[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:




COJAEPXXAHUE

1.0BIIASI XAPAKTEPUCTHUKA PABOUYEHN ITPOTPAMMBI JUCLIUIIJINHEI............. 3
2. CTPYKTYPA 1N COAEPXKAHUE JUCLHUIIIMHDBI ........ooovvviiiiiiii, 13
3. YCIOBUA PEAJIU3AIINN JUCHUIIJIAHDBL ..., 26
4. KOHTPOJIb 1 OUEHKA PE3VJIbTATOB OCBOEHUWA AUCHUIIJIMHBI............... 27

IMTPJIOXXEHUE



1. OBIIAS XAPAKTEPUCTUKA PABOYEN TPOTPAMMBI JJUCITAUTLIIAHBI

00/1.10 buosorus

1.1. MecTo ucuMIJIMHbI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM IIPOrpamMMBbl:

Hucnunnmna

00]1.10

BuoJsgorus

SABIIACTCA

00s13aTeIbHOM 4aCTbIO

obmeoopazoparenbHbix auctuuima OOII B coorBerctBuu ¢ ®I'OC CIIO no cnenuanbHOCTH
19.02.11 TexHomorHs NPOAYKTOB MUTAHUS U3 PACTUTEIBLHOTO ChIPhS

1.2. leab u n1aHUpyeMble pe3yJibTAThI 0CBOEHHUS TUCHHMIIIUHBI:

Coneprkanue nmporpammbl 00111€00pa30BaTeIbHON JUCHUIUIMHBI MaTEMATHKA HAPaBJIEHO
Ha JIOCTIXKEHHE Pe3ylbTaTOB ee M3y4eHHs B cooTBeTcTBHU ¢ TpeboBanusimu OI'OC COO c
yaetoM npodeccuorabHol HarpaBiaeHHOCTH OIT'OC CIIO.

Ocoboe 3HavyeHne AucHUIuIMHA uMeeT rpu GopmupoBanuu u passutuu OK 1, OK 2, OK

OK 4, OK 7.

Koa 1 HaumMeHoBaHHue
(popmupyemsbIx
KOMIIeTeHIMH

HJ'IaHI/IpyeMLIe PE3yJbTAThHI 0OCBOCHUA TUCIHHUIIJINHBI

Oﬁume1

,Z[ﬂcuﬂn.lmﬂapHble2

OK 01. Beibupats
CTIOCOOBI PEIICHUS
3a1a4
npodeccnoHaTBEHOM

TS TEITbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B yacTu Tpynosoro
BOCIIUTAHMSA:

- TOTOBHOCTH K TPYAY,
OCO3HAHUE LIEHHOCTU
MacTepcTBa TpyAoIooue;

- TOTOBHOCTb K aKTUBHOM
JESITEIIbHOCTH
TEXHOJOTHYECKOHU 1
COLIMATILHOM HAIIPaBJIEHHOCTH,
CIIOCOOHOCTh UHULIMMPOBATD,
IUTAHUPOBATh U
CaMOCTOSITEJIbHO BBIITOJIHSTD
TaKylo JAeSITeNbHOCTD;

- HHTEpEC K pa3InydHbIM chepam
npodeccuoHaNbHOM
JeSITEJIbHOCTH,

OBnazseHre yHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIHHBIMU
JIEUCTBUSIMU:

a) 0a30Bble JIOTHYECKHe
NEeHCTBHA:

- CaMOCTOSITEIbHO
bopmynupoBaTh 1
aKTyaJIu3UpOBaTh MPOOIEMY,
paccMaTpuBarth ee
BCECTOPOHHE;

- YCTaHaBIIMBATh
CYIIIECTBEHHBIN NMPU3HAK UITH
OCHOBaHUs JJI CPAaBHEHHSI,
Kiaccuukanuu u 0000IICHUS;

- chopMHpOBaThH 3HAHUS O MECTE
U posid OMOJIOTUU B CUCTEME
€CTECTBEHHBIX HayK, B
($hopMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHHBI
MUpAa, ¥ B TO3HAHUHU 3aKOHOB
MPUPOJBI U PEIICHUH )KU3HEHHO
Ba)XKHBIX COIMAIHO-ITHYECKHX,
HKOHOMUYECKUX, IKOJIOTUUECKUX
po0JIeM 4eJI0BEYECTBA, a TaKKe
B PEILICHUU BOIPOCOB
panroHaIHLHOTO
IPUPOJIONIOIB30BAHUS; B
(hOpMHUPOBAHHH TIETIOCTHOTO
OTHOILIEHUS K IPUPO/IE,
00LIECTBY, YETIOBEKY; O BKJIAJE
POCCHIMCKHX U 3apyOe’KHBIX
YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruy; GyHKIMOHAIBHOM
IPaMOTHOCTH Y€JI0BeKa JIJIs
pelLIeHHs KU3HEHHBIX Mpo0IIeM,
- YMETh BIIaJIETh CUCTEMOM
OMOJIOTMYECKUX 3HAHUH, KOTOpast
BKJIIOYAET:

OCHOBOITOJIATAIOIIHe
OMOJIOrMYecKre TEPMUHBI U
MOHSTHSI (KU3HB, KJIETKA, TKaHb,
OpraH, OpraHusM, BUJ,
HOMYJISIHS, YKOCUCTEMA,
omorieHos, onocdepa;




- OTIPEACIIATH LEIN
JIeITeIIbHOCTH, 33/1aBaTh
napameTpbl U KpUTEPUHU
JIOCTHKCHMUS;

- BBISIBJISITH 3aKOHOMEPHOCTH H
MIPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSX;
- BHOCUTbh KOPPEKTHUBHI B
JIeATeILHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB
IeJISIM, OIICHUBATh PUCKHU
MOCJIECTBHUI ACATEILHOCTH;

- pa3BUBATh KPEaTHBHOE
MBIIUICHUE MIPU PEIICHUN
JKU3HEHHBIX TTPOOIEM

0) 0azoBbIE
HCCIIeI0BATEIbCKIE
JnefiCcTBUA.

- BJIaJIETh HaBBIKAMH y4eOHO-
HCCJICI0BATEIbCKOU U
MPOEKTHOM IE€SITEIBbHOCTH,
HaBBIKAMH Pa3peIICHUS
npo0Jem;

- BBISIBJISITH IPUYUHHO-
CJICJICTBEHHBIC CBS3U U
aKTyaJlu3upoBaTh 3a7auy,
BBIJIBUTATh TUIIOTE3Y €€
pelleHus, HaXOAUTh apTyMEHTHI
JUTSL IOKa3aTeIbCTBA CBOMX
YTBEPKACHUIM, 3a/1aBaTh
napameTpbl U KpUTEPUHU
pelieHus;

- aHAJIM3UPOBATH MOJyUYEHHBIE B
XO0JIe pelIeHHs 3aa4
pe3ynbTaThl, KPUTUYECKH
OIIEHUBAThH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETb MePEHOCUTH 3HAHUS B
MO3HABATENbHYIO U
MPAKTUYECKYIO 00JIacTH
JKU3HENIEITEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS
U3 pa3HbIX IPEIMETHBIX
o0Jacrei;

- BBIJIBUTaTh HOBBIC HJICH,
npeiaraTh OpUruHaIbHBIC
MOAXO/bI U PEIICHHUS;

- CIOCOOHOCTH MX
HCIIOJIb30BaHUS B
MMO3HAaBATEILHON M COIHAJIFHOMN
MIPAKTUKE

MeTa0o0I13M, TOMEOCTa3,
KJIETOYHBI UMMYHHUTET,
OnocuHTe3 Oenka, OMOIOJIUMEPHI,
JUCKPETHOCTh, CAMOPETYJISALU,
CaMOBOCIIPOU3BEACHHUE,
HACJIEICTBEHHOCTD,
WU3MEHYUBOCTb,
HHEPro3aBUCUMOCTh, POCT U
pa3BUTHE);

buonorunueckue reopuu:
kierouHas teopus T. [1IBaHHa,
M. lIneitnena, P. Bupxosa;
KJIOHAJIbHO-CEJICKTUBHOTO
ummynurera I1. Dpaux, U.1.
Me4HHKOBa, XpOMOCOMHas
TEOpHUs HACJIEACTBEHHOCTH T.
Moprana, 3aKOH 3apOJIbILLIEBOTO
cxoactia K. bapa, sBontonimonHas
teopus Y. lapsuHa,
CUHTETHYECKAsl TEOpUs
ABOJIIOLIMU, TEOPUS
antponorenesa Y. /lapsuna;
Teopusi OMOreoLeH03a
B.H.Cykauésa; yuenus H.W.
Basuioa — o I{eHTpax
MHOI000pa3us U IPOUCXOKIACHUS
KYJIbTYpHBIX pacTeHuid, A.H.
CeseprioBa — 0 IyTAX U
HallpaBJIeHUAX dBoJronuy, B.1.
Bephnanckoro — o 6uocdepe;
3aKOHBI ( eAMHO00pa3us
IIOTOMKOB IIEPBOT0 MTOKOJIEHUS,
paclilernieHus IPU3HaKOB,
HE3aBHCHMOTI'0 HaCJIEJOBAHMUS
MPU3HAKOB U HAPYLIECHUS
cuerienus reHos T. Moprana;
TOMOJIOTMYECKUX PSAJIOB B
HaCJIEICTBEHHOW N3MEHUNBOCTH
H.N. BaBunoBa, TeHETUUIECKOTO
paBHoBecus Jx. Xapau u B.
BaiinGepra; 3apo/pIieBoro
cxoxacrsa K. bopa,
OMOTreHETHYECKOT0 3aKOHBI .
I'exkens, @. Miomepa);
MPUHLIMIIBI (YUCTOTHI FaMeET,
KOMIIJIEMEHTAapPHOCTH ); paBHiia
(Muaumyma 1O. JIubuxa,
HKOJIOTMUECKON MUpaMUIbl YACEN,
OMOMAacChl U DHEPTUH); TUIIOTE3bI
(xoauepBatHOM A.W. OnapuHa,
nepBUYHOTO OynboHa Jx.
Xonzeiina, Mukpocgep C. Pokca,
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pubo3uma T. Yek);

- copMHUpPOBATh YMEHUS
pacKpbIBaTh COJIEpPKaHUE
OCHOBOITOJIAT AFOLITHX
OMOJIOTMYECKUX TEOPHid U
TUIOTE3: KIIETOYHOM,
XPOMOCOMHOM, MyTaIllMOHHOM,
HBOJIIOIIMOHHOMN, TIPOUCXOXKICHUE
KU3HU U YEJIOBEKa; BIIaJICHHE
CUCTEMOU 3HaHUN 00 OCHOBHBIX
METOJIaX Hay4YHOTO TIO3HAHMUS,
UCIIOJIb3YEMBIX B OMOJIOTHUECKUX
HCCJIETOBAHUSIX KHUBBIX OOHEKTOB
1 9KOCHCTEM (OIMCaHHE,
U3MepeHue, POBeICHUE
HaOJII0ICHUH ); crioco0amMu
BBISIBJICHUSI U OLICHKH
AHTPOTIOTCHHBIX H3MCHCHHI B
PUPOJIE;

- chopmupoBaTh YMEHUS
PacKpbIBaTh OCHOBOIIOJIATAIOIIHE
OHMOJIOTMYECKHE 3aKOHBI U
3akoHomepHoctu (I'. Mennens, T.
Moprana, H.W1. BaBuiiosa, 3.
I'exkens, @. Mromnepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K
JKUBBIM CHCTEMaM;

- YMETb BBIJENATH CYIIECTBEHHBIC
MIPU3HAKU: CTPOCHUS BUPYCOB,
KJIETOK MPOKAPHUOT U SYKAPHOT;
OJTHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHUJIOB, OMOT'€OIIEHO30B,
HKOCHUCTEM U OUOChEpHI;
CTPOCHUS OPTAHOB U CHCTEM
OpraHOB PacTeHUH, )KUBOTHBIX,
YeJI0BEeKa; MPOLECCOB
JKU3HEIESATEIILHOCTH,
MPOTEKAIOIINX B OPraHU3Max
pacTeHU, )KUBOTHBIX U YEJIOBEKa;
OMOJIOrMYECKUX MPOIIECCOB:
oOMeHa BeriecTB (MeTaboIH3M),
WH(OPMAIIUY U TIPEBPAICHUS
SHEpruu, OpoxKeHus,
aBTOTPO(PHOrO U reTeTpodHOro
TUIIOB MUTaHUs, GOTOCUHTE3A U
XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, YMOpruoreHesa,
MOCTAMOPHUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHUS, UHAUBHUIYaIbHOTO
pa3BHUTHS OpraHU3Ma
(oHTOTEHE3a), B3aUMOICHCTBUS




TE€HOB, TETEPO3UCA; NCUCTBUS
HCKYCCTBEHHOT'O 000pa,
CTaOUITU3UPYIOLIETO, IBHKYILETO
1 Pa3phIBAIOIETO €CTECTBEHHOTO
0T0OOpa; aIONaTpUIECKOro u
CUMTIATPUYECKOTO
BUI000pa30BaHus; BIUSHUS
JIBHKYIITUX CHJI SBOJIOIIUHN HA
reHo(OH/1 MOMYJISIIH;
IIPUCIIOCOOTIEHHOCTH OPraHU3MOB
K cpezie OOuTaHus, YepeIOBaHU
HAIIPABJIEHUI 3BOJIIOLUY;
KpyroBOpOTa BEUIECTB U MMOTOKA
SHEPrUH B IKOCHUCTEMAX;

- IPUOOPECTHU OTBIT MPUMEHEHHS
OCHOBHBIX METOJIOB HAYYHOT'O
MO3HAHUS, UCIIOJIb3YEMBIX B
Ouonoruu: HaOIIOICHUS U
OTIMICAHUS KUBBIX CUCTEM,
MIPOLIECCOB U SIBIICHUM;
OpTaHMW3aIH U TPOBEICHUS
OMOIOTMYeCKOro IKCIIEPUMEHTA,
BBIJIBFDKCHUS THITOTE3, BBISBIISATH
3aBHCHUMOCTH MEXKIY
UCCJICTyeMbIMU BEIIMYNHAMH,
OOBSACHATH OTyYCHHBIC
pe3ynbTaThl U (OPMYJIUPOBAThH
BBIBO/JIbI C UCIIOJIb30BAaHUEM
HAay4HBIX [OHSATHI, TEOPHUI U
3aKOHOB;

- copMupOBaTH yMEHUS
BBIJIETISITH CYIIIECTBEHHbIE
MIPU3HAKUA BUPYCOB, KJIIETOK
MIPOKAPUOT U DYKAPHOT;
OJTHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHUIOB, OMOTEOIIEHO30B U
HKOCHCTEM; OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U
MIpEeBpAIICHHs SHEPTUHU B KIIETKE,
(dhoToCHHTE3a, TUTACTUYECKOTO U
HHEPreTHUECKOro OOMeHa,
XEMOCHHTE3a, MUT03a, Meii03a,
OTLIIOIOTBOPEHUS, PA3BUTHUS U
Pa3MHOXKCHUS, UHIHBHTyaJIbHOTO
pa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), 6OPHOBI 32
CYIIIECTBOBAHHE, ECTECTBEHHOTO
oTbopa, BUA0O0Opa30BaHUS,
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpejie OOMTaHuUs, BIUSHUS
KOMITOHEHTOB DKOCHCTEM,




AHTPOIIOTCHHBIX N3MEHECHHI B
3KOCHCTEMAaX CBOEH MECTHOCTH,
KPYTroBOpOTa BEILECTB U
MIPEBPAIICHIS SHEPTUH B
ounocdepe;

- copMHUPOBATh YMEHUS
MIPUMEHSATD MOTYYCHHBIC 3HAHUS
11 OOBSACHEHUS OMOJIOTHYECKUX
MIPOIIECCOB U SIBJICHHUM, TS
MPUHSITHS TPAKTUISCKUX
pEeLICHH B TIOBCEIHEBHOM KU3HU
C LIETIbI0 00ecICUCHUS
0€301aCHOCTH CBOETO 37I0POBbS U
310POBbS OKPYKAKOLIUX JIHOJIEH,
coOJr0IeHHs 3T0pOBOTO 00pasa
JKU3HU, HOPM TPAaMOTHOTO
MOBE/ICHUS B OKPYXKaIOIIe
IIPUPOJHOM Cpelie; TIOHUMaHNe
HEOOXOIMMOCTH UCITOJIb30BaAHUS
JIOCTH>KEHUH COBPEMEHHOM
OHOJIOTUY Y OMOTEXHOJIOTHH JUIS
paIMoOHAIBHOTO
MIPUPOJIOTIONB30BAHUS; YMECHUE
UCIIOJIb30BaTh COOTBETCTBYIOIIUE
apryMEHThI, OMOJIOTUIECKYIO
TEXHOJIOTHIO M CUMBOJIHMKY JUIS
JIOKa3aTeJIbCTBA POJCTBA
OpPraHNU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIL;
B3aUMOCBSI3U OPTaHU3MOB U
cpenbl OOUTaHUs; €IMHCTBA
YeN0BEYECKHX pac;
HEO0OXOIMMOCTH 37J0POBOTO
o0pa3a )XKH3HU, COXpaHEHUS
pa3HOOOpa3us BUJIOB U
HKOCHCTEM, KaK YCIOBUS
COCYIIIECTBOBAHUS TIPUPOJIBI U
YeJI0BEUYCCTBA;

- copMuUpOBaTH YMEHHS pEIIATh
OMOJIOTHYECKHUE 3a/1a4H,
COCTaBIISITh TEHOTHUITNYECKHUE
CXEMBI CKPeIMBaHus I Pa3HbIX
THUTIOB HACIIEIOBAHUS TPU3HAKOB
Yy OPraHU3MOB, COCTaBJISATh CXEMBI
TIepeHOCa BEIISCTB ¥ SHEPTHUH B
sKOocHcTeMax (IICIU MTUTaHus,
MTUTICBBIC CETH), BBISIBIIATH
MPUYUHHO-CJICICTBEHHBIEC CBSI3U
MEXTY UCCIIETYEMbIMH
OMOJIOTHYECKUMH 00BbEKTaMHU,
MIPOIIECCAMH H SIBIICHUSMHU;
JIENaTh BBHIBOJIBI M IPOTHO3BI HA




OCHOBAHHH TIOJTYYEHHBIX
pe3yIbTaTOB;

- chopMupoBaTH YMEHUS
KPUTHYECKH OIICHUBATh
uHPOPMALIHIO OHOIOTHYECKOTO
COJICPKAHHUST; BKITIOYAOIIYIO
MICEBJIOHAYYHBIC 3HAHMSI U3
Pa3INYHBIX UCTOYHUKOB
(cpencTBa MaccoBoi
uHpOpMAIINU, HAYYHO-
MOMYJISIPHBIC MaTEPHAIIBI),
UHTEPIPETHPOBATH ITUICCKHE
ACTICKThI COBPEMEHHBIX
UCCIICIOBAaHMIA B OMOJIOTHH,
MEAWIHE, OMOTEXHOJIOTHH,
paccMaTpuBaTh rI100aTbHBIE
9KOJIOTUYECKHUE MPOOIIEMBI
COBPEMEHHOCTH, OPMHUPOBATH 110
OTHOILIEHHUIO K HUM COOCTBEHHYIO
MO3UIUIO, YMEHHUE OLICHUBATH
THUYECKHUE ACTICKThI
COBPEMEHHBIX MCCIIE0OBAaHUN B
00s1acTH OMOTEXHOJIOTHH 1
TCHETUYCCKUX TEXHOJIOTHM
(KJIOHHPOBAHUE, UCKYCCTBEHHOE
OTLTIOIOTBOPEHUE, HATPABICHHOE
WU3MCHEHHE TeHOMA U CO3/IaHue
TPAHCTEHHBIX OPTAaHU3MOB);

- copMUpPOBATh YMEHUS
C03/1aBaTh COOCTBEHHBIC
MUChMEHHBIC U YCTHBIC
COOOIIIEHHUSI HA OCHOBE
OuonorNYecKoi HHPOpMAIIH U3
HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO UCIOIb30BaTh
MIOHSTHBIHN ammapaT OUOJIOTHH;

- YMEHUE BBIJIBUTATh TUTIOTE3BI,
MIPOBEPSITH UX
AKCIIEPUMEHTAIbHBIMU
cpeactBamu, GOpMYIUPYS LIEITb
UCCIIeTOBAHMs, aHATTH3UPOBATh
MIOJTyYEHHBIC PE3YJILTATHI U
JICNIaTh BBIBOJIBI;

- IPUHUMATH Y9aCTHE B HAYIHO-
UCCIIeIOBATENBLCKOM paboTe 1o
OMOJI0THH, SKOJIOTHH U
MeAWIINHE, TPOBOANMON Ha 0aze
IIKOJIEHBIX HAyYHBIX OOIIECTB U
MyOIMYHO MPEACTABIATh
MOJTyYEHHBIC Pe3yJIbTaThI Ha
YUEHUYECKUX KOH(]EepeHITHIX
pa3HOTO YPOBHSI,




OK 02. Hcnonp3oBaTh
COBpPEMEHHBIE CPECTBA
MOKCKA, aHaJIM3a U
HWHTEPIPETAINH
nHpopManuu u
nH(pOPMAaILMOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodheCCHOHATLHON
JeSTeIbHOCTH

B o0s1acTi neHHocTH
MO3HAHUS:

- ¢hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U
0OLIECTBEHHOMN IIPAKTUKH,
OCHOBAHHOTO Ha JHAJIOTe
KYJIBTYp, COCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpPIICHCTBOBAHUE
SI3bIKOBOM M YMTATENBCKOU
KYJbTYpbI KaK CpEJCTBa
B3aUMOJICVCTBUS MEKITY
JIOJIbMU U TTO3HAHUS MUPA;

- OCO3HAaHHE LICHHOCTH Hay4YHOU
JIeATEeTbHOCTH, TOTOBHOCTD
OCYLIECTBIISATh MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO
JIeATEIbHOCTh UHANBUIYAIBHO
U B TPYIIIIE;

OBiaieHHe YHHBEPCAJIbHBIMHA
yuyeOHBIMHU
M03HABATEJIbHBIMHU
AeCTBUAMMU:

B) padorta ¢ mHopMaIueii;

- BJIaJICTh HaBBIKAMH
nosyueHusi "HpopMaIuu u3
HMCTOYHHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJIbHO OCYLIECTBIISATh
MOMCK, aHAJIN3,
CHUCTEMaTHU3AIUIO U
WHTEpIpeTauio HHHopMaIuu
pa3IMYHBIX BUIOB U (popm
IIpeJICTaBICHMUS;

- CO3/1aBaTh TEKCTHI B
pa3aNyYHbIX (hopMaTax ¢ y4eToM
Ha3Ha4YeHHs “HpopMaIu u
1LIEJIEBON ayTUTOPUH, BBIOMpas
ONTUMANBHYIO (hopMy
MIPEICTABJICHUS 1
BU3yaJIW3alUu;

- OLICHUBATh IOCTOBEPHOCT,
JETUTUMHOCTh UH(OPMALIUHU, €€
COOTBETCTBHE TTPABOBBIM U
MOPaJIbHO- THUYECKUM
HOpMawm;

- UCTIOJIb30BaTh CPEJCTBA
MH(OPMaLMOHHBIX
KOMMYHHUKAIIMOHHBIX

- copMupoBaTH yMEHUS
KPUTHYECKH OI[CHUBATH
nHpopMaIro OHOIOTHIECKOTO
COJIepKaHUs, BKITFOYAIOIIYIO
MICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB
(cpenctBa MaccoBoi
uHpOpMaLUU, HAYYHO-
MOMYJISIPHBIE MaTEPUAIbI);
MHTEPIPETHPOBATH ITHUYECKHE
aCIeKThl COBPEMEHHBIX
HCCIIEIOBAHUI B OMOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTHH;

- HHTEPIPETUPOBATH ITHUYECKHE
aCIeKThl COBPEMEHHBIX
HCCIIEIOBAHUI B OMOJIOTHH,
MeAHINHE, OMOTEXHOJIOTHH;
paccMmarpuBath Ti00aIbHBIC
HKOJIOTHYECKHUE TTPOOIIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 10
OTHOILIEHHIO K HUM COOCTBEHHYIO
MO3UIUIO, YMEHHUE OLIEHUBATh
THUYECKHE ACTIEKTHI
COBPEMEHHBIX UCCIIEJIOBAHHI B
00nacTu GMOTEXHOJIOTUH U
TeHETUYECKUX TEXHOJIOTHM
(KIIOHMpPOBaHUE, UCKYCCTBEHHOE
OIIIOIOTBOPEHHUE, HATIPABICHHOE
M3MEHEHHE TeHOMa U CO3/1aHne
TPaHCTEHHBIX OPTaHU3MOB);

- copMUpOBaTH YMEHUS
CO03/1aBaTh COOCTBEHHbIE
MMUChMEHHBIC U YCTHBIC
COOOIIEHNs] HA OCHOBE
Ouonoruueckor MHQOpMalHH U3
HECKOJIbKUX UCTOYHUKOB,
IpPaMOTHO UCTIOIB30BATh
HNOHATUIHBIN annapaT OMOJI0THH




TEXHOJIOTHI B pEIICHUN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpTraHU3aI[MOHHBIX 33]71a4 C
coOroIeHreM TpeOoBaHUI
OPrOHOMUKHU, TEXHUKH
0€301aCHOCTH, TUTHEHBI,
pecypcocOepexeH s, MPaBOBBIX
Y 3THUYECKUX HOPM, HOPM
UH(POPMALMOHHOM
0e30IacHOCTH;

- BIIQJICTh HaBBIKAMU
pacrio3HaBaHMs U 3aIIUTHI
uHpopManuu,
HH(}pOpMaAITMOHHOM
0e301aCHOCTHU JTUYHOCTH;

OK 04. DdpdexTuBHO
B3aHUMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTHBE
1 KOMaH/IEC

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSATEILHOCTH U
CaMOOIIPEICICHHUIO;

- OBJIQJICHUE HABBIKAMH Y4eOHO-
HCCIICIOBATEIbCKOM,
IIPOEKTHOM ¥ COLMATIbHON
JIESITEILHOCTH;

OBjaieHUe YHHUBEPCAJIbLHBIMH
KOMMYHHKATHUBHBIMH
JeHCTBUSAAMU:

0) coBMecTHasI J1esITeJIbHOCTh:
- IOHUMATh U UCIOJIb30BaTh
MIPEUMYILIECTBAa KOMaHAHOU U
WHIUBUTyaJIbHON PabOTHI;

- IPUHUMATH 1IeJId COBMECTHOM
JIeATeTLHOCTH, OPTAaHU30BBIBAThH
1 KOOPJIMHUPOBATH ACHCTBUSA
10 €€ JOCTWIKEHUIO: COCTaBIIATh
IJIaH JECUCTBUMN, PACIIPEACTATh
POJIM C y4ETOM MHEHUMU
Y4aCTHUKOB 00CYKIaTh
pe3yNbTaThl COBECTHON palbOTHI;
- KOOPAUHUPOBATH U
BBITIOJHSATH padOTy B YCIOBHUAX
peabHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBJISITh O3UTUBHOE
CTpaTernyecKkoe MoBECHUE B
Pa3IMYHBIX CUTYALMSIX,
MIPOSIBJISITH TBOPYECTBO U
BOOOpakeHue, ObITH
WHUIIHATUBHBIM

OBiaieHHe YHUBEPCAJIbHBIMHA
peryJsiTuBHbIMH
JelCTBUSIMU.

