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1. O0masi xapakTepucTHKa pado4yeid NporpaMmal 0011e00pa30BaTeJIbHON JUCHUILIIUHBI
«buogorus»

1.1 Mecto o00meo0pa3oBaTeIbHONH JUCHMILVIMHBI B CTPYKType OCHOBHOM
npogeccHoHAILHON 00pa3oBaTeIbHOI MPOrpaMMbl

O6meoOpazoBarenbHas AucCHUIUIMHA «buonorus» sBisiercss 0a30BOM  JAUCHUILUIMHON
0011e00pa30BaTEILHOrO MUKJIA YUeOHOTO IJIaHa 00pa30BaTEeIbHOW MPOTPAMMBbI CHIEIIHATBLHOCTH
CIIO 38.02.01 DxoHOoMUKa 1 OyXTalTEepCKUil ydeT (110 OTpaciisim).

1.2 ean u muIaHupyeMble pe3yJabTAaThbl OCBOCHUS TUCHMILIUHBI:
dopMUpoBaHUE Y CTYICHTOB IMPEJACTaBICHHUS O CTPYKTYpHO-(PYHKIIMOHAIBHOMI
OpraHM3allM >KUBBIX CHUCTEM PA3HOI'O paHra Kak OCHOBBI IIPUHSTHS PELIEHUH B OTHOIICHWUU
00BEKTOB >KUBOI MPUPOJIBI U B IPOU3BOACTBEHHBIX CUTYAIUIX.
1.2.1 Iesn 001meodpa3zoBaTeIbHON AUCHHUILINHBI:
1) chopMupoBaTh MOHUMAHUE CTPOCHHS, MHOTOOOpa3Hsi U OCOOEHHOCTEHN KHUBBIX CHUCTEM

pa3HOro YPOBHSI OpTaHU3aIMH, 3aKOHOMEPHOCTEH MPOTEKaHHWsS OHMOJIOTUYECKHUX IPOIECCOB H
SBJICHUM B OKPYKAIOIIEH Ccpefe, LEJIOCTHOM HaydyHOM KapTUHBI MHpA, B3aUMOCBS3H U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS OINPENEIATh KHUBbIE OOBEKTHI B MPHUPO/JIE; MPOBOAUTH HAOIIOACHUS 32
9KOCUCTEMAaMM  JUJIsl  BBISBJIEHMSI  €CTECTBEHHBIX M AQHTPONOIEHHBIX  M3MEHEHWI],
UHTEPIPETUPOBATH PE3yJIbTAaThl HAOIIOACHUH,

3) chopmMupoBaTh HABBIKM MPOBEAEHUS MPOCTEHIIINX OMOJIOTMUECKUX IKCIIEPUMEHTAIBHBIX
WCCIICIOBAaHUM ¢ COOJIOJCHWEM TMpaBWJI 0€30mMacHOro oOpaimieHuss ¢ OOBeKTaMH U
o0opyioBaHuEM;

4) pa3BUTh YyMEHHUS HCIOJIB30BaTh WH(POPMAIHMIO OHOJIOTMYECKOTO Xapakrepa u3
Pa3INYHbBIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHUS TNPOTHO3UPOBATH IOCIEICTBUS CBOEH JEATENBHOCTH I10
OTHOILICHHUIO K OKpY’KaroIleil cpene, COOCTBEHHOMY 3/10pOBbI0; OOOCHOBBIBATh M COOJIOAATh
MepbI MPO(PUITAKTUKY 3a00I€BaHUH.

6) chopMupoBaThb MOHMMAHHE 3HAYMMOCTH JIOCTH)KEHUH OHOJOrMYeCKOW HayKu U
TEXHOJIOTUI B MPAKTHUECKON NESATENIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUI U arpoOMOTEXHOJIOTUH.

1.2.2. IlnanupyemMsblie pe3yJIbTAThbl OCBOCHUsSI 0011e00pa30BaTeIbHON JMCIHUILIHHBI B
coorBercTBUH ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHne JUCUUIUIMHA UMeeT NpH (popmupoBanuu u pazsutuu OK.

B pamkax mporpamMmbl yuyeOHOW TUCHMIUIMHBI 00y4arolMMHCA OCBaMBaloTCs JuuHOCTHBIE (JIP),
metanpeametrnsie (MP) u npeamernbie pesynbraThl 6a3zoBoro ypoBHs (IIPO) B cooTBercTBUU C
tpeboBanusimu ®PI'OC COO.

PesynbTaThl 0cBOCHHSs1 00111€00pa30BATEILHON JMCIHIIIHHbI

Koabl JIMYHOCTHBIE, MeTaNpeIMeTHbIe
IIpeamerHsbie
pe3yJIbTaToOB KOMIIETEHIIMH
JIP 06 TpynoBoe BOCOUTAHUE: TOTOBHOCTH K TPYAY,

OCO3HaHHE IEHHOCTU MacTepCTBa,
TPYJ0JI00UE; TOTOBHOCTh K AKTUBHOM




JIeSITEIbHOCTH TEXHOJIOTHYECKON |
COIMAJIbHOM HAIPaBICHHOCTH, CIIOCOOHOCTh
UHHUIUMPOBATh, TNITAHUPOBATH U
CaMOCTOATCIIbHO BBIIIOJIHATH TAKYIO
JIeSATENIbHOCTD; HHTEPEC K PA3TUUHBIM
cepam npodeccuoHaATBHON IeATeILHOCTH,
yYMEHHE COBEPIIIaTh OCO3HAHHBIN BBIOOD
Oynymieit npodeccun u pearn3oBbIBaTh
COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,
TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO
U caM0oOOpa30BaHUIO HA MPOTSKEHUH BCEil
KHU3HH.

JIP 07 DKOJIOTrMYECKOE BOCIIMTAHHUE:
c(hOpMUPOBAHHOCTH IKOJIOTUUECKOU
KYJIbTYpbl, IOHUMAHHUE BIUSHUS COLIMAIIBHO-
SKOHOMHMYECKHX MPOLECCOB HA COCTOSIHUE
MPUPOAHON U COIIMATILHOM Cpelbl, 0OCOZHAHUE
I00ATLHOTO XapaKTepa IKOJIOTHUECKUX
npo0iieM; MIIaHUPOBAHUE U OCYIIECTBIICHUE
JICUCTBUI B OKPY>KalOIIEH Cpelie Ha OCHOBE
3HAHMA LeJIed YCTOMYMBOrO pa3BUTHUSA
YeJI0BEUECTBA; aKTUBHOE HETIPUSATHE
JIEMCTBUM, IPUHOCAIINX BpEJ OKpYykKarolen
cpele; yMEHHE IPOrHO3UpOBaTh
HEOJIaronpHUATHBIC SKOJOTHYECKHE
MOCJIEACTBHS IPEANTPUHUMAEMBIX JICUCTBUM,
NpeAoTBpallaTh HMX; PACHIMPEHHE ONbITa
JIEITCILHOCTH DKOJIOTHYCSCKOM
HaIPaBJIEHHOCTH.

JIP 08 ILleHHOCTh HAYUYHOI'O MO3HAHMS:
c(hOpMUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW M OOIIECTBEHHOM MPaKTUKH,
OCHOBaHHOTO Ha JUAJIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa
B MIOJIUKYJIBTYPHOM MUDE;
COBEPIICHCTBOBAHHE SI3IKOBOM U
YUTATEIHCKOM KYIbTYphI KaK CpEICTBa
B3aUMOJICCTBUSL MEXY JIOJbMU U
MO3HAHUSI MUPA; OCO3HAHUE LIEHHOCTH
Hay4YHOU JeATEIbHOCTH, TOTOBHOCTD
OCYILECTBIISATh MPOEKTHYIO U
MCCIIEI0OBATENbCKYIO IS TENHHOCTD
WHAWBUAYAIBHO U B TPYIIIIE.

MP 01 OsBnazenre  YHUBEPCAIbHBIMH  YUeOHBIMH
[O3HABATEILHBIMY AEHCTBUIMU:
a) bazosvle Jlo2uyecKue oelicmeusi:




CaMOCTOSITEITEHO bopmyIHpoBaTh u
aKTyaJu3UpoBaTh MpoOJIEeMy, paccMaTpUBATh
ee BCECTOPOHHE; yCTaHaBJIMBATh
CYIIECTBEHHBIM TPHU3HAK WJIA OCHOBAaHUS IS
CpaBHEHHUsA, KiacCHPUKAIMK U OOOOIICHMS;
ONpeNeNiTh LEIH JeATEIIbHOCTH, 3aJaBaTh
napamMeTpel W KPUTEPHUH WX JIOCTHIKCHHS,
BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B
paccMaTpUBaEMBbIX SIBJICHUSX BHOCHUTh
KOPPEKTUBBl B  JICATEIHLHOCTh, OIICHUBAThH
COOTBETCTBUE PE3yJILTATOB IIEIISIM, OICHHBAThH
PUCKH TOCJICICTBUN JIEATSILHOCTH; Pa3BUBAThH
KPEaTUBHOE  MBIIUICHHE TP PEHICHUU
KU3HEHHBIX Tpo0IeM;

0) 0azosvie ucciedosamenvekue Oeucmeust:

BJIAJIETH HaBBIKAMU y4eOHO-
HUCCIIENOBATEILCKOMN " MPOEKTHOU
JeITEeIILHOCTH, HaBBLIKAMU paspernieHus

npoOieM; CHOCOOHOCTH W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHUs
NPaKTHYECKHX 3a]a4, IPUMEHEHHUIO Pa3IMIHbIX
METOA0B IIO3HAaHUA, OBJIaICHUC BUaIaMu
JEATEIIFHOCTH 110 TIOJYYSHHIO HOBOTO 3HAHUS,
€ro UHTepHnpeTanuu, MnpeoOpa3oBaHUI U
NPUMEHEHHIO B Pa3IUYHBIX  y4eOHBIX
CUTyauusax, B TOM 4YHCIC HOpHU CO3JaHUHA

y4eOHBIX u COLMAJIbHBIX IIPOEKTOB;
dbopMHpOBaHME HAYYHOTO THUIA MBIIUICHHUS,
BJIaJICHUE HAay4YHOU TEPMHUHOJIOTUEN,

KIIIOYEBBIMU ITIOHATHUAMU U METOJaMH, CTaBUTH
U (GopMyIMpOBaTh COOCTBEHHBIE 3aJaud B
00pa3oBaTeNbHON JACSITEIIBHOCTH U KU3HEHHBIX
CUTYyaIMSIX; BBISIBIISITh NPUYHHHO-
CJICACTBCHHBIC CBA3U H AKTYAJIM3UPOBATH
3ajady, BBIJBUTaTh TUIOTE3y €€ pelleHus,
HaxXOAWuTb AaprymMeHThbl IJid J0Ka3aTCJIbCTBA
CBOMX YTBEpXJEHHI, 3amaBaTh MapaMeTpsl U
KPUTEPHUHA peueHus; aHAJIU3UPOBATH
NOJyYeHHbIE B  XOJE€ peleHHs 3aJlauu
PE3YIbTAaTHI, KPUTHUYCCKU OLICHUBATh nux
JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHAX; JaBaTb OLCHKY HOBBIM
CUTYyalUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIBIT;
pa3pabarTeiBaTh IUIAaH pEmIeHHs] TPOOIEMBI C
YUETOM aHaJIn3a UMEIOIINXCSl MaTepHaIbHBIX U
HEMATCPHUAJIBHBIX PECYPCOB; OCYHICCTBIATH
IeJICHANpaBIEHHBIA TOMCK IEepeHoca CPeNCTB
U CHocoOOB JEHCTBUS B MpOo(ecCHOHATBHYIO
cpedy; yMeTb  TIepEeHOCUTb 3HAHUSA B
IIO3HABATENbHYI0O M TPAKTHYECKYI0 00JacTH




KU3ZHENEATEIIBHOCTH; YMETh HWHTErPUPOBATh
3HaHUS W3 pa3HBIX TPEJAMETHBIX O00JIACTel;

BbIABHUI'ATh HOBBIC nacu, nopeajiaratb
OpUTrHHAJIbHBIC MMOAXOAbI U PCHICHUSA; CTABUTH
HpO6HCMBI nu 3aJa4u, JOITyCKAaroImue

ATbTePHATHBHBIC PEIICHUS;
8) paboma ¢ uHgopmayuei:  BIAIETh
HAaBBIKAMHU  TOJNly4eHUs uHPOpMAIu U3
UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIHHO

OCYIIECTBIIATh TIOUCK, aHaJm3,
CHCTEMaTH3aINI0 u UHTEPIIPETAIHIO
UHPOpPMALIUK  pa3IMYHBIX BUAOB M (opMm
NpPE/ICTaBICHUS;  CO3/laBaTb  TEKCTHl B

pa3nu4HBIX (hopMaTax ¢ y4eToM Ha3HAYCHHS
uH(pOpMallUU U LEJIeBOW ayAUTOPUU, BHIOHpas
ONTUMANIBHYIO  (opMy  TpencTaBIeHHS U
BU3yaJIU3alluy; OLIEHUBAaTh JIOCTOBEPHOCTb,
JIETUTUMHOCTh MH(POpPMAIUHU, €€ COOTBETCTBUE
MPaBOBBIM M MOPAJIbHO-3TUYECKUM HOpMam;
UCTIOJIB30BaTh CPEACTBa WH(GOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTMH B pELICHUU

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPraHM3aI[MOHHBIX 337ad C COOJII0JIEHHEM
TpeOoBaHUI 3PrOHOMMKH, TEXHUKHU

0€30MacHOCTH, TUTUEHBI, pecypcocOepeKeHus,
MpaBOBbIX U OTUYECKUX  HOPM, HOPM
nH(pOpManMOHHOW  0€30MMacHOCTH;  BIAJCTh
HaBBIKAMH  pAcClO3HAaBaHUS W 3allHUTHI

uHpopManuy, MH(POPMALIMOHHOM
0€30I1aCHOCTH JINYHOCTH.
MP 02 OBiazgenue VHUBEPCAIbHBEIMHA

KOMMYHUKATUBHBIMHU ACHCTBHASIMH:

0) coemecmuas OesimenbHOCMb: TIOHUMATh W
WCIIOJIH30BaTh TPEUMYIIECTBA KOMaHJIHOW U
WHAUBUAYAIbHON pabOThI; BEIOUPATh TEMATUKY
U METOJIbl COBMECTHBIX [JIEUCTBUUA C YYETOM
OOIIMX MHTEPECOB M BO3MOKHOCTEH Ka)IOTO

yleHa  KOJUIEKTMBA;  NPUHUMATh  LEIU
COBMECTHOH JEATEIBHOCTH, OPraHU30BbIBATh U
KOOPJIMHHUPOBATh JIEUCTBUSA 1o ee

JOCTHKEHHUIO: COCTABJIATh IUIAH JEHCTBHIA,
pacnpenensitb poiAd C  YY4ETOM MHEHUU
Y4aCTHUKOB, o0cyX1aTh pe3yNbTaThl
COBMECTHOM: pabOThl; OLIEHWBATh KayeCTBO
CBOETO BKJIAJa M KaXI0T0 yYaCTHUKA KOMaHbI
B o0mmii pe3yapTaT Mo pa3paboTaHHBIM
KpUTEpUAM; TMpeAjaraTb HOBBIE IPOEKTHI,
OLICHUBAaThb HUJEH C TO3ULIHUHA  HOBH3HBI,
OPUTMHAJIILHOCTH, NMPAKTUYECKOW 3HAYMMOCTH;
KOOPJAMHHUPOBaTh M BBINOJHITH paboTy B




YCIOBHUSIX  PEAJbHOr0,  BHUPTYyaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;
OCYILIECTBIATh MO3UTUBHOE CTPATETUYECKOE
MOBEJCHUE B  PA3JIMYHBIX  CHUTYalHUsX,
MPOSIBIISATE TBOPYECTBO U BOOOpaxkeHHE, OBITH
WHULIUATUBHBIM.

MP 03

OBnaJicHre YHUBEPCAILHBIMU PETYJISTUBHBIMU
JICCTBUSMU:

- npumnsmue ceds u Opyaux 1ooeu:
MPUHUMATD ceOsl, MOHUMasi CBOU HEJOCTaTKU U
JIOCTOMHCTBA; MPUHUMATh MOTHUBBI U
apryMeHThI IpYTUX JIOeH Mpu aHaIu3e
pe3yJIbTaTOB JIEATEIHHOCTH; IIPU3HABATH CBOE
MIPaBO U MPaBO APYTUX JIOJCH HA OMUOKY;
pa3BHBaTh CIIOCOOHOCTh TOHMMATh MU C
MO3UIUH JIPYTOr0 YeJIOBEKa.

r TOTOBHOCTL K CaMOpPa3BUTHIO,

CaMOCTOSITEJIbBHOCTH U CAMOOIIPEIEIICHUIO;
-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEN0BATENBCKON, POEKTHON 1
COLIMAJILHON JESITEIIbHOCTH;

I1P6 01

CdopMupoBaHHOCTH 3HAHUN O MECTE U POITU
OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS,
(GYHKIMOHATEHOW TPAMOTHOCTH Y€JIOBEKA
JUISL peIIeHUS )KU3HEHHBIX MPOOIeM.

I1P6 02

CdopMUpOBaHHOCTH YMEHHS PACKPHITH
coJiep>KaHre OCHOBOTOJIAraloIuX
OHMOJIOTMYECKUX TEPMHHOB M TTOHSATHI:
KHU3Hb, KIIETKA, TKaHb, OPT'aH, OPTaHU3M,
BU/I, TIOMYJISIIIUSA, YKOCUCTEMA, OMOIIEHO3,
ounoctepa; merabonusm (0OMEH BEIIECTB U
NpeBpaIeHne YHEPTHUHN ), TOMEOCTa3
(camoperynsius), OnocuHTe3 Oenka,
CTPYKTYPHAst OpPraHU3aIHsl )KUBBIX CHCTEM,
JIMCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCITPOU3BeICHNE (PETPOTYKIHS),
HACJICICTBEHHOCTh, U3MEHUNBOCTH,
OHEPro3aBUCUMOCTh, POCT U Pa3BUTHE,
YpOBHEBast OpraHU3aIIusI.

I1P6 03

CdopMHUpPOBaHHOCTH YMEHUS PACKPHIBATH
coZep>KaHuEe OCHOBOIIOJIATAIOIINX
OMOJIOTHYECKUX TEOPHI U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM,
ABOJIFOLMOHHOM, TPOUCXOKICHHUS KU3HU U
YyeJIOBeKa.

I1P6 04

ChopMupoBaHHOCTH YMEHHUS PACKPHIBATH
OCHOBOIIOJIATraroLIe OMOIOTNYECKHE 3aKOHBI
u 3akoHomepHocTH (I'. Menpnens, T.




Moprana, H.W. BaBunosa, 3. I'ekkens, .
Miromnepa, K. bapa), rpanutibr nx
MIPUMEHUMOCTH K KHMBBIM CHCTEMaM.

ITP6 05

[TproOperenue onpiTa IPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOI'O NO3HAHMS,
UCTIOJIb3YEMBIX B OMOJIOrHH: HAOIIOACHUS U
OIKCAHMS KUBBIX CUCTEM, IIPOLIECCOB U
SBJICHUI; OPraHU3allUU U TIPOBEACHMUS
OMOJIOrMYECKOr0 SKCIIEPUMEHTA,
BBI/IBUJKEHUS TUIIOTE3, BBISABICHUS
3aBUCUMOCTH  MEXIy  HUCCIEeI1yeMbIMU
BEIIMYMHAMH,  OOBSCHEHHS MOTYyYSHHBIX
pe3yabTaTOB U (POPMYJIMPOBAHNUS BBIBOAOB C
WCIIOJIb30BAHUEM HAYYHBIX IIOHATUH, TEOPUHI
Y 3aKOHOB.

I1P6 06

ChopMupOBaHHOCTh YMEHUS BBIJICIISATH
CYHICCTBCHHBIC ITPU3HAKN BUPYCOB, KJIICTOK
NPOKAPUOT U 3YKAPUOT; OJTHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX OpraHu3MoOB, BU/I0B,
OHMOTeOIICHO30B U DKOCUCTEM; 0COOCHHOCTH
IPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHHS
SHEPIr'uH B KJIETKE, (POTOCHHTE3A,
TUTACTHYECKOTO U SHEPTETHYECKOTO 0OMEHa,
XEMOCHHTE3a, MHTO03a, Mei03a,
OTIJIOJJOTBOPEHHUS, PAa3BUTHUS U PA3MHOKCHHS,
WH/IMBUYaJIbHOTO Pa3BUTHsI OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOI'0 0TOOpa, BU1000pa30BaHUs,
pUCIOCOOJICHHOCTH OPTaHU3MOB K Cpefie
0oOuTaHuUs, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, aHTPOIMOI'CHHBIX U3MEHEHUN B
HKOCHUCTEMAX CBOEH MECTHOCTH,
KPYrOBOpOTa BEIIECTB M IPEBpAlICHUE
sHepruu B Ouochepe.

