOBATEIbHOTO W MapajuIeNIbHOTO COCIMHEHUS ITPOBOJHMKOB, 3akoH JIxoyns—JleHma, 3akoH
9JIEKTPOMArHUTHOW HMHAYKIUH, 3aKOH MPSIMOJIUHEWHOTO PaclpOCTPaHEHUs CBETa, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI TPEIIOMJICHUSI CBeTa, ypaBHeHHWe OiHImTeliHa i (ortodddekra, 3aKOH COXpaHEHUS
DHEPIHH, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPAHEHHS DJICKTPHYECKOTrO 3apsisia, 3aKOH COXPAHCHUS
MaccoOBOI'0 YHCIIa, TIOCTYNaThl bopa, 3aKOH pagMOaKTUBHOIO pacmaja, MpH 3TOM Pa3iNyaTh CIOBECHYIO
(OopMyITHPOBKY 3aKOHA, €r0 MaTEMaTHIECKOE BBIPAXKEHHE 1 yCIOBHS (TPaHUIIbI, 00I1aCTH) TPHMEHUMOCTH;
OIIPEAeNATh HANpPaBJICHNE BEKTOpA MHIYKIUH MAarHUTHOTO IIOJISI TPOBOJHUKA C TOKOM, CHIIBI AMIepa U
cuiibl JIopeHma; CTpOUTh U OMKCHIBATh N300paKeHUE, CO3aBaeMOE IIOCKUM 3€PKajioM, TOHKOW JTMH30H;
BBITIOJTHATD AKCIIEPUMEHTHI 0 HMCCIICOBAHHIO (PM3WYECKUX SIBICHUH M IMPOIECCOB C HCIIOJIB30BAaHHEM
OPSIMBIX, U KOCBEHHBIX U3MEPEHUN: MPH 3TOM (POPMYyITUPOBaTh MpodiieMy/3aady U TUIOTE3y Y4eOHOTrOo
IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 TIPEUIOKEHHOTO OOOPYAOBAaHUS, TPOBOJUTH ONBIT U
(opMyIHpOBaTh BBIBOJIBI; OCYIIECTBIATH NMPSIMbIE M KOCBEHHbIE M3MEPEHUs] (HU3NUECKUX BEIWYMH, PU
9TOM BBIOMpaTh ONTHUMAJBHBIM CHOCO0 HM3MEPEHHS M UCIOJIb30BaTh W3BECTHBIE METO/ABI OIICHKU
HOTPEUTHOCTEH H3MEPEHHNH; UCCIIEA0BATh 3aBUCHMOCTH (PU3NYECKHIX BEJIMYMH C UCIIOIB30BAHUEM TIPSIMBIX
W3MEpPEHHI: TIPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThI MOTYYEHHON 3aBUCHMOCTH
(u3nvecknx BeNMYMH B BHAE TalOiuil M rpaduKOB, AeNaTh BHIBOJIBI MO pe3ylbTaTaM HCCIENOBaHUS; 8
coOiromath TpaBuia OE30MacHOTO Tpyda IPH MPOBEICHWH WCCIENOBaHWH B paMKax ydeOHOro
JKCIIEPUMEHTa, Y4YeOHO-HCCIEOBATENILCKOW W TPOEKTHOH  JESTENbHOCTH C  HCHOJNBb30BAaHHEM
M3MEPHUTEIHHBIX YCTPOHCTB 1 1Tab0paTOpHOTo 000PYA0BAaHHS; PEIIaTh pACUETHBIC 3a/1a9H C SIBHO 3aJaHHOM
(hu3nUecKoil MOAETIBIO, UCTIONB3YsI PU3NUECKUE 3aKOHBI U IPUHIUITEL, HA OCHOBE aHaJIH3a YCIOBUS 3aJauu
BHIOUpATh (PU3INUECKYIO MOJENb, BBACIATh (PU3NUYECKHE BEIMYHHBI M (HOPMYJIBI, HEOOXOAUMBIE IS e€
pelIeHNs, TIPOBOIUTH PACUYETHI U OLICHUBATH PEaIbHOCTD MOTYYCHHOTO 3HAYCHUS (PH3HIECKON BEITMIMHBL;
pelaTh KaueCTBEHHBIC 3aJaud: BHICTPAauBaTh JIOTHUECKH HEMPOTHBOPEUYHMBYIO LETOYKY PACCYXKACHUH C
OTIOPOil Ha M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (PM3UUIECKUE SBICHHS; UCIIONb30BATh TIPH PEIICHUN



