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1. Ooman XapaKTEePUCTUKA paboueit MPOrpaMMbl
0011e00pa3oBaTeJIbHOM N CIUIINHbBI

Oo6meobpa3oBatenbHas gucHuminHa «®Dusnukay SBISETCS 005A3aTeIbHONW YacThIO
0011e00pa3oBaTebHOTO MHUKJIa 00pa3oBaTeabHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO no
cnenuanbHocT 38.02.08 Toprosoe 1enno

B cootBercTBUn ¢ ®I'OC COO dusnka sBisercs 00s13aTeIbHON TUCIUILUIMHON Ha YPOBHE
cpenHero o6Omero obOpa3oBanus. Ha wsydenue aucuuruinabl «DPu3nka» Ha 0a30BOM YpOBHE
otBoautcsa 100 yacos.

B 3aBucuMOCTH OT MpoQecCHOHANTBHON HAITPABICHHOCTH MIPETIOaBaTeIh CAMOCTOSTEIIEHO
OTIpeIeIIsieT MOCIeA0BATEIbHOCTh U3yYEHHS U 00bEM YacOB, OTBOJAMMBIN Ha U3yYEHHE OTIEIbHbBIX
TEM, a TaKKe€ MOXET MPOBOJHTH JIAOOPATOPHBIC Pa0OTHI MO CBOEMY YCMOTPEHUIO C y4ETOM
HMEIOLIET0oCcsl 000py10BaHUS.

1.2. I_Ie.]'[I/I U IVIAaHUPYEMBbI€ PE3YJIbTAThl OCBOCHUS TUCHUIIJIMHBI:

1.2.1. Ileaun TUCHMILJIMHBI:
Copneprkanue nporpammbl 0011€00pa3oBaTebHON qUCUUIUIMHE PU3UKa HANpaBJIEeHO Ha
JOCTUKEHUE CIEAYIOUINX LeJlei:

(dopMupoBaHHE y OOYYarOIIMXCS YBEPEHHOCTH B LEHHOCTU OOpa3oBaHUs, 3HAYMMOCTH
(Gu3MYeCcKUX 3HAHUH JUIsl COBPEMEHHOI0 KBAJU(HUIIMPOBAHHOTO CIELUAINCTA IPU OCYLIECTBICHUN
ero mpodeCCHOHATBHON ACSITETLHOCTH;

(bopMHpOBaHUE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH;

OBIIQJICHUE CIEHU(PUYECKON CUCTEeMOW (U3MYECKHX TIOHSATHHA, TEPMHUHOJIOTHEH W
CHUMBOJIUKOM;

OCBOEHHUE OCHOBHBIX (PU3MUECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

OBJIAJICHUE OCHOBHBIMM METOJAMH HAy4YHOIO ITO3HAHUS IPUPOABI, HCIOJIB3YEMBIMH B
¢u3uke (Hab0IeHNE, ONIMCAHUE, U3MEPEHUE, BBIBUKEHHUE TMIIOTE3, IPOBEACHHUE SKCIIEPUMEHTA);

OBJIQICHUE YMEHUSMH 0OpabaThiBaTh JaHHBIE SKCIEPUMEHTa, OOBACHATH MOJy4YEHHBIE
pe3yNbTaThl, YCTaHABIMBATh 3aBUCHUMOCTH MEXIYy (U3MUECKUMH BEIUYMHAMU B HaOII0/1aeMOM
SIBJICHUH, JI€J1aTh BBIBOJBI;

(dbopMupoOBaHKE YMEHUS peraTh pU3NUYEeCcKUe 3a/1a4k pa3HbIX YPOBHEH CIOXKHOCTH;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH B
rpouecce MpUOOPETEeHUsT 3HAHUI C HCIIOJNIB30BAHMEM PA3JIMYHBIX HMCTOYHUKOB HHQOpMAUKM U
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOIWH; yMeHUil QopMmynupoBaTb M OOOCHOBBIBATH
COOCTBEHHYIO IMO3UIHUIO IO OTHOIIEHUIO K (PU3NYEeCKOH HH(POpMAIMH, MOJy4yaeMOM M3 pa3HBIX
HCTOYHUKOB;

BOCITUTAHUE YyBCTBA TOPJOCTHU 32 POCCHICKYIO Ppu3nueckyro HayKy. OcBoeHue
kypca O]l «Dusuka» NpeanonaracT peleHue caeayolux 3a1aq:

npuoOpeTeHne 3HaHUM O (hyHIAMEHTANbHBIX (U3UYECKUX 3aKOHaX, JEeKalluX B OCHOBE
COBpEMEHHOM (U3MYecKol KapTUHBI MHpA, NPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB H
MIPOU3BO/ICTBEHHBIX MPOLIECCOB, O HanOoJiee BaXKHBIX OTKPBITHSAX B OOJNACTH (DU3MKH, OKA3aBIIMX
OTIpe/IeTISIoNIee BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

NOHUMaHue  (U3MYECKOHM  CYIIHOCTH  SIBJICHUH,  MPOSABISIONIMXCS B paMKax
MIPOM3BOJICTBEHHON JESATENbHOCTH;

OCBOCHME CIOCOOOB HCIIOJIb30BAaHUS (PU3UUECKUX 3HAHUHN AJIS PELICHUs MPAKTUUYECKUX M
npodeccuoHanbHbIX  3a7a4, OOBSCHEHHsS  SIBICHUH  HPUPOIbI, MPOU3BOJICTBEHHBIX H
TEXHOJIOTUYECKUX TPOLIECCOB, IMPHHLMUIOB JEHCTBHS TEXHHUUYECKUX TNPHOOPOB U YCTPOICTB,
oOecnieueHns 0e30MacHOCTH MPOU3BOJICTBA U OXPaHbI IPUPOIbL;



¢dbopmMHpoBaHUE YMEHUI pemaTh y4eOHO-IIPAKTUYECKHE 3a1aui (PU3UYECKOTO COJCPIKAHUS C
y4€TOM MpodecCHOHATbHON HAaNPaBIEHHOCTH;

npuoOpeTeHne OIbITa MO3HAHWA M CAMOIIO3HAHUS; YMEHHUIH CTaBHTh 33Jaydl U pelarhb
po0GJIeMbI ¢ Y4€TOM NMPOGeCCHOHATBHON HAPaBIEHHOCTH;

dopmupoBaHHe YMEHMH HCKaTh, AaHAJU3UPOBaTb U  00pabaThiBaTh  (PUIUYECKYIO
uHdopMaInio ¢ yu€ToM MpodeccrnoHalbHOIN HANPaBICHHOCTH;

MNOJArOTOBKAa OOYyYaroIIMXCsl K  YCIEHIHOMY OCBOCHHMIO JUCHMIUIMH UM MOAYJeH
npodeccnoHabHOTO MKIIA: (POPMUPOBAHKUE Y HUX YMEHUI U OMbITA JEATEIbHOCTH, XapaKTEPHBIX
s npodeccuii  /  TOIDKHOCTEH — CIyKalluX WM CHEIUAIBHOCTCH, I[OJIydaeMbIX B
npodeccnoHanbHBIX 00pa30BaTENbHBIX OPraHU3ALIMSIX;

MNOArOTOBKa K  (OPMHUPOBAHMIO OOIIMX KOMIETEHUMH OyAymlero  CHeluancTa:
camMo0o0pa3oBaHusl, KOMMYHHKAIlUU, NPOSBICHUS  TPaxJTaHCKO-MATPUOTUYECKOH  IO3ULIUH,
COTPYAHMUYECTBA, TMPHUHATUS pPEUICHWH B CTaHAAPTHOM H  HECTAHJAPTHOW CHUTYyalUsX,
MPOEKTUPOBAHMSI, TMpOBeNeHUs (PU3MUecKuX u3MepeHuil, s3ddexTuBHOrO u Oe30MacHOro
WCTIOJB30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOMCTB, COONIOACHWS TPABHII OXPAHBITPyIA IPH
pabote ¢ pusnueckumu npudopamMu u 000pyI0BAHUEM.

Oco0OeHHOCTh (OPMUPOBAHUS COBOKYITHOCTH 3a7ad H3y4eHUs (OU3UKU JUISI CHCTEMBI
cpenHero mpodeccuoHanbHOTO O00pa30BaHMs 3aKIIOYaeTcsl B HEOOXOIMMOCTHU peanu3aliu
npoeCCHOHATFHON HAMpPaBIEHHOCTH PEIIAeMbIX 3a/1a4, y4éTa 0cOOeHHOCTEH chephl NesATeIbHOCTH
OyAyUIMX CIEUaINCTOB.

B pe3ynbTaTte ocBOCHUS AUCITUTUTMHBI OO YJAIOIIUIICS 10JI2KeH 3HATD!

CMBICT TOHATHN: (QHU3WYECKOe SBIIEHWE, TUIOTEe3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHCTBHE, JIEKTPOMAarHUTHOE II0JIe, BOJIHA, ()OTOH, aTOM, aTOMHOE SIpO, HOHHU3UPYIOIINE
U3ITYYCHUS;

CMBICT (DU3UYECKHX BEJIMYUH: CKOPOCTh, YCKOPEHHE, Macca, Cujla, UMIYJIbC, pabora,
MEXaHWYeCKas SHEPrusi, BHYTPEHHsS 3HEprusi, aOCONMIOTHAs TeMIepaTypa,CpedaHsss KUHEeTH4YecKas
SHEPIUs YaCTHI] BEIECTBA, KOJMYECTBO TEIIOTHI, DJIEMEHTAPHBIN AIEKTPHUECKUH 3apsi;

CMBICJT (PU3NYECKHUX 3aKOHOB KJIACCUYECKOM MEXaHUKU, BCEMUPHOTO TATOTEHHSI, COXPAaHEHUS
SHEPIHUH, UMITYJIbCA U AIIEKTPHUECKOTO 3apsijia, TEPMOIMHAMUKHU, DJIEKTPOMATHUTHOW WHITYKIIHH,
¢dorosddexra;

BKJIQJI POCCUHCKUX U 3apyOEKHBIX YUEHBIX, OKa3aBIINX HAMOOJIbIIEE BIMSHUE HA Pa3BUTHE
¢bu3uku;

B pe3synbTaTte ocBOEHUS IUCHUIUIMHBI 00yJaromuics 10J1KeH YMeTh:

MPOBOAUTDH HAOIOICHMS, TUTAHUPOBATH U BBITIOIHATh SKCIIEPUMEHTHI,

BBIJIBUTATh TUTIOTE3bI U CTPOUTH MOJICTIH,

NPUMEHSATH MOJyYeHHbIE 3HaHUS M0 QU3MKE JUI 00BSICHEHUS pa3HOOOPa3HBIX (PU3MUECKUX
SIBJICHWI W CBOMCTB BEIIECTB;

MPAKTUYECKH UCTIONIh30BaTh (PU3NUECKUE 3HAHUS;

OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH MH(pOpMaIny;

UCIIONIb30BaTh MPHOOPETEHHBIC 3HAHHWS M YMEHHUS IS PELICHUS NPaKTHYECKUX 3aaady
MMOBCETHEBHOW JKHM3HHU, OOeCredYeHusi Oe30MacHOCTH COOCTBEHHOW JKHM3HHU, pallMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS U OXPAaHbl OKPYKAIOIIEH Cpe/ibl.

