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1. MACIOPT IPOT'PAMMBI YYEBHOM JUCIHUILJIAHBI

OU3UKA
1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI
[Iporpamma  y4eOHON  JUCUUMIUIMHBI ~ SBJSIETCS  YacThlO  IPOrPaMMBbI
MIOATOTOBKHU CIIELMANUCTOB cpenHero 3BeHa B coorBercTBUU ¢ PI'OC CIIO mo
cnenuanbHocTH 36.02.02 300TEeXHUH.

1.2. MecTo AMCUMIUIMHBI B CTPYKTYpPe TNPOTPaMMBbl MOATOTOBKH CIEIIUAINCTOB
CpeIHEero 3BeHa!

yueObHas  gucuuruimHa — «®Dusumka»  sgBuseTrcs  0a30BOM  TUCIUIUIMHOM
0011e00pa30BaTeIbLHOrO IIMKIa OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI.

1.3. Hean u 3agayM AUCHMIUVIMHBI — TPeOOBaHMS K pe3yJbTaTaM OCBOCHUA
AUCHUTITHHBI:

1.3.1. Hean v 3a7a4u TUCHUILTHHBI

Hean:

e (hopMupoBaHHE y 00YYAIONIUXCSI YBEPESHHOCTH B IIEHHOCTH O0Opa3oBaHUs,
3HAYUMOCTH (U3MYECKUX 3HAHUUA [JI1 COBPEMEHHOro KBaJTU(DUIIMPOBAHHOTO
CHEIUAIKCTA MIPU OCYIIECTBICHUH €T0 MpodecCuOHATBHON NesATETbHOCTH;

e (hopMupOBaHUE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH;

e OBiIaJeHHE  crhenupuyYeckord  cucTeMod  (PU3WYECKUX  TOHSTHUH,
TEPMUHOJIOTUEN U CUMBOJIMKOM;

® OCBOCHHE OCHOBHBIX (DU3UYECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIAJICHUE OCHOBHBIMA METOJIAMH HAy4YHOTO TIO3HAHUS MPHUPOJIHI,
UCIIONIb3yeMbIMU B (u3uke (HAONIONCHHWE, ONMUCAHUE, M3MEPEHUE, BBIJIBIKCHUE
TUIOTE3, IPOBEACHUE IKCIIEPUMEHTA);

® OBJIQJICHHC YMEHUSMH 00pabaThiBaTh JaHHBIC SKCIEPUMEHTA, OOBICHITH
MIOJIYYCHHBIE PE3YJIbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXAYy (GU3HUECKUMU
BEITMYMHAMU B HAOJIF01a€MOM SIBJICHHUH, JIEIAaTh BHIBOIBI,

e (opmMupoBaHHE YMEHHUs pelIath (PU3NYECKHE 3a7a4d Pa3HBIX YPOBHEM
CJIOKHOCTH;

® pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIlecce MPUOOPETeHUs 3HAHUN C MCTIOJIb30BAaHUEM Pa3IMYHBIX
MCTOYHUKOB HWH(MOpPMAIMM W COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJIOTHH;
yMeHU# (HOpPMYITUPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO TTO3UITUIO 110 OTHOIIICHUIO
K (pu3udeckoit mHpOpMaIINH, TOTy4aeMO U3 Pa3HBIX UCTOYHUKOB,

® BOCIUTAHUE YYBCTBA TOPJOCTH 32 POCCUICKYIO0 (DU3UYECKYIO HAYKY.

3agaum:

e [puoOpeTeHre 3HaHWK O (PyHIaMEHTAIbHBIX (QU3MYECKUX 3aKOHAX,
JeXaluux B OCHOBE COBPEMEHHOW (U3MYECKOM KapTHUHBI MHUpPA, MPUHIIMIIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB M MPOU3BOJCTBEHHBIX MPOIIECCOB, O Hanbosee
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B2XHBIX OTKPBITUSAX B 00JaCTH (PM3WKH, OKA3aBIIUX OMPEICIAIONIee BIUSHUC Ha
pa3BHUTHE TEXHUKHA U TEXHOJIOTUU;

e TMOHMMaHUE (PU3MUECKON CYIIHOCTH SIBJICHHUH, MPOSIBIISIONIUXCS B paMKax
MIPOU3BOJICTBEHHOM JIEATEILHOCTH;

® OCBOCHHE CIIOCOOOB HCIOJB30BaHUS (DM3MYECCKUX 3HAHUU ISl PEIICHUS
MPAKTUYCCKUX U TPOPECCHOHANBHBIX 3a7ad, OOBSCHCHUS SBICHUN TPUPOIBI,
MPOU3BOJICTBEHHBIX W TEXHOJIOTMYECKHX TIPOIECCOB, MPHUHIIUIIOB JCHCTBUSA
TEXHHYECKUX MPUOOPOB U YCTPONCTB, oOecrieueHnss O€30MacHOCTH MPOU3BOCTBA
1 OXPaHbI IPUPOIBL;

e (opMuUpOBaHME yMCHHH  pemiatb  y4eOHO-MPAKTHYCCKUE  3aJa4d
¢usngecKoro couepkanus ¢ yu€ToM mpohecCuoHATbHON HAMIPaBIEHHOCTH;

® PUOOPETCHHME OIbITa IO3HAHWUS M CAMOIIO3HAHMS, YMCHHH CTaBUTh
3aJ]a4M U periaTh MpoOIeMbl C YIETOM MPOQPECCHOHANBHON HAIPaBICHHOCTH,

e (opMupoBaHHWE YMEHUW WCKaTh, AaHAJIM3UPOBATh M 00pabaThIBaTh
duszryeckyro HHPOPMAIUIO C YIETOM MPOQECCHOHAIBHON HANIPABICHHOCTH;

® [IOJITOTOBKAa OOYYAlOMUXCS K YCIHCIHIHOMY OCBOCHUIO JUCIUIUIMH U
MOJyJIeH TPO(ECCUOHATBHOTO IUKIA: (GOPMHPOBAHUE Yy HUX YMEHUH M OIbBITa
JCSATEILHOCTH, XapaKTepHbIX s mpodeccuit / JOMKHOCTEH CIyXKallux WK
CICIUANIBHOCTEH, TOJNIy4aeMbIX B  MPo(eCCHOHAIBHBIX  00pa30BaTEIbHBIX
OpTaHU3AIHSIX;

® TIOATOTOBKAa K (OPMUPOBAHUIO OOMMX KOMIETCHIMHA OyayIiero
CTEIMATUCTa: CaMOoOOpa3oBaHUsl, KOMMYHHKAIIUH, TIPOSBIEHUS TPakIaHCKO-
NaTPUOTHYECKON MO3UIINHU, COTPYIHUYECCTBA, MPUHATHS PEIICHUH B CTaHIAPTHON
M HECTAaHIAAPTHOW CHUTyallUsX, TPOCKTUPOBAHUS, TPOBEACHUS (HHU3HMUSCKUX
u3MepeHudt, 3¢dexkTuBHOrOo ¥  0€30IacCHOTO  HWCIIOJIL30BAHUS  PA3TUIHBIX
TEXHUYCCKUX YCTPOWCTB, COONIOACHHS TPaBUJI OXpPaHBI TpyAa NpHU pabore C
bu3uIecKuMH TprudOpaMu U 000PYIOBAHUEM.



1.3.2. llnanupyembie pe3yabTAThI 0CBOeHHMS 00111e00pa30BaTeJbHON JMCUMILVINHBI B cooTBeTcTBHM ¢ PI'OC CIIO

u Ha ocHOBe PI'OC COO

Kon u IInanupyemMble pe3yJibTaThl 0CBOCHHS M CIHIIJIHHBI
HAaUMeHOBaHHe Oo0mmue JucuMinHaApHbIe

(popmupyembIx
KOMIIeTEeH LM

OK 01. B uacmu mpyooeozo eocnumanus: IIP6 1 - chopmupoBarh npeacTaBiICHUS

JIP 21 - roToBHOCTh K TpYyHdy, OCO3HAHME IICHHOCTHM MAacCTEpCTBA, | O pOJU U MecTe (U3UKU B COBPEMEHHOU

Bri6upats TPYI0JTIO0HE; HAay4YHOU KapTHHE MUPA, O CHCTEMOOOpa3yroIei

CTIOCOOBI PCIICHMA 331 | jip o6 WHTEpeC K pasIMUHBIM  c(epaM NpodpeccHoHanbHol | PO QU3MKA B PAsBUTHM ECTECTBEHHBIX HAYK,

npodeccruoHaIbHON O ——— TEXHUKHA U COBPEMEHHBIX TEXHOJIOTUH, O BKJIA/IE

AEATENBHOCTH ’ POCCHUICKHX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B

NPUMEHHTENBHO K Ognadenue ynueepcanbHoimu y4eOHbIMU NO3HACAMETIbHBIMU pa3BUTHE HAYKM, TOHHMAHHE (DH3MUECKON

Pa3IMYHBIM KOHTCKCTaM

delicmeuamu:

a) 0a3oBble JIOTHYeCKHe JAeliCTBUS:
MP 01 - camocTosiTenbHO (GOPMYIHPOBATh W aAKTyaIHM3UPOBATH
npo0seMy, paccMaTpuBaTh €€ BCECTOPOHHE;
MP 02 - ycTaHaBiIMBaTh CYIIECTBEHHBIN MPU3HAK WA OCHOBAHUS IS
CpaBHEHUS, Ki1accupukanuu u 0000IICHUS;
MP 03 - ompegensiTh LeIU JIEATCIBHOCTH, 3a/laBaTh MapaMmeTpbl U
KPUTEPUU UX TOCTHKEHUS;

MP 04 - BbIABIAT, 3aKOHOMEPHOCTH U TMPOTHBOpPEUHS] B
paccMaTpuBaeMbIX SIBIICHUSX;
MP 06 - BHOCHUTb KOPPEKTHUBBI B JESTEIBHOCTh, OILICHHUBATH

COOTBCTCTBUC PE3YJIbTATOB MLCIIKIM, OLUCHHBATHL PUCKU MOCJIEACTBUM
ACATCIIBHOCTH,

MP 08 - pa3BuBaThb KpEaTUBHOE MBIIUICHHE TpU PpEIICHUH

CYIIHOCTH HAOIIOAeMBbIX SBJICHUH MHUKPOMHDA,
MakpoMHUpa ¥ MeraMupa; TMOHUMaHHE POJIU
aCTPOHOMHUHM B TIPAKTUYECKOW JACSITEIBHOCTH
YeJIOBEeKa W JaJbHEUIIEM HaydYHO-TEXHHUYECKOM
pa3BuTuu, poiu Gu3uku B (HOPMUPOBAHUHU
Kpyrozopa ® (YHKIMOHAJILHOW TPaMOTHOCTH
YeJIOBEKa IS pelIeHUs MTPAaKTUUECKHUX 3a]1a4;
IIP6 3 - BiameTh OCHOBOMOJIATAIOIIMMU
(GU3MYECKUMH  TIOHATHUSMH W BEJIWYUHAMHU,
XapaKkTepU3yIOMUMH  (GU3NYECKUE MPOLECCHI
(CBA3aHHBIMM C MEXAaHUYECKUM JBHIKECHUEM,

B3aHMOHeﬁCTBHeM TCII, MCXaHUYCCKUMHU
KoJIe0aHUSIMHU n BOJIHAMH, aTOMHO-
MOJICKYJIAPHBIM CTPOCHUCM BCIICCTBA,

TCILJIOBBIMHU  IIpOLECCaAMU,; DJIICKTPUYCCKUM U
MAarovuTHBIM TIOJIAMH, JSJICKTPUUICCKHUM TOKOM,




KU3HEHHBIX TIPOOIEeM

0) 0a30BbI€ HCCJIEI0BATEILCKHE TeiCTBUS:
MP 09 -
MIPOEKTHOM JIeATEIHbHOCTH, HABBIKAMH Pa3pelieHus pooem;
MP 14 -
aKTyaJIU3UPOBAThH

BIIQJICTh HABBIKAMHM  y4eOHO-UCCIICJOBATENLCKON U

BBIABIIATH IMPUYINHHO-CIICACTBCHHBIC CBs3H u
3ajadqy,

HaxXOJUTb AaprymMcHTbl [JId JOKa3aTCJIbCTBa CBOHX YTBep)KI[eHI/II\/JI,

BBIJIBUTaTh THIIOTE3y €€ PpEILICHHs,
3a/1aBaTh apaMETPhl U KPUTEPHUH PELICHUS;
MP 15 -

pe3ynbTaThl,

AHAJIIM3UPOBATE IIOJYUYCHHBIC B XOJC PCHICHUA 3aJaqyn

KPHUTHUYCCKHA OIICHUBATH nux AOCTOBCPHOCTD,

IMPOTHO3UPOBATH UBMCHCHHUE B HOBLIX YCIIOBUAX,
MP 18 -
IMPAKTUYICCKYIO obnactu KHUBHEACATCIBHOCTHU,

YMETb TICPCHOCUTHL 3HAHHUA B IIO3HABATCIBHYHO U

MP 19 - ymers MHTErpHpoBaTh 3HAHMS M3 PA3HBIX IPEAMETHBIX
oOacrei;

MP 20 - BbIgBUraTh HOBBIE HJIEH, MpeAJaraTb OPUTHHAIbHbBIC
MOJIXO/Ibl U PEUICHUS.

