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PaGouast mporpaMma yueGHOM JUCIUILIUHBI pa3paboTaHa B COOTBETCTBUH C:

» mnpukazoM MunucTepcTBa 00paszoBanus U Hayku Poccun ot 17 mast 2012 roma Ned13 «O06
yTBEPXKIECHUH (DelepalbHOr0 rOCYapCTBEHHOr0 00pa3oBaTelIbHOTO CTAaHIApTa CpPEeJHEro oOIIero
oOpasosanus» (3apeructpupoBano B Munucrepctse roctunmu Poccum ot 07 wmrons 2012 rona
Ne24480) (B pemakuumu [IpukazoB MunuctepcrBa obpasoBanus u Hayku Poccum ot 29.12.2014 N
1645, ot 31.12.2015 N 1578, ot 29.06.2017 N 613, IIpuka3oB MunuctepcTBa npocserenus Poccun
ot 24.09.2020 N 519, ot 11.12.2020 N 712, ot 12.08.2022 N 732);

» npumepHOi pabodeit mporpamMmel 00meoOpa3oBaTeNbHON AHCHMIUIMHON — «Dusukay,
paccmoTpeHo Ha 3acenanuu Ilemarornueckoro coera ®I'bOY JIIO HPIIO, mporokon Nel3 ot
29.09.2022, ytBepkaeHo Ha 3aceqaHud CoBera II0 OLEHKE COJEPKAHUS W KauyecTBa MPHUMEPHBIX
nporpaMM 0011€00pa30BaTeILHOrO UK CPEAHEro MpodecCHOHATBHOIO 00pa3oBaHHMs, HMPOTOKOI
Nel4 o1 30.11.2022 roza

Oprauuzanus-pa3spaGoTyuK: rocy1apcTBEHHOE OIO/DKETHOE yupexaeHne KamMHuHrpaackoi
obacty npodeccroHalibHast 00pa3oBaTeIbHas OpraHu3anus « TeXHOIOrHueCKHH KOJLIEK)

Paspaborunk:
XKypasiesa A.O. nperoasaresns epBoi KBaTU(PUKAIHOHHON KaTErOPHH

PaccmoTpena Ha 3ace/[aHiK MeToAudeckoit Kadenps! «MaTeMaTHYECKUX, €CTECTBEHHOHAY YHBIX
JIACIIUILI (hOpMaIMOHHBIX TEXHOJIOTHI). [Tporokon 06 ot 15 despans 2024 rona
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PexomeHoBaHa METOJMYECKHMM COBETOM TOCYIAPCTBEHHOIO OIOKETHOIO  YUPEXKIACHHS
KanuHuHrpajacKoii o6actu npodeccnonaibHoii o0pasoBaTenbpHoi opranuzanuet « Texnomornyeckui

KOJUTEIDKY,
npotokoin 07 ot 16 despans 2024 rona



1. IACIIOPT PABOYEN NPOT'PAMMBbI YYEFHOH JJUCHUTLJIAHBI
OY .05 PUUKA

1.1. O01acTh NPUMEHEHHS POTPAMMBI
Pabouas mnporpamMma JUCHMIUIMHBI SBISETCS YacCThIO IIPOrpaMMBbl  TIOATOTOBKHU
KBIM(UUMPOBAHHBIX pabounx, cayxkamux 1o npodeccun 15.01.38 Omneparop-Hamaauuk
METauI000pabaThIBAIOIIUX CTAHKOB, YKpYNHEHHas rpymnmna npodeccuit 15.00.00 MammHocTpoeHue.

1.2. MecTo JMCHMILIMHBI B CTPYKType HPOrpamMMbl NOATOTOBKH KBaJIH(UIMPOBAHHBIX
padounx, cayxammx: [Iporpamma muctumummasl OY [[.05 ®Ousnka BXoauT B 001eoOpa3oBaTeIbHbIN
y4eOHbIN LUK, noAuukn O6s3aTeabHble yUeOHbIe TUCIIUIIIHHBL.

Cas3b ¢ npyrumu yueOHnbmu aucuuruinHamu: OY J1.13 MartemaTuka.

ATTecTal M IV CIUTIIAHBI

Peanuzamus nporpammel  gucuumiauael OY]J.05 ®usuka CONIPOBOXKAAETCA TEKyLIEH U
IIPOMEKYTOYHON aTTECTALlUEH.

Texymas arrectanus MPOBOAUTCS HA Y4EOHBIX 3aHATHUSAX. TeKyIlas aTTecTalysl MPOBOJIUTCS B
dbopmax:

* ompoc;

* KOHTpOJbHas pabora;

* OIICHKA BBIIIOJIHEHUS 33JJaHHs] HA TPAKTUYECKOM 3aHATHH;

* BBINOJHEHUE TMCbMEHHOTO 3a/IaHKs Ha 3aHATUU UM CAMOCTOSITENIbHON paboTe;

* TECTHUPOBAHMUE.

Ilepuogu4YHOCTDH TeKYIIEH aTTECTAIIUM:

. OTIPOC — €KETHEBHBIN (TIPU 3aKpEIICHUH, TOBTOPEHUH MaTepHana);

. MPaKTUYECKOE 3aHATHE (OJJHA OLICHKA HA KaXKJOM MPAKTUUECKOM 3aHATHH )

. BBITIOJIHEHHE MUCHbMEHHOTO 3a/IaHMsI Ha 3aHSATHH — OJHA OLICHKA 3a KaXKJ0€ MHUChbMEHHOE
3aHATHE: TPOBOJIUTCS B KOHIIE U3YYCHHON TEMBI;

. BBITIOJTHEHHE CAMOCTOSTEIBHON pabOThI — OLIEHKA 32 KKy CAMOCTOATEIBHYIO padoTy;

. TECTUPOBAHUE — OLIEHKA 32 KaXK/IbIM TECT MOCie U3yUYeHUs pa3ena.

W3ydenue QUCHMIUIMHBI 3aKaHYMBAETCS MPOMEXKYTOYHOW arrectanueil B (opMe 3K3amMeHa BO
BTOPOM CEMECTpPE IEPBOro Kypca o0yueHHs 1o MporpaMme, KOTopasi yCTaHOBJIEHA Y4EOHBIM IUIAHOM.

DK3aMeH NPOBOJUTCS  3a CYET YacOB BBIJCICHHBIX HAa JUCLUUIUIMHY.

[Topsimox mpoBeneHHs 3K3aMeHa ompenensercss (OHIOM OLEHOYHBIX CPEACTB MO JIUCLMILIMHE
OV .05 duzuka

1.3. HeJII/I 1 IVIAHUPYEMbI€ pe3yJbTaTbl OCBOCHHUA TUCHUIIJIMHBI:

1.3.1. e AUCUMIJINHDI:
Conepxanmre TporpaMMbl  0011I€00pa30oBaTENbHON TUCHUIUIMHE (DU3WKa HANpaBICHO Ha
JOCTH>KEHHE CIICAYIONINX LIeTeH:

® ¢opmupoBaHue y OOy4YaIOIIUXCS YBEPEHHOCTH B LIEHHOCTH OOpa3oBaHMs, 3HAYUMOCTH
¢u3nUecKrux 3HAHUHN JJIS1 COBPEMEHHOTO KBAJTU(HUIIMPOBAHHOTO CHEIMAINCTA TIPU OCYIIECTBICHUH €ro
npodeccuoHaNbHOM e TEIbHOCTH;

® oBjajeHHe CcHenuUIecKod CHCTEMOH (HU3UYECKUX TMOHATHUH, TEPMUHOJOTHEH U
CHMBOJIUKOM;

® OCBOEHHUE OCHOBHBIX (PM3NUECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEHH;



® OBJIaICHHC OCHOBHBIMU METOJaMH HAYYHOT'O IMO3HAHUSA IIPHUPOJBI, MCIIOJIb3YCMBIMH B (I)I/IBI/IKG
(Ha6J’IIOI[eHI/Ie, OIMMCAHUEC, UBMCPECHUC, BBIABHIKCHUEC TUIIOTE3, ITPOBEACHNUC BKCHepI/IMeHTa);

® OBJIAJICHHUC YMCHHUSIMHU O6pa6aTI>IBaTI> JaHHBIC OJKCIICPUMCHTA, O0BACHATH MOJIYYCHHBIC
pE3yiabTaThbl, YCTaHABJIMBATb 3aBHCHMOCTHU MCKIAY (1)I/ISI/I‘ICCKI/IMI/I BCJIIMYMHAMH B Ha6J'IIOI[aCMOM
SABJICHUH, ACT1aTh BBIBOJBI,

® (opmupoBaHHE YMEHHUS peniaTh GU3NIECKUE 3a/1a4l Pa3HBIX YPOBHEH CII0KHOCTH;

® pa3BUTHE IMO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
nporecce NPUOOPETEHHS 3HAHUH C WCIONB30BAaHUEM pPA3IMYHBIX HMCTOYHHKOB HHQPOpMAIMUA U
COBPEMEHHBIX HMH(QOPMALMOHHBIX TEXHOJOIHMH; yMeHMH (opMyaupoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO TIO3WIIMIO TI0 OTHOWIEHHIO K (U3MYECKOoil HHGOpMAIMH, MOTy4aeMOil H3 pa3HBIX
UCTOYHUKOB,;

® BOCIHTaHUE YyBCTBA TOPJIOCTH 38 POCCUNCKYIO (PU3MUECKYIO HAYKY.
OcBoenue kypca O/l «Pu3nka» npeanonaraeT peleHue cleyonmx 3a1au:

® mpuoOpeTeHHe 3HAHUK O (yHIAMEHTAIBHBIX (PU3NYECKHX 3aKOHAX, JIGKAIIUX B OCHOBE
COBPEMECHHOW (M3NYECKOH KAPTHHBI MHUpA, MPHHIMUIOB JECHCTBHS TEXHHMYECKUX YCTPOWCTB M
MMPONU3BOACTBCHHBIX IPOLECCOB, O HaI/I6OJ'I€e BAXXHBIX OTKPBITHAX B oOactu (bI/IBI/IKI/I, OKa3aBIIUX
OTIpENIEIISIONIEE BIUSHIE HA PA3BUTUE TEXHUKU U TEXHOJIOTUH;

® noHMMaHue (GU3NIECKOI CYIIHOCTH SBICHHUN, IPOSBIISIONINXCS B paMKaX MPOU3BOICTBEHHOMN
JIeATEIbHOCTH;

® OCBOEHHE CMOCOOOB HCIMOIb30BaHUS (PU3NYECKUX 3HAHUW JJI PELICHUS MPAKTUYECKUX U
npogecCHOHATBHBIX 3ajjad, OObACHEHUS SBJICHUN MPUPObI, IPOU3BOJICTBEHHBIX U TEXHOJIOTHYECKUX
IPOIIECCOB, MPUHIUIIOB JACHCTBHS TEXHUYECKUX MPUOOPOB M YCTPOUCTB, oOecreueHus: 0€30macHOCTH
IIPOM3BOJCTBA M OXpaHbl IPUPOJIBI;

® (QopmupoBaHUE YMEHHI peuiaTh yueOHO-IPaKTHYECKHE 3a/1aui (PU3NIECKOTO COAEPIKAHUS C
y4€TOM NpodeccuoHanbHOM HalPaBIeHHOCTH;

L] HpI/IO6p€T€HI/Ie OIIbITa IIO3HAHUA N CaMOIIO3HaHUI, YMCHI/II\/'I CTaBUTb 3aJa4yud W pCuIaThb
po0JIeMBI ¢ YIETOM MPodeCcCUOHATHHOM HAMPaBICHHOCTH;

® (opmupoBaHUE YMEHHI UCKATh, AHATU3UPOBATH U 00padaThIBaTh (PU3HMUECKYIO HH()OPMAIIHIO
¢ y4€ToM npodeccnoHaIbHON HAapaBICHHOCTH;

® [I0JITOTOBKA 06yqa}omp1xcsr K YCIICIIHOMY OCBOCHHIO JUCHUITIINH n MOI[y.]'ICfI
PO eCCHOHAIBHOTO UKJIA: (OPMHUPOBAHNE Y HUX YMEHUM U OMBITA JEATEILHOCTH, XapaKTePHBIX IS
npodeccuil / TOMHKHOCTEH CIy)KalllMX WM CHEIHUATbHOCTEH, MOJyyaeMbIX B MPO(ecCHOHATbHBIX
00pa3oBaTeNIbHbIX OpraHU3alusX;

® T0AroTOBKa K  (OpPMHpPOBAHUIO  OOIMMX  KOMIIETEHIMH  OyIymIero  CrenuaincTa:
camMo00pa30BaHMsi, KOMMYHHMKALMH, COTPYAHWYECTBA, TPHHATHS pEIICHHH B CTaHAApPTHOH U
HECTaHAAPTHOHN CUTYyalUsX, IPOSKTUPOBAHUS, TPOBEACHUS U3NUECKUX U3MEPEHHH, 3(P(PEKTUBHOTO U
0€30MacHOr0 HCIIOJIB30BAHMUS PA3NUYHBIX TEXHUYECKUX YCTPOMCTB, COOJIIOACHUS NPaBHI OXPAHbBI
TpyAa npu padore ¢ Gu3nIecKUMU IpruOopaMu U 000PYAOBAHHEM.