I1P6 07

CdopMupoBaHHOCTh YMEHUS IPUMEHSATh
MOJTy4YeHHBIE 3HAHUS 7SI OOBSICHEHUS
OHMOJIOTMYECKHX TPOIIECCOB U SBICHUH, IS
MIPUHSATHUS PAKTUYECKUX PEIICHUN B
ITOBCEIHEBHOMN KU3HHU C LEJTBI0 00eCTICUeHUSsI
0€30MacHOCTH CBOETO 3/I0POBBS U 37J0POBBS
OKPY’KAIOIIHX JFOJIEH, COOTIOICHUS
3JI0pOBOTO 00pasa >KU3HU, HOPM TPAaMOTHOTO
MIOBEJICHUS B OKPY>KAKOLIEH MPUPOJTHON
cpelie; TOHUMaHue HEOOXOAMMOCTH
WCTIOJIb30BaHMS TOCTHKEHUH COBPEMEHHOM
OHMOJIOTUU ¥ OMOTEXHOJIOTUH I
paIMoHaIBHOTO IPUPOIOIOIH30BAHMS.




I1P6 08

CdopMuUpOBaHHOCTH YMCHHS peniarhb
OHOJIOrTYCCKHE 3aJ1a4u, COCTAaBJIATh
TCHOTHUITHYECKHE CXEMBI CKPCLIUBAHUS JUIS
pa3HBIX TUIIOB HACJICIOBAHUS HpI/I3HaKOB y
OpPTaHM3MOB, COCTaBJIATh CXEMBI IIEpeHOCa
BCIICCTB U 3HepFI/II/I B DKOCHUCTEMAX (I_ICHI/I
MUTaHMS, TAIICBBIC CETH).

I1P6 09

CdopMUpOBaHHOCTh YMEHHIH KPUTHICCKU
OLIEHUBATh HH(POPMAILIHIO OHOIOTUYECKOTO
COJIepKaHMs, BKIIOYAIOUIYIO TICEBIOHAYYHBIC
3HaHUS U3 Pa3InYHbIX UICTOYHUKOB
(cpencTBa MaccoBoil HH(pOpPMAIMK, HAYyYHO-
HOIYJIIPHbIE MaTepHUalbl);
UHTEPIPETUPOBATH ITUYECKUE ACTIEKThI
COBPEMEHHBIX HCCIICIOBAaHUN B
OMOJIOrUH, MEIUIMHE, OHWOTECXHOJIOTHH;
paccMaTpuBaTh TI00aTbHBIC SKOJIOTHYECKHE
poOJIeMBI COBPEMEHHOCTH, (POPMHUPOBATH
[0 OTHOILEHHIO K HUM COOCTBEHHYIO
HO3HLIHUIO.

I1P6 10

CdopmMupoBaHHOCTh YMEHUH CO3/1aBaTh
COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIC
COO0O0IIeHHUsI HA OCHOBE OMOJIOTHYECKON
uH(pOpPMaIIUU U3 HECKOIBKIX UCTOYHHKOB,
rPaMOTHO MCITOJb30BaTh MOHATHITHBIN
amnmapaT OUOJIOTHH.
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Konu
HAaMCHOBAHHE
(hopMHUpyeMBIX
KOMIIETEHIU I

[Inanupyembie pe3yJbTaThl OCBOCHHS IUCLIUILIMHbI

Oo61mme

JAucuMmiinHapHbIe

OK 01. Beibupats
CIIOCOOBI pelIeHHs
3a1a4
npoecCHOHaTbHON
IeSATEeNbHOCTH
MPUMEHHUTEIBHO K
Pa3ITUYHBIM
KOHTEKCTaM

JIP 06. B yacTu TPyA10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K TPYZY, OCO3HAHHE LIEHHOCTH
MacTepCTBa, TPYIOJIO0HE;

- TOTOBHOCTh K aKTMBHOW JI€ATEILHOCTU
TEXHOJIOTUYECKON u COLIMAJILHOM
HalpaBI€HHOCTH,  CIIOCOOHOCTb  WHUIIMHU-
poBaTh, IUIAHUPOBATH U  CAMOCTOATEIBHO
BBINOJIHATH TAKYI0 JESITEIbHOCTD;

- UHTepeC K  DPa3IUYHBbIM
npodecCuOHAIbHOMN IEeSITeIbHOCTH,
MP 01. OsiaageHue YHHBepCAJIbHBIMU
y4eOHBbIMH MO3HABATEJILHBIMH
AeHCTBUAMM:

a) 0a30BbIC JJIOTUYECKUE JCHCTBHUS:

- CaMOCTOATENbHO  (hopMynupoBaTb U
aKTyaJIn3upoBaTh MpoOJIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIH MPU3HAK WU
OCHOBAHHUS JIJIsl CPaBHEHUS, KJIacCU(UKALUHN U
00001IeHNS;

- ONpeneisaTh LENH JeATEIbHOCTH, 3aJaBaThb
napaMeTpbl U KPUTEPUH UX JTIOCTUKEHUS;

- BBISBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS

chepam

ITP6 01 - chopMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CHCTEME
HAY4YHOI'O 3HaHM; (PyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBEKA JUIsl peIleHUs
JKU3HEHHBIX Mpo0IIeM;

NP6 02 - cpopMUPOBAHHOCTH yMEHMs PAacKpbIBaTh COZAEpIKaHHE
OCHOBOITOJIATalOLINX OMOJIOIMYECKMX TEPMUHOB U MOHATUH: XKU3Hb, KIETKA,
TKaHb, OpraH, OpraHW3M, BHJ, MOIMYJSAIUsA, OJKOCHCTEMa, OHOICHO3,
ouoctepa; wmerabomu3zm (OOMEH BEUIECTB M NPEBpAIICHHE DSHEPIUM),
romeocTas (camoperyisuus), OnocuHTe3 OenaKa, CTPYKTypHas OpraHu3anus
JKUBBIX CHUCTEM, JTUCKPETHOCTb, CaMOpPETYJISILMS, CaMOBOCIIPOU3BEJICHUE
(penpoyKIysi), HACIEACTBEHHOCTb, H3MEHUUBOCTh, 3IHEPrO3aBUCHUMOCTH,
POCT U pa3BUTHE, YPOBHEBAs OpraHU3allus;

IIP6 03 - cpopMUPOBAaHHOCTH YMEHHS pPaCKpbIBaTh  COJIEpPIKaHUE
OCHOBOIIOJIATAIOUINX ~ OMOJIOTMYECKUX TEOpUH M TUIIOTE3: KIJIETOYHOMH,
XPOMOCOMHOM, MYTAIMOHHOM, 3BOJIIOIIMOHHOW, MPOUCXOXKICHUS JKU3ZHU U
YEJI0BEKA;

ITP6 04 - chopmMHpPOBAHHOCTH YMEHHUS PAacKpbIBaTh OCHOBOIIOJIATAIOLINE
Ouonornueckue 3akoHbl 1 3akoHomepHocTH (I'. Mennens, T. Moprana, H.1.
Basunosa, 3. I'exkens, @. Mrwounepa, K. bapa), rpanutibl ux npumMeHUMOCTH
K KUBBIM CUCTEMaM;

ITP6 05 - mpuoOpereHue onbITa MPUMEHEHHUSI OCHOBHBIX METOJIOB HAyYHOT'O
MO3HAHUS, UCIIOJIb3YEMBbIX B OMOJOTMM: HAOMIOACHUS W ONUCAHUS KHMBBIX
CHUCTE€M, TPOIIECCOB U  SABJICHMN; OpraHu3allul U  TPOBEIEHUS
OMOJIOTUYECKOTO  OKCIIEPUMEHTA,  BBLABWKEHHUS]  TUIOTE3,  BBIABICHUS

Y Mucyunnunapnole (npedmemmvie) pesyibmamsl YKazvl6aiomces 6 coomeememeuu ¢ ux noanvim nepeunem 6o ®IOC COO ot 12.08.2022r. Ne 732 0ns 6a306020 yposHs uzyuenus,
07151 YenyOIeHHO20 YPOBHS U3YYeHUs




B paCCMaTpHUBACMBbIX SABJICHUAX,

- BHOCHUTH KOPPCKTHBBI B ACATCIBHOCTD,
OILICHUBATh COOTBETCTBHE PE3YyJbTATOB IIEIISIM,
OLICHUBATb PUCKU HOCJ'IGI[CTBI/II;'I JACATCIIbHOCTH,
- pa3BUBaTh KpEATHMBHOEC MBIIUICHUE MPH
PELICHUH KU3HCHHBIX MPOOIIEM

0) 6a30BbIE HCCIIEIOBATEIBCKHUE JCHCTBUS:

- BIIQJICTh HaBBIKaMHU y4eOHO-
UCCIIeI0BATEIHCKOM u MPOCKTHOM
JESITEIIbHOCTH, HaBBIKAMU pasperieHus
pooJIeM;

- BBISBIISATH MMPUYHHHO-CIICJACTBCHHBIC CBS3H H
aKTyaJH3UpOBaTh 3ajauy, BBIJIBUTATh

TUIIOTE3Y €€ PEIIEHUs, HaXOJUTh apryMEHTbI
JUIsL  10Ka3aTelIbCTBA CBOMX YTBEPXKIEHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

- AQHWIM3MPOBATh IOJIYYEHHBIE B  XOIE
pelieHns 3a7aud  pe3ysbTaThl, KPUTUYECKU
OLICHUBATb ux JIOCTOBEPHOCTb,
IPOrHO3MPOBaTh ~ M3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- yMETh NEPEHOCUTD 3HAHUSA B
MO3HABATENbHYI0 W TPAKTHYECKYI0 OOJIACTH
KU3HEIEATEIbHOCTH;

- YMETb MHTETPUpPOBAaTh 3HAHMSI M3 Pa3HBIX
NpPEIMETHBIX 00JIacTel;

- BBIABUIATh HOBBIE UJEH, IpeaIararb
OpPUTMHAJIbHBIE MTOIXO/Ibl U PELIEHUS;

