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1. O0mas xapakTepucTHKa pado4eii nporpaMmMbl 001e00pa30BaTeIbHON JUCHUIIJIHHBI
«buogorus»

1.1 Mecto o0meoOpa3oBaTebHOI AucHUNIUHBI B cTpyKType IIIICC3

OobmeobpazoBaTenbHas aucuuiinHa «buonorus» spisercs 0a30BOM AHCLMILTUHON
o0meo0pa3oBaTeNbHOrO  LUKJAa  y4eOHOro  miaHa  oOpa3oBaTENbHOM  MPOrpammbl
cnenuanpHocTa CI1O 38.02.08 Toprosoe neno.

1.2 Hesin v n1aHMpyeMble Pe3yJIbTATHI 0CBOEHHS JHCHHILIHHBI:

dopMHUpOBaHHE Y CTYJACHTOB TMPENCTABJIECHUS O CTPYKTYPHO-(PYHKLUHMOHAIBHOM
OpPTaHU3aLH JKUBBIX CUCTEM PAa3HOTO paHTa KaKk OCHOBBI MPUHSTHS PEIIEHUI B OTHOIIEHUH
OOBEKTOB KUBOH MPHUPOJIBI U B MPOU3BOACTBEHHBIX CUTYALUSX.

1.2.1 Henan o0meo0pa3oBaTebHONH AUCHUILINHBIL

Copnepsxanne mporpaMMbl 00IIe00pa3oBaTeNbHON AUCLHUILTHHBI «buonorus» HampasieHO
Ha JIOCTHKEHUE Pe3yJIbTaTOB €€ N3ydeHus B coorBeTcTBHH ¢ TpedoBanusimMu @I'OC COO ¢ yuerom
npodeccuonanpHoi HanpasieHHoctn @I'OC CIIO. Lens m3yuenus: nucuumuinabl «buonorus» Ha
0a30BOM ypoOBHE — OBJaAeHHE OOYYAIOIIMMHUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAJIBHON
OpPTaHU3aLH JKUBBIX CHCTEM PAa3HOI'O paHra W NpuoOpEeTeHHne YMEHUH HCIONb30BaTh 3T 3HAHUS
IUIl TPAMOTHBIX JAEHCTBUH B OTHOLIEHWH OOBEKTOB JKHMBOW NPHUPOABI M PEIICHUS Pa3JIUIHBIX
JKU3HEHHBIX TIPOOIIEM.

JocTmkenne uenw u3ydeHus aucuuruiueel - «buomorms»  Ha  Ga30BOM  ypoOBHE
o0ecreunBaeTcs peleHneM CIeayOIUX 3a1a4;

® OCBOCHHE OOYYarOIIUMHUCS CHUCTEMbl 3HAHMH O OHOJOrMYECKHX TEOPHsX, YUYEHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBWiaX, CIyXKaI[UX OCHOBOH IJIsi (HOPMHUPOBAHHS
NpeaCTaBIeHUN 0 €CTeCTBEHHO-HAY YHOM KapTHUHE MUpa,
O METOJaxX HAYYHOIrO IIO3HAHUS, CTPOEHUHM, MHOrooOpasuu M OCOOEHHOCTSX JKHUBBIX CHCTEM
pPa3HOTO YPOBHS OpPraHH3alMY, BBIJAIOIIMXCS OTKPBITHSIX W COBPEMEHHBIX HCCIENOBAHHSIX B
OHOJIOTHH;

¢ popmupoBanue y 00yYaroIuXCst MO3HABATENbHBIX, UHTEJUIEKTY aJIbHBIX
U TBOPYECKHMX CHOCOOHOCTEH B mpouecce aHaiM3a [aHHbIX O IMyTAX  Pa3BUTHUS
B OMOJIOTMH HAy4YHBIX B3[JIZIOB, MAEH M MOIAXONOB K M3YUYEHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS
OpTaHU3aLHH;

e CTaHOBJIEHHE Yy oOOyd4aromuxcs oOmed KyJiabTypbl, (yHKIHMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHATH M OLIEHUBATH SIBJICHUS OKPY KAIOLIEr0 MHUpPA SKUBOH MPUPOABI HA
OCHOBAHUY 3HAHWH U OIBITA, MOJYYEHHBIX IPU H3YUEHHH OHOJIOT U,

¢ popmupoBanne y oOy4arOIIUXCs YMEHUH WILTFOCTPUPOBATH 3HAUEHHE OHMOIOTHYECKHX
3HAHUH B MPAKTHYECKOW JESTeIbHOCTH YEJNIOBEKa, PA3BUTUH COBPEMEHHBIX MEIULIUHCKUX
TEXHOJIOTHH 1 arpOOHOTEXHOIOTHIA,

® BOCITUTaHHE YOSIKAEHHOCTH B BO3MOYKHOCTH TIO3HAHUS YEJIOBEKOM KHBOH

MPUPOJBI, HEOOXOMUMOCTH OEPeKHOrO OTHOIISHHUS K Hel, COOMIONeHUS] STUYECKUX HOPM
NPU IPOBEIEHIH OMOJIOTHYECKUX HCCIEOBAHUH,

® OCO3HAHHE LIEHHOCTH OMOJIOrMYECKHX 3HAHUH JJIs1 MOBBIIEHHUS] YPOBHS SKOJIOTHYECKOH
KYJIBTYPBL, 17151 QOPMUPOBAHHS HAYYHOT'O MHUPOBO33PEHHS,

® IpUMEHEHUE MNPUOOPETEHHBIX 3HAHWK W YMEHWA B  TOBCEAHEBHOW  JKU3HH
IUI  OLEHKM TIOCJENCTBUN CBOEH MesITeNbHOCTM IO OTHOLIEHHIO K OKpyXKawollel cpene,
COOCTBEHHOMY 3/10POBBIO, OOOCHOBaHHE U COONMOIeHIE Mep NPOPIIIAaKTHKN 3a00IeBaHUA.

1.2.2. TpeGoBaHusi K pe3yJabTaTaM 0CBOEHHs 001€00PA30BATEIbHON AHCUHILIUHBI
B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne AUCUUIUTMHA UMeeT IpH GopMupoBannn U pazsutun OK.
B pamkax mporpaMMel y4eOHOW DUCHUIUIMHBI OOYYAIOLUTUMHCS OCBAMBAIOTCS JIMUHOCTHBIC
(JIP), meranpenmernole (MP) u mnpenMmerHble pesynbTaTel OaszoBoro ypoBHs (ITPO) B

cootBercTBUH ¢ TpeboBanusiMu PI'OC COO. 3



Pe3yabTaTbl 0cBOeHHs 0011€00pa30BATENbHON JHCIHUIIJIMHBI

Koanl
pe3yJabTaTOB

.JII/I'lHOCTHbIe, METANPEAMETHBIC KOMIICTCHIINU

JIP 06

TpynoBoe BOCHHUTAHHE. TOTOBHOCTb K TPyAy, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYAOJI00UEe, TOTOBHOCTh K AKTUBHOW MEATENbHOCTH
TEXHOJIOTMYECKOH M COLHMAJbHON HAMPaBICHHOCTH, CHOCOOHOCTH
WHULUHUPOBATH, IJNIAHUPOBATE U CAMOCTOATCIIbHO BBIINIOJIHATE TaKYHO
NeSITeTbHOCTh, MUHTEPEC K pasauuHbiM cepam npodeccHOHaTbHOM
OeSITEeTbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oyayruei
npodecCui U peau30BbIBATH COOCTBEHHBIC JKU3HEHHBIE IIJIAHBI,
TOTOBHOCTb U CHOCOOHOCTh K OOpa3OBaHHMIO M CaMOOOPa30BAHHIO
Ha MPOTAXKCHUU BCEH SKH3HU.

JIP 07

OKOJIOTHYECKOE BOCIHUTAHHE: CHOPMHUPOBAHHOCTb HKOJOTHUECKOM
KyJbTYpbl, TOHUMAaHUE BJIMUSHHUS  COLHUAIBHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOAHUE TMPUPOAHOM M COLMAJIBHOH Cpeapl,
OCO3HaHME TJO0ANBPHOrO XapakTepa SKOJOTMYeCKHX MpoldieM;
MJIAHUPOBAHUE U OCYLUECTBJICHUE AEHCTBUI B OKPYXKAIOLIECH cpene
Ha OCHOB€ 3HAHUS LEJIe YCTOMYHMBOIO Pa3BUTHs YEJIOBEUECTBA,
AKTUBHOE HENPUATHE NEHCTBUN, NMPUHOCALIUX BPEN OKPY KAIOLIEH
cpene; YMEHHE MPOrHO3UPOBATh HEONArOMPHUSATHBIE HKOJOTHUECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX NEUCTBUM, MNPEeNOTBpallaTh UX,
paciupeHue OMbITa NEesTEJIbHOCTH 5KOJIOTHYECKON
HAIPaBJIEHHOCTH.

JIP 08

LlenHocTh HAY4HOIO MIO3HAHUS: c(OpMHPOBAHHOCTD
MHUPOBO33PEHHs], COOTBETCTBYIOIIENO COBPEMEHHOMY  YPOBHIO
pPa3BUTHS HAyKH W OOINECTBEHHOH IPAaKTHKH, OCHOBAHHOTO HAa
IUANore KyJbTYpP, CIOCOOCTBYIOIIETO OCO3HAHWIO CBOErO MeCTa B
MOJNMKYJBTYPHOM  MHpPE, COBEPIICHCTBOBAHME  SI3bIKOBOM W
YUTATENbCKONW KYJBTYPbl KaK CpPEACTBAa B3aMMOJEHCTBHUS MEXIY
JIOABMU W TO3HAHWS MHUpPA, OCO3HAHHWE LIEHHOCTH HAy4YHOHN
NEATEebHOCTH, TOTOBHOCTb  OCYILIECTBISATb  NPOEKTHYIO U
HCCJIENOBATENIBCKYIO ACSITENbHOCTh HHAUBUAYAJIBHO U B IPyIIIE.

MP 01

OBnajieHWe  YHWBEPCAJbHBIMH _ Y4YeOHBIMH  NO3HABATENbHBIMU
ICCTBUSIMH:

a) bazoevie n02uyeckue Oelicmeus: CaMOCTOSITENIbHO (POPMYIMPOBATh U
aKTyaJHM3upOBaTh TNPOOIEMy, paccMaTpHBaTb €€ BCECTOPOHHE,
yCTaHABJIHMBATh CYLIECTBEHHBIH TNPU3HAK WJIH OCHOBAaHUS  UIS
cpaBHeHMsI, kKiaccupukanmu W OOOOIIEHUs, ONPEAeNsTb Leu
AESITEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HX AOCTHIKEHHS,
BBISABJIAITh 3aKOHOMEPHOCTH W TIPOTUBOPEYMS B PACCMATPUBAEMBIX
SIBJIEHUSIX; BHOCHUTH KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJbTATOB LENISIM, OLEHUBAThb PHCKH TOCIEACTBHUN
NEeSITEbHOCTH, PAa3BHBATh KPEATHBHOE MBIIUICHHE NPU PEIICHUH
JKU3HEHHBIX TIPodIIeMm;

