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1. O6mas xapakrepucTuka pabodei mporpaMmbl 001Ie00pa30BaTeIbHON JUCIUILTUHBI «buosiorus

1.1. MecTo AMCUMIUIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl

OoOmeobOpa3oBatenbHass  auciuIUiMHAa — «buonorusi»  sBiseTcs  00sS3aTENBHON  YaCThIO
00m1eo0pa3oBaTeNbHOrO0 MUKIAa 00pazoBaTenbHON mporpaMmel B cootBercTBHM ¢ @I'OC CIIO mo
cnenuanbHoCcTH 38.02.06 duHAHCHI.

1.2. llenu v muIaHUPyEMBIC PE3YIIBTAThI OCBOCHUS TUCITUTLINHBIL:

1.2.1. Leap QuCUUATUIMHBI

Coneprxkanue mporpaMMmbl 00111€00pa30BaTENIbHON TUCHUILTMHBI «broorusy HampaBieHo Ha
JOCTH)KEHHE PE3YJIbTaTOB €€ M3yueHuss B cooTBercTBUU ¢ TpeboBanusimu GI'OC COO c¢ yuerom
npodeccuonansroit HanpasieHHoCcTH OI'OC CIIO. Lenps m3ydenus: nuciuiuinabl «buonorusy Ha
0a30BOM ypOBHE — OBJIQZICHWE OOYYAIOIIMMHUCS 3HAHUSMH O CTPYKTYPHO-()YHKIHOHAIBHOU
OpTraHM3aIUK )KUBBIX CHCTEM Pa3HOTO paHra W NMpUOOpPETeHWe YMEHH WCIIOIh30BaTh ITH 3HAHUS
JUISS TPAMOTHBIX JICUCTBHNA B OTHONICHHH OOBEKTOB JXUBOW MPHUPOIBI U PEIICHUS Pa3TUIHBIX
YKU3HEHHBIX TIPOOIIEM.

JlocTmxkeHue eli U3Y9eHUsT TUCIUTUTHHBI «brosiorrs» Ha 6a30BOM YpOBHE 00eCIIeYnBaCTCS
pElICHHEM CJICIYIOIINX 3a1ayu:

- OCBOEHHUE OOYUJAIONUMUCS CHUCTEMBI 3HAHUH O OMOJIOTHYECKUX TEOPHSIX, YUCHUSNX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MIPABMIIAX, CIY)KAITUX OCHOBOU JIjIsi (GOPMHUPOBAHUS TIPEICTABICHUAN
0 eCTECTBCHHO-HAYYHOH KapTHHE MUPA, O METOJaX Hay4YHOTO TIO3HAHUS, CTPOCHUH, MHOTOOOpa3uu
U OCOOCHHOCTSX JKHUBBIX CHUCTEM pa3HOTO YPOBHS OPraHU3allid, BBIJAFOIIMXCS OTKPBITHIX M
COBPEMEHHBIX UCCIICIOBAHHIX B OMOJIOTHH;

- (opmMupoBaHHE y OOYYAOIIHMXCS TO3HABATEIBHBIX, WHTEJUICKTYyaIbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEH B Mpollecce aHAM3a JAaHHBIX O MYTSX Pa3BUTHS B OWOJIOTMH HAyYHBIX B3TJISIOB,
UIeH U MoAX0I0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

- CTAaHOBJICHHE Y 00Oy4JaroImuXcs 00IIei KyIbTyphl, (DYHKIIMOHAILHON IPAMOTHOCTH, Pa3BUTHE
YMEHHUH OOBSCHATh W OLIEHWBAThH SIBJICHHUS OKPYXKAIOIIEr0 MHpa >KMBOM IPUPOJbI Ha OCHOBAaHUU
3HAHWUM U OTBITA, MOJYYEHHBIX MPU U3YUYEHUU OHOJIOTHUH;

- (dopMHupoBaHHE Yy OOYYAIOIIUXCS YMEHHN WJUTIOCTPUPOBATH 3HAYEHHUE OHOJIOTHYECKUX
3HAHUM B TPAKTUYECKOW JIEATEIbHOCTU 4YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoOHOTEXHOJIOTHH;

- BOCHHTaHUE YOEXAEHHOCTH B BO3MOXKHOCTU IIO3HAHHS YEJIOBEKOM >KMBOW MPHUPOJBI,
HE0OX0IMMOCTH OepeKHOT0 OTHOIICHUSI K HeW, COONIONEHUS STHYECKUX HOPM MpU MPOBEIACHUU
OMOJIOTMYECKUX HCCIIE0BAHUM;

- OCO3HAaHHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUI ISl MOBBIIICHUS YPOBHS 3KOJOTHYECKOU
KYJIbTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

- NpUMEHEHHe MNPUOOPETEHHBIX 3HAHMM W YMEHHMH B TOBCETHEBHOM >KU3HM I OIICHKHU
MOCIEACTBUIM CBOEHM JEATeTbHOCTH IO OTHOUIEHHIO K OKpYXKawlled cpene, COOCTBEHHOMY
310pOBbIO, 000CHOBAaHUE U COOMIOIeHUE Mep MPODUIAKTUKY 3a00JIeBaHUH.

1.2.2. Ilnanupyemble pe3yiabTaThl OCBOCHHS 0O0IIc00pa30BaTEeIbHON JUCIMIUIMHBI B
cootBercTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mme xommnereHmu U npodeccuonanbubie komneteHuu ®I'OC CIIO B cooTHECEHHH C
JUYHOCTHBIMHU, METaNpeIMETHbIMU M TMPEeIMETHBIMU pe3ylibTaTaMu OOy4deHHs 0a30BOr0 YpOBHS
®I'OC COO npencraBieHbl B TAOJIUIIE:



Konu
HaMCHOBaHHE
(dbopMUpyeMBbIX
KOMITCTSHITHUI

[manupyembie pe3ysbTaThl OCBOEHUS TACIIUIIIINHBI

O01mmue

JucuunnuHapHble

OK 01. Beibupath
CHOCOOBI PELIeHHS
3amad
npodecCuoHaTbHOM
IEATeTbHOCTH
NPUMEHHTEIBHO K
Pa3IUIHBIM
KOHTEKCTaM

JIn4HOCTHBIE PpE3yJIbTaTHI
TPYAOBOI'O BOCITUTAHUS:
- TOTOBHOCTH K Tpyay,
TpyI0JII00HE;

- TOTOBHOCTh K AaKTHBHOW NESATEIHFHOCTH TEXHOJIOTHYECKOU
Y COLMAIILHOW HAIPaBJICHHOCTH, CIOCOOHOCTh HHUITUUPOBATB,

JOJDKHBI OTpaXaTb B 4YacCTH:

OCO3HAaHHUEC HEHHOCTH MAaCTEpPCTBA,

IUIAHUPOBaTh M CAMOCTOSITENIBHO  BBIMOJIHATH — TaKylo
NeSITeNIbHOCTD;
- HUHTEpec K pa3nuyHbIM cdepaM npodeccCHOHaTbHON

TS TEITBHOCTH.

MertanpeaMeTHbIe Pe3yIbTaThl JODKHBI OTPAKATh:
OBnajeHre YHUBEPCAIBHBIMH y4eOHBIMU TIO3HABATEILHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JIOTHUYECKHUE JICHCTBUS:

- CaMOCTOSITEJIbHO (OPMYIHPOBaTH M  aKTyaJIH3HPOBAThH
po0ieMy, pacCMaTpUBATh €€ BCECTOPOHHE,

- YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK HJIK OCHOBAHUS IS
CpaBHEHUS, KaccupuKkanuu u 0000IICHUS;

- OTIIPEACTATh LIENHU JACATEIBHOCTH, 3a/1aBaTh apaMeTPhbI

Y KPUTEPHUHU UX JTOCTHKCHHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUUS

B paccCMaTpUBAEMBbIX SBJICHHSX;
-  BHOCUTh KOPPEKTUBHI B
COOTBETCTBUE  PE3yJIbTaTOB
MIOCJIEJICTBUY IeATEIHHOCTH,

0) 6a30BbBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

- BJIaJIETh HaBBIKAMH Y4EOHO-HCCIIEIOBATEbCKOM
U TPOEKTHON JeATEIbHOCTH, HaBBIKAMH
npobinem;

- BBISIBJISITh IPUYMHHO-CJIC/ICTBCHHBIC CBS3U

ACATCIIBHOCTb, OIICHHUBATDH
OCIIsIM, OLICHUBATb PUCKHU

paspereHust

I1P6 1.
Oouosioruun
B CHCTEME HAy4HOTO 3HAHWS; ()YHKIIMOHATHLHOW TPAMOTHOCTH
YeNoBeKa IS PEIICHHS )KHU3HEHHBIX TPOOIIEM.

I1P6 2. ChopMupoBaHHOCTH YMEHHS PACKPHIBAThH COJIEPKAaHUE
OCHOBOIIOJIATAIOIINX OHOJOTHYECKMX TEPMHHOB W TIOHSTHIA:
KU3Hb, KIIETKA, TKaHb, OpPraH, OPraHW3M, BUJ, MOITYJSIHS,
JKOocHUcTeMa, OuoleHo3, Ouochepa; merabonusm (oOMeH
BEIIIECTB

W TpeBpalleHUE »HHEPruu), TOMEOCTa3 (CaMOperyssius),
OuocuHTe3 OejKa, CTPYKTYpHasi OpraHU3aIus )KUBBIX CHCTEM,

CpopMHpPOBAaHHOCTH 3HAHUW O MECT€ H POJIU

JTUCKPETHOCTh,  CaMOpPETyJAllUs,  CaMOBOCIPOU3BE/ICHUE
(penmpoaykius), HACJIEJICTBEHHOCTb, U3MEHYUBOCTb,
SHEPro3aBUCUMOCTh, POCT M  pa3BUTHE,  YypPOBHEBas
OpraHu3anus.

ITP6 3. ChopMHUpOBaHHOCTH YMEHHS PACKPBIBAThH COJICPKAHUE
OCHOBOMOJIATAIOIINUX OHOJOTHYECKMX TEOPUM U THUIOTE3:
KJIETOYHOW, XPOMOCOMHOMW, MYTAaILMOHHOW, 3BOJIIOLIMOHHOW,
MIPOUCXO0KICHHS )KU3HU U YEJIOBEKA.

I[IP6 4. CdopMupPOBaHHOCT,  YMEHHS  PacKpbIBaTh
OCHOBOIIOJIATralOIINE OMOIOTHYECKHe 3aKOHBI u
3akoHoMepHoctH (I'. Menaens, T. Moprana, H.I. Basuioga,
2. I'ekkens,
®. Miromnepa, K. bspa), rpanuisl ux HOPUMEHHUMOCTH K
JKUBBIM CHUCTEMAaM.

I[IP6 5. IlpuoOpereHue ombpiTa MPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOT'O TO3HAHUS, UCIOJb3YEMBIX B OHOJOTHH:
HaOIIOACHUSA

W OIKCAaHUSA JKHUBBIX CHUCTEM, MPOLECCOB U SIBJICHUIA;
OpraHu3aIui ¥ MPOBEACHUS OHMOJIOTUYECKOTO SKCIIEPUMEHTA,




Y aKTyaJTU3UPOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y
€e pelIeHus], HaXOIUTh apPryMEHTHI JUIS JI0Ka3aTelIbCTBA CBOMX
YTBEPIKICHHM, 3a/1aBaTh TapaMeTPbl U KPUTCPUH PEIICHHUS,

- aHaJIM3UPOBATh TIOJYYCHHBIC B XOJE pCIICHUS 3aJa4u
pe3yNbTaThl, KPUTHYECCKH OIICHHBATh WX JIOCTOBEPHOCTD,
MTPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSIX;
pa3pabaTeiBaTh IJIAH PEHICHHS MPOOJIEMbI C YyI4ETOM aHAJIA3a
MMEIOIIUXCS MaTePHAIILHBIX U HEMAaTEPHAIILHBIX PECYPCOB;

-- YMETb ITEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

Y TIPAKTHYECKYIO 00J1aCTH XKU3HEACITCILHOCTH,

- YMEThb HHTEIPHUPOBATh 3HAHWS W3 PAa3HBIX IMPEIMETHBIX
obnacreii;

- BBIABUTaTh HOBBIE HJIEH,
MTOIXOJIbI U PEIICHUS

npeaiaratb OpPUIMHAJIBHBIC

BBIJIBIDKCHUST THUIIOTE3,
UCCIIETyEeMbIMH
pe3yaBTaTOB

U (OPMYIIMPOBAHUS BBIBOJOB C HCIIOJNB30BAHUEM HAyYHBIX
MOHATUH, TEOPUN U 3aKOHOB.