- chopmupoBaTH YMEHUS
C03/1aBaTh COOCTBEHHBIC
MUCbMEHHBIC U YCTHBIC
COOOIIEHUSI HA OCHOBE
Ounosornueckoi nHpopMaIuu us3
HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh
NOHSTUHMHBIN anmapar OuoJIoruu;
- YMETh BBIIBUTATh TUIIOTE3HI,
MIPOBEPSTH UX
AKCIIEPUMEHTAIbHBIMU
cpeactBamu, GOpMyYIUPYS LIETb
UCCJIETOBaHMs, aHATTHU3UPOBAThH
MOJTyYCHHBIC PE3YJIbTATHI U
JIeNIaTh BBIBO/IBI,

- IPUHUMATH Y9aCTUE B HAYIHO-
HCCIIeIOBATENLCKOM paboTe 1o
OMOJIOTHU. SKOJIOTHH MEIHIIUHE,
MPOBOAMMON Ha 0a3e MIKOJIbHBIX
HAyYHBIX OOIIECTB U MyOIMYHO
MIPEJICTABIISTH ITOTYICHHBIE
pE3yNbTaThl HA YYEHUYECKHIX
KOH(EpEeHIMSIX Pa3HOTO YPOBHS;
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') IpUHSATHE ce0sl U IPYrux
JIIO/IeH:

- IPUHUMATh MOTHUBHI U
apryMEHTHI IPYTUX JIOACH Mpu
aHaJu3e pe3yabTaToB
JeSITeTbHOCTH;

- IPU3HABATH CBOE MPABO U
IIPaBO JAPYTHUX JOJAEH Ha
OIIINOKH;

- pa3BHUBATh CIIOCOOHOCTH
MOHUMATh MU C TIO3UIUH
JPYroro 4eioBeKa

OK 07. ConelicTBOBaThL
COXpaHEHUIO
OKpY>KaroIlen cpespl,
pecypcocOepekeHuIo,
MIPUMEHSTh 3HaHUSI 00
W3MEHEHUH KJIMMAaTa,
TIPUHIIMIIBI
OepexKIIMBOTO
MIPOU3BO/ICTBA,
3pPEKTUBHO
IENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

B 001acTH 3K0JI0r14€CKOr0
BOCIIUTAHMSA:

- copmMupoBaTh
JKOJIOTUYECKOH KYJIbTYPHI,
IMOHUMAaHHUE BIASHUSA
COIHATLHO-3KOHOMHYECKHX
MPOIECCOB Ha COCTOSIHUE
IIPUPOJHON U COLMATIbHOU
Cpe/ibl, OCO3HAHUS TJI00ATBHOTO
XapakTepa 3KOJIOTHYECKUX
po0Jem;

- IUNITAHUPOBAHUE U
OCYIIECTBIICHUE JEHCTBUM B
OKpYKaroIlIEeH cpesie Ha OCHOBE
3HaHMS LeJNel yCTOMYUBOro
Pa3BUTHS YEIIOBEUECTBA;
aKTUBHOE HEIPUSTHE NCHUCTBUN,
MPUHOCSIINX BPEJl
OKpYXKarolleu cpee;

- YMEHUE MPOTHO3UPOBATH
HeOIaronpusITHbIE
3KOJIOTMYCCKHE TTOCIICACTBH
MPEANPUHUMAEMBIX JIEMCTBUM,
MpeAoTBpanias ux;

- pacIIUpPEHHE OMBITA
JESATEILHOCTH SKOJIOTHUYECKOM
HaIpPaBJIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATEIIHLCKOM,
IIPOEKTHOM U COLMATIBLHON
JIeSITCILHOCTH

- BJIAJIETh CUCTEMOM 3HaHUI 00
OCHOBHBIX METOJIaX HAy4YHOTO
MO3HAHUS, UCIIOJIb3YEMBIX B
OMOJIOTMYECKHUX UCCIICIOBAHHUS
JKUBBIX 00BEKTOB U 9KOCUCTEM
(onucanue, U3MepeHue,
MIPOBEICHUE HAOJIIOICHU );
croco0aMu BBIJICTICHUS U OLICHKU
aHTPOTIOTEHHBIX U3MEHEHHI B
IPUPOJIC;

- YMETb BBISBISTH
OTJIMYUTEILHBIC TPU3HAKHU KUBBIX
CUCTEM, B TOM YHCJIe TpUOOB,
pacTeHHUIA, )KUBOTHBIX U YEJIOBEKA;
MPUCTIOCOOJICHHOCTh BUOB K
cpene oOuTaHus, A0MOTHYECKUX H
OMOTHYECKIX KOMIIOHEHTOB
DKOCHCTEM, B3aMMOCBS3EH
OpraHU3MOB B cOOOIIECTBAX,
AHTPOTIOTCHHBIX H3MCHCHHI B
HKOCHCTEMAaxX CBOEH MECTHOCTH;

- YMETh BBIJICIIATH CYIIECTBEHHBIC
MPU3HAKU OMOJIOTHYECKHUX
MPOLIECCOB: OOMEHA BEIIECTB (
MeTabonu3M), nHpopMaluu U
MIpeBpaIeHHs SHEPTUH,
Opo’keHus1, aBTOTPO(HOro 1
reTepoTpo(HOro TUMOB MUTAHUS,
(GOoTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMeToreHe3a,
sMOpuoreHesa,
MOCTAMOPHUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKCHUS, UHIHBHTyaJIbHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3AaMMOICHCTBHS
TEHOB, TETEPO3UCA; AEHUCTBUI
HCKYCCTBEHHOT'0 0TOODA,
CTaOUITU3UPYIOIIETO, IBIKYILETO
U Pa3phIBAIOIIETO €CTECTBEHHOTO
000pa, aJIIoNaTpruiecKoro u
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CUMIIATPUYECKOTO
BUI000pa30BaHUsT; BIUSHUS
JIBHKYIITUX CHJI SBOJTFOIIUH HA
reHO(OH/T TOMYJISINH;
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB
K cpezie 00uTaHus, YepeIOBaHUs
HaIPaBJICHUH 3BOJIIOINY;
KpyroBOpOTa BEIIECTB U MOTOKA
SHEPrUH B SKOCHUCTEMAX;
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2. CTPYKTYPA U COAEPKAHUE JUCTIUITJIMHBI

2.1. O0beM IUCHUIIMHBI M BUAbI y4eOHO padoThI

O0BeM B yacax

dopma 00yueHus

Bua yueOHoii padoThI
Ounas

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILIHHBI 144
B T.4. B (hopMe NPaAKTHYECKOH MOATOTOBKH -
BT. U.:
TEOPETHUECKOE 00yUeHUe 60
MIPAKTUYECKHE 3aHATHS 70
CamocrosiTesibHas padoTa -
IIpomexyTouHAsI aTTECTALMA - IK3AMEH 14

13



2.2. TeMaTHyeCKMil IJIAH U COAEPKAHME TUCHUILIHHBI

2.2.1. TemaTu4eckuil VIAH U cOAepPKaHUe TUCHHUILUIUHBI 10 0YHOH (popMe 00yUeHUst

Haumenosanue
pa3aesioB U TeM

Conep:xanue yueOHOro Marepuasia (OCHOBHOE H
npodeccCuoHATIBLHO-OPUEHTUPOBAHHOE),
JlaopaTopHbIe NPAKTUYECKHE 3aHATHSA,

NMPUKJIATHONH MOAYJIb

O0BbeM
4acoB

®opmupy
eMble
KOMIIETEH
MU

1

2

3

4

Pa3zmen 1. Ka

€TKa — CTPYKTYPHO-()YHKIMOHAJIbHAS eIMHUIA
JKMBOT'0Q

38/20

Tema 1.1.
Bbuojorusa kak
HayKa

Conep:kanue

TeopeaneCRoe oﬁyqe}me:

1. buonorus kak Hayka. CBsi3p OMOJIOTMH C APYTUMU
HayKaMu: Onoxumusi, onodusrka, OMOHUKA,
reroreorpadus u np. Pors 1 MmecTo 6uosioruu B
(OpMHPOBAHNN COBPEMEHHON HAYYHOM KapTHHbI
Mupa. 3HaueHue Onosiornyeckux 3HaHuil. Mcropus
Ouosoruu. 3HaueHHe HUTOIOTUH JJIS1 pa3BUTHUS
0MOJIOTHH U NTO3HAHUS IPUPOABL. MeTob
IIUTOJIOTUN: MHKPOCKOITHUS, XpoMaTorpadus,
aneKkTpodopes, METOT MEUEHBIX aTOMOB,
mddepeHnmraIbHoe HeHTPU(YrupoBaHue, KyabTypa
KJICTOK

OK 02

Tema 1.2.
Oo6masn
XapaKkTepPUCTUK
a JKM3HHI

Conep:kanue

IIpakTuyeckoe 3ansaTue: Ne 1

N

2.Paznoobpazue 6uocucrem. Opranuzanus
OMOJIOTUYECKHUX CUCTEM. Y POBHU OpTaHH3AIAH
OMOCUCTEM: MOJICKYISIPHO-TEHETUYECKUH,
OPraHOMIHO-KJIETOYHBIA, OPraHU3MEHHBIH,
MOMYJSIIIMOHHO-BHUI0BOM, YKOCHCTEMHBII
(Ouoreonenoruueckuii), buochepusiii. Hayku,
U3ydarliue 61onorniyeckue 00bEKThI Ha Pa3HBIX
YPOBHSIX Opranu3anuu xu3nu. Oomias
XapaKTePUCTHUKA KU3HH, CBOMCTBA KUBBIX CUCTEM.
[Iporeccrl, mpoucxoasiimue B OMOCUCTEMAX

OK 02

Tema 1.3.
buojgornyeckun
BajKHbIE
XUMHYECKH
coeqHeHus

Conep:xanue

(o3}

TeopeTuquKoe oﬁyqelme

o

3.Xumuueckuit coctaB kKineTku. Heopranndeckue
BEII[ECTBA KJIETKH, MX OHMOJIOTHYECKas POJIb.
Oprannueckue BeUlecTBa KJIEeTKU. buonornueckue
nosuMepsl. benku. CtpykTrypa v pyHKIMH OEIKOBOI
MoJIeKyJibl. DepMeHThI, NPUHIIMI UX JEHCTBHUS.

N

4.YrneBoapl. buonorndecku PyHKIIUU yrI€BOIOB.
Jlunuaer. OOmwmii mad crpoeHus. ['uapoduinbpHo-
ruapodoOHbIe cBoiicTBa. Knaccudukanus aunuaos.
Bbuonornueckue pynkuuu munuaoB. AT®. Ctpoenue
Mosiekynbl AT®. buonornueckue pynkiuun ATD

IIpakTnyeckoe 3ansitue: Ne 2

5.Poib 6CJ'IKOB, YIJICBOAOB U KUPOB B OPraHUu3Me
yeJioBeka. BUTaMUHEBI 1 OMOJIOTHYECKH aKTUBHEIC
I[O6aBKI/I, HX 3HAYCHHUC B JKU3HU OpTraHHU3Ma

OK 01
OK 02
OK 04
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YesloBeKa. I Mo- 1 aBUTaMUHO3BI UX ITOCIIEACTBUS.
[IpencraBiaeHne yCTHBIX COOOIICHHI C
IIPE3EHTALMEN, IOATOTOBJIECHHBIX 110 IIEPEYHIO
VCTOYHHMKOB, PEKOMEHIOBAHHBIX IIPENOIaBaTEIEM

Tema 1.4.
CTpyKTypHO-
(GyHKUMOHAIBH
asi
opraHu3zanus
KJIETOK

Conep:kanue

(e}

TeopeaneCRoe oﬁyqe}me

I

6.Knerounas teopus (T. llIBann, M. Illnetinex, P.
BupxoB). OCHOBHBIE MTOJ0KEHUSI COBPEMEHHOM
KJIETOYHOU Teopuu. TUIIBI KIIETOK: DYKapUOTUYECKas
U ipokapuoruyeckas. CpaBHUTEIbHAS
XapaKTepUCTHKA KJIETOK SyKapuoT (PacTUTEIbHOMH,
KUBOTHOU, TprOHO#1 ). CTpOoeHHE TPOKAPUOTUIECKOM
kJeTkd. OCOOEHHOCTH CTPOCHHUS reTepOoTPOPHON U
aBTOTPO(HON MPOKAPUOTUYECKUX KIICTOK.
Crtpoenue miazMaTudeckon MeMOpansl. TpaHcnopT
BEIIIECTB Uepe3 IIa3MaTHISCKyI0 MeMOpaHy:
IMACCUBHBIA M aKTHUBHBINA. DHAOIUTO3: IIMHOILIUTO3,
¢arouuTo3. Dx301uT03. O00I0UKA WM KIETOYHAs
cteHka. CTpykTypa ¥ GyHKIIMH KJIETOUYHON CTEHKH
pacTeHuii, rpuboB

N

7.1uromnasma. L{uto3oms. L{lutockener.
OnHOMEMOpaHHBIE OPTaHOUIBI KICTKH:
sHpomazMaTrueckas cetsb (OI1C), anmapar
["onbau, TM30COMBI, IEPOKCUCOMBI, BAKYOIIH
pacTuTenbHbIX KieToK. CTpoeHue u GpyHKIMH
OJIHOMEMOpaHHBIX OPTAHOMIOB KJIETKH. KiteTouHbIit
cok. Typorop.

[TosryaBTOHOMHBIE OPTaHOUAbI KIETKH:
MUTOXOHJIPUH, IUTACTU/BL: XJIOPOIUIACTHI,
XPOMOILIACTHI, JIEUKOILIACTbI, UX CTPOCHUE U
byHkuuu. SnepHslil anmapaT KJI€TKH, CTPOSHHE U
(GyHKIHIH.

HememOpaHHbIe OpraHOUIbI KIETKU: PUOOCOMBI,
MUKpPOTPYOOUKH, KJIETOYHBIA HEeHTp. OpraHou/ibl
JBUKCHUS: PECHUYKH U KTI'yTUKU. CTpoeHue u
(GYHKIIMM HEMEMOPAHHBIX OpPraHOUJI0OB KJIETKH

IIpakTnyeckue 3ansaTusi: Ne 3 Ne 4

8.JIaboparopHast pabora "CTpocHHE KIETKH
(pacTeHusi, )KUBOTHBIE, TPHOBI) U KIETOYHBIC
BKITFOUCHUS (KpaxMall, KapOTUHOMIBI, XJIOPOILIACTHI,
XpOMOILIACTHI)"

[IpuoOpeTenue onbiTa MPUMEHEHUS TEXHUKU
MUKPOCKOTIUPOBAHMUSI IPU BBITOJIHEHUN
nabopaTopHbIX padoT. [Togroroska
MUKPOIIpENnapaToB, HAOIIOICHNUE C TTOMOIIBIO
MHUKPOCKOIIA, BBISIBIICHUE PA3TMYHBIX MEXKTY
M3y49aeMbIMH 00bEKTaMH, HHTEPIIPETAIIHS
HAOJTI0TAEMBIX SBJICHHA, (DOPMYIIMPOBAHHE BBIBOJIOB

9.JIaboparophas pabota "[IpoHuriaeMoctsb
MeMOpaHsbI (T1a3MONH3, ASTUIa3MOoIIn3)”
[TproOperenue onbiTa MPUMEHEHHS TEXHUKU
MUKPOCKOIIMPOBAHUS TIPH BBITIOJTHEHUT

OK 01
OK 02
OK 04
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nabopaTopHbIX paboT. [Togroroska
MUKPOIIpENnapaToB, HAOIIOACHHUE C TTIOMOIIIBIO
MHUKPOCKOIIA, BBISIBJICHUE Pa3IHUNN MEXKITY
HN3y4aCMbIMU O6’beKTaMI/I, HHTCpIIpCTallnA
HaOJII01aeMBIX SIBIICHUH, ()OPMYITHPOBAHUE BHIBOJIOB

Tema 1.5.
CTpyKTypHO-
(pyHKIHOHAIBH
ble pakTopbI
HACJIe/ICTBEHHO
CTH

Conep:xanue

I

Teoperuveckoe o0yueHue:

10.Ctpoenue xpomocoM. XpoOMOCOMHBIN HaOOp
KJIETOK, TOMOJIOTMYHBIE U HETOMOJIOTUYHbIE
XPOMOCOMBI, TaIlJIONIHBIM U AUILIOUIHBIN HaOop.
Hyxneunnoseie kucnotsl. JIHK u PHK. Ctpoenue
HYKJIEMHOBBIX KHCI0T. HykneoTuasl.
KomniemeHTapHble a30TUCTBIE OCHOBaHHUs. [IpaBuio
Yaprag¢a. Crpykrypa IHK — nBoitnas cnimpains.
MecronaxoxaeHue 1 6uosiornyeckue GyHKIUU
JHK. IHK-3xcnepruza. Buast PHK. @ynkunn PHK
B KJIICTKE

IIpakTHyeckoe 3ansaTHe: Ne §

11.Pemenue 3a1a4 Ha onpeiesieHre
MIOCJICI0BATEIIbHOCTH HYKIICOTH]IOB

OK 01
OK 02

Tema 1.6.
IIpoueccnl
MATPUYHOIO
CHHTe3a

Conep:xanue

TeopeTnueckoe odyueHue:

N NN

12.Marpuunsiii cunres JJHK — peruxkarus.
[Mpunmune! perumkanuu JJHK. Mexanuzm
pemwmkaunu JJHK. Permkanus [JHK
(opemiekaTUBHAs, OCTPEIUIeKaTUBHas ). Peakiys
MaTpuUyHOro cunresa. [Ipunuun
KOMIUIEMEHTAPHOCTH B PEAKLUSIX MaTPUYHOTIO
cuntesa. JIHK u rensl. I'eHeTndeckuit komd, ero
cocrasa. Tpanckpunuus — MaTpuunslii cuate3 PHK.
Tpancasus u e€ aTanbl. Y cI0BHsI OMOCHHTE3a
6enka. Ctpoenue T-PHK u koaupoBanue
aMUHOKUCIJIOT. Ponb pubocom B GuocuHTe3e Oenka

IIpakTHyeckoe 3ansaTHe: Ne 6

13. Pemienue 3a/1a4 Ha Onpe/IeIICHAE
MOCIIE0BATETHLHOCTH AMIUHOKHCIIOT B MOJIEKYIIE
Oernka.

OK 01
OK 02

Tema 1.7.
Hekuaerounnie
(opMbI KU3HU

Conep:xanue

o

TeopeTuquKoe oﬁyqelme:

N

14 Bupycy — HeksieTouHble POPMBI KU3HU U
obnuratHeie napa3uthl. CTpoeHue MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeproQaros.
Kusznennsnit nukn J{HK-conepxammii Bupyc, PHK-
coJIeprKalux BUPYycoB, Oakrepuodaros. BUY,
renaTut 4eaoBeKa.

Baktepun. Obmas xapakrepuctuka. [lonstue
HITaMM.

IIpakTHyeckoe 3ansaTue: Ne 7

15.BupycHble u 6akTepuaibHble 3a001€BaHuU.
OO01m¥e MPUHIUTIBI UCTIONIE30BAHMS JIEKAPCTBEHHBIX
BemecTB. OcOOEHHOCTH MPUMEHEHHsI aHTHOMOTHKOB.

OK 02
OK 04
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[IpencraBneHue yCTHBIX COOOIIEHUM €
HpGSGHTaHHeﬁ, IIOATOTOBJIICHHBIX I1O HepeqHIo
HMCTOYHHKOB, PEKOMEHIOBAHHBIX TIPETOIaBaTeIeM

Tema 1.8.
Oomen
BelleCTB H
npeBpalieHue
JHEpPruu B
KJIeTKe

Conep:xanue

Teoperuyeckoe o0yueHue:

16. AccuMuISIMS U AUCIUILIMHA — IBE CTOPOHBI
Mmeradoim3Ma. Tunsl oOMeHa BEIECTB:
aBTOTPO(HBIN U reTepOTPOPHBIH, a9pOOHBINA 1
aHa’pOOHBII. DHepreTuyecKkoe odbecrneyeHne KIeTKH:
npespauieHrie AT® B 0OMEHHBIX NpPOIECCAX.
DepMEeHTaTUBHBIN XapaKTep peaKMil KIIETOYHOTO
MeTaboIM3Ma

IIpakTnyeckoe 3ansitue: Ne 8

17.1lepBuuHbBINA CHHTE3 OPTrAHHMYECKUX BEIIECTB B
kietke. [lnactuueckuit oomen. @oTocuHTE3.
XemocuHTe3. AHA3POOHBIN SHEPreTUYECKH OOMEH.
AnaspoOHble opranu3msl. bpoxxenue, aBTOTpoHbIN
U TeTepoTpODHBINA THIT MTUTAHUSA. AHAPOOHBIE
MHUKPOOPIaHU3Mbl KaK 00BEKThl OMOTEXHOJIOTHH.
Oranel 3HEepreTuyeckoro ooMeHa. I nukonus.
Buonorudeckoe okucieHue, Win KIeTOYHOE
JpixaHue. M3yuuTs U 1aTb CpaBHUTEIBHYIO
XapaKTEPUCTHUKY MIIACTUYECKOTO U SHEPreTHYECKOrO
oOMeHa

OK 02

Tema 1.9.
Ku3HeHHbIH
IUKJ KJIeTKH.
Murto3. Meiio3

Conep:kanue

N

IIpakTuyeckne 3ansiTus: Ne 9 Ne 10

18.KneTo4HbIi UK, €ro MePHOAbI U PETYIISIIHNA.
[Tepuoel uHTEpGa3bl UX OCOOEHHOCTH.
JuddepeHnmanus KIeTKH U apecT KIETOYHOTO
nukia. [lenenne knetkn — Muto3. Ctaauu MuTO3a U
npoucxoasmue npoueccel. Kaprnokunes n
LIUTOKHUHE3. bHoNOrnyeckoe 3Ha4eHue MUTO3a.
Meiio3 — penykiMoHHOE Aesienne kietku. Ctaauu
Meno3a. Meno3 — 0CHOBA I0JI0BOT'0 Pa3MHOKEHHS.
IToBenenue xpomocom B Meriose. KpoccuHrosep.
buonoruueckuii cmpicn Meito3a. DdexTr Meiiosa.
Meiio3 B )KM3HEHHOM IUKJIE OpraHu3MOB. M3ydnTs n
JIaTh CPAaBHUTEJIBHYIO XapaKTEPUCTUKY Mei03a U
MHUTO34.

19. Pemienne TecTOBBIX 3a/1aHMI1 10 TeMe:
«MonekynspHbId YPOBEHb OPraHU3aLUH JKUBOTO)»

OK 02
OK 04

Pa3nesa 2. Ctpoenue u GyHKIIMHM OPraHu3Ma

46/26

Tema 2.1.
Crtpoenue
opraHuzma

Conep:xanue

Teopernueckoe odyueHue

20.0HOKIIETOYHBIEC OpraHu3MBbl. KoJIoHHATEHBIC
OpraHu3Mbl. MHOTOKJIETOYHBIE OPTraHU3MBI.
B3anmocBA3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma.
Oynkuus. Opraibl U CUCTEMBI OPraHoOB. Annaparthl
opraHoB. ['oMeocTa3 oprannusma u ero nojaepxKaHue
B IIPOLIECCE )KU3ZHENECATEIbHOCTH

IIpakTnyeckne 3anaTus: Ne 11 Ne 12

OK 02
OK 04
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21 . OyHKIIMOHATBHAS CUCTEMA OpraHoB. TkaHU
pacteHni. TkaHu )KMBOTHBIX U yesnoBeka. Oprassl
pacteHnid. Oprassl U CUCTEMBI OPTaHOB )KUBOTHBIX U
4eJI0BEKa. 3HaUEHHE ONOPbI, ABM)KEHUS, TUTAHUS,
JBIXaHUs, TPAHCIIOPTA BEILECTB, BBIACIICHNUS,
3alUThl. 3HAUEHUE MPOSIBICHUS Pa3paKuMOCTU U
peryJsinun

22.Teopust KIIOHATIbHO-CENIEKTUBHOTO IMMYHHTETA
I1. Opnmuxa, U.1. MeunukoBa. MHDeKITMOHHBIE
3a0oseBaHus U dnujieMus. Baxkneiiume snuieMun B
UCTOPUH ueroBeyecTBa. BakiuHamms kak
npoduIakTuKa HHGEKIIMOHHBIX 3a00ICBaHUIA.
[IpencraBneHre YCTHBIX COOOIIEHUMN C
MPE3EeHTALUEH, TOATOTOBICHHBIX MO MEPEUHIO
HCTOYHUKOB, PEKOMEHOBAHHBIX IPENOAaBaTEIEM

Tema 2.2
DopmbI
Pa3sMHOKEHUS
OpPraHu3MoB

Conep:xanue

IpakTnyeckoe 3ansitue: Ne 13

23.DopMBbI pa3MHOKEHHS Opranu3MoB. becronoe n
II0JIOBOE pa3MHOXKeHHE. Bupl O6ecronoro
Pa3sMHOMKEHHS: IIPOCTOE JICICHUE HABOE,
NOYKOBaHHE, Pa3MHOKEHHE CIIOPaMH, BETETaTUBHOE
pa3MHOXeHHe, PparMeHTaus, KJIOHUPOBaHHE.
[TonoBoe pa3MHOKEHHE.