0) 6azoevie uccredosamenvCkue Oelicmeus: BIaneTb HaBbIKAMU
y4eOHO-MCCIEOBATEIBCKON U MPOEKTHOH NesITeIbHOCTH, HaBBIKAMH
paspemieHuss  mpodieM;  CrOCOOHOCT M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TTOMCKY METOMOB PEIICHUs NMPAKTUYECKUX 3aad,
NPUMEHEHHMIO PA3JIMYHBIX METOAOB IIO3HAHMS, OBJIAJICHHE BUAAMHU
AESITEIbHOCTH MO TIOJNYYEHHIO HOBOT'O 3HAHMS, €r0 HMHTEPIIPETALUH,




npeoOpa30BaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYyaLUsIX, B
TOM 4YHCIE€ TIPU CO3JAaHUH Y4eOHBIX U COLHAJIBHBIX IPOEKTOB;
¢dbopMupOBaHHE HAYYHOrO THIIA MBILIUICHUS, BIAJACHHE HAYYHOU
TEPMHUHOJIOTHEH, KIFOYEBBIMH IOHSATUAMH M METOINAMH, CTaBHTb H
dbopMmynupoBaTh  COOCTBeHHBIE  3agaduud B 0Opa3oBaTEeIbHON
OESITEeIPHOCTH W JKU3HEHHBIX CHUTYaLMsX; BBIABISTH MPHYUHHO-
CJIEZICTBEHHBIE CBSI3U U aKTYyaJHM3HPOBATD 3a7a4y, BBIIBUTATh THIIOTE3Y
€e peIICHUs, HAXOAUTb AapPryMEHThl [UIA [IOKA3aTeNIbCTBA CBOMX
YTBEPXKIEHUH, 3a7aBaTh MapaMeTpbl M KPUTEPHUH  PEILEHHS,
aHAJM3UPOBATh TOJYYECHHBIE B XOAE PEIIEHHUs 3aa4d pe3yJbTaThl,
KPUTHYECKH  OLEHHBATh WX JIOCTOBEPHOCTb, IPOTHO3HPOBATH
U3MEHEHNE B HOBBIX YCJIOBHSIX; [1aBaTh OLIEHKY HOBBIM CHTYALIHsIM,
OLICHUBATh NPUOOPETEHHBIN OIBIT, pa3padaTbiBaTh IUIAH PELICHUS
npoOJieMbl C Y4YETOM aHaiu3a HWMEIOIIHUXCA MaTepUANbHBIX U
HEMaTePHaJIbHBIX PECYPCOB; OCYIIECTBIISITh LIEICHATPABICHHBIH MOUCK
NepeHoca CPEACTB U CIIOCO00B AEHCTBUS B POPECCHOHATIBHYIO CPEAy;
yMETh TEPEHOCHTh 3HAHUS B TMO3HABATENBHYIO M TPAKTHYECKYIO
00JacT KM3HEAESITeTbHOCTH, yMETb MHTEIPHPOBATh 3HAHUS U3
Pa3HBIX MPEAMETHBIX OOJACTe; BBIIBUraTh HOBBIC WIEH, MPEIaraTb
OPUTHHAJIbHBIE MOAXOABI M PEIICHUS;, CTABHTb MPOOJeMBbl M 3a1a4H,
JOITy CKAIOIINE ATbTEPHATHBHBIC PELICHNS,

8) paboma c¢ ungopmayueti: BIAAETb HABBIKAMH IOJYYEHHS
UHpOPMALIMM M3 HCTOYHMKOB PA3HBIX THIIOB, CAMOCTOSITEJIBHO
OCYINECTBIIAT TIOUCK, AHAJHM3, CHCTEMATHU3ALUI0 U HHTEPIPETALIUIO
UHPOPMALIUN PA3IHUYHBIX BUAOB M (POPM MPENCTABIEHHS, CO31aBaTh
TEKCThI B PA3JIMYHBIX (popMaTax ¢ yIeTOM Ha3HaUeHHs MHYOPMALUH U
LIEJIEBO ayAUTOPUH, BbIOMpas ONTHMaJbHYIO (pOpMy mIpeacTaBiIeHUs
U BIByaJIM3alMH, OLEHHMBATb JIOCTOBEPHOCTb, JIETUTHMHOCTb
uHpOpMALIUY, €€ COOTBETCTBHE NPABOBBIM H MOPAIBHO-3TUYECKHM
HOpMaM; UCTIONB30BATh cpeacTsa UH(POPMALIMOHHBIX u
KOMMYHUKAL[IOHHbIX ~ TEXHOJOTMH B  pPELIEHWH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX W OPraHU3aLMOHHBIX 3aJad ¢ COON0aeHHEeM
TpeOOBaHUH  HSPrOHOMUKH, TEXHUKH O€30MacCHOCTH, T'HTHEHBI,
pecypcocOepekeHusi, TPaBOBBIX W  3TUYECKHMX  HOPM, HOPM
UH(POPMALIMOHHON O€30MacHOCTH; BJIAAETh HABbIKAMU PACIIO3HABAHUS
U 3a1uThl HHPOpMaIuu, HHPOPMALMOHHON 0€30MaCHOCTH JMYHOCTH.

MP 02

OBnajieHVe YHUBEPCAITbHBIMU KOMMYHUKATHUBHBIMU JICHCTBUSMU:

0) coemecmHas OesimelbHOCMb: TIOHUMAaTh W HCIOJIb30BaTh
MPEeUMYIIeCTBAa KOMAHIHOW W WHAMBHUIYAJIbHOH palOThHI, BBIOMpATH
TEeMaTUKy W METOJAbl COBMECTHBIX JIEHCTBHUH C y4eToM O0Iux
WHTEPECOB M BO3MOXKHOCTEH KaXK/IOTO YeHA KOJUIEKTHBA, TPUHUMATh
L[EJTH COBMECTHOU AESTeIbHOCTU, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUSA MO €€ JOCTWKEHUI). COCTaBIATh TIJIaH JEHCTBUH,
paclpenensiaTb POJH C Y4YEeTOM MHEHHH Y4YaCTHUKOB, OOCYyXKIaThb
pe3yJIbTaThl COBMECTHOM: pabOThI; OIICHUBATh KAY€CTBO CBOETO BKJIa/a
U KaXIOro VyYacTHMKA KOMaHAbl B OOMMIA pe3ysNbTar Mo
pa3paboTaHHBIM KPUTEPHUSIM, MPEAJIaraTh HOBBIE MPOESKTHI, OIICHUBATH
UAer ¢ TO3UIMH HOBU3HBI, OpPUTHHAIBHOCTH, MPAKTHYECKOH
3HAYUMOCTH, KOOPIWHUPOBATH K BBIMOJHATH pPabOTy B YCIOBUSIX
peasibHOTO, BUPTYAJbHOTO W KOMOWHHPOBAHHOTO B3aUMOJCHCTBUS,
OCYIIECTBJISITh MO3UTUBHOE CTPATETHMUECKOE MOBEACHUE B PA3JIHMYHBIX




CUTyalusx, MPOABJIATD TBOPUYECTBO u BOO6pa}KeHI/Ie, OBITh
MHHUINUATHUBHBIM.

MP 03 OBnaneHne YHUBEPCATbHBIMHU PETYISITUBHBIMU IEUCTBUSIMHU:

- npumamue ceds u Opyeux a100eii: NPUHAMATh cedsl, TOHNMasi CBOU
HEJOCTaTKU M JOCTOMHCTBA, NPUHUMATh MOTHBBI U apPTyMEHTBI
OPYTUX JIFOAEH MPU aHAJIN3€ PE3yJIbTaTOB JAEATEIbHOCTH, NTPU3HABATD
CBOE TPaBO M TMPaBO APYTUX JEOAeH Ha OmuOKW, pa3BUBATH
CrocOOHOCTh TOHUMATh MUP C TIO3UIINH JPYTOro YeJIOBEKa.

t TOTOBHOCTD K CaMOPa3BUTHIO, CaMOCTOATENBbHOCTH "
CaMOOTIPEEICHHIO;

-OBJIQJICHHE HABbIKAMHU y4eOHO-UCCIIEAOBATEIbCKON, MPOEKTHOH W
COLMAJLHOM IESITEIbHOCTH,

ITP6 01 ChopMupoBaHHOCTE 3HAHHWH O MECTE€ M POJIM OMOJIOTMU B CHCTEME
HAy4YHOTO 3HAHUS, (byHKLHOHATBHON I'PaMOTHOCTH

YeJIOBEKA JUISl PELICHHUS JKU3HEHHBIX POOJIEM.
I1P6 02 CdopmupoBaHHOCTD yMEHUs PacKpbITh coZiep>KaHue

OCHOBOITIOJIATalOIIMNUX 6I/IO.]'IOFI/ILIGCKI/IX TCPMHUHOB U HOHSITUI JKHU3Hb,
KJICTKA, TKaHb, OpraH, OpraHu3M, BUA, MOIYJALUA, SKOCUCTEMA,
OuoreHos, duochepa; meradonu3M (0OMEH BEIECTB U MPeBpalleHIe
SHepruu), romeoctad (camoperymsnwms), OwocuHTe3  Oenka,
CTPYKTYPHAasi  OpraHu3alus O KHUBBIX CHCTE€M, JOUCKPETHOCTD,
camoperyJisiLus, CaMOBOCIIPOU3BEICHHE (penponyxKusi),
HACJIeZICTBEHHOCTb, W3MEHYHBOCTb, 3HEPrO3aBUCHMOCTb, POCT H
pa3BHUTHE, YPOBHEBAsI OpPraHU3aLIHsL.

I1P6 03 CdopmupoBaHHOCTD yMEHUS pacKpbIBaTh coZiep>KaHue
OCHOBOITOJIATAIOLITNX OWOJIOTHYECKUX TEOPUH W TUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MYyTalLlMOHHOH, 3BOJIOLUMOHHON, MPOUCXOKACHUSA
JKU3HU U Y€JIOBEKA.

I1P6 04 ChopMupoBaHHOCTP YMEHHS PACKpbIBATh OCHOBOIIOJIATAIOIIHE
Ouonornveckue 3akoHbl u 3akoHoMmepHoctu (I, Menpens, T.
Moprana, HW. Basunosa, D. I'ekkens, ®@. Mrounepa, K. bapa),
I'paHMLbl UX MPUMCHUMOCTH K JKUBbLIM CHUCTCMAM.

ITP6 05 [IpnobpereHne onbITa NMPUMEHEHHs] OCHOBHBIX METOAOB HAY4YHOI'O
MO3HAHUS, UCTOJb3YEMbIX B OHOJOTMM: HAONIONEHHS W OMHCAHUS
JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUH, OPraHU3allud U MPOBEICHUS
OMOJNIOrMYECKOr0 SKCIIEPUMEHTA, BBIABM)KEHUS] THIIOTE3, BBIIBJICHUS
3aBUCUMOCTH MEXIy HCCJIENy EMbIMU BEJINYMHAMU,
OOBSACHEHHS] TOJYYEHHBIX PE3YJbTaTOB M (POPMYyJIHPOBAHUS
BBIBOZIOB C UCIIOJIB30BAHUEM HAy4YHBIX MOHATUMN, TEOPUI U 3aKOHOB.

I1P6 06 ChopMHpOBaHHOCTE YMEHHUSI BBIIENATH CYIIECTBEHHbIE NPU3HAKU
BUPYCOB, KIJI€TOK IPOKAPUOT M 3YKApUOT, OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX OPTaHU3MOB, BU/IOB, OMOT€OLEHO30B 1 SKOCHCTEM,
0COOEHHOCTH MPOLIECCOB OOMEHa BEIIECTB M MPEBPAILEHHS SHEPTUN
B KJIETKe, (POTOCHHTE3a, MIACTUIECKOTO U 3HEPreTHIeCKOro OOMeHa,
XE€MOCHHTE3a, MHUTO3a, Meio03a, OIUIOAOTBOPEHHUs, pa3BUTHUS U
pPa3sMHOXKEHUH, WMHUBUIYaJIbHOTO pa3BUTHS OpraHusMa




(oHTOreHe3a), OOpbOBI 3a CyLIECTBOBAaHHE, €CTECTBEHHOro O0TOOpa,
BUAOOOPA30BaHUs, MPHUCIOCOOIEHHOCTH OPraHu3MOB K  Cperne
OOWTaHUsI, BJIMSHHS KOMIIOHEHTOB 3KOCHCTEM, AHTPOIOTEHHBIX
W3MEHEHUH B JKOCHCTEMAax CBOE€M MECTHOCTH, KpPyroBOpOTa
BEIIECTB W MPeBpalleHre SHePTuu B bnocdepe.

