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1. OBIIIASI XAPAKTEPUCTUKA PABOYEHN ITPOIr'PAMMBI JUCIIUIIJIAHBI
00/1.10 buoaorus

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

JucnumnimHa 00/1.10 buosorus SIBJISICTCS 00s13aTeNbHOMN YacCThIO
obmeoopazoBarenbubix aucuumind OOIl B cootBerctBuM ¢ ®PI'OC CIIO mno cnennanibHOCTH
36.02.01 Berepunapus.

1.2. IIe.m: H INIAHUPYEMBIC PE3YyJbTAaThl 0OCBOCHUA TUCHUIIIMHBI:

Hens muctummmasl OO.10 buosorusi GopmupoBaHue y CTYACHTOB IIEIIOCTHOTO
IIPEJICTABIEHHSI O CBOMCTBAX JKUBBIX CHUCTEM, UCTOPUUYECKOM PA3BUTUU JKU3HHU, O COBPEMEHHBIX
HaIpPaBIIEHUSX, MPOOJIEMax U MEepCreKTUBaX OMOJIOrMYECKUX HAYK JUIs HanboJiee KaYeCTBEHHOTO
U Tpo(ecCHOHANBHOTO OCBOEHHS CIEHUATBHBIX JTUCHHIUIMH, HMEIOIINX OHOJIOTHYECKYIO
ocHoBy. CoxepxaHue mporpamMmbl  00II€00pa3OBaTENbHON  JUCHUIUIMHBI ~ MaTeMaTHKa
HAIpaBJICHO HA JOCTI)KEHUE PE3yJIbTAaTOB €€ U3yUeHHs B COOTBETCTBHH ¢ TpeboBanmsimu OI'OC
COO c¢ yuerom mpodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

Ocoboe 3HavyeHne AucuuIuIHa umeeT rpu GopmupoBanuu u passutuu OK 1, OK 2, OK
OK 4, OK 7.

Koa u HauMeHOBaHMe HJ'IaHI/IpyeMI)Ie Pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

(popMupyemsbIx
KOMIIeTeHINH

O01mme

JAncuunimnHapHblie

OK 01. Beibupath
CIOCOOBI peLIeHUS
3a/1a4y
npodecCuOHAIbHON
JeSITeIbHOCTH
NPUMEHHUTEIHHO K
pa3INMYHbIM KOHTEKCTaM

B yacTu Tpyaosoro
BOCIIMTAHMS:

- TOTOBHOCTb K TPYAY,
OCO3HaHHE [IEHHOCTU
MacTepcTBa TPYROJI00HE;

- TOTOBHOCTb K aKTUBHOM
NEeATEIbHOCTH
TEXHOJIOTHYECKOHN U
COLIMAIbHOW HAINpPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATb,
IJIAaHUPOBATH U
CaMOCTOSITENILHO BBIIOJIHATH
TaKyI0 JIeATebHOCTB;

- UHTEpEeC K pa3InvHbIM cepam
npodeccroHanbHOI
NeSITeNIbHOCTH,

OBnazeHue yHUBEPCATbHBIMU
y4eOHBIMU TTO3HABATETHHBIMH
JEUCTBUSAMMU:

a) 0a30Bble JIOTHYECKHE
ACHCTBHA:

- CaMOCTOSATEIBHO
(bopMynupoBaTh U
aKTyaJlu3upoBaTh MpoosIemy,
paccMaTpuBath ee
BCECTOPOHHE;

