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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN TPOTPAMMBI JJUCHUIIJINHBI
00/1.10 buoaorus

1.1. MecTO AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/ibHOM NPOrpaMMbl:

JucuumnimHa 00/.10 buoaorus SIBJISICTCSI 00s13aTeIbHOM YaCThIO
obmeoo6pazoBatenbHbix aucnuiuine OOIl B cootBerctBHM ¢ PI'OC CIIO mo crnennaibHOCTH
19.02.12 TexHonorus NpoAYKTOB MUTAHUS JKUBOTHOT'O IIPOUCXOXKICHUS.

1.2. leas ¥ IuIaHMpyeMble Pe3yJbTAThI 0CBOEHUS TUCHMIIUHBI:
00/1.10 bwuojgorust -

MNpeaACTaBJICHUA O CBOMCTBaX KMBBIX CHUCTCM, HCTOPUUCCKOM Pa3BUTUU KU3HU, O COBPECMCHHBIX

Lenp AMCHUIUIMHBI dopmMHpoBaHHE y CTYACHTOB IIEJIOCTHOTO

HAIPAaBIICHUSX, MPOOJIEMAaxX U MEPCIEKTUBAX OMOJIOTUYECKUX HAYK JJIs Haubosee KaueCTBEHHOTO
U Tpo(heCCHOHATHFHOTO OCBOCHHSI CICIUATBHBIX JIUCHUIUINH, WMEIONUX OHOIOTUYECKYIO
ocHoBy. CoxepkaHue mporpammbl  00I1€00pa3oBaTeIbHOW  JUCHUIUIMHBI — MaTeMaTHKa
HAIpPAaBIIEHO HA JIOCTH)KEHUE PE3yIbTAaTOB €€ U3yUeHUsl B cOOTBETCTBUU ¢ TpeboBaHusiMu OI'OC
COO c¢ yuerom npodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

Oco0oe 3HaueHne TucHUIUIMHA uMeeT npu GopmupoBanuu u pazsutuu OK 1, OK 2, OK
OK 4, OK 7.

Koa u HauMeHOBaHHE HJIaHI/IpyeMLIe PE3YJbTATHI OCBOCHUA TUCIHUIIJIMHBI

(popmupyemsbIx
KOMIIeTeHIMH

O6mme!

JMCHUIIMHAPHbIE?

OK 01. Beibupats
CTIOCOOBI PEIICHUS
3a1a4
npodeccnoHaTEHOM
JeSITEeIIbHOCTH
MPUMEHUTEIHHO K
pa3IMYHBIM KOHTEKCTaM

B yacTu Tpynosoro
BOCIIUTAHMSA:

- TOTOBHOCTH K TPYAY,
OCO3HAHUE LIEHHOCTU
MacTepcTBa TPyAOII0oue;

- TOTOBHOCTh K aKTUBHOM
JIeATETbHOCTH
TEXHOJIOTUYECKON U
COIMAIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD,
TJIAHUPOBATh U
CaMOCTOSITEJILHO BBIITOJIHSTh
TaKylo J1€SITeIbHOCTb;

- HHTEpEC K pa3InNdHbIM chepam
npodeccuoHaNbHOM
JeSITeJIbHOCTH,

OBnageHue yHUBEpCaIbHBIMU
y4eOHBIMHU TTO3HABATEIIHHBIMU
JIEUCTBUSIMU:

a) 0a30Bble JIOTHYECKHe
NEeHCTBHA:

- CaMOCTOSITEIbHO
bopmMynupoBaTh 1
aKTyaJIu3UpOBaTh NPOOIEMY,
paccMaTpuBath ee
BCECTOPOHHE;

- chopmMHpOBaTH 3HAHUS O MECTE
U posid OMOJIOTUU B CUCTEME
€CTECTBEHHBIX HayK, B
($hopMHUPOBAHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOU KapTHHBI
MUpAa, ¥ B TO3HAHUHU 3aKOHOB
IPUPOJIBI M PEILICHUH KU3HEHHO
B)XHBIX COIMAIbHO-ITHYECKHX,
HKOHOMHUYECKHUX, IKOJTOTHYECKHX
mpo0JIeM 4eI0BEYECTBA, a TAaKKe
B PELIEHHUHU BOIIPOCOB
paloHaIbHOIO
IPUPOJIONIOIB30BAHUS; B
(GhOpMHUPOBAHHH 1IETIOCTHOTO
OTHOILIEHUS K IPUPO/IE,
00LIEeCTBY, YETIOBEKY; O BKJIAJE
POCCHIMCKHX U 3apyOe’KHBIX
YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruy; GyHKIMOHATBHOM
IPaMOTHOCTH Y€JIOBeKa JIJIs
pelIeHNs KU3HEHHBIX Mpo0IIeM,
- YMETh BIIaJIETh CUCTEMOM
OMOJIOTMYECKUX 3HAHUHM, KOTOpast
BKJIIOYAET:

OCHOBOIIOJIATrarone
OMOJIOrMYeCKHe TEPMHUHBI U




- YCTaHABIIMBATh
CYIIIECTBEHHBIN MPU3HAK WU
OCHOBaHUS JJIs1 CPABHCHHSI,
Kiaccuukanuu u 0000IICHUS;
- OIIPEIEINIATh LEH
eITEeIbHOCTH, 331aBaTh
napaMeTpsl U KpUTEPUH
JIOCTHIKEHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS B
paccMaTpuUBaeMbIX SIBICHUSX;
- BHOCHTh KOPPEKTHBHI B
JIeATEIbHOCTD, OICHUBATh
COOTBETCTBHUE PE3YJIbTATOB
eJISIM, OIICHUBATh PUCKU
MOCJIEACTBUI IeITEIbHOCTH;

- pa3BHUBATh KPEATUBHOE
MBIIUJICHUE TP PEIICHUN
JKU3HEHHBIX TTPOOIEM

0) 0azoBbIE
HCCJIEN0BATEIbCKHE
JelCcTBHA.

- BIIQJICTh HaBBIKAaMU y4eOHO-
HCCIICIOBATCILCKON U
MIPOCKTHOM JIeATEIILHOCTH,
HABBIKAMU Pa3peIICHUS
npo0Jem;

- BBISIBJISITH TIPUIUHHO-
CJICCTBEHHBIC CBSI3U U
aKTyaJIn3UpPOBATh 33124y,
BBIIBUTATh TUIIOTE3Y €€
peIIeHus, HAXOAUTh apPTyMEHTHI
IIUIS TOKAa3aTeNbCTBA CBOUX
YTBEPKIECHUH, 33/1aBaTh
napaMmeTpsl U KpUTEPUHU
pelIeHus;

- aHAIM3UPOBAThH NOTyYCHHBIC B
X0JIe pelIeHUS 3a1a4
pe3yNbTaThl, KPUTHUECKH
OIICHUBATH UX JIOCTOBEPHOCTH,
MIPOTHO3HPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSX;

- YMETh MEPEHOCUTH 3HAHUS B
MO3HABATEIIBHYIO U
MPAKTUYECKYIO 00JacTu
KU3HEEATENLHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS
U3 pa3HBIX MPEIMETHBIX
obuacTeii;

- BBIIBUTATh HOBEIE UJIEH,
npeiaraTh OpUrHHAJIbHBIC
TIOJIXOJTBI U PEIICHHUS;

MOHSATHSL (KU3HB, KJIETKA, TKaHb,
OpraH, OpraHu3M, BH],
HOMYJISIIMSL, SKOCUCTEMA,
ouoreHo3, ouocdepa;
MeTa0o0IM3M, TOMEOCTa3,
KJIETOYHBIA UIMMYHUTET,
OouocunTe3 6eKa, OMOMOINMEPHI,
JIUCKPETHOCTh, CAMOPETYJISALINS,
CaMOBOCIIPOU3BEICHHUE,
HaCJIEJICTBEHHOCTb,
M3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U
pa3BUTHE);

buonorunueckue reopuu:
xyieroyHas teopus T. llIBanHa,
M. neinena, P. Bupxoga;
KJIOHAJIbHO-CEJIEKTUBHOTO
ummynurera I1. Dpaux, U.1.
MeuHuKkoBa, XpOMOCOMHast
TEOpHUs HACJIEACTBEHHOCTH T.
Moprana, 3aK0H 3apO/IbIILIEBOrO
cxoactia K. bapa, sBontonimonHas
teopus Y. JlapBuHa,
CUHTETHYECKasl TeOpus
3BOJIFOLIUU, TEOPUS
anTporioresesa Y. JlapBuna;
Teopus OHoreoleHo3a
B.H.Cyxkauésa; yuenus H.U.
Basunosa — o LlenTpax
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIX pacTeHui, A.H.
CeseprioBa — 0 IyTAX U
HaIpaBJIEHUAX dBOJIOIMH, B.1.
Bepnanckoro — o 6uocdepe;
3aKOHBI ( €AMHO00pa3us
ITOTOMKOB IIEPBOI0 MOKOJIEHUS,
pacILeIIeHNs] IPU3HAKOB,
HE3aBUCUMOTI'O HACJIEI0BAHNS
IIPU3HAKOB U HApYIIEHUS
cuermienust reHoB T. Moprasa;
TOMOJIOTMUYECKUX PSAJIOB B
HacJIeACTBEHHOU N3MEHYNBOCTHU
H.N. BaBuinoBa, TeHETUUYECKOTO
paBHoBecus Jx. Xapau u B.
Baitn6epra; 3apobIieBoro
cxoxactra K. bapa,
OMOTeHEeTHYECKOTO 3aKOHBI .
I'exkens, @. Mromepa);
IIPUHLIMIIBI (YUCTOTHI FaMeT,
KOMIUIEMEHTApHOCTH ); MpaBuia
(MunumymMa fO. JInOuxa,
HKOJIOTMUYECKOHN MUpaMUIbl YUCe,
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- CIIOCOOHOCTB HX
HCIIOJIb30BaHUS B
MMO3HABATECILHOM M COIMAJIbHOM
MPaKTUKE

OMOMACCHI U DHEPTHUH); TUIIOTE3bI
(xoanepBaTHOM A.M. OmapuHa,
nepBUYHOro OynpoHa Jx.
Xonaeitna, mukpochep C. Dokca,
pubo3uma T. Yek);

- chopmupoBaTh YMEHUS
PacKpbIBaTh COJIEPKAHUE
OCHOBONOJIATraAl0IIUX
OMOJIOTUYECKUX TEOPU U
TUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
HBOJIFOLIMOHHON, IPOUCXOXKICHUE
JKU3HU U YEJIOBEKA; BIIaJICHUE
CUCTeMOM 3HaHUN 00 OCHOBHBIX
METO/1aX Hay4HOI0 IMO3HAHUS,
UCIOJIb3YEMBIX B OMOJIOTMUECKUX
HCCJICTIOBAHMSIX KHUBBIX O0OBEKTOB
1 DKOCUCTEM (OIMHCaHHeE,
U3MepeHue, MPOBeICHUE
Ha0Mr0IeHuH ); criocobamu
BBISIBJICHUSI U OLICHKH
AHTPOIIOTC€HHBIX U3MEHEHHH B
IPUPOJIE;

- copMuUpOBaTH YMEHUS
pacKpbIBaTh OCHOBOIOJIATAIOIIUE
OMOJIOTUYECKHE 3aKOHBI U
3akoHomepHoctH (I'. Mennens, T.
Moprauna, H.J. BaBuiiosa, 3.
I'exkens, @. Mromnepa, K. bapa),
TPaHUIBI UX IIPUMEHUMOCTH K
JKUBBIM CHCTEMAaM;

- YMETb BBIJIEJISITH CYIIIECTBEHHBIC
MIPU3HAKU: CTPOCHUS BUPYCOB,
KJIETOK NMPOKAPUOT U SYKAPHOT;
O/IHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHI0B, OMOT€0IIEHO30B,
AKOCHUCTEM U 6rochepsl;
CTPOEHHMSI OPraHOB U CUCTEM
OPraHoOB PACTEHUM, KUBOTHBIX,
YeJI0BeKa; MPOLIECCOB
KU3HEICATSIbHOCTH,
MPOTEKAIOIIMX B OpraHU3Max
pacTeHUH, )KUBOTHBIX U YETIOBEKA,
OMOJOTHMYECKHUX TPOIIECCOB:
oOMeHa BemiecTB (MeTaboIu3M),
uH(OpMAIIUU U TIPEBpaIleHUs
SHEpPruu, OpOKEHHUS,
aBTOTPO(PHOTO U TeTeTPOhHOTO
TUIIOB MUTaHUA, (POTOCUHTE3A U
XEMOCHHTE3a, MUTO3a, MeH03a,
raMeToreHesa, sMOpuoreHesa,




NOCTAMOPHOHAIBHOTO PAa3BUTHA,
Pa3MHOXKEHHU S, UHAUBHUIYaJIbHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aMMO/ICHCTBHS
T'€HOB, FE€TEPO3UCA; ICHCTBHS
HCKYCCTBEHHOI0 000pa,
CTaOUITU3UPYIOIIETO, IBIKYIIETO
U Pa3pbIBAIOIIETO €CTECTBEHHOTO
0TOOpa; aIONaTPUIECKOro U
CUMIATPUYECKOTO
BHUJ1000pa30BaHUS; BIUSHUS
JBUKYIIUX CHJ SBOJIOIMH HA
reHO(OH/T TOMYJISINH;
MPUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpezie 00uTaHus, YepeIOBaHUS
HAIPAaBIICHUH 3BOJIOLUY;
KPYroBOpPOTa BEIIECTB U MOTOKA
SHEPTUU B IKOCUCTEMAX;

- IPUOOPECTHU OTIBIT MPUMEHEHHS
OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMBIX B
Ouoorun: HaOMIOACHUS U
OTHMCAHUS KUBBIX CUCTEM,
MPOLIECCOB U SIBJICHUI;
OpraHu3aIy U MIPOBEICHUS
OMOJIOrMYECKOr0 IKCIIEPUMEHTA,
BBI/IBIDKEHUS THIIOTE3, BBISABISATH
3aBUCUMOCTH MEXKITY
UCCIIeTyeMbIMU BEIMYUHAMH,
OOBSICHATP TIOJTYYECHHBIC
pe3ynbTaThl U (POPMYIUPOBATH
BBIBOJIBI C MCTIOJIH30BAHUEM
Hay4HBIX [IOHATHUH, TEOPUN U
3aKOHOB;

- copMHUpPOBATh YMEHUS
BBIJICNIATH CYIIECTBEHHBIE
MPU3HAKU BUPYCOB, KJIETOK
MPOKAPUOT U DYKApHUOT;
OJITHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHH3MOB,
BHIIOB, OMOT€O0IIEHO30B U
YKOCHUCTEM; OCOOEHHOCTH
IPOIIECCOB OOMEHa BEILECTB U
MIpEBpaIeHHs SHEPTHH B KIETKE,
¢doTocuHTE3a, MIACTUIECKOTO U
SHEPTeTUUYECKOr0 OOMEHa,
XEMOCHHTE3a, MUTO03a, Mei03a,
OILJIOJIOTBOPEHHUS, Pa3BUTHS U
Pa3MHOXKEHUS, UHAUBHUIYaTIbHOTO
Pa3BUTHSI OpraHU3Ma
(oHTOrEHe3a), 60pHOBI 3a
CYIIECTBOBAHHE, €CTECTBEHHOTO




otbopa, BUI000pa3oBaHus,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB
K cpenie OOUTaHUsl, BIUSHUS
KOMITOHEHTOB IKOCHCTEM,
AHTPOTIOTEHHBIX U3MEHECHHI B
HKOCHCTEMAax CBOEH MECTHOCTH,
KPYrOBOPOTa BEIIECTB U
MpEeBpaLICHHs SHEPTUU B
ouocdepe;

- chopmupoBaTh YMEHUS
MPUMEHSITH ITOJTY9CHHBIC 3HAHHS
JUTsl OObSICHEHUS OMOJIOTHYECKHX
IIPOLIECCOB U SBJICHUM, JUIS
MPUHSITHS TPAKTUYECKUX
pPELIEHHI B TIOBCEIHEBHOW KU3HU
C 1IeNbI0 00ecTeueHus
0€3011aCHOCTH CBOETO 3710POBbS U
3I0POBbSI OKPYKAKOLIUX JIHOJIEH,
coOr0IeHHs 3J0pOBOTO 00pasa
JKU3HU, HOPM TPAaMOTHOTO
MOBE/ICHUS B OKpYXKaIOIIei
IIPUPOJHON Cpelie; TOHUMaHue
HEO0OXOIUMOCTH UCIIOTIB30BAHUS
JIOCTH>KEHUM COBPEMEHHOMU
OHMOIOrvy U OMOTEXHOJIOTUN I
panroHAIHLHOTO
MPUPOIONIOIB30BAHUS; YMEHUE
UCTIOJIF30BaTh COOTBETCTBYIOIIHE
apryMEeHThI, OMOJIOTHYECKYIO
TEXHOJIOTUIO 1 CHMBOJIUKY TSI
JI0Ka3aTeNbCTBA POJCTBA
OpPTaHW3MOB Pa3HBIX
CUCTEeMAaTUUYECKUX TPYIIIL;
B3aMMOCBSI3M OPTaHU3MOB U
Cpenbl 0OUTaHUS; eMHCTBA
YeJIOBEYECKHX pac;
HE00XO0IUMOCTH 3/10pOBOTO
o0pa3a )XKM3HHU, COXPaHEHUS
pa3sHooOpa3us BUJOB U
IKOCHUCTEM, KaK yCIIOBHUS
COCYIIIECTBOBAHUS IPUPOJIBI U
YeJI0BEUECTBA;

- chopMHpOBaTh YMEHUS pelIaTh
OMOJIOrMYEeCKHe 3a1a4M,
COCTaBISITh TCHOTHITHYECKUE
CXEMBI CKPEIIUBAHUS JTS Pa3HbIX
TUIIOB HACIIEOBAHHUS TPU3HAKOB
Y OpPTraHU3MOB, COCTABIISITH CXEMBI
NepEeHOca BEIIEeCTB U YHEPTUHU B
AKOCHCTEMaXx (LIeTH MUTaHUS,
MIUIIIEBBIE CETH), BBISABIATD
MIPUYHUHHO-CJICICTBEHHBIC CBSI3U




MEXy UCCIIEyeMbIMH
OMOJOrHYEeCKUMHU 00BEKTAMH,
IpOoIeCCaMH U SIBJICHUSMU;
JIeNIaTh BBIBOJIBI U TIPOTHO3HI HA
OCHOBAHMHU TOJTYYEHHBIX
pe3yJIbTaTOB,

- chopMupOBaTH YMEHUS
KPUTHYECKH OIICHUBATh
nHpopMaIro OUOIOTHIECKOTO
COJICPKAHHUS; BKIIOYAIOIYIO
TICEB/IOHAYYHBIC 3HAHUS W3
Pa3INYHBIX UCTOYHUKOB
(cpencTBa MaccoBoit
uHpOpMaLUU, HAYyYHO-
MOMYJISIPHBIC MaTepPHUAIbI),
UHTEPIPETHPOBATH ITUYCCKHE
aCTIeKThl COBPEMEHHBIX
UCCIICIOBaHMIA B OMOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rI100aTbHBIE
HKOJIOTHYECKHUE TTPOOIIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110
OTHOILIEHHIO K HUM COOCTBEHHYIO
MO3UIINIO, YMEHHE OIICHUBATh
STHUYECKHE ACTIEKTHI
COBPEMEHHBIX MCCIICIOBAHUN B
00nacTu GMOTEXHOJIOTUH U
TeHETHYECKUX TEXHOJIOTHi
(KIIOHMpPOBaHUE, HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIPABIEHHOE
M3MEHEHHEe TeHOMa U CO3/1aHne
TPAaHCT€HHBIX OPraHU3MOB);

- chopmMupoBaTh YMEHUS
CO03/1aBaTh COOCTBEHHbIE
MUCHMEHHBIC U YCTHBIC
COOOIIEHNSs] HAa OCHOBE
OMoI0rMYecKor HHPpOpMaIH U3
HECKOJIbKUX UCTOYHUKOB,
IpPaMOTHO UCTIOIB30BATh
MOHATHBIN anmapart OUoJIoTHH;

- YMEHHUE BBIJIBUTATh TUTIOTE3HI,
IPOBEPATH UX
IKCTIEPUMEHTATHHBIMH
cpeacTBaMu, GOpMyIUpys el
UCCIICIOBAHMSI, aHATU3UPOBATh
MOJTy4YEeHHBIE PE3YIbTaThl U
JIeNIaTh BBIBOJIBL;

- IPUHUMATh y4acTHEe B HAYYHO-
HCCIIEIOBATEIIBCKON paboTe 1Mo
OMOJIOTUH, SKOJIOTUH U
MeAMIMHE, TPOBOAUMOM Ha Oaze
MIKOJIbHBIX HAYYHBIX OOILECTB U




nyOJINYHO MPEICTABIATh
HOJTyYEHHBIC PE3yJIbTaThl Ha
YUEHHUECKUX KOH(PEPEHIHIX
Pa3HOTO YPOBHS;

OK 02. cnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHaJIHM3a U
WHTEPIpPETAINN
uHboOpMaUU U
WH(POPMAIMOHHBIC
TEXHOJIOTUU ISt
BBITTOJIHEHUS 3a/1a4
npodeccnoHaTbEHOM
JeSITeTbHOCTH

B ob6s1acTi nenHocTu
NMO3HAHMSA:

- ¢(hOpMHPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
00LIECTBEHHON PAKTHUKH,
OCHOBaHHOT'0 Ha JUaJIore
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE
SA3BIKOBOM M YUTATENBCKOMN
KYJIBTYpPbI KaK Cpe/ICTBa
B3aMMOJICHCTBUS MEXKITY
JIIOJIbMU U [TO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTU HAyYHOU
JeSITEIbHOCTH, TOTOBHOCTh
OCYIIECTBISITH IPOEKTHYIO U
HCCJIEIOBATEIbCKYIO
JESTENIbHOCTh UH/IMBUYaTIbHO
U B TPYIIIIE;

Osnajgenne yHHBepCAJIbLHBIMHU
yuyeOHBIMHU
NMO3HABATEJIbHBIMH
AeCTBUAMMU:

B) padora ¢ unopmanmei;

- BJIaJICTh HaBbIKaMU
NOJy4YeHUs: THPOPMALIUH U3
VCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITENIbHO OCYILLECTBIISTh
IIOMCK, aHAJIN3,
CUCTEMAaTHU3ALHIO U
MHTEpHpeTalnio HHPOpMaLuu
pa3IMYHbIX BUJOB U (popM
IIPEJICTaBIICHMUS],

- CO371aBaTh TEKCTHI B
pa3NuYHbBIX (hopMaTax ¢ y4eToM
Ha3Ha4YeHUs! UHpOpMaIiy U
IIEJIEBOM ayTUTOPUH, BBIOHpast
ONTUMAJIBHYIO (hopMy
IIPEJICTaBICHUS U
BU3YaIH3aliy;

- OLICHUBATh IOCTOBEPHOCTD,
JETUTUMHOCTh UH(OPMALINHU, €€
COOTBETCTBUE MPABOBBIM U
MOpaJIbHO- 3STHUYECKUM

- chopmupoBaTH YMEHUS
KPUTHYECKH OLICHUBATh
uHPOPMALIKIO OHOIOTHYECKOTO
COJIepKAHUS, BKIFOYAIOLIYIO
TICeB/IOHAYYHBIC 3HAHUS U3
pas3INYHbIX UCTOYHUKOB
(cpencTBa MaccoBoi
uHpOpMalLUU, HAyYHO-
HOMYJISIPHBIE MaTepHAIIbI);
MHTEPIPETUPOBATh ITHUYECKHE
aCIIeKThl COBPEMEHHBIX
UCCIIeI0BaHU B OMOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;

- HHTEPIPETUPOBATh ITHUYECKHE
acTIeKThl COBPEMEHHBIX
UCCIIeIOBaHU B OMOJIOTUH,
MeIUIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh 100aIbHbIE
HKOJIOTHYECKHUE TTPOOIIEMBI
COBPEMEHHOCTH, (OPMUPOBATH 110
OTHOILIEHHIO K HUM COOCTBEHHYIO
MO3UILINIO, YMEHHE OLIEHUBATh
STHUYECKHE ACTIEKTHI
COBPEMEHHBIX MCCIIEIOBAHUN B
o0nacTu GMOTEXHOJIOTHH U
TeHEeTHYECKUX TEXHOJIOTHi
(KIIOHMpPOBaHUE, HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIPABIEHHOE
M3MEHEHHEe TeHOMa U CO3/1aHne
TPAHCT€HHBIX OPraHU3MOB);

- copMHUpPOBATh YMEHUS
co3/1aBaTh COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE
COOO0IIeHUsI HA OCHOBE
Ouosiornyeckoil nHbopmanuu u3
HECKOJIbKUX UCTOYHHKOB,
IpPaMOTHO UCIOJIb30BATh
MOHSTUMHBIN anmapar GuoJIoTun




HOpMaM;
- HCIIOJIb30BATh CPEJICTBA
UH(POPMALIMOHHBIX
KOMMYHHKAI[HOHHBIX
TEXHOJIOTW B PELLICHUN
KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX H
OpraHU3aIMOHHBIX 33124 C
coOumoieHneM TpeOoBaHui
SPrOHOMUKH, TEXHUKH
0e301aCHOCTH, TUTHCHBI,
pecypcocOepexeHmsi, IPaBOBbIX
¥ 3THUYECKUX HOPM, HOPM
nH(}pOpMaITMOHHOM
0e301acHOCTH;

- BIIaJICTh HaBBIKAMU
pacrio3HaBaHMA U 3AIIUTHI
uH(popMaluuy,
HH(pOpMaITMOHHOM
0e30IaCHOCTH JIUYHOCTH;

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHUBE
Y KOMaHJIe

- FOTOBHOCTb K CAaMOPa3BUTHIO,
CaMOCTOSITEJIbBHOCTHU U
CaMOOIPEIEIEHHIO;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIICIOBATEIbCKOM,
MPOEKTHOM W COIMaIbHON
JIeSITEIIbHOCTH;

OBiaieHHe YHUBEPCAJIbHBIMHA
KOMMYHHKATUBHBIMH
AeCTBUAMMU:

0) coBMeCTHAasl 1esITeJIbHOCTh:
- IOHUMATh U UCTOJIb30BATh
IIpeUMyIlecTBa KOMaHAHON U
WHIUBUAYAIbHON pabOTHI;

- IPUHUMATH LIeJIM COBMECTHOM
JIeSITeJIbHOCTH, OPraHU30BBIBATh
1 KOOPJIMHUPOBATH ACHCTBUSA
0 €€ JOCTH)KEHHIO: COCTaBIISITh
IIJIaH IEUCTBUH, paclpeacaTh
pPOJIK C y4ETOM MHEHUI
Y4aCTHUKOB 00CYKIaTh
pe3yNbTaThl COBECTHON palbOTHI;
- KOOPAUHUPOBATH U
BBITNIOJHATH pa0dOTy B YCIIOBUSAX
peanbHOro, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYLIECTBIIATh TO3UTHUBHOE
CTPaTEruuecKoe MOBEJECHUE B
Pa3TUYHBIX CUTYAIHSIX,
MPOSIBISTH TBOPUECTBO U
BOOOpakeHue, ObITh

- chopmMHpoBaTH YMEHUS
C03/1aBaTh COOCTBEHHbIE
MUCHMEHHBIC U YCTHBIC
COOOILIEHNs] HA OCHOBE
Onosorn4eckoit nupopMauu u3
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH;
- YMETh BBIJIBUTATh TUTIOTE3HI,
IPOBEPATH UX
IKCIIEPUMEHTATBHBIMH
cpeacTBaMu, GopMyIupys 1elb
MCCIJIEIOBaHMsI, aHAIU3UPOBATh
MOJIy4YEeHHBIE PE3Y/IbTaThl U
JieNIaTh BBIBOJIBL;

- IPUHUMATh y4acTHEe B HAYYHO-
HCCIIEI0BATEIbCKON paboTe 1o
OMOJIOTHU. SKOJIOTHH MEIHIIUHE,
MPOBOJIUMON Ha 6a3e MIKOJIbHBIX
Hay4YHBIX OOIIECTB U MyOJIMYHO
NPECTABIIATH MOJyYeHHbIE
pe3yIbTaThl HA YICHUIECKUX
KOH(EepeHIUIX pa3HOT0 YPOBHS;
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MHHUIIMATHBHBIM
OsJaeHNe YHUBEPCAIbLHBIMH
peryisiTUBHbIMH
JeHCTBUSIMU.