- CITIOCOOHOCTh UX MCIOJIb30BaHUS B
ITO3HABATEJIBHON U COLMATIbHON NPAKTHKE

3aBUCHMOCTH  MEXIY  HMCCICAyeMbIMH  BEIMYMHAMH,  OOBSICHEHHS
MOJIYYCHHBIX PE3yJbTaTOB U (POPMYITHPOBAHUS BBHIBOJIOB C UCIOJIH30BAHUEM
HAaYYHBIX TOHATHH, TEOPHI U 3aKOHOB;

IP6 06 - chopMHPOBAHHOCTH YMEHUS BBIJIENIATH CYHIECTBEHHBIC TPU3HAKU
BUPYCOB, KJETOK IPOKAapUOT H  JYKapHUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJOB, OHMOTEOLIEHO30B U JKOCHUCTEM;
O0COOCHHOCTH TIPOLIECCOB OOMEHa BEUIECTB W NPEBpPAICHHUS DSHEPIUU B
KJIeTKe, (OTOCHHTE3a, IUIACTUUECKOTO M JHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mel03a, OIUIOIOTBOPEHHUS, PA3BUTHS U Pa3MHOXKCHUS,
WHAUBUAYAIbHOTO DPAa3BUTUS OpraHu3ma (OHTOreHes3a), OOprOBI 3a
CYIIECTBOBAHHE, €CTECTBEHHOTO otoopa, BU1000pa30BaHMs,
NPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, BIUSHIS KOMIIOHEHTOB
HKOCUCTEM, aHTPOIOTEHHBIX W3MEHEHHUH B YKOCHUCTEMax CBOEH MECTHOCTH,
KPYTOBOpPOTa BEIIECTB M MPEBpaIlleHNe YHEPTHH B buocdepe;

IIP6 08 - chopMupoBaHHOCTH yMEHHUS pemaTb OHOJOTMYECKHe 3a/1auH,
COCTaBJIATh TEHOTUITMYECKHE CXEMBbl CKPEUIMBAHHS [UIS Pa3HBIX THUIIOB
HacJIe/IOBaHUsI TPU3HAKOB Yy OPraHU3MOB, COCTaBJIATH CXEMbI IEpeHoca
BEIIECTB M YHEPTHH B DKOCUCTEMaX (I[ETTM MTUTAHUS, TUIIEBHIE CETH)
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OK 02.
Hcnonp30BaTh
COBPEMEHHBIE
CpeJlcTBa MOUCKa,
aHanm3a u
HMHTEPIPETAIHS
uHpOpMaLUU 1
nH(}OPMAIIMOHHBIC
TEXHOJIOTUH

JI7I BBITTOJIHEHHS
3a/1a4 Mpodeccuo-
HaJILHOM
JIEATENHHOCTH

JIP 08. B o06gacTm HEHHOCTH HAYYHOIO
MO3HAHMA:

- c(OPMHUPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTH HAyKH M OOLIECTBEHHON NpPaKTUKH,
OCHOBAHHOTO Ha Janore KYJIBTYP,
CIOCOOCTBYIOILEIO OCO3HAHUIO CBOEIO MECTA B
HOJHUKYJIBTYPHOM MHUDE;

- COBEPIIEHCTBOBAHNUE SI3BIKOBOM 51
YUTATENIbCKOM  KyJIbTyphl KaK  CpelCTBa
B3aMMOJEHCTBUS MEX]y JIIOJAbMHU U MO3HAHUS
MHpa;

- OCO3HaHME LEHHOCTH
NeATeNIbHOCTH,  TOTOBHOCTh  OCYLIECTBIIATH
MIPOEKTHYIO u HCCIIEI0BATENBCKYIO
JeSITebHOCTh UHAMBUIYAIBHO U B TPYIIIIE;
MP 01. Osnanenue  yHUBEpPCAIbHBIMU
y4eOHBIMH [TO3HABATEIbHBIMU JEHCTBUSAMMU:

B) pabota ¢ nadopmanuei:

- BJIaZICTh HABBIKAMH TOJTY4YeHUsT HH(pOpMaIum
u3 HCTOYHHUKOB pasHbIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISITh  IOMCK,
aHalu3, CUCTEMAaTH3allMi0 M HMHTEPIIPETALUIO
uH(pOpMallMK pa3jIMyYHBIX BHUJIOB U (opm
Hpe/ICTaBICHNUS;

- cOo37]aBaTh TEKCTHI B Pa3IN4HbIX (hopMarax c
y4eTOM Ha3HaueHus MH(POpMaluu U I1eJeBOil
ayJUTOpUHU, BHIOMpas ONTHUMAJIbHYIO (opmy
MPEeJICTaBICHUS U BU3YyaJIU3alluy;

- OLEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb

Hay4HOU

P66 09 - chopMHUPOBAHHOCT, YMEHHH KPUTHYECKH OIICHUBATh
uH(}OpPMAIIHIO OHMOJIOTUYECKOTO COJIep>KaHus, BKJIIOYAIOLIY IO
NICEBJOHAYYHbIE 3HAHMS W3 Pa3IUYHBIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uH(pOpMallK, HAyYHO-TIOMYJISIPHBIE  MaTepUallbl); WHTEPIPETHPOBATH
ATHUYECKHE ACIEKThl COBPEMEHHBIX HCCIEAOBAHUNA B OMOJIOTHH, MEAUIIMHE,
OMOTEXHOJIOTHH;, pPAacCMaTpUBATh TIOOATBHBIE SKOJIOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OPMHpPOBATH MO OTHOLIEHHIO K HHUM COOCTBEHHYIO
MO3UIIHIO;

IIP6 10 - cdopmMupoBaHHOCTH yMEHHIl CO3/1aBaTh COOCTBEHHBIE
MMUCHbMEHHBIC U YCTHBIE COOOIICHHUS HAa OCHOBE OMOJIOTUYECKOW HH(POPMAIIH
U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHATUHHBIN ammapar
onoaorun

11




I/IH(i)OpMaHI/II/I, €€ COOTBCTCTBHUEC IIPABOBBIM U
MOpaJIbHO-3THUYCCKUM HOPMaM;

- UCIT0JIB30BATh CPCACTBA I/IH(i)OpMaLII/IOHHBIX n
KOMMYHHKAIIUOHHBIX TEXHOJIOTUM B peIcHUU

KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX u
OpPraHU3allMOHHBIX 3a7ady C COONIOIEHUEM
TpeOOBaHUN  SPrOHOMHUKH, TEXHUKU

0€3011aCHOCTH, TUTUEHBI, PECypcocOepeKeHus,
IPaBOBBIX W OTHYECKHX HOPM, HOPM
UH(OPMAIMOHHOK 0€30MTaCHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHUS
3amuThl HHOopMaIuu, THPOPMALTMOHHOM
0€30MaCHOCTH JIUYHOCTH

OK 04.

D¢ dexTUBHO
B3aMMO/ICHCTBO-
BaTh U paboTaTh
B KOJIJICKTHBE U
KOMaH e

MP 03 - TrOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CAMOOIIPEIETICHHUIO;
-OBJIaJICHHE HaBBIKAMH yueOHO-
HCCIIEI0BATENIBLCKOM, MIPOEKTHOM u
COLIMAJILHOW JEATEIIBHOCTH;

MP 02 - OsnageHue YyHUBEpPCAIbHBIMU
KOMMYHHMKATUBHBIMU JEUCTBUSMHU:

0) coBMeCTHas JEATECIbHOCTD:

- TIOHUMAaTh M MHCIIOJIB30BATh IPEUMYLIECTBA
KOMaHJAHON ¥ UHJIMBUYaJbHOU paboThI;

- IPUHUMATh LIEJIN COBMECTHON JEATEIBHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS
[0 €€ JOCTH)KEHHIO: COCTaBIATh IUIaH
JIEMCTBUM, pACIpPENeNsITh POJIU C YYETOM
MHEHUH YYaCTHUKOB OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPJMHHMPOBATH M BBHIMNOJHATH PabOTy B

ITP6 05 - npuoOpeTeHue onbITa IPUMEHEHNS OCHOBHBIX METO/0B HAyYHOTO
MO3HAHUS, UCIOJb3YEeMbIX B OMOJIOTMU: HAOIIOACHUS U OMMCAHUS >KHUBBIX

CHCTEM, IIponeccoB u ﬂBHGHHfI; opraHu3anvn n IMPOBCACHUA
OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABHKXCHHSA  THIIOTC3, BBISIBJICHHUA
3aBUCHUMOCTH MCKOY HCCIICAYyCMbIMHA BCJIMYMWHaAMU, O0OBACHECHHUS

MOJyYEHHBIX pe3yJbTaToOB U (POPMYIMPOBAHUS BBIBOJIOB C MCIIOJIB30BAaHHEM
Hay4HBIX [OHATHI, TEOPUI U 3aKOHOB
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YCIOBHSIX  PEATbHOTO, BHUPTYaJIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYHIECTBJIATH MO3UTHBHOE CTPATETUYECKOE
MOBEJCHUE B  Pa3IUYHBIX  CUTYyalUsX,
MIPOSIBJIATH TBOPYECTBO M BOOOpakeHUE, OBITH
WHULIMATHBHBIM

OBnazneHre yHUBEPCATbHBIMU PETYISTUBHBIMU
NEUCTBUSIMH:

I') IpUHSTHE Ce0s U APYTUX JHOAEH:

- NPUHUMATh MOTHBBI U apryMEHTBI APYTHX
h1120)1 (% pu aHaJIn3e pE3yJIbTaTOB
JIeITCIIbHOCTH;

- MpHU3HABaTh CBOE NPAaBO M MPaBO JPYIHX
JIFOJIeH Ha OIINOKU;

- pa3BUBaTh CIOCOOHOCTh MOHHUMATh MHUpP C
MO3UIIMH JPYTOTO YeIOBEKa

OK 07.
CopneiicTBOBaThH
COXpPaHEHHUIO
OKPY’KaroIIen
cpenpl,
pecypcocbepe-
KCHUIO, TPUMECHSTh
3HaHUA 00 U3MEHe-
HUU KJIMMATa,
MIPUHIIUTIBI
OepeKIIMBOTO
MIPOU3BOJICTBA,

3¢ deKTUBHO
JICVICTBOBATH B

JP 07. B o0jgactu JK0JOrHYeCKOro
BOCIIUTAHUSA
- c(hOpMHUPOBAHHOCTH 3KOJIOTAYECKON

KyJbTYpbl, TOHUMAHHUE BIIUSHUS COLMAIBHO-
DKOHOMHUYECKUX IIPOLECCOB HA COCTOSIHHUE
IIPUPOJHON M COLMANBHOW CPeNbl, OCO3HAHHE
ro0anbHOTO  XapakTepa  KOJOTMYECKUX
mpooJieM;