[1P6 6. CdopMHupOBaHHOCTH YMEHUS BBIJIEISITh
CYIIECTBEHHBIC TPU3HAKA BHUPYCOB, KIETOK IPOKAPHOT |
JyKapuoT; OJAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
BHJOB, OHOIEOLIEHO30B M  DKOCHCTEM; OCOOCHHOCTH
IpOLECCOB OOMEHa BELIECTB M MpEBpAllEHUs] SHEPIHU B
KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOIO0 U DHEPreTUYEeCcKOro
oOMeHa, XEeMOCHHTEe3a, MHUTO3a, Meil03a, OIIOJOTBOPEHUS,
pa3BUTHUA M PA3MHOXKEHHS, HHAWBHUIYaTbHOTO Pa3BUTHS
oprann3ma (OHTOTeHe3a), OOppOBI 3a CyIlIeCTBOBaHUE,
€CTECTBEHHOI'O otOopa, BUJI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie 0OUTaHusl, BIUSHUS
KOMIIOHEHTOB  9KOCHUCTEM, AaHTPOINOTE€HHBIX HM3MEHEHH
B DKOCUCTEMaxX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBpaIllEeHUE SHEPTun B buocdepe.
[1P6 7. ChopMupOBaHHOCTH YMEHUS MPUMEHSTH MOJTy4YECHHbBIE
3HaHMUSI s OOBSICHEHHS OHOJOTMYECKHUX MPOLIECCOB U
SABIIGHUW, [N TPUHATHS TMPAKTUYECKUX pEHIeHHH B
MOBCEIHEBHOM JKU3HU

C uLenblo obecriedeHHs] OE30MACHOCTH CBOETO 3J0POBbS U
3I0POBbsSI OKPYXAIOUIUX JIIOACH, COONMIOEHUsI 3J0pPOBOTO
o0pasa KM3HHM, HOPM I'PaMOTHOTO TIOBECHUS B OKpYXKaroIei
OPUPOIHOMN cpene; MOHUMAaHHe HEOOX0IMMOCTH
UCIMOJIb30BAHUS JIOCTHKEHUH COBPEMEHHOW OWONIOTHU U
OMOTEXHOJIOT M ISl PAllMOHAIBHOTO MTPUPOIOTIOIH30BAHMUS.
I1P6 8. ChopMupoBaHHOCTH YMEHHUS peliaTh OMOJIOTHYECKUEe
3aJ]auu, COCTABIATh TCHOTUIIMYECKHE CXEMbl CKpPEIIUBAHUS
JUIS pa3HbIX THUIIOB HACJEIOBAaHMUS NMPU3HAKOB y OPraHU3MOB,
COCTaBJIATh CXEMbl IMEpPEeHOCa BEUIECTB M JHEPrMHU B
9KocHcTeMax (LleNH MUTaHMs, THIIEBbIE CETH).

BBIABJICHUSA 3aBUCUMOCTU MCEKAY
BCIIMYHUHaAMMU, 00BsICHEHHS IMOJIYYCHHBIX




ITP6 9. ChopMupoBaHHOCT YMEHHI KPUTHUYECKH OICHUBATH
UHPOPMALIHNI0 OUOJIOTUYECKOTO COJACPIKaHUS, BKIIOYAONIYIO
NICEBJOHAYYHBIC 3HAHWS W3  PA3IMYHBIX  HCTOYHHUKOB
(cpeactBa MaccoBoil uMHGOpMaNUM, HAYYHO-TIOMYJISPHBIE
MaTepHaibl);  MHTCPIPETHPOBATH  ATHYECKHE  ACTICKTHI
COBPEMEHHBIX HCCJICIOBAHUH B OHOJIOTHH, MEIUIIUHE,
OMOTEXHOJIOTHH; PacCMaTPUBATh TI00ATBHBIE YKOJOTHUECKHUE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K
HUM COOCTBEHHYIO TTO3HIIHIO.

I[IP6  10. CdopmupoBaHHOCTH  yYMEHHH  CO3/1aBaTh
coOCTBEHHbIE TUCHbMEHHbIE U YCTHBIE COOOLICHHUS] HA OCHOBE
Ouonoruueckoi MHGOPMAIUK U3 HECKOJBbKUX HCTOYHHMKOB,
rPaMOTHO MCHOJIb30BaTh NOHSITUHHBIN anmnapar OMOJOTuU

OK 02.
Hcnons3oBaTh
COBpPEMEHHBIC
CpeJlcTBa MOKCKA,
aHanu3a u
WHTEpIpETAIIUU
nHpopManuu u
nH(pOpMaITMOHHBIC
TEXHOIOTHHU 1A
BBIIIOJTHEHMS 33134
npodecCHoHaNbHOM
IEeITEILHOCTH

JIM4HOCTHBIE PE3yAbTaThl JOJKHBI
LIEHHOCTH HAyYHOTO MO3HAHUS:

- chOpPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOMN
MIPaKTHKH, OCHOBaHHOTO Ha Jaore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHPE.

MertanpeaMeTHble pe3ylnbTaThl JOKHBI OTPaXKaTh:
OBnazneHue yHUBEPCAIbHBIMU Y4€OHBIMHM IMO3HABATEIbHBIMU
NIEUCTBUSIMU:

B) paboTa ¢ nHpopmarme:

OTpaXaTb B YaCTHU:

- BJIaACTH HaBbIKaMH MOJIYyUYCHUS I/IH(1)OpMaLII/II/I
nu3 HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYIICCTBJIATDH IIOMCK, aHaJInu3, CUCTEMATHU3allhIO

U HHTEpHpeTanuio UHGOpMAIMKU pa3IU4YHBIX BUIOB U (Gopm
IIPE/ICTaBIICHMS;

- OLEHUBATh JOCTOBEPHOCTb, JETMTUMHOCTh HH(OpMaLuy,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUUECKUM HOpMam

I[IP6 1. CdopMupoBaHHOCTH 3HAaHUH O MECT€ U POJH
Oouonorun

B CHUCTEME Hay4yHOTro 3HaHMs; GYHKIIMOHAIBHOW TPAMOTHOCTH
YyeloBeKa JUIsl peIIeHUs KU3HEHHBIX MPoOIeM.

[TP6 7. ChopMUpOBaHHOCTH YMEHUS MPUMEHATH MOJIy4YEHHBIE
3HaHMUSI A OOBSICHEHHS OHMOJOTMYECKHUX MPOLIECCOB U
ABIIGHUHN, [N TPUHATHS MPAKTUYECKUX pEHIeHH B
MOBCEIHEBHOM JKU3HU

C Lenblo obecriedeHHs] OE30MAaCHOCTH CBOETO 3J0POBbS U
3I0POBbsSI OKPYXKAIOUIUX JIIOACH, COONMIOIEHUSI 3J0pPOBOTO
o0pa3a JKU3HH, HOPM I'PaMOTHOTO TOBEJICHHS B OKpY)KaroIen
MPUPOIHOM cpene; MOHUMAaHKe HEOOXOUMOCTHU
UCITOJIb30BAHUS JIOCTWKEHUH COBPEMEHHOW OWONIOrHU U
OUOTEXHOJIOT M ISl PAllMOHAIBHOTO MTPUPOIOIIOIH30BAHMUS.
mP6  10. CdopmupoBaHHOCTH  yMEHUH  CO3/1aBaTh
COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIC COOOLICHHS HAa OCHOBE
O6uonornyeckoi MHGOpPMAIMU M3 HECKOJIBKUX HCTOYHHKOB,
I'PaMOTHO MCHOJIb30BATh MOHATHIHBIN anmapar 6M0oJI0TUn

OK 04. DddexrruBHO
B3aUMOJICICTBOBATH
u paboTaTth B

JInuHOCTHBIC pe3yiibTaTbl AOOJDKHBI OTpaXKaTb B  YaCTH!:
HECHHOCTHU HAYYHOT'O IO3HAHUWA: OCO3HAHUC HCHHOCTU H&Y‘-IHOﬁ
ACATCIIBHOCTH, TOTOBHOCTHb OCYHICCTBJISATH TIPOCKTHYHO H