I') NPUHATHE ce0s1 M APYrux
JI0en:

- IPUHUMATh MOTHUBBI U
apryMeHTHI IpYTUX JIIOJEeH Ipu
AQHAJIN3€E pe3yJIbTaTOB
JeSITEIbHOCTH;

- IPU3HABaTh CBOE IIPaBo U
IPaBo JIPYTUX JOAEH Ha
OIINOKH;

- pa3BUBaTh CIOCOOHOCTh
IIOHMMATh MUP C IO3ULIUU
JIPYroro 4yejoBeka

OK 07. CopeiicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHUU KIIUMaTa,
TIPUHIIHAITBI
OCPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BBIYAIHBIX
CUTYaITUAX

B o6.1acTH 3K0/710THYECKOTO
BOCIIMTAHMSA:

- chopmMHpOBaThH
9KOJIOTUYECKOH KYIbTYPHI,
MMOHUMAHUE BIIUSHUS
COIIMAIbHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSTHUE
MIPUPOJHON U COLMATBHOM
Cpebl, OCO3HAHUS TJI00AIBHOTO
XapakKTepa 3KOJIOTHUECKUX
npo0Jem;

- INTAHUPOBAHUE U
OCYILIECTBJICHUE JICVCTBUI B
OKpYKarollleH cpesie Ha OCHOBE
3HAHMA LENeN YCTOMYMBOro
Pa3BUTHS YEJIOBEUECTBA;
AKTHBHOE HENPUATHE ICHCTBH,
MIPUHOCSIINX BPEJL
OKpYXKarollleu cpee;

- YMEHUE MPOTHO3UPOBATH
HeOIaronpusITHbIE
AKOJIOTUYECKHUE TTOCIEACTBUS
MPEAIPUHUMAEMBIX JIEHCTBUM,
MpeaoTBpanas ux;

- pacIIUPEHUE ONBITA
JIEATEIIbHOCTH SKOJIOTHYECKON
HaIpaBJIEHHOCTH;

- OBJIJICHUE HAaBBIKAMH YIEOHO-
HCCIIeI0BaTEIbCKOIA,
MPOEKTHOM U COIIMATbHON
JIEATENIbHOCTH

- BJIQJIETh CUCTEMOMN 3HaHUN 00
OCHOBHBIX METOJIaX HAy4YHOTO
MO3HAHUS, HCTIOTIB3YEMBIX B
OMOJIOTMYECKHUX UCCIIEOBAHUS
JKUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, U3MepeHue,
MIPOBE/ICHUE HAOIIOICHHIA );
crocob6aMu BhIICTICHUS U OLEHKU
AHTPOTIOTCHHBIX H3MCHCHHI B
IPUPOJIE;

- YMEThH BBISBIISTH
OTJIMYUTETbHBIC TPU3HAKHU KUBBIX
CUCTEM, B TOM YHCJIe TpUOOB,
pacTeHUid, )KUBOTHBIX U YEIOBEKa,
MIPUCTIOCOOJIEHHOCTH BUIOB K
cpezne oOuTaHus, abUOTUYECKUX U
OMOTUYECKIX KOMIIOHCHTOB
3KOCHCTEM, B3aMOCBS3€EH
OpPraHU3MOB B COOOILECTBAX,
AHTPOTIOTCHHBIX H3MCHCHHI B
HKOCHUCTEMAX CBOEH MECTHOCTH;

- YMETh BBIJICIIATH CYIIECTBEHHBIC
MPU3HAKU OMOJIOTHYECKHUX
MPOIIECCOB: OOMEHa BEmeCTB (
MeTaboIM3M), UHPOPMALIUHU U
MIPEBPAICHUS SHEPTHH,
OpoXeHUs, aBTOTPOPHOTO U
reTepoTpOo(PHOrO TUMOB MUTAHHUS,
(doTocHHTE3a U XEMOCHHTE3A,
MHTO3a, MEH03a, TaMETOIeHe3a,
sMOpHOreHesa,
MOCTAMOPHUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHUS, UHAUBHUIYaIEHOTO
Pa3BUTHSI OpraHU3Ma
(oHTOreHe3a), B3aUMOIeHCTBUS
TE€HOB, TETEPO3UCA; ICHUCTBHI
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HCKYCCTBEHHOT'O 0TOODA,
CTaOMIIM3UPYIOLIETO, ABHKYLIETO
Y pa3phIBAIOIIETO €CTECTBEHHOTO
o0opa, alIonaTpuYecKoro 1
CHUMITaTPUYECKOTO
BU000pa30BaHUs; BIUSHUS
JBIDKYIIUX CHJI HBOJIIOIIMH Ha
reHO(OH/I MOMYJIALNY;
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB
K cpefie 00uTaHusl, YepeIOBaHUs
HAIIPABJIEHUI 3BOJIIOLUY;
KpYroBOpOTa BEIECTB U OTOKA
HHEPIUHU B IKOCHUCTEMAX;
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2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

2.1. O0beM IUCHUIIMHBI H BUbI y4eOHOH padoThI

O0BeM B yacax

®opma o0yyeHus

Buj yueOHoi1 padoThl

OuHas OYHO-3a04Hast
O0beM 00pa3oBaTeIbHOI MPOrPaMMBbI THCIUTLIAHBI 144
B T.4. B popMe NPaKTHYECKOH MOATOTOBKHU -
BT. Y.
TEOpPETUYECKOE 00yUeHne 60 30
IPAKTUYECKUE 3aHSITUS 70 30
CamocrosiTesibHas padora - 70
IIpomeskyTOYHAA aTTeCTALMS - IK3AMEH 14
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2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

2.2.1. TemaTH4ecKHii IUIaH U cOAepKaHUe TUCUHUILIMHBI IO 04HOH hopme 00ydeHH

HaunmenoBanue
pa3esioB U TeM

Conep:kanue yuyeO0HOro Mmarepuasa (0OCHOBHOE U
npo¢eccuoHATbLHO-OPHUEHTHPOBAHHOE),
JIabopaTopHbIe NPAKTHYECKHe 3aHATHS,

NPHUKJIATHONH MOYJIb

O0nLeMm
4acoB

dopmupy
eMble
KOMIIeTeH
10101

1

2

3

4

Pa3zgen 1. Ka

€TKA — CTPYKTYPHO-(pYHKIHOHAIbHAS eIHHULA
KHBOT'0

38/20

Tema 1.1.
Buosorusa xkak
HAayKa

Conepxanue

Teoperuyeckoe o0yueHue:

1. buonorus kak Hayka. CBsi3b OMOJOTHH C APYTUMU
HayKamu: Onoxumus, onodusnka, ONOHHKA,
re”oreorpadus u ap. Pons u mecto 6uonoruu B
(OopMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTUHBI
Mupa. 3HaueHue Onosornueckux 3Hanui. Mcropus
Ouosnoruu. 3HaueHUe IIUTOIOTHH JIJIsl PA3BUTHUS
OMOJIOTUH ¥ TTO3HAHUS IPUPOJIBI. METOTBI
[IUTOJIOTUU: MUKPOCKOMUS, XpoMaTorpadus,
aekTpodopes, METO MEUYECHBIX aTOMOB,
muddepeHIranbpHoe HeHTPUPYrHpoBaHUEe, KYIbTypa
KJIICTOK

OK 02

Tema 1.2.
Oo6man
XapaKTePUCTHK
a JKN3HHU

Conep:xanue

IIpakTnyeckoe 3ansitue: Ne 1

N

2.Paznoobpaszue 6uocucrem. Opranuzanus
OMONIOTHMYECKUX CUCTEM. Y POBHHU OpraHU3aIiu
OHMocucTeM: MOJIEKYISIPHO-TEHETHUECKHH,
OpraHOMIHO-KJIETOYHBIH, OPraHU3MEHHBIH,
MONYJIIUOHHO-BUI0BOM, SKOCUCTEMHBIN
(OmoreoneHoTHueckuil), buochepusiit. Hayku,
U3ydaromnme ONoIornIeckrue 00bEeKThI Ha Pa3HBIX
YPOBHSIX OpraHH3auuy )u3Hu. O0mast
XapaKTePUCTHKA KU3HHU, CBOWCTBA )KUBBIX CUCTEM.
I[Tporeccel, nporcxosiue B OHoCUCTEMax

OK 02

Tema 1.3.
buogornyecku
BasKHbIE
XMMHUYECKH
COCINHCHUA

Conep:xanue

(ep]

Teopernueckoe o0yueHue

3. Xumuueckuii coctaB KieTku. Heopranndaeckue
BEIIIECTBA KJIETKH, UX OMOJIOTHYECKAas POib.
Oprannueckue BellecTBa KIeTkH. buonornueckue
nonuMepsl. benku. CTpykTypa u pyHKINM OEIKOBOM
MOJIEKYJIbl. DepMEHTHI, NPUHIMI UX JEHCTBHUS.

N

4.YrneBosl. bruonornueckn GpyHKIUHN yrieBOAOB.
Jlunmnaet. OOt Tian crpoenust. [ 'uapodunbpHo-
ruzipooOHbIe cBocTBa. Knaccudukanus munuaos.
buonoruueckue ¢pyuxiuum munuaos. AT®. Ctpoenue
monekyibsl AT®. buonornyeckue pynkmmuu ATD

IIpakTHyeckoe 3ansaTHe: Ne 2

5.Ponb GenkoB, yrieBo10B U JKUPOB B OpraHU3Me
yesoBeKa. BUTaMuHbI 1 OMOJIOTHYECKH aKTUBHBIE
N00aBKH, UX 3HAYCHHE B )KU3HU OpPTaHU3Ma

OK 01
OK 02
OK 04

14



YCJIOBCKaA. FI/IHO- 1 aBUTAMHWHO35bI UX ITOCIICACTBUS.
[IpencraBneHune yCTHBIX COOOIIEHUM €
Hp€3eHTaHHeﬁ, IIOATOTOBJICHHBIX I10 HCpC‘IHIO
HMCTOYHHKOB, PEKOMEHIOBAHHBIX MIPETO/IaBaTeieM

Tema 1.4.
CTpyKTypHO-
(pYyHKIHOHAIBH
ast
opraHu3anms
KJIETOK

Conep:xanue

oo

Teopernyeckoe o0yueHue

6.Knerounas Teopus (T. [lIBann, M. neiinex, P.
BupxoB). OCHOBHBIE TTOJIOKEHHUS COBPEMEHHOM
KJICTOYHOU T€OpHH. THUIIbI KIETOK: 3YKapUOTUYECKAs
U npokapuornyeckas. CpaBHUTEIbHASA
XapaKTEpUCTHKA KIETOK 3yKapUOT (PaCTUTEIbHOM,
JKUBOTHOH, TpuOHOI). CTpOoCHHE MPOKAPUOTHICCKOM
kjIeTki. OCOOEHHOCTH CTPOEHUS reTepoTpOdHON U
aBTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK.
Crpoenue mnazmatuueckoit memOpansl. Tpancnopt
BEIIECTB Uepe3 IIa3MaTUYECKyI0 MeMOpaHy:
[MaCCUBHBIA U aKTUBHBINA. DHAOILUTO3: MMHOLIUTO3,
darouTo3. Dx301uT03. O60I0YKA WIH KIETOYHAs
creHka. CTpyKTypa U GyHKIMH KJIETOUHON CTEHKH
pacTeHui, TpuboB

N

7.1uromnasma. L{uto3oms. [{lutockener.
OnHoMeMOpaHHbIe OPraHOU/IbI KIETKH:
sHpoIu1azmaTuueckas cetsb (O11C), anmapar
I"onbaku, TM30COMBI, IEPOKCUCOMBI, BAKYOJIH
pacTUTENBHBIX KIeTOK. CTpoeHne U PyHKIMH
OJIHOMEMOpaHHbBIX OPraHOUI0B KJIeTKHU. KiieTouHbIi
cok. Typorop.

[TosryaBTOHOMHBIE OPTaHOUABI KIETKH:
MUTOXOHJIPHH, TIACTU/IBI: XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEWKOIIIACTHI, UX CTPOCHHUE U
GbyHKIMK. SnepHblii annapaT KI€TKH, CTPOEHUE U
byHKINN.

HememOpanHbIe OpraHOU IbI KJIETKU: pUOOCOMBI,
MHUKPOTPYOOUKH, KI€TOYHBIN HEHTP. OpraHou /bl
JBUKEHUS: pECHUYKH U KTI'yTUKU. CTpoeHue u
(GyHKIMN HEeMEMOpaHHbBIX OPTaHOMJIOB KIIETKH

IpakTuueckue 3ansitusi: Ne 3 Ne 4

8.JIaboparopHas pabota "CtpoeHue KIeTKU
(pacTeHust, )KUBOTHbIE, TPUOBI) U KJIETOYHBIE
BKJIIOYEHUS (KpaxMal, KapOTHHOUIbI, XJIOPOILIACTHI,
XpPOMOILIIACTHhI)"

[TproOperenue onbiTa MPUMEHEHHS TEXHUKU
MHUKPOCKOTIMPOBAHUS TIPH BBHITIOJTHEHUT
naboparopubix pabot. [Toaroroska
MHUKpPOIpENapaToB, HAOJIOIEHUE C TTOMOIIIBIO
MHUKPOCKOIIA, BBISIBJICHUE PA3TUYHBIX MEXKIY
N3y4aeMbIMH 00BEKTaMH, HHTEPIPETALINS
Ha0J101aeMBbIX SIBICHUH, ()OPMYITHPOBAHUE BHIBOJIOB

9.JIaboparopHast pabora "[IpoHHIIaeMOCTh
MeMOpaHBbI (TUIa3MOIU3, AETIa3MOoIIn3)”
[TproOpereHue onpITa IPUMEHEHUS TEXHUKHU
MUKPOCKOIIMPOBAHUS MPU BHITIOJIHEHUH

OK 01
OK 02
OK 04
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naboparopubix pabot. [ToaroroBka
MHKPOIIPETIapaToB, HAOIIOIEHHE C TOMOIIBIO
MHUKPOCKOIIA, BBISIBJICHUE PA3IMUNN MEXKITY
U3y4aeMbIMH 00BEKTaMH, HHTEPIIPETALIUS
Ha0JI01aeMBbIX SIBIICHHH, ()OPMYITHPOBAHUE BHIBOJIOB

Tema 1.5.
CTpyKTypHO-
(pyHKUMOHAIBH
ble (PAKTOPBI
HACJIe/ICTBEHHO
CTH

Conep:kanue

o

TeopeaneCRoe oﬁyqe}me:

N

10.Ctpoenue xpomocoM. XpOMOCOMHBIH HaOOP
KJIETOK, TOMOJIOTUYHBIE I HETOMOJIOTUYHBIE
XPOMOCOMBI, TaIJIOUIHBIA U AUILTOUIHBIN HaOOpP.
Hyxneunoseie kucnotsl. JIHK u PHK. Ctpoenue
HYKJIEMHOBBIX KUCTIOT. HykieoTusl.
KomniemeHnTapHbie a30TUCTbIE OCHOBaHUs. [IpaBuiio
Yapradda. Crpykrypa JJHK — nBoiinas cnimpais.
MecToHaxoAeHE U OHOIOTHYecKHe (QYHKIINH
JHK. JHK-3kcneptu3za. Bunst PHK. ®ynkunun PHK
B KJIETKE

IIpakTnyeckoe 3ansitue: Ne 5

11.Pemmenue 3a1a4 Ha ONpEACIICHUE
MOCIIE0BATEILHOCTH HYKJICOTH]IOB

OK 01
OK 02

Tema 1.6.
IMpoueccnl
MATPUYHOIO
CHHTE3a

Conep:xanue

TeopeaneCKoe oﬁyqelme:

NI NN

12.Matpuunsiii cunte3 JJHK — perukarus.
ITpunnune! permmkanuu JHK. Mexanusm
perukanuu JJHK. Permukanus [JHK
(operexaTuBHAas, OCTpEIIeKaTuBHAs ). Peakius
MaTpu4HOro cuHresa. [IpuHimun
KOMIUIEMEHTAPHOCTH B PEaKLUIX MaTPUYHOTO
cunre3a. JIHK u rensl. ['enetnueckuii koj, ero
coctaBa. Tpanckpumnius — MmatpuuHbii cuaTe3 PHK.
Tpancnsanus u e€ sTansl. Y clIoBUs OMOCHHTE3a
6enka. Ctpoenue T-PHK u xogupoBanue
aMHHOKHUCIOT. Posb pubocom B OnocuHTe3e Oenka

IIpakTHyeckoe 3ansaTHe: Ne 6

13. Pemenue 3a/1a4 Ha onpezeeHue
HIOCJIEZI0OBATEIbHOCTH aMHHOKHCIIOT B MOJIEKYJIE
Oenka.

OK 01
OK 02

Tema 1.7.
Hexserounsie
(opmbI KU3HU

Conep:xanue

Teopernueckoe o0yueHue:

N

14.Bupycy — HekJ1eTouHbIe POPMBI KHU3HU U
oOnurarHele napa3uthl. CTpoeHne IPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OaKTepro(haros.
Kusnennsiit uuxn JIHK-conepsxammii Bupyc, PHK-
coJiepaIniux BUpycoB, 6akreprodaros. BUY,
renaTuT 4eJI0BEKa.

bakrepuu. OOmias xapaktepuctuka. [lonstue
HITAMM.

IIpakTHyeckoe 3ansaTHe: Ne 7

15.BupycHsle u 6akTepuanbHble 3a00IeBaHUS.
OO111e MPUHLUIIBI UCTIONIB30BAHMS JIEKApCTBEHHBIX
BeniecTB. OcOOEHHOCTH MPUMEHEHHSI aHTUOMOTUKOB.

OK 02
OK 04
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[IpencraBiaeHne yCTHBIX COOOIICHHI C
IIPE3EHTALMEN, TOATOTOBJICHHBIX 10 IIEPEYHIO
VMCTOYHHMKOB, PEKOMEHJOBAHHBIX PENOJABATEIEM

Tema 1.8.
OomeH
BeIlECTB H
npeBpaiieHue
JHEPrUM B
KJIeTKe

Conep:kanue

TeopeaneCRoe oﬁyqe}me:

16.AccuMumsIUs M TMCUUILIMHA — IBE CTOPOHBI
meTaboau3ma. THIbl 0OMEHa BEIIECTB:
aBTOTPO(DHBIN U TeTePOTPOPHBINA, AdPOOHBIN U
aHa’pOOHEIN. DHEpreTHIecKoe 00ecIeueHNE KIICTKH:
npespaiierrne AT® B 0OMEHHBIX MpoIieccax.
DepMEHTAaTUBHBIN XapaKTep PEaKUUi KIIETOYHOIO
MeTabonu3ma

IIpakTHyeckoe 3ansTHe: Ne 8

17.1lepBu4HBINA CHHTE3 OPTAaHMYECKUX BEIIECTB B
kierke. [Tmactrnueckuiit ooOMeH. dotocuHTEs.
XeMmocuHTe3. AHA3POOHBIN SHEPreTHUYCCKUH 0OOMEH.
AmnaspoOHbIe opranu3msl. bposkenue, aBTOTpopHBII
U TeTepOoTPO(HBIN TUIT TUTAaHU. AHaIPOOHBIE
MHUKPOOPTaHU3MBI KaK 00bEKTHI OMOTEXHOJIOTHH.
Dranbl PHEpPreTuYecKoro oomena. I mukonms.
buonorndyeckoe OKMCICHUE, UIIH KIICTOYHOS
npixanue. 3yduTs U JaTh CPAaBHUTENBHYIO
XapaKTEPUCTUKY IUIACTHYECKOTO U SHEPTETUUECKOTO
obMeHa

OK 02

Tema 1.9.
Ku3nennplii
IHUKJ KJIeTKH.
Murto3. Meiio3

Conep:xanue

SN

IIpakTnyeckue 3anaTusa: Ne 9 Ne 10

18.KeTo4uHbIi UKL, €r0 MePUOIbI U PETYIIALINS.
[Tepuoas! uaTEp(Da3Hl UX OCOOEHHOCTH.
Juddepennmanys KIETKUA U apecT KIETOYHOTO
nukia. Jlenenue kietku — Muto3. CTaauu MUTO3a U
npoucxopsmue npoueccel. Kaprokunes n
[IUTOKUHE3. bruosornyeckoe 3HaueHNE MUTO3A.
Meiio3 — peyKIMOHHOE eneHne KieTku. Ctaauu
Meno3a. Melo3 — OCHOBA IOJI0BOTO Pa3MHOKEHHS.
[ToBenenue xpomocom B mMeitoze. Kpoccunrosep.
buonornueckuii cmpica meito3a. D dexTs meiiosa.
Meiio3 B )KU3HEHHOM LIMKJIE OPraHUu3MOB. 3yuuTs u
JIaTh CPABHUTEIBHYIO XapaKTePUCTUKY Me03a U
MHUTO3A.

19. PemieHue TeCTOBBIX 3aJaHMII 10 TEMeE:
«MoJIeKynsIpHbIN YPOBEHb OPraHU3ALIMU KUBOT0»

OK 02
OK 04

Pazgea 2. Ctpoenue u (yHKIIMU OPraHu3Ma

46/26

Tema 2.1.
Ctpoenue
OopraHusma

Conep:xanue

Teoperuyeckoe o0yueHue

20.0HOKNeTOUHbIe Oprann3Mbl. KosoHuanbHble
opraHu3mMbl. MHOTOKJIETOYHBIE OPTaHU3MBI.
B3anMocBs3b 4aCcTEl MHOTOKJIETOYHOI'O OpPraHU3Ma.
@ynknus. Oprassl 1 CHCTEMBI OPTaHOB. AMapaThl
opraHoB. I 'oMeocTa3 opraHusma 1 €ro noaaepKaHue
B ITPOLIECCE JKUZHEEATENbHOCTH

IpakTuyeckue 3ansaTus:Ne 11 Ne 12

OK 02
OK 04
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21.dyHKIMOHABHAS] CUCTEMA OPTaHoOB. TKaHH
pactenuil. TkaHu KUBOTHBIX U YesoBeka. OpraHbl
pacteHnid. Oprassl U CUCTEMbI OPTaHOB )KMUBOTHBIX U
YeJ0BeKa. 3HAYEHUE ONOPbI, IBMXKCHUS, TUTaHUS,
JbIXaHUs, TPAHCIIOPTA BEILLECTB, BBIJCIICHNUS,
3aIUTHI. 3HAYEHUE MPOSIBICHUS Pa3ApaKUMOCTU U
peryssuuu

22.Teopust KIIOHAIBHO-CENIEKTUBHOIO UMMYHUTETA
I1. Dpnuxa, .M. Meunukoa. H(pekroHHbIE
3a0oJieBaHus U 3nuieMusi. Baxueiiue snuaeMuu B
UCTOPUH YeoBedecTBa. BakiuHanus kaxk
npoduITaKkTHKa MHPEKIIMOHHBIX 3a00JI€BaHU.
[IpencraBiaeHne yCTHBIX COOOIICHHI C
Ipe3eHTaleN, TOITOTOBICHHBIX MO MEPEUHIO
MCTOYHHKOB, PEKOMEH/IOBaHHBIX ITPETIO/IaBaTEIIEM

Tema 2.2
DopMbI
Pa3sMHOKeHUs!
OpPraHM3MoOB

Conep:kanue

IIpakTnyeckoe 3ansaTHe: Ne 13

23.DopMbl pa3MHOXKEHUS OpraHu3MoB. becnionoe u
II0JIOBOE pa3sMHOXeHUE. Bubl 6ecrionoro
PasMHOXKEHUs: IPOCTOE JieJICHHE Ha/IBOE,
IMOYKOBAHUEC, PAa3MHOKXCHUC CIIOpaMHU, BETCTATUBHOC
pasMHOXKeHHUe, pparMeHTalus, KIOHUPOBAHUE.
ITonoBoe pa3MHOXKEHHUE.

OK 02

Tema 2.3.
Onrorenes
JKHBOTHBIX U
YeJIoBeKAa

Conep:kanue

TeopeaneCKoe oﬁyqelme:

24 .T'ameroreHe3 y )KMBOTHBIX. CriepMaTorenes u
ooreHe3. CTpoeHHe MOJIOBBIX KJIETOK.
Omo10TBOpEHNE ¥ SMOPHOHAIBHOE Pa3BUTHE
*KUBOTHBIX. [TapTeHOrenes. OmOpuorenes (Ha
npumMepe JaHueTHuka). Ctaauu sMOpuoreHesa.

IIpakTnyeckoe 3anaTne: Ne 14

25.PocT 1 pa3BUTHE )KUBOTHBIX.
[ToctamOpuonaneHbIi nepuo. [Ipsimoe u Henpsimoe
pasButue. PazButue ¢ meramopdo3zom y
0€CII03BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX.
Craguu nocTaMOpHOHAIBHOTO Pa3BUTHUS Y
JKUBOTHBIX U 4yenoBeka. [leproasl oHTOreHesa
4yeloBeKa. bronornyeckoe cTapeHue U CMepTb.
I'epoHTONIOTHS.

OK 02
OK 04

Tema 2.4.
OHnTorenes
pacreHui

Coaep:xanue

IIpakTuyeckoe 3ansitue: Ne 15

26.I'amerodut u ciopodut. PazmHOKEeHNE U
pa3BuTHE BOAOpOCiel. Pa3MHOXKEHHUE U pa3BUTHE
CIIOPOBBIX pacTeHUi. Pa3sMHOXKEHHE U pa3BUTHE
ceMeHHbIX pacteHuid. Poct. Ilepuoabl oHTOreHe3a
pacrenuit. [IpeacraBienne oTYETOB B BUJIE CXEM U
TaOJIHII.

OK 02
OK 04

Tema 2.5.
OcHoBHBIE
IMMOHATHUSA
reHeTHKH

Conep:xanue

TeopeTnueckoe o0yueHune:

27.I'eHeTHKa KaK HayKa O HACJICJICTBEHHOCTH U
M3MEHYMBOCTH OPraHu3MoB. OCHOBHBIE

OK 02
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T€HETHUYECKUE MOHATUSA U CUMBOJIBL. ['eH. ['enoTur.
®eHoTun. AieNbHbIE T€Hbl. AJTbTEPHATHUBHBIE
IIPU3HAKU. JIOMUHAHTHBIN U PELIECCUBHBIN
npu3Haku. ['omo3urora u rerepozurora. Yucras
nuaus. ['ubpuapl. OCHOBHBIE METO/IbI T€HETHKHU:
TUOPUAO0IOTHYECKHM, IUTOIOTHYECKHE,
MOJIEKYJIIPHO-TEHETUYECKHE

Tema 2.6.
3akoHOMepHOC
™
HacJieJ0BaHUS

Conep:kanue

TeopeaneCRoe oﬁyqe}me:

N

28.3aK0HOMEPHOCTH 00pa30BaHMs TaMeT. 3aKOHHI [
Mewngens: Monorubpuanoe ckpenBanue. [IpaBuio
JOMUHHUPOBAHUS. 3aKOH €AMHOO0Pa3Hs IEPBOTO
MOKOJICHUS. 3aKOH PAaCUICTIIICHUS IPU3HAKOB.
[{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpemmuBaHus. [ MImoTe3a 9ucTOTH TaMer.
Ananmsupyroniee ckpeuuBanue. JJuruopuaHoe
CKpelIrBaHue. 3aKOH HE3aBUCHMOT0 HACJIEIOBAHUS
npu3HakoB. [lonmuruOpuHOe HACIeIOBAaHUE U €T
3aKOHOMEPHOCTH

IIpakTnyeckoe 3ansiTue: Ne 16

29.Pemenue 3a7a4 Ha ONpeIeIeHUEe BEPOSITHOCTH
BO3HUKHOBEHUSI HACIICICTBEHHBIX ITPU3HAKOB MIPU
MOHO, 11 HOJII/IFI/I6pI/IIIHOM M aHAJIM3HUPYIOICM
CKpEIMBaHUHU, COCTABICHHE FTCHOTUIINYECKHUX CXEM
CKpEINBaHUS

OK 02
OK 04

Tema 2.7.
B3aumoneiicTB
e reHoB

Conep:kanue

Teopernueckoe o0yueHmne:

30.I'eHoTHII KaK LETOCTHAS CUCTEMA.
MHosxecTBeHHOE JieiicTBrE reHoB. [lieiioTponus.
MHOXeCTBEHHBIN aenu3M. BzanMmoaeicTeue
aJuleNbHBIX reHOB. KogoMuHupoBaHue.
BzanmogeiicTBHE HeaIeIbHBIX T€HOB.
KomnementapHocts. Onuctas. [lonumepus

IIpakTnyeckoe 3ansaTue: Ne 17

31.Pemmenne 3a1a4 Ha omnpeiesieHHe BEPOITHOCTH
BO3HHUKHOBEHUS HACJIEJICTBEHHBIX IPU3HAKOB IIPH
Pa3IUYHBIX TUIIAX B3aUMOJIEHCTBHSI T€HOB,
COCTAaBJIEHUE T€HOTUIIMYECKUX CXEM CKPEIUBAHUS

OK 01
OK 02

Tema 2.8.
cnenuaibLHoe
HacJIeI0BaHHue
NPU3HAKOB

Conep:xanue

TeopeTnueckoe o0yueHune:

N

32.3akonbl T. Moprana. CrieryieHHOe HaclieJI0BaHUE
TeHOB, HAPYIICHUE CIETUICHUS. X POMOCOMHAs
TEOpHs HACIIeJICTBEHHOCTH. [ eHeTHIecKoe
KapTUpoBaHUe XxpoMocoM. Mcnons3oBanue
KPOCCHHTOBEpA JIJISi COCTABJICHHUS T€HETHICCKUX KapT
XPOMOCOM

IIpakTHyeckoe 3ansaTHe: Ne 18

33.Pemenue 3aa4 Ha OMPCACIICHUC BCPOATHOCTU
BO3HHUKHOBCHUA HACJICACTBCHHBIX IMTPHU3HAKOB IIPU
CIOCIIJICHHOM HACJICAOBAHHUH, COCTABJICHUC
TCHOTUIMMYCCKUX CXEM CKPCIIMBAHUA

OK 01
OK 02

19




Tema 2.9.
I'eneTnka moJsa

Conep:kanue

Teoperuyeckoe o0yueHue:

34. XpOoMOCOMHBII MEXaHU3M OIPEACICHUS MOoJa.
AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBbII
Y TETEPOraMeTHBIN 1oJ1. [ eHeTrndecKast CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue npusHakos,
CHEIJICHHBIX C MOJIOM

IIpakTnyeckoe 3ansaTue: Ne 19

35.Pemenne 3a1a4 Ha onpeiesieHHe BEPOITHOCTH
BO3HUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB,
CLICIJICHHBIX C [10JIOM, COCTaBJICHUE
TFeHOTUIINYECKUX CXEM CKpEIMBaHUs

OK 01
OK 02

Tema 2.10.
I'eneruka
yeJI0BeKa

Conep:xanue

Teoperuyeckoe o0yueHue:

N

36.Kapuotumn yenoBeka. MeToabl 3yueHus
TeHETHKH YeJIOBEKa: TeHeaIOTMICCKHM,
OJIM3HEIOBBIN, IIUTOICHETUYCCKUM, ONOXUMUYCCKUI,
MOMYJISIIIMOHHO cTaTUCTHUecKuid. HacnencTBeHHbie
3a00JeBaHus YenoBeKa. [ eHHbIe 1 XpPOMOCOMHBIE
0oJIe3HH YelloBeKa. bojie3nu ¢ HacleCTBEHHOM
MIPEAPACIIONOKEHHOCTHI0. 3HAUCHHE MEIUITTHCKON
T€HETUKH B MPEIOTBPAILICHUH U JICYCHUH
TeHEeTHYECKUX 3a00JIeBaHN YeI0oBeKa

IIpakTnyeckoe 3ansaTue: Ne 20

37.Pemenue 3a/la4 Ha OIpPCACJICHUEC BEPOATHOCTH
BO3HHUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB,
HCIIOJIB3Y: METOABI TCHCTUKH YCJIIOBCKA,
COCTAaBJICHHUEC I'CHOTUITMYCCKUX CXEM CKPCIIVBAHUS.
HpeI[CTaBJ'ICHI/Ie YCTHBIX COO6H_ICHPII>’I C npeseHTauHeﬁ
O HACJICACTBCHHBIX 3a00JICBaHUIX YEJIOBEKa

OK 01
OK 02

Tema 2.11.
3akoHOMepHOC
™
U3MEHYUBOCTH

Conep:xanue

TeopeTuquKoe oﬁyqelme:

38.B3anmMoeiicTBre TeHOTUTIA U CPEAbI TPU
dbopmupoBannu GpeHoruna. 3MeHINBOCTH
IIPU3HAKOB.

KavecTBeHHBIE 1 KOJTMYECTBEHHBIE TPU3HAKHU. Bubl
W3MEHUYMBOCTH: HACIIEACTBEHHAS U
HEHAacJIeJICTBEHHAasl. 3aKOH TOMOJIOTHYECKHX PSIJIOB B
HacjeacTBeHHo# n3MenunBocty (H.M. BaBuios).
Monuduxanonsas, win GeHOTUIIHYECKas
U3MEHUYUBOCTh. POJIb cpenibl B MOAH(PUKAITMOHHON
W3MEHYHUBOCTH.

Hopwma peaxnun npusHaka. BapuaiinoHHbIN psag U
BapUAaIlMOHHAs KpUBasi. XapakTepUCTUKA
MOIU(PUKATTIOHHON U3MEHUYHUBOCTH
HacnencrBenHasi, WM reHOTUIIUYECKAst
M3MEHYNBOCTh. KOMOMHATHBHAS N3MEHYUBOCTbD.
MyTannoHHas U3MEHYUBOCTh. BUIbl MyTalHil:
TE€HHbIE, XPOMOCOMHBIE, TeHOMHBIE. [[prunHbI
BO3HUKHOBEHHMS MyTallui

IIpakTnyeckue 3ansaTusi: Ne 21 Ne 22

OK 01
OK 02
OK 04

20



39.AHanu3 PEeHOTUNMHYECKON N3MEHYHUBOCTH.
MonudukamoHnHas, WM HeHaCcIeACTBCHHAS,
U3MEHYNBOCTh

40.Pemrenue 3a/1a4 Ha OMpe/ICIICHUE TUIIA MyTAIIH
[IpU TIepejiaye HACJIEeICTBEHHBIX TPU3HAKOB,
COCTaBJICHUE TCHOTUITHYECKUX CXEM CKPEIIMBAHUS

Tema 2.12.
Cenexuus
OPraHu3MoB

Conep:xanue

Teoperuyeckoe o0yueHue:

N

41.Cenexuus Kak Hayka. MeTo/Ibl CeIEKITMOHHON
paboThl. ['eTepo3uc u ero npuirHbL. VICKyCCTBEHHBIN
0TOOpP: MaCCOBBIM U MHANBUAYAIBHBIA. DTaIbl
KOMOHMHAIMOHHOM cenekiuu. CopT, mopojaa, ITaMMm
ANTOpUTMBI pElIeHHE 3a]1a4 Ha Olpeie/ICHUE
BO3MOKHOT'O BOBHUKHOBEHUS HACIEACTBEHHBIX
IIPU3HAKOB IO CEJIEKIIMH, COCTABICHHUE
T€HOTHUIIMYECKUX CXEM CKpelllUBaHUs

IIpakTHyeckoe 3ansaTHe: Ne 23

OK 01
OK 02

42 PelieHue TECTOBBIX 3aaHuii o Teme: «CTpoeHue
U QYHKITUH OpPTraHu3Ma

Pasznea 3. Teopusi 3BoJIOIIUN

Tema 3.1.
Hcropus
IBOJIIOITOHHOT
0 YYeHHs

Conep:kanue

TeopeaneCKoe oﬁyqelme:

43.I1epBble BOTIOLNNOHHBIE KOHIICTIIIUH.
['pagyanucrruyeckast 3BOJIOLMOHHAS KOHILIETILINS
K.b. Jlamapka.