OIMCHIBATh M OOBSICHATH (PU3MYECKHE SIBJICHWS M CBOMCTBA TEJ: CBOMCTBA Ta30B,KHKOCTEH U
TBEPABIX TeJ; DJIEKTPOMArHUTHYIO HWHIYKIUIO, PACIpPOCTPAHEHUE OJIEKTPOMATHUTHBIX BOIIH;
BOJIHOBBIE CBOWCTBA CBETA; U3JIy4EHHE U TIOTJIONIEHIE cBeTaaToMOM; PoTo3(h(eKT;

OTIINYATh TUIIOTE3bI OT HAYYHBIX TEOPHUH;

JIeNIaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAILHBIX JTAHHBIX;

NPUBOINUTH MPUMEPHI, OKA3bIBAIOLINE, YTO: HAOIIONEHUS U DKCIIEPHUMEHT SIBIISIOTCS



OCHOBOM JJIA  BBIABMIXXCHHUSA THUIIOTC3 H TeOpI/II\/JI, MO3BOJIAIOT MPOBCPUTH HCTHHHOCTH
TEOPETHUYECKUX BBIBOJOB; (PM3MUECKas TEOPHUS JaeT BO3MOKHOCTh OOBSICHATH M3BECTHBIC SBICHUS
MPUPOJIBI M HAyYHbIE (PAKTHI, IPEJICKA3BIBATD €IIe HEM3BECTHHIC SBJICHMUS;

NPUBOJUTH TIPUMEPHl IPAKTUYECKOTO HCIOIb30BAaHUA (U3UUECKUX 3HAHUH: 3aKOHOB
MCXaHHKU, TCPMOAUHAMHKHU u SJICKTPOANHAMUKHU B OHCPI'CTUKCE, PAa3INIHBIX BHUI0B
ANIEKTPOMArHUTHBIX M3yYEHHUH JJIsl Pa3BUTHUS PaJuo M TeJICKOMMYHHMKALUi, KBAaHTOBOH (pHU3MKHU B
CO3/IaHHU SIICPHON SHEPTETHUKH,TIa3ePOB;

BOCIPUHMMATh W HA OCHOBE IIOJIYYCHHBIX 3HAaHHH CaMOCTOSTEILHO OIICHUBATh
uHpopmanuio, coaepkamryrocs B coodoumennsix CMU, MaTepHeTe, HAydHO-TIOMYJISIPHBIX CTAThSIX.

HPUMEHSATH ITOJy4SHHBIC 3HAHUS IS pelIeHuUs (PU3NUECKHX 33/1a4;

OnpeieNATh XapakTep (U3MUECKOro IMpolecca mo rpaduky, Tabmnuie, GopMmyie ; H3MEpATh
psin GU3NYEeCKUX BEIMYHH, MIPEACTABISASA PE3yIbTaThl H3MEPEHHN C YUETOM HX

HOTPEIIHOCTEM.

1.2.2. llnanupyemble pe3yJbTaThl OCBOEHHs 0011e00pa30BaTeIbHOI AUCHUILUINHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HayeHne aucrumuinHa umeet npu popmuposanuu OK u TTIK



Koa n HammeHnoBanue
hopmupyembIx

KOMIIeTeH I

OK 01. Beibupatb ciocoObt
peuieHus 3aaad
npodeccrnoHaIbHOM
JEeATEIbHOCTH IPUMEHUTEIBHO
K pa3JIMYHbIM KOHTEKCTaM

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUS NUCHUIIJIMHbI

Oo01mue

B vyactu TPYAOBOT'0 BOCIIMTAHUSA:

- 'OTOBHOCTB K TpyaAy, OCO3HAHUE HECHHOCTH MAaCTEPCTBA,

TpyHoJrooue;

- TOTOBHOCTb K AKTUBHOU JESITEIIHOCTH
TEXHOJIOTMYECKOM U COLIMATIbHOM HAIPABJIEHHOCTH,
CIIOCOOHOCTH MHUITUUPOBATH, IJIAHUPOBATH U
CaMOCTOSATEJIbHO BBITIOJHATH TAKYIO JIEATEIHHOCTD;

- HHTEpEeC K pa3udHbIM cepam npodeccuoHanbHOM
JESTENIbHOCTH,

OBiaieHne YHHBePCAJIbLHBIMU Y4eOHBIMH
MO03HABATEJIbHBIMU ICHCTBUAMM:

a) 0a30Bble JJOrHYeCKHe JeHCTBUS.

- CaMOCTOSITENbHO (POPMYIUPOBATH U AKTYaJIM3UPOBATH
npo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WIN
OCHOBAHWUS JJIsl CpaBHEHUS, KJ1acCU(DUKAIINY U
0000IIIEeHMS;

- OIPEENATh UEIH IeATeIbHOCTH, 33]1aBaTh IapaMeTphbl
U KPUTEPUU UX JOCTUKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTUBBI B AESATEIBHOCTb, OLICHUBATD
COOTBETCTBHUE PE3YyJIbTATOB 1IEJISIM, OLIEHUBATH PUCKU
MOCJIE/ICTBUI 1€ATENbHOCTH;

- pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUN
KU3HEHHBIX TPOOIIEeM

0) 0a30BbIe HCCJIeI0BaTEILCKUE el CTBHS:

- BJIaIETh HABbIKaMU y4eOHO-HUCCIIe10BATEIbCKON U
MIPOEKTHOM JI€ATEIbHOCTH, HABBIKAMU Pa3peleHUs

III/ICIII/IHJII/IHapHLIe

- copmMupoBaTH TPEJCTABICHHUS O POJIU M MecTe
GU3MKM U acTPOHOMHHM B COBPEMEHHOH Hay4YHOI
KapTHUHE MUPA, O CUCTeMO0Opa3yrolei poiu pu3uku B
pa3sBUTHM  €CTECTBEHHBIX  HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTHMH, O BKIIAJI€ POCCHUICKUX U
3apyOeKHBIX YYCHBIX-(DM3UKOB B pa3BUTHC HAYKH;
NOHMMaHue (PU3MYECKOW CYINIHOCTH HAOII0IaeMbIX
SBIICHUA MHUKPOMHUpPA, MaKpOMHUpa U MEraMupa;
MOHMMAaHWE PpOJM AaCTPOHOMHUU B MPAKTUYECKOMN
JIESITEIIbBHOCTH ~ YeJIOBEKa W JaJbHEHIIeM Hay4dHO-
TEXHUYECKOM  DPa3BUTHH, poiu ¢u3ukn B
dopmupoBaHUM  Kpyrozopa U  (PYHKIMOHAIBHOM
IPAaMOTHOCTH YeJIOBEKa JJI PEUICHUsl MPaKTUYECKUX
3ajay;

- chOpMHPOBATh YMEHHUSI PEIIaTh pacueTHBIE 3a/1a4u C
SBHO 3aJaHHOW (PHU3UYECKOW MOJENbI0, HUCIONb3Ys
(u3HYeCcKre 3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE aHaJIM3a
YCIIOBUSL 3a7aud BbIOMpATh (PUINYECKYIO MOJETb,
BBIIENATh  (PU3MYECKHE BEIMYUHBI H  (HOPMYIIBL,
HEOOXOMMBIE TSI €€ PEIICHHS, IPOBOAUTH PACUETHI U
OLICHMBAaTh  PEAJbHOCTh  IOJYYEHHOIO  3HAYCHHS
¢u3MYeckoil  BEIMYWHBI; peliaTh  KaueCTBEHHBIC
3a/lau, BBICTPAMBAasl JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJIEHUH C ONOpol Ha U3Yy4YECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKUE SIBIICHUS;

- BJIAJETh  OCHOBOIIOJIATAIONIUMH  (PU3HUECKUMU
MOHATHSIMH U BEIMYMHAMH, XapaKTEPHU3YIOIIUMHU
(bu3HYecKue MPOIEeCcChl (CBI3aHHBIMU C MEXaHUYECKUM
JBUKEHHEM, B3aUMOJECUCTBUEM TeJl, MEXaHUYECKUMU



pooiem;

- BBIABJIATH IPUYUHHO-CJIICACTBCHHBIC CBA3U U
AKTYyaJIMU3UpPOBaTh 3a/la4y, BBIABUI'aTb T'MIIOTE3Y €C
peliCHud, HAXOAUTb apTYMCHTHLI IS JOKA3aTCIILCTBA
CBOUX YTBEPKJICHUH, 33/1aBaTh IIapaMeTPbl U KPUTEPUU
peleHuST;

- AHAJIM3UPOBATH INOJTYUCHHBIC B XOAC PCIICHUA 3aJa4
PE3YIbTATHI, KPUTUUCCKH OLCHUBATH UX JOCTOBCPHOCTD,
IMPOTHO3UPOBATH U3MCHCHHUEC B HOBBIX YCJIOBHAX,

- YMCTb ICPCHOCUTDL 3HAHH B ITIO3HABATCIIBHYIO U
IMPAKTUYCCKYIO O6HaCTI/I KHU3HECACATCIIbHOCTH,

- YMCTb UHTCIPUPOBATDH 3HAHUA U3 PASHBIX ITPEAMCTHBIX
obacreii;