I[IP6 5. Ilpuobperenue omnpiTa NPUMEHEHHUS OCHOBHBIX
METOJIOB HAYYHOTO IO3HAHMS, UCIOJb3YeMbIX B OHOJIOTHH:
HaOJIO/IEHUs] M OMNHMCAHMs JKUBBIX CHCTEM, IIPOIIECCOB H
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KOJIJIEKTUBE U HCCNIEOBATENIbCKYIO JIEATETbHOCTh WHIMBUIAYabHO ¥ B | SIBIICHWW; OpraHU3allid ¥ TMPOBEJIEHUS OHOJIOTHYECKOTO
KOMaHjie rpymIme. SKCIIEpUMEHTA, BBIJIBHKEHUS TUTIOTE3, BBISIBIICHUS
MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKATh: 3aBUCHUMOCTH  MEXIy  HCCIENYEMbIMH  BEIIMYMHAMH,
OBnanenue YHUBEPCATHHBIMHU KOMMYHUKATUBHBIMH | OOBSICHEHUS TIOJTYY€HHBIX PE3yIbTaTOB
JEHCTBUSIMHU: 1 (QOpMYTHUPOBAHUS BBIBOJOB C HCIOJIb30BAaHUEM HAYYIHBIX
0) coBMeCTHas ACSITEIBHOCTD: MOHSTUHN, TEOPUN 1 3aKOHOB
- IOHUMATh M MCTIOJIB30BaTh MPEUMYIIECTBA KOMaHTHOM
Y UHAMBHUYaJIbHOM paboTHI;
- MIPUHUMATH LU COBMECTHOM JEeSITETbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS
0 €€ JOCTH)KEHHMIO: COCTaBJIATh IUIaH  JICHCTBHIA,
pacnpenensaTh poju ¢ yueTOM MHEHUN YyYaCTHUKOB OOCYXAaTh
pe3ynbTaThl COBMECTHOU pabOThHI
OK 07. JInyHOCTHBIE pe3ybTaThl JIOJDKHBI oTpaxaTh B dactd: | [IP6 5. IlpmoOpereHwe ombiTa TPUMEHEHUS OCHOBHBIX
CopeiicTBOBaThH 9KOJIOTMYECKOT0  BOCHUTaHUS: -  CHOPMUPOBAHHOCTH | METOJOB HAy4HOTO MO3HAHUS, HCIOJb3YeMbIX B OHOJIOTHU:
COXPaHEHUIO 9KOJIOTHYECKON KyJIbTYphl, TOHMMAaHUE BJIMSHHS COIMAIIbHO- | HAOMIOEHUS
OKpYy’Karolein HSKOHOMMUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHOMN U ONHCAHUS HKUBBIX CHCTEM, IMIPOLIECCOB U SIBICHUIA,
Cpelbl, U COIMATBHOM Cpenbl, OCO3HaHHE TIJI00ATbHOTO XapaKTepa | OpraHu3allid U MPOBEICHHs OMOJIOTMYECKOro IKCIEPHUMEHTa,
pecypcocOepexeHl | KOJOTUYECKUX MpooeM; BBIIBIDKEHUSI THUIOTE3, BBIABICHUS 3aBHCUMOCTH MEXIY
10, IPUMEHSITh - MJJAHUPOBAHUE U OCYLIECTBJICHUE JACUCTBUN B OKPYXKAIOUICH | MCCIENTyeMbIMU  BEIMYMHAMH, OOBSICHEHHUS TOJYYEHHBIX
3HaHUA 00 cpele Ha OCHOBE 3HAHMUA IeJied YCTOWYMBOTO pa3BUTHUA | PE3yIbTATOB
W3MEHEHUHU KITUMaTa, | YeJIOBEUYECTBA; U (opMynupoBaHHUS BBIBOJOB C HMCIOJIB30BAHUEM HAYYHBIX
TIPUHIIUIIBI - AaKTHBHO€ HEMpUATHE [EHCTBUHN, MPUHOCALUIUX Bpea | MOHATHI, TECOPUIl U 3aKOHOB.
OepeXIIMBOTO OKpY’Karolen cpene; [1P6 6. CdopmupoBaHHOCTH YMEHUS BBIICTISTh
MIPOU3BO/JICTBA, - YMEHHE MPOTHO3UPOBATh HEONATrONPUATHBIC SKOJOTUYECKUE | CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KIETOK TMPOKAPUOT U
3¢ heKTUBHO MOCJEACTBUS NMPEANPUHUMAEMBIX JIEUCTBUM, NMpeaoTBpallaTh | 3yKapuOT; OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
NeNCTBOBATH B UX; BUJIOB, OHOTrEOLIEHO30B M  DKOCHCTEM; OCOOCHHOCTH
Ype3BbIYATHBIX - paculMpeHHe OMbITa ACSTeTbHOCTH  DKOJOTHYECKOW | MpOllecCOB OOMEHa BEIIECTB W TMPEBpAIlCHUS HSHEPTUH B
CUTYaITUSIX HaIpaBJICHHOCTH. KJIEeTKe, (OTOCUHTE3a, IUIACTHYECKOTO U JHEPreTUYECKOTro
MeranpeaMeTHbIe pe3yiabTaThl TOKHBI OTPAXKATh! oOMeHa, XEeMOCHHTEe3a, MHUTO3a, Mei03a, OIIOJOTBOPEHHUS,
OsnaneHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU | Pa3BUTUSL W Pa3MHOXKEHUS, WHIUBUIYAIBHOTO Pa3BUTHUS
JNEUCTBUAMMU: opranusma (OHTOreHesa), 60pbObI

0) cOBMECTHas JACSITCIIBHOCTD:
- TIOHUMATh M MHCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOU

3a CYILICCTBOBAHUC, C€CTECCTBCHHOI'O 0T60pa,
BI/IILOO6pa3OBaHI/IH, HpI/ICHOCO6HCHHOCTI/I OpraHu3sMoOB K CpCIc
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Y WUHJIMBUIYAJIbHOW pabOTHI;

- IIpUHHUMATh meian COBMECTHOM JCATCIBbHOCTH,
OpraHru30BLIBATH nu KOOpAWHUPOBATH )IGI7[CTBI/I$I
Mo e¢ JOCTIDKCHHIO. COCTaBIAThL IIaH  JICHCTBHIA,

pacrhpeiensaTh POk ¢ YIeTOM MHEHUM Y9aCTHUKOB 00CYXKIaTh
pe3ynbTaThl COBMECTHOU PabOTHI

oOurTanus,
AHTPOTIOTEHHBIX
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpPyroBOpOTa BELIECTB U MpEBpallleHue 3Hepruu B duocdepe.
[TP6 7. CpopMHpOBAaHHOCTH YMEHUS MPUMEHSTH OJTy4YECHHbBIE
3HAHUS M OOBSICHEHUST OWOJOTHYECKHUX TMPOIECCOB U
SBIICHUH, I TPUHATHS TPAKTHYECKUX  PEHICHUH B
IIOBCEIHEBHON JXMW3HU C LEIbI0 olecreueHus OE€30IIaCHOCTH
CBOEr0 3/I0POBbS M  3/0POBbS  OKPYKAIOIIUX  JIIOACH,
coOoIeHnsT 370pOBOTO 00pas3a JKU3HH, HOPM TPaMOTHOTO
MOBEICHUSI B OKpY)KAloLEeW MPUPOJHON Cpeie; MOHMMaHUE
HEO0OXOUMOCTH HCHOJIB30BaHUs JOCTHXKEHUH COBPEMEHHOM
Ouonoruu U OMOTEXHOJNOTMH AN  PalUOHAIBLHOTO
PUPOIONOJIB30BAHUS

BIIMAHUA KOMIIOHEHTOB OKOCHUCTEM,

U3MEHEHUN

IIK 2.2.
[IpousBoauTh pacuer
M aHaJIn3
(hMHAHCOBO-
SKOHOMHYECKUX
rmokasareein
pe3ynbTaToB
IEeITENLHOCTH
OpraHu3aIH

JIMYHOCTHBIE PE3YJbTaThl  JIOJIKHBI
TPYIOBOTO BOCITUTAHHUSI:
- TOTOBHOCTh K TPYAY,
TPYyI0JIIO0HE;

- TOTOBHOCTh K AaKTHBHOW JEATEIHLHOCTH TEXHOJIOTHYECKOU

n COHH&HBHOﬁ HaIlIpaBJICHHOCTH, CII0COOHOCTH HWHUIOHUHUPOBATD,

OTpaXaTb B YaCTHU:

OCO3HAaHUC INICHHOCTHU MaCTCpPCTBA,

IUIAHUPOBaTh M CAMOCTOSITENIBHO  BBIMIOJIHATH  TaKylO
NeSITeNbHOCTD;
- UHTepec K pa3nuyHbIM cdepaM mpodecCHOHATBHON

JEATEIIbHOCTH.
MetanpeaMeTHble pe3yinbTaThl JOKHBI OTPaXKaTh:
OBnaneHue yHUBEPCAIBLHBIMU Y4€OHBIMH IMO3HABATEIbHBIMU
JICCTBUSIMU:

a) 6a30BbIC JJOTUYECKUE JICHCTBHS:

- CaMOCTOSITeNbHO (opMynIHUpoBaTh M  aKTyaJIH3UPOBATH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHHUS IS
CpaBHEHHSI, KIIAaCCU(PUKAIIUU U 0000IICHHUS,

- OTIPENIeNSITh N IeATEIHHOCTH, 33/1aBaTh MapaMeTphl

Y KPUTEPUU UX JOCTHKCHHSI,

I[IP6 1. CdopMupoBaHHOCTH 3HAaHUH O MECT€ U POJH
OMOJIOTHM B CHUCTEME HAy4YHOIrO 3HaHUS;, (YHKIIMOHAIBHOM
TPaAaMOTHOCTH YEJIOBEKA JIJIs PEIICHUS )KU3HESHHBIX MPO0OIIeM;
ITP6 3. ChopMHpOBaHHOCTH YMEHHS PACKPBIBATh COACPIKAHUE
OCHOBOTIOJIATAIONTUX OMOJIOTHYECKUX TEOPHA W THIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTAIlMOHHOMW, SBOJIOIHMOHHOM,
MIPOUCXOKICHUS KU3HU U YEJIOBEKA;

IIP6 5. IlpuoOpereHue ombITa MPUMEHEHHS OCHOBHBIX
METOJIOB HAyYHOTO ITO3HAHMS, HMCIOJIb3YEMbIX B OHOJIOTHH:
HaOJNFOICHUS M ONHMCAHUS JKMBBIX CHCTEM, NIPOIIECCOB M

HBHGHHﬁ; opraHu3alilii MW IIPOBCIACHHA OHOJIOTHYECKOIO
OKCIICPUMCHTA, BBIIBHKCHUA TUIIOTE3, BBIABJIICHHUA
3aBUCHUMOCTH MCKIAY HUCCIICAYCMBbIMU BCInN4YnHaMU,

OOBSICHCHHUS TIOJIYYCHHBIX DPE3YJbTaTOB M (OPMYIHPOBAHHS
BBIBOJIOB C HCIOJIb30BAaHHUEM HAYYHBIX TMOHATUH, TEOPHUd U
3aKOHOB;

ITP6 7. ChopMuUpOBaHHOCTh YMEHUS MPUMEHSTH MOTy4YCHHBIC
3HAHUSA I8 OOBSICHCHUS OWOJOTMYCCKUX IPOIECCOB U
SBJICHUM, JUIA IPUHATUSA [PAKTUYECKUX PCIICHUW B
MMOBCEHEBHOM KU3HHU C IEIbI0 OOecreucHuss 0e30IMacHOCTU




- BBISIBJIATDH SaKOHOMepHOCTI/I nu HpOTHBOpG‘II/ISI
B paCCManI/IBaeMI)IX SIBJICHUAX,
- BHOCHUTH KOppeKTI/IBI)I B
COOTBETCTBHE  PE3YJbTATOB
MOCIEICTBUN IeITETbHOCTH,

0) 0a30BBIC UCCIEAOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HABBIKAMH Y4EOHO-HCCIIeIOBATEIIbCKOM
U TPOEKTHOW  JIEATEILHOCTH, HaBbIKAMH
npooseM;

- BBISIBJISITh IPUYUHHO-CJICACTBEHHBIC CBSI3U

Y aKTyaJIM3UpOBATh 33/1a4y, BBIJIBUTATh TUIIOTE3Y
€€ peIICHMS, HaXOAUTh apryMEHTHI JIJIsl TOKa3aTeIbCTBA CBOMX
YTBEP)KJICHUM, 3a1aBaTh TapaMETPhl U KPUTEPHUH PEIICHUS;

- QHAIM3UPOBATHh IIOJYYCHHBIE B XOJI€ PEIICHHS 3aJa4d
pe3ynbTaThl, KPUTHYECKH OILICHHBAaTh HUX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;
pa3pabaThIBaTh TUIAH PEIICHUs MPOOJIEMBI C y4€TOM aHalIn3a
HMMEIOIINXCS MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

JACATCIIBHOCTD, OILICHUBATh
OeJIsMm, OILICHHUBATh PUCKHU

paspenieHus

CBOErO 3JI0POBbS M  3J0pPOBbS  OKPYXAIOIIMX JIIOACH,
coOmoieHnst 370pOBOro 0o0pas3a JKM3HU, HOPM TPaMOTHOTO
MIOBEJICHUSI B OKpPY)KArOUIEHd IMPUPOIHON cpene; MOHHMaHUeE
HEOOXOJMMOCTH HCIIOJb30BAaHMUS JOCTIDKCHUN COBPEMEHHOM

Ouonorum U OMOTEXHOJIOTHH 1S  palMOHAJILHOIO
MPUPOJIONIOIE30BAHUS;
I[IP6  10.  CdopmupoBaHHOCTH  YMEHHH  cO37aBaTh

coOCTBEHHbIE MUCHbMEHHbIE U YCTHBIE COOOIICHHS HAa OCHOBE
Ouonoruuecko MHGOpPMAUK U3 HECKOJBKUX HCTOYHHMKOB,
rPaMOTHO MCHOJIb30BaTh MOHATUNHBIN anmnapar OMOJOTUH.




