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1. ObLIAS XAPAKTEPUCTUKA [IPUMEPHOM PABOYEM ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOMU JUCHUIUINHBI « bUOJIOT A

1.1. MecTo 1uCHUIUVIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsl CITIO

OO01eoOpazoBaTenbHas JUCUUIUIMHA «bronorus» uzydaercss Ha 0a30BOM ypOBHE
B 00mieo0pa3oBaTebHOM IHKJIE€ Y4YeOHOTO IIJlaHa OCHOBHOM Mpo(hecCHOoHaTbHON
oOpazoBarenbHOM mporpaMmbl B cooTBeTcTBUU ¢ DPI'OC 44.02.01 «JlomkonbHOE
oOpa3oBaHHE», YTBEPKICHHOrO TMpUKazoM MunHucrepctBa mpocsenieHuss P® ot
17.08.2022 N 743.

TpynoemkocTs nucuuiuinHbl «buonorus» Ha 6a30BOM ypOBHE COCTaBisIeT 72
yaca, M3 KOTOpbIX 12 wYacoB BKJIIOUAET MPOo(ecCHOHATBHO-OPUEHTUPOBAHHOE
collepKaHue, YCUJIMBAIOIIee NPO(ECCHOHATIBHYIO COCTABJISIOUIYI0 [0 KOHKPETHOMN
npodeccun  WIM  cOoeuuaibHocTM B 3aBucuMoctd ot PI'OC  CIIO
npodeccun/CrnenualbHOCTH.

[IpodeccnoHalbHO-OPUEHTUPOBAHHOE COJIEPKAHUE PEATUIYETCS B MPHUKIATHOM
Moxayne (paszaen 5 “buosorust B ku3HK) i Bcex mpodeccuil/crnenuaibHOCTe Ha
MaTepuaje KEeWCoB, CBA3aHHBIX C aHAIM30M MH(POpPMALMU O PA3BUTHH U MPUMEHEHUU
OMOTEXHOJNIOTMH 1O  oTpaciaM Oyaymed  npodeccHOHANbHOM — JesITebHOCTU
oOyuaronuxcs. Kpome Toro, mnpodeccroHanbHO-OPUEHTUPOBAHHOE COJEpPKAHUE
yuHuTBIBa€TCS B pasfene 4 “Okojorus” TpU  BBIIOJIHEHUM JAOOPATOPHBIX U
MPaKTUYECKUX padoT, CBSA3aHHBIX C Oynaymiedl mpodecCHOHaNbHON JesATEIbHOCThIO
00yyaromuxcs.

[Tlepuog  oOyueHuss W pacmpeaeneHHe IO  CEMeCcTpaM  OIpelesieT
oOpa3oBaTeyibHasi OpraHu3allls CAMOCTOSTEIbHO, C YYETOM JIOTUKH (OPMUPOBAHUSA
NpEeIMETHBIX  pe3ylbTaroB, OOMHUX U  OpOo(EecCHOHATbHBIX  KOMIIETEHIUH,
MEXIPEAMETHBIX CBS3€M C JAPYTMMU JHUCHUIUIMHAMU 00I111€00pa30BaTEIbHOIO U
o01IenpodecCHOHAIBHOTO IIUKJIOB YYEOHOTO TIJIaHa.



1.3. ]_Ie.]'llfl ! IVIAHUPYEMBbIC PE3YJAbTATbI OCBOCHUA NHCIHUILJIMHDBI:

Hean: ¢QopmupoBanre y CTYIEHTOB NPEACTABICHHUS O  CTPYKTYpHO-
(YyHKIMOHAJIBFHOM OpraHu3alliy KUBBIX CUCTEM PAa3HOTO paHra Kak OCHOBBI MPUHSTHS
pelIeHU B OTHOIIEHUH OOBEKTOB KMUBOM IPUPOJIBI U B TPOU3BOICTBEHHBIX CUTYAIIMSIX.

3agauu:

1) chpopMupoBaTh MOHUMAHUE CTPOCHHS, MHOTOOOpa3us U OCOOCHHOCTEH >KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3AINH, 3aKOHOMEPHOCTEH MPOTEKAHUSI OMOJIOTHIECKUX
IPOLIECCOB M SIBJICHUM B OKpY’KaloIleW cpeje, IeJOCTHOM HaydHOW KapTHUHBI MUpAa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS OIPENCIATh >KUBbIE OOBEKTHI B MPHUPOAE; MPOBOIUTH
HaOJIOJICHUST 32 JKOCUCTEMaMH JUISl BBISIBJICHUS €CTECTBEHHBIX W aHTPOIOTEHHBIX
M3MEHEHHM, HTHTEPHPETUPOBAThH PE3YJIbTaThl HAOIIOEHU,

3) cdopMuUpoBaTh HAaBBIKM  MPOBEACHUS  MNPOCTEHIINX  OHOJOTHUYECKUX
AKCIIEPUMEHTANIbHBIX HCCJIE0BAaHUMN C COOIMI0OICHUEM MPaBUi 0€30MacHOTO OOpaleHuUs
C 00BEKTaMH U 000PYI0BAaHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh MHGOPMAIMIO OMOJIOTUYECKOrO XapakTepa H3
Pa3IUYHBIX UICTOYHUKOB;

5) chopMupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEACTBUS CBOECH JCATEILHOCTHU IO
OTHOIIICHUIO K OKpYyXKalolllel cpene, COOCTBEHHOMY 3/I0pOBBbIO; OOOCHOBBIBaTH U
co0JIroaTh Mephl MPODPHIIAKTUKY 3a00I€BaHUM.

6) chopMUpoBaTh MOHUMAHUE 3HAUUMOCTH JIOCTUKEHUM OMOJIOTUYECKON HAYKH U
TEXHOJOTUA B TPAKTUYECKON JEATEIbBHOCTH YEJIOBEKA, PA3BUTHUM COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUM U arpoOMOTEXHOJIOT UM,



1.2.2. IInanupyemble pe3yabTaThbl OCBOCHHUS 0011e00pa3oBaTeIbHON AUCHUILIUHBI B c00TBeTcTBHU ¢ PI'OC CIIO un Ha

ocHose ®I'OC COO
Kox u ILianupyemMble pe3y ibTaThl 0CBOCHHS THCIUILIHHbBI
HaMMeHOBaHHe
opmupyembIX Oo6mmue JMCuMIMHAPHbIE
KOMIeTeHIHii

OK 01. Beibupats
CIOCOOBI PELICHUS
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu TPpy/10BOr0 BOCIUTAHUS:
- TOTOBHOCTh K TPYyIy, OCO3HAHHE IICHHOCTH MAacCTEpCTBa,
TPYIOIIO0ueE;

- TOTOBHOCTHh K aKTUBHOM JEATEILHOCTH TEXHOJOTHYECKOH H

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD,

IUIAHUPOBaTh M CAMOCTOSATENIBHO  BBINOJHATH  TaKyHO
JESITEIIbHOCTD;
- HHTEpeC K pa3muHbiM chepam  npodeccHOHATBHON

JeSITENIbHOCTH,
OBnaneHre yHHMBEpPCalIbHBIMU YUE€OHBIMU IO3HABATEIbHBIMU
JEUCTBUAMMU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- CaMOCTOSTENIbHO (OPMYIHUPOBATH M  AKTYyaJIM3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYLIECTBEHHBIA MPU3HAK WM OCHOBAHMS JJIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- ONpEeNeNATh IeNId JIeATENbHOCTH, 3aJaBaTh IMapamMeTphbl U
KPUTEPUU UX TOCTHKEHUS;

- BBIABJATH  3aKOHOMEPHOCTM M  IPOTHUBOpEYMs] B
paccMaTpUBaEMBbIX SIBICHUSIX;
KOPPEKTHUBBI B

pe3yabTaToOB

-  BHOCHUTH
COOTBCTCTBHC

ACATCIIBHOCTh, OICHHBATH
OCIIAM, OLICHUBATh pUCKH

MMOCJICICTBUI IeITCILHOCTH;

c(OPMUPOBAHHOCTh 3HAHWK O MECTE W POJU OHOJIOTUU B
CUCTEME HAy4HOTO 3HaHUs; (DYHKIMOHAIHLHOW T'PaMOTHOCTH
4eJIoBeKa ISl PEeIICHUS KU3HEHHBIX TPO0IeM;

COPMHPOBAHHOCTh ~ YMEHHUSI  PAaCKpbIBaTh  COJICPIKAHUE
OCHOBOIIOJIATAIONIMX OUOJOTHYECKUX TEPMUHOB M TOHSTHH:
KW3Hb, KJIETKA, TKaHb, OpPTraH, OpPraHW3M, BHI, MOMYJISIHS,