JBmxymue cuibl 3Boaonuu. Kpeannonusm u
tpancopmusM. Cucremaruka K. JIunnes u eé
3HaueHue s GOPMUPOBAHUS UIEH IBOJIOINH
[IpeanocbuIKM BOBHUKHOBEHUS JapBUHU3MA.
DBoJTo1Hs BUIOB B ipupoze. boprOa 3a
CYILLIECTBOBAHHUE.

EctectBennsblil oTO0p. JuBeprenius npu3HakoB U
Bu000pa3oBanue. OCHOBHBIE MOJI0KEHUS
cuHTeTnyeckoi Teopuu sBooiuu (CTI). Ponw
HBOJIFOI[MOHHON TeOpru B (OPMUPOBAHUHN HAyUHOU
KapTHUHBI MUpa

OK 02
OK 04

Tema 3.2.
Muxpo3soJiron
usl

Conep:xanue

Teopeaneckoe oﬁyqeﬂne:

44 MUKpO3BOJIIOLUS 1 MAaKPOIBOJIIOLMS KaK 3Tambl
HBOJIIOLIMOHHOTO ITpouecca. ['eHeThueckre OCHOBBI
HBOJIIOLUU.

MyTtanuu 1 KoMOMHAIUHU KaK AJIeMEHTapHbIN
HBOJIFOLIMOHHBIN Marepuai. [lomymnsanus kak
JJIEMEHTapHas €INHULA dBOIIOLUH.

JBxynue cuibl ((hakTOphI) 3BOIIOIHH.
MyTannoHHbIN Hpoliecc 1 KOMOMHATHBHAS
U3MEHYMBOCTb. Murpanus.

W3omsmus nonynsuuii: reorpadudeckas
(mpocTpaHCTBEHHAs ), OHOIOrnYecKast
(penpoayKTUBHAS).

EcrecTBeHHbI 0TOOp - HanpaBisoumii Gaxkrop

OK 02
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sBomonu. bopn0a 3a cyiiecTBoBaHNe Kak
MEXaHU3M JICHCTBHSI €CTECTBEHHOI'0 0TOOpa B
nomynsiuusix. Bug v ero kputepuu (IprU3HAKH).
Bunoobpa3oBaHue Kak pe3ylbTaT MUKPOIBOJIIOLUT

Tema 3.3.
Maxkpo3BoJon
us

Conep:xanue

TeopeTudeckoe o0yueHue:

45.Maxkpossouonysi. DopMbl U OCHOBHBIE
HarpaBieHus MakposBotonuu (A.H. CeBepriioB).
[TyTu noctrxeHus OGMOIIOTHYECKOTO Mporpecca:
apomopho3, uaroaganTanus, ooulas 1ereHepaus.
MeTto/1bI U3y4EeHMSI MAKPOABOJIIOLNUN. 3aKOH
3apoapiieBoro cxojcrea (3akon K. bapa).
buorenernuecknii 3akoH (3. ['ekkens, @. Mrosuiep).
OO01e 3aKOHOMEPHOCTH (ITpaBUIa) SBOJIOIIMH

OK 02

Tema 3.4.
Bo3HnkHOBeHH
€ 1 pa3BUTHE
JKH3HHM Ha
3emuite

Conep:xanue

IpakTnyeckoe 3ansiTue: Ne 24

46. Cemunap. ['unoTe3sl 1 TCOPUU BOSHUKHOBEHHS
JKU3HH Ha 3eMJie: KpeallnoOHU3M, CaMOIIPOU3BOILHOE
(CTIOHTaHHOE) 3apOKICHUE, CTAlMOHAPHOE
COCTOSIHHE, ITAHCTIEPMHUsI, OMOTI033.

TeopeTuueckoe odyueHue:

47.Hauano opranuueckoii sBomtonuu. [losisnenue
NEPBBIX KJICTOK. DBOJIOIHS METa0O0IN3Ma.
OBoronus NepBbIX KieToK. [IpokapuoTsl u
9YKapHUOTHI.

HpOI/ICXO)KIleHI/IC MHOT'OKJICTOYHBIX OPraHUu3MOB.
Bo03HUKHOBEHHE OCHOBHBIX I[apPCTB 3yKAPHOT.
OcCHOBHBIE YCPTHI 5BOJIOIHUHU PACTUTCIIBHOT'O MHPA.
OCHOBHBIE YePTHI IBOJIOIMH KUBOTHOTO MHpa

IIpakTuyeckoe 3ansaTue: Ne 25

48.ITpencraBieHre YCTHOTO COOOIIEHUS U JICHTHI
BPEMEHH 10 OCHOBHBIM dTariaM BOSHHUKHOBECHHS U
pa3BUTHUSA KUBOTHOTO M PACTUTEITFHOTO MHPA,
MOJITOTOBJICHHBIX 110 IEPEYHIO0 HCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPENo/iaBaTeieM

OK 02
OK 04

Tema 3.5.
IIpoucxoxaenu
€ YeJI0BeKa -
aHTpomnorexHe3

Conep:xanue

TeopeTuquKoe oﬁyqelme:

49.AHTpONOJIOTHS - HAyKa O YeJIOBEKE.
CucremarnyecKkoe IojioKeHne yeitopeka. CXoICTBO
YeJIOBEKa C JKMBOTHBIMU. OTIIMYKS Y€JIOBEKA OT
JKUBOTHBIX. [IpAMOX0XKICHIE H KOMITIICKC
CBSI3aHHBIX C HUM TPU3HAKOB.

Pa3BuTHE ToJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
cuctembl. COOTHOIIIEHHE OMOJIOTHYECKUX U
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E
OCHOBHBIE CTaIMM AHTPONIOreHe3a. JpuonuTexku -
MIPEIKY YEJIOBEKA M YeTIOBEKOOOpa3HBIX 00€3hsIH.
[IpoToanTpon - mpeAlIecCTBeHHUK YeJIOBEKa.
ApxaHTpor - IpeBHeimui yenosek. [laneoantpor -
JIpeBHUN yenoBek. Heoantpon - uenoBek

OK 02
OK 04
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COBPEMEHHOTO TUTIA. DBOJIIOLUSI COBPEMEHHOTO
YeIIoBeKa.

Yenoseueckue packl. OCHOBHBIC OOJIBIINE PACHI:
€BpoOIeon IHas (€Bpa3HiicKas ), HErpoO aBCTPAIOUTHAS
(3KBaTOpHANIbHAS ), MOHTOJIOMAHAS (a3UATCKO
amepuKaHckas). BpeMs u MecTo BO3HUKHOBEHUS
YeJI0OBEYECKUX pac. EMHCTBO YeloBeuecKux pac

HpakTnyeckne 3ansitusi: Ne 26 Ne 27

50.Bpems u myTH pacceneHHs 4enoBeKa Mo IUIaHeTe.
[Ipucnoco0aeHHOCTD YeTI0BeKa K Pa3HbIM yCIOBUSIM
Cpenbl.

Bnusinue reorpaduueckoit cpesl Ha MOp(HOIOTHIO U
(U3MOTIOTHIO YeIOBEKa

3amuTa JEHT BpeMEHH U MEHTAJIbHBIX KapT B
dbopMaTe yCTHOTO COOOIICHHSI, TOATOTOBICHHBIX IO
HEPEYHIO HCTOYHUKOB, PEKOMEH/I0BaHHBIX
IpernoaaBaTeaeM

51. Perienue TeCTOBBIX 3aJaHUN IO TEME:
«TeopeTndecKue acreKThl IBOJIIOINN KU3HU HA
3emie»

Pa3gen 4. Dxoaorus

24/14

Tema 4.1.
IKO0JOrHYecKH
e pakTopbI N
cpeabl KU3HU

Conep:kanue

TeopeTuueckoe odyueHue:

52.Cpenbl 0OUTaHHUS OPraHU3MOB: BOJIHASI, HA3EMHO
BO3/yIlIHAasl, IOYBEHHAs], BHYTPUOPraHU3MEHHas!.
OU3UKO-KU3HH XUMUYECKHE 0COOCHHOCTH Cpell
oOutanus opranusmMoB. [IpucnocoOnenus
OpraHU3MOB K >KM3HH B pa3HbIX cpenax. [lonsrue
sKoJioruueckoro akropa. Knaccudukanus
sKosiornueckux gaxropos. [Ipasuno muaumyma HO.
JInbuxa. 3akoH TonepanTHoctu B. llendopaa

OK 01
OK 07

Tema 4.2.

Honmyasuus,
coo0mIecTBa,
3KOCHCTEMBbI

Conep:xanue

Teopernueckoe o0yuenune:

53. Dkosoruyeckas XapakTepUCTHKA BHIA H
HOMYJIAIUH. JKOJIIOTHYECKask HHUIA BUAA.
DKOJIOTHYECKHE XapaKTePUCTHKH MOIYJIISIIUH.
Coob1ecTBa u 3KocucTeMbl. bruorenos u ero
crpykrypa (B.H. Cykaues). CBsizu Mex 1y
opranuzMamu B 6uoreHose. CTpyKTypHbIe
KOMITOHEHTBI SKOCHCTEMBI: TIPOTYIICHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBopoT BeliecTs u
MIOTOK SHEPTHH B dKocucTeme. Tpoduueckue
YPOBHH.

AHTPOTIOT€HHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI.
OTnu4us arpo’KOCUCTEM OT OMOT€OIIEHO30B.
Yp6oskocucrembl. OCHOBHBIE KOMITOHEHTBI
ypOOIKOCHUCTEM

IIpakTuyeckoe 3ansaTue: Ne 28

54. Tpoduuaeckue mienu u cetn. OCHOBHBIE
MOKa3aTeJl SKocucTeMbl. buoMacca u mpoiyKuus.

OK 01
OK 02
OK 07
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DKOJIOrnyecKre NupaMu/ibl Yuces, 6MoMacchl 1
sHeprud. [IpaBuio nupaMuIbl SHEPruu.

Penienne mpakTUKO OPMEHTUPOBAHHBIX PACUETHBIX
3a/IaHUM 110 IIEPEHOCY BEILECTBA U YHEPTUHU B
9KOCHCTEMAX C COCTaBJIECHUE TPOPUUECKHX LIeTIel U
nupamMul OMoMacchl U JHEPTUU

Tema 4.3.
buocdepa-
rjao0ajabHas
IKO0JIOrHYecKas
cHcTeMa

Conep:xanue

TeopeTudeckoe o0yueHue:

55.buocdepa - xuBas obonouka 3emin. Pazsutne
npeacTaBiIeHui o ouocdepe B Tpyaax B.H.
Bepnanckoro.

O6nactu 6uocheps! u e€ coctan. JKuBoe BEIIeCTBO
ounoceps! 1 ero GyHKIHH 3aKOHOMEPHOCTH
cymecTtBoBaHus onocdepsl. OcobeHHOCTH
ourochepsl Kak riI00aTbHON YKOCHCTEMBI.
JluHaMu4eckoe paBHOBeCHE B Orocdepe.
PutmuanocTs siBnenuii B 6nocdepe. Kpyropopotst
BEIIIECTB M OMOT€OXUMHUYECKUE IIUKIIBL. [ T100abHbIe
HKOJIOTHYECKHE TIPOOIEMbI COBPEMEHHOCTH U ITYTH
UX pPEUICHUs

IIpakTnyeckoe 3ansaTHe: Ne 29

56.Perienne mpakTUKO- OpUEHTUPOBAHHBIX
pacueTHBIX 3aj7]a4 Ha ONpe/IeICHUE TUIOMAAN
HACAXKJICHUH ISl CHHKEHUSI KOHIICHTPAIU!
YIIJIEKHUCIIOTO Ta3a B aTMOC(epe CBOETO pernoHa
POXKUBAHUS

OK 01
OK 02
OK 07

Tema 4.4.
Bausinue
AHTPOINOTeHHbI
X (paKTOPOB HA

ouocgepy

Conep:xkanue

TeopeTuquKoe oﬁyqelme:

57.AHTponOreHHbIe BO3/IelcTBUS Ha OHochepy.
3arpsi3HEHUS KaK BUJI aHTPOIIOTEHHOT'O BO3/ICHCTBHS
(xuMugeckoe, pu3nIecKoe, OMOTOTUYECKOE, OTXOIbI
MIPOU3BOJICTBA U TTOTPEOJICHHS ). BO3ACHCTBUS Ha
atMocdepy. Bo3aeiictBus Ha runpochepy
(3arpsi3HEHUS U UX UCTOYHUKHU, UCTOIIECHUS BOJ).
BosaelicTBus Ha nmurocdepy (aerpaaarus noyuBsl,
BO3/ICHICTBHE HA TOPHBIE TIOPOAA, HENPA).
AHTpONOreHHbIe BO3/IEHCTBHS HA ONOTHYECKHE
coo0riecTBa (Jieca U pacTUTEIBHBIE COOOIIECTBA,
KHUBOTHBIN MHP)

IIpakTuyeckoe 3ansaTue: Ne 30

58.Pemienne npakTHKO-OpUEHTHPOBAHHBIX
pacueTHBIX 3aJJaHH 110 COXPaHEHUIO MPUPOIHBIX
PECYPCOB CBOETO PErMOHA IPOKUBAHUS

OK 01
OK 02
OK 04
OK 07

Tema 4.5.
Bausinue
CONMAJTILHO-
IKOJIOTHIECKUX
¢paxTopoB Ha
310pOBbHE
yeJioBeKa

Conep:xanue

Teopernyeckoe o0yueHue:

59.310poBke 1 ero cocrapiustonye. GakTopsl,
MOJIOKUTEILHO W OTPUIATENILHO BIIHSIOIINE Ha
OpraHH3M YeJOBeKa.

BpenHble npuBBIUKY: MOCIEACTBUS U NPOPUITAKTHKA.

[Tpo6iieMa TEXHOT€HHBIX BO3JICHCTBHI HA 3]I0POBbE
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4eJ0BeKa (3JEKTPOMArHUTHBIE MOJIs, OBITOBAS
XUMHSL, U30BITOYHBIC ITYMBI, paAHAaIUs U T.11.).
Apanranys opraHu3Ma 4ejaoBeka K pakropam
OKpY’Karomien cpebl. 3aluTHbIC MEXaHU3MbI
OpraHu3Ma 4YesioBeKa.

310poBBE M pabOTOCTIOCOOHOCTb.
IIpakTnyeckue 3anaTus: Ne 31 Ne 32 Ne 33 Ne 34 8

60.ITpuHIUIIBI hOPMHUPOBAHUS 310POBBE
cobeperaromiero nosezenus. Ousnyeckasi aKTUBHOCTh
U 37I0pPOBBE.

['pymbt 310poBbsi. OCHOBBI 3aKATTMBAHMSL. 2
bruoxumuueckue aceKThl palliOHATBHOTO MUTAHHUS.
[TpaBuiia 6€30MaCHOTO UCIIOIH30BAHUS OBITOBBIX
nprOOPOB U TEXHUYECKHUX YCTPOUCTB
61.0Onpenerenrne CyTOYHOTO palliOHA MATAHUS.

2 OK 02
OK 04
OK 07

62.Co3ianvie MHANBUYAIBHOW MAMSITKH I10
OpTaHHU3aINH PAIMOHATHLHON (HU3HUECKOM 2
AKTUBHOCTH
63. Pemrenue TeCTOBBIX 3aJaHUI 110 TEME: 2
«TeopeTHyecKrue acreKThl IKOJIOTUU»
Pa3nea 5. buorexnoJorus 4/2

Tema 5.1. Conep:xanue 4 OK 01

BHOTeXHOI0TH | Teopernueckoe oGy4enue: 2 OK 02
sl B )KU3HU OK 04

Ka’KI0ro

64.broTexHONIOTHs KaK HayKa U IPOU3BOJICTBO.
OCHOBHBIE HalpaBJIEHUS] COBPEMEHHON
ounoTtexHonoruu. Meronsr OnoTexXHOIOTHH. OOBEKTHI
OMOTEXHOJOTMU. DTHKA OMOTEXHOJIOTUYECKUX U
TeHETUYECKUX SKCIIEPUMEHTOB. 2
[TpaBuia nmoucka u aHanu3a GMOIKOIOTHUECKOM
UHPOPMALIUN U3 PA3IMYHBIX HCTOYHUKOB (HaydHas U
y4eOHO -Hay4Hasl JUTeparypa, CpeJICTBa MacCOBOM
uH(popmanuu, cetb UHTEpHET u Apyrue)
IIpakTyeckoe 3anaTue: Ne 35 2

65. AHasnu3 nHGOpMAaLUU O HAYYHBIX JOCTHKEHHIX B
o0yacTu GMOTEXHOJIOTHI C UCIOJIb30BAHUEM
KUBOTHBIX, IPUMEHEHHE MPOYKTOB OUOTEXHOIOTUU
B )KM3HH Y€JIOBEKa, TIOMCK M aHAIN3 WH(POPMAIINU U3
pa3IMYHBIX UCTOYHUKOB (Hay4yHast U yuyeOHo- 2
Hay4YHas JINTEpaTypa, CPEICTBA MACCOBOM
uHpopmanuu, cetb MHTEepHeT 1 apyrue. Pabota B
TpyIIax: MPeICTaBIeHNE PE3YIbTaTOB PEIICHHUSI
poOJIeMBI.

ITpomeskyTouHas arTecTauus (IK3aMeH) 14
Bcero: 144

2.3. TemaTnyeckuil IJIAH M cOJAep:KaHUE AUCUMIUIMHBI 110 OYHO-3204HOM (opme
00yueHust

\ HaunmeHnoBanue \ Cojaepixanue yueOHOro MaTepuasia (OCHOBHOE U \ Oo0bem \ ®opmupy \
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pa3aesioB U TeM

npogeccHoHATbHO-0PUEHTHPOBAHHOE),
J1a00paTopHbIe NPAKTHYECKHE 3AHATHS,
NPHUKJIAAHON MOYJIb

yacoB

eMbIe
KOMIIETEH
10031

1

2

4

Pa3nea 1. Kierka — cTpyKTYpHO-(DyHKIMOHAJILHAS eIMHHUIA

JKHUBOT'0

Tema 1.1.
Buosorusa kak
HAayKa

Conep:xanue

Teoperudeckoe o0yueHue:

1. buonorus kak Hayka. CBsi3p OMOJIOTMH C APYTUMU
HayKaMu: Onoxumusi, onodusrka, OMOHUKA,
reroreorpadust u ap. Pons 1 Mmecto 6uonoruu B
dbopMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTUHBI
MUpa. 3HaueHHe OMOIOTUYECKUX 3HaHUU. cTopust
Ouosoruy. 3HaueHUe IIUTOIOTHH JIJIsl PA3BUTHUS
OMOJIOTUY ¥ TTO3HAHUS TPUPOJIBL. METO B
[UTOJIOTUU: MUKPOCKOMUS, XpoMaTorpadus,
aekTpodopes, METO MEUYECHBIX aTOMOB,
muddepeHIanbpHOe HEHTPUPYTUPOBAHUE, KYIbTYpa
KJIICTOK

OK 02

Tema 1.2.
Oo6masn
XapaKkTepPUCTUK
a JKM3HHI

Conep:kanue

CamocrosiTesibHas1 padora.

N

Pa3noobpazue 6nocucrem. Opranusanus
OMOJIOTUYECKHUX CUCTEM. Y POBHU OpraHHU3AINH
OMOCHCTEM: MOJIEKYJISIPHO-TEHETUYECKUM,
OpPraHOUIHO-KJIETOYHBINA, OPraHU3MEHHBIH,
MOMYJISIIUOHHO-BUA0BOM, 3KOCUCTEMHBII
(Ouoreonenoruueckuii), buochepusiii. Hayku,
M3ydJaronue OMoJIOTHUYeCKe OOBEKTHI Ha Pa3HBIX
YPOBHSIX opranuzanuu xu3nu. Oomras
XapaKTePUCTHKA )KU3HU, CBOMNCTBA JKUBBIX CHCTEM.
[Tporeccrl, mpoucxosiue B OMoCUCTeMax

OK 02

Tema 1.3.
buogornyecku
Ba’KHbIE
XMMHUYECKH
coeMHeHus

Conep:xanue

(ep]

Teopernueckoe o0yueHue

2. XUMUYeCcKuil cocTaB KieTku. Heopranmdeckue
BEIIIECTBA KJIETKU, UX OMOJIOTrHYECcKas poiib.
Opranuyeckue BellecTBa KiIeTku. buonornueckue
nonaumepsl. benku. CtpykTypa u GyHKINN O€IKOBOM
MOJIEKYJIbl. DepMEHTHI, NPUHIMI UX JEHCTBHUS.

N

3.YrneBosl. bruonornuecku GpyHKIUM yrieBOAOB.
Jlunuaet. OOt ian crpoeHust. ['uapoduibHO-
ruzipooOHbIe cBocTBa. Knaccudukanus munuios.
buonoruueckue ¢pynxnuu munuaos. AT®. Ctpoenue
monekyibsl AT®. buonornuyeckue pynkimu ATD

CamocrosiTeibHas paGora

Ponw 6enkoB, yriieBo10B U )KHUPOB B OPTaHU3ME
YyenoBeKa. BuTaMuHbI M OMOIOTHYECKH aKTUBHbBIE
}106aBKI/I, HX 3HAYCHHUE B )XU3HU OpraHu3Ma
YesioBeKa. [ uro- 1 aBUTaMUHO3bI UX MOCIEICTBUS.
[IpencraBneHue yCTHBIX COOOIIEHUM C
MPE3EeHTALNUEN, TOATOTOBICHHBIX MO MEPEYHIO
HCTOYHHNKOB, pPCKOMCHOBAHHBIX IPCIIOJaBaATCIIEM

OK 01
OK 02
OK 04

26



Tema 1.4.
CTpyKTypHO-
(pyHKIHOHAIBH
ast
opraHu3anms
KJIETOK

Conep:xanue

CamocrosiTesbHasi padoTa

[ep}

Knerounas teopus (T. llIBann, M. Hlneiinen, P.
BupxoB). OCHOBHBIE TTOJIOKEHHUST COBPEMEHHOM
KJICTOYHOU T€OpHH. THUIIbI KIETOK: 3YKapUOTUYECKAs
U npokapuornyeckas. CpaBHUTEIbHASA
XapaKTEpUCTHKA KIETOK SyKapuoT (pacTUTEIbHOM,
JKUBOTHOH, TpuOHOI). CTpOCHHE MPOKAPUOTHICCKOM
kJIeTkr. OCOOEHHOCTH CTPOEHUS reTepoTPOdHON U
aBTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK.
Crpoenue mia3mMaTuaeckoil MemoOpansl. Tpancnopt
BEIIECTB Yepe3 IIa3MaTUYECKyl0 MeMOpaHy:
IMaCCUBHBIA M aKTHUBHBINA. JHAOIUTO3: MIMHOLIUTO3,
darouTo3. Dx301uT03. O00I0UKA UK KIETOUHAs
creHka. CTpyKTypa U QyHKIMH KJIIETOUHON CTEHKH
pacTeHui, rpuboB

Huromnasma. L{utozons. LluTockener.
OnHoMeMOpaHHbIE OPraHOU/IbI KIETKH:
sHaoIu1a3maTnueckas cethb (O11C), anmapar
["os1b/KH, TU30COMBI, IEPOKCHUCOMBI, BAaKYOJIH
pacTUTENBHBIX KIeTOK. CTpoeHne U PyHKIMH
OJIHOMEMOpaHHbBIX OPraHOUI0B KJIEeTKHU. KiieTouHsbIit
cok. Typorop. [1osryaBTOHOMHBIE OpraHOU bl
KJIETKH: MUTOXOHAPUH, IUIACTH/IbL: XJIOPOIIACTHI,
XPOMOILIACTHI, JIEUKOILIACTbI, UX CTPOCHUE U
byHkuuu. SnepHblil annapaT KJIETKH, CTPOSHUE U
¢yukun. HemeMOpaHHbIE OpraHOU/IbI KJIETKU:
prOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH LEHTP.
OpraHouibl TBMKCHUS: PECHUYKH U JKTYTHKH.
Crpoenue u GyHKIUU HeMEMOPaHHBIX OPTaHOU/IOB
KIICTKH

IIpakTnyeckue 3ansaTus: Nel

4.Jlaboparopnas padota "CTpoeHHE KIETKH
(pacTeHusl, )KUBOTHBIE, TPHOBI) U KIETOYHBIE
BKITFOUCHUS (KpaxMall, KapOTUHOWIBI, XJIOPOIUIACTHI,
xpomorunacTsl)"[IprobpereHue onbITa MPUMEHEHUS
TEXHUKU MUKPOCKOITUPOBAHUS TIPH BHITIOJTHCHUH
nabopaTopHbIX paboT. [TonroroBka
MUKPOIIPENapaToB, HAOIIOICHHUE C TIOMOIIBIO
MUKPOCKOTIA, BBISIBICHUE PA3TUYHBIX MEXKITY
H3y9aeMbIMH 00BEKTaMH, HHTEPIIPETAITHS
HaOII0/TAEMBIX SBJICHHIA, (DOPMYIMPOBAHHUE BHIBOJIOB

CamocrosiTenbHas padora. "[IpoHuiaemoctsb
MeMOpaHBbI (TUIa3MOJIU3, AETIa3MOIn3)”
[TproOpereHue onpITa IPUMEHEHUS TEXHUKHU
MHUKPOCKOTIMPOBAHUS MPH BBHITIOTHEHUU
nabopaTopHbIX padoT. [TogroroBka
MHUKpPOIpEnapaToB, HAOII0IEHHE C TIOMOIIBIO
MUKPOCKOTIA, BBISIBIICHUE PA3IUYUN MEXKTY
U3y4yaeMbIMH 00BEKTaMH, HHTEPIpETaLns
Ha0JII0/Ta€MBIX SIBJICHUH, (HOPMYJIMPOBAHNE BHIBOJIOB

OK 01
OK 02
OK 04

Tema 1.5.

Conep:xanue

OK 01
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CrpykTypHO-
(pyHKUMOHANBH
ble (PAKTOPBI
HACJIe/ICTBEHHO
CTH

TeopeTnueckoe o0yueHune:

5.Ctpoenune XxpoMocoM. XpOMOCOMHBIN HAOOp
KJIETOK, TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE
XPOMOCOMBI, TaIlJIOUIHBIA U AUILTOUIHBIN HaOOpP.
Hyxneunoseie kucnotsl. JIHK u PHK. Ctpoenue
HYKJIEMHOBBIX KUCIOT. HyKieoTusl.
KomniemeHnTapHbie a30TUCTbIE OCHOBaHUs. [IpaBuiio
Yapradda. Ctpykrypa JJHK — nBoiinas cnimpais.
MecToHaxoXaAeHne 1 OHoornyeckre QyHKIUN
JHK. IHK-3kcneptuza. Buast PHK. @ynkunun PHK
B KJIETKE

IIpakTnyeckoe 3ansitue: No2

6. Pemenue 3a1a4 Ha onpezeneHue
TI0CJIEIOBATEIIEHOCTH HYKIICOTHIOB

OK 02

Tema 1.6.
IMpoueccnl
MATPUYHOIO
CHHTE3a

Conep:xanue

Teopernueckoe o0yueHmne:

NI NN

7.Matpuunsrii cuare3 JIHK — permukanms.
ITpunnune! permukanuu JHK. Mexanausm
perukanuu JJHK. Permmkanus [JHK
(moperuiekaTuBHAsI, MOCTpEIIeKaTUBHA). Peakius
MaTpu4HoOro cuHresa. [IpuHmn
KOMILUIEMEHTAPHOCTH B PEAKIUAX MATPUUHOTO
cuntesa. [IHK u rensl. I'eHeTndeckuii Koj, ero
coctaBa. Tpanckpumnius — MmarpuuHbiii cuate3 PHK.
Tpancismus u e€ atanbl. Y ClIoBUsI OMOCHHTE3a
oenka. Ctpoenue T-PHK u xonupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oenka

IIpakTHyeckoe 3ansaTHE: Ne 3

8.Penrenue 3aau Ha onpesiciicHHE
M10CJIeI0BATEIBHOCTH AMHHOKHUCIIOT B MOJICKYJIE
Oenka.

OK 01
OK 02

Tema 1.7.
HexJierounsie
(opmbI KU3HU

Conep:xanue

o

CamocrosiTenbHas padora

Bupycy — HeksieTouHble (HOpMBI )KU3HU U
oOnuratHele napazutel. CTpoeHHE MPOCTHIX U
CJIOHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(aros.
Kusznennsnit nukn JJHK-conepxammii Bupyc, PHK-
coJiepaIiux BUpycoB, Oakteprodaros. BUY,
TeNaTUT 4eJI0BEKa.
bakrepuu. OOuias xapakrepuctuka. [lonsarue
HITAMM.

IIpakTnyeckoe 3ausitue: Ne 4

9.BupycHble u 6akTepuanbHble 3a0osieBanus. Oo1me
TIPUHITUITBI HCITOJTb30BaHMS JIEKAPCTBEHHBIX
BemecTB. OcoOOEHHOCTH MPUMEHEHHS] aHTHOMOTHKOB.
[IpencraBieHne yCTHBIX COOOIIEHUN €
Ipe3eHTalMel, MOATOTOBIECHHBIX MO MEPEYHIO
WCTOYHHUKOB, PEKOMEHIOBAaHHBIX MTPEI0IaBaTeNIeM

OK 02
OK 04
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Tema 1.8.
OomeH
BelleCTB H
npeBpaiieHue
IJHEpPruu B
KJIeTKe

Conep:xanue

CamocrosiTesibHas padora

AccuMWISIIIMS U JUCHMILIUHA — BE CTOPOHBI
meTaboau3ma. THIbl 0OMEHa BEIIECTB:
aBTOTPO(DHBIN U TeTepOTPODHBIN, AdPOOHBINA U
aHa’pOOHEIN. DHEpreTHUecKoe 00ecIeueHNE KIICTKH:
npespaiienrne AT® B 0OMEHHBIX MpoIieccax.
DepMEHTAaTUBHBIN XapaKTep PEaKLUi KIETOYHOTO
MeTabonu3ma

10.ITepBuyHBIN CHHTE3 OPraHUYECKUX BEIIECTB B
kietke. [lnactuueckuit oomen. @oTocuHTE3.
XemocuHTE3. AHA3POOHBIN SHEPrETHUECKUI 0OMEH.
AHa’poOHbIe OpraHu3Mbl. bpoxeHue, aBTOTpOPHBIN
¥ TeTepoTPODHBINA THIT MTUTAHUSA. AHaPOOHBIE
MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTUH.
Oranel 3HepreTuyeckoro ooMeHa. I nukonus.
buonoruueckoe okucieHue, UIN KIETOYHOE
JpixaHue. M3yuuTs U 1aTh CpaBHUTEIbHYIO
XapaKTEPUCTHUKY MIACTUYECKOTO U SHEPreTUIECKOTO
oOMeHa

OK 02

Tema 1.9.
Ku3nennplii
IHUKJ KJIeTKH.
Mmurto3. Meiio3

Conep:xanue

SN

IIpakTHyeckne 3ansiTusi: Ne 5

11.KneTouHbIi UKL, €r0 IEPUOJIbI U PETYISIIUS.
[Tepuoast uaTEp(Da3bl KX OCOOEHHOCTH.
HJuddepenumanys KIETKUA U apecT KIETOYHOIO
nukia. /lenenne knetkn — Muto3. Ctaauu MuUTO3a U
npoucxoasmue npoueccel. Kapuokunes n
LIMTOKMHE3. bruonornyeckoe 3HaueHNE MUTO3A.
Meiio3 — penykiMoHHOE Aesienne kietku. Ctaauu
Meno3a. Meno3 — 0CHOBA I0JI0BOT'0 Pa3MHOKEHHS.
IToBenenue xpomocom B Meriose. KpoccuHrosep.
buonoruueckuii cmpicn Meitosa. DdexTr Meiiosa.
Melio3 B )KM3HEHHOM IIUKJIE OpraHUu3MOB. M3ydnTs n
JIaTh CPAaBHUTEJIBHYIO XapaKTEPUCTUKY Me03a U
MHUTO34.