2. CTpyKTypa u cozepkanue o0reoopa3oBaTeIbHON JUCIIUTLITUHBI

2.1. O6beM AUCIUTUINHBI ¥ BUJIBI yIeOHOU pabOThI

Bup yae6HOU paboThI

O0BeM B yacax

O6Bem 00pa3zoBaTeIbHON MPOTPAMMBI IUCITUILTHHBI 72
O6bem pabOThI CTYACHTOB BO B3aMMOJICHCTBUM C TIPETOaBaTeIIeM 72
B TOM YHCIIE!

OcHOBHOE coziepKaHue 72
B TOM YHCIIE!

TEOpeTHIEeCKoe 0OyueHNe 40
B TOM 4YHCJIe MPOo(HecCHOHATLHO-OPHEHTUPOBAHHOE COJIEpIKaHHE 6
MPAKTUYECKUE 3aHIATUS 24
B TOM 4YHCJIe MPO(HEeCCHOHATLHO-OPHEHTUPOBAHHOE COJIEpPIKaHUE 6
1ab0paTOPHBIE 3aHATHS 6
B TOM YHCJIE MPO(PEeCCHOHATLHO-OPUCHTHPOBAHHOE COJICPIKAHUE 2
[IpomexyrouHas arrectauus B popme nuddepeHpoBaHHOro 3a4era 2
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2.2. TemaTtnueckuil mjIaH U cofepKaHue TUCIUILTIHBI

Konbr
KOMITETCHIIU I
HaumenoBanue O6beMm (opmupoBaio
PA3IENOB 1 TeM Coneprkanne yaeOHOTo MaTepuaia u (GOpMbI OpTraHU3AIUH JACSITEIBHOCTH CTY/ICHTOB B qACAX KOTOPBIX
CIOCOOCTBYET
AIEMEHT
MIPOTpaMMBbI
1 2 3 4
Paznen 1. buonorus kak Hayka. JKMBbIE€ CUCTEMBI U X OpraHu3aIus 2 OK 2
Tewma 1.1. buonorus Coneprxkanne yaeOHOro MaTepuasa 2
B cucreMe Hayk. OOWast |Buonoruss — mayka o skuBOH mpupoge. CBS3H OHONOTHH C OOIICCTBCHHBIMH, TEXHHYCCKAMH W
XapaKTCPUCTUKA XKU3HU | mpyrUMU €CTECTBEHHBIMU HaykKaMH, (UIoCOPHUEH, pelnuruen, 3THKON, ICTETHKOHW M TpaBoM. Poib
O6uonoruy B pOpMUPOBAHUYU COBPEMEHHON HAy4yHOU KapTUHBI Mupa. CucreMa OUOIOrMUeCKUX HaYK.
Metonpl MO3HAHUA JKUBOM TpUPOJBl  (HAOMIOJEHUE, DSKCIIEPUMEHT, OIHUCaHuEe, H3MEPEHuE,
KiaccuuKanus, MOJETUPOBAHUE, CTAaTUCTHYECKas oO0paboTka naHHBIX). JKuBble cHUCTEMBI
(buocucTembl) Kak mpeaMeT uiydeHus Ouonorud. OTiIMYME >KMBBIX CHUCTEM OT HEOPraHMYeCcKOn
npupoasl. CBoiicTBa OuocucTteM U WX pasHooOpasue. YPOBHH OpraHu3aludud OHOCUCTEM:
MOJIEKYJISIPHO-T€HETUYECKHH, KIETOYHBIN, OpraHU3MEHHbIH, MOMYISIIMOHHO-BUI0BOM, 3KOCHCTEMHBIN
(6mo - reonieHOTHYECKUH ), OMOChepHbIit
Paznen 2 XuMudeckuii cOCTaB U CTPOEHUE KIETKH 10 OK 1, 0K 2,
Tema 2.1. Xumuueckuit | Conepkanue yueOHOTO MaTepuana 3 OK 4
cocras KIeTKU. Boga | Xumudeckuii coctaB KJIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpO3JIEMEHThI, MUKPOJIEeMEHThI. Bona u
1 MUHCPAJIbHBIC MHUHepanbHble BelecTBa. (DyHKIMM BOABI M MUHEPAIBHBIX BewmlecTB B Kierke. [lomnep:kanue
BeIllECTBa OCMOTHYECKOT0 OajaHca
B TOM uncie npakTuuecKux 3aHATUN 2
1. [IpakTuueckoe 3anarue. «buonorudeckas poibs MUHEPaIbHBIX BEIIECTB B 00eCIIEUeHNUN
KU3ZHEJEATSIILHOCTH OPTaHU3MOB, MPOSIBICHUS JrcOalaHCa MUHEPATBHBIX YJIEMEHTOBY
Tema 2.2. Coneprxanue yueOHOTO MaTepuana 3
buonornuecku Baxxuple | benku. CocrtaB u cTpoeHue OETKOB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HezaMeHuMble u
XUMUYECKUE 3aMEHHMMbIE AMUHOKUCIOTH.. AMUHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpPhI OCIKOBOW MOJEKYIBI
COCIMHEHUS (mepBuYHAsi, BTOPUYHAs, TPETHUYHAS U YETBEPTHYHAS CTPYKTypa). XMMHUYECKHE CBOWCTBA OEIKOB.

buonornyeckue ¢ynkuun OenkoB. @DepMeHTHl — OuoJOrMuecKkue KaTtamuzaTopbl. CTpoeHue
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(depMeHTa: aKTUBHBIM 1EHTp, cyOcTpaTHas cnenupuyHocTb. Kodepmentsl. Buramunpl. OTinuus
(epMEHTOB OT HEOPraHMYECKUX KaTalll3aTOpOB. YTIIEBOJbI: MOHOCaxapuibl (IJIOK03a, pubo3a u
ne3okcupu0o3a), aucaxapuapl (caxaposa, JaKTo3a) M Mojucaxapuabl (Kpaxmai, TJIUKOTEH,
uemnono3a). buonormueckue ¢QyHKUMM yriaeBoaoB. Jlumuuel: Tpurauuepuisl, (ochonunuasl,
crepounbl. ['uapodunsHo-TUAPOPOOHEIE cBOMicTBAa. bruonornueckue dyakiuu aunuaoB. CpaBHEHHE
YIJI€BOAOB, OENKOB M JHUMHUIOB Kak MCTOYHHMKOB sHepruu. Hyxneunnossie kucnotsl: JJHK n PHK.
Hyxneotuasl — MoHOMeEpbl HYKJIEHMHOBBIX KucCioT. Ctpoenume u ¢ynkuuu JIHK. Crpoenue u
¢dbyakuuu PHK. AT®: crpoenue u GyHKIIIN

B ToM uncie mnabopaTopHbIX 3aHATHIA

1. JTaGoparopnas padota. «Onpenenenrue ButamuHa C B MPOAYKTaxX MUTAHUSDY

Tema 2.3. CTpyKTypHO-
(hyHKIIMOHATIbHAS
OpraHu3aius KIeToK

Coneprxanue yaeOHOTO MaTepraa

Hurtonorus — Hayka o kierke. KierouHas Teopus — mpumep B3auMOJEHCTBUS uAeH U (HakToB B
HAay4yHOM MO3HaHUU. Metoabl u3ydeHus kinetku. KieTka kak menoctHas xuBas cucrema. OoOuiue
MpHU3HAKU KJIETOK: 3aMKHYTasi HapyxHas memOpana, mojnekynasl JIHK kak renermueckuii anmapar,
cuctemMa cuHTe3a Oenka. THINbBI KJIETOK: 3yKapuoTHyeckas U MpokapuoTuyeckas. OcobeHHOCTH
CTPOCHHS MPOKAPUOTHYECKON KiIeTKH. KieTounas crenka Oaktepuii. CTpoeHHE 3YKapHOTHYECKOM
kieTkd. OCHOBHBIE OTJIMYHUS PACTUTENBHOM, XUBOTHOW M rpuOHOM kieTku. IloBepxHOCTHBIE
CTPYKTYpPHBI KJIETOK— KJIETOYHAs CTeHKa, TTIMKOKaIMKC, X QyHkuuu. [Inazmarnyeckas meMOpaHa, ee
cBoiicTBa U ¢yHKIMU. [{uTorumazma u ee opranouabl. OmHoMeMOpaHHbIe opraHouabl kKiaeTku: DIIC,
anmapat [onbmpku, nuzocoMbl. [lomyaBTOHOMHBIE OpPraHOMIbI KJIETKH: MHUTOXOHAPHUH, TIACTHIBL
[Ipoucxoxxaenre MUTOXOHAPUIM M miactua. Bumel mnactua. HememOpaHHBIE OpraHOUIbl KIETKU:
puOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUOIU, PECHUYKH, KIYTHUKU. DYHKIUH OPraHOMIOB KIIETKH.
Bxumrouenusi. Snpo — perynaropHeli 1eHTp kietku. CTpoeHue sapa: saepHas 000J0uKa,
KapuoIlJia3Ma, XpOMATHH, SAPBIIKO. XpoMOCOMBL. TpaHCHOPT BEIIECTB B KIIETKE

B ToMm uncne 1abopaTopHBIX 3aHATHH

1. JlaboparopHnas padota. «CTpoeHue KIETKH (pacTeHusl, 5)KUBOTHBIE, TPUObI) U KIETOUHBIC
BKJIIOUEHUS (Kpaxmall, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»

Pazgen 3. )KI/IBHCI[CHTCJ'ILHOCTB KJICTKHA

Tema 3.1.
OOMeH BeIECTB
U TIpeBpaIicHNe

SHEPIUHU B KIICTKE

Copepxanue yueOHOTO MaTepHrala

OOmeH BemiecTB, WM MeETa00IM3M. AcCCHMWIAIUSA (TJIaCTHYECKUH OOMEH) W JUCCUMMIISAIIHS
(oHepreTnyeckuii OOMEH) — JIB€ CTOPOHBI EIMHOTO Ipolecca MeradonuszMa. Ponb 3akOHOB
COXpaHEHHs BEIIeCTBA W OHEPrUM B TMOHUMAaHMM MeTabomu3ma. Tumbsl OOMEHa BEIIECTB:

OK 1, OK 2,
OK 4
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aBTOTpOQHBINA U rerepoTpodHbIil. Ponb pepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUU B
kierke. @®ortocunre3. CBeroBas u TemHOBas (Ha3el ¢orocuHTe3a. Peakunum ¢oTocuHTe3A.
DddextuBHOCTh (hoTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a VIS KM3HU Ha 3emsie. BiusiHue ycrmoBuid
cpeabl Ha (OTOCHHTE3 M CHOCOOBI TIOBBIIMICHHS €r0 NMPOTYKTUBHOCTH Y KYJIBTYPHBIX PacTEHUI.
XeMocuHTe3. XEeMOCHUHTE3UpylolKe OakTepuu. 3HAYEHHE XEMOCHHTE3a Ul KU3HH Ha 3emile.
DHepreTndyecknii OOMEH B KJETKe. PaciernieHne BeIIeCTB, BBIJICICHHE W aKKyMYJIHPOBaHUE
SHEPTHHM B KIETKE. OJTambl dJHEpreTndeckoro ooOmeHa. [nmkonm3. BpoxeHwe u ero BUIBL.
Kucnoponnoe oxucienve, wiM KiIeToyHoe AbixaHue. OkucnutenbHoe (ochopuiupoBaHUe.
D¢ heKTUBHOCTH PHEPrETUIECKOTO OOMEHA

Tema 3.2.

Coneprxanue yaeOHOTO MaTepraa

Buocunres Oenka

Peaknun marpuyHoro cuures3a. ['enermueckas mHopmanus u JIHK. Peanuzamus renernueckoit
uHdopmanuu B KieTke. ['eHeTnyeckuii koA U ero cBoicTBa. TpaHCKPUMIMS — MaTPUYHBIM CHHTE3
PHK. Tpancmsuust — 6uocuHTe3 Oenka. Dtambl TpaHchasuuu. KoaupoBaHue aMUHOKHCIOT. Poub
pubocoM B OuocuHTE3€e OeIKa

B tom umcie MMPAKTUICCKUX 3aHATHH

1. HpaKTI/ILIeCKOG 3aHsaTHe. «Penienne 3a7aa4 Ha OIpEACICHUEC ITOCICA0BATCIIPHOCTH HYKICOTHUAOB»

Tema 3.3.