OcobeHHOCTH (HOPMHUPOBAHMS COBOKYITHOCTH 3a/1a4 M3y4eHHs (PU3MKH IJISI CUCTEMBI CPEIHEro
npodecCHOHATBLHOTO 00pa30BaHuUs 3aKIIOYAECTCS B HEOOXOIMMOCTH pealin3alud NpoQecCHOHaIbHON
HANpaBJICHHOCTH peIIaeMbIX 3aj1ad, Yy4é€ra OCOOCHHOCTEH cdepbl AeATEIBHOCTH OyIylnmx
CHEIHAINCTOB.

B pesynbTare ocBOCHHMS IMCIUIUINHBI O0YYaAIOIINIICS JOJDKEH 3HATH!

® CMBICT TOHATHH: (U3MYECKOe sBJICHHWE, THUIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMOJICIICTBHE, IIEKTPOMArHUTHOE I0Jie, BOJIHA, (OTOH, aTOM, aTOMHOE€ $JpO, HMOHU3HUPYIOIINE
U3IIyYEHUS;

® cwmbica (U3MYECKUX BEJIMYUH: CKOPOCTh, YCKOpPEHHE, Macca, CWia, HMITyJbc, paboTa,
MEXaHUYECKasi PHEPrusi, BHYTPEHHsS SHEprusi, adCONIOTHAs TeMIlepaTypa, CPeAHss KHUHETHYecKas



SHEPTHA YaCTHI BCIICCTBA, KOJIMYCCTBO TCIJIOTHI, BHGMCHTapHBIﬁ SHCKTpI/I‘-IeCKI/Iﬁ 3apsana;

® CMBICT (PU3NYECKUX 3aKOHOB KJIACCHUECKOW MEXaHUKH, BCEMHUPHOT'O TATOTCHHS, COXPAHCHUS
SHEPrUM, HUMITYyJIbca U DJICKTPUUECKOTO 3apsijia, TEPMOJMHAMUKH, DJICKTPOMATHUTHOW WHAYKIIHH,
doTtordekra;

® BKJIAJ POCCHICKUX M 3apyOeKHBIX YUCHBIX, OKa3aBIINX HAWOOJIbIICE BIHMSHUC HA Pa3BUTHE
buznky;

B pe3ynbrate 0CBOSHUS AUCIUIUIMHBI O0YUYaIOUTUIICS TOMKEH YMETh:

® TIPOBOJUTH HAOJIOCHUS, INITAHUPOBATH M BBITTOJHATH YKCIIEPHUMEHTHI,

® BBLIJIBUTaTh TUIIOTE3BI U CTPOUTH MOJICIIH,

® [PUMEHATh MOJYYEHHbIE 3HAHUS M0 (PU3MKE A7 OOBSICHEHUS Pa3sHOOOPA3HbIX (UINYECKUX
SIBJICHUM U CBOMCTB BEIIIECTB;

® TIPAKTHYCCKH MCIIOJIb30BAThH (1)I/ISI/I‘ICCKI/IC 3HaHUA,
® OILICHMBATh JOCTOBECPHOCTH CCTeCTBeHHOHay‘lHOﬁ I/IH(l)OpMaI_II/II/I;

® UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHWS W YMEHUS JUISl DPEIICHUS TMPAKTHYECKUX 3a7ad
MOBCEIHEBHOM  JKM3HHU, obOecreueHus: Oe30MacHOCTH COOCTBEHHOM JKU3HH, PaIlMOHAJIBHOIO
MPUPOIOTIOIB30BAHMS M OXPaHbl OKPY>KAIOIIEH Cpeibl.

® OIMCHIBATL U OOBSICHATH (1)I/ISI/I‘IGCKI/IG SIBJICHUS W CBOMCTBA TEJI: CBOMCTBA ra3os, )I(I/I,Z[KOCTGI‘;I u
TBEPABIX TECJI; SJICKTPOMArHUTHYIO MHAYKIHIO, PaCIPOCTPAHCHUEC DJICKTPOMAIrHUTHBIX BOJIH; BOJTHOBBLIC
CBOICTBa CBCTA; U3JIYUCHUC U IOTJIOUICHUEC CBETA ATOMOM; (1)OTO3(1)(1)CKT;

® OTJINYaTh IHIIOTE3BI OT HAYYHBIX TCOpHﬁ;

® JeJIaTh BBIBOABI HA OCHOBC OKCIICPUMEHTAJIBHBIX JAHHBIX,

® MPUBOAUTH NPHUMEPHI, ITIOKA3bIBAIOIINE, YTO: Ha6JHO[[eHI/I$I N OKCIICPUMCEHT SBJIAIOTCA OCHOBOM
JJIs1 BBIIBUKCHUS THUIIOTE3 U TCOpPIfI, IMMO3BOJIAIOT IMPOBEPHUTH UCTUHHOCTH TCOPETUUYCCKHUX BBIBOJOB;
(I)I/IBI/IHGCKEUI TCOpHA NAaCT BO3MOKHOCTDH OOBSCHATH M3BECTHBIE SIBJICHUS npupoabl U HAYUYHBIC (I)aKTBI,
MMPEACKAa3bIBATh €II€ HEU3BCCTHLIC ABJICHUS,

® [PUBOAWTH NPUMEPHl MPAKTUYECKOT'O HCIONb30BaHUS (U3MUECKUX 3HAHUI: 3aKOHOB
MEXaHUKH, TEPMOJMHAMHUKH W  DJICKTPOJMHAMHKH B  OJHEPreTHKE;  PA3IMYHBIX  BUJIOB
AIIEKTPOMArHUTHBIX W3IYYCHHUH JUIA Pa3BUTHA PAJAUO M TEICKOMMYHHKALMi, KBAaHTOBOW (PH3HKH B
CO3JJaHUU SIICPHOMN SHEPTeTHKH, JIa3EPOB;

L4 BOCHIPHUHUMATHL U Ha OCHOBC IMOJTYYCHHBIX 3HAHUM CaMOCTOSTEIBHO OLICHUBAThH PIH(bOpMaI_II/IIO,
conepskaurytocs B coodmenusx CMU, UntepHere, Hay4HO-NOMYJISIPHBIX CTaThSIX.

® [PUMEHATH MOJTY4YEeHHbIC 3HAHUS JUIA pelleHns (U3NUYEeCKUX 3a/1a4;

® OmnpeeNsTh XapakTep GpU3NUECKOro nmporecca o rpaduky, tadiuie, popmysie’;

U3MEPATh Pl (PU3MYECKUX BEIMYUH, MPEJICTaBIsAs pPe3yJbTaThl M3MEPEHHH C y4yeToM HX
IIOTPELIHOCTEM.

1.3.2. Ilnanupyemble Ppe3yJbTaThbl OCBOeHHsI 001Ie00pa30BATENbHOH JUCHMILUIMHBI B
coorBeTrcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne AUCUUIUIMHA UMeeT npH popmupoBanuu u pazsutun OK u I1K



Koa n HaumMeHoBaHnue
KOMIIEeTeHI M

HJ'laHpreMble PE3YJbTATHI OCBOCHUS NTUCHMILIMHBI

Oo0mue

JAucnuninHapHbie

OK 01. Beibupats
CIIOCOOBI PeLIeHUs
3a71a4
poheCcCHOHATEHOM
JesSTeIBbHOCTH
MIPUMEHUTEIHHO K
Pa3IUIHBIM
KOHTEKCTaM

B yactu Tpy10BOro BocluTaHus:

- TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTU MacTePCTBa, TPYIOIIO0OuE;

- T'OTOBHOCTH K aKTUBHOM ACATCIIBHOCTHU TEXHOJIOTNYECKOM u
COLMATBHOM HAIpPaBICHHOCTH, CIIOCOOHOCTH WHHULIUHPOBATH,
IUTAHUPOBATh M CAMOCTOSATENBHO BBITIOIHSATH TaKYyO JESTEIBHOCTH;

- HHTEPEC K pa3IyHbIM cdepaM mpodecCHoHaANBHOM e TeIbHOCTH,
Ognaznenue YHHBEPCATbHBIMU yueOHBIMU MMO3HaBaTEeIbHBIMU
JICUCTBUSMH:

a) 0a30BBIC JIOTHICCKUE CHCTBHS:

- CaMOCTOSITENbHO (HOpMYyITUpPOBaTh M aKTyallM3UpOBaTh Mpoliemy,
paccMaTpuBaTh €e BCECTOPOHHE;

- YCTaHABJIMBATh CYNICCTBCHHBIN MPU3HAK WIIK OCHOBAHUS IS
CpaBHEHUS, KIIACCU(PHUKAIIMHA U 0000IIECHUS;

- OTIPENEIATh LEeNH NeITeIFHOCTH, 33/1aBaTh ITapaMeTPhl M KPUTEPUH UX
JIOCTHIKCHUS;

- BBIABIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B PACCMATPHBAEMBIX
SIBIICHUSX;

- BHOCUTH KOPPEKTHBEI B JICATCIIEHOCTD, OI[CHUBATh COOTBETCTBHUE
PE3yIIbTATOB LIEJSM, OIICHUBATH PUCKH MOCIEIACTBUI JeATEIEHOCTH;

- pa3BUBaTb KPEATHMBHOC MbINIJICHUC MPpU PCHICHUN KU3HCHHBIX
mpooIeM

0) 0a30BbIC UCCIIEAOBATEILCKUE ACHCTBHSI:

- BIANETh HAaBBIKAMH YYeOHO-MCCIENOBATEIbCKONH M MPOEKTHOU
NIESITENbHOCTH, HABBIKAMH Pa3pelIeHus mpooieM;

- BBIABJIATH IPUYHUHHO-CJIICACTBCHHBIC CBA3HU U AKTYyaJIM3UPOBATH 3a71avy,
BBIIBUTATh THUIOTE3y €€ pPCIICHUS, HAaXOOWTh apryMEHTHI IS
JTIOKa3aTeNbCTBA CBOMX YTBEPIKIECHHUM, 3a1aBaTh MapaMeTpbl U KPUTEPHU
pelIeHusT;

- aHAIM3UPOBATH TOJYYCHHBIE B XOJ€ PELICHHUSA 3aJaud pPe3yJbTaThl,
KPUTHYECKH OI[CHUBATh UX OCTOBEPHOCTH, IPOTHO3NPOBATH N3MCHEHHE
B HOBBIX YCIIOBUSIX;

- YMCTb NEPEHOCUTH 3HAHUA B IIO3HABATCIbHYIO W TPAKTUYCCKYIO
001acTH )KU3HEACATCITHLHOCTH;

- YMETh UHTETPUPOBAThH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00IacTel;

- BBIABHTAaTh HOBBIE WACW, IpemIaraTh OpPUTHHAIBHBIC MOIXOIBI U
peleHus;

- CITOCOOHOCTH MX MCITOIB30BAaHKS B IIO3HABATEIBHON M COIMAIHHOMN
MPaKTUKE

- chOpMHUPOBAHHOCTH MPEICTABICHHA O pPOJH M MeCTe (GH3MKA U
ACTPOHOMHM B  COBPEMCHHOH  HAaydyHOHl  KapTHHE MHpa, O
cucTeMooOpasyomeid poiau (U3NKA B Pa3BUTHH E€CTECTBEHHBIX HayK,
TEXHUKA W COBPEMEHHBIX TEXHOJOTHH, O BKJIAJE POCCHICKHUX U

3apyOEeXHBIX YYEHBIX-(QU3UKOB B Pa3BUTHE HAYyKW; TOHUMAaHUE
(U3MUCCKON  CYIIHOCTH  HAOJMIONACMBIX  SIBICHHH  MHKPOMHpA,
MakpoMupa MW MeraMmupa; IOHMMaHHE pOJIM acTPOHOMHUU B

MPaKTUYECKON JESATENIbHOCTH 4YeJlOoBeKa W JajibHEHIIeM HaydHO-
TEXHUYECKOM Pa3BUTHH, POJIH (U3HKH B (HOPMUPOBAHUH KPYT030Da;