OK 02

Tema 2.3.
OnTorenes
JKUBOTHBIX H
YeJI0BeKa

Conep:xanue

TeopeTnueckoe odyueHue:

24 I'ametorenes y ®HBOTHBIX. CriepMaToreses u
ooreHe3. CTpoeHue MOJIOBBIX KJIETOK.
Omto1oTBOpEHNE U YMOPHOHAIIBHOE Pa3BUTHE
AKUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha
npuMepe JaHeTHuka). Ctaaun sMOpHoreHesa.

IIpakTuyeckoe 3anaTue: Ne 14

25.PocT 1 pa3BUTHE )KUBOTHBIX.
[TocTamOpuoHnanbHbIil nepuo. Ilpsmoe u Henpsimoe
pasBuTHe. PazButie ¢ Mmeramopdo3oM y
0€CI03BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX.
Craanu nocTaMOpHOHATIBHOTO PA3BUTHS Y
JKUBOTHBIX U 4enoBeka. [lepnonbl oHTOreHe3a
4eJI0BeKa. bruosmornyeckoe ctapeHne U CMepTh.
I'eponTONOTHS.

OK 02
OK 04

Tema 2.4.
Onrorenes
pacTreHuit

Conep:xxanue

IIpakTnyeckoe 3ansaTue: Ne 15

26.I'amerodur u cnopout. PazmHokeHHE U
pa3BuUTHE BOAOpoOciel. Pa3MHOKEHNE U pa3BUTHE
CIIOPOBBIX pacTeHUi. Pa3sMHOXeHHE U pa3BUTHE
ceMeHHbIX pacteHui. Poct. [leproabsl oHTOreHe3a
pacrenuil. [IpencrasiieHre OTUETOB B BUJIE CXEM U
TaOJIHII.

OK 02
OK 04

Tema 2.5.
OcHoBHBIE
NOHATHSA
I'€CHETUKU

Conep:xanue

N

Teopernyeckoe o0yueHue:

27.I'eHeTrka Kak HayKa O HAaCJICACTBCHHOCTHU U
N3MCHUYMBOCTHU OPraHMU3MOB. OcHOBHBIE

OK 02
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TE€HETUYECKHE MOHATUSA U CUMBOJIBL. ['eH. ['eHoTum.
®eHotull. AsenbHble reHbl. AJIbTepHAaTUBHbBIE
npu3HaKku. JJOMUHAHTHBIN U PElECCUBHBIN
npu3Haku. ['omo3urora u rerepozurora. Yucras
auHus. ['ubpuasl. OCHOBHBIE METO/IbI T€HETHKHU:
TUOPUIOTOTUIECKHM, IUTOOTHICCKUE,
MOJICKYJISIPHO-TEHETHUECKHE

Tema 2.6.
3aKoHOMepHOC
™
HacJIeI0BaAHUA

Conep:xanue

Teoperunyeckoe o0yueHue:

N

28.3akoHOMepHOCTH 00pa30BaHUs raMeT. 3aKOHBI I .
Mennens: Monorubpuanoe ckpemuanue. [Ipasumo
JOMHHHUPOBAHMSI. 3aKOH €TMHOOOpa3Hsi IEPBOTO
MOKOJICHHS. 3aKOH pacHICIUICHHS IPU3HAKOB.
[{uTonmornyeckue OCHOBBI MOHOTHOPHIHOTO
cKkpenuBaHus. [ umoTe3a YuCTOThI raMer.
AHanm3upyloniee ckpeniuBanue. Juruopuanoe
CKpelIuBaHKe. 3aKOH HE3aBUCUMOTO HACJICTIOBAHMS
npu3HakoB. [lonmurnbpuHoe HacIeI0BaHKE U €ro
3aKOHOMEPHOCTH

IIpakTnyeckoe 3ansaTHe: Ne 16

29.Pemenue 3a/la4 Ha OIPCACICHUC BEPOATHOCTH
BO3HHUKHOBCHU HACJICACTBCHHBIX ITPHU3HAKOB IIPU
MOHO, 11 HOJ'H/IFI/I6pI/II[HOM " aHAJIM3UPYIOLIEM
CKpCIIMBaHNU, COCTABJICHUC TCHOTUIINYCCKUX CXEM
CKPCHIMBAHUA

OK 02
OK 04

Tema 2.7.
B3anmoaeiicTB
e TeHOB

Conep:xanue

Teopernueckoe o0yueHmne:

30.I'eHoTHII KaK IEJIOCTHASI CUCTEMA.
MHokecTBeHHOE JelicTBUe reHoB. [lnelioTponus.
MHokecTBeHHBIN ajuienn3M. B3anmoielicTBre
ajuienbHbIX reHoB. KogoMuHupoBaHue.
BsanmoneiicTBre HealJIeIbHBIX T€HOB.
Kommiementaprocts. Onucras. [lonumepus

IIpakTHyeckoe 3ansaTHe: Ne 17

31.Pemenue 3aa4 Ha OMPECACIICHUC BEPOATHOCTU
BO3HMKHOBCHUA HACJICACTBCHHBIX ITPU3HAKOB ITPU
Pa3JINYHBIX TUIIAX B3aHMOHeﬁCTBHH T'CHOB,
COCTAaBJICHHUEC T'CHOTUITNYCCKUX CXEM CKPCIIHBAHUA

OK 01
OK 02

Tema 2.8.
cnenuajabLHoe
HacJe0BaHHe
NMPU3HAKOB

Conep:xanue

o

TeopeTuquKoe oﬁyqelme:

N

32.3akonbl T. Moprana. CrenyieHHOe HaclaeJ0BaHue
T€HOB, HapyIIEHUE CUEIUIEHUs. X POMOCOMHas
TEOpUs HACJIECTBEHHOCTH. | eHeTnueckoe
KapTHUpoBaHuE XpoMocoM. Vcnonabs3oBanue
KPOCCHHIOBEpA JJIsl COCTABJIEHHS TEHETUUYECKHUX KapT
XpPOMOCOM

IIpakTnueckoe 3anaTHe: Ne 18

33.Pemenue 3aa4 Ha OMPCACIICHUC BCPOATHOCTU
BO3HHUKHOBCHUA HACJICACTBCHHBIX ITPHU3HAKOB IIPU
CIHCTIJICHHOM HacCJIEAOBAHHUH, COCTABJICHUC
TCHOTUITMYCCKUX CXCM CKPCHIMBAHUA

OK 01
OK 02

19




Tema 2.9.
I'enernka moJia

Conep:xaHue

TeopeTnueckoe o0yueHue:

34.XpOoMOCOMHBIN MEXaHU3M OIpEAEICHUS MoJIa.
AyTOCOMBI U OJIOBBIE XPOMOCOMBI. ['OMOramMeTHbII
Y TeTeporaMeTHbIN noi. I'eneTnyeckas CTpykTypa
II0JIOBBIX XpoMocoM. HaciienoBanue npu3Hakos,
CLEIUICHHBIX C I10JI0OM

IIpakTnyeckoe 3ansaTue: Ne 19

35.Pemenue 3a1ay Ha onpeeneHrue BEPOITHOCTH
BO3HUKHOBEHHUSI HACJIEJICTBEHHBIX MPU3HAKOB,
CLIEIIJIEHHBIX C II0JIOM, COCTaBJICHHE
TEHOTHUITMYECKUX CXEM CKpeIlUBaHUs

OK 01
OK 02

Tema 2.10.
I'eneTnka
yejJoBeKa

Conep:kanue

o

TeopeaneCRoe oﬁyqe}me:

N

36.Kapuotun uenoBexa. MeTo sl U3y4eHHS
FCHETUKH YEJIOBEKA: FeHEaJIOTHYCCKUM,
OJIM3HENOBLIH, IIUTOINCHETUYCCKUI, OHOXMMUYCCKUI,
HOMYJISIITUOHHO cTaTucTHYeckuii. HacnencTBeHHbie
3a00JIeBaHUs YEJIOBeKa. | eHHbIE U XPOMOCOMHBIE
0oJie3HH YeoBeKa. bojie3Hu ¢ HacaeACTBEHHOM
IPEIPACIIONOKCHHOCTIO. 3HAYCHHE METUITUTHCKOM
TCHCTHKH B IMPEAOTBPAIICHUH U JICYCHUN
FEHETUYECKUX 3a00JIEBaHUI YelloBEKa

IIpakTnyeckoe 3ansaTue: Ne 20

37.Pemenue 3aa4d Ha OMPEICTICHAE BEPOSITHOCTH
BO3HUKHOBEHUS HACJIEJICTBEHHBIX MPU3HAKOB,
HCIIOJIB3Ys MCTOABI TCHCTUKH YCJIOBCKaA,
COCTaBJICHHE TEHOTUITNYECKUX CXEM CKpEIIBaHUS.
[IpencraBienne yCTHBIX COOOIIEHUI € TPE3CHTALUEH
0 HAaCJIeJICTBEHHBIX 3a00JIEBaHUSIX UEIOBEKa

OK 01
OK 02

Tema 2.11.
3akoHoMepHOC
™
H3MEHYHBOCTH

Conep:xanue

Teopernueckoe o0yueHune:

38.B3anmo/eiicTBrEe TeHOTUTIA U CPEIbI TIPU
¢dopmupoBanuu GpeHoTuna. I3MeH4MBOCTb
IIPU3HAKOB.

KauecTBeHHBIE ¥ KOJIMYECTBEHHBIE IPU3HAKU. Bubl
W3MEHYMBOCTH: HACJIEICTBEHHAS U
HEHACJICJICTBEHHAsI. 3aKOH T'OMOJIOTHYECKHX PSIOB B
HacsencTBeHHoU n3menunBoctu (H.M. BaBuios).
MoaudukannonHas, Ui GpeHoTunuyeckas
U3MEHYUBOCTb. PoIb cpeibl B MOAM(PHUKAITMOHHON
U3MEHYHUBOCTH.

Hopwma peakuun npusHaka. BapuanmoHHsli paa u
BapHallMOHHAs KpUBasi. XapaKTepUCTHKa
MOIM(PUKAITIOHHON U3MEHUYHUBOCTH
HacnencreeHHas, Uiy reHOTUIIMYECKAst
M3MEeHYMBOCTh. KOMOMHATHBHAS N3MEHYUBOCTb.
MyTranroHHas U3MEHUMBOCTb. Buabl MyTanuii:
TE€HHBIE, XPOMOCOMHBIE, FTeHOMHBIE. [IpnunHBI
BO3HUKHOBEHUS MyTalui

IpakTnyeckue 3ansitusi: Ne 21 No 22

OK 01
OK 02
OK 04
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39.Ananu3 peHOTUMTNIEeCKONH N3MEHYHBOCTH.
MoaudukanoHHast, MM HeHACIIEACTBEHHAS,
W3MEHYUBOCTD

40.Pemenne 3a7a4 Ha ONPEICICHNE TUIIA MYyTalluN
IIPU TIe€pelaye HACJIEICTBEHHBIX IIPU3HAKOB,
COCTABJICHUE T€HOTUITNYECKUX CXEM CKPELIUBAHUS

Tema 2.12.
Cenexuus
OpPraHu3MoB

Conep:kanue

o

TeopeaneCRoe oﬁyqe}me:

N

41.Cenexnus Kak HayKa. MeTO bl CEJICKITMOHHOM
paboTsl. I'eTepo3uc u ero npuduHbl. MIcKycCTBEHHBIM
0TOOP: MacCCOBBIA U UHIUBHUAYATbHBIN. DTaIIbI
KOMOMHaIMOHHOM cenekuuu. CopT, Mopoaa, ITaMMm
AJITOPUTMBI pellIeHUE 3a/1a4 Ha OMpe/IeICHIE
BO3MOXKHOT'0 BOSHUKHOBCHHUS HACIICICTBCHHBIX
MIPU3HAKOB TI0 CEJIEKIINH, COCTaBICHUE
TEHOTHUITMYECKUX CXEM CKpeIIUBaHUs

IIpakTnyeckoe 3ansitue: Ne 23

OK 01
OK 02

42 PerieHne TECTOBBIX 3a/iaHui 1o Teme: «CTpoeHue
1 QYHKIIMM OpraHu3Ma

Pasnen 3. Teopusi 3BoJ1IonMM

Tema 3.1.
HUcrtopus
3BOJIIOLHOHHOT
0 YYeHUs

Conep:xanue

TeopeTnueckoe odyueHue:

43.I1epBbIe 2BOTIOIMOHHBIC KOHIICTIIINH.
I'pagyanucrryeckas 3BOJIOLMOHHAS KOHLIETILNS
JK.b. Jlamapka.

JBroxynue cuisl 3Bostonny. Kpeanmonnsm u
tpanchopmusm. Cucremaruka K. JIunnes u eé
3Ha4yeHue JUIst GopMUPOBaHUS UIEH IBOJIOLUU
IIpeanocbuIKy BOSHUKHOBEHUS JapBUHU3MA.
OBouronius BUAOB B pupoe. bopnoa 3a
CyILIECTBOBAHHUE.

EcrectBenHslit 0T00p. /luBepreHus npu3HakoB U
BU1I000pazoBanre. OCHOBHBIE TTOJIOKEHUS
cuHTeTHueckoi reopun sBomntonnu (CTI). Pons
HBOJIFOLIMOHHOW TEOPUU B POPMUPOBAHUU HAYUHOU
KapTUHBI MUPA

OK 02
OK 04

Tema 3.2.
Muxpodso.tton
ust

Conep:xanue

Teopernueckoe o0yueHune:

44 MUKpPOIBOIIONHNS U MAKPOIBOIIOLUS KaK dTaIlbl
IBOJIFOLIMOHHOTO ITpoLecca. I eHeTnueckne OCHOBBI
HBOJIIOLINH.

MyTanuu 1 KOMOMHALMY KaK 3JeMEHTapHbIN
ABOJIFOLIMOHHBIN Martepuain. [lomymsanus kak
AJIEMEHTapHas €MHUIIA SBOJIIOIUH.

JBuxymiye cuibl (paKkTopbl) IBOJIIOIHH.
MyTaloHHbII npoliecc U KOMOMHATUBHAS
M3MEHYUBOCTb. Murpanus.

W3onsnus nonymnsuuid: reorpaduueckast
(mpocTpaHCTBeHHasl), OMOIOrHYecKast
(penpoyKTUBHAs).

EctecTBeHHbII 0TOOD - HanpaBisonui GakTop

OK 02
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3BOJIOIMH. bopr0a 3a cylecTBOBaHNE KakK
MEXaHU3M JIEHCTBHSI €CTECTBEHHOI'O 0TOOpa B
nonymnsuusx. Bug u ero kpurepuu (IpuU3HAKH).
BunooOpa3oBanue Kak pe3yJabTaT MUKPOIBOJIOLUH

Tema 3.3.
MaxpodBo.1ion
us

Conep:kanue

TeopeaneCRoe oﬁyqe}me:

45.MakposBoimtoniusi. DopMbl 1 OCHOBHBIC
HanpasyieHus: makpoapommonuu (A.H. CesepiioB).
[TyTn nocTH)eHUs OMOJIOTUYECKOTO Mporpecca:
apomopho3, uaroaganTanus, oommas IereHepanusi.
MeTo1bl H3y4eHHUsT MaKPO3BOIIOIHMU. 3aKOH
3aposiiieBoro cxojactaa (3akoun K. bapa).
buorenernyeckuii 3akoH (3. ['ekkens, ©. Mromep).
OO0m11e 3aKOHOMEPHOCTH (ITpaBUJIa) SBOJIOLINHI

OK 02

Tema 3.4.
Bo3HukHoBeHHU
e U pa3BUTHE
JKM3HM Ha
3emare

Conep:kanue

IIpakTnyeckoe 3ansaTue: Ne 24

46. Cemunap. ['unoresbl 1 TEOpUN BO3SHUKHOBEHHUS
JKU3HU Ha 3eMJle: KpeallnOHU3M, CaMOIIPOU3BOJIbHOE
(CIIOHTaHHOE) 3apOKACHUE, CTALIMOHAPHOE
COCTOSIHUE, TAaHCIIepMHUsl, GMOI033.

TeopeaneCKoe oﬁyqelme:

47 .Hauano oprannyeckoi sBoroinuu. [losBnenue
MEPBBIX KJIETOK. DBOJIIOIHUS METa00IM3Ma.
DBOIOLMS TIEPBBIX KIIETOK. [IpokapuoTsl
JYKapHUOTHI.

[IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHU3MOB.
Bo3HMKHOBEHME OCHOBHBIX LIAPCTB 3YKAPHUOT.
OCHOBHBIE YePThI FBOJIIOIMU PACTUTEIILHOTO MUPA.
OCHOBHBIE YePThI IBOJIOINH )KUBOTHOT'O MHPa

IIpakTyeckoe 3anaTue: Ne 25

48.ITpencTaBieHHE YCTHOTO COOOIIECHUS U JICHTBI
BPEMEHU 10 OCHOBHBIM 3TaliaM BO3HUKHOBEHUS U
Pa3BUTHUA ) KUBOTHOT'O U paCTUTCIILHOI'O MUpaA,
MOATOTOBJICHHBIX MO MEPEYHIO0 UCTOUYHUKOB,
PEKOMEHIOBAaHHBIX MPETOAaBaTEIEM

OK 02
OK 04

Tema 3.5.
IIpoucxoxaenu
€ YeJIOBeKa -
aHTponorexHe3

Conep:xanue

Teopernueckoe o0yuenune:

49. AHTPOTIOJIOTHS - HAyKa O YEJIOBEKE.
CucremaTnueckoe nojokeHue yenoseka. CxoncTso
YyeJioBeKa € )KMBOTHBIMU. OTINYUS YETIOBEKa OT
JKUBOTHBIX. [IpAMOXOKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPHU3HAKOB.

PazButHe roloBHOro Mo3ra ¥ BTOpOM CUTHAJIbHOU
cuctembl. COOTHOIIEHUE OUOIOTHYECKUX U
COLMANIbHBIX (haKTOPOB B AaHTPOIOTEHE3E
OCHOBHBIE CTaIMM AHTPONIOreHe3a. Jpuonurexn -
IPEIKU YeJIOBEKa U YeJIOBEKOOOPA3HBIX 00€3bsH.
IIpoTtoaHTpon - MPEeAIECTBEHHUK YEJIOBEKa.
ApxaHTpor - 1peBHeimuni yenosek. [laneoantporn -
JIpeBHUN yenoBek. HeoanTpon - yenosek

OK 02
OK 04
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COBPEMEHHOTO TUIA. DBOIIOLUSI COBPEMEHHOI'O
YyelioBeKa.

Yenoseyeckue packl. OCHOBHBIE OOJBIINE PACHI:
eBporieoniHas (eBpa3uiickas), Herpo aBCTPAIOUAHAS
(3xBaTopHalibHAast), MOHTOJIOUAHAS (a3UATCKO
amepukaHckas). BpeMs u MecTo BO3HUKHOBEHUS
4eJI0BeUYECKHUX pac. ENMHCTBO UenoBeUeCcKux pac

IIpakTyeckue 3ansaTus: Ne 26 Ne 27

50.Bpems u myTH paccenieHus 4eJIoBeKa Mo MIaHeTe.
[Ipucnoco0aeHHOCTh Ye0BEKa K pa3HbIM YCIOBHUSIM
Cpenpbl.

Brnusinue reorpadudeckoii cpesibl Ha MOP(HOIOTHIO
buznoNoruo yenoBeka

3amura JeHT BPEMEHU U MEHTAIbHBIX KapT B
dbopMmaTe yCTHOTO COOOIIEHHUSI, TOATOTOBICHHBIX O
MIEPEYHIO UCTOYHUKOB, PEKOMEHIOBAHHBIX
IIpeno/iaBaTesieM

51. Pemenune TeCTOBBIX 3aJaHUA 10 TEME:
«TeopeTnyeckre acreKThl BOIIOINH KU3HU HA
3emiie»

Pasznen 4. Dxojorus

24/14

Tema 4.1.
IKO0JOTHIECKH
¢ (paKkTopbI U
cpeabl KU3HH

Conep:xanue

TeopeaneCKoe oﬁyqelme:

52.Cpenbl 0OMTaHUs OPraHU3MOB: BOJAHAS, HA3EMHO
BO3/IyIITHAS, [IOYBCHHASI, BHYTPHOPTaHWU3MEHHAsI.
DU3NKO-KU3HU XUMHUIECKHUE OCOOCHHOCTH Cpel
oburtanust oprann3moB. [IpucrnocoOnenus
OpPraHM3MOB K JKM3HH B pa3HbIX cpenax. [ToHsTue
9KOJIOTHUYECKOTO (akTopa. Kimaccnduxarms
skosnornueckux gaxropos. [Ipasuno muaumyma HO.
Jlubuxa. 3axon TonepantHoctH B. lendopna

OK 01
OK 07

Tema 4.2.

Honyasuus,
coo0mecTBa,
IKOCUCTEMBbI

Conep:xanue

TeopeTuquKoe oﬁyqelme:

53. DKonoruyeckas XxapakTepuCTHKa BUAA U
MOIMYJISIIIAK. DKOJIOTHYECKas HUIIA BUA.
DKOJOTHYECKHE XapaKTEPUCTUKU MOMYIISALINH.
Coo0mecTBa 1 SKOCUCTEMBI. BUOIIEH03 U ero
ctpykrypa (B.H. Cykaues). CBs3u MeXIy
opranu3sMamu B OuorieHose. CTpyKTypHbIe
KOMIIOHEHTBI 9KOCHUCTEMBI: TTPOYIIEHTHI,
KOHCYMEHTBI, peIyIIeHThl. KpyroBopoT BeliecTs u
MOTOK SHEPTUH B 3Kocucteme. Tpoduyeckue
YPOBHH.

AHTPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI.
OTnu4Hs arpodIKOCHCTEM OT OHOTEOIIEHO30B.
YpboskocucteMbl. OCHOBHBIE KOMITOHEHTHI
ypOO3IKOCUCTEM

IIpakTyeckoe 3ansaTHe: Ne 28

54. Tpoduueckue nenu u cetu. OCHOBHBIE
NoKa3aTesy SKOCHCTEMBI. bromacca 1 mpoyKiusi.

OK 01
OK 02
OK 07
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DKOJIOrHYecKre MUPaMu/Ibl Yhcel, 0MOMacchl 1
sHepruu. [IpaBuio nupamMuabl SHEPTUN.

Pemenne npakTuko OpueHTUPOBAHHBIX PACUETHBIX
3aJJaHuH 110 IEPEHOCY BELIECTBA U DHEPIUH B
IKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIeTeH U
nupamul 6MoMacchl U SHEPruu

Tema 4.3.
buocdepa-
rjaodajabHas
IKOJIOrHYecKasi
cucremMa

Conep:kanue

TeopeaneCRoe oﬁyqe}me:

55.buocdepa - xuBas od6omouka 3emiu. Passutue
npescTaBiIeHuid 0 Ouocdepe B Tpyaax B.H.
Bepnaackoro.

O6uactu 6uocdeps! u €€ cocran. JKuBoe BEIIeCTBO
o6uocdepsl U ero GyHKIHY 3aKOHOMEPHOCTH
cymecTBoBaHus Ouocdepbl. OCOOEHHOCTH
O6uocdepsl Kak T100aTbHON YKOCHCTEMBI.
JluHamudeckoe paBHOBecue B Ouocdepe.
PutmuuHOCTS siBiieHMid B Onocdepe. KpyroBopoTst
BEIICCTB U OMOTCOXUMUYECKHE UKIIBL. [ 100ampHbIe
9KOJIOTUYECKHE TIPOOIIEMbI COBPEMEHHOCTH U ITYTH
WX PEIICHUS

IIpakTnyeckoe 3ansiTue: Ne 29

56.Pemenne npakTUKO- OPUEHTHPOBAHHBIX
pacyeTHBIX 3aJa4 Ha OIIPECIICHUE III0Iaan
HAaCaXJACHUH JJI1 CHUKEHUS KOHLICHTPALlUH
YIJIEKHUCIIOro Ta3a B aTMOc(epe CBOEro peruoHa
IIPOKUBAHUS

OK 01
OK 02
OK 07

Tema 4.4.
Bausinue
AHTPOINOTreHHbI
X (paKTOPOB HA

onocdepy

Conep:xanue

TeopeTuueckoe odyueHue:

57.AHTpOTIOTeHHBIE BO3ACUCTBUS Ha OHOCchepy.
3arpsi3HEHUs KaKk BUJl aHTPOIIOT€HHOT'O BO3/I€HCTBHS
(xummueckoe, pu3ndecKoe, OMOTOTHIECKOE, OTXOIbI
IPOM3BOJICTBA U OTPEOIICHUS ). BO3ACHCTBUS HA
atMmocdepy. BozaeiictBust Ha ruapochepy
(3arpsi3HEHUs U UX UCTOYHHMKH, UCTOIIEHUS BOJ).
BosneiicTBus Ha nuTocdepy (Aerpananus MOYBbI,
BO3/IECTBUE HA TOPHBIE IOPOAA, HEZIPA).
AHTpPOIIOT€HHBIE BO3/IEHCTBUS HA OMOTUYECKHE
coo011ecTBa (Jieca ¥ pacTUTENbHBIE COOOIECTBa,
YKUBOTHBIN MHP)

IIpakTyeckoe 3ansaTue: Ne 30

58.Pemenne npakTHKO-OpUEHTHPOBAHHBIX
pPacYeTHBIX 3aJJaHUM 10 COXPAHEHUIO IPUPOIHBIX
pPECYPCOB CBOETO PETMOHA NMPOKUBAHUS

OK 01
OK 02
OK 04
OK 07

Tema 4.5.
Bausinue
COIHUAJTILHO-
IKOJIOrHYEeCKHX
(¢axTopoB Ha
3/10pOBbE
YeJIoBeKa

Conep:xanue

10

Teopernueckoe o0yueHnune:

59.3opoBse 1 ero coctasisrone. GakTopsl,
MIOJIO’KUTENBHO Y OTPULIATENBHO BIUSIOLINE HA
OpraHu3M 4YeJIOBEeKa.