Copepxanue yueOHOTo MaTepuaa

Bupycsl

Hexnerounsie ¢opmbl ku3Hu — BHUpPYCHl. Mctopus otkpeitusi BupycoB (/. M. MBanoBckwuii).
Oco0OeHHOCTH CTpPOEHHUS M KU3HEHHOTo IMKIa BUpPycoB. bakrtepuodaru. bonesnu pacteHui,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHonedururta venoBeka (BUY) —
Bo3Oymutens CIIN/a. [IpodunakTika pacnpocTpaHeHus BUPYCHBIX 3a00IeBaHUN

Paznen 4. PasMHOXeHHE U

WHAUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

Tema 4.1.

Cogepxanue yueOHOTo MaTepuaa

JKU3HEHHBIN LUK
KJIETKU

Knerounslil nuki, wim xKU3HEHHbIH Uk kiaeTku. MaTepdasza u murtos. Ilpoueccsl, npoTekaromnye B
uHTepdaze. Pemnmukamus — peakuus MarpuuyHoro cuHTe3a JIHK. Crpoenue xpomocom.
XpoMocoMHBII Habop — KapuoTun. JIMIUIOMIHBIA M TalIOWJHBIH XPOMOCOMHBIE HaOOpHI.
Xpomaruasl. LluTomornyeckue OCHOBBI Pa3MHOKEHUS U MHIMBHUIYAJIIBHOIO Pa3BUTHUS OPraHU3MOB.
Henenune knetku — muto3. Ctaauu muro3za. [Ipoueccsl, mpoucxoaduiue Ha pa3HbIX CTaAUAX MUTO3A.
buonornyeckuit cmpbics MuTo3a. [Iporpammupyemasi rubesb KJIETKU — arorTo3.

Tema 4.2. ®opmbl

CopepxaHue yueOHOTO MaTepHuala

Pa3MHOKEHHUS
OpraHu3MOB

®opMbl pa3MHOKEHHS OPraHU3MOB: Oecriosioe U mojoBoe. Bujibl 0ecronoro pa3MHOXKEHHUS: JIeIeHUE
HA/IBOE M MOYKOBAHHE OJTHO U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEr€TaTUBHOE PA3MHOXKEHHE.

OK 2,0K 4
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HckyccTBeHHOE KIIOHMpPOBaHHE OPraHU3MOB, €r0 3HaueHHue it cenekiuu. [lonoBoe pazMHOXKEHUE,
ero ommuusi oT Oecrmosioro. Meio3. Cragum Mmeiio3a. [Iporecchl, TpoOUCXOAAIINE HA CTAaUIX
Mmeito3a. [loBenenne xpomocom B menose. KpoccuHroBep. bBuonornueckuii CMBICT W 3HAYEHUE
Meio3a. ['amerorenes — mpoiecc 0Opa3oBaHMsl MOJIOBBIX KJIETOK Yy JKUBOTHBIX. [loyi0BBIE XKene3bl:
CeMEHHUKU M suyHUKUA. OOpa3oBaHHE MU DPA3BUTHE IMOJIOBBIX KJIETOK — TrameT (CIepMaTo30uj,
AHLIeKIIeTKa) — criepMaToreHe3 U ooreHe3d. OCOOEHHOCTH CTPOEHUS SIMIEKIETOK M CIIEpMaTO30UI0B.
OmnonotBopenue. [lapreHorenes.

Tema 4.3.
NupuBunyansHoE
pa3BUTHE OPraHU3MOB

Conepkanne y4eOHOTO MaTepHasia

NunuBunyanpHOoe pa3BuTHE (OHTOreHE3). OMOpHUOHAIBHOE pa3BUTHE (dIMOpUOTEHE3). Tarbl
SMOPHOHAIIBHOTO PAa3BUTHSI Y MO3BOHOYHBIX JKUBOTHBIX: NPOOJICHUE, TacTPyISuUs, OpraHOTEHE3.
[MoctamOproHaibHOE  pa3BuTHE. THUMBI MMOCTAMOPHUOHAIBHOTO Pa3BUTHS: NPSIMOE, HEMPSIMOe
(mmunHOYHOE). BnmsiHME cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CHOCOOHBIC BBHI3BIBATH
BpPOXJICHHBIC ypoacTBa. PocT m pa3ButHe pacteHHil. OHTOT€HE3 IBETKOBOTO PACTEHUS: JBOMHOE
OIUIOJIOTBOPEHHE, CTPOCHUE CEMEHH, CTaIUH Pa3BUTHS

B tom umcie MMPAKTUYICCKUX 3aHATHH

1. IlpakTrdeckoe 3austue. «MHPEKIMOHHBIE 3a00JI€BaHNS U SIMHICMHH B HCTOPUH YEIIOBEUECTBAY.
«BaknuHarms kak npoduiiakTika HHPEKITMOHHBIX 3a00JICBaHUI

Pa3nen 5. HacnencreeHHo

CTb 1 UBMCHYHUBOCTDb OPraHnu3MOB

10

Tema 5.1.

Cogepxanue yueOHOro MaTepuaa

3aKOHOMepHOCTI/I
HacCJICa10BaHHUA

HpenMeT 1 3aJa4u I'CHCTHUKH. Ponn OUTOJIOTHHN H 3M6pI/IOJ'IOFI/II/I B CTAHOBJICHHHU TI'CHCTHKH. BKJ'IaI[
pOCCHfICKPIX u 3ap}I6e)KHBIX YYCHBIX B pa3sBUTHUC T'CHCTHUKHM. MeTo bl I'CHCTHUKU
(FI/I6pI/II[OJ'IOFI/I‘ICCKI/II\/’I, HI/ITOFGHCTH‘leCKPlﬁ, MOJ'IeKy.]'ISIpHO'F@HGTH‘ICCKHﬁ). OcCHOBHBIE TEHETHYECKIE
noHsaTus. I'eHeTndeckas CHUMBOJIMKA, HCIIOJIb3yCMasd B CXEMax CerHlI/IBaHI/Iﬁ. 3aKOHOMepHOCTI/I
HacJICAOBaHU NPU3HAKOB, YCTAHOBJICHHBIC I'. Mennenem. MOHOFI/I6pI/II[HOC CKpPCIIUBAHUC. 3aKoH
C,I[I/IHOO6p2131/IH FI/I6pI/II[0B IIEPBOro IOKOJICHHA. HpaBI/IJ'IO JOMHUHHPOBAHHA. 3aKoH PaCICILIICHHA
IIPpHU3HAKOB. I'unote3a uyncroThl ramer. lloaHoe M HemoaHOE JAOMUHHUPOBAHUC. I[I/IFI/I6pI/I,[[HOC
CKpCIIMBAaHHC. 3aK0OH HE3aBHCHMOTO HACJICOOBAHUSA TIPU3HAKOB. HI/ITOFeHeTI/I‘ICCKI/IC OCHOBBEI
,[LI/IFI/I6pI/II[HOFO CKpCIIMBAaHU. AHanH3pr10mee CKpCIIMBAaHUC. Hcnonb3oBanue AHAJIU3UPYIOLICTO
CKpCHIMBAHUA UL OIPCACICHUA I'CHOTUIIA ocobu

B TOM uucie npakTu4ecKux 3aHATUN

1. HpaKTI/IquKOC 3aHsaTHe. «PemeHue 3alad Ha OIpPCACICHUC BCPOATHOCTHU BO3HHUKHOBCHUA
HAaCJICACTBCHHBIX NPU3HAKOB IIpU MOHO-, IU-, HOJ'II/IFI/I6pI/I,Z[HOM U aHAJIM3HUPYIOUICM CKPCIIMBAHWU,

COCTAaBJICHUC I'CHOTUITNYCCKUX CXCM CKPCLIUBAHU

OK 1, OK 2,
OK 4
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Tema 5.2. CuerieHHoe

Conepxanue yueOHOTo MaTepuasa

HacJIEI0BaHNE CuemieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mo cClHEMJIEHHOMY HacJIeI0BaHHIO
IIPHU3HAKOB reHoB. Hapymenue cueruieHuss T€HOB B pe3ysbTaTe€ KPOCCHHIOBEpa. XPOMOCOMHAS TEOPHs
HACJIEICTBEHHOCTH. ['eHeTmueckue KapThl. ['eHeTmka mona. XpoOMOCOMHOE OMNpeAeSieHHe IoJa.
AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U TeTepOoraMeTHbIe oprann3mel. HacnenoBanue
MPU3HAKOB, CUEIUICHHBIX C TTOJIOM
B TOM uncine npakTH4eCKuX 3aHATHN
1. Ilpaktuueckoe 3aHaTHe. «PemeHue 3agad Ha ONPENEICHHE BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB MPH CUECIJICHHOM HAcCJIeIOBaHWU, COCTABICHUE T€HOTUITUYECKUX CXEM
CKpEILIMBAHUS
Tema 5.3. Coneprxkanue yaeOHOT0 MaTepuaa
3aKOHOMEPHOCTH N3menunBOCTh. BuIbl M3MEHUYMBOCTU: HEHACIEACTBEHHAs M HacjeACTBeHHas. Ponb cpenbl B
HN3MCHYUBOCTH HEHACJIEACTBEHHON HN3MEHYUBOCTH. XapaKTepI/ICTI/IKa MO,Z[I/I(bI/IKaI_[HOHHOﬁ HN3MEHYHNBOCTH.

Bapuannonnelii psn u BapuanmoHHas kpupas. Hopma peaknum npusHaka. KonmuecTBeHHBIE U
KaueCTBCHHBIC TPU3HAKM M HMX HOopMa peakuur. CBOWCTBA MOJU(PHKAIMOHHOW HM3MEHYUBOCTH.
HacnencTBenHas, Wiy IeHOTHIIMYECKas M3MEHUYMBOCThL. KoMOMHATHBHAs M3MEHUYMBOCTL. Meio3 u
MOJIOBOM TMPOIIECC — OCHOBAa KOMOWHATHMBHOW HM3MEHUYMBOCTH. MyTallMOHHAsS W3MEHYUBOCTD.
Knaccudukanus Myrarnuii: TeHHbIE, XpOMOCOMHBIE, T'€HOMHBIE. HYacToTa W NPUYMHBI MYTaIlUM.
MyrtareHHble (GakTOpbl. 3aKOH TOMOJIOTHYECKHX pSAIOB B HACJICACTBEHHOW W3MEHUYHMBOCTH
H. U. BaBunona

B tom umcie MNPAKTUUICCKUX 3aHATHH

1. HpaKTI/I“ICCKOG 3aHaTue. «PenieHwe 3agad Ha OIpeaAcCICHUC BCPOATHOCTH BO3HHKHOBCHHUA
HaACJICACTBCHHLIX IIPU3HAKOB IIpU PA3JIMYHBIX THIIAX B3auMOJCUCTBUS I'€HOB, COCTaBJICHUC
TCHOTHUIIMYCCKUX CXCM CKPCUIMBAHHA