- BIQJETh OCHOBONOJATalOIIMMH  (U3MUYECKUMHU TOHITUAMH |
BEIIMYHUHAMU, XapaKTepU3yIOMUMHU ¢dusndeckue TIPOIIECCHI
(CBSI3aHHBIMU C MEXaHUYECKUM JBUKCHHEM, B3aUMOJICHCTBUEM Tel,
MEXaHWYECKHMHU KOJICOAHUSMU M BOJIHAMH, aTOMHO-MOJICKYJIAPHBIM
CTPOEHUEM BEIECTBA, TEIUIOBHIMH TPOIECCAMU; JJIEKTPUYECKUM H
MarHUTHBIM TOJISIMH, 3JIEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU
KoJIeOaHWSIMH W BOJIHAMM, ONTHYECKMMM SIBIICHMSMH, KBaHTOBBIMH
SIBIIGHUSIMH, CTPOCHHEM aTOMa M aTOMHOIO A1pa, PaJuOaKTUBHOCTHIO);
BIAJETh  OCHOBOIIONATAlONIMMH  ACTPOHOMHYECKHMH  TOHSITHSIMH,
MO3BOJIIIOUIMMH ~ XapaKTepU30BaTh MPOLIECCHl, MPOUCXOASIINE Ha
3BE3/1aX, B 3BE3JJHBIX CUCTEMAaX, B MEKTaTaKTHUYECKOU CPelIE;

- BIAJCTh 3aKOHOMEPHOCTSMHU, 3aKOHAMH W TEOpPUSIMHU (3aKOH
BcemupHoro Tsarorenus, I, II u Il 3axonsl HploTOHA, 3aK0H coxpaHeHus
MEXaHMYEeCKOW OJHEPruH, 3aKOH COXPAaHEHHS WMITYJIbCa, MPUHIIHII
CYyNEpHO3UIMU CHUJI, MPUHIIUI PAaBHOIMPABHOCTU MHEPLUUAIBHBIX CUCTEM
OTCUE€Ta; MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHMS BEIIECTBA,
ra3oBbl€ 3aKOHBI, TIEPBBIA 3aKOH TEPMOJAMHAMHKH; 3aKOH COXPAHECHUS
3JIEKTpUUYECKOro 3apsiaa, 3akoH Kysona, 3akon Oma amst yyacTka IenH,
3axkoH OMa TSl TIOTHOW JIEKTPUYEeCcKOr ernu, 3akoH J[xoyns - Jlenna,
3aKOH D3JIECKTPOMAarHWTHOM MHAYKLIHMH, 3aKOH COXpaHEHMsI SHEPIHH,
3aKOH TPSMOJMHEWHOTO PACIpPOCTPAaHEHHs] CBETa, 3aKOH OTPaKEHHUSA
CBETa, 3aKOH MPEJIOMIICHHS] CBETAa; 3aKOH COXPAHEHHs IHEPrUu, 3aKOH
COXpaHEHMsI HMMIIYJIbCa, 3aKOH COXPAHEHHS JIIEKTPUYECKOTO 3apsija,
3aKOH COXpaHEHHWS MacCOBOTO 4YHCHIA, MOCTyJlarel bopa, 3akoH
PaAMOAKTHBHOTO pacrajia); yBepeHHOE UCTIONIb30BaHUE 3aKOHOB;

- copMHpOBaTh YMEHHS pEIIaTh PACUCTHBIC 3a7a4l C SBHO 3aJaHHOM
(hu3rUecKkoil MOJIEIBIO, UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M MPUHITUIIBL
Ha OCHOBE aHajM3a YCJOBUS 3aJlaud BBIOMpATh (PU3MUYECKYIO MOJICIb,
BBUICISITh (PH3MUYCCKUE BEJIMYMHBI M (POPMYJIBI, HEOOXOIMMBIC JJIS e




peuieHus1, MPOBOAUTH PACYETHI U OLEHUBATH PCAJIBHOCTH MOJYYCHHOT'O
3HA4YCHUA (1)I/ISI/I‘-I€CKOﬁ BCJIIMYNHBI,

OK 02. Ucnonp3oBaTh
COBpPEMEHHEIE CPEICTBA
MIOUCKA, aHATIN3a U
HHTEPIIpETaINN
uHbOpMalNH, U
HHPOPMAIMOHHBIE
TEXHOJIOTUH JUTS
BBITTOJTHEHUS 3a/1a4
poheCcCHOHATEHOM
JeSITeTbHOCTH

B o6nacTu 1IeHHOCTH HAYYHOTO MO3HAHWS:

- c(OpPMHUPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHSA HayKHd M OOIIECTBEHHON MPAKTHKH,
OCHOBAaHHOTO Ha IHAaJOre KYyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHHE S3BIKOBOH M YHUTATENBCKOH KYyIbTYPHl Kak
CpeACTBa B3aMMOJICHCTBHS MEXKAY JIFOJABMU U TIO3HAHUS MUPA;

- OCO3HaHUE [IEHHOCTH HayYHOU JESITEeIbHOCTH, TOTOBHOCTh

Ognazgenue YHHBEPCATEHBIMHU yaeOHBIMHU MTO3HaBaTEIHLHBIMU
JICUCTBUSIMH:

B) paboTa ¢ HHpOpManuei:

- BJIaJeTh HAaBBIKAMH MOJY4YeHHA MH(OPMAIMK U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOATEBHO OCYIIECTBIIATh TIOHCK, aHamms,
CHCTEMAaTH3aIMI0 U HHTEPIPETANIO HH(POPMAIIMH PA3IHYHBIX BUAOB H
¢bopM TpeAcTaBIeHUS; CO3[aBaTb TEKCThl B Pa3IMUYHBIX ¢opmarax c
y9eTOM HazHaueHWsT HH(pOpManWy W MENEBOH ayAWTOpWH, BEIOHpas
ONTHUMANBHYIO (OPMY MPEACTABICHUS U BU3YAIU3allNH;

- OIICHMBATh JIOCTOBEPHOCTh, JISTUTUMHOCTh HH(pOpMAINH, €€
COOTBETCTBHUE ITPABOBBHIM U MOPATBEHO-3THIECKUM HOPMaM;

- WUCIOJIB30BaTh CpelCcTBAa WHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTWH B PEHNICHUH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U
OpPraHM3alMOHHBIX 3a/ady ¢ coOmoJeHneM TpeOOBaHUK JPTOHOMUKH,
TEXHUKH O€301aCHOCTH, TUTHEHEBI, PECypCOCOEpEKEHHUs, IPABOBBIX M
ITHYECKUX HOPM, HOPM HH(POPMAIIOHHOHN 6€301aCHOCTH;

-copMHUpOBaTh YMEHUS YYUTHIBATH TPAHUIBI IPUMEHEHUS U3yUCHHBIX
(GU3MUCCKUX MOJENeH: MaTrephanbHasi TOYKa, WHEPIHUAIbHAs CHCTEMa
oTcueTa, WJACaJIbHBIA Tra3; MOJENNW CTPOEHUS Tra3oB, XHUIKOCTEH U
TBEPIBIX TEJ, TOUCUHBIN IIEKTPUICCKUH 3apsi, siIepHas MOAETb aToMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO Si/Jpa P pelIeHUN PU3HUECKUX 3aj1au;

- cOopMHPOBaTH COOCTBEHHYO TIO3HIIMIO MO OTHOMICHUIO K (PU3NUECKOM
nHpOpPMAIMK, IONYyYaeMOH W3  Pa3HBIX  HCTOYHUKOB, YMETb
WCTIOJIH30BaTh IU(PPOBBIC TEXHOJOTUU JIJISl IOMCKA, CTPYKTYPHUPOBaHUS,
HHTEPIIPETAlMd W TIPEINCTAaBICHUS y4eOHOH W HayYHO-TIOMYJISIPHON
uHpOpMAlMK; PA3BUTh YMEHHUS KPUTHUYECKOTO aHalHM3a IMOJydyaeMon
rHpOpMAITIH

OK 03. [TnanupoBats u
peaIr30BBIBATH
cOOCTBEHHOE
npohecCHoHATEHOE U
JIMYHOCTHOE Pa3BHUTHE,
MIPEANPHHAMATEIBCKYTO
NesSTeTbHOCTD B
pohecCHOHATBHOM
cepe, UCTIOTH30BATH
3HaHMA 10 (UHAHCOBOI
TPaMOTHOCTH B
PA3IUYHBIX KU3HEHHBIX
CUTyalusAax

B o6nactu 1yXxoBHO-HPaBCTBEHHOTO BOCITUTAHUS:
--  c(hopMHPOBAaHHOCTHL  HPABCTBEHHOTO  CO3HAHHS, ATHYECKOTO
IIOBCACHHUS, CHOCO6HOCTL OLCHUBATH CI/ITyaL[I/IIO 158 HpI/IHI/IMaTb
OCO3HaHHBIC PEIICHUS, OPHEHTHPYICh Ha MOpPabHO-HPAaBCTBEHHBIE
HOPMBI U IICHHOCTH;
- OCO3HaHUE JIMYHOTO BKJIAJa B IOCTPOSHHUE YCTOMYUBOTO OYIYIIETO;
- OTBETCTBEHHOE OTHOIICHHE K CBOUM POAUTENSIM U (UIH) JIPYrUM
YJIeHAaM CEMbH, CO3J[aHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPHHSATHUS
IIEHHOCTECH CEMEHHOM KU3HU B COOTBETCTBHU C TPATUIMSIMH HApOJIOB
Poccuu;

OBJajieHre YHUBEPCATLHBIMU PETYJIATUBHBIMHU JICHCTBUSIMH:

a) CaMOOpraHU3aIus:
- CaMOCTOSITETIbHO OCYIIECTBIIATh TIO3HABATEIBHYIO JIEATEILHOCTD,
BBISIBJIATH IPOOJIEMBI, CTABUTh U (hOPMYJIMPOBATH COOCTBEHHBIC 331Ul B

- BIafeTh OCHOBHBIMH METOJAaMHM HAayYyHOTO  IIO3HAHMS,
UCTIONB3YEMBIMH B (M3HMKE: NPOBOJWTH NPSAMbIE W KOCBEHHBIE
n3MepeHus (U3UUECKUX BEIMYUH, BBIOMpas ONTHUMAJBHBIA CIIOCO0
M3MEpEHHs M HCIIONb3ys] W3BECTHBIE METOMBI OIEHKH MOTPEHIHOCTEH
U3MEpeHUH, TNPOBOAUTH HCCICAOBAHHE 3aBUCHUMOCTEH (DU3MUECKUX
BEJIMYMH C HCIONB30BAaHMEM TIPSIMBIX  HM3MEPEHUH, OOBSCHATH
MOIY4YEHHbIE PE3yJIbTaThl, UCIONb3Ys (U3MUECKUE TEOPUH, 3aKOHBI U
MOHATHA, W AENATh BHIBOIBI, COOMIONATH MpaBHia 0E30IacHOTO TpynAa
MU TIPOBEICHUHN HCCIIEN0BAaHUH B paMKaxX y4eOHOTo 3KCIICpHMEHTa U

y4eOHO-HCCIIEIOBATEIbCKON  JIEITENIbHOCTH  C  HCIIOJb30BaHUEM
UG POBBIX W3MEPHTENBHBIX  YCTPOMCTB U J1abopaTopHOTrO
obopymoBaHus; CHOPMHUPOBAHHOCTh MPEACTABICHUHA O METoIax

TIOJIYYCHUA HAYIHBIX aCTPOHOMUYCCKUX 3HAHUM




00pa30BaTeNbHON JEATETLHOCTH U )KM3HCHHBIX CUTYAIIUsX;
- CaMOCTOSATENIFHO COCTAaBIIITh IUIAH PELICHUs MPOOIEMBI C YY4eTOM
HUMEIONIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IPENOYTCHUH;
- TaBaTh OLEHKY HOBBIM CHUTYalHUsIM; CIIOCOOCTBOBATH (HOPMHUPOBAHHIO U
MPOSIBJICHUIO IIUPOKOW JpYIUIMM B Pa3HBIX OOJIACTAX 3HAHUH,
MTOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJbTYPHBIH YPOBCHB;
0) CaMOKOHTPOJIb:
WCTIONB30BaTh TPUEMBbI peICKCHH SIS OIICHKH CUTYaIllH, BhIOOpa
BEPHOIO peLIeHHUs; yMETh OLEHHBAaTh PHUCKM U CBOEBPEMEHHO
MPUHUAMATh PEUICHHUS 10 UX CHIKEHHIO; B) SMOIIMOHAILHBIA WHTEIIEKT,

Mpeanojaraonmid  cOPMUPOBAHHOCTh:  BHYTPCHHEH  MOTHBAIIWH,
BKJIIOYAIONIEH CTPEMJICHUE K JOCTHXKEHUIO LIEM U YCIEXy, ONTUMU3M,
VHUIIMATUBHOCTh, YMEHHE  JIeWCTBOBaTh, HWCXOJs M3  CBOUX
BO3MOXKHOCTEI;

- OSMIIATHH, BKIIOYAKONIEH CIOCOOHOCTh MOHMUMATH ASMOIMOHAIBHOE
COCTOSIHME  JIpyI'MX,  YYMUTbIBaTb  €ro  IpU  OCYLIECTBICHHUU
KOMMYHHUKaIIUH, CIOCOOHOCTH K COYYBCTBHUIO M CONEPEKUBAHUIO;

- COLIMATIBHBIX HaBBIKOB, BKIFOUAIOIMINX CIIOCOOHOCTH BEICTPAaNBaTh
OTHOILEHUS C APYTUMH JIIOAbMH, 3200TUThCS, IPOSIBJIATH HHTEPEC.