BpCI[HLIC IPUBBIYKHA: TIOCICACTBUA U HpO(bI/IJ'IaKTI/IKa.

[TpoGiieMa TeXHOT€HHBIX BO3/JICHCTBHI Ha 3]I0POBbE
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YenoBeKa (JIEKTPOMarHUTHBIC MOJIs, OBITOBAs
XHUMHA, I/I36I:ITO‘-IHI>IC ITYMBI, paguanusa 1 T‘H.).
AnanTanus opraHuzMa 4enoBeka K (hakropam
OKPY’KaloIIeH cpefibl. 3alUTHBIE MEXAHU3MBI
OpraHu3Ma yeoBeKa.

310poBbE U pabOTOCTIOCOOHOCT.

HpakTnyeckne 3ausitus: Ne 31 Ne 32 Ne 33 Ne 34

60.IIpuHuMIE HOPMUPOBAHHS 310POBHE
cOeperatoriero noseaeHus. Pusnueckas akTHBHOCTh
U 3/10pOBBE.

['pyniet 310poBbsi. OCHOBBI 3aKaTMBAHUSI.
Buoxumudeckne acrekThl palliOHAIBLHOTO ITUTAHMS.
[IpaBuna 6e30macHOrO MUCIIOIB30BAHUS OBITOBBIX
nprOOPOB U TEXHUYECKHUX YCTPONUCTB

61.Onpenenenre CyTOUHOTO palliOHa MUTAHUS.

62.Co3ianrie MHAWBUIYAIBHOW MAMSITKH I10
OpraHu3aluK PAHOHAIBHON (HHU3HIECKON
AKTHBHOCTHU

63. Pemenue TeCTOBBIX 3aaHUM 110 TEME;
«TeopeTndeckue acreKThl YKOJIOTHUI)

OK 02
OK 04
OK 07

Pa3nea 5. buorexuoJiorus

Tema 5.1.
buorexHogorn
A1 B JKH3HH
KaxKa0ro

Conep:xkanue

TeopeaneCKoe oﬁyqelme:

64.buoTexHONIOrUs KaK HayKa U MPOU3BOJICTBO.
OcHOBHBIC HAIPABICHHUS COBPEMEHHOMN
onoTexHoNoruu. Metoasl 6MoTexXHOJIO0ruu. OOBEKTHI
OHMOTEXHOJIOTHU. DTHKA OMOTEXHOJIOTHYECKUX U
TEHETUYCCKUX DKCIIEPUMEHTOB.

[TpaBwita moncka u aHau3a OMOIKOJIOTUIECKOM
uH(pOpPMaIIUU U3 PA3TUYHBIX HICTOYHUKOB (HAayYyHas U
yueOHO -Hay4YHas JINTEPaTypa, CPeACTBA MACCOBOM
uH(popMmalnu, cetb UHTepHeT U apyrue)

IIpakTuyeckoe 3ansaTue: Ne 35

65. Aranu3 nH(OPMAIIUY O HAYYHBIX JOCTHKCHHSIX B
001acTi OMOTEXHOJIOTUH € UCTIOIb30BAHUEM
KUBOTHBIX, TPUMEHEHHE TIPOTYKTOB OMOTEXHOIOTHU
B )KM3HU Y€JIOBEKA, IIOMCK M aHAIN3 HHPOpMALUU U3
pa3IMYHBIX UCTOYHUKOB (Hay4YHast U y4eOHO-
Hay4Has JIUTepaTypa, CpeICTBA MACCOBOM
uH(popmanuu, cetb uTepHer u apyrue. Pabora B
rpymmnax: npeacTaBlieHNe pe3yIbTaToOB PEIICHHS
pOOJIEMBI.

OK 01
OK 02
OK 04

IIpomexyTouHas aTTecTanms (3K3aMeH)

14

Bcero:

144
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3. YCJOBUSA PEAVIM3ALIMA JUCIUITJIMHBI
3.1. Jna peanu3anuyd NOpOrpaMMbl JUCHMIUIMHBI JIOJDKHBI OBITH IPESYCMOTPEHBI
CIIEIYIOIINE CIEUAJIbHBIE IOMEIIECHUS !
Kabuner, ocHameHHbli B cOOTBETCTBUU ¢ 1. 6.1.2.1 oOpa3oBaTenbHON MPOrpaMMBbl 110
cnenuanbHocT 19.02.11 TexHosorus NpoyKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPbsI

3.2. UndopMmanuoHHOe o0ecrieyeHne peaaTu3auu NporpaMmbl

Jnst peanu3anuu mporpamMmbl  OMOIMOTEYHBIH (GOHA 00pa3oBaTEeIbHON OpraHU3aIUd
YKOMIUIEKTOBAH MMEeYaTHBIMU H/WIIM 3JIEKTPOHHBIMH 00pa30BaTeNbHBIMU U HH()OPMALIMOHHBIMU
pecypcamu, i obecriedeHns 00pa3oBaTeIbHOTO MpoIiecca.

3.2.1. OcHoBHEIE TEYaTHLIEC U3JAHUSA
[TeyaTHbIX W3JaHUN HET

3.2.2. OcHOBHBIE 3JIEKTPOHHbIE U3IAHUSI
1. Axwmenosa, T. U. buonorus: yuebHoe mocobue / T. . Axmenosa. - Mocksa: PI'YII, 2020. -
150 ¢ - ISBN  978-5-93916-859-5. -  Tekcr:  oamekrponnbii. -  URL:
https://znanium.com/catalog/product/1689573. -Pexum mocTyma: mo moaimcKe.
2. AmnppeeBa, T. A. buonorus: yue6Hoe mocobue / T.A. AuapeeBa. — Mocksa: PHOP :
NHOPA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Tekct: snexrponnsii. - URL:
https://znanium.com/catalog/product/1209230. — Pesxum 10CTyma: 0 MOAIUCKE.
2. 3axapos, B. b. buonorus : yae6uuk ans 10-11 kiaccoB 00mieo0pa3zoBaTeIbHBIX OpraHU3anuit
: OaszoBbiii ypoBenb / B. b. 3axapoB, H. U. PomanoBa, E. T. 3axapoBa; mon pea. E. A.
Kpukcynosa. - Mocksa : Pycckoe cinoBo - yueOHuk, 2021. - 352 c. (®I'OC. NnHOBanmoHHas
mkona) - ISBN 978-5-533-01425-0. - Tekcr : anexkrponnslii // 9BC "KoHcynbrant cryaenrta” :
[caitiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785533014250.html . - Pexum
JOCTYTIA : IO TMOATHCKE.

3.2.3. JlonoJiHUTE/IbHbIE HCTOYHHKH

1. IMpupona. — Mocksa : Hayka PAH, 1912. — . — Beixoaut exemecsuno. — ISSN 0032-874X. —
TeKCT : HenocpeaACTBEHHBIN.

2. YeoOnmmes, H. B. buonorus. CrpaBounuk / Ueosrmes H. B., I'yaukosa I'. C. , JIazapesa 1O. b.,
Jlapuna C. H. - Mocksa : [D0TAP-Menua, 2011. - 416 c. - ISBN 978-5-9704-1817-8. - Tekcr:
AJIEKTPOHHBIN // 9BC "KoncynbTant CTYyJICHTa»: [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970418178.html. -Pesxum mocTyma: 1o mOAMUCKe.
3. @enepanbHblii 3akoH «OO0 oxpaHe okpyxkawmed cpeas» oT 10.01.2002 Ne 7-®3, ¢
U3MEHEHUSIMHU U JOMOJHeHussMH: npuHAT ['ocynapcrBennoit ymoit 20 nexabps 2001 roma. —
Tekct: anekTpoHHbIN / KOHCYNBTAaHT IIIIOC: clipaBOYHAas MpaBoBast cucrema. — Mocksa, 1997. —
3ari. ¢ TUTYn. DKpaHa.

4. CoBpemMenHbIe ipodeccronambubie 0a3bl qanHbiX (IMOC OMI'AY-Moodle).

5. CrpaBounas IIpaBoBas Cucrema KoncynsrantlLitoc.

6. DNeKTPOHHO-OMOIMOTEYHAs CHCTEMa U3aTelIbCTBA «JIaHby.

7. DNeKTpOHHO-OMOIMOTEeYHAas cucTeMa «Znanium.comy.

8. DnexkTpoHHO-OMONMMOTEeYHAs crcTeMa «KOHCYIIBTaHT CTYICHTa.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIIUIIJIMHbI

Pe3ysabTarsl 00yyeHus

Kpurepun onenkn

MeToabl OLIEHKH

JucuMnIuHapHble pe3yJbTaThl:

- c(OpMHPOBATH 3HAHUSA O MECTE U POJIU OUOJIOTHH
B CHCTEME €CTECTBEHHBIX HayK, B (hOPMHPOBAHUU
COBPEMEHHOM  €CTECTBEHHOHAyYHOW  KapTHHbI
Mupa, 1B no3HaHnu 3aKOHOB IIPUPOJIbI U PEIICHUN
AKHU3HEHHO Ba)KHBIX COLMAJIBHO-3THYECKUX,
SKOHOMUYECKUX, IKOJIOTUYECKUX npoOem
YeJOBEYECTBA, a TaKKe B PEIICHUH BOIPOCOB
paLKMOHAIBLHOIO IIPUPOJIONIOJIB30BAHUS; B
(GOopMHpPOBaHMM  LEJIOCTHOTO  OTHOLIEHHS K
npupoze, OOLIECTBY, YEJOBEKY; O  BKIaJe
POCCUIMCKHX U 3apyOeKHBIX Y4YEHBIX-OMOJIOIOB B
pazBuTHE ouonoruy; (GyHKIIMOHAIbHOU
IPaMOTHOCTH YeJIOBEeKa Il PEelIeHUs KU3HEHHbIX
npobiem,

- YMCThb BJIAZICTb CHCTEMOI OMOJIOrHYECKHUX 3HaHHI>i,
KOTOpas BKIIFOYACT:

OCHOBOIIOJIATaloIINe OWOJIOTHYCCKUE TEPMHUHBI U
MOHATHUSA ( )KU3Hb, KJIETKA, TKaHb, OPTraH, OPTraHu3M,

BUJ,  TOMYJSALHUsA,  DKOCUCTEMa,  OHOIICHO3,
onocdepa; MeTaboIM3M, TOMEOCTa3, KICTOUYHBIN
UMMYHHUTET, OHoOcHUHTe3 Oenka, OHOMOIMMEpHI,
JTUCKPETHOCT, CaMOpPETYJISIIHS,
CaMOBOCITPOM3BEJICHHE, HACJEACTBEHHOCTD,
W3MEHUYUBOCTh, JHEPrO3aBHCHMOCTh, POCT U
pa3BUTHE);

buonornueckue teopum: kietouHas teopus T.
[[IBanna, M. IlIneinena, P. Bupxosa; KIOHaIbHO-

cenekTuBHOro wummyHutera II. DOpmux, W.N.
MeuHuKoOBa, XpOMOCOMHast TeopUs
HAaCJIEACTBEHHOCTH T. Moprana, 3aKOH

3aponpieBoro cxoxacresa K. bapa, sBomronronHas
teopuss Y. JlapBHHA, CHHTETHYECKAas TEOPHUS
IBOJIIOLIMM, Teopusi aHTponoreHeza Y. JlapBuHa;
teopus Ouoreonienoza B.H.Cykauéna; yuenus H.W.
BaBunoBa — o Ilentpax MHoOroob6pasuss u
MIPOMCXOXKACHUS KYJIbTYpHBIX pacteHuil, A.H.
CeBeprioBa — 0 MyTAX U HANPAaBIEHUSAX IBOJIIOLINH,
B.U. Bepnanckoro — o Ouocdepe; 3akoHbI (
eInHO00pa3usi MOTOMKOB IIE€PBOTO  IOKOJIEHHS,
pacuieTuIeHus IIPU3HAKOB, HE3aBUCUMOTO
HacJeA0BaHUs IIPU3HAKOB u HapyIICHUS
cuervieHuss reHoB T. Moprana; romMoOJIOrHYECKUX
pAlOB B HAcleACTBEHHOW wu3meHunBoctn H.U.
Basunosa, renetudeckoro pasHosecus k. Xapau

OLEeHKa  «OTJIHYHO». 3a
riryookoe u IIOJIHOE
OBJIJICHHE coJiep>KaHueM
yuyeOHOr0  Marepuaia, B
KOTOPOM oOyuaromuiics
OpUEHTHUPYETCS,

MOHSATUHHBIM anmnaparom,
aKIEHTOJIOTUYECKIM u
opdosnrueckum

MUHUMYMaMH, 332 YMCHHE
HaXxOMUTh M HCIIOJIb30BAThH
UH(pOPMAILIHIO.

Onenka «xopomoy». Ecmu
00yJaronuics MoJIHO OCBOMJI
yueOHBI MaTepHall, BIaJeeT

MOHSATUNHBIM arnmnaparom,
AKLIEHTOJOTUYECKUM u
ophornrIecKuM
MHUHUMYMAaMH,
OPUEHTUPYETCSA B U3YYEHHOM
Marepuaie, rPaMOTHO

n3jgara€t OTBET, HO B C€ro
(I)OpMC HUMCIOTCA OTIACIBHBIC
HECTOYHOCTH.

Ouenka
«Y/10BJIETBOPHTEIbHHO.
Ecin oOyyaromuiics
OoOHapy)XMBaeT 3HAHHUS U
MIOHMMaHWE  TI0JIOKEHHOTO
y4e0HOro MaTepuaa,
MOHSATHHHOTO armrmapara,
aKIEHTOJIOTUIECKOTO u
ophoanHrueckoro

MHWHUMYMOB, HO H3JIara€t HUX
HEIMOJIHO,
HEIOCJIEI0BATEIBHO,
JIOTIyCKAaeT HETOYHOCTH B
ONpEACIICHUN TOHATHI, HE
ymeer JIOKa3aTEJIbHO
000CHOBATh CBOM CYKJICHUS.

Ouenka
«HEY/10BJIETBOPHUTEIbHO.
Ecnmu oOydaromuiics umeer
pa3pO3HEHHBIE,
OecCHUCTeMHBIC 3HAHUS, HE
yMEeT BBIJCIATH TJABHOE U
BTOPOCTENIEHHOE, JIONYCKAeT
OIMOKW B  ONpEJIENIeHUU

—  YCTHBIE u
MUCbMEHHBIE
OIPOCHI Ha
TEOPETUYECKUX U
MPAKTUYECKUX

3aHATUAX (BXOJHBIC
U QpOHTAJIBHEIC);

—  CeMHHaphl,
MIPaKTUYECKHE
3aHATHS,

—  B3aWMHBIU
KOHTPOJIb npu
paboTre B mapax H
MaJIBIMU TPYIITIAMH;
—  CaMOKOHTPOJb
TEOPETUUECKHIX
3aHATUN U IPOBEpPKA
CaMOCTOSITETTbHOM
BHEAYJUTOPHOU
paboTHI;

—  HaOmroaeHue,
MHTEpIIpeTalUs
pe3yNnbTaToB u
SKCIIEpPTHAs OLIEHKA
JesITeNIbHOCTH
oOydaromuxcst  Ha
MPAKTUYECKUX U
TEOPETUYECKHUX
3aHATHUSAX;

- 10 3aBEpUICHUIO
Kypca IpOBOAMTCA
JK3aMeH B paMKax
IIPOMEKYTOUHON
aTTecTaluu
CTY/ICHTOB
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u B. BaiinGepra; 3apospimeBoro cxoactsa K. bapa,
OHMOreHeTHYECKOro 3akoHbl . I'ekkems, @.
Mironnepa); MIPUHIIMIIBI (4UCTOTBI ~ Tramer,
KOMIUIEMEHTApHOCTH); npaBuia (MuHuMyMma [O.
JIubuxa, HSKONOTMYECKOW  MUpAMHABI  YHCEN,
OuoMacchl M HEPTUHU); THUIOTE3bl (KOalepBaTHOM
AMN. Omnapuna, mnepBuuyHoro OymboHa JIXK.
Xonneitna, mukpocdep C. Dokca, pubozmma T.
Yek);

- chopMUPOBaTH YMEHUSI PACKPHIBATH COACPIKAHKEC
OCHOBOITOJIATAlOIIMX OHOJIOTHYECKUX TEOPHH U
TUIIOTE3: KJICTOYHOM, XPOMOCOMHOM,
MYTaIlMOHHOM, 9SBOJIIOIIMOHHON, IPOUCXOXKICHHUE
JKM3HU W YCIO0BEKA; BIIaJICHUE CUCTEMOM 3HAHMI 00
OCHOBHBIX ~ METOJAaX  HAyYHOrO  ITO3HAHWII,
HCIIOJIb3YCMBIX B 6I/IOHOI‘I/I‘-ICCKI/IX HCCICOOBAHUIX
KUBBIX OOBEKTOB M JKOCHCTEM (OIHMCaHME,
HU3MEpPEHHE, MIPOBE/ICHHE HaOJIIOICHU ),
CHOCO6aMI/I BBISBJICHUA W OLHCHKH AHTPOIIOICHHBIX
W3MEHEHUH B MPUPO/IE;

- chopmMupoBaTh yMEHUs pacKpbIBaTh
OCHOBOIIOJIATafoNIe OHOJOTHYECKHE 3aKOHBI U
3akoHomepHoctu (I'. Mennens, T. Moprana, H.U.
BaBunosa, 3. I'ekkens, ®. Mrwomiepa, K. bapa),
TPAaHMIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

- yMeTh BBIACNATh CYIIECTBEHHbIE MPU3HAKU:
CTPOEHHUS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB,
BHJIOB, OMOTEOIEHO30B, PKOCUCTEM U OHochepsl;
CTPOCHHSI OpPTaHOB U CHCTEM OpPraHOB pACTCHHIA,
KUBOTHBIX, YEJIOBEKa; MIPOIIECCOB
KHU3HEICATeNIbHOCTH, POTEKAIOIINX B OPraHU3Max
pacTeHuM, )KUBOTHBIX U YEJIOBEKA; OMOJIOTHYECKUX
mporeccoB: oOMeHa  BemiecTB  (MeTaboIM3M),
nH(OpMalLIUY U MPEBpAILEHUs SHEPTUH, OPOKEHMUS,
aBTOTPO(HOrO0 U TETEeTPO(HOTO TUIIOB MHUTAHMS,
(dboToCHHTE3a M XEMOCHHTE3a, MHTO3a, Meno03a,

ramMeToreHesa, IMOpHUOTeHesa,
MOCTAMOPHOHAIFHOTO  Pa3BHUTHUS, Pa3MHOXKCHHS,
WHIUBUIYAIBHOTO pa3BUTHUSA OpraHusma
(oHTOTEHE3a), B3aUMOJICHCTBUSI T€HOB, T€TEPO3MUCA;
NeCTBUS HCKYCCTBEHHOT'O o0opa,
CTaOMIIM3UPYIOIIETO, JIBIDKYIIIETO 71
pa3pbIBaIOILEro €CTECTBEHHOT'O oTbopa;
AIIONATPUIECKOTO " CHUMITaTPUIECKOTO
BUJ000pa30BaHUS;, BIUSHUSA  JBWXKYIIMX  CHII
SBOJIIOLIAA Ha reHooHA MTONYJISALINY;

MPUCTIOCOOJICHHOCTH ~ OPraHM3MOB K cpene
oOuTaHMsI, YepEeIOBaHUs HAMPABICHUNU SBOIOIUH;
KpPYroBOpOoTa BELIECTB M IIOTOKA DJHEPIUU B
JKOCHCTEMAX;

TOHSITHM,

HCKaXXacT nux

CMBICH,  OECHopsIoOuHO |

HEYBEPEHHO
MaTepHai.

nu3jgaract
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- [pUOOpPEeCTH OMBIT TNPUMEHEHHS] OCHOBHBIX
METOJIOB HAay4YHOTO NO3HAHUS, HCIOJIb3YEMBIX B
Ouonoruu: HAOMIOACHUS U OMNHCAHUA IKUBBIX
CUCTEM, MPOLIECCOB W SBJIECHUW; OpraHU3alud U
MpOBEJCHUSI  OWMOJIOTMYECKOTO  JKCIIEPUMEHTA,
BBIIBUOKEHUSI THUIIOTE3, BBISBIATh 3aBUCUMOCTH
MEXIYy HCCIeNyeMbIMU BEIMYMHAMHU, OOBACHATH
MOJIyYeHHBIE  pe3ylabTaThl W (OPMYIUPOBATH
BBIBOJl C HCIOJb30BAaHUEM HAyYHBIX IOHSITHUH,
TEOpPHU U 3aKOHOB;

- c(hopMUpPOBATh YMEHUS BBIICISATH CYIIECTBCHHBIC
NpU3HAKA  BUPYCOB, KJIETOK MPOKAPUOT U
AYKApPHOT; OJHOKJICTOYHBIX M MHOTOKIJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOT€OIICHO30B M 3KOCHCTEM;
0COOCHHOCTH TPOLIECCOB OOMEHa BEIIECTB U
MPEeBpAIICHUS] JHEPrUU B KIIETKE, (OTOCHHTE3A,
IUTACTUYECKOTO W 3HEPreTHYecKOro  OOMEHa,
XEMOCHHTE3a, MHUTO3a, Mei03a, OIUIOAOTBOPEHHS,
pa3BUTHS ¥ Pa3MHOXKCHUS, WHIUBHIYaTHLHOTO
pa3BuTUsl opraHu3ma (OHTOreHes3a), OOpbObI 3a

CYIIECTBOBAHUE, €CTECTBEHHOTO orbopa,
BU1000pa30BaHus, MPUCIIOCOOJICHHOCTH
OPraHM3MOB K cCpelae OOWTaHWs,  BIHSHUSA
KOMIIOHEHTOB IKOCHUCTEM, AHTPOITOTEHHBIX

H3MCHCHMI B DJKOCHCTEMaX CBOSM MECTHOCTH,
KpYrOBOpPOTa BEILLECTB M NPEBPAILECHUS] SHEPTHH B
ouocdepe;

- chopmupoBaTh YMEHUS MPUMEHSATH MOJyYEHHBIE
3HAHUSI JUIST 00BSICHEHUS OMOJIOTHYECKHUX
MIPOLIECCOB u SIBIICHUH, JUTS MPUHATHUSA
MIPAKTHYECKUX PEIICHUI B MIOBCEIHEBHOM JKHU3HU C
Lelnpl0  oOecrmedyeHUss  O€30IACHOCTH  CBOETO
37I0POBBSI M 3JI0POBBSl  OKPYXKAIOIIUX  JIFOJIEH,
COOMIOAICHHST 3JI0pPOBOTO 00pa3za >KM3HH, HOPM
rpaMOTHOTO MOBEICHUS B OKpYy>Karoleun
MPUPOAHON cpele; TMOHUMaHUE HEO0OXOIUMOCTU
HCIIOJIL30BaHUS NOCTHOKEHUN COBPEMEHHOM
OuoJ0TUM U OWMOTEXHOJOTUH IS PallOHATBHOTO
MPUPOJIOTIONB30BAHUS;  YMEHHE  HCIOJIb30BaTh
COOTBETCTBYIOIIME aPTyMEHTHI, OHUOJOTHUYECKYIO
TEXHOJIOTHI0O ¥ CHMBOJIUKY IS JIOKa3aTelIbCTBa
pOJACTBAa OPraHU3MOB pPa3HBIX CHUCTEMATHUYECKUX
TPYII; B3aWMOCBSI3M OPTaHU3MOB U CPEIbI
oOuTaHus; €JIMHCTBA YeJIOBCUCCKUX pac;
HEOOXOJUMOCTH  370pOBOTO  o0Opasza  JKH3HH,
COXPaHEHUS pa3HOOOpa3usi BHUJIOB U DIKOCHUCTEM,
KaKk YCJIOBHSl COCYIIECTBOBAHMSI TIPUPOIBI U
YeJIOBEUCCTBA;

- copMupoBaTh yMEHHUS peEIIaTh OHWOJOTHYECKHE
3a/lauyd, COCTaBJIATh TE€HOTHUIIMYECKHUE CXEMBI
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CKpEIMBAaHUS Ji1 DPa3HBbIX THUIIOB HACJIEIOBaHUS
MPU3HAKOB y OPraHU3MOB, COCTAaBJSTH CXEMBI
MepeHoca BELIECTB U DJHEPrMH B H3KOCHUCTEMAax
(memu TUTAaHWS, THIIEBBIE CETH), BBISBIATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXy
UCCIIETyeMbIMU ~ OMOJIOTUYECKHUMH  OOBEKTaMH,
mpoleccaMy W SIBICHUSMHU; JeNaThb BBIBOJABI U
MIPOTHO3bI Ha OCHOBaHUU MOJIYYeHHBIX
pE3yNbTaTOB;

- chopMupoBaTh YMEHHSI KPUTHYECKH OLICHHUBAThH
uH(popMali0  OHUOJIOTMYECKOTO  COJIEPKaHUs;
BKJIIOYAIOLIYK0  IICEBJIOHAy4YHbIE  3HAHUSA U3
pa3IMYHbIX HCTOYHHUKOB (CpelCcTBa MacCOBOM
uHpOpMaLUY, HAYYHO-TIOMYJISIPHBIE MaTEpUaIIbI),

MHTEPIPETUPOBATH TUYECKHE aCIIEeKThI
COBPEMEHHBIX  HCCIEJOBaHMA B  OHOJIOTHH,
MenuLuHe,  OMOTEXHOJOTHMHM;  paccMaTpHUBaTh
ri00ajIbHbIE 9KOJIOTHYECKUE po0IIEMbI

COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOLIEHUIO K
HUM COOCTBEHHYIO IMO3ULUIO, YMEHHE OLIEHHBATh
STHUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEA0BAHUN
B o0sacTM OMOTEXHOJOTMM U TEHETHYECKHX
TEXHOJOTUN  (KJIOHHMPOBAHHWE,  HMCKYCCTBEHHOE
OIJIOZIOTBOPEHHE,  HAlpaBlIeHHOE  HM3MEHEHHUE
reHOMAa M CO3/IJaHUE TPAHCTEHHBIX OPraHU3MOB);