JKocucTema, OuoneHos, Ouocdepa; wmeradbonusm (oOMeH
BEIIICCTB " MIPEeBpaIICHIE SHEprun), roMeocTas
(camoperymsius), OMOCHHTE3 Oeka, CTPYKTYpHast

opranu3anus XUBbIX CUCTEM, JUCKPETHOCTb, CaMOPCTyJialus,
CaMOBOCIIPOU3BCACHUC (pCHpOI[YKI_II/IH), HaCJICIACTBCHHOCTD,

U3MEHYUBOCTh, OHEPrOo3aBUCUMOCTh, POCT H pa3BHUTHE,
YpOBHEBAsI OpraHU3aIHS;
chOpPMUPOBAHHOCTh ~ YMEHUS  PACKpBIBaTh  COJEpKaHUE

OCHOBOIIOJIATAIOIINX OHOJIOTHYECKUX TEOPUM M THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIFOIIMOHHOM,
MIPOUCXOXKACHUS KU3HU U YEIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATh OCHOBOIIOJIATAIOIINE
Ouosorndeckrne 3akoHbl U 3akoHoMepHOocTH (I'. Mengens, T.
Moprana, H.W. Basunoa, J. I'ekkens, ®. Mromnepa, K.
Bbapa), rpaHuUIel UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;
MPUOOpETeHHE OMbITa TMPUMEHEHHs] OCHOBHBIX METO/OB
MMO3HAHUS, OMOJIOTHH:

HAay4YHOI'O HCIIOJIB3YEMBbIX B




- pa3BHBaTh KpPEATUBHOE MBINUICHHE TIPU  PEIICHUU
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HccCJIe0BATEIbCKHE eCTBHS:

- BIQJETh HAaBBIKAMH  y4eOHO-MCCIIEOBATEIBCKON U
MPOCKTHOH JIeATEIILHOCTH, HABBIKAMHU pa3peIieHusl mpooiiem;
NPUYHHHO-CJICICTBCHHBIC
aKTyaJIM3MpOBaTh 3ajady, BBIIBUTaTh THUIIOTE3y €€ peIIeHUs,

HaxoauTb APTYMCHTBI JIIA J0oKas3aTcJIbCTBa

- BBISABIIATH CBA3U u
CBOUX
YTBEPKJICHHM, 3aaBaTh IapAMETPbI U KPUTEPUH PELICHUS;

- AHAIN3UPOBATh IIOJYYEHHBIE B XOJE peElIeHUs 3aJadd
pe3yabpTaThl, KPUTHUYECKH OLICHUBAaTh HX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

-  YMETb IIEPEHOCUTH [IO3HABATEIBHYI0 U

MMPAKTUYCCKYHO obnactu KU3HCOACATCIIbHOCTH,

3HaHUA B

- yMEThb HUHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX
oOuacreii;

- BBUIBUTaThb HOBBIC HWJCH, NpEIJarath OPHUTHHAIbHBIC
Ioaxoabl 1 peIHeHI/ISI;

- CHOCOOHOCTh HUX HCIIOJNB30BaHUsSI B IO3HABATENbHON U
COLIMAIBHON MTPAKTHUKE

HHGJIIO,HGHI/ISI U OnrcaHus KHBBIX CHCTCM, IIPOLECCCOB U

ﬁBHCHHfI; opranu3anvi W HOPOBCACHUSA OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIABHUXCHUA THUIIOTE3, BBbISIBJICHHUA
3aBUCHUMOCTH MCKIAY HCCIICAYyCMbIMU BCJIMYHMHAMMU,

OOBSICHEHUSI TIOMYYEHHBIX PE3YJIbTaTOB U (POPMYIHPOBAHUS
BBIBOJIOB C HCIOJb30BAaHWEM HAYYHBIX MOHSTHUNA, TEOPUN U
3aKOHOB;

c(OpPMUPOBAHHOCTh ~ YMEHUS

BBIJICIATD CYHICCTBCHHbBIC

OpU3HAKU  BUPYCOB, JYKapHOT;

OOHOKJICTOYHBIX W MHOT'OKJICTOYHBIX OpPraHu3mMoB, BHUIOB,

KJIETOK IpOKapuoT u

OMOreoIeHO30B M HIKOCHUCTEM; OCOOCHHOCTH IIPOLIECCOB
oOMeHa BEIIECTB W TPEBpPAIICHUS HSHEPTHMH B KIETKE,
(hoTOCHHTE3a, IUIACTUYECKOTO M HSHEPreTHYecKoro oOMEHa,
XEMOCHHTE3a, MUTO3a, ME03a, OIUIOA0TBOPEHUS, PA3BUTHS U
Pa3MHOXKEHHUS, HWHIUBUIYAIIbHOTO pa3BUTUS  OpraHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO
oT0opa, BU000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpene oOuTaHus, BJIMSHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPONOT€HHBIX U3MEHEHUI B IKOCUCTEMAX CBOEH MECTHOCTH,
KpyroBOpOTa BEILECTB U MpEBpallleHue 3HEprun B Onocdepe;
c(hOpMUPOBAHHOCTh YMEHUS peniaTh OWOJIOTHYECKHE 3aayH,
COCTaBIATh TCHOTUIUYECKHE CXEMbl CKpEIIMBAHUS s
pa3HBIX THUIIOB HACJIEIOBAaHUS TPU3HAKOB Yy OPTraHU3MOB,
COCTaBISTh CXEMBbl TIEpEHOCA BEIIECTB W DJHEPTUU B

OKOCHUCTEMAX (I_ICHI/I IUTaHus, IMUIICBLIC CCTI/I)

OK 02.
Wcnonn3oBars
COBPEMEHHBIE
Cpe/ICTBa TMOUCKA,
a”aanu3a u

B o0s1acTH HEHHOCTH HAYYHOTI'O O3HAHUS:

- c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKM U OOILIECTBEHHOU
MPaKTUKH, KYJBTYP,

OCHOBAHHOTI'O Ha AHUaJjiore

c(hOpMUPOBAHHOCTh  YMEHUH

nH(popMaInio OUOJIOTUYECKOTO COAEPMKaHUS, BKIHOYAIOIIYIO

KPUTHYCCKU OILICHUBATh

TICEBJIOHAaYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHKOB (Cpe/IcTBa
MaccoBO WH(pOpMaIMK, HAyYHO-TOMYJSPHBIE MaTepUallbl);




UHTEpIIpETauu
UHPOpPMALIUU U
uH(pOpMaIOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npohecCHOHATBLHOM
JeATEIIEHOCTH

CIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MecTa B
IIOJIMKYJIETYPHOM MMPE;
- COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOU KYJIBTYPBI

KaK CpCIaCTBa B3aHMOﬂeﬁCTBHH MCXKAY JIIOAbMU W IMO3HAHUA

MUDA;
- OCO3HAHME IICHHOCTH HAy4YHOH JEeSATENIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATH MPOEKTHYIO u HCCJIEJIOBATEIbCKYIO

JIeATEIbHOCTh UHANBUIYAIBHO U B TPYIIIE;
OBnajiecHUe yHHBEpPCATbHBIMUA YUCOHBIMU IO3HABATEIIEHBIMU
JICUCTBUSIMU:

B) padora ¢ ungopmanueii:

- BJIQJICTh HABBIKAMU TMOJTy4eHUsI MHOOPMAIIMH U3 UCTOYHHKOB
pa3HbIX THIIOB,
aHaJIM3, CHCTEMAaTU3allUI0 M UHTEpIpeTaluio MHbopMauu
pa3IMYHbIX BUJOB U (DOPM IMPE/ICTABICHHUS,

- co3daBaTh TEKCThl B pasNUYHBIX (opMarax C Yy4eTOM
Ha3Ha4YeHUs MHPOpPMAIMU U IIEJIEBOM ayIUTOpPUH, BhIOMpas

CaMOCTOATCIIBHO  OCYHICCTBJIATH  ITOUCK,

ONTUMAJIbHYIO (POPMY IIPECTaBICHMS U BU3yalU3alUy;

- OLIEHUBATh JOCTOBEPHOCTb, JJETUTUMHOCTh MH(OPMALIUHU, €€
COOTBETCTBHUE IIPABOBBIM M MOPAIBHO-3TUYECKUM HOpMaM;

- HCIIOJIb30BAThH CpelcTBa
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PEIIEHUU KOTHUTHBHBIX,
KOMMYHHMKaTHBHBIX M OpPraHM3allMOHHBIX  3ajady  C
coOJTI0IeHHEM TpeGoBaHUI TEXHUKHU