- BBIIBUI'aTb HOBBIC UJICH, ITPCAJIaraTb OpUIruHaJIbHbIC
MoAXOAbl U PCUHICHUSA

- CIIOCOOHOCTh MX MCITOJIb30BaHUS B TIO3HABATEILHOM

Y COLIMAJIbHON MIPAKTHKE

KOJICOAHUSIMU W BOJIHAMH, aTOMHO-MOJICKYJISIPHBIM
CTPOCHHMEM  BEIIECTBA, TEIUIOBBIMU  IPOIECCAMM;
AIEKTPUYECKUM u MarHuTHBIM TIOJISIMU,
AIEKTPUYECKUM TOKOM, AJIEKTPOMATrHUTHBIMU
KOJICOAHMSIMH U BOJIHAMH;, OINTHYECKUMHM SIBICHUSIMHU;
KBAaHTOBbIMM  SIBJICHUSIMM, CTPOCHHMEM aroMa |
aTOMHOTO  siipa, PaJMOAaKTUBHOCTBIO);  BJIAJICHUE
OCHOBOIIOJIararoIIMU ACTPOHOMHUYECKUMU
IMOHSATHUSIMH, ITO3BOJISFOLIIIMH XapaKkTePU30BaTh
MPOLECCHI, MPOUCXOASIIME HA 3BE3/1aX, B 3BE3JIHBIX
CHCTEMAaX, B MEXTraJakKTHYEeCKOW Cpeae; IBHKECHUE
HEOCCHBIX TEJI, DBOJIIOLMIO 3Be3/ 1 BeeleHHO;

- BJIQJIETh 3aKOHOMEPHOCTSIMU, 3aKOHAMHU U TEOPUSIMHU
(3akoH BcemupHoro tarotenus, I, I u 11l 3akonbt
HproToHa, 3aK0H cOXpaHEHUsI MEXaHUYECKON SHEPTUH,
3aKOH COXPaHEHHUsI UMITYJIbCa, IPUHLIMIT
CyIEPIIO3ULMHU CUJI, IPUHLIMIT PABHOIIPABHOCTHU
MHEPLUHMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KUHETUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, Fa30BbIE
3aKOHBI, IIEPBbIM 3aKOH TEPMOAUHAMUKU; 3aKOH
COXpaHEHHUsI SIEKTPUUYECKOr0 3apsa, 3akoH Kyinona,
3akoH OMma 17151 yyacTka 1emnu, 3akoH Oma Jij1st HOJTHOM
AIEKTPUYECKON LIeNH, 3aKOH J[>koyid - JIeHna, 3aKoH
ANEKTPOMATHUTHOM MHAYKIIMH, 3aKOH COXPAHEHUS
SHEPIruH, 3aKOH MPSAMOJIUHENHOTO PACIIPOCTPAHEHUS
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEITOMIICHUS
CBETa; 3aKOH COXPAHEHUS YHEPTHH, 3aKOH COXPAHEHUS
HMITYJIbCa, 3aKOH COXPAaHEHHUS JIEKTPUUYECKOTO 3apsiia,
3aKOH COXPaHEHUs] MaCCOBOI0 YHCIIA, MOCTYIAThI
bopa, 3ak0H pari0aKTHBHOTO pacmaaa); yBepeHHOE
KCIOJIb30BaHKUE 3aKOHOB U 3aKOHOMEPHOCTEUN MpH
aHanm3e (pU3NIECKHX SBJICHU U TPOIIECCOB



OK 02. lcnonb3oBaTh
COBpEMEHHBIE CPEeJICTBA
MOKCKA, aHaJN3a U
MHTEpIpEeTali HHPOPMAIIHH,
1 UH(pOpMaITMOHHBIE
TEXHOJIOTUU JIJISl BBITIOJTHCHUS
3as1a4 npodeccuoHaATbHON
JCSITeITBHOCTH

B 00J1acTH HEeHHOCTH HAYYHOI0 O3HAHMA:

- chopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKU U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA
JMajore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecCTa B MOJIHUKYJIBTYPHOM MHUDE;

- COBEPILIEHCTBOBAHUE SI3bIKOBOM U YUTATEIHCKOM
KYJIBTYpBI KaK CPEJICTBA B3aMMOJCHCTBHUS MEXY
JIOABMH U TIO3HAHUS MUDA;

- OCO3HAHME LIEHHOCTU HAyYHOU e TEIbHOCTH,
TOTOBHOCTbH OCYILECTBIISATH IPOCKTHYIO H
MCCIIEIOBATEIBCKYIO ICATEIbHOCT HHNBUIYaJIbHO U B
IpyIme;

Ognajenne yHuBepcaaIbHbIMH y4e0HBIMHU
NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) padora ¢ nungopmanmei:

- BJI/IETh HaBBIKAMH IOJIy4YeHHs HUH(OpMAIUU U3
MCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYILECTBIATH MOUCK, aHAJIN3, CUCTEMAaTHU3aLUI0 U
MHTEpHpeTanio HHPOPMALIMU Pa3InIHbIX BUJIOB U (hopM
NIPECTaBIICHUS;

- CO3aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yueToM
Ha3zHavYeHUs HHOOPMAINH U TIeTICBON ayJIUTOPHUH,
BbIOMpasi ONITUMaIbHYIO (hOPMY MPECTABICHUS U
BU3YyaJIM3allnH,

- OIICHUBATh JIOCTOBEPHOCTH, IETUTHMHOCTD
uH(pOpMaIH, €€ COOTBETCTBHE MPABOBBIM U MOPAJIbHO-
THYECKUM HOpMaM;

- HCIIONIB30BaTh CPEJCTBA HH(POPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B pEeIICHUN
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX 1 OPraHU3aIlMOHHBIX
3a/1a4 ¢ COONMI0ZICHUEM TPeOOBaHHUI SPrOHOMHUKH,

- YMETh YUUTBIBATh IPAHUIIBI IPUMEHEHUS U3yUEHHBIX
bu3nyeckux Mojesel: MaTepraibHas TOUKa,
MHepLHalbHas CUCTEMAa OTCYETa, UIeaTIbHbIH ra3;
MO/JICJIN CTPOEHUS ra30B, KUAKOCTEH U TBEPABIX Tel,
TOYEYHBIN JIEKTPUYECKUI 3apsii, iAEpHAs MOJEIb
aToMa, HyKJIOHHasi MOZI€JIb aTOMHOT'O Sipa IIpU
penieHny GU3HYECKUX 3a/1a4

- yMeTh ()OPMHUPOBATH COOCTBEHHYIO MTO3UIUIO 110
OTHOILIEHHIO K (pr3nueckort HHpOpMaIuy,
[10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB, YMEHUI
MCII0JIb30BaTh U(PPOBbIE TEXHOJIOTUH VIS IOUCKA,
CTPYKTYpUPOBAHHUS, UHTEPIPETALIUHU U IIPEJICTABICHUS
yueOHOU U HayYHO-MIOMYJISIPHON HH(pOpMAIUH;
pa3BUTHE YMEHUN KPUTHUECKOIO aHAJIN3a
noJjiyyaeMoil napopmanuu



OK 03. ITmaaupoBath u
pean30BBIBATH COOCTBEHHOE
npoeCCUOHATIBHOE U
JMYHOCTHOE Pa3BUTHE,
HpEeIIPUHAMATEIHCKYEO
JeSITEIbHOCTD B
npodeccuoHanbHOH chepe,
UCII0JIb30BATh 3HAHUSI 110
(UHAHCOBOW TPaMOTHOCTHU B
Pa3IUYHBIX )KU3HEHHBIX
CHUTYaIUsIX

TEXHHUKHU 0€30MacHOCTH, TUTHEHBI, PECYpCOCOepPEeKEeHNU,
MIPABOBBIX U ATUUYECKUX HOPM, HOPM HH(DOPMALIMOHHON
0e30IMacHOCTH;

- BJIaZICTh HaBbIKAMU PACIIO3HABAHUS U 3aLUTHI
nHpopManuu, THPOPMALMOHHOH 0€30ITaCHOCTH
JUYHOCTH

B o0s1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

-- chOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS,
3THUYECKOTO MOBEJCHHUS;

- CIIOCOOHOCTD OLIEHUBATh CUTYAIUIO U IPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh Ha MOPAIbHO-
HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

- OCO3HAHHUE JIMYHOTO BKJIa/Ia B MIOCTPOCHHUE YCTOMYMBOTO
Oyaymero;

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAUTEINSAM U (MIIH)
JIPYTUM 4jieHaM CEMbH, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HaHHOTO MPHUHSTHS LICHHOCTEW CEMENHOM )KU3HU B
COOTBETCTBHUH C TpaAUIUsAMU Hapo10B Poccuu;
OBJjajieHHe YHHUBEPCAJIbHBIMH PeryJIATHBHbIMHA
AeHCTBUSMMU:

4) caMOOpraHu3auus:

- CaMOCTOSITEIBHO OCYILECTBIIATH M03HABATENBHYIO
JeSITeNIbHOCTb, BBISIBIISITH TPOOJIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC 3a]]a4H B
00pa3oBaTeNbHON NESTEIBHOCTH U JKU3HEHHBIX
CUTYaITUsX;

- CaMOCTOSITEIFHO COCTABIIATh IUIAH PEIICHUS POOIeMbI
C YYETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEATIOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

Croco0CTBOBATH (DOPMUPOBAHUIO U TIPOSBIICHHUIO
ITUPOKOU SPYIUIINK B PA3HBIX 00JIACTAX 3HAHUH,

- BJIaJIeTh OCHOBHBIMU METOJJaMH HAy4HOT'O ITO3HAHUS,
UCTIOJIb3yEeMBIMU B (DU3HKE: TPOBOIUTH MPSIMBIE U
KOCBEHHbIE U3MEPEHUs (PU3HMUECKUX BETHUYHH,
BbIOMpAsi ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U
UCTIOJB3Ysl U3BECTHBIE METO/IbI OI[CHKH MOTPEITHOCTEN
U3MEpEeHu, IPOBOIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN
(U3NIECKUX BETMYUH C HCIIOJIb30BAaHHEM PSMBIX
U3MEpEHUH, O0BSICHATH MOJTyYEeHHBIE PE3YIIbTATHI,
UCMONb3Ys PU3NYECKUE TEOPUH, 3aKOHBI U TOHATUS, U
JlenaTh BBIBOJIBI; COOTIOIATh IIpaBuiia 0€30MacHOro
Tpy/a Npu NPOBEICHUH UCCIIETOBAaHUM B paMKax
y4eOHOT0 SKCIIepUMEHTa U y4eOHO-
MCCIIEIOBATEIILCKON ICATEIIEHOCTH C UCITIOb30BaHUEM
U(PPOBBIX U3MEPUTEIBHBIX YCTPOHCTB U
nmabopaTopHOTro 000pyI0BaHNUs; CHOPMUPOBAHHOCTH
NPEJCTaBICHUN O METO/IaX NOTYYECHUsI HAyUHBIX
aCTPOHOMUYECKHX 3HAHMIA;