CamocrositeibHass padora. Pemenme TecTOBBIX
3aaHuil no TeMe:
«MoneKynsipHbIi YPOBEHb OpraHU3alluu )KUBOT0»

OK 02
OK 04

Paszgea 2. Ctpoenue u GyHKIIMU OPraHu3Ma

46/10

Tema 2.1.
Ctpoenue
OopraHusma

Conep:xanue

CamocrosiTeibHas paGora

O)IHOKJ'IeTO‘—IHI)Ie OpFaHI/I3MBI. KOJ’IOHI/IaJ'[BHI)Ie
OpraHU3MBl. MHOTroKJIeTOUHBIS OPraHU3MBbl.
B3anmocBA3b yacTeili MHOTOKJIETOYHOTO OpraHu3Ma.
Oyukuusg. Opraibl U CUCTEMBI OPraHoB. ATapaThl
opranoB. ['omeocTa3 opraHu3Ma M €ro nojaepKaHue
B IIPOLIECCE )KU3ZHENEATEIbHOCTH

ODyYHKIIMOHAJIbHASI ~ CUCTEMA  OPraHOB. Tkauu

OK 02
OK 04

29



pacteHnid. TkaHu >KMBOTHBIX M yesoBeka. OpraHsl
pactenuii. Opranbl U CUCTEMbI OPTaHOB KUBOTHBIX U
YeJI0OBEKa. 3HAYEHHE OIOpBl, ABM)KEHUS, NUTAHMUS,
JIbIXaHMs, TPAHCIOpPTa  BELIECTB,  BBIJICICHUS,
3alUThl. 3HAYEHUE IPOSIBJICHUS PA3APAXKUMOCTH U
peryisuuu

Teopust KIOHAIBHO-CEIEKTUBHOIO MMMyHHTETa [I.
Opmuxa, W.M. MeunukoBa. HHpekunoHHbIE
3a001€BaHNusa U dIUAeMUA. BaxkHelie >OugeMun B

HUCTOPUH YeJI0OBEUECTBA. Baxknunanus KaK
npodunaktuka  MHQEKIUOHHBIX  3a00JICBaHMIA.
[IpencraBnenue YCTHBIX COOOIIIEHN C

Hp€3eHTaHHeﬁ, IIOATOTOBJICHHBIX 10 MEPCUHIO
HCTOYHHKOB, pCKOMCHAOBAHHBIX IIPCIIOAABATCIIEM

Tema 2.2 Conep:xanue
DopMbI IpakTnyeckne 3ausitusi: Ne 6
pa3mMHokeHust | 12.dopmbl pa3MHOXKEHHUsT opraHu3MoB. becronoe u
OpPraHu3MoB IOJIOBOE pa3MHOXKEHHUE. Bunrsl 0€ecCII0JI0r0 OK 02
Pa3MHOXKEHHUS: IpOCTOE JIeJIeHNe Ha/BOE,
MIOYKOBAHUE, PAa3MHOKEHHUE CIIOPaMH, BEreTaTUBHOE
pasMHOXeHHe,  (parMeHTanus,  KIOHHPOBAHUE.
[lonoBoe pa3MHOXKEHUE.
Tema 2.3. Conep:xanue
OnTorenes Teopernueckoe o0yueHue:
KHBOTHBIX H 13. I'amerorene3 y >kuBOTHBIX. CrepMaToreHe3 u
yesioBeKa OOI'€HE3. Crpoenue IOJIOBBIX KJIETOK.
OmnogoTBopeHne u  3MOpHOHAIBHOE  pa3BUTHE
KUBOTHBIX. [lapreHorene3. OwmOpuorene3 (Ha
npuMepe JaHieTHuka). Ctagun sMOpHOreHesa. OK 02
CamocrosiTeibHas padora. OK 04
Poct u pasButhe xuBOTHBIX. [locTAMOpHOHANBHBIN
nepuon. [Ipsmoe m Henpsimoe passutue. Paszpurue c
MeTaMop(030M y OECIIO3BOHOYHBIX U MO3BOHOYHBIX
KUBOTHBIX. CTaauu MOCTAIMOPUOHATILHOTO Pa3BUTHS
y JKMBOTHBIX W 4enoBeKka. llepmonbl oHTOreHesa
yeyoBeka. buonoruueckoe crapeHue U CMEpTh.
I'epoHTONIOTHS.
Tema 2.4. Conepxanue
OnTorenes CamocrositeibHas padora.
pacreHui ['amerodput u cnopoput. PasmHoXkeHNEe U pa3BUTHE OK 02
Boiopocied. Pa3MHOXKEHME W pa3BUTHE CIOPOBBIX OK 04
pacteHuil. Pa3sMHOXeHHME U pPa3BUTHE CEMEHHBIX
pactenuii. Poct. Ilepuoasl OHTOreHe3a pacTEHUM.
[TpencraBieHne OTYETOB B BUJI€ CXEM U TaOJIUII.
Tema 2.5. Conep:xanue
OcHoBHbIE TeopeTnueckoe o0yueHune:
MOHSATHUS 14. TeneTnka Kak HayKa O HACJEIACTBEHHOCTH U
TeHEeTHKH WU3MEHUYUBOCTH OpPraHH3MOB. OcHoBHbIE OK 02

reHeTUYECKUE ITOHITHS M CUMBOJBI. I'eH. I'eHoTHil.
®eHoTUN. AJUIeNIbHBIE T€Hbl. AJbTEpHATUBHBIE
IIPU3HAKHU. JIOMUHAHTHBII W PELECCUBHBIN
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npusHaku. l'omosurora u rereposurora. Ywucras
avuHusA. ['uOGpuasl. OCHOBHBIE METOIbl T'€HETUKU:
rHOPHIOIOTHYECKUH, LIATOJIOTUYECKHUE,
MOJIEKYJISIPHO-TEHETUYECKHE

Tema 2.6.
3aKoHOMepHOC
™
HacJ1eI0BaAHUA

Conep:xanue

I

CamocrosiTesibHAsi padoTa

3aKOHOMEPHOCTH 00pa3oBaHUsl rameT. 3akoHbI .
Mennens: Monoru6puaHoe ckpemntuBanue. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH €IMHOO0Opa3usi MEepBOro
MOKOJICHUS.  3aKOH  pacHICTUICHHS  MPU3HAKOB.
LuTonornueckue OCHOBBI MOHOTHOPHUTHOTO
CKpCIIUBaHMS. I'nnotesa YHUCTOTHI ramer.
AHamm3upyromee  ckpemuBanue.  JluruOpumHoe
CKpelMBaHWe. 3aKOH HE3aBUCHUMOTO HACJICIOBAHMS
npu3HakoB. [lomuruOpuaHoe HaclieOBaHHWE U €ro
3aKOHOMEPHOCTH

IIpakTHyeckue 3ansaTus: Ne 7

15.Pemrenue 3ala4d Ha OIIPCACICHUC BCPOATHOCTH
BO3HHUKHOBCHHUA HACJICACTBCHHLIX IIPU3HAKOB IIPU
MOHO, 1M HOHI/IFI/I6pI/II[HOM U aHaJIM3HUPYHOIIEM
CKpCIIMBAaHNHU, COCTABJICHUC TI'CHOTUIIMYCCKUX CXCEM
CKPCHIMBAHUA

OK 02
OK 04

Tema 2.7.
B3anmoaeiicTB
e TeHOB

Conep:xanue

Teopernueckoe o0yueHmne:

16.I'enoTumn KakK LIEJIOCTHAS CHCTEMA.
MHoxecTBeHHOE JelcTBue TeHoB. Ilmeiorponus.
MHokecTBEHHBIN aJJICIIM3M. BzaumopeiicTBue
aJJIeNTBLHBIX T€HOB. KonomunupoBanue.
BsanmoneticTeue HealIelIbHBIX T€HOB.
KommiementapHocTs. Onucras. [lomumepus

IIpakTHyeckue 3ansTusi: Ne 8

17 Pemenue 3a/la4 Ha OIPCEACIICHUC BCEPOATHOCTU
BO3HUKHOBCHHUS HACJICACTBCHHBIX IIPU3HAKOB IIPU
Ppa3INYHbIX THUIIaX B38.I/IMO,HCI>’ICTBI/I$[ T'CHOB,
COCTABJICHHUEC I'CHOTUIINYCCKUX CXEM CKPCIIHBAHUA

OK 01
OK 02

Tema 2.8.
cnenuajabHoe
HacJe0BaHHe
NMPU3HAKOB

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme:

N

18.3axonbl T. Moprana. CuenjieHHoe HaclieIoBaHUE
TEHOB, HapyllleHue CclemieHus. XpOMOCOMHas
Teopus HaCJIEICTBEHHOCTH. I'enernueckoe
KapTUpOBaHUE XPOMOCOM. Hcnonb3oBanue
KPOCCHHIOBEpA AJIsl COCTABIICHUSI TEHETUYECKUX KapT
XpPOMOCOM

IIpakTHyeckue 3ansaTusi: Ne 9

19. Pemenue 3ala4 Ha OIPCACIICHUC BCPOATHOCTU
BO3HHUKHOBCHHUSA HACJICACTBCHHBIX IIPU3HAKOB IIPU
CICIITICHHOM HaCJICI0BaHHUH, COCTaBJICHUC
TCHOTUIMMYCCKUX CXEM CKPCIIMBAHUA

OK 01
OK 02
[IK...

Tema 2.9.
I'eneTnka moJsia

Conep:xanue

SN

Teopernyeckoe o0yueHue:

N

ZO.XpOMOCOMHLIf/'I MCXAaHU3M OIPCACIICHUA 110JId.

OK 01
OK 02
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AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi
U TEeTepOoraMeTHbId IOJI. ['eHeTnueckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanve mNpU3HAKOB,
CLEIUIEHHBIX C I10JI0M

CamocrosiTesibHas padoTa

Pemrenne 3a1a4 Ha OmIpeaciICHUEC BCPOATHOCTU
BO3HHUKHOBCHUA HaCJICACTBCHHBIX IMPU3HAKOB,
CHCIIJICHHBIX C I10JIOM, COCTaBJICHHC
TCHOTUITMYCCKUX CXCM CKPCIIMBAHUWA

Tema 2.10.
I'eneTnka
yejJoBeKa

Conep:kanue

o

CamocrosiTesibHas padora

I

Kapuotun yenoBeka. MeToapl M3y4yeHHS T€HETUKU
YeJI0BEKa: T€HCAIOTHYCCKHI, OJIM3HEIOBBIH,
[IUTOTCHETUYCCKHI, OHMOXMMHUYECKHH,
MOMYJSIUOHHO cTaTucTUYeckui. HacnencrBeHHbIe
3a0oeBaHusl 4YelloBeKa. ['©€HHbIE M XPOMOCOMHBIE
0ole3HM dYelIoBeKa. boje3sHm ¢ HaciaeICTBCHHOMU
MPEaPacoNOKEHHOCThI0. 3HAYEHUE METULMHCKON
TEHETUKH B  MPEAOTBpPAIIEHUH U  JICYCHUU
FeHETHYECKUX 3a00JIeBaHUI YeI0BeKa

CamocrosiTeibHass padora. Pemenue 3amad Ha
ornpezeeHUue BEPOSTHOCTH BO3HUKHOBEHHS
HaCJICIOCTBCHHBIX HpI/I3HaKOB, I/ICHOJII)3YH METOObI
FEHETHKH YEJIOBEKA, COCTABIECHHE T'€HOTHIIMYECKUX
cxeM  ckpemmBaHusA.  [IpencraBieHue  yCTHBIX
COOOIEHUH C TMpe3eHTAallMel O HacIeICTBEHHBIX
3a00JIEBAHUSIX YEJIOBEKA

OK 01
OK 02

Tema 2.11.
3akoHOMepHOC
™
U3MEHYUBOCTH

Conep:xanue

Teopernueckoe o0yueHune:

21.B3auMopeiicTBME TEHOTHUINIA M  Cpeabl  TIpHU
(dbopmMHupoBaHUU ¢deHoTHUnA. N3meH4nBOCTH
IIPU3HAKOB.

KauecTBeHHBIE U KOJIMYECTBEHHBIE NIPU3HAKU. Busl
U3MEHYMBOCTH: HaCJEeACTBEHHAs 51
HEHACJIEJICTBEHHAsl. 3aKOH T'OMOJIOTUYECKUX PSAOB B
HacyencTBeHHoW u3MmeHunBoctu (H.M. Basunos).
Moaudukannonsas, U beHoTHNNYeCKas
U3MEHYUBOCTb. Ponb cpeapl B MoOAu(UKALMOHHON
u3mMeHunBoctTd.  Hopma  peakuuu — npu3Haxa.
BapuanvoHHbIli pAx M BapualMOHHAs KpUBas.
XapakTepucTuka MOIU(PUKAITMOHHONW M3MEHUYNBOCTU
HacnencrBennas, W T€HOTUINYECKas
U3MEHYMBOCTh. KoMOMHATHBHAas  W3MEHYHBOCTb.
MyTauroHHass W3MEHYMBOCTh. Buapl MyTamui:
TEHHBIE, XPOMOCOMHBIE, T€HOMHBIE. lIpuunHbI
BO3HUKHOBEHHSI MyTallui

CamocrosiTeibHas padora..

Ananuz (heHOTUTTHYECKOI W3MEHYHUBOCTH.
MonudukarmonHas, W HEHAaCJIEACTBEHHAs,
W3MEHYHBOCTh

IIpakTnyeckue 3ansaTus: Ne 10

OK 01
OK 02
OK 04
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22. Pemienne 3aay Ha ONpECIICHUE TUIIA MYTalluH
HpI/I Hepenaqe HACJICACTBCHHBIX HpI/I3HaKOB,
COCTaBJICHUE TEHOTUITMYCCKUX CXEM CKPEIUBAHUS

Tema 2.12.
Cenexuus
OpPraHu3MoB

Conep:kanue

o

CamocrosiTesibHas padorTa

I

Cenekuusi Kak Hayka. MeTOJbl CENEKIIMOHHON
paboTsl. I'ereposuc u ero npuunHbl. IcKycCTBEHHBIN
OoTOOp: MacCOBBIM ¥ WHAWBUIAYaJIbHBINA. TaIlbl
KOMOMHaMOHHON cenekuuu. CopT, mopoja, ITaMMm
AJNTOPUTMBI ~ pEIICHHE 3a7a4 Ha ONpelecHue
BO3MOJKHOI'O  BO3HHKHOBCHHS  HACJICIACTBCHHBIX
MIPU3HAKOB o CEeJIEKIINH, COCTaBJICHUE
TEHOTHUITMYECKUX CXEM CKpEIIUBaHUs

OK 01
OK 02

Pemienue tectoBhIX 3amaHuil o Teme: «CTpoeHue u
(YHKIIMM OpraHu3Ma»

Pasznea 3. Teopusi 3BoJIOIUN

18/-

Tema 3.1.
HUcrtopus
3BOJIIOLHOHHOT
0 YYeHUs

Conep:xanue

CamocrosiTesibHas a padoT

[IepBbIie 3BOJIIOLIMOHHBIE KOHLICTILIUH.
['panyanucrtuueckass  SBOJIONMOHHAS ~ KOHIICTILIHS
K.b. Jlamapka. [IBwxymue CUJIbl HBOJIIOLUU.
Kpeaunonmsm u tpanchopmusm. Cucremaruka K.
Jlunnes u e€ 3HayeHwe AN (GOPMHUPOBAHUS HACH
HBOJTIOIIUN

[Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA.
OBoJonMs  BUJAOB B mpupone. bopnrba  3a
CyILIECTBOBAaHHUE. EcrecTBeHHbII oTOop.
JuBepreniusi MNpU3HAKOB U BUI000pa3oBaHUE.
OCHOBHBIE TOJOKEHUSI CHUHTETUYECKOHM TEOpUH
sBommoi (CTD). Ponb 3BOMIONMOHHON TEOpUU B
dbopMUPOBaHNUY HAYYHOW KAapTUHBI MUPA

OK 02
OK 04

Tema 3.2.
Muxpodso.tton
ust

Conep:xanue

CamocrositenbHas padora

MuKpo3BOIIOIMS M MaKpPOIBOJIOIMUS Kak 3Talbl
HBOJIFOLIMOHHOTO Ipouecca. ['eHeTnYeckue OCHOBBI
IBOJIIOLHH.

Myrtauuu © KOMOMHAIMKM Kak 3JIeMEHTapHBIN
DBOJNIIOLMOHHBIN ~ Marepuan.  [lomymsmus — kak
AJIEMEHTapHasI €AMHULIA HBOJIIOLINH.
JBrxymue CHJIBI (paxTopsr) JBOJIIOLIHH.
MyTanoHHbIE ~ Tpoliecc M KOMOMHATHBHAs
U3MEHYHUBOCTD. Murpanusi.
N3omsmus HOITYJISLIMIN: reorpaguyueckas
(mpocTpaHCTBEHHas), ouosoruueckas
(penpoyKTUBHAs).

EctecTBeHHbIlt 0TOOp - HampaBisoomuii  GakTop
sBodroIMM. boppba 3a  cyllecTBOBaHHME — Kak
MEXaHM3M JIeHCTBUSI €CTECTBEHHOTO OTOOpa B
nonymsauusx. Bux u ero kpurepuu (IPU3HAKH).
Buoo6pa3oBaHue Kak pe3ynbTaT MUKPOIBOIIOIUI

OK 02

Tema 3.3.

Conep:xxanue

OK 02
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Maxkpo3BoJon
us

TeopeTuyeckoe o0yueHue:

23. MakposBomorusa. DopMbl M OCHOBHBIE
HanpasiieHus: Makpol3somonuu (A.H. Cesepuos).
[Tyt nmocTmxkeHHs OHOJIOTMYECKOrO Tporpecca:
apomopdo3, mamoamanTanys, oOIias JereHepanus.
Mertonbl  HM3y4YEeHHS ~ MaKpOAIBOJIOIHMH.  3aKOH
3apojsimieBoro  cxoiactea  (3akon K. Boapa).
buorenernyeckuii 3akoH (3. ['exkenb, @. Mroiep).
OO011Ke 3aKOHOMEPHOCTH (IIPaBMJIA) SBOJIIOLIUU

Tema 3.4.
Bo3HukHoBeHHU
e U pa3BUTHE
JKH3HHM Ha
3emare

Conep:kanue

CamocrosiTesibHas padora

['unore3pl W TEOpPUM BO3HUKHOBEHHUS >KM3HH Ha
3emuie: KpealnoHU3M, CaMOIPOU3BOJILHOE
(crioHTaHHOE) 3apoKcHHE, CTallIOHapHOE
COCTOSIHHE, ITAHCTIEpMHUsI, OMOTI033.

Havano oprannueckont 3Bomtonuu. IlosiBienune
NEepBBIX  KIETOK.  OBoJOLMS  MeTadosn3Mma.
OBoyOLMs  MEPBbIX  KiIeToK. IIpokapuoTel u
JYKapUOTHI.

[IpoucxoxaeHue MHOTIOKJIETOYHBIX OpPraHU3MOB.
Bo3HUKHOBEHME  OCHOBHBIX IIAPCTB  3YKapHOT.
OCHOBHBIE YEpPThI 3BOJIIOIUU PACTUTEILHOTO MHpAa.
OCHOBHBIE YePThI BOJIOIMH )KUBOTHOT'O MHUPA

[IpeacraBnenre yCTHOTO COOOIICHUSI U JIGHTHI
BPEMEHH 10 OCHOBHBIM STalaM BO3HUKHOBEHUS U
PasBUTHUA KHUBOTHOI'O MW PaCTUTCIBHOIO MHpa,
MOJATOTOBJICHHBIX MO  MEPEYHI0  HMCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPEToAaBaTEIeM

OK 02
OK 04

Tema 3.5.
IIpoucxoxaenun
€ YeJIOBeKa -
aHTponorexHe3

Conep:xanue

CamocrosiTe/ibHas1 padoTa.

AHTpOTIONOTUs - HayKa 0 YyeJI0BeKe.
CucreMaTudeckoe MoJiokeHue denoBeka. CXOJICTBO
YelIoBeKa € JKMBOTHBIMH. OTIMYHS YEIIOBEKa OT
JKUBOTHBIX. [IpsmoxoxaeHne u KOMILJIEKC
CBS3aHHBIX C HUM IMPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3ra 51 BTOPOI CUTHAJIbHOU CHCTEMBI.
COOTHOIIIGHHE  OHMOJIOTHYCCKMX H  COIMAIbHBIX
¢daktopoB B aHTpomoreHe3e (OCHOBHBIE CTaJaHH
aHTponoreHe3a. Jl[puonureku - MpeAKd YeloBeKa U
yeloBeKooOpa3HeIX  00e3bsiH.  [IporoanTtponm -
MPEIIIECTBEHHUK YeJI0OBEKa. ApxaHTpor -
IpeBHeHmMN 4yenosek. Ilaneoantpon - apeBHUM
yenoBeK. HeoaHTpom - 4enoBeK COBPEMEHHOTO THIIA.
DBOJIIOLMST COBPEMEHHOTO 4eJoBeKa. YemoBeueckue
pacel. OCHOBHBIE OOIBIINE PACHI: EBPOIMEOUTHAS
(eBpasuiickas), HETPO aBCTpaJIOU THAS
(9KBaTOpHANIbHASA), MOHTOJIOMIHAS (a3marcko
aMepHKaHCKas). BpemMss W MecTo BO3HUKHOBEHUS
4eN0BeYeCKHX pac. ENMHCTBO UenoBeUeCKUX pac

Bpems u myTH pacceneHHusl 4elIoBeKa IO IUIAHETe.
[Tprcnoco0IeHHOCTh YeoBeKa K Pa3HbIM YCIOBHUSIM

OK 02
OK 04
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Cpenpbl.

Bnusiaue reorpagudeckoit cpeapl Ha MOpGOIOTHIO U
¢busnonoruto YeJIoBeKa
3ammrTa JIGHT BPEMEHHM M MEHTAJIbHBIX KapT B
dopmaTe yCTHOrO COOOIICHUS, MTOATOTOBICHHBIX 110
HIEPEYHIO MCTOYHHKOB, PEKOMEHI0BaHHBIX
IpernoaaBaTeaeM

Penrenue TECTOBBIX 3aJaHun o TEME:
«Teopernyeckne acmekTbl SBOJIOLMM KU3HU Ha
3emiie»

Pa3gen 4. Dxoaorus

24/4

Tema 4.1.
IK0JOTHYeCcKH
e akTopbl M
Cpeabl KU3HH

Conep:kanue

CamocrosiTesibHas padora

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3e€MHO
BO3QylIHasd, ITIOYBCHHAas, BHYTPHOPraHu3MCHHAsA.
OU3NKO-)KU3HU XUMUYECKHE OCOOEHHOCTU Cpell
oOuTaHus OpPraHU3MOB. ITpucnocoOnenus
OpPraHM3MOB K KH3HU B pa3HbIX cpenax. Ilonsrtue
HKOJIOTMUYECKOTO (axropa. Knaccudukanus
sKosorudeckux Qaxropos. [IpaBuno munumyma lO.
JIubuxa. 3akon TonepantHoctu B. Hlendopna

OK 01
OK 07

Tema 4.2.

Honyasuus,
coo0mIecTBa,
IKOCHCTEMbI

Conepxanue

CamocrosiTesibHas padora

DKoJoruyeckasi XapakTepucTUKa Buja U MOMYJIALHH.
OKOJIOTMYecKasi  HUIIA  BUJA.  OJKOJOTMYECKHE
xapakrtepuctuku  nomyiusiud.  CooOmiectBa U
skocucTeMbl. buonenos u ero crpykrypa (B.H.
CyxkaueB). CBs3u MeX1y OpraHu3MaMu B OMOLIEHO3€.
CrpykTypHBIE KOMITOHEHTHI 9KOCUCTEMBI:
IPOJYLEHThI, KOHCYMEHTHI, peylieHThl. KpyroBopor
BEUIECTB W TIOTOK DJHEPIMM B  DKOCHUCTEME.
Tpoduueckue YPOBHHU.
AHTpPOIIOTEHHBIE  DKOCUCTEMBI. ATPO’KOCHCTEMBI.
OTnuuust  arpo’KocUcTeM  OT  OHMOTeOIeHO30B.
YpboskocucTeMsl. OcHOBHbIE KOMITOHEHTHI
ypOO3IKOCUCTEM

IIpakTyeckoe 3ansaTue: Ne 11

24. Tpopuueckne mnenu u  cetn. OCHOBHBIE
MOKa3aTeNnu JKocucTeMbl. buomacca u mpomykuus.
OKOJIOTUYECKHEe NHUpPaMUIbl Yucel, Ouomacchl u
DHEPIHH. [IpaBuno MIUPAMHU/IBI DHEPIHH.
Pemennie mpakTHUKO OpPUEHTUPOBAHHBIX PAaCUYETHBIX
3a/laHuil 10 TIEpEHOCY BEIIECTBA W DHEPIrUU B
9KOCHCTEMAX C COCTABJIEHHE TPOPHUUECKUX Liened u
nupamMul 6MoMacchl U SHEPTUU

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa-
rjaodaabHasi
KOJIOrHYecKasi
cucremMa

Conep:xanue

IIpakTnyeckoe 3ansiTue: Ne 12

25. buocdepa - xuBasg obosouka 3emnn. Pazpurue
npeacTaBieHuit o Owocdepe B Tpymax B.U.
Bepnanckoro.
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O6nactu 6uocdepsl u e€ coctaB. JKuBoe BEIIECTBO
omocheppl U ero GyHKIUH 3aKOHOMEPHOCTHU
CyIIIECTBOBaHUS ounocdepsr. OcobenHoctu
ounochepsl Kak rI100amBHOM HKOCHCTEMBI.
Junamuueckoe paBHOBECHE B ouocdepe.
Putmuunocts siBnenuit B 6uocdepe. KpyroBopoTst
BEIIECTB U OMOT€OXUMHYECKHE MUKIBL. [ J100ambHbIe
HKOJIOTHYECKUE TMPOOJIEMBbI COBPEMEHHOCTH M IYTH
UX pPEUICHHUS

PerieHre mpakTHKO- OPUEHTHPOBAHHBIX PACUCTHBIX
3aJa4 Ha OIpEACICHUE IUIOLIAIN HACAKICHUN ISt
CHIDKCHHUSI KOHIICHTpAIlMK  YIJIEKUCIIOTO Ta3a B
aTMocdepe CBOero pernoHa npoKUBaHUS

OK 01
OK 02
OK 07

Tema 4.4.
Bausinue
AHTPONOTeHHbI
X (paKTOPOB HA

ouocgepy

Conep:kanue

CamocrosiTesibHas padoTa

AHTpOIIOTEHHBbIE  BO3JEHCTBUSL Ha  Ouocdepy.
3arpsi3HeHusl Kak BUJI aHTPOIIOTEHHOTO BO3JEHCTBUS
(xuMuyeckoe, (hu3nueckoe, OMOIOTUYECKOE, OTXO/IbI
MPOU3BOJCTBA M TMOTPEOJICHUsI). BO3JICUCTBUS Ha
atmocdepy. BozneiictBuss Ha  tumpocdepy
(3arpsi3HEHHUS W MX HUCTOYHUKHU, HCTOIICHUS BOJ).
BoszneiictBust Ha nutochepy (merpaganusi MOYBHI,
BO3/JCIICTBME HAa  TOpHBIE  IIOpoJa,  HenIpa).
AHTpPOIIOTEHHBbIE  BO3JICHCTBUS HA OHMOTHYECKHE
cooOmecTBa (Jleca M pacTUTEIbHBIE COOOIIECTBA,
JKHUBOTHBIN MUD)

IIpakTnyeckoe 3ansTue: Ne 13

26.Pemenne NPaKTUKO-OPHUEHTHPOBAHHBIX
pacyeTHBIX 3aJaHUi MO COXPAHCHUIO MPUPOIHBIX
PECYPCOB CBOETO PErvOHA MPOKUBAHUS

OK 01
OK 02
OK 04
OK 07

Tema 4.5.
Bausinue
COIIMAJIBHO-
IKO0JOTNYEeCKUX
(¢akTopoB Ha
310POBbe
YeJI0BeKa

Conep:xanue

10

IpakTuyeckoe 3ansaTue: Ne 14

10

27. 3mopoBee M ero cocrapisoomue. DakTopsl,
MOJIOKUTEIIPHO W OTPHUIIATEIIGHO BJIMSIONIME Ha
OpTraHu3M YyeJIoBeKa.
Bpennble MPUBBIYKH: MOCIEICTBUS U MPO(IIIAKTHKA.
[TpoGiieMa TEXHOTEHHBIX BO3JEHCTBUII Ha 310pOBbE
YelloBeKka  (dJIEKTPOMArHUTHBIE  TIOJs,  OBITOBas
XUMUS, H30BITOUYHBIE IIYMbI, paguanus € T.IL.).
AnanTanus opraHu3Ma dYeloBeka K (akTopam
OKpYXaroliel Ccpeapl. 3alUTHbIE  MEXaHU3MBI
OpraHu3Ma YyeJ0BeKa.
3110poBbE U pabOTOCTTIOCOOHOCTb.

28. [TpuHIMIBI (dbopMupoBaHUs 3JI0pOBBE
coeperaroriero nosezeHus. Guznyeckass akTUBHOCTh
" 37I0pPOBBE.
I'pynnsl  310poBbsi.  OCHOBBI  3aKaJMBaHUS.
bruoxummueckue acneKThl PalMOHAIBHOTO MUTAHMUS.
[IpaBuna 6e30MacHOrO HCIHOJIB30BAaHUSA OBITOBBIX
nprOOPOB U TEXHUYECKHUX YCTPOWCTB

OK 02
OK 04
OK 07
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Ornpezenenre CyTOYHOTO palioHa MUTaHusl.

Co3nanue WHJUBU1yaJIbHOU NaMATKU o
OpraHu3alLuu paLMOHAIBHOMN busnueckoi
AKTUBHOCTH

Pemenue TECTOBBIX 3aJIaHUN o TEME:
«TeopeTnyeckne acCHeKThbl SKOJIOTHUN

Pa3nea 5. buorexnoJiorus

4/2

Tema 5.1.
BbuorexHosorn
A1 B JKH3HH
KasKI0ro

Conep:xanue

29. buorexHOJOTHS Kak Hayka W IIPOU3BOICTRBO.
OCHOBHEIE HaIpaBJICHUS COBpPEMEHHOM
ouorexHosoruu. Meronsl 0noTexHOJIOrud. OOBEKTHI
OMOTEXHOJIOTMU. OJTHKAa OHOTEXHOJOTMYECKUX U
T€HETUYECKHX AKCIIEPUMEHTOB.
[IpaBmiia moucka W aHamu3a OWO3IKOJOTHUYCCKOM
uH(GOpPMaIIMU U3 Pa3TUYHbIX HCTOYHUKOB (Hay4Has U
yueOHO -HaydyHas JIMTEepaTypa, CPEeICTBa MacCOBOM
uH(popmMaiuu, cetb UHTEpHET u Apyrue)

IIpakTnyeckoe 3ansaTue: Ne 15

30. Ananu3 uHopmanuu 0 Hay4YHBIX JOCTUKCHHSIX B
o0nacTh  OHMOTEXHOJIOTMH C  HCIOJIb30BaHHEM
YKUBOTHBIX, IPUMEHEHUE TIPOJAYKTOB OMOTEXHOJIOTUU
B JKM3HH YEJIOBEKA, MMOWCK U aHATU3 HHPOPMAIUH U3
pa3IMYHBIX HCTOYHMKOB (HaydHas U  y4eOHO-
Hay4JHas JTUTEepaTypa, CpencTBa MaccoBOM
uHpopmanuu, cetb MHTepHeT u apyrue. Pabora B
rpynmnax: TpeICTaBICHUE pPEe3yIbTaTOB PEHICHUS
poOJIeMBbl.