0€30IIaCHOCTH, TUTHUEHBI, PecypcocOepexeHusi, MPaBOBBIX U

MH(OPMALIMOHHBIX u

3PrOHOMUKH,

ATHYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MMacCHOCTH;

- BJIaJIeTh HaBBIKAMH PACMO3HABAHUS U 3alUTHI HHPOpPMAIINY,
nH(OPMallMOHHON 6€30MaCHOCTH JIUYHOCTH

UHTEPIPETUPOBATh  ITHUYECKUE  ACMEKThl  COBPEMEHHBIX
UCCIICIOBaHUI B OWOJOTHH, MEAWIMHE, OWOTEXHOJIOTHU;
paccMarpuBarh  TJIOOAJIBHBIE  JKOJIOTMUECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOUICHHIO K HUM
COOCTBEHHYIO MO3HUILIUIO;

chOpMUPOBAHHOCTh, ~ YMEHHMM  CO3/1aBaTb  COOCTBEHHbBIE
NUCbMEHHBIE M YCTHbIE  COOOILIEHUS  HAa  OCHOBE

OMOJIOrHYeCKOM I/IH(bOpMaI_[I/II/I N3 HCCKOJIbKMX HCTOYHHKOB,
T'paMOTHO HCIIO0JIB30BATh MMOHSATUNHBINA armapar ouoioruu

OK 04. 3¢dpexruBHO

B3alMOJIEMCTBOBATE

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOATCIBHOCTHU U
CaMOOIIPEACTICHUTO,

HpI/IO6peTeHI/IC OIlbITa TMPUMCHCHHA OCHOBHBIX MCETOOB




u pabortatb
KOJIJICKTHBE
KOMaH/Ie

B

-OBJIAJICHUE HaBBbIKaMH y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH;

OBaanenue
AeMCTBUAMMU:
0) coBMeCTHasi AeITeIbHOCTbD:

- IIOHUMAaTh MU MCIOJIb30BaTh IMPEUMYILIECTBA KOMaHIHON U
WHIUBUAYAIbHON paboThI;

Ja(SAI051

YuuBepCajJdbHBIMHA KOMMYHUKATUBHBIMU

- IIpUHHUMATb COBMECTHOM ACATCIIBHOCTH,

OpraHM30BBIBATH M KOOPAWMHUPOBATh JCHCTBUA 10 €€

JOCTH)KEHMIO: COCTAaBJIATh IUIAH JEHUCTBHM, paclpenessaTh
pOJIM C y4eTOM MHEHHMIl y4aCTHUKOB OOCYXJaThb Pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpIMHHUPOBAaTb M BBIIOJHATH PabOTy B  YCIOBHUAX
pEalIbHOTO, BUPTYaJIbHOI'O " KOMOHWHUPOBaHHOT'O
B3aMMOJEICTBUS;

- OCYILECTBIIATH ITO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B
pa3IMYHBIX  CUTyalMsAX,  HpPOSABIATH  TBOPYECTBO U
BOoOOpakeHue, ObITh MHULIUATUBHBIM

OBianenue
NeHCTBUAMM:

') NPpUHATHE ce0sl U APYTHUX JIIO/eii:

YuuBEpCaJdbHBIMU PETryJIATUBHBIMUA

- IpUHUMATh MOTHBBI M apryMeHThl APYrHX JOJed mpu
aQHAJIN3€ PE3YJIBTATOB JIEATENBHOCTH;
- IPU3HABaTh CBOE MPABO U MPABO JIPYTUX JIIOJIEH Ha OIINOKY;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UILUU JAPYroro
4eJI0BEKa

HAay4HOTO  IIO3HAHUs,  MCIOJB3YEMbIX B  OHOJIOIMH:
HAONIOZACHUS W ONHMCAHUS HKHUBBIX CHUCTEM, IPOLIECCOB U
SBJICHUH; OpraHu3alMd M MPOBEAEHUS OUOJIOrMYECKOIro
JKCIIEPUMEHTA, BBIJIBUKCHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTHU MEXIY UCCIENYyEMbIMU BEIMYMHAMU,
OOBSICHEHUS! TIOJTYYEHHBIX PEe3yJabTaToB M (OPMYIMPOBAHUS
BBIBOJIOB C HCIIOJIb30BAaHWEM HAY4YHBIX IOHATHH, TEOPUH U
3aKOHOB

OK 07.
ConeiicTBOBATHh
COXPaHEHUIO
OKpYKaroleun

B 00J1acTH 3K0JIOTHYECKOTr0 BOCIIUTAHUA
- ¢(hOpMHUPOBAHHOCThH SKOJOTHUYECKON KYJIbTYphl, TOHUMaHUE
BIIMAHUA

COIMaJIBHO-3KOHOMHNYECCKUX IMponeccoB Ha

COCTOSIHHE TPUPOAHOM W COIMAJIBbHOW Cpeabl, OCO3HAHHE

C(I)OpMI/IpOBaHHOCTb YMCHI/IH HpI/IMCHHTb HOJIy‘leHHbIC 3HAHUA
JUIA O6T>$ICHGHI/IH 6I/IO.HOFI/IHGCKI/IX HpOL[eCCOB n HBHCHHﬁ, JUIA
MPUHATHS NMPAKTUYECKUX PEUICHUM B MTOBCEIHEBHON KU3HHU C
1enbpl0  obecrieueHus: 0€30MacHOCTH CBOETO 3J0POBbsl U
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Cpelbl,
pecypcocOepeKeHUI0
, IPUMEHSTH 3HAHUS
00 “3MEeHEeHUHn
KJIUMAaTa, MPUHIIHUIIBI
OEepEKIUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
JIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUsAX

r7100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPooieMm;

- INIAHUPOBAHUE U OCYLIECTBICHHUE JIEUCTBUN B OKPYXkKarOLEH
Cpele Ha OCHOBE 3HaHUsA LElNe YCTOMYMBOIO pa3sBUTHUSA
4eJI0BEUECTBA;

AKTUBHOE  HENPUATHE  JCUCTBUM, NPHUHOCAIIUX  BpPEX
OKpYKalollleil cpee;

- YMEHHE NPOrHO3UPOBaTh HEOIArONpPUATHBIE HKOJOTHUECKUE
NOCJIEACTBYS IIPEIIPUHUMAEMBIX JIEUCTBUM, NPENOTBPALLATH
ux;

- pacluMpeHHE  OIbITa JACSATEIBHOCTH  JKOJOTMYECKOU
HaIlpaBJICHHOCTH;

- OBJIQJICHHE HaBBIKAMU Y4C€OHO-UCCIICOBATEIBCKOM, MTPOSKTHOW U
COILIMAJILHOU JESTEIILEHOCTH

3JI0pOBbsl  OKPYXAIOIUX JIFOACH, COONIOIEHHs 370pOBOrO
o0pa3a >KM3HHM, HOPM T'PAMOTHOTO MOBEICHUS B OKpYKaroIen
IIPUPOJHON cpene; IIOHUMAaHHE HE00X0IMMOCTH
WCIIOJIb30BAHUS JIOCTH)KEHUH COBpEMEHHOW Ouosiornu u
OMOTEXHOJIOIUH AJIS PALlMOHAIILHOTO IPUPOOIOIb30BAHUS
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2. CTPYKTYPA Y COJIEPXKAHUE OBIIEOBPA3OBATEJIBHOM

JIACITUTIMHBI

2.1. O0beM IUMCUMILIMHBI U BUAbI Y4e0OHOI padoThl

Bun yyeOHoi padoThl

O0BLeM B yacax

O0bem oOpa3oBaTeIbHON NPOrpaMMbl y4eOHOM THCHUTIHHBI 84
B T.4. B JopMe NPaKTHYECKOH NMOATOTOBKH 5
BT. 4.