- oBJ1aJIeTh (chopMHpPOBATH MPEICTABICHUS)
IpaBUJIaMU 3alHCH pU3UUECKUX HopMy perabedHo-
TOYEYHOU cucTeMbl 0003HaueHuit JI. bpaiins (s
CJIETIBIX U CIA0OBUISIIUX O0YUAIOLIUXCST)
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OK 04. DpdextuBHO
B3aMMO/JIEMCTBOBATH U
paboTaTh B KOJIJIEKTUBE U
KOMaH/Ie

MIOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeNIbHBIN 1
KYJIbTYpPHBIH YPOBEHb;

0) CAaMOKOHTPOJIb:

WCIOJIB30BATh MTPUEMBI pe(IICKCUHU JIJIsl OLIEHKU
CHUTYyalllH, BHIOOPA BEPHOTO PEIICHHS;

- YMETb OIICHUBATb PUCKU U CBOEBPEMEHHO MPUHUMATD
pelIeHus 0 UX CHUKEHUIO;

B) IMOIMOHAJIbHBIN HHTEJUIEKT, MPeINnoJararmmi
¢OopMHPOBAHHOCTD:

BHYTPEHHEN MOTHMBALMH, BKIIIOYAIOIIEH CTPEMIICHUE K
JOCTHKCHHIO TIEJTH M YCIIEXY, ONITUMU3M,
WHUIIMATUBHOCTH, YMEHUE JIEUCTBOBATH, UCXO/IS U3 CBOUX
BO3MOXKHOCTEI;

- BMIIaTUH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
SMOIMOHAIIBHOE COCTOSIHUE IPYTUX, YYUTHIBATh €T0 MPU
OCYILIECTBJICHUN KOMMYHUKAIIUU, CIOCOOHOCTb K
COUYBCTBHIO U CONEPEKUBAHUIO;

- COI[MANIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTD
BBICTPaNBaTh OTHOLLIEHUS C JPYTUMU JIIOAbMU,
3a00TUTHCA, IPOSBISATH HHTEPEC U Pa3peliaTh
KOH(QJIUKTbI

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30oBaHUIO U
CaMOpa3BUTHIO, CAMOCTOSITENIBHOCTH U
CaMOOIIPEIENIEHUIO;

-OBJIa/ICHHE HaBbIKaMU y4eOHO-HCCIIEeI0BATENbCKOMH,
MIPOEKTHOM M COLIUATILHOM AESITENbHOCTH;

OBJjajieHHe YHUBEPCATbHBIMA KOMMYHUKATHUBHBIMH
ACHCTBUAMMU:

0) coBMeCTHas 1eATeJIbHOCTD!

- TOHUMAaTh U UCTIOJIb30BaTh MMPEUMYIIECTBA KOMaHTHOU
Y UHAMBHUAYaJIbHOMN paboThI;

- IPUHUMATh LIeJIM COBMECTHOM JI€ATEIHHOCTH,

- OBJIAZICTE YMCHUAMHU pa6OTaTI) B I'py1miIce €
BBITIOJTHCHHUEM PA3JIMYHBIX COIMUAJIBHBIX pOJ'IGfI,
IUTAHUPOBATh pabOTy IPYMIbI, PALMOHAIBHO
pactpeeNiaTh ASSITeILHOCTh B HECTAaHaPTHBIX
CUTyalluAaX, aACKBATHO OLCHUBATH BKJIAJA KaXK/10T'0 U3
YYACTHUKOB I'PYIIIBI B PEIIEHNE pacCMaTPUBAEMOM
poOIEMBI
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OK 05. OcymiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHMKAIUIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit @enepanyu ¢
y4ETOM OCOOCHHOCTEN
COLIMAJIbHOTO U KYJIBTYPHOTO
KOHTEKCTa

OpraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBUS 1O €€
JIOCTUYKEHHIO: COCTABIIATH IIJIaH ICMCTBUM, paciipeesTh
POJI C YY€TOM MHEHHH YYaCTHHUKOB 00CYXIaTh
pe3yabTaThl COBMECTHOU PabOTHI;

- KOOPJMHUPOBATH U BHITIOTHATH PAOOTY B YCIIOBUSX
peanbHOTO, BUPTYAIHLHOTO U KOMOMHUPOBAaHHOTO
B3aMMO/ICHCTBHS,

- OCYILIECTBIIATh TO3UTUBHOE CTPATETUNYECKOE TOBEECHUE
B Pa3JIMYHBIX CUTYALUSX, IPOSBISATH TBOPUECTBO U
BOOOpakeHre, ObITh MHUIIMATHBHBIM

OBJaieHHe YHUBEPCAJTbHBIMHU PeryJIsiTUBHbIMHA
JelCTBUAMM:

I') MPUHSITHE Ce0sl U IPYTUX JIKOIeii:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIFOAEUH TPU
aHaJIN3€e PE3YJIbTATOB JIEATEILHOCTH;

- IpU3HABATh CBOE MPABO U MPABO APYTHX JIOICH Ha
OIMOKH;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3UIUH
JPYTOro YeoBeKa

B o0s1acTH 3¢TETHYECKOT0 BOCITUTAHMSI:

- 3CTETHYECKOE OTHOUIEHUE K MUPY, BKJIKOYAs 3CTETUKY
HAy4YHOTO TBOPUYECTBA, MPUCYIIET0 GU3MUECKOI HAyKE;
- CIMIOCOOHOCTh BOCIIPUHUMATH PA3JIMYHBIC BUIBI
HCKYCCTBa, TPAAUIIMU U TBOPUECTBO CBOETO U JPYTUX
HapoJI0B, OIYIIATh 3MOLKUOHATIBLHOE BO3ACICTBUE
HCKYCCTBA;

- yOeXKICHHOCTh B 3HAYUMOCTH JIJISl TUIHOCTH U
o0I1ecTBa OTEYECTBEHHOTO U MHPOBOTO UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAAUIIUI U HAPOJHOTO
TBOPUYECTBA;

- TOTOBHOCTh K CAMOBBIPA)KEHHIO B PA3HBIX BHIAX
HCKYCCTBAa, CTPEMJICHUE MPOSIBIISATh KAYECTBA TBOPUECKOM

- YMETh pacno3HaBaTh PU3NUYECKUE SIBICHUS
(mpotiecchbl) U OOBACHATH X HA OCHOBE U3YYEHHBIX
3aKOHOB: PABHOMEPHOE U PaBHOYCKOPEHHOE
IPSMOJIMHEIHOE BUKEHUE, CBOOOIHOE Na/IEHUE Tell,
JBUKEHHE 110 OKPY>KHOCTH, UHEPIIHS,
B3aMMO/ICHCTBHE Tell, KoJeOaTeNbHOE ABHKEHHE,
pe30HaHC, BOJIHOBOE JIBWXKeHUE; 11U Py3us,
OpOYHOBCKOE JIBH)KEHUE, CTPOCHUE )KUJKOCTEN U
TBEPJIBIX TEJl, U3MEHEHHE 00beMa Tell TPH HarpeBaHUU
(oxJ1aX1€HNUN), TEMJIOBOE PAaBHOBECUE, UCIIAPEHHUE,
KOHJCHCALlNs, IUIABJICHUE, KPUCTAJUIM3ALM, KUIIEHNUE,
BII&YKHOCTb BO3/yXa, CBSA3b CPEIHEH KUHETUYECKON
SHEPrUH TETNIOBOTO ABMKEHUS MOJIEKYJI C
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OK 07. CogeilicTBoBath
COXPAHEHUIO OKPYKAOIIEH
Cpenbl, pecypcocOepeKeHHUIO,
MIPUMEHSITH 3HaHUsI 00
W3MEHEHUHU KIIuMarTa,
MIPUHIIMIIBI OEPEKITUBOTO
MPOU3BOJICTBA, I3 (HEKTUBHO
JENCTBOBATH B YPE3BBIYANHBIX
CUTYyaLHsAX

JIMYHOCTH;

OBJ'Ia)IeHI/Ie YuuB€EpCaJlbHBIMA KOMMYHUKATUBHBIMU

JNeHCTBUSAMU:
a) oOIIeHue:

- OCYHICCTBJIATh KOMMYHHKAIIUHU BO BCEX C(i)ean KH3HU,

- pacno3HaBaTh HeBepOAIbHBIC CPECTBA OOLICHUS,

IMOHUMATDb 3HAYCHHUEC CONUAJIbHBIX 3HAKOB, paCliO3HaABATh

MPEINOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh
KOH(ITMKTEI,

- Pa3BEpPHYTO M JIOTHYHO HM3JIaraTh CBOIO TOYKY 3PEHUS
C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPECTB

B o6s1acTH 3K0/10IrM4Y€CKOr0 BOCIIMTAHUS:

- ¢(hOpMUPOBAHHOCTH IKOJIOTUYECKOH KYJIbTYPHI,
[TIOHUMaHHUE BIIUSHHS COLUATIBHO-D)KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE ITPUPOJHON U COLIMAIBHON
cpezbl, 0CO3HaHUE INI00aTbHOTO XapakTepa
HKOJIOTUYECKUX MPOoOIIeM;

- IUIAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUH B
OKpPY’KaIOILEH Cpezie Ha OCHOBE 3HAHUS LeIei
YCTOWYUBOIO Pa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HEIPUATUE IEUCTBUM, TPUHOCSIIUX BPE
OKpY>Karollen cpere;

- YMEHHUE MPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTUYECKHE TIOCIEACTBUSA MPEATPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;

- paclIupeHue OIbITa JeATEIbHOCTH YKOJIOTNYECKOU
HaMpaBJIEHHOCTH Ha OCHOBE 3HaHUM 1O (hu3nke

a0COJIIOTHON TeMIIepaTypoi, MOBBILLIEHUE AABICHUS
rasa Ipy €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b
MEX]y TapaMeTpaMM COCTOSIHUA I'a3a B
U30IpoLieccax; EKTPU3aLus Tell, B3aUMOIEHCTBHE
3aps70B, HAarpEBaHUE MPOBOJIHUKA C TOKOM,
B3alMOJICIICTBYE MarHUTOB, 3JIEKTPOMArHUTHAsI
MHAYKINSL, 1€HCTBUE MAarHUTHOT'O 110JIsI HA IIPOBOJIHUK
C TOKOM U JIBIKYILUICS 3apsif, J1€KTPOMarHuTHbIE
Kos1e0aHus ¥ BOJIHBI, IPSIMOJIMHEHHOE
pacrpoCTpaHEHHUE CBETA, OTPAKEHHE, IIPEIOMIICHHE,
uHTepdepeHus, Tuppakuus U NoIsiprusanus CBera,
Jcriepcus cBeTa; (hoTornekTpuueckuii ek,
CBETOBOE JaBJICHNE, BOSHUKHOBEHUE JINHEHYATOTO
CIIEKTpa aTOMa BOJOPOJ1a, ECTECTBEHHAs U
HCKYCCTBEHHas! paJUOAKTUBHOCTh