Tema 5.4. 'eneTuka
yeJoBeKa

CopepxaHue yueOHOro MaTepuaa

I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbI TE€HETHKH  4eJOBEKa:
TeHeaNOrMYeckuii,  OJM3HELOBBbIH,  LIUTOICHETUYECKUH,  OMOXMMHYECKHH,  MOJEKYJISIpPHO-
reHetuueckuii. COBpPEMEHHOE OIpelesieHue TeHOTHIA: IOJHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMpOBaHUe, B TOM uHciae ¢ mnomoiusio III[P-ananuza. HacnencrtBennsle 3aboseBaHus
YeJloBeKa: I'eHHble 00JIe3HH, 0O0JIE3HM C HACIIEACTBEHHOW MPEAPacIOIOKEHHOCThIO, XPOMOCOMHbBIE
6one3nn. ComaTHueckhe U TeHepaTuBHble MyTalud. CTBOJIOBbIE KJIETKH. IIpMHIMITBI 370pOBOTO
oOpa3a KHM3HHM, AMArHOCTUKH, NPOPHUIAKTHUKH W JIEYCHUS TEHETHYeCKHX Ooiie3Hedl. Menuko-
TeHETUYECKOe KOHCYJIbTHPOBAHME. 3HAUCHHWE MEAWIMHCKOW TI'€HETUKHM B MPEIOTBPAILCHUU H
JICUCHUH FeHETHYECKUX 3a00JIeBaHUN YeJIoBeKa
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B TOM uncie npakTu4ecKux 3aHATUN

1. HpaKTquCKoe 3aHgTue. «CocTaBjICHHE U aHAIU3 POAOCITIOBHEBIX YCJIOBCKA»

Pasnen 6. DBororimoHHas OMOJIOT U

Tema 6.1.
DBOJIIOLMOHHAS TEOPUS
U €€ MECTO
B OMoJyiorun

Conepxanue yqeOHOro MaTepuaia

[Ipeanocelmku BO3HHUKHOBEHHUS HBOJIIOIIMOHHOW TEOpHUH. ODBOJIONHUOHHAS TEOpUs U €€ MeCTO B
Oouosnoruu. BiusHue 3BOIOIIMOHHON TEOPUHN Ha pa3BUTHE OUOJIOTHM U Jpyrux Hayk. CBUAETEILCTBA
sBosmony. [laneoHTonornyeckue: mocieoBaTeIbHOCTb MOSBICHUS BUJOB B MaJI€OHTOJOTHYECKON
JeTonucu, nepexonHslie (opmbl. buoreorpaduueckue: cxoactBo U paznuuue ¢ayH u  Quop
MaTepUKOB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOACTBA M paszinyusi IMOPHOHOB DPa3HBIX BHUIOB
MMO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTHYHbIC, PYAUMEHTapHbIE
oprasbl, aTaBU3Mbl. MoOJIEKyIIpHO-OMOXUMUYECKHE: CXOJCTBO MEXaHHM3MOB HACJEACTBEHHOCTH U
OCHOBHBIX METAa0OJIMUECKHUX MyTeH y BCEX KMUBBIX OPraHU3MOB. DBOIOIMOHHAs Teopus Y. [lapBuHa.
[Ipeanocelnku BO3HUKHOBEHMS JapBUHM3MA. JIBMKyliue CHIbl 3BOJIOLMHM BUAOB 1o JlapBuny
(M30BITOYHOE PA3MHOKEHHE NpU OrPAHUYEHHOCTH PECypcoB, HeOoMpeneNEéHHAs H3MEHUYHMBOCTD,
O6opb0a 3a CcylecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

Tema 6.2.
MuUKpO3BOITIOLMS

Copepxanue yueOHOro Marepuaia

Cunrernueckas Tteopus dsBoonuu (CTD) m e€ OCHOBHBIC TOJIOKEHUS. MHKPOIBOJIOIHS.
[Tonynsinus Kak eIWHWIA BHJAA W SBOJIONUH. J[BKyiue cuibl ((hakTopbl)3BOIIONUU BUIOB B
npupoae. MyTallMOHHBIM TpoIecC U KOMOWHATHUBHAS M3MEHUMBOCTH. [loMynsIMOHHBIE BOJHBI U
npeiid rernos. M3omsamus u murpanusa. EcTecTBeHHBIH 0TOOp — HampaBisiomui (HakTop SBOTIOIHH.
®opmbl  ecTecTBeHHOro otOopa. [IpucnocobIeHHOCTh OpPraHW3MOB KaK pe3ylbTaT SBOJIOLHUU.
[Ipumepsl mpucnocoOnenuidt y opranu3smMoB. Apomopdo3sl U uAMOadantauuud. Bug u
BunooOpazoBanue. Kputepunm Buga. OcHoBHble ¢GopMbl BHA00Opa3oBaHMs: reorpaduveckoe,
9KOJIOTHYECKOe

Tema 6.3.
MaxkposBomronus

Copepxanue yueOHOro MaTepuaa

MaKpOBBOJ'IIOI_II/IH. cDO]C)MI:I 3BOJIFOIIN U Q)HHGTI/IIICCKaH, JAUBCPIrCHTHAA, KOHBCPICHTHAA,
TapaJijiCjibHasl. Heo 6paTI/IMOCTB OBOJIOIMHA

B toMm umncie MMPaAKTUYCCKUX 3aHATHH

1. HpaKTI/I‘{eCKOC 3aHATHUC. ((CpaBHeHI/IC BHUIO0B I1I0 MOp(pOJ'IOFI/ILICCKOMy KPpHUTCPUTIO»

OK 1, OK 2,
OK 4

Paznen 7. Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIie

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

CogepxaHue yueOHOTO MaTepuaa

JloHay4HbIe NPEICTABICHUS O 3apOXKACHUM KU3HU. HaydyHble rUnore3sl BOSHUKHOBEHMS JKU3HU Ha
3emie: abMoreHe3 M MaHCHEpMHs. XUMHUYECKas HBOJIOLMSA. AOHMOTEHHBIH CHHTE3 OPraHMYecKHX
BELIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAJbHOE NOJATBEP)KIECHUE XHMHMUYECKON HBOJIIOLUMU.

OK 1, OK 2,
OK 4
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HavanpHhbie 3tansl 6uosnornyeckoii spomtonuu. I'unoresa PHK- Mupa. ®opmupoBanre meMOpaHHbIX
CTPYKTYP ¥ BO3HHUKHOBEHHE HpPOTOKIETKH. llepBrle kineTtkn u ux sosonus. PopmupoBaHue
OCHOBHBIX T'PYII JKHMBBIX OpraHu3MoB. Pa3Butue xu3HU Ha 3emiie Mo 3paMm U nepuojaaM. Katapxeil.
Apxeiickas u npotepo3oiickas 3psl. [laneo3olickas spa u e€ nepuo/ipl: KeMOPUNCKUNA, OPJJOBUKCKUH,
CUJIYpUMCKHM, JI€BOHCKHI, KaMEHHOYI'OJIbHBIM, NEepMCKH. Me3o30ickas spa M €€ Iepuoapl:
TPUACOBBIM, IOPCKHUM, MenoBor. KailHo301Ckas spa M €€ mepHoJbl: NaJIeOreHOBBIM, HEOTE€HOBBIMH,
AHTPOIIOT€HOBBIH.

Tema 7.2. Cucrema
OpPraHuYeCcKOro MUpA.
[Ipoucxoxnenue
YyeJIoBeKa —
AHTPOTIOTCHE3

Coneprkanne yaeOHOTO MaTepuaa

Cucrema OpraHMYecKoro MHpa Kak OTpakeHHe 3BOJIoUUU. OCHOBHBIE CHUCTEMAaTHYECKHE TPYIIIbI
OpraHu3MoOB. XapaKTepUCTUKa KIUMaTa U T€0J0rHuecKux npoueccoB. OCHOBHBIE ATalbl 3BOJIOLUU
PaCTUTEIBLHOTO U KUBOTHOTO MUpa. ApoMop}o3bl y pacTeHUil U KUBOTHBIX. [losiBIeHHe, pacuBeT u
BBIMUpPaHUE TPYII JKUBBIX OPraHU3MOB. DBOJIOLMUS YeloBeKa. AHTPOIOJIOTUs Kak Hayka. Pa3Burue
MIPE/ICTaBICHUM O MPOUCXOXKICHUM 4YeloBeKa. MeToabl Hu3ydeHusl aHTpororeneza. CxoacTtBa u
pa3nuuus 4eloBeKa U KHUBOTHBIX. CHCTEMaTHYECKOE TMOJIOXKEHUE uelnoBeka. [IBumkymiue cuibl
(dakTopel) aHTpomoreHeza. HacnencTBeHHas  M3MEHYMBOCTb U €CTECTBEHHBIH  OTOOp.
OO01ecTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIHH Tpy1a, MBIIIUICHUE, PEYb.

Tema 7.3. OCHOBHEIE
CTAIUU HBOITIOLAU
YeloBeKa

Copepxanue yueOHOro Marepuaia

OcHOBHBIE CTaJIMM M BETBU 3BOJIOIMHU YEJIOBEKA: aBCTpalonuTeku, YenoBek ymenblid, YermoBek
NpAMOXOJAUM, YenoBek HeaHIepTadbCkuid, YemoBeKk pa3yMHBbIH COBpeMEeHHOro Tumna. Haxomku
HCKOIAEMBIX OCTAHKOB, BpEeMs CYIIECTBOBaHMs, 00OJIAcCThb pacHpoCTpaHEHUs, O0OBEM TOJIOBHOTO
Mo3ra, o0pa3 ku3HHu, opyaus. YenoBeueckue pacbl. OCHOBHBIE OOJIBIINE PACHI: €BPOIEOMIHAS
(eBpasmiickas), Herpo-aBcTpajgonIHas (3KBaTOpHAIIbHAS ), MOHTOJIOUIHAS (23MaTCKO-aMEepPUKAHCKas).
UepTsl mpUCHOCOOICHHOCTH MPEICTaBUTENCH YeNOBEYECKHMX pac K YCIOBHUSM CYIIECTBOBAHMSL.
EngunctBo yenoBeueckux pac. Kpuruka pacuzma.

B Tom uncie MNPAKTUYICCKUX 3aHATUHN

1. HpaKTI/ILIeCKOG 3aHATHC. ((HpI/ICHOCO6J'IeHHOCTb YCJIOBCKAa K pa3HbIM YCIIOBUAM CpPCIbL. Bnusuue
reorpa(pnquKoﬁ CpCAbl HA MOp(I)OJ'IOFI/IIO 151 (I)I/I3I/IOJ'IOFI/IIO YCIO0BCKa»

Pazgen 8. Opranusmsl u o

KpyXKarolasl cpesa

Tema 8.1.
OKoJIorus
kak Hayka. Cpenpl
JKU3HH.
OKOJIOTUYECKHUE
(baxTopsI

Cogepxanue yueOHOTO MaTepuaa

DKoorusl Kak Hayka. 3aJaud W paslesibl 3KOJIOTHU. MeToapl 3KOJOTMYECKMX MCCIIEOBAHUM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTro uesnoBeka. Cpenbl 0OMTaHUS OPraHu3MOB: BOJIHAS,
Ha3eMHO-BO3/1yIlIHas, NOYBEHHAsl,  BHYTPHOPraHU3MEHHAs. Okosorndyeckue  (hakTophl
Knaccudukanuss skonornyeckux (pakropoB: aOMOTHYECKHE, OMOTHUECKHE W aHTPOIOTrCHHBIE.
JleiicTBue sK0JIoTHYECKUX (PAaKTOPOB Ha opraHu3mbl. AOMoTHyeckue (akTOphl: CBET, TEMIEparypa,

OK 1, OK 2,
OK 4, OK 7
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BIaXHOCTh. @oToneproansm. [Ipucnocobnenuss opraHu3MoB K AEHCTBUIO aOMOTHYECKUX (DAaKTOPOB.
buonornueckne purmbl. buotmueckue ¢dakrtopsl. Buasl OMOTHYECKMX — B3aMMOJAEHCTBHIA:
KOHKYpEHLIUs, XuIIHu4ecTBo. [lapasutusm, MyTyanu3M, KOMMEHCaIW3M (KBapTHPaHCTBO,
HaxJICOHWYECTBO), aMEHCAJIN3M, HEUTpalnu3M. 3HadeHHE OWOTHYECKUX B3aWMOICHCTBUM IS
CYIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX

Tema 8.2. Conepxanue yaeOHOTO MaTepuasa 3
OKOJIOTHYECKHe DKOJIOTUYECKHE XapaKTePUCTUKH MOmyssiuu. OCHOBHBIE MOKa3aTeNMd MOMYJSLUU: YHCIEHHOCTD,
XapaKTCPUCTUKHA IJIOTHOCTB, POKIa€MOCTh, CMEPTHOCTh, IPUPOCT, MUTpanys. JIMHAMMKA YACIEHHOCTH NOMYJISILIUN U
MOMYJIALN €€ perynsanus
B TOoM yncie npakTHYeCKUX 3aHATUIA 2
1. IIpaktrueckoe 3ansaTue «I1oACUET MIOTHOCTH MOMYJISIUNA Pa3HbIX BUJOB PACTEHHI»
Pasnen 9. CooOrmiecTBa 1 SKOJIOrMYECKUE CUCTEMBI 10 OK 1, OK 2,
Tema 9.1. Coneprkanue y4eOHOTO MaTepHaa 1 OK 4, OK 7
CooOmecTsa Coo0mecTBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHIIOBas, IPOCTPAHCTBEHHAs, IIK 2.2
OpraHn3MoB, Tpodudeckas (muieBas). Bumbl-nomMmuHaHTbl. CBsI3M B OHMOILIEHO3E. DKOJOTHYECKUE CHCTEMBI
9KOCHUCTCMBI (akocuctemsbl). Ilonstue 00 »3KocuctemMe u OuoreoreHo3e. DyHKIMOHAIBHBIE KOMITOHEHTHI
9KOCHUCTEMBI: TPOIYLEHTHI, KOHCYMEHThI, peAYyLUEeHTbl. KpyroBopoT BelIeCTB M MOTOK 3HEPIUU B
skocucteme. Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbl. [lumieBsie nenu u cetu. OCHOBHbBIE
MoKa3aTeau »HKOCHCTEMBI: OHoMacca, MPOAYKIHUS. OKOJOTHYECKHE MUPAMUJBL: MPOAYKIIUH,
YHCIEHHOCTH, OunoMaccel. (CBONCTBAa JKOCHCTEM: YCTOMYMBOCTh, CAMOPETYJSIUS, pa3BUTHE.
Cykueccust
Tema 9.2. Cogepxanue yueOHOTo MaTepuaa 1
[TpuponHbie [IpuponHble  PKOCHUCTEMBI. ODKOCHCTEMBI peK U 03€p. DKOCUCTEMa  XBOMHOIO  WIH
SKOCUCTEMBI IIUPOKOJIMCTBEHHOTO Jieca. AHTPOIMOTEHHBIE AKOCHUCTEMBI. ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonorudeckoe u X034HUCTBEHHOE 3HAYEHHE arpodKOCUCTeM U ypbOoskocucteM. buopasnoobpazue
Kak (hakrop ycToiunBocTH 3kocucTeM. CoxpaHeHue OMO0JIOTHYECKOro pazHooOpasust Ha 3emiie
Tema 9.3. Coneprxanue yueOHOTO MaTepuana 1
buocgepa — VYuenne B. U. Bepnanckoro o Ouocdepe. I'panunsi, coctaB U cTpykTypa Ouocdepsl. JKupoe
rnobanbHast BellecTBO U ero GpyHkiuu. OcoGeHHOCTH Ouocdeps! Kak riio0anbHOM sKocucTeMbl. JJuHamMudeckoe
sKocucTeMa 3emMin paBHOBecue W oOpaTHas cBs3b B Onocdepe. KpyroBopoTsl BemiecTB U OMOr€OXMMHUYECKUE LIUKIIBI
9JIEMEHTOB (yriepoJia, a3ota). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OHOMBI CYIIIH.
Tema 9.4. IIpodeccroHabHO OPUEHTUPOBAHHOE COAEPIKAHUE (CO/IEpyKAHUE IPUKIIAHOTO MOJTYIIS) 3
Biusinue YenoseuectBO B Ouocdepe 3emum. AHTpONOTreHHbIe HM3MeHEHUs B Ouocdepe. [nmobanbHbIe
AHTPOTIOTCHHBIX sKosiornyeckue mpoOneMbl. CocymiecTBoBaHME TNpupoabl U yenoBedyecTBa. CoxpaHeHHe
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(dhakTopoB Ha 6rochepy

O0uopa3zHoOoOpa3usi Kak OCHOBa YCTOMUMBOCTH Ouocdepbl. OcHOBa palMOHAIBHOIO YIPaBJICHUS
MIPUPOJIHBIMU PECYPCAMU U UX UCTIOIb30BaHue. JlocTikeHnst OMOJIOTHY U OXpaHa MPUPOIbI

B TOM uncie npakTudecKkux 3aHATUN

1. IIpakTrueckoe 3ansaTHe «OTXOIbI TPOU3BOJICTBAY

Tema 9.5.
Bausnaue comuanbHo-
IKOJIOTUUECKUX
(hakTOpOB Ha 3/I0POBHE
YeloBeKa

[TpodeccrnonanbHO OPHEHTUPOBAHHOE COACPIKAHUE (COACpKAHUE TTPUKIIATHOTO MOTYJIs)

3/10poBbe U ero cocTaBJstoniue. @akTopkl, MOJOKUTEIIBHO U OTPHUIIATEIHHO BIUSIONINE HA
opranu3Mm 4denoBeka. [IpobieMa TeXHOTEHHBIX BO3ICHCTBHUI Ha 3J0POBbE YEIOBEKA
(37IeKTpOMAarHUTHBIC MOJIs, OBITOBAST XMMUS, U30BITOYHBIC IITyMbI, pAIUaIUs U T.11.). AganTarus
OpraHu3Ma 4yesoBeka K pakTopaM oKpyxaromei cpeapl. [I[puHmumme hopMupoBaHus
3I0poBhecOeperaroniero nopeneHus. Gu3nueckas akTHBHOCTD U 37I0pOBbe. bruoxumuueckue
aCIIeKThI PAIIMOHAILHOTO TTUTAHUS

B ToM uncie nabopaTtopHbIX 3aHATHMA

1. JTaGoparopnas pabota. «YMCTBEHHas! pabOTOCIIOCOOHOCTh)

Pazgen 10. Cenexius opraHu3MOB, OCHOBBI OMOTEXHOJIOTHH

Tema 10.1.
Cenexuusa
KaK HayKa u MPoIiecc

Copepxanue yueOHOro Marepuala

Ceneknus Kak Hayka M Mpouecc. 3apoXIeHUe celleKuu U gomMectukanus. Ydyenue H. M. BaBuiosa
0 IIEHTpaxX MHOrooOpa3us W TPOUCXOXKJICHUS KyJIbTYPHBIX pacTeHHi. LIEHTphl MpOMCXOXKIESHUS
JTOMAITHUX JKUBOTHBIX. CopT, mopoaa, mTamM. COBpPEMEHHBIC METOJbI CeJIeKIMH. MacCOBBIN
W  WHAWUBUIYaJIbHBI OTOOpHI B CENEKIIMM pacTeHWH U IKUBOTHBIX. OIIGHKa DJKcTepbepa.
bimskoponcTBeHHOE CcKpemuBanue — HHOpuAMHT. Yucrtas muHus. CKpeniBaHWe YHUCTHIX JTMHUH.
I'eteposuc, wnmm rubpuanas cuna. HepojacTBeHHOe ckpemmBaHue — ayrOpuauHT. OToanéHHAs
rubpuanzanys u e€ ycnexu. McKkyccTBeHHBIN MyTareHes W MoJy4eHHUE MOJUIIIONI0B. JloCTHKEeHUS
CEJICKIIUY PACTCHUH, )KUBOTHBIX 1 MUKPOOPTaHN3MOB

Tema 10.2. Copepxanue yueOHOTo MaTepuaa
OcHoBbI buotexHonoruss Kak OTpacib NOPOU3BOACTBA. ['€HHas MH)KEHepus. ITalbl  CO3/aHUS
OHOTEXHOJIOTHH pexomOunantHo JIHK u Tpancrennsix opranuzmoB. Kietounas wumxeHepus. Kierounsie
KyJIbTypbl. MUKpOKIOHAIbHOE pa3MHOKEHHE pacTeHMH. KIloHMpoBaHHE BBICOKONPOIYKTHUBHBIX
CeNbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTHYeckue mpodsiembl. 'MO — reneTnuecku
MOAU(UIIMPOBAHHBIE OPTaHU3MbI
Tema 10.3. IIpodeccronaibHO OPHEHTUPOBAHHOE COAEPIKAHUE (COIEpKAHUE PUKIIAHOTO MOJTYJIS)
buorexnonoruu OcHOBHBIC HAMpaBICHHUS] COBPEMEHHON OHOTEXHOJOTHU B MPO(EeCCHOHATBLHON ESATEIbHOCTH

B KHM3HH U Tipodeccuut

yenoBeka. Meronpl 0OuorexHosiorud. OOBEKTHl OMOTEXHOJOTHMU. IJTHUKA OHMOTEXHOJIOTMYECKUX
Y TEHETUYECKUX HKCIEpUMEHTOB. [IpaBuna moucka u aHanmm3a OMOAIKOJIOTUYECKOW HH(OpManuu
W3 pa3NUYHBIX HCTOYHUKOB (Hay4yHass M Yy4eOHO-Hay4dHas JHTEparypa, CpeJICTBa MacCOBOM

OK 1, OK 2,
OK 4, OK 7
I1IK 2.2
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uHpopmanuu, cetb HTEpHET U Apyrue)

B TOM uncie npakTu4ecKux 3aHATUN 2
1. TlpakTudeckoe 3anstue. Kelicel Ha aHanu3 MHGOPMAIMK O HAYYHBIX JOCTHKEHHUSIX B 00JacTu
TEHETUYECKUX TEXHOJIOTHH, KJIETOYHOW WHXXEHEPUH, IMHIIEBBIX OMOTEXHOJIOTHH. 3ammTa Keiica:
MIpeJICTaBJICHNE PE3YIbTATOB PEIICHHsI KeCOB (BBICTYIIJICHUE C MTPE3EHTAINEH)
Pasnen 11. Pentenne keiicoB B 00acTh OMOTEXHOJIOTUHA 4 OK 1, OK 2,
Tema 11.1.1. [IpodeccronanbHO OpHEHTUPOBAHHOE COJEpKAHUE (COAEp KaHUE TPUKIIATHOTO MOIYJIS) 4 OK 4, OK 7
brorexHonornu Pa3ButHe mpoMBINIIEHHON OMOTEXHOJIOTHI U €€ MPUMEHEHHE B YKU3HM YEJIOBEKa, MOUCK M aHAIH3 IK 2.2
B IIPOMBIIIJICHHOCTH nHpOpMaUM W3 Pa3TUYHBIX HCTOYHMKOB (HayyHas W y4eOHO-Hay4dHasi JuTepaTypa, CpelICTBa
MaccoBoi nH(popMmanuu, cetb UHTEpHET 1 Ipyrue)
B TOoM yncie npakTHYEeCKUX 3aHATUIA 2
1. Ilpaktuueckoe 3anarue. Kelicbl Ha aHanmu3 HWHPOPMAUM O Pa3BUTUU TMPOMBIIIICHHON
OMOTEeXHOJOrui (10 MUHU-TPYIIAaM). 3alIuTa Keiica: MpeIcTaBiIeHHe Pe3ylbTaTOB PelIeHUs KelcoB
(BBICTYIIJICHUE C TIPE3CHTAIIUCH)
[Ipomexxyrounas arrectamus B Gopme audhepeHIIMpOBaHHOTO 3a4eTa 2
Bcero: 72
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3. YcnoBus peanusaiyy nporpaMmmel 001eo0pa3zoBaTeIbHOM TUCHUTLIINH