- MJAHUPOBAHUE U OCYIIECTBIEHUE ACHCTBUI
B OKDYXKaIOIIEH CpeAc Ha OCHOBE 3HAHHUSA
L[eJIed yCTONYMBOTO Pa3BUTHS YEIIOBEYECTBA;
AKTHUBHOE HEMPUIATHE JNEUCTBUM, IPUHOCAIINAX
BpeJl OKpYXKarollen Cpee;

- YMEHHUE MPOTHO3UPOBATH HEOJIAronpHsITHHIE

ITP6 07 - chopmMHpOBaHHOCTH YMEHUSI MPUMEHSATh MOTYUYEHHbIEC 3HAHUS IS
OOBSICHEHUSI OMOJIOTMYECKUX TNPOLECCOB M SIBICHUM, Ul TNPUHATUSA
MPAKTUYECKUX PEIIEHUH B TIOBCEAHEBHOW XU3HU C IEIBI0 OOECIICYCHUS
0€30IaCHOCTH CBOETr0 3/I0pOBbSI U  3/I0pPOBbSl  OKPY)KAIOLIMX JIIOJCH,
coOirofieHHsl 30pOBOro oOpasza JKHW3HHM, HOPM TPaMOTHOTO TOBEJIEHUS B
OKpy’)Xarolle  NpUpOAHON  cpelne;  NMOHMMaHHE  HEOOXOAMMOCTHU
WCIIOJIH30BaHUS IOCTHKEHUN COBPEMEHHOW OMOJIOTHY U OMOTEXHOJIOTHI JIJIst
palMOHAaIBHOIO TPUPOIOIOIB30BaHUS
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I‘Ip63BI:I‘lal\/'IHhIX
CuTyanusx.

9KOJIOTMYECKHE  TOCIEACTBUA  IPEeANPUHU-
MaeMbIX AEHCTBUI, MPeIOTBpaLaTh UX;

- paculMpeHue  OIbITa  JESTeIbHOCTH
9KOJIOTUYECKOI HaIllPaBICHHOCTH;

- OBJIAJICHUE HaBbIKaMU yu4eOHo-
HCCIIEIOBATEIILCKOM, IIPOEKTHOMU u
COLIMAJIbHON JI€ATEIbHOCTH
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIUILIMHBI

2.1 O0bem yueOHOM JMCHUIIIMHBI U BUJbI Y4eOHO#l padoThI

Buo yueonoii pabomut Oovem uacos
O06Bem 00pa3oBaTeILHON MPOrPaMMBbl TUCIATITUHBI 56
B TOM YHCJIE:
OcHOBHOE coJiep )KaHuE 56
B TOM YHCJIE:
TEOpPETUIECKOe 00yUIeHHE 32
B T.4. Ipo(hecCHOHaAbHO-OPUEHTUPOBAHHOE COJIEPKaHKE 4
IIPAKTUYECKUE 3aHATU 16
B T.4. TPO(heCcCHOHATLHO-OPHUEHTUPOBAHHOE COJICPIKAHHE 4
nabopaTopHbIE 3aHITHS 8
B T.4. IPO(heCcCHOHATbHO-OPHUCHTUPOBAHHOE COJICPIKAHKE 2
[IpomexxyTouHas aTTecTaiusi - 3a4eT C OLIEHKON
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2.2 TemaTn4yeckuil IJIaH U co/lep:KaHue 001e00pa30BaTeILHON AUcHUIIMHBI bruosiorus

HanMeHoBaHMe Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE U npocbeccnona.nbﬂo: Obnem dopmupyemMbie
OPMEHTHPOBAaHHOE), 1a0opaTOpPHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIAJTHOH MOAY.Ib KOMIIeTeHIIHH
pa3iesioB U TeM 4acoB
Pasznea 1. buoJsiorusi kak Hayka. ZKuBble cMCTEeMbI M MX OPraHU3aIus 2
Tema 1.1. buonorust  [buonorust — Hayka 0 *uBOH npupozae. CBsi3u OUOIOTUH C OOIECTBEHHBIMU, TEXHUUYECKUMH H OK 02
B cucTeMe Hayk. O0mas |[ipyruMy eCTeCTBEHHBIMH HayKaMmH, (uinocoduel, penuruei, 3THKOM, 3CTETUKOW U IPaBOM.
XapaKTepUCTHKa XKu3HU [Porms Ouonormu B (QOPMHUPOBAHUHM COBPEMEHHOW HAy4YHOH KapTHHbI Mupa. Cucremal )
OMOJIOrMYECKUX HAYK.
MeTo/1bl MTO3HAHUS KUBOM NPHUPOAbI (HAOJIO/IEHUE, SKCIIEPUMEHT, ONUCAaHUE, U3MEpPEHHE,
Kaccu(uKalus, MOIEIMPOBAaHUE, CTATUCTUYECKAsh 00pabOTKa TaHHBIX).
DKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ononoruu. OTInuue )KUBBIX CUCTEM
0T Heopranuueckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpOoBHU OpraHu3aluu OMOCUCTEM: MOJIEKYJISIPHO-T€HETUYECKHM, KIIETOUHBIH,
OpraHU3MEHHbIH, OMYJIALUOHHO-BUIOBOI, SKOCUCTEMHBIH (OHO - T€0LIEHOTUYECKHIA),
OrochepHbIi
Pa3nes 2. XumMu4eckuii cOCTaB U CTPOCHHE KJICTKH 4
Tema 2.1. Metonbl n3ydeHus kieTku. Kierka kak 1menoctHas »kuBas cucreMa. OOmue NpU3HAKH 2 OK 01
CTpyKTYypHO- KJIETOK: 3aMKHYyTas HapyxHas MeMOpana, moiekynbl JIHK kak renernueckuil ammapart, OK 02
(GyHKIMOHANBHAS  |cHCTEMa CHHTE3a Oerka. OK 04

opraHu3anus KJICTOK

Tunsl KJIETOK: dJyKapuoTHYecKass U  Ipokapuoruyeckas. (OcoOEHHOCTH  CTpPOEHHUS
npokapuoTuyeckoit kieTku. Kierounass crenka Oaktepuil. CTpoeHHE 3YKapHOTHYECKOM
KjeTKd. OCHOBHBIE OTJIMYHUS PACTUTENIbHOM, )KUBOTHON M rpuOHOM KiieTku. [loBepXHOCTHBIE]
CTPYKTYpbl KJIETOK— KJIETOYHAas CTEHKA, TJIUKOKAIMKC, uX ¢yHKuuu. Ilmazmaruyeckas
MeMOpaHa, €€ CBOMCTBa M (DyHKIIUH.

[[utoruiasma u ee opraHouabl. OgHoMeMmOpaHHble opraHouabl kietku: JIIC, ammapar
["onbaku, nu3ocombl. [loyaBTOHOMHBIE OpraHOMIbBI KJIETKH: MHUTOXOHJIPHM, TTACTHBI.
[TponcxoxaeHne MHUTOXOHIpUH W TwacTH]. Bunbl mimactun. HememOpaHHBIE OpraHOMIbI
KJIETKHA: PpUOOCOMBI, KJIETOYHBI LEHTP, LEHTPUONU, PECHUYKH, KIYTUKH. DYHKIHMU
OpraHOMJOB KJIETKU. BrirtoueHus.

Anpo — perynaropHslil neHTp kiaeTku. CTpoeHue sipa: sijaepHas 000i104Ka, KapuoIuiasma,

XPOMATHH, AIPBILKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE
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JlaGopaTopHble padoThI:
Ne 1 «M3ydenue cTpoeHHs KJIETOK PacTeHHH, )KUBOTHBIX W OAKTEPHid MO MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpENapaTax U UX OIMCAHUE»

Pa3gea 3. ZKuzHeaesaTeJbHOCTDL KJIETKU

Tema 3.1.
OO0OMeH BelecTB

OOMEH BeIecTB, WM MeTaboIn3M. ACCUMUIISIIINS (IJTACTHYECKUNA 0OMEH) M JTUCCHUMILISLINS
(9HEepreTUYecKruii 0OMEH) — JIB€ CTOPOHBI €AMHOIO Ipoliecca Meradoiu3Ma. Poiib 3aKOHOB

" OPCBpAlICHUC DHCPI'UHU [COXPAHCHMA BCIICCTBA WM OHCPIrUrM B IMOHHMMAHUU Meraboau3ma. Tumel oOMeHa BCIICCTB:

B KJIICTKC

aBTOTPOGHBIH M rereporpodHblid. Poiab (pepMeHTOB B OOMEHE BEIECTB M IpEeBpaIlEHUU
pHeprun B kieTrke. dorocunre3. CperoBas W TeMHOBas (a3pl QorocuHTe3a. Peakuun
dorocunTe3a. IpdhekTuBHOCTL poTOCHHTE3a. 3HAUeHHEe (HOTOCUHTE3a AJIS KU3HU Ha 3emiie.
BrusHre ycinoBuil cpenbl Ha (OTOCHHTE3 M CHOCOOBI MOBBIMICHUSI €T0 MPOAYKTUBHOCTH Y|
KyJIbTYpHBIX  pacTeHui. XeMocHuHTe3. XeMOCHHTe3Upylole OakTepuu. 3HaueHHUe
XEMOCHHTE3a JIJIS )KU3HU Ha 3eMIIe.