- chopMHpOBaTh YMEHUS IPUMEHSAThH NOJy4YEHHbBIE
3HAHUSA U1 00BACHEHUS YCIOBHUM MPOTEKAHUS
(bu3NYECKUX SIBICHUN B IPUPOJIE U JIJISl IPUHATHUS
IIPAKTHYECKUX PEIICHUN B IIOBCETHEBHOM KU3HU JUIs
oOecrnieueHnst 6€30aCHOCTH IpU 00paIleHnu ¢
OBITOBBIMU IIPUOOpPAMU M TEXHUYECKUMHU
yCTpOMCTBaMM, COXPAHEHHUS 3J0POBbs U COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaroLIei
cpezie; MOHUMaHUe He00X0AUMOCTH PUMEHEHUS
JOCTH>KEHUH (PU3MKH U TEXHOJIOTUN IS
palMOHaIBHOTO IPUPOIOIOIB30BaHUS
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2. CTpykTypa u cofep:kanue 001eo0pa3oBaTeIbHON IUCHHILIHHbBI

2.1 O0beM AUCHUNJIMHBI U BBl y4e0HO# padoThl

[TpomexyTounas arrectanus (auddepeHIrnpOBaHHbIN 3a4eT)

Buj yueOHoii padboTnl Oo6beMm B
yacax

O06bemM 00pa3oBaTeIbHON IPOrpaMMBbl AUCHUIUIMHBI 100
1. OcHoBHOE conepx)aHue 100
BT. 4.
TEOPETUIECKOE 00yIeHHE 70
n1abopaTOpHbIE 3aHITUS 28

2
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2.2. TemaTH4eCKUI MJIAH U cOIeP:KaHNE TUCHUILTHHBI «DU3NKa»

HaumeHnoBan Conep:kanue y4yeOHOro MaTepuasia, Jad0opaTopHble U MPAKTHYECKHUE DopMupyeMbl
HepasaesnoB U padoThl, caMoCTOsAITE/IbHAS pa00Ta 00y4aloIUXCs, KypcoBast Odnem e o0mme u
TeM paboTta (MpoeKT) (eciu npedycmompetrvi) Hacos npodgeccuoHan
bHbIE
KOMIIETEeHIIUH
1 2 3 4
Beenennue. Copneprxanue yueOHOro MaTepuaJia: 2 OK 03
Du3uKa M MeTOAbI | Dusuka — QyHIaMEHTAIbHAS HayKa O IpUpojie. ECcTeCTBEHHO-HAYHBINA METOI MO3HAHHS, €10 OK 05
Hay"HOro BO3MOXXHOCTH U T'PaHUIbl IPUMEHUMOCTH. DKCIEPUMEHT U TEOPHS B MPOLECCEe MO3HAHUS
MO3HAHUA npupoI6l. MoaenupoBanne GU3HUECKUX SBJICHUHN U MPOIECCOB. POJIb SKCIIEpUMEHTA U TEOPUH B
npouecce Nmo3HaHus Npupoabl. Puszndeckas BeauunHa. Pu3nMUecKre 3aKoHbI. ['paHHIIbI
NPUMEHUMOCTH (U3UYECKUX 3aKOHOB U Teopui. [Ipuauumn cootBercTBus. [loHsTHE 0
dbusnueckoil kaptune mupa. llorpemrHocTn M3MepeHU (U3NYECKUX BETUUYUH
Pa3zngen 1. Mexanuka 12 OK 01
Tema 1.1 Copnepxanue y4e0HOro MaTepuaJia: 4 OK 02
OcHoBbI MexaHnueckoe OBMKEHHME U €ro Buabl. MatepuanbHas Touka. CKaJlsgpHbIE U BEKTOPHBIC 8§ 8‘5"
KMHCMAaTUKHA dusndeckue BeaTuuruHbl. OTHOCUTEIHPHOCTh MEXaHWYECKOTo JBIKEeHUs. CucTema oTcyeTa. OK 07
[Tpunimn otHocuTenbHocTH ['anunes. Tpaektopus. IlyTs.
[Tepemenienue. PaBHoOMepHOE nipsiMosTuHETHOE ABMKEeHHE. CKOPOCTh. Y paBHEHUE JIBHXKCHHS.
MrHaoBeHHasi U CpeIHss CKOPOCTU. Y CKOpeHHe. IIpAMoNrHetHOE IBUKEHNE C TTOCTOSHHBIM
yckopeHueM. [[BuxkeHHe ¢ MOCTOSIHHBIM YCKOPEHUEM CBOOOJHOro najaeHus. PaBHoMepHOe
JBHKEHHUE TOUYKU 110 OKPY’KHOCTH, YIJI0Basi CKOPOCTh. LIEHTpOCTpEMUTENIBEHOE YCKOPEHHUE.
Kunemaruka abconoTHO TBEPIOTO TEna
Tema 1.2 Copnepxanue y4e0HOro MaTepuaJia: 4
OcHoBbI IMHAMHUKH | OcHOBHAA 3a1a4a quHaMuku. Cuna. Macca. 3akoHsl Mexanuku Herorona. CHilel B IpUPOIE.
Cwia TSKECTH M CWIa BCEMHPHOIO TATOTEHHUs. 3aKOH BCEMHUPHOro TAroreHus. llepas
KOCMHYECKass CKOpocTh. JIBmkeHne maHeT W Manblx Ten ConHewyHoW cucTtemsbl. Bec.
Hesecomocts. Cunel ynpyroctu. Cuitbl TpeHUs




Tema 1.3 Conep:xaHue yueOHOro MaTepuasia: 4
3akoHbl coxpaHeHuss B | Ummynbe Tema. Mmmynbe cuiibl. 3aKOH COXpPaHEHHUsT UMITYJbca. PeakTHBHOE JBIIKEHHE.
MEXaHUKE Mexanunueckass pabota ¥ MomHocTh. Kunernueckas sHeprus. IloTeHuuanbHas SHEpPrus.
3aKOH COXpaHEHUs MEXaHM4YecKoW 3Hepruu. PaboTa CHIIBI TSDKECTHM M CHUJIBI YHIPYTOCTH.
IIpumeHeHHe 3aKOHOB coxpaHeHus. lcrmonb3oBaHME 3aKOHOB MEXaHUKU AJIl OOBSICHEHUS
JBWDKEHUS] HEOeCHBIX TeJ W JJIA Pa3BUTUA KOCMHMYECKMX HCCIEIOBaHUM, TPaHULIBI
IIPUMEHUMOCTH KJIACCHYECKON MEXaHUKH
Pewenue npogpeccuonanvnvix 3a0au 2
Pa3nen 2. MousekyJisipHasi pu3nKa ¥ TEPMOIHHAMHKA 18 OK 01
Tema 2.1 Conep:xanue yueOHOro MarepuaJia: 2 OK 02
OcHOBBI MOJIEKYIAPHO- | OCHOBHBIC MOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKOW Teopuu. Pa3mMepsl 1 Macca MOJICKYJI U OK 03
KHHETHYECKOUTEOPUH | aroMOB. bpoyHoBckoe aBmkenue. CTpoeHue ra3000pasHbIX, KUIKMX W TBEPABIX TEIL OK 04
WneanbHbiii ra3. JlaBienue raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KUHETUUECKOM TEOpUn OK 05
razoB. Temmepatypa u ee usMepeHue. AOCONIOTHBIA  HYJb  TEMIIEpaTyphl. OK 07
TepMonnHaMuyeckass IIkKana Temneparypbl. Temmeparypa 3Be3s. CKOpPOCTH JBHKEHUS
MOJIEKYJI U UX M3MEpEeHHE. Y paBHEHHME COCTOSHUS HIeaabHOro rasza. M3o nporueccel U ux
rpaduku. ['a30BbIe 3aKOHBI
JlabopaTopHbie padoThbI: 2
1. U3ydyeHue 0o1HOTO U3 U30 MPOLIECCOB
Tema 2.2 Conep:xanue yueOHOro MaTepuaJia: 2
OcHOBBI Buytpennsas sueprusa. Pabora u Termomnepenada. KomudecTBo TemoThl. YpaBHEHHE
TEPMOMHAMUKH terioBoro Oananca. IlepBoe Hawano tepmonumHamuku. AnuabaTHblii mpouecc. Btopoe
Havyano TtepMmoauHamuku. Terosble aBurarenu. KIIJI TeruoBoro asurartens. Oxpana
TIPUPO/IBI
Tema 2.3 Conep:xanue yueOHOro MarepuaJia: 2
Arperartnbie cocrostaus | Mcnapenune n konaencannsa. HacelmenHsl nap u ero cBorictsa. OTHOCHTEIbHAS BIaKHOCTH
BEIIIECTBA U (pa30BbIC Bo3ayxa. [lpubopel uisi ompeneneHus BIAXHOCTH Bo3ayxa. Kumenue. 3aBUCHMOCTH
TepeX OBl TEMIIEpaTypbl KHUIEHHUS OT JAaBlIEHUS. XapaKTEepPHCTHUKAa MHUAKOTO COCTOSHHUS BELIeCTBa.
bimxunit nopsinok. IloBepxHocTHOe HaTspkeHue. CmauuBaHue. KanwisipHble SIBIICHUS.
XapakTepucTUKa TBEPAOI0 COCTOsIHUS BenlecTBa. Kpucraminueckue u aMopQHble Tena
JladopaTopHble padoThI: 2
2. OnpenesneHue BIaXXKHOCTH BO3yXa
KonTpoabHnasi padora Nel «MomnekynsipHas GU3MKa U TEPMOANHAMUKA 2
Pa3nen 3. DjekTpoaMmHaAMHUKA 32 OK 01
Tema 3.1 ‘ Conep:xaHue yueOHOro MaTepuasia: 4 OK 02
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:‘)HCKTpI/I‘ICCKOG I10JIC