OK 04. DddexTuBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B KOJIJICKTHBE
M KOMaH[Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOATENIBHOCTH U
CaMOOIIPeAETICHNIO; OBJIaJIeHHE HaBbIKaMH Y4eOHO-UCCIeI0BaTEIbCKOM,
MIPOEKTHON U COLMATIBHON JESITENbHOCTH;

OBiajgeHne yHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMU AEHCTBUSIMU:

0) coBMeCTHas AEATEIBHOCTb!
- IIOHUMaTb M  HUCIOJb30BATH
WHAMBUIYaJIbHOHN paboThl;
- IpPUHUMAaTh LEJIU COBMECTHOM [JESATEIbHOCTH, OpPIaHU30BBIBATh U
KOOPAMHUPOBATh JNEHCTBUS IO €€ JOCTHKEHMIO: COCTaBIATH IUIaH
JIEUCTBUHN, pacnpenensiTb pojd C YYETOM MHEHUH Y4YaCTHUKOB
o0CyXImaTb  pe3yslbTaThl ~ COBMECTHOW  PabOTHI;  OCYIIECTBIATH
MO3UTHBHOE CTPAaTETHYECKOE IIOBEAECHUE B PpAa3IUYHBIX CUTyalusX,
MIPOSIBIISITH TBOPYECTBO M BOOOpakeHHE, OBITh HHUIINATHBHBIM

- KOOPIMHHUPOBATH U BBHINOJHATH pabOTy B YCIOBHSX PEajbHOTO,
BUPTYaIbHOTO M KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS;

OBajeHre YHUBEPCAILHBIMU PETYJIATUBHBIMU AEHCTBUAMM:

I') IpUHATHE ce0sl U IPYTUX JIIOJCH:
- IPUHUMaThb MOTUBBl M apryMeHThl APYrMX JIIOJEH Ipu aHamuse
PE3YIbTATOB AEATEIILHOCTY;

MpPEeUMYyIIecTBa KOMaHIHOW U

- OBJIAACTH YMCHUIMHU pa60TaT1> B Ipynme C BBIIIOJIHEHHUEM pa3JIMYHbIX
COIMANIBHBIX POJICH, IUIAaHUPOBAaTh pPaOOTy TPYIIBI, PANUOHAIEHO
pacnopenesith ACATCIbHOCTL B HECTAHAAPTHBIX CHUTyalUAX, aJCKBAaTHO
OLICHWBATh BKJAJ KaXIOTO W3 YYaCTHUKOB TPYNIBl B peIICHHE
paccMaTpuBaeMoil mpooIeMbl

OK 05. OcymecTBasiTh
YCTHYIO M TUCBMEHHYIO

B oOnacTi 3CTETHYECKOT0 BOCIIMTAHUS
- OCTCTUYCCKOC OTHOIICHHUEC K MUPY, BKIIIOYas 5CTCTUKY 6I)ITa, HAay4JHOI'O

- chopMupoBaTh yMEHHUS pACIO3HaBaTh (PHU3MUYECKUE SIBICHHSA
(mpomeccel) W OOBSICHATH HMX Ha OCHOBE W3YYCHHBIX 3aKOHOB:




KOMMyHI/IKa]_II/HO Ha
roCyIapCTBEHHOM
s13p1ke Poccuiickoi
®denepaluu ¢ y4eToM
ocoOeHHOCTEeH
COLMAILHOTO U
KYJIBTYPHOTO
KOHTEKCTA

W TEXHUYECKOTO TBOPYECTBA,
OTHOIIICHUH;
- CMIOCOOHOCTh BOCIIPUHUMATD pa3jIMyHbIe BUIBI UCKYCCTBA, TPAAUIUH U
TBOPYECTBO CBOETO M JPYTUX HAapOJOB, OUIYIaTh 3MOLMOHAIBEHOE
BO3/ICIICTBUE UCKYCCTBA;
- yOeXIEHHOCTh B 3HAYMMOCTH JJIs JIMYHOCTH W  OOIIecTBa
OTEUYECTBEHHOTO M MHPOBOTO HCKYCCTBA, JTHUYECKUX KYJIBTYPHBIX
TpaAULIMM U HAPOJHOTO TBOPUECTBA;
- TOTOBHOCTh K CaMOBBIDQKECHHIO B pa3HbIX BHJAX HCKYCCTBA,
CTpEeMJICHHE MPOSBIIATH Ka4eCTBA TBOPUYECKOW JIMYHOCTH;

OBnasieHre yHUBEPCATLHBIMI KOMMYHHUKATHUBHBIMU JICHCTBHUSIMH:

a) obIIeHue:
- OCYIIECTBJIATh KOMMYHHUKAITUH BO BCEX cepax KU3HH;
- pacro3HaBaTh HEBEPOAIBHBIE CPENICTBA OOIICHHS, IOHUMATh 3HAUCHHE
COIMATBHBIX 3HAKOB, pACMO3HABATh MPEINOCHUTKA KOH(IUKTHBIX
CUTyalluii W CMsIr4ath KOH(DIUKTHI, pa3BepHYTO W JIOTUYHO H3JIaraTh
CBOIO TOYKY 3PEHUSI C MCIIOIH30BAHUEM SI3BIKOBBIX CPEJICTB

criopTta, Tpylna © OOIIEeCTBEHHBIX

PaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJHMHEHHOE IBHXKCHUE,
CBOOOJHOE TAJCHUE TeN, IBIDKCHHE 110 OKPYXKHOCTH, WHEPIHS,
B3aHMOJICHICTBUE TeJl, KojeOaTeIbHOe IBIKEHUE, PE30HAHC, BOJIHOBOE
nBwkenue; nudys3usi, 6pOyHOBCKOE JBHKECHUE, CTPOCHUE YKHIKOCTCH 1
TBEPJBIX TEJ, H3MECHCHHE 00beMa TeN MpU HarpeBaHUU (OXJIaXKICHHH),
TEIJIOBOC  pPaBHOBECHE, WCIapeHHe, KOHJICHCAIMs, IUIaBJIICHUE,
KpHUCTAIUTA3AIMs, KHIICHHE, BJIAXHOCTh BO3/IyXa, CBA3b CpenHel
KUHETUYECKOW SHEPTUU TEIUIOBOTO ABKKCHHUS MOJIEKYJN C aOCOIIOTHOM
TEMITEpaTypoi, TOBBIIICHHE AaBICHUS Ta3a NpPH €r0 HarpeBaHUH B
3aKpPBHITOM COCYZIE, CBS3b MEXAy IapaMeTpaMu COCTOSHHUS ra3a B
u30mporieccax;  DICKTPH3amWs  TelN, B3aUMOJCHCTBHE  3apsioB,
HarpeBaHHE IPOBOJHHMKA C TOKOM, B3aUMOJICHCTBHE MAarHUTOB,
QJICKTPOMAarHuTHasd WHIAYKIIUA, HeﬁCTBHC MAargamuTHOI'O I0JIA Ha
NPOBOAHUK C TOKOM U MABIDKYIIMICS 3apsij, SJIEKTPOMAarHUTHEIC
KoJseOaHWsI W BOJHBIL, TPSIMOJMHEHHOE paclpoCTpaHCHHE CBETa,
OTpakeHHe, IpeToMIeHUE, HHTepdepeHINs, TUPPAKIHS U TOSIPU3ALIHS
CBETa, AUCIIEpCHs CBeTa; POoTOAIeKTpUUeCcKUi S (DeKT.

OK 07. ConeicTBOBaThH
COXPaHEHHIO
OKpYXaloIlei cpeapl,
pecypcocOepekeHuro,
IPUMCHATH 3HAHHUS 00
W3MEHEHNH KINMaTa,

B o6macTr 3K0IOTHIECKOT0 BOCTIMTAHNS:
- ¢(hOpMUPOBAHHOCTH SKOJIOTUYECKON KYJIbTYpPBI, TIOHUMaHUE BIUSHUSI
COIMAIBHO-?KOHOMUYECKMX TPOIIECCOB HAa COCTOSIHUE MPUPOIHON U
COLMAIbHON Cpeflbl, 0CO3HAHME IIT00ATBLHOTO XapaKTepa SKOJIOTHIECKUX
mpobiem;
- IUIAHUPOBAHUE M OCYLIECTBIICHUE NEWCTBUI B OKPYKAOLIEH Cpene Ha

- chopmupoBaTh yMEHHS NPUMEHATH IIOJyYCHHBIC 3HAHHUS LIS
OOBSICHEHHUS YCIIOBUH MpoTeKaHusa (U3NUECKUX SBICHHHA B MPUPOIE U
JUIS TIPUHSTHS TMPAKTHYECKUX PEIICHWH B IMOBCEIHEBHOW JKWU3HU IS
obecrieueHusi 0E30MACHOCTH TIPH OOpaIIeHUN ¢ OBITOBEIMHU TIprOOpaMu
U TEXHUYECKUMHU YCTPOICTBaMH, COXPAHEHHS 37I0POBbS U COOJIIOICHHS
HOPM JKOJOTHYECKOTO TIOBEICHHS B OKpY’)KaloIIeH cpele; MOHMMaHHe

MPUHIUIBI OCHOBE 3HaHMS LieJiell YCTOMUMBOro pa3BUTHS YEJIOBEYECTBA, aKTUBHOE | HEOOXOAUMOCTH MPUMEHEHUS JOCTIDKCHUIN (DM3UKH M TEXHOJIOTUH AT
OepexITMBOro HETIpUSTHE NEHCTBUI, NPHHOCAIINX BpPEX OKPY’KAfoIIeH cpelie, YMEHHE | PalOHAIFHOTO IPHPOAONOIb30BAHIS

IIPOU3BOACTBA, MPOTHO3UPOBAaTh  HEONArONPUSITHBIE  HKOJOTMYECKUE  IOCIEACTBUS

3¢ HeKTUBHO MPeANPUHAMAEMBIX AEHCTBUH, IPEIOTBPAILATh UX;

JeHCTBOBATH B - pacIIMpeHHe OMbITa AeITeIbHOCTH 3KOJIOTHIECKO HAlPaBICHHOCTH;

Ype3BbIYalHBIX - OBJIaJICHNE HABBIKAMHU Y4e€OHO-UCCIIEI0BATEIBCKOI, MPOEKTHOMN U

CHUTYaIHsAX COIMAIFHOM AESTENFHOCTH

IIK 1.5. BeimoassTh
00paboTKy neraneit Ha
TOKapHBIX CTAHKAX C
MIPOrPaMMHBIM
YIpaBIICHUEM C

coboieHneM TpeOoBaHUi

K Ka4€CTBY B

COOTBCTCTBHUHU C 3aJJaHUEM

U TEXHUYECKOH
JIOKYMEHTAIUEN.