y4eOHBIX 3a7ad4 COBPEMEHHbIC WH(MOPMAIIMOHHBIC TEXHOJOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHHUS,
WHTEpIPETallid ¥ TPEACTABICHUS Y4YeOHOW ¥ Hay4YHO-TIOMYJSIpHOW HWH(OpPMAanuu, TOTYYCHHOH U3
Pa3INYHBIX HCTOYHUKOB, KpUTUIECKH aHAJTH3UPOBATH MTOy4aeMyr0 HHPOPMAIIUIO; OOBSCHSITH TPUHIIUATIBI
JICHCTBUSI MAallMH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB, pa3ivyaTh YCIOBUS HX O€30MacHOTO
WCIIOJB30BaHMsI B TOBCEIHEBHOW JKW3HU; MPHUBOIUTH MPUMEPHI BKIaJa POCCHHCKHX U 3apyOeKHBIX
yUEHBIX-(ODU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE TIPOLIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOT'UH; UCTIOJIb30BaTh TEOPETUUECKUE 3HAHMS MO (PHU3KKE B MOBCETHEBHOM KU3HH I 00ECTICUeHUS
0e30macHOCTH TpY OOPALIEHNH C MPUOOPAMH U TEXHIYECKUMHU YCTPOHCTBAMH, JJISi COXPAHEHHS 310POBbS
U COOJIIOJCHUS HOPM SKOJIOTMYECKOTO TOBEJCHHS B OKpYXKalolled cpene; paboTaTe B Tpymie ¢
BBITIOJTHEHHEM  Pa3IMYHBIX COLMANBHBIX pOJieH, IUIAHUPOBaTh pPabOTy TPYMIbI, PalMOHAIBHO
pacripenensiTh O0sS3aHHOCTH W IJIAHUPOBATH IESITENFHOCTh B HECTAHAAPTHBIX CHUTYalHAX, aJeKBAaTHO
OIICHMBATH BKJIAJI KAXKIOTO U3 YYACTHUKOB TPYIIIEI B PEIICHUE paCCMATPUBACMOMN MTPOOIEMBI

1.3. KosinuecTBO 4acoB HA 0CBOeHHe padoueil mMporpaMMbl Y4eOHOTO NpeaMeTa:

Bun y4edHoii paboThI O0Bem gacoB
MaxkcumanbHas yueOHasi Harpy3ka (Bcero) 144
Oo6s13aTesIbHASI AyIUTOPHAsI yueOHAasi HATPY3Ka (BCero) 124

B TOM 4YHUCJIC:

TeopeTrueckoe o0ydeHue (ypoK, JCKITHS) 64
1abopaTOpHBIE 3aHATHUS 14
MIPaKTHYECKUE 3aHATH 46
CEeMHHApBI

I/IHZ[I/IBI/IZ[yaJ'IBHBIf/’I IMPOCKT

CamocrosiTeibHas padoTa (Bcero): 10

IpodeccnoHalbLHO-OPMEHTHPOBAHHOE COIeP:KAHUE 25

B TOM 4YHUCJIC

TEOPETHUUECKOE 00yUCHHE 13
MPaKTUYECKUE 3aHITUS 12
KouncyabTanuu 4

IIpomexxyTouHas arrectamusi B popme DK3AMEHA 6




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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