DIIEKTPUYECKUE 3apsiibl. DIEMEHTAPHBIA SJICKTPUUECKUI 3apsil. 3aKOH COXpaHEHUs 3apsa.
3akon Kymnona. Dnektpuyeckoe mnosie. HanmpsikeHHOCTh 3sieKTpuyeckoro mnoJjst. [Ipunimn
cyneprno3unuu nojueil. [IpoBoHuKH B a5ieKTprudeckoM noJje. J{UaneKTpUKy B 2JIEKTPUIECKOM
ToJe. [Tonspuzanusi  IUAJIEKTPUKOB. [Totenunarn. PasHocTts  mOTEHIMATIOB.
DOKBUNOTEHIUAIbHBIE TOBEPXHOCTH. CBSI3b MEXIy HANPSXKEHHOCTBIO U Pa3HOCTHIO
MOTEHLIMAJIOB  BJIEKTPUUYECKOTO TMOJIA. DJIeKTpoeMKocTh. KoHaeHcaTtopbl. OHeprus
3apsHKEHHOI0 KOHJIeHcaTopa. [ [puMeHnenue KoHieHcaTopoB

JlabopaTopnasi padora Ne3. OrnpeneneHue 31eKTpUIECKON EMKOCTH KOHAEHCATOPOB

Tema 3.2
3aKOHBI IIOCTOSHHOTO
TOKA

ConeprxaHue y4eGHOT0 MaTepuaa:

YcnoBus, HEOOXOIUMBIE Il BOSHUKHOBEHHS U TIOJICP KaHUS dJIeKTpuyeckoro Toka. Cuna
TOKa. DIEKTpUUecKoe compoTuBieHue. 3akoH Oma ansa ydactka nenu. [lapamnensHoe u
MOCJICJ0BATEIbHOE COCIUHCHHE IMPOBOAHMKOB. PaboTa M MOIIHOCTH ITOCTOSIHHOTO TOKA.
TemnoBoe neiictBue Toka 3akoH Jlxoyns—IJleHma. DIEKTPOABMKYIIAsS CHIIA UCTOUYHUKA
ToKa. 3akoH OMa 1J1s1 ITOJIHOH 1enn

JlaGopaTopHbie padoThI:
4. V3yueHue 3aKOHOB I1OCJIE0BATEIBHOTO U MAPAIJIEIIBHOIO COEAMHEHUH TIPOBOJHHUKOB.
5. U3mepenue D/1C 1 BHyTpEeHHETO COIPOTUBIICHHS NCTOYHUKA TOKA
6. MccnenoBaHue 3aBUCUMOCTH MOLITHOCTH JIaMITbl HAKAJIMBAHUS OT HAIIPSDKEHUS Ha e€
3aKUMax

N

Tema 3.3
DNEeKTPUIECKHI TOK B
Pa3IUYHBIX Cpeliax

ConeprxaHue y4eGHOro MaTepuaa:

ONEKTPUUYECKUH TOK B METAJUIAX, B JIEKTPOJINTAX, Ta3aX, B BaAKyyMe. DJIEKTPOJIN3. 3aKOH
anekrpoiusza Papanes. Buasl razoseix paspsaoB. TepmosnekrpoHHas smuccus. Ilmasma.
DneKTpUYecKuil TOK B HOIyHnpoBogHNKaX. COOCTBEHHAsI U MPUMECHasi MPOBOJIUMOCTH. P-n
nepexo. [lonynpoBonHukoBbie mpuOopsl. [IprMeHeHrne nomynpoBOJHUKOB

Tema 3.4
MaruutHoe 1one

ConeprxaHue y4eGHOT0 MaTepuaJa:

BexTop uHnykuuu MarHuTHoro nojisi. Bzaumoneiicrsue Tokos. Cunna Amnepa. [Ipumenenne
cuibl AMriepa. MarHuTHBIA TOTOK. [leficTBHE MAarHUTHOTO MOJIsi HA JABMXKYLIUMHCS 3apsl.
Cuna Jlopenua. [Ipumenenue cuibl Jlopeniia. MaruutHelie cBoiicTBa BenjectBa. CoaHeuHast
aKTUBHOCTb U €€ BIUsHUE Ha 3emiTto. MaruutHele Oypu

Pewenue npogpeccuonansnvix 3adau

Conep:xaHue y4eOHOT0 MaTepuaia:

OK 03
OK 04
OK 05
OK 07
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Tema 3.5
DNeKTpOMarHUTHAS

UK

SIBrieHME PIEKTPOMArHUTHON MHAYKIUMU. 3aKOH 3JEKTPOMArHUTHOM WMHAyKuuu. [IpaBuio
Jlenna. BuxpeBoe snekrpudeckoe mnosne. IJC MHAYKIMU B ABUKYIIMXCS MPOBOJHUKAX.
SBnenne camMOWHAYKIWHU. VHIYKTMBHOCTh. OHEpPrHsl MAarHMTHOTO TIOJs  TOKa.
DNEeKTPOMarHuTHOE IoJie

JlaGopaTopHble padoThI:
7. 3yueHue siBICHUS 3IEKTPOMArHUTHON UHAYKIIUN

KonTtpouabnas padora Ne2 «Onexrprueckoe 1moJsie. 3aKoHbl IOCTOSTHHOTO TOKa. MarHuTHOE 1ose. DJeKTpOMarHuTHas

WHTYKITHS

Pasznen 4. Kosie0anus 1 BOJTHBI

10

Tema 4.1
Mexannyeckue
KOoJIe0aHW U BOJIHBI

Coneprxanue y4eGHOT0 MaTepuaa:

I'apmonnueckue konebanusi. CBoOoIHBIE MexaHudeckue Kosebanus. IIpeBparienue
SHEpruyM MpHU KosebaTeldbHOM JABWKEHMHM. Marematuueckuil MastHuk. IlpyXuHHBIN
MasTHUK. BbIHYy)XIeHHbIE MeXxaHn4yeckue Kosnebanus. Pe3onaHc.

[Tonepeunsle U MPOIOIbHBIE BOIHBI. XapaKTEPUCTUKU BOJIHBI. 3BYKOBbIE BOJIHBI. YJIBTPa3BYK
U €ro NIPUMEHEHHE

Tema 4.2
DJeKTpOMarHuTHbIC
KoJIcOaHUA U BOJIHEI

Coneprxanue y4eGHOT0 MaTepuaa:

CBoOosHbBIE 3NEKTpOMarHUTHbIe KosiebaHus. [IpeBpalieHne sHepruM B KoseOaTeabHOM
KoHType. [leprnon cBo60AHBIX aekTpuueckux Konedanuil. @opmyna TomcoHna. 3aTyxaromue
3JIEKTPOMAarHuTHBIE KoyiebaHus. BeIHyXeHHbIe 3ekTpudeckue konebanus. [lepeMeHHbII
TOK. Pe3oHaHC B anexTpuyeckoil nenu. I'eHeparop nepeMeHHOro Toka. TpaHCpOpMaTOpHl.
ITonydeHue, nepeaayda U pacpeeIeHUE MIEKTPOIHEPTUH.
ONEeKTpOMarHuTHble  BONHBI.  CBOWCTBa  3JIEKTPOMArHUTHBIX ~ BONH.  OTKpBITHIN

koneOarenbHbld KOHTYp. OnbiThl I'. T'epria. M3o0petenue pamno A.C. [lonoswiM. [TonsiTue
0 paguocBsizu. [Ipunnun pagnocssasu. [IlpuMeHeHne 31eKTpOMarHUTHRIX BOJIH

OK 01
OK 02
OK 04
OK 05
OK 07

Pa3zgen 5. Onruka

16

Tema 5.1
IIpupona ceera

Conep:xaHue y4eOHOT0 MaTepuaJia:

TodeuHbli HCTOYHHK CBETA. CKOpOCTB pacrpoCTpaHCHUA CBCTA. 3aKOHEI OTpaXXCHUA U
MpCIOMJIICHUS CBCTA. HpI/IHLII/IH T'tolirenca. CoyHEYHBIE H JIYHHBIC 3aTMCHUH. ITonHoe
OTpaXXCHUC. JIMH3EL HOCTpOCHI/IC I/I306pa)KeHI/IH B JIMH3ax. (I)opMlea TOHKOM JIMH3BI.
VBennuenue nuH3EL. ['71a3 Kak onTtrdeckas cucrteMma. Onrudeckue HpI/I60pLI. Teneckomnsl

Pewenue npogpeccuonanvnuix 3a0au

OK 01
OK 02
OK 04
OK 05
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JlabGoparopHbie padoThI:

8. Onpenenenune mokazaTesns IPeIOMIICHHS CTEKIIa 2
Tema 5.2 Conep:xanue yueOHOro MarepuaJia: 4
Bonnosele cBoiictBa | UHTepdepenuns cBeta. KorepeHTHOCTh cBeTOBBIX Jydeil. MHTepdepeHIMs B TOHKHUX
cBeTa wienkax. Kompna Herotona. Hcnonp3oBanue WHTEppEpeHLMH B HayKe M TEXHHUKE.
Hudpakius cBera. Audpakuus Ha ey B HapauieabHbIX Jydax. Judpakuuonnas pemeTka.
[Honspuzanua nonepeunsix BosH. [lomspuzaums csera. llomsapouast. ucnepcus caera.
Bunelt wznydenuit. Buawl cnexktpoB. CnekTpbl ucnmyckaHus. CHEKTpbl MHOTJIOIMICHUS.
Crnektpanbubiii aHanu3. CrnekTpajbHbIe KJIacChl 3Be3f. YIbTpaduOIETOBOE H3IyYCHUE.
WNndpakpacnoe wuznydenue. PentrenoBckue nyuu. Mx mpupoma u cBoiictBa. Illkana
3JIEKTPOMArHUTHBIX U3ITy4E€HUN
JlaGopaTopHbie padoThI:
9. Onpexnenenne IIMHBI CBETOBOM BOJIHBI C IOMOIIBIO TU(PPAKINOHHOW PEIICTKH 2
10. HabGnroaeHue CIUIONIHOTO U TMHEHYaTOro CeKTPOB 2
KontpoabsHasi padora Ne 3 «Konebanus u BosHbL. OnITHKaY 2
Tema 5.3 JIBrKeHune co CKOpOCThIO cBeTa. [locTynarsl TEOpUH OTHOCUTEIBHOCTHU U CIIEJICTBHS U3 2
Cnenuanbnas Teopust | HuX.MIHBapHaHTHOCTH MOJIYJIsl CKOPOCTH CBETa B BakyyMme. DHeprus mokost. CBsi3b Macchl U
OTHOCHUTEJIBHOCTU SHEPTUH
CBOOOHOM YaCTUIIbl. DJIEMEHTHI PENITUBUCTCKON TUHAMUKH
Paznen 6. KBanToBasi pusuka 10 OK 01
Tema 6.1 Conep:kanue yueGHOro MaTepuaa: 2 OK 02
Kganrosas KBanroBas runoresa [nanka. TermoBoe usnydenue. KopyckyJsspHO-BOJIHOBOM TyalIu3M. OK 04
ONTHKa ®otonsl. ['unoresa ge bpoiins 0 BOMTHOBBIX CBOMCTBaX yacTUll. JlaBjieHue CBETa. OK 05
Xumunyeckoe aeiicteue cBeta. OnbiTel [1.H. Jlebenera u H.. BaBunosa. ®otosddexr. OK 07
VYpaBuenue DiinmreiiHa i poroaddekra. Ilpumenenue gororpdexra
Tema 6.2 Conep:xanue yueOHOro MarepuaJia:
®usnka aToma u PazBuTne B3MISII0B Ha CTpoeHHE BeniecTBa. MoJienn CTpOEHUsS aTOMHOTO siapa. SnepHas 4