- TpUHUMATh UEIW COBMECTHOM JeSTeNbHOCTH, OPraHU30BBIBATH H
KOOpAMHUPOBATh JACHCTBUS IO €€ JOCTHKEHMIO: COCTaBIATH IUIaH
JNEeHUCTBUH, pacnpelensiTh pojid C Y4eTOM MHEHHH yYacTHHKOB
00CyXIIaTh pe3yIbTaThl COBMECTHOH padOTHI;

- OBJIaJIeTh YMEHUsIMH paboTaTh B TPYIIE C BBHIIOJHEHHEM Pa3IMYHbBIX
COIMATIBHBIX POJICH, IUTaHHUPOBaTH pabOTy TPYMIBI, PANMOHAIEHO
pacnpenensaTh AesITeIbHOCTh B HECTaHAAPTHBIX CUTYalUsX, aJeKBAaTHO
OIICHUBATh BKJAJl KAXJIOTO W3 YYAaCTHHKOB TPYNIBl B pEIICHHUE
paccMaTpuBaeMOi IPOOIEMEI







1. Crpykrypa u comep:kanue 001eo0pa3oBaTe/ibHON THCHHILTHHbI

2.1 O0beM IMCHUIIMHBI U BUAbI Y4eOHO# padoThI

Bup yueonoii O0neM B
padoThbI yacax
O0bem o00pa3oBaTeIbHON POrpaMMBbl 194
AUCHHUILINHBI

1. OcHoBHOE coep:xaHmne 148
BT. 4.:
TEOPETUUECKOE 3aHSITHE 68
abopaTOpPHBIE 3aHATHS 80
KOHTPOJIbHBIE pabOThI 12
CamocrosiTenbHas padoTa 34
B Tom uncie nHAMBUAYANIbHBIN IPOEKT 30
IIpome:xxyTouHasi arrecTanus (3K3aMeH) 12




2.2. TemaTnueckuii IjIaH " CoACpRAHNEC TUCHUIIJIMHBI «Puzuka»

anepzuu. Pabota cuiel TsDKECTH U cuilbl ynpyroctd. KoncepsaTuBHble cuitbl. [Ipumenenue 3axonoe coxpanenus.
Hcmonb3oBaHne 3aKOHOB MEXaHUKH ISl OOBACHEHMS JBIDKCHUS HEOCSCHBIX TeNl M JUIS Pa3BHTHS KOCMHYECKHX
UCCIIE/I0OBaHUM, TPaHUIbl NPUMEHUMOCTH KllacCUUecKol MeXaHUKU. [Ipakmuueckoe npumeHenue ¢puzuueckux

HanMmeHnoBan Coaep:xanue yueGHOro MaTepHaJia, JJadopaTopHble H NPAKTHYECKUE 3aHATHS Oobem Ooumue u
He pa3jejioB H TeM 4YacoB |mpodeccuoHaTbHbIE
KOMIIeTeHIH
"
1 2 3 4
BBenenne. Coaep:xanue y4eOHOro MaTepuaJa: 2 OK 03
®usnka 1 MeTobl| Ousnka — (QyHIAMEHTANBHAS HayKa O MPHPoje. EcTecTBEHHO-HAYYHbIH METO TIO3HAHUS, €T0 BO3ZMOKHOCTH | OK 05
Hay4YHOro TPaHMIIBI TPUMEHUMOCTHA. OKCIIEPUMEHT U TEOpus B TIPOIECCe TMO3HAaHWS MPHPOAbl. MoaenupoBaHue
MO3HaAHNUA ¢usHUecKkux SBICHUI M TpoleccoB. Ponb SKCHepHMMEHTa M TEOPUM B MPOLECCe IO3HAHMS IPUPOJIBL
Ouznyeckas BenuunHa. Du3Hueckue 3aKoHBL. ['paHUIBI MPUMEHUMOCTH (HU3MUYECKUX 3aKOHOB U TEOpHIl.
[punuun coorBerctBus. I[loHsATue o Qusnueckoil kaptuHe wmupa. llorpemHOCTH U3MEpPEeHUH (UINUECKUX
BEJIMYUH. 3HaueHnue ¢puzuku npu oceoenuu npogeccuit CI10
Paznea 1. Mexanuka 6 OK 01
Tema 1.1 Coaep:xanue yueOHOro MaTepuasa: 2 OK 02
OcHoBbI MexaHnueckoe JBWXXEHME M €ro Buibl. MarepuanbHas Touka. CkaiapHble U GeKmopHvle huzuyecKkue OK 04
KHHEMATHKH eenuuunpl. OTHOCUTEIIBHOCTh MEXaHWYeCKOTo aBrkeHus. Cucrema otcyera. [IpUHINIT OTHOCHUTENHHOCTH OK 05
lamunes. CrnocoObl omucanus nBwkeHus. Tpaektopusa. Ilyts. [lepememienue. PaBHOMEpHOE TIpSIMOTUHEHHOE OK 07
nBukeHne. CKoOpocThb. YpaBHEHHE JBUKECHUS. MTHOBEHHass M CpeAHAA CKOpPOCTH. Yckopenue. [Ipsamonuneitnoe MK 2.5.
JIBUKEHUE C TIOCTOSHHBIM YCKOpeHueM. J[IBH)KeHHE C TOCTOSHHBIM YCKOPEHHEM CBOOOJHOIO MaJeHUs.
PaBHOMEpHOE [BHXEHHE TOYKH [0 OKPY)KHOCTH, YIJIOBasg CKOpPOCTh. LIeHTpocTpeMHUTeNbHOE YCKOpEHUE.
KunemaTrka abCcoJIIOTHO TBEPIOTO TeNa
Tema 1.2 Conep:xanne y4eOHOro MaTepuasa: 2
OCHOBBI OcHoBHas 3amada nuHamuku. Cuna. Macca. 3akonsl mexanuku HetoroHa. Cunel B mpupoje. Cuna TspKecTH U
AUHAMHKH CHJIa BCEMUPHOTO TSATOTCHUS. 3aKOH BCEMHPHOTO TATOTeHUs. [lepBas kocMuieckass CKOpOCTh. JIBIKEHHE TUIaHET
n maneix Ten ComHeuHo cuctemsl. Bec.
Hesecomocts. Cuitbl ynipyroctu. Cunel mpenus
Tema 1.3 Coaep:xkanne y4e0HOr0o MaTepuaJa: 2
3akoHbI Nmnynbse tena. Mmmysnbe cuimbl. 3aKOH COXpaHEHHsI MMITyJibca. PeakTuBHOE IBMXeHUe. Mexanuueckasn
COXpaHeHUsI B | paboma u mowinocms. Kunemuueckas snepeus. Ilomenyuanvhan snepeus. 3aKOH COXPAHEHUS MEXAHUUECKOTL
MeXaHHKe




3HAHUIL 6 NOBCEOHEGHOU  JCU3HU O  UCHONL30GAHUA NPOCHMBIX MEXAHU3MO8, UHCHPYMEHMOS,
MPAHCROPMHBIX CPEOCmE

Pewenue 3a0au c npogheccuonanvnoili nanpaeneHHocmayio no pazoeny «Mexanukay

Pazgen 2. MonekyJsipHast pu3uKa U TEpMOANHAMHKA

Tema 2.1 Cojep:kanue y4eOHOro MaTepuaJia:

OcHOBBI OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIpHO-KMHETHYEeCKOM Teopun. Pasmepbl M Macca MOJIEKYJd M aTOMOB.
MOJEKYJIAPHO- | BpoyHoBckoe aBikeHHe. CHIIBI M 3HEPrusi MEXMOJIEKYJIApHOro B3auMojaehcTBUs. CTpoeHue ra3o00pa3HbIX,
KHHeTHYeCKOH | yynxux u TBepawIx Ten. MneanbHsiit ras. JlaBnenue raza. OCHOBHOE YpaBHEHHE MOJEKY/ISPHO-KHHETHUECKOIR

Teopun Teopur razoB. Temmeparypa u ee u3MepeHHE. AGCOMOTHBIN HyJb TemmepaTypsl. TepMoaMHAMMYECKas MIKana

TemnepaTypbl. Temneparypa 3Be3l. CKOpOCTH IBHXEHHA MOJEKYJI U UX U3MEpEHHUE. YpaeHeHnue coCmoaHusA
uoeanwvhozo 2aza. Vzomnporecce n ux rpapuxu. I azosvie 3akonsl. Monapnasn 2a306as nocmoannasn
Pewenue 3a0au ¢ npogpeccuonanbhoil HANPAGIEHHOCMbIO
W3 nux naboparopHsblie 3ansiTHs: V3yueHue 0QHOIO U3 U30IPOLECCOB
Tema 2.2 Conepskanue yueOHOro MaTepuaJja:
OcHoBBI BuyTpeHHss sHeprusi cucteMbl. BHyTpeHHSs HEprusl uieanbHoro rasa. Paboma u mennoma xax gpopmot
TEPMOIUHAMUKH | hepedauu snepzuu. Tennoemxocms. Yoenvnasa mennoemkocmp. KonudecTBo TEMIOTHL. Ypasnenue menio6ozo
oananca. TlepBoe Hayao TEPMOJMHAMUKH. ArabaTHBIN Tporecc. Bropoe Havano TepmomuHamukw. Ilpunyun
oelicmeuss mennoeoii mawiunvl. Tennoevie oseuzamenu. KII/[ mennoseozo oeuzamens. XonoounvHovle
Mmawunpl. OXpaHa IPUPOIB
Pewenue 3a0au c npogpeccuonanbHoli HaAnPAIEHHOCMbIO

Tema 2.3 Conep:xaHue y4e0HOro MaTepuasia:

ArperaTtHbie Ucnapenne u koHaeHcanusi. HacelmeHHBIM Tap M €ro cBoWcTBa. AfOconwomuas u OmMHOCUMENbHAA
COCTOSITHUHA enadxcnocme 6030yxa. IIpuOOpPHI IS ONpeeNieH s BIaKHOCTH BO3ayxa. Toduka pockl. Kunenue. 3aBUCHMOCTD
BCHICCTBA U TEMIIepaTypsl KWIIEHHS OT naBieHus. Kpurnueckoe cocrossHue BemectBa. Ilepezpemoiii nap u e2o

¢azoBbie UCNONb306aHUE 6 MeXHUKe. XaPAKTEPUCTHKA KUIKOTO COCTOSIHUA BenlecTBa. [I0BEpXHOCTHBIN CIOW KHIKOCTH.

nepexoabl | DHeprusi MOBEPXHOCTHOTO ciost. bkanii nopsaok. Iloeepxnocmnoe namsoicenue. Cmauueanue. Henenusn na

Zpanuye xHcuokocmu ¢ meepovim menom. KanwjuiapHble sIBIEHUS. XapaKTePUCTUKA TBEPAOrO COCTOSHUS
BemecTBa. Kpucrammmueckue u amopdHbIe Tena. YIpyrue cBOWCTBa TBEpAbIX Tel. 3akoH I'yka. MexaHmueckue
cBOlcTBa TBepAbIX Ten. [lmactuueckast (ocrarouHas) aedopmauus. Tennoeoe pacwupenue meepovix men u
acuokocmeil. Korgppuuyuenm nuneitnozo pacwiupenus. Korgppuyuenm o06vémnozo pacwiupenusn. Yuem
pacuiupenus 6 mexnuke. Ilnagnenue. Yoenvnaa mennoma nnaenenus. Kpucrammzauus. Ilpakmuueckoe
npumMeHenue 8 N06CEeOHEBHONl HCU3HU PUUUECKUX 3HAHUTL 0 C6OIICMEAX 24308, HCUOKOCMETl U MEePOblIX meil

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
MK 2.5.




Pewenue 3a0au ¢ npogheccuonanbHoll HaANPAGIEeHHOCHbIO

N3 nux nabopaTopHblie 3aHATHSA: Onpedesienue 61a)xcHocCmu 030yxad.
Onpeoenenue koI uuuenma nogepXHOCMHO20 HAMANCEHUS HCUOKOCHU

KonTpoabHas padora Nel «MonekyssipHas QU3HKa H TSPMOJIHHAMHKAY

Paznen 3. DuekTpoguHamMuka

60

Tema 3.1
DJIeKTpUYecK
oe moJe

Conep:xxanue y4eOHOT0 MaTepuasa:

dnexkmpuueckue 3apa0vl. DNEMEHTAPHBIN IIEKTPUUECKU 3apsll. 3aKkon coxpanenua 3apaa. 3axkoun Kynona.
DnexTpuyeckas IOCTOSHHAA. ODIEKTpudeckoe Toje. HanpsykeHHOCTh 3NeKTpUYeckoro mossd.  [IpuHiun
cynepnosunuu nonedl. IIpoéoonuku 6 Inekmpuueckom none. [lurieKmpuku 6 INEKMPUUECKOM RoJe.
Honapuszayua ournexmpukos. Pabora cun snekTpocratudeckoro nois. [lotenuuan. Paznocms nomenuuanos.
Céa3b MexHcOy HANPANCEHHOCHBIO U PAZHOCMBIO HOMEHUUATIO8 INEKMPUUYECKO20 NOAA. DNeKMpPOoeMKOCHb.
Eounuuywvt  anexmpoemxkocmu. Konoencamopwvl. Coedunenue KoHOeHcamopoe 6 oOamapero. IHepzus
3apANHCEHHO20 KOHOeHCamopa. JHeprus 31eKTpudeckoro nojis. Ilpumenenue kondencamopos

Pewenue 3a0au ¢ npogheccuonanbHoll HANPaAeIeHHOCHbIO

W3 Hux JadopaTopHble 3aHATHS: Onpedenenue I1eKMPUeckoil eMKOCMU KOHOEHCamopos

Tema 3.2
3aKkoHbI
MOCTOSIHHOT'O0 TOKA

Conep:xxanue y4eGHOT0 MaTepuaJia:

YcnoBusi, HeOOXOUMBIE JUII BOSHUKHOBEHHS M TIOJICPKAaHUS DIIEKTpUUYECKOro Toka. Cujla TOKa U MIOTHOCTH)
TOKa. 3akon Oma 0na yuacmka yenu. 3a6UCUMOCHY INEKMPUUECKO20 CORPOMUGTICHUA OM Mamepuanda, 0JIuHbl
U N0Wa0U RONEPeYHO20 ceuerus RPOBOOHUKA. 3A6UCUMOCHLL ITIEKMPUUECKOZ0 CONPOMUGIEHUA NPOEOOHUKO8
om memnepamypul. Temnepamypuoiii Kkorgppuuyuenm conpomuenenusn. Ceepxnposooumocms. Paboma u
MowHOCIMb nocmoannozo moka. Tennoeoe Oeiicmeue moka. 3axon /[coyna—/lenya. Inexmpoosusicywiasn
cuna ucmouynuxka mokxa. 3akon Oma 0nsa noanou wuyenu. Inexmpuueckue uenu. Ilapannenvnoe u
nocnedosamenvnoe coedunenue npoeoonurkos. 3axonvt Kupxzopa ona y3zna. Coedunenue ucmouyHukos
INIeKmpuUYecKoil Inepzuu 8 bamapero

18

Pewenue 3a0au c npogheccuonanbnoli HanpasIeHHOCMbIO

N3 Hux nabopaTopHble 3aHATHS: Onpedenenue y0enbnozo CONpoOmueienus npoeooOHUKA.