- C(l)OpMI/IpOBaTb YMCHHA CO3aBaThb COOCTBEHHEIE
IMUCbMCHHBIC W YCTHBIC COO6HICHI/I$I Ha OCHOBEC
OHOJIOrHYeCKOM I/IH(I)OpMaI_II/II/I H3 HCCKOJIbKHX
HCTOYHHUKOB, I'paMOTHO HCIIOJIb30BATh IMOHSTHBIN
arrapar 6I/IOJ'IOFI/II/I;

- YMEHHUE BBIJIBUraThb TUIIOTE3bl, IMPOBEPATH HUX
HKCHEPUMEHTAIBHBIMU CPEACTBaMH, (POpPMYyIUpys
LeJIb MCCIIEOBAHUS, aHAM3UPOBATh IOIY4YEHHBIE
pe3yJbTaThl U 1€7aTh BBIBOBI;

- IIPUHUMATh y4acTue B Hay4HO-
UCCIeIOBATeNbCKONM  paboTe 1o  OHOJOTHH,
DKOJIOTUM W MEIUIIMHE, TPOBOJAUMONW Ha 0aze
IIKOJIHBIX ~HAYYHBIX OOMIECTB W  MYOJIUYHO
MMpEaACTaBIATH IMMOJIYYCHHBIC PE3YIbTAThL Ha
Y4EHUYECKUX KOH(EPEHIUIX Pa3HOTO YPOBHS;

- copMuUpOBaTh YMEHMSI KPUTHUECKU OLICHUBATh
uHpopMalMi0  OMOJOTMYECKOTO  COJIEpXKaHMA,
BKJIIOYAIOLYI0  [ICEBJIOHAYYHbIE  3HAHUS U3
pa3IMYHBIX HCTOYHHUKOB (CpEeICcTBa MacCOBOM
nH(pOpMallUY, HAYYHO-TIOMYJISIPHBIE MaTepHalbl);
UHTEPIPETUPOBATH ATHUYECKHE aCTIEKTBI
COBpPEMEHHBIX  HCCIEIOBaHUNW B  OWOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;

- HHTCPIPECTUPOBATD 3THHUYECKHEC ACIICKTHI
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COBPEMEHHBIX  HCCIEIOBaHMM B  OHonOruwy,
MeIuIUHEe,  OMOTEXHOJIOTHUH;  paccMaTpHUBaTh
rio0ajbHble HKOJIOTHUECKUE po0IeMbl
COBPEMEHHOCTH, (DOPMHUPOBATh MO OTHOLICHUIO K
HUM COOCTBEHHYIO IO3UIUIO, YMEHUE OLICHUBATh
STHUYECKHUE aCIEKThl COBPEMEHHBIX MCCIIEAOBAHUN
B o0macty OHOTEXHOJOTMM U TE€HEeTHMYECKUX
TEXHOJOTUN  (KJIOHHPOBAHHE,  HMCKYCCTBEHHOE
OIJIOZIOTBOPEHME,  HAlpaBJIEHHOE  HM3MEHEHUE
reHOMAa M CO3/IJaHUE TPAHCTEHHBIX OPraHU3MOB);

- chopMuUpOBaTh YMEHHUSI CO3[aBaTh COOCTBEHHBIE
MMMCbMEHHBIC W YCTHBIE COOOIIECHUS HA OCHOBE
Oouonornuyeckod  MHGOpPMAIMU M3 HECKOJBKHX
HMCTOYHHUKOB, rpaMOTHO HCII0JIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHHI

- chopMUpPOBaTh YMEHHUS CO3JaBaTh COOCTBEHHBIC
MMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
Oumosyorudeckoil WHQPOPMAIUU M3  HECKOJBKHUX
HUCTOYHUKOB, IrPaMOTHO HCII0JIb30BATh
MTOHSATUHHBIN anmapat OHOJIOTHH;

- YMCTb BbIJIBUI'aTb THUIOTE3bI, IIPOBEPATL HUX
OKCIICPUMCHTAJIbBHBIMH CpPCACTBAMU, (1)OpMy.]'II/Ipy5{
oCJIb MCCICAOBAHUA, aHAJIU3UPOBATH IOJTYYCHHBIC
PE3YIbTAThI U JACJIaTh BBIBOJBI;

- [IPUHUMATh y4acTHhe B Hay4HO-
UCCIIIOBATEIbCKOW ~ paboTe 1Mo  OWOJIOTHH.
9KOJIOTUM MEJUIIMHE, TMPOBOAUMON Ha 0aze
IIKOJBHBIX ~HAyYHBIX OOIIECTB W  MyOJIUYHO
MMpEaACTaBIATH IMMOJIYYCHHBIC PE3YIbTAThL Ha
Y4EHUYECKUX KOH(EPEHIIUSIX Pa3HOTO YPOBHS;

- BJIQJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOIAaX
Hay4HOT'O IMO3HAHUS, HCIIOJIb3YEMBIX B
OMOJIOTHYECKUX HMCCIICIO0BAHUS KUBBIX OOBEKTOB U
JKOCHCTeM (OmucaHWe, W3MEpeHHe, MPOBEACHUE
Ha0Mr0/IeHUH); croco0aMu BBIICICHUS] U OIEHKH
AQHTPOIIOI€HHBIX U3MEHEHUI B IPUPOJE;

- yMETh BBISIBJIATH OTIUYHTEIbHBIC IPU3HAKH
KHUBBIX CHCTEM, B TOM 4YHCIIe TPHOOB, PaCTCHHIA,
KUBOTHBIX U YEJIOBEKA; IPUCIIOCOOICHHOCTh BUIOB
K cpene oOuTaHusl, a0MOTHYECKUX M OMOTHYECKHUX
KOMIIOHEHTOB DKOCHCTEM, B3aUMOCBSI3EH
OpraHM3MOB B COOOINECTBAaX, aHTPOIMOTEHHBIX
N3MEHEHNH B DKOCHCTEMaX CBOEH MECTHOCTH,

- yYMeTb BBIJICNATh CYLIECTBEHHBbIE MPU3HAKU
OMOJIOTMYECKHX TMPOILIECCOB: OOMeHa BemecTB (
MeTaboaM3M), HUHPOPMALUMU U  HPEBpALCHUS
SHEPTHH, Opo’KeHus, aBTOTPO(HOIO 51
reTepoTpopHOro THUIIOB NMUTAHMS, (POTOCHHTE3A U
XEMOCHHTE3a, MHTO3a, MeHo3a, TraMeToreHesa,
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AMOpHOreHe3a, TMOCTIMOPHOHAIIBHOTO Pa3BUTHS,
Pa3MHOKCHU, HHIAWBUAYAJIBLHOT'O Pa3sBUTUA
opranu3ma (OHTOreHe3a), B3aUMOJICHCTBUS TEHOB,
reTepo3uca; JEHCTBUH WMCKYCCTBEHHOTO OTOOpa,
CTaOMIIM3UPYIOLIETO, ABMXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO  00opa,  aUIONaTpPUUYECKOTO U
CUMIIATPUYECKOTO0  BUA000pa30BaHUS;  BIUSHUS
ABUIXKYIIUX CHUJ1 3BOJHOINN Ha FCHO(I)OHH
MOMYJISILIUK;, TPUCIIOCOOJIEHHOCTH OPTraHU3MOB K
cpene oOuTaHus, 4YepeNOBaHMS  HAIpPABICHUI
HBOJIIOLIMM; KPYroBOpOTa  BEUIECTB U IOTOKA
SHEPTUU B SKOCHUCTEMAX;

OO01mue pe3yJbrarhbl:

B yacTu Tpy10BOro BoCIUTAHMS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE [IEHHOCTH
MacTepcTBa TPYI0JIIO0HE;

- TOTOBHOCTh K aKTUBHOM JIEATETLHOCTH
TEXHOJIOTMYECKON U COLMAIBHON HAITPABJICHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, TUIAHUPOBAThH U
CaMOCTOSATEIILHO BBITIOJIHATH TAKYIO €SI TEIIbHOCTD;
- HHTEPEC K pa3IMUYHbIM chepam
npodecCHOHATLHOM JIeATEIIBHOCTH,

OBnaneHnue yHUBEpPCAIbHBIMHU Y4€OHBIMU
MMO3HABATEILHBIMU JIEHCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE e CTBUS:

- CAaMOCTOATENBHO (POPMYITUPOBATH U
aKTyaJlu3UpOoBaTh NMPoOJIEMYy, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK WU
OCHOBaHMS JJII CPAaBHEHMUSI, KJIacCU(PUKAIIIU 1
0000IICHHS;

- OTIPEACIIATH 1NN AeATENHHOCTH, 3a/1aBaTh
rapameTpbl U KpUTEPUU JTOCTUKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTH KOPPEKTHBBI B I€ITEIILHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB LENSIM, OLICHUBATh
PHUCKH TOCTEACTBUMN JAESTEIHHOCTH,

- pa3BUBATh KPEATUBHOE MBILUIEHUE MIPHU PEIICHUN
KU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HCCIeN0BATENbCKUE eiCTBUS:

- BJIaJIETh HaBBIKAMH y4eOHO-UCCIIEIOBATENHCKON 1
MIPOEKTHOM €ATEeIbHOCTH, HABBIKAMH pa3pelICHUs
npo0em;

- BBISIBJISITh IPUYUHHO-CJIEICTBEHHBIE CBSI3U U
aKTyaJIM3UPOBATh 33/1a4y, BBIJBUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh apTyYMEHTHI JJIst
JIOKa3aTesIbCTBa CBOMX YTBEPKJICHUM, 3a/1aBaTh
rnapameTpbl U KpUTEPUU PELLICHNUS;

- AaHAJIM3UPOBATH MOJTYUYEHHBIE B XOJI€ PEIICHUS
3a/1a4 pe3yJbTaThl, KPUTUUECKU OLIEHUBATh UX
JIOCTOBEPHOCTH, TIPOTHO3UPOBATH N3MEHECHHE B

OneHKka  «OTJIHYHO». 3a
riryookoe u IIOJIHOE
OBJIJICHHE coJiep>KaHueM
yuyeOHOro  Martepuaia, B
KOTOPOM oOyuaromuiics
OpPUEHTHUPYETCH,
MTOHATHIHBIM anmaparom,
AKIIEHTOJIOTUYECKUM "
opdosnrueckum
MUHAMYMaMH, 33 YMCHHE
HaXxOMUTh M HCIIOJIB30BAThH
UH(OPMAIIHIO.

Onenka «xopomoy». Ecmu
00yJarouuics MoJIHO OCBOMII
yueOHBId MaTepHall, BiajeeT
MMOHSTUNHBIM anmnaparom,
AKIIEHTOJIOTUYECKUM u
ophosnrIecKuM
MUHUMYMaMH,
OPUEHTHUPYETCS B W3YUCHHOM
Marepuarie, IrPaMOTHO
W3JIaraeT OTBET, HO B €ro
¢dopme uMerTCA OTAETIbHbIE
HETOYHOCTH.

Orenka
«Y/10BJICTBOPHUTEIbHO.
Ecnu oOyuarouiics
OoOHapy>KUBaeT 3HaHUSI U
MOHWMAaHWE  TIOJIOKEHHOTO
y4eOHOT0 Mmarepuana,
MOHSITUHHOTO anmapara,
aKIEHTOJIOTUYECKOT O u
ophosnHrueckoro

MUHUMYMOB, HO M3JIaraeTr ux
HEIIOJIHO,
HEIOoCJIeI0BaTEeILHO,
JOTMyCKaeT HETOYHOCTH B
ONpENICJICHUN TOHATHM, He
yMmeeT JIOKa3aTeJIbHO

- TECTUPOBAHHUE;
-BBIIIOJTHCHUC
KOHTPOJIBHBIX paboT
10 TEMaM IPEAMETa;
- pelleHue 3a/1a4;
- OIpoc
WH/IMBU/1yaIbHBIM
3aJaHUSIM;

- HPaKTUYECKHE
paboThI (omenka
pe3yIbTaTOB
BBITIOJIHCHU A
HPaKTUYECKHUX
pabor)
-[IPOMEXKYTOYHAsI
aTTecTallMs:
IK3aMeH

1o
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HOBBIX YCJIOBHUSX;

- YMETh EePEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00JacTel;

- BBIJIBUTATh HOBBIC UJICH, TIPEAJIaraTh
OpPUTHHAJIbHBIE TTOJIXO/IbI U PELICHHUS;

- cI0cOOHOCTh MX UCIIOJIB30BaHUS B
MO3HABATENIBHON U COLMAILHOM MPaKTUKE

B 00/1acTH HEHHOCTH NMO3HAHHUSA:

- chopMHpPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MPAKTUKU,
OCHOBAHHOTO Ha JIAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUDE;

- COBEPILIEHCTBOBAHKE SA3BIKOBOM M YNTATEILCKON
KYJIBTYPBI KaK CPEJCTBA B3aMMOICHCTBHS MEXKILY
JOABMH U TIO3HAHHS MUDA;

- OCO3HAHHE LIEHHOCTU HAyYHOU JNEesTENbHOCTH,
TOTOBHOCTB OCYILIECTBIISITH IPOCKTHYIO U
UCCIIEIOBATENBCKYIO ACSITEIbHOCTD
WH/IMBUYAIBHO U B TPYIIIIE;

OgByajeHne yHHBepPCAJIbHBIMH Y4¢OHBIMH
NMO3HABATEJILHBIMH AeiiCTBUSIMH:

B) paboTta ¢ uHdopMaIueii;

- BJIaJIETh HaBBIKAMH MOJTyYeHHUS WHPOPMALIUU U3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISTH MOUCK, aHAIIN3, CHCTEMATHU3aLNI0 U
UHTEPIPETANIO UHPOPMALIUK Pa3IMYHbIX BUIOB U
dhopm npecTaBIeHNus;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (popMarax ¢
y4eTOM Ha3zHaueHHsI HH(OPMAIINU U [IETEBOH
ayJAMTOpPUH, BEIOUpast ONTUMANBHYIO (opMy
MIPEICTaBIICHNS U BU3yaIH3alllu;

- OLICHUBATh JIOCTOBEPHOCTh, IETUTUMHOCTb
nHpOpMAIINH, €€ COOTBETCTBHE MTPABOBBIM U
MOpaJIbHO- STHUYECKUM HOPMaM;

- UCTIOJIH30BATh CPEACTBA HHPOPMAITMOHHBIX
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B pelIeHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX H
OpraHU3aIMOHHBIX 33]a4 C COOII0IEHUEM
TpeOOBaHUM IPrOHOMHUKHU, TEXHUKN O€30MIaCHOCTH,
TMTHEHBI, pecypcocOepeXeHus, IPaBOBbIX U
STHHYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0E30IMacHOCTH;

- BJIaJIETh HABBIKAMH PACTIO3HABAHHS U 3AIIUTHI
uHpopmanuu, UHHOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH;

- TOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOSITETLHOCTH M CaMOOTIPEIEIICHUIO;

- OBJIaJICHUE HaBbIKAMH Y4eOHO-

000CHOBAThH CBOU CYXKJICHHSI.

OnecHka
«HEY/10BJIETBOPHUTEIbHO.
Eciu oOyuaromuiics umeer
pa3pO3HECHHBIE,
OccCUCTEMHBIC 3HAHUS, HE
yMEET BBIICIATH TJIaBHOE M
BTOPOCTEIICHHOE, JIOMyCKaeT
OomMOKH B  ONpEICICHUHN
MOHSTHUM, HCKa)XaeT Hux
CMBIC]I, OEeCHopsioyHO |
HEYBEPEHHO u3JjiaracT
Marepua.
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HCCIIEIOBATENILCKOW, MPOEKTHON U COIMAIbHOM
NESITENIbHOCTH;

OBjaieHHe YHUBEpPCAJIbHBIMU
KOMMYHUKATUBHBIMHU /Ie/iCTBUSIMH:

0) coBMeCTHasl 1esITeJIbHOCTh:

- IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA
KOMaHJAHOW ¥ UHJIMBUyaIbHOU paboThI;

- IPUHUMATD 1I€JIM COBMECTHOM JIEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JEHUCTBUS 1O
€€ JOCTIXKECHHUIO: COCTABIIATh IIJIaH ACHCTBUM,
pacnpenenaTh pojid ¢ y4eTOM MHEHUM YYaCTHUKOB
00CYX1aTh pe3yabTaThl COBECTHOU pabOTHI,

- KOOPJIMHUPOBATH U BBINOJIHATH PaboTy B
YCIIOBUSIX PEalbHOI0, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIIATH TIO3UTUBHOE CTPATETUUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYALMSIX, IPOSBIATh
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITMATUBHBIM
Ogi1aieHHe YHMBEPCAJIbLHBIMHU PeryisiTHBHBIMH
JeHCTBUSIMU.

') IPUHATHE ce0s1 M APYTUX JIIojeii:

- IPUHUMATh MOTUBBI U aPT'YMEHTHI IPYTUX JIFOAEH
IIPU aHAJIU3€ PE3Yy/IbTATOB AESTEIbHOCTH;

- IPU3HABATh CBOE MIPaBO U MPABO APYIUX JIIOEH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MUD C
MO3ULUH JIPYrOro 4ejioBeKa

B o01acTH 3K0/10rH4€CKOT0 BOCIIUTAHMSA

- ¢(OpMHUPOBATH HIKOJIOTUIECKOH KYIbTYPHI,
[MOHUMAaHHUE BIMSHUS COLUATIBbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHON U
COLIMAJILHOW Cpefibl, 0CO3HAHUS II100aJIbHOT0
XapakTepa 3KOJOTHYECKUX MPobieM;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE ICHCTBUN B
OKpPY’KaIoIlIEeH Cpezie Ha OCHOBE 3HAHUS Leei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA; AKTHBHOE
HENpUATHE JEUCTBUN, TPUHOCAIIUX BPEX
OKpY>Karollen cpere;

- YMEHHE NPOTHO3UPOBATH HEOIATONPUSITHBIE
9KOJIOTMYECKHE NOCIEACTBHSI IPEATIPUHUMAEMBIX
NENUCTBHN, TPEAOTBPAILAs UX;

- pacuIMpeHHE OIbITa ACSATENbHOCTH
HKOJIOTMUYECKOI HaNpaBIEHHOCTH;

- OBJIaJICHHE HaBBIKAaMH y4eOHO-
HCCIIEIOBATENIBCKOW, MPOEKTHON U COIMATIbHOU
JESTENBHOCTH
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|. OBIIME INTOJIOKEHUSA

1. ®onx omeHounbix cpeactB (manee — DPOC) mpegHazHauyeH I KOHTPOJSA W OILICHKH
00pa3oBaTeNbHBIX TOCTIKCHUH 00y4Yaromuxcs, OCBOUBIIKUX Tporpammy aucrurinasl OO/L. 10
buonorus

2. @©OC BKIIOYAET OILCHOYHBbIE MAaTEpUaabl ISl TPOBEACHHUS TEKYIIEr0o KOHTPOJIS U
MIPOMEXKYTOUHOM aTTecTalu B popme 3K3aMeHa.

3. ®OC mo3BOJSICT OIGHWBATh 3HAHWSA, YMCHUS, HampaBiCHHbIE Ha (HOpMUpOBaHUE
KOMIIETECHIINH.

4. ®OC pa3paboTaH Ha OCHOBAHWU TIOJIOKEHUI OCHOBHOW 00pa3oBaTENIbHOM MPOrpaMMbI IO
cnenuaibHocTd  19.02.11 TexHomoruss NPOAYKTOB TUTAHUS U3 PACTUTEIBHOIO ChIPbA
gucuunnuael OO/, 10 buonorus.

5. @OC siBasieTcst 00s13aTeNbHBIM 000COOJIEHHBIM MPUIIOKEHHEM K pabodeil mporpamme.



Il. O KUJAEMBIE PE3YJIBTATHI U3YUEHUSA

Pe3yabTarnl 00y4yeHus

(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

Ioka3aTresiu oneHKH 00pa3oBaTEIbLHbIX
pe3yabTaToB

JlucHMILUIMHAPHBIE Pe3yJbTAThI

- chopmupoBaTh 3HAHUS O MECTE H POJHU
OHMOJIOTUM B CHUCTEME €CTECTBEHHBIX HayK, B
dbopMupoBaHUH COBpPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI Mupa, B
MO3HAHUKM 3aKOHOB TMIPUPOJABI M PEIICHUU
KMU3HEHHO BaXKHBIX COIMAJIbHO-3TUYCCKHUX,
OKOHOMHUYECKUX, IKOJOTHYECKHX TMPodIemM
YeJIOBEUECTBA, & TAKXKE B PEIICHHH BOIPOCOB
pPAIlMOHATILHOTO  MPUPOAOIOJIE30BAHUS, B
(GOpMHPOBAaHUU [EJIOCTHOTO OTHOIICHHUS K
npupojie, OOIIECTBY, 4YENOBEKY; O BKJale
POCCHIICKHX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB
B pa3BuTHEC Owonoruu; (QyHKIHOHAIBHON
IrPaMOTHOCTH  4YEJIOBEKa Ui PEUICHHUS
YKU3HEHHBIX TTPOOJIEM,

- YMETb BIIaJIETh CUCTEMOH OHOJOTrMYEeCcKuX
3HAHUM, KOTOpast BKJIIOYAET:

OCHOBOIIOJararomue OMOJOrHYECKHE TCPMUHBI
U IIOHATHUA ( JKU3Hb, KJICTKA, TKaHb, OpraH,

OpraHu3M, BHUJ, TMONYJISIIHS, SKOCHCTEMA,
OMOIICHO3, ounocdepa; MeTab0JIU3M,
roMeocTas, KJICTOYHBIH UMMYHHUTET,
OnocuHTE3 Oenka, OMOnoIMMEDHI,
JCKPETHOCTb, caMoperyJsiuus,
CaMOBOCIIPOM3BE/ICHUE,  HACIIEICTBEHHOCTD,

W3MEHUYUBOCTb, 3HEPrO3aBUCUMOCTb, POCT U
pa3BUTHE);

buonorunyeckue TCOpHUU: KIICTOYHASA TCOPUA T.

[[lBanna, M. Ilneiinena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOIrO  MMMyHuTera II.
Opmux, WN.M. MeunukoBa, XpoMOCOMHas
TEOpHs HaciaeACTBEHHOCTH T. MopraHa, 3aKkoH
3apOJBILIEBOIO CXOJICTBA K. bapa,
IBOJIIOLIMOHHAs  Teopust Y. JapBuHa,
CUHTETUYECKAass TEOpUs DHBOJIIOLUU, TEOPUs
anTpornioreHeza Y.  JlapBuHa;  Teopus

6uoreoneno3a B.H.CykauéBa; yuenus H.U.
BaBunoBa — o LlenTpax MHoOroob6paszus u
NPOUCXOKACHUS KYJIBTYPHBIX pacteHuid, A.H.
CeBepioBa — O MNyTIX M HaIPaBICHUSAX
sBomtoru, B.M. BepHanckoro — o 6uocgepe;
3aKOHbI ( eIMHOOOpa3usi MOTOMKOB IEPBOTO

O1eHKa «OTIIMYHO». 32 IIIyOOKO€E U IIOJIHOE
OBJIaJICHUE COZIEP)KaHUEM yU4eOHOTO
MaTepHaia, B KOTOpOM 00ydaromuiics
OpPUEHTUPYETCSA, TOHATHHHBIM anapaToM,
aKI[EHTOJIOTUYECKUM U 0p(OodTUIeCKIM
MUHHUMYMAaMH, 32 YMEHHE HaXOIUTh U
UCIIOJIb30BaTh NH(POPMAITHIO.

Onenka «xopomo». Eciu obyuaromuiics
IIOJTHO OCBOMJI Y4eOHBIN MaTepual, BlajaeeT
HNOHATUIHBIM aIlnapaToM, aKIIEHTOJIOTHUECKUM
U OpPO’NMYECKUM MUHUMYMaMH,
OpPUEHTHPYETCS B U3yUYEHHOM MaTepuaie,
rpaMOTHO U3J1araeT OTBET, HO B €ro Gopme
UMEIOTCS OTJICNIbHBIC HETOUHOCTH.

O1eHKa «y/10BJI€TBOPUTEIbHO». Ecin
oOyuaromuiicss 0OHapyKUBAET 3HAHUS U
[IOHMMaHHE MOJIOKEHHOTO Y4eOHOro
MmaTepHala, IOHATUIHHOIO anmnapara,
aKI[EHTOJIOTHYECKOT0 U Op(O3MUIECKOrO
MUHHMYMOB, HO M3JIaraeT UX HEToJHO,
HETIOCJIeZI0BATENFHO, JOYCKAaeT HETOYHOCTH B
OIIPE/ICTICHUY NTOHATUH, HE YMEET
JI0Ka3aTe’IbHO 00OCHOBATH CBOM CY)KICHHUS.

OneHka «Heya0BJIeTBOPUTeaIbHO». Eciin
oOyyaromuiicss IMeeT pa3po3HEHHBbIE,
OeccucTeMHbIE 3HaHMsI, HE YMEET BBIJEIATh
IJIABHOE U BTOPOCTENIEHHOE, IOIYCKAET
OLIMOKH B ONpE/IeNIeHUH MOHATUH, HCKaXKaeT
UX CMBICII, OECIIOPSAA0YHO U HEYBEPEHHO
u3JIaraeT MaTepuail.