aTOMHOTO si/ipa

Mozenb aroma. OnbiTel O. Pesepdopna. Monens aroma Bogopoaa no H. bopy. Kantosbie
noctynatel  bopa. Jlazepel. PagmoakTuBHOCTB. 3aKOH paaMOaKTHBHOTO pacmaja.
PanuoakTtuBHble mpeBpameHus. CrnocoObl HaONIONEHUS W PETUCTPALUU  3apsKEHHBIX
gactull. CtpoeHue artomHoro sjpa. Jledekr macchl, 3Heprust CBSi3M U YCTOWYHMBOCTD
aTOMHBIX dAnep. SnepHble peaknuu. SaepHas 5>HEpPreTuka. OJHEPreTUYECKUUd BBIXO]I
SIIEpHBIX peakiui. ICKkyccTBeHHas paauoakTUBHOCTh. JleneHue Tsokenbix sauaep. LlemnHas
siiepHas peakiusa. YIpapisiemMas IenHas peakuus. SAnepHblid peakTop. TepMosiaepHbIN
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cuHTe3. OHeprusi 3Be3d. llomyueHue paAMOAaKTUBHBIX H30TONOB U HMX MPHUMEHEHHE.
buonoruueckoe aeiicTBue pailoOaKTUBHBIX U3Ty4EHHUI. DileMEHTapHbIC YaCTHUIIbI

KourpoabsHnas padora Ne 4 «KBanTtoBas ¢puzuka» 2
Pa3nen 7. Ctpoenue BeesieHHoi 6 OK 01
Tema 7.1 Cojep:kaHue y4eOHOro MaTepuaJa: 2 OK 02
Crpoenne ConHedHoi | Conmneunas cucTeMa: ITaHETH M Mallble Tela, cucTeMa 3emis—JlyHa OK 03
CUCTEMBI OK 04
Tema 7.2 Coaep:xanue yueOHOro MarepuaJia: 2 OK 05
Oommonus Beenennoit (Ctpoenne u spomonus Connua u 38é31. Knaccudukanus 3831, 3BE3/IbI M MCTOUHMKH MX OK 07
DHEPTUH.
I"anaktuka. CoBpeMEHHBIE NTPEICTABICHMS O CTPOCHUH U 3BOIIOIMH BeenenHoit
JlaGopaTopHble padoThI:
11. Uzy4enue kapThl 3Be3JHOTO Heba 2
IIpome:kyTounasi arrecraums: 1udepeHInpPOBaHHBIHN 3a4eT 2
Bcero: 100

20



©O N Ok wDdhPE

3. YcioBus peajau3anuu NporpaMMbl 0011e00pa3oBaTeIbHOM THCIHUILTHHBI

3.1. TpeOoBaHusi K MUHUMATHLHOMY MATEPHAILHO-TEXHHYECKOMY 00€eCeYeHHI0

Peanuzanus nporpamMmbl AUCUMILTUHBI TpeOyeT HaMIWYKs yueOHOro kabuHera (pU3MKH.

O6opynoBanue yaeOHOTo KabUHeTA!

Hudposas nadbopaTopus 1o GU3MKE I yIUTEIIS,

Hudposas nadbopaTopus 1o Gu3MKe IJIs1 yUSHUKA;

Bechl TexHMUECKHE ¢ pa3HOBECAMU;

KommuiekT yist 1abopaTopHOro MpaKTUKyMa 110 ONTHKE;

KommuiekT yist 1aGopaTopHOro MPaKkTHKyMa 110 MEXaHHUKE,

KommuiekT 1yist 1a00paTOpHOTo MPaKTHKyMa [0 MOJICKYJIIPHON (PH3UKE U TEPMOMHAMUKH;
KomruiekT jyist 1abopaTopHOTro MPaKTUKyMa 10 3JIEKTPUIECTBY (C TeHepaTopoM);

Kommmrext AJIL U3YUCHUS BO300HOBJISIEMBIX MCTOYHHUKOB OHCPIrun (conHequﬁ, BeTpOBOﬁ

SHEPTUH, OM0-, MEXaHUYECKOU U TEPMOAIIEKTPUUECKOUIHEPTETHKN );

9.  Ammepmerp 1a00paTOPHBIi;

10. BoabT™eTp J1abOpaTOPHBIIA;

11. KonopumeTp ¢ HAOOPOM KATOPUMETPUUSCKUX TEJT;

12. TepmomeTp n1abOpaTOPHBIN;

13. KommiekT sl u3y4eHHs OCHOB MEXaHHKH, MTHEBMATUKH U BO30OHOBISIEMBIX HCTOUYHUKOB
SHEPIuu;

14.  Bapometp-aHepoun;

15. bnok nmuTaHus peryIupyeMblii;

16. Be6-xamepa Ha IMOJABHKHOM IITATUBE,

17. Bupaeokamepa s pabOThl ¢ ONTHYECKUMHU ITpHOOpamu;

18. T'eneparop 3ByKOBOIi;

19. Twurpomerp (ncuxpomerp);

20. I'py3 HaOOpHBI;

21. JluHAMOMETp JEeMOHCTPAIIHOHHBIN;

22. KOMIUIEKT OCY bl IEMOHCTPAIIMOHHON C TPUHAIC)KHOCTSIMH;
23. ManoMeTp KHUJIKOCTHOHN TEMOHCTPAIIHOHHBIN;

24. Mertp 1eMOHCTPaIMOHHBIN;

25.  MUuUKpOCKON IeMOHCTPAIIHOHHBII;

26. Hacoc BakyymHBIif KoMOBCKOTO;

27. CTONHNK HOIbLEMHBIIL;

28. IlltaTtuB MEeMOHCTPAIIMOHHBIN (U3UIECKHIA;

29. DIeKTpOIUTUTKA,

30. HaOop 1eMOHCTPAIMOHHBINA IO MEXaHUICCKUM SIBIICHHUSIM;

31. Halop neMOHCTpaIMOHHBIN MO TWHAMHKE BPAIIaTeIHbHOTO JIBUKCHUS,
32. Habop 1eMOHCTpaIMOHHBIN TT0 MEXaHUYECKUM KOJICOaHHSIM;
33. Habop neMoHCTpaIiMOHHBIN BOJTHOBBIX SIBJICHUH;
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.
BOJIH;
56.
57.
58.
59.
60.

61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

Benepko Apxumena;

Mastank MakcBeia;

HaGop Ten paBHOro oobmema;

Habop ten paBHOIT MaccChr;

[Tpubop A feMOHCTpaIUu aTMOC(PEPHOTO IABJICHUS;
[Ipu3ma, HaKIJIOHSIOIIASICS C OTBECOM;

Poruar neMoHCTpallMOHHBIN;

Cocynsl cooOrarommuecs;

CrakaH OTJIMBHOM J€MOHCTpAllMOHHbIN;

TpyOka HetoroHa;

[ap ITackains;

Habop neMoHCTpaOHHBIH IO MOJISKYJISIPHOH (PH3UKE M TETUIOBBIM SIBIICHHSIM;
HabGop neMoHCTpaIOHHBIH 10 Ta30BBIM 3aKOHAM;
Habop xanwuisipos;

TpyOka 11t IeMOHCTpaIK KOHBEKIIHH B )KUIKOCTH;
HunuHapsl CBUHLIOBBIE CO CTPYTOM,;

[ITap ¢ komb1OM;

BEICOKOBOIBTHEIM HCTOYHHK;

I'enepatop Ban-ne-I"paada;

Jo3umertp;

KamepToHbI Ha p€30HAHCHBIX AIUKAX;

Kommekt HpI/I60p0B u HpHHaZ[HC)KHOCTCﬁ AJI AEMOHCTpAaIluu CBOICTB SJICKTPOMArHUTHBIX

KomriexT nprOopoB asist u3yyeHus IPUHIUIIOB paJloNpUeMa U pauoriepeiaun;
Kommutekt mpoBozos;

Maruaut ayroo0OpasHslif;

Marsut nojaocoBOH JEMOHCTPALMOHHBIN;

Maruna snextpodopHasi;

MasaTHHK 2J€KTPOCTaTHYECKH;
HaGop mo u3yueHnnro MarHuTHOTO TOJIsSl 3EMITH;

HaGop neMoHCTpallmOHHBIN TI0 MATHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;
HaGop 1eMOHCTpaIMOHHBIHN 110 MOTYIPOBOAHUKAM;

HaGop 1eMOHCTpaliMOHHBIN 110 TOCTOSIHHOMY TOKY;

HaGop neMoHCTpallmOHHBIN 1O 3JIEKTPUYECKOMY TOKY B BaKyyMe;
HaGop neMOHCTpaImOHHBIN 110 2IEKTPOANHAMUKE;

HaGop amst neMoHCTpauu MarHUTHBIX TTOJICH;

HaGop 17151 ieMoHCTpanuu 31eKTPUUECKUX Moiei;
Tpancdopmartop yuaeOHBIif;

[Tanouka cTexiIsiHHAs;

[Tanouka 300HUTOBAS;

[Tpu6op Jlenna;

Crpenku MarHUTHBIEC Ha MITATUBAX;

CynraH 371€KTpOoCTaTHUECKUH;
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76. 1lITaTuBBI U30IUPYIOIIKE;

77. DnekTpoMarHuT pa30OpHEIii;

78. Halop neMOHCTpaLMOHHBIN MO0 TEOMETPUUYECKON ONTHUKE;
79. Habop neMOHCTpalMOHHBIH 110 BOJTHOBOI OITHKE;

80. CnexTpockor ABYXTpYyOHBIif;

81. Halop cnekTpanbHBIX TPYOOK C HCTOYHUKOM ITHUTAHUS;
82. YcranoBka s uzydenus gporodpdekra;

83. Habop nemMoHCTpanMOHHBIH 10 ocTossHHON [nanka;

84. KoMIUIeKT HarJIAIHBIX TOCOOMH AJIsl TOCTOSTHHOTO UCTIOJIb30BAHNS;
85. Komruiekt nopTpetoB i opopmiieHus KabuHera,;

86. KoMIUIEKT 1eMOHCTPAMOHHBIX Y4eOHBIX TaOIHII.

[Tpu Hamuum HEOOXOIUMOro 00OpPYJOBAHUS 3aHATHUS MO (PU3UKE B HEKOTOPBIX CIIydasX MOTYT
MIPOBOJIUTHCS B UMEIOIIUXCS B 00pa30BaTeIbHON OPTaHU3AIMH MACTEPCKUX WIIH J1a00paTOpHUsX.