Onpeoenenue mepmuueckozo kKoIgppuyuenma conpomuenenus meou. Himepenue 3I/C u enympennezo
CONPOMUGNEHUA UCMOYHUKA moKa. H3yuenue 3aKOH06 nOCNe006amenvHOZ0 U NAPAINETbHO20 COEOUHEHUT]
nposoonuxos. Hccneooeanue 3a6Ucumocmuy MOWHOCMU J1AMAbL HAKATUGAHUA OM HANPANCEHUS HA €€ IDIAMIX.
Onpeoenenue KIIJ[ anexmponnumku

16

KonrpoabHas pa6oTa Ne2 «DnekTpuieckoe mosie. 3aKOHbI TOCTOSTHHOTO TOKa»

Tema 3.3
DJIeKTPUYecK

Conep:xaHue y4eGHOro MaTepuaJa:

OnexkTpudeckuil TOK B MeTalJax, B 3JICKTPONUTAX, ra3ax, B BaKyyMe. Inekmponus. 3aKOH 31eKmpoau3a

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1




Wil TOK B Dapadesn. Inekmpoxumuyeckuil IKeueanrenm. Buowt cazosvix paspsados. TepmosnexktponHas smuccus. [lnasma.
Pa3JIM4YHbIX Dnexkmpuueckuii mok 6 noaynpoeoonukax. COOCTBeHHass W TIPHIMECHas NPOBOAMMOCTH. P-n mepexom.
cpeaax Ilpumenenue nonynposoonuxos. Ilonynpoeoonukoesie npudopol
Pewenue 3a0au c npogpeccuonanbHoli HANPAIEHHOCMbIO
N3 nux nabopatopuble 3aHATHS: Onpedenenue 31eKMpoOXUMUIECcKo20 IKGUGATIEHMA Medu 8
Tema 3.4 Coaep:xkanue y4eOHOT0 MaTepuaJa:
MaruuTH BekTop MHIYKIMM MarHUTHOTO Mojisi. HampshkeHHOCTh MarHUTHOTO Mojisl. JlelicTBME MarHWTHOIO TOJIA Ha
oe moJjie MIPSIMOJIMHENHBIA MPOBOJHUK C TOKOM. BzaumopeiictBue TokoB. Cuna Amnepa. Ilpumenenue cunwvi Amnepa.
MarnuTHbIi IoTOK. PaboTa 1no nepemenenuo NpoBOJAHUKA C TOKOM B MarHUTHOM moje. JlelcTBUE MarHUTHOTO
noyis Ha ABwxkymmiics 3apan. Cuna Jlopenua. Ilpumenenue cunvl Jlopenya. Onpenenenre yaelnbHOTO 3apsa.
Maznummnwie ceoticmea eeujecmea. Maznumnan nponuyaemocms. CoaHEUHas] aKTUBHOCTb U €€ BIMSHUE Ha
3emito. MarHuTHBIE OypH
Pewenue 3a0au ¢ npogheccuonanbroil HANPAGIEHHOCMBIO
Tema 3.5 Copepxanue yueOHOro MaTepuaJia: 14
dJiekTpomar Asnenue 3Inexkmpomaznumnoit undykyuu. IlpaBuno Jlenma. 3aKOH AJIEKTPOMArHWUTHOW WHIYKITUH.
HHUTHAsA Buxpesoe rnexmpuuecxkoe none. JJIC MHIyKUMU B JBWXYIIUXCS NPOBOJHUKAX. Aenenue camoundykyuu.
HHIYKIHSA Huoykmuenocms. Iuepeus MAZHUMHO20 ROJIA MOKA.
B3anMocCBs3b 2JIEKTPHUYECKUX U MATHUTHBIX NOJIeH. DIEKTPOMarHUTHOE MOJIe
Pewenue 3a0au ¢ npogpeccuonanbhoil HANPAGIEHHOCMbIO
N3 nux nabdopatopublie 3aHATHS: H3yueHue s61eHUA I1eKMPOMACHUMHOU UHOYKUUU 14
KonTpoabnas padora Ne3 «MarHuTHoe moJie. DNeKTpOMarHuTHasi MHIYKIWSD) 2
Pa3nen 4. Kosiebanus u BOJIHBI 18
Tema 4.1 Conep:kanue y4eGHOro MaTepuasa; 2 OK 01
Mexauuveck | KonebarenbHoe aBmxkeHue. I'apMonudeckue konebanus. CBoOGOIHbIE MeXaHUUeCKHE Kojebanus. IIpeBpaiieHue OK 02
ue SHEPTUH TIPH KoJeOaTenbHOM IBIDKCHHH. CBOOOIHEIC 3aTyXaroIie MeXaHMUecKe Koebanmst. MareMaTHaecKuii OK 04
KoJIe0anus u MasTHUK. [IpyKUHHBIA MasTHUK. BEIHYKIeHHbIC MeXaHH4YeCKue Koiebanus. Pe3oHaHc. OK 05
BOJIHEI Ilonepeunsle ¥ MNpPOJOIbHBIE BOJHBI. XapaKTEPUCTUKHM BOJIHBL. 3BYKOBBIE BOJHBI. YJBTPa3ByK M €ro 1_?15202
MIpUMEHEHHe
Tema 4.2 Conep:kanne yae6HOro MaTepuasa: 14
dJiekTpomar CBobosHbIe 3JeKTpOMarHuTHeIe Kosebanud. IlpeBpaiieHue sHepruu B KoseOaTeabHOM KoHType. Dopmyiia
HUTHBIC Tomcona. 3aryxarolnime JJIEKTPOMArHWTHBIC KoyieOaHus. ['eHeparop He3aTyXarolluX 3JCKTPOMArHUTHBIX

KO0JIe0aHuA M

KoneOannil. BriHyXneHHsle anekrpuueckue kosebanus. Ilepemennviii mok. I'enepamop nepemennozo moka.




BOJIHBI

EmKkocmnoe u undykmuenoe conpomueienus nepemennozo moxka. Akmuenoe conpomuenenue. 3akon Oma ons
INNeKmpuUUecKkoil uenu nepemennozo moka. Paboma u mowgnocmv nepemennozo moka. Pe3onaunc @
anexmpuueckou yenu. Tpancpopmamopot. Toku evicokoii wacmomsut. Ilonyuenue, nepeoaua u pacnpeoenenue
IeKmpoIHepzuu. DINCKTPOMATHUTHOE TMOJIe KaK 0COOBIA BHJ MaTepHH. JEKTPOMArHUTHBIC BOJIHBL. CBOHCTBA
AJICKTPOMArHUTHBHIX BOJH. BuOpatop ['epma. OTKpBITBIH  KojJeOaTenbHBIH KOHTYp. M300pereHHme pajwio
A.C. TlonosbiM. Ilonarue o paguocsssu. [lpunnun paguocssasu. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH

Pewenue 3a0au ¢ npoghpeccuonanbHoil HANPAGIEHHOCMBIO

N3 nux naboparopHsblie 3ausitus: H3yuenue pabomol mpancgopmamopa

12

KonTpoabHas pa6ota Ne 4 «KonebGaHus U BOJTHBI»

Pazgen 5. Onruka

18

Tema 5.1

Copnep:xanue y4eGHOro MaTepuaJa:

IIpupona
cBeTa

Toueunslif uCTOUHUK cBeTa. CKOPOCTh PACIPOCTPAHEHUsI CBETA. 3aKOHBI OTPAXKEHUSI U NMPEIOMIICHHS CBETA.
Conneunsle u TyHHbIe 3aTMeHUs. [Ipuanun [roiirenca. [lonnoe orpaxkenue. Jlunzel. [locTpoenue nzodpaxxeHus B
nuH3ax. @opMyna TOHKOW NHMH3BL. YBenndeHWe JHMH3BI. [J1a3 kak onrHdeckas cucreMa. OnrTHyeckue MpHOOPEI.
Teneckonsl. Cuna céema. Océewiénnocmp. 3aKoHbl 0C6eUIEHHOCMU

Pewenue 3a0au ¢ npogheccuonanbhoil HANPAGIEHHOCMBIO

W3 nux ﬂaﬁopaTopHue 3AaHATUA: OHpe}leJICHI/IC TMOKa3aTeJid NpCJIOMIICHUS CTCKIIA

OK 01
OK 02
OK 04
OK 05
MK 2.5.

Tema 5.2
BoJiHoBbIe
CBOICTBA CBeTa

Copepxanue y4eOHOro MaTepuaJa:

Wutepdepennus ceera. KorepeHTHOCTH CBETOBBIX Nyueil. MHTepdepeHIrs B TOHKUX MJICHKAX.
Konbua Herotona. Mcnosnb3oBanue uHTepdepeHuMH B Hayke M TexHHKe. Judpakuus cera.
Judpaxius Ha menu B MapajuieibHbIX Jtydax. Audpakiuonnas pemerka. [lonstue o roigorpadum.
[Tonspuzanus nonepeunslx BonH. [lonsapusanus ceera. [[BoiiHoe myuenpenomiuenue. Ilonspons.
Hucnepcuss cBera. Buael wusnyuenuil. Bunel cnexktpoB. Crnektpel ucnyckaHusi. CHekTpsl
noryomenus. CnekTpanbHblii  aHanu3. CHekTpalibHble Kiacchl 3Be3[. YIbTpadHuoIeTOBOE
u3nyuenue. MadpakpacHoe mzinydenune. PentreHoBckue nmyun. Mx mpupona u cBoiictea. Illkana
JIEKTPOMATrHUTHBIX M3TYYCHUH

N3 uux gaaGopatopHble 3aHaTusi: OmnpenereHue IMHBI CBETOBOW BOJHBI C TOMOIIBIO
T paKIMOHHON perieTk. HabnioneHre CrIomHoro 1 JIMHEHYaToro CeKTpoB

KonrtpoabHnas padora Ne 5 «Onruxa»

[\

Tema 5.3
CrnennanabHasi

JIBrxkeHne co CKOpocThio cBeTa. IlocTynaTsl TEOpHHM OTHOCUTENIBHOCTH U CIEACTBUS M3 HHUX. IHBapHaHTHOCTH,
MOJIYJIsSI CKOPOCTH CBETa B BaKyyme. DHeprusi mokos. CBsi3b Macchl M SHEPTHH CBOOOJHOM YaCTHIIBI. DJIEMEHTHI