I1P6 07

ChopMUpOBaHHOCTh yYMEHHs MPUMEHSITh TONYYeHHbIe 3HAHUS IS
OOBSICHEHUST OMOJIOTHYECKHX MPOLIECCOB U SIBICHUH, U TPUHSITHSL
MPaKTUYECKUX pEUICHUH B IOBCEAHEBHON JKU3HM C LEJBbIO
obecrieueHnst OE30MACHOCTH  CBOETO  370POBbS W 3/IOPOBBS
OKPY KA X JIFOAEH, COOIOIeHNs 3M0pOBOro odpasa KU3HU, HOPM
rPaMOTHOIO TMOBENEHUs B OKPYXKAKOUIEH NPUPONHOW Cpene;
NOHUMaHHEe  HEOOXOAMMOCTH  HCIIONB30BAaHMUSA  JOCTHIKEHUH
COBPEMEHHOH Ouonornn U OWOTEXHONOTMH Ul PaLMOHAIBHOTO
IPUPOIOTIONIB30BAHUSL.

I1P6 08

ChopMupoBaHHOCTb YMEHHs peIiaTbh OHOJOTHYECKHe 3anadH,
COCTaBJISITh TEHOTHIIMYECKHE CXEMbl CKPEIIUBAHHS ISl PasHbIX
TUIIOB HACJIEOBAHUS MPU3HAKOB y OPTaHU3MOB, COCTABJISITh CXEMBbI
MepeHoca BEIIECTB W JHEPrUU B SKOcHUCTeMax (LIEMd IMUTAHUS,
MTUTIEBBIC CETH).

I1P6 09

ChopMupoBaHHOCTE YMEHUH KPUTUYECKH OLIEHUBATh MH(OPMALHIO
OMOJNIOrNYEeCKOro  COAEPIKAaHHUS, BKIIIOYAIOIIYIO IICEBJOHAYYHbBIE
3HaHMSA W3 PA3IMYHBIX HCTOYHHMKOB  (CpEencTBA  MacCOBOM

uHpopMauuy, Hay4HO- MOMYJISIPHbIE MaTepHabl);
UHTEPIPETHPOBATD STUYECKHE aCTIEKTBI COBPEMEHHBIX
UCCIAENOBaHU B  OWMOJOTMH,  MEIULIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh rio0anbHbIC SKOJIOTUYECKHE npoOIEeMBI

COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MTO3ULIMIO.

I1P6 10

ChopMupoBaHHOCTh YMEHHUI CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC
U yCTHBIE COOOIIEHHsT Ha OCHOBE OMOJIOrHYecKoil nHpopMauuu u3
HECKOJIbKUX HCTOYHHMKOB, T'PAMOTHO HCIIOJNB30BATh IOHATUHHBIN
anmnapar OMOJIOTHH.




Kon u
HanMEHOBaHIE
bopMupyembIx
KOMITETEHITHIH

IInanupyemple pe3ynbTaTbl OCBOCHUS AUCLUTLIINHBI

OO0wmue

JAMCUMILTHHAPHDBIE

OK 01. Beibupatp
CHIOCOOBI pelIeHuUs
3amaq
npodecCOHATBPHON
IeSATebHOCTH
MPUMEHHUTEBHO K
pasIMYHBIM
KOHTEKCTaM

JIP 06. B yacTH TPyAOBOr0 BOCIIUTAHMS

- TOTOBHOCTb K TpPyAYy, OCO3HaHHE LIEHHOCTU
MacTepCTBa, TPy AOIo0ue;

- TOTOBHOCTb K AaKTMBHOH JA€ATENIbHOCTU
TEXHOJIOTHYECKOMN 51 COLIMAJIbHON
HANpaBJICHHOCTH,  CIIOCOOHOCTh  WHHLIUH-
poBaTh, IJIAHUPOBaTb M  CAMOCTOSITEJIBHO
BBIMNOJHSTh TAKYIO AEATEIbHOCTD;

- HHTepeC K  Pa3JUYHbIM
poeCCHOHAITLHOM AESITeTbHOCTH,
MP 01. OsaageHue YHHBEpCAJIbHBIMH
y4eOHbIMH MO3HABATEJILHBIMH
AeUCTBUSIMH

a) 0a30BbIC JTIOTHUECKHUE TCUCTBUS:

- caMOCTOsITENbHO  (OpMyJIMpOBaTb |
aKTyaJH3UpOBaTh TPOOIEMy, paccMaTpPHBATh
€€ BCECTOPOHHE;

- YCTAHABJIUBATh CYIlE€CTBEHHBIN NpU3HAK WIH
OCHOBAHUSI JUIsI CPABHEHHUSI, KJIaCCU(PUKALIIH U
00001IeHus;

- OIpenensaTb LeNu eATeIbHOCTH, 3a7aBaThb
napameTpsl 1 KpUTEPUH UX JOCTIKEHHUS,

- BBISIBJISIT 3aKOHOMEPHOCTH U MPOTHUBOPEUHS

chepam

IIP6 01 - chopMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OHOJIOTHU B CHCTEME
HAYYHOTO 3HAHMS, (yHKIHMOHAIBHOW IPAMOTHOCTH YEJIOBEKa ISl PELISHUS
JKHU3HEHHBIX MPOOJIeM;

nPé6 02 - copMuUpOBAaHHOCTH YMEHHS pAaCKpbIBaThb  COAEPIKaHHE
OCHOBOIIOJIATAIOIINX OMOJOrHYECKIX TEPMUHOB U MOHATHUH: KU3Hb, KIETKA,
TKaHb, OpraH, OpPraHu3M, BHZ, MOMYJISILHs, 3KOCHCTEMa, OWOLIEHO3,
ouocdepa, merabomusm (OOMEH BelIECTB U NpEBpaIlEHHE SHEPTUM),
romMeoctas (caMoperyJsinusi), OuocuHTe3 OelKa, CTPYKTypHasi OpraHH3aLus
JKUBBIX CHUCTEM, AUCKPETHOCTb, CAMOpPEryJslius, CaMOBOCIIPOU3BEICHUE
(penponyKuusi), HACIEACTBEHHOCTb, H3MEHYHUBOCTb, 3HEPrO3aBUCHMOCTD,
POCT U pa3BUTHE, YPOBHEBAsI OpraHU3aLs;

nP6 03 - copMuUpOBAaHHOCTH YMEHHS pACKpbIBaThb COAEPIKaHHE
OCHOBOIIOJIATAIOINNX ~ OWOJIOTMYECKUX TEOPHH M THUIOTE3. KIETOYHOM,
XPOMOCOMHOM, MyTaLlMOHHOM, 3BOJIIOLIMOHHON, MPOUCXOXKIACHHS >KU3HU U
YEJIOBEKA,

IIP6 04 - chopMHUPOBAHHOCTH YMEHHsSI PAaCKPBIBATH OCHOBOIIOJIATAIOINNE
Ouonornyeckue 3akoHb! 1 3akoHoMepHocTH (I'. Mennens, T. Moprana, HU.
Baswuinosa, 3. I'ekkens, @. Mrosnepa, K. bapa), rpanuiibl ux mpuMeHUMOCTH
K JKUBBIM CHUCTEMaM,;

IIP6 05 - nmproOpeTeHne onbITa MPUMEHEHUST OCHOBHBIX METOJOB Hay4HOT'O
MO3HAHUS, HMCIIONB3YEMBbIX B OMOJOrMM: HAOJFOAECHUS U OMUCAHUS KUBBIX
cUcTeM, TIpOoLeccOB UM  SBJIGHUN, OpraHu3alMd U [POBEIEHUs
OMONIOTHMYECKOTO  KCIIEPUMEHTA,  BBIIBW)KCHUSI  THIIOTE3,  BBIIBICHHS




B PaCCMaTPHUBAEMBIX SIBJICHUSIX,
- BHOCHTb KOPPEKTHUBbI B JEATEJbHOCTb,
OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM,
OLIEHUBATh PUCKH MOCJIEICTBUIN IESITEIbHOCTH;
- pa3BHBaThb KPEATUBHOE MBbIIIJICHUE TMPH
peLIeHNN )KU3HEHHBIX MPodyiemM

0) 6a30BbIe HCCIENOBATENBCKUE IEHCTBHS:

- BJIaACTDb HaBBbIKaMH yqe6Ho-
HCCIIEAOBATENbCKON 51 MPOEKTHOMN
JACATCIIbHOCTH, HaBbIKaMH pa3peiCHuA
npobrem;

- BBEABJIATE NPUYHUHHO-CICACTBCHHBIC CBA3U U
AKTYaJIU3UPOBATDH 3aaayy, BBIABUI'ATH

TUTIOTE3y €€ PELICHUS, HAXOOUTh apryMEHTHI
IUIl  IOKa3aTeNbCTBA CBOHMX YTBEPIKICHMI,
3a1aBaTh MapaMeTpbl U KPUTEPUU PELICHNUS,

- aHANM3UPOBATHb IIOJIyUYEHHBIE B  XOAE
peleHnss 3aJa4d  Pe3yJbTaThl, KPUTHUECKU
OLICHUBATh ux TIOCTOBEPHOCTb,
NPOTHO3MPOBAaTh  M3MEHEHHWE B  HOBBIX
yCIIOBUSIX;

- yMETb NEPEHOCUTD 3HAHUS B
NO3HABATENIbHYI0 W MPAKTUYECKYIO O0JacTH
KU3HEIEATENIbHOCTH,

- yMeTb HMHTETPUPOBATh 3HAHUS W3 Pa3HBIX
NPEIMETHBIX 00NacTel;

- BBIIBUTaTh HOBBIE UJAEH, Mpenjararh
OPUTHHAJIBHBIC TIOAXO/bI U PELICHNUS,

- croCcOOHOCTh MX MCTOJIb30BAHUS B
MO3HABATEJILHON U COLUAJIbHON MPAKTHKE

3aBUCUMOCTH  MEXKIy  HUCCICAyeMbIMH  BeJMYMHAMH,  OOBSICHEHHS
MOJTyYEHHBIX PE3YJIbTATOB U (HOPMYJIMPOBAHMS BBIBOAOB C MCIOJIb30BAHHEM
Hay4HbIX NOHSTUN, TEOPUH U 3aKOHOB;

PG 06 - copMUPOBAHHOCTb YMEHHUS BBIIENATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK MPOKAPHOT M  3YKAPUOT, OJHOKJETOYHBIX U
MHOTOKJIETOYHBIX OpPraHHU3MOB, BHAOB, OHOIEOLEHO30B W HKOCUCTEM,;
0COOEHHOCTH TPOIECCOB OOMEHa BEIECTB M MPEBPALIEHHs SHEPrUu B
KJeTKe, (POTOCHHTE3a, IUIACTHUECKOTO M JHepreTuyeckoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OMJIOAOTBOPEHHS, PA3BUTHS U PA3MHOKEHUSI,
WHIMBUAYAIbHOTO Pa3BUTHS OpraHusMa (OHTOreHe3a), OopbOBI 3a
CYLIECTBOBAHHE, €CTECTBEHHOTO orbopa, BUA000Pa30BaHUs,
NPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpezie OOMTaHHsI, BJIUSHHUSI KOMIIOHEHTOB
HKOCHUCTEM, aHTPOINOrEeHHBIX M3MEHEHUH B SKOCHCTEMax CBOEH MECTHOCTH,
KPYroBOPOTa BEIIECTB U MPEBpAIeHIe SHEPrun B duochepe;

IIP6 08 - chopMHUPOBAHHOCTH YMEHHUs pelaTh OHOJIOTUYECKUE 3a1adH,
COCTaBJIATh TE€HOTHIIMYECKHE CXEMbl CKPEIIUBAHUS [JIsi PAa3HbIX THUIIOB
HACJIEIOBAHMS TPU3HAKOB Y OpPraHM3MOB, COCTaBJATH CXEMbl IEepeHOCca
BELLECTB M YHEPTUH B SKOCHCTeMaX (LeMH MUTAHUS, TUIIEBbIC CETH)
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OK 02.
Hcnonb3osars
COBPEMEHHbIE
CpeACTBa MIOUCKA,
aHamm3a u
UHTEPIPETALUS
uHpOpMaLUHU U
uH(pOpPMaTMOHHBIE
TEXHOJIOTUU