OK 01
OK 02
OK 04

IIpome:kyTO4YHas aTTecTanus (IK3aMeH)

14

Bcero:

144
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3. YCJIOBUA PEAJIUZALIAA JTUCHUATITJIMHBI
3.1. Jlns peanuzanuu TPOrpaMMbl JTUCHUIUIMHBI JOJDKHBI OBITH TIPETyCMOTPEHBI
CJeYIOIIKE CIIeUAIbHBIC TOMEILICHHUS:
Kabuner, ocHameHHbI B COOTBETCTBHH ¢ 1. 6.1.2.1 00pa3oBaTebHOW MPOrpamMMBbI IO
crenaibHocTy 19.02.12 TexHomorus NpoayKTOB MUTAHUS dKUBOTHOTO TTPOUCXOKICHHUS.

3.2. UndopmanmonHoe odecnevyeHne peaau3anun NporpaMmmbl

Jnis peanu3anuu mporpamMmbl  OMONMMOTEYHBIH (OHA 00pa30BaTENbHON OpraHU3aLUU
YKOMIUIEKTOBAH MEeYaTHBIMU W/WIK 3JIEKTPOHHBIMH 00pa3oBaTelbHBIMU U MH(DOPMALIMOHHBIMU
pecypcamu, 11 obecriedeHns 00pa3oBaTeIbHOTO Mpoliecca.

3.2.1. OcHoBHEIE TEYaTHLIEC U3JAHUSA
[TeyaTHbIX U3JAHUI HET

3.2.2. OcHOBHBIE JIEKTPOHHbIE U3IaAHUS

1. buonorus. 10 xmacc (6a30BbIit ypoBeHs) : yueOHUK / B. B. [laceunuk, A. A. Kamenckuii, A.
M. Py6uos [u ap.] ; mox pea. B. B. [laceunuka. — 5-e u3g., ctep. — Mocksa : [IpocBemienue,
2023. — 223, [1] c. : win. — (JIuaus xu3Hn). - ISBN 978-5-09-103624-4. - TeKkCT : 2JIEKTPOHHBIN.
- URL.: https://znanium.com/catalog/product/2089928 — Pexum noctyma: 1mo momucKe.

2.buonorus. 11 knacc (6a30Bblil ypoBenb) : yueOHuk / B. B. [Taceunuk, A. A. Kamenckuii, A.
M. Pybuos [u np.] ; mox pen. B. B. Ilaceunuka. — 5-e¢ u3z., crep. — Mocksa : IIpocBemienue,
2023. — 272 c. : un. — (JIuaus xu3un). - ISBN 978-5-09-103625-1. - TekcT : 3MEeKTpOHHBIN. -
URL.: https://znanium.com/catalog/product/2089931 . — Pexxum gocTyma: mo moImucKe.

3.2.3. JlonoTHUTEIbHbI€ HCTOYHHUKHU

3. Aradonona, 1. b. buonorus. 10 kiacc (6a30Bblii U yrayOneHHbIN ypoBeHb) : yueOHuk / U.
b. Arajdonosa, B. 1. CuBormnazos. — 4-e u3., crep. — Mocksa : [Ipocsemenne, 2022. — 256 c.:
W1 - ISBN 978-5-09-100206-5. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2089758 . — Pesxum mocTyrma: o Mo ImiCKe.

4. AradonoBa, . b. buonorus. 11 kmacc (0a30Bblit U yri1yOJaeHHbIH ypoBeHb) : yueOHUK / .
b. Aradonosa, B. . CuBornazos ; nox pen. M. b. Mop3ynoBoii. - 4-e u3z., crep. - Mocksa :
ITpocsemenne, 2022. - 208 c. - ISBN 978-5-09-101667-3. - Tekct : snextpoHHbii. - URL:
https://znanium.com/catalog/product/2090566 . — Pesxum mocTyrma: o Mo micKe.

5.1Taceunuk, B. B. buonorus. 10 xmacc (yriyOneHHBIH YpOBeHb) : Y4EOHHK JUIs
oOmeodpaszoBarenbHbx opranu3ainuii / B. B. [laceunuk, A. A. Kamenckuii, A. M. PyO1os ; non
pen. B. B. Ilaceunuka. - 4-e u3n., crep. - Mocksa : [Ipocsemenue, 2022. - 336 c. - ISBN 978-5-
09-101680-2. - Tekct : anektponHbIit. - URL: https://znanium.com/catalog/product/2090594. —
Pexxum pgocTyna: 1o nojamnucke.

6.1laceunuk, B. B. buomormsa. 11 xmacc (yriyOneHHBIH YpOBEHB) : Y4YEOHHK IS
obmeoOpaszoBarenbHbIx opranuzanuii / B. B. [Taceunuk, A. A. Kamenckuii, A. M. PyG1oB ; moa
pen. B. B. Ilaceunuka. - Mocksa : [Ipocsemenue, 2022. - 320 c. - ISBN 978-5-09-101681-9. -
Tekcr : anextponnsIit. - URL: https://znanium.com/catalog/product/2090596 . — Pexwum moctymna:
IO TIOJTITHICKE.

7. 1Ipupona. — Mocksa : Hayka PAH, 1912. — . — Beixoaur exxemecsuno. — ISSN 0032-874X.
— TekcT : Hermocpe1CTBEHHBIMN.

8.UeoOrbmmes, H. B. buonorus. CnpaBounuk / YebsiteB H. B., I'y3ukosa I'. C. , Jlazapesa lO.
b., JTapuna C. H. - MockBa : IDOTAP-Menma, 2011. - 416 c. - ISBN 978-5-9704-1817-8. -
Texct:  anmektponssit  // DOBC  "KOHCyabTaHT  CTyACHTay: [caiT]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970418178.html. -Pexxum gocTyma: mo moAmucKe.

9. ®enepanbHblii 3akoH «O0 oxpaHe okpyxaromed cpeas» ot 10.01.2002 Ne 7-®3, ¢
W3MEHEHUSAMU M JIONOJHEHUsIMH: NpuHAT ['ocymapctBenHoit Jymoi 20 nexabps 2001 roma. —
Texct: anexTpoHHBIN / KOHCYNBTAaHT IJIIOC: CIIpaBOYHas MpaBoBas cucrema. — Mocksa, 1997. —
3ari. ¢ TMTYJ. DKpaHa.
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10.
11.
12.
13.
14.
15.

Cospemennbie mpodeccronanbubie 6a3b1 anubix (MOC OMI'AY-Moodle).
Cnpasounas IIpaBoBas Cucrema Koncynbsrantlitoc.
DJIeKTPOHHO-0MOJIMOTEUHAs CHCTEMA U31aTeNIbCTBa «JIaHby.
DNEeKTPOHHO-OMOIMOTEYHAs CHCTeMa «Znanium.comy.
DneKkTpoHHO-0MOInoTeuHast cucteMa «KOHCYIbTaHT CTYACHTAY.
YuusepcansHas baza Jlanasix UBUC: https://eivis.ru/
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4. KOHTPOJIb N1 OUEHKA PE3VJIbTATOB OCBOEHMA JUCHUITJIMHBI

Pe3yabTarsl 00yyeHus

Kpurepum ouenku

MeToanbl OLIEHKH

JucuMnIuHapHble pe3yJbTaThl:

- c¢(hopMHUPOBATh 3HAHHS O MECTE U POJIM OUOJIOTHH
B CHCTEME ©CTECTBCHHBIX HayK, B ()OPMUPOBAHUHU
COBPEMEHHOW  €CTCCTBCHHOHAYYHOW  KapTHHBI
Mupa, VB o3HaHUM 3aKOHOB IPUPOJBI U PEILICHUU
’KU3HEHHO BaYKHBIX COIMAIIbHO-ITHYECKHX,
YKOHOMHUYECKHUX, IKOJIOTUIECKUX pobiIeM
YeJIOBEYECTBA, a TAKKE B PEIICHHU BOIPOCOB
PAIOHATBEHOTO IPUPOJIOTIONIb30BAHUS, B
(GOpPMHPOBAaHUU  LEIOCTHOIO  OTHOLICHHS K
npupoae, OOMECTBY, 4YEJIOBEKY; O  BKJIaje
POCCHIICKUX U 3apyOeKHBIX YUYCHBIX-OMOJIOrOB B
pasBUTHE ouosoruy; (byHKINOHATBHON
IPaMOTHOCTH YEJIOBEKA JUISl PEIICHHUS KU3HCHHBIX
npobiem,

- YMCThb BJIAZICTb CHCTEMOM OHMOJOIrHYECKUX 3H8.HI/II7I,
KOTOpas BKIIFOYACT:

OCHOBOIIOJIATalOIINe OWOJIOTHYCCKUE TEPMHUHBI U
MOHATHUSA ( )KU3Hb, KJIETKA, TKaHb, OPTraH, OPraHu3M,

BUJ,  TOMYJSALHUsA,  DKOCHCTEMa,  OHOIEHO3,
omoctepa; MeTabOIM3M, TOMEOCTa3, KICTOYHBIN
UMMYHHUTET, OuOCHHTE3 Oenka, OHOMOJIMMEpHI,
JTUCKPETHOCT, CaMOpPETYJISIIHS,
CaMOBOCITPOU3BEICHNE, HaCJIEACTBEHHOCTD,
W3MEHUYUBOCTh, JHEPrO3aBHCHMOCTh, POCT U
pa3BUTHE);

buonornueckue teopum: kinerouyHas teopus T.
[[IBanna, M. IlIneinena, P. Bupxosa; KIOHaIBbHO-

cenlekTuBHOro ummyHutera II. DOpmux, W.N.
MeuHuKOBa, XPOMOCOMHasI TEOpUs
HAaCJIEACTBEHHOCTH T. Moprana, 3aKOH

3aponpieBoro cxoxacresa K. bapa, sBomonuonHas
teopuss Y. JlapBHHA, CHHTETHYECKAas TEOPUS
IBOJIIOLIMM, Teopusi aHTponoreHeza Y. [lapsuHa;
teopus Ouoreonenoza B.H.Cykauéna; yuenus H.W.
BaBunoBa — o IlenTpax MHOroobpasuss u
MIPOMCXOXKACHUS KYJIbTYpHbIX pacteHuii, A.H.
CeBeprioBa — 0 MyTAX U HANPaBIEHUSIX IBOJIIOLINH,
B.U. Bepnanckoro — o Ouocdepe; 3akoHbI (
eInHO00pa3usi TOTOMKOB IIE€PBOrO IMOKOJIEHHS,
pacIleIIeHUs IIPU3HAKOB, HE3aBHCHUMOI'0
HAacjIel0BaHUs  IPU3HAKOB u HapyIICHUS
cueruieHuss reHoB T. MopraHa; romMojaoru4ecKux
pAlOB B HAcleACTBEHHOW wu3meHunBoctn H.U.
Basunosa, renetudeckoro pasHosecus Jlx. Xapau
u B. BaiinGepra; 3aponsimeBoro cxozacrsa K. bapa,

OneHKa  «OTJHYHO».  3a
riryookoe u IIOJIHOE
OBJIJICHHE coJiep>KaHueM
yuyeOHOro  Martepuaia, B
KOTOPOM oOyuaroruiics
OpPUEHTHPYETCS,

MOHSATUHHBIM anmaparom,
aKIEHTOJIOTUYECKIM u
opdosnrueckum

MUHUMYMaMH, 332 YMCHHE
HaXxOOUTh M HCIIOJIb30BAThH
nH(pOPMAILIHIO.

Onenka «xopomo». Ecmu
00yJarouuics MoJIHO OCBOMII
yueOHBI MaTepHall, BIaJeeT

MOHSATUNHBIM anmnaparom,
AKLIEHTOJIOTUYECKUM u
ophornrIecKuM
MHUHUMYMAaMH,
OPUEHTUPYETCSA B U3YYEHHOM
Marepuaie, rPaMOTHO

n3jaara€t OTBET, HO B C€Io
(I)OpMC HUMCIOTCA OTACJIBHBIC
HECTOYHOCTH.

Ouenka
«y/10BJIETBOPHUTEIBHOY.
Ecin oOyyaromuics
OoOHapy)XMBaeT 3HAHHUS U
MOHMMaHHE  TI0JIOKEHHOTO
y4e0HOro MaTepuana,
MOHSATHHHOTO armrmapara,
aKIEHTOJIOTUIECKOTO u
ophoanHrueckoro

MHWHUMYMOB, HO H3JIara€t HUX
HEIOJIHO,
HEIIOCJIEI0BATEIBHO,
JIOTIyCKAaeT HETOYHOCTH B
ONpEACIICHUN TOHATHI, HE
ymeer JI0Ka3aTeIbHO
000CHOBATh CBOM CYKJICHUSI.

Onenka
«HEYI0BJETBOPUTEIbHO».
Ecmu  oOyuaromuiics uMeeT
pa3po3HEHHBbIE,
OeCCHUCTEMHBIC 3HAHHS, HE
yMEET BBIJCNATh TJIABHOE U
BTOPOCTENIEHHOE, JIOIIyCKaeT
OIMOKK B  ONpENEeIeHUU
NOHATHM,  HMCKaXaeT  MX

—  YCTHBIE u
MUCbMEHHBIE
OIIPOCHI Ha
TEOPETUYECKUX U
IIPAKTUYECKUX

3aHATUSX (BXOJHBIC
U QpOHTAJIBHEIC);

—  CeMHHaphl,
MIPaKTUYECKHE
3aHATHS,

—  B3aWMHBIU
KOHTPOJIb npu
paboTre B mapax H
MaJIBIMU TPYIITIAMH;
—  CaMOKOHTpOJb
TEOPETUUYECKIX
3aHATUN U POBEpPKA
CaMOCTOSITETTbHOM
BHEAYJUTOPHOMN
paboTHI;

—  HabmroneHue,
MHTEpIpeTanus
pe3yNbTaTOB u
JKCIIEpPTHAs OLIEHKA
JeATeNbHOCTU
oOydJarormuxcsi  Ha
MPAKTUYECKHX U
TEOPETUIECKUX
3aHATHUSAX;

- 10 3aBEpUICHUIO
Kypca TPOBOAUTCS
JK3aMeH B paMKax
IIPOMEKYTOUHON
aTTeCTaluu
CTY/ICHTOB
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OHMOreHeTHYeCKOoro 3akoHbl . [I'ekkems, @.
Mirosepa); TIPUHITATIBI (4UCTOTBI ~ TaMerT,
KOMIUIEMEHTApHOCTH); TpaBuia (mMuHumyma HO.
JIubuxa, HSKONOTMYECKOW  MUpAMHUABI  YHCEN,
OuoMacchl M HEPTUHU); THUIOTE3bl (KOallepBaTHOM
AMN. Omnapuna, mnepBuuyHoro OymboHa JIk.
Xonneitna, mukpocdep C. Dokca, pubozuma T.
Yek);

- chopMUpPOBaTH YMEHUSI PACKPHIBATH COACPIKAHUEC
OCHOBOITOJIATAIOIIMX OHOJIOTHYECKUX TEOPHH H
TUIIOTE3: KJICTOYHOMH, XPOMOCOMHOM,
MYTaIlMOHHOM, 9SBOJIIOIIMOHHON, IPOUCXOXKICHHUE
JKM3HU W YCIO0BEKA; BIIaJICHUE CUCTCMOM 3HAaHMI 00
OCHOBHBIX  METOJaX  HAYYHOTO  ITO3HAHWA,
HCIIOJIb3YCMBIX B 6I/IOJIOFI/I‘-IGCKI/IX HCCICOIOBAHUSIX
KUBBIX OOBEKTOB M JKOCHUCTEM (OmMHCaHHE,
HU3MEpPEHHE, MIPOBE/ICHHE HaOJIIOCHU ),
CHOCO6aMI/I BbBISBJICHUA W OLUCHKH AHTPOIIOI'CHHBIX
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 CHCTEMAaM;

- yMeTb BBIACNATh CYIIECTBEHHbIC MPU3HAKU:
CTPOCHHMS BUPYCOB, KJIIETOK ITPOKAPUOT U IYKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB,
BHJIOB, OMOTEOIIEHO30B, PKOCHUCTEM U OHoCchepsl;
CTPOCHHSI OpPTaHOB M CHCTEM OpPTraHOB PACTECHMIA,
KUBOTHBIX, YeIIOBEKa; MIPOIIECCOB
KHU3HEICSITEIbHOCTH, IPOTEKAIOIINX B OpraHU3Max
pacTeHHMIA, )KUBOTHBIX U YEJIOBEKA; OMOJIOTUICCKUX
mporeccoB: oOMeHa  BemiecTB  (MeTabomm3M),
nH(pOpMalLUK U MPEBPAILEHUs SHEPTUH, OPOKEHMUS,
aBTOTPO(HOrO0 U TeTeTPOGHOTO THUIIOB MHUTAHUSA,
dboTocHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a,

ramMeToreHesa, IMOpHUOTeHesa,
MOCTAMOPHOHAIBHOTO ~ Pa3BUTHS, Pa3MHOKCHHS,
WHIUBUIYAIBHOTO pa3BUTHUSA Oopranusma
(oHTOTEHE3a), B3aUMOJICHCTBHSI TEHOB, T€TEPO3HCA;
NeNCTBUS HUCKYCCTBEHHOTO obopa,
CTAaOMIIM3UPYIOIIETO, JIBIKYIIIETO "
pa3phIBAOIIETO €CTECTBEHHOT'O otOopa;
QJTIOMTATPUIECKOTO u CUMIIATPUIECKOTO
BUJ000pa30BaHUSA;, BIUSHUSA  ABWXKYIIMX  CHII
SBOJIIOLIAA Ha reHooHA MTONYJISALINY;

MPUCTIOCOOJICHHOCTH ~ OPraHW3MOB K cpelie
oOuTaHMsI, YepeIOBaHUs HAMPABICHUN SBOJIOIUH;
KpPYroBOpoTa BELIECTB M IIOTOKAa DJHEPIUM B
9KOCHCTEMAX;

CMBICH,  OECHOpsSIOYHO |

HEYBEPECHHO
MaTepual.

usjgaract
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-  mpuoOpecTH ONBIT MPUMEHEHHS OCHOBHBIX
METOZI0OB HAy4YHOrO ITO3HAHMS, HCIOJIb3YyEMBIX B
OMoJOruy: HAONIOOEHHS W OIHCAHUA JKHUBBIX
CHCTEM, IPOIECCCOB M SBJICHHI; OpPraHU3alH M
MPOBEICHUST  OMOJOTMYECKOTO  JKCIECPUMEHTA,
BBIJBIDKEHUS THUIIOTE3, BBIABIATH 3aBHCHUMOCTH
MEXIY HCCICIYeMbIMH BEIMYMHAMHU, OOBICHATH
MOJYyYCHHBIE  pe3yibTaThl H  (OPMYJIHPOBATH
BBIBOJIBl C HCIIOJb30BAaHMEM HAy4YHBIX MOHATHIA,
TEOPHii U 3aKOHOB;

- chopMHpoOBaTH YMEHUS BBIIEISTH CYIIECTBEHHBIC
NPU3HAKH  BUPYCOB, KIJIETOK IPOKAPHOT U
OYKapuoT, OJHOKJICTOUHBIX W MHOTOKJICTOYHBIX
OpPraHU3MOB, BHJIOB, OMOT€OIICHO30B M 3KOCHCTEM;
0COOEHHOCTH TPOLIECCOB OOMEHa BEIIECTB U
NpeBpalleHusl YHEPTUU B KJIETKe, (POTOCUHTE3a,
IUTACTHYECKOTO W DHEPreTHYeCKoro oOMeHa,
XEMOCHHTE3a, MHTO33a, Mei03a, OIUIOAOTBOPEHHS,
pasBUTHS W Pa3MHOXKCHUS, WHIUBUAYAIBLHOTO
pa3BuTUsl opraHu3Mma (OHTOreHesza), OOpbOBI 3a

CYILIECTBOBAHUE, €CTECTBEHHOTO otoopa,
BUZI000pa3oBaHus, MPUCTIOCOOTICHHOCTH
OpPraHu3MOB K Cpele  OOWUTAaHWs,  BIIMSHUS
KOMIIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX

W3MCHCHHI B JKOCHUCTEMax CBOCH MECTHOCTH,
KpyroBOpOTa BEIICCTB W TPEBPAICHUS YHCPTHH B
ouocdepe;

- chopmupoBaTH YMEHUS TMPHUMEHSTH IMOJIyYCHHBIC
3HaHUA  JUIsI  OOBSICHEHHS  OMONOTHYECKUX
MpOIECCOB W SBICHWH, I TPHHSATHSA
MPAKTUYECKUX PELICHUI B MOBCEAHEBHON XKH3HU C
nenblo  olecniedyeHuss  OE30MaCHOCTH  CBOETO
3I0pOBbSI M 3/I0pPOBbSl  OKPYXAlOIIUX JIFOJEH,
coOmro/ieHnst  370pOBOTO o0pa3a KU3HHU, HOPM
TPaMOTHOTO MOBEJCHUS B OKpy>KaroIien
NPUPOJHON cpene; TOHWMaHHe HeOOXOIMMOCTH
MCIOJIb30BaHUS JTOCTHKEHUI COBPEMEHHOM
O0MOJ0TMM U OMOTEXHOJIOTUHM ISl PallOHATIBHOIO
MPUPOJONONB30BaHUS;  YMEHHE  HCIIOJIb30BaTh
COOTBETCTBYIOIIME apTyMEHTHI, OWOJIIOTHYECKYIO
TEXHOJIOTUI0O M CHUMBOJIMKY [UIsl JOKa3aTelbCTBa
pPOICTBa OPraHW3MOB pa3HBIX CHUCTEMATHYECKUX
TpYNN; B3aUMOCBS3M OPTaHU3MOB H  Cpeibl
OOUTaHUS; eIWHCTBA  YEJOBEYECKHX  pac;
HEOOXOAMMOCTH  3JI0pOBOro  oOpasza  KH3HH,
COXpaHEeHHs pa3zHOOOpa3usl BHIOB M JKOCHCTEM,
KaK yCJOBHSI COCYIIECTBOBAHHS TMPUPOIBI U
YeJI0BEYECTBA;

- C(bOpMI/IpOBaTB YMCHUA PpCUIATb OHOJIOTHYECKUE
3aga4u, COCTaBJIATH TCHOTUIIMYCCKUC CXEMBI
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CKpEIMBAaHUS IJi1 Pa3HBIX TUIIOB HACIEIOBaHUS
MPU3HAKOB Y OPraHu3MOB, COCTaBJISITh CXEMBbI
[IEpeHoca BELIECTB U DBHEPIMM B 3KOCHUCTEMAx
(uenmu TOUTAaHMS, THILEBbIE CETH), BBIABIATH
MPUYUHHO-CIIECJICTBEHHbIE CBSI3U MEXITY
UCCIIETyeMbIMU  OHOJOTHYECKUMH  OOBEKTaMH,
npoieccaM M SIBIIGHUSMH; JI€TIaTh BBIBOABI U
MIPOTHO3bI Ha OCHOBaHUU MOJTy4YEHHBIX
pE3yJIbTaTOB;

- chopMupoBaTh YMEHHSI KPUTHYECKH OILICHUBAThH
uH(poOpMaLUI0O  OMOJIOTMYECKOTO  COJIEPIKAHUS;
BKIIIOYAIOIIYI0  TICEBJIOHAYYHBIC  3HAHHUS U3
pa3IMYHBIX HMCTOYHUKOB (CpelCTBA MacCOBOM
uHpOpPMAIIMY, HAYYHO-TIOMYJISIPHBIC MaTEPUAIIbI),

UHTEPIPETUPOBATH ATUYECKUE aCIEKTHI
COBPEMEHHBIX  HCCIElOBaHMM B  OHOJIOIHUW,
MeAMIMHE,  OWOTEXHOJIOTMH;  paccMaTpuBaTh
ri00ajIbHbIE 9KOJIOTHYECKUE po0IIEMbI

COBPEMCHHOCTH, Q)OpMHpOBaTB 10 OTHOLICHHIO K
HUM CO6CTB€HHyIO MMO3UIMUI, YMCHHEC OLCHHUBATH
OTHHUYCCKHEC ACIICKTbl COBPEMCHHBIX I/ICCHG,I[OBaHI/Iﬁ
B 00JacTM OHMOTEXHOJOTMM ¥ TIE€HETHYECKHUX
TEXHOJIOTHI (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC
OINIOAOTBOPCHUC, HAITPaBJICHHOC U3MCHCHHC
reiomMa 1 CO3J1aHruEC TPaHCI'CHHBIX OpraHHSMOB);

- chopMUPOBaTH YMEHHUS CO3[aBaTh COOCTBEHHBIC
MUCHbMEHHBIC M YCTHBIC COOOINEHUS Ha OCHOBE
Owmosyorudeckoil MHQPOPMAIUU M3  HECKOJIBKHUX
HUCTOYHUKOB, TPAaMOTHO HCIOJIb30BaTh MOHSATHBIN
anmapat OUOJIOTHH;

- YMEHHME BBIIBUIaTh THUIIOTE3bl, IMPOBEPATH HX
SKCIIEPUMEHTAIBHBIMU CPEJICTBAMHU, (OPMYIUpPYs
LeJb WUCCIIEOBAaHUsA, AHAIU3UPOBATH IIOJTYYCHHBIC
pe3yabTaThl U 1€1aTh BBIBOJIBL;

- MPUHUMATh ydactue B Hay4HO-
HCCIeIOBATENbCKOM  paboTre 1Mo  OWOJOTHH,
SKOJIOTMM Y MEAWIIMHE, TpPOBOAMMON Ha 0aze
IIKOJIBHBIX HAyYHBIX OOIIECTB U  MYOJUYHO
NPEACTABIATh  MOJYYEHHBIE  pe3yjibTaThl  Ha
YYCHUYECKUX KOH(EPEHIHUAX Pa3HOTO YPOBHS;

- chopMupoBaTh YMEHMsI KPUTHYECKU OLIEHHUBAThH
nHpopManuio  OMOJIOTHYECKOTO  COJEpIKaHMS,
BKJIIOYAIONIYI0O  TICEBJIOHAYYHBIE  3HAHHUS U3
pa3IMYHbIX MCTOYHHUKOB (CpelcTBa MaccoBO
uHbOpMalUY, HAayYHO-TIOMYJSPHbIE MaTepHualbl);
HHTCPIPETUPOBATH OTHHYECKHE ACIICKThI
COBPEMEHHBIX  HCCIEJOBaHMA B  OHOJIOTHUH,
MeIuIMHEe, ONOTEXHOJIOTHH;

- HHTCPIPCTUPOBATH OTHUYCCKUC ACIICKTHI
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COBPEMCHHBIX  HCCICJOBaHW B  OHOJIOTHH,
MEIUIIHHE, OMOTEXHOJIOIHH; paccMaTpuBaTh
IJI00aIbHBIE JKOJIOTHYECKHE po0IeMbI
COBPEMEHHOCTH, (DOPMHUPOBATh IO OTHOIICHHUIO K
HUM COOCTBEHHYIO IO3HUIUIO, YMEHHE OIICHUBAThH
ATHHYECKHE aCIEKThl COBPEMECHHBIX HCCJICIOBAHUI
B o0Omactd OHOTEXHOJOTHM M TE€HETHYECKHUX
TEXHOJIOTUH  (KJIOHMPOBAaHUE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHKE,  HANpaBICHHOEC  HM3MCHEHHUE
reHOMa U CO3J[aHre TPAHCTEHHBIX OPraHU3MOB);

- chopMUpOBaTH YMEHHUSI CO3[aBaTh COOCTBEHHBIC
MMCbMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE
Ouosiornyeckoil  MHpOpPMAMKU M3 HECKOJIBKHX
HUCTOYHUKOB, rpaMOTHO HCIOJIb30BATh
MOHATUMHBIN anmnapar OuoJorun

- copMHUpOBaTh YMEHHUS CO31aBaTh COOCTBEHHBIE
MUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
Oouosiornyeckoii wuH(pOpMAMA M3  HECKOJBKHX
HCTOYHUKOB, IPaMOTHO UCIIOJIb30BAaTh
MOHATUMHBIN anmapaT OuoJoruu;

- yYMETb BBIABUIAaTh THUIIOTE3bI, IPOBEPATh HX
HKCHEPUMEHTATBHBIMA CPEACTBAMHU, (POPMYIUPYS
LeIb MCCIENOBaHUsA, AHAIU3UPOBATH IOJYYCHHBIC
pe3yibTaThl U J€NaTh BBIBOJIBI;

- MIPUHUMATh ydacTHe B HAy4YHO-
HCCIICIOBATENILCKONH ~ paboTe 1Mo  OWOJIOTHH.
DKOJIOTMM MEAMIIMHE, TMPOBOAUMON Ha 0Oasze
IIKOJBHBIX HAyYHBIX OOIIECTB U  MYOJUYHO
MPEACTABIATh  MNOJYYEHHBIE  pe3yjibTaThl  Ha
YYCHHUYECKUX KOH(DEPEHIUAX Pa3HOTO YPOBHSI;

- BIAJETh CUCTEMOM 3HAHUK 00 OCHOBHBIX METOJaX
HAy4YHOTO [MO3HAHUS, UCTIOJTb3YEMBIX B
OMOJIOTHYECKNX HCCIEI0BAHUS KUBBIX OOBEKTOB U
dKOCHCTeM (OINUCaHWe, W3MEPCHHE, TPOBEICHUC
HaOMr0JIeHUH); Ccrmoco0aMH BBICIICHUS W OIEHKH
AQHTPOTIOTEHHBIX H3MEHEHHH B TIPUPOJIC;

- yYMETh BBISBISATh OTJIMUWTEIBHBIE TPU3HAKU
KUBBIX CHCTE€M, B TOM 4YHUCJE TpUOOB, pPacTCHH,
KUBOTHBIX U YEJIOBEKA; MPUCIIOCOOICHHOCTh BUIOB
K cpene oOWTaHMs, aOMOTUYECKHX M OMOTHYECKHUX
KOMITIOHEHTOB KOCHUCTEM, B3aMMOCBSI3EH
OpraHW3MOB B COOOIIECTBaX, AHTPOMOTECHHBIX
W3MEHEHUH B 9KOCUCTEMaX CBOEH MECTHOCTH;

- yMEeTh BBIICIATH CYIIECTBEHHBIE MPU3HAKU
OMOJIOTMYECKHX TMPOIIECCOB: OOMEHa BelecTB (
MeTabonu3M), UWHGOpPMAIIMM W  TMpPEBpaIieHUs
SHEPTHUH, OpoKeHus, aBTOTPO(HOTO u
reTepoTpoPHOro THUMOB TUTaHUSA, (HOTOCHHTE3a U
XE€MOCHHTE3a, MMHTO3a, Mei03a, TaMeToreHesa,
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AMOpHOTeHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHUS, MHAUBHUIYaIbHOTO pa3BUTHS
opranusma (OHTOr€He3a), B3aUMOJECHCTBUS T'€HOB,
rerepo3uca; JEUCTBUH HMCKYCCTBEHHOTO o0TOOpa,
CTaOMIIN3UPYIOIIETO, ABMXKYILETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO  00opa,  aJUIONaTpPUYECKOTo U
CUMIATPUYECKOTO  BUI000pA30BaHUS;  BIMSHHS
OBUKYIIMX ~ CWJI  DBOJIIOLIMU  HAa  TeHO(OH]
MOMYJISAIUHN; TPUCTIOCOOIIEHHOCTH OPraHU3MOB K
cpene oOuTaHus, 4YepeIOBaHUS  HampaBICHUI
9BOJIIOLIMM; KPYroBOpOoTa  BEUIECTB U IOTOKA
SHEPTUH B SKOCHUCTEMAX;

OO01Me pe3yabTaThl:

B yacTu Tpy10BOro BOCIIMTAHUS:

- TOTOBHOCTb K TPY/y, OCO3HaHUE IEHHOCTH
MacTepcTBa TPYI0JII00HE;

- TOTOBHOCTbH K aKTUBHOM JEATEIbHOCTH
TEXHOJIOTUIECKOM U COIMAIbHOW HAIPaBJICHHOCTH,
CIOCOOHOCTh MHUITMHPOBATH, INITAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIIEHOCTD;
- HHTEpEeC K pa3InyHbIM chepam
poheCCUOHATILHOM JIeATEIILHOCTH,

OgnazieHre YHUBEPCAIBHBIMU y4eOHBIMU
M03HABATEIbHBIMH JICHCTBUSMHU:

a) 0a30BbIe JTJOTHYECKHE 1eiiCTBUS:

- CAaMOCTOSATENBHO (OPMYITUPOBATH U
aKTyaJIM3upOBaTh NpoOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK HITH
OCHOBAHUS JJIsl CPaBHEHHUS, KIaCCUPUKALIMH U
0000IIICHHS;

- OTIpE/IEIATh 1NN ACATEIbHOCTH, 3a/1aBaTh
napamMeTpsl U KPUTEPUU TOCTHKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHUBOPEYUS B
paccMaTpUBaEMbIX SIBIICHHSX;

- BHOCUTh KOPPEKTUBHI B IEATEIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB LIEJISIM, OIICHUBATh
PHCKH MOCIIEACTBUI 1€ TETbHOCTH;

- pa3BUBATh KPEaTHBHOE MBINUICHUE TIPH PEIICHUH
’KM3HEHHBIX Mpo0sIeM

0) 0a3oBbIe HCCJIe0BaTEILCKUE IEHCTBUS

- BJIaJIeTh HaBbIKaMH Y4e€OHO-HCCIIEI0BATEIbCKON U
MIPOEKTHOM JIeATEIIbHOCTH, HAaBBIKAMH Pa3pelICHUs
npobiuem;

- BBISIBJIATH TIPUIMHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBATh 3ajauy, BBIIBUTATh TUIIOTE3Y €€
peleHwsI, HaXOAUTh APTYMEHTBI IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUM, 3a1aBaTh
napaMeTphl U KPUTEPUHN PEIICHUS;

- QHAJIM3UPOBATH MOJIYYECHHBIE B XOJI€ PEIICHUS
3a7a4d pe3yNbTaThl, KPUTHUECKH OIEHUBATH UX
JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHHUE B

OreHKka  «OTJHMYHO». 3a
rirybokoe u MIOJTHOE
OBJIA/ICHUE CoJIepKaHUEM
yuyeOHOro  marepuayia, B
KOTOpOM oOyuarouiics
OpUEHTHPYETCS,

MMOHSTUNHBIM anmnaparom,
aKIIEHTOJIOTUYECKUM u
ophornrIecKuM

MUHUMyMaMH, 332 yMEHHE
HaXOJWTh M HCIOJB30BATH
nH(pOpMaIHIO.