3.2 UudopmanuonHoe odecrnieueHue 00ydeHust

1. s peanuzanuu mporpamMmbl OM0IMoTeYHbINA (OHT 00pa30BaTEIbHON OPraHU3aIluU T10HKECH
UMETh TeuYaTHble W/WIM DIIEKTPOHHBIE OOpa3oBaTelbHbIE U HUH(DOPMALMOHHBIE PECYPCHI,
PEKOMEHI0BaHHBIE JIJIs1 UCIIONB30BaHUs B 00pa30BaTeIbHOM MPOIIECcCe, HE CTapIlie MATH JIET C MOMEHTA
W3JIaHMSL.

3.2. Uudopmanuonnoe odecneueHue o0yuenusi [lepeueHb peKoOMeHyeMbIX YUeOHBIX H3TaHUIA,
HNHTepHET-pecypcoB, T0MOJHUTEIbHO JUTEPATYPHI

OcHOBHbIE HICTOYHUKH:

1. Msxwures, I'. 4., byxosues, b. b., Corckuii, H. H. / ITox pexa. ITapdentreBoit H. A. ®usuka.

VYuebnuk mis 10 k1. — M.: U3narensctBo «IIpocBemenuey, 2023. — 416 c.

2. Maxumies, I'. 4., bByxosues, b. b., Hapyrun, B.M. / ITox pexn. ITapdenrseBoit H. A. ®usuka.
Yueonuk st 11 ki1, — M.: M3garenscTBo «IIpocBemenney, 2022. — 399 c.

JlonoiHUTeIbHbIE HCTOYHUKM:

3. Amutpuena, B. ®. ®duznka s nmpodeccuii v criennaibHOCTEH TEXHIYECKOT0 Mpo(uIIs: yaeOHHK
17151 00pa30BaATENbHBIX YUPESIKICHNN HAYATBHOTO U CPEIHEr0 MPOo(ecCHOHATBLHOTo 00pa3oBanus / B.
@. Imutpuesa. — 2-e u3z., crep. — M.: U3natensckuii neHTp «Akagemus», 2017. - 448 c. [lepeuens
HNHuTepHeT-pecypcoB:

1. bank 3a/1laHui PISA EHI" — Pexum JIOCTyTIa:
http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya. .. /(narta oOpaIeHus:
29.08.2022);

2. Equnas koyutekuus mudpoBeix 00pa3oBaTelbHBIX pecypcoB. — Pexxum nocryma: http://school-
collection.edu.ru/catalog/pupil/?subject=30 (mara obpamenus: 29.08.2022);

3. KM-mikona. — Pexxum goctyna: http://www.km-school.ru/(nara obparmenus: 29.08.2022);

4. OtkpeiTas  ¢usuka. —  Pexxum  jocryma: http://www.physics.ru/courses/
op25part2/design/index.htm (nmata oopamenus: 29.08.2022);

5. Ilnarpopma SKmacc — Pexum pocryma: http://www. yaklass.ru /(mara oOparmeHus:
29.08.2022); 6. Poccuiickas 3ieKTpoHHas mikoja — Pexxum moctyna: http://www.resh.edu.ru/ (mata
obpamenus: 29.08.2022);

7. ®dusuka.ru. — Pexxum gocryna: http://www.fizika.ru (mata oopamenus: 29.08.2022);

8. ®UIIN (BITP 11 kmacc) — Pexum nocrtyma: http://www.fipi.ru /(mata oOpaienus:
29.08.2022);
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9. DnexktponHbl yueOHHK — Pexxum nocrtyma: http://www.physbook.ru/(nata obpamenus:
29.08.2022).

4, KOHTPOHL H OIICHKA PE3YJIbTAaTOB 0CBOCHUA JUCHUIIIMHBI

KoHTpoJIb M OLEHKA pacKpBIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS W TMPUOOPETCHHBIE
oOy4arolUMuUCsl yYMEHHUs, HampaBlieHHble Ha (QOpMUPOBaHHE OOMMX M MPOPECCHOHATBHBIX
KoMIeTeHIMH. KoMIeTeHIH O KHBI OBITh COOTHECEHBI C TPEIMETHBIMH PE3yIbTaTaMH.

Koa 1 HauMeHOBaHHE Paznen/Tema Tun oeHoOYHbIX
(¢GopMupyeMbIX KOMIIETEeHH A MepOonpUusITHI
OK 01. Beibupats criocoOb1 Pasmen 1. Temsr 1.1., 1.2, 1.3
penieHus 3ana4y Pasnen 2. Temsr 2.1., 2.2., 2.3.
npodeccuoHaIbHOU AeaTebHOCTH | Pasnen 3. Temsr 3.1., 3.2., 3.3,
MIPUMEHUTEIIBHOK PA3JIMYHBIM 3.4., 35.
KOHTEKCTaM Pasnen 4. Temre1 4.1., 4.2. - YCTHBIU OIPOC;
Paznen 5. Tems 5.1.,5.2., 5.3. - (ppoHTaNBHBIHONPOC;
Paznen 6. Temsi 6.1., 6.2. - OIICHKA KOHTPOJIbHBIX
Paznen 7. Temsr 7.1, 7.2 pabor;
OK 02. HUcnons3oBars Pasgen 1. Temsr 1.1., 1.2, 1.3 - HaOJIOJEHUE 32 XOJ0M
COBpPEMEHHBIC CPE/ICTBA IIOMCKA, Pasgen 2. Temer 2.1., 2.2., 2.3. BBIIIOJIHEHUS
aHaJIM3a U HHTepIpeTaluu Paznen 3. Temst 3.1., 3.2., 3.3, 71a00paTOPHBIX PadOT;
uHpopmayu u 3.4.,35. - OLEHKA BBIIOJIHEHUS
UH()OPMAIIMOHHBIE TEXHOJIOTHU Pasnen 4. Tems1 4.1., 4.2. 71ab0paTOPHBIX paboT;
JUTS. BBIIIOJTHEHHUS 3a1a4 Pasznen 5. Temr1 5.1., 5.2., 5.3. - OIIEHKA MPAKTHYECKHUX
npoQecCHOHaTbHOM Pa3nen 6. Temr1 6.1., 6.2. pabort (pemenus
JIESITEIbHOCTH Paszmen 7. Temur 7.1, 7.2 KaueCTBEHHBIX, PACUETHBIX
OK 03. IlnanupoBats u Pasmen 1. Temsr 1.1., 1.2, 1.3 3a/ay4);
peann30BbIBaTh COOCTBEHHOE Paznen 2. Temsr 2.1., 2.2., 2.3. - OILICHKa TECTOBBIX
npogeccuoOHaIbHOE U Pasznen 3. Temnr 3.1., 3.2., 3.3, 3aJJaHUI;
JMYHOCTHOE Pa3BUTHE, 3.4., 35. - HaOJIOAEHHE 32 XOA0M
NPEANPUHUMATENBCKYIO Paznen 7. Temsr 7.1, 7.2 BBITTOJTHEHUS
JesITeNIbHOCTD B WHIUBUTyaTbHBIX
npodeccronanbHoit chepe, MPOEKTOB U OI[EHKA
WCIOJIb30BaTh 3HAHUS TI0 BBITIOJTHCHHBIX ITPOCKTOB;
(MHAHCOBOW TPAMOTHOCTH B - OLIEHKA BBITIOJHEHUS
Pa3IMYHBIX KU3HEHHBIX JIOMAIITHUX
CUTyalHsax CaMOCTOSITENILHBIXPA0OT;
OK 04. O¢ppexruBHO Paznmen 1. Temsr 1.1., 1.2, 1.3 - HaOIIOJEHHE HOIIEHKA
B3anMO/IeiiCTBOBATh U pabotatkB | Pasgen 2. Temnr 2.1., 2.2., 2.3. pelleHus Keiic-3a1ad;
KOJIJIEKTUBE M KOMaH/Ie Paznen 3. Temwr 3.1., 3.2., 3.3, - HaGIIOJEHME U OLICHKA
3.4., 35. JIeTIOBOH UTPHI;
Pasgen 4. Temn1 4.1., 4.2. - InddpepeHumpoBaHHbIii
Pasgen 5. Temsr 5.1., 5.2., 5.3. —
Pasgen 6. Temsl 6.1., 6.2.
Pasgen 7. Temsr 7.1, 7.2
OK 05. OcymiecTBasiTh YCTHYIO Pazmen 1. Temsr 1.1.,1.2, 1.3
UIHUCbMEHHYIO KOMMYHHUKAITUIO Paznmen 2. Temwr 2.1., 2.2., 2.3.
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Ha TOCYJapPCTBEHHOM SI3bIKE Pasznmen 3. Temnr 3.1., 3.2., 3.3,

Poccuiickoit ®deneparyu ¢ 3.4., 35

y4eToM 0coOeHHOCTEH Pasgen 4. Temp1 4.1., 4.2.

COLIMAJILHOTO M KYJIBTYPHOTO Pazgen 5. Temsr 5.1., 5.2, 5.3.

KOHTEKCTa Pa3nen 6. Tems1 6.1., 6.2.
Pasnen 7. Temrr 7.1, 7.2

OK 07. ConencTBOBaThH Pasnen 1. Temsr 1.1., 1.2, 1.3

COXPaHEHMIO OKPYKarolIeH
cpenbl, pecypcocOepexeHHuIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
MIPUHITUIIBI OEPEHKITNBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIEICTBOBATH B YPE3BBIYANHBIX
CUTYyaLUsIX

Pa3nen 2.
Pa3nen 3.
3.4., 35.

Paznen 4.
Paznen 6.
Pazgen 7.

Temsr 2.1., 2.2., 2.3.
Temsr 3.1., 3.2., 3.3,

Teme1 4.1., 4.2.
Temn1 6.1., 6.2.
Teme1 7.1, 7.2
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