OHepreruyeckuii oOMeH B  KjeTke. PaclieruieHMe  BeIIECTB,  BbIEICHHE U
AKKyMYyJIUpDOBaHHE DSHEPIUM B KJIETKE. OJTambl SHepreTudyeckoro obmena. [nmxomnus.
bpoxenne u ero Buiael. KuciopogHoe oOkHCIeHME, WIM KJIETOYHOE JIbIXaHUE.
OxucnutenpHoe pochopunupoBanue. IhHEKTUBHOCTh SIHEPIETUYECKOr0 0OMEHa

Tema 3.2 buocuures
Oeika

JlabopaTopHble padoThbI:
Ne 2 «Pemienue 3agau Ha ornpeieJIeHHEe M0CIeJ0BATEIbHOCTH HYKIEOTHI0BY

Tema 3.3 Bupycsl

IIpakTHyeckne 3aHATHA:
Ne 1 «BaknuHnanus kak npoduiakTika HHQEKIIMOHHBIX 3a00J€BaHUI

KonTtpouabsnas padora Ne 1 MonekyisipHbI ypOBEHb OpraHU3aLlUU JKUBOTO

OK-01, OK-
02, OK-04

Pasnea 4. PazMHoOXkeHHe M HHAUBHAYAIbHOE Pa3BUTHE OPTAaHU3MOB

Tema 4.1. )Kusnennsiii | Knetounslii 1UWKI, WIM SKU3HEHHBIM MK KieTku. MHTepdaza u mwuros. [lpouecchl,

UK KJICTKH

npoTekaronue B uatepdaze. Permukanus — peakius matpuddoro cunate3a JJHK. Ctpoenue
XpoMocoM. XPOMOCOMHBIH HAO0Op — KapuoTUN. JIMMJIOWJHBIA ¥  TarIOWIHBIN
XpPOMOCOMHBIE HaOopbl. XpomaTuabl. [luTomOorHUYeckre OCHOBBI PA3MHOXEHUS |
WHJUBUIyaIbHOTO Pa3BUTHUSI OpraHuU3MOB. JleneHue kinetku — muto3. Cragum MuTO3a.

OK-01, OK-
02, OK-04
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[Tponeccel, npoucxoasiye Ha pa3HbIX CTAAMAX MUTO3a. bHOnOrMyeckuit cMbICi MHUTO3a.
[Tporpammupyemasi ruOesb KJIETKH - alloITO3

Tema 4.2. Dopmbl
Pa3MHOXKEHHUS
OpraHU3MOB

DopMBbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U mojioBoe. Buabl 6ecrnonoro pa3MHOKEHHUS:

NeJIeHUe HaJIBOE U MOYKOBAaHUE OJHO U MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHKE, BET€TATUBHOE

pa3MHOkeHue. MIcKyccTBEeHHOE KIOHUPOBAHKE OPTaHU3MOB, €ro 3HaYCHHE IS CEICKIUH.
[TonoBoe pazMHOKeHUE, €ro OTIINYMS OT Oecnonoro. Meiio3. Craguu metiosa. [Ipomeccsl,
MPOUCXOSIINE Ha cTausIX Meito3a. [loBenenue xpomocom B Meiio3e. KpoccuHrosep.
buonoruueckuii cMbICT ¥ 3HaUeHUE Meiio3a. ['ameTorenes — mpoiiecc 00pa30BaHUs MOJIOBBIX
KJICTOK Y )KMBOTHBIX. ITosmoBEIe Kene3bl: CEMEHHUKH U SHUHUKH. O6p330BaHI/Ie H pa3BUTHC
IIOJIOBBIX KJIETOK — raMeT (CIepMaTo30Mu, SIULEKIETKA) — CIEPMaTOreHe3 U OOT€HE3.
Oco0eHHOCTH CTPOEHUS SHIEKIETOK U criepMaTo3ou1oB. OmnonorBopenue. [laprenorenes

Tema 2.5.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

NunuBunyansHOE pa3BUTHE (OHTOTEHE3). OMOPHOHATBLHOE pa3BUTHE (IMOpUOTEHES). DTaIlbI
SMOPHOHAIILHOTO PA3BUTHS Y TIO3BOHOYHBIX KHUBOTHBIX: JPOOJICHUE, TaCTPYIISAIINS,
opranorenes. [TocTamMOproHaIbHOE pa3BUTHE. THUIBI TOCTIMOPHOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsiMoe (JTMUYMHOYHOE). BrusiHue cpepl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIC YpoicTBa. PocT u pa3BuTHe pactennii. OHTOreHe3
I[BETKOBOT'O PACTEHHUS: JIBOWHOE OTUIOJOTBOPEHUE, CTPOCHHUE CEMEHH, CTAINH Pa3BUTHUS

IIpakTHyeckue 3aHATHA:
Ne 2 «Mudexnmonnble 3a001€BaHMs U SMUAEMHUH B HCTOPUU YEJIOBEUECTBAY.

Paspnen 5. HaciieacTBEHHOCTH M H3MEHYHUBOCTH OPraHU3MOB

14
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Tema 5.1
3aKOHOMEPHOCTH
HacJeI0BaHUs

[IpenMer u 3a7auu reHETUKHU. Poiib UTONOrMM U SMOPHUOIOTHHM B CTAHOBJICHUHM T'€HETHUKH.
Bxnag poccuiickux U 3apyOeXHBIX YYEHBIX B pPa3BUTUE TEHETUKU. MeEToIbl TeHETUKU
(ruOpUIONOTUYECKUI,  IUTOTEHETHUYECKUN,  MOJEKYyJIsIpHO-reHeTudeckuit).  OCHOBHbBIE
FEHETUYECKUE OHATHS. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTM  HAcCJE€AOBaHWS  IPU3HAKOB,  yCTaHOBIeHHble [.  MeHaenem.
MoHorubpuaHoe CKpemuBaHue. 3aKOH eIuHO00pa3usi THOPHIOB IMEPBOrO IOKOJICHUS.
[IpaBuno noMuUHMpOBaHUA. 3aKOH paCUICIUIEHMs] NMPU3HAKOB. ['MmoTe3a 4YMCTOTHI ramer.
[TotHOE 1 HenmosiHOE JOMUHUpOBaHME. {UrMOpUIHOE CKpellUBaHUE. 3aKOH HE3aBHUCHUMOIO
HACJIEIOBaHMsI TMPU3HAKOB. LlUTOreHeTMveckre OCHOBBI TUTHOPHIHOTO CKPEIMBaHUS.
AHanuzupyrolee ckpemuBanue. lcnonap3oBaHue aHAIM3UPYIOMIETO CKPEUIMBAaHUS JIs
omnpezeNieHusl TeHOTHIIA 0CO0U

IIpakTHyeckue 3aHATHSA:

Ne 3 Pemenue 3a1a4 Ha onpeziesieHue BEPOSATHOCTH BOZHUKHOBEHUS HACJIECTBEHHBIX
NPU3HAKOB IPU MOHO-, JTU-, IOJTUTHOPUIHOM U aHATH3UPYIOIIEM CKpEIINBaHUH,
COCTABJICHUE T€HOTUIIMYECKHUX CXEM CKPEILMBaHUs

Tema 5.2. CremiesHoe
HaCJIeOBaHKe MPU3HAKOB

CuernneHHoe HacleoBaHMe mpu3HakoB. PaGora T. Moprana 10 CHEIUIEHHOMY
HACcJICJOBAaHUIO Te€HOB. HapylieHue cuemuieHHs TEeHOB B pe3yJibTaTe KpPOCCHHIOBEpaA.
XpOMOCOMHasl TEOpUsl HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

I'eneruka mosna. XpoMOCOMHOE OIPENEICHHUE TMOJIA. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHnie 1 TeTepOoraMEeTHLIC OPraHU3MBbl. HaCJ'IeI[OBaHI/Ie IMPHU3HAKOB, CHCIVICHHBIX C
10JIOM

IIpakTHyeckue 3aHATHA:

Ne 4 Pemenwne 3aaa4 Ha OIpCACICHUC BCPOATHOCTHU BO3HHKHOBCHHA HACJICICTBCHHBIX
[IPU3HAKOB IIPU  CLEIUICHHOM HACJICJOBAHWM, COCTABJIICHHE TIE€HOTUIIMYECKUX CXEM
CKpEIIUBaHUs

OK.01
OK.02
OK.04

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHUUBOCTH

13MeHunBOCTb. BHU/IbI N3MEHUMBOCTH: HEHACIIECTBEHHAs U HACJIEACTBEHHas. Poib cpenbl B
HEHACJICJICTBEHHON HW3MEHYMBOCTU. XapaKTepUCTHKa MOAM(PHUKAIMOHHON H3MEHUMBOCTH.
BapuanuonHsslil psn v BapuanuonHas kpusas. Hopma peaknuun npusHaka. KonndecTBeHHbIE
M KaueCTBEHHblE TNpHU3HAaKM U UX Hopma peakuuu. CBoiicTBa MOIU(UKALMOHHON
M3MEHYMBOCTH.

HacnenctBenHasi, win reHOTHUNMYECKass M3MEHYMBOCTb. KoMOMHAaTHBHAs M3MEHYMBOCTb.
Meii0o3 ¥ MOJOBOW TpOIECC — OCHOBAa KOMOWHATHBHOW HM3MEHYMBOCTH. MyTalMOHHas

U3MCHYHNBOCTS. Knaccn(bm(aunﬂ MyTaI_[I/If/'Il F'CHHBIC, XPOMOCOMHBIC, TCHOMHBIC. YacroTa u
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NpUYMHBl MyTanuid. MyTareHHbsle  (GakToppl. 3aKOH TOMOJOTHYECKHX PSJIOB B
HacienctBennoi n3Menunsoctu H. . BaBuiosa

[IpakT4yeckne 3aHATHS:

Ne 5 Pemenue 3agay Ha ONPEAECIEHUE BEPOATHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX]
MIPU3HAKOB TPU PA3IMYHBIX THUIIAX B3aUMOJICHCTBUSI T€HOB, COCTABJIICHHE T'€HOTHUITHYECKHX
CXEM CKpEIIBaAHUS

Tema 5.4. ['eneTuka
YyeJioBeKa

JlabopaTopHble padoThbI:

Ne 3 «CocraBiieHHE 1 aHAJIN3 POAOCIOBHBIX YCJIOBCKA)

Kontpouabnas pa6ora Ne 2 CtpoeHue U QyHKIIMHU OpraHu3Ma

Paznes 6. DBoronuonHas 0M0JIOrUsl

Tema 6.1. [[peanocbuUIKM BOSHUKHOBEHHUS SBOJIOIIMOHHON TEOPUHU. DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OK-01, OK-
DBOJIOIMOHHAS TEOpUsl [OMOJOTHH. BiusSHUE SBONIOLMOHHONW TEOPHUH HA pa3BUTHE OWONOTMH M JPYrHX HayK. 02, OK-04
U €€ MECTO CBueTenbCTBA ABOJIIOLIMH. [TaneonTonmOrN4YECKHeE. Buoreorpadpuueckue.
B Ouosnorun OMOpuonornueckue.  CpaBHUTENIbHO-aHATOMMYECKUE:  T'OMOJOIMYHBIE,  aHAJOTMYHbIE,
[PyZIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXO/ICTBO MEXaHU3MOB
HACJIC/ICTBEHHOCTH U OCHOBHBIX META00IMUYECKUX MyTeH y BCEX KUBBIX OPraHU3MOB.
OpomtonmonHas teopus Y. JlapBuHa. Ilpennochulk BO3HMKHOBEHMsSI JIapBHHHU3MA.
JIBuKkyuiye cuibl 3BOMIONUM BHUJIOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE IIpU
OTPaHMUYEHHOCTH PECYpPCOB, HEOIpenenéHHas W3MEHYUBOCTb, OOphOa 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD)
Tema 6.2. MakpoosBomonus. Dopmbl  3BOMIOLMU:  QUIETUYECKas, AWBEPreHTHas, KOHBEPreHTHas,
MaxkpoaBonronus napasuienabHas. HeoOpaTuMocTh 3BOMTIONMH
Pa3zpnen 7. OpranusMsbl M OKpykaoumas cpeaa
Tema 7.1. Oxonorust  [JDKoJOrus Kak HaykKa. 3aaud U pa3enbl SKOJIOTMH. MeToabl SKOJIOTMUECKUX UCCIIEIOBaHUI. OK-01, OK-02,
Kak Hayka. Cpeapl  [JKOJOTMYECKOE€ MHPOBO33pEHHE COBPEMEHHOTo uernoBeka. Cpeabl OOMTaHHS OPraHU3MOB: OK-04, OK-07