Onenka «xopomo». Eciu
00y4aroIUICS MOJTHO OCBOMII
y4eOHBI Marepuai, BIaJeeT

MOHATUHHBIM anrmaparom,
aKI[EHTOJIOTHYCCKIM u
ophosnrueckum
MHWHUMYMaMHu,
OPUCHTUPYETCS B M3yYCHHOM
Marepuaie, PaMOTHO

W3JIaraeT OTBET, HO B €ro
dbopMe HMEIOTCS OTAENbHBIC
HETOYHOCTH.

Onenka
«y/10BJIETBOPHUTEIbHOY.
Ecin oOyyaromuics
OoOHapy)XMBaeT 3HAHHUS U
NOHUMaHUE  TOJO0XXEHHOTO
y4e0HOro MaTepuara,
MOHSATHHHOTO arrapara,
aKIEHTOJIOTUIECKOTO "
ophosmHruecKoro

MI/IHI/IMyMOB, HO Hn3JjiaracTt mux
HEIOJHO,
HEIIOC/ICI0BATEIIHHO,
JIONIYCKAET HETOYHOCTH B
ONpEACTICHUN TOHATHI, HE
yMeer JIoKa3aTeJIbHO

- TECTUPOBAHUE;
-BBITIOJTHCHUE
KOHTPOJIbHBIX padboT
0 TEMaM MPEIMETa;
- peleHue 3aad;
- OIpocC
WH/IUBUyaIbHBIM
3aJJaHUSIM;

- MPAaKTUYECKHE
paboThl (omeHnka
pe3yIbTaToB
BBITTOJIHEHHSI
MPAKTUYECKUX
pabor)
-IPOMEKYTOYHAS
aTTecTalus:
IK3aMeH

I10
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HOBBIX YCJIOBHSIX;
- YMETh MIEPEHOCUTD 3HAHUS B NTO3HABATENIBHYIO U
MIPAKTUYECKYIO 00JIaCTH KU3HEIEATEIILHOCTH,

- YMETh UHTETPUPOBATh 3HAHUSI U3 PA3HBIX
MPEIMETHBIX 00IacTei;

- BBIIBUTAaTh HOBBIE UJCH, IIPEIaraTh
OpUTHHAJILHBIC TTOX0/IbI U PEIICHUS;

- CIIOCOOHOCTH UX UCIIOJIb30BAHUS B
II03HABATEJIBHON U COLMAIbHOU IPAKTUKE

B o01acTH HEHHOCTH NO3HAHMSA:

- chopMHPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH,
OCHOBaHHOTO Ha JHAaJIore KyJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B
MOJIUKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE SA3bIKOBOM M YU TATEIBCKOMN
KYJIBTYPBI KaK CPEJICTBA B3aUMOCHCTBUS MEKITY
JIIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HAHME IIECHHOCTH HAYYHOM JESATEIHHOCTH,
TOTOBHOCTbH OCYIIECTBISITH IPOEKTHYIO U
MCCIIE0BATENIbCKYIO ICSITEIHLHOCTD
WHIUBUAYAIBHO U B TPYIIIE;

OgiajeHne YHMBePCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJILHBIMU JIefiCTBUSIMM:

B) paborta ¢ undopMmaiueii;

- BIIQJICTh HaBbIKaMU MOJy4eHUsI HHPOpMAIUU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
OCYUIECTBJIATh MOUCK, aHAIN3, CUCTEMATU3AIUIO U
HWHTEpIpETaIio HH)OpMAITUU Pa3IUIHBIX BUIOB U
dbopM mpecTaBICHNUS,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax
y4eTOM Ha3HaueHus: "HHOPMAIUU U 1IeTIEBOM
ayJIUTOPHH, BRIOUpasi ONTUMATBHYIO (GOpMY
MIPEACTABICHUS U BU3YyaIU3alNH;

- OLIEHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTD
nH(pOpMaIliH, €€ COOTBETCTBUE MPABOBHIM H
MOPAJIbHO- ITHUYECKUM HOPMaM;

- HCTIOJIb30BaTh Cpe/icTBAa MH(GOPMAIIMOHHBIX
KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUHN
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3AIMOHHBIX 337249 ¢ COOJII0ICHHEM
TpeOOBaHU IPrOHOMUKH, TEXHUKH OE€30MaCHOCTH,
TUTHEHBI, pecypcocOepeKeHusl, TPaBOBBIX U
THUYECKHX HOPM, HOPM WH(OPMAIIMOHHON
0€30ITacHOCTH;

- BJIaJIETh HaBbIKAMH PACIIO3HABAHUS U 3AIIUTHI
uH(popManuu, HTHPOPMAIIMOHHOM 0€e30MacHOCTH
JUYHOCTH;

- TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOATENIbHOCTU U CaMOOIIPEIEIICHHIO;

- OBJIaJICHUE HABBIKAMH Y4eOHO-

000CHOBATh CBOU CYXKJICHUS.

OneHka
«HeY/10BJIETBOPHUTEIbHO».
Ecnun  oOydarommiicss umeet
pa3pO3HEHHbIE,
OeccucTeMHBIE 3HAHMA, HE
yMEET BBIICNATH TJIaBHOE U
BTOPOCTETICHHOE, JIOIyCKaeT
OlIMOKM B  ONpPEIEIECHUU
MOHSTHH, HCKaXKaeT  HX
CMBbICH, OecrnopsoyHO U
HEYBEPEHHO H3Jj1araer
Marepua.
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HCCIIEA0BATENIBCKOM, IPOCKTHOM U COLIMAIIBHON
NEeSATEIbHOCTH;

OBJajieHHe YHUBEPCAIbHBIMU
KOMMYHUKATHUBHBIMH /IeHiCTBUSIMH

0) coBMecTHasl /IeiITeJIbHOCTh:

- IOHUMATh U UCIIOJIb30BATh IPEUMYILIECTBA
KOMaHHOW ¥ UHAMBHUYaTbHOIN paboThI;

- IPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBHS 110
€€ JIOCTUKEHUIO: COCTaBIIATH IUIaH ACHCTBUN,
pacIpenenaTh pojau ¢ y4eTOM MHEHH Y4aCTHUKOB
00CYyXXIaTh pe3y/bTaThl COBECTHOM PabOTHI;

- KOOPAMHUPOBATH U BBHIOJIHATH pabOTy B
YCJIOBUSIX pPEajbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILECTBJIATh IO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYALHUSIX, IPOSBIISATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITMATUBHBIM
OBiaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU
AeCTBUAMU:

') IPUHATHE cedsl U APYTUX JIojeii:

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JTIOJEH
IIPU aHAJIM3€ PE3yJIbTAaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JHOACH
Ha OIIHOKH;

- pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C
MO3ULIMU JIPYroro 4ejoBeKa

B o0s1acTH 3K0JIOrH4€CKOro BOCIIUTAHUSA

- chopMHpOBaATH IKOTOTUYECKON KYIbTYPHI,
MMOHUMAaHUE BIIMSHUSA COLHATBHO-2KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE ITPUPOJIHON U
COIMAIBHON CpeJibl, OCO3HAHUS TJI00ATIBEHOTO
XapakTepa dKOJOTHYECKUX MPoOiieM;

- INTAHUPOBAHNE U OCYIIECTBJICHUE JACUCTBUM B
OKpY>Kalolllel cpelie Ha OCHOBE 3HaHUS LIeJIeH
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA; AaKTUBHOE
HENPUATUE NEUCTBUM, TPUHOCALLUX BPE
OKpY>Kalollen cpere;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPHUITHBIE
3KOJIOTUYECKHE TTOCIEACTBUS MPEANPUHUMAEMbBIX
JNENUCTBUMN, IPEAOTBpALLas UX;

- pacIIMpEHUE OMbITA AEATEILHOCTH
JKOJIOTMYECKOW HAIIPaBIECHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-
HCCIIEI0BATENBCKOW, IPOEKTHON U COLMAIIBHOU
NEATEIIbHOCTH
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|. OBIIME ITOJIOXKEHUA

1. ®onx omneHounbix cpeactB (manee — DPOC) mpeaHazHauyeH I KOHTPOJS W OLICHKH
00pa3oBaTeNbHBIX TOCTIKCHUH 00y4Yaromuxcs, OCBOUBIIMX Iporpammy aucuurinabel OO/L. 10
buonorus

2. ®OC BKIIOYAET OLEHOYHbIE MaTepHaibl s IPOBEIACHUS TEKYIIEro KOHTPOId U
IPOMEXYTOUHOW aTTecTalnu B (hopMe IK3aMEeHa.

3. ®OC mo3BOJSIET OlICGHUBATh 3HAHWS, YMEHUS, HalpaBicHHbIE Ha (QopmMupoBaHHUE
KOMIIETEHIIUH.

4. ®OC pa3paboTaH Ha OCHOBAHWHU TOJOKEHHUH OCHOBHOH 00pa3oBaTelIbHON MPOrpaMMbl MO
crneunanbHocTd  19.02.12 TexHosorvsi MNPOAYKTOB MHUTaHUS >KUBOTHOTO IPOUCXOKICHUS
nucuurmuael OO/L. 10 buonorwus.

5. ®OC sBnsiercs 00s3aTeIbHBIM 000COOJICHHBIM MTPUIIOKEHUEM K pabodeld mporpaMMme.



1. OOKUJAEMBIE PE3YJIBTATBI U3YYEHUA

PesyabTaTnl 00yyeHus

(OCBOCHHbIe YmMeEHud, yCBOCHHLIC 3HaHI/IH)

Ioka3aTresiu oneHKH 00pa3oBaTEIbLHbIX
pe3yJabTaToB

I[HCIIHHJII/IHapHLIe pe3yabTarThl:

- chopMHpOBaTh 3HAHUS O MECTE€ M POJIH
OMOJIOTUM B CHUCTEME €CTECTBEHHBIX HAYK, B
(bopmHupoBaHUU COBPEMEHHOMU
€CTECTBCHHOHAy4YHOW KapTUHBI Mupa, B
[IO3HAHUM 3aKOHOB IIPUPOABI M PEILICHUU
JKU3HEHHO BAXKHBIX COLMAJIbHO-3THYECKUX,
9KOHOMHYECKUX, JKOJIOTMYECKUX MpolieM
YEJI0BEYECTBA, a4 TAK)KE B PELICHUU BOIPOCOB
pallMOHAJIBHOIO  IPHUPONOIOIB30BAHUSA; B
(OpMHUPOBAHUU LIEJIOCTHOIO OTHOILUEHUS K
npupojie, OOLIeCTBY, 4YENIOBEKY; O BKJaJe
POCCHICKHUX U 3apYOEKHBIX YUCHBIX-ONOJIOTOB
B pa3BuTHe Ouosioruy; (HyHKIMOHAIBHOU
IPAMOTHOCTM  4YEJIOBEKa  JUI  PEIICHUS
KU3HEHHBIX IIpoOJIeM,

- YMCTb BJIAJACTH CHUCTEMOM OMOJOTHYECKUX
3HaHPII>i, KOTOpasa BKIKOYacCT:

OCHOBOIIOJIATAIOIINE OUOJIOTHYECKUE TEPMUHBI
U ToHATHS ( KU3HBb, KIETKa, TKaHb, OpraH,

OpTaHW3M, BHJ, TOMYJISIHUSA, JIKOCHCTEMA,
OHOILIeHO3, ouocdepa; MeTaboIm3M,
roMeoCTas, KJICTOYHBIH HMMYHHTET,
OMocHHTE3 OcInka, OMOMOIUMEDHI,
JTUCKPETHOCTD, CaMOpPETyYJISIIIHS,
CaMOBOCITPOU3BE/ICHUE,  HACJIEICTBEHHOCTb,

U3MEHYMBOCTb, SHEPro3aBUCHUMOCTh, POCT W
pasBUTHE);

buonornueckue teopun: kierouHas reopus T.

IllBanna, M. Ilneiinena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOIO  UMMyHHTeTa 11
Opmux, W.M. MeunukoBa, XpomMocoMHas
TEeOpHs HaciaeACTBEHHOCTH 1. MopraHa, 3aKkoH
3apOJIBIIIEBOTO CXOJICTBA K. bapa,
JBOMIIOLIMOHHAs  Teopus Y. HapsuHna,
CUHTETUYECKAsT TEOpUs DHBOJIIOLUHU, TEOPUS
antpornoreneza Y.  JlapBuHa;  Teopus

ouoreoneno3a B.H.CykauéBa; yuenms H.U.
BaBunoBa — o IlleHTpax MHOroob6pasus u
IIPOUCXO0K/ICHHS KYJIBTYPHBIX pacTteHud, A.H.
CeBeprioBa — 0 MyTAX U HalpaBICHMSX
sBommoiuu, B.M. Bepranckoro — o 6uocdepe;
3aKOHBI ( €AMHOO00pa3usi MOTOMKOB IEPBOTO

O1eHKa «OTJIMYHO». 3a ITyOOKO€E U IOJIHOE
OBJIaJICHUE COZIEP)KaHUEM yU4eOHOTO
MarepHaia, B KOTOpOM 00ydaromuiics
OpPUEHTHPYETCA, TOHATHHHBIM anmnapaToM,
aKI[EHTOJIOTUYECKUM U 0p(HOodTUIeCKIM
MUHHUMYMAaMH, 32 YMEHHE HaXOIUTh U
MCII0JIH30BaTh UH(POPMAILIUIO.

Onenka «xopomo». Eciu obyuaromuiics
IIOJTHO OCBOMJI Y4eOHBIN MaTepual, BiIajieeT
HNOHATUIHBIM aIlnapaToM, aKIIEHTOJIOTHUYECKUM
U OpPO’NMYECKUM MUHUMYMaMH,
OpPUEHTUPYETCS B U3yUYEHHOM MaTepuaie,
rpaMOTHO U3J1araeT OTBET, HO B €ro Gopme
UMEIOTCS OT/ICNIbHBIC HETOUHOCTH.

OreHKa «y/10BJIeTBOPUTEIbHO». Ecin
oOyuaromuiicss 0OHapyKUBAET 3HAHUS U
[IOHMMaHHE MOJIOKEHHOTO Y4eOHOro
MmaTepHaia, IOHATUIHOIO anmapara,
aKI[EHTOJIOTHYECKOTO U Op(O3MUIECKOT0
MHUHHMYMOB, HO M3JIaraeT UX HEToJIHO,
HETIOCJIeZI0BATENFHO, JOYCKAaeT HETOYHOCTH B
OIPENIECTICHUN ITOHATUH, HE YMEET
JI0Ka3aTeIbHO 000CHOBATH CBOM CYKJIEHUSI.

OneHKa «Hey/10BJIeTBOPUTEIbHO». Ecin
00yJaloUIMICS UMEET pa3po3HEHHBIE,
OeccucTeMHBIC 3HAHUS, HE YMEET BHIICISATh
TJIaBHOE U BTOPOCTETIEHHOE, JIOITYCKaeT
OLIMOKY B ONPECICHNH MTOHATHH, HCKaXaeT
UX CMBICT, OECTIOPSJOYHO U HEYBEPEHHO
u3J1araeT MaTepHall.




IIOKOJIEHUS, pacILenIeHus IIPU3HAKOB,
HE3aBHCHMOI'O HacJelIOBaHUSl TPU3HAKOB U
HapyleHus cuemieHuss reHos T. Moprana;
TOMOJIOTHUECKUX PSAJOB B HACIEIACTBEHHON
U3MEHUYMBOCTU H.N. Basuiosna,
resernyeckoro paBHoBecus Jx. Xapau u B.
BaiinOepra; 3apoapiuesoro cxonacrsa K. bapa,
OMOreHeTHYeCKOoro 3akoHbl 0. ['ekkensa, .
Mronnepa); HOpUHUMIBL  (YUCTOTHI  TaMeET,
KOMIUIEMEHTApHOCTH); TMpaBWia (MUHUMYyMa
[O. JIubuxa, 5KOJOTMYECKOW INHUpaMHIbI
yyces, OMOMAacchl W SHEPruu);  TUIOTE3BI
(xoauepBatHoi A.M. OnapuHa, nepBUYHOTO
oynmeona JDk. Xomnpgeiina, wmukpochep C.
®oxca, pudozuma T. Yek);

- chopMupoBaThb  YMEHHUS  paCKphIBATh
coaepKaHue OCHOBOTIOJIAraronux
OMOJIOTHYECKUX Teopuid u TUIIOTE3:
KJIIETOYHOW, XPOMOCOMHOM, MYTAaIlMOHHOM,
SBOJIIOIIMOHHOM, MPOUCXOXKIEHUE S>KU3HU U
YeJIOBEKa; BJIAJCHHE CHCTEMOM 3HaHUK 00
OCHOBHBIX METOAAaX HAy4YHOro II03HaHU,

UCTIOJTb3YEMBIX B OMOJIOTHYECKUX
HCCIIEIOBAHHUAX JKABBIX 00BEKTOB u
KOCHCTEM (ommcanwue, HU3MEpeHHE,
MIPOBE/ICHHE HaOII0ICHUT ); cnocobamu

BBISIBIGHUS M OLEHKH  aHTPOIOTCHHBIX
M3MEHEHUH B IPUPOJIE;

- chopmupoBaTh  yYMEHHS  pacKpbIBaTh
OCHOBOIIOJIATalOIINe OHOJOTHYECKHUE 3aKOHBI
u 3akoHomepHoctu (I'. Mennens, T. Moprana,
H.W. BaBunoga, 3. I'ekkens, @. Mromnepa, K.
bapa), rpaHuIbl X TPUMEHHUMOCTU K KHUBBIM
CcHUCTEeMaM;

- YMETh BBIJCTATH CYIIECTBEHHBIC MPU3HAKH:
CTPOCHHUS BHUPYCOB, KIIETOK NPOKAPUOT U
IYKapHOT; OJTHOKJIETOYHBIX "
MHOTI'OKJI€CTOYHBIX OpraHnu3mMoB, BHUIO0B,
OMOreoneH030B, JKOCUCTEM U Ouocdeps;
CTPOCHHSI OpPraHOB W CHCTEM OpraHOB
pacTeHUH, >KUBOTHBIX, YEJIOBEKa; IPOIECCOB

KUBHEACATCIIBHOCTH, MMPOTCKAOIIUX B
opraHu3Max paCTCHHﬁ, KHUBOTHBIX u
YCIIOBCKaA, OMOJIOrHYECKUX IMponeCCoOB:

oOMeHa BeriecTB (MeTabosn3M), nHpOpMaIUU
W TIPEeBpallCHHUs  DHEPIHH,  OpOKECHHS,
aBTOTPOHOrO M  TETETPO(PHOrO  THUIOB
nuTaHus, (QOTOCHHTE3a U  XEMOCHHTE3a,
MHTO3a, Mmeiio3a, raMeToreHesa,
sMOpHoreHesa, MOCTAMOPHOHAIBHOTO
pa3sBUTHsI, Pa3MHOXKEHHUs, HHIMBUAYAIBLHOTO




pa3BUTHSA Opranu3Ma (oHTOrEHE3a),
B3aUMO/JICUCTBUS TEHOB, T€TEPO3UCA; ACHCTBUS
HCKYCCTBEHHOTO 000pa, CTaOMIU3UPYIOIIETO,
JBWDKYILETO U Pa3phIBAIOIIETO €CTECTBEHHOTO
otbopa; aJIIONATPUIECKOTO u
CHUMITaTPUYECKOTO BU1000pa30BaHus;
BIUSHUS JIBIDKYIIUX CHJI JBOJIIOIMHM  HA
reHO(GOH]] TOMYJISIIUKA; PHCIIOCOOICHHOCTH
OpPTaHU3MOB K Cpe/ie OOWTaHUs, YepelOBaHUS
HaIpaBJICHUN IBOJTIOIHH; KpYyroBopora
BEIIIECTB U MTOTOKA YHEPTUU B IKOCUCTEMAX;

- HpI/IO6peCTI/I OIIBIT MNPHUMCHCHHSA OCHOBHBIX
MCTOJOB HAYUYHOI'O IMO3HAHU:, UCIIOJIb3YyCMbIX
B OMOJIOTUH: Ha6J'IIO,Z[CHI/IH 1 OIMUCaHUA KHNBBIX
CUCTEM, IIPOLCCCOB U ﬂBHCHI/If/'I; opraHnmzalniun

u IMPpOBCACHUA 0HOJ0rMYECKOTO
9KCIICPUMCHTA, BBIIBUKCHU TUITIOTE3,
BBIABJIIATH 3aBUCHUMOCTH MCKIY

UCCIICAYEMbIMU  BEJIMYMHAMH,  OOBIACHSITH
MOJTy4YeHHBIE PE3yabTaThl U (POPMYIUPOBATH
BBIBOJABI C  HCIOJB30BAHHEM  HAYYHBIX
MOHSATUH, TEOPUI U 3aKOHOB;

- chopMupoOBaThH YMEHUS BBLJICIISI T
CYIICCTBEHHBIC MPHU3HAKH BHUPYCOB, KJIIETOK
[IPOKAPUOT U DYKAPUOT; OAHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX OpPraHH3MOB, BHJIOB,
OHMOTe€OIIEHO30B M DKOCHUCTEM, OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIECTB U IMPEBPALICHUS

SHEPTUU B KJIETKE, dboTocuHTE3A,
MUIACTUYECKOTO M HHEPreTHYecKOro oOMeHa,
XEMOCHHTE3A, MHUTO34, Meno3a,

OIUTO/IOTBOPEHHS, PA3BUTHUS M Pa3MHOXEHHUS,
WHIUWBHUIYAJIBbHOT'O Pa3sBUTHA opraHnmusma
(onTOreHe3a), OOpbOBI 3a CyIIECTBOBaHUE,
€CTeCTBEHHOT0 0TOOpa, BHI000pa30BaHMA,
NPUCIIOCOOJICHHOCTH OPTraHU3MOB K  cpele
OOHTaHMsI, BIUSHNAS KOMIOHEHTOB KOCHCTEM,
AHTPOIIOTCHHBIX H3MEHEHHH B DJKOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB U
IpeBpalleHus SHepruu B ouocdepe;

- chopMupoBaTh ~ yMEHHUS  IPUMEHSTH
NOJYyYeHHbIE  3HAHWUSA i OOBSICHEHUS
OMOJIOTUYECKUX MPOLECCOB M SBICHUH, s
OPUHITHS ~ TPAKTHYSCKUX  peIleHWHA B
MOBCEHEBHOM JXKM3HU C LIEIbI0 OOecreyeHus
0€30ITaCHOCTH CBOETO 3/I0POBBSI M 370POBBS
OKPY’KaIOIINX JIOJIEH, COOII0IEHHS 310pOBOTO
o0pasa KH3HH, HOPM TPAMOTHOTO TIOBEACHUS
B OKpy)Xaromed  MpUpOTHOU cpere;
NOHMMaHHe HEOOXOAMMOCTH HWCIOIB30BAHUS
JOCTH)KEHUI  COBpeMEHHOW OHOJOTMH U




OMOTEXHOJIOTHIA JUIS palMOHAIBHOTO
IIPUPOJONOIB30BAaHNUS; YMEHHUE HCIOIb30BaTh
COOTBETCTBYIOLIUE apryMEHTHlI,
OMOJIOTHYECKYI0 TEXHOJIOTUI0 M CHMBOJIUKY
JUIL  JTOKa3aTeNbCTBA POACTBA OPraHU3MOB
pa3HbIX CHUCTEMAaTUYECKUX TpyII;
B3alMOCBS3M OPraHU3MOB U Cpebl OOUTaHUS;
€/IMHCTBA YEJIOBEUECKUX pac; HeoOXOAUMOCTH
310pOBOTO  00pa3a  JKM3HH, COXpPaHEHUs
pasHOOOpa3ust BUAOB UM HIKOCHCTEM, Kak
YCIIOBHSL  COCYIECTBOBAHMS  INPUPOIBI U
YeJI0BEYECTBA,

- chopMupoBaTh yMEHUs pemarhb
OHoJornvecKue 3a/1a4u, COCTAaBJISITh
TEHOTHIIMYECKUE CXEMbl CKpEHIMBAHUS IS
pa3HbIX THUIIOB HACJIEIOBAaHUS MPU3HAKOB Y
OpraHW3MOB, COCTaBJSITb CXEMBbI IepeHoca
BEIIECTB U DSHEPrUU B HKOCHUCTEMax (Lemu
MUATAaHUS,  TUIIEBBIE  CETH),  BBIABITH
NPUYMHHO-CICACTBEHHbIE  CBS3M  MEXIY
UCCJICTyeMbIMU OMOJIOTHYECKUMH 00BEKTaMHU,
MIPOLIECCAMU U SIBICHUSIMU; JI€JaTh BBIBOJBI U
MPOTHO3Bl HA  OCHOBAaHUU  TOJYUYEHHBIX
pEe3ynbTaTOB;

- chopMHUpOBaTh  YMEHHS  KPUTHYECKH
OLIEHUBaTh HH(POpPMALUIO  OHOIOTUYECKOTrO
COJEPIKAHUS; BKIIIOYAIOILYIO IICEBJOHAYYHbIE
3HAHMS U3 Pa3IMYHBIX UCTOUYHUKOB (CpenCTBa
MaccoBOM MH(}OpMaLIUK, HAyYHO-TTOMYJISIPHbIE
MaTepHalbl), HHTEPIPETHPOBATh 3TUYECKUE
aCHeKThl COBPEMEHHBIX HCCIEIOBaHUU B
Oouonoruu,  MeQUIMHE,  OMOTEXHOJOIHH;
paccMaTpuBaTh IIOOANBHBIE 3KOJIOIMYECKHE
npoOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO
OTHOILIEHHIO K HUM COOCTBEHHYIO MO3HIIMIO,
YMEHHME OICHUBaThb J3THUYECKUE AaCIIEKThI
COBPEMEHHBIX MCCIIEeJOBaHUH B  o0jactu
OMOTEXHOJOTHMH U T€HETUYECKUX TEXHOJOTHUI

(KJIOHMpOBaHHUE, UCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HAIIPABICHHOE W3MEHEHHE
reHoMa " CO3/1aHME TPAHCTEHHBIX
OpraHu3MOB);

- chopMUpOBaThH YMEHHUS cO3/1aBaTh
COOCTBEHHBIC  TNHCHBMECHHBIE W YCTHBIC
COOOIIICHUSI HAa OCHOBE  OHOJIOTHYECKOM
nH(GOpPMAIIMM W3 HECKOJBKHX HCTOYHHUKOB,
rPaMOTHO HCIIONB30BaTh TMOHATHBIN ammapar
OHOJIOrNH;

- YMCHHUC BbIJIBUTATh T'MIIOTEC3bI, IPOBCPATH UX
SKCIICPUMCHTAJIBHBIMU CpE€aCTBAMH,




bopmynupys 1enb UCCJIeI0BAHMS,
AQHAJIM3UPOBATh IOJYYEHHbIE pEe3yJbTaThl M
JienaTh BbIBOJIBL;

-  OpUHUMATh  y4yacTHeé B  HAy4HO-
HCCIICIOBATENILCKOM paboTre 1o Ouosoruu,
9KOJIOTMHM U MEJUIMHE, TPOBOAMMON Ha Oa3ze
IIKOJIbHBIX HAy4YHBIX OOIIECTB W IMyOJUYHO
MPEJICTaBIISATh IOJy4YEeHHbIE pE3yJbTaThl Ha
YUEHUYECKUX KOH(EPEHITNSIX Pa3HOTO YPOBHS;

- chopmupoBaTh  yMEHHSI  KPUTHYECKU
OIICHMBAaTh HMH(pOpPMAIMIO OHOJIOTHYECKOTO
COJIEpXKaHUs, BKIIOYAIOIIYI0 IICEBIOHAYYHBIE
3HAHUSL U3 PA3IMYHBIX HUCTOYHUKOB (CpEeACTBa
MaccoBOM HMH(OpMAaLIUK, HAYYHO-TIOMYJISIPHbBIE
MaTepHualibl); UHTEPIPETUPOBATh STHUUECKHUE
aCIleKTbl COBPEMEHHBIX HCCJIEJAOBAaHUM B
OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

- HMHTEPHPETUPOBATH STHUYECKHE AaCIEKTHI
COBPEMEHHBIX MCCIEI0BaHUNH B OuMOJIOrHUH,
MeAMIIMHE, OMOTEXHOJIOTHH;, paccMaTpUBaTh
ro0anbHbIE  DKOJIOTHUECKUE  MPOOJIEMBI
COBPEMEHHOCTH, dbopmupoBath o
OTHOLIEHHIO K HUM COOCTBEHHYIO IO3UIUIO,
YMEHHE OIICHUBaTh OSTHUYECKUE ACIEKThI
COBPEMEHHBIX HCCIIEJOBaHMM B  o0sacTu
OMOTEXHOJOTHH U T€HETUYECKUX TEXHOJOTHUI

(KJIOHUPOBaHUE, HCKYCCTBEHHOE
OIUIOIOTBOPEHUE, HAIPABIECHHOE H3MEHEHHUE
reHoMa u CO3/1aHME TPaHCTE€HHBIX
OpPIraHU3MOB);

- chopmMupoBaTh YMEHUs CO3/1aBaThb
COOCTBEHHBIE  MHCbMEHHBIE U  YCTHBIE
COOOIIEHUS HAa OCHOBE OHOJIOrMYECKOU
uH(pOpMAllMd W3 HECKOJIbKHX HCTOYHUKOB,
TPaMOTHO HCIIOIL30BaTh MMOHATHIHBINA
amnmapaT OMoJIoTun

- chopMUpOBaTH ~ YMEHHUS  CO3/aBaTh
COOCTBEHHEIE IINCBbMCHHBIC n YCTHBIC
CoOOIIeHHss Ha OCHOBE  OHMOJOrMYecKon
I/IH(l)OpMaHI/II/I U3 HECKOJBKHX HNCTOYHUKOB,
rPaMOTHO UCIOJIb30BaTh MTOHATHIHBIN
amnmapat OMOJIoTHH;

- YMETb BBIIBUIaTh T'MIIOTE3bI, MPOBEPSITH HX
AKCIIEPUMEHTAIbHBIMU CpelCTBaMH,
bopmynupys LENb UCCIIEJOBAHMSI,
AQHAIM3UPOBATh TMOJIYYEHHBIE pE3YyNbTaThl U
JIEJIaTh BBIBOJIBI,

- IIPpUHUMATh y4acCTue B HAay4YHO-
HCCHCHOB&TGHBCKOﬁ pa60Te 1o OWOJIOTHH.