AIIEKTPOMArHUTHBIMU KOJICOAHHSIMU U BOJIHAMU;
ONTUYECKUMHU SIBJICHUSIMU; KBAaHTOBBIMHU
SABJICHUSIMU, CTPOEHHUEM aroMa U aTOMHOIO
snpa, PaIMOaKTUBHOCTHIO); BIIAJICHUE
OCHOBOTIOJIAralOIUMHU ACTPOHOMUYECKUMH
MOHSATUSAMHM, TO3BOJISIOIMIUMH XapaKTEPHU30BaTh
MpOIIECChl, MPOUCXOMSIIME Ha 3Be3daX, B
3BE3/IHBIX CHUCTEMaX, B MEXKIraJaKTUYeCKOU
cpene; IBWKEHHE HEOECHBIX TeJl, HBOJIIOIHIO
3Be3/ 1 BeceneHnnoi;

ITP6 4 - BnaseTh 3aKOHOMEPHOCTSIMU,
3aKOHAMHU UM TEOPHUsIMU (3aKOH BCEMHPHOTO
tarotenns, I, II u Il 3akonsl HeroToHa, 3aKoH
COXpaHEHUsS MEXaHWYEeCKOW »HHEPruM, 3aKOoH
COXpaHEHUs HUMITYJIbCA, TIPUHITATI
CYIMEPIIO3UITUU CHJI, TIPUHIIMI PaBHOMPABHOCTH
WHEPIUATIBHBIX CUCTEM OTCYETa; MOJICKYIISIPHO-
KMHETUYECKYI0 TEOPHI0 CTPOEHHUSI BEIIECTBA,
ra3oBbIe 3aKOHBI, MEePBbI 3aKOH
TEPMOJIMHAMUKHU; 3aKOH COXpaHECHUS
ANEKTPUUYECKOTO 3apsiia, 3akoH Kyrnona, 3akoH
Oma 151 yyacTka 1enu, 3akoH Oma Jij1sl IOJIHOM
ANIeKTpUUYecKor 1enu, 3akoH [[xoyns-Jlenia,
3aKOH 9SJICKTPOMarHUTHOM MHAYKIIMH, 3aKOH
COXpAHEHUS SHEPIuH, 3aKOH MPSIMOJIMHEHHOIO
pacnpoCTpaHEHUs CBETa, 3aKOH OTPa)KCHUS
CBETa, 3aKOH TMIPEJIOMJICHUS CBETa; 3aKOH
COXpAaHEHHUS DHEPruM, 3aKOH COXpaHCHUS
HMITYJIbCA, 3aKOH COXPAHEHMS 3JIEKTPUUYECKOIO
3apsiia, 3aKOH COXpPaHEHHMSI MAacCOBOTO 4YHCIIa,
noctynatel  bopa, 3aKOH  paguMOaKTUBHOIO
pacmajia); yBepeHHOE MCIOJIb30BaHNE 3aKOHOB H
3aKOHOMEPHOCTEH Tpu aHaim3e (UINIECKUX




SIBJIEHUM W MPOLIECCOB;

IIP6 7 - chopMupoBaTh yMEHUS pelIaTh
pacyeTHble  3aJayd €  SIBHO  3aJ[aHHOM
(Gu3nIecKoil MOJIENBI0, UCTIONB3YS (H3UIECKUE
3aKOHBl WM TIPUHLHUIIBI, Ha OCHOBE aHAJIN3a
YCIOBHSI  3a/la4d  BBIOMpAaTh  (PU3HUECKYIO
MOJIeNb, BBLACTATH (PU3UYECKUE BEITUYMHBI |
dopMynbl, HEOOXOIUMBIE Ui €€ pPEelIeHHS,
MPOBOJIUTH pacueThl M OICHHBATh PEATBHOCTH
MOJTy4YEHHOTO 3HAUCHUS (PU3UIECKON BETUINHBL;
pemaTh KavyeCTBEHHbIE 3a/laud, BbICTpaWBas
JIOTUYECKU HETPOTUBOPEYMBYIO  LEMOYKY
pacCyXJIeHUl C OMOpPOM HA MU3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UYECKHUE SIBICHHSL.

OK 02

Hcnonb3oBarh
COBPEMEHHBIC  CpECTBa
MTOUCKA, aHaym3a u
MHTEpPIIpETAINH
nHpopManuu, u
nH(pOpMaITMOHHBIC
TEXHOJIOTUU s
BBITIOJTHEHU S 3aja4
npodeccuoHaIbHON
NeSITeNIbHOCTH

B o6nacmu yennocmu nayunozo no3Hanus:
JIP 33 - copMUpPOBAHHOCTP MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JHAJIOTE KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MECTa B MOJUKYJIbTYPHOM MHDE;
JIP 35 - oco3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH
OCYIIECTBJISATh TPOCKTHYIO M HCCIIEIOBATEIbCKYIO JIeATeIbHOCTD
WHJIMBUIYAJIBHO U B TPYIIIIE;
- Qeénadenue yHUBEPCATIbHLIMU YUEOHBIMU HNOZHAGAMEIbHLIMU
oelicmeuamu:
a) padora ¢ nnopmaumeii:
MP 21 - BnazeTs HaBbIKaMU MOJy4eHUsI UHPOPMAIIMH U3 UCTOUHUKOB
pPa3HBIX THIIOB,
CHUCTEMAaTH3AIMI0 M MHTEPIPETAUI0 HH(QOPMAIIUN Pa3IuYHBIX BHJIOB
u (opm mpecTaBiICHHUS,
MP 23 - oneHuBaTh AOCTOBEPHOCTD, JISTUTUMHOCTh HH(POPMAIIIH, €€
COOTBETCTBHE MTPABOBBIM M MOPAIIbHO-3TUYECKHUM HOPMaM;

CaMOCTOATCIIBHO OCYHICCTBJIATH IIOUCK, aHAJIU3,

IIP6 S5 -ymeTp y4YuTBHIBaTh TI'PAHMIIBI
MPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJENEH:
MaTepuajgbHas TOYKa, MHEpLUalbHas CcHCTeMa
OoTcyeTa, WJCaJbHBI TIa3; MOJEIU CTPOCHMS
ra3oB, >KUJKOCTEH M TBEPJbIX TEJl, TOYEYHBIN
ANIEKTPUYECKUNA 3apsill, siiepHas MOJENIb aToMa,
HYKJIOHHass MOJIelIb aTOMHOIO sijipa  IpH
penieHnu (HU3NIEeCKUX 3a/1a4.




MP 24 -
KOMMYHHUKAI[MOHHBIX

UCHOJB30BAaTh  CpeACTBa  HMHOOPMAIMOHHBIX U

TEXHOJOTUH B  PEIICHUM KOTHUTUBHBIX,
KOMMYHHKATHBHBIX ¥ OPraHU3alMOHHBIX 3a/a4 ¢ COOII0JCHUEM
TpeboBaHUM TeXHUKU  O€30MacHOCTH,
pecypcocOepexeHus,

MH()OPMAMOHHOK OE30MMaCHOCTH;

SpProHOMMKHU, TUT'CHBI,

IIPpaBOBLIX n OTUYCCKUX HOPM, HOpM

OK 03. Osnaoenue ynusepcanvuvimu pezyiamugnovimu oeiicmeuamu: | IIP6 6 - BiageTb OCHOBHBIMH METOJaMU
HJ‘IaHI/IPOBaTL u a) CaAaMOOPraHM3alMA: HAay4YHOTI'O IIO3HaHU, HCIIOJIb3YEMBIMU B
peann30BLIBATH MP 36 - CAMOCTOSTENBHO OCYIIECTBIATH  MO3HABATETHHYIO ¢u3nKe: MPOBOJAUTH TPSIMbIE M KOCBEHHBIE
coOCTBEHHOE u3MepeHus: (U3MYECKUX BEIUYMH, BBIOMpas
NESITETbHOCTh, BBIABJISITH MPOOJEMBbI, CTaBUTh W (OPMYJIMPOBATH .
npodecCuoHAIBHOE u 5 5 . ONITUMAJIBHBIN CITOCO0 M3MEPEHUS U HCIIOB3YS
TBCHHBI 9u B BaTeJIbHOM JCATECIPHOCTH U JKU3HEHHBIX .
JTUYHOCTHOE pasButne, | COOCTBCHHBIC 3371 00pa3OBATCIEHOM ICATCIIPHOC 3HE W3BECTHBIE METOJBl OIEHKH TOTPEITHOCTEH
TpeINPHHAMATETHCKYIO CHTYalMsAX, U3MEPEHHI, TIPOBO/IUTH HCCIIeI0OBaHNE
NESTETPHOCTD B | MP 37- caMOCTOSITENIBHO COCTaBIATH TUIAH PEIICHUS MPOOJIEMBI C | 3aBHCHMMOCTEH pusnuecKux BETWYNH C
npoQecCHOHAIBHOMI Y4€TOM HMEIOIINXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U | MCIIOJb30BAHHEM TIPSIMBIX U3MEpEHHH,
cdepe, HCTIOJIB30BATH | [pearI0UTEHMIl; 1aBaTh OLEHKY HOBBIM CHTYALIUSM; OOBSACHATH MOJy4YECHHBIE PE3YIbTAThI, HCIOIB3YS
3HAHUS 10 (DHHAHCOBOH | MP 4] - criocoGCTROBATE (OPMHPOBAHUIO 1 MPOSBICHUIO HIUPOKOIL dbusznyeckue TEOpUH, 3aKOHbI M TOHATUA, U
IPaMOTHOCTHU B . . | JenaTh BHIBOJBI;
SPYAMLIMM B Pa3HBIX OOJNACTAX 3HAHUM, MOCTOSHHO IMOBBIIIATH CBOM
pPa3IMYHBIX  KU3HEHHBIX 5 N N cobmoaaTh mpaBuiia OE30MACHOTO TPyna
CHTYAIHAX 00pa30BATEILHBIN 1 KyJIbTYPHBIN YPOBCHD, NpH TPOBEJNCHHM HCCICAOBAHMH B paMKax
0) caMOKOHTPOIb: y4eOHOTO AKCIIEPUMEHTA u y4eOHO-
MP 43 - BrnageTh HaBbIKAMH ITO3HABATEIBHOW pPEQIICKCUU KaK | MCCIIEIOBATEIbCKON JIESITETbHOCTH c
OCO3HAHMS COBEPUIAEMBIX JEHCTBUI M MBICIUTENBHBIX IIPOLECCOB, UX | UCIOIb30BAHUEM LHU(POBBIX HM3MEPUTEIbHBIX
pE3yabTaTOB M OCHOBAHMI; KCIIOJIL30BaTh MpueMbl pediaekcum s | YCTPOUCTB 1 11a00PaTOPHOro 060PYAOBAHN;
OIICHKHU CUTYallUU, BEIOOPA BEPHOTO PEIICHHUS;
MP 44 - ymeTh oOlEHHBaTh PHUCKHM M CBOEBPEMEHHO MPUHUMATh
pELICHUS 110 UX CHIKEHUIO;
OK 04. JIP 27 - TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOPA3BUTHIO, I1P6 10 - oBnaseTs ymMmeHus MU paboOTaTh
OddexrrBHO CaMOCTOSTENBHOCTH U CAMOOIIPEIEIEHUIO; B TIpymmne ¢  BBIIIOJHCHUEM  PasJIMYHBIX
B3aMMO/ICIICTBOBATH M| MP 09 - oBnajeHMe HABBIKAMH YUeOHO-HCCIENOBATENbCKof, | CONMATBHBIX  POJICH,  MUIAHWPOBATH paboty
paboTaTh B KOJUIEKTHBE U TPYIIIIbI, parroHaIbHO pacnpenensirtb