TEOPETUYECKOE 00YUCHUE 60
IIPaKTUYECKUE 3aHATHS 10
Camocmoamenvhas paboma 8
IIpome:kyTouHas arrectauus (1udpdepeHuMPoOBAHHBIH 324éT) 6
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2.2. TemaTu4eCKHMH IJIAH U COACPKAHUE TUCIHUTIIUHBI

Konap1
Oo0beM, akajg. 4 .
KOMIIeTeHIH i,
/ B TOM 4HCJIe Bq)
OPMHPOBAHHUIO
HaumeHoBanue dopme pMMp
Coaepsxanue u popMBbI OPraHU3aANUM JeATEJIHLHOCTH 00YUal0IMXCS . KOTOPBIX
pa3aenoB U TeM NPaKTHYeCKOH
crnocodcTByer
MOArOTOBKH,
3JIeMeHT
aKaa. 4.
NPOrpaMMbl
1 2 3 4
Paznen 1. Kitetka — cTpyKTYpHO-(QYHKIIMOHAJIBHAS €IMHUIA ;KUBOT0 18/2
Tema 1.1. OcHoBHOe coep:kaHHne 3/- OK 2
BuoJiorus kak Teoperndeckoe o0ydyenue: 3
Hayka. Odmas CoBpeMeHHBbIE 0Tpaciy OMoJIorndeckux 3HaHui. CBs3b OMOJIOTHH C IPYTMMH HayKaMu: OMOXUMUs, OMO(pHU3HNKa, 1
XapaKTepUCTHKA |OMOHMKA, TeHoreorpadus u Jip. Poib n MecTo Ouonoruu B pOpMUPOBAHHK COBPEMEHHOM HAYYHOU KapTUHBI MHpA.
KU3HH OOm1as xapaKTepUCTHKA XKU3HH, CBOMCTBA )KUBBIX CUCTEM. Y POBHHM OpraHU3alM1 )KUBOH MaTEPHH. 1
XUMHYECKHI COCTAB KIETOK. 1
Tema 1.2. OcHoBHOe coiep:kaHue 5/1 OK-1
CTpyKTYypHO- TeopeTuueckoe o0yueHue: 4 OK-2
¢ynkuuonanbHas | Kinerounas teopus (T. IlBann, M. [llneiinen, P. Bupxos). OCHOBHbIC TOI0XEHHUS] COBPEMEHHOMN KIETOYHOI 1 OK-4
OpraHu3anus TEOpHH.
KJIETOK Tunb! KIETOYHON OpraHU3aliy: NPOKAPUOTUIECKUM U 3yKapruOoTHIeCKUA. OTHOKIETOUYHbIE U MHOTOKJIETOYHBIE 1
opran3Mbl. CTpOEHHE POKAPUOTHIECKON KIETKH.
CrtpoeHne 3yKapuOTHIECKON KIICTKH. 1
Hexnerounsie Gopmel )xu3HU (BUPYCHI, OakTeprodaru) 1
IIpakTHYecKue 3aHATHA: 1
Bupycusie 3a601eBanus. O0111e TPUHIMITEI UCTIONIB30BAHUS JIEKAPCTBEHHBIX BenlecTB. OCOOEHHOCTH MPUMEHEHHUS 1

AHTHOMOTHKOB. HpeIICTaBJIeHI/Ie YCTHBIX COO6HICHI/II>1 C HpCSGHTaHHeﬁ, IOATOTOBJICHHBIX 110 MEPEUYHIO HCTOYHUKOB,
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PEKOMCHAOBAHHBIX MPCIIOAaBaTCIEM

Tema 1.3. OcHoBHOe coiep;kaHue 5/1 OK-1
CTpyKTypHO- TeopeTuueckoe o0yueHue: 4 OK-2
(¢yHkuHOHANBHBI | XpomocoMHast Teopusi T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIH HaG0p KIETOK, TOMOJIOTHYHBIE U 1
e akTopbl HETOMOJIOTHIHBIC XPOMOCOMBI, TaIlJIONIHBIN M TUTIIIOUTHBIA Ha0OP.
HaCJEeACTBEHHOCT | HyknenHosble kucnothl: JJHK, PHK HaxoxneHue B KIIeTKe, UX CTPOSHHE U (QYHKIIHH. 1
H CamocTrosiTenbHast padoTa: 1

PazpaboTtka rimoccapus mo Teme «Peannzanus HacaeACTBEHHOW HH(OpMAITHI.

MarpuuHble polecchl B KJIETKE: peIUIMKaIsi, penapamnus, OnocuaTes oernka. 1

I"'eneTnuyeckuil KOJ M €ro CBOMCTBA 1

IIpakTHYecKue 3aHATHA: 1

Pewienue 3ana4 Ha onpeneiaeHUe NOCIEA0BATEALHOCTH HYKICOTHI0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae 1

M3MEHEHUS TIOCe0BaTeIbHOCTH HykieoTuaoB JJHK
Tema 1.4. OcHoBHOe coep:KaHne 3/- OK-2
Oomen Bemects u | Teopernyeckoe o0yuenune: 3
IIpeBPaIEHHAE ITousarne MeTaboONIN3M. ACCUMUIIALIUA U JUCCUMUIISALINS — IBE CTOPOHBI MeTadoIu3Ma. 1
JHEpruu B KIeTKe | CamocTosiTeJbHasi padoTa: 1

3anoHeHne CPaBHUTEIEHOW TaOIUIBI XapaKTEPUCTHK THITA OOMEHA BEIIECTB.

Tunbel oOMeHa BelecTB: aBTOTPOQHBIN U TreTepOTPOQHBINA, a3pOOHBIH U aHA3POOHEIH. 1

[Tnactuyeckuit oomen. @otocuHTe3. XeMOCHHTE3 1
Tema 1.5. OcHoBHOe coep:kaHHne 3/- OK-2
Kuznenuslii Teopernueckoe odyuenmue: 3 OK-4
LUK KJIETKH. Kitetounslit 1TUKII, €T0 IEPUOIBI. 1
Muro3. Meiio3 MuTo3, ero cTaguu 1 IPOUCXOIAINNE IPOLECCHL. buonornueckoe 3HaueHE MATO3A. 1

Meiio3 u ero cranuu. [ToBenenue xpomocom B Meitoze. Kpoccunrosep. bruonornueckuii cMbici Meiio3a 1
Paznen 2. Ctpoenue u pyHKIMHU OpPraHu3Ma 23/4
Tema 2.1. OcHoOBHOe coiep:kaHue 2/- OK-2
Ctpoenue TeopeTudeckoe o0yuyeHue: 2 OK -4
OpraHu3Ma MHOTOKJIETOYHEIE OPTaHU3MBI. B3aMOCBS3b OPTaHOB W CUCTEMBI OPTaHOB B MHOTOKJIETOUHOM OPTaHHU3ME. 1

I'omeocTa3 opranusma 1 ero nNoAAep>KaHUE B IPOLIECCE KUZHEAESITETbHOCTH 1
Tema 2.2. OcHOBHOe coiep:kaHue 3/- OK-2
Dopmbl TeopeTuyeckoe o0ydyeHue: 3
Pa3MHOKeHUsI ®dopMbl pa3sMHOKEHHS opraHu3MOB. becrnosnoe u mojoBoe pasMHoXkeHre. Buapl 6ecronoro pa3sMHOKEHHS. 1
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OPTaHu3MOB [TonoBoe pasmHoxkeHue. 'ameTorenes y sxuBoTHbIX. CliepMaTOreHe3 U OOTreHe3. 1

CtpoeHme MoJoBBIX KiIeTOK. OII0I0TBOPECHHE 1
Tema 2.3. OcHoBHOe coep:;KaHue 2/- OK -2
OHTOrenes Teoperuueckoe o0yueHue: 2 OK -4
pacTeHui, WnpuBuayansHOe pa3BUTHE OPraHU3MOB. DMOPUOTEHE3 U €T0 CTAHH. 1
JKMBOTHBIX H [HoctamOpronansHbIi iepro. CTaany TOCTIMOPHOHAIEHOTO Pa3BUTHS Y )KMBOTHBIX 1 denoBeka. [Ipsmoe u 1
Y€J10BECKA HeTIpSIMOE pa3BUTHE. bromornyeckoe ctapeHne u cMepTb. OHTOTEHE3 pacTeHUN
Tema 2.4. OcHoBHOe cofiep:kaHue 7/2 OK-2
3axonomepHoctn | Teopernueckoe o0ydenmue: 5 OK -4
HacJIe10BaHUsI OCHOBHBIC MOHATUS T€HETUKU. 1

CamocrosiTeibHas padora: 1

Pa3paboTka rmoccapus 1o TeHeTHKe.