Teopus PETMSTUBUCTCKOM THHAMUKH
OTHOCHTEJbHOCTH
Paznen 6. KBantoBas ¢pusuka 12
Tema 6.1 Conep:xanne y4eOHOro MmaTepuaJa: 4 OK 01
KsanroBas KsanToBass rtumore3a Ilnanka. TemmoBoe w3mydenne. KopnyckynsipHO-BONHOBOW myanu3m. DOTOHEL OK 02
OonTHKA l'umote3a nme bBpoiinsg o BoOJMHOBBIX cBoiicTBax dacTtuil. COOTHOIIEHWE HeompeaereHHocTed [ eiizenOepra. OK 04
Japiienue cBera. Xumuueckoe aericteue cBera. Ombitel [1.H. JleGenea u H.U. BaBunoBa. @omosghghexm. OK 05
Ypasnenue Ditnwumeinina ona gomorppexma. Buewnuit gpomornexkmpuueckuii rpghexm. Buympennuii OK 07
pomorppexm. Tunwt pomornemenmos. llpumenenue pomorghgpexma 1K 2.5.
Tema 6.2 Coaep:xanne y4eOHOro MatepuaJia: 6
Puznka aToma Pa3BuTHe B3rISIIOB Ha CTpoeHHE BemecTBa. Mojenu CTPOEHUsS aTOMHOTO sjipa. 3aKOHOMEPHOCTH B
U aTOMHOI'0 AAPA | aTOMHBIX CIEKTpax Bojopoja. SnmepHas mojenb atoma. OmbiTel O. Pesepdopma. Monenb aToMa Boopojia mo
H. Bopy. KBanToBbIe nocrynatsl bopa. Jlazepsi. PanuoakTHBHOCTb. 3aKkOH  paZMOAaKTHBHOIO  pacnaja.
PanuoaktuHble npeBpanienns. CrocoObl HAOIIOIESHUS ¥ PETUCTPAIIUH 3apsDKeHHBIX YacTull. D¢ ekt BaBuinosa
— Uepenkoa. CtpoeHue atomMHoro sapa. JedexT macchl, SHEprusl CBSI3M M YCTOHYHMBOCTh ATOMHBIX SJED.
SAnepusie peakiuu. fAdepnasa Inepzemuxa. DHEPTEeTHUECKUM BBIXOA SIIEPHBIX peakiuil. VckyccTBeHHas
paanoakTUBHOCTh. JleneHue Tsokensix siaep. Llemnas simepHas peakuus. Ympapisemasl LeMHas peaklus.
Snepusiii peakrop. TepmosinepHblii cuHTe3. DHeprus 3Be3A. llomydeHue paguOaKTHUBHBIX H30TOINOB M HUX
npuMeHeHne. bruonorndeckoe nefcTBHE pagMOaKTHBHBIX M3ITyUCHHH. DIIeMEHTapHBIC YaCTHII
KonTpoabHas padora Ne 6 «KBanTtoBas ¢puzuka» 2
Pazpnen 7. Ctpoenne Beesiennoii 6
Tema 7.1 Ctpoenue Coaep:xanmne y4eOHOro MatepuaJia: 2 OK 01
ComnHeYHOMH CHCTEMBI ConHeuHas cucTeMa: IUIaHeTHl M Majlble Tela, cucreMa 3emisi—JlyHa OK 02
Tema 7.2 Coaep:xanune yueOHOro MatepuaJia: 2 8§ 82
9BOJH0HH’E Crtpoenue u 3ponronusa ConHna u 38E31. Kimaccudukamnus 38€371. 3BE31bI 1 MICTOYHUKH WX SHEPTHH. OK 05
Bcenennoi T"amakTtrka. CoBpeMEHHBIE MPEACTABICHUS O CTPOCHHUH U 3BOJIIONNH BeeneHHoM OK 07
N3 uux 1adopaTopHble 3aHATHSA: V3yueHne KapThl 3BE31HOTO Heba 2
CamocTosiTeJibHasA padoTa Peuienue 3a0ay ¢ npogheccuoHaIbHOU HANPAGIEHHOCHbIO 34
PaspaboTtath npesenTanmio mno pasaeny «KBaHnrosas ¢pusuka
NHauBryansHBIA IPOEKT: W3 aux UIT
1. Wurepdepenius cBera. KorepeHTHOCTh CBETOBBIX Jyueil. MHTepdepeHuus B TOHKUX mieHkax. Konbiia HeroToHa.
Hcnonrs3oBanue naTepdepeHIIny B HayKe u Texauke. Jndpakius ceera; 30
2. DeKTpUYECKUI TOK B METAILIAX, B SJIEKTPOJIUTAX, ra3ax, B BAKyyMe.
IMpomexyTOUHAS ATTECTAIUA: IK3AMEH 12




Bcero: 194




3. YCJIOBUSI PEAJIMBAIINU YYEFHOM JJUCHUIIJINHBI
3.1. TpeOoBaHMsA K MUHUMAJIBHOMY MAaTEepPHAJbHO-TEXHHYECKOMY 00ecrnedeHHnI0
Peanuzanms yueOHOM TUCIUILTAHEI TPeOyeT HATUYUSI:
ydeOHoro kabruHeTa 00IIero Ha3HAYCHUS;

O6opynoBanue yueOHOTo KabuHeTa:

- TOCAJIOYHBIE MECTA MO KOJIHYECTBY O0YJArOIIUXCS;
- pabouee MeCTO IpenogaBaTers;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TOCOOMit 10 pU3MKe;
- 1abopaTtopHoe 000opy10BaHHE N0 (PUBUKE;

- JJOCKa.

TGXHI/I‘—IGCKI/IG Cpe)]CTBa O6y‘-IeHI/I$I: I/IHTepaKTI/IBHaﬂ HOCKa, KOMHI)IOTep, HpO@KTOp, BJ'ICKTpOHHI)Ie
mocoous.

[Mudposas nadbopatopus 1o Gpu3mKe I yIUTENS;
2. Hudponas nadopatopus no ¢puszuke A1 yUCHHKA;
Becbl TexHu4ecKHe ¢ pa3HOBECAMY,
KomruiexT nms 1abopaTopHOTro MpakTUKyMa 10 ONTHKE;
KommekT 17151 1a00paTOpHOTO MPaKTHKYMa M0 MEXaHHKE,
KomruiexT 15t 1abopaTopHOTo MpakTHKyMa 110 MOJIEKYJIIpHOU (pH3HKe TepMOANHAMUKH;
KommiekT 17151 1ab0opaTOpHOro NMpakTUKyMa MO AJIEKTPUUYECTBY (C TE€HEPATOPOM);
8. Kommuiekt s u3ydeHus BO300HOBIISIEMBIX HMCTOYHUKOB SHEPrUu (COJTHEYHOM, BETPOBOM
SHEPruu, OMo-, MEXaHUYECKON M TEPMOIJICKTPUUECKOI SJHEPTeTHKH);
9. AmmepmeTp 1abopaTOpHBIi;
10. BonbT™eTp 1abopaToOpHBIi;
11. Konopumerp ¢ HabOpOM KaJTOpUMETPUUYECKUX TEJ;
12. Tepmometp 1ab0paTOPHBIIL;
13. KommuiekT ansi u3yyeHus: OCHOB MEXaHUKH, THEBMATHUKU U BO30OHOBIISIEMBIX MCTOYHUKOB
SHEPIuH;
14. Bapometp-anepoun;
15. biok nutaHus peryaupyeMslii;
16. Beb6-kamepa Ha MOJBUKHOM IITaTUBE;
17. Buneokamepa /it pabOThI C ONTHYECKUMHU ITPHOOpaMH;
18. T'eHeparop 3ByKOBOW;
19. TI'urpomeTp (ICUXPOMETD);
20. I'py3 HaOOpHBIif;
21. JIuHaMOMETp AEMOHCTPallMOHHbIN;
22. KoMmiekT nocyasl JEMOHCTPAIMOHHOMN C IPUHAIIEKHOCTIMU;
23. MaHoMeTp )XKHIKOCTHOW J€MOHCTPALIMOHHBIN;
24. MeTp n1eMOHCTpalMOHHBIN;
25. MUKpPOCKOII I€MOHCTPALIMOHHBIN;
26. Hacoc BakyymHbI1i1 KoMOBCKOTO;
27. CTonuK nOAbEMHBII;
28. llraTuB 1eMOHCTPAIMOHHBIN (PU3NUYECKUIL;
29. DAEKTPOIUINTKA,

NownkAEwWw

3.2. AKTHBHBIE MeTOAbI 00yYeHHS
B mpouecce nzyuenust yueOHoi aucummiuabl «MHQOpMaTHKa» TPUMEHSIOTCS CIEIYIOIIHE METO b
0o0y4JeHus:



1.  VHTepakTHUBHBIH MeTo] 0OyueHHs MO3BOJIET (OPMHUPOBATH 3HAHUS, YMEHHSI M HaBBIKH IyTeM
BOBJICUEHUS CTYJICHTOB B aKTHBHYIO Y4EOHO-TIO3HABATENbHYIO JAESITENbHOCTD, LIEJIb KOTOPOI'O COCTOUT
B CO3JIaHMM KOMQOPTHBIX YCJIOBUH 0OydYeHUs, MpPHU KOTOPHIX OOYYaroOIIUIiCs YyBCTBYET CBOIO
YCHEIIHOCTh, CBOI MHTEIUIEKTYaJIbHYIO COCTOSATEIbHOCTH!

* KpPYIJIBIH CTOIL;

* MO3TOBOM LITYpM;

* TPEHMUHT;

* TPYNIOBOE OOCYKICHHE,

* UHTEpaKTHBHAs HKCKYpCHS;

* BUJACOKOH(]epeHuus;

* ¢okyc-rpymnna;

* JICJIOBBIE U POJIEBBIC UTPHI;

* aHaJIM3 KOHKPETHBIX cUTyaIui (case-study);

* MacTep-KJacc;

* KOHKYPCBI;

* pelleHuE NPAaKTHYECKUX 3a/1a4.

2. Meton mpoOJEeMHOTO H3JI0KEHHUS, KOTOPBIA HalpaBlieH Ha YCBOGHHME 3HAHUN 4Yepe3 aKTUBHYIO
MBICIIUTENBHYIO JEATEIBHOCTD, COAEPKAILYIO IOCTAHOBKY M PELIEHHE MPOAYKTUBHO-II03HABATEIbHBIX
BOIPOCOB U 3a]1a4, COJIEPKAIUX MPOTUBOPEUHE:!

* mpoOJeMHas JIEeKLHUs;

* npoOieMHas 3a7aya;

* JIUCKYyCCHS;

* aHaJIM3 CUTYallUd METOJOM KEHMCOB.

3. HUccnenoBarenbckuii METOJ, KOTOPBIA JAaeT MOJHOLEHHbIE, XOPOIIO OCO3HAHHBIE, ONEPATUBHO U
ruOKO MCIIONIb3yeMble 3HaHUS i (DOPMHUPYET OTBIT TBOPUYECKOH e TEILHOCTH:

* IIOWCKOBBIE 33/1aHUS U CUTYaIUH;

* IpaKTUYECKHE HCCIe10BaTeIbCKHE Pa0OTHI.

3.3. UudopmannonHoe odbecrnedeHue 00yueHust
Ilepeuenb pexoMeHayeMbIX Y4eOHbIX uU3AaHuili, WHTepHeT-pecypcoB, A0NOJHUTEIbHOM
JINTEPaTyphl
OcCHOBHBIE HCTOYHUKH:

1. Msaxumes I'.4., byxosneB b.b., Uapyrun B.M. ®wusuka: yueOnuk 11 kxmacc / mox pen.
[MapdenroeBoit H.A. — M.: TIlpocsemmenue, 2022

2. Jlorsunenko O.B. ®uzuka: yueonuk ais CI1O / O.B. Jlorsurenko. — M.: KuoPyc, 2022

3. Tpopumona, T. W.Dusuka. Teopus, pemieHue 3amay, JIEKCHUKOH: crnpaBounuk / T.H.
Tpodumora. — M.: KnoPyc, 2022

4. Tpodumona, T.U., Kypc ¢usuku ¢ npuMmepamu pemieHus 3aaa4 B 2-x Tomax: yueonuk / T.W.
Tpodumona, A.B. ®upcoB. — Mocksa: KnoPyc, 2022.

5. Jlorsunenko, O.B., ®usuka. [IpakTukym: yuebHoe mocodue / O.B. JlorBuaenko. — Mocksa:
KnoPyc, 2022.

6. Tpodumona, T.W., Kparkuii kypc pu3uku ¢ mpuMepaMu pemieHns 3aaad.: yuebHoe nmocooue /
T.1. TpodbumoBa. — Mocksa: KuoPyc, 2022

HNHTepHET- pecypchbl

www. fcior. edu. ru (PenepanbHbIi HEHTP HHPOPMAITHOHHO-00Pa30BATENLHBIX PECYPCOB).
wwww. dic. academic. ru (Axagemuk. CioBapu U SHIUKIIONICTUN ).

www. booksgid. com (Books Gid. DnexTpoHHas 6ubnroTeka).

www. globalteka. ru (I'mo6anTeka. I'mo6anbHas 6MOIMOTEKA HAYUYHBIX PECYPCOB).

www. window. edu. ru (EquHoe okHO J0cTyIa K 00pa3oBaTeIbHBIM pecypcam).

www. st-books. ru (JIyumas yueOnas nureparypa).



www. school. edu. ru (Poccuiickuii o6pasoBarenbHblii mopTai. JJocTymHOCTE, KauecTBoO,

3¢ (HEeKTUBHOCTB).

www. ru/book (DnexTpoHHas OUOIHOTEUHAs CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBatensHbie pecypchl MaTepHeTa — DU3NKa).

www. school-collection. edu. ru (Equnas xomiekuus muppoBbsIXx 00pa30BaTEIbHBIX PECYPCOB).
bazosas komteknusa 95C BOOK.ru

3.4. llpu peanu3auuu o0pa3oBaTeJbHOM NPOrPaAMMbI  MOXET MPUMEHSTHCS AJIEKTPOHHOE
oOydeHre U TUCTAaHITMOHHBIE 00pa30BaTeIbHBIC TEXHOIOTHH.

