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1. O0mas  xapakrepucruka  palodeii  mporpamMmbl  00meoOpa3oBaTe/bHOU
AUCHUITIIMHBI

Oo6meo6pazoBatenpHas guciuiinHa Ol.11 «Dusukay sBiseTcs: 00s3aTEIPHON YaCThIO
001reo0pa3oBaTenpHOrO IUKIa 00pazoBaTenbHON mporpammbl B cootBercTBUU ¢ GI'OC CIIO
1o 43.02.16 «Typu3m 1 rocTenpUUMCTBOY.

B cootBerctBun ¢ ®I'OC COO ¢Pusuka sBusercs 00s3aTeNbHOM IUCUUIUIMHOW Ha ypOBHE
cpenHero obmero oOpa3oBanus. Ha u3ydenue nucuuruimabl «Pu3uka» Ha 0a30BOM YpOBHE
OTBOJUTCS TPU 3a4YETHBIE €TUHUIIBL.

B 3aBucuMoctH oOT mpodeccHOHATBPHOM HANMpaBIEHHOCTH TMOdydaeMol mpodeccun /
CHENMATbHOCTH CPEAHEro MpoQecCHOHAIBHOTO 00pa3oBaHMs MpEnojaBaTelb CaMOCTOSTEIbHO
onpezenseT IOCIeI0BaTEIbHOCTh HM3yYeHUS M O00bEeM 4YacoB, OTBOJUMBIH Ha H3y4yeHHUE
OTJENBHBIX TEM, a TaKKe MOXET MPOBOIUTH Ja0opaTOpHbIe pabOThI IO CBOEMY YCMOTPEHHIO C
y4€TOM MMEIOIErocs 000py0BaHHUS.

1.2. llenu u nnaHupyeMble Pe3yIbTaThl OCBOEHUS JUCLUIIINHBL

1.2.1. lleny OIUCIIATUIMHBL:

Conepkanue mnporpammbl  001Ie00pa3zoBaTeabHON AUCHUIUIMHBL (DPU3MKa HaNpaBiIeHO Ha
JIOCTHKEHHE CIEAYIOLUX LeJleii:

° dbopMupoBaHUEe y 00yUaIONIUXCS YBEPECHHOCTH B IIEHHOCTH 00pa30oBaHUs, 3HAYMMOCTH
GU3MYECKUX  3HAHWUH JUIT  COBPEMEHHOTO  KBATH(DHUIIMPOBAHHOTO  CIICUAIKMCTA  IMPU
OCYIIECTBIIEHUU €T0 MPOPECCHOHATBHOMN AEITeTbHOCTH;

o (GhopMHpPOBaHHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH;

o OBJIaJIcHUE CHEMUPUISCKON CUCTEeMON (PU3NYECKUX MOHATUN, TEPMHUHOJOTHEH U
CHUMBOJIUKOM;

o OCBOGHHE OCHOBHBIX (PU3NYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEHH;

o OBJIQJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS MPUPOIbI, HCIOJIb3YEMBIMU B

¢usuke (HaOmOAECHUE, ONMUCAHWE, M3MEpEHHe, BBIABM)KEHUE THUIOTE3, IPOBEACHUE
AKCIIEPUMEHTA);

° OBJIAICHUC YMCHUSAMU O6p3.621TLIBaTB JAaHHBIC 3KCIICPUMCHTA, OOBICHATH IMMOJTYYCHHBIC
PE3yJbTaThbl, YCTAHABJIMNBATH 3aBUCUMOCTU MCIKIAY (1)I/I3I/I‘ICCKI/IMI/I BCIIMYUMHAMHU B Ha6JIIOIlaeMOM
SABJICHUH, ACJIaTh BBIBOABI,

° (dbopMHupOBaHNME YMEHHUS peIaTh PU3NUECKHUE 3aa4H PA3HBIX YPOBHEH CII0KHOCTH;

] pa3BUTHE T[IO3HABATENIBHBIX HMHTEPECOB, HHTEUIEKTyallbHBIX M  TBOPYECKHX
CHoCOOHOCTEH B mporecce NpuoOpeTeH sl 3HAaHUK ¢ MCTOIB30BAHUEM PA3IMUHBIX HCTOYHHKOB
uHbOpMallMd ¥ COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTUH; yMEeHUU (OpMYyIHUpOBaTh U
00OCHOBBIBaTh COOCTBEHHYIO TIO3MIMIO MO0 OTHOMICHWIO K (QHU3MUECKOW HH(pOpMAIHH,
MOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB;

° BOCIIUTaHHUE YyBCTBA FOPIOCTH 32 POCCUHUCKYIO (PH3HUECKYIO HAYKY.
Ocoenue kypca O/l «®Puszukay npeanoaract peuieHue CIeIyoINnX 3axa4:

° npuoOpereHne 3HaHUKH O (QyHZAMEHTATBHBIX (U3MUECKUX 3aKOHAX, JIEKAIIUX B
OCHOBE COBPEMEHHOH (DM3MUYECKON KapTUHBI MHpa, TPHHIMUIIOB JEHCTBUS TEXHHYECKHX
YCTPOWCTB M MPOM3BOJCTBEHHBIX IPOLIECCOB, O HaWOOJee BaXXHBIX OTKPBITUSIX B OOJIACTH
(bU3HUKH, OKa3aBIINX ONPEENIoNIee BIUSIHIE HA Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

o NOHMMaHWe (U3UYECKOM CYUIHOCTH SIBJICHUH, NPOSBIAIOMIMXCA B  paMKax
IPOU3BO/ICTBEHHON JIEATEILHOCTH;

° OCBOCHHME CHOCOOOB  HCHOJB30BaHMSA  (U3NYECKUX 3HAHUH IS peIIeHUs
MPaKTUYECKNX W TPOPECCHOHANBHBIX  3a7a4, OOBSICHEHWS  SBICHUW  MPUPOIBI,
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IPOM3BOJICTBEHHBIX M TEXHOJOTHMUECKUX MPOIECCOB, MPUHIMIOB JEHCTBUA TEXHHUUECKUX
puOOpPOB U YCTPOUCTB, oOecrieueHus: 6e301MacHOCTH MPOU3BOJICTBA M OXPAHBI IPUPOJIBI;

° dopmupoBaHHEe yMEHHH pemaTh Yy4eOHO-IpaKTUYEeCKHe 3ajaud  (U3NUYECKOTO
CO/IepXKaHUsA ¢ yI€TOM PoPeCCHOHATIBHON HANIPaBICHHOCTH;

L4 HpI/IO6peTeHI/IC OIIbITA IIO3HAHUA B CaMOIIO3HaHUA, YMCHI/II\/'I CTaBUTh 3aJla4i U pCIIATh
poOJIEMBI ¢ YIETOM NMPOPECCHOHATBHON HAITPABIEHHOCTH;

° dbopMupoBaHHE YMEHUW HCKaTh, aHAIM3UPOBATh W 00pabaThIBaTh (PUINYECKYIO
uHpopMaIrio ¢ y4€ToM MpoPecCUOHATBHON HAITPaBIEHHOCTH;

° MOJATOTOBKAa OOYYAIOMIMXCS K YCIEUIHOMY OCBOCHHUIO JHUCHUIUIMH W MOJIyJel
MpoEeCCHOHAIBHOTO IMKJIa: (OopMUpOBaHME y HUX YMEHHUH U ONBITa JEATEIHHOCTH,
XapaKkTepHBIX M1 TIpodeccuil / JODKHOCTEH CITyKaIllUX WU CIEeHUATBHOCTEH, MOTyYaeMbIX B
po(hecCHOHATTLHBIX 00Pa30BATEIHLHBIX OPTAHU3AIIHSIX;

] HNOATOTOBKA K (DOPMUPOBAHUIO OOMIMX KOMIETEHIUH OyIyIIero CrenuantnucTa:
CaM006pa3OBaHI/I$I, KOMMYHUKAIIUH, IIPOABJICHUA Fpa)KI[aHCKO-HanI/IOTI/I[ICCKOI\/JI Io3unuu,
COTPYAHHUYECTBA, TPHHATUS pPEUICHHH B CTAHJAPTHOW M HECTAHJAPTHOW CHUTYaIHsX,
NPOCKTHPOBAHUS, TPOBEIACHUS (U3NUYECKUX HW3MEpeHuHd, dS((EeKTUBHOrO U 0OE30MacHOro
UCIIOJIb30BAHUSI PA3JIMYHBIX TEXHUYECKHX YCTPOMCTB, COOJIFOCHUS MPABUI OXPaHbl TPyJAa MpH
pabote ¢ puzmuecKuMH MprOOpPaMu U 000PYAOBAHHEM.

OcobOeHHOCTh (hOPMHUPOBAHHS COBOKYITHOCTH 3a/1a4 M3yUeHHs (PU3MKHU JJISI CUCTEMBI CPEIHETO
Npo(eCCHOHATBHOTO  00pa3oBaHHMs  3aKII0YaeTcss B HEOOXOJUMOCTH  peasli3alliH
npo(eCCHOHANIBHON  HANPaBICHHOCTH —pEIIAaeMBbIX 3aaav, y4éra ocoOeHHOCTeH cdepsr
JeATEILHOCTH OyIyIIUX CHCIIUAINCTOB.