3axkoHOMEPHOCTH 00pPa30BaHUS TaMeT. 1

3akon I'. Menaens MOHOTUOPHUIHOTO CKPEITMBAHUSI. 1

3akon I'. Menaenst moJMruOpuIHOTrO CKpEIIMBaHNUS. 1

B3anMozeiicTBue reHoB 1

IIpakTHYecKue 3aHATHA: 2

Pemenue 3ama4 Ha onpeneieHUEe BEPOSATHOCTH BO3HUKHOBEHHUS HACIEACTBEHHBIX MIPU3HAKOB IIPH MOHO-, JTH-, 2

MTOJIMTHOPHTHOM Y aHAJTU3UPYIOIIEM CKPEIIMBAHNH, COCTABIIEHUE T€HOTUITMYECKUX CXeM CKpEIINBaHUS
Tema 2.5. OcHoBHOe coep:kaHHne 5/2 OK-1
CuenJjieHHOe Teopernueckoe odyuenmue: 3 OK-2
HAC/Ie/IOBAHME 3akonb T. Moprana. 1
NNPpU3HAKOB CrenieHHOe HacJIeJOBaHHUE TCHOB, HapyLICHUE CLCIICHUS. 1

HacnenoBanue npu3HakoB, CLETUIEHHBIX C MTOJIOM 1

IIpakTHYeckue 3aHATHSI: 2

Pewienue 3anay Ha onpeneaeHUe BEPOATHOCTH BOSHUKHOBEHUS HACIEACTBEHHBIX MPU3HAKOB IIPU CLIETNIEHHOM 2

HACJIeIOBAaHUH, COCTABJIIEHUE T€HOTUITHNIECKUX CXEM CKpPEIIBAHHSA
Tema 2.6. OcHoBHOe coep:KaHne 4/- OK-1
3axonomepnocrn | Teopernueckoe odydenue: 4 OK-2
N3MEHYHUBOCTH M3MeHunBOCTh MPU3HAKOB. BUibl K3MEHUNBOCTH: HACJIEJACTBEHHAS U HEHACIIEJCTBEHHAS. 1 OK -4

3aK0H TOMOJIOTHYECKUX PSIOB B HacieacTBeHHON n3mernunBocty (H.M. BaBuios).
MyTanmoHHas TeOpHsl U3MEHUYUBOCTH. Buibl MyTanuii ¥ NpUYMHBI UX BO3HUKHOBEHHUS.
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KapuoTumn uenoseka. Hacnencrsennsie 3aboneBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YeTIOBEKa. 1

Bboine3nu ¢ HacneaCcTBEHHOM NpeIpacioioKeHHOCTBIO. 1

3HavyeHne MEUIMHCKON TeHETUKH B MPEJOTBPAIICHUH U JICYEHIUH TeHETHYECKUX 3a00JIeBaHU YeIoBeKa
Paznen 3. Teopus 3BoJIonnn 6/-
Tema 3.1. OcHoBHOe coep:;KaHue 2 OK -2
HcTtopus TeopeTnyeckoe o0y4enue: 2 OK -4
3BOJIIOLIMOHHOI'0 [lepBrie sBomronnonnsie kKonuenuuu (OK.b. Jlamapk, XK.JI. broddon). DBomouunonnas teopus Y. JapBuna. 1
ydeHus. CuHTeTHuecKasi TeopHsl BOIIOLMU U €€ OCHOBHBIE ITOJIOKCHHUS.
MuKpo3BOJION U Muxkpoasomonud. [Tonmynsuus kak 3jieMeHTapHask €AUHULIA SBOJIOIUU. [ €eHETHYECKHE OCHOBBI SBOJIIOIUH. 1

OneMeHTapHbIe (HAKTOPBI BOMOIUH. EcTeCTBEHHBII 0TOOP — HAMIPABIISIFOIIUK (HaKTOP SBOJIOLHH.

BunooOpa3zoBanue Kak pe3yabTaT MUKPOIBOJIIOLHH.
Tema 3.2. OcHoBHOe coiep:kaHue 2 OK-2
MakposBoaonus. | Teopernueckoe odydyenue: 2 OK -4
Bo3uuknoBenune u | Makpossodronusi. DopMbl 1 OCHOBHbIE HarmpasiieHus: MakposBosioimu (A.H. Cesepiios). [TyTu qocTmkeHus 1
pa3sBUTHE JKU3HH | OHosormdyeckoro nporpecca. CoxpaneHue 6MopazHooOpas3us Ha 3emiie.
Ha 3emute ['unoTessl 1 TeOpUK BO3ZHUKHOBEHMS KU3HU Ha 3emJie. [losBeHne nepBhIX KIETOK U UX 3Bojrous. [Ipokaprots! u 1

9yKapuoThl. [IporcxoxieHre MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX LIAPCTB 3YKapuOT

CamocrosiTeibHas padoTa: 1

PazpaboTka j1eHTbl BpEMEHH BOZHUKHOBEHUS U PAa3BUTHSI XKHU3HH Ha 3emJie
Tema 3.3. OcHoBHOe coep:kaHHne 2/- OK-2
IIpoucxo:xxaenne | Teopernueckoe o0yueHme: 2 OK -4
YyeJ0BeKa — AHTpoIIONOrus — HayKa o yenoBeke. CHCTeMaTHUECKOoe TOJIoKeHHe YeoBeka. CXOCTBO U OTIIMYHS YeJIOBeKa C 1
aHTpoIoreHe3 KHUBOTHBIMH. DBOJIIOIIMS COBPEMEHHOT'O YEJIOBEKA.

CamocrosiTeibHas padoTa: 1

Koncmnekt Tembl: «OCHOBHBIE CTIMU aHTPOIIOTEHE3aY.

YenoBeueckue pachl U MX €TUHCTBO. BpeMs 1 ImyTu pacceseHus yenoBeka no miadere. [Ipucnoco0neHHoCTh 1

YCJIOBCKA K PA3HBIM YCJIOBUAM CPEABI
Paznen 4. JxoJiorust 1872
Tema 4.1. OcHoOBHOe coiep:kaHHue 2/- OK-1
JKoJIoTHYeCcKHe TeopeTuyeckoe o0ydyeHue: 2 OK -2
(axTopsl n Cpenpl 0OUTaHMS OPTAaHU3MOB: BOJIHAS, HA3€MHO-BO3/yIITHAS, IOYBEHHAs!, BHYTpHOpraHu3MeHHast. DU3UKO- 1 OK -7

Cpeabl KU3HU

XUMHYECKHE 0COOEHHOCTH cpea oouTaHus OpraHu3MOB. HpI/ICHOCO6J'IeHI/IH OpTraHu3MOB K KW3HU B pa3HbIX CpEAaAx.

15




[NonsiTne sxonoruyeckoro pakropa. Knaccudukanus sxonornueckux ¢paxtopos. [Ipasuio munumyma 0. JIubuxa. 1

3akon TonepantHocty B. lendopaa
Tema 4.2. OcHoBHOe coiep:kaHue 5/1 OK-1
Honynsinus, Teopernueckoe odydyenue: 4 OK -2
coo0uiecTBa, DKOJIOTHYecKast XapaKTePUCTHKA BH/A U MO, DKOJIOTHYECKask HAIIA BUAA. DKOIOTHYECKIE 1 OK -7
IKOCHCTEMBI XapaKTePUCTUKH MO IISIHH.

CoobmiecTBa 1 5KOCUCTEMBL. BHOIIEHO3 1 ero CTPYKTYypa. 1

CBsi31 MEXIy OpraHN3MaMHt B OHOIICHO3E. 1

CTpyKTYypHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYICHTHI, KOHCYMEHTHI, PeyleHThl. KpyroBOpoT BelecTB U MOTOK 1

SHEPTUH B SKOcHUcTeME. TpoduuecKkie ypoBHU

CamocrosiTenbHas padora: 1

COop nH(pOpMaKU N0 TeMe: « DIKOJIOTHYSCKUE ITUPAMHUTBDY

[pakTnyeckune 3aHATHS: 1

Tpoduyeckue nenu u cetin. OCHOBHBIE IMOKA3aTEH YKOCUCTEMBL. briomMacca U mpoyKIusi. DKOJIOTHIECKHe

MUpaMUJIBL YHCcell, OnoMacchl U 3Heprur. [IpaBuiio mupamMubsl SHEPTHH.

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3a/IaHHH 10 IEPEHOCY BEIECTBA U SHEPTHH B SKOCUCTEMAX C

COCTaBJICHHE TPOPHUUYECKUX IIeNel 1 MUpaMul OMOMacChl U DHEPTHU
Tema 4.3. OcHoBHOe coiep:kaHue 2/- OK-1
Buocdepa - TeopeTuueckoe o0yueHue: 2 OK-2
rjodanbHas Buocdepa — xuBas obonouxa 3emiun. Passurue npencrasienuit o ouoctepe B tpynax B.U. Bepnanckoro. O6nactu 1 OK -7
IKOJIOrHYecKast ouocdepsl 1 ee KOMIOHEHTHI. JKHBOe BemiecTBo Onochepsl U ero GyHKIUH.
cucTemMa 3aKOHOMEpPHOCTH cyiiecTBoBaHuUs Onochepsl. OcodeHHOCTH OHocdepsl Kak rI100anbHON HIKOCUCTEMBI.