KOMaH/JI€

MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

Osnadenue yHugepcantbHbIMU KOMMYHUKAMUGHLIMU OCUCHMEUAMU:
0) coBMeCTHas 1eITeJIbHOCTD:

MP 30 - moHMMAaTh M HCIOJIB30BAaTh MPEUMYILECTBA KOMAHAHON U
UHIUBUIAYaIbHON pabOTBHI;

MP 32 - LEeIn
OpraHU30BbIBATH U KOOPAUHUPOBATH JEUCTBUS 110 €€ JOCTUKEHUIO:

IPUHUMATh COBMECTHOM  JI€ATEIBHOCTH,
COCTaBJIATh IUIAH JEUCTBUHM, PacHpelressaTh POJIM C Y4€TOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

MP 35 - ocymiecTBiIsATh NO3UTHUBHOE CTPATETMYECKOE IOBEJIECHUE B
Pa3IUYHBIX CUTYalUsIX, MPOSIBISTH TBOPUYECTBO U BOOOPAKEHUE, OBITh
MHULMATUBHBIM

Ognadenue ynugepcanbHolMu pezyiamueHbIMU 0CliCmEUAMU:

r) NPpUHATHE ce0s U APYTUX JIIOAei:

MP 47 - npuHMMaTh MOTHBBI M apryMEHTBl JPYIUX JIOAECH NpH
aHaAJIN3€ PE3yJIbTAaTOB ACATEIbHOCTH;

MP 48 - npu3HaBaTh CBOE IPABO U MPABO JAPYTUX JIOACH Ha OMNOKH;

MP 49- pa3BuBatTh CrOCOOHOCTH MOHMUMATh MHP C MO3HUIMH JPYTOTO
YeJI0BeKa.

ACATCIIbBHOCTD B HCCTAHAAPTHBIX CHUTYyallUAX,
aJIcKBaTHO OIICHMBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIBI B peuienue
paccMaTpuBaeMou MMpooOIeMBl.

OK 05.

OcCymiecTBIATh YCTHYIO U
MUCHbMEHHYIO
KOMMYHUKAIUIO Ha
rOCyJIapCTBEHHOM  SI3bIKE
Poccniickoit denepanuu ¢
y4eToM 0coOeHHOCTEH
COIIMAILHOTO "
KYJIbTYPHOI'O KOHTEKCTa

B obnacmu scmemuueckozo eocnumanu:

JIP 16- »screTMdyeckoe OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY
Hay4yHOTO TBOPYECTBA, IPUCYIIETro (PU3HUECKON HayKe;

Osnadenue yHu8epCcanIbHbIMU KOMMYHUKAMUBHOIMU OCHCHGUAMU:
a) odmeHue:

MP 26 - ocymiecTBIsSITh KOMMYHHKAIIMH BO BceX cpepax KU3HH;

MP 27 - pacrio3HaBaTh HeBepOalbHbIE CPEACTBA OOIICHUSI, TOHUMATh
3HAUEHUE  COIMAIIbHBIX pacro3HaBaTh  MPEANOCHUIKH
KOH(DIUKTHBIX CUTYyallUid U CMATYATh - OCYIIECTBISATh KOMMYHHUKAIHH

3HAKOB,

BO BCeX c(epax KU3HHU;

IIP6 2 - ymers pacno3HaBaTh (PHU3UYECKHE
siBJICHUS (TTPOIIECChl) U OOBSICHATh UX Ha OCHOBE
M3YYEHHBIX 3aKOHOB:

paBHOMEpHOE u PaBHOYCKOPEHHOE
psIMOJIMHEITHOE JBIDKCHUE, cBo0oOIHOE
najieHue TeJd, JBIKEHHE TI0 OKPYXKHOCTH,
WHEpLHs], B3aUMOJCHCTBHE Tell, KoJebaTeabHOoe
IBUKEHUE, PE30HAHC, BOJHOBOE [BUKCHHE,
mud¢y3us, OpOYHOBCKOE IBUKEHHE, CTPOCHHE
KUAKOCTEH U TBEPHABIX TeJ, U3MEHEHHEe 00beMa
TeJ1 TpHU HarpeBaHUM (OXJIAXIACHUHU), TETIOBOE
paBHOBECHE, HCrnapeHue, KOHJCHCAIIUS,
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MP 28 - pacno3HaBaTh HeBepOaIbHbIE CPEACTBA OOMICHHS, TOHUMATh

3HA4YCHHUC COoMaJIbHBIX 3HaKoOB, pacrio3HaBaThb MpCaAIOChIIIKN

KOH(IMKTHBIX CUTYaIlil U CMSTYaTh KOH(JINKTHI,

MP 29 - pa3BepHYTO M JIOTMYHO H3JaraTh CBOIO TOYKY 3pEHHUS C
HCII0JIb30BAHUEM SI3bIKOBBIX CPEJICTB.

IIJIaBJICHUC, KpucCTajljindauus, KHIICHHUC,
BJIYKHOCTh BO3]yXa, CBA3b CpenHen
KHHETHYECKOM SHECPrun TCIUIOBOTO JIBUKCHHA
MOJIEKyd C  abCONIOTHOM  TemIeparypoi,

IMMOBBIIICHUEC OAaBJICHUSA Ira3a Ipyu €ro Harp€BaHnuu
B 3aKPLITOM COCy€, CBA3b MCKY IMapaMCTpaMu
COCTOSIHMSI Ta3a B M30IIPOLIECCAX; AICKTPU3AINS
TEJ, B3aUMOJICHCTBHE 3apsiOB, HarpeBaHUe
IMPOBOAHUKA C TOKOM, BSaHMOﬂeﬁCTBHe
MAar"suToB, OJICKTPOMAarHuTHasA UHAYKOWA,
}ICI\/'ICTBI/IG MAarovMTHOIO IIOJIiA Ha IMPOBOJHHUK C
TOKOM u JBIKYIIUAKCS 3apsn,
SJICKTPOMArHuTHLIC KoJebanust n BOJIHBI,
NpsSMOJIMHEIIHOE ~ PacmpoCTpaHEHHE  CBETa,
OTpaXeHHWE, TpeIOMJICHHe, WHTEePPEePEHIINS,
nudpaknus ¥ TOJSpHU3aAlUS CBETA, JUCIICPCUS
cBera; (porosnexkTpuueckuil 3PQexT, CBETOBOE
JIaBJICHUE, BO3HUKHOBEHHE JMHEHYaToro
CIIEKTpa aTroMa BOJOPOJAA, €CTECTBEHHAs W
HCKYCCTBEHHAsl PAINOAKTUBHOCTb.

OK 07.

ConeiicTBOBaThH
COXPaHCHHIO
OKpYyKaroIen cpepl,
pecypcocOepexeHuIo,
NPUMEHATh 3HAHUSA 00
W3MCHEHHH KJIMMAaTa,
MPUHIUIBL  OEPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ (HEeKTUBHO ACHCTBOBATH
B Ype3BbIUAITHBIX
CUTYaIUSIX

B obnacmu rkonozuueckozo éocnumanus:

JIP 30 - aKkTUBHOE€ HENpUATHE JACHCTBUH, NPUHOCAIIUX BpE
OKpY>Karollen cpene;

JIP 31 - ymeHue mporHo3upoBaTh HEOIArOMPHUATHBIE YKOJOTHUYCCKUE
MOCJIEJICTBUS MPEANPUHUMAEMBIX IEHCTBUMN, MPEIOTBPAILATh UX;

JIP 32 - pacmpeHue OmbITa JesTeNbHOCTU
HaIpPaBJICHHOCTH HAa OCHOBE 3HaHUU MO (hU3UKe.

SKOJOTHYECKOH

InP6 8 - cdhopMHPOBAHHOCTH
PUMEHSTh HOJTy4YCHHbBIE

YMEHUS
3HaHUS st
OOBSICHEHHUSI YCIIOBUH NMPOTEKaHMs (PU3HUECKIX
SBICHWA B TPUPOJE W JUIA  TPUHATHS
NPAaKTUYECKUX PEHICHWH B  TOBCEIHEBHOMU
KU3HU Ui oOecrieueHusi Oe30MacHOCTH IPH
oOpareHun ¢ npudbopamMu |
TEXHUYECKUMHU  YCTPOHUCTBAMH, COXPaHCHHS
3JI0POBbSI U COOJIFO/ICHHUSI HOPM 3KOJIOTHYECKOTO

IIOBCICHUSA B Oprmanmeﬁ cpeac; MOHUMaHuC

OBITOBBLIMH

HeO6XOI[I/IMOCTI/I IMPUMCHCHU L JIOCTHKEHUM
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GU3UKM W TEXHOJIOTUH ISl palMOHAIBLHOTO

IIPUPOIONI0JIB30BAHUS.
MK 1.1. Bui6upars 1 JIP 01 - chopMUpOBaHHOCTH I'PaXKAAHCKOW MO3HIIUU 00YJaIOIIETOCs IIP6 3 - BiajeHue OCHOBOIIOJIArAIOIIUMHU
CO6JIIO[[aTI) PEXRHUMBI KaK aKTUBHOI'O 1 OTBETCTBCHHOI'O YJICHA pOCCI/If/'ICKOFO O6HICCTBa; (1)I/I3I/I‘~I€CKI/IMI/I HOOHATUSIMHM M BEIMYHMHAMMU,
COZEPIKAHNS KUBOTHBIX, JIP 02 - oco3HaHM€e CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00s13aHHOCTEH, XapaKTEpU3YIOMMMH  (U3MUECKIE  TIPOTIECCHI

COCTaBJIATh PALIMOHBI
KOPMJICHUSL.

YBaXECHHUE 3aKOHA U ITPABOTIOPAIKA;
MP 01 - camocTosiTensHO (POPMYIIMPOBATH U AKTYATU3UPOBATh

pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
MP 14 - BBISBIATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H U
aKTyaJIM3UpPOBATh 33J1a4y, BHIJIBUTATh TUIIOTE3Y €€ PEIICHNUS,
HaxOJIUTh apTryMEHTHI JJI I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh apaMETPhl U KPUTEPUH PEIICHUS;
MP 15 - aHanmu3upoBaTh MOJYYEHHBIE B XOJ€ PEIICHUS 3a1a4u
pe3ynbTaThl, KPUTHYECKH OIIEHUBATh UX JJOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;
MP 16 - naBaTh OIIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh
MPUOOPETEHHBIN OIIBIT;
MP 35 - ocyiiecTBasATh NO3UTUBHOE CTPATETMYECKOE MMOBEACHUE B
Pa3IMYHBIX CUTYAUSAX MPOSIBIATH TBOPUECTBO U BOOOpakeHue, ObITh
VHULMATUBHBIM;

MP 37 - caMOCTOSITENIHFHO COCTABIIATH IIJIaH PEUICHUs MTPOOIEMBI C

Y4€TOM UMEIOMIUXCA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
HpeI[HOLITCHI/II\/'I; JaBaTh OUCHKY HOBBLIM CUTYallUsIM.