OKOJIOTMH MEIUIIMHE, TPOBOAMMON Ha 0Oa3ze
IIKOJIbHBIX HAYYHBIX OOIIECTB W ITYOJIMYHO
MPEJICTABISITh TOJYYCHHBIC pPe3yJNbTaThl Ha
YUEHHUUECKUX KOH(PEPEHIIHSIX pa3HOTO YPOBHSI,

- BJIaIeTh CHUCTEMOM 3HAHUKH 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, MCIOJIb3yEeMbIX
B OHOJOTHMYECKHUX HCCIENOBAHUA >KHUBBIX
00BEKTOB H 9KOCHUCTEM (ommmcanwue,
U3MEpeHHue, MPOBEJICHUE  HAOIOJICHUN);
crocodamu BBIJIEJICHHS n OLIEHKH
AHTPONIOTEHHBIX H3MEHEHHH B IPUPOJIC;

- YMETh BBISBJISATH OTIMYUTEIbHBIC MPU3HAKU
JKHUBBIX CHCTEM, B TOM 4YHUCIIC IpHGOB,
pacTeHuit, KUBOTHBIX u YeloBeKa;
MIPHUCIIOCOOJICHHOCTh BUOB K Cpejiec OOMTaHUS,
a0MOTHYECKNX M OMOTUYECKUX KOMIIOHEHTOB
9KOCHCTEM, B3aMMOCBS3CH OpraHuU3MOB B
CO00I1IeCTBaX, aHTPOIMOTeHHbIX W3MEHEHUH B
3KOCHCTEMAaX CBOSH MECTHOCTH,

- YMEThb BBIICNIATH CYIIECTBEHHBIC MPHU3HAKH
OMOJIOTMYECKHUX MPOIECCOB: 0OMEHa BEIIECTB (
MeTabosn3M), WHGOPMAIMK M TPEBpPALICHUS
DHEPruM, OpOXEHHS, aBTOTPOPHOTO W

reTepoTpoGHOTO THIIOB MMUTAHUA,
dboTOoCHHTE3a U XEMOCHHTE3a, MUTO3a, Mel03a,
ramMeToreHesa, aMOpHoOreHesa,
MOCTAMOPHUOHAIBHOTO pa3BUTHA,

pPa3MHOXKEHUS, WHIUBUIYaTbHOTO pPa3BUTHS
opranm3Ma (OHTOTCHE3a), B3aUMOJICHCTBUS
TeHOB, T€TepPO3Hca; NEHCTBUI UCKYCCTBEHHOTO
0oTOOpa, CTaOWIM3HUPYIOUIETO, ABHXKYIIETO U
pa3phIBAIOIIETO €CTECTBEHHOTO obopa,
AUIONATPUYECKOTO M CHMIATPUYECKOTO
BUJI000pa30BaHUs; BIMUSHUS JBIDKYIIUX CHII
HBONIOIIMM  HAa  TEeHOGOHI  TOMYJSIIHH,
NPUCIIOCOOJICHHOCTH OpPTaHW3MOB K  Cpefe
oOuTaHus, YepeOBaHUs HaTpaBlIeHUN
HBOJIIOIMH; KPYrOBOPOTa BEIIECTB M TOTOKA
HHEPTUH B SKOCUCTEMAX;

OO0mme pe3yJbTarhbl:




B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepCTBa TPYAOIIO0OHE;

- TOTOBHOCTh K aKTUBHOH A€ATENHLHOCTH
TEXHOJIOTHYECKOM M COIMaJIbHOM
HaIpaBJIECHHOCTH, CIIOCOOHOCTH
WHULIUUPOBATH, TUIAHUPOBATH U
CaMOCTOSTEJILHO BBHITIOJIHATH TAKYIO
JIeSTCIIBHOCTE;

- HHTEPEC K pa3JInuHbIM cepam
po(hecCHOHANTLHOM e TEILHOCTH,
OBnajieHue YHUBEPCATHHBIMHA YIYCOHBIMU
IMO3HABATCIIbHEIMM JACHCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe JIeliCTBUA:

- CAaMOCTOSTENIBHO (POPMYyITUPOBATH U
aKTyaJlu3upoBaTh MpobIeMy, pacCMaTpPUBATh
€e BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK WIIN
OCHOBaHUS JJI1 CPABHCHHSI, KITACCU(PUKALINN U
0000111eHN;

- ONIPE/ICIIATD LN JACATEIbHOCTH, 33/1aBaTh
rapameTpbl U KpUTEPUU JOCTHIKECHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUUS
B pacCMaTPUBAEMBIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B JIEITEIIHOCTb,
OILICHUBATh COOTBETCTBUE PE3YyJIbTATOB LENISIM,
OIICHUBATh PUCKHU MOCJIEACTBUI JACSITEILHOCTH;
- pa3BUBATh KPEATUBHOE MBILUICHUE MPU
pelIeHuH KU3HEHHBIX TPoOIeM

0) 0azoBbIe HCCIeN0BATENIbCKUE IeHiCTBUS:
- BJIaJIETh HaBBIKAMH y4eOHO-
HCCIIEIOBATENILCKON U IMPOEKTHOMN
JIeSTeTLHOCTH, HABBIKAMHU pa3perieHus
npobiuewm;

- BBIIBJISITh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U U
aKTyaJIU3upOBaTh 3a/1a4y, BBIIBUTATh
TUIIOTE3Y €€ PEUICHUs, HAXOUTh apTyMEHTBI
JUTSL IOKAa3aTeIbCTBAa CBOMX YTBEPKIACHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBATH MOJTYUYEHHBIE B XO/I€
pelIeHus 3a/1a4 pe3yabTaThl, KpUTHYECKU
OIICHUBATDH X JJOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

- YMETb MIEPEHOCUTH 3HAHUS B
MMO3HABATENIbHYIO U MPAKTUUECKYIO0 001acTH
KH3HEACATCILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEeIMETHBIX 00IacTel;

- BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh
OPUTMHAJIBLHBIE MOIX0/IbI U PELICHUS;

- CITOCOOHOCTH X HCIIOJIL30BAaHHUSA B

OrneHka «OTJIMYHO». 32 TITyO0KOe U TIOJTHOE
OBJIAJICHUE CO/IEPI)KaHUEM YU4eOHOTO
Marepuaia, B KOTOPOM 00yJaromuiics
OPUCHTUPYETCS, TOHATHIHHBIM anmnapaToM,
AKI[CHTOJIOTUYECKUM U Op(HOo3MUIeCcKIM
MUHHMYMAaMH, 32 YMEHHE HAXOJIUTh U
UCTIO0JIB30BaTh HH(OpMAIHIO.

Onenka «xopomo». Eciu o0yuaromuiics
TIOJTHO OCBOMJI Y4€OHBIN MaTepua, BiajaeeT
HOHATUHHBIM arrapaToMm, akK€CHTOJIOTHYCCKUM
1 op(hOIMUYECKUM MUHUMYMaMH,
OPUEHTUPYETCH B U3YYEHHOM MaTepuale,
IpPaMOTHO U3J1araeT OTBET, HO B €ro popme
UMECIOTCS OT/ICNIbHBIC HETOYHOCTH.

OneHka «y/10BJIeTBOpUTEILHO». Eciu
oOyJaromuicsi 0OHapyKMBAeT 3HAHUS U
MMOHUMaHHUE TTOJIOKEHHOTO y4eOHOTO
Marcpualia, MOHSATUHHOI'O arrapara,
aKI[EHTOJIOTUIECKOTO B OP(POIMTUIECKOTO
MUHHMYMOB, HO H3JIaraeT uX HETOJHO,
HETOCJIEI0BATENILHO, JONYCKAeT HETOYHOCTH B
OIPEICIICHUY TIOHATHI, HE yMEeT
JI0Ka3aTeIbHO 00OCHOBATH CBOU CYXKJICHHSI.

OneHka «Heya0BJIeTBOPUTENbHO». Eciin
00yuaroImuiicss IMeeT pa3pO3HEHHBIE,
OeccrucTeMHbIE 3HaHUS, HE YMEET BBIJENSTh
IJIaBHOE M BTOPOCTENEHHOE, JOIYyCKAET
OIIMOKY B ONpeeICHUH MOHATUH, HCKaKaeT
UX CMBICII, OECIIOPSAA0YHO U HEYBEPEHHO
u3jaraeT MaTepuail.
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[IO3HABATEJILHOU U COLMAIIbHOW IPAKTUKE

B 00J1acTH HeHHOCTH MO3HAHMSA:

- ¢hOpMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU U OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JIAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPILEHCTBOBAHUE A3BIKOBOU U
YUTATEIbCKOM KYJIbTYphl KaK CpeICTBa
B3aUMOJICUCTBUS MEXKY JIIOJIbMH U MO3HAHUS
MUDA;

- OCO3HAaHME LICHHOCTH Hay4YHOU
JESITEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATh
IIPOEKTHYIO U MCCIIEI0BATENbCKYIO
JEeSTeNIbHOCTh MHIMBUyalIbHO U B TPYIIIIE;
Osgi1aieHHe YHHBEPCAJIBLHBIMU Y4eOHbIMH
NMO3HABATEJIbHbIMHU 1eHCTBUIMMU:

B) paborta ¢ undopmaiueii;

- BIIQIETh HaBBIKAMU MOJTy4YEHUS] HHPOPMAIUT
13 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYILIECTBIISATH MOUCK,
aHaJIN3, CUCTEMATU3ALUI0 U UHTEPIPETALIUIO
uH(pOpMaIIUU PA3INYHBIX BUIOB U POpPM
IIPEJICTaBICHMUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX opMaTax ¢
y4€TOM Ha3HaueHusl UHPOpMaIUH U LIE€JIEBOU
ayJIUTOPUH, BBIOUpPAs ONTUMAIBHYIO POpMY
MPEJICTaBICHUS U BU3yalIU3alluy;

- OLIEHUBATh JI0OCTOBEPHOCTb, IETUTUMHOCTb
nH(pOpMallH, €€ COOTBETCTBHE IIPABOBHIM U
MOPAJIbHO- STHUYECKUM HOpMaM;

- HCII0JIb30BATh CPe/ICTBAa MH(OPMALIMOHHBIX
KOMMYHUKAI[MOHHBIX TEXHOJOTUN B pELIEHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHM3aIMOHHBIX 33/]1a4 C COOJII0IEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, pecypcocOepeKeH s,
MPaBOBBIX U STHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MaCHOCTH;

- BJIaJIETh HaBbIKAMU PACIIO3HABAHUS U
3alUThl HHGOpMauu, HHPOPMAIIHOHHOM
0e30IMacHOCTH JTUYHOCTH;

- FOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CAMOOIIPEIETICHHUIO;

- OBJIaJIEHUE HaBbIKAMH y4eOHO-
HCCIIEI0BATENILCKOM, IPOEKTHON U
COIMATLHOM JeSITEIIFHOCTH,

OBiaseHue yHUBEpPCAJIbHbIMH
KOMMYHHKATUBHBIMH /I CTBUSIMH:

0) coBMeCTHas J1esITeJIbHOCTh:

- IOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA
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KOMaHIHOW ¥ UHAMBHUYaTbHON paboTHI;

- IPUHUAMATH LIEJIA COBMECTHOM JESATENBHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JIEUCTBUS
0 €€ IOCTUKEHUIO: COCTABJIATh IIJIaH
JIEUCTBUI, PACIIPEIECIATH PO C yUETOM
MHEHUH Y4aCTHUKOB 00CYKJIaTh pPe3ybTaThl
COBECTHOI padoTHlI;

- KOOPJIMHUPOBATH U BBIMIOJIHATH PaboTy B
YCIIOBUSIX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICICTBHUS;

- OCYLIECTBJIATH [TIO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYaLUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh
WHULHAATABHBIM

Osgi1aieHHe YHHBePCAJIbLHBIMHU
PeryJsiTUBHbIMHU AeHCTBUAMMU:

') NPUHATHE ce0s M APYTUX JIo/ei:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX
JIIOJICN IPU aHAJIUM3€E PE3YJIbTAaTOB
JIeATEIbHOCTH;

- IPU3HABaTh CBOE MIPaBO U IIPABO APYTUX
JIFOJIeH Ha OIIMOKU;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MHP C
MO3ULIUU PYroro 4YeJoBeKa

B o0Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- chopMHpOBATh SKOJOTUUECKON KYIbTYPBI,
MMOHUMAaHUE BIUSHUS COIUATIBHO-
HDKOHOMUYECKHUX MIPOLIECCOB HA COCTOSTHUE
MPUPOAHON U COLIMATBHOM CPEAbl, OCOZHAHUS
[J100aTFHOTO XapaKTepa IKOIOTUYECKUX
npo0Jem;

- INTAHUPOBAHUE U OCYIIECTBICHHUE ICUCTBUH B
OKpYKaoIlIel Cpe/ie Ha OCHOBE 3HAHUS LIEJIEi
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HEMPUSTHE IEUCTBUM, MPUHOCAIINX
BpEJl OKPYKAIOIIEH CpeJie;

- YMEHHE NMPOTHO3UPOBATH HEOIATONIPUSITHBIE
HKOJIOTMYECKUE TIOCTIEICTBUS
MpeANPUHUMAEMBIX ACHCTBUMI, IPEeIOTBpaIIast
ux;

- pacUIMpEeHHE OIbITA AESITEIbHOCTU
HKOJIOTMYECKOM HANPaBIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4€OHO-
WCCIIEIOBATENILCKOM, TPOEKTHON 1
COIIMAIbHOM JIEATETbHOCTH
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I11. PACOPEJEJIEHUE ONEHUBAHUSA PE3YJIBTATOB OBYUEHUSA U TUIIOB
OLIEHOYHBIX MATEPHUAJIOB 110 SJIEMEHTAM 3AHUN U YMEHU

Conep:kanue Kypca

dopMa KOHTPOJIS

Koapbl
pe3yJbTATOB
OCBOEHHUS

Tekymmii KOHTPOJIb

PA3JEJI 1. KieTka — CTPYKTYPHO-(DYHKIIMOHAJIbHAS €IMHUIA KUBOTO

Tema 1.1. BuoJiorusi kKak Hayka VY CTHBIN OTBET; OK 02
BBIMIOJTHEHHE TECTOBBIX
3a/1aHMI.
Tema 1.2. O0masi XapaKTepUCTHKA KU3HH | Y CTHBIN OTBET; OK 02
BBIIIOJTHEHUE TECTOBBIX
3aaHU. .
Tema 1.3. buoJsiornyecku BakHble OnopHbIi KOHCTIEKT, OK 01
XHMHUYECKH COeUHECHUS BBIIIOJIHEHHUE TECTOBBIX OK 02
3a/1aHMM. OK 04
Tema 1.4. CTpykTypHO-pyHKIHOHANBHAsE | JJaGopaTopHas pabora. OK 01
OpraHu3anus KJIeToK CpaBuuTenbHas Ta0auIa, OK 02
YCTHBINM OTBET OK 04
Tema 1.5. CTpykTypHO-pyHKIHOHANBHBIE | ONOPHBINA KOHCIEKT, OK 01
(akTOpbI HACTEACTBEHHOCTH BBIIIOJIHEHUE TECTOBBIX OK 02
3a/IaHM.
Tema 1.6. IIpoueccbl MAaTPUYHOIro cUHTe3a | PenieHue npakTuyeckux OK 01
3aj1ad. OK 02
Tema 1.7. Hekiierounbie GOpMBI )KU3HH VYCTHBIN OTBET. OK 02
OK 04
Tema 1.8. O0OMeH BemecTs u VY CTHBIN OTBET; pelIeHue OK 02
NpeBpalleHne JHEPruM B KJIeTKe MPaKTUYECKUX 3a]a4
CpaBHuTenbHas TabIMIA
Tema 1.9. )Ku3HeHHBI UK KJIETKH. KonTpoas npu padore B OK 02
Murto3. Meiio3 napax; CpaBHUTENbHAs OK 04
TabnuIa,
Pa3nes 2. Ctpoenue u GyHKIMH OpraHu3mMa
Tema 2.1. CTpoenue opranusma VY CTHBIN OTBET; peleHne OK 02
IIPAKTUYECKUX 3a7a4, OK 04
BBITIOJTHEHUE TECTOBBIX
3aJaHuN.
Tema 2.2 Y CTHEBIN OTBET; OK 02
®opMbI pa3MHOKEHHUS OPTraHU3MOB BBITIOJTHEHUE TECTOBBIX
3aJaHuN.
Tema 2.3. CpaBHuTenbHas TabIuIa, OK 02
OHTOreHe3 ;KUBOTHBIX M YeJI0BEKa pellIeHne TPaKTUYECKUX OK 04
3a/1a4
Tema 2.4. OnopHbIi KOHCIIEKT, OK 02
OHnTOrene3 pacreHui YCTHBIA OTBET OK 04
Tema 2.5. VCTHEIN OTBET; OK 02

OcHOBHBIE TOHATHS F'eHETHKH

BBIITOJIHEHHUE TECTOBBIX
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3aJaHuN.

Tema 2.6. Y CTHBIN OTBET; pelIeHne OK 02
3aKOHOMEPHOCTH HACJIe0BAHMS MPAKTUYECKUX 3aaHUM, OK 04
BBITIOJIHEHUE TECTOBBIX
3aaHUN.
Tema 2.7. VY CTHBIN OTBET; pelieHue OK 01
B3aumoaeiicTrBue reHoB MIPAaKTUYECKUX 3a1aHU, OK 02
BBIMIOJTHEHHE TECTOBBIX
3a/1aHMI.
Tema 2.8. Pemenne npakruueckux OK 01
crenrajJbHoOe HACJIel0BAHH e 3a1aHUI OK 02
NPH3HAKOB
Tema 2.9. Y CTHBIN OTBET; pelIeHnE OK 01
I'eneTuka noJia NPaKTUYECKUX 3aJlaHUN OK 02
Tema 2.10. 'eneTnka 4esa0BeKa VY CTHBIN OTBET; pelieHue OK 01
MPAKTUYECKUX 3aJaHUM, OK 02
BBIMIOJTHEHHE TECTOBBIX
3a/1aHMM.
Tema 2.11. VYCTHBIN OTBET; pelieHue OK 01
3aKOHOMEPHOCTH N3MEHYMBOCTH IIPaKTUYECKUX 3a/I1aHHM, OK 02
BBIMIOJTHEHHE TECTOBBIX
3a/1aHMM.
Tema 2.12. Cesiekuusi OpraHu3MoB VY CTHBIN OTBET; peleHue OK 01
CUTYallHOHHBIX 3a/1a4 OK 02
OK 04
Pa3nen 3. Teopus 3BoJ1IONNH
Tema 3.1. HcTopus 3BOTIOIIHOHHOIO Y CTHBIN OTBET Ha BONPOCH; OK 02
YUYEHUs penieHne NpaKTHYECKUX OK 04
3a/1a4
Tema 3.2. MUKPO3IBOJIIOLHSA CpaBHUTENBHAS TA0JINIIA, OK 02
pElIeHNE MPAKTHYECKUX
3a/1a4
Tema 3.3. MakposBoJiionust VYCTHBIN OTBET; pelieHne OK 02
CUTYAIIMOHHBIX 33]1a4;
Tema 3.4. Bo3HNKHOBEeHNe U pa3BUTHE OnopHBbIi KOHCHEKT, OK 02
JKM3HU Ha 3emJie BBIIIOJIHEHHUE TECTOBBIX OK 04
3a/IaHMI.
Tema 3.5. Ilpoucxoxaenne 4ea0BeKa - CpaBHuTenbHas TabIMLIA, OK 02
aHTPOIOreHEe3 BBITIOJTHEHUE TECTOBBIX OK 04
3aaHuN
Paspnen 4. dxoJiorus
Tema 4.1. Ixosioruyeckue paxkTopbl 1 OnopHBI KOHCIEKT, OK 02
cpeabl XKU3HU Pemrenne npakrrnueckux OK 07
3aaHuN
Tema 4.2. Ilonyasiuus, cooduiecTna, OnopHbIi KOHCTIEKT, OK 01
JIKOCHUCTEMbI BBIIIOJIHEHUE TECTOBBIX OK 02
3aaHuN. OK 07
Tema 4.3. buocepa-rinodanbHas OnopHBI KOHCIEKT, OK 01
JKO0JIOTHYECKas cCUCTeMa BBIIIOJIHEHUE TECTOBBIX OK 02
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3a/IaHUi. OK 07

Tema 4.4. Biausinue Pewenne npakruueckux OK 01
AHTPONOreHHbIX (paKkTOPOB Ha OHOChepy 3a1aHUI OK 02
OK 04

OK 07

Tema 4.5. Bausinue couuajibHO- Pemenue npaktuyeckux OK 02
IKOJIOTHYECKUX (PAKTOPOB HA 310POBbE 3aJaHui OK 04
YeJI0OBeKa OK 07

Paznen 5. Buorexuojorus
Tema 5.1. BUOTeXHOI0TUSA B )KM3HHU Pedepar OK 01
KaKIA0ro OK 02
OK 04
IIpoMe:KyTOYHBIM KOHTPOIb

JK3aMeH Y CTHBIN OTBET Ha BOIPOCHI; OK 01
pelIeHne NPAKTUYECKUX OK 02

3a1a4 OK 04

OK 07
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IV. METOJUYECKHUE MATEPHAJIBI JIJISI OLIEHKY 3HAHUIA, YMEHUIA
4.1. OneHo4Hble CpeACTBA, IPUMEHsieMble /ISl TEKYIero KOHTPOJIs.

[Tpumepsl MpakTUYECKUX (CUTYaAIlMOHHBIX) 3a1a4

Tema «OOMeH BeleCTB U MPEBpaIllEHNUEe YHEPTHH B KIIETKEY.

Lenp: HayuuThcsi  OPUMEHSATH  TEOPETUYECKHE  3HAHUA  (MCIOJB30BAaTh  MPUHIUII
KOMIUIEMEHTapHOCTH U mpaBuio Yapradda) ana pemenus 3amau no teme «HykiaenHoBbie
KHCIIOTBD», MOJIETUPOBATH IMPOIECC Iepenaddl HaCJIeICTBEHHOW WHopMmanuu, (GopMUPOBATH
YMEHUE CPaBHUBATh U AaHAJIM3UPOBATD.

OO6opynoBaHue: CIIPABOYHBIE TAHHBIE.

CnpaBoyHbI€ 1aHHBIE:

- OTHOCHUTEJIbHAS MOJIEKYJIIpHAst Macca OJTHOTO HYKJICOTH A TpUHUMaeTcs 3a 345 r/Moiib

- MOJICKYJIIpHas Macca o Hoi aMuHOKKCI0Th — 110-120 r/mMoitb

- paccTositHue MeXAy Hykieotuaamu B I1ienu Mosekynsl JIHK (= mnuna omgHoro
HykieoTtuaa) - 0, 34 um

- KOMIUIEMEHTApHOCTh HYKJIeoTU10B: A=T; I'=1]

- npaswia Yapragda:
2(A)=2(T)
2(I') = 2(1)

Y(A+T) = Y(T+L)
> - 3HAK CYMMBI

- nenu JIHK ynepxuBaroTCsi BOAOPOJHBIMH CBSI3SIMH, KOTOPbIE OOpa3yrOTCS MEXIy
KOMIIVICMCHTAPHBIMHU a30TUCTBIMU OCHOBAHHUAMH: AACHHUH C TUMHHOM COCOAWHANOTCA ABYMS
BOJIOPOJIHBIMH CBSI35IMHU, & TYaHUH C IUTO3UHOM - TPEMsI.

[Ipumep Nel. Ha ¢parmente opnoit wHutu JIHK HykimeoTuasl pacmonoxeHbl B
nocnenoBareabHoCcTH: A-A-I'-T-1-T-A-I[-I'-T-A-T.

Onpenenure NPOLEHTHOE COJIEP/KaHNE BCEX HYKIEOTUIOB B 3TOM I'€HE U €ro JJINHY.

Pewenne:

1) nocTpanBaeM BTOPYIO HUTh (110 MPUHIIUITY KOMIIJIEMEHTAPHOCTH )
A-A-T-T-II-T-A-II-T-T-A-T

T-T-II-A-T-A-T-T'-1I-A-T-A

2) > (A +T+I+D)= 24, u3 Hux Y (A) =8 =>(T)

24 — 100%

8 —x % orcrona: x = 33,4%

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

24 — 100%

4 —x% orcrona: X = 16,6%

4) monexyna /IHK nBynenouyednas, no3ToMy AjuHa reHa paBHa JUIMHE ofHOU nenu: 12 « 0,34
4,08 (am)

Tema: «CpaBHHTeIbHOE  ONHMCAaHME  €CTECTBEHHBIX  NPHUPOAHBIX  CHCTEM W
arpo’KOCHCTEMBI».
[lenb: Hay4uThCS CpaBHMBATh W OMHUCHIBATH €CTECTBEHHBIC MPHUPOJIHBIC CHCTEMBI U
arpo3KOCHCTEMBI.

XoJ paboThl.

1. N3yunth npeanokeHHbI K MpakTH4eckoi paboTe TeopeTHYecKuil MaTepuall.

2. BrInonHuTe NpakTHUECKOE 3a7JaHue U COCTABBTE OTYET 10 MPEATI0KEHHOMY IIIaHYy.
3. ConeprxaHue oTyeTa.

CpaBHI/ITe " OIMUIIUTE CCTCCTBCHHBIC 9KOCUCTEMbBI U aIrpO3KOCUCTEMBI, BBITIOJITHUB 3aJaHHUA.
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1) HaiiTe onpeneneHus IpUPOAHBIM U aHTPOTIOTEHHBIM KOCHCTEMAaM.
2) 3anojHuTEe TaOIHILY:

JIBMOKYIIIUE CHITBI [IpupoaHas sKocucTeMa ArposkocucTeMa
(;tyr) (xapTodenpHOe Toe)

EcrecTBenHbIl 0TOOD

VckyccTBEHHBIH 0TOOD

Bunosoii coctaB

IIpolyKTHUBHOCTB

Hamnuue B nemsx mnuTaHus
IPOAYLEHTOB(IIEPEUNCIUTD)

Hanuuue B wemsx mnuraHus
KOHCYMEHTOB (TI€pEUYUCIIUTh)

Hamuuue B nemsax mNuTaHus
peayLEeHTOB(IIEPEUHCIUTD)

OCHOBHOW HCTOYHHK SHEPIHH
— ComHie

[Ipumepbl 3KOCHCTEM CBOEH
MECTHOCTH

IIpumeps! Lienel NUTaHUS

CpaBHHTE BUIOBOE pa3HOOOpa3re OPraHU3MOB JIyra U mojisi. Yem oHO OyAeT OTIN4aThCs?

3) Kak mnpoucXOIUT CMEHa pACTHTEIBHOTO IIOKPOBa B ECTECTBEHHBIX OJKOCHCTEMAaxX U
arposkocucremax?

4) CpaBHHUTE U ONMUIINTE UCTOYHUKU DHEPTUU, XaPAKTEPHBIE ISl €CTECTBEHHOW 3KOCUCTEMBI U
arpodKOCHCTEMBI.

5) BaxHbIM CBOWCTBOM coO0OILIeCTBAa SBISETCA YCTOMUMBOCTh. CpaBHUTE €CTECTBEHHbBIE
9KOCUCTEMBI 1 arpO3KOCUCTEMEI Ha YCTOi/JIqHBOCTL.

6) Kaxkoii orGop aelcTBYyeT B €CTECTBEHHOH sKocucremMe U B arposkocucreme? K uemy
IPUBOJUT JTaHHBIA OTOOP B arpo3kocucreme?

7) B uem npeumyIecTBO arpoleHO30B Nepesl eCTECTBEHHBIMU dKOCHcTeMaMu?

CI[CJ'I&ﬁTC BbIBOJ O CXOJACTBEC U pa3jIMinM IMMPUPOAHBIX S9KOCUCTEM U arpOSKOCHUCTEM

TeopeTuyeckue cBeIeHMs.
BHepBLIe TepMuH "Okocuctema" Obul MpemiokeH B 1935 roay aHrImickuM skojorom A.
Tencnu. DkocucTtemMa — 3TO OCHOBHAsl CTPYKTYpHAasl €IMHUIA 3KOJIOTHUH,
npecTaBisieT co0OW €AMHBIM NMPUPOJIHBIN MM MPHPOTHO-aHTPOIOT€HHBIN
KOMIUIEKC, 00pa30BaHHbIM KUBBIMH OpPraHU3MaMM U Cpeloil ux oOuTaHus, B
KOTOPOM JKMBBIE M KOCHBIE SKOJOTHYECKHE KOMIIOHEHTBI, OO0bEIUHEHBI
MPUYNHHO-CJIEICTBEHHBIMH CBS3SIMH, OOMEHOM BEIIECTB M paclpeesieHueM
MOTOKA SHEPTHH. DKOCHCTEMBI OYEHb Pa3HOOOPA3HBI.
[TpuponHbie (ecTECTBEHHBIE) 3KOCUCTEMBI — 3TO TaKHE 3KOCHUCTEMBI,
; B KOTOPBIX OMOJIOTMYECKUH KPYTOBOPOT MpOTEKaeT 0e3 MPSIMOro y4acTHs
A. Tewcnu YCJIOBCKaA.
AHTpPOIIOTE€HHBIE (MCKYCCTBEHHBIE) 3KOCHCTEMBI - 3KOCHUCTEMBI, CO3/IaHHBIE
YeJIOBEKOM, KOTOPbIE CIIOCOOHBI CYIIECTBOBAThH TOJIBKO MPHU MOIEPHKKE YETOBEKA.
EcrecTBeHHbIE = KOCHUCTEMbl  OTJIMYAIOTCS  3HAUUTENBHBIM  BHJIOBBIM  pa3HOOOpasueM,
CYIIECTBYIOT JITUTEIHHOE BpEMs, OHH CIOCOOHBI K CaMOPETYISIUH, O0JaJaroT OOIbIION
CTaOMIIBHOCTBIO, ycToWuMBOCThIO. Co31aHHas B HMX OMOMacca M NHTaTelIbHBIE BEIIECTBA
OCTalOTCS U UCIOJB3YIOTCS B Ipeenax OMOoIeH030B, o0oraimias X pecypchl.
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HckyccTBeHHBIE IKOCHCTEMBI — arpoleHO03bl (MOJIsi MIIEHUIbI, KapTodems, Ooropoisl,
(dbepMBl ¢ MPUIIEralONUMH acTOMIAMH, PHIOOBOIHBIE MPYIBl U JIP.) COCTABIAIOT HEOOJBIIYIO
YacTh NOBEPXHOCTH CYILIHU, HO 10T OKOJI0 90% NMuIeBoi 3HEPruu.