CamocrosiTesbHast padoTa: 1

Co6op undopmaruu 1o teme: «I 100abHbIe TPOOJIEMBbI Y€JIOBEUSCTRA

Junammuueckoe paBHOBecHe B Ouochepe. KpyroBopots! BemiecTB 1 6MoreoxuMuieckue nukisl. [ mobanbHble 1

9KOJIOTHUYECKHE TIPOOIEMbI COBPEMEHHOCTH
Tema 4.4. OcHoOBHOe coiep:KaHue 411 OK-1
Biusinue Teopernueckoe odyuenmue: 3 OK-2
AHTPOMOTEHHBIX | AHTPOMOTeHHbIE BO3ACHCTBHA Ha Orocdepy. 3arps3HEHUS KaK BHJI aHTPOIIOT€HHOTO BO3ICHCTBUSL. 1 OK -4
(akTopoB Ha AHTpOIIOTeHHBIe BO3/IeHcTBUSs Ha aTMocdepy. BosneiicTBust Ha ruipocdepy. Bozneiictus Ha mutocdepy. 1 OK -7
onochepy AHTPOIIOreHHbBIE BO3JCHCTBHS Ha GHOTHYECKHE COOOIIECTBA. 1 TK ...

IIpakTHYecKkue 3aHATHA: 1

[Ipaktrueckoe 3ansaTue «OTX0ABI Tpou3BOACTBan* Ha ocHOBe demepanpbHOro KiracCHPUKAITMOHHOTO KaTajiora 1
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OTXO/I0B ONPEAECTATH KIacC ONacHOCTH OTXOJ0B; arperaTHoe COCTOsSTHIE U PU3HYECKYI0 (OPMY OTXOJIOB,
oOpa3yromuxcst Ha pabodeM MecTe / Ha 3Tarax Mporu3BOICTBA

Tema 4.5. OcHoBHOe coiep:kaHue 5/- OK-2
Baunsinue Teoperuueckoe ooyueHue: 5 OK-4
COnHaJIbHO- 3100poBBE M €r0 cocTaBisttontie. MakTOPHI, MTONOKUTEIIEHO U OTPUIIATEIIEHO BIUSIONTHE HA OPTaHU3M YCTIOBEKA. 1 OK -7
IKOJOIrH4eCKux Hp06neMa TEXHOTEHHBIX BO3JEHCTBUI Ha 3I0POBBE YEIIOBEKA (3J‘IeKTpOMaFHI/ITHLIe 10151, OBITOBAS XMMUS, 1 IK ...
¢axrTopos Ha W30BITOYHBIC HIYMBI, PaHalus U T.IL.).
3/10pOBbe AnanTanus opraHn3Ma 4eJoBeKa K pakTopaM OKpYKaroIiel cpebl. 1
YeJI0BEeKA [puanumsr popmMupoBaHus 370pOBhecOeperaromero noseaeHus. Guzndeckas aKTUBHOCTD U 37JOPOBBE. 1

bruoxuMmuyeckue aclekThl pallHOHAJILHOTO MUTaHUS

Ycnosus ocyiecTBICHUS MPOGHECCHOHATBHOM AeITEILHOCTH: IIyM, TeMIIepaTypa, Gu3ndeckas Harpyska u 1.1.* 1
IIpodeccnonaibLHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (CoAepKaHNe MPUKIIATHOTO MOXYJIS) 5/2
Pasnen 5. buosorus B :xu3Hu 5 OK-1
Tema 5.1. OcHoBHOe coiep:kaHne 5 OK-2
BuotexHosiornu B | TeopeTnueckoe comepKanue: 3 OK -4
JKM3HHU KaKA0r0 bruoTtexHomorNs Kak HayKa v Mpon3BoACTBO. OCHOBHBIE HAIIPABICHUSI COBPEMEHHON OMOTEXHOIOTHH. MeTobI 1 1K ...

ouoTexHosoruu. OOBEKTH OMOTEXHOJIOTHH.

OTrKa OHOTEXHOIOTUIECKUX ¥ TeHETHYECKUX HKCIIEPUMEHTOB. 1

[IpaBuna novcka u aHaar3a OMOIKOJIOTHUECKON HH(MOPMAINH U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas ¥ y9eOHO- 1

Hay4Has JINTeparypa, CpeJIcCTBa MaccoBol nHpopMaum, cetb HTEepHET U Apyrue)

CamocrosiTesbHast padoTa: 1

Co6op nadopmanuu 1o Teme: «Vcmonp3oBaHre OMOTEXHOJIOTHI B MUIIEBON MPOMBITIIEHHOCTH. Vcrons30BaHme

MIPOJYKTOB, MOJIYYEHHBIX C MOMOIIbI0 OnoTexHooruii B I0O».

IIpakTHYecKue 3aHATHA: 2

Keiicbl Ha aHanmm3 nHGOPMAINH O HAYYHBIX JOCTIKEHUSIX B 00J1aCTH TEHETHYECKUX TEXHOJIOTHiA, KJIETOYHOM 2

WH)XEHEPHUH, MUIIEBBIX OMOTEXHOJIOTHHA. 3aluTa Keica: MPeACTaBICHUE PE3YIBTaTOB PEIICHUS KEHCOB

(BBICTYIJICHHE C ITpe3eHTanuei)™*
Bceero: 70

(+8
cam.pab.)

IIpomesxyTounas 6

aTrrecrauugd 1mo
JAUCHHUIIJTHHE

HuddepennupoBanbiii 3aueT
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3. VCJIOBUS PEAJIU3ALIMU TTIPOTPAMMOBI OBLLIEOBPA30OBATEJILHOM
JCLTUTUINH

3.1. lns peajM3anMu NPOrpaMMbl JMCHUILTHHBI JOJKHBI OBITH PEIyCMOTPEHbI
cJIeAyoIIHe creliaJbHble OMelIeHUs

Kabuner «buonorum», ocHaiieHHbIH oOOpymoBaHHEM: MeOeb, J0CKa, Mel,
HarJIsiAHbIe MOCOOMsA (KOMIUIEKTHI Y4YeOHBIX TaOJIMIl, IIJIAaKaTOB), TEXHUYCCKUMHU
cpencTBaMu OOYYCHUS: KOMIIBIOTED C YCTPOWCTBAMHU BOCIIPOM3BEIICHUS 3BYKA,
MPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C AKPAHOM, YKa3Ka-IPE3CHTEP IJIS MPE3CHTAIIHN.

JlaGoparopusi, OCHailleHHasi OOOpYyJOBaHUEM JIsi TPOBEICHUS 3aHSATUM:
MHUKPOCKOIIBI, CEKYHJIOMEP, TOHOMETP, JIabopaTopHas mocyaa (MpoOHUPKH, MOJICTABKH
JUIS IPOOMPOK, MHHIIETHI, MECOK, CTYNKH C TMECTHKaMH, IPEAMETHBIE U IOKPOBHBIC
CTeKJIa, CTEKJISHHBIE TMaJOUYKH, MpermapoBaJIbHbIC HWIJIbI, (QMIbTpOBaNbHAs Oymara
(canderkn), cTakaHbl) TUIIEPTOHUYECKUN pacTBOP Xjopuaa HaTpus, 3%-HbI pacTBOP
MEepoKCHUIa BOAOPOAA, pPAcTBOp HoAga B MOIMCTOM KalluM, TJULEPUH, KIyOHH
KapTtoesnsi, JTUCT 3JI0J€U KaHAACKOW, IJIOA PsOMHBI OOBIKHOBEHHOU (pSIOMHBI WM
TOMAaTa), TyK pernyathlii, pa3BeCHHBIEC B BOJE APOXIKH);

3.2. HupopmanuoHHOe oOecnedeHre peau3auu NporpaMmMbl

Jnst  peanuzanuu  mporpaMMbl  OMOIMOTEYHBIM  (GOHA  00pa3oBaTEILHOM
OpraHu3alMKi JOJDKEH WMETh IeYaTHhIE W/WIIM DJIEKTPOHHBIE 00pa3oBaTeIbHBIE W
nH()OPMAITMOHHBIE  PECypChl,  PEKOMCHJIOBAaHHBIE  JUISI  WCIIONB30BAaHUA B
o0pa3oBaTeNbHOM TpoIiecce, He CTapIiie MATH JIET C MOMEHTA U3/IaHus.

PexoMeHtyeMble Tie4aTHBIE M3JaHUS IO peanu3anuu o00I11e00pa3oBaTeIbHOM
JTUCIUTUIMHBI TIPEACTaBICHB B METOJAMYECKHX PEKOMCHIAIMAX TI0 OpraHu3alun
00yueHus.
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4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUA
OBILIEOBPA30OBATEJIBHOM JUCIUTIINHBI

Koutpoir # omeHka pe3yibTaTOB  OCBOCHHS  0011€00pa3oBaTesIbHON
JTUCHUIUIMHBL PACKPBIBAIOTCS Yepe3 AUCIUIIMHAPHBIE PE3yJIbTaThl, HANIPABICHHbIC Ha
dbopmupoBaHre OOMUX W MPOQPECCHOHATBLHBIX KOMIIETCHIIMA IO pasaeiiaM M TeMaMm
coJiep>KaHusl yueOHOro MaTepuaa.