(CB$I3aHHI)IMI/I C MCXAaHHUYCCKHM JBUXXCHHUCM,

B3aUMO/ICHCTBHUEM TeN, MEXaHUYECKUMU
KOJIeOaHUSIMU u BOJIHAMU; aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM BEIIECTBA,

TCIJIOBBIMHK  IIpOoLECCaMU,; OJJICKTPHUYCCKUM U
MAarovuTHbBIM IIOJIAMH, JSJIICKTPUUCCKHM TOKOM,
SJICKTPOMAariUTHBIMHA KoJIeOaHUsIMHU U BOJIHAMHU,
OIITHYECKUMU

SIBJICHUSIMU, KBaHTOBBIMH

ABJICHUAMH, CTPOCHHEM aroMa HW aTOMHOI'O

s7ipa, paTuOaKTUBHOCTHIO);

IIP6 7 chopMUpOBAaHHOCTh YMEHUS PEIIaTh
pacueTHbIE 3a/1a4M C IBHO 3aJJaHHON
(U3UIECKOI MOJIEITBIO, UCTIONB3YsI (PU3HUECKHIE
3aKOHBI ¥ IPUHIIMIIBI; HA OCHOBE aHaAIM3a
YCIIOBUS 3aJ1a4M BHIOMPATh (UZUYECKYIO
MOJIEJIb, BBIICNATH (PU3HUECKUEe BETHUUHBI U
dbopMyIbl, HEOOXOIUMBIE ISl €€ PeLIeHUs,
MIPOBOJMTH PACUEThI U OLICHUBATH PEATILHOCTD
MOJIyYEHHOTO 3HAYCHUS (PU3HUECKON BETMUNHBI;
peliaTh KaueCTBEHHbBIE 3a]]auu, BRICTpanuBas
JIOTUYECKH HETIPOTUBOPEUUBYIO LIETIOUYKY
paccyXJIeHUH ¢ OTIOPOi Ha U3YUYECHHBIE 3aKOHBI,
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3aKOHOMCPHOCTHU U @HSHHGCKI/IG SABJICHUS,

IIP6 8 - cdopmupoBaHHOCTH YMEHUS
IPUMEHSITh HOJIy4YEHHbIE 3HAHUSA L
OOBSICHEHUST YCIIOBUH MPOTEKaHUs (PU3HUECKIX
ABJIGHUH B TpUpoAe U Ui  HPUHATUA
MPAKTUYECKUX PEUICHH B  IOBCEAHEBHOM
KU3HU JUIs oOecriedeHust Oe30MacHOCTH IPH
oOpamieHUH ¢  OBITOBBIMM  IpubopamMu U
TEXHUYECKUMHU  YCTPONCTBAMH, COXpPaHEHHUS
3JI0pPOBbS U COOJIIOJICHUSI HOPM 3KOJIOTHMUECKOTO
MOBE/ICHNS B OKpY’Kalollell cpene; MOHUMAaHHe
HEOOXOUMOCTH  TNPUMEHEHHUS]  JOCTHXKEHUH
GU3MKM M TEXHOJOTUH i1 palloOHAIbHOTO

IPUPOIONIOJIL30BAHUSI.
MK 3.3 JIP 01 - chopmMHrpoBaHHOCTH TPaXKIaHCKOM MO3ULIMK 00yUaroLIerocs IIP6 3 - BiageHWe OCHOBOIOJIATAIOIIMMHU
KOHTpOHI/IpOBﬂTB KaK aKTUBHOT'O 1 OTBETCTBCHHOT'O YJICHA pOCCHﬁCKOFO O6H.[eCTBa; (I)I/I3I/I‘-IGCKI/IMI/I NOHATUSIMH W BEJIWYMHAMU,

COCTOSIHUS IPOAYKIIUU
KUBOTHOBO/ICTBA B
MEePUO]] XPAHEHHUS.

JIP 02 - oco3HaHue CBOMX KOHCTUTYIITHOHHBIX TIPAaB U 00sS3aHHOCTEH,
yBa)KEHHE 3aKOHA U MPABONOPSIKA;

JIP 24 - roTOBHOCTb K TPY/ly, OCO3HAHHUE IIEHHOCTU MacTEpPCTBA,
TPyI0JII00HE;

JIP 27 - TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U
camM000pa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

JIP 35 - oco3HaHue [IEHHOCTH Hay4HOU JAEeSTeIbHOCTH, TOTOBHOCTD
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENBCKYIO S TENbHOCTD
WHIUBUAYAIBHO U B TPYIIIE.

MP 01 - camocTosATenpHO (HOPMYIUPOBATH U AKTYAIIU3UPOBATH
npo0eMy, paccMaTpuBaTh €€ BCECTOPOHHE;

MP 14 - BBISBIATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H U
aKTyallu3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€ PEIICHHUS,
HaXOJHUTh aprYMEHTHI JJIs JOKa3aTeNbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

XapaKTepU3yIOMMMHI  (U3HYecKre
(CBSI3aHHBIMM C MEXaHUYECKUM JBH)KCHUEM,

MIPOTIECCHI

BSaHMO,I[efICTBHeM TCI, MEXaHUYCCKUMH
KoJIcOaHHSIMU n BOJIHaAMU, dTOMHO-
MOJICKYJIApHBIM CTPOCHUEM BEIIECTBA,

TEIJIOBBIMU  IIPOLIECCAMU; IIEKTPUUYECKUM U
MAarHUTHBIM TMOJISIMH, 3JEKTPUYECKUM TOKOM,
AIIEKTPOMArHUTHBIMU KOJIEOAHHUSIMU U BOJIHAMU;
ONTUYECKUMHU SIBJICHUSIMU; KBaHTOBBIMU
ABJICHUSIMU, CTPOEHHUEM aroMa U aTOMHOIO
A1pa, PaIiOaKTUBHOCTHIO);

ITP6 7 chopMrpoBaHHOCTH YMEHUS PellIaTh
pacyeTHbIE 3a7a4M C IBHO 3aJaHHOU

(I)PI?»H‘ICCKOﬁ MOZCIIBI0, UCTIOJIb3YsL (I)I/I3I/I‘-ICCKI/IC
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MP 15 - aHanu3upoBaTh NOJYyYEHHBIE B XOJI€ PELICHUS 3a/1a4H
pe3yNbTaThl, KPUTUYECKH OLIEHUBATh UX J10CTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

MP 16 - naBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh
MPHOOPETEHHBIN OTIBIT;

MP 27 - pacnio3HaBaTh HeBepOAIBHEIE CPEICTBA OOIICHMSI, TOHUMATh
3HAYEHHUE COLMANIbHBIX 3HAKOB, PaclO3HABATh MIPEINOCHIIKI
KOH(JIUKTHBIX CUTYallMi U cMAr4aTh KOH(INKTHI,

MP 28 - BnageTh pa3IuyHbIMU crioco0amMu OOIIeHUs U
B3aUMO/JICHCTBUS; apT'yMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMAr4aTh
KOH(JIUKTHBIE CUTYaAIUU;

MP 35 - oCymecTBIATh MO3UTUBHOE CTPATErMYECKOE ITOBEICHUE B
Pa3IMYHbIX CUTYAUSAX MPOSIBISATH TBOPUECTBO U BOOOpaskeHue, ObITh
WHUILMATUBHBIM;

MP 37 - caMOCTOATENBHO COCTABIATH IUIaH peLIeHHs MpoOIeMbl C
YUETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH U
IPEANOYTEHUH; 1aBaTh OLIEHKY HOBBIM CUTYallUsIM.

3aKOHBI U IPUHLIUIIBI; HA OCHOBE aHAIM3a
YCIIOBHSI 3a/1a41 BBIOMPATh (PH3HUECKYIO
MO/JIeJIb, BBIJACTATH (PU3UUECKUE BETHUUHBI U
(dbopMyIbl, HEOOXOAUMBIE ISl €€ PELICHHS,
MPOBOJIUTH PACUETHI M OIICHUBATh PEATbHOCTh
MOJIyYeHHOTO 3HAYCHHS (PU3NIECKON BEIIMIHUHBL,
pemaTh KaueCTBEHHBIC 3a7a4H, BEICTPAUBas
JIOTHYECKU HETIPOTUBOPEUUBYIO IETIOUKY
paccykXJIEHUI C ONOPON HA U3YyYEHHbBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHHS;

npe 8 -
IPUMEHSITh

c(hOpMUPOBAHHOCTh  YMEHUS

MOJTy4YEHHbIE 3HAHUA L
00BsCHEHUS YCIOBHM NMpOTEKaHUS (PU3MUECKUX
ABICHUM B IPUPOAE H

pelieHnii B

s
HOBCEIHEBHOU

HpI/IHSITI/IH
HpaKTI/I'-IeCKI/IX
KU3HH I oOecriedueHus Oe30TacHOCTH TpHU
oOpareHun ¢ npudbopamMu U
TEXHHYSCKUMHU  YCTPOMCTBAMH, COXPAHCHHUS

OBITOBLIMH

300pPOBbA U CO6J'IIO,Z[€HI/I${ HOPM 3KOJIOTHYECKOI'O
IIOBCICHHUS B OKPY)I(aIOH_[eﬁ Cpe€ac; NMOHUMaHHUE
HCO6XO,I[I/IMOCTI/I IIPUMCHCHUA I[OCTI/I}KGHI/II\/'I
(1)I/ISI/IKI/I A TEXHOJOTHH JIi1 palliOHAJIbBHOTO
MMpUPOAOIIOJIb30BAHM.
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM TUCHUILIMHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThl

Bup yyeOHol padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOM NPOrpPaMMBbI JUCHUIVIMHBI | 162
B T.4.

OcHOBHOE cofep:kaHne 108
BT. 4..