Pa3BuTne cenbCcKOro X034iCTBa C JPEBHUX BPEMEH COMPOBOXKIAIOCH MOJTHBIM YHUYTOKEHUEM
pPacTUTEIHLHOTO MOKPOBA HAa 3HAUUTENbHBIX IIOLIA/IAX AJIS TOrO, 4TOObI OCBOOOAUTH MECTO JJIs
HEOOJIBIIIOTO KOJIMYECTBA OTOOPAHHBIX YEJIIOBEKOM BUIOB, HANOOJI€e MIPUTOIHBIX IS TUTAHUS.
Opnnako TMepBOHAYAIBHO JEATEIBLHOCTh YEJIOBEKa B  CEIbCKOXO3SMCTBEHHOM O0IlEcTBE
BITUCHIBAJIACh B OMOXMMHUYECKUH KPYTOBOPOT M HE M3MEHsIa IMPUTOKA SHepruu B 6uochepe. B
COBPEMEHHOM  CEJIbCKOXO3SIIICTBEHHOM IPOM3BOJICTBE PE3KO  BO3POCIO  HUCHOJIb30BaHUE
CHUHTE3MPOBAHHOW YHEPTUHU NPU MEXAHHUECKOW 00pabOTKe 3eMIIH, UCTIONb30BaHUH YI00peHU 1
MNECTUIMIOB. DTO HapylIaeT 00U SHEpreTHIecKuii 0ananc 6uocdeppl, YTO MOKET MPUBECTH K
HETPeICKa3yeMbIM TOCIECTBHSM.

Arposkocuctema (0T rped. agros — IoJie) — OMOTHYECKOE COOOIINECTBO, CO3/IaHHOE U
PEryJsipHO TOJAEPKUBAEMOE YEJIOBEKOM C LEJbI0 IOJYYEHHS CEeIbCKOXO3AHCTBEHHOM
npoaykuuu. OOBIYHO BKIIOYAET COBOKYNMHOCTh OPraHU3MOB, OOUTAIOMIMX Ha 3eMIIIX
CeINIbX03I0JIb30BaHMSL.

K arposkocucremaMm OTHOCAT TIOJsI, Cajbl, OTrOPOJbl, BUHOTPAIHHUKHU, KPYIHBIE
KUBOTHOBOJIYECKHE KOMIUIEKCHI C TIPUJICTAIOIIMMH UCKYCCTBEHHBIMU TTACTOHMIIIAMH.
XapakTepHass 0COOEHHOCTh arpoKOCUCTEM — Majiasi 9KOJOTHYecKasi HaJe)KHOCTh, HO BBICOKas
YPOXKAHHOCTh OJHOTO (HECKOJNBKHX) BHJIOB WJIM COPTOB KYJIbTHBHPYEMBIX PACTEHUH WIN
JKUBOTHBIX. ['TaBHOE MX OTJIMYME OT ECTECTBEHHBIX SKOCHUCTEM — YIPOLICHHAs CTPYKTypa U
00€eTHEHHBIN BU0BOI COCTaB.

A2poskocucmembl OMAUYAIOMCS O eCIMeCMBeHHbIX IKOCUCIEM POOM OCOOCHHOCTEH:
1. PazHooOpa3me >KMBBIX OPraHU3MOB B HUX PE3KO CHIDKEHO JUISA TOJIYYEHHUS MaKCHMAJIbHO
BBICOKOW IPOAYKIIUU.

Ha prxaHoM WM MIIEHWYHOM IOJIE KPOME 3J1aKOBOM MOHOKYJBTYPHI MOKHO BCTPETHTH Pa3Be
YTO HECKOJIbKO BHJOB COpHIKOB. Ha ecrecTBeHHOM Iyry OHOJIOTHYECKOE pa3HOooOpa3ue
3HAYUTEIHHO BHINIE, HO OMOJIOTHYECKas MPOJYKTUBHOCTH BO MHOTO pa3 YCTYIAET 3aCESTHHOMY
HOJIIO.

HckyccTBEeHHAs PETyJSIUs YMCIEHHOCTH BpeAMTeNeld — 1o OoJblieil yacTh HeoOXoamMoe
ycIOBHE TOJJEpKaHus arposkocucrteM. IloaToMy B  CelbCKOXO3SHCTBEHHOM MpPaKTUKE
NPUMEHSIOT  MOIIHBIE CpEICTBA  TOAABICHHUS  YMCICHHOCTH  HEXENATeNbHBIX  BHUJIOB:
ATOXUMUKATBI, TEPOUIUABI U T. A. DKOJOTHYECKHE TMOCIEACTBHUS 3TUX NEHCTBUN MPUBOMST,
OJTHAKO, K PSIIy HEXKENAaTeIbHBIX Y3PPEKTOB, KpOME TEX, JJIsI KOTOPBIX OHU MTPHMEHSIOTCSI.

2. Buapl cenbCKOXO3SHMCTBEHHBIX PACTEHHM M JKMBOTHBIX B arpodKOCHUCTEMaxX TMOJY4YEeHBI B
pe3ynbTaTe AEHCTBHS UCKYCCTBEHHOTO, & HE €CTECTBEHHOTO OTOOpa, U HE MOTYT BBIJICPKHBATH
00pBOY 3a CyIIECTBOBaHHE C AUKUMHU BUAAMH 0€3 OIEPIKKU YeTOBEKa.

B pesynprare NpOMCXOAMT pE3KOe CY)KEHHWE TeHETHYeCKOH O0a3bl CelbCKOXO3SIHCTBEHHBIX
KYJIbTYp, KOTOpbIE KpaiiHe UyBCTBUTEIBHBI K MAacCOBOMY pPa3MHOKEHHUIO BpeauTene u
00Je3HsM.

3. ArposkocuctemMbl 0ojiee OTKPBHITHI, U3 HUX BELIECTBO M JHEPIrUs M3BIMAIOTCS C YPOXKAEM,
’KHBOTHOBO/TYECKOH MPOTYKIINEH, a TAK)KE B pe3yJIbTaTe pa3pylIeHHs TOYB.

B ecrecTBeHHBIX OWOIIEHO3axX TMepBUYHAS MPOIYKIUS pacTeHUl moTpebnsercs B
MHOTOYHCJICHHBIX IIeTISIX IUTaHWS W BHOBH BO3BpAIlaeTCs B CHCTEMY OHMOJIOTHYECKOTO
KpYroBOpOTa B BUJE YTIIEKHCIOTO ra3a, BOJABI M AJIEMEHTOB MUHEPAIHHOTO MUTAHUSI.

B B3 ¢ TIOCTOSIHHBIM ~ HM3BATHEM YypoXKas W  HapyIIEHHEM  IPOIECCOB
MOYBOOOPA30BaHUS, MPHU JJIUTEIHPHOM BBIPANTUBAHUN MOHOKYIBTYPHl Ha KYJbTYPHBIX 3€MIISX
MIOCTETICHHO TPOWCXOIUT CHIDKCHHE IUIONOPOAHs TouB. JlaHHOE TOJ0XKEHHWE B DKOJOTHU
HA3BIBAETCSI 3AKOHOM YObl8aoue2o niodopooust.

Takum 00pazom, A PacyETIMBOTO M PAIlMOHAIBHOTO BEICHUS CEIBCKOTO XO3sCTBA
HEOO0XO/IMMO YUYUTHIBaTh OOEIHEHHE MOYBEHHBIX PECYPCOB M COXPAHATH IIOAOPOAME IMOYB C
MIOMOIIBIO YITYYIIEHHON arpoTeXHUKH, PAIIMOHATILHOTO CEBOOOOPOTA M IPYTUX MTPHEMOB.
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CMeHa paCTUTENBHOIO IIOKPOBA B arpO’KOCUCTEMAX MIPOUCXOIUT HE €CTECTBEHHBIM IIyTEM, a IO
BOJIC YEJIOBEKA, YTO HE BCET/a XOPOIIIO OTPAXKAETCS HA KAUeCTBE BXOIAIINX B HEe aOMOTHYECKHX
¢dakxTopoB. OCOOEHHO TO KacaeTcsi HOYBEHHOTO MII0JOPOHSL.

I naenoe omauuue arpodKOCUCTEMBI OT NIPHUPOAHBIX JOKOCUCTEM —  HOJAYYeHUe
OONONHUMENbHOU SHep2ul 71l HOpMAJIbHOTO ()yHKIIMOHUPOBAHUS.

Jist ecTecTBEHHOTO OMOLIEHO3a €AMHCTBEHHBIM UCTOYHUKOM dHEpru sBisiercs CoHIe.

[Tox monoaHUTENBHOM MOHUMAETCS 000 TUIT SHEPTUH, IPUBHOCUMOM B arpO’KOCUCTEMBI. DTO
MOKET OBITh MYCKYJIbHAsl CHJIa YE€JIOBEKA WM JKUBOTHBIX, Pa3jIM4YHbIE BHJIbI TOPIOYETO IS
paboOThl  CENbCKOXO3SIMICTBEHHBIX  MAlllMH,  YAOOpEHMs,  MECTHLUM[IbI,  SIOXUMHUKATHI,
JIOTIOJIHUTEIIbHOE OCBELICHHE U T. J. B INOHATHE «IOMOJHUTENbHAs 3HEPrus» BXOIAT TAKKE
HOBBIC IIOPOJBI JOMAIIHUX JXMBOTHBIX M COPTAa KYJbTYPHBIX PpAcCTCHHM, BHEApSEMBIE B
CTPYKTYpY arpo3KOCUCTEM.

Crnenyer OTMETUTh, YTO arpo’KOCUCTEMBbl — KpailHe HeycToiuuBble coobiecTBa. OHU

HE CIIOCOOHBI K CAMOBOCCTAaHOBJICHHIO U CAMOPETYJIMPOBAHUIO, MTOJIBEPKEHBI YIpo3e rHlenu ot
MaccOBOI'0 Pa3MHOXKEHUS BpeAUTEIeH Win Oose3HEN.
[TprunHa HECTaOUIBHOCTU COCTOUT B TOM, UTO arpoli€HO3bI CJIaratoTcsi OTHUM (MOHOKYJIBTYPBHI)
WIN pexe MakcuMyM 2—3 Buaamu. IMeHHO nosTomy mto6as 00ie3Hb, 110001 BpeAUTEIh MOXKET
YHUUYTOXUTH arpouieHo3. OJIHAaKO YeJIOBEK CO3HATENIbHO MJET HA YIPOILEHUE CTPYKTYpPbI
arpoLeHo3a, 4YTOObl IMOJYYUTh MaKCHUMaJbHbBIH BBIXOJ MPOJYKLUUHU. ATPOLEHO3bl B Tropaszio
OoJbIICH CTENEHH, YEM €CTECTBEHHBIE IIEHO3bI (JIeC, JIYr, macTtOuiia), MOABEP>KEHBbl 3PO3UH,
BBIILIEIAUYNBAHNIO, 3aCOJICHUIO M HALIECTBHUIO BpeauTeneil. be3 ydacTus uenoBeka arpoueHO3bl
36pHOBBIX M OBOLIHBIX KYJBTYp CYIIECTBYIOT He Ooyiee roja, STOAHBIX pacTeHuid — 34,
10/10BBIX KynbTyp — 20-30 net. 3aTeM OHM pacnafaroTcs WIK OTMUPALOT.

Ipeumywecmeom azpoyeno306 TIEpell E€CTECTBEHHBIMU DKOCHCTEMAaMH  SBIISCTCA
IPOM3BOJICTBO HEOOXOAMMBIX JUIsI 4YelloBeKa MPOJYKTOB NMUTAHUS U OOJbIINE BO3MOKHOCTH
YBEJIMYEHUS TPOAYKTUBHOCTU. OJHAKO OHM PEANM3YyIOTCA TOJIBKO INPHU MOCTOSIHHOM 3a00Te O
IUIO/IOPO/INH 3€MJIU, 00ECTIEYeHNU PACTEHUH BIaroi, oXpaHe KyJbTYPHbIX MOMYJISALUI, COPTOB U
MOpPOJI PAaCTEHUH M JKUBOTHBIX OT HEOJArompUATHBIX BO3JCHCTBUM ecTeCTBEHHOW (IIOphl, U
bayHBbl.

Bce nckyccTBeHHO co3aBaeMble B CEIIbCKOXO3SHCTBEHHON MPAKTUKE arpO’KOCUCTEMBI IOJIEH,
caJloB, MAcTOMIIHBIX JIYTOB, OTOPOJIOB, TEIUIMII HPEACTaBISAIOT CcO00M cucmemeol, cneyuanvho
noooepaoicusaemvle 4ei08eKOM.

B oTHomeHun k cooOmiecTBaM, CKJIaJbIBAIOIIMMCS B arpo’KOCHCTEMAax, MOCTETIEHHO
MEHSIOTCS AaKLEHThl B CBSI3M C OOUIMM pa3BUTHEM OHKOJIOTMYecKMx 3HaHuid. Ha cmeny
NpEeICTaBICHUAM 00 OOpPBIBOYHOCTH, OCKOJOYHOCTH IICHOTHUECKUX CBs3edl W MpeaesbHOU
YIPOIIEHHOCTH arpolieH030B BOZHUKAET IOHUMAHUE UX CII0)KHOM CUCTEMHOW OpraHu3aluu, e
YeJIOBEK CYIIECTBEHHO BIIMSAET JIMIIb HA OTHCIIBHBIE 3BEHbS, @ BCS CUCTEMA IPOJOJIKAET
Pa3BUBATHCS 110 €CTECTBEHHBIM, IPUPOAHBIM 3aKOHAM.

C 3K0N0rn4ecKux MO3ULMHM KpailHe OMacHO yNpoIaTh NPUPOAHOE OKPYKEHUE YEIIOBEKA,

npeBpaiias Bech JIaHAMAPT B arpoxo3sicTBeHHbIH. (OCHOBHAs CTpaTerusi CO3JaHUs
BBICOKOTIPOJJYKTUBHOTO M YCTOMUMBOro naHAmadra JOKHA 3aKII0YaThCsl B COXPAaHEHUH U
YMHOXEHUH €r0 MHOT000pa3usi.
Hapsany c¢ mopnepskaHueM BBICOKONPOAYKTUBHBIX TOJEH ClIeAyeT OCOOEHHO 3a00THUTHCS O
COXpaHEHMU 3aIlOBEHBIX TEPPUTOPUHN, HE MOJABEPralOIIUXCS aHTPOINOTEHHOMY BO3JEHCTBUIO.
3amoBeTHUKM € OOraThiM BHJIOBBIM pa3HOOOpa3ueM SIBISIOTCS HCTOYHHUKOM BHJOB IS
BOCCTAHABIIMBAIOIUXCSI B CYKIIECCUOHHBIX psZax COOOIIECTB.
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IIpumeps! TecTOBBIX 3a1aHuil. BBenenue. Ilpeamer nyyenus J1MCUUIINHBL.

1.  Hayka, u3ydaromas B3aMMOOTHOIIICHHsI OPTaHW3Ma U OKPYIKaIOIIeH Cpeibl, Ha3bIBACTCS
OMOpuoiorus

OKoI0THus

dusnonorus

OO061mas omoorus

2.  I'maBHBII IpHU3HAK )KUBOTO
OTBET 3AIINIIWTE B ®OPME CIIOBOCOYETAHMA B UMEHUTEJIBHOM ITAJIEXKE

3. BreicTpoiiTe B IpaBUILHOM TOCIEI0BATEIFHOCTH YPOBHH OPraHU3allUN KU3HH, HAUWHAS C
HanOOJILIICTO

YKAXWTE IMOPSKOBBI HOMEP JJJI51 BCEX BAPUAHTOB OTBETOB

buocdepubiit

buoreonenornyeckuii

[TonynssurnoHHO-BUI0BOM

Opranu3MeHHbIN

Kierounsrit

MonekynapHO-TeHETUUECKUI

o E

4, I'unotesa 310!
MIPEIITOJIOKCHHE
YTBEPIKICHHE
3aKOH
COIIOCTABJICHHE

5. OCHOBHOM Hay4HBI METOJ UCCIIEOBAHMS B PAHHUHN MEPHO pa3BUTHsI OMOIOTUN:
AKCIEPUMEHTAIbHBIN

MHUKPOCKOIIHS

MeTO]1 HaOJIFO/IEHUS! M ONTUCAHUS OOBEKTOB

HUCTOPUYECKUI

6. Hayxka u nmpeamer e€ usydeHnus
YKAXUTE COOTBETCTBUE JJIA KAXIOT'O 3JIEMEHTA 3AJJAHU A

buonorus JKUBBIE OPraHU3MbI
Cucrematuka KJIacCCU(UKALIMS KUBBIX OPTaHU3MOB
['eneruka HACJIEICTBEHHOCTh U U3MEHYUBOCTh
AHatomust CTpPOEHHE OPraHU3MOB
I'ucronorus TKaHU
Okonorus B3aMMOJICICTBHE KUBBIX OPTraHU3MOB JIPYT C
JPYIOM U OKPYKAIOLIEH Cpeloil.

[TaneonTonorus. HCKOINaeMbl€ OCTATKU

7. Crtast BOJIKOB B Taiire MpeacTaBisieT co00i ypOBEHb KHU3HU

o6uochepHbIit

MOMYJISITUOHHO-BUI0BOI

OpraHU3MEHHBIN

OMOIICHOTUYECKHI
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8.  DneMeHTapHOH eIUHHIIEH BCETO KHUBOTO SBISAETCH .......
OTBET 3AITMIINUTE B ®OPME CYHIECTBUTEJIbBHOI'O B UMEHUTEJIbBHOM
ITAAEXE

9. CBOIICTBO KHUBOTO U €r0 XapaKTePUCTUKA
YKAXUTE COOTBETCTBUE JJIA KAXKJIOT'O DJIEMEHTA 3AJJAHUA

Camoperynsus CIOCOOHOCTH MOJICPKUBATH IIOCTOSTHCTBO CBOETO
XUMHYECKOT'O COCTaBa U MHTEHCUBHOCTh OOMEHHBIX
IPOIIECCOB.
YBEJIUYCHUE MAcChl Opranu3Ma (0codu), oprana uin
Pocr y4acTKa TKaHU 33 CYET YBEIMUYCHUS KOJIMYECTBA U

PasMEPOB KIIECTOK U HEKJIICTOYHBIX O6p330BaHI/II71

BOCITPOM3BEICHUE ce0e TT0T00HBIX

PasmHOxeHHE

HacnencrBenHocTb CHOCOOHOCTh OPTaHU3MOB 00ECTIEYHBATD NIEpeaavy
IPU3HAKOB, CBOMCTB U 0COOEHHOCTEH pa3BUTHS U3
IIOKOJICHUS B TIOKOJICHHE.

Knerounoe crpoenue Bce cymecTBytoiye Ha 3emiie OpraHu3Msbl (Kpome
BHUPYCOB) UMEIOT KJIETOUHOE CTPOEHHUE

Pa3npaxxumocts CHOCOOHOCTh OTBEYATh HA OINPEIeIEHHbIE BHEILIHUE

BO3CUCTBUS CTICU(PUICCKUMU PEAKITUSIMH.

10. KnetouHsblif ypOBEHb OPTaHU3AINH KHU3HH COBIAIACT C OPraHM3MEHHBIM
BBIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETA
uH}py30pus TypenbpKa
BUpYC I'pummna
OaxTepuodar
XOJIepHBII BUOPHOH
AKTUHHS
XJIaMHJIOMOHa/1a
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4.2. OueHo4yHbIe CpeacTBa, MPUMeHseMble JJIA MPOMEXKYTOYHOH ATTECTAIMM MO HUTOram
HU3YyYeHH s JUCHUNIMHBI

16.
17.
18.
19.
20.
21.

22

BOITPOCHI
JJIS IOATOTOBKH K HTOTOBOMY KOHTPOJIIO

OObeKT u3ydeHus OHOJOTHH — XuBas npupoxa. lIpu3HaKu >KUBBIX OPraHHW3MOB U HUX

MHOT000pasue.
VYpoBHeBas opranu3zanus KUBOH IPUPOABI U HIBOJIFOLUSA.
Merto/1bl TO3HAHUS KUBOW TPUPOIBI.

3HaueHue OWONOTMM TMPH OCBOEHUM TMpodeccuil U CHEIHUAIBbHOCTEH CpeIHero

poeCCHOHATBHOTO 00pa30BaHMUI.).

XUMHUYECKUH COCTaB KJIETKH: HEOPTAaHUYECKUE COCTMHEHUS
XUMHUYECKUN COCTAB KIJIETKU: OPTAHUYECKUE COCTUHEHUS
benku: cocras, ctpoeHue, CTpYKTypa, CBOWCTBA M (PYHKITUU
YTrieBoabl: BUIBI, COCTaB, CBOMCTBA U ()YHKITUU

Jlununael: BUABI, COCTaB, PyHKINUU

. Hykneunossie kucnotsl. JIHK: ctpoenne Monekysibl, MAaTpU4HbINA CUHTE3, (PyHKLINN

. Hyxniennossle kucnotel. PHK: crpoenue, Buisl, GyHKIUH

. AT®: cTpoenue, (PyHKIIUU, CUHTE3

. Co31aHrEe U OCHOBHBIE IIOJIOKEHUS KIETOYHON TEOPUU

. Bupycsl, 0cOOEHHOCTH CTPOEHUS, B3aUMOAECHCTBUE C KIETKAaMU

.CxoncTBa M pas3inyvs B CTPOCHUU DPACTUTENBHONM M JKUBOTHOM KieTkd. IImHo-

¢darouuTos

Amnmapar [Nonsmku, SI1C, nu3ocomsl: cTpoeHue, GyHKIUN
Kinerounslii nentp. Pubocomsl: ctpoenue, GyHKIUN
MuTtoxounpuu. [Inactunet: crpoenue, GyHKIHH.

Knaccudukanust opraHu3MOB 0 THUITY ITUTAHUS

DOHepreTudyeckuii 0OMEH: 3Talbl XapakTepucTHKa, o01ias popmyia
®dorocuHTE3: Pa3bl, XapaKTEPUCTHKA

. buocunres 0enka Muto3. da3el MUTO3a
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

Bbecrnionoe pazmHoxkeHue U ero GopMbl

I'amerorenes, 30HbI pa3BUTHA. SHLEKIETKH, CIEPMATO30U/IbI
Metios: ¢a3bl, 3HaUCHUE

JIBOWiHOE OIIIOAOTBOPEHUE

OHnTOreHe3: ’MOPUOHATILHOE U TOCTAIMOPHOHAIILHOE pa3BUTHE
I'enernka, OCHOBHBIE TOHATHS

MoHorubpuanoe u AMrUOpUIHOE CKpelMBaHue. 3aKkoHbl MeH e
Oco0eHHOCTH HaclIeJOBaHUsl PU3HAKOB, CLETUIEHHBIX TOJIOM
CooTHoIIEHNE XPOMOCOMHBIX THUIIOB I10JIOB B Pa3HbIX I'PYIIax OPraHu3MOB
Hacnencrennas n3aMeH4nBOCTh. MyTanuu, NpUYUHBI MyTalUil
MoaudukanronHas n3MeHunBocTh. CBolicTBa MoAMpUKaLIUi
OcCHOBHbIE TOCTHKEHHUS U HAIPaBICHUS] COBPEMEHHOMN CEJIEKIIMU
MeTobl ceneKIuu pacTeHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
Cucrema npupons! K. JIunnes

OpomonuonHas teopus JK.b.Jlamapka

[Ipeanoceukn Bo3HUKHOBEHUs Teopuu Y. JlapsrHa
OomonnonHas teopus Y. Jlapsuna

JIBYKyIIHE CHJIBI DBOJIOLNHU

Bun, kxpurepun Buaa

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT eCTECTBEHHOr0 0TO0Opa
®opMbI ecTeCTBEHHOTO 0TOOpa

BunoobpazoBanue, MEKPOIBOIIOIIHS

u
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45. Hanpasiienust sBosonuu: apomopdos, uanoamanrtanus, aereHepamnusi OCHOBHBIC HUEH O
MIPOMCXOXKICHUH KU3HU Ha 3emiie

46. I'unmoTe3a caMONIPOU3BOJIBHOTO 3aPOXKICHUS KU3HA

47. Teopusi OMOXMMHYECKOHN IBOTIOIIUN

48. Pa3zBuTHE )XU3HU B Pa3HbIE 3PbI

49. TIpoUCXOXKICHHUE U IBOJIOLUS YSIIOBEKA

50. YenoBeueckue packl

OK3aMeH IPOBOAUTCS B YCTHOM (hOopMe C MCIOJIb30BaHHMEM KOMIUIeKTa OuietoB. OnuH
Ouner BritoyaeT Teopermueckuid 0650k (1 mimm 2 Bompoca) M mpakTuueckuil Onok (1 wimm 2
3a7jaHus). bUIeTsl HMEIT OAMHAKOBOE YMCIIO BOIPOCOB. DK3aMEHATOPy MPEIOCTaBISIETCs IPaBoO
3a1aBaTh 00YUYaIOIIMMCS JOTIOJHUTEIBHBIE U YTOUHSIOIINE BOIIPOCHI IO OUIIETY.

Oo0pa3sen 3k3aMeHAIIMOHHOT0 OnJIeTa

®denepanbHOe rocy1apcTBEHHOE 0I0/1KeTHOE 00pa3oBaTeibHOE YUpe:KIeHne
BbICIIET0 00pa30BaHUsA
Owmckuii rocygapcrBeHHblil arpapHbiid yHusepceuter um. I1. A. Croabinnnaa

YHUBepPCUTETCKHUIT KOJLIEIK arpoOu3Heca

YT1Bepxkaaro:
npeacenaTesib METOIMYECKOr0 COBETa
M.B. UBanunxkas

3K3AMEHAIIMOHHBIN BUJIET Ne 1
no gucturuimae «OO0/1.10 buonorus»
(cnerrranbHOCTD 19.02.12 TexHOMOTHs MPOAYKTOB IMUTAHUS )KUBOTHOTO MPOUCXOXKICHUSI)

1. 3apaum ob6meit Ouonorun. Paznensr 6uonoruu. Cesi3b ¢ JpyruMu OHOJIOTHUECKUMHU
Haykamu. [lepeunciure u oxapakTepusyiTe oOIIre CBOWCTBA JKUBBIX CHCTEM.

2. Kakwue hopMbl H3MEHUYMBOCTH BaM U3BecTHBI? MoaudukanoHHas U3MEHUNBOCTb, €€
3HaueHus B )kU3HU opranuzMa? Hopma peakuuu. BapuanmonHsslil psag u
BapHallMOHHAs KPUBAs.

3. CocraBbTe 0JHY U3 NHIIEBBIX LIETNeH MuTaHus B akBapuyme. OOBsICHHUTE, TTOYEeMY B
aKBapuyMme KOpPOTKHE MHUIIeBbIie ienu. [louemy akBapuym HYXIaeTcsi B IIOCTOSHHOM

yxone?

Ono0peHo Ha 3aceJaHuU METOJIMYECKOTO COBETa, MPOTOKOI Ne  oT T.
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V. IOKA3ATEJIM OHEHKHU PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIeTeHIu i

OuneHka

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 rPaMOTHbBIE
OTBETHI. /[leMOHCTpUpYyET 3HaHUE HE TOJIBKO
OCHOBHOT0, HO U JIONIOJHUTEIBHOTO
MaTepuana, ObICTpO OPUEHTHUPYETCS, OTBEYast
Ha JIOTIOJIHUTENbHBIE BOMTPOCHL. CBOOOTHO
CIPABIISIETCS C MOCTABICHHBIMU 3a[auaMH,
apryMEHTHPOBAHO U BEPHO OOOCHOBBIBAET
NPUHSTHIE PEIICHHUS.

[ToBbIIIIEHHBIH

Xopoltiio

70-89%

OOyuarouuiics TBEpA0 3HACT IPOrPaMMHBII
MaTepHal, FPaMOTHO U 10 CYIIECTBY U3Jaract
ero. He nmomyckaer cylecTBEHHbIX
HETOYHOCTEH IIPU OTBETAX HA BOIIPOCHI,
IMPaBUJIbHO NPUMCHACT TCOPECTHICCKUC
HOJIOXKEHUS IIPU PELICHUH MPAKTHUECKUX
3a/1a4, BJIaJIcET HaBbIKaMU U IpUEMaMH UX
BBITOJTHEHMUS.

bazosriit

VYnosuer
BOPHUTE

BHO

50-69%

OO6yyaromuiicss JEMOHCTPUPYET 3HAHUSI TOJIBKO
OCHOBHOT'O MaTepuasa, HO He YCBOWJI €ro
JIETaJIH, UCTIBITBIBAET 3aTPYyTHEHUS TIPU
pelIeHu TpaKTUYECKUX 3a1ad. B oTBeTax Ha
TOCTaBJIEHHBIE BOMPOCHI JOMTYCKAET
HETOYHOCTH. JlaeT onpeneneHus noHsITHH,
HEHCKaXKarolue ux cMpici. Hapymaer
MOCJIEA0BATEILHOCTD U3JI0KEHUS
IPOrpaMMHOT0 MaTepHaa.

He

chopmupoBana

Heynosn
€TBOPUTE

JJBHO

0-49%

OOyuaromuiicst He 3HAET, HE BBHIMOTHSCT UITH
HEIPABWIBHO BBIITOJHSET OOJIBIIYIO YacTh
yaeOHoro Marepuana. Jlomyckaer ommoOku B
(hopMyIIHpOBKE ONpeAeTIeHUH, HCKAKAIOIIUE
UX CMBICII, OECTIOPSIIOYHO ¥ HEYBEPEHHO
n3naraet matepuain. OTBETHI Ha
JIOTIOTHUTEIBHBIE BOMPOCH! OTCYTCTBYIOT. He
BBITIOJTHSIET 3aIaHHUS.
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JIMCT PACCMOTPEHMI1 U OJOBPEHUIA
padoueil MporpaMMbl JMCIHHIIJIMHBI
00/1.10 buoaorust
19.02.12 TexHoJ10rUsI NPOAYKTOB MUTAHUS ’KUBOTHOI'O NIPOUCXOKACHHSA

1) PaccmoTpena u ono0peHna:

a) Ha 3acenannu npemMeTHO-IIMKIIOBOM METOINYECKONH KOMUCCUU
nportokoi Ne 7 ot 20.05.2024 r.

/i
Ve

IIpencenarens IILIMK — AL E.M. KaznaueceBa

0) Ha 3aceganuu metoauueckoro coera rnpotokoi Ne 5 ot 23.05.2024 r.

IIpencenaresb METOAMYECKOTO COBETA ; ;”f—'f-/ M.B. lBanuukas

2) PaccMoTpena n 0100peHa BHEIIIHUM 3KCIIEPTOM

a) pykoBoautenb Hayuno-merogmueckoro otaena AHIIO «Owmckast akajgemMuss S5KOHOMUKH U
npeanpuHumaTeabcTBa» A.B. Muxaitienko

N3MEHEHUA U JOITOJIHEHUA
K padoueil mporpamMme y4eOHOM JUCHUTIINHBI
00/.10 buosorus
B coctaBe OOII 19.02.12 TexHoJi0orusi NPOAYKTOB MUTAHUS )KUBOTHOI'O NIPOUCXOKICHUSA

BenomocTh n3mMeHeHui

OtmeTka
Cpoxk 00 yTBepKJIeHUH/ COTIaCOBAHUH
POI, M3MEHEHUN
C KOTOPOTO Howmep u ocHOBHOE coniepikaHue
pyxoBogutens OOIT
BBOJIUTCS W3MCHCHHUS W/WJTH JTOTIOTHCHHUS
UHUIIATOP WIH
U3MEHEHHE
W3MCHCHUS npeJce1aTesb

MK
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