Oo0masn Paznea/Tema T oeHOYHBIX MEePONIPUATHH
KOMIIeTEHIUA

Pa3nen 1. Kierka — KonrponsHas pabora

CTPYKTYpHO- «MonexkynsipHbIi ypOBEHb
(pYHKIMOHAJBLHAS eUHHUIA
JKHBOT0

OpraHu3alu KUBOIro»

OK 02 buonorus kak Hayka. O0rmas 3anonHenue TabJIUIBI C OTUCAHUEM
XapaKTePHCTHKA JKI3HH METOJIOB MHKPOCKOITUPOBAHUS C X
JIOCTOMHCTBAMHU M HEJOCTATKAMH.
3anonHeHne TabIuIbl «BKiaa yaeHbIx
B Pa3BUTHE OMOJIOTHI

3aroTHeHUEe CPABHUTEIHLHOM TAOUIIBI
CXOJICTBA M Pa3jIMyYUil )KMBOT'O U HE
SKHBOT'O

OK 01 CrpykrypHO-hyHKIIMOHANBHAS |OneHrBaeMas JUCKYyCCHs 110 BOIIpOcam
OK 02 OpTaHM3alHs KIETOK JTeKIIHH

OK 04 PazpaboTka MEHTaIbHOM KapThl IO
KJIaCCU(UKALUU KIJIETOK U UX CTPOEHUIO
Ha MPO- U YYKApUOTHUYECKUX U 10
L[apCTBaM B MUHU TpyIIax
Brinonnenue u 3ammra 1a60paTOpHBIX
pabor:

«CtpoeHue KIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOILIACTBI, XPOMOILIIACTHI)»
ITpakTnueckoe 3anstue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ TPe3eHTalUEeH,
IIOITOTOBJIEHHBIX 110 MEPEYHIO
MCTOYHUKOB, PEKOMEH0BAaHHBIX
IpenoaaBaTeiemM

OK 01 CtpykTypHO-GyHKIIMOHATbHBIE | DPOHTAIBHBIM OIIPOC

OK 02 (haKTOpBI HACIECTBEHHOCTH Paspabotka rioccapust
Pemenue 3amad Ha onpeneneHue

M0CJIEI0BATEIBHOCTH HYKJICOTH/IOB,
aMHHOKHCIIOT B HOPME U B Cllydae
M3MEHEHHUS NI0CIEA0BAaTEIbHOCTH
Hyksieotunos JJHK

OK 02 OOMeH BemecTB u @pOHTAIBHBII OMPOC
[IpEBpALCHIE DHEPTUH B KIIETKE 3amnonnenue CpaBHI/ITeHBHOﬁ TaGHI/IHBI
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XapaKTepUCTUK THUIIOB OOMEHa
BELIECTB

OK 02
OK 04

JKn3HEHHBIN IMKI KIIETKU.
MuTto3. Meiio3

OOcy>k1eHHe 110 BOIIPOCaM JICKIHH
Pa3paboTka eHTbI BpeMEHU
’KU3HEHHOTO [IHKJIa

Pasznen 2. Ctpoenue u
(yHKIIUM opraHu3zMa

KonTponbaas padota “CTpoeHue u
¢byHKunu opranuzma’

OK 02
OK 04

Crtpoenue opranusma

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaTbHON KapThI
TKaHeil, OpraHoB M CHCTEM OPraHOB
OpraHu3MOB (PACTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPaTKOH XapaKTePHCTHKOM
X QyHKIHd

OK 02

DopMBbI pa3MHOKEHUS
OpraHu3MOB

@pPOHTAIBHBIN ONPOC

3arnosHeHne TabIMLIbI ¢ KPaTKOM
XapaKTePUCTHKON U TpUMepaMu Gopm
Pa3MHOKEHUSI OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YyeJIoBeKa

Pa3paboTka 1eHTBI BpEMEHHU C
XapaKTepUCTUKOM 3TallOB OHTOTEHE3a
OTZIEJIBHOM I'PYIIION JKUBOTHBIX U
4eJI0BEKa 10 MUKPOIpyIam
Tect/onpoc

CocraBieHne XU3HEHHBIX [IUKJIOB
pacTeHu# 1o otaenam (MOXOBUIHBIE,
XBOILEBUIHBIE, TAIIOPOTHUKOBUIHBIE,
roJI0CEMEHHbBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIIEIOBaHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN ONPOC

Tect o Bompocam JIeKIuH
Pemenue 3anay Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIECTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U
aHAJIM3HUPYIOIIEM CKpEIINBaHNH,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEIHUBAHUS

OK 01
OK 02

CuerneHHoOe HacIea0BaHNE
MPU3HAKOB

Tect
Pa3pabotka rioccapus
Pemenue 3amad Ha onpeneneHue

BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX ITPU3HAKOB IIPH
CLICIIJIEHHOM HacCJIEIOBaHUH,
COCTABJICHUE T€HOTUIINYECKUX CXEM
CKpELIMBAHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.
Pemenue 3agad Ha onpeneneHue Tuna

MyTalUy IIpU repegadye
HACJIEACTBEHHBIX [IPU3HAKOB,
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COCTAaBJICHUC IT'CHOTUIITMYCCKHUX CXEM
CKp€IIUBaHUs

Pa3znea 3. Teopus 3BoJ1IonUn

Kontposbnas padota “TeopeTnueckue
ACIEKTHI IBOJIIOIUH KM3HU Ha 3emuie”

OK 02 Hctopus 3BOIFOLHOHHOTO @pOHTAIBHBIN ONPOC

OK 04 yaeHus. MHKPO3BOTIOLHS Pa3paboTka riioccapusi TEpMHHOB
Pa3paboTka 1eHTHI BpeMEHU Pa3BUTHUS
ABOJIFOLIMOHHOT'O YUYEHHUS

OK 02 Maxpo3BOIIOLHS. OueHnBaemasi TUCKYCCHSL:

OK 04 Bo3HMKHOBEHUE U pa3BUTHE HCTI0JIB30BAHUC apryMEHTOB,

SKI3HI Ha 3eMie OMOJIOrMYeCKON TEPMUHOJIOTUN U

CUMBOJIMKH JUISl I0KA3aTeNbCTBA
POJICTBA OPTAaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII
Pa3paboTka neHTHI BpeMeHH
BO3HUKHOBEHUS U Pa3BUTHSI )KU3HU Ha
3emuie

OK 02 IIpoucxoxneHue yenoBeka — @poHTaIBHBIN OIIPOC

OK 04 AHTPOIIOTEHE3 Pa3paboTka neHThl BpeMEeHU
MIPOUCXOXKICHUS YeJIOBEKa

Paznen 4. Ikojorus

OK 01 Okonornyeckue HakTopel U Tect mo sko0THYECKUM (pakTOpam u

OK 02 Cpenbl KU3HU cpelaM KU3HU OpPraHUu3MOB

OK 07

OK 01 [Tomynsiuust, cooGriecTna, CocraBieHune cxeMm Kpyropopora

OK 02 DKOCHUCTEMBI BEIICCTB, UCIOJIB3YS MaTePUAIIBI JICKIIUN

OK 07 Perienne npakTUKO-OPUEHTUPOBAHHBIX
pacUETHBIX 33JaHUMN 110 IEPEHOCY
BEILIECTBA M DHEPTHU B IKOCUCTEMAX C
COCTaBJIeHHE TPOPHUUECKUX LIeTIeH U
nupamul OMoOMacchl M SHEPTUn

OK 01 buocdepa - rmodbanbHas OuenuBaemas IUCKycCus

OK 02 HKOJIOTMYECKasi CUCTEMA Tecr

OK 07

OK 01 BinsHME aHTPONOTreHHBIX Tect

OK 02 daxTopoB Ha Guochepy I[IpakTnueckas pa6ota “OTX0/bI

OK 04 MPOU3BOJCTBA”

OK 07

OK 02 Bnnsnane connanbHo- OnenuBaemas IUCKyccus

OK 04 5KOJIOTMYECKHX (haKTOPOB Ha Brimonaenue mabopatopHoit paboThl Ha

OK 07 BBIOOD:

3A0POBBC YCIIOBCKA

"VMcTBeHHas pabOTOCTIOCOOHOCTD",
"Brnusiaue abuoTrueckux GpakTopoB HA
yenoBeKa (HU3KHUE U BBICOKHE
TeMIeparypsl)"

Pa3nena 5. buoJsiorusi B ;Ku3Hu

3amura Keica: mpecTaBiIeHIe
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pPEe3yJbTaTOB PEIICHUS KEHCOB
(BBICTYIIJIEHUE C NTPE3ECHTALUEN )