TEOpETHYECKOE 00yUeHre 6
PaKTUYECKUE 3aHATHUS 30
1a00paTOPHBIC 3aHATUS 26
KOHTPOJIbHBIE pabOThI -
UHAUBUAYATbHBIN TPOEKT -
IIpodeccuoHaAIBHO-OPHEHTHPOBAHHOE COIEPKAHUE
(comeprxaHue MPUKJIATHOTO MOTYJISA)

TEOPETHYECKOE 00yUeHre 22
PAKTUYECKUE 3aHATHUS 10
nabopaTopHbIC 3aHATHS 14
KOHTPOJIbHBIE paOOTHI -
CamocrosiTeibHas padora 54
IIpome:xxkyTouHas arrectanus (nudepeHMpoBaHHbI| 2

3a4eT)
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2.2. TeMaTH4eCKHH IUIAH U COAEP/KaHUE YYeOHOM TMCUUIIMHBI «DU3HKa»

DopMupy
Conep:xxanue yueOHOro marepuaJja (0CHOBHOe M POodecCHOHATIBLHO- Obrem embie
HaumenoBaHue 4ACOB KoMIeTeHn
OpPUEHTHPOBAaHHOE), 1a00PATOPHBIE H MPAKTHYECKHE PA0OTHI, CAMOCTOSITEIbHAS unm
a3/1eJI0B M TeM .
P padoTa o0yuyaromuxcsi, HHAUBUAYAJIBHBIA POEKT (eciu npedycmompetvl) (KO7BI 3
132)
1 2 3 4
Coaep:kanue y4eGHOro MaTepHaJia OK 03
OK 05
IIpogpeccuonanvro opuenmupyemoe cooepicanue K 11
BBenenue. ”
PrsuKa i Quzuka — hynoamenmanvuas Hayka o npupooe. EcmecmeenHo-HayuHbvlll Memoo IK 3.3
METOJIBI NO3HAHUSL, €20 B03MOICHOCTIU U SPAHUYbBL NPUMEHUMOCTIU. DKCHEPUMEHM U MeopUst 8 1
HayuHOTO npoyecce nosHanus npupoosvl. Mooenuposanue uzuyeckux sieHull U NPOYeccos.
N Ponv sxcnepumenma u meopuu 6 npoyecce nosHanus npupoosvl. Quzuueckasn eIuduHd.
Qu3zuueckue 3akonbl. I panuyvl npumMeHUMocmu Qu3uyecKux 3aK0H08 U meopuil.
Ipunyun coomeemcmsus. Ilonamue o usuueckoii kapmune mupa. Iloepewnocmu
usMeperull puzuuecKux eruUyUH.
Pa3znen 1. Mexanuka 34
Tema 1.1 Copnepxanue y4eOHOIro MaTepHuaJia OK 01
OK 02
OcHOBBI
IIpogheccuonanvrno opuenmupyemoe cooepaicanue 1 OK 04
KHHEMAaTUKU
OK 05
OK 07

Mexanuueckoe 0gudicenue u e2o uovl. Mamepuanonas mouxka. CkansipHvle u
gekmopuvie uzuueckue geaudunvl. OmHOCUMENLHOCb MEXAHUYECKO20 OB8UNCEHUS.
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Cucmema omcuema. Ilpunyun omnocumenvrocmu I anunes. Cnocobwl onucanus
osudicenust. Tpaexkmopus. Ilyme. [lepemewenue. Pasnomeprnoe npsmonunetinoe
osuocenue. Ckopocmo. Ypasnenue osudicenusi. Menogeennas u cpeomsisi CKOpoCcmu.
Vcxkopenue. [lpsamonunenunoe ogudicenue ¢ nOCMOAHHbIM YCKOpeHueM. [leudicenue ¢
NOCMOSAHHBIM YCKOPEeHUuemM c80000H020 nadeHus. Pasnomeproe 0sudicenue mouxku no
OKpYdICHOCMU, Y21108a51 cKOpocmb. L{enmpocmpemumenvhoe yckopenue. Kunemamuxa
abCconomuo meepoo2o meia

JlaGopaTopHbie pabOTHI:

Jlabopamopnas paboma Ne 1. «Hccredosarnue pasHoycKkopeHHo2o 08udiceHus 6e3
HAYALHOU CKOPOCMUY,

Jlabopamopnas paboma 2. «Hccnedosanue o0sudicenuss mena no OKPY*CHOCIUY.

HpaKTI/I‘-IGCKI/Ie 3aHATUA

KonTtponbHbie paboThI

NuauBuayanbHbIA POCKT

CamocrosiTenbHas paboTa 00y4YaromuXCst

Tema 1.2
OCHOBBI
JIMHAMUKHA

Conep:xxanue yueOHOTro MaTepuaJjia

IIpogheccuonanvro opuenmupyemoe cooepicanue

Ocnosnas 3a0aua ounamurxu. Cuna. Macca. 3akonvr mexanuxu Horomona. Cunwvt 6
npupooe. Cuna msdicecmu u Culd 6CEMUPHO20 MACOMEHUSL. 3AKOH 8CEMUPHO20
mseomenusi. Ilepsas kocmuueckas ckopocms. Jleudicenue nianem u Mauivix mei

MK 1.1

K 3.3
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Conneunou cucmemul. Bec. Hesecomocmo. Cunvt ynpyeocmu. Cuivl mpenusl.

JlabopatopHbie paOOTHI:

Jlaboparopnas pabota Ne 3. «OnpenesieHue KECTKOCTU MPYKUHBIY,;

[IpakTuueckue 3aHATUA

KoHTposnbHbie paboThl

NHnuBuayabHBIN IPOEKT

CamocTosgTenbrHas pa60Ta 06y11a}0umxcsl

Tema 1.3 3akoHbBI
COXpaHEHHUsI B
MEXAaHUKE

Conep:xxanue y4eOHOro MaTepuaJjia

IIpogheccuonanvro opuenmupyemoe cooepicanue

HMI’ly]le meJda. HMny/le cuvl. 3akon COXPAHEHUA UMNYTIbCA. Peaxmuenoe osuorcenue.

Mexanuueckas pa60ma U MouHoCcmb». Kunemuueckas IHEP2UAl. HOWleHl/ﬂlaﬂbHaﬂ
JHep2UuAsl. 3axon COXpaHeHUus Mexanu4eckou IHep2UuU. Paboma cunvr msowcecmu u cuol
ynpyzocmu. KOHC@deWlMGHble CUJIbl. HpuMeHeHue 3AKOHO6 COXPAHEHUAL.
Hcnonvszosanue 3ak0H06 Mexanuku 0Jis1 00bACHEHUs OBUNCEHUS HebeCHbIX mel U OJis
passumusl KOCMud4eckKkux I/ICCJZQOOGGHMMV, cpanuybl npumMerumocmu Kaaccu4eckoul
MEXAHUKU. Hpaxmu%cxoe npumeHerue qbu3uqecmtx SHAHUL 8 NOBCEOHEBHOU HCUHU
07151 UCNONIb308AHUS npocnvlx MEXAHUIMOE, UHCNMIPYMEHMOE, NMPAHCNOPNIHbIX cpedcme

JlabopaTtopHbie pabOTHI:

Jlabopatopnas padota Ne 4. «3ydeHne 3akoHa COXpaHEHUS YHEPTUU Ha TIPUMEPE

18




magaromero Teiaa»,

[IpakTuyeckue 3aHATUA 2
KoHTponbHbie paboThl -
NuauBuayanbHbIA POEKT -
CamocrosiTenbHas paboTa 00y4arouxcs 4
Paznea 2. «MouiekyasipHasi pusuka 28
Coaep:kanue y4e0HOro MaTepHaJia OK 01
OK 02
IIpogeccuonanvro opuenmupyemoe cooepicarue OK 03
OK 04
OcHogHble NON0HCEHUSL MONEKYIAPHO-KUHemudeckol meopuu. Pazmepwvl u macca OK 05
OK 07
Monexyn u amomos. bpoynoscroe osuscenue. Cunvl u dHepeUsi MEHCMONEKYAAPHO20
Tema 2.1 szaumooeticmaust. Cmpoerue 2a3000pa3ublx, HCUOKUX U meepovlx mel. Moeanvhblil 2 K 1.1
OCHOBEI ea3. /lasnenue 2aza. OcHogHoe ypagHeHue MOJEKYIAPHO-KUHEeMUYecKOU meopuu 2a3oa8. K 3.3
MOJIEKYISPHO - Temnepamypa u ee uzmeperue. AbOCoNOMHbIU HYIb MEMNEePamypbl.
KUHETHIeCKoi Tepmoounamuueckas wikanra memnepamypsi. Temnepamypa 36e30. Ckopocmu
TeopuH 0BUICEHUST MOJIEKYJl U UX UMepeHue. YpasrneHue cocmosanus uoeaibHo2o 2asa.
Hszonpoyeccol u ux epaguxu. I'azosvie 3akonvl. Monapuas 2azo6as nOCMosSHHAA
JlabopaTtopHbie pabOTHI:
2
JlabGoparopnas pabora Ne 5. «3yuenue 3akona boitns-MapuotTay;
[IpakTrueckue 3aHATUS 2
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KoHTposabHbIe paboThI

NuauBuayanbHbIA IPOEKT

CamocrosiTenbHas paboTa 00yyaromuxcs

Tema 2.2
OCHOBBI
TEPMOAMHAMUKHU

Conep:xxanue y4eOHOIro MmaTepuaJja

IIpogheccuonanvro opuenmupyemoe cooepicanue

Buympennsa snepeust cucmemvl. Buympennss snepaus uoeanvHozo 2aza. Paboma u
menjioma Kax popmul nepedavu duepauu. Tenioemxocms. YoenbHas menioemkocms.
Konuuecmeo mennomui. Ypasnenue mennogoeo baranca. Ilepsoe nauano
mepmoouHamuku. Aouabamuuwiti npoyecc. Bmopoe nauano mepmoounamuxu. Ilpunyun
oeticmsusi menniogou mawiunsl. Tennogvie ogueamenu. KII/[ mennogsoeo ogueamers.
Xonoounvhvie mawunsl. OXpana npupoosl

JlaGopatopHbie paOOTHI:

Jlabopatopnas padota Ne 6. «M3mepeHne NOBEpXHOCTHOTO HATSKEHUS KUIKOCTHY,

[IpakTrueckue 3aHATUS

KoHTponbHbie paboThl

NuauBuayanbHbIA POESKT

CamocrosiTenbHas paboTa 00y4JaromuXCst

Tema 2.3

Conep:xxanue y4eOHOTro MaTepuajia
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ArperarHsle
COCTOSIHUSA
BEILIECTBA U
¢dazoBsie
nepexoabl

IIpogpeccuonanvro opuenmupyemoe cooepicanue

Hcnapenue u konoencayus. Hacviuennwiii nap u eco ceovicmea. Abconromnas u
OMHOCUMENbHASA BIANCHOCMb 8030YXa. [Ipubopwl 0151 onpeodenenus: 81aICHOCmu
6030yxa. Touka pocel. Kunenue. 3agucumocms memnepamypol Kuneuusi om 0aeieHusl.
Kpumuuecxoe cocmosnue sewjecmea. Ilepecpemuiti nap u e2o ucnonvsoganue 8
mexnuxe. Xapaxmepucmura #Cuoko2o cocmosanus eeuwjecmaa. Ilosepxnocmubwiii cioii
oHcuoKkocmu. IHepaus no8epxHOoCmuo2o clos. bausxxcnuii nopsadok. Iloeepxnocmmuoe
HamsceHue. Cmauusanue. HeneHus na epanuye HcuoKocmu ¢ meepobiM meioM.
Kanunnapuvle senenus. Xapaxmepucmuka meepoo2o coCmMoaHUs 8eujecmaa.
Kpucmannuueckue u amopgnvie mena. Ynpyeue ceoticmea meepovix men. 3axon I yka.
Mexanuueckue ceoticmsea meepovix men. [lnacmuueckas (ocmamournas) oeghopmayus.
Tennogoe pacuiuperue meepovix men u sxcuokocmeti. Kosgpgpuyuenm nunetinoeo
pacwupenus. Kosgpgpuyuenm o6vémnozo pacuupenus. Yuem pacuiupenus 6 mexuuxe.
IInasnenue. Yoenovnasa mennoma niaénenus. Kpucmaniusayus. Ilpakmuuecroe
npuUMeHeHue 8 N0BCEOHEBHOU HCUSHU PUUYECKUX 3HAHUL O CBOUCMBAX 2A308,
JrcuoKocmett u meepovix mei

JlaGopaTopHbie paOOTHI:

Jlabopamopnas paboma Ne 1. « Onpeoenerue 81ax*CHOCHU 8030YXax.