MOKOJICHUS, pacIlenieHus MPU3HAKOB,
HE3aBUCUMOI'O HAacCJICIOBAHUS TPU3HAKOB U
HapylieHus cuervienuss reHoB T. Moprana,
TOMOJIOTUYECKUX PSJOB B HACIEICTBEHHOM
W3MEHYHUBOCTH H.. Basuiiona,
reHeTu4ecKoro pasHoBecus k. Xapau u B.
Baitn6epra; 3apozsimeBoro cxojactsa K. bapa,
onoreHeTH4ecKoro 3akoHbl O. I'ekkens, D.
Mrosiepa); mpUHIMIBL  (YUCTOTHI  TaMeT,
KOMIUIEMEHTApHOCTH); IpaBwia (MUHUMYyMa
0. JIubuxa, SKOJOTUYECKOW IMMHPAMHJIBI
qrcen, OMOMAcChl W JHEPIHH);  THUIIOTE3bI
(koanepBaTHOM A.M. OmnapuHa, NEPBUYHOTO
Oympona Jx. Xonmeiina, wmukpochep C.
®doxca, pudozuma T. Yek);

- chopMupoBaTh ~ YMEHHS  pacKpbIBaTh
coJlepiKaHue OCHOBOIIOJIAraroUInX
OMOJIOrNYECKUX TEOpUI 51 TUIIOTE3!
KJIETOYHOM, XPOMOCOMHOHM, MYTallHOHHOH,
HBOJIFOLIMOHHOW, MPOUCXOXKIACHUE KHU3ZHU U
4eJOBEKa; BIIAJICHUE CHUCTEMOW 3HaHUH 00
OCHOBHBIX METOJaX HAy4yHOro II03HaHUS,

UCTIOJIb3yEMBIX B OMOIOTHYECKUX
HUCCIICAOBaHUAX JKHUBBIX 00BEKTOB n
9KOCUCTEM (onmcanwue, U3MEpeHue,
npoBeneHue  HaOIroAeHUiN); criocobamu

BBISIBJICHUS M OLEHKM  aHTPOIOT€HHBIX
VW3MEHEHUH B MPUPOJE;

- chopMupoBaTh  YMEHHUS  paCKphIBATh
OCHOBOIIOJIATAIOIINE OMOJOTUYECKUE 3aKOHBI
u 3akoHoMepHocTH (I'. Mennens, T. MopraHna,
H.N. BaBuiosa, 3. I'ekkensi, . Mrosepa, K.
bapa), rpaHUIlbl UX TPUMEHUMOCTH K >KHUBBIM
cucTemam;

- YMETb BBIJEIATh CYIIECTBEHHBIE MPU3HAKU:
CTPOEHHUSI BHUPYCOB, KIETOK IPOKApHOT U
DYKapHoT; OZTHOKJIETOYHBIX 51
MHOTOKJIETOYHBIX OpraHU3MOB, BUJIOB,
OMOreoLeH030B, S3KOCUCTEM U Ouocdepsl;
CTPOCHUSI OpraHOB U CHUCTEM OpraHOB
pacTeHui, >KMBOTHBIX, YEJIOBEKA; IMPOIIECCOB

KHU3HCOACATCIIbHOCTH, MMPOTCKAOIIUX B
opraHu3max paCTeHHﬁ, JKHNBOTHBIX n
YCJIOBCKA, OMOJIOTHYECKUX MponecCoB:

oOMeHa BemiecTB (MeTabosnu3M), HHGOpMauu
U TpeBpalleHHus  dHEepruu,  OpoXKeHHH,
aBTOTPOHOrO U  TreTeTpoHOro  TUIIOB
nuTaHus, (OTOCHMHTE3a U  XEMOCHHTE3a,
MHTO3a, Meno3a, raMeToreHesa,
IMOpHOreHesa, HOCTAMOPHOHAIBHOTO
pa3BUTHS, Pa3sMHOXKCHUsS, WHIUBUAYAILHOTO




pa3BUTHS opraHusMa (oHTOTCHE3A),
B3aMMOJICVCTBUSI TEHOB, TE€TEPO3UCA; ACHUCTBUSA
HCKYCCTBEHHOT'O 000pa, CTaOUIU3UPYIOLIETO,
JBIDKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO
ot0opa; aJJIONAaTPUYECKOTO u
CHUMITATPUYECKOTO BHJ1000pa30BaHMS;
BIUSHUS JIBIDKYIIUX CHJI DBOJIIOLIMM  Ha
reHo(oH T TOMYINSALUU; MPUCTIOCOOTICHHOCTH
OpPraHU3MOB K Cpelle OOMTaHUs, YepelOBaHUs
HaIpaBJICHUN ABOJIIOIUY; KpYyroBOpoTa
BEIIECTB U MMOTOKA SHEPTUHU B IKOCHUCTEMAX;

- TpUOOPECTH OMBIT NMPUMEHEHUS OCHOBHBIX
METOJI0B HAay4YHOI'O IO3HAHUsA, UCIIOJIb3yEMbIX
B OMOJIOTHH: HAOIIONEHUS ¥ OTMCAHUS )KUBBIX
CUCTEM, IIPOLIECCOB U SIBJICHMUM; OpraHu3aluu

u IIPOBEJICHUS OMOJIOTUYECKOTO
9KCIIEPHMEHTA, BBIJIBIKCHHS THUIIOTE3,
BBIABJIATD 3aBUCHUMOCTH MCXKAY

UCCIIEyeMbIMH  BEIMYMHAMHU,  OOBSCHATH
MOJTyYEHHBIC PE3yJabTaThl M (POPMYITHPOBATH
BBIBOJABl C  HCHOJB30BAHMEM  HAYYHBIX
MOHATHUH, TEOPUM U 3aKOHOB;

- copMHpOBaThH yYMEHUS BBIJIENIATh
CYILIECTBEHHbIE IPU3HAKH BUPYCOB, KIETOK
IPOKAapUOT M 3YKapuOT; OJHOKJIETOYHBIX M
MHOTOKJIETOYHbIX OpraHu3MOB, BU/JIOB,
OMOreoleHO030B U 3KOCHCTEM; OCOOEHHOCTH
IIPOLIECCOB OOMEHA BEIECTB M NPEBPALICHUS

OHEPIuun B KIICTKC, (1)OTO CHHTC34a,
MJIAaCTHYCCKOTO M JSHCEPreTHUYCCKOIro 06MCHa,
XCMOCHHTE34a, MUTO34a, Meﬁ03a,

OIIJIOJIOTBOPEHHUSI, PAa3BUTUSI U Pa3MHOXKECHHS,
WHIMBHyaIbHOTO  Pa3BUTUS  OpraHu3Ma
(oHTOreHe3a), OOpbOBI 3a CyIECTBOBaHUE,
€CTeCTBEHHOT0 0TOOpa, BHJI000pa30BaHMA,
HOpUCHOCOOJIEHHOCTH OPraHu3MOB K cpelie
06I/ITaHI/I$[, BIIUSHHUA KOMIIOHEHTOB 3KOCHUCTEM,
AQHTPOTIOTEHHBIX HM3MEHEHUH B 3KOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB U
IpeBpalleHus YHepruu B ouocdepe;

- chopMHUpOBaTH yMEHUS MIPUMEHSATH
MONyYeHHbIE  3HAHUS  JUIS  OOBSCHEHHS
OMOJIOTHYECKUX TPOIIECCOB W SBJICHHM, IS
NPUHATUSA ~ MPAKTUYECKUX  pPEIIeHUd B
MMOBCEIHEBHOM JKH3HU C IEIbI0 00eCIeUeHus
0€30MacCHOCTH CBOETO 3[0POBBS U 370POBBS
OKPY>KaIOIIHX JIFOJIeH, COOTIOIEHUS 37J0POBOTO
o0Opa3a XKHU3HH, HOPM TPaAMOTHOTO TMOBEICHHS
B OKpYyKaroleun MPUPOAHOMN cpene;
MMOHMMaHUE HEOOXOIMMOCTH HCIOJIB30BAHUS
JOCTYDKCHU ~ COBPEMEHHOW OHWOJOTHH U




OMOTEXHOJIOTHH JUIST paIMoOHAIBHOTO
MPUPOJONOIB30BAHMS; YMEHUE HCIOJIb30BaTh
COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTMYECKYI0O TEXHOJIOTHI0O W CUMBOJHKY
JUISL  JIOKa3aTebCTBA POJCTBA OPraHU3MOB
Pa3HbIX CHCTEMAaTHYCCKHX TPy,
B3aUMOCBSI3M OPTaHU3MOB U Cpelbl OOUTAHMS;
€JIMHCTBA YEJIOBEUECKUX pac; HEOOXOIUMOCTH
3I0pOBOr0  oOpa3a  KU3HH, COXPaHCHHS
pa3HOOOpa3usi BUJOB M OSKOCHUCTEM, Kak
YCIIOBHSL  COCYIIIECTBOBAHMS  INPUPOILI U
YeJI0BEYECTBA;

- chopMupoBath yMEHUs pemarb
Ouojoruueckue 3aJauu, COCTaBJISITh
TEHOTUIIMYECKUE CXEMbl CKpPEUIMBAaHUS IS
pa3HBIX THUIIOB HACJIEIOBAHUSI TPU3HAKOB Y
OpraHMU3MOB, COCTaBJSITb CXEMbI IEepeHoca
BEIIECTB M DHEPrUU B SKOcHUCTeMax (Ienu
NUTaHWsS,  THIIEBBIE  CETH),  BBIABIATH
MPUYUHHO-CIICACTBEHHBIE  CBA3M  MEXKIY
UCCIIETyeMbIMH OMOJIOTHYECKUMH 00BEKTaMH,
MPOLIECCAMH U SIBJICHUSIMU; JI€TIaTh BBIBOJBI U
IMPOTHO3bl HA  OCHOBAaHUU  TOJYYEHHBIX
pe3yJIbTaToB;

- chopmupoBaTh  yMEHHSI  KPUTHYECKU
OllCHMBaTh HH(pOpMaLKI0 OUOJIOTHYECKOTO
COJIEpXKaHUs; BKIIIOYAIOIIYIO IICEBJOHAYYHBIE
3HaHMS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOi MH(OpMAaLIUU, HAYYHO-TIOMYJISPHbBIE
MaTepuaibl), HWHTEPIPETUPOBATh 3TUUYECKUE
aCleKTbl COBPEMEHHBIX HCCJIEAOBAHUM B
Ouonoruv,  MeAMIIMHE,  OUOTEXHOJIOTHUH;
paccMaTpuBaTh TJIOOAIBHBIE HKOJIOTHYECKHE
po0JIeMbl COBPEMEHHOCTH, (hOpMHpOBATH IO
OTHOILIEHHIO K HUM COOCTBEHHYIO MO3HIIMIO,
YMEHUE OIEHUBATH JSTHUYECKUE AaCIEKThI
COBPEMEHHBIX HCCIIEJJOBAaHMA B  00JaCTH
OMOTEXHOJOTHH U TeHETUYECKUX TEXHOJOTHI

(KJIOHUpPOBaHUE, HCKYCCTBEHHOE
OIUIOIOTBOPEHUE, HAIPABIEHHOE HW3MEHEHUE
reHoMa u CO3/1aHME TPaHCTE€HHBIX
OpPIraHU3MOB);

- chopMUpOBaThH YMCHHUS cO3/1aBaTh
COOCTBEHHBIE  MHCHMEHHBIE W  YCTHBIE
COOOIIIEHHS HAa OCHOBE OHOJIOrMYECKOU
uH(pOpMAllUM U3 HECKOIbKHX HCTOYHUKOB,
IPaMOTHO HWCIIOJIB30BaTh TOHSATHBIM ammapar
OHOJIOTHH;

- YMCHHUC BBIJIBUTAThb T'MIIOTE3bI, IPOBECPATHE UX
SKCIICPUMCHTAJIbHBIMU CpcacCTBaMu,




bopmynupys e UCCIICJOBAHMS,
AQHAIN3UPOBATh IIOJIyUEHHBIE pE3YyNbTaThl U
JIeJIaTh BBIBOJIBL,

- IIPUHUMATD ydacTtue B Hay4YHO-
UCCIIeI0BATEIbCKOM paboTe 10  OHOJIOTHH,
9KOJIOTMH ¥ MEIUITMHE, IPOBOJAMMON Ha 0aze
IIKOJIbHBIX HAYYHBIX OOIIECTB M IMyOJUYHO
NpEaACTaBJIATL IMOJYYCHHBIC PE3YJIbTAThl Ha
YYCHUYIECKUX KOH(DEPEHIMIX Pa3HOTO YPOBHS;

- chopmupoBaTh  yMEHHS ~ KPUTHUYECKU
OLICHMBAaTh HH(OpPMaIMIO OHUOJIOrHYECKOTO
COJIEpXaHUs, BKJIOYAIONIYIO TICEB/IOHAYUYHbIE
3HAHUS U3 PA3IUYHBIX UCTOYHHKOB (CpeicTBa
MaccoBOi MH(OpMALINU, HAYYHO-TTOMYIISPHEBIE
MaTepuaibl); UHTEPIPETUPOBATH STHUYECKUE
aCreKThl COBPEMEHHBIX HCCJICAOBAaHUN B
Ouonoruu, MeTuIHe, OMOTEXHOJIOTUH;

-  HUHTCPHPCTUPOBATH OTHUUYCCKHE ACIICKThLI
COBPEMEHHBIX HCCJIEJOBaHUH B OHOJIOTHUH,
MEOUIINHE, 6I/IOTGXHOJ'IOFI/II/I; paccMaTpuBaThb
rIo0ambHbIE  JKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (dbopmupoBath 1o
OTHOUICHUIO K HHM COOCTBEHHYIO MO3HUIHIO,
YMCHHUEC OLOCHHUBATH OSTHHUYCCKUC  ACIICKThI
COBPEMEHHBIX HCCIEIOBaHUH B  001acTH
OMOTEXHOJIOTUN M T€HETUYECKHX TEXHOJIOTMH

(KJIOHMpOBaHHUeE, UCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HAIIPABICHHOE W3MEHEHUE
reHOMa " CO3/1aHHE TPAHCTEHHBIX
OpraHU3MOB);

- C(i)OpMI/IpOBaTL YMCHUA CO31aBaThb
COOCTBCHHEIC NN CBbMCHHBIC n YCTHBIC
COO6H_ICHI/I5I Ha OCHOBC OMOJIOTHYECKOM
I/IH(i)OpMaHI/II/I N3 HECKOJIBKUX HWCTOYHUKOB,
T'paMOTHO HCIIOJIB30BAaTh MOHSTUUHBIN
arrapar Onoorun

- chopmMupoBaTh yMEHUS co3/7aBaTh
COOCTBEHHBIE  MHCHMEHHBIE U  YCTHBIE
COOOIIEHNST Ha OCHOBE OHOJOTHYECKOMN
uH(pOpMAllMd U3 HECKOJIbKHX HCTOYHUKOB,
TPaMOTHO HCTIOIB30BATh MMOHSTUUHBIN
anmapat OMOJIOTHH;

- YMETh BBIIBHTaTh THIIOTE3bI, TPOBEPSITh HX
AKCIIEPUMEHTAIbHBIMU CpeICTBaMH,
bopmynupys einb HCCJIEIOBaHMUSI,
AQHAIM3UPOBATh TOJIYUEHHBIE PE3YyIbTaThl U
JienaTh BBIBOJIBL;

-  TOpUHHMATh  y4acTH€ B  HAy4HO-
HCCJIEIOBATENbCKOM paboTe 10 OWOJIOTHH.




9KOJIOTHH MEJIWIIMHE, NPOBOAMMON Ha 0Oase
IIKOJIbHBIX HAy4YHBIX OOMIECTB W MyOIUYHO
MPEJICTABIATh IOJYYCHHBIC PE3YJIbTaThl Ha
YUEHUYECKUX KOH(EPEHITNIX Pa3HOTO YPOBHS;

- BJIAACTh CHCTEMOM 3HAHUKH 00 OCHOBHBIX
MCTOJaX HAaYYHOT'O IMO3HAaHHA, UCIIOJb3YCMBbIX
B OHOIOTMYECKUX HCCICOOBAaHUA  XKHUBBIX

00BEKTOB u HKOCUCTEM (omucanue,
W3MEPEHHE,  MPOBEJCHUE  HaOIIOJCHUN);
crioco0aMu BBIJICJICHUS u OIICHKU

AHTPOITIOI'CHHBIX W3MCHEHHUI B IIpUpoac,

- YMEThb BBISBISTH OTJIMYHUTENIbHBIC MPU3HAKU
JKUBBIX CHCTEM, B TOM 4HCIEe TIpuOOB,
pacTeHul, JKUBOTHBIX Hu YeJIOBEKa;
MIPUCTIOCOOJICHHOCTh BUIOB K Cpejie OOMTaHus,
aOMOTHYECKNX M OMOTHYECKHX KOMIIOHEHTOB
9KOCHCTEM, B3aMMOCBS3€H OpPraHU3MOB B
COOOIIIECTBAX, AHTPOMOTCHHBIX W3MEHEHHUH B
JKOCHCTEMAX CBOEH MECTHOCTH;

- YMETh BBIICIATH CYNICCTBCHHBIC MPH3HAKU
OMOJIOTMYECKHUX MPOIECCOB: 0OMEHA BEIIECTB (
MeTa0oIM3M), MHPOPMALUU MU TPEBPALICHHUS
SHEpruM, OpoKeHHWs, aBTOTpoHOrO |

reTepoTpodHOro TUTIOB MUTaHUS,
(doTOoCHHTE3a U XEMOCHHTE3a, MUTO3a, Mel03a,
raMeToreHesa, sMOpHoreHesa,
OCTAMOPHOHAIILHOTO pa3BUTHS,

Pa3MHOXEHHS, HWHIAWBHUIYaJbHOTO PpPa3BUTHUSA
opranu3Ma (OHTOT€HE3a), B3aUMOJEHUCTBUS
TE€HOB, F€TEepPO3UCa; ACHUCTBUN UCKYCCTBEHHOTO
0oTOOpa, CTaOMIM3UPYIOUIETO, ABUXKYIIETO H
Ppa3phIBAIOILIETO €CTECTBEHHOT'O obopa,
aJUIoONIaTPUYECKOTO u CHMIIATPUYECKOT O
BHUJI000pA30BAHMS; BIMSIHUS JBIDKYIIMX CHII
HBONIOIIMM  HAa  TEeHOGOHI  TOMYJSIIHH,
MPUCTIOCOOIEHHOCTH OpPraHu3MOB K cpeJe
oOHuTaHus, yepeaoBaHUS HaIpaBJICHUN
ABOJIIOLMU; KPYrOBOpPOTa BEILIECTB U ITOTOKA
SHEPIrUU B SKOCUCTEMAX;

OO0wmme pe3yJbTarhbl:




B yacTu Tpya0BOI0 BOCIUTAHMS:

- TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH
MacTepcTBa TPYI0JI00ue;

- TOTOBHOCTb K aKTHBHOU JICSITEITLHOCTU
TEXHOJOTHYECKON U COLUAIBHOM
HAIPaBIEHHOCTH, CIIOCOOHOCTH
WHULIUUPOBATH, TUTAHUPOBATH U
CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO
JIeSATeTbHOCTD;

- HHTEPEC K Pa3InYHbIM chepam
po¢eCCHOHAIBHON JEATEIHHOCTH,
OBnajieHre YHUBEPCATBHBIMU YICOHBIMU
MMO3HABATEIIbHBIMU JICHCTBHUSIMHU:

a) 0a3oBble JIOTHYECKHeE NeCTBUSA:

- CaMOCTOSTENBHO (POPMYIUPOBATH U
aKTyaJIM3uPOBATh MPOOIEMY, pacCMaTPHUBATH
€€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECCTBEHHBIA IPU3HAK WIIN
OCHOBaHWUS ISl CPAaBHEHM S, KJIaCCU(UKAITUU U
000011IeHHS;

- ONIPECIIATH LU ACATEIBHOCTH, 33]1aBaTh
napaMeTpsl U KPUTEPUU TOCTHKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHBOPCUUS
B PacCMaTPUBACMBIX SIBJICHUSX;

- BHOCHTh KOPPEKTHUBBI B JICATCILHOCTD,
OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OIICHUBATh PUCKH ITOCJICICTBHUI JICSITCIBHOCTH;
- pa3BUBATh KPEATUBHOE MBIILJICHHUE ITPU
PEIICHUH )KM3HEHHBIX MPpo0JIeM

0) 0azoBbIe HCCIeA0BaTEIbCKHE JIEliCTBUS:
- BIIQJIETh HaBBIKAMU y4eOHO-
HCCJIEI0BATENBCKON U POEKTHON
JESITENIbHOCTH, HAaBBIKAMU pa3peIIeHUs
npo0Jem;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U
AKTyaJIu3UpOBaTh 33/1a4y, BBIIBUTATh
TUTIOTE3Y €€ PEIICHUs, HaXOJAUTh apTyYMECHTHI
JUTS TOKA3aTeNbCTBA CBOMX YTBEPKACHUH,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHS,

- aHAJIM3UPOBATH MOTyYEHHBIE B X0OJI€
peNIeHHs 3a/1a4 Pe3yJIbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3HPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSX;

- YMETh NMEPESHOCUTD 3HAHUS B
MO3HABATENbHYIO U MPAKTUYECKYIO 00JIacTH
KHU3HECITSILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX o0acTel;

- BBIZIBUTATh HOBBIE UJICH, TIPEIaraTh
OPUTHHAIILHBIC TTOIXO0JIbI U PEIICHUS;

- CITIOCOOHOCTH UX HUCIIOJIb30BAHMUS B

O1eHKa «OTJIMYHO». 32 IITyOOKOE U TOJTHOE
OBJIAJICHUE CO/IEP’)KaHUEM YU4eOHOTO
MarepHaia, B KOTOPOM 00yJaromuiics
OpPUEHTUPYETCA, IOHATHHHBIM annapaToM,
aKI[EHTOJIOTUYECKUM U 0p(HO3NTUYECKUM
MUHHMYMAaMH, 32 YMEHHE HaXOAUTh U
UCIOJIb30BaTh MH(OpMAIHIO.

Onenka «xopomo». Eciu obyuaromuiics
TIOJTHO OCBOMJI Y4eOHBIN MaTepua, BiaJaeeT
MOHATUIHBIM aIlapaToM, aKIIEHTOJIOTHYECKUM
1 Op(PO’MMYECKUM MUHUMYMaMH,
OpPUEHTUPYETCS B U3yUYECHHOM MaTepuaie,
IpaMOTHO U3JaraeT OTBET, HO B €ro ¢popme
UMEIOTCS OTJEJIbHBIE HETOUHOCTH.

O1eHKa «y/10BJIeTBOPUTEIbHO». Eciu
oOyuyaroimuiicss OOHapyKHBaeT 3HAHUS U
MMOHUMaHHUE TTOJIOKEHHOTO y4eOHOTO
Marepuaia, MOHATUIHHOTO arnmapara,
aKIEHTOJIOTUYECKOTO U OP(POIMTUIECKOTO
MUHHMYMOB, HO H3JIaraeT uX HETOJHO,
HEMOCJIE0BaTENIbHO, JOYCKAaeT HETOYHOCTH B
OIpe/IeIeHUH MOHATUH, HE yMeeT
JI0Ka3aTe’abHO 00OCHOBATH CBOU CYKICHHUS.