IS BBITTOJTHEHHSI
3anay mpodeccro-
HaJIbHOU
IEATENIbHOCTH

JIP 08. B o0jacTH LEHHOCTH HAYYHOIO
MO3HAHHA:

- cpOopMHPOBAHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKH W OOLIECTBEHHOH MPAKTHKH,
OCHOBAHHOTO Ha ayanore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B
NOJIMKYJIBTY PHOM MHDE;

- COBEPLIEHCTBOBAHUE SI3BIKOBOM u
YUTATEJIbCKOM  KYJBTYphl ~ KaK  CPEINCcTBa
B3aUMOJEHCTBUS MEXIY JIIOABMH M TTO3HAHHUS
MHpA;

- OCO3HaHUe LIEHHOCTHU Hay4HOU
OEATENIbHOCTH, TOTOBHOCTb  OCYLIECTBJISITH
MPOEKTHYIO u HCCIIEIOBATENBCKY O
IesTeIbHOCTh MHANBUAYAIBHO H B TPYIIIIE,
MP 01. OsnaneHue  yHUBEPCAIbHBIMU
y4eOHBIMH MTO3HABATEIBHBIMH ICHCTBUSMU:

B) pabota ¢ nHpOpMaLHe:

- BJIaZIeTh HABBIKAMH MOJy4YeHHs HH(pOpMaIum
u3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaAMOCTOSITENIPHO ~ OCYINECTBIISATD  TIOMCK,
aHaNM3, CHCTEMATHU3ALUI0 U HHTEPIPETALHIO
uHpOpPMALMK PA3NUYHBIX BUAOB U (HOpM
NPEeNICTABIIECHNUS,

- CO3/1aBaTh TEKCTHI B PA3IM4YHBIX (hopMaTax ¢
y4eTOM Ha3HaueHUs] WHPOPMALMH U LEJIEBOH
ayIUTOPUH, BbIOMpass ONTHUMANbHYIO (opmy
NPEACTaBICHUS U BU3YaJIU3aLNY;

- OLEHHMBATh JOCTOBEPHOCTb, JIETHTUMHOCTH

ompP6 09 - chopMHPOBAHHOCTE YMEHUH KPUTUYECKH  OIICHUBATH
UH(pOPMALTHIO OHMONIOrnIecKoro coep KaHus, BKJTFOYAOLIYFO
TNICEBIOHAYYHbIE 3HAHMS W3 PA3JIMYHBIX MCTOYHHKOB (CpPEenCcTBAa MacCOBOH
uHpOpPMALMK, HAYYHO-TIOMYJISIPHBIE  MaTepUalIbl), HHTEPIPETHPOBATH
STHYECKHE ACIEKThl COBPEMEHHBIX HCCIIEOBAHUI B OMOJIOTUH, MEAHMLIUHE,
OMOTEXHOJIOTHH; PacCMaTPUBATh TJIOOANBHBIE SKOJOTUYECKHE IMPOOIEMBI
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIIEHHIO K HHUM COOCTBEHHYIO
TIO3ULIHIO;

nP6 10 - chopMUPOBAHHOCTH yMEHHH CO3maBaTh COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE COOOIIEHUST HA OCHOBE OMOJIOTHUECKON HH(pOpMauu
U3 HECKOJbKUX UCTOUYHUKOB, IPAMOTHO HCIIOJIb30BaTh MOHSATHIHBIN anmapat
Ouonornu

11




uHpoOpMaLy, ee COOTBETCTBUE NPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJIB30BATh CPENCTBA HHPOPMALIMOHHBIX U
KOMMYHUKAL[UOHHBIX TEXHOJIOTHI B PELIEHUU

KOTHUTHBHBIX, KOMMY HUKATHBHBIX u
OpPraHM3aLMOHHBIX 337384 C COOJIIOJCHUEM
TpeOOBaHUN  SPrOHOMHUKH, TEeXHUKH

0e30MacHOCTH, TUTHEHBI, PEeCypcocOepeskeHus],
NpPaBOBbIX W OTHYECKHX  HOPM, HOPM
UH(POPMAITMOHHOH 0e30MacHOCTH;

- BJIaJIeTh HABbIKAMH PACIIO3HABAHUS U
3amuThl HHGOpMaIuK, HHPOPMALTMOHHOH
0€30MacHOCTH JIMYHOCTH

OK 04.
O¢pdexTnBHO
B3aMMOJENCTBO-
BaTh U paboTarh
B KOJUIEKTUBE U
KOMaHJIe

MP 03 - TrOTOBHOCTB K CaMOpPa3BUTHIO,
CaMOCTOATEJILHOCTU U CaMOOIIPEAENICHHUIO;
-OBJIaJIeHNe HaBbIKaMU yueOHO-
HCCIIEAOBATENbCKOM, MPOEKTHOMN 51
COLIMATbHOW JIESTENHHOCTH,

MP 02 - OsnaneHue yHUBEpPCAIbHBIMU
KOMMYHMKATUBHBIMU AEHCTBUSMU:

0) COBMeCTHasI IeSITeTbHOCTD:

- TMOHHUMAaTb U MCIMOJIb30BaTh IPEUMYILIECTBA
KOMaHIHOH ¥ HHAMBUAYAJIbHOHN padoTsl,

- IPUHUMATD LIeJI1 COBMECTHOMN J€STENbHOCTH,
OpPraHU30BBIBATh U KOOPAUHUPOBATH AEHCTBUS
0 €€ JOCTHUXEHUI. COCTaBJATb IUIAH
NEHCTBUN, pacCHpenenaTb pPOJU €  Y4YETOM
MHEHUH YYaCTHUKOB OOCY)XKIOaThb pPe3yJIbTaThI
COBMECTHOH padoThl,

- KOOPOWHHMPOBATh MW BBINOJHATH PadOTy B

IIP6 0S - npuoOpereHue omnbiTa MPUMEHEHHSI OCHOBHBIX METO/IOB HAYYHOTO
MIO3HAHUS, MCIOJIb3YEMbIX B OHWOJIOTHH: HAOIONEHUS U OMHCAHHS SKUBBIX

CHUCTEM, nmpoueccoB u ﬂBHeHI/IfI; OopraHu3anun u MPOBEACHUA
OHOJIOTUYECKOTO OKCIICPUMEHTA, BBIIBHKCHUA T'UIIOTES, BBIAIBJICHUA
3aBUCHUMOCTH MECXKOY HUCCIICAY EMbIMU BCJIMYHNHaAMU, 00BSICHEHUS

MOJIyYEHHBIX PE3YJIbTaTOB U (POPMYJIMPOBAHUS BBIBOJIOB C UCIIOJIB30BAHHEM
HAY4YHBIX [OHATHI, TEOPUH U 3aKOHOB
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YCJIOBUSIX ~ PEAlbHOTO,  BUPTYAJbHOTO U
KOMOWHHUPOBAHHOTO B3aMOCHCTBUSI,

- OCYIIECTBJISITh TTO3UTHUBHOE CTPATErHYeCKOe
MOBEIEHUE B PA3JIMYHBIX  CUTYaLUsX,
MPOSIBIISITH TBOPUYECTBO M BOOOpakeHue, ObITh
WHUIUATUBHBIM

OBjaneHue YHUBEPCATBHBIMU PETyJISTUBHBIMU
TNEHCTBUIMU:

r) NpuHSTHE CeOst U APYTHX JIFOACH:

- MPUHUMATh MOTHUBBI U apPTYMEHTBHI IPYTHX
Jronen npu aHam3e Pe3yJIbTaTOB
NesITeJIbHOCTH,

- MPU3HABaThb CBOE TPABO W MPABO JPYTHX
JHOJIEH Ha OIHOKH,

- pa3BHBaTh CIMOCOOHOCTH TMOHUMATh MUP C
MO3UINH JPYTOro YeJIOBeKa

OK 07.
ConeiicTBoBaThH
COXPaHEHHIO

OKpY Karo1e i
Cpenpl,
pecypcocOepe-
JKEHUIO, TPUMEHSITh
3HaHUS 00 M3MeHe-
HUH KJTUMaTa,

TP UHIIHITBI
OepesKIMBOTrO
MPOM3BOJICTRA,

3¢ deKTHBHO
NENCTBOBATH B

JP 07. B o0gacts DK0JOTHYECKOro
BOCIIUTAHUSA .
- c(hOpMUPOBAHHOCTH 3KOJIOTUYECKOMN

KyJIbTYpbl, NMOHUMAaHUE BJIMSIHUS COLIUAIBHO-
S5KOHOMHYECKMX IIPOLIECCOB HAa COCTOSIHHE
MPUPOAHON M COLMANBHOWU CPENbl, OCO3HAHHE
ro0aNbHOTO  XapakTepa  HKOJOTMYECKHX
npobrem;

- TJIAHUPOBAHHUE U OCYLUECTBJICHUE NEHCTBUI
B OKpPYJKarOLeH Cpene Ha OCHOBE 3HAHUsA
LeJel yCTONYMBOrO Pa3BUTHS YEJIOBEYECTBA,
AKTHUBHOE HENPUATHE NEUCTBUH, MPUHOCAILINUX
BpeI OKPYKaloLIei cpene,

- YMEHHE NPOTHO3MPOBATH HEONArONPUATHBIE

PG 07 - chopMHUpOBAaHHOCTE YMEHHUS PUMEHSTD MTOJIyUEHHbIE 3HAHUS IS
OOBsICHEHUs] OMOJIOTMYECKUX TIPOLECCOB W SIBJICHHWH, Ui TNPHHATHUS
MPAKTHYECKUX PEIIeHUN B TMOBCEIHEBHOH >KU3HU C IENbI0 OOeCreueHust
0€30MacHOCTH CBOErO 3/I0POBBbSI W 3/I0POBbSl  OKPYXKAIOLINX  JIFOACH,
coOmonennst 310poBoro odpasa KW3HH, HOPM TIPaMOTHOTO IIOBEACHUS B
OKpyKarolllell  OpUPOOHOW  Cpeae, MOHVMaHUe  HEeOOXOOUMOCTHU
UCTIOJIb30BAHUS TOCTUKEHHUI COBPEMEHHON OMOIOTHH U OMOTEXHOJIOTHH JJIst
pPaLMOHANIBHOIO MPUPOAONONB30BAHUS
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Ype3BbIMaiHbIX
CUTyaLUsIX.