B pesynbTrate 0CBOCHHS AUCUUILIHHBI 00yJYaIOLIMIICS T0JIZKeH 3HATD:

] CMBICJT TIOHSATUH: (U3NUECKOe SBIIEHWE, THUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICIICTBHE, DJIEKTPOMarHUTHOE Iojie, BOJHA, (OTOH, aToM, aTOMHOE  SJIpo,
MOHHU3UPYIOIINE H3ITYICHHUS,

] CMBICT (PU3MYECKUX BEJIMYUH: CKOPOCTh, YCKOpPEHHE, Macca, CUiia, UMITyJbC, padboTa,
MEXaHWYEeCKas dJHEprus, BHYTPECHHSS DJHEprus, aOCONIOTHAs TeMIleparypa, CpexHss
KMHETHUYecKasi YHepIHsl YaCTHUI] BEIIECTBA, KOJIMUYECTBO TEIIOTHI, 3JIEMEHTAPHBIN SJEKTPUUECKUN
3apsi;

] CMBICT (U3NYECKUX 3aKOHOB KIIACCUYECKOW MEXaHWKH, BCEMHPHOTO TATOTCHUS,
COXpPaHEHHS  DHEPIUH, HUMITyJIbca M OJCKTPUUYECKOTO  3apsia,  TEPMOJWHAMUKH,
ANIEKTPOMArHUTHON MHAYKINH, poTodddexTa;

] BKJIQ]] POCCHUMCKUX W 3apyOekHBIX YUYCHBIX, OKa3aBIIMX HAWOOJbIIEe BIHSHHE Ha
pazBUTHE (PUBHKH;

B pe3ynbraTe 0CBOSHUS NUCIUTUTHHBI O0YUYAIOITUIICS J0IKEeH YMETh:

° MIPOBOAUTDH HAOIIOIEHUS, TNIAHUPOBATH U BBIMOIHATH SKCIIEPUMEHTHI,

] BBIIBUTaTh TUIIOTE3bl U CTPOUTH MOJEIIH,

° NPUMEHATh TOJy4YeHHbIe 3HAHUS MO (Qu3MKe a8 OOBICHEHHS Pa3HOOOpa3HBIX
(bu3nUecKUX SBICHUN U CBOMCTB BEIIECTB;

° MPAKTUYECKH HUCIOJIb30BaTh (PU3MUYECKUE 3HAHUS;

° OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOI MH(OpMAINH;

° UCIIOJIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS JJI PelIeHUs] MPaKTHYeCKUX 3aaad

MIOBCEJHEBHOM JKM3HHU, oOecredyeHus: 0e30IacHOCTH COOCTBEHHOM >KM3HH, pallMOHAILHOTO
IIPUPOJIONIOIB30BAHUS U OXPaHbI OKPYIKaIOLIEH CPEeIbl.

o ONMUCHIBaTh U OOBSICHATH (DM3MUECKHE SBICHHUS M CBOWCTBAa TeJl: CBOMCTBA Tra3oB,
KUJKOCTE M TBEPABIX  TeN;  AJEKTPOMArHUTHYK)  WHIYKIMIO,  PaclpOCTpPaHEHHE
AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; W3IYYCHHE M IOIVIOIIEHHUE CBETA aTOMOM,;
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dotorddexr;
] OTJINYATh THUIOTE3bI OT HAYYHBIX TCOPHUH;

° ACJIaTh BBIBOABI HA OCHOBC SKCIICPUMCHTAJIbHBIX TAHHbIX;

L4 MNPUBOAUTE NPUMEPELI, IMOKA3bIBAOIIHUE, YTO!: Ha6J'II-O}IeHI/I$I " OKCIICPUMCHT SABJIAIOTCA
OCHOBOI I BBIABHOKCHHA THIIOTE3 U TeOpHﬁ, MO3BOJIOT IMPOBECPUTH HNCTUHHOCTD
TCOPCTUUCCKHUX BBIBOJOB, (1)I/I3I/I'-I€CKa$[ TCOpHA HacT BO3MOXKXHOCTH OOBSACHATh H3BECTHHIC
SABJICHUS IPUPOJAbI U HAYYHBIC (1)aKTI:>I, MPpEACKA3bIBATh CIIIC HCU3BCCTHLIC ABJICHUAA,

o MPUBOAUTH MPUMEPHI MPAKTHUECKOIO HCIOIb30BaHUs (PU3MUECKUX 3HAHUI: 3aKOHOB
MEXaHUKHM, TEPMOAMHAMUKA M DJIEKTPOJAMHAMMKMA B DHEPIETHKE; pa3IMYHBIX BHJIOB
AIIEKTPOMArHUTHBIX M3ITyYSHHUN [T PAa3BUTHS PAIHO U TEIEKOMMYHHUKAIMNA, KBAHTOBON (hHU3HUKH
B CO3JIaHUH SAIEPHOM DHEPIETUKH, J1a3€POB;

] BOCIIPUHUMATh M Ha OCHOBE IMIOJTYYEHHBIX 3HAHUM CaMOCTOATEIBHO OICHUBATH
uHbopMalmio, cojepxamyocs B coobmenusx CMMU, HWurepHere, Hay4YHO-TOMYJISPHBIX
CTaThSX.

] MPUMEHSATD MOJyYeHHBIC 3HAHUS [T pelIeHus (PU3HUeCKUX 3a7au;

] OIpeeNATh XapakTep (pU3MIECKOro mpolecca 1o rpaguky, Tadmuue, Gopmye’;
U3MEPATh P (PU3HYECKUX BEJIMYWH, MPEICTABISAA PE3yJIbTaThl M3MEPEHHH C yYETOM HX
IIOTPELIHOCTEM.

1.2.2. llnanupyemblie pe3yJabTAThI OCBOCHHS 00111e00Pa30BaTeJbHOI TUCIHUILIMHBI B
coorBeTrcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Koambl I[lnanupyemMble pe3yaibTaThbl OCBOCHHS AUCHUIIMHBI BKJIIOYAIOT:
pe3yJibTaToB
JIP JIMYHOCTHBIE Pe3yJabTaThl
JP 1 Oco3Hanne OOYYaIOMMMHUCS POCCHICKON TpakIaHCKOH WJICHTUYHOCTH,

NaTPUOTHU3M, YBaXXEHHE K CBOEMY HApOJy, UyBCTBA OTBETCTBEHHOCTH NEpe]
PonuHoii, ropnocty 3a CBOM Kpai, cBOXO PoauHy, NMpolIIoe U HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuu, yBaXeHHE TIOCYAapCTBEHHBIX
cUMBOJIOB (rep0, duiar, THMH)

JIP 2 ['0OTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEICICHUIO B
TOM 4YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHXKEHUN BCEH KU3HU; CO3HATEIBHOE
OTHOILIICHHE K HENPEephIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCIIEIIHOM
npodecCOHAIHLHON 1 00IIECTBEHHOM IeATEIbHOCTH

JIP 3 Hannune motuBanmy Kk 00y4eHHIO ¥ JMYHOCTHOMY Pa3BUTHIO.

JIP 4 [lenenanpaBneHHOE pAa3BUTHE BHYTPEHHEW MO3WLIHMM JTUYHOCTH HA OCHOBE
JIyXOBHO-HPABCTBEHHBIX IIEHHOCTEW HaponoB Pocculickoit ®Denepanuu,
UCTOPUYECKHX W HAlMOHAIBHO-KYJIBTYPHBIX Tpagullvii, (QopMUpOBaHUE
CUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYILIMOHHOIO MHUPOBO33pEHUS, IMPABOCO3HAHMSI, SKOJIOIMUECKOMN
KYJIbTYpPbI, ClIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHbBIE TUIAHBI.




Ko u HaumeHoBaHue
¢dopmMupyeMbIX KOMIIETEeH NI
OK 01. Bei6upats cioco0Obl
pelieHus 3a1a4y
po(heCCHOHATTLHOM
JIeATEeIbHOCTH PUMEHHUTENBHO K
pa3IUYHBIM KOHTEKCTAM

IInanupyemble pe3yabTaThl OCBOCHHS TUCHHUIINHBI

Oo0mue

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTb K TPYy, OCO3HAHHUE IIEHHOCTH
MacTepcTBa, TpyaoJtooue;

- TOTOBHOCTh K aKTUBHOM ACATEIHLHOCTH
TEXHOJOTHYECKON M COMAIIBHOW HAIIPaBJIEHHOCTH,
CIOCOOHOCTh MHUITUUPOBATh, INIAHUPOBAThH U
CaMOCTOSITEIIbHO BBITIOJIHATH TaKy0 JACSITEIBHOCTD;

- HHTEpEeC K pa3ianuHbIM cepam npodeccuoHambHON
JIeITeIIbHOCTH,

OBJajiecHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU
MO3HABATEJIbHBIMHY JeHCTBUSIMH:

a) 0a30Bble JOrHYecKHe JeHCTBUS:

- CaMOCTOSITEIFHO (POPMYIIMPOBATH U aKTyaJIU3UPOBATh
npobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WITN
OCHOBaHUS AJIsl CPAaBHEHUSI, KITaCCU(PUKALIUU U
000011IEeHHST;

- ONIPEAEIIATH LIeNU AeSATENbHOCTH, 3a/1aBaTh IapAMETPhI
Y KPUTEPHUH UX JOCTHKECHHUS;

- BBIBJISITH 3aKOHOMEPHOCTH U MMPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YyJITATOB IEJISIM, OLICHUBATh PUCKHU
MOCIICACTBHI AEITCILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHI
JKU3HEHHBIX TTPOOIIEM

0) 0a30BbIe HCCIEA0BATEIbLCKHE JeliCTBUA:

- BIJIETh HABBIKAMHU y4eOHO-UCCIIE0BATEIBCKOM U
MIPOEKTHOM NIeATENIbHOCTH, HABBIKAMU Pa3perieHus
npobeM;

- BBISIBJISITH TIPUYHUHHO-CIIC/ICTBEHHBIE CBSA3U U
aKTyaJIM3UpOBATh 3a]1a4y, BBIIBUTATh TUTIOTE3Y €€

JAucuunianHapHbIie

- chopMHpOBaTh TPEIACTABICHUS O POJIU U MeCTe
¢GU3MKH M acCTPOHOMHMM B COBPEMEHHOM Hay4HOMU
KapTUHE MHpPA, O CUCTEMOOOpa3yromel poiau (pU3UKH B
pa3sBUTMM  €CTECTBEHHBIX  HayK, TEXHUKM U
COBPEMEHHBIX TEXHOJOTMH, O BKJIAJAE POCCUMCKHX H
3apyOeXHbIX YUY€HBIX-(DU3UKOB B pa3BUTHE HAyKH;
NMOHMMaHue (UBWYECKOM CyIIHOCTH HaOII0TaeMbIX
SBJICHUH MHUKpPOMHMpa, MaKpOMHUpa U  Meramupa;
NMOHMMAaHWE POJIM aCTPOHOMHUH B  NPAKTHYECKOH
NeSTeNbHOCTH YeloBeKa U JalibHelleM Hay4yHo-
TEXHUYECKOM Pa3BUTUH, POJIH (PU3UKH B (POPMHUPOBAHUH
Kpyrosopa u (pyHKIIMOHAJIBHOW IPaMOTHOCTH YeJIOBEKa
IUTSL PEIICHUS TIPAKTHUECKUX 3a]1a4;

- copMHpOBaTh YMEHHsI pellaTh pacyeTHbIE 3a/lauM C
SBHO 3aJaHHON ()U3WYECKOH MOJENbI0, HCIIONb3YS
¢u3nyeckre 3aKOHbl M MPUHIMIIBI, HA OCHOBE aHAIM3a
YCIIOBHSI 33aJaud  BBIOMpATh (PU3HUYECKYIO MOJIEINb,
BBIIENATh  (pU3MUYECKUEe BEIWYMHBI U (HOpPMYJIHI,
HEOOXOUMBIE ISl €€ PEIICHHUs, POBOJUTH pacueThl U
OLIEHUBATh  PEAJbHOCTb  IOJYYECHHOTO  3HAYCHMS
(bU3NUeCKOil BeIMYMHBI; pelaTh Ka4eCTBEHHbBIE 3aa4H,
BBICTpauBasl JIOTUYECKH HENPOTUBOPEUUBYIO LIETIOYKY
pacCcy)KIeHHid C ONOpO Ha W3yYeHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKUE SABICHUS;

- BIQJETh  OCHOBOIOJIATAIOUIMMH  (pU3HUECKUMHU
NOHATUSIMM M BEJIMYMHAMH, XapaKTePU3YIOIIUMHU
¢du3nvecKkre mpoueccrl (CBI3aHHBIMUA C MEXaHUYECKUM
IBIKEHHEM, B3aUMOJCIHCTBHEM Tell, MEXaHMYECKUMHU
KoJeOaHWsIMA ¥ BOJIHAMH, aTOMHO-MOJIEKYIISIPHBIM
CTPOCHHEM  BELIeCTBa, TEIUIOBBIMU  IPOLECCaMH;
AIIEKTPUIECKUM ¥ MarHUTHBIM TIOJISIMH, SJIEKTPHIECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMU KOJIEOAHHUSMHU M BOJIHAMU;



OK 02. Vcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA TIONCKA,
aHaJIM3a U UHTEPIIPETAlUN
uH(dopMaIuu, 1
WH(POPMAIMOHHBIE TEXHOJIOTUN
JUTSL BBITIOJTHEHHS 33124

pelIeHHS, HAXOIUTh aPTyMEHTBI JIJIs JIOKa3aTeIbCTBA
CBOMX YTBEpXKICHUH, 3a7aBaTh [TapaMeTPbl U KPUTEPUHU
pelIcHHS;

- aHaHI/I3Hp0BaTB HO.]'Iy‘-IeHHBIe B X0I¢€ pemeHm{ 3ag1a4uu
pe3yJIbTaThl, KPUTUYCCKU OLICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MCHEHHE B HOBBIX
YCIIOBHSIX;

- YMGTI) HepeHOCI/ITB 3HAHUS B HOSHaBaTeJ'II)HYIO 158
NPaKTUYECKYIO 00JIACTH KHU3HEIEATCILHOCTH,

- YMGTI) I/IHTerI/IpOBaTI) 3HAHUA U3 paSHI)IX Hpe}IMeTHBIX
oOJactei;

- BBIJIBUI'aTh HOBBIC HUJICHU, npennaraﬂ, OpI/IFI/IHaJ'II)HBIe
MIOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTH MX MCIOJL30BAHUS B ITO3HABATEILHON U
COLMAJILHOW MIPAKTUKE

B 00/1acTH HeHHOCTH HAYYHOI0 MO3HAHMSA:

- chopMHPOBAaHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 OOLIECTBEHHOW MPAKTHUKH, OCHOBAaHHOTO Ha
JIMaJore KyJibTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO
CBOET0 MecTa B MOJUKYJIBTYPHOM MHPE;

ONTHYCCKUMH SBICHUSIMH, KBAaHTOBLIMH SBICHHUSMHU,
CTPOEHUEM aroMa u aTOMHOTO anpa,
PaANOAKTUBHOCTBIO); BIAJICHUE OCHOBOIIOJIATAIOIIUMHU
ACTPOHOMUYECKUMH  TOHSATHUSMH,  TO3BOJISIIOIIUMH
XapakTepu30BaThb  MPOLIECCHI,  MPOUCXOMAIIME  Ha
3Be3/1aX, B 3BE3JAHBIX CHCTEMaX, B MEKIaJIaKTHUCCKOM
cpelie; NBIKCHHE HEOECHBIX TeN, IBOJIOIUIO 3BE3 U
Bcenennoi;

- BIQJIETh 3aKOHOMEPHOCTIMH, 3aKOHAMU U TEOPUSIMHU
(3akoH BcemupHoro Tsrorenus, 1, I1 u 111 3akonbt
Hprorona, 3aK0H cOXpaHEHUsI MEXaHUYECKON SHEPIUH,
3aKOH COXPaHEHHUS UMITYJIbCa, TPUHIIUI CYTIEPIIO3UIIUN
CWJI, IPUHLMII PABHOIIPABHOCTH UHEPLHUAIIBHBIX CUCTEM
0TCUEeTa; MOJICKYJIAPHO-KUHETUYECKYIO TEOPUIO
CTPOEHHS BEUIECTBA, 'A30BbIE 3AKOHBI, IIEPBbINA 3aKOH
TEPMOANHAMUKHU; 3aKOH COXPAHEHUS AIEKTPUIECKOTO
3apsna, 3akoH Kynona, 3akon Oma AJid yyacTka enH,
3akoH OMa 151 TOJTHOM SJIEKTPUYECKOM LETH, 3aKOH
JIxoyns - JleHua, 3aK0H 3J€KTPOMAarHUTHOW UHAYKLINH,
3aKOH COXPaHEHHUs SHEPTUH, 3aKOH MPSIMOJIUHEUHOTO
pacpoCTPAHEHUS CBETA, 3AKOH OTPAXKEHUSI CBETA, 3aKOH
MPEJTOMIICHUS CBETA; 3aKOH COXPAHEHMS YHEPTUH, 3aKOH
COXpaHEHUS UMITYJIbCA, 3AKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPAHEHUSI MaCCOBOTO
yucia, NocTysarel bopa, 3aKOH paiuOaKTUBHOIO
pacmaja); yBepeHHOE MCITOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH Mpu aHaMU3e PU3NIECKUX SIBICHUN U
MPOLECCOB

- YME€Tb YUUTHIBATh TPAHUIIBI IPUMEHEHUS H3yUEHHBIX
(bU3UYEeCKUX MOJIEJICH: MaTepHalIbHas TOUKA,
MHEpLHaIbHAsA CUCTEMA OTCYETA, UJCAJIbHBIN Ia3;
MOJIETI CTPOEHUS ra30B, )KUAKOCTEU U TBEPABIX TE,
TOYEYHBIN JIEKTPUUYECKUH 3apsii, siAepHas MOAEb
aToMa, HyKJIOHHAsI MOJIeJIb aTOMHOTO si/ipa NpU



npohecCHOHATBHOM
JCSITETBHOCTH

OK 03. [InanupoBaTs 1
peaTn30BhIBaTh COOCTBEHHOE

- COBEpILIEHCTBOBAHUE SA3BIKOBOW M YUTATEIbCKOM
KYJIBTYPBI KaK CPEJICTBa B3aUMOJICHCTBHS MEXTY
JFOIBMU M TTO3HAHUS MUPA;

- OCO3HAHHE [IEHHOCTH HAYYHOH IS TEILHOCTH,
TOTOBHOCTbH OCYILECTBIIATH IPOECKTHYIO U
UCCIIEIOBATEIBCKYIO JICSITEITbHOCTh WHANBHYATbHO H B
rpymnre;

Osgiiajienne YHUBEPCAJIbHBIMH YU4eOHBIMU
MO03HABATE/ILHBIMH AeiiCTBUSIMH:

B) pabdota c undgopmaiueii:

- BJIaJIeTh HaBbIKAMM MOJTYYEeHUs] HHPOPMALIUH U3
HCTOYHHUKOB Pa3HBIX THITOB, CAMOCTOSTEIEHO
OCYILECTBIISATh MIOUCK, aHAJIN3, CUCTEMAaTH3aLIHI0 U
UHTEPIPETANNIO0 HHPOPMAIIUU PA3THIHBIX BUIOB U
¢dbopm npencTaBieHus;

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX OpMATaX C YIETOM
Ha3zHaueHUs HH(OPMAIIMHU U 1IeJIeBON ayUTOPHUH,
BbIOMpas ONTUMANBbHYIO (POPMY MPECTABICHUS U
BU3yaJIM3aliH;

- OIICHUBATh TOCTOBEPHOCTH, JIETUTHMHOCTb
UH(OPMALIUH, €€ COOTBETCTBHE MTPABOBBIM U MOPAJIHHO-
THYECKUM HOpMaM;

- UCTIOJIb30BATh CPEICTBA MH()OPMAITMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpTaHU3AIMOHHBIX 33724 ¢ COOJII0ICHHEM TpeOOBaHUH
HPrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTUECHBI,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM,
HOpM MH(POPMAITMOHHOM 0€30MaCHOCTH;

- BJIaJICTh HAaBBIKAMH PACIIO3HABAHMUS U 3aIUTHI
uHpOopMaLuu, HHPOPMAITMOHHOHN 0€301MacHOCTH
JMYHOCTH

B 001acTH 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMUS:
-- ¢(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,

pemeHnH (PU3NYECKHX 3a1a4

- yMeTh POPMHUPOBATH COOCTBEHHYIO MMO3UIUIO O
OTHOLICHHUIO K (hru3ndeckoi nHpopMaIu, NoaydaeMoi
U3 pa3HbIX UICTOYHUKOB, YMEHHH HCIIOJIb30BATh
U(POBBIE TEXHOJIOTUHU JJIS TIOMCKa,
CTPYKTYpUPOBaHUS, HHTEPIIPETALIUN U MPEACTABICHUS
yueOHOI 1 Hay4YHO-TIOMYJIApHON HH(pOpMaIuy;
pa3BUTHE YMEHUN KPUTHUECKOTO aHaJIM3a MOJIy4aeMoil
uHpOpMaLUn

- BJIaJIETh OCHOBHBIMHM METOJIaMU HAy4YHOT'O IMO3HAHMS,
UCIOJIb3YEMBIMU B (DU3HKE: TPOBOJIUTH NPSIMBIE U



npogeccuoHaIbHOE U
JIMYHOCTHOC Pa3BUTHC,
TpeANPUHIMATEIBCKYIO
JACATCIIBHOCTH B
npodeccuoHaibHO chepe,
UCIIOJIb30BATh 3HAHUSI 1O
(MHAHCOBOW IPaMOTHOCTH B
PA3JIMYHBIX ) XU3HCHHBIX
CHUTYaIUsIX

TUYECKOTO TIOBEJICHUS;

- CITIOCOOHOCTH OILIEHHBATh CUTYALIMIO U TPUHUMATh
OCO3HaHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIa/la B IOCTPOCHUE
YCTOMYHUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSAM U
(unu) IpYrUM 4ieHaM CeMbH, CO3JIaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMENHOM
YKU3HU B COOTBETCTBHUH C TPAIULUSAMU HAPOIOB
Poccuu;

OBJjajieHHe YHUBEPCAJIbHBIMU PEryJsiTHBHBIMU
AefCTBUAMU:

a) CAaMOOpPraHu3aIus:

- CaMOCTOSATENBHO OCYIIECTBIIATh I03HABATEIbHYIO
JIeSATeTLHOCTD, BBISIBIISTH IPOOJIEMBI, CTABUTH U
dbopMynrupoBaTh COOCTBEHHBIC 3a/1a4H B
00pa30BaTeNbHOMN IEeATEIBHOCTH U KU3HEHHBIX
CUTyaIUsX;

- CaMOCTOSITEIbHO COCTaBJIATh IJIaH PELICHUS
poOJIEMBI C YYETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAOYTEHHIH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;
croco6cTBOBaTh (POPMUPOBAHUIO U MTPOSBIICHUIO
HIMPOKOH SPYIUINH B PA3HBIX 00JacTsIX 3HAHUH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN 1
KYJbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

UCTIONB30BATh MPUEMBbI peICKCUH JIJIsl OLEHKU
CUTYyalluH, BEIOOpa BEPHOTO PELLICHUS;

- YMETb OIIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh
pelieHus 1o UX CHIKEHUIO;

B) IMOLMOHAJILHbIH HHTEJJIEKT, IPeANoJiarauui
¢OopMHPOBAHHOCTD:

KOCBEHHbIE U3MEPEHUs PU3NUECKUX BEIMUUH, BEIOUpast
ONITUMAJTBHBIN CITOCOO M3MEPEHUS M UCTIOIB3Y S
M3BECTHBIC METOJIbI OIIEHKU MOTPEIIHOCTEN H3MEpPEHHI,
MIPOBOIUTH UCCIICOBAHUE 3aBHCUMOCTEH (PH3HUECKUX
BEJIMYMH C MCIIOJIb30BAaHUEM IPSIMBIX H3MEPEHHIA,
OOBSICHATH TIOJTyYEHHBIE PE3YIIbTAThI, HCTIOIB3Y S
¢bu3nUecKkre Teopru, 3aKOHbI U TIOHATHS, U JIeJaTh
BBIBOJIBI; COOJTIOIATH MTPpaBHiIa O€30MacHOT0 TPyIa pH
MIPOBEICHUH UCCIIEIOBAHUI B paMKax y4eOHOTro
IKCIIEPUMEHTA M YIeOHO-HCCIIeIOBATEbCKOM
JeSTeIbHOCTH C UCTIOIb30BaHUEM I (PPOBBIX
MU3MEPUTENBHBIX YCTPOWCTB M Ta00paTOPHOTO
00opy0BaHus; cOPMUPOBAHHOCTH MPEJICTABICHHUH O
METO/AX IMOyYEeHUS HAyYHBIX aCTPOHOMHYECKUX
3HAHUM;

- oBIIAJETh (COPMHUPOBATH MIPEACTABICHHS ) MPABUIIAMH
3anucH puznyeckux GopmyI peabedHO-TOUSUHON
cuctembl obo3Hauenuit JI. bpaitng (ans cnensix u
CIIa0OBUASIINX 00YYarOIINXCS)



OK 04. DpdexTrBHO
B3aMO/ICHCTBOBATH M Pa0OTATH B
KOJUIEKTHBE U KOMaH e

BHyTpeHHeﬁ MOTHBAIIUU, BKJIIOYAIOIICH CTPCMIJICHHUC K

JOCTHKCHHIO TICJTA U YCIIEXY, ONTUMHU3M,
WHUIIMATUBHOCTh, YMEHUE IeHCTBOBATh, UCXOIS U3
CBOHX BO3MOJKHOCTEIH;

- OMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTH IIOHUMATh
SMOIMOHAIBHOE COCTOSIHHE IPYTHX, YIUTHIBATH €TI0
MIPU OCYIIECTBICHUU KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

- COLIMANIbHBIX HABLIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH
BBICTPAUBATh OTHOIIICHUS C IPYTUMHU JIFOJIbMH,
3a00THTHCS, TIPOSBISATH UHTEPEC U pa3peliaTh
KOHQJIMKTBI

- TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHHIO
CaMOPAa3BUTHIO, CAMOCTOSITETLHOCTH U
CaMOOTMPEICIICHHIO;

-OBJIaJIeHNE HABBIKAMH Y4EOHO-HUCCIIEA0BATEIbCKOM,
MPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH;
OBJjajieHHe YHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMU JIefiCTBUSIMH:

0) coBMecTHAasl 1eATeJILHOCTD:

- MIOHUMATH U UCTIOJB30BATh MPEUMYIIIECTBA
KOMaHTHOM ¥ MHJAUBUIYaJTbHON paOOTHI;

- IPUHUMATD 1[ETH COBMECTHOU AESITELHOCTH,
OpPTaHU30BBIBATh U KOOPAMHUPOBATH JIEHCTBHS 110 €€
JOCTHIKEHHIO: COCTABIIIThH IIJIaH ACHCTBHI,
pacrpeaensaTh poJik ¢ y9eTOM MHEHUH YYaCTHHUKOB
00CyKJaTh pe3yIbTaThl COBMECTHOM PaboTHI;

- KOOPAMHHUPOBATH U BBHITIOHATE pabOTY B YCIOBHUSIX
pEaNbHOTO, BUPTYAILHOTO 1 KOMOMHUPOBAHHOTO
B3aNMMOJICHCTBHA,

- OCYIIECTBIIATH MMO3UTUBHOE CTPATETUIECKOE
MOBEJICHUE B PA3TUYHBIX CUTYAIHSIX, TPOSIBIISTH
TBOPYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM
OBJjajieHHe YHUBEPCAJIbHBIMU PEryJsiTHBHBIMU

- OBJIAJICTh YMCHUSAMU pa6OTaTB B Ipynrie ¢
BBITIOJTHEHHEM Pa3IMUHbIX COLIUATIbHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYMIIbI, PAllMOHATIBHO
pacnpenenarTh AesiTeIbHOCTh B HECTaHAaPTHBIX
CUTyallldX, aACKBATHO OLICHUBATL BKJIAJA KaKA0I'0 13
YYaCTHUKOB I'PYMIIbI B pEeLICHHE pacCMaTpUBaeMoi
poOJIEMBI
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OK 05. OcymiecTBasTh YCTHYIO U
NICEMEHHYI0 KOMMYHHKAIHIO Ha
rOCYapCTBEHHOM $I3bIKE
Poccuiickoit @enepaiyu ¢
y4eToM 0COOEHHOCTEH
COIIMAJIBHOTO U KYJIBETYPHOTO
KOHTEKCTa

AefiCTBUAMU:

') NPpUHSATHE ce0s1 ¥ APYTUX JIoaeii:

- IPUHUMATh MOTHBBI U aPTYMEHTHI JIPYTHX JIOACH MpH
aHaJIM3€e PEe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPAaBO U MPABO APYTHUX JIt0JIeH Ha
OIMOKU;

- pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIHH
JPYTOTO YeJI0BEeKa

B 06/1acTH 3¢TETHY€CKOT0 BOCIUTAHUS:

- 3CTETHUYECKOE OTHOIIEHUE K MUPY, BKIIOYAs SCTETUKY
HAYYHOTO TBOPUYECTBA, MPUCYIIETO GU3UIECKON HAyKE;
- CIIOCOOHOCTH BOCIIPUHUMATh Pa3IUYHbIE BUIbI
HCKYCCTBa, TPAIUILIMU ¥ TBOPUECTBO CBOETO U APYTUX
HapOJOB, OIIYIIATh SMOLUOHAILHOE BO3/IEHCTBUE
HCKYCCTBA,

- yOXKIEHHOCTh B 3HAYMMOCTH JIJIs INYHOCTU U
o0ImIecTBa OTEYeCTBEHHOTO U MUPOBOT'O UCKYCCTBA,
STHUYECKHX KYJbTYPHBIX TPAIUIUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAaMOBBIPAKEHHIO B Pa3HBIX BUJIAX
HCKYCCTBa, CTPEMJICHUE MPOSIBIISITh KAUeCTBA
TBOPYECKO JINUHOCTH;

OBi1aeHne YHHBEPCAJIbHBIMH
KOMMYHUKATUBHBIMU J1efiCTBUAMM:

a) o01IeHue:

- OCYLIECTBJIATh KOMMYHHKAIIMH BO BCexX cepax
KU3HU;

- pacro3HaBaTh HEBEpPOAJbHBIE CPEICTBA OOIICHMS,
MOHUMATh 3HAYEHHUE COIMAIILHBIX 3HAKOB,
pacno3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYaIUi 1
CMSr4aTh KOH(IUKTHL;

- pa3BEpPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C
UCTIOJTb30BAaHUEM SI3BIKOBBIX CPEICTB

- YMETh pacro3HaBaTh (PU3NYECKHUE SBICHUS
(portecchl) ¥ OOBSICHATH X Ha OCHOBE M3YYEHHBIX
3aKOHOB: PAaBHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHEWHOE JABM)KEHUE, CBOOOAHOE MaIeHHE Tell,
JBIDKEHHE TI0 OKPY>KHOCTH, UHEPLIUS, B3aUMOJICHCTBHE
TeN, KojebarenbHOe ABMKEHUE, PE30HAHC, BOJTHOBOE
nBikeHue; 1uddysus, 6poyHOBCKOE ABMKEHHE,
CTpOEHHE KUIKOCTEN U TBEPAbIX TEJ, U3MEHEHUE
o0beMa TeJ MU HarpeBaHUU (OXJIaXIEHUH ), TETIOBOE
paBHOBeCHe, HCTIapeHHe, KOHeHCallHsl, TIIaBlICHUE,
KpHUCTAJUIN3aIs, KUIIEHUE, BIaKHOCTh BO3yXa, CBI3b
CpeHeN KMHETUYECKOW SHEPTUU TETNIOBOTO JIBUKEHUS
MOJIEKYJI C a0COIIOTHOW TeMIIepaTypOH, MOBBIIIIEHNE
JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE,
CBSI3b MEXY ITapaMeTpaMu COCTOSIHUS ra3a B
M30MpoIECcCcax; MEKTpU3alus Tejl, B3auMoAecTBHe
3aps1/10B, HAarpeBaHKE TPOBOIHUKA C TOKOM,
B3aMMO/ICCTBHE MAarHUTOB, AJIEKTPOMAarHUTHAas
WHIYKIMS, IeMCTBUE MAarHUTHOTO TIOJISL HA TIPOBOJIHUK C
TOKOM M JBUKYLIUICS 3apsi]l, SIEKTPOMArHUTHbIE
KoJie0aHMsI U BOJHBI, IPSIMOJIMHEHHOE pacpoCcTpaHEeHne
CBETa, OTpaXKEHHE, MIPeIOMIIEHUE, UHTEpPepeHIus,
audpakius 1 NoJspU3alus CBETa, TUCIIEPCHs CBETa;
dhoTornexTpuaeckuii 3HPeKT, CBETOBOE 1aBlieHUE,
BO3HMKHOBEHHUE JTMHEWYATOTrO CIIEKTpa aToMa BOJOPOAA,
€CTeCTBEHHAs U UCKYCCTBEHHAs paJlO0AKTUBHOCTh
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OK 07. CogeiicTBoBath
COXPaHEHUIO OKpYKarouen
Cpeibl, pecypcocOepexeHuIo,
NPUMEHSTH 3HAaHUS 00 W3MEHEHUN
KJIMMATa, IPUHIIUTIBI
OepexIIMBOro MPOU3BOCTBA,

3¢ (HeKTHBHO AeCTBOBATH B
Ype3BBIYAHHBIX CUTYAIHIX

B 00Js1acTH 3K0JI0rH4€CKOr0 BOCIIUTAHUS:

- ¢hopMHUPOBAHHOCTH SKOJIOTUYECKON KYIbTYPBHI,
NOHUMAaHHUE BIMSHUS COLUAIBHO-3KOHOMUYECKHUX
MPOIECCOB HA COCTOSIHUE MTPUPOTHON U COLIMATBHOMN
Cpellbl, OCO3HaHUE III00aTbHOTO XapaKkTepa
9KOJIOTUYECKHUX MTPOOIIEM;

- IJIJAHUPOBAHHUE U OCYLIECTBIICHUE IEHCTBUI B
OKpYKaloIlleil Cpe/ie Ha OCHOBE 3HAHUS IIeJIei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HENPUATHE IEHCTBHM, MPUHOCAIINX BPET
OKpYXKarolleH cpeae;

- YMEHHE NMPOTHO3UPOBATH HEOIArONpUATHBIE
IKOJIOTUYECKUE TIOCIIEACTBUS MTPEANIPUHUMAEMBIX
JIEMCTBHM, MPEAOTBPAILIATh UX;

- pacIIUpEHHE OMbITA AEATEIbHOCTH YKOJIOTNYECKON
HaNpaBJIEHHOCTH Ha OCHOBE 3HAHMI 10 pU3MKe

- c¢(opMHUPOBATh YMEHUS IPUMEHSATD TOJTYUECHHBIE
3HaHUSA U1 00BSCHEHUS YCIOBHUM MPOTEKAHUS
¢bu3nUecKux SABICHUNA B IPUPOJAE U JUIS IPUHATHUS
MIPAaKTUYECKUX PEIICHHI B IOBCEHEBHOM )KU3HU JJIS
obecrieyeHus: 6€30MaCHOCTH PU OOPAIICHUH C
OBITOBBIMU IPUOOpPAMU M TEXHUUECKUMHU
yCTpPONCTBaMHU, COXPaHEHUS 3A0POBbS M COOTIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHSI B OKpY Karoleit
cpeze; MOHUMaHHe He00X0IMMOCTH PUMEHEHUS
JTOCTIKCHUHN (PU3UKHU M TEXHOJIOTUHN IS
palMOHAIBHOIO TPUPOIONOIB30BAHUS
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2. CTpyKTypa u coaepxkanue 001eo0pa3oBaTebHON U CHUILINHBI

2.1 O0beM QMCUMILUIMHBI M BUJbI Y4eOHOH padoThl

Bun yueGHO# paboThI O6mnem B
qacax

O6bem 06pa3oBaTenbHOM MPOrpaMMbl AUCIUIITUHBI 108
1. OcHOBHOE conepkaHue 108
B T. 4.
TeOpPEeTHUECKOE 00yUeHNe 80
abopaTOpHbIC 3aHATHUS 22

6

KOHTPOJIbHBIE pabOThHI

[IpomexyTouHas attectanus (AuddepeHInPOBAHHBIN 3a4eT)
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2.2. TemaTnyeckuii JIAH U COAEPKAHNE TUCUUILIMHBI «DU3UKA)»

OCHOBBI TMHAMHKH

OcHoBHas 3anavya auHamuku. Cuna. Macca. 3akoHbl MexaHuku HproTona. Cuibl B npupoje. Cunal
TSOKECTH M CHJIa BCEMUPHOIO TATOTEHMs. 3aKOH BCEMUpPHOro TAroreHus. llepBas kocMuueckas
ckopocThb. JIBmkeHue IulaHeT M Manbix Ten CosnHeuHoil cuctembl. Bec. HeBecomocTs. Cuiibl

YHOPYTOCTH. Cuitel TPCHUA

HaumenoBanue |CopepxxaHue yd4eOHOro MmaTepuaJia, 1a00opaTopHbie H IPpaKTHYeCKHe padoThl, camocTosiTeIbHAasA| O0bem (@opMupyeMbl
pa3aeyioB U TeM paboTa o0y4aommnXxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompeHul) 4acoB | e o0uIue u
npogeccuona
JIbHbIE
KOMIIeTEeHIIUHN
1 2 3 4
Beenenue. Coaepsxkanue yueOHOro MaTepuaJa: 2 OK 03
®usnka M MeToAbl |du3nka — (QyHIaMEHTAIBHAS HayKa O MpUpojie. EcTeCTBeHHO-HAYYHBINA METO] IO3HAHHUS, ETO OK 05
HAY4YHOI'0 NO3HAHUA [BO3MOXHOCTH W TPaHUIIbl MPUMEHUMOCTH. DKCIEPUMEHT U TE€OPHUsS B MPOIIECCE MO3HAHUS
npupoabl. MoaenupoBanue pU3MUECKUX SBICHUH U MPoIieccoB. Posib SKCTIEpUMEHTa B TEOPHH B
npouecce no3Hanusi npuponbl. dusmyeckas BennuuHa. dusznueckue 3aKOoHbIL. ['paHULBI
NPUMEHUMOCTH (U3UUECKUX 3aKOHOB ¥ Teopuid. [IpuHuun coorBercTBus. [loHsTHE O PHU3HUECKO
kapTuHe mupa. IlorpemHoctn u3MepeHuil (U3NYECKUX BEIUYUH
Pa3zpen 1. Mexanuka 12 OK 01
Tema 1.1 ConepxaHne y4e0HOro MaTepuasa: 4 OK 02
OCHOBBI KHHEMAaTHKH [MeXaHUYECKOE IBHKEHME M €r0 BHIBI. MarepuanbHasi Touka. CKalasipHbIE U BEKTOPHBIE OK 04
¢u3nueckne BenuurHbl. OTHOCHTENBHOCTh MEXaHHMUYECKOro IBMKeHus. CHucrema OTcyeTa. OK 05
[Ipuniun otHocuTensHOCTH [anmunes. Tpaektopus. IlyTs. OK 07
[lepemenienue. PaBHoMepHOe npsMonauHelHoe ABrmkeHre. CKOpocTh. Y paBHEHHE JIBUKECHUS.
MrHOBeHHass W CpeIHsAs CKOPOCTH. Y ckopenue. [IpsimonmueliHoe IBHKEHUE ¢ TTOCTOSIHHBIM
YCKOpeHHEeM. J[BHKeHHEe ¢ MOCTOSIHHBIM YCKOpEHHEM CBOOOIHOTrO majeHus. PaBHOMepHOe
NIBUJKEHNE TOYKHU IO OKPYXHOCTH, YIJIOBast CKOPOCTh. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.
Kunematnka abCoONIOTHO TBEPJOTO Tela
Tema 1.2 Coaepsxkanue yueOHOro MaTepuaJa: 4
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Tema 1.3 Coaepskanue y4eOHOro MaTepuaJa: 4
3aKOHBI COXpaHEHUs B [IMiysbe Tena. IMITysibe Critbl. 3aKOH COXpaHEHHUs UMITYJIbca. PeakTUBHOE JBMKEHHE. MexaHnueckas
MEXaHHKE pabora u wMmomHocTh. Kunermueckas osHeprus. IloreHnuanbHas 5>Heprusi. 3aKOH COXpaHEHUS
MexaHU4ecKol 3Hepruu. PaboTta cuilbl TSDKECTH M CUIIbl yIpyrocTH. [IppumMeHeHne 3aKk0OHOB COXpaHEeHHUS.
Vcnonbp30BaHuEe 3aKOHOB MEXAHUKU JJs1 OOBSCHEHHS JBWXEHHMS HEOeCHBIX Tel M JJI pPa3BUTHS
KOCMUYECKUX MCCIIEI0OBAaHUM, IPaHUIbl IPUMEHUMOCTH KIAaCCUYECKON MEXaHUKU
Paznen 2. Moaekyasipuasi Gu3uka ¥ TepMOANHAMUKA 20 OK 01
Tema 2.1 Coaep:kanue y4eGHOro MaTepualia: 4 OK 02
OCHOBBI MOJIEKYISPHO-(OCHOBHBIE TIOJI0KEHHUS MOJIEKYJISIPHO-KHHETHYECKONW Teopuu. PazMeprsl u mMacca MOJEKYylI M aTOMOB. OK 03
KHHETHIECKON TEOPUH [bpoyHoBCcKoe JBHKeHHe. CTpoeHHe Ia3000pasHbIX, KUIKMX M TBEPIbIX Tell. MieanbHbId Tas. OK 04
/laBnenue raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETHUECKON TEOpUM razoB. TemmepaTypa u ee OK 05
u3MepeHue. AOCOMIOTHBIM  HyJdb TeMImeparypbl. TepMoauHaMuyeckas IIKaja TeMIEepaTyphl. OK 07
Temneparypa 3Be3n. CKOpOCTH JABM)KEHHS MOJIEKYJ1 W HMX HM3MEpPEHHE. YPaBHEHHE COCTOSHUS
ujieanbHOro rasa. Mzonpoueccsl v ux rpaguku. ['a30Bble 3aKOHBI
JIaGopaTopHbIe padoThI: 2
1. 3yyeHnue ogHOTO M3 U30IMPOILECCOB
Tema 2.2 Conep:xaHue y4eOHOIro MaTepuaJia: 4
OcHOBBI Buytpennsss sHeprus. Pabora u Ttemonepenaya. KoimdecTBO TemoThl. YpaBHEHHE TEILUIOBOTO
TEPMOJIMHAMHUKH  |anaHca. [lepBoe Havano TepMoauHaMUKH. AJnabaTHBIA mporiecc. Bropoe Hayamo TepMOAWHAMHKH.
Temtosele nBurarenu. KIIJ{ teruosoro asurarens. OxpaHa IpUPOJBI
Tema 2.3 Conep:xaHue y4eOHOIro MaTepuaJia: 4
ArperaTHble COCTOSHUA ciapenne U KoHaeHcanus. HacwleHnbli nap u ero cBoiicrtsa. OTHOCHTENbHAS BIAXHOCTL BO3IyXa.
BEIECTBA M (Da30BbIC [TpuGopsl 11 onpeneneHus BIAXHOCTH Bo3ayxa. Kumnenue. 3aBUCHMOCTh TeMIEpaTypbl KUICHUS OT|
Iepexoabl aBiIeHUsA. XapaKTEepUCTHKA JKUIKOIO COCTOSHHUA BemlecTBa. bivkHui nopspaok. IloBepxHocTHOE
HaTsokeHue. CMaunBanue. KanwuisipHele siBiieHUs. XapaKTEpUCTHKA TBEPAOTO COCTOSHUS BELIECTBA.
Kpucraminueckue 1 aMmopHble Tena
JIaGopaTopHbie padoThI: 4
2. OnpeneneHue BIAKHOCTH BO3/TyXa
KonTtpoabHasi padora Nel «MonekynsipHasi GU3UKa ¥ TEPMOTUTHAMHUKA» 1
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Paspnen 3. dinekTpoauHamMmuka

32

Tema 3.1
DNeKTpUUecKoe moJje

Coneprkanue y4e0HOr0 MaTepuaJia:

JJeKTpUUECKUe 3apsibl. DIEeMEHTapHBIA JIEKTPUYECKHM 3apsi. 3aKOH COXpaHEHHUs 3apsijia. 3aKoH
Kynona. Dnexrpuueckoe mnosie. HampsokeHHOCTH anekTpuueckoro mosis. [lpuHuun cyneprnosunuy
nosei. [IpoBogHUKM B 3neKTpuyeckoM moje. JManeKTpuku B anekTpuueckoM moje. IMomspusanus
aeKTpuKkoB. [loreHunan. Pa3HOCTh MOTEHIMANOB. DKBUIIOTEHLMAJIbHBIE TMOBEPXHOCTH. CBSA3b
MEXy HAIPsDKEHHOCTbIO W Pa3sHOCThIO MOTEHIMAJIOB 3JIEKTPUYECKOTO MOJs. DJIEKTPOEMKOCTb.
Konnencaropsl. DHeprus 3apsukeHHOro KoHieHcaTopa. [IpumeHeHre KoHIeHcaTopoB

Tema 3.2
3aK0HBI TOCTOSIHHOT'O
TOKA

Coneprxanue y4e0HOr0 MaTepuaJia:

YcnoBus, HEOOXOAMMBIE ISl BOSHUKHOBEHHS U TMOJJIEP)KaHUs dJeKTpuueckoro Toka. Cuia Toxa.
DIIeKTpUYECKOoe conpoTuBiIeHue. 3akoH Oma it ydacTka uenu. [lapannenbHoe U mocienoBaTeabHoe
coelMHEHHNE MPOBOAHUKOB. PaboTa ¥ MOIIHOCTH MOCTOSTHHOTO TOKa. TermnoBoe aelicTBUE TOKa 3aKOH
Jxoyns—Jlenna. DaeKTpOABIKYIIIAs CUJIa UCTOYHUKA TOKa. 3akoH OMa JIJIsl TIOJTHOM 1Ienu

JlabopaTopHblie padoThI:
3. M3ydyeHne 3aK0HOB MOCTIEI0BATENBHOIO U MAPaJIEIbHOIO COEUHEHHUH TPOBOHUKOB.
4. N3mepenue D/1C v BHyTpEHHETO COMPOTHUBIICHHS] UICTOYHUKA TOKA

W

Tema 3.3
DNEeKTPUYECKUN TOK B
pa3HI/I‘~IHBIX cpe)lax

Coneprkanue y4e0HOr0 MaTepuaJia:

OIEKTPUYECKU TOK B MeETaulax, B OJJEKTPOJIUTAaX, ras3ax, B BaKyyMe. OJEKTpOJU3. 3aKOH
bnektponuza Papanes. Buasl ra3zoBbix  paspanoB. TepmosnektpoHHas smuccusa.  [limaszma.
DNEKTPUUECKUN TOK B MOMynpoBoaHukax. CoOCTBEHHas U MpUMECHas MpoBoAuMocTu. P-n mepexos.
[TomynipoBorHUKOBBIE TIPHOOPEI. [IprMeHeHne Moy TpOBOIHUKOB

Tema 3.4
MarauTtHoe 110j1e

Coneprkanue y4e0HOr0 MaTepuaJia:

BekTop mHAyKIMKM MarHUTHOTO mojsi. B3aummopeiictBue TokoB. Cuna Ammepa. [lpuMenenue cuibl
Amrnepa. MarHuTHbIA TIOTOK. [leficTBME MarHUTHOTO TMOJS Ha JABWXKyIIMiics 3apsa. Cuna Jlopenia.
[Tpumenenue cunbl Jlopenua. MarautHele cBoiicTBa BemiecTBa. ConHeyHasi akTUBHOCTD U €€ BIHMSHUE
Ha 3emutio. MarauTHble Oypu

Tema 3.5
DeKTpOMarHuTHas
VHTyKITHST

Conep:kanue y4eOHOT0 MaTepuaJa:

SBneHnEe SJIEKTPOMAarHUTHOM HWHIYKIWU. 3aKOH AJIEKTPOMAarHuTHOW wuHaykuuu. [IpaBumno Jlenia.
BuxpeBoe osnektpuueckoe mnozne. I/JC uWHAYKIMKM B JBWXKYIIMXCA MPOBOJHMKAX. SIBiIeHHE
CaMOMHAYKIIMU. MHAYKTUBHOCTh. DHEPTrUsi MarHUTHOTO TOJI TOKA. DJIEKTPOMArHUTHOE TOJIE

JlaGopaTopHbie padoThI:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

17



|5. M3ydeHue aBICHUS SIEKTPOMArHUTHOW MHIAYKITUA 4
KoutposbHasi padora Ne2 «Dnekrpuyeckoe moje. 3aKOHbI MOCTOSHHOTO TOKa. MarHuTHOE TMoJie. DJIeKTpoMarHutHasy 1
VHTYKIUS
Pasnen 4. KosieGanus 1 BOJIHBI 10 OK 01
Tema 4.1 Conepxanne y4eOHOro MaTepuasa: 4 OK 02
Mexannueckne  [apmonnueckue kosebanus. CBOOOIHBIE MeXaHWUYECKHe KoyieOaHus. [IpeBpaiieHue SHEPrUu IpH OK 04
KOJICOAHHs M BOJIHBI  [KOyie0aTENbHOM JIBHKEHMH. MaTeMaTudeckuii MasTHUK. [Ipy>KHHHBIA MasTHUK. BBIHYXIEHHBIE OK 05
MexaHHdeckie Konebanus. Pesonanc. OK 07
[lonepeunsle U MPOJOJIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJHBI. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €ro|
[pUMEHEHNE
Tema 4.2 Conep:xaHue y4eOHOIro MaTepuaJia: 4
OnekTpoMarHuTHbIe (CBOOOMHBIE SJICKTPOMAarHuTHbIE Kosiebanus. [IpeBpaleHne SHEPrHMU B KOJIEOATEIBHOM KOHTYpE.
Konebanus U BOJHBL ([leprox  CBOOOMHBIX — DJIEKTpUUYECKMX  Kosebanuii.  @opmyna  Tomcona.  3aryxaromue
QJIEKTPOMAarHuTHbIE KoJieOaHus. BBIHYXIEHHBbIE 3JeKTpuueckue KoseOaHnus. llepeMeHHBIH TOK.
Pezonanc B snekTpuueckoil nenu. ['eneparop mepemeHHOro Toka. Tpancdopmaropsl. Ilomydenue,
nepefaya U pacupeiesieHUe IeKTPOIHEPTUH.
DNIEKTPOMarHuTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMAarHUTHBIX BOJIH. OTKPBITBIA KoOJieOATENbHBIN
koHTyp. OnbiTel I'. T'epia. M300perenne pamgmo A.C. ITomoswiM. [TonsiTHe 0 paguocssizu. [IpuHmmm
paauocssasy. [IpumeHeHne 31eKTpOMarHuTHBIX BOJIH
Paspen S. Onruka 16 OK 01
Tema 5.1 Conep:kanue y4eOHOT0 MaTepuasa: 4 OK 02
[Ipupona cera ToueuHblil ncTOUHUK cBeTa. CKOPOCTh paclpoCTpaHEHMs CBETA. 3aKOHbI OTPAXKEHUS U MPEIOMIICHUS OK 04
ceeta. Ilpunnun I'roiirenca. ConHeuHble W JIyHHbIe 3aTMeHus. llonHoe oTpaxenue. JIMH3BL. OK 05
[loctpoenne wn3zoOpakeHus: B smH3aX. DopMyna TOHKOH JHH3BL. YBEIWYCHHWE JMH3BL a3 Kak
ontudeckas cucrema. Ontuueckue npuoOopsl. Teneckorsl
JlaGopaTopHbie padoThI:
6. OnpeneneHye moKasareis NpeIoMIIeHHs CTEKIa 3
Tema 5.2 Coaepxkanue yueOHOro MaTepuaJa: 4
Bosnoseie coiictBa [Murepdepenims cBera. KorepeHTHOCTh CBETOBBIX Jiydeil. MHTepepeHiuss B TOHKHX ILIEHKAX.
CBETa Konbua HetoTona. HMcnonbs3zoBaHue uHTEeppepeHIMHM B Hayke M TexHuKe. Jludpakuus caerta.

Jlndpakius Ha 1meny B mapayuiedabHbIX Tydax. AudpakmnuonHas pemerka. [lomspuzaius nonepeyHbIx
BoJH. [lomsipuzanms cera. Ilomspounsl. Jlucnepcus cBeta. Buabsl uzinydenuil. Bumbl cnexkTpos.
Crnektpsl ucnyckanusi. Criektpsl noraoueHus. CrekrpajibHbli aHanu3. ClieKTpajbHbIe KIIacChl 3BE3/.
YabTpaduoneroBoe uznydenue. MHdppakpacHoe uznmyueHue. PentrenoBckue nmyud. Ux mpupoaa u
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cBoiicTBa. [llkana 371eKTpOMarHUTHBIX U3TYUYEHUN

JlabopaTopHble padoThI:

7. OnpeneneHye JJIMHBI CBETOBON BOJIHBI C MOMOIIBIO TU(PPAKLIIMOHHON PELISTKH 2
Kontposabnas padora Ne 3 «Konebanus u Boabl. OnTHKay 2
Tema 5.3 JIBIDKEHHE CO CKOPOCTBIO cBeTa. [IoCTynaTel T€OpUH OTHOCUTEIBHOCTH U CIIEACTBUS U3 HUX. 2
CnenmanbHas Teopus [MITHBapHaHTHOCTH MOJYJISl CKOPOCTH CBETa B BaKyyMe. DHeprus okosi. CBsi3b MacChl U DHEPTUU
OTHOCHUTEJIBHOCTH  |CBOOOIHOM YacTUIIbI. DIIEMEHTHI PEJISTUBUCTCKON TMHAMUKH
Pa3nes 6. KanroBas pusznka 10 OK 01
Tema 6.1 Conep:xaHue y4eGHOro MaTepuasa: 4 OK 02
KBanToBas onruka KBanToBas runoresa [1nanka. TeroBoe uznyuenue. KopnyckynsipHO-BOJITHOBOM Ayan3M. DOTOHBI. OK 04
['umoTesa ne bpoiins o BOMHOBBIX cBolcTBax yacTuil. Japnenne cBeta. XUMUUYecKoe eHCTBHE CBETA. OK 05
Omnertel [1.H. Jle6enera u H.I. BaBuioBa. ®otosddexrt. YpaBuenue DitHiTeHa 11 hoTodddekra. OK 07
[Tpumenenne dporodddexra
Tema 6.2 Conep:xaHue y4eOHOro MaTepuaJia:
®usrka aToMa 1 [Pa3BUTHE B3MJIAJOB Ha CTPOEHME BemlecTBa. MoJen CTPOEHHS aTOMHOrO sipa. SluepHas mojeins| 4
aTOMHOTO siipa  jatoma. OmeiTel 3. Pesepdopna. Moxaens aroma Bogopoaa o H. bopy. KBantorie moctynarsr bopa.
Jlazeprl. PajmnoakTHBHOCTB. 3aKOH paJMOAKTHBHOTO pacraja. PaanoakTHBHBIE INpEBpaIICHUS.
CriocoObl HAOMIOJEHUSI U PErucTpaluu 3apsbkeHHbIX yacTull. CtpoeHue atomHoro smpa. JledexT
MAacChl, SHEPTHs CBSA3M M YCTOWYMBOCTh aTOMHBIX siiep. SlaepHble peakiuu. SnepHasi SHEpreTHKA.
JHEpPreTU4YeCcKuil BBIXOJ sIIEPHBIX peakiuil. ickyccTBeHHas paJliOaKkTUBHOCTD. [leneHne TsKeNnbIX
sinep. LlenHas sinepHas peakums. YIpasisieMas LENHas peakuus. SnepHelil peakrop. TepmosaepHsli
cuHTe3. DHeprus 3Be3d. [lonmydeHne paaroaKTUBHBIX HM30TOMOB U MX NMpUMEHEeHHe. buomorndeckoe
NeiicTBUE PaIMOAKTUBHBIX M3IYyYSHHH. DIeMEHTapHbIC YACTHIIBI
KontponbHas padora Ne 4 «KBaHTOBas pusnka» 1
Pasnen 7. Crpoenue Beenennoii 6 OK 01
Tema 7.1 Coaep:kanue y4eGHOro MaTepuaia: 2 OK 02
Crpoenue ConHeunoii (Conneunas CuCTeEMa: IUIAHETHI M MaJIbIE TeJa, cucTeMa 3emiss—JlyHa OK 03
CHCTEMBI OK 04
Tema 7.2 Conepskanue y4eOHOT0 MaTepHaIa; 2 OK 05
Opomonus Beenennoit (Ctpoenne u somonus Connna u 38é31. Knaccudukanus 38E371. 3BE3bI 1 HCTOYHUKH MX SHEPTHH. OK 07
["anaxTrka. CoBpeMeHHbIE NPE/ICTaBICHUS O CTPOSHUH U 3BOIIOIMU Beenennoi
JlaGopaTopHbie padoThI:
8. M3yueHune kapThl 3B€3THOT0 HeOa 2

IIpome:xxyTounasi arrectanusi: 1uddepeHInPOBaHHBIN 3a4EeT
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3. Yci0Bus peaju3anuy NPOrpaMMsbl 001e00pa3oBaTeIbHOM JMCIUIITTHHBI

3.1. TpeboBaHMs K MUHUMAJILHOMY MaTepUalIbHO-TEXHUYECKOMY oOecriedeHnto Peannzanus
MIPOrpaMMbl TUCHUIUIUHBI TpeOyeT Han4Ksl y4eOHOro KkabuHera Qu3HnKu.
ObopynoBanue yaeOHOTo KabuHeTa:

Hudposas nabopatopust mo GU3UKE IS YIUTENS;

[Mudposas nabopatopust 1o Gpusuke i yUYCHHUKA;

Becsl TexHn4eckne ¢ pa3HOBECAMHU;

KommekT 1711 1a00paTOpHOTO MPaKTHUKyMa 110 ONTHKE,

KomrutexT 17151 1abopaTopHOTro MpakTUKyMa 110 MEXaHUKE;

Kommiexkt ans  1abopaTopHOro  MpakTHKyMa 10  MOJEKYJsIpHOW  (u3uke u
TEPMOJIUHAMUKH;

7. KoMrutekt mist 1aG0paToOpHOro MPaKTUKyMa IO JIEKTPUUYECTBY (C TEHEPATOPOM);
8.  Kommuiekt ans u3ydeHus BO30OHOBISIEMBIX UCTOYHUKOB SHEPTUM (COJTHEUHOM, BETPOBOM
HHEPruu, OM0-, MEXaHUYECKOH U TePMOIJIEKTPUIECKON SHEPTETUKH);

9.  Amnepmertp J1abopaTOpHBIN;

10. BoapT™MeTp 1a00paTOPHBIL;

11. Konopumerp ¢ HaOOpOM KalTOpUMETPHUUECKHX Tell;

12.  Tepmomerp 1abOpaTOPHBIN;

13.  KoMIuiexT sl u3y4eHus OCHOB MEXaHHUKH, THEBMAaTUKHU U BO30OHOBIISIEMbIX HCTOYHUKOB
SHEPIuH;

14. bapometp-anepoun;

15. bnox nuTaHus peryiupyeMsblii;

16. Be0-xamepa Ha MOJIBUYKHOM LITATHUBE;

17. Bwunaeoxamepa Juist paOOThI ¢ ONITHYECKUMU NTPHOOpamMH;

18. T'enepartop 3ByKOBOM;

19. T'urpomertp (micuxpomerp);

20. TI'py3 HabopHbIi;

21. /luHamOMeTp JE€MOHCTPAIOHHBIH;

22. KoMIIIEKT nocy/1bl AEMOHCTPALIMOHHON C MMPUHAUIC)KHOCTSIMY;

23. MaHoMeTp )KUIKOCTHON JEMOHCTPALIMOHHBIN;

24. MeTtp 1eMOHCTPAIIMOHHBIN;

25.  MuKpockoI JEMOHCTPALIMOHHBIN;

26. Hacoc BakyymHbIii KomoBCKOTO;

27. Cronuk nogbEMHBII;

28. llltaTtuB eMOHCTPALIMOHHBIN (HU3UUYECKUN;

29.  DNeKTpOIINTKA;

30. Habop 1eMOHCTPAIMOHHBIN 110 MEXaHUYECKUM SIBIICHUSM;

31. HaGop 1eMOHCTpPAIlMOHHBIH 10 IWHAMHKE BpAIaTeIbHOTO ABHKEHHUS,

32. Habop 1eMOHCTpaIMOHHBIN 110 MEXaHUYECKUM KOJICOaHUSIM;

33. HaGop n1eMOHCTpaIlOHHBIN BOJTHOBBIX SIBIICHHIA;

34. Bepepko Apxumena;

35. Masgrauk MakcBenna;

36. Habop ten paBHOTO 00BEMA;

37. Habop Ten paBHOIH Macchl;

38. TlpuGop st geMoHCTpaInuu aTMOCHEpPHOTO TaBJICHHS;

39. Ilpu3sma, HaKJIIOHSIOUIASICSI C OTBECOM;

40. Ppiuar neMOHCTpPALIMOHHBIN;

41. Cocyasl coobIaronmecs;

42. CrakaH OTJIMBHOW JEMOHCTPAIIMOHHBIM;

43. Tpy6Oka HeroToHa,

44. Ilap Ilackans;

A
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45. HaOop 1eMOHCTPAIIMOHHBIN IO MOJIEKYJISPHON (PU3MKE U TEIUIOBBIM SIBICHUSM;

46. Habop AeMOHCTPAIIMOHHBIN 0 TA30BBIM 3aKOHAM;

47. Halop Kanuuispos;

48. TpyOxka mist feMOHCTpAIMU KOHBEKIIUU B KUIKOCTH;

49. 1lunuHApBI CBUHLIOBBIE CO CTPYTOM;

50. Iap ¢ xonbIOM;

51. BBICOKOBOJIBTHEIA HCTOYHUK;

52. Tenepatop Ban-ne-I'paada;

53. Jlo3umertp;

54. KaMepTOHBI Ha PE30HAHCHBIX SLIUKAX;

55. Kowmmutekr  npuOOpoB ¥ NPUHAISKHOCTEH A7 JAEMOHCTpAallMM  CBOWCTB
AIIEKTPOMArHUTHBIX BOJIH;

56. Komrutekt npuOOpoB At U3yYeHUs NPUHIUIIOB paronpuemMa U paauonepeaay;

57. Kowmmiekt npoBOJIOB;

58.  Marsur 1yroo0pasHslii;

59. MarsHur nojsocoBOM JEMOHCTPALIMOHHBIN;

60. MammHa 31eKTpodopHas;

61. MasaTHUK 31EKTPOCTATUYECKUIL;

62. Habop 1no u3y4eHnI0 MarHuTHOTO 1OJIs 3eMJIH;

63. HabGop neMOHCTpaIMOHHBIN 0 MATHUTHOMY TTOJTFO KOJIBIIEBBIX TOKOB;

64. Halop 1eMOHCTpPAIIMOHHBIN MO MOIYIPOBOJHUKAM;

65. Habop 1eMOHCTpaIMOHHBIH 110 TOCTOSTHHOMY TOKY;

66. Habop 1eMOHCTPAIIMOHHBIH 10 3JEKTPUUECKOMY TOKY B BaKyyMe;

67. Habop n1eMOHCTPAIMOHHBIN 1O AIEKTPOTNHAMUKE;

68. HalGop 1 1eMOHCTpalMi MarHUTHBIX MOJIeH;

69. Habop ans neMoHCTpaluy SIEKTPUIECKUX TTOJICH;

70. TpanchopmaTop yueOHBIH;

71. Ilamouka CTEKJISHHAST,

72. Ilamouka 300HHUTOBAS;

73. Tlpubop Jlenma;

74. Crpenku MarHUTHBIC HA IITaTUBAX;

75. CynrtaH 3JIeKTPOCTaTUYECKUI;

76. lLllTaTUBBI H30IUPYIOLIKE;

77. DAEKTpOMAarHUT pa3OOpHBIN;

78. Habop 1eMOHCTpPAIIMOHHBIN M0 T€OMETPUYECKON OITHKE;

79. Habop neMOHCTpaIMOHHBINA 110 BOJTHOBOW ONTHKE;

80. CnekTpockon IBYXTpPYOHBI;

81. Habop crekTpanbHbIX TPYOOK C HCTOUHUKOM MUTAHUS;

82. VYcraHoBka ans usydeHus ¢porodpdexra;

83. Habop nemoHcTparimoHHbIN 10 ocTosiHHOM [[nanka;

84. KoMIuleKkT HarIsIHBIX TOCOOMH AJIst TOCTOSTHHOTO MCIIOJIb30BaHMS,

85. Kowmmuiekt noptpetoB i odopMiieHHs KaOUHeTa;

86. KoMIulekT 7eMOHCTPALMOHHBIX Y4EOHBIX TAOIHII.

[Tpu Hannuuu HEOOXOAMMOro 000pPYAOBAaHHUS 3aHATUSA MO (PU3MKE B HEKOTOPHIX CIy4asX MOTYT
MIPOBOJUTHCS B UMEIOIIMXCS B 00pa30BaTeIbHON OpraHU3allii MacTePCKUX MM JJaOOpaTOpHsIX.
3.2. NudpopmannonHoe odecnevyenne 00y4eHust

1. Ins peanuzanuu mporpamMmbl OMOIHOTEUHBIH (HOHJT 00pa3oBaTEIbHON OpraHU3aluy J0JKEH
UMETh T[e4YaTHble W/WIM JJIEKTPOHHbIE OOpa3oBaTeiabHble U HMH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHbIE JJISl MCIOJIb30BaHUS B 00pa3oBaTeIbHOM Mpoliecce, He CTapIle MATH JIET C
MOMEHTa U3JaHUsl.

2. PexoMmeHyeMble TeyaTHbIE M3/aHUS MO pean3alui o0I11eo0pa30BaTeIbHOW AUCHUIUINHBI
MIPEJICTaBICHbl B METOJUYECKUX PEKOMEHIAIHMIX [0 OpraHu3aluu 00yUeHusl.
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4. KOHTPOJIB " OlICHKA pe3yJbTaTOB 0CBOCHHUSA IUCHUIIJINHBI

KonTposb, M oOmeHka pacKpbhIBalOTCS 4YEpEe3 YCBOEHHBIE
00y4JalmuMUCs yMEHHUs, HamlpaBlieHHble Ha (QOpMHUpOBaHUE OOIMMX M MpodeccroHaTbHBIX
KomreTeHIi. KoMmnereHmun g0 KHBI ObITh COOTHECEHBI C IPEAMETHBIMU pe3yIbTaTaMu.

3HaHUA H HpI/IO6peTCHHBIe

Kox n HamMeHoBaHmne Pa3nen/Tema Tumn oeHOYHbIX
(hopMupyeMbIX KOMIIETEHUM MepOonpPUsATHI
OK 01. Beibupath criocoOsr Pasgen 1. Temer 1.1., 1.2, 1.3

- YCTHBIN OIIPOC;

COBPEMEHHBIE CPEICTBA ITOUCKA,
AQHAIM3a U UHTEPIPETALUN

Paznen 2.
Pasnen 3.

[peleHus 3a1a4 Pazgen 2. Temnr 2.1., 2.2., 2.3.

podeccHoHATBLHOM Pasmen 3. Temsr 3.1., 3.2., 3.3,

NEeSITeIbHOCTH IPUMEHUTENBHO K |3.4., 3.5.

[Pa3JIMYHBIM KOHTEKCTaM Paznen 4. Tems 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temn! 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 02. Mcnoab30BaTh Pasgen 1. Temner 1.1., 1.2, 1.3

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

- (poHTaNBHBIN OMpPOC;
- OIIEHKa KOHTPOJIbHBIX
pabor;

- HaOJIOJICHUE 32 XOI0M

BEITIOJTHEHUS
TabopaTOPHBIX padoT;

- OLICHKA BBITIOJTHCHHUA

peaTn30BBIBATh COOCTBEHHOE
poheccuoHaIbHOE U
ITMYHOCTHOE Pa3BUTHE,
MpeANPUHUMATEIBCKYIO

e TeIbHOCTD B
npodeccnoHaIbHOM cdepe,
MCIIOJIb30BATh 3HAHUS 10
(bMHAHCOBOW TPAMOTHOCTH B
Pa3ITUYHBIX )KU3HEHHBIX
CHUTYaIHSIX

Pa3nen 2.
Pasznen 3.
3.4.,3.5.

Paznen 7.

nHOopMaIuu u 3.4.,3.5.

nHpOopMannonHeie TexHonoruu |Pasnen 4. Temsl 4.1., 4.2.

19 BRIIOJTHEHUS 3a1a4 Pazgen 5. Temnr 5.1., 5.2., 5.3.
npodecCHOHATBLHON Paznen 6. Temsr 6.1., 6.2.

eI TEIHLHOCTH Pazgen 7. Temnr 7.1, 7.2

OK 03. IlmanupoBath u Pasnen 1. Temsr 1.1.,1.2,1.3

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

Temsr 7.1, 7.2

abopaTopHbIX padoT;
- OIICHKA NMPaKTUYECKUX
pabot (pemeHus
KayeCTBEHHBIX, PACYCTHBIX
3ajiayv);
- OIIEHKAa TECTOBBIX
3aIaHHI;
- HaOJIOZCHHE 32 XOJIOM
BBITTOJTHEHHS
WHIMBUTYJIBHBIX IPOCKTOB
1 OIICHKA BBITIOJTHEHHBIX

OK 04. O¢ppexruBHO
B3aMMOJICHICTBOBAThH U pabOTaTh B
KOJJICKTHBE U KOMaH/Ie

Paznen 1.
Paznmen 2.
Pasnen 3.
3.4., 3.5.

Pasnen 4.
Pa3nen 5.
Pasnen 6.
Paznen 7.

Temsr 1.1.,1.2, 1.3
Temm 2.1.,2.2.,2.3.
Tewmsr 3.1., 3.2., 3.3.,

Temsr 4.1.,4.2.
Temmr 5.1.,5.2.,5.3.
Tewmsr 6.1., 6.2.
Temsr 7.1, 7.2

[IPOEKTOB;
- OLICHKA BBIIOJIHEHMS

TOMAITHUX
CaMOCTOSITENIbHBIX paboT;

- HaOJIOZEHHE U OLIEHKA
[peLIeHUs Keiic-3a1ay;

- HaOJIOEHUE U OLIEHKA

OK 05. OcyuiecTBiATh yCTHYIO U

Paznen 1.

Temsr 1.1.,1.2, 1.3

IIETTOBOM UTPBI;

[MCHbMEHHYI0 KOMMyHHKanuio Ha |Paznen 2. Temsr 2.1.,2.2.,2.3. - JTuddepeHuupoBaHHbIH
rOCyJJapCTBEHHOM SI3bIKE Paznen 3. Temwr 3.1.,3.2.,3.3., hayer
Poccuiickoit @enepanyu ¢ 34.,3.5.
y4eTOM 0COOEHHOCTEH Pasnen 4. Temn1 4.1., 4.2.
COLIMAJIBHOTO U KYJIBTYPHOTO Pasnen 5. Temsr 5.1., 5.2., 5.3.
KOHTEKCTAa Paznen 6. Temnr 6.1., 6.2.
Pazgen 7. Temsr 7.1, 7.2
OK 07. ConelicTBOBaTh Pasnmen 1. Temsr 1.1.,1.2,1.3
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COXPaHEHUIO OKPYKAOLIEH
Cpezbl, pecypcocOepeKeHHIO,
MIPUMEHSTH 3HaHUS 00
M3MEHEHUH KJIMMaTa, IPHHIHIIB]
Oepe’KITMBOTO MPOU3BOCTBA,

A PeKTHBHO NEHCTBOBATH B
YpE3BBIYANHBIX CHTYAIUIX

Pasgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.,
3.4.,3.5.

Paznen 4. Temnr 4.1., 4.2.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temsr 7.1, 7.2
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