OK 01 BbuoTtexHonoruu B XXH3HU BrimonHenue kelica Ha aHAIU3
OK 02 Ka3KII0T0 UH(OPMALIUU O HAYYHBIX JTOCTHKCHHUIX
OK 04 B 00JIaCTU I'eHETUYECKUX TEXHOJIOTHA,

KJIETOYHOM WHKCHEPUH, MUIIEBHIX
OMOTEXHOJIOTHH (110 TpymIam),
NPECTaBICHNUE PE3YJIbTATOB PELICHHUS

KEMCoB

OK 01 [TpombinienHast GuorexHosorusi |BeimonHeHWe Keiica Ha aHAIN3

OK 02 uHpOpPMALIUU O PA3BUTUU

OK 04 MIPOMBIIIICHHOW OMOTEXHOJIOTHH (110
rpymmnam), IpeJcTaBlIeHue pe3yIbTaToB
pellIeHUs KENCOB

OK 01 CounanbHO-3THYECKUE aclIeKThl | BhITTOTHEHME Kelica Ha aHAIu3

OK 02 OMOTEXHOJIOTHH nH(popMaIuu 00 STUYECKUX acCIeKTax

OK 04 pa3BUTHUS OMOTEXHOJIOTHH (I10
rpynmam), IpeICTaBICHUE PE3YJIbTaTOB
peLIeHUs KECOB

OK 01 buorexnosoruu u texuuueckue |BrinonHeHWe Keiica Ha aHAK3

OK 02 CHUCTEMBI nMH(pOpMaLUU O pa3BUTHUS

OK 04

OMOTEXHOJIOTUH C IPUMEHEHUEM
TEXHUUYECKUX CHCTEM (110 TpymIam),
IIPEJICTaBICHUE PE3YJIbTATOB PEIICHUS
KEHCoB

NudopmanuonHoe odecnieuenne 00ydeHus (MepeyeHb PEKOMEHAYEMbIX YUEOHBIX
n3naHui, MHTepHeT-pecypcoB, AOMOTHUTEILHON JTUTEPATYPHhI)

OcHOBHbBIE HCTOYHUKH
Jnsa npenonaBarenei
1. Obwas Ouonorus: yueoHoe nocodue / C.1. KonecuukoB. — 6 u3zz., crep. — Mockaa:
KHOPVYC, 2020. — 288 c. (CIIO)
2. buonorus. Tectsl: yuebHoe mocobue mist CIIO / T.B. Jlanuukas. — Mocksa: U3x.:
FOpaiit, 2022. — 40 (IlpodeccuonanpHOEe 00pa3oBaHUE).

Jns ctynenTos
1. Obmas 6uonorus: yueoHoe nocooue / C.1. KonecHukoB. — 6 uszf., crep. — Mocksa:
KHOPVYC, 2020. — 288 c. (CIIO)
2. buonorus: yueOHUK U MPAKTUKYM JJI CPEIHETO MPOodecCHOHAIBHOTO0 00pa3oBaHus /

B. H. Apsirun [u gp.] ; nox penakumenn B. H. Speiruna. — 2-e uza. — Mocksa:
NznarensctBO FOpaiit, 2022. — 378 c.
JlonoJTHUTEIbHbIE HCTOYHUKH
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s mpenogaBarenei
. buonorus B 2 4. Yacte 1: yueOHuk mis By3oB /B.H. fpeirun [u np.]; mon

penakuueit B.H. Speiruna, U.H. BonkoBa. - 7-¢ u3a., nep. u gon. - M.: FOpaiir,
2022.-427 c.

. buonoruss B 2 u. Yacte 2: yuebuuk nans By3oB /B.H. fpemrun [u ap.]; mon
penakuueid B.H. SApeiruna, 1.H. Bonkosa. - 7-e u3n., nep. u gon. - M.: IOpaiir,
2022. - 347 c.

. BUOJIOTUA: yuyebnuk u mnpaxtukym ans By3oB /B.H. Speirun [u ap.]; mon
penakuueit B.H. Spsiruna. - 2-e usa., - M.: FOpaiir, 2022. - 378 c.

. lunos, WU. A. buonenonorus: yueObuuk s By3oB / M. A. Illunos. — Mockaa:
N3narensctBo FOpaiit, 2022. — 184 ¢. — (Briciiee oopa3zoBanue). — ISBN 978-5-
534-13190-1. — TexcT: anexktponHsblit // DbC KOpaift [caift].

. buopazHoobOpa3ue u oxpaHa NpUpoOAbl: YYEOHUK U MpakTUKyMm misa By30B / E. C.
NBanos, A. C. Uepnakosa, B. A. Mapkos, E. A. Jlynanos. — 2-¢ u3a., ucop. 1 J01I.
— Mocksa: U3gatensctBo FOpaiit, 2022. — 247 c¢. — (Bricuiee o6pa3zoBanue). —
ISBN 978-5-534-11378-5. — Texcr: anexrponnsiit // ObC KOpaiit [caiiT].

. Epemuenko, O. 3. VYuenue o Ouocdepe: yueOHOe mocobue s By3oB / O. 3.
Epemuenko. — 3-e u3z., nepepad. u qon. — Mocksa: M3narensctBo FOpaiit, 2022.
— 236 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-08283-8. — Tekcr:
anexkTpoHHbIl // ObC KOpaiit [caiit].

. Credanos, B. E. buonndopmaruka: yueoHuk s By3oB / B. E. Credanos, A. A.
Tyny6, I'. P. Masponyno-Cronsapenko. — Mocksa: M3natensctBo FOpaiit, 2022.
— 252 c.

s ctyieHToB
. Epemuenko, O. 3. buosorus: yuenue o 6mocdepe: yueoHoe mocodue st CpeTHEro

npodeccronanbHoro oopazosanus / O. 3. Epemuenko. — 3-e uzj., nepepad. u JorI.
— MockBa: M3parensctBo [Opaiit, 2022. — 236 c. — (IIpodeccuonanbHoe
o0pa3oBaHue).

. Haxaera, B. 1. buomnorus: reneruka. [Ipaktudeckuii kype: ydeOHOe mocoOue st
cpeanero npodeccuonanbHOr0 006pa3zoBanus / B. M. Haxaepa. — 2-e u3., mepepad.
u jorn. — Mocksa: U3mparenscTBo FOpaiit, 2022. — 276 ¢. — (IlpodeccronanbHoe
o0Opa3oBaHue).

. Konnues, A. C. MonekynspHas Ouwonorus: y4eOHUK JJIsi  CpPEIHETO
npodeccuonansHoro odpazosanust / A. C. Konuues, I'. A. CeBacthsinoBa, U. JI.
[IBeTkoOB. — 5-€ u3a. — Mocksa: U3agatensctBo FOpaiit, 2022. — 422 c.
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4. KOnakosa, O. V. buonorus: Belgatonyecs yueHble: yueOHoe mocoOue ajsi CpeTHero
npodeccuonansHoro obpaszopanus / O. WU. KOpmakoBa. — 2-e u3n. — Mocksa:
N3narensctBO FOpaiit, 2022. — 264 c.

5. Epmos, 0. A. buoxumusi: y4eOHUK U TPaAKTUKYM JUIsL  CPEIHEro
npodeccuonanbaoro oopazosanus / 0. A. Epmios, H. U. 3aiinieBa; mon penakmueit
C. W. lllykuna. — 2-e u3f., uctp. u aon. — Mocksa: U3natensctBo FOpaiit, 2022.
— 323 c.

6. O6yxos, /[I. K. buonorus: kimetku u TKaHd: ydeOHOe mocoOue Ui CpeaHero
npodeccronansHoro odpaszosanus / [I. K. O0Oyxos, B. H. Kupunenkoa. — 3-¢
u3 ., mepepad. u non. — Mocksa: M3narensctBo FOpaiit, 2022. — 358 c.

[Ipodeccronanbabie 0a3bl TaHHBIX

pravo.gov.ru - OpuiuanbHbIii UHTEPHET-TIOPTa MPAaBOBOM HH(MOpMAIIUU

www.edu.ru — @enepanbHbiii mopTan Poccuiickoe oOpazoBaHue
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JUCT UBSMEHEHUI U IONOJHEHU, BHECEHHBIX
B PABOYYIO ITPOI'PAMMY

Ne U3MCHCHUA, JaTa BHCCCHUA U3MCHCHU, Ne CTpaHHUIlbl C ©BMCHCHHUEM

BbILJIO CTAJIO

OcHoBaHue:

HOI[HI/ICB Jina, YTBEpAUBIICTO USMCHCHUA
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