SKOJIOTUYECKHE  IOCIENCTBUS  MPEANpPUHU-
MaeMBbIX JEHCTBHI, NPEAOTBPALIATh UX,

- pacuiMpeHHe  OIbITa JesITeIbHOCTH
SKOJIOTMYECKOHN HampaBlIeHHOCTH;

- OBJIaJIeHNE HaBbIKaMU yueOHO-
HCCIIEAOBATENbCKOM, MPOEKTHOMN 51
COLIMAJIBHON AEeSITEJIbHOCTH

14




2. CTPYKTYPA U COJAEP)KAHUE PABOUYEN ITPOT'PAMMBI

OBIIEOBPA3OBATEJIBHOU JUCITAILINHBI

2.1 O0bem yueOHOI AMCUMIIMHBI U BUAbI Y4e0HO0il padoThl

Buo yuebnoi pabomut Obvem uacos
O6mbem 0bpazoBaTeIbHOI TPOrpaMMBI JUCLUTLTHHBI 72
B TOM YHCJIE:
OcHOBHOE conepkaHue 72
B TOM YHCJIE:
TEOpeTUIECKOe O0yUeHIEe 42
B T.4. MPO(HeCCHOHAIbHO-OPUEHTHPOBAHHOE CONIEPIKAHUE 4
IPaKTUYECCKUE 3aHATUSA 20
B T.4. MPO(HeCCHOHAIbHO-OPUEHTHPOBAHHOE CONIEPIKAHUE 4
nabopaTopHbIE 3aHATHUS 10
B T.4. MPO(HeCCHOHAIbHO-OPUEHTHPOBAHHOE CONIEPIKAHUE 2

IIpomesxkyTOuHast aTTecTalus - 3a4eT C OLEHKON
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2.2 TemaTnuyeckHi NJIaH U cofepRaHue 001eoOpa3oBaTeabHOI AMcUNIMHBI Buosiorus

HaumeHnoBaHue Coaepxanue yueOHoro marepuasa (0CHOBHOe M pogecCHOHATBHO- Oobem dopmupyemble
Pa3aesioB H TeM OPHEHTHPOBAHHOE), 1a00pPATOPHBIE U MPAKTHYECKHE 3AHATHS, NIPUKJIAIHOH MOY.JIb 4acoB KOMINeTeHHH
Pa3aen 1. buogorus kak Hayka. ZKusble cucTeMbl H HX OpraHH3alUsI 2
Tema 1.1. buonorust ~ |buonornst — Hayka o >kxuBod mnpupope. Cps3m Ouonormu ¢ OOIIECTBEHHBIMH,
B cucTeMe Hayk. O0masi [TeXHHYECKUMH B IPYTHMH €CTeCTBEHHBIMH HayKaMu, Gpuiocopuet, penuruei, 3STUKOM, OK 02
XapaKTEePUCTHKA )KU3HU PCTETHMKOW U mpaBoM. Pomp Ounonorun B (QOPMHPOBAHWH COBPEMEHHOW HAay4HOM 2
KapTUHBI Mupa. CucreMa OMOIOTHYECKUX HaYK.
MeTonbl TMO3HAHHWA KUBOH MNPHUPONbl (HAOMIOAEHHE, SKCIEPHUMEHT, OIHCaHHE,
M3MepeHue, KIacCu(puKalvs, MOEINPOBAHIE, CTATHCTHYECKAsT 00padOTKa NaHHBIX).
DKuBple cuctembl (OMocHCTeMBI) Kak mpenMer u3ydeHus omosnoruu. OTiuune >KUBBIX
CHCTEM OT Heopranudeckoi npuponsl. CBoiicTBa OHOCHCTEM U UX pa3HOOOpasue.
'Y poBHU OpraHu3auny OHOCUCTEM: MOJIEKYJIIPHO-TEHETUYECKHH, KJIETOUHBIH,
OpPTaHU3MEHHBIH, MOy JIILIMOHHO-BUOBOH, 5KOCUCTEMHBIH (OO - T€OLeHOTUYECKH),
orochepHbIi
Pasnen 2. XUMHYECKHH COCTAB H CTPOEHHE KJIETKH 6
Tema 2.1 buonorunuecku |benkn. CocraB u  cTpoeHMe OeNKOB. AMHMHOKHCIOTBI — MOHOMEphI OENKOB. 2 OK 01
BaXkHble XUMHUUeckrue |[He3ameHuMble U 3aMEHHUMblE AMHHOKHCIOTHI. AMHHOKHCIOTHBIH COCTaB. Y POBHHU OK 02
COEAUHEHHUS CTPYKTYypbl O€JIKOBOH MOJIeKybl (MEpPBUYHAS, BTOPUYHAS, TPETHYHAS U YETBEPTHUYHAS OK 04

CTpykTypa). Xumuueckne cBoicTBa OenkoB. buonorndyeckne ¢yHkuum Oenkos.
DepmeHThl — Ononornueckue karanuzatopbl. CTpoeHue (pepMeHTa: aKTHUBHBIH LEHTP,
cyOctpatHas cnenuduaHocTs. Kodepmentsl. Buramunel. Otnuuus ¢GepMeHTOB 0T
HEOPTraHMYECKUX KaTaJIu3aTOPOB.

YraeBompl: MoOHOcaxapunabl (TNOKO3a, pubdo3a W  Je30kcupudo3a), AMCaXapHuibl
(caxaposa, JTaKTo3a) U MoJIMcaxapuabl (KpaxMal, TIHKOTeH, HeJuTt0103a). buonorudeckue

(bYHKIIMHU YTJIEBOJIOB.
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Jlumuper: Tpurmunepuasl, ¢ocdonumuael, crepounsl. ['unpodunasHO-TUAPOPOOHBIE
coiictBa. buonormueckue QyHkumu ununoB. CpaBHEHUE YIJIEBOIAOB, OENKOB U
JUNUAOB Kak MCTOYHHUKOB dHeprun. Hyxneunosble xkuciaorel: JHK u PHK.
Hyxneotnnel — MOHOMepbI HYKJIEHMHOBbIX KHCIOT. Ctpoerme un ¢ynkumu JIHK.
Crtpoenne u pynkuuu PHK. AT®: crpoenune u pyHKIMH

Tema 2.2.

CtpykTypHO-
(bYHKIIMOHAIbHAS
OpTaHu3aLHsl KJIETOK

Metonsl m3yueHust kieTku.KieTka kak wenoctHas skuBas cuctema. OOuiue nmpu3HaKH
KJICTOK: 3aMKHyTasi Hapy»xkHast MemOpaHa, monekysbl JJHK kak reHeTudeckwii ammapar,
crcTeMa CHHTe3a Oenka.

Tunbl  KJIETOK: JyKapuoOTHYecKas M mpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
npokapuotudeckoit kiaetku. Kierounas crenka Oaktepuii. CTpoeHUe 3yKapUOTUYECKOM
kieTki. OCHOBHBIE OTIMYWS PACTUTEIBHOH, JKMBOTHOM W TPHUOHOW  KIETKH.
[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK— KJIETOYHAS CTEHKA, TJIMKOKAJIUKC, WX (PYHKLIHH.
[Tna3matudeckass MemOpaHa, €€ CBOMCTBA M (DY HKIIHH.

[{uTorasma u ee opranouasl. OmHomemOpaHHbie opraHouabl kinetku: JIIC, ammapar
["onbaxu, u30coMbl. [1oyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHAPUH, IIACTULBL.
[TpoucxoxxaeHne MUTOXOHAPUH 1 TuiacTu. Buabl mnactun. HemeMmOpaHHBIE OpraHOHIbI
KJIETKH: PUOOCOMBI, KJETOUHBIH LEHTP, LEHTPHONH, PECHUYKH, XIyTUKH. DyHKIHMH
OpraHoOuAOB KJIEeTKU. Brimouenus.

Anpo — perynatopHblii ueHTp kietku. CrpoeHue smpa:  spepHas 000JIOUKa,

KApHOIJIA3Ma, XPOMATHUH, SIAPBILIKO. XPOMOCOMBL. TpaHCHOPT BELIECTB B KJIETKE

JIabopaTopHbie padoThbI:
Ne 1 «M3ydeHue CTPOESHHUS KJIETOK PACTEHUH, KMBOTHBIX M OAKTEPHIA MOA MUKPOCKOIIOM
Ha FOTOBBIX MHUKpPOIIpEnaparax U Ux ONMHCAHUE»

Paszgen 3. ZKu3HenearebHOCTL KJIETKH

Tema 3.1.
OOMeH BelecTB
U MpeBpallleHne SHEPTUH
B KJIETKE

OOmeH BemiecTB, Wi MeTaboam3M. AcCcUMIUIALMS (TJIACTUYEeCKHA OOMeH) u
MUCCUMIITALIMSL  (SHEpreTudeckuii oOMEH) — 1B€ CTOPOHBI EIMHOTO IPOLECCa
MeTa0onm3mMa. Pojb 3aKOHOB COXpaHEHMs BEIECTBA M JHEPIUM B IOHUMAaHHU
MetaOonm3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIH © TreTepoTpodHbId. Poib
(bepMeHTOB B OOMEHE BELIECTB M MNPEBPAIICHUH SHEPTUH B KieTke. POTOCHHTE3.
CeeroBast m TemHOBas (¢asbl ¢porocuHTe3a. Peakuuu ¢orocunaTesa. IHHEKTUBHOCTH

(borocuHTe3a. 3HaueHne GOTOCHHTE3A ISl )KU3HU Ha 3emiie. BiusiHue ycnoBuii cpespl Ha

OK-01,
OK-02,
OK-04
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(boTOCHHTE3 M CHOCOOBI MOBBIMEHHSI €ro MPOAYKTUBHOCTH Y KYJBTYPHBIX PAaCTEHHIL.
XeMocuHTe3. XeMOCHHTE3UpYIOe OakTepun. 3HaAUYEHUE XEMOCHHTE3a Ui JKU3HU Ha|
Bemie.

Ouepretndyeckuii oOMeH B kjerke. PacimernyieHue BEIIECTB, BbICJICHUE W
aKKyMyJIMPOBaHUE DHEPIMU B KJIETKE. DTallbl dHEPreTUdeckoro odmena. [ nmukosms.
bpokenne u ero Bumbl. KuCIOpOIHOE OKHUCIEHHWE, WM KJIETOYHOE JbIXaHHE.
OxucnurenbHoe dhochopunupoBanue. IPHeKTHBHOCTh SHEPTETHUECKOTO OOMEHA

Tema 3.2 buocunres
Oenka

Peakunn marpuunoro cunaresa. ['eHerndeckast nnpopmauus u JJHK. Peamzarmst
TeHETHYECKOH HHpOopMauny B KiIeTke. | eHeTHIeCcKnii KO M €ro CBONCTBA.
Tpanckpumniust — matpuunbiii cuaTe3 PHK. Tpancsinus — OnocunTe3 Oenka. ITarbl
Tpancsinny. KogupoBanue aMmuHOKUCIOT. Ponb pubocom B OnocnHTe3e Oenka

Tema 3.3. Bupycsl

IIpakTHYecKHE 3aHATHSA:
Ne 1 «BakunHanmst kak npopuirakTika HHPEKIHOHHBIX 3a00JI€BaHUI

KonTtpoabHnasi padora Ne 1 MonekyJIsipHbIil ypOBeHb OpraHHU3alnHU KHBOTO

Pasnen 4. PazMHoOKeHHe H HHAUBHAYAJBLHOE PA3BUTHE OPTAaHH3MOB

Tema 4.1. 2KuisHeHHbBIN
UK KJIETKHA

IIpakTHYeckHe 3aHATHS:
Ne 2 «HpekroHHbIe 3a001€BaHUS U STTHAEMHIH B UCTOPUH YEJIOBEUECTBAY

Tema 4.2. ®opMbl
Pa3MHOKEHHUs1 OPraHNU3MOB

DopMBl  pa3MHOXKEHHUS OpraHu3MoB. Oecrooe M mosioBoe. Buasl  Gecrionoro
Pa3MHOXKEHUS: JleJIeHWe HaJBO€ M IOYKOBaHME OJHO M  MHOIOKJIETOYHBIX,
criopooOpa3oBaHHe, BEreTaTHBHOE pasMHOXKEHHE. VICKyCCTBEHHOE KIJIOHHPOBAHUE
OPraHU3MOB, €r0 3HAUEHHUE JJIsl CEJIEKLIUU.

[TonoBoe pa3MHOXKEHHE, ero OTau4us oT Oecnonoro. Meiio3. Ctaguu meiiosa.