[IpakTrueckue 3aHATHA

KontponbHbie paboThI

NuauBuayanbHbIA POCKT
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CamocrosiTenbHast paboTa 00y4yarouuxcs

Paspnen 3. «2iIeKTPOAUHAMHUKA)

56

Tema 3.1
DIIEKTPUUECKOE
noJe

Conep:xxanue yueOHOro marepuaJjia

IIpogpeccuonanvro opuenmupyemoe cooepicanue

Onexmpuyeckue 3apsovl. DNeMeHmMapHblil dJIeKMpuYeckull 3apsao. 3aKoH COXPaHeHUs.
3apaoda. 3axon Kynona. dnekmpuueckas nocmosannas. Jnexmpuieckoe noie.
Hanpsoicennocmo snekmpuyeckozo nonsa. [lpunyun cynepnozuyuu noaet. 1lpodoonuxu
8 aniekmpudeckom noe. [usnekmpuxu 6 snekmpuyeckom noie. llonsapuzayus
ousnekmpuros. Paboma cun snekmpocmamuueckozo nons. [lomenyuan. Paznocms
nomenyuanos. Cesasb mexncoy HanpsANCeHHOCMbv0 U PA3HOCMbI0 HOMEHYUAL08
INEKMPUYECKO20 NOJIA. DNeKMPOoeMKOCmyb. EOuHuybl 21eKkmpoemMKocmu.
Konoencamopui. Coeounenue konoencamopos 6 bamapero. Iuepausi 3apaicenHo20
KOHOeHcamopa. JHepeusi JleKmpuieckozo nojs. llpumenenue koHoeHcamopos.

JlaGopaTopHbie paOOTHI:

Jlabopamopnas paboma Ne 8. « Onpedenenue 3apsaoa 31eKmpoHa npu NOMowu
INEKMPOUZAY,

Jlabopamopnas paboma Ne 9. «OnpedeneHue 31eKmpuyeckou emMKocmu
KOHOEHCAmopos8y,

[IpakTrueckue 3aHATHA

Kontponbsubie paboThl

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

K 1.1

K 3.3
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NuauBuayanbHbIA POEKT

CamocrosiTenbHas paboTa 00y4aromuxcs

Tema 3.2 3aK0HBI
HOCTOSIHHOTO
TOKa

Conep:xxanue y4eOHOro MmaTepuaJjia

IIpogpeccuonanvro opuenmupyemoe cooepicanue

Venosus, neobxooumbie 0151 BO3HUKHOBEHUS U NOOOEPHCAHUS INEKMPUYECKO20 MOKA.
Cuna moxa u nromuocms moxa. 3akon Oma 05 ywacmra yenu. 3a8ucumocms
NEKMPULECKO20 CONPOMUBAEHUSL O MAMeEPUANd, OJUHbL U NIOWAOU NONEPEYHO20
ceueHus NPOBOOHUKA. 3A8UCUMOCTb INIEKMPULECKO20 CONPOMUBTIEHUS NPOBOOHUKOB
om memnepamypwl. Temnepamyphulil Ko3pguyuenm conpomueieHus.
Ceepxnposooumocms. Paboma u mownocms nocmosinHo2o moka. Tennosoe oelicmaue
moka. 3axou Jocoyni—J/lenya. Inexmpoosudicywas cuia UCmo4HuKa moxka. 3aKom
Oma onsa noanou yenu. Inekmpuueckue yenu. Ilapannenvnoe u nociedogamenbHoe
coeouneHue npo8ooHuKos8. 3axonvl Kupxeoga onsa yzna. Coedunerue ucmo4HuKo8
NEKMPULECKOLL IHepeUuu 8 bamapero

JlaGopatopHbie paOOTHI:

JlaGoparopnas padora Ne 10. «M3ydueHue 3aKOHOB MTOCIICAOBATEIBLHOTO U
MApAJUICIIBHOTO COCIMHEHU TPOBOJHUKOB);

Jlabopamopnas paboma Ne 11. «Uzmepenue 3/[C u sHympeHnne2o conpomueieHus
UCTMOYHUKA MOKAY,

[IpakTrueckue 3aHATHA
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KoHTposabHbIe paboThI

NuauBuayanbHbIA IPOEKT

CamocrosiTenbHas paboTa 00yyaromuxcs

Tema 3.3
DIIEKTPUUECKUI
TOK B Pa3JIMUHBIX
cpenax

Conep:xxanue y4eOHOIro MmaTepuaJja

IIpogheccuonanvro opuenmupyemoe cooepicanue

Inexmpuyeckuti moK 6 MemaJsiax, 8 INeKmpoIUmax, 2a3ax, 8 6aKyyme. 1eKmpoaus.
3axon snexmponusza Papaoes. Inekmpoxumudeckuti IKeusaieHm. Buovl 2azo06bix
paspsoos. Tepmoanexkmponnas smuccus. Ilnazma. dnekmpuyeckuil mox 6
nonynpogoonuxax. CobcmeeHHas u npumecHas npogooumocmu. P-n nepexoo.
IIpumenenue nonynpoeoonukos. Ilonynposoonuxogvie npubopwvi

JlaGopatopHbie paOOTHI:

[IpakTrnueckue 3aHATUS

KonTtponbHbie paboThI

NuauBuayanbHbIA POCKT

CamocrosiTenbHas paboTa 00y4YaromuXCs

Tema 3.4

MarsuTtHoe 110Jie

Conep:xxanue y4eOHOTr0 MaTepuasia

IIpogheccuonanvro opuenmupyemoe cooepicanue

BeKmop quykuuu MACHUNIHOZO0 NOJIA. HanpﬂofceHuocmb MACHUNMHRO2O0 NOJIA. ﬂeﬁcmeue
MAZCHUMHO2O0 NOoJiAl HA npﬂMOJZuHBIZHbZIZ npoeoOHuK ¢ mokom. Bzaumooeticmsue moxos.
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Cuna Amnepa. Ilpumenenue cunvt Amnepa. Maenummusiii nomok. Paboma no
nepemeweHuio NPOBOOHUKA C MOKOM 8 MA2HUMHOM noJe. [lelicmeue MazHumHo2o noJis
Ha osudxcywuiics 3apad. Cuna Jlopenya. [lpumenenue cunvl Jlopenya. Onpeoenenue
yoenvHozo 3apsaoa. Maznumnusele ceoticmea eewjecmea. Maznumnas npoHuyaemocme.
Conneunas akmuenocms u eé gnusiHue Ha 3emno. Maenumuvie 6ypu

JlaGopaTopHbie pabOTHI:

Jlaboparopnas pabora Ne 12. «VccienoBaHue 3aBUCUMOCTH MOIIHOCTH,
NOTPeOIIEMOM JTaMIION HaKaJIMBaHUs, OT HAMPSDHKEHUS HA €€ 3aKUMax).

HpaKTI/I‘IGCKI/Ie 3aHATUA

KoHTponbHbie paboThl

NuauBuayanbHbIA POEKT

CamocrosiTenbHas paboTa 00y4aroIuXcs

Tema 3.5
DJIEKTPOMarHuTH
ast UHAYKIIHSI

Conepxanue yueOHOro MmaTepuaJia

IIpogheccuonanvro opuenmupyemoe cooepicanue

AHenenue snekmpomacnumuoi unoykyuu. Ilpasuno Jlenya. 3axkon snekmpomacHumuou
unoykyuu. Buxpesoe snekmpuuecxoe none. 3/]C uHOyKyuu 8 08UNCYUJUXCSL
npoeooHuKax. HAenenue camounoykyuu. Munoykmuenocms. nepeust MazHUMHoO20 noJis
moka. Bzaumocesasv snekmpuyeckux u MazHUmMHvIX noaet. neKmpomacHumHoe noJe

JlabopaTtopHbie pabOTHI:
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Jlaboparopnas pabota Ne 13. «3yueHue sABICHUS AIEKTPOMArHUTHON UHIYKIIMN,

[IpakTuyeckue 3aHATUA

KoHTponbHbie paboThl

NuauBuayanbHbIA POEKT

CamocTosgTenbHas pa60Ta 06y‘IaIOIJ_II/IXC$I

Pasnen 4. «Kos1e0anus 1 BOJTHBD>

14

Tema 4.1
MexaHuyeckue
KoJICOaHUs U
BOJIHBI

Conep:xxanue y4eOHOro MaTepuaJjia

IIpogheccuonanvro opuenmupyemoe cooepicanue

Konebamenvrnoe osusicenue. I'apmonuueckue konreoanus. C60600Hble Mexanuueckue
konebanus. Ilpespawenue snepeuu npu konebamenvhom ogudicenuu. C60600HbvIe
3amyxaowue mexanudeckue konreoanus. Mamemamuueckuii masmuux. Ilpyscunmoiil
masmHuk. Boinyowcoennvle mexanuueckue konebanus. Peszonanc. [lonepeunvie u
nPoOooJIbHbIE BOIHBL. XAPAKMEPUCTMUKU BONHbL. 38YKOBbLE BONIHbL. YIbMPA38YK U €20
npumeHenue

JlaGopaTtopHbie pabOTHI:

JlaGoparopnas pabora Ne 14. «MccnemoBanue 3aBUCHMOCTH TEpHUOAa U YaCTOTHI
CBOOOJTHBIX KOJICOaHNI MaTeMaTHISCKOTO0 MasTHUKA OT €T0 JTHHBD

[IpakTrueckue 3aHATHA

KontponbsHbie paboThl

OK 01
OK 02
OK 04
OK 05
OK 07

MK 1.1

K 3.3
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NuauBuayanbHbIA POEKT

CamocrosiTenbHast paboTa 00yyarouuxcs

Tema 4.2
DIIEKTPOMArHuTH
bI€ KOJIEOAHUS U

BOJIHBI

Conep:xxanue y4eOHOro MmaTepuaJjia

IIpogpeccuonanvro opuenmupyemoe cooepicanue

Cso600nbie anekmpomaznumuule Konebanus. llpespawjenue snepeuu 6 konebamenbHoM
konmype. @opmyna Tomcona. 3amyxarowue 31eKMpoMaHUmHbvle KOJeOaHUs.
['enepamop Hezamyxarowux 21eKMpOMACHUMHBIX KoebaHnull. BoiHyscoenHbie
anekmpuyeckue konebanus. l[lepemennviii mok. I'enepamop nepemeHH020 MoKa.
Emxocmuoe u unoykmusroe conpomuenenusi nepemeHHo20 moxka. AkmusHoe
conpomusnerue. 3akon Oma 015 31eKmpuyeckoll yenu nepemennozo moka. Paboma u
MOWHOCb nepemenno2o moka. Pesonanc 6 snekmpuyeckou yenu. Tpancghopmamopoi.
Toku svicokou uacmomul. Ilonyuenue, nepedaua u pacnpeoenenue 31eKmpoIHePIUL.
Dnekmpomaznumnoe noje Kak ocoowiti 6ud mamepuu. 1eKMpPoOMAacHUMHbIE B0JIHbL.
Ceoticmea sn1exkmpomacHumuulx 80.1H. Bubpamop I'epya. Omxpvimulii KorebamenbHblil
konmyp. Hzoopemenue paouo A.C. Ilonogvim. Ilonamue o paouocssazu. [lpunyun
paouoceasu. Ilpumenenue 31eKmMpoMAaASHUMHBIX 8OJIH.