3.1. Jnga peanmzanmuu MpOTpaMMbl MPEAYCMOTPEH KaOWHET OWOJOTHH, OCHAIICHHBIN
000py/I0OBaHNEM, TEXHUIECKIMH CPEACTBAMH OOYICHUS:

No ‘ HaunmenoBanue o6opynoBanus ‘ KosmuecTso

I CnenmanusupoBaHHasi MEOEIIb U CUCTEMbl XpaHEHHUS

OcHoBHOE 000pyOBaHNE

Cron yueHn4eCcKuil 13

Cryn yuyeHn4ecKkui 25

Cron npenojaBaTesis ¢ SIMUKaMH JIJIs1 XpaHEHUs 1

Kpecno npenonaBarens 1

WurepaxktuBHas na"ens Lumien LMP6503ELRU 1
2
3

Ixad mis xpaHeHUs yaeOHBIX MOcoOUi
CTeH/1bl HaCTEHHBIE
Il Texunueckue cpencraa
OcHoBHOE 000pyZOBaHNE

N[OOI~ WIN

1 CereBoil GuIbTp 1

2 MynbTUMEIUHHBIN KOMILIEKC (MylbTUMenua-mpoektop Benq, akycTrueckas 1
cucTeMa Sven ), HACTCHHBIN 3KpaH

3 Kommsrorep npenonasaress (OC Astra Linux, cripaBo4HO-TIpaBoBasi cucTemMa 1
KoncynpranT [lnroc (cereBas (aiin-cepBepHast Bepcusi), antuBupycHoe [10
Kaspersky)

IIT JemoHCTpaiOHHBIE Y4eOHO-HATIISTHBIE TT0COOMS

OcHoBHOE 000pyOBaHUE

1 Hudpossie YMK | PaGoure mporpaMMbl AUCITUTUIMHBI, KaJeHAAPHO-TEMaTUYECKUH TIJIaH,
(OHJ OIIECHOYHBIX CPEJICTB 10 AUCIUILUINHE, BUICOMATEPHAIBI IS
pOBEICHUS MpakTHUeckux 3ausaTuii, LMS Moodle

3.2. UudopmarmonHoe oOecTieueHne peaan3aiuy MporpaMMbl
Jlnst peanuzanuu mporpaMMbl OMOTUMOTEUHBIN (OHA HMEET 3JIEKTPOHHBIE 00pa3oBaTEIbHBIC U

nH(pOpMaLMOHHBIE PECYPCHI, PEKOMEHIOBaHHbIE JJISl UCIIOJIb30BaHUs B 00pa3oBaTelbHOM Ipoliecce, He
CTaplie MATH JIET C MOMEHTa U3/IaHusl.

OcHOBHBIE AIEKTPOHHbBIE U3JAHUS:

1. AradonoBa, W. Bb. buosorms : 0a30BbIii ypoBeHb : Yy4e€OHHUK JUIsi 0OOpa30BaTEIbHBIX
OpraHM3aliii, pealu3yloIKX o0pa3oBaTeibHbIE MPOrPaMMBI  CPEAHETO  MPOQPECCHOHATBHOTO
obOpaszoBanus / . b. AradonoBa, A. A. Kamenckwuii, B. . CuBornazoB. — Mocksa : IIpocBemienue,
2025. — 273 c¢. — ISBN 978-5-09-124905-7. — DObC Znanium. — URL:
https://znanium.ru/catalog/product/2201867 (nara oopamenus: 24.06.2025). — TeKCT : 37IEKTPOHHBIN.

2. AradonoBa, M. b. buonorus : 0a30BbIi YpOBEHb : TPAKTUKyM : ydeOHOe mocolue,
pa3paboTaHHOE B KOMIUIEKTE C YYE€OHHKOM i OOpa3oBaTEeNbHBIX OpraHu3alui, pealTn3yoNInX
oOpa3oBaTelibHbIE POrPaMMBbI cpeliHero mnpodeccuoHanbHoro oopasosanus / M. b. Aradonosa, B. U.
CuBornasoB. — 2-e u3j., crep. — Mocksa : [Ipocsemenue, 2025. — 113 ¢. — ISBN 978-5-09-124906-
4. — DBC Znanium. — URL: https://znanium.ru/catalog/product/2201868 (mata oOpaiueHus:
24.06.2025). — TeKcT : 3JeKTPOHHBIIH.

JlonoTHUTEIbHBIE UCTOYHUKH
1. Poccuiickas anekTpoHHas mikodia : odunmansheii caiir. — URL: https//resh.edu.ru
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4. KoHTpOJb 1 OLIEHKA PE3yJIbTaTOB OCBOCHHS 00111€00pa30BaTeIbHON JUCIUTUINHBI
KoHTposb 1 olLieHKa pe3ynbTaToB OCBOEHUS 00I1€00pa30BaTENbHON TUCIUIUIMHBI PACKPBIBAIOTCS
Yyepe3 MUCHUIUTMHAPHBIE Pe3yJbTaThbl, HalpaBieHHbIE HA (OpPMUPOBaHHE OOIIUX M MPO(EeCcCHOHATBHBIX
KOMIIETEHIUH M0 pa3aenaM U TeMaM COJAEpKaHus yueOHOTO MaTepuana.

O6mast/mpodeccuonanbHas Paznen/Tema THI OLIEHOYHBIX MEPOTIPUATHS
KOMITIETEHIIHS

OK 01. Beibupars | Tempr 2.1 -2.3, 3.1- | OGcyxeHre 1o BOIPOCaM JIEKIUN

crocoObl  pemieHus 3azad | 3.3, 4.1-4.3, 5.1-5.4, | PaspaboTka rnoccapus

npodeccnoHaIbHO M 6.1-6.3, 7.1-7.3, 8.1, 3armoaHeHHE CPABHUTEIBLHBIX TaOHI]

NEeATENBHOCTH 8.2, 9.1-9.3, 9.4TT-o/c, TCCTI/Ipf)BaHI/Ie

MIPUMEHUTENEHO K VYerHbIM onpoc

Pa3IMIHBIM KOHTCKCTAM 9.51-o/c, 10.1, 10.2, JIMKTaHT HaA  HKCHOJB30BAaHUE  API'YMEHTOB,

10.3IT-0/c,11.1.1IT-0/c

OMOJIOTMYECKON TEPMUHOJIOTUN U CHMBOJIHKH
NuauBuayalibHas caMOCTOsTEIbHAs paboTa
[IpencraBieHne pe3ysbTaTOB  MPAKTUYCCKHX
pabot

3ammuTa TBOPYECKUX paboT

3amuTa MHIUBHIYaTbHBIX TIPOSKTOB

Brinosnenue 3aJaHui MPOMEXKYTOUHOMN
aTTeCTaluu
OK 02. Wcnome3oBate | Temsr 1.1, 2.1 -2.3, | OueHnBaeMas TUCKYCCHS IO BOIPOCAM JICKITUU
COBpPEMEHHBIC cperactsa | 3.1- 3.3, 4.1-4.3, 5.1- | Pa3spaboTka MeHTanbHON KapThl B MUHHU IPyIIIax
TIOHMCKa, aHAM3a | 5 4 6.1-6.3, 7.1-7.3, BrinonHenue u 3amnuTa 1adopatopHbIX paboT
u MHTEPNPETAIMH | g 4 g5 1.93 [IpencraBieHne pe3ylbTaTOB  MPAKTHUYECKHX
nHbOpMaIIHH, u ’ ' ' | paboT
uH(pOPMALOHHBIE 9.41I-o/c,  9.5II-o/c, [IpencraBieHUe YCTHBIX COOOIIEHHI ¢
TEXHOJIOTUHU s | 101,102, 10.3M0-0/c, Npe3eHTAIMEH, TIOATOTOBICHHBIX IO MEPEYHIO
BBITIOJTHEHUS 3amaq | 11.1.1I1-0/c MICTOYHHKOB, PEKOMEH JOBAHHBIX
npodeccHoHaTbHON IperoiaBaTesieM
TSI TEeITBHOCTH
OK 04. OddextuHo | Tempr 2.1 -2.3, 3.1- |O6cyxaeHUE IO BOMPOCAM JICKIIUN
B3aMMO/ICHCTBOBATh u| 3.3, 4.1-4.3, 51-5.4, (llpencrapnenne  pe3ynbTaToB  MPAaKTUYECKUX
paboTtath B KOJUICKTHBE U 6.1-6.3, 7.1-7.3, 8.1, pabot

KOMaHJI€C

8.2, 9.1-9.3, 9.4I1-o/c,
9.5IT-o/c, 10.1, 10.2,
10.3IT-0/c,11.1.1IT-0/c

3amuTa TBOPUYECKUX paboT
3amuTa UHAUBUIYaIbHBIX POEKTOB

OK 07. CogzeiicTBOoBaTh
COXpPaHEHHUI0 OKPYKAIOIICH
Cpenpl,
pecypcocOepexeHmIo,
MPUMEHSATH 3HAHUA
00 M3MEHEHHU KJIMMarTa,
TPUHITUTIBI OEpEeKITUBOTO

POU3BOACTBA, AP(HEKTHBHO
JIECTBOBATH
B YPE3BBIYANHBIX CUTYyAILIUAX

Temsr 1.1, 2.1 -2.3, 3.1-
3.3, 4.1-4.3, 5.1-5.4,
6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4II-o/c,
9.5IT-o/c, 10.1, 10.2,
10.3IT-0/c, 11.1.1IT-0/c

OO6cy»xeHne o BOIpocaM JIEKIUU

PazpaboTka rioccapust

3aroJIHeHNE CPABHUTENIBHBIX TaOIUI]
TectupoBanue

YcrHblit onpoc

JIUKTaHT Ha  WCHOJIb30BAHUE  APTYMEHTOB,
O10JIOTUYECKOI TEPMUHOJIOTUHM U CUMBOJIUKH
WuauBuyanbHas caMocTosiTeNbHas padoTa
IIpencraBinenre  pe3ynabTaTOB  MPAKTHUYECKHUX
pabot

3amuTa TBOpUYECKUX padoT

3amuTa MHAUBUIyaIbHBIX IIPOEKTOB
BelnonHenue 3a1aHuii IPOMEKYTOUHOU
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arreCcranuu

[IK 2.2. ITpou3BoauTh pacuer
1 aHaIu3 GUHAHCOBO-
SKOHOMHYECKHX ITOKA3aTENeH
pe3yJIbTaTOB AESATEIbHOCTU
OpraHu3aluu

9.1-9.3, 9.411-o/c,
9.5I1-0/c, 10.1, 10.2,
10.3IT-0/c,11.1.1IT-0/c

OO0cyxIeHre TI0 BOIIPOCaM JICKITUH

Pa3pabotka rioccapus

3armoaHeHHE CPaBHUTEIBHBIX TaOIHI]
TectupoBanue

VYerHbIM onpoc

JIUKTaHT Ha  WCHOJB30BAHHUE  APTYMEHTOB,
OMOJIOTUYECKOI TEPMUHOJIOTUH U CHMBOJIUKH
WupuBuayansHas caMoCTosiTeNbHas paboTa
[IpencraBienne pe3yslbTaTOB  MPAKTHYECKUX
pabot

3amuTa TBOPUYECKUX padboT

3amuTa HHANBUIYAIBHBIX IPOEKTOB
BrinosHenue 3a1annii MpOMEKYTOUYHON
aTTeCTaluu
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