[ Iponieccel, MPOUCXOASIINE HA CTAAUAX Melo3a. IloBeaenne XxpoMocoM B Mero3e.
Kpoccunrosep. buonornueckuii cMbIC U 3Ha4eHHUE Melo3a. ['ameTorenes — npouecc
0Opa30BaHUs MOJIOBBIX KJIETOK Y JKUBOTHBIX. [10JIOBBIE JKeNle3bl: CEMEHHHUKH U STHYHUKH.
(O0pa3oBaHue 1 Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIIepMaTO30H /I, SIMIIEKIIeTKA) —
criepMaToreHes u ooreHes. OCOOEHHOCTU CTPOEHHMS SILIEKIETOK U CIIEPMAaTO30UI0B.
Onnonorsopenue. IlapreHorenes

OK-01, OK-02, OK-
04

Tema 4.3.
HnausunyanbHOE

IIpakTHYeckHe 3aHATHS:
Ne 3 «BakunHanmst kak npopuirakTika HHPEKIHOHHBIX 3a00JI€BaHUI
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Pa3BUTHUEC OPraHNU3MOB

Paszpen S. HacsieacTBEHHOCTH H H3MEHYHBOCTE OPraHU3MOB

12

Tema 5.1 3akoHomepHocTHllI[penMer M 3amauu reHEeTHKW. PoOjb IUTOJIOTHM W 3MOPUOJIOTMM B CTaHOBJICHUH]

HacCJeaoBaHusA

reHeTUKHU. BKJag pocCHIiCKUX U 3apyOeKHBbIX VYEHBIX B Pa3BUTHE T€HETHUKU. MeTombl
reHeTUKN (TUOPUIOJIOTHYECKHA, [UTOTEHETHUECKUNM, MOJIEKYISIPHO-TEHETHUECKHI).
(OCHOBHBIE TeHETUYECKHE TIOHATHS. | eHeTH4eckasi CHMBOJIMKA, WCIOIb3yeMasl B CXemMax
CKPELIUBAHUM.

3aKOHOMEPHOCTH  HACJENOBaHHWS NPU3HAKOB, YCTaHOBIeHHble I. MeHzaenem.

MoHorubpuaHoe CKpelquBaHue. 3aKOH eqUHO00pasusi THOPUAOB MEPBOTO TTOKOJIEHHS.

[IpaBuno AOMUHUPOBaHUS. 3aKOH PACIIEIICHHs MPU3HAKOB. | MITOTE3a YMCTOTHI TAMET.

[TonrHoe w HenmojsHOe AOMHMHHpOBaHWE. JIUTHOpUAHOE CKpeluBaHHE. 3aKOH

HE3aBHCHUMOTI'0 HACJIeIOBAHUS MPU3HAKOB. LlUTOreHeTHYecKue OCHOBBI TUTHOPUIHOTO

CKpeIIMBaHMsA. AHAIM3NPYIOLIee CKpeluBaHue. VCnoib30BaHHE AHAIU3HPYIOIIETO

CKPELIMBAHMS [JIsl ONIPENeNICHUs] T€HOTHUIa 0cobu

OK.01 OK.02
OK.04

IIpakTHYeckHe 3aHATHS:

Ne 4 Pewrenue 3aa4 Ha OnpeaeaeHue BEPOSITHOCTH BO3SHUKHOBEHHS HACIEACTBEHHBIX
MPU3HAKOB IPH MOHO-, TH-, TOJUTHOPHIHOM U aHAIM3UPYIOLIEM CKPEIIUBAHUH,
COCTaBJIEHHE FeHOTUIIHYECKUX CXEM CKpEeLIMBaHUs

Tema 5.2. CreruieHHoe
HACJICIOBAHKE MPU3HAKOB

CueruieHHOe HacnenoBanue npusHakoB. Pabora T. Moprana 1o CHeIIeHHOMY
Hac/leNOBaHUIO T'eHOB. HapylleHue cLeIuleHus F€HOB B pe3yJbTaTe KPOCCHHIOBEpA.
XpoMOCOMHasl TeOpHUs HacIeACTBEHHOCTH. | eHeTHueckre KapThl.

I'enetuka mnona. XpOMOCOMHOE OmNpeneneHue Mmona. AyTOCOMBI M IOJIOBbIE
XPOMOCOMBI. T'omorameTrHbie u reTeporaMeETHBIC OpTaHU3MBI. HaCJ'IeI[OBaHI/Ie
MIPU3HAKOB, CLIETIJIEHHBIX C MTOJIOM

JlaGopaTopHbie padoThI:
Ne 2 PemieHue 3aay Ha OMNpeEAEsIeHHe BEPOSITHOCTU BO3HMKHOBEHHUS HACJEICTBEHHBIX
MPU3HAKOB TMPH CLEIUICHHOM HACJENIOBAHUH, COCTABJIEHHWE TE€HOTUIMHYECKHUX CXEM

CKPEIIMBAHUS
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Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYHUBOCTH

M3MeHunBOCTE. Buapl M3MEHUMBOCTU: HEHACNENCTBEHHAass M HacjiencTseHHass. Poup
Cpeabl B HEHACIEACTBEHHOH HM3MEHUYMBOCTH. XapakTepUCTHKA MOAU(PUKALMOHHON
M3MEHYMBOCTH. BapuanuvoHHBI psAx W BapuanuoHHas kpusass. Hopma peaxuun
npusHaka. KonuuecTBeHHbIE U KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakiuu. CBOICTBA
MOTU(PUKATMOHHONH H3MEHYHBOCTH.
HacnencreenHnas, UJn FeHOTHUITNYECKAst U3MEHYUBOCTD. KombunatusHast
U3MEHYHNBOCTb. Mei03 U MOJOBOH MPOLECC — OCHOBA KOMOMHATUBHONH U3MEHUYHBOCTH.
MyTauuonHass u3MeHUMBOCTh. Knaccuukanms MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. UYactota W npuuuHBl MyTauwii. MyTtareHHble  (akTopbl.  3aKoH
FOMOJIOTHYECKHUX pPAOOB B HaCJIeICTBEHHON W3MEHYHUBOCTH
H. 1. BaBunosa

Tema 5.4. 'eneTuxa
qeJI0OBEKA

IIpakTHYecKHE 3aHATHSA:
Ne 5 «CocTaBJieHHe U aHAJIU3 POIOCIOBHBIX YEJIOBEKA

KonTpoabnast padora Ne 2 Ctpoerne u GyHKIMH OpraHU3Ma

Pazgen 6. DBOJIOHOHHAA OHOJIOTHA

Tema 6.1. DBONOLIMOHHAS
TeopHs
U €€ MECTO
B Oumoioruu

[Ipennoceliki BO3HMKHOBEHHS! 3BOJIOLMOHHON TEOpHUH. DBOJIOLMOHHAS TEOpUS U €€
MecTo B Onosoruu. BiusiHue 5BOMIOMMOHHON TEOPHH HAa Pa3BUTHE OHOJIOTHH U APYTHUX
Hayk. CBuperenpcTBa dSBomrouuu. IlajgeoHTonoruyeckue:  MOCIENOBATENbHOCTD
MOSIBIEHUsT BUJOB B  IAJEOHTOJOTHYECKOW  JIETONUCH, TePexXOgHble  (POpMBL
buoreorpadudeckne: cxoacTBO M pasnuume (payH U (PIop MaTepuKOB U OCTPOBOB.
[OMOpHONIOTHYECKHE. CXOACTBA U Pa3inyusi SMOPHOHOB Pa3HBIX BHUAOB MO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE:  T'OMOJIOTUYHBIE,  AHAJOTMYHbIE, PYIUMEHTapHBbIE
OpraHbl,  araBU3Mbl.  MOJEKYJIIPHO-OMOXUMHUYECKHE.  CXOICTBO  MEXaHHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJIMUYECKIX MyTel y BCEX JKUBBIX OPTraHH3MOB.
OsomounonHass Teopuss Y. Jlapeuna. Ilpeanochuiku BO3HUKHOBEHHS JapBHHHU3MA.
JBIKyIIue CUJIbl 3BOMOLMM BHUAOB MO JlapBuHY (M30BITOYHOE pa3MHOXKEHHE NPU
OTPaHUYEHHOCTH  PECYpCOB,  HEOMpeneJéHHas  W3MEHYMBOCTh, Ooppba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN 0TOOD)

OK-01, OK-02, OK-
04

Tema 6.2.
MaxkposBoaronus

Maxkposposrorusi. @opMbl SBOMIONNH: (prieTHYeCKast, TUBEPreHTHAs, KOHBEPTEHTHAsI,
napasenbHas. HeoOpaTuMocTh 3Bomonnu

Pa3znen 7. Bo3HnkHOBeHNE U Pa3BUTHE KU3HH HA 3emJie
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Tema 7.1. Cucrema Cucrema OpraHU4eCKOro MUpa Kak OTpakeHHe 3BOMIOLUUNA. OCHOBHBIE CUCTEMATHIYECKUE OK.01 OK.02
OpPTaHUYECKOro MHUpA. [PYNIIbI OPraHU3MOB. XapakTEPUCTUKA KIMMaTa M TI'eOJOTHYECKHUX IMPOLECCOB. OK.04
[Ipoucxoxxnenne (OCHOBHBIE 3Tambl 3BONIONMU PACTUTENBHOTO W JKMBOTHOrO MHpa. Apomopdosbl y
YeJI0BEeKa — pacTeHuii 1 *kuBOTHBIX. [T0sIBNIEHNE, paciBET U BBIMHUPAHUE TPYIII KUBBIX OPTaHU3MOB. 2
AHTPOIIOTEHE3 OBoOLMsA YeNoBeKa. AHTPONOJOrHs Kak Hayka. Pa3BuTue mnpeacTaBieHUN o
MPOUCXOKACHUH YesioBeka. MeTonbl n3yueHus antpornoreHe3a. CXoacTsa v pa3auyuns
YeJIOBeKa M JKUBOTHBIX. CHCTEMaTHUECKOE IMOJIOKEHHE ueloBeKa. JIBHIKYyILIHe CHIIBI
(akToper) anTponoreHe3a. HacneacTBeHHass U3MEHUYUBOCTh M €CTECTBEHHBIN OTOOP.
OOwmecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYANH TPYAa, MBIILJICHHUE, peUb
JIabopaTopHbie padoThbI: 2
Ne 3 «IIpucnocoOneHHOCTh YenoBeKa K pasHbIM YCIOBHAM Cpenbl. BiusHue
reorpaduyecKoi cpenbl Ha MOP(OJIOTHIO U PUBUONIOTHUIO YETIOBEKAY
Paznen 8. OprannsmMbl 1 OKpYy:RaOIIasi cpeaa 4
Tema 8.1. Dkoyorust  [DKOJOrMsA KAk HaykKa. 3adadd HW  Pas3nesibl 3KOJOTHH. MeTonbl 3KOJIOTMYeCKHX 2 OK-01,
Kak Hayka. Cpeapl )KU3HU. [MCCIAENOBAHUI. DJKOJOTHYECKOE MHPOBO33PEHHUE COBPEMEHHOro uenoseka. Cpenbl OK-02,
DKOJIOTHYECKUE OOUTaAHMS OPTaHU3MOB: BOJHAS, Ha3€MHO-BO3yIIIHA, MOYBCHHAS, OK-04,
bakTopsl BHY TpUOpPraHU3MeHHasi. Jkojiorndeckue ¢Gakropel. Kraccupukamms 3KONIOTHYECKUX OK-07
(bakTOpOB: abmoTHUecKue, OMOTHYECKHE W aHTPOIOreHHble. [[eficTBHEe 3KOJOrHYecKUX
(bakTOpoB Ha opraHu3Mbl. AOuoTHdeckne (aKTOPBL CBET, TEMIIEPATypa, BIIAKHOCT.
Dortonepuonusm. Ilprucnocobnenuss opraHu3MoB K IEHCTBHIO aOMOTHUYECKUX (PaKTOPOB.
bronorndeckue putMel. buornueckue ¢axkropbl. Bumel OHOTHUECKHUX B3aMMOACHCTBHIA:
KOHKY PEHLIUS, XHUIHAYECTBO. [Tapazutusm, MyTyaJlu3M, KOMMEHCAJIU3M
(KBapTHPAHCTBO, HAXJEOHMUYECTBO), AMEHCAIH3M, HEHTpau3M. 3HaUYeHUe OMOTHYECKUX
B3aMMOJICHCTBHIA ISl CYIIECTBOBAHHUS] OPraHM3MOB B MMPHPOAHBIX COOOIIECTBAX
Tema 8.2. (DKOJIOTUYECKUE XapaKTepUCTUKHU monyssinuu. (OCHOBHBIE MOKa3aTeNu MOMyJIALUU: 2
Dxonoruyeckue YHCIEHHOCTb, TUIOTHOCTh, POJKAAEMOCTb, CMEPTHOCTb, NPUPOCT, MUrpauus. JnHammka
XapaKTEPUCTUKU MUCJIEHHOCTH MOMYJISIIUHN U €€ PeryJIsius
TIOTTY JISIIIAH
Pasnen 9. CoolmecTBa M 3K0JIOTHYECKHE CHCTEMbI 12
Tema 9.1. CooOmectBo  opraHusmMoB —  Ouoneno3. CTpykTypel OHOLIEHO3a:  BHIOBAs, 2 OK-01,
CooOmectBa MpOCTpaHCTBEeHHAs, Tpodudeckas (mumesasi). Bunbl-nomuaanThl. CBsI3U B OMOLIEHO3E. OK-02,
OpPTaHHU3MOB, Dxonorndeckue cuctembl (3kocuctembl). lloHsTre 00 sKocHUCTEMEe U OHMOreoLEeHO3e. OK-04,