JKU3HH.
OKOJIOTHYECKHE
baxTopsl

BOJ/IHAsI, HA3EMHO-BO3/IYIIIHAS, TOUYBEHHAsI, BHYTPUOPTaHU3MEHHAsI. DKOJIOTUYECKUE (PaKTOPHI.
Knaccudukanms 5KoJ0rndeckux (pakTopoB: a0MOTHYECKUE, OMOTUIECKHUE W aHTPOIIOTCHHBIE.
JleiicTBue SKoJOrMYecKnX (aKTOpOB Ha OpraHu3mbl. AOuoTHueckue (HaKTOphl: CBET,
TeMIiepaTypa, BIaXHOCTh. DortomepuonusMm. I[IpucmocoOneHuss OpraHu3MOB K JICHCTBHUIO

abuoTnuecknx (¢akTopoB. buonormueckue putmbl. buortnueckue ¢dakropel. Buapy
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OMOTHUYECKUX B3aUMOJECHUCTBUI: KOHKYpEHLHUs, XMIIHM4YecTBO. IlapazutusMm, MmyTyanusm,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO), aMEHCAJIU3M, HEUTpanu3M. 3HAuEHUE
OMOTHUYECKUX B3aUMOJCHCTBUI /1JIs CYIIECTBOBAHUSI OPraHU3MOB B IIPUPOAHBIX COOOIIECTBAX

Tema 7.2.
OKOJIOTHYECKHUE
XapaKTePUCTHKHU
MOMYJISITUU

OKOJIOTMYECKHE  XapaKTepUCTUKU monyiasiuud. OCHOBHbIE IOKa3aTead  IMOIMYJIALUM:
YMCIEHHOCTh, IIJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, NPUPOCT, MUTpaunus. JnHaMukal
YMCICHHOCTH HOIYJISUU U €€ PEeryJsIsius

Pa3znea 8. Coo0mecTBa M IK0JI0OrHUYeCKHE CHCTEMBI

Tema 8.1.
CooOmiecTBa
OpraHH3MOB,
YKOCHUCTEMBI

Co00111eCcTBO OpraHn3MoB — OuoneHo3. CTpyKTypbl OHoLIeHO03a: BU10Basl, IPOCTPAHCTBEHHAS,
Tpodudeckas (nuuieBas). Bunbl-noMmuHanTel. CBSI3M B OHOIIEHO3E.

OJKkosoruyeckne cuctembl (dkocuctemsl). [loHstne 00 »sKocucTeMe U OHOreoleHO3e.
DYHKIMOHAIbHbBIE KOMIIOHEHThl 3KOCHUCTEMBI: IPOJIYLEHTbI, KOHCYMEHTbBI, PEIYyLIEHTHI.
KpyroBopoT BeLIeCTB U IMOTOK SHEPruU B 3KocucTeMe. Tpoduueckue (MULIEBbIE) YPOBHU
pkocucTeMbl. [IumeBble nenu u cetd. OCHOBHBIE II0KA3aTENIM IKOCUCTEMBI: Onomacca,
POAYKIUSA. DKOJIOTHYECKHE MUPAMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBOWCTBA
HKOCHCTEM: YCTOMYUBOCTb, CAMOPETyJIALus, pa3Butue. Cykieccus

Tema 8.2.
buocdepa —
raobanapHas

JKOCHUCTEMA 3eMIn

Yuenue B. 1. Beprazackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 6uocdepsl. JKupoe
BeniecTBO W ero ¢yHkuuu. OcobGeHHOcTH Ouocdepbl Kak T00aJbHONH 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecME M oOpaTHas cBA3b B Ouocdepe. KpyroBopoTsl BemiecTB H
OMOTEOXMMHUYECKHUE IUKIBI dSJEMEHTOB (yIJiepoaa, a3oTa). 30HAIBHOCTH OuOC(hepHI.
OCHOBHBIE OMOMBI CYIIN

Tema 8.3.
Bnusaue
AQHTPOIIOTEHHBIX
dakTopoB Ha Ouochepy

UenoBeuectBo B Omocdepe 3emiu. AHTpOINOreHHbIe U3MeHeHus B Ouocdepe. [mobanpHbIE
hKoJIorHUecKkue Mmpobnemsl. CocyliecTBOBaHME NPUPOAbI U yenoBeuecTBa. CoxpaHeHHe
OropazHoOOpa3usi Kak OCHOBa ycToWumBoCcTH Ouocdeprl. OcHOBa pallOHaIBLHOTO
yIpaBJIeHUs] TMPUPOAHBIMU peCypcaMM W HUX HUCHoib3oBaHuE. JlocTkeHHs OHOJOTHH U
OXpaHa IIPUPOIBI

OK-01, OK-02,
OK-04, OK-07
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Tema 8.4.

BiusiHue counanbHO-
HKOJIOTUIECKUX
(hakTOpOB Ha 370POBHE
YeI0BeKa

JlaGopaTopHble padoThI:
Ne 4 «Baustnue abnoTn4eckux (pakTOpoB Ha YETOBEKa»

IIpomMe:kyTouHasi aTTecTanus no JucuumimHe: JuddepeHunpoBaHHblil 3a4eT

Bcero:

56
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3. YCJIOBUSI PEAJIM3ALIMU ITPOT'PAMMBI OBIIIEOBPA30BATEJILHOM
TACHUTLINHEI

3.1 TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJTbHO-TEXHUIECCKOMY odecreyeHu10

Jlnist peainzaliui MpOrpaMMbl TUCIUILTAHBI JIOJKHBI OBITH TPEAYCMOTPEHBI CIICAYIOIIHNE
CIIeIMaIbHbIC MTOMEIIEHHS: Y4eOHBbI KaOWHET OMOJIOTUH W/WIM KaOWHET eCTeCTBEHHOHAYYHBIX
JMCIUTIIHH.

O6opynoBanusi yueOHOr0o KaOMHeTa:

Pabouee MecTo npenogaBares.

Paboune mecra oOyvaromuxcs

CraunonapHast J0CKa.

[IpoexTop (nepeHocHo).

DKpaH 7151 IpoeKTopa (TIEPEeHOCHOM ).

HoytOyk (nepenocHoii) ¢ ycranoBieHHbM [10, nmogkmouennem k MHTepHET M 00ecrieueHrneM
JOCTYTIa B 3JIEKTPOHHYIO HH(POPMAIIIOHHO-00pa30BaTeIbHy0 cpeay (puinana.

[Ipuntep

Harasigable moco0us: KOMIUIEKT Y4€OHBIX TaOJIHUI], TUIAKaTOB.

Oo0opynoBanue Jiadoparopum H Ppadouyumx MecT Ja00OPATOPHMH: MUKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETP, JabopaTopHas nocyzaa (IpoOUpKH, OACTaBKH JJIsi IPOOUPOK, TUHIIETHI,
MECOK, CTYNKH C IICTHKaMH, TMPEIMETHBbIE M IOKPOBHBIC CTEKJa, CTEKISHHBIC MNalOYKH,
IpernapoBabHBIE WIIBL, (WIBTpOBAJIbHAS OyMmara, CTakaHbl), THIIEPTOHUYECKUH pPacTBOP
xjopuga Hatpusi, 3%-HbIi pacTBOp MEPOKCHIAa BOXOPOJA, PAacTBOp ioaa B HOAMCTOM KalluH,
TIUIEPHUH, KIYOHH KapTodens, JHCT dJI0JeH KaHaJICKOW, IUIOJN pSAOMHBI WM TOMarta, JIyK
peruarslii, pa3BeIeHHBIE B BOJE JIPOXKIKH.

IIporpamMHoe odecnieyenue:

Omnepannonnas cucrema Microsoft Windows 10

[Taker mpuxnagueix nporpamm Microsoft Office Professional Plus 2010 Rus,
AnTuBupycHas nporpamma Kacnepckoro Kaspersky Endpoint Security asist Ouzneca-
Pacmmpennsriit Rus Edition,

PeaZip, Adobe Acrobat Reader DC
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3.2 UudopmanuonHoe odecnevyeHne peajn3auu nNporpamMmsl

Ilepeuensn peKOMEeHIyeMBbIX y4eOHBbIX H3aHUI, HNuTepHeT-pecypcos,
JAOMOJHUTEIbHOM JIUTEPATYPhI

OCHOBHBIC HCTOYHHKH:

1. Aradonosa, U. b. buonorus. bazossiit ypoBens. CI10. YueOnuk / A. A. Kamenckwii, B. U.
Cusornasos; U. b. AradhonoBa .— 2-e u3zn., crep. — Mocksa : [Ipocsemenue, 2025 .— 273
c. : mr. — («Yuebnuk CIIO») .— ISBN 978-5-09-124905-7 (anektp. uzn.) .— ISBN 978-5-
09-121341-6 (neu. u3a.) .— URL: https://lib.rucont.ru/efd/878759
Buemnuii ncrounuk (LTI): https://lib.rucont.ru/Iti/tool?goto=878759

2. Aradonosa, 1. b. buonorus. ba3ossrii yposens. [Ipaktuxym. CI1O / B. U. CuBornazos; U.
b. AradonoBa .— 2-e u3a., crep. — Mocksa : [Ipocsemenune, 2025 .— 113 c. —
(«Yueonuk CITIO») .— ISBN 978-5-09-124906-4 (amektp. u3z.) .— ISBN 978-5-09-
121342-3 (neu. uzn.) .— URL: https://lib.rucont.ru/efd/
Buemnuii ucrounuk (LTI): https://lib.rucont.ru/lti/tool?goto=878760