3.5. KaapoBoe obecnieuenue

OOpazoBarenbHasi ~ OpraHM3alysi, OCYIIECTBISIONIas  00pa30BaTEIbHYIO  JIEATENbHOCTD,
peanu3yonas OCHOBHYIO 00pa30BaTEeNbHYIO MPOrpaMMy, YKOMILIEKTOBAHO KBAJTU(PHIIMPOBAHHBIMU
KaJapaMH. YpPOBEeHb KBaNM(UKALMK TPEnojaBaTessi MO IUCHUIUINHE COOTBETCTBYET: BBICIIEE
npodeccuoHagbHoe  obpa3oBaHue,  COOTBETCTBHME  ypOBHA  KBaqM(uUKanmuu  pabOTHHKA
00pa3oBaTeNbHOM OpraHu3aluu TpeOOBaHUSIM, IPEIBABISIEMBIM K KBATU(DPUKAITMOHHBIM KaTETOPHUSIM.

KBamuduxanus NeAArorn4ecKux pabOTHUKOB OpraHM3alui, OCYLIECTBIISAIOIINX
00pa30BaTeNIbHYIO AESITEIbHOCTh, OTPAXKAET:

® KOMIIETEHTHOCTb B NIPEIMETHOM 00JIaCTH 3HAaHUM U METOax 00y4EeHus;

¢ O0IIYyI0 KYJIbTYpYy, OHNPEACISIONIYI0 XapakTep M CTHWIb MEAaroruuyecko JesTeNbHOCTH,
BJIMSIIOIYIO Ha YCIIEITHOCTD MEAarornyeckoro o0IeHus U MO3UIINIO MeJarora;

® CaMOOPIraHN30BaHHOCTb, YMOLIMOHAIbHYIO YCTOHUHNBOCTb.

VY neparornyeckoro pabOTHHKA, PEAJM3YIOLIEr0 OCHOBHYIO 00pa30BaTENIbHYIO IPOTPAMMY,
c(hOpMHPOBAaHbI OCHOBHbIE KOMIETEHIIUH, HEOOXOAUMBIE [l 00ECIeUeHUs peann3alnun TpeOOBaHMi
@DenepatbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa M YCIEHIHOTO JOCTHKCHHS
00yyaromyMuUCs TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOH 00pa3oBaTEeNbHON HpPOTrpaMMbl, B
TOM YHCJIE YMEHUS:

® OCYLIECTBJIATh CaMOCTOSITENIbHBIN MOUCK U aHAIW3 MHQOPMAIMH C MOMOUILI0 COBPEMEHHBIX
MH(POPMALMOHHO-TTOUCKOBBIX TEXHOJIOTUH;

e pa3zpabaThIBaTh MPOrpaMMbl YUEOHBIX NMPEAMETOB, KypCOB, METOAUUECKHE U JUIAKTHUECKHE
MaTepuaibl, BbBIOMpaTb YUEOHHKM U  y4eOHO-METOJIUYECKYI JIUTepaTypy, pEKOMEHI0BaTh
00y4aromuMcs JOMOJHUTENbHbIE HICTOYHUKH HH(OPMALIUY, B TOM YHCII€ HHTEPHET-PECYPCHI;

®BLISIBIISITh M OTpakaTb B OCHOBHOM 00pa3oBaTEeIbHOM MporpaMMme creuupuky ocoObIX
00pa3oBaTeNbHBIX MOTPEOHOCTEN (BKIIIOUAsi pETHOHANIbHBIE, HAIIMOHAJIBHBIC U (MJIH) STHOKYJIBTYpHBIE,
JMYHOCTHBIE, B TOM YHCJIE MOTPEOHOCTH OJIapEHHBIX JIeTel, 1eTeil ¢ OrpaHUYEeHHBIMH BO3MOXHOCTIMU
3/I0pOBbSI U I€TEH-UHBAINIOB);

® OPraHM30BBIBATh M CONPOBOXKIATh yUEOHO-HCCIE0BATENBCKYIO0 M MPOSKTHYIO JEATEIbHOCTD
00yyaroIuxcsl, BbIMOJIHEHHE UMH UHIUBHUYaIbHOIO MIPOEKTA;

® peaJIM30BbIBATh MEIarOrMYeckoe OLEHUBAHUE JIEATEILHOCTH 00YyYaIOUINXCSl B COOTBETCTBUU C
TpeOoBanusiMu CraHjgapTa, BKIIOYas: MPOBEIACHHE CTAPTOBOM M MPOMEKYTOYHOW JHArHOCTUKH,
BHYTPHUKOJUICDKHOTO ~ MOHHMTOPWHIA, OCYIIECTBIEHHE  KOMIUIEKCHOM  OLIEHKHM CHOCOOHOCTH
00ydJaronuxcsi pemarb y4eOHO-TIPaKTUYECKHEe W Y4eOHO-TIO3HABATEIbHBIC 3a/1aud; HCIIOJIh30BAHHE
CTaHJAPTU3UPOBAHHBIX M HECTAHIAPTHU3UPOBAHHBIX pabOT; MPOBEJICHNUE UHTEPIIPETALIMH PE3YIbTaTOB
JOCTHKEHHUM 00yJaromuxcs;

e ycrionb30BaTh Bo3MOkHOCTH MKT, pa®oTaTh ¢ TEKCTOBBIMM pPEIAKTOPaMHM, 3JIEKTPOHHBIMU
TabJIMLaMU, 3JIEKTPOHHOM 1OYTOM U Opay3epamu, MyJIbTUMEIUIHBIM 000py10BaHUEM.

HenpepbIBHOCTh MPO(ECCHOHATBHOIO Pa3BUTUS paOOTHUKOB OpraHU3alMM, OCYILIECTBISIOIIEH
00pa30BaTeNbHYI0 AESITENBbHOCTD, PEAIN3YIOLIEH OCHOBHYIO 00pa30BaTelbHYI0 IPOrpaMMy CpPEIHETO
obmero oOpa3oBaHus, OOECIEYMBAECTCS OCBOCHHMEM HMH JONOJHUTENbHBIX MPO(GECCHOHATBHBIX
IIPOrpaMM IO MPO(UITIO NEAATOTUYECKON JEATENBHOCTH HE PEKE YEM OJIMH Pa3 B TPHU roa



4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOM
JAUCHHUIIJINHBI
KoHTpoib M omeHKa pacKpbIBAIOTCS 4Yepe3 YCBOCHHbIE 3HAHHUA M IPHUOOpPETEHHBIE
o0y4JalmuMUCs YMEHHUS, HalpaBieHHble Ha (GOpMUPOBaHHE OOMMX U TPOdecCHOHATBHBIX
KomrereHIMi. KoMreTeHunn aoiKHBI OBITh COOTHECEHBI C NMPEAMETHBIMH pe3yibTaTamu. Jlis
KOHTPOJISI ¥ OLIEHKH PE3yJIbTaTOB 00yUYEHHs IMpernojaBaTesib BhIOMpaeT GOpMbl U METOABI C YIETOM
npodeccroHaIn3aMyu 00yYeHHs 10 MPOrpaMMe JUCHUILUIMHBL

Kon u HanmeHoBaHue Pazpesn/Tema Tun
(opMupyemMbIX KOMIIETEHIUI OLIEHOYHBIX
MepPONPUATHI
OK 01. Bei6upats crioco0s! peneHus Pazgen 1. Temsr 1.1., 1.2, 1.3

N - YCTHBIU OIIPOC;
3a7a4 Mpo(heCCHOHANBHON NeATeIbHOCTH Paznen 2. Temnr 2.1.,2.2., 2.3.

MPUMEHHUTENBHO K pa3anyHbIiM KoHTekctam | Pasmen 3. Temsr 3.1.,3.2.,3.3.,3.4,, - bpoHTanbHEIH
35 OTIpoc;
Pasnen 4. Temsr 4.1., 4.2. - OLCHKa
Pazmen 5. Temsr 5.1.,5.2.,5.3. KOHTPOJIBHBIX PaboT;
Pazmen 6. Temnr 6.1., 6.2. - Ha0OmomeHue 3a
OK 02. Ucmons30BaTh COBpEMEHHBIE Pasgen 1. Temnr 1.1., 1.2, 1.3 XOJIOM BBITIOJTHEHHUS
CpEICTBA ITOMCKA, aHAIN3a U Pasnen 2. Temsr 2.1.,2.2., 2.3. n1a00paTOPHBIX
MHTEPIPETalK HHYOPMALIMH, 1 Pazmen 3. Temsr 3.1., 3.2., 3.3, 3QHATHIL,
“HGOPMAITHOHHBIEC TEXHOJIOTHH IS 34.3.5. )
BBITIOJTHCHUS 337124 MPO(heCCHOHATBHOMN Pasnen 4. Tembi 4.1., 4.2. oueHKa
NeATEIILHOCTH Pasnen 5. Temst 5.1., 5.2., 5.3. BOIIOIHEHIE
m1abopaTOPHBIX
Paznen 6. Temn1 6.1., 6.2. aHATHl;
OK 03. [InanupoBaTth U pealn30BHIBATH Pazmen 1. Temsr 1.1., 1.2, 1.3
COOCTBEHHOE NPO(ECCHOHATBHOE 1 Pazgen 2. Temsr 2.1.,2.2., 2.3. - pettiemd
JIUYHOCTHOE Pa3BHTHE, Pasnen 3. Temsi 3.1., 3.2., 3.3., ACCTBEHHBIX,
MPEANPUHAMATENBCKYIO ICATCIBHOCTD 34.35. pacteTHBIX,
B IpodpeccHoHaBHOM chepe, npodeccHOHATLHO
WCIOJIb30BaTh 3HAHUS 10 (PMHAHCOBOM OPUCHTHPOBAHHbIX
TPaMOTHOCTHU B Pa3IMYHbBIX sanatd,
KU3HEHHEIX - OIICHKA TECTOBBIX
CUTYaIUAX 3aaHuif;
OK 04. DddexTuBHO B3aumosekcTBoBath | Pasmen 1. Temsr 1.1., 1.2, 1.3 - HabmoJeHHe 3a
1 paboTaTh B KOJJICKTHBE 1 KOMaH/IC Paspen 2. Temsr 2.1.,2.2., 2.3. XOZOM BBITIOTHEHHS
OK 05. OcymecTBIsTh YCTHYIO U Pasnen 3. Temsi 3.1.,3.2.,3.3,, MHIMBALYaIbHBIX
MUCHbMEHHYIO0 KOMMYHUKAIIUIO Ha 34.,3.5. 331aHMUiT H OLICHKA
rocyJapCcTBEHHOM s3blke Poccuiickoi Pasnmen 4. Temsr 4.1., 4.2. BBITOMHEHHBIX
depepanuu ¢ y4eTOM 0COOCHHOCTEH Pasnen 5. Temsr 5.1, 5.2., 5.3. 3ananui;
COLIMAIBHOTO ¥ KYJIbTYPHOI'O KOHTEKCTa Pasnen 6. Temb 6.1., 6.2. .
9K3aMEHAIlHOHHBIX
OK 07. ConeficTBOBaTH COXpaHEHHUIO Pazmen 1. Temsr 1.1., 1.2, 1.3 sananmit
OKpYKAIOICH CPCIIbI, Pazgen 2. Temsr 2.1.,2.2., 2.3.
PeCypCOCOEPEKEHNIO, IPUMEHSTH Pazgen 3. Temsr 3.1.,3.2.,3.3.,
3HaHUA 00 U3MCHEHNHU KIMMATa, 34.,3.5.
IPUHLKIIBL GEPEKITUBOrO Pasgen 4. Temnr 4.1.,4.2.
IPOU3BOACTBA, YPPEKTHBHO Pazgen 6. Tems1 6.1., 6.2.
JICWCTBOBATh B UYPE3BBIYAMHBIX
CUTYaITUSAX
[IK 1.5. Bemonsasate 00paboTKy neraneit Paznen 2. Temsr 2.1.

Ha TOKApHBIX CTaHKaX C IIPOTrpaMMHbBIM Pa3zlen 3. Temnbr 3.1. Pa3[[eﬂ 4.




YIIPABIIEHUEM C COOMIOIEHHEM Temsl 4.1.Pazzuen 5. Temsr 5.1.
TpeOOBaHHI K KA4ECTBY B COOTBETCTBHUH C Pasnen 6. Temsl 6.1.

3aJaHUEM U TEXHUYECKOU
JIOKyMEHTAIIHeH.
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