21




IKOCUCTEMBI

(DyHKUMOHATBHBIE KOMIIOHEHTBl 3KOCHCTEMbI: MPOAYLIEHThI, KOHCYMEHTBI, PEAyLEHTHL.
KpyroBopoT BeLecTB U MOTOK SHEPTUH B dKocucTeMe. Tpodudeckne (MULIEBbIE) YPOBHH
prkocucTeMbl. [InmmeBsie nenu u cetd. OCHOBHBIE NMOKA3aTeNN SKOCHCTEMBbI: Onomacca,
MPONYKLMS. DKOJNOTUYECKUE MUPAMUABL TNPOAYKLHH, YHCISCHHOCTH, OHOMAacChL
CBOIMCTBA SKOCUCTEM: YCTOHIMBOCTD, CAMOpEeryJisiiysi, pa3putre. CyKIeccus

OK-07

JlaGopaTopHbie padoThbI:
Ne 4 «CpaBHEHHE BHIOB 11O MOP(OIOTUIECKOMY KPUTEPHIO»

Tema 9.2.
Buocdepa —
rio0anbHast
bKOCHCTEMA 3eMITH

Yuenne B. M. BepHanckoro o Gmocdepe. I'panuibl, coctaB u cTpykrypa Omochepsl.
PKusoe BemectBo u ero ¢yHkumu. OcobeHHocTH Omochepbl kak rodaIbHON
HBKOCHCTEMBI. JIlMHaAMUYeCcKOe paBHOBeCHE M 0OpaTHas cBs3b B Ouocdepe. KpyroBoporsl
BEIECTB M OHOreOXMMHUYECKHE LHUKJbI 3JeMEHTOB (yriepoaa, a30Ta). 3OHAJbHOCTH
ouocheprr. OCHOBHBIE OMOMBI CYIIN

Tema 9.3.

Bnusinue connanbHO-
PKOJIOTUYECKHX (PaKTOpoB
Ha 3710POBbE YEJIOBEKa

UenoseuectBo B Ouocepe 3emmu. AHTPONOreHHbIE W3MEHEHUsT B Ouocdepe.
["obanbHbIe HKoJI0rHUeckue npobdneMsl. CoCyIecTBOBAaHNUE MPHPOALI U YEIOBEYECTBA.
CoxpaneHue OmnopasHooOpaswst Kak OCHOBa ycroiumBoctH Ounocheprl. OcHOBa
PALMOHAJIBHOIO  YIPABJIEHUs [PUPOAHBIMU pPECypcaMd U HUX  HUCIOJIb30BAHUE.
OCTH KEHUs1 OMOJIOTHH U OXpaHa MPUPOIbI

Tema 9.4.

Bnusinue connanbHO-
PKOJIOTUYECKHX (PaKTOpoB
Ha 3710POBbE YEJIOBEKa

310poBbe U €ro cocrapisifoinue. PakTOPhI, MOJIOKUTENBHO U OTPULIATENILHO BJIHMSIIOIIHE
Ha OpraHM3M dYenoseka. IIpobOiemMa TEXHOTeHHBIX BO3NIEHCTBHI Ha 30POBbE YEJIOBEKA
(3JIEKTPOMArHUTHBIE TOJIsI, OBITOBAsT XUMUS, W30OBITOUHBIC INyMBbI, PaAHANs U T.IL).
Ananraiysi OpraHu3Ma 4YejioBeka K (hakTopaMm OKpyKaromied cperbl. [IpUHIMIIBI
(bopMupoBaHHs 3I0pOBbecOeperaroero mosenaeHus. Duzndeckas aKTHBHOCTh U
3I0POBbE. BHOXHUMIUYECKHE aCTIEKThI PAIMOHATIBHOTO MUTAHMUS

JIabopaTopHbie padoThbI:
Ne 5 «Baustane abnorndeckux (pakToOpoB Ha YETIOBEKa)

Pa3znen 10. Cenekunsi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
OCHOBBI OMOTEXHOJIOTHHA

buoTexHoNOrusl Kak OTpacib MPOU3BOACTBA. I'€HHas HHXKeHepus. ITallbl CO3JaHUS
pexomOmnanTHOH JIHK w TpaHcreHHelx opraHu3MoB. KietouHast WHXKEHepHs.

Knerounele kyaeTypel. MHUKpPOKJIOHANBHOE pa3sMHOXKEHHE pacTeHuil. KionuposaHue

OK-01,
OK-02,
OK-04,
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BHICOKOIIPOAYKTUBHBIX ~ CEJIbCKOXO3AMCTBEHHBIX  OPraHHU3MOB. OJKOJOTMYecKHe U
prrueckue nmpobnemel. MO — reHeTndeckn MOTU(UIIPOBAHHBIE OPTAHU3MBI

Tema 10.2.
IbHOTEXHOJIOr U
B )KM3HU U PO eccuu

IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE CO/IEPKAHHUE (COAePKAHNE PUKJIATHOTO
MOaYy.JI51)

(OCHOBHBIC HAIPaBJIEHUs] COBPEMEHHOH OHMOTEXHOJOrMH B  NPOoeCCHOHAIBHON
nesiTeIbHOCTH 4elioBeka. Metonel OnorexHonorud. OObeKTbl OMOTEXHOJOTHH. JTHKA
OMOTEXHOJOTMYECKUX W TeHETHUECKHUX HKCIepuMeHTOB. llpaBmia mowcka m aHanu3a
OrosKoNorHuecKkoil MHGOPMAIMM W3 PA3JIMYHBIX HMCTOYHUKOB (HayudHas M y4eOHO-
Hay4Has JIUTEPaTypa, CPEACTBa MAacCOBOM HHbopManny, ceTb MHTEpHET U ApyTHE)

IIpakTHYeckHe 3aHATHS:
Ne 6 Keticel Ha aHamu3 UH(GOPMAIIUN O HAYYHBIX JOCTHKEHHUSX B 00JaCTH FeHETHYECKUX]
TEXHOJIOTHH, KJIIETOYHOW WHKEHEPUH, MHUINEBbIX OMOTEXHOIOTHH.

Pasgen 11. Pemrenue Keicos B 00J1ACTH OHOTEXHOJIOTHIA

OK-07

Tema 11.1.1.
CoLuaabHO-3TUYECKIE
ACIIEKThI OMOTEXHOJIOTUH

[DTHYECKHE aCIIEKThI pa3BUTHUA OHMOTEXHOJIOTHHA U NPUMEHCHUEC HUX B JKU3HU YCJIOBEKA,
MOUCK U aHaJIN3 WHPOPMALIUK U3 Pa3IMYHBIX UCTOYHHUKOB (Hay4YHAas U y4eOHO-Hay4Hasl
Teparypa, CpeacTBa MaccoBoi nHpopManyy, ceTb IHTepHET U npyrue)

IIpakTHyeckue 3aHATHS:
Ne 7 Keticel Ha aHanu3 uH(GOpMAU 00 STHYECKUX aCIEeKTaX PasBUTHS OMOTEXHOJOTHH

(110 MUHU-TPyIIIIAM).

OK-01, OK-02, OK-
04, OK-07

[IpomexkyTouHas aTTecTanusi no pucuumniaune: J{uddepeHunporannbiii 3a4er

Bcero:

72
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3. YCJI0BUA PEAJII/BAI_[I/II/IUPABO‘{Eﬁ MMPOTPAMMBI
OBIIEOBPA3ZOBATEJBHOU IUCIHUIIJIMHBI

3.1 TpeGoBaHus1 K MUHHMAJBLHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecre4eHHnIo
Kabuner «buomornm», OCHaIIEeHHBIH OOOPYIOBAaHMEM: CTOJ JEMOHCTPAIMOHHBIN (C
PAKOBHMHOW, TOJABOAKOM M OTBENEHHEM BOJABI, CAHTEXHUKOH, JIEKTPUUECKUMH PO3ETKAMH,
aBTOMAaTaMH aBAPUIHOTO OTKJIFOYEHHUS TOKa), TaOOpaTOPHBIN OCTPOBHON CTOJ (IBYXCTOPOHHMIA, C
3aIUTHBIM, XHMOCTOMKHM M TEPMOCTOMKHUM TMOKPBITHEM, HAIACTOJIbEM, C TOJACBETKOH W
SNEKTPUUECKUMH  PO3ETKaMM, TMOJBONKOH H OTBENEHHEM BOABI M CAHTEXHHUKOW), CTYyJI
71a00paTOPHBIA MOBOPOTHBIH, PETYIIHPYEMBIH MO BHICOTE.
Pabouee mecto nmpenonasaresi.
Paboune mecta oOy4arommxcs.
CraunoHapHasi 1OCKa.
HoyT6yxk (nmepenocHoii) ¢ ycranosiennbiM 110, nogkimouenueM k cetn MHTEpHET 1 o0ecrieueHnem
IOCTYTIa B 3JIEKTPOHHYIO NH(POPMALTMOHHO-00pa30BaTENbHYIO Cpeay Y HUBEPCHTETA.
YuebHO-HArIAAHBIE TOCOOHS (TUIAKATEI).
Obopynosanue:
Becwi snextpornbie SW-1
Jlamunaphsiil 6oke BJI-12.1-1000 (1 kmacc 3ammrol)
JlromuHecnieHTHbIN Mukpockon Ansramu JIOM?2
Muxpockon 6uaOKyIspHBIIE MC-100 (XP)
Mukpockon bruomen-2 (4 mrt.)
Muxkpockon buomen-3
IMuner-go3aroper 1000 romy6otii 6
IMuner-go3aroper 1000 romy6oti 7
[Munerka 1-kaH. nepemerHoro oovema kojop 100-1000
[Munerka 1-kaH. nepemenHoro oovema kosop 100-1000
IMoncraBka BagRack u3 Hepsk. cranu mis 10 makeros 400 M
Crepunuzarop naposoii
TepmocTat
Tepmoctat
Yerpoticteo W-100 nnst Habopa v 103. KUK, JUTSI TUTIETOK 3eJICHBIN
IIratus nist mpobupok LITITI-02 Ha 40 rue3x (5 mr.)
Muxkpockon duonorndeckuiit MICROS MC-100 (XP) ruttoc a3oBo-KOHTpaCTHBIN HAOOP.
Pedpaxromerp UP®-4545M.
TepMomeTp cTeKII. PTYT. DIEKTPOKOHTAKT.
Becor BJIT2-500.
XOoNoAUIbHUK OBITOBOM.
KomrmiekT MUKpOOHOIOTHYECKUX HHCTPYMEHTOB.
Hacoc Bakyymnbiit FC-1A.
DnexTporura 2-X KoM.
JlomunapHbIH OOKC
JlromunecnienTHbIN Mukpockon Anbramu JIOM?2
TepmocTat
IIporpammHuoe oGecneuyeHue:
Windows 10 Pro, Microsoft Office 2010, Visual studio 2019, Cisco Packet Tracer 6.2, MySQL
8.0.40.0, 1C, Acrobat Reader DC, ConsultantPlus, Project Expert, Kaspersky Endpoint Security
12.8.0.505