- YCTaHaBJIMBATh
CYLIECTBEHHBIN MPU3HAK WIIN
OCHOBaHMS JJI1 CPAaBHEHUS],

- chopmMHpOBaTH 3HAHUS O MECTE
U poiu OMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B
(hopMUPOBaHUHN COBPEMEHHOMU
€CTECTBEHHOHAYYHOM KapTHHbI
MHpa, U B TO3HAHUH 3aKOHOB
HOPUPOABI M PELLICHUN )KU3HEHHO
BaXHBIX COLMAIBHO-ITHYECKUX,
9KOHOMHYECKUX, IKOJIOTMUECKUX
po0JieM 4eJI0BEYEeCTBA, a TAKXKe
B PELLIEHUH BOIIPOCOB
paloHaIbLHOrO
MIPUPOJIOTIONB30BAHUS; B
(hopMUPOBAHUH TIEIIOCTHOTO
OTHOLIECHHUS K IPUPOJE,
o01IeCTBY, YEJIOBEKY; O BKJIa/e
POCCUICKHX U 3apyOeKHBIX
YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosioruy; GyHKIMOHAIBHOM
IPaMOTHOCTH Ye€JIOBeKa JIJIs
peleH s )KU3HEHHBIX po0IIeM,
- YMETh BJIAJIETh CUCTEMOM
OMOJIOTHYECKUX 3HAHUHN, KOTOpast
BKJIIOYAET:

OCHOBOIIOJIararolme
OHMOJIOrNYeCKe TEPMUHBI U
MOHATHS (KU3HB, KJIETKA, TKaHb,
Opras, OpraHusM, BUJ,
TIOTYJISIIS], SKOCHCTEMA,




KJIaccupuKkanuu U 0000IICHUS;
- OIIPEACIIAThH 1NN
JIesITENNLHOCTH, 3a7aBaTh
rapameTphbl U KpUTEepuu
JIOCTYKCHMUS,

- BBISIBJISIT 3aKOHOMEPHOCTH U
MPOTUBOpEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;
- BHOCUTb KOPPEKTUBHI B
JIeITEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIHTATOB
LIETISIM, OIICHUBATh PUCKU
MOCJEICTBUH NEATCIBHOCTH;

- pa3BUBATh KPEaTUBHOE
MBIIIJICHUE MPU PEIICHUN
KU3HEHHBIX TIPOOJIeM

0) 0azoBbIE
HCCJIeT0BATEIbCKHE
JeHCTBUA.

- BIIaJICTh HaBBIKAMU y4eOHO-
HCCIIEI0OBATEIBCKON 1
MPOEKTHOM EeSATEIbHOCTH,
HaBBIKAMU Pa3peIICHUS
npobJem;

- BBISIBJISITH TPUYUHHO-
CIICICTBCHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh THIIOTE3Y €€
pelieHus, HaXOIUTh apTyYMEHTHI
JIJIS TOKAa3aTelIbCTBA CBOMX
YTBEPKJICHUH, 3a71aBaTh
rapaMeTpbl U KpUTEpUU
pernieHus;

- AaHAJIU3UPOBATh MOJYUYCHHBIE B
X0JI€ PEIICHUS 3a/1a4
pe3yabTaThl, KPUTUUECKHU
OIICHUBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETb MIEPEHOCUTH 3HAHUS B
TMO3HABATENBHYIO U
MPAKTUYECKYIO0 00TIacTH
JKH3HEJEATEILHOCTH;

- YM€Tb UHTETPUPOBATH 3HAHUS
W3 pa3HBIX MPEIMETHBIX
oOJacreii;

- BBIJIBUTATh HOBBIE HJIEH,
npeJiaraTb OpUruHaIbHbIC
MOJXO0/Ibl U PEUICHUS;

- CIOCOOHOCTh UX
HCIIOJIb30BAHUS B
MO3HaBaTEeILHON 1 COLMAILHOM

ouorieHos, ouocdepa;
MeTa0O0IM3M, TOMEOCTA3,
KJICTOYHBIA UMMYHHTET,
O6uocunTe3 6eKa, OMOMOTNMEPHI,
JUCKPETHOCTB, CAMOPETYJIALUS,
CaMOBOCIIPOU3BE/ICHUE,
HaCJICICTBEHHOCTD,
HU3MEHUYUBOCTb,
JHEPro3aBUCUMOCTD, POCT U
pa3BuTHE);