OrneHka «Hey10BIeTBOPUTEIbHO». Eciin
00yyJaronmics UMeeT pa3po3HEHHEIE,
OecCUCTEeMHBIC 3HAHUsI, HE YMEET BBIJICIATh
TJIaBHOE U BTOPOCTETIEHHOE, JOMYCKAeT
OIMOKY B ONPEJICTICHUH MOHITHI, HCKaKaeT
UX CMBICII, OECTIOPSIIOYHO ¥ HEYBEPEHHO
M3JIaraeT MaTepual.
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MO3HABATEJIbHON M COIMAIbHON MPAKTUKE

B 00/1acTH HEHHOCTH NMO3HAHMA:

- ¢(OPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B
HOJHUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBON U
YUTATENLCKOM KYJIBTYpBI KaK CpPeCTBa
B3aUMOJICHCTBUS MEXTY JIFOIBMU U ITO3HAHUS
MUDPA;

- 0CO3HaHME LIEHHOCTHU Hay4YHOM
JeSITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh
IPOEKTHYIO M UCCIIE0BATENIBCKYIO
JeSITeIbHOCTh WHAUBUYAIbHO U B TPYIIIIE;
OsgiajeHne YHUBEPCAJIbLHBIMH Y4eOHBIMH
M03HABATEJILHBIMM JeHCTBUSIMU:

B) padora ¢ uHopMaIueii;

- BJIaJIETh HaBbIKAMH MOJYYCHUsI HHPOPMALIUN
U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJIbHO OCYILECTBIIATh MOUCK,
aHaJ3, CUCTEMATU3aLUI0 U HHTEPIPETALUIO
uH(pOpMaLUU Pa3INYHBIX BUJIOB U GOpPM
IPECTaBICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX opmarax ¢
y4eTOM Ha3HaueHHs HH(OpPMALUU U LIETEBOI
ayJIUTOpPUH, BEIOUpAsi ONTUMANBHYIO (popmy
IPECTABICHUS U BU3yaIU3alUH;

- OIICHUBATh JIOCTOBEPHOCTbH, IETUTHUMHOCTD
UH(pOpMalNH, €€ COOTBETCTBUE MTPABOBBIM U
MOpPaJIbHO- ITHUYECKUM HOPMaM;

- UCTOJIb30BATh CPEACTBA MHPOPMALIMOHHBIX
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX
OpraHU3alMOHHBIX 3a]1a4 C COOI0ACHUEM
TpeOOBaHUH SPTOHOMHUKH, TEXHUKA
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepekeHus,
NPAaBOBBIX M ATHUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJIETh HaBbIKAMH PACIIO3HABAHUS U
3alUThl UH(pOpMAIMK, HHYOPMAITMOHHON
0€30I1aCHOCTH JINYHOCTH,

- TOTOBHOCTb K CaMOPa3BHUTHIO,
CaMOCTOSITEIbHOCTH U CAaMOOIIPEJIEICHHIO;

- OBJIQJICHUE HABBIKAMH Yy4eOHO-
MCCIIEIOBATENIbCKOM, TPOEKTHON 1
COLMAJIbHON JeITENbHOCTH;

OBi1aieHUe YHHBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMH JeCTBUSIMH:

0) coBMeCcTHas J1eSITeJIbHOCTD:

- IOHUMATh U UCMOJIb30BaTh IPEHMYILECTBA
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KOMAaHJTHOW ¥ MHANBUIYaTbHON PaOOTHI,

- IPUHUMATD 1IeJId COBMECTHOM AESTEIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS
10 €€ JOCTHIKCHHUIO: COCTABIIATH IIJIaH
JICUCTBUM, paclpeIeTsATh POIU C YYETOM
MHEHUH Y9aCTHUKOB 00CYKIaTh Pe3yIbTaThl
COBECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBITIOJHATH PaboTy B
YCJIOBHUSAX PEaJIbHOr0, BAPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYHIECTBJISITh TO3UTUBHOE CTPATETHUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAIUX,
MPOSIBJIATH TBOPUECTBO U BOOOPaKEHHE, ObITh
MHUAIMATUBHBIM

OBJiaieHue YHUBEPCAJIbHBIMH
PeryJsiTUBHBIMHU AeHCTBUSMMU:

') NPUHATHE ce0s1 U IPYTUX JIojeii:

- IPUHUMATh MOTHUBBI U APTYMEHTHI JIPYTUX
JIOJIEN IIPU aHAJIU3€ PE3yJIbTATOB
JIeSTCIIbHOCTH;

- IPYU3HABATh CBOE IIPABO U MPABO APYIUX
JIIOJIEHN Ha OIIMOKU;

- pa3BUBAThH CIIOCOOHOCTH IOHUMATh MUP C
MO3ULIMU IPYTOTO YeTIOBEKa

B 00J1acTH 3K0JIOrMYeCKOro BOCIIMTAHMSA:

- chopMUpPOBATH IKOJTOTUUECKOMN KYJIBTYPHI,
IMOHUMAaHHUE BIWUSHUSA COIHMAIBLHO-
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHHE
MPUPOAHON U COLIMATIBHOM Cpebl, OCO3ZHAHUS
NI00ATEHOTO XapaKTepa IKOJIOTUISCKUX
npobiuewm;

- IUITAHUPOBAHUE U OCYIIECTBIICHUE JICHCTBHI B
OKpY’Kalolllel cpejie Ha OCHOBE 3HaHUs Leei
YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;
AKTHUBHOE HENPUSTHE IEUCTBUMI, MPUHOCIIINX
Bpel OKPYXKarollen cpee;

- YMEHHE MTPOTHO3UPOBATH HEOIArONPHUSTHBIC
DKOJIOTHYCCKHUE IMOCICACTBUS
MPEAIPUHUMAEMBIX JICHCTBHI, MPEeIOTBpaIIast
HX;

- pacuIMpeHHe OIbITa JACSITEIbHOCTH
HKOJIOTUYECKON HAIPaBICHHOCTH;

- OBJIJICHUE HABbIKAMU Y4EOHO-
HCCIIEI0BATENILCKOM, IPOEKTHON U
COITHAJILHOM NTeATEIFHOCTH
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I11. PACOPEJEJIEHUE OINEHUBAHUSA PE3YJIBTATOB OBYUYEHUS U TUIIOB
OIIEHOYHBIX MATEPHUAJIOB 110 DJJEMEHTAM 3AHU 1 YMEHUIA

Coaepixanue Kypca

®opma KOHTPOJIA

Koanl
pe3yJabTaToB
ocBOEHHUS

Texkyuuii KOHTPOJIb

PA3JIEJI 1. Knerka — CTpyKTYPHO-(DYHKIMOHAJIbHAS ¢IMHHUIA }KUBOT'0

Tema 1.1. buosorusi Kak HayKa VY CTHBIN OTBET; OK 02
BBIIIOJTHEHUE TECTOBBIX
3aJaHUMN.
Tema 1.2. O01mas XapaKTepuCcTHKA JKM3HN | Y CTHBIN OTBET; OK 02
BBITIOJTHEHHE TECTOBBIX
3a/IaHMI. .
Tema 1.3. buosornyecku BaxHbie OnopHbIi KOHCIIEKT, OK 01
XHMHYECKH COeIUHEHUS BBIIIOJIHEHUE TECTOBBIX OK 02
3aJaHUMN. OK 04
Tema 1.4. CTpykTypHO-pyHKIHOHANBHasT | JJaGopaTopHas pabora. OK 01
OpPraHu3auus KJIeTOK CpaBHuTtenbHas Tabnuia, OK 02
YCTHBIA OTBET OK 04
Tema 1.5. CtpykTrypHO-pyHKIMOHANbHBIEe | OIOPHBII KOHCIIEKT, OK 01
(akTopbI HACIEACTBEHHOCTH BBIIIOJHEHUE TECTOBBIX OK 02
3aJaHUM.
Tema 1.6. Ilpoueccsl MaTpu4yHOro cuHTe3a | Pemenue npakTuyecKkux OK 01
3a7ad4. OK 02
Tema 1.7. HeksieTouHble (p)OPMBI KU3HU Y CTHBIN OTBET. OK 02
OK 04
Tema 1.8. O0MeH BemiecTB U VY CTHBIN OTBET; peleHue OK 02
NpeBpalleHne JHEPIrun B KJIeTKe MIPaKTUYECKUX 3a7a4
CpaBHuTeNbHAS TAOIUIIA
Tema 1.9. )Ku3HeHHBI UK KJICTKH. KonTtpons npu padore B OK 02
MmuTo3. Meiio3 napax; CpaBHUTENbHAS OK 04
TabIMIIa,
Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa
Tema 2.1. CTpoenne opranusma VY CTHBIN OTBET; pelIeHue OK 02
MPaKTUYECKUX 3a/]a4, OK 04
BBITIOJTHEHUE TECTOBBIX
3a/IaHMI.
Tema 2.2 YCTHBIN OTBET; OK 02
®opMbI pa3MHOKEHHUS OPraHU3MOB BBITIOJTHEHHE TECTOBBIX
3aJ[aHUN.
Tema 2.3. CpaBHuTENbHAS Ta0IUIIA, OK 02
OHTOreHe3 JKMBOTHBIX M YeJI0BEKa pelIeHne IPAKTUYECKUX OK 04
3a/1a4y
Tema 2.4. OnopHBI KOHCIIEKT, OK 02
OHTOreHe3 pacreHui YCTHBIN OTBET OK 04
Tema 2.5. VY CTHEIN OTBET; OK 02

OcHOBHbIE NOHATHS T€eHETHKH

BBITTOJIHEHUEC TCCTOBBIX
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3aJaHUMN.

Tema 2.6. VY CTHBIN OTBET; pelieHue OK 02
3aKOHOMEpPHOCTH HaCJIeJ0BAHUS MIPAaKTUYECKUX 3a/1aHUM, OK 04
BBITIOJTHEHHE TECTOBBIX
3a/IaHUMN.
Tema 2.7. VY CTHBIN OTBET; peleHue OK 01
B3anmoaencrBue reHoB MPaKTUYECKUX 3aJIaHH, OK 02
BBITIOJIHEHUE TECTOBBIX
3aJaHUMN.
Tema 2.8. Pemenue npaktuyeckux OK 01
crenuaJbLHOoe HACJIe0OBAHNe 3aJaHuH OK 02
NMPU3HAKOB
Tema 2.9. VY CTHBIN OTBET; peleHue OK 01
I'eneTuka nmoJia MPAaKTUYECKUX 3aJaHHUI OK 02
Tema 2.10. I'eneTnka 4esi0BeKa Y CTHBIN OTBET; peUIEHUE OK 01
MPAKTUYECKUX 3aJaHUM, OK 02
BBITIOJITHEHUE TECTOBBIX
3aIaHUM.
Tema 2.11. VY CTHBIN OTBET; peleHue OK 01
3aKOHOMEPHOCTH M3MEHYUBOCTH MPAaKTUYECKUX 3aJaHHH, OK 02
BBITIOJITHEHUE TECTOBBIX
3aJaHUM.
Tema 2.12. Cesiekuiusi OpraHusMoB Y CTHBIN OTBET; pelIeHne OK 01
CUTYallMOHHBIX 3a/1a4 OK 02
OK 04
Paznen 3. Teopusi 3BoJIIOIIMHA
Tema 3.1. UcTopusi 3BOTIOIIHOHHOTO VY CTHBIN OTBET Ha BOIPOCHI; OK 02
Y4eHH s pelLIeHNE IPAKTUYECKUX OK 04
3a/1a4y
Tema 3.2. Mukpo3BoIOIHA CpaBHuTeNnbHas TaOINIA, OK 02
pelieHue MPaKTUYECKUX
3a/1a4
Tema 3.3. MakpodBonronus VY CTHBIN OTBET; pelIeHue OK 02
CUTYallMOHHBIX 3a/1a4;
Tema 3.4. Bo3HNKHOBEeHHE U Pa3BUTHE OnopHBI KOHCIEKT, OK 02
JKM3HU Ha 3emJie BBITIOJTHEHUE TECTOBBIX OK 04
3aJ[aHUM.
Tema 3.5. IIpoucxo:kaenue yeioBeKa - CpaBHuTenbHas Ta0IUIIA, OK 02
aHTpoONoreHe3 BBIITOJIHEHUE TECTOBBIX OK 04
3a1aHUI
Paznes 4. Jxonorus
Tema 4.1. Ikosornyeckue GpakTopsl U OnopHbIi KOHCIIEKT, OK 02
cpeabl KU3HH Pewrenne npakruueckux OK 07
3aJaHuN
Tema 4.2. Ilonmyasuus, cooduecTna, OnopHbIi KOHCTIEKT, OK 01
IKOCHCTEMBbI BBINIOJTHEHUE TECTOBBIX OK 02
3a/1aHUi. OK 07
Tema 4.3. buocdepa-riodanbHas OnopHBIN KOHCTIEKT, OK 01
JIKOJIOTHYECKAs CHCTeMa BBIIIOJIHEHUE TECTOBBIX OK 02
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3aJaHUMN. OK 07
Tema 4.4. Biausinue Pemrenne npakrrnueckux OK 01
AHTPONOreHHBIX (PAKTOPOB Ha Ouochepy 3a1aHUIN OK 02
OK 04
OK 07

Tema 4.5. Bansinue coumajabHO- Pemenue npakTuyeckux OK 02
IKOJIOTHYECKUX (PAKTOPOB HA 310POBbE 3aaHuit OK 04
YyeJIOBEKA OK 07

Pazgen S. buorexnosorus
Tema 5.1. buoTexHO0JI0THS B JKM3HU Pedepar OK 01
KasKI0ro OK 02
OK 04
IIpoMesKyTOYHBINH KOHTPOJIb

JK3aMeH VY CTHBIN OTBET Ha BOIPOCHI; OK 01
peuieHne NPaKTUYECKUX OK 02
3a7a4 OK 04
OK 07
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IV. METOJAUWYECKHWUE MATEPHAJIBI JIJISI ONEHKW 3HAHUI, YMEHU
4.1. OneHOYHbBIE CPEACTBA, IPUMEHsIeMble /ISl TEKYLIero KOHTPOJIs.

[Tpumepsl pakTU4YECKUX (CUTYallMOHHBIX) 3a7a4

Tema «OOMEH BEIIECTB U MPEBPAIICHNUE YHEPTHH B KIIETKEY.

Ilenb:  HayuyuThCsd  NPUMEHATH  TEOPETUYECKHME  3HAHUS  (MCIOJB30BAaTh  MPUHIUI
KOMIUIEMEHTApHOCTH U mpaBuio Yapradda) mis pemenus 3amad no teme «HykiaenHoBbIe
KHUCIIOTBD», MOJEIUPOBATH IPOLIECC Meperayd HacleCTBEHHOW HH(opmanuu, (GopMHpOBaTH
yYMEHUE CPaBHUBATH U aHAJIU3UPOBATD.

O6opynoBaHue: cCripaBOYHbIEC TaHHBIE.

CrnipaBouHbIE€ JaHHBIE!

- OTHOCHTEJIbHAsI MOJIEKYJIIpHAsl Macca OJIHOrO HYKJIEOTH1a IpUHUMaeTcs 3a 345 r/Moib

- MOJICKYJISIpHAsI Macca OJHOM aMUHOKUCIOTHI — 110-120 r/monb

- paccrosiHue Mexay Hykieotuaamu B uenu wmonekynsl JIHK (= npnuna omxoro
Hykieotuna) - 0, 34 um

- KOMILIEMEHTAPHOCTh HYKJI1eoTua0B: A=T; ['=L]

- npaswia Yapragda:
2(A)=2(T)
() =210

2(AFT) = 2(T+ID)

> - 3HaK CYMMBI

- uenu JIHK ynepxuBaroTcs BOAOPOJHBIMU CBSA3SIMH, KOTOpbIE OOpa3yroTCs MEXAY
KOMIUIEMEHTApHBIMU a30TUCTBIMM OCHOBAHMSIMM: aJ€HUH C TUMHUHOM COCIUHSIOTCA JBYMs
BOJOPOJHBIMHU CBSI35IMH, & TyaHHH C IUTO3UHOM - TPEMSI.

[Ipumep Nel. Ha ¢parmente oxpuoit wHutH JHK HykjgeoTuabl pacrojokeHbl B
nocinenoBarenpHocT: A-A-I'-T-1I-T-A-1I-I'-T-A-T.

Ornpenenure NpOIEHTHOE COACPIKAHUE BCEX HYKICOTHIOB B 3TOM T'€HE U €ro JITUHY.

Pemenne:

1) nocTparBaeM BTOPYIO HUTH (110 MPUHIUIY KOMIIJIEMEHTAPHOCTH )
A-A-T-T-I-T-A-LI-T-T-A-T

T-T-II-A-T-A-T-T'-11-A-T-A

2) > (A +T++D)= 24, uz vux Y (A) =8 =>(T)

24 — 100%

8 —x % orcroma: x = 33,4%

3) > (A +T+HI+T)= 24, uz vux Y (I') =4 = Y (1)

24 — 100%

4 —x% orcroma: X = 16,6%

4) monexyna JIHK nBynenouednas, mo3ToMy AjMHA TeHA paBHA JUIHMHE ofHOM 1enu: 12 « 0,34
4,08 (uMm)

Tema: «CpaBHUTeIbHOE  ONMCAHME  €CTECTBEHHBIX  MNPHPOAHBIX  CHCTEM W
arpo3KocucTeMbI».

HCJ'II)Z HAay4YHUTBCA CpaBHUBATb W OIIMCbIBATH CCTCCTBCHHBIC MPHPOAHBIC CHCTEMBI U
arpo’KOCHCTEMBI.

Xox paboThl.

1. W3yunTh NpennokKeHHbIH K MPAaKTUIECKOH paboTe TeOpeTUYeCKHii MaTepHall.

2. BrImonHnTE IpakTHYECKOe 3aaHNe M COCTaBbTE OTYET 110 MPEITI0KESHHOMY TIIaHYy.

3. Coneprxanue oTyera.

CpaBHI/ITe N OIMUIIUTE €CCTCCTBCHHBIC 9KOCUCTEMBI K arpO3KOCUCTEMEI, BBITIOJIHUB 3aJaHNA.
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1) Haiite onpeaeneHust pUPOIHBIM U aHTPOIIOTEHHBIM PKOCHCTEMaM.
2) 3anoaHuTe TaOIHILY:

JIBrKyIIME CUIIBI [IpuponHas skocucrema ArposkocucreMa
(oryr) (kapTodenpHOE oIIe)

EctecTBeHHBII 0TOOD

HckyccTBeHHBIN 0TOOD

Bunosoii coctas

[TponykTHUBHOCTH

Hanvume B memsx mnuraHus
MIPOIYIICHTOB(TIEPEUNCITUTB )

Hanvuue B memsx mnuraHus
KOHCYMEHTOB (TIEpEUUCITUTh)

Hanvuune B memsx mnuraHus
pPeAYLEHTOB(IIEPEYHCIIUTD )

OCHOBHOW HCTOYHUK B3HEPruu
— Couuie

IIpumepsl 3KOCHCTEM CBOEU
MECTHOCTHU

[Tpumeps! 1iener muTaHus

CpaBHHTE BUI0BOE pa3HOOOpa3ne OpraHU3MoB Jyra 1 nosis. Yem oHo OyneT oTiindarbes?

3) Kak npoucxoaur cMeHa pacTUTEIbHOIO IIOKpOBAa B €CTECTBEHHBIX JKOCHCTEMax U
arposKocucTemMax?

4) CpaBHHUTE U ONUIIMTE UCTOYHUKHU SHEPIUHU, XapAKTEPHBIE I €CTECTBEHHON 3KOCHUCTEMBI U
arpo’KOCHUCTEMBI.

5) BaxHbpIM CBOHCTBOM cooOuiecTBa SBIsSETCd YCTOWYMBOCTb. (CpaBHUTE €CTECTBEHHBIE
9KOCHCTEMBI M arpO3KOCUCTEMBI HA YCTOMYHUBOCTbD.

6) Kakoii oTOOp nelcTBYeT B €CTECTBEHHOH HJKOCHCTeME M B arposkocucteme? K uemy
NPUBOJUT JIaHHBIN 0TOOP B arposkocucteme?

7) B uem npeumyIecTBO arpoleHO30B Mepel eCTECTBEHHBIMHU 3KOCHCTEMaMU?

Crenaiite BBIBOJ O CXOJCTBE M Pa3IM4UU IPUPOIHBIX IKOCUCTEM U arpO3KOCUCTEM

Teoperuyeckue cBeieHMS.
BnepBLIe TepMuH "OxocucteMa" Obul mpeiokeH B 1935 roay aHrimiickum skojorom A.
Tencmu. OkocucrtemMa — 3TO OCHOBHAsl CTPYKTYpHAas €IWHHUIA DKOJIOTHUH,
IpeJCTaBIsieT cOO00M €AMHBIA MPUPOIHBIA WM NPUPOJHO-aHTPONOTEHHBIN
KOMILJIEKC, 00pa30BaHHBIN KUBBIMU OpraHU3MaMU U Cpeloil UX oOuTaHUs, B
KOTOPOM JKMBBIE M KOCHBIE HKOJIOTMUECKHE KOMIIOHEHTBI, OOBEIMHEHbI
NPUYHHHO-CJIEICTBEHHBIMU CBSI35IMH, OOMEHOM BEILECTB U pacIpeesieHueM
MOTOKA SHEPTUH. DKOCUCTEMBI OYE€Hb Pa3HOOOPa3HBI.
[TpupoaHble (ecTeCTBEHHBIE) SKOCUCTEMBI — 3TO TaKHE HIKOCUCTEMBI,
; B KOTOPBIX OMOJOTMYECKHH KpYyroBOpOT MpOTEKaeT 0e3 MpPSIMOro y4acTHs
A. Tewcnu YCJIOBCKA.
AHTpOIIOTeHHBIE (MCKYCCTBEHHBIE) DKOCHCTEMBI - 3KOCHUCTEMBI, CO3/IaHHBIE
YeJI0BEKOM, KOTOPBIE CIIOCOOHBI CYIIECTBOBATH TOJIBKO MPHU MOJJIEP’KKE YETOBEKA.
EcTtecTBeHHbIE  HKOCHCTEMBl  OTJIMYAIOTCS  3HAYMTEIbHBIM  BUJOBBIM  pazHooOpasueM,
CYIIECTBYIOT JJIUTEIbHOE BpEMs, OHU CIOCOOHBI K CaMOpEryJsluH, o0JafaroT OoJbLION
CTaOMJIBHOCTHIO, YCTOWYMBOCTHIO. Co3/aHHass B HHX OWoMacca M TUTATENbHBIC BEIIECTBA
OCTAIOTCSI ¥ UCTIONIB3YIOTCS B Mpejienax OMoleH030B, o0oramias UX pecypchbl.
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HckyccTBEHHBIE SKOCHCTEMBl — arpoleHO3bl (MOJs MIIEHUIbI, KapTodens, oropoisl,
(dbepMBbI ¢ MPUJIETAOIIMME MMaCTOUIIAMHU, PHIOOBOIHBIC TIPYALI U JIP.) COCTABIISIIOT HEOOIBIITYIO
4acTh [TOBEPXHOCTHU CYLIH, HO AaI0T 0K0JI0 90% NUILEBOI SHEPIHUM.

Pa3Burtue cenbckoro Xo3sicTBa C APEBHUX BPEMEH COIPOBOXKAAJIOCH MOJHBIM YHUUYTOXKEHHUEM
pPacTUTENHFHOTO TTOKPOBA HA 3HAYUTENBHBIX IJIOMIAIAX IJIS TOTO, YTOOBI OCBOOOAMTH MECTO ISt
HEOO0JIBIIIOr0 KOJMYECTBA OTOOPAaHHBIX YEJIOBEKOM BHJIOB, Han0Oo0JIee MPUTOIHBIX JUIs TUTAHHUS.
OpHako TMepBOHAYAIBHO JESTEIBHOCTh 4YeNIOBEKa B CEIIbCKOXO3SHCTBEHHOM OOIIECTBE
BIIMCBIBAJIACh B OMOXMMHUYECKUH KPYrOBOPOT M HE M3MEHsUIa IIPUTOKA SHEpruu B ouochepe. B
COBPEMEHHOM  CEJIbCKOXO3SMCTBEHHOM IIPOM3BOJCTBE PE3KO BO3POCIO  HCIOJIH30BAHUE
CHUHTE3MPOBAHHON SHEPTUU IIPU MEXaHMUECKOW 00paboTKe 3eMIIM, UCTIOIb30BaHUH YA0OpEHUN 1
NECTUIUI0B. DTO HapymaeT oOIMii SHepreTHIecKuii 6amanc 6nocdepsl, YTO MOXKET IPUBECTH K
HEMpeICKa3yeMbIM OCIEICTBUSM.

Arposkocucrema (OT rped. agros — IoJyie) — OMOTHYECKOe COOOIIECTBO, CO3JaHHOE U
PEryJIspHO HOJAEP)KUBAEMOE YEIOBEKOM C LEJIbI0 IOJYyYEHHs CelbCKOXO03SHCTBEHHOU
npoaykiuu. OOBIYHO BKJIIOYAET COBOKYIHOCTh OpPTraHU3MOB, OOHMTAIOIIMX Ha 3EMIIAX
CEJIbX03I10JIb30BaHMS.

K arposkocucremam OTHOCST TIOJISA, Cajabl, OTOPOJbI, BUHOTPAIHHUKH, KpYITHBIC
KMBOTHOBOJYECKHE KOMIUIEKCHI C PUJIETal0IMMHU UCKYCCTBEHHBIMHU MACTOUIIIAMH.
XapakTepHasi 0COOEHHOCTh arpO3KOCHCTEM — MaJjas YKOJIOTHYECKasi HaJ|e)KHOCTh, HO BBICOKasI
YPOKallHOCTh OJHOrO (HECKOJbKUX) BMJIOB WM COPTOB KYJbTHUBHPYEMBIX pAcTEHUH WIN
KUBOTHBIX. [ JTaBHOE MX OTJIMYME OT €CTECTBEHHBIX HKOCHUCTEM — YIPOIICHHAs CTPYKTypa U
o0e/IHEeHHBI! BUI0BOH COCTaB.

Aeposrocucmemvl OMAUYAIOMCSL OM €CMECBEHHBIX IKOCUCTEM PAOOM OCOOEHHOCTEH:
1. Pa3HooOpa3ue >KMBBIX OPraHM3MOB B HUX PE3KO CHHXKEHO Ul MOJIyYEHHUS MaKCUMaJIbHO
BBICOKOM IIPOAYKIHUU.

Ha pxaHOM MM MIIEHUYHOM IOJI€ KpOME 3JIaKOBOW MOHOKYJIBTYpPhl MOXHO BCTPETUThH pa3Be
YTO HECKOJBKO BHUJOB COPHAKOB. Ha ecTecTBeHHOM IIyry OHOJOrHMYecKoe pa3HooOpasue
3HAYUTENBHO BBILIE, HO OMOJIOTMYECcKask MPOAYKTUBHOCTh BO MHOI'O Pa3 YCTYINAeT 3aCESIHHOMY
THOJIIO.

HckyccTBeHHAs peryssiusl YMCIEHHOCTH BpeauTeneil — 1o Oojblieil yacTu HeoOXoaumoe
yCIIOBHE TIOAJEpKaHMsI arpodkocucTteM. [lodToMy B  CElbCKOXO3SHCTBEHHOW NPAKTHUKE
OPUMEHSIOT  MOIIHBIE CpeJICTBa IMOAABICHHUS  YUCIEHHOCTH  HEXeNaTeNbHBIX  BHUJIOB:
SOXUMHKATHI, TePOUIUABI U T. J. DKOJOTUYECKHE TOCIEICTBHS ITHUX JEHCTBUN TNPHUBOJIAIT,
OJIHAKO, K PsIy HeKeNaTeNbHbIX 3(PPEKTOB, KpOME TeX, sl KOTOPBIX OHU MPUMEHSIOTCS.

2. Bumel cenbCKOXO3SIMCTBEHHBIX PACTEHWH M JKMBOTHBIX B arpoO’KOCHCTEMax MOJYYEeHBI B
pe3yibTare JIeHCTBUS MCKYCCTBEHHOIO, a HE €CTECTBEHHOI0 0TOOpa, U HE MOTYT BBIAEPKHUBAThH
00pb0y 3a CyIIeCTBOBAHHE C IUKUMU BUJIAMU 0€3 MOIEPKKH YeTOBEKa.

B pe3ynbraTe NpOMCXOIUT peE3KOE CyKEHHE T'€HETHYECKOH 0a3bl CelbCKOXO03SHCTBEHHBIX
KYJIBTYp, KOTOpbIE KpaiiHEe YYyBCTBUTEIbHBI K MAacCOBOMY pa3MHOKEHHUIO BpEIUTEICH U
00JIe3HM.

3. ArposkocucTeMbl 00Jie€ OTKPBITHI, U3 HUX BEUIECTBO M DHEPTUS M3BIMAIOTCS C YpPOXKaeEM,
KUBOTHOBOJUYECKON MPOAYKIIMEH, a TAaKXkKe B pe3yJIbTaTe pa3pyIIeHus MOYB.

B ecrecTBeHHBIX OuWoOIEHO3aX TEpBUYHAS NPOAYKIHS PACTEHWHA TOTpeONseTcss B
MHOTOYHMCIICHHBIX II€MAX IUTaHWS ¥ BHOBb BO3BPAIIAETCS B CHUCTEMY OHMOJIOTMYECKOTrO
KPYroBOpOTa B BHJIE YTIIEKHUCIIOTO Ta3a, BOABI M AJIEMEHTOB MHHEPAILHOTO TUTAHUSI.