3.2 UndpopmannoHHoe obecrniedeHHe peasn3aluy NporpaMmbl
Ilepeuenn PEKOMEHAYEeMbIX y4eOHBbIX H3JAHHH, HUnrepner-

pecypcoB, 10NOJTHUTE/ILHOH JHTePATYPhbI -



OCHOBHbBIE HCTOYHHKHU:
1. Aradonosa, U. b. buonorus. bazossiii yposens. CI10. Yuebnuk / A. A. Kamencknii, B.
H. Cusornasos; . b. AragonoBa .— 2-e u3n., ctep. — Mocksa : IIpocBemenue, 2025
— 273 ¢. : nn. — («Yuebnuk CIIO») .— ISBN 978-5-09-124905-7 (3;mektp. u3m.) —
ISBN 978-5-09-121341-6 (neu. u3a.) .— URL: https:/lib.rucont.ru/efd/878759
Buemrnnii ucrounuk (LTI): https://lib.rucont.ru/lti/tool ?goto=878759
2. Aradonosa, U. b. buonorus. basossrit yposens. [Ipaktukym. CITO / B. M. CuBornasos;
H. b. Aradponosa .— 2-e usn., crep. — Mockga : [Ipocsemenne, 2025 . — 113 ¢. —
(«Yuebnuk CIIO») — ISBN 978-5-09-124906-4 (anextp. uza.) — ISBN 978-5-09-
121342-3 (meu. m3n.) .— URL: https://lib.rucont.ru/efd/
Buemrnnii ucrounuk (LTI): https://lib.rucont.ru/lti/tool ?goto=878760
JlONONHUTEIbHBIE HCTOUHUKH
1. Tlaceunuk, B.A. buonorus. 10 knacc : 6a30Bblif ypOBEHb | yUeOHHUK 1151 0011e00pa30oBar.
opranuzaumii / A.A. Kamenckwuii, A.M. Py6uos; pen. B.B. Ilaceunuk; B.A. [Taceuank .— 6-
e m3a., crep. — Mockasa : [Ipoceemenue, 2024 — 225 ¢. : win. — (JIuHus sxu3HU) .— ABT.
ykasanbl Ha obopore Tur. i1.; U3nanue B pdf-popmare. - Tekcr : anekrponnsii . — ISBN
978-5-09-116776-4 (anextp. uza.) .— ISBN 978-5-09-112164-3 (neu. uza.) — URL:
https://lib.rucont.ru/efd/838628)
Buemnunii ucrounux (LTI): https://lib.rucont.ru/lti/tool?goto=83862
2. Tlaceunuk, B.B. buosnorus. 11 knacc. YueOuuk. bazoBslii yposeHs : yueOHUK / A A.
Kamenckuii, A M. Pyoros; pen. B.B. I[laceunuk; B.B. [laceunuk .— 6-e u3a., crep. —
Mocksa : IIpocsemenne, 2024 .— 273 c. : win. — (JIuHUsA XU3HN) .— ABT. yKa3aHbl Ha
obopote TuT. 1. — ISBN 978-5-09-116473-2 (3aextp. usn.) — ISBN 978-5-09-112165-0
(neu. m3n.) .— URL: https://lib.rucont.ru/efd/838850
Buemnuii ucrounuk (LTI): https://lib.rucont.ru/lti/tool ?goto=838850
3. Buomnorus. 10-11 knacc (yrinyOieHHBIH yPOBEHB): Y4eOHUK [IJIsl CPEAHETO 001Iero
obpazosanusi / B. H. Apeirus [u np.]; nox obmeii peqakuumeii B. H. fApbiruna. — 2-e uzn.
— Mocksa: Uznarenscto FOpaiit, 2022. https://urait.ru/bcode/509241
4. Ob6yxos, . K. buomorus: kJIeTku W TKaHW. ydeOHOe TOCOOMe Uit CPEemHero
npodeccuonanpHoro obpaszosanusi / JI. K. O0yxos, B. H. Kupunenkosa. — 3-e wusn,,
nepepad. u mon. — Mocksa: M3natenbctso FOpaiir, 2022,
https://urait.ru/bcode/494034
5. buonorus: y4eOHHUK U MPAKTUKYM IJIs CpeaHero npodeccruoHanbHoro oopasosanus / B. H.
Speirud [u np.]; non penakuueii B. H. Spriruna. — 2-e uzn. — Mocksa: M3naTenscTso
HOpaiir, 2022.
https://urait.ru/bcode/489661
HHTtepHeT-pecypebl
1. www.sbio.Info (Bcs 6uonorus. CoBpemenHast OMONIOTHs], CTaTbU, HOBOCTH, OMOINOTEKA).
2. www.window.edu.ru (EquHoe okHO nocTyna k oOpa3zoBaTenbHbIM pecypcam HMHaTepHeTa
1o OUOJIOTHH).
3. www.5ballov.ru/test (TecT nist aOUTypHEHTOB IO BCEMY LIKOJILHOMY Kypcy OHOorum).
4. www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAIMOHHBIE BHKTOPUHBI TOOHOIOTHH
— 9KOJIOTHH Ha cepBepe BOpOHEKCKOro YHUBEPCUTETA).
5. www .biology.ru (buonorust B OTkpbiTom Koyiemske. CallT ConepKUT 3JIeKTPOHHBIN
yaebHHK 1o ouosnorun, On-line TecTsr).
6. www.informika.ru
7. www.nrc.edu.ru (bronornueckas kapTuHa mupa. Paznen koMneroTepHOro yueOHmKa,
pazpaboTaHHOr0 B MOCKOBCKOM T'OCYJapCTBEHHOM OTKPBITOM YHHUBEPCHUTETE).
8. www.nature.ok.ru (Peakue 1 HCUC3AKOLIUE JKUBOTHBIC POCCHH — MPOECKT DKONIOrHUECKOTO
ueHTpa MI'Y um. M. B. JlomonocoBa).
9. www .kozlenkoa.narod.ru ([{ys TeX, KTO YYUTCS CaM U YUHUT APYTUX; OUHO U
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OUCTAHIIMOHHO, OMOJIOTHH, XUMHUH, APYTHM MIPEIMETaM).

10.  www.schoolcity.by (buojorust B Bompocax 1 OTBETax).

11. www .bril2002.narod.ru (buosorust mist mkonbHUKOB. KparTkasi, KOMMakTHasi, HO
IOCTATOYHO ToApoOHast wuHpopMaruss 1o pasnpenam: «OOmas  Ouonorusiy, «boranukay,
«3oomorusy, «HeaoBek»).

26


http://www.schoolcity.by/
http://www.bril2002.narod.ru/

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OCBOEHUA OBIIEOBPA3OBATEJIBHOM
JUCHUIIJIMHBI

Kontposbr u oueHka pe3yibTaTOB OCBOEHUS OOMIE00pa3oOBaTEIbHON TUCIUTIIMHBI
PAaCKpBIBAIOTCS 4epe3 MUCLHIIMHAPHBIE PE3yJIbTaThl, HAalpaBJIeHHbIE Ha (HOPMHUpPOBAHHE
0o0mux 1 mpodecCHOHATBHBIX KOMIIETSHIIUH TI0 pa3/ieiaM U TeMaM COAEp KaHus yueOHOTro

MaTepuaa.
Oomas/npodeccuoHanbHast Paznen/Tema Tun OLIEHOYHBIX
KOMIICTCHIIUA MEPONPUATHSA

OK O0l. Bribupare cnocoOsl
peLIeHust 3a1a4
npodheCCUOHATTbHON
ACATECIIbBHOCTH TIPUMEHHUTECIIBHO
K Pa3JIMYHBIM KOHTCKCTaM

Tembr 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-63, 7.1-7.3,
8.1, 8.2, 9.1-93,
9 4I1-o/c!, 9.5II-o/c, 10.1,
10.2, 10.3II-0/c, 11.111-0/c

Ob6cysxaeHue no Bompocam
JEKIUU

Paspabotka rioccapust
3arnojgHeHe  CpPaBHUTENbHBIX
Tabmun

Tectuposanue

YcTHBII onpoc

JIUKTaHT Ha UCIOJb30BaHUE
apryMeHTOB, OWOJIOrHYECKOMN
TEPMUHOJIOTUH U CUMBOJIHKH
HWnnusunyanbHas
caMmocTosiTenbHas pabora
IIpencraBneHue pe3yabTaToOB
NPaKTUYECKUX padboT
KoHTponbHbIe paboTh

3ammra TBOPUECKUX padoT

Samura WHIUBUY ATbHBIX
MPOEKTOB
Berinonnedue 3a1aHNN

MPOMEKYTOUHOM aTTECTALNHU

OK 02. HUcnonw3zoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi TUCKYCCHS 110

COBpPEMEHHbBIE cpencrtea | 41-43, 5.1-54, 6.1-6.3, | BONpOCaM JIEKIMH

ITOHMCKa, dHaJIn3a 7.1-7.3, 8.1, 8.2, 9.1-9.3, Paspa60TKa MEHTAaJIbHOH

u bopua MHTEPTPETAMH | o 4y /e, 9.5M-ofc, 10.1, gaprl B MUHU TPYIIIax

uHdopMaIUH, BIMIOJTHEHUE U 3aITUTA

u P UH(POPMALIMOHHBIE 10.2,10.311-0/c, 11.111-0/c nabopaToOpHBIX PadoT

TEXHOJIOTUU [JISl BBIMOJTHEHHUS [IpencraBneHne  pe3yabTaTOB

3aaa4 npo¢heCCUOHATTLHOM MPAaKTHYECKHUX padoT

JeSITeIbHOCTH [IpencraBneHue yCTHBIX
cooOIIeHnH ¢ pe3eHTaLNeH,
MOJTOTOBJICHHBIX IO MMEPEUHIO
UCTOYHUKOB,
PEKOMEHIOBAHHBIX
MPENOAaBaTENIEM

OK 04. O¢ppextuno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcy:xneHue Mo BONpocam

B3aMMOJICICTBOBATH v |43 51-54,6.1-63,7.1-7.3, | Tekuuu

paboratb B
KOMaH[e

KOJUICKTUBE U

8.1, 8.2, 9.1-93,
9. 4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-0o/c, 11.1I1-0/c

IIpencraBneHue pe3yabTaToOB
NPaKTUYECKUX padboT

3ammra TBOPUECKUX padoT
3ammra WH/IMBUY AJTbHBIX

! TIpodeCCHORATTEHO OPHEHTHPOBAHHOE COASPYKAHUE (COACP/KAHUE MPHKIATHOTO MOy JIsT) 27




IIPOEKTOB

OK 07. CopelicTBOBaThH
COXPaHEHUIO OKpY Karo1en
cpenbl, pecypcocOepeKeH o,
PUMEHSTh 3HAHUS
00  U3MEHEHWH  KJMMarTa,
MIPUHLIUIIBI OepesKIMBOro
npou3BOACTBA, 3P (EKTUBHO
NEeHCTBOBATH

B YPE3BBIYANHBIX CUTYALMIX

Tembi 1.1, 2.1 -23,3.1- 3.3,

41-43, 5154, 6.1-63,
7.1-73, 81, 82, 9.1-93,
9. 4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.311-0/c, 11.111-0/c

Ob6cysxaeHue no Bompocam
JEKIUU

Paspabotka rioccapust
3arnojgHeHe  CpPaBHUTENbHBIX
Tabmun

Tectuposanue

YcTHBII onpoc

JIMKTaHT Ha UCHOJb30BaHUE
apryMeHTOB, OWOJIOrHYECKOMN
TEPMUHOJIOTUH U CUMBOJIHKH
HWnnusunyanbHas
caMmocTosiTenbHas pabora
IIpencraBneHue pe3yabTaToOB
NPaKTUYECKUX padboT
KoHTponbHbIe paboTh

3ammra TBOPUECKUX padoT
3amura WH/IMBUIY ATbHBIX
MPOEKTOB

BrmonHeHue 3ananuii
MPOMEKYTOUHON aTTeCTaIuU

OueHouHble cpencTBa ISl BCeX BHAOB KOHTposst orpakeHsl B KMM mo yudeGHOM

NUCLUIIINHE.
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