buonornueckue teopuu:
xieroqyHas teopus T. llIBanHa,
M. lIneiinena, P. Bupxona;
KJIOHAJIbHO-CEJIEKTUBHOTO
ummyHnurera I1. Opaux, U.A.
MeuHnKOBa, XpOMOCOMHAs
TEOpus HacieACTBEHHOCTH T.
Moprana, 3aKOH 3apO/IbIILIEBOTO
cxoactsa K. bapa, sBontonrionHas
teopus Y. JlapBuna,
CUHTETHYECKasl TEOpus
9BOJIIOLIVH, TEOPUS
anTpornorenesa Y. /lapsuna;
TeopHst OMOreoIeH03a
B.H.Cykauésa; yuenus H.U.
Basunosa — o LienTpax
MHOT000pa3usi ¥ MPOUCXOKICHUS
KYJIBTYpHBIX pacTeHuid, A.H.
CeseprioBa — 0 yTSX U
HanpasJIeHUAX dBosronuy, B.1.
Bepnanckoro — o 6uocdepe;
3aKOHBI ( €MHOO0pa3Us
ITIOTOMKOB II€PBOTO MOKOJIEHUS,
pacleIuIeHNs TPU3HAKOB,
HE3aBHCHMOTI'0 HaclleZJOBAHUS
MIPU3HAKOB U HApYyLLIEHUS
cueruieHus reHoB T. Moprana;
TOMOJIOTMUYECKUX PSJIOB B
HaCJIEeICTBEHHON N3MEHYNBOCTHU
H.N. BaBuioBa, rTeHETUYECKOIO
paBHoBecus J[x. Xapau u B.
Baiitn6epra; 3apopIieBoro
cxoactia K. bapa,
OMOTeHEeTHYECKOT0 3aKOHBI .
Iexkenst, ®. Mrosepa);
MIPUHLMIIBI (YUCTOTHI FaMeT,
KOMIUJIEMEHTapHOCTH ); TIpaBUiIa
(MuaumymMma 1O. JInbuxa,
9KOJIOTMYECKON IMMPaMUbl YHCET,
O61OMacChl U SHEPTUM); TUIIOTE3bI
(voanepBaTHoOit A.M. Omapuna,
nepBUYHOro OynpoHa JIx.




MIPaKTUKE

Xonneitaa, mukpochep C. dokca,
pubosuma T. Yek);

- chopmupoBaTH YMEHUs
pacKphIBaTh CO/ICpKAHUE
OCHOBOMOJIAraromx
OMOJIOTUYECKHUX TEOpHUil U
TUIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
SBOJIIOILIMOHHOM, TPOUCXOXKICHUE
YKU3HH U YEJIOBEKa; BJIaJICHUE
CHUCTEMO} 3HaHHMI 00 OCHOBHBIX
MEeTOJaX Hay4HOTO MO3HaHUs,
UCIIONIb3YEMBIX B OMOJIIOTUYECKUX
MCCJICIOBAHMSIX KUBBIX OOBEKTOB
¥ DKOCHCTEM (OMucaHue,
U3MEpEHUE, IPOBEACHUE
HaOJIIOZICHUH ); crioco0amMu
BBISIBJICHHSI U OTICHKHU
AQHTPOIIOTCHHBIX U3MEHEHH B
IPUPOJIE;

- chopmupoBaTh YMEHUs
pacKpbIBaTh OCHOBOIOJIAraloIUe
OMOJIOTHUYECKHE 3aKOHBI 1
3akoHomepHoctH (I'. Menpens, T.
Moprana, H.I. Basunosa, 3.
I'exkens, . Mronnepa, K. bapa),
TPaHUIIBI UX TIPUMEHUMOCTH K
KUBBIM CHCTEMAM;

- YMETb BBIJICIATH CYIIECTBEHHBIC
MPU3HAKHU: CTPOEHHUS BUPYCOB,
KJIETOK MPOKAPUOT U SYKAPHOT;
OJIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB