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PaGouast mporpamMmma 0611e006pa3oBaTeIbHON YIeOHON TUCITUTIINHBI « DU3HMKay» MpeHa3HAUYCHA
U1 N3y4eHHst GU3UKH B IPOeCCHOHATBHBIX 00pa30BaTeNbHBIX OPraHU3aALUAX, PEATH3YIOIINX 00pa3o-
BaTeNIbHYIO IPOrpaMMy CPEIHEro o0IIero oopazoBaHus B peesaX OCBOSHHsSI OCHOBHOW Ipodeccro-
HaJpHOM oOpa3oBarensHOi porpammbl CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO 0011IeT0 00pa30BaHUs
MIPH TIOJIrOTOBKE KBATHM(PHUIIMPOBAHHBIX PAa00UYUX, CITYXKAIIUX, CIICIIMATMCTOB CPETHETO 3BEHA IS CIICIIH-

anbHOCTH 38.02.08 Toprosoe neno

Opranuzanus — pa3pabOT4YHK: TOCYAApCTBEHHOE OrOKeTHOEe NpOo(decCHOoHaTbHOEe 00pa3oBaTeIbHOE

yupexenue «Boarorpajackuii ”HIyCTpUaIbHBINA TEXHUKYM)

Pazpabotunk: Komocosa JI.JI.., mpenonaBatens I'BIIOY «Bonrorpaackuii MHIYCTpHATIBHBIN TEXHUKYM»

Pabouas nporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero obiiero odpazoBaHus,
MIPEIBSABISIEMBIX K CTPYKTYpE, COJIEPKAHUIO M PE3YIbTaTaM OCBOCHUS YUCOHOW MUCIUTUTHHBI «DU3HKa,
U B COOTBETCTBHHM C PEKOMEHIAIMSAMHU 1O OpPTaHU3AIMU TOJTYyYSHHUS CPEAHET0 OOIIero oOpa3oBaHHS B
npejeniax OCBOSHHsI 00pa30BaTEeNIbHBIX MPOTPaMM CpeaHero MpodeCCHOHAIBLHOrO 00pa3oBaHus Ha Oa3e
OCHOBHOT'O 00IIIer0 00pa3oBaHUs C YYeTOM TpeOOBaHM (eiepaIbHBIX IOCYIapCTBEHHBIX 00pa30BaTelb-
HBIX CTaHJApPTOB M MOJIy4aeMOH NpOoecCuu WK CHEIHaIbHOCTH CPEIHEro NpopeCcCHOHAIBLHOr0 00pa3o-
BaHUs (MUChMO JlemapTaMeHTa rocyJIapCTBEHHOW MOJUTHKU B cepe MOArOTOBKM pabodmx KaJpoB H
JATTO Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

PEKOMEH/IOBAHA npeametHo# (IMKJI0BON) KOMUCCUEN XMMHUECKUX TEXHOJIOTHM, 00IIEeCTBEH-
HOTO NMUTaHUS U €CTECTBEHHOHAYYHBIX JUCLIUIUINH
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOU JTUCIHUILIAHBI

1.1 MecTo TMCUMILIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/IbHOI NPOorpaMMbl:

Oo6meobpazoBarenbHas qucHUILUIMHA «DU3HKa» SBISIETCS 0053aTeIbHON YacThio 001Ie00pa3oBa-
TEJIBHOTO IIUKJIa 00pa3oBaTenbHON mporpaMMel B cootBeTcTBUH ¢ PI'OC CIIO mo crnennaibHOCTH

38.02.08 Toprosoe neJ1o

1.2 leab u miIaHupyemble pe3yJabTAThI 0CBOEHUSsI JUCHUILIMHBI:
1.2.1 lleau aAMCHUIIAHBI:

Cogepxanue mporpaMMbl 00111e00pa3oBaTeIbHON AUCHUIIINHBI DU3MKa HAIIPaBIEHO HA JOCTHU-
YKEHHE CICAYIOUINX LeJe:

e (opmupoBaHue y o0ydaromuxcsi yBEpeHHOCTH B IIEHHOCTH 00pa30BaHusl, 3HAYMMOCTH (pU3Hnye-
CKUX 3HAHUM JUIsl COBPEMEHHOI'O KBAJIM(ULIMPOBAHHOTO CIIELIUATIUCTA IIPU OCYLIECTBIEHUHU €TI0
npodeccnoHanbHOI 1eATENbHOCTH;

e OBJIAJICHUE CTIEUU(UICCKON CUCTEMOH (PU3MUECKUX TOHSATHH, TEPMHUHOIOTUEH U CUMBOJIMKOM;
e OCBOEHHE OCHOBHBIX (PM3MUYECKHX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

e  OBJIAZICHHE OCHOBHBIMHM METOJAMU HAYYHOT'O [TO3HAHMSI IPUPO/IbI, UCIIOIb3YEMbIMU B (DU3HKE
(nabnroneHue, onucaHue, U3MEpPEHNe, BbIIBUYKEHUE TUIIOTE3, IPOBE/ICHUE KCIIEPUMEHTA);

e OBJAACHUC YMCHUAMU O6pa6aTBIBaTB JAaHHBIC SKCIICPUMCEHTA, OOBICHATH IMOJTY4YCHHBIC PC3YyJIbTa-
Thbl, YCTAHABJIMBATb 3aBUCUMOCTH MCKIY (1)I/I3I/I‘IGCKI/IMI/I BCIMYHMHAMH B Ha6J'II-OI[aCMOM SABJICHUU,
J€J1aTh BBIBOJbI,

. (l)OpMI/IpOBaHI/Ie YMCHHUS pCUIATh (I)I/I?»I/IquKI/Ie 3ala4U pa3HbIX ypOBHCfI CJIOXKHOCTH,

e pa3BUTHE MTO3HABATEJIBbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B MPO-
1ecce NpuoOpeTeHns 3HaHUH ¢ UCTIOJIb30BaHUEM PA3IMYHBIX HCTOUHUKOB MH(OpPMAIUU U COBpe-
MEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUH; yMEHHUH (HOopMyIupoBaTh U 0OOCHOBBIBATh COOCTBEH-
HYIO MO3UIIMIO 110 OTHOILIEHUIO K (pU3nuecKoi HHPpOopMaIiH, 0JIy4aeMoil U3 pa3HbIX HCTOYHHU-
KOB;

e BOCIIMTaHUE YYyBCTBA F'OPJIOCTH 32 POCCUNCKYIO (PU3HUECKYIO HAYKY.

1.2.2. Ilnanupyembie 00pa3oBaTe/ibHbIE Pe3yJIbTATHI OCBOEHUS 00111€e00pa30BaTeib-
Hoil JucuumnHbl B cooTBeTcTBHU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO



Kon n HaumeHoBaHHe (hOpMHPYeEMBIX KOMIIETEHIUH

Ilnanupyemble pe3yJabTaThl OCBOEHUS IMCUUILINHBI

O0mme

AucuuninHapHbie

OK 01 sb1OupaTh CIOCOOBI pEIICHUS 3a/1a4
podhecCHOHATLHOM JIEATEIILHOCTH PUMEHU-
TEJIBHO K pa3jIMYHbIM KOHTEKCTaM

JIMYHOCTHBIC PE3yIbTATHI JOJDKHBI OTPAXKaTh B YACTH
TPYAOBOTO BOCITUTAHHS:

- TOTOBHOCTB K TPY/ly, OCO3HAHKE IICHHOCTU MaCTePCTRA,
TpynonroOue;

- TOTOBHOCTH K aKTHBHOM JEATENNLHOCTH TEXHOIOTHYE-
CKOH ¥ COITMANILHOM HAIPaBICHHOCTH, CITOCOOHOCTH
HHHUIIHPOBATh, INIAHKPOBATH M CAMOCTOSTEIILHO BBIIOJI-
HSTH TaKyIO JICATEIbHOCTD;,

- HHTEPEC K Pa3NH4YHbIM cepaM npodheccuoHaTbHOM
JIEATEIIBHOCTH,

MertamnpeMeTHbIC PE3yJIbTaThl TOJHKHBI OTPaKaTh:
OBJajicHre YHUBEPCAIBHBIMU YYCOHBIMU TO3HABATECIIb-
HBIMH JIEHCTBUSIMU:

a) 6a30BbIE JTOTHUECKUE ACHCTBYS:

- CaMOCTOSTENEHO (HOPMYITUPOBATh U aKTYAIU3UPOBATh
npo0bJieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YyCTaHABJIMBATh CYIIECTBEHHBIH PU3HAK UIIK OCHOBA-
HUS U CpaBHEHMS, KJIacCU(PUKAIIIH U 0000IICHHS;

- OIpEACTIATh ENIU ACATSILHOCTH, 3a1aBaTh ApaMeTPhI
Y KPUTEPUU UX JOCTHIKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHUS B pac-
CMaTPUBACMBIX SIBIICHUSX;

- BHOCUTh KOPPEKTHUBBI B JICITEIBHOCTD, OICHUBATH CO-
OTBETCTBHE PE3yJIbTATOB LIEJISIM, OIIEHUBATH PUCKH I10-
CJIEJICTBUI IEeATEIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHHE NIPU PEIICHUH YKU3-
HEHHBIX TPOOIEM

0) 6a30BBIC HCCIIEAOBATEIBCKUE JCHCTBHS:

- BIIQJICTh HABBIKAMH YUEOHO-HCCIIEIOBATEIILCKOH U TIPO-
€KTHOU JIeATEIFHOCTH, HAaBBIKAMU Pa3pelIeHus pooeM;
- BBISIBJIATH IIPUYAHHO-CIICACTBEHHBIE CBSI3H U aKTyaJlH-
3MPOBATh 3a/1a4y, BEIIBUTATh TUIIOTE3Y €€ PEIICHUS,
HAXOJIUTh apTyMEHTHI JJIS T0Ka3aTeIbCTBa CBOUX YTBEP-
JKJICHUH, 3a]1aBaTh TApaMETPhl M KPUTEPUH PELICHUS,

- aHAJIM3MPOBATH [TOJYYCHHBIC B XO/I€ PEIICHHUS 3a1a4H
Pe3yabTaThl, KPUTHYECKU OICHUBATH MX JOCTOBCPHOCTH,
MIPOTHO3MPOBATH M3MCHEHUE B HOBBIX YCIOBHUAX;

- YMETh NICPEHOCUTH 3HAHUS B IO3HABATEIIBHYIO M IIPAK-
THYECKYIO 00JIaCTH JKU3HEACITEIbHOCTH;

- YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIAMETHBIX
obJacTeit;

ITP6 1- cdopmupoBaTh NMpENCTAaBICHUS O POJIU U MECTe
(M3UKK U aCTPOHOMUH B COBPEMEHHON HAay4YHOW KapTHHE
MHpa, 0 CHCTEMOOOpasyouiel poiau GU3UKH B Pa3BUTHU
€CTECTBEHHBIX HAayK, TEXHUKH M COBPEMEHHBIX TEXHOJIO-
THHA, O BKJIAAE POCCHMCKHX W 3apyOe)KHBIX YUCHBIX-
(¢U3UKOB B pa3sBUTHE HAYKW; MOHUMaHWE (PH3MUECKOI
CYIIHOCTH HAONIONAeMBIX SBICHUI MHUKPOMHpA, MaKpo-
MHpa M Merammpa; MOHMMaHHE pOJIM acTPOHOMHUH B
MPaKTHIECKOH NESITENIbHOCTH YeJIOBEKAa M JalbHEHIIeM
Hay4YHO-TEXHUYECKOM Pa3BUTHH, Poiid GU3UKH B HOpMHU-
pOBaHMU Kpyrozopa M (YHKIHMOHAJIBHOH TPaMOTHOCTH
YeJIoBeKa JJIsl PElICHHs NPAaKTUYEeCKUX 3a/1ay;

I1P6 2- chopmupoBaTh yMeHHs peliaTh pacueTHbIC 3aja-
YM C SIBHO 3aJIaHHOW (pU3MYECKOW MOJIEINbI0, HCIOIb3Ys
¢u3nyeckre 3aKOHbI U IPHHIMIIBI; HA OCHOBE aHaM3a
YCIIOBUS 3a/1a4d BBIOMPATh (HU3MUECKYIO MOJENb, BBIIC-
JATh (pU3NYEcKHe BEJMUUHBI U (OpMyITbl, HEOOXOJMMBIE
JUISl e PelIeHHs, IPOBOANTH PacueThl U OLICHWBATh pe-
IFHOCTH TIOJIyYEHHOTO 3HA4YCHUs (PU3NUECKON BEIMYH-
HBI; pelIaTh Ka4eCTBEHHBIE 331a4M, BEICTpauBas JIOTHIE-
CKH HETPOTHBOPEUMBYIO IIEMIOYKY PacCyKIE€HHH C OIo-
pOH Ha M3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (HU3HYe-
CKUE SIBJICHUS,

[TP6 3- BnajgeTh OCHOBOIOJATAIOMIMMH (HHU3UYECKHUMHU
MOHATHSAMH W BEJIMYMHAMH, XapaKTePH3YIOUMMU (H3H-
YeCKHe TPOIECChl (CBI3aHHBIMH C MEXaHHYECKHM IIBH-
KEHHEM, B3aUMOJICHCTBHEM Tel, MEXaHHYECKHMH KOJe-
0OaHUsIMU M BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOSHHEM
BEIIECTBA, TEIUIOBBIMH IIPOLECCAMH; 3JIEKTPUYECKUM U
MarHUTHBIM TIOJISIMH, 3JIEKTPUYECKUM TOKOM, 3JIEKTPO-
MarHUTHBIMH KOJIEOAHUSIMH M BOJIHAMH; OINTHYECKHMHU
SIBJICHUSIMU; KBAHTOBBIMH SIBJICHUSIMH, CTPOCHHEM aToMa
W aTOMHOTO sIJIpa, paJlMOaKTHBHOCTHIO); BJIaJICHHE OCHO-
BOIIOJIAraIONIMMHU aCTPOHOMHYECKUMHU HOHSATHSIMH, MO3-
BOJIIOIIMMH  XapaKTePHU30BaTh IIPOLECCHI, IMPOUCXOAS-
IIMe Ha 3BE31aX, B 3BE3IHBIX CHCTEMaX, B MEXIaJaKTH-
4Yeckoil cpene; IBIDKEHHE HEOECHBIX Tell, IBOJIIOLUIO
3Be3] ¥ BeenenHoix;

- c(hOopMHpOBaTh YMEHHUs IPUMEHATH OCHOBOIOJATalo-
IMe aCTPOHOMHYECKHE IOHATHS, TEOPUHM U 3aKOHBI IJIA
aHanu3a U oObsICHEHHS (PU3NYECKUX IPOLIECCOB, IPOUC-




- BbIIBUT'aTb HOBBIC UACH, IPCJIaraTb OpUTIHAJIbHbIC
MOAXOAbI U PCIICHUA;

- CHOCOOHOCTh X MCIIOJIL30BAHUS B IT0O3HABATEIHLHOM U CO-
unaanoﬁ IIPAaKTUKE

XOIALIMX Ha 3Be3JlaX, B 3BE3JHBIX CUCTEMax, B MEXra-
JIAKTHYECKOM Cpefie, NBMKCHUS HEOCCHBIX TEJ, DBOJIO-
11U 3Be3]1 U BcenenHoi;

I1P6 4- B1ageTh 3aKOHOMEPHOCTSIMU, 3aKOHAMH U TCOPHSIMI
(3axkon BcemupHoro Tsrorenus, I, IT u 11 3akonsr HeroToHa
3aKOH COXpPaHEHHs] MEXaHUUECKOM SHEPTUH, 3aKOH COXpaHe
HUS IMITYITbCA, IPHHIAT CYTIEPIIO3UIIUH CHII, TIPUHIIAT PaE
HOIIPaBHOCTH WHEPIIUATBHBIX CHCTEM OTCUETa; MOJICKYIISP
HO-KHHETHYECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, ICPBBI 3aKOH TEPMOINHAMHUKH; 3aKOH
COXpaHCHUS ICKTPUIECKOTO 3apsiia, 3akoH KynoHa, 3akoH
Owma 1 yyacTka IienH, 3akoH OMa JUIs OJTHOM 3MeKTpHuye
CKOM 11eny, 3akoH J>koyns - JIeH1a, 3aK0oH 3JI€KTPOMAarHuT-
HOM MHIYKINH, 3aKOH COXpaHEHHS YHEPTUH, 3aKOH MPSIMO-
JIUHEHNHOTO paclpoOCTpaHEHUsI CBETa, 3aKOH OTPaKEHUsI CBE
Ta, 3aKOH IMIPEJIOMJICHHUS CBETA; 3aKOH COXPAHEHUs YHEPTUHI
3aKOH COXpPaHEHHsI UMITYJbCa, 3aKOH COXPaHEHUS dIEKTPHY
CKOTO 3apsiia, 3aKOH COXPaHEHHsI MAaCCOBOTO YHCIIA, IIOCTY-
natel bopa, 3aKoH paTnoakTUBHOTO paciiaja); yBepeHHOE
HCTIOJIb30BaHKE 3aKOHOB U 3aKOHOMEPHOCTEH IPH aHAIN3e
(hM3UIECKUX SBIICHHUH U TIPOLIECCOB

[1P6 6-BnageHue 0oCHOBHBIMH METOJIAaMH HAYYHOTO
MTO3HAHUS, HCIIOJIh3yEMBIMHU B (PH3HKE: TPOBOIUTH

MpsIMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIHUMH,
BBIOMpAst ONITUMAJIBHBIN CIOCO0 M3MEPEHUSI M UCTIONbB3YS
H3BECTHBIE METO/bI OLIEHKH [TOTPEIIHOCTEN U3MEpPEHUH,
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3MUECKUX

C UCTIOJIH30BAaHUEM TIPSMBIX U3MEPEHHH, OOBACHATH
MIOJTYYCHHBIC PE3YIIbTaThl, HCIOIb3Yys (PU3NICCKHE

TEOpUH, 3aKOHBI U TIOHATHUS, U JI€JaTh BbIBOJbI;

coOIroIaTh MpaBmiIa OE30MacCHOTO TPYAa IPHU IPOBeEIe-
HUH HCCIICAOBAHUI B paMKax y9eOHOTO IKCIICPUMEHTA U
Y4e0HO-HCCIIeIOBATEIILCKON JISSITETBHOCTH C HCIIOIB30-
BaHUEM U(PPOBBIX U3MEPHUTEIBHBIX YCTPOUCTB | J1a00-
paTopHOT0 000pYIOBaHUS; CPOPMUPOBAHHOCTH NPT~
CTaBJICHUN

ITP6 7 ChopMupOBaHHOCTH YMEHHS PEIIATh PACUETHHIE
3aJ1a4¥ ¢ SIBHO 33JaHHON (PU3NIECKON MOJIEIBIO,
MCTIONB3YS (PU3NIECKUE 3aKOHBI ¥ IPUHIIMITEL, HA OCHOBE
aHaJIM3a YCIOBHS 3aJ1a4¥ BHIOUPATh (PU3HUECKYIO MO-
JIeJTb, BBIACIATh (PU3MYCCKHE BEIMYHHBI U (POPMYIIBI,
HEOOXOIUMBIC JIJIs €€ PEIICHUS, POBOIUTH PACUYCTHI U
OLICHUBATh PEAIbHOCTb 3HAUCHUS BEJIMUMHBI, peIIaTh




Ka4yeCTBEHHBIC 3a/1a4M, BBICTPAUBAasl IOTHUECKU HETIPOTH-
BOPEUMBYIO LIETIOUKY pacCyKICHUH ¢ OMOPOil Ha U3y-
YEHHbIC 3aKOHBI, 3aKOHOMEPHOCTHU 1 (PU3UUECKHE SIBIIC-
HUS

OKO02 wucnonb30BaTh COBPEMEHHBIE CpEACTBA
MOWCKA, aHaIu3a U MHTEepHpeTanuu uHpopMa-
WU, 1 UHPOPMALIMOHHBIE TEXHOJIOTUU VISl BbI-
MOJTHeHHUSI 33724 NMPOPECCHOHATBHON JIeATEINb-
HOCTH;

JIMYHOCTHBIC PE3yIbTATHI JOJDKHBI OTPAXKaTh B YACTH
[IEHHOCTH HAYYHOTO MTO3HAHUS:

- c(hOpMHUPOBAHHOCTH MIUPOBO33PEHUSI, COOTBETCTBYIO-
IIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U 001IIe-
CTBCHHOW MPAKTHKH, OCHOBAHHOTO HA AMAJOTe KYIBTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJIH-
KYJIBTYpPHOM MHPE;

- COBEPILIEHCTBOBAHUE A3bIKOBOUM M UNTATENBCKON KYJIb-
TYpPBI KaK CPEICTBA B3aUMO/ICHCTBUS MEKAY JIOJIBMH U
MO3HAHHUS MUDA;

- 0CO3HAaHUE [ICHHOCTH HayYHOH JIeITeIbHOCTH, TOTOB-
HOCTbB OCYLIECTBIISITh IPOSKTHYIO U HCCIIEA0BATENBCKYIO
JIeSITeNIbHOCTh MHAMBUAYAJIBbHO U B IPYIIIIE;
MertamnpeaMeTHBIC Pe3yIbTaThl TOJHKHBI OTPaKaTh:
OBajicHre YHUBEPCATBHBIMA y4eOHBIMU
MMO3HABATEIILHBIMU JICHCTBHAMMU:

B) paboTa ¢ HHpOpMaLHUei:

- BIIQICTh HABBIKAMHU MOTyICHHS HHPOPMALIUN U3 UCTOYHH
KOB Pa3HBIX THUIIOB, CAMOCTOSTEIIFHO

OCYIIECTBIISITh OUCK, aHAJIN3, CHCTEMATU3AIUIO 1 UH-
TepupeTaniio nHGopMaluK pa3IuYHbIX BUIOB U (OpPM
Npe/ICTaBIICHUS;

- CO3/1aBaTh TEKCThI B Pa3JIMYHBIX (hopMarax ¢ y4eToMm
Ha3Ha4YeHHs HH(OpPMALIUK U LIeJIEBOM ayIUTOPHH, BHIOU-
pasi ONTUMATEHYIO (POPMY MPECTABICHHS U BU3yasIH3a-
L H;

- OLIEHMBATh JJOCTOBEPHOCTH, JIETHTUMHOCTH HH(OpMa-
IIMH, €€ COOTBETCTBHE NTPABOBBIM U MOPAIbHO-3THYECKUM
HOpMaM;

- UCTIOJIb30BATh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMY-
HUKAI[MOHHBIX TEXHOJOTMH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX H OPTaHHU3aI[MOHHBIX 33724 C CO-
OroieHreM TpeOOBaHMI YPTOHOMUKH, TEXHUKH 0€3-
OTIaCHOCTH, THTHEHBI, PECypCOCOEPEKEHIS, IPABOBBIX U
ATHUYECKHUX HOPM, HOPM HH()OPMAITMOHHON O€301MacHO-
CTH;

- BIIJICTh HABBIKAMH PACIIO3HABAHUS M 3allIUTHI HHPOpPMa-
1K, THPOPMAIIMOHHON 6€30MacHOCTH JIMYHOCTH

[TP6 5 YMeHHe yuuThIBaTh MPaHUIIBI IPUMEHEHUS
M3YYEHHBIX (PU3NIECKUX MOJICIeH: MaTepHaIbHas TOUKa,
HMHEpLMabHas CUCTEMa OTCUYETa, UIEAJIbHBIH ra3; Moje-
JIM CTPOEHHUS I'a30B, KUAKOCTEH U TBEPIBIX TeJl, TOUEU-
HBIH 3EKTPUYECKUH 3apsi, siAepHas MOJENb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOI'O Si7Jpa IPU PELIEHUN
¢du3nUecKux 3amad;

I1P6 9 ChopMHUpOBaHHOCTH COOCTBCHHOM MO3HUIIUN

[0 OTHOMLICHMIO K ()U3NYCCKOI MH(POpMAIIHH, TTOJTydac-
MOH U3 pa3HbIX UCTOUYHUKOB, YMEHUI UCIOJIb30BaTh

1 (poBbIe TEXHOJIOTUH ISl TIOHCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETALIUU U MIPECTABICHUS
y4eOHOI 1 Hay49HO-TIONYJIAPHOIN MH(pOpMAIHH;
pa3BUTHE KPUTUIECKOTO aHAIHM3a MOJTydaeMoi HHPOp-
Maluu




OKO3 mranupoBath U peann30BbIBATh COO-
CTBEHHOE MPO(PECCHOHATIFHOE M IMYHOCTHOE
pa3BUTHE, TPEIIPUHUMATENBCKYIO TESTENb-
HOCTH B po(hecCHOHANBHOM cepe, HCII0IB30-
BaTh 3HAHUS MO0 (PUHAHCOBOW rPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYaLIUSIX;

JInaHOCTHBIE pe3ybTATHI HOJKHBI OTPaXaTh B YACTH
JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

-- cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHUS, dTHYE-
CKOI'O IIOBEJICHUS;

- CIIOCOOHOCTh OLEHUBATH CUTYALUIO U IPUHUMATh 0CO-
3HaHHBIE PELICHUs, OPUEHTUPYSACHh Ha MOPaJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHUE JIMYHOT'O BKJIAJA B IOCTPOEHUE YCTOWIUBOTO
Oynymuiero;

- OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POAUTEISIM U
(M|) OpyTUM WIEHaM CEMbBH, CO3IaHHUIO CEMBbH Ha OCHO-
BE OCO3HAHHOIO NMPUHATHS [IEHHOCTEH CeMENHOM KU3HU
B COOTBETCTBMHU C TpaAULMsAIMU HapoaoB Poccun
MeranpeameTHble pe3yJIbTaThl JOHKHBI OTPAKATh:
OBnazieHne YHUBEPCATbHBIMU PETYIISITUBHBIMH
JIEUCTBUSAMU:

a) caMOOpraHu3aLus:

- CAMOCTOSITEIBHO OCYLIECTBIISATh IO3HABATENIbHYIO JI€sI-
TENBHOCTD, BBISBIATH MPOOJIEMEI, CTABUTH M (YOPMYITH-
pOBaTh COOCTBEHHEIC 3a/1a4l B 00pa30BATEIBHON Jes-
TEJIbHOCTHU U KU3HEHHBIX CUTYaLUsX;

- CaMOCTOSITEIEHO COCTABJIATH TUIAH PEIICHHS TPOOIEMBI
C YI€TOM UMEIOIUXCS PeCypPCOB, COOCTBEHHBIX BO3MOXK-
HOCTEH U NpenrnoyYTeHUH;

- 1aBaTh OIIEHKY HOBBIM CUTYalUsIM;

croco0CTBOBATh (POPMHUPOBAHHIO U MPOSIBICHHUIO IITHPO-
KOH 3pYAUIIUH B Pa3HbIX 00JIACTSIX 3HAHHMA, IIOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIBTYPHBIN ypO-
BEHb;

0) CaMOKOHTPOJIb!

HCIIOJIB30BaTh MPUEMBI PEQIICKCHH JUIS OLICHKU CUTYa-
IIUH, BEIOOPA BEPHOTO PEIICHIS,

- YMETh OLIEHHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh
pELIEHUs 10 UX CHUKEHHIO;

I1P6 9 ChopMHupOBaHHOCTH COOCTBCHHOM MO3HUIIUN

O OTHOMLICHMIO K ()U3NYECKOI HH(OpMAIIHH, TTOJTydac-
MO U3 Pa3HBIX HCTOYHHKOB, YMCHHI UCIIOJIb30BATh
U(PPOBBIC TEXHOJIOTUH JIJIsI TOUCKA, CTPYKTYPUPOBAHHUS,
MHTEPIPETALUU U PECTABICHUS yI4COHOW U HAyYHO-
MOMYJISIPHOI WH(POPMAIINU; Pa3BUTUE YMCHHUI
KPUTHYECKOT0 aHaln3a noydyaeMoi nHpopMauu

OKO04 >¢ddexTuBHO B3aUMOACHCTBOBATh U pa-
00TaTh B KOJUICKTHBE U KOMaH/IC;

JIMaHOCTHBIE pe3ybTATHI JIOJDKHBI OTPaXaTh B YACTH
LEHHOCTU HAYyYHOTO MMO3HAHUS:

-OBJIaJICBAHNC HABBIKAMH YUCOHO-HCCIIC0BATCIILCKOM,
MIPOEKTHOM U COLIMAILHOM NI TENbHOCTH;
MertanpeameTHble pe3yIbTaThl 1OJKHBI OTPakKaTh:
OBnazieHre yHUBEpPCaIbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBHSIMH:

0) COBMeCTHAs IEATEILHOCTD:

I1P6 10 OBnageHne yMeHUAMHU paboTaTh B TPYIIIE

C BBIIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH, TIIaHH-
poBaTh pabOTy IPyYIIIbL, PAMOHAIBHO PACIPEIEIISATH
JIeSITEJIbHOCTh B HECTAH/IAPTHBIX CUTYAIMsX, aJICKBATHO
OLICHMBATh BKJIAJ] KAXKJIOTO M3 YYACTHHUKOB TPYIIITBI

B PEIICHHE paccMaTpruBacMoi NpooJIeMbl




- MIOHUMATh U UCTIOJIb30BATh MPEUMYIIECTBA KOMAHIHOMN
W MHIUBUyaJIbHOM paboTHI;

- IPUHUMATH I[EJIA COBMECTHOM JICSITEIBHOCTH, OpPTaHH-
30BBIBATh M KOOPAWHUPOBATH JACHUCTBUSI IO €€ TOCTHKE-
HUIO: COCTABJIATH IUIaH JICHCTBHIMA, PACTIPEACIATh POJIH C
Y4ETOM MHEHUH YYaCTHHKOB 00CYXIaTh PE3yIbTATHI
COBMECTHOH paboTEHI;

- KOOPAMHUPOBAThH U BBIITOIHATH PabOTy B YCIOBHAX pe-
ANBHOTO, BUPTYaJbHOTO 1 KOMOMHHPOBAHHOT'O B3aNMO-
NICHCTBHS,

- OCYIIECTBIIATH IO3UTUBHOE CTPATEIrMICCKOE TIOBEICHUE
B PA3JIUYHBIX CUTYAIUSIX, POSBISATH TBOPUECTBO U BO-
oOpakeHHe, ObITh HHUITUATHBHBIM

OBajicHre YHUBEPCAIBHBIMU PETYJIATUBHBIMU JICHCTBH-
SIMU:

I') IPUHSITUC CE0S U APYTUX JIFOICH:

- MPUHUMATh MOTUBBI U APT'YMEHTBI JPYTUX JIFOJICH mpu
aHaIM3e pe3yIbTaToOB JEATCIFHOCTH;

- MPU3HABATH CBOE MPABO U MPABO APYTHX IOACH Ha
OIIHOKU;

- pa3BUBaTh CIOCOOHOCTH MIOHUMATh MHP C TIO3UIIUH JPYTO
TO YeJIOBeKa

OKOS5 ocymiecTBiTh YCTHYIO U TUCbMEHHYIO
KOMMYHHMKAIUIO Ha TOCYAAPCTBEHHOM SI3BIKE

Poccuiickoit @enepanuu ¢ yueroMm 0CoOOEHHO-
CTEH COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

JInqHOCTHBIE PE3yJILTATHI IOJKHBI OTPaXKaTh B YaCTH
3CTETHYECKOTO BOCITUTAHMS:

- 3CTETHYECKOE OTHOIIECHHUE K MUPY, BKIIIOYAsi 3CTETUKY
HAyYHOTO TBOPYECTBA, IPUCYILETO (PU3NIeCcKOil HayKe,

- CIOCOOHOCTh BOCIIPUHUMATh Pa3IMYHbIC BUIbI HCKYC-
CTBa, TPAJMIIUK U TBOPUYECTBO CBOETO U IPYTHX HAPOJIOB,
OIIyIIaTh SMOIMOHAFHOE BO3/IEHICTBHE HCKYCCTBA;

- yOSXXIEHHOCTb B 3HAYMMOCTH JJIsl TMYHOCTH U 00111e-
CTBa OTEYECTBEHHOT'O ¥ MHPOBOTO HCKYCCTBa, STHHYE-
CKHUX KYJIBTYPHBIX TPAAMLMHA U HAPOJHOTO TBOPYECTBA;

- TOTOBHOCTB K CAaMOBBIP&XKEHHIO B Pa3HBIX BU/IAX HCKYC-
CTBa, CTPEMIJICHHE MTPOSIBIISITH KAYE€CTBA TBOPYECKOM JINY-
HOCTH

MeranpeaMeTHbIe Pe3yJIbTaThl TOJDKHBI OTPaKaTh:
OBnazenne qeHCTBUAMU:

a) oOIICHHE:

- OCYLIECTBIIATh KOMMYHHUKAINHU BO BCeX chepax KHU3HH;
- Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOIO TOUKY 3PCHUS

C MCTIOJIb30BAHHUEM SI3BIKOBBIX CPEICTB

[1P6 1 ChopMHupOBaHHOCTH MPEICTABICHUN O POIIH

1 MecTe (U3MKN M aCTPOHOMHHU B COBPEMEHHOW HAyJHOM
KapTUHE MHpPa, O CUCTeMOoOpa3yroIen poiau Gu3nku

B PAa3BUTHHU €CTECTBEHHBIX HAyK, TEXHUKH M COBPEMEH-
HBIX TEXHOJIOTHI1, O BKJIaIe POCCUHCKUX U 3apyOeKHBIX
YYeHBIX-(DM3UKOB B pa3BUTHE HAyKW; TOHUMaHHUE (HU3NU-
YEeCKOH CYIIHOCTH HAaOI0JaeMbIX MUKPOMHPA, MaKpo-
MHUpa ¥ MEraMUpa; HOHUMAaHHUE POJIM ACTPOHOMUU

B IPAKTUYECKOH JEeSTeIbHOCTH Y€I0BEKa U JallbHeHIeM
Hay4HO-TEXHUYECKOM Pa3BUTUH, POJIN (PHU3UKH

B ()OPMHUPOBAHUH KPYro3opa 1 GyHKIIMOHAILHON
IPaMOTHOCTH YeJIOBEKA ISl PEIICHUs IPAKTHYECKIX
3a1au

OKO7 conelicTBOBaTh COXPAHEHUIO OKPYXKaro-
IIeH cpefibl, pecypcocOepexeHuI0, MPUMEHSATh

JImaHOCTHBIE PE3YIbTAThI TOJKHBI OTPAXKATh B HaCTH
OKOJIOTHYCCKOI'O BOCTIMTaHU:

ITP6 8 ChopMUPOBaHHOCTD YMEHHSI IPUMEHSATH
MOJTYYCHHBIC 3HAHUS [T OOBSICHECHHS YCIOBHI
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3HAHMA 00 M3MEHEHUH KIIMMaTa, TPUHIIUIIBI
OepeKIIMBOro MPOU3BOACTBA, 3(PPEeKTUBHO NeHi-
CTBOBATh B UYPE3BBIYANHBIX CUTYALIUX;

- ¢(hOpPMHUPOBAHHOCTD IKOJOTHUCCKON KYJIbTYPHI, TOHH-
MaHHE BIHMSHUS COI[HATbHO-IKOHOMUYECKUX MPOIIECCCOB
Ha COCTOSIHME IPUPOJHON U COIMANbHOM Cpe/ibl, OCO3HA-
HUE TI00ANTBEHOTO XapaKTepa KOJIOTUIECKUX MPOOIIeM;

- IJJAHUPOBAHKE U OCYIICCTBICHUE ICHCTBHUIA B OKpYXKa-
Iollel cpejie Ha OCHOBE 3HAHUS LIee YyCTOWYMBOTO pas-
BHUTHS YEJIOBEYECTBA;

AKTUBHOE HETPUATUE NEUCTBUMN, IPUHOCSIUX BpeL
OKpYXKaroIieH cpeje;

- YMEHHUE TIPOTHO3UPOBATH HEOJArONPUSTHBIC KOOI H-
YECKHE MOCIICACTBHS MPEAIPUHIMAEMBIX JEHCTBUH,
MPEOTBPAIIATh UX;

- pacIIUPEHHE OMBITA ACATSILHOCTH IKOIOTUICCKOM
HAMPaBJICHHOCTH HA OCHOBE 3HAHUIA 10 QU3HKE

MPOTEKaHUS (PUIUUCCKUX SBIICHUN B MIPUPOJIC U JJIS
MPUHATHSI MPAKTHYCCKUX PEIICHHUI B TIOBCEIHCBHOM
JKM3HU JUTs oOecriedeHns: 0e30MacHOCTH NpU 00palieHnn
¢ OBITOBBIMU MPUOOPAMU U TEXHHYCCKIMHU yCTPOICTBA-
MH, COXPAHCHHIO 3I0POBbsI X COOJIFOJICHHS DKOJIOTHUE-
CKOTO MOBEJICHHS B OKPYKAIOIICH cpeie; MOHUMaHKe
HEOOXOTMMOCTH NTPUMEHEHHS JOCTIKCHUN (PU3UKH 1
TEXHOJIOTHH AJIsl PAllHOHATIBHOTO

MPUPOIOTIONB30BAHMUS

[IK 1.3. BBIIOJIHATH OTJIAAKYy OPOTrpPaMMHBIX MO-
I[y.]IeI\/’I C UCIIOJIb30BAHUCM CIICHUATIU3UPOBAH-
HBIX ITPOTPAMMHBIX CPCACTB

JInyHOCTHBIE PE3YJIbTAThl JOJKHBI OTPpAXKATh B HaCTH
INCHHOCTHU HAYYHOT'O ITO3HAHUA:

a) 0a30BbIe IOTHYECKUE ICHCTBUS:

-OMPEIEIIATh eI ACSITeIbHOCTH, 3a/1aBaTh MTAPaMETPhI 1
KPUTEPHUU UX TOCTUKCHUSA,

0) 6a30BbIC UCCIIEIOBATENLCKHE JCHCTBHSI:
-(hopMUpOBaHHE HAYYHOT'O TUITA MBIILICHHUS, BIaICHUE
Haquoﬁ TepMHHOHOFI/Ieﬁ, KIIFOUYCBBIMHU ITIOHATHAMHU U METO|
JlaMHu;

-BBIJIBUI'aTh HOBBIC UJICH, TIPEIAraTh OPUTHHAILHBIE M0/
XOJIbI U PEIICHUS;

-CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAOIINE aJbTePHATHH
HBIC PEIICHUS,;

ITPG 2-copmuposath ymeHus pemiath pacuyeTHbIE 3a-
a4y ¢ ABHO 3a/IaHHOI W HEABHO 3a/IaHHON (DH3MYECKON
MOJIENbIO: Ha OCHOBAHMH aHAJIN3a YCIIOBHS BHIOMPATh
(usMueckre MOJIENH, OTBEYAIONINE TPEOOBAHHAM 3a/1a4H,
IIPUMEHSTH (OPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH H TIO-
CTyJaThl PU3MUECKUX TEOPUI PU MCTIONB30BAHUN Ma-
TEMaTHYECKUX METOJI0B PELIEHHs 3a/1a4, POBOJIUTH Pac-
4eThl HA OCHOBAHUM UMEIOIIMXCS IAHHBIX, aHAJIU3UPO-
BaTh PE3YJILTATH U KOPPEKTUPOBATH METO/IbI PEICHHUS C
YUETOM MOJIy4YEHHBIX PE3YJILTATOB; PEIATh KA9€CTBEH-
HbIE 33/1a4K, TpeOYOIME IPUMEHEHHUS 3HAHUH U3 pas3-
HBIX Pa3/IeNOB MKOJIBHOTO Kypca (pU3HMKH, a TAKKE HHTE-
IpalMH 3HAHUI U3 JIPYTHX TIPEIMETOB ECTECTBEHHOHA-
YYHOTO IIUKJIA: BHICTPANUBATh JIOTHYECKYHO IIEMOYKY pac-
CYXJIeHHIi ¢ ONOPOIl HA U3YYEHHbIE 3aKOHBI, 3aKOHOMED-
HOCTH U (PU3MUECKHUE ABJIECHUS;

ITPG 9 -oBnanesats pasnu4HBIMU CIOCOGAMK PAGOTHI C
unpopmMarmeil PU3NIECKOTO COAEPIKAHUS C UCTIONB30Ba-
HHEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH,
pa3sBUTHE YMEHUH KPUTHYECKOTO aHAIN3a U OLEHKH JI0-
CTOBEPHOCTH TIOJTy4aeMoil uH(opMalmy;

ITP6 10 -oBnagesath ymenusmu paGoTath B rpyTIIe ¢
BBITIOJTHEHUEM PA3JIMYHBIX COMMATBHBIX POJIEH, TIIAHN-
pOBaTh paboTy TPYIIIbI, PAIKOHATBHO PACTIPEIEIATH
JIEATENBHOCTD B HECTAH/IAPTHBIX CUTYALUsX, a/IEKBATHO
OLIEHMBATh BKJIa/l KaXJI0T0 U3 YUYaCTHUKOB IPYIIIIbI B

pelleHre paccMaTpPUBAEMOI TIPOOIEMEL;
ITPO 8 -chopmupoBaTh yMEHUS IPUMEHATE MOTyUCH-
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HBIE 3HAHMS JIJIs1 OOBSICHEHUS! YCIOBUM NpoTeKanus Gpu-
3WYECKUX SIBICHUI B IPUPO/JIC U JUIsl IPUHSATHS TIPaKTH-
YEeCKUX PEIICHHUI B MOBCETHEBHOW JKM3HH IS oOecrede-
HUsI 0€301aCHOCTH MPH 0OpaIeHnH ¢ OBITOBBIMHU ITPUOO-
paMu M TEXHUYECKUMH YCTPOHCTBAMHU, COXpAaHEHHS 3/10-
POBBS M COOJIOJICHUS] HOPM KOJIOTUYECKOTO ITOBEACHUS

B OKpY>KaloIel cpeze; MOHNMaHue HeOOXOANMOCTH
NPUMEHEHHUS JOCTIKCHUH (U3NKH ¥ TEXHOJIOTHH JUTs
PaLOHAILHOTO TPUPOJIOTIONB30BAHYS;

-c(hopMHUPOBATh YMECHUI aHATM3UPOBATh M OLCHUBATH IO~
CIIeICTBYS OBITOBOM U NMPONU3BOJCTBEHHON JCSATEIILHOCTH
YeJI0BeKa, CBSI3aHHOW ¢ (PM3NYECKUMH IPOLIECCAMU, C TI031
M 9KOJIOTHYECKON 0e30MaCHOCTH; MIPEICTABICHUH O paill
OHAJILHOM ITPHUPO/IOTIONH30BAHHH, & TAKXKE PA3yMHOM HC-
TOJIb30BAHUY JJOCTHIKEHUH HAYKH U TEXHOJIOTUH IS JaJIb-
HEHIIero pa3BUTHS YeJI0BEYECKOro O0IIeCTBa,;

1K 3.7. npou3BOAMTE U3MEPEHHUSI TOBAPOB U JIPYTUX
00BEKTOB, IEPEBOAUTH BHECUCTEMHBIE €AMHUIIBI H3Me-
pEeHMil B CUCTEMHBbIE

JIuHOCTHBIC Pe3ybTATHI JOJDKHBI OTPaXaTh B YACTH
[IECHHOCTU HAYYHOTO MTO3HAHUS:

a) 6a30BbIe IOTUYECKUE ICUCTBUS:

-CaMOCTOSITESIBHO (POPMYIIHPOBATh U AKTYaIN3UPOBATh
po0bJieMy, pacCMaTpUBATh €€ BCECTOPOHHE;
-OMPEICIISATh [IEJIH ACSITEIIbHOCTH, 3a/1aBaTh apaMeTPhl U
KPHUTEPUH UX JTOCTHIKCHUS;

0) 6a30BBIC UCCIIEIOBATEILCKHE ICHCTBHS:

-BJIaACTh HABBIKaMH y‘ie6H0—HCCJ’IeZ[OBaTeJILCKOI7[ " 1po-

EKTHOM JIeATeIbHOCTH, HABBIKAMHU Pa3peIIeHUs PodIIeM;
CIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIIBHOMY TIOHCKY
METOOOB PCIICHUA NPAKTHUYCCKUX 3a1a4, IPUMEHCHUTIO
Pa3JIMYHbIX MECTOJO0B IMTO3HAHUA,

-BBIABJIATH IPUIMHHO-CJICICTBCHHBIC CBA3U U aKTyaJlu-
3MPOBaTh 3a/1a4y, BBIIBUTATh THIIOTE3Y €€ PElICHUS,
HAXOJIUTh apTyMEHTHI JIJIS I0Ka3aTeIbCTBa CBOUX YTBEP-
JKJICHUH, 3a]1aBaTh TApaMETPhl M KPUTECPHUH PEIIICHUS;
-OCYIICCTBITH IeJICHAPABICHHBIH ITOKCK MIEpeHOoCca
CPEJICTB U CIIOCOOOB JICHCTBHS B IPOPECCUOHAITBHYIO
cpeny;

B) pabota ¢ uHpOpMaIUei:

-BJIaJICTh HABBIKAMH TOJIyYCHUsI HHPOPMAIIMHU U3 UCTOY-
HHUKOB Pa3HbIX THUIIOB, CAMOCTOSITE/ILHO OCYILECTBIISATh
MOUCK, aHAJIN3, CHCTEMATU3AIMI0 U HHTEPITPETALUIO HH-
bopmanmu pa3TUIHBIX BUIOB U GOPM TIPEIICTABICHHUS,
-HCIIOJIb30BATh CPEJCTBA HH(POPMALMOHHBIX U KOMMYHHU-
KaI[MOHHBIX TEXHOJIOTHI B PEIICHUU KOTHUTHUBHBIX,

ITP6 10 - oBnaneBats ymeHusIMU paGOTaTh B TPYIITIE C
BEITTOJTHEHHEM Pa3JIMIHBIX COIMATBHBIX POJICH, TUIaHU-
poBaTh pabOTy TPYIIIIEI, PAIIHOHATIBHO PACIIPEIEIATh
JIeSITeTTHHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aIeKBaTHO
OIICHUBATH BKJIAJ] KAXJI0TO U3 YYAaCTHUKOB I'PYIIIILI B
penieHne paccMaTpuBaeMon poOIeMbl,

- OBJIaZICBATh OpPraHU3alluUOHHBIMU 1 MMO3HABATCIIbHBIMHU
YMEHUAMU CaMOCTOATECIIBHOT'O HpHOGpeTCHI/IH HOBBIX 3HAHY
B IIPOLECCE BBIMOJIHCHHUSA MMPOCKTHBIX 1 y‘IC6HO-
HCCIIEI0BATEIbCKUX PA0OT, YMEHUSIMHE pabOTaTh B IPYIINE
BBITIOJTHEHUEM Pa3IMUHbIX COLIMAIbHBIX POJIEH, MIIAHUPOBA
paboTy rpyIIIBI, PAlIMOHATIBHO PACTIPEACIATE ACATEIHHOCT
B HECTaHJIAPTHBIX CUTYyAlUsIX, aIeKBATHO OLIEHUBAThH BKJIA]|
Ka)KJI0r0 U3 YYaCTHUKOB I'PYIIIbI B pELIEHUE paccMaTpuBag
MO TIPOOIIEMBI;
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KOMMYHHUKATUBHBIX M OPraHU3alMOHHBIX 33/]a4 C CO-
OuroieHreM TpeOOBaHUIT YPrOHOMHKH, TEXHUKH 0€3-
OIACHOCTH, TUTHUEHBI, PECYPCOCOEpEKEHUsI, IPABOBBIX U
STUYECKUX HOPM, HOPM MH(POPMAIIMOHHOH Oe301acHo-
CTH;




2.1 O0beM TUCHMIUIMHBI U BUABI Y4eOHOI padoThl

Bup yueOHoii padoThl O0bem B
yacax

O0beM 00pa3oBaTe/IbHOI MPOrPaMMbl JUCITHINIJIMHBI 108

1. OcHoBHOE coaep:kaHue 104

BT. U..

TEOPETUYECKOE 00yUCHHE 42

nabopaTopHbIE 3aHATHS 26

IIpaKTU4ECKHe paboThl 26

KOHTPOJIbHBIE pabOTHI 10

2. ITpogecconaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE

BT. U..

TEOopeTHYeCcKoe 00ydIeHne

nabopaTopHbIE 3aHATHS 6

[TpomesxyTounas arrecraius (3a4er) 4
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2. 2TemaTu4yecKuil IUIaH U ColePKAHUE YUeOHOM TN CHUILINHBI DU3nKa

HaumeHnoBaHue pa3ae/ioB Copep:xanue yuedOHOro MaTepuaJa H OpMbl OPraHU3ALMH JeATeJbHOCTH O6bem Koabl komnereHuuii u
H TeM ol0yyaommuxcs 4acoB JIMYHOCTHBIX pe3yJIbTa-
TOB, Y OPMHPOBAHUIO
KOTOPBIX CNIOCOOCTBYET
3J1eMeHT MPOrPaMMBbI
1 2 3 4
BBenenue. Conep:xanue yueOHOT0 MaTepuasa 2
Du3uKa 1 MeTO/IbI dusrka — GyHIaMEHTANIbHAS HayKa O Mpupoje. EcTecTBeHHO-HAYYHBINH METO/I TIO3HAHHS, €r0 BO3MOXHOCTH U OK 03 OK 05
HAay4YHOI'0 NO3HAHUA TpaHUIbl TPUMEHAMOCTH. DKCIEPHUMEHT M TEOpHs B Ipollecce IMO3HAHUSA MPHPOIsl. MonenmupoBanue Gu3n-
YEeCKHX SBJICHUHN W MPOIeccoB. POk SKCIIepUMEHTa U TEOPHH B TIpollecce MO3HaHUS npupoxabl. dmsmdeckas
BenmunHa. Du3ndeckne 3aKOHBL [ paHUIBI IPUMEHUMOCTH (HU3HICCKHUX 3aKOHOB U Teopuil. [IpuHIMIT cOoOT-
BercTBuA. [loHATHE O Pu3mueckor kapTuHEe Mmpa. [lorpemHocTH W3MEpeHWi (QU3NUSCKUX BeTHYUH. 3HA-
YyeHue (PU3MKH NPU 0CBOeHMH Npodeccuii U cieuaIbLHOCTel CIo".
Paznen 1. Mexanuka 8 OK 01
Tema 1.1 Cojep:xanue yueGHOI0 MaTepuaa 2 OK 02
OCHOBDBI KUHEMATHKHU | MexaHnveckoe ABIKCHHE W €ro BHABL. MarepuanbHas Touka. OTHOCHTEIEHOCTP MEXaHHYECKOTO JBIDKE- OK 04
Hus. Cuctema otcuera. [IpuHnun otHocutenpHOCTH [ammmes. CrmocoObl omucaHus IBWKEHUs. TpaekTo- OK 05
pust. Ilyts. [lepemenienue. PaBHoMepHOE npsimonuHeitHoe 1BrxkeHre. CKopocTb. MTHOBEHHAsT W CpeHss OK 06
ckopoctd. Yckopenue. [IpsMonmHeiHOe ABIKEHHE C MTOCTOSTHHBIM YCKOpPeHHEM. JBIDKEHHE C TOCTOSHHBIM OK 07
YCKOPEHHEM CBOOOJHOro mnajieHusi. PABHOMEpHOE JIBIYKEHHE TOYKH 10 OKPY>KHOCTH, YriioBasi CKOpocTh. LleH-
TpocTpeMHuTeNbHOE yecKopeHne. Kunematnka aOCoII0THO TBEPAOTO Tea.
JlabopaTopHble 3aHATHSA: )
JlabopaTopnas pabotaNel M3ydeHne HeHTPOCTPEMHUTEIHHOTO YCKOPEHHS
Tema 1.2 Conep:xanue yue0HOT0 MaTepuasa 2
OCHOBBI JTUHAMHKH OcHoBHast 3a1a4ya nuHamuku. Cuna. Macca. 3akoHbl MexaHuki Herotona. Cuibl B ipupoje. Cuiia TSKeCTH U
CHJIa BCEMHPHOTO TSATOTEHHUS. 3aKOH BCEMUPHOTO TAroTeHus. [lepBas kocMuueckas cKopocTb. JBrxkeHue
mia”eT u Manbix Ten ComHedHol cucteMbl. Bec. HeBecomocth. Cuitbl ynipyroctu. CHIIBI TPEHUS.
Tema 1.3 Conep:xanue yue0HOT0 MaTepuasa 2
3aKoHBI COXpaHeHUsI IIpakTHyeckas padora 1 pemenue 3a1a4 Ha 3aKOHBI COXPaHEHUS
BMEXaHHUKeE
12

Pa3nen 2. MoJiekyJsipHasi pu3nKa 1 TEPMOJIMHAMHUKA

! MipogheccuoranbHO opueHMUpPOBAHHbIE 31eMeHMbl COOePHAHUSA 8biOeNEHbI KYpPCUBOM
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Tema 2. 1. OcHoBHEIE
noJio:xkenusg MKT

Coaep:xkanue yueOHOT0 MaTepuasa

OCHOBHBIE TTOJIOKEHHUSI MOJIEKYJIIPHO-KHMHETHIECKOH TeopuH. PasmMepsl 1 Macca MOJEKyN M aTOMOB. bpoyHOB-
ckoe BIkeHHne. CHIIBI ¥ SHEPTUsI MEKMOJIEKYISIPHOTO B3auMmoaeiicTBus. CTpoeHHe ra3000pa3HbIX, KUIKHX U
TBepabIX Tenl. MpeanpHbrd ra3. [asnenwme raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETHUECKOW TEOPUH
ra3oB. Temmeparypa u ee m3mepeHne. TepMoarnHAMHYECKas [IKaIa TeMIIEpaTypsl. AOCOIIOTHBIN HYJh TEMIIe-
patypsl. Temnepartypa 3Be3a. CKOPOCTH IBIDKCHHS MOJIEKYJT M MX M3MEpEHHE. Y PaBHEHUE COCTOSHUS H/ICalTb-
Horo rasza. M3onpouecchl 1 ux rpaduku. I'a3oBbie 3akoHbl. MossipHasi ra3oBasi IOCTOSTHHAS

JlabopaTopHble 3aHATHSA:
JlabopartopHas pabota Ne2. M3ydeHue 0JIHOTO W3 H30IPOLIECCOB

Tema 2.2 OcHOBBI
TePMOIUHAMUKH

Conep:xanue yueOHOT0o MaTepuasa

BHyTpeHHss 2HEpPTUs CHCTEMBl. BHYTpeHHS SHEpTHs naeaIbHOTo ra3a. PaboTa u TemnoTa Kak pOpMEI epea-
9H SHEPTUHU. TeII0eMKOCTh. Y AeTbHAs TeII0eMKOCTh. KoImduecTBO TEIUIOTH. Y paBHEHHE TEIIOBOTO OanaHca.
[lepBoeHauano TepMoanHaMUKH. AnnadaTHbIHN nporecc. Bropoe Hawano tepmoanHamuk. IlpuHnun nei-
cTBUS TeruioBol MamuHbl. TeroBbie apurarenu. KIIJI TermoBoro apurareiis. XOJOAMIBHBIC MaIlHHBI.
OxpaHa IpUpoabI

Tema 2.3
ArperaTsasbie cOCTOs-
HUA BellecTBa u (a-
30BbIe Nepexoabl

Coaep:xanue yue0HOT0 MaTepuasa

Hcnapenne n koHmeHcanus. HachIEHHBIH map U €ro CBOWCTBAa. AOCONIOTHAS M OTHOCHTENBHAs BIA)KHOCTH
Bo3ayxa. [Ipubops! A ompeneNieHusl BIAYKHOCTH Bo3ayXa. Todka pockl. KumeHne. 3aBHCHMOCTE TEMITEpaTyphI
KUIIEHUs OT JaBieHusl. KpuTuueckoe coCTOsSHUE BELIECTBA. XapaKTEPUCTUKA >KUIKOIO COCTOSIHUS BEILECTBA.
IToBepXHOCTHBIN CIION >KUIKOCTH. DHEPTHsl MOBEPXHOCTHOTO ciosl. bamkuuil nmopsagok. IloBepxHOCTHOE HATS-
xeHne. CMaunBaHue. SIBJI€HUS Ha TPaHUIIE )KUIKOCTH C TBEPIBIM TeioM. KanmuiapHele sBIeHNA. XapaKTepH-
CTHKa TBEPJIOr0 COCTOSIHMS BellecTBa. Kpucrammnueckue 1 aMmopQHbie Tesia. YIIpyrue cBOMCTBA TBEPABIX Tell.
3akon ['yka. MexaHndeckue cBOWCTBa TBepAbix Tenl. [lmactuueckast (ocratouHas) naedopmanus. TermmoBoe
pacmmpenue TBepAbIX Ten u xkuakocteil. Koaddumuent nuueitHoro pacmmpenus. Koagdunuenr o0bEMHOTO
pacuiupeHusi. Yuer pacuidpeHuss B TexHuke. [lnaBnenue. YnaenbHad Teruiora tuiaBieHus. Kpucramnmuzanus.
[IpakTH4yeckoe MPUMEHCHHWE B MMOBCETHEBHOMN KU3HH (DU3NYCCKUX 3HAHUA O CBOWCTBAX ra3oB, KHIKOCTEH U
TBEPJbIX Tel

JlaGopaTopHble 3aHATHS:
Jlaboparopras pabora Ne3 OnpezeneHne BIaXXHOCTH BO3yXa

Konrpoabnas padora Nel «MozekynsipHast GU3UKa U TEPMOMHAMHKA)

2

2

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
I1K3.7.

Paznen 3. DuekTpoanHamMuka

24(/ 6)

Tema 3.1
DJIeKTpUYECKOoe 1oJIe

Coaep:xkanue yue0HOT0 MaTepuasa

OnexTpudecKue 3apsaiabl. DIEMEHTapHbINA EKTPUYEeCKUi 3apa]. 3aKOH coXpaHeHus 3apsana. 3akoH Kynona.
OnexTpudeckas IOCTOsHHAs. DaekTpuueckoe noiue. HanpsokeHHOCTS anexrpuueckoro nomus. [Tpunnun cynep-
no3unuu nojeu. [IpoBoIHUKY B AlEKTPUUECKOM ToJie. JIM3JIeKTpUKHU B 3neKkTprudeckoM mose. [lonspuzamms
IMIIEKTPUKOB. PaboTa cui anekTpoctaruaeckoro noist. Ilotennman. Pasnocts notenuanos. CBsi3b MEXIy
HaNpPsDKCHHOCTBIO M Pa3HOCTHIO MOTEHINANIOB 3JIEKTPUYECKOT0 MO, DIEKTPOEeMKOCTh. EAnHNIBI 311eKTpoeM-

2

OK 01
OK 02
OK 03
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KOCTH. KOHZ[eHCZiTOpI:I. CoenuHeHue KOHACHCATOPOB B GaTapelo. 3HepFI/IH 3apsAKEHHOI'0 KOHACHCATOPA. 3Hep—
TUS DJICKTPHUYCCKOTO I10JIA. HpI/IMeHeHI/Ie KOHACHCAaTOpPOB

Tema 3.2 3aKoHBI 11O-
CTOSTHHOI0TOKA

Coaep:xkanue yueOHOr0o MaTepuasa

Y cioBust, HEOOXOAMMBIC /ISl BOSHUKHOBEHUS U MOIJICPIKAHUS AIEKTPHUYSCKOro Toka. CHIaToKa U INIOTHOCTh
ToKa. 3akoH OMa 715 yJacTka 1eny. 3aBUCUMOCTD 3JIEKTPUUECKOT0CONPOTUBIEHUS OT MaTepuana, JUIMHbI 1
IJIOUIAIM TTOTIEPEYHOTO CEUCHHUS TPOBOJAHHUKA. 3aBUCUMOCTbD SJIEKTPHUUECKOTO CONPOTUBIIEHUS IPOBOIHUKOB OT
Temnepatypbl. TemneparypHbiii k03¢ GuIEeHT conpoTuBicHus. CBepXIPOBOAMMOCTL. PaboTa 1 MOIIIHOCTH IMO-
CTOSIHHOTO ToKa. TeroBoe faeiictBue Toka. 3akoH Jxoyns—JleHna. DneKkTpoaBIKYILAs chjla UCTOYHHUKA TOKA.
3akon OMa Ay MOTHOH nenn. DieKTpuiaeckuenent. [lapaniensHoe i mocae10BaTeNbHOE COSIMHEHUE TPOBOI-

HUKOB. 3akoHbl Kupxroda amst yzna. CoeqnHeHNE HCTOYHUKOB 3JIEKTPUIECKON IHEPTHH B 6aTapero.

JlabopaTopHble 3aHATHA:
JladopaTopHasi pa6ora Ned Onipenesienue yaeabHOro CONPOTHBIEHUS MPOBOJIHUKA (KOMINIBIOTEPHAS NP O-
rpamMma)
JladopaTopHasi pa6ora NeS U3zmepenue I/IC u BHyTpeHHEro CONpoTHBJIEHUS HCTOYHMKA TOKA (KOMIIbIO-
TepHasi NporpamMma)
JlaGopaTopHas paGora Ne6 M3yyeHne 3aK0HOB NOC/1e10BATEIbHOI0 M NAPAJIIeJILHOTO COeIMHEHUI po-
BO/IHMKOB (KOMIIbIOTEPHAsI MPOrpamMma)

Tema 3.3 DuexTpuue-
CKHMil TOK Bpa3Jjiny-
HBIX cpeaax

Coaep:xkanue yueOHOr0 MaTepuasa

OJNEeKTpUUECKUI TOK B METalIax, B IEKTPOJINTAX, Ta3ax, B BaKyyMe. DIeKTpoan3. 3akoH 3nekrponusa Papa-
Jes. DIeKTPOXUMHYECKUI SKBUBAJIEHT. Bubl Ta30BbIX pa3psanos. TepmoanexTponHas smuccust. [Tnazma. Dnex-
TPUYECKUH TOK B MOITYNpoBogHHKaX. COOCTBEHHAsI M MPUMECHAs MpoBoANMOCTH. P-n nepexox. [Ipumenenne
MOJIYNPOBOIHUKOB. [10TynIpoOBOTHUKOBBIE IPUOOPHI

Tema 3.4 MaraurHoe
noJie

Tema 3.5 Duexrpo-
MATHUTHAS HHAY KIS

Couepma}me yqeﬁnoro MarTepuaJia:

Bekrtop nnaykimuu MmarHutHoro nosist. HanpsibkeHHocTh MarHUTHOTO nodst. JleiicTBre MarHuTHOTO TOJIs Ha
TIPSMOJIUHEHBIN TIPOBOIHUK ¢ TOKOM. B3aumonetictue TokoB. Cuia Ammepa. [IpumeHeHne cuimbsl AMiepa.
MarsuTHBIH oTok. PaboTa 1mo mepeMemnieHnio IpoBOJHUKA C TOKOM B MAarHUTHOM MoJie. JleficTBHe MarHUTHOTO
moJist Ha Bk yuics 3apsia. Cuna Jlopenmna. [Ipumenenue cuitel Jlopenna. OnpeneneHre yaeabHOTO 3apsia.
MarauTHble CBOKCTBA BellecTBa. MarHuTHas MpoHuIiaeMocTh. CoTHEUHas! aKTUBHOCTD U €€ BIUSHHUE Ha 3eM-
0. MarHuTHBIE OypH

[MpakTryeckas padora Ne2 Penrenue 3anau

Conep:xaHue y4edOHOT0 MaTepuasa:

SIBnenue snexTpoMarHuTHOM mHAYKUMH. [IpaBmino Jlenuma. 3akoH 3J€KTPOMAarHUTHOM MHIYKUUHU. Buxpesoe
anekTpudeckoe noje. IC MHIYKIUU B IBIKYIIAXCS MMPOBOJHUKAX. SIBICHUE CaMOWHIYKIUH. WHIyKTHB-
HOCTh. OJHEPrusi MarHUTHOTO TIOJSA TOKa. B3aMMOCBS3b JIEKTPUYECKHX W MarHUTHBIX IOJIEH. DJIeKTpoMar-
HHUTHOE I10JI€

OK 04
OK 05
OK 06
OK 07
I1K3.7.
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IIpakTuyeckas padora Ne3 Pemenne 3anau

[pakTuyeckas padora Ned Perenue 3amau

JlabopaTopHble 3aHATHA:
Jlaboparopras pabora Ne7 VzyueHne sBICHUS DJIEKTPOMarHUTHON MHIAYKIHN

Pasnea 4. Kosie0anus v BOJHBI

24

Tema 4.1 Mexanunue-
CKHe KoJIe0aHud U
BOJIHBI

Conep:kaHue y4eGHOr0 MaTepHaa:

Konebarenbnoe nemxenue. I'apmonnueckue konebanus. CBoOoMHbIC MexaHH4YecKHe kojebanus. [TpeBpare-
HHE DHEPrHHU NpH KojebaTebHOM JBIKeHnH. CBOOOAHBIE 3aTyXamollie MeXxaHHyeckue Koiebanus. Martema-
TUYECKHUI MasATHUK. [Ipy)XKUHHBINA MasTHUK. BeIHYX/IeHHBIC MEXaHHUYECKUE Koebanus. Pe3soHaHc.
ITonepeuHsle U MPOJOIBHBIC BONHBL. XapaKTEPUCTUKH BOJIHBI. 3BYKOBBIE BOJIHBL. YIIBTPa3BYK U €ro NpHMEHe-
HUEC

IIpakTuHuyeckas padora NeS Permenue 3anau

JlabopaTopHble 3aHATHSA:
JlaboparopHas pabota Ne8 OnpezieneHne yCKOpeHusi CBOOOIHOTO MaCHUsI

Coaep:xkanue y4eOHOro MmarepuaJjia:

CBoOozHBIE 37IEeKTPOMAarHUTHBIE KosteOanust. [IpeBpaiienne sHepruu B KonedaTeabHOM KoHType. Dopmyita
Tomcona. 3aryxaromnye 3JIeKTpoMarHuTHeIEe kKojieOanus. ['eHepaTop He3aTyXaloImnX 3JIeKTPOMAarHUTHBIX KOJe-
GaHuii. BeiHyxneHHbIe 1eKTpruueckue konedanus. [lepemennslii Tok. ['enepaTop nepemennoro Toka. EMxoct-
HOE ¥ UHIYKTUBHOE CONPOTUBIICHHS] IEPEMEHHOTO TOKa. AKTHBHOE COIPOTHUBIICHHE. 3aKOH OMa JJIsl SJIeKTpH-
YEeCKOMW IIeTTH IEPEMEHHOT0 ToKa. PaboTa n MOITHOCT TIEpeMEHHOT0 ToKa. Pe30HaHC B 3NIEKTPUYECKOH LeTH.
Tpanchopmaropsl. Toku Beicokoi yacToTsl. [Tomydenne, nepenava u pacnpeiesieHne IeKTPOIHEPTHH. DIIeK-
TPOMArHUTHOE TIOJIE KaK OCOOBI BHJ MaTepuH. ODJIEKTpPOMarHUTHbIE BOJHBI. CBOMCTBa 3JIEKTPOMAarHUT-

HBIX BOTH. Bubparop T'epra. OTkpbITEI KonmebaTenbHBIH KOHTYp. M3o0perenme pamgmo A.C. IlomoBbiM.

Tlonsarue o PaauoCBA3H. HpI/IHHI/IH paanocCBA3HU. l_[pI/IMeHeHI/Ie QJICKTPOMArHUTHBIX BOJIH

IIpakTuyeckas pa6ora Ne6Penienue 3a1au

Couepma}me yqeﬁnoro MarTepuaJia:

CBoOOIHBIC DIIEKTpOMArHuTHBIE KosiebaHus. [IpeBpainienne sHeprun B KojebaTteapHOM KoHType. Dopmyna
Tomcona. 3aTyxaromiye 3IeKTpPOMarHUTHEIE KoeOanus. | eHepaTop He3aTyXaloNnIiX 3JIEKTPOMAarHUTHBIX KOJIe-
6anuil. BeryX1eHHBIe 31ekTpuueckue koiebanms. Ilepemennsiii Tok. ['enepaTop mepemenHoro Toka. EMKocT-
HO€ ¥ HHAYKTUBHOE COIIPOTHBIICHHS ITEPEMEHHOT0 TOKa. AKTHBHOE CONPOTUBIEHHE. 3aKkoH OMa IJIsl IIeKTpu-
YEeCKOMW IIeTTH NEPEMEHHOr0 Toka. PaboTa n MOITHOCTE IIepeMEHHOT0 ToKa. Pe30HaHC B 3NIEKTPUUYECKOM LeTH.
Tpanchopmaropsl. Toku Beicokoi yactoTsl. [TomydeHue, nepeaaya u pacupenesieHue SIEeKTPOIHEPTUH. DIIeK-
TPOMArHUTHOE TIOJIC KaK OCOOBIH BHJ MaTepuy. ODJIEKTPOMarHUTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMAarHUT-

HBIX BoJH. BuOparop ['epua. OTkpbITHI KoneOarenbHbIl KOHTYp. M3o0Operenme paano A.C. Ilonobim.

IlonsTue o PaauoCBA3H. HpI/IHHI/IH PaaguoCBA3HU. HpI/IMeHGHI/IC OJICKTPOMArHMTHBIX BOJIH

IIpakTHyeckas padora Ne7 Pemenue 3agau

IIpakTnuyeckas padora Ne8 PaGora ¢ rpadukamu

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
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JlaGopaTopHbIe 3aHATHSA . 2
JlabopaTopnas pabota Ne9 M3yuenne paboTsl TpanchopmaTopa 2
Konrpoabnas pa6ora Ne 3 «KonebaHus 1 BOJTHBI» 2
Pazngen 5. OnTuka 20
Conep:xanue yue0HOIr0o MaTepHuaJa 2 OK 01
Tema 5.1 Ilpupoaa Toueunslit ucTouHUK cBeTa. CKOPOCTH PACIPOCTPAHEHHS CBETA. 3aKOHBI OTPAXKCHUS U TIPEJIOMIICHHS CBETA. OK 02
CcBeTa Conneunsle u myHHbIe 3aTMeHHs. [Ipuain [toiirenca. [Tonroe orpaxenue. JInnzsl. [TocTpoerne n3odpaxe- OK 04
HUs B uH3aX. POopMynna TOHKOH JMH3BI. YBeNWYeHHEe JUH3bL. [71a3 Kak onTndeckas cucrema. OnTuieckue
npubopsl. Teneckonbl. Cria cBeta. OCBEIEHHOCTh. 3aKOHBI OCBEIICHHOCTH OK 05
IpakTuyeckas padora Ne9 Pemenne 3anau 2
JlabopaTopHble 3aHATHSA: 2
JlabopaTopnas pabota Nel0 OmnpeneneHue mokasaresst MPeIOMIICHHUS CTEKIA
Conep:xkanue yueOHOT0 MaTepuasa 4
Wnatepdepenmus ceta. KorepeHTHOCTH CBETOBBIX yueil. HTEepdepennns B ToHkuX tuieHkax. Kombia Hero-
ToHa. Mcrionp3oBaHue HHTEpEPEeHIINN B HAyKe U TexHUKe. [Judpakuus ceeta. Judpaxiuys Ha menu B napai-
JIenbHBIX Jy4ax. Jludpakiuonnas pemerka. [lonspusanus nonepedynsix BosH. [Tonspusaius ceera. [[BoiHoe
nmydenpenomienue. [Tonapounst. ucnepcus ceeta. Buabsl n3nydernid. Buasl criektpoB. CeKTpsl HCITyCKaHHUS.
Criextpsl noronieHust. CriekrpanbHbiil anaans. CrieKTpaibHbIe KJIacChl 3B€3/1. Y IbTPapHOIeTOBOES H3TyUeHHE.
WNudpaxpacHoe uznyuenue. Penrrenosckue jyun. Mx npupona u cBoiictsa. [lIkana 3eKTpOMarHUTHBIX H31Ty-
YEHUU 2
IpakTuyeckas pa6ora NelO Pemenne 3amau 2
JlabopaTopHble 3aHATHS: 2
JlabopaTopnas pabota Nell M3yuenue spneHus qudpaxiiust
JlaboparopHnas paborta Nel2 UM3yuenue siBieHns: HHTEpHEepeHIN 2
JlaboparopHras pabdora Nel3 M3yuenue siBneHus nudpaxums
Konrpoabnas padora Ne 4 «Onrukay
Conep:xanue yue0HOT0 MaTepuasa 2
Tema 5.3 I'paHuIbl IPUMEHUMOCTH KJIaCCUYECKOM MeXxaHUKU. [locTynaTsl cCrieliMagbHOM TEOPUNU OTHOCUTEIBHOCTH: MH-
CnenmnanbHas TEOPHS | BapHaHTHOCTH MOLYJIA CKOPOCTH CBETA B BAKyyMe, IPMHIMIT OTHOCHTEILHOCTH DifHIITeitHa. OTHOCHTETHHOCTD
OTHOCHTEJIbHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU M COKPAIEHUE JTMHBL. DHEPT s U UMITYJILC CBOOOIHOW YaCTHUIIBI.
CBs13b Macchl ¢ HEPIrueil 1 UMIYJILCOM CBOOOTHOM YacTHIbl. DHEPIHsl IIOKOsI CBOOOJIHOM YacTHIIbI
Paznen 6. KBanToBasi pusuka 12
Tema 6.1 OK 01

KBanroBasi onTuka

Coaep:xkanue yueOHOr0 MaTepuasa

OK 02
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KBanroBas runoresa [lnanka. TeruoBoe nznyuenne. KopnyckysaspHo-BosHOBOH nyanu3M. dortonsl. ['unoresa
ne Bpoiinst o BOTHOBBIX cBolcTBax yactull. COOTHOLICHHE HeompeaeneHHocTel [ eiisenOepra. [laBneHue cBeTa.
Xumnueckoe aeiicrue ceera. OnbiTel [1.H. Jlebenesa u H.11. BaBunosa. ®otoaddext. YpaBueHue DitHiureii-
Ha 1t poTorddexra. Buemnuit poTtosmexrpudeckuii d¢ddext. Bayrpenanit dporospdexr. Tumsr portose-
MeHTOB. [Ipumenenne gortorpdexra

IIpakTnueckas padora Nell Pemenue 3anau

IIpakTuyeckas padora Nel2 Pemrenue 3anau

Tema 6.2 AToMHOE
SIIPO

Conep:xkanue yueOHOT0 MaTepuasa

MeToab! HaOMIOCHUS U PETUCTPAIMK dJIEMEHTapHBIX YacTULl. OTKPBITHE paguoakTUBHOCTH. OTbITH Pesep-
(dopmaa o onpeeNICHUI0 COCTaBa PaIHOaKTUBHOTO u3nyucHus. CBoicTBa anbda-, 6eTa-, raMMa-u3IydeHHs.
BnusiHMe paaroakTUBHOCTH Ha JKUBBIC OpraHu3Mbl. OTKpBITHE IPOTOHA U HelTpoHa. HykiioHHas Mozaens aapa
IeiizenOepra-FBanenko. 3apsa sapa. MaccoBoe uncio siapa. Vzotonsl. Anbda-pacnan. IIeKTPOHHBIN U MO3H-
TPOHHBIHN OeTa-pacnai. 'amMmma-u3aydeHne. 3aKOH paHOaKTHBHOTO pacnaga. JHeprus CBSA3U HyKJIOHOB B sifpe.
SAnepusie cuel. ledhext Maccrr sapa. SnepHeie peakuuu. [lenenue u cuaTes suep. AxepHsrii peakrop. Tepmo-
sIIepHbIA cuHTEe3. [Ipo0IIeMbl 1 IepPCHEeKTHBBI SIAEPHON IHEPTETHKH. DKOJIOTHUECKHE acIeKThI AIepHOH YHepre-
TUKH. DJIeMeHTapHble YacTHIbl. OTKpbITHE No3uTpoHa. DyHIaMEHTaIbHbIC B3aNMOICHCTBUS

[pakruyeckas padora Nel3 Pemenne 3amau

Kontpoabnasi padora Ne 5 «KBantoBas pusnka»

OK 04
OK 05
OK 07

Paszgea 7. Crpoenue Beenennoit

Tema 7.1 Dj1eMeHTBI
ACTPOHOMHM U ACT-
podusuku

Coaep:xkanue yueOHOro MaTepuasa

Bun 3Be3gnoro Heba. Co3Bes3ans, ipKre 3BE3/1bl, JIaHEThI, UX BUANMOe JBrkeHne. ComHevnas cuctema. [lna-
HEeTBI 3eMHOU rpymibl. [TnaneTs-rurantel. Mansie Tena Conaeunoii cuctemsl. CoiHile, potocdepa n armoche-
pa. ConHeuHas akTUBHOCTh. McTounuk sneprun CoJiHLa U 3Be3/1. 3Be3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU: Mac-
ca, CBETUMOCTb, paJNyC, TEMIIEpaTypa, UX B3aUMOCBS3b. 3BE3/Ibl INIABHOM MOCIIEI0BATENbHOCTH. 3aBUCUMOCTh
""Macca - cBeTUMOCTD" 15 3Be3]] II1aBHOM Mocie10BaTeNbHOCTH. BHyTpeHHee cTpoenue 38e31. CoBpeMeHHbIe
MIPeICTaBICHUS O IPOUCXOXKIEHUH U dBomtoK CoJHIa U 3Be3/1. DTarbl )KU3HU 3Be31. Mueunsiii [1yTh - Haia
lanaktuka. CniupanbHas cTpykrypa ["anakTuku, pacnpezesieHue 3Be3/, ra3a u nplid. [lojoxxenue u JBuKeHue
Comnnna B ['anaktuke. [Inockas u cepuueckas moacucteMsr ['anaktuku. Tumbl ranaktuk. PaguoranakTuku u
KBa3apbl. UepHbIe IBIPHI B sipax ranakTtuk. Beenennas. Pacmupenne Beenennoit. 3akon Xa66:1a. Paszoeranme
raiaktuk. Teopus bomnbimoro B3peiBa. Mogenb «ropsiueii Beenennoi». MacmtabHast cTpykTypa BeenmeHHOM.
Meraranaktuka. HeperneHabie mpo06ieMbl aCTpOHOMHU

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
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IIpoMe:xkyTouHasi aTTecTanus audepeHTMPOBaHHBIN 3a4eT

Bcero:

108
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3.YciaoBus peasu3anuu NporpaMmMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3.1. TpeGoBaHus K MUHHMAIbHOMY MaTepHAILHO-TEXHUUECKOMY obecreueHuto. Peanusa-
LU IPOTrPaMMBbl AUCHUILUIMHBI TPEOYeT Haluuus y4eOHOro kabuHeTa (PU3UKH.

O06opynoBaHue yueOHOTO KaOWHETA:

1. Iludposas maGoparopus o Gpu3MKe I yIUTEIS;

2.  Bechbl TexHH4eCKHE C Pa3HOBECAMU;

3. Kowmruiekr miist 1a60paTopHOTO MPAKTUKyMa IO ONTHKE

4.  KoMmIuekT i 1abopaTopHOro MPAaKTUKyMa 0 MOJIEKYIISIpPHON (PU3MKE U TePMOTUHAMUK
5. Ammepmertp 1ab0paTOpPHBIN;

6.  Boubr™meTp mabopaTopHbIii;

7.  Tepmomerp 1abOpaTOPHBINA;

8.  bapomerp-anepowu;

10. bnok nuTaHus peryanupyemMblii;

11. Be6-kamepa Ha MOABMIYKHOM IIITATHBE

12. Turpomerp (IIcUXpOMETp);

13. I'py3 HaGoOpHBIii;

14. JIluHamMoMeTp AEMOHCTPALIMOHHBIN;

15.  KomrutekT nocy/asl IEMOHCTPAMOHHON C IPHHAIICKHOCTIMU;

16. Metp n1eMOHCTPAIIMOHHEIH;

17. Hacoc BakyymHbIit KomoBckoro

18. IlltaThB IeMOHCTpAIMOHHBIN (PU3HUYECKHIA;

19. DnexTpomnTkKa;

20. HabGop 1eMOHCTpaIMOHHBIN 10 MEXaHUYECKUM KOJIeOaHUsIM;

21. HalGop 1eMOHCTpaIMOHHBIN BOJTHOBBIX SIBJICHHI;,

22. Tlpubop Ans 1eMOHCTpAK aTMOC(HEPHOTO AaBICHHUS;

23. Ilpu3ma, HaKJIOHSIOUIASCS C OTBECOM;

24  Ppryar 1eMOHCTPAIMOHHBIH;

25. CrakaH OTJINBHOH IEMOHCTPAIIMOHHBIH;

26. HaOop neMOHCTpAIMOHHBIHN 110 MOJICKYIISIPHON (PH3HKE U TETIJIOBBIM SIBIICHHUSM;
27. Habop Kanuispos;

28. TpyOxa nnsi AeMOHCTpAIlMU KOHBEKIIUHU B )KUIKOCTH;

29. 1IMAMHIPHI CBUHIIOBHIE CO CTPYTOM;

30. Iap ¢ kombIIOM;

31. KamepToHBI Ha PE30HAHCHBIX SIINUKAX;

32. KowmruiekT mpruOOpOB U MPHHAIICKHOCTEH /IS IEMOHCTPAIH CBOMCTB 3JICKTPOMATrHUTHBIX BOJIH;
33.  Komruiekt mpruOOpoB sl H3yYEHUs IPUHIMIIOB pauoTIpHEMa M paIruolepeadn;
34. KoMIUIEKT MpOBOJIOB;

35. Marsaut 1yrooOpa3HbIii;

36. MarHur oJI0COBOM JIEMOHCTPAIIMOHHBIIH;



37.
38.

39

40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

[Tpu HanmYuM HEOOXOAUMOTO 000PYIOBAHUS 3aHATHS MO (PU3UKE B HEKOTOPBIX CIy4asx MOTYT IPO-
BOJIUTHCS B UMEIOIIUXCS B 00pa30BaTEeIbHOM OpraHu3allii MAaCTEPCKUX WM J1a00paTopusiX.
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Habop no n3yueHuto MarHuTHOTO TIOJIs 3EMIIH;

Habop neMoHCTpallnOHHBIH IO MATHUTHOMY TIOJIIO KOJIBLIEBBIX TOKOB;
Habop neMoHCTpalimoHHBIH 110 TOCTOSHHOMY TOKY;
Tpancdopmartop ydaeOHbINH;

[Tanouka crexnsiHHAsA;

[Tanouka >00HUTOBAS;

[Tpubop Jlenma,

Crpenku MarHuTHbIE HAa IITATUBAX;

CynTaH 31eKTpOCTaTHYECKHUT;

[ITaTuBbl, U30IUPYIOLIUE;

DIEeKTpOMarHuT pa300pHbIA;

Habop neMOoHCTpallnOHHBIN IO TEOMETPHUYECKON OIITHKE;

HaGop neMoHCTpallmOHHBIH IO BOTHOBOI ONTHKE;

CriekTpocKoI ABYXTPYOHBIH;

KoMIuiekT HarsgIHbIX TOCOOUH /171l MOCTOSIHHOTO MCIIOIb30BaHMUS;
Komruiekt moptpeToB A opopmiieHus: KaOUHETa;

KoMIIeKT 1eMOHCTpallMOHHBIX Y4eOHbBIX TaOIuII.

3.2. UudopMmaunonHoe odecnieyeHue 00yueHust

1. Mskumes I'.5., bByxoBues b.b., Corckuit H.-H. ®u3suka, 10 knacc/ mox pempakmnueit [TapdentneBoii

H.A., AxumonepHoe o6miectBo «M3marensctBo «IIpocBemenney 2024r

2. Mskuiues I'.JI. Byxosues b.b., Yapyrun B.M. ®u3uka, 11 kiacc/ nox penakuueit [apdentoeBoit

H.A., AxumonepHoe o6miectBo «M3marenbctBo «IIpocBemenne»2024 r

3.Kouees, A. A. ®usuka. MonekynsipHas Qu3uka, TEPMOJMHAMUKA, HIEKTPHYECTBO U MAarHETU3M: yueO-
Hoe nocobue mist CITO / A. A. KoueeB. — CapartoB, Mocksa: [IpodoOpazoBanue, Ait [lu Ap Menua,
2020. — 135 c. — ISBN 978-5-4488-0800-5, 978-5-4497-0463-4. — TeKcCT: 2JIEKTPOHHBIH // DIEKTPOH-
HBII pecypc 1mbpoBoit obpasoBarensHOi cpeaslt CIIO PROFo6paszoBanue:

https://profspo.ru/books/96031

4 Yakak, A. A. ®uszuka: yuednoe nocodue mist CIIO / A. A. Yakak, C. H. Jleryra. — Capatos: Ilpo-
¢dobpazoBanme, 2020. — 541 c. — ISBN 978-5-4488-0667-4. — TekcT: 37eKTPOHHBIN // DIEKTPOHHBIN
pecypc uudpoBoii obpazoBarensHoil cpeapl  CIIO PROFo6pa3zoBanue

https://profspo.ru/books/92191
5.(http://www.volit.ru)- obpazosarensusiii mopran ' BIIOY BUT



https://profspo.ru/books/96031
http://www.volit.ru/
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4. KOHTpOJIL H OLICHKA PE3YyJbTAaTOB 0CBOCHUA NUCHUIIJIUHBI

KoHTpo.1b M 0LleHKa PacKpPBIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS U IPHOOPETEHHBIE 00yYarOIIUMUCS
yYMEHUS, HallpaBJIeHHbIE HAa (POPMHUPOBAHKE OOIIUX U POPEeCCHOHATBHBIX KomreTeHImii. Kommeren-
LIUH JTOJKHBI OBITh COOTHECEHBI C IPEIMETHBIMHU PE3YyIbTaTaMH.

Kon n naumenoBanme
(hopMupyemMbIX KOMIIETEHIIM

Pa3zpgen/Tema

THI oeHOYHBIX
MepOonpPUATHI

OK 01. BeiOupats criocoObI penieHus 3a1a4d
npodeccHOHANBHO eI TeIbHOCTH TPUMEHH-
TENBHOK Pa3InYHbIM KOHTEKCTaM

Paszmen 1. Temsr 1.1., 1.2, 1.3
Pazmen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2.,3.3.,3.4.,
3.5.

Paznen 4. Temr1 4.1., 4.2.

Pasmen 5. Temsr 5.1.,5.2., 5.3.
Pasnen 6. Temsr 6.1., 6.2.

Pasnen 7. Temsr 7.1., 7.2.

OK 02. Vcnonp30BaTh COBPEMEHHBIE Cpei-
CTBa IIOMCKa, aHAIIN3a U MHTEPIPETAIlNU HH-
(opmarn, vHHGOPMALIMOHHBIE TEXHOJIOTHH
JUISL BBITIOJTHEHUS 33124 PO eCcCUOHATBHON
JIeSITeIbHOCTH

Paszmen 1. Temsr 1.1., 1.2, 1.3
Pasnmen 2. Temnr 2.1.,2.2., 2.3.
Pasnmen 3. Temsr 3.1.,3.2., 3.3.,
3.4.,35.

Pasznen 4. Temn1 4.1., 4.2.
Pasmen 5. Temsr 5.1.,5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.
Paznmen 7. Temsr 7.1., 7.2.

OK 03. [1nanupoBaTh U pean30BbIBaTh
coOCcTBeHHOCTIPO(ECCHOHATLHOE | JIHY-
HOCTHOE pa3BUTHE, MIPEANPUHUMATEIb-
CKYIO €S TEIbHOCTH B Ipo(heccCHoHalb-
HOH cdepe, NCTIONH30BaTh 3HAHMUS 110
(hMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX
JKU3HEHHBIX

CUTYaIUSIX

Pasmen 1. Temer 1.1., 1.2, 1.3

Pazmen 2. Temsr 2.1.,2.2., 2.3.

Pazmen 3. Temsr 3.1., 3.2, 3.3.,
3.4.,3.5.

Pasnen 7. Temsr 7.1., 7.2.

OK 04. D} dexTuBHO B3aMMOICHCTBOBATH U
paboTaTbB KOJUIEKTHBE U KOMaHJIE

Pazgen 1. Temnr 1.1.,1.2,1.3
Pazpgen 2. Temnr 2.1.,2.2., 2.3.
Paspmen 3. Temnr 3.1.,3.2., 3.3,
3.4.,35.

Pasnen 4. Temn1 4.1., 4.2.
Pasznen 5. Temnr 5.1.,5.2., 5.3.
Pasnen 6. Temsr 6.1., 6.2.
Paznen 7. Temsr 7.1., 7.2.

OK 05. OcymiecTBiIsITh yCTHYIO HITUCHMEH-
HYI0 KOMMYHUKAIIUIO Ha TOCYAapCTBEHHOM
si3pike Poccuiickoit denepanuu ¢ yyeTom
0COOEHHOCTEH CONMANBEHOTO U KYJIbTYPHOTO
KOHTEKCTAa

Paszmen 1. Temsr 1.1., 1.2, 1.3
Pasznmen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1.,3.2.,3.3.,
3.4, 35.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

OK 06. ITposBiATh rpaXkaaHCKO-IATPHOTH-
YeCKYI0 MO3UIINI0, ZEMOHCTPHPOBATH 0CO-
3HaHHOE MOBEJICHUE Ha OCHOBE TPaAUIIMOH-
HBIX OOIIEUeSIOBEYECKIX IEHHOCTEH, B TOM
YHCIIe C yYETOM TapMOHU3AINU MEXKHAIINO-
HaJIbHBIX M MEKPEJIUTHO3HBIX OTHOIICHHH,
NPUMEHSTH CTaH/IaPThl aHTHKOPPYIIIMOHHOTO
TIOBE/ICHUS

Pazgen 1. Temnr 1.1.,1.2,1.3

Pazgen 2. Temnr 2.1.,2.2., 2.3.

Pazgen 3., Temsr 3.1.,3.2., 3.3.,
3.4.,35.

Pasnen 4., Temb1 4.1.,4.2.

Pasnen 7. Temsr 7.1., 7.2.

OK 07. CogeiicTBOBaTh COXpaHEHHIO OKPY-

Paznmen 1. Temsr 1.1.,1.2,1.3

- YCTHBIH OMpoc;

- (hpoHTATBHBIIOIIPOC;

- OIIEHKA KOHTPOJBHBIX pa-

oor;

- HaOIIOZCHHE 33 XOJI0OM

BBITIOJTHEHHUS JTA0OPATOPHBIX

pabor;

- OIICHKA BBHITIOJTHCHMUS JIa-

OopaTopHBIX paboT;

- OIICHKA MTPAKTUICCKUX

paboT (perieHns KaueCTBEH-

HBIX, paCYeTHBIX, Ipodeccu-

OHAJILHO OPHEHTHUPOBAHHBIX

3a/1a4);

- OIICHKAa TECTOBBIX3a/a-

HUM;

- HaOmrogeHHe 3a X0I0M

BBITIOJTHCHUS MH TUBU Ty aJTh-

HBIX TIPOSKTOB ¥ OI[CHKA BbI-

MOJTHEHHBIX TIPOCKTOB;
9K3aMeH
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JKaIoLIel cpelibl, pecypcocOepesKeHNIO, IPH-
MEHSITh 3HaHHs 00 U3MEHEHHUHU KJIMMara,
MPUHLUIIBI OEPEKINBOTO IPOU3BOJICTBA, (-
(heKTHBHO AEHCTBOBATH B UPE3BbIYAHBIX
CUTYaIUsIX

Pazpgen 2. Temnr 2.1.,2.2., 2.3.

Pazgen 3. Temn1 3.1.,3.2.,3.3.,
3.4.,35.

Pasznen 4. Temnr 4.1.,4.2.

Pasnen 6. Temnr 6.1., 6.2.

Paszmen 7. Temsr 7.1., 7.2

1K 3.7. mpou3BOANTE U3MEPEHHS TOBAPOB U
JIPYTHX 0OBEKTOB, MEPEBOIUTH BHECHCTEM-
HBIC SITHAIIEI H3MEPEHNH B CUCTEMHEIC

Paspgen 1. Pa3znen 2.