JlaGopatopHbie pabOTHI

Jlabopamopnas paboma Ne 15. «Ilpunyun paouomenegonnoti ceasu. Paouonoxayusny,

[IpakTrueckue 3aHATHA

KontponbHbie paboThI
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NuauBuayanbHbIA POEKT

CamocrosiTenbHast paboTa 00yyarouuxcs 2
Paszpen S. «Onruka» 18
Tema 5.1 Conaep:kaHue y4e0HOro MaTepHasa OK 01
OK 02
ITpupona ceera | Toueunslit ucToUHKMK cBeTa. CKOPOCTH PACIPOCTPAHCHHUS CBETA. 3aKOHBI OTPAKCHUS U OK 04
o OK 05
npenomiieHus cBeta. CollHeuHbIe U TyHHBIC 3aTMeHMS. [Ipunnun [tolirenca. [ToaHoe 1
otpakenue. JInuzpl. [locTpoeHne n3obpakeHus B muH3ax. DopMmyrna TOHKOH JIMH3HI.
YBenuuenue JIUH3bL ['71a3 Kak onTudeckas cucteMa. OnTuiyeckue npuOopEl.
Teneckonbl. Cruia cBeta. OCBEMEHHOCTD. 3aKOHBI OCBEIICHHOCTH
JlaGopatopHbie paOOTHI:
2
Jlabopatopnas padota Ne 16. «Omnpenenenue rnokasatesis NPeIOMIICHUS CTEKIIAY.
[IpakTrdeckue 3aHATHS 2
KonTtponbHbie paboThI -
NuauBuayanbHbIA POCKT -
CamocrosiTenbHas paboTa 00y4YaroIuXCst 2
Tema 5.2 Conepxanue yueOHOr0 MaTepHuaJia
BosHOBBIE WNuTtepdepenus ceta. KorepeHTHOCTh CBETOBBIX Jiyueil. IHTepdepeHins B TOHKAX 1

CBOIICTBA CBETA

mieHkax. Kombia Herotona. Mcnonp3oBanue naTephepeHITNN B HAYKE U TEXHUKE.
HNudpaknus ceeta. Judpakuus Ha HIe B HapaJUleabHbIX Jydyax. Judpakunonnas
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pemerka. [louarue o rongorpaduu. Ionspuzamnus nonepeynsix BosH. [longpuzanus
cBera. /[BorHOe nydenpenomiieHue. [longpouasl. Jucnepcus ceera. Buasl n3inydeHun.
Bunsl ciektpoB. CriekTpsl ucnnyckanus. CriekTpsl norsiomeHus. CrieKTpaibHbIA
ananu3. CriekTpajbHbIe Ki1acchl 3Be31. YibTpaduoneroBoe uznyuenue. UndpakpacHoe
usiyyeHue. Penrrenosckue nyuu. VX npupona u csoncrtsa. llkana
3JIEKTPOMAarHUTHBIX U3J1y4eHUN

JlaGopaTopHbie paboOTHI:

Jlaboparopnas pabota Ne 17. «Onpenenenrie AJIUHBI CBETOBOM BOJIHBI C TTOMOIIIBIO
TU(GPaKIIMOHHON PEIICTKN Y,

JlaGoparopnas pabota Ne 18. «DkcnepruMeHTaIbHOE ONPEICIICHHE ONITUYECKOM CUIIBI U
(OKYCHOTO pacCTOSIHUSI COOMPAFOIIEH JTMH3BD».

HpaKTI/I‘-IGCKI/Ie 3aHATUA

KonTtponbHbie paboThI

NuauBuayanbHbIA POCKT

CamocrosiTenbHas paboTa 00y4YaromuXCst

Tema 5.3
CrnenuansHas
TEOPUS
OTHOCHUTEIBHOCT
5

JIBr>keHHE O CKOPOCThIO cBeTa. [locTynaTsl TEOpUHU OTHOCUTENBHOCTH U CIEACTBUS U3
HUX. IHBapuaHTHOCTH MOMYJSl CKOPOCTH CBETa B BakyyMe. DHeprus nokos. CBs3b
Macchl U SHEPTUU CBOOOIHON YaCTHUIIbI. DJIEMEHTBI PEISITUBUCTCKON TUHAMUKU
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Paspnen 6. «KKBanToBas pusuka»

12

Tema 6.1
KBanToBas
OIITUKA

Coaep:xxanue y4eOHOIro MaTepuaJjia

KBanToBas runoresa [Inanka. TeroBoe uznyuenue. KopmyckyiasipHO-BOJHOBOM
nyanusM. @otonsl. ['unoresa ne bpoiss 0 BOJTHOBBIX CBOWCTBAX YaCTHLL.
CootHomenue Heomnpeaenennoctel ['eitzendepra. Jlanenue ceta. XUMHUUECKOE
neuictBue ceera. OnwiTel [1.H. Jle6enesa u H.W. BaBunosa. ®otoaddexr. YpaBuenue
OuiHmTeitHa ana goroaddexra. Buemnunii porosnekrpuyeckuit appext. BuyTpenuuit
dororpdext. Tunsl poTosanementos. [lpumenenne porordpdexra

JlaGopaTopHbie pabOTHI:

Jlaboparopnas padota Ne 19. «HabntoneHue CIIonHOro 1 JIMHEHYaToro CeKTPOB)

HpaKTI/I‘-IGCKI/Ie 3aHATUA

KoHnTponbHbie paboThl

NuauBuayanbHbIA POCKT

CamocTosTenbpHast paboTa 00yJaroIIuxcs

Tema 6.2
dusuka atoma u
aTOMHOTO SiJIpa

Conep:xxanue yueOHOTro MaTepuaJjia

Pa3zButre B3ris0B Ha CTpOeHUE BelllecTBa. Moie CTpOEHUs aTOMHOTO SIAPA.
3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax BoAgopoaa. AnepHas monenb aroMa. OnbIThI J.
Pezepdopaa. Mogens atoma Bogopoaa mo H. bopy. KBantoBsie moctymnartsr bopa.
Jlazepbl. PanqnoakTuBHOCTh. 3aKOH PaAMOAKTUBHOIO pacmaja. PanroakTuBHbie
npeBpatnieHus. CriocoObl HaOMIOICHHS U PETUCTPALIMK 3aPSKEHHBIX YacTUL. DPdekT

OK 01
OK 02
OK 04
OK 05
OK 07
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Basunosa — UepenkoBa. CtpoeHue aToMHOTO sifpa. [leekT Mmacchl, 3HEprus CBA3U U
YCTOMYUBOCTDb aTOMHBIX sAep. S nepHble peakuuu. JnepHas dJHEpreTuka.
DHepreTUYecKuil BBIXO SIEPHBIX peakuuid. FMickyccTBeHHas paguoakTUBHOCTD.
Jenenue Tsokensix saep. Llennas saepHas peakuus. YIpasisieMas LeHas peakLysl.
SAnepnslii peaktop. TepmosaepHsblil cUHTE3. DHEpTHs 3Be3. [lomyueHue
PaJIMOAaKTUBHBIX U30TOIOB U UX IPUMEHEHHE. brosornyeckoe aenucTeue
PaaMOaKTUBHBIX U3IyUYECHHUI. DIEMEHTAPHBIE YACTHLBI

JlaGopaTopHbie pabOTHI:

Jlaboparopnas pabota Ne 20. «M3ydueHre TPEKOB 3apsHKEHHBIX YACTHIL TTO 2

dboTorpadusim.

[IpakTuueckue 3aHATUSA 2

KoHnTponbHbie paboThl -

NuauBuayanbHbIA POCKT -

CamocTosTenpHas paboTa o0yJaronuxcs -
Bcero: 162
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3. YCJOBUS PEAJTU3ALIMU TPOTPAMMBI YUEBHOM
JTUCHUATNIUHBI

3.1. TpeOoBanuss K MHHMMAJIBHOMY  MATEPHAIBHO-TEXHHUYECKOMY
o0ecre4eHHI0

Peanuzauust mporpamMmbl JUCHMIUIMHBI TpeOyeT Haluyusi Y4eOHOro kaOuHeTa
«Du3ukay,

OoGopynoBanue yueOHOro kadbuHera

- HOCAA0YHBIC MCCTA IO KOJIMUCCTBY 06y‘IaIOH_II/IXC$I;
- pa6oqee MCECTO IIPCTIOaaBaTCIIA,

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOcoOu «Pu3nka;

- I'enepatop 3BykoBo# (0,1 I'u-100 kI'1r)

- losumeTp ObITOBOM

- Komrexkt npruGopoB ¥ IpUHAIICKHOCTEH IS AEMOHCTPAIIMU CBOHCTB
AJIEKTPOMArHUTHOTO TTOJIS.

- HaGop nemoncTparmonnsiii "BonmHoBas BanHa"

- HaGop nemoncTparmonnsiii "BoimHoBas ontuka"

- HaGop nemoncTparmonusiii "I"a30BbIe 3aKOHBI U CBOMCTBA HACHITIIEHHBIX
napos" HP
- HaGop nemoncTparmonnsiii "['eomerpudeckas ontuka"

- HaGop nemoHcTpanmonHusiii "3ByKoBbIe KOJI€OAHUS U BOTHBI"

- HaGop nemoncTpanmonusiii "MonekynsipHas (pu3uka U TEIIOBbIE BIECHUS"

- HaGop nemonctpanuonusiii "[lomxynpoBoaHUKOBBIE TPHOOPHT"
- Habop nemonctparmonnsiit "[locTossHHBII TOK"

- HaGop nemoHCTpannoHHbIi "DIEeKTPUUYECKHU TOK B BaKyyme'"
- HaGop nemoHcTparmoHHbIi "DneKTpouHaMuKa "

- HaGop criektpanbHBIX TPYOOK C MCTOYHUKOM MMUTAHUS

- [IInT 351€eKTPUYECKUIA HIKOJIbHBIN
- BeicokoBouibTHBIN HCTOUYHUK 30kB
- HaGop nabopaTopubliii «MexaHnuecKue SBICHUS
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- HaGop nabopaTopublii «OnTUdecKue SIBICHUSD)

1. AmnepmeTpsl J1a00OpaTOpHBIE C MPEAEIOM U3MEPEeHHs 2A 11 NOCTOSTHHOTO

TOKa
2.

Becbl yueOHbIe ¢ rupsiMu

3. BonbT™meTpsl nabopaTopHbIE C MpEeAesioM u3MepeHus 6B aiig mocTOSHHOro

TOKa
4,

5
6.
7
8

9.

10.
11.
12.

McTOYHMKH TOCTOSSHHOTO U MNEPEMCHHOI'O TOKa

. Karymika - MoTOK

Kiroun 3aMbIKaHMs TOKA

. KoMIuiekTbl MpoBOJIOB COEIMHUTEIIBHBIX
. IIpuGopsl 17151 U3MEpPEHUs ITTUHBI CBETOBON BOJTHBI

Kommiekt nun3

Kommiekt dhororpaduit TpekoB 3apsiKEHHBIX YACTHII
Ha6op npsmbIix 1 1yroodpa3HbIX MAarHUTOB

[IpuGopbl s WCCHEAOBaHUS DIIEKTPOCTATHYECKOTO

IIapuKoB

13.
14,
15.
16.
17.
18.
19.

Peocratbl mosi3yHKOBBIC

Peruar - nuneiika

TepmomeTpsl 1abopaTOpHBIE

[ItaTuBel TabopaTopHbIE

JIunenku

TpancdhopmaTop pazOopHBIii

[Tpubopsl AMeKTpOU3MEpUTENbHBIE KOMOMHUPOBAHHbBIE

Texnnueckue cpeacTBa 00yuyeHus

-OkpanScreenMedia 2x2
-IIpoekTopEpsonEB-X12
-llIxad Hacrennbrit

-HoyTtOyk

Tun L{IT Mobile DualCore Intel Celeron B830, 1800 MHz
Cucremnas mrata FUJITSU FINBB29

Yuricer cucremuoit matel Intel Panther Point HM70, Intel Sandy Bridge
Cucremnas namsats 1895 Mb

Buneoamantep Intel(R) HD Graphics (773972 Kb)
Juckoseiii Hakonutear TOSHIBA MQO1ABF032 SCSI Disk Device (320 I'B,
5400 RPM, SATA-III)
-Kononku Microlab;

- KaGenu koMmyTanuu.