B cBA3M ¢ TOCTOSIHHBIM  M3BATHEM YypoKas W  HapylIeHHEM  IPOLECCOB
NOYBOOOPa30BaHMUs, TPH JTUTEIHFHOM BBIPAIIUBAHHMA MOHOKYJIBTYPHI Ha KYJIBTYPHBIX 3€MJISX
MOCTENEHHO MPOMCXOJUT CHIKEHHE IIOJOpOAMs MoYB. J[aHHOE TMOJIOKEHHE B OSKOJIOTUH
HAa3BIBACTCS 3AKOHOM YObl8arOUie2o nio00pooust.

Takum o0pazom, A7 PacyETIMBOIO M PALMOHAIBHOTO BEJEHUS CEIbCKOTO XO3sHCTBA
HEOOXO/IMMO YUYUTHIBATh OOCITHEHHE MOYBEHHBIX PECYpPCOB M COXPAHATH IUIOJOPOJHE IOYB C
MOMOIIBIO YIYYIIEHHON arpOTeXHUKH, PallMOHATIBHOIO CEBOOOOPOTA U APYTUX MPUEMOB.
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CMeHa pacTHTEIBHOTO IOKPOBA B arpO’KOCUCTEMAaX MPOUCXOIUT HE €CTECTBEHHBIM IyTEM, a 110
BOJI€ YEJIOBEKA, YTO HE BCET/A XOPOLIO OTPAXKAETCS HAa KaUeCTBE BXOAALIMX B HEE aOMOTHUECKUX
¢daxTopoB. OCOOEHHO ITO KacaeTcsi IOYBEHHOTO MII0OPOIHSL.

I'nasnoe omauuyue arpo’KOCUCTEMBI OT MPUPOJHBIX HKOCUCTEM — HOJYUEHUe
OONONHUMENbHOU IHep2Uul IS HOPMAITbHOTO ()YHKIIMOHUPOBAHUSI.

Jl1s ecTecCTBEHHOT0 OMOLIEHO3a €AMHCTBEHHBIM UCTOUYHUKOM 3Hepru sipisiercst ConHue.

[Tox nomonHUTENbHON MOHUMAETCS JTF000HM TUIT SHEPTUU, IPUBHOCUMOM B arpO3KOCUCTEMBI. ITO
MOXET ObITh MYCKYJbHAs CHJIA YEJIOBEKAa WJIM JKUBOTHBIX, PAa3JIMYHbIE BUABI FOPIOYEro AJIs
pabOTBl  CENbCKOXO3SMCTBEHHBIX  MAIIWH,  YAOOpEHHs,  TMECTHUIMIbI,  STIOXUMHKATHI,
JIONIOJIHUTENBHOE OCBELIEHHE U T. J. B NOHATHE «IONOJHUTENbHAS SHEPrHs» BXOIAT TaKXke
HOBBIE TIOPOABI JOMAIIHUX JKUBOTHBIX M COpPTa KYJIbTYpHBIX pAcTeHHUH, BHEApsieMble B
CTPYKTYPY arpo3KOCUCTEM.

Crnemyer OTMETUTh, YTO arpoOdKOCHCTEMBI — KpaiiHe HeycToiuuBbie cooOmecTBa. OHH

HE CIIOCOOHBI K CAMOBOCCTaHOBJIEHHUIO U CaMOpPETyJIUPOBaHUIO, IOJBEPKEHBI YTpo3e THOeIu 0T
MacCcOBOTO Pa3MHOXKEHUS BPEAUTEICH WK OOJIe3HEH.
[TpryrHa HECTaOMIIBHOCTU COCTOUT B TOM, YTO arpoLEHO3bI CJIAratoTCsl OJHUM (MOHOKYJIBTYpHI)
WIN pexe MakcuMyM 2—3 BupaMu. IMeHHO moaTOMY 00ast 00J1e3Hb, JII000i BPEAUTENb MOXKET
YHUYTOXKUTh arporeHo3. OJHAKO YeJOBEK CO3HATEIbHO MJET Ha YIPOUICHHE CTPYKTYphI
arpoleHo3a, 4YToObl IMONYyYUTh MAaKCHMAaJIbHBIH BBIXOJl MPOIAYKUWHU. ATPOIEHO3BI B Topa3zio
OosbIICH CTENeHH, YeM eCTECTBEHHbIE LIEHO3bl (Jec, Jyr, NacTOMINA), MOABEPKEHBI 3PO3HH,
BBIIIEJIAYMBAHUIO, 3aCOJICHUIO M HAIIECTBUIO BpenuTeneil. be3 ydyacTus demoBeka arporeHO3bI
3€pHOBBIX M OBOIIHBIX KYJbTYP CYLIECTBYIOT He Ooiyiee roja, AroAHbIX pacTeHuid — 34,
TI0/10BBIX KynbTyp — 2030 net. 3aTemM OHM pacnafaroTcsi WK OTMUPAIOT.

IIpeumywecmeom azpoyeno3o6 Tiepell €CTECTBEHHBIMU 3KOCHUCTEMaMH  SBISETCA
IPOM3BOJICTBO HEOOXOAMMBIX JUISI YeJIOBEKa MPOJAYKTOB NMHUTAHHUS M OOJBIINE BO3MOKHOCTH
YBEJIUYEHUS! NPOIYKTUBHOCTU. OJHAKO OHU pPEAM3yIOTCS TOJBKO IPH IOCTOSHHOM 3a00Te O
IUIOJIOPOJINU 3€MJIM, OOECTIEUEHUH PaCTEHUH BJIaroi, 0XpaHe KyJbTYypHBIX MO, COPTOB U
IOpPOJ] pacTeHUl M >KUBOTHBIX OT HEOIAroNmpHUATHBIX BO3JACHCTBUH €CTECTBEHHOW (IopbI, U
(dayHbI.

Bce uckyccTBeHHO co37aBaeMble B CEIbCKOXO3SIMCTBEHHON MPAKTUKE arpO3KOCUCTEMBI MOJIEH,
CaJI0B, MAacTOMIIHBIX JIYyTOB, OrOPOJOB, TEIUIMI] MPEACTaBISAIOT COOOU cucmemsl, cneyuanrbHo
noooepaicusaemvle Yel08eKoM.

B oTHOmEHnMM K cooOmiecTBaM, CKJIQABIBAIONIMMCS B arpodKOCHCTEMaX, MOCTETIEHHO
MEHSIOTCS AaKIIEHThl B CBSI3M C OOIIMM pa3BUTHEM DJKOJIOTMYECKUX 3HaHMi. Ha cmeny
NPEICTaBICHUSAM 00 OOpPBIBOYHOCTH, OCKOJOYHOCTH IICHOTHYECKMX CBS3eH M TpeAeTbHOM
YIPOLIEHHOCTH arpolleH030B BO3HUKAET MOHUMAaHKUE UX CJII0KHOM CUCTEMHOI OpraHu3aliy, rjae
YeJIOBEK CYIIECTBEHHO BIIMSET JIMIIb HAa OTIENbHBIE 3BEHbS, a BCS CHUCTEMa IPOJOJIKAET
pa3BUBATHCA [0 €CTECTBEHHBIM, IPUPOIHBIM 3aKOHAM.

C 9KoNOTHYEeCKHNX MO3UIHMKA KpaifHe OMacHO YIPOIIaTh MPUPOIHOE OKPYKEHHE YeIOBeKa,

npeBpamias Bechb JIaHAWAPT B arpoXo3sAHCTBEHHBIH. (OCHOBHAs CTpaTerusi CO3/aHUs
BBICOKOTIPOJIYKTUBHOTO M YCTOHYMBOTO JaHAIIAa(Ta JOJDKHA 3aKI0YaThCs B COXPAaHEHUH WU
YMHOXXEHUH €r0 MHOT000pa3Hsl.
Hapsny ¢ mopnmepskaHweM BBICOKONIPOIYKTUBHBIX TIOJNEH CIIEAYeT OCOOCHHO 3a00THUTBCS O
COXpPaHEHHMH 3aloOBEIHBIX TEPPUTOPHUIl, HE IMOJABEPraroIIUXCsl aHTPONOTEHHOMY BO3CHCTBUIO.
3amoBeTHUKM € OOTaThIM BHJIOBBIM pa3HOOOpa3ueM SIBISIOTCS HWCTOYHHKOM BHJIOB LIS
BOCCTaHABJIMBAIOIIUXCS B CYKIIECCHOHHBIX PsAaxX COOOIIECTB.
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IIpumepsl TecToBBIX 3a1aHuii. Beenenue. [IpeaMer nzydyeHusi 1M CUUNJIMHBI.

1.  Hayka, u3yd4aromias B3auMOOTHOIIICHUS OPTaHU3Ma U OKPYKAIOIIEH Cpe/Ibl, HA3bIBACTCS
DOMOpuoIorHs

OKoJiorus

dusnonorus

OO6m1as OuoaorHs

2.  I'maBHBIA MpHU3HAK KUBOTO

OTBET 3AITMIINUTE B ®OPME CJIOBOCOYETAHNMA B UMEHUTEJIBHOM ITA IEXXE

3. BeicTpoiiTe B paBUIBHON TIOCTIEIOBATEIHFHOCTH YPOBHU OpTaHU3aIH KU3HU, HAYUHAS C
HauOOJIBIIErO

YKAXKUTE HOP)IILKOBBIPI HOMEP J1JIA BCEX BAPUAHTOB OTBETOB

buocdepnprii

buoreonenornyeckmii

[TonynsaurnoHHO-BUAOBOM

Opranu3MeHHbIN

Kierounprit

MonekynsapHO-T€HETUYECKUIA

ogakrwdE

4, I'mmroresa 3To:
MPEATIONOKCHUE
YTBEPXKIECHUE
3aKOH
COIIOCTaBJICHHUE

5. OCHOBHOH Hay4HBI METOJ UCCIICAOBAHMS B PAHHUH TIEPHO Pa3BUTHsI OMOJIOTHU:
9KCIIEPUMEHTAIbHBIN

MHUKPOCKOIIHS

METO HaOJI0JIeHNUs U ONTMCAaHUs 00BbEKTOB

HUCTOPUYECKUI

6. Hayka u npeamer e€ u3ydeHus
YKAXUWUTE COOTBETCTBUE JIJIS KAXKJIOI'O SJIEMEHTA 3AJJAHUA

buonorus YKUBBIE OPTaHU3MBI
Cucremaruka KJ1accu(UKaLus )KUBbIX OPraHU3MOB
I'eneruka HACJIEJCTBEHHOCTh U U3MEHYMBOCTh
AHnaTtomus CTPOEHHUE OPraHU3MOB
['ucronorus TKaHU
Oxonorus B3aMMOJIEICTBHE KUBBIX OPIraHU3MOB JIPYT C
JPYTOM U OKPYKaroIIe cpesoil.

[TaneonTonorusi. MCKOIIaEMbI€ OCTATKH

7. Cras BOJKOB B Taiire MpeAcTaBiseT cO00N ypOBEHb KU3HU

o6uochepHbIit

MOMYJISIIIMOHHO-BUI0BOI

OpraHU3MEHHBbII

OMOILIEHOTUYECKUI

20



8. DJIEeMEHTapHON €IMHUIIEH BCETO )KUBOTO SIBIACTCH .......
OTBET 3AIIMIINUTE B ®OPME CYIIECTBUTEJIbHOI'O B UMEHUTEJIBHOM
ITAJIEXKE

9. CBOWCTBO )XKMBOTO H €r0 XapaKTepPUCTUKA
YKAXUTE COOTBETCTBHUE IS KAXKAOI'O 9JIEMEHTA 3AJIAHMA

Camoperynsaus CIIOCOOHOCTH MOJIEPKUBATH TIOCTOSIHCTBO CBOETO
XHUMHYECKOI'0 COCTaBa U HHTEHCUBHOCTH OOMEHHBIX
IPOLIECCOB.
YBEJIMUEHUE MACChI Opraiu3ma (0codu), opraHa uiu
Poct y4JacTKa TKaHH 32 CUET YBEIHMUCHUS KOJIMYECTBA U

pa3MepoB KIIETOK M HEKJIETOUHBIX 00pa30BaHMiA

BOCITPOM3BEICHUE ce0e TT0T00HBIX

Pa3smHoxeHue

HacnenctBeHHOCTH CIOCOOHOCTh OPraHU3MOB O0€CIIeYHBATh epeaavy
IIPU3HAKOB, CBOMCTB U OCOOEHHOCTEN pa3BUTUS U3
IIOKOJICHUS B IIOKOJICHHE.

Kiterounoe crpoenue Bce cymectByromue Ha 3eMiie OpraHu3Mbl (Kpome
BUPYCOB) UMEIOT KJIETOUYHOE CTPOCHUE

Pazgpaxxumocts CIIOCOOHOCTB OTBEYATh HA ONPEEIICHHbIE BHEITHUE

BOSI[CIZCTBHH CHeI_II/I(bI/I‘leCKI/IMI/I pCaKIUAMMU.

10. KietouHslil ypoBeHb OpraHU3aIMH KU3HU COBMAIAeT C OpraHU3MEHHBIM
BBIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETA
uH(py3opus Tydenpka
BUPYC TPUIITIA
Oaktepuodar
XOJIEpHBIN BUOPUOH
AKTUHUS
XJIaMHJIOMOHA/1a
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4.2. OueHOYHbIE CPeICTBA, MPUMeHsIeMble /s MPOMEKYTOYHOH aTTeCTAMU MO UTOraM
U3yYeHMsl U CIUTITHHBI

Hown

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

BOITPOCHI
JJISl HOATOTOBKHU K HTOTOBOMY KOHTPOJIIO

OOBeKT M3ydeHus: OMOJOrMHM — XKHUBas Npupoza. [Ipu3HaKu KUBBIX OPraHU3MOB U HUX

MHOT000pa3ue.
YpoBHEBas OpraHu3anus KUBOK IPUPOBI U IBOIIOLUS.
MeTo/1bl TO3HAHUS KUBOU TPUPO/IBI.

3HayeHne OWOJIOTMM TPH OCBOCHHM TNpOoQeccuii H CHeHHaTbHOCTEH CpEIHEro

poeCCHOHATBLHOIO 00pa30BaHMIL.).

XUMHYECKUN COCTAB KJIETKU: HEOPTraHUYECKUE COETUHEHUS
XUMUYECKUI COCTaB KJIETKU: OPIraHUYECKUE COCAMHEHHUS
benku: cocraB, cTpoeHHUE, CTPYKTYpPa, CBOMCTBA U (DYHKIIUU
VYrneBoabl: BUbI, COCTaB, CBOMCTBA U HYHKIIUU

Jlunuael: BB, COCTaB, PyHKINUN

. Hykneunossie kucnotsl. JIHK: ctpoenne Monekysbl, MATpUYHBIN CHHTE3, (PYHKIUN

. Hyxnieunoseie kucnotel. PHK: crpoenue, Buzpl, pyHKIIH

. AT®: cTpoenue, GyHKIIUU, CHHTE3

. Co3/1aHre ¥ OCHOBHbBIE IIOJIOKEHUS KJIETOYHON TEOPUU

. Bupycsl, 0coOeHHOCTH CTpOEHUs, B3aUMOACHCTBUE C KIETKaMHU

.CxoncTtBa M pa3nuyusl B CTPOCHUU PACTUTEIBHOM W JKMBOTHOM KieTku. [luHo-

darouuTos

Amnmapart ['onsmxu, DI1C, mu3ocomsel: ctpoeHue, GyHKIUN
Knerounsrii nentp. Pubocomsl: ctpoenue, GpyHkuuu
Mutoxounpuu. [Inactumer: crpoeHue, QyHKIHH.

Knaccudukanus opraHu3MoB 10 THITY TUTaHUS

DHepreTUIecKrii 0OMEH: ITalbl XapaKTePUCTHKA, 001mas hopmMyia
dorocuHTe3: Pa3bl, XapaKTePUCTHKA

buocunTtes 6enxka Muto3. @a3pl MUTO3a

Bbecrnionoe pazmHoxeHue u ero GopMbl

I'amerorenes, 30HbI pa3BUTHA. ANUEKIETKH, CIIEPMATO30U/IbI
Meiio3: ¢a3bl, 3HaUeHUE

JIBOWiHOE OIJTIOAOTBOPEHUE

OnToreHes: "MOPHUOHATFHOE U TOCTIMOPHUOHAIILHOE Pa3BUTHE
['eneTnka, OCHOBHBIE MMOHSATHUS

Mounoru0puanoe u TurudpuiHoOe cKkpeuBanue. 3akoHbl Menenst
Oco0eHHOCTH HACJIeIOBaHU MPU3HAKOB, CIIETIEHHBIX TTOJIOM
CooTHoIIIeHHE XPOMOCOMHBIX THIIOB TIOJIOB B Pa3HBIX IPYIIIaX OPraHU3MOB
HacneacTBenHas nu3sMeHYMBOCTh. MyTaluu, IpUYMHBI MyTaIUi
Mopaudukarmonsas n3MeH4YuBOCTh. CBolCTBa MO DHUKATIANA
OCHOBHBIE TOCTUKEHUS U HAIIPaBJICHUSI COBPEMEHHOM CENEKIINU
Mertoapl ceNneKIuu pacTeHUM, )KUBOTHBIX 1 MUKPOOPTAaHH3MOB
Cucrema npupons! K. Jlunnes

OpomonnonHas teopus JK.b.Jlamapka

[Ipennoceuiku BO3HUKHOBEHUS Teopuu Y. /lapuHa
OpommononHas teopust Y. JlapsuHa

JIBMKYyIIME CUITBI BOJIOLIMHT

Bun, kpurepun Bua

[Ipucrnoco0IeHHOCTh OPraHU3MOB KaK pe3yabTaT €CTECTBEHHOTO 0TOOpa
®opMBbI €CTECTBEHHOT'O 0TOOpa

Bunoo6pa3oBanue, MUKPOIBOIIOIHS

u
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45. HampaBiieHUs 9BOJIIOLUH: apoMopdo3, uanoaganTtanus, gereaepanusi OCHOBHbIE HJIEH O
MIPOMCXOKICHUH JKU3HU Ha 3emIie

46. 'mmoTe3a caMOIIPOU3BOIBLHOTO 3aPOKICHUS KIU3HU

47. Teopust OMOXUMHUYECKON IBOJTFOITUN

48. Pa3BUTHE KU3HU B Pa3HBIC DPbI

49. TIpoucxoxeHre 1 IBOJIIOIUS YEIIOBEKa

50. UenoBeueckue pacel

DK3aMeH MPOBOAWTCS B yCTHOW (hOpMEe C HCIIOJIIb30BAHMEM KOMILIEKTa OmieTtoB. OnauH
Owier BKIIOYaeT TeopeTwueckuii Oyiok (1 wiam 2 Bompoca) W mpakTudeckuid 010k (1 wmmm 2
3a1aHus). buneTsl UMEIOT OMHAKOBOE YHCIIO BOIPOCOB. DK3aMEHATOPY MPEAOCTABISAETCS PABO
3a71aBaTh 00yYarOIIUMCS JIOTIOTHUTENIbHBIC M YTOYHSIOIIUE BOIPOCHI 110 OUJIETY.

O0pa3zen 3K3aMeHALIMOHHOT0 OnJieTa

®enepaabHOE rOCY1aPCTBEHHOE 0I0/1KeTHOE 00pa3oBaTeIbHOE YUpeKIeHUue
BbICIIETr0 00Pa30BaHUN
Omckuii rocyiapcrBeHHbli arpapHbiii yausepceuteT uM. I1. A. CtoabinuHa

YHUBEPCHTETCKUIT KOJLIEIK arpodu3neca

Yr1Bepxaaro:
npeaceaaTeb METOIMYECKOTO COBETA
M.B. UBanunkas

3K3AMEHAIIMOHHBIN BUJIET Ne 1
o pucuumnuae «OO /.10 buonorusy
(cnenmanbHOCTh 19.02.11 TeXHOIOTUS MPOAYKTOB ITUTAHUS U3 PACTUTEIBHOTO CHIPHS)

1. 3apaum o6mieii 6uonoruu. Pazaenst 6uonoruu. CBs3b ¢ ApYTUMHU OMOJIOTUYECKUMU
Haykamu. [lepeuncnure u oxapakrepusyiite o0IIMe CBOWCTBA JKUBBIX CUCTEM.

2. Kakwue hopMbI M”3MEHYNBOCTH BaM M3BeCTHBI? MoauduKannoHHas H3MEHINBOCTb, €€
3Ha4YeHHUs B )KU3HU opranusma? Hopma peaxiuu. BapuaiimonHslii psa u
BapuanMoOHHas KpuBas.

3. CocraBbTe OJHY U3 NHILIEBBIX LieNeil muTaHus B akBapuyme. OObsSCHUTE, IOYEMY B
aKBapuyMe KOpOTKHe nuiieBble nenu. [Touemy akBapuym Hy>KAaeTcsi B IOCTOSHHOM

yxoje?

OnobpeHo Ha 3aceJaHuu METOJIMYECKOTO COBETa, MPOTOKOJ Ne  oT r.
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V. IIOKA3ATEJIN OHEHKU PE3YJIbTATOB OCBOEHUSA JUCHUIIJINHBI

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIeTeHIu i

Ounenka

KpuTepnn OICHUBaAHUA 110 BUAAM paﬁoT

TECTUPOBaHUE nmpo4yue BUAbI paﬁ()T o TMCHMUIIJIMHE

(mpoueHT
NPaBUJIbHBIX
OTBETOB)

Bricokuii

O1inyHo

90-100%

OO6yuaromuiics r1y00Ko ¥ IIPOYHO YCBOUII
TEOPETUYECKHUM U OCBOUJI MPAKTUYECKUI
maTepuai. Jlaet JOru4HbIe U TPaMOTHBIE
OTBETHI. /leMOHCTpUpYyeET 3HaHUE HE TOJIbKO
OCHOBHOT0, HO U JIONIOJHUTEIBHOTO
Matepuaia, ObICTPO OPUEHTUPYETCS, OTBEYAS
Ha JIOTIOJIHUTENbHBIE BOMTPOCHL. CBOOOTHO
CIPABIISIETCS C MOCTABJICHHBIMU 3a[auaMH,
apryMEHTHPOBAHO U BEPHO OOOCHOBBIBAET
INPUHSTHIE PEIICHHUS.

[ToBbIIIIEHHBIH

Xopoltiio

70-89%

OOyuarouiuiics TBEpA0 3HACT IPOrPaMMHBII
MaTepHai, FpaMOTHO U 10 CYILECTBY U3Jaraet
ero. He nmomyckaer cylecTBEHHbIX
HETOYHOCTEH IIPU OTBETAX HA BOIIPOCHI,
IMPaBUJIbHO NPUMCHACT TCOPCTHUYCCKUC
HOJIOXKEHUS IIPU PELICHUU MPAKTHYECKUX
3aJad4, BJIaJiceT HaBbIKaMU U IIPUEMaMH UX
BBITTOJIHEHHUSL.

bazosriit

VYnosuer
BOPHUTEI

BHO

50-69%

OO6yyaromuiicss JEMOHCTPUPYET 3HAHUSI TOJIBKO
OCHOBHOT'O MaTepuasa, HO He YCBOMWJI €ro
JIETAJIM, UCTIBITBIBAET 3aTPYIHEHUS TIPU
pelIeHur MpaKTUYECKUX 3a1ad. B orBeTax Ha
TOCTaBJIEHHBIE BOMPOCHI JOMTYCKAEeT
HETOYHOCTH. JlaeT onpeneneHus noHsITHH,
HEHCKaXKarolue ux cMpici. Hapymaer
MOCJIEA0BATEILHOCTD U3JI0KEHUS
POrpaMMHOT0 MaTepHaa.

He

chopmupoBana

Heynosn
€TBOPUTE

JJBHO

0-49%

OO0yuaromuiicst He 3HAET, HE BBIMOJIHSAET UITH
HEIPABWIBHO BBIITOHSIET OOJIBIIYIO YacTh
ydyeOHoro Marepuania. Jlomyckaer ommoOKku B
(hopMyIIHpOBKE ONpeAeTIeHUH, HCKAKAIOIIUE
UX CMBICII, OECTIOPSIIOYHO ¥ HEYBEPEHHO
n3naraet matepuai. OTBETHI Ha
JIOTIOTHUTEIHHBIE BOIPOCHI OTCYTCTBYIOT. He
BBITIOJTHSIET 3aIaHHUS.
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JIMCT PACCMOTPEHWH U OJOBPEHUI
padouyeil mporpaMMbl IUCIUTIIIHHbI
00/1.10 buoJsorus
19.02.11 TexHoJi0r¥si MPOAYKTOB NUTAHUS U3 PACTUTEIBHOI0 CHIPbS

1) PaccmoTpena u ono0peHa:

a) Ha 3acenanuu npeIMeTHO-IIUKIIOBOM METOAMYECKOH KOMUCCHH
nportokon Ne 7 or 17.05.2023 r. ‘
[Tpencenarens [TLIMK 7/ E.M. Ka3naueeBa

&

7

0) Ha 3acenanuu MeTo1M4yecKoro cosera npotokoi Mo'5 ot 25.05.2023 r.

[Ipencenarenb METOAMYECKOTO COBETA Q/ M.B. NBanuukas

2) PaccMoTpeHa M 0100peHa BHEIIHHM 3KCIEPTOM

a) PyxoBogutens Hayuno-metomuueckoro otaena AHIIOO «Omckas akageMusi SKOHOMHKH U
npeanpuHUMaTenseTsay A.B. Muxaiinenko

N3MEHEHUSA U JONNOJTHEHUSA
K pado4eil nporpaMmme y4eOHOM U CIATIINHbBI
00/1.10 buosaorust
B coctaBe OOII 19.02.11 TexHosi0rusi MPOAYKTOB NUTAHUS U3 PACTUTEIbHOIO CHIPbSI

BexomocTh n3menenui

OtmeTka
Cpoxk 00 yTBep>KJI€HHH/ COTIIaCOBaHUHU
PO, W3MEHECHUN
C KOTOPOTO Howmep u ocHOBHOE coniepkaHue
pykoBoautens OOIT
BBOJIUTCSA W3MEHEHUS W/ UITN JOTIOTHEHUS
UHUIIATOP WIH
U3MEHEHHE
U3MEHEHUS npejcenarenb
ITIIMK
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