I[OHOJIHI/ITGJII:HI:IG HCTOYHHUKHU

1. TIlaceunuk, B.A. buonorus. 10 kiacc : 6a30BbIi yYpOBEHb : yU€OHUK 7151 00111€00pa30Bar.
opranuzanuii / A.A. Kamenckuii, A.M. Py6ros; pexn. B.B. Ilaceunnk; B.A. [Taceunuk .— 6-¢
u3a., crep. — Mockaa : [Ipocsemenne, 2024 .— 225 c. : un. — (JIuHus xu3HU) .— ABT.
yKazaHbl Ha obopote TuT. J1.; U3nanue B pdf-popmare. - Teker : anexkrponnslii .— ISBN 978-
5-09-116776-4 (anextp. u3a.) .— ISBN 978-5-09-112164-3 (meu. u3a.) .— URL:
https://lib.rucont.ru/efd/838628)

Buemnuii ucrounuk (LTI): https:/lib.rucont.ru/lti/tool?goto=83862

2. Ilaceunuk, B.B. buonorus. 11 knacc. Yueouuk. ba3oBsliii ypoBeHb : yueOHUK / A.A.
Kamencknii, A.M. Py6nos; pen. B.B. ITaceunuk; B.B. Ilaceunnk .— 6-¢ u3., crep. — MockBa
: Ilpocemenue, 2024 .— 273 c. : wn. — (Jlunus xu3HM) .— ABT. yKa3aHbl HA 000POTE THT. JI.
— ISBN 978-5-09-116473-2 (anextp. u3a.) .— ISBN 978-5-09-112165-0 (meu. uzn.) .— URL:
https://lib.rucont.ru/efd/838850

Buemnnii ucrounuk (LTI): https:/lib.rucont.ru/lti/tool?goto=838850

3. buonorus. 10-11 kmacc (yrimyOieHHbIN YpOBEHB): yUeOHUK JIJIsi CPEHETO O0IIero 00pa3oBaHus

/ B. H. Spsirus [u ap.]; nox obmeit pegakuuei B. H. Spsiruna. — 2-e usa.
— Mocksa: U3natensctBo FOpaiit, 2022. https://urait.ru/bcode/50924 1

4. OO6yxos, /JI. K. buonorus: Kierkm M TKaHM: YydeOHoe Tmocobue i CpeIHero
npodeccuonanbHoro oopasosanus / . K. O6yxos, B. H. Kupunenkosa. — 3-e u3za., nepepab.
u gon. — Mocksa: U3narensctBo FOpaiit, 2022.

https://urait.ru/bcode/494034

5. buonorus: yueOHUK U MPaAKTUKYM JJIsi CpeaHEro npodeccruoHanbHoro oopazosanus / B. H.
SApeirus [u np.]; noxn penakuueit B. H. fApbiruna. — 2-e u3g. — MockBa: M3naTenscTBo
IOpaiit, 2022.

https://urait.ru/bcode/489661

HHTepHET-pecypchl
1. www.sbio.Info
(Bcs 6uonorus. CoBpeMeHHast OMOJIOTHS, CTAThH, HOBOCTH, OMOIHOTEKA).
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https://lib.rucont.ru/lti/tool?goto=878759
https://lib.rucont.ru/efd/
https://lib.rucont.ru/lti/tool?goto=878760
https://lib.rucont.ru/lti/tool?goto=83862
https://lib.rucont.ru/lti/tool?goto=838850
https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661
http://www.sbio.info/

2. www.window.edu.ru
(EmnHOE OKHO J0CTYIa K 00pa30BaTebHBIM pecypcaM MHTepHeTa 10 OUOIorun).
3. www.5ballov.ru/test
(Tect mnst aOUTYpUEHTOB IO BCEMY IIKOIFHOMY KYpCY OHOJIOTHH).
4. www.vspu.ac.ru/deold/bio/bio.htm
(TenekoMMyHHKAIMOHHBIE BUKTOPHHBI o ouosoruu —DKOJIOTHM  Ha
cepBepe BOpoHEKCKOTo YHUBEPCUTETA).
5. www.biology.ru
(Buonorus B OTKpbITOM KOJemke. CallT COAePIKUT IEKTPOHHBIH yueOHuUK 110 6uonoruu, On-line

TECTHI).
6. www.informika.ru
7. www.nrc.edu.ru
(buonmorndeckas kapTuHa Mupa. Paznen KoMIbpIOTEpHOTO yueOHHKA, pa3padoTaHHOTO B MOCKOBCKOM
rOCYJJApCTBEHHOM OTKPBITOM YHHBEPCUTETE).
8. www.nature.ok.ru
(Penkue u ucuesatomue )KUBOoTHBIE Poccuu — mpoekT Dkonornyeckoro nearpa MI'Y nm. M. B.
JlomonocCoOBa).
9. www.kozlenkoa.narod.ru
(J1ns1 TeX, KTO YYUTCS CaM M YYUT APYTHX; OUHO U JUCTAHIIMOHHO, OMOJIOTUH, XUMHUH, JPYTUM
peMeTam).
10. www.schoolcity.by
(buomnorus B Bompocax 1 OTBETax).
11. www.bril2002.narod.ru
(Buonorus st MIKOJIBHUKOB. KpaTkasi, KOMIakTHas, HO JOCTATOYHO MOAPOOHAs HH(OPMAIHS 0
pasnenam: «OO01as ouonorusy», «boranukay, «3o0o0morusny, «UenoBexy).
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUA
OBIIEOBPA3OBATEJbHOMN JUCHUIJIAHBI

KOHTpOJ'IB H OICHKAa pC3yJibTaTOB

OCBOCHHUSI 001e00pa30BaTEIbHON  AUCIUILITMHBI

PAaCKpBIBAIOTCS 4Yepe3 AUCHUILUIMHAPHBIE PE3yJbTaThl, HAINpaBlICHHbIE Ha (HOPMUPOBAHHE

00X ¥ MpoeCCHOHANBHBIX KOMIIETEHIIUHN 1O pa3/ielnaM W TeMaM COJCpKaHHs y4eOHOTO

MarepHania.

Oo6mas/npodeccuoHanbHast
KOMIETeHI[Us

Paszgen/Tema

Tun OLlEHOYHBIX

MeponpusiTUus

OK 01. Bsibupars cmocoObl
pelieHus 3aj1a4
npodeccnoHaTBEHOM
JEATSILHOCTH MPUMEHHUTEIHLHO
K Pa3JINYHBIM KOHTCKCTaM

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-0/c', 9.5I-o/c, 10.1,
10.2, 10.3I1-0/c, 11.1IT-0/c

OO6cyxaeHue o BoIpocam
JeKIUU

Pa3pabotka rioccapus
3anoiHeHne  CPaBHUTEIbHBIX
TabIHIL

TectupoBanue

VYeTHBII onpoc

JINKTaHT Ha HCIOJIb30BaHUE
apryMEHTOB, OHOJIOTHYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NuauBunyanbHas
camocTosTenbHas paboTa
[IpencraBnenue pe3ynbTaToB
MPAKTHYECKUX paboT
KoHnTposabHbIe paboThl

3aiuTa TBOPUYECKHUX paboT

3amura WHIUBUTY ATHHBIX
MIPOEKTOB
Brmonmmenne 3aJaHIHN

HpOMe)ICYTOQHOI}'I aTTCCTallnn

OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi AUCKYCCHS 11O

COBpPEMEHHBIE cpencta | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIPOCaM JIEKIUH

TIOMCKa, aHanmusa | 7.1.73. 8.1, 82, 9.1-9.3, PazpaboTka MeHTaIBHON

wpopvatn, | Aol 9SThole, 101, g

u UH(POPMaILMOHHBIE 10.2, 10.311-0/c, 11.11I-0/c 1a00paTOpHBIX PaboOT

TEXHOJIOTUU JUTSI BBITIOJTHEHUS [IpencraBnenne  pe3ynbTaTOB

3a1a4 npogeccuoHaTbHON PaKTUYECKUX paboT

JeSITeTbHOCTH [IpencraBnenne ycTHBIX
COOOIIeHUH C Mpe3eHTalueH,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
UCTOYHHUKOB,
PEKOMEHIOBaHHBIX
npenojiaBareaeM

OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHE IO BOIIpOCaM

B3aMMO/IEHCTBOBATh U |43, 51-54,6.1-6.3,7.1-7.3, | Iekuuu

paboTath B KOJUICKTHBE |

IIpencraBinenue pe3ynbTaToB

! TIpodpeccHOHATEHO OPUEHTUPOBAHHOE COZIEPKAHKE (COMEPKAHUE TPUKIATHOTO MOYJIs)
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KOMaH/Ie 8.1, 8.2, 9.1-9.3, | mpakTHueckux padboT
9.411-o/c, 9.5M-o/c, 10.1, | 3aluTa TBOPYECKUX PabOT
10.2, 10.311-0/c, 11.111-0/c 3amura MHIUBUIYATIbHBIX
IPOEKTOB
OK 07. CopeiictBoBate | Tems! 1.1, 2.1 -2.3, 3.1- 3.3, | O0cy>x1eHue no Bonpocam
COXpaHCHHIO OKpyxKatowmei | 4.1-4.3, 5.1-5.4, 6.1-6.3, | ICKUHH
Cpelbl, PECYPCOCOEpPEREHUIO, | 7173 8 1. 82. 9.1-9 3. | Paspaborka rnoccapus
HPUHIUIIBI OepeKIIMBOro 10.2, 10.3TI-0/c, 11.11I-0/c TectupoBanue
MpoOu3BOACTBA,  3(deKkTuBHO YcTHBIN onpoc
JeCTBOBATh JIUKTaHT Ha UCIOJIb30BaHHE

B UPE3BbIYANHBIX CUTyaLUAX

apryMEHTOB, OHOJIOTHYECKOI
TEPMHUHOJIOTHH U CUMBOJIUKH
NuauBunyanbHas
camocTosTenbHas paboTa
[IpencraBinenue pe3ynbTaToB
MPAaKTHYECKUX paboT
KoHnTposbHbie paboThl

3aiuTa TBOPUYECKHUX paboT
3amura WHIUBUTy ATHHBIX
MPOEKTOB

Brimonnenue 3amanui
POMEKYTOUHOM aTTeCTAINH
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