B3aUMOJICHCTBUSA
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3.2. UndopmanuoHHoe odecrieyeHre 00ydeHust
Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aHuii, HHTepHeT-pecypcos,
JAOMOJTHUTEJIbHOM JTUTEPATYPbI

OCHOBHBIEC UCTOUHUKH:

1. HmutpueBa B.®. 3agaun mo ¢usuke : yuebHoe mocodue / B. O.
Hmutpuesa. - Akagemus, 2010. — 336

2. HmutpueBa B.®. ®usuka : yuebuuk / B. ®@. JImutpuena. - Axagemus,
2010. — 464

3. HmutpueBa B.®. ®usuka : yuebuuk / B. ®@. JImutpuena. - Axagemus,
2011. — 448

4, Meronuueckue yKa3zaHus 10 MPOBEACHHUIO J1abOpaTOPHBIX
pabor mo yuyeOHOW mucrumuHe "®uszmka". Y. 1. (pazmen "Mexanuka",
"MonekynsipHass ¢usuka") : mMeronuueckue ykazanus / benroponckuit 'AY
coct.: JI. FO. CaxnoBa, I'. A. CeneszneBa, B. N. Myxun. - Maiickuii
benropoackuit I'AY, 2015. -42 ¢

http://gps.ru/PtdYf

5. Meroauyeckue yKazaHHs IO BBINOJHEHHUIO JTA0OPATOPHBIX PadOT Mo
yueOHort gucnuruimHe OU3UKA UYacte I (pazgen "DnexrtpoauHamuka',
"Ontuka") / Myxun B. U., Caxnosa JI. 10; ®I'BOY BO benroponckuit 'AY,
2021. - 53 c.

6. ITuackuit A. A. ®usuka : yuyeOHUK [[1s cpeaHero mpogecCHoHaIbHOTO
obpazoBanus] / A. A. ITuackuii, I". FO. I'pakoBckuii. - ®opym, 2014. — 560

7. Iluackuit A. A. ®uszuka : yyeOHUK [[U1s cpeHero mpogeCcCHOHATBLHOTO
obpazopanus] / A. A. ITuackuii, I". FO. I'pakoBckuii. - ®opym, 2016. - 560

IIOHOJIHI/ITGJ'II)HLIC HCTOYHHUKH

1. Hmutpuea B.®. ®usnka 115 mpodeccuii u crienuaibHOCTeH TEXHUYECKOTO
npodusia: y4eOHHMK JIsi  CTYACHTOB MPO(ECCHOHATBHBIX 00pa30oBaTEIBHBIX
opraHu3anui, ocBauBarmmux npodeccun u cnenuansaoctu CI10. — M., 2017.

2. Hmutpuea B.®. ®usnka ni1s mpodeccuii  crienuaibHOCTeH TEXHUYECKOTO
npoduiass. COopHUK 3amad: ydeO. mocoOme I CTYIASHTOB IMPOdeCCHOHATBHBIX
oOpa3oBaTeIbHBIX OpTraHMU3AIMi, OCBAMBAKIIHUX MPOPEcCHr U CHEUATLHOCTH
CIIO. - M., 2017.

3. JmutpueBa B.®. ®uzuka nis npodeccuil U cnenuaibHOCTe TEXHUUYECKOTO
npodpuins. JlaGopatopHblii npakTukyMm: yueO. mocoOue s CTYJIEHTOB
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http://qps.ru/PtdYf

npodeccCuoHaIbHBIX 00pa30BaTENIbHBIX OPraHU3alnii, OCBaUBAIOIINX MPOPECCUU U
cnermansHOCcTH CIIO. — M., 2017.

4. Tpodpumosa T.U., @upco A.B. ®uzuka ayisg npodeccuil U cnenuaibHOCTEN
TEXHUYECKOTO W €CTeCTBEHHO-Hay4yHoro mnpoduinei: COopHHMK 3amad: yueo.
nocobue sl CTYAEHTOB MNpo(ecCHOHANbHBIX O00pa30BaTEIbHBIX OpraHU3alMi,
ocBauBatolux npodeccun u crneuuaabHoctu CI10. — M., 2017.

S. Tpodumosa T.U., Gupco A.B. ®uzuka ayisg npodeccuil U cnenuaibHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-Hay4yHoro nmnpodunei: Pemenus 3amau: yueo.
nocobue sl CTYAEHTOB Npo(ecCHOHANbHBIX O00pa30BaTEIbHbIX OpraHU3alUi,
ocBamBatomux npodeccun u crneuuaabHoctu CI10. — M., 2016.

6. ®upcoB A.B. ®usuka g npodeccuil U crneualbHOCTEH TEXHUUECKOro U
€CTECTBEHHO-HAYYHOro npoduieil: yueOHUK sl CTYACHTOB MPOQECCHOHATBHBIX
oOpa3oBaTeIbHBIX OpraHM3alfii, OCBaMBAIOIIUX Mpodeccu U CHeuuaIbHOCTH
CIIO/nion pen. T.WU. Tpodumosoii. — M., 2017.

JJIeKTPOHHbIE U3IAHMS

1. TapacoB O.M. ®uszuka : ydeObHoe mnocobue / O.M. Tapaco. -
H3naTenscTBO "®OPYM", 2019. - 432 C.
http://znanium.com/catalog/document/?pid=1012153&id=363555

2. Ilunckuii, A.®. ®Ousuka: yuyeOHUK [ CpeaHero NnpodhecCHOHATBHOTO
obpazoBanus]| / A.A. IMunckuii, I'.}O. I'pakoBckuii; mox obm. Pen. FO.M. [luka,
H.C. IlypsimieBoii. — 4-e uzf., ucnp. — M.: ®opym, 2021.- 560 c.

http://znanium.com/catalog/document/?pid=1150311&id=361002

3. www.fcior.edu.ru (®enepaabHbIi HEHTP UH(OPMAITMOHHO-
00pa30BaTeIbHBIX PECYPCOB)
4. www.alleng.ru/edu/phys.htm (O6pa3oBarensHbie pecypchl MHTEpHETA —
®du3zuka)
5. www. school-collection.edu.ru (ExuHas KoJulekius IUQGPOBBIX

00pa30BaTeIbHBIX PECYPCOB)
6. www. college. ru/fizika (Iloarotoska k EI'D)
7.  HuarepHer-pecypcwr http://lib.bsaa.edu.ru
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHU S YYEBHOM

JTUCHUATNIUHBI

KonTposib u omeHka pe3yJbTaTOB OCBOEHHUS 0O0IIe00pa3oBaTEILHON
JUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 NUCLHUILUIMHAPHBIE PE3YJIbTaThl, HAIIPABICHHbIE
Ha (popmupoBaHue oOUIMX U MPO(dEeCCHOHANbHBIX KOMIIETEHUMU IO pasjeiam u
TEMaM COJIepKaHusl yueOHOro MaTepuarna.

Kox m HamMmeHOBaHHe Pa3nen/Tema THn o1eHOYHBbIX
¢dopmupyembix MEpPONPUATHI
KOMIIeTeHIU M

OK 01. Pazpen 1. Temsr 1.1., 1.2, 1.3 | - ycTHBIN 01IpOC;

Br16upath crioco0Obl penieHust
3a/1a4 MpoeCCHOHATBHON
NeSITeNIbHOCTH
MPUMEHUTEIHHO K PA3TNIHBIM

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

Pasznen 3. Temwr 3.1., 3.2,
3.3, 3.4., 3.5.
Pasznen 4. Temm 4.1., 4.2.

KOHTEKCTaM Paznen 5. Temur 5.1., 5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.
OK 02. Pazgen 1. Temsr 1.1., 1.2, 1.3

Hcnonb3oBaTh COBpEMEHHBIE
CpelcTBa MOMCKa, aHAlIW3a U
UHTEpIpeTanuy uHbOopMauu

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

Pazgen 4. Tewmnl

4.1., 4.2

" MHQOPMAIMORHLIC | po oy 5 Tenp 5.1, 5.2., 5.3.

TEXHOIIOTHH A1 BBINOMHEHUS | pyoon 6 Tempr 6.1., 6.2,

3a1a4 podeccrnoHaIbHOM

JEATEILHOCTH

OK 03. Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.

IInanupoBats " | Pazgen 3. Temmr 3.1., 3.2,

peanu3oBeiBaTh cobcTBeHHoe | 3.3., 3.4., 3.5.

podeccrnoHaIbHOE u

JTUYHOCTHOE pa3BHTHE,

MPEIIPUHUMATEITHCKYIO

JESITeILHOCTD B

npogeccuoHanbHOl  cepe,

HCIOJIb30BaTh  3HAHUS 10

¢uHaHCOBOW TPaMOTHOCTH B
Pa3IUYHbBIX
CUTYalUAX

KHU3HCHHBIX

- (poHTANBHBIN OTIPOC;
- OLIEHKa KOHTPOJIbHBIX paloT;

- OIICHKa BBITIOJTHEHU A

1abopaTOPHBIX padoT;

- OIICHKA TIPAKTUYECKUX paboT

(pemreHust Ka4eCTBEHHBIX,
pacYeTHBIX,
npoeCCHOHATBHO

OPHEHTHPOBAHHBIX 3a/a4);
- OIICHKA TECTOBBIX 3aJIaHHI;

- OK3aMCH.
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OK 04.

D¢ dexTuBHO
B3aMMO/ICICTBOBATh u
paboTaTh B KOJUIGKTHBE U

Pazgen 1. Temur 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pasgen 3. Temsr 3.1., 3.2,
3.3, 3.4., 3.5.

Pazgen 4. Temwr 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.

KOMaH/Ie
Pazgen 6. Temn1 6.1., 6.2.

OK 05. Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.

OcymecTBiare  ycTHy® W | Pazmen 3. Temsr 3.1., 3.2.,

MUCbMEHHYI0O KOMMYHUKAITHIO
Ha TOCYIApCTBEHHOM SI3BIKE

3.3, 3.4., 3.5.
Pazgen 4. Temwr 4.1., 4.2.
Pasgen 5. Temnr 5.1., 5.2., 5.3.

Poccuiickoit  ®depeparuun ¢
. | Paznen 6. Temrur 6.1., 6.2
y4EeTOM ocoOeHHOoCTel
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTCKCTA
OK 07. Pazgen 1. Temsr 1.1., 1.2, 1.3

ConeicTBOBaTh  COXPAHEHUIO

OKpyKaromen cpenpl,
pecypcocOepekeHHIo,

MIPUMEHSATH 3HAHUS 00
M3MEHEHUU KJIuMarTa,
TIPUHIIUIIBI OepeXIUBOTO
MPOU3BOJICTBA,  3(PPEKTUBHO

JIEMCTBOBATh B UPE3BBbIUYAMHBIX
CUTYaIHIX

Paznen 2. Temur 2.1., 2.2., 2.3.

Pasznen 3. Temsr 3.1., 3.2,
3.3, 3.4., 3.5,
Pasznen 4. Temwm 4.1., 4.2.

Pazgen 6. Temn1 6.1., 6.2.

IIK 1.1.

Beibupate uw  coOmronmath
PEKUMBI COJICPIKaHUS
JKUBOTHBIX, COCTaBJIATH

ParOHbI KOPMJICHUS.

Pazgen 1. Temsr 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, 3.5.

Pazgen 4. Temr1 4.1., 4.2.

IIK 3.3.

KOHTpOHI/IpOBaTB COCTOSAHUA
MNpOAYKIIMKU JKUBOTHOBOIACTBA
B IICPUOJ XpAHCHUA.

Pazgen 1. Temur 1.1., 1.2, 1.3
Pazpen 2. Temsr 2.1., 2.2., 2.3.
Pazpgen 3. Temmr 3.1., 3.2,
3.3, 3.4., 35.

Pazgen 4. Temn1 4.1., 4.2.

- YCTHBIN OMpoc;
- (poHTANBHBIN OTIPOC;
- OLIEHKA KOHTPOJIbHBIX paloT;

- OIICHKA
71a00paTOPHBIX padoT;

BBINIOJIHCHU A

- OICHKA IIPAKTUYICCKUX pa60T

(pemenus Ka4ueCTBEHHBIX,
pacUeTHBIX,
npo¢eccuoHaIbHO

OPUCHTHUPOBAHHBIX 3az[aq);
- OIICHKa TCCTOBBLIX 3aZ[aHI/II>'I;

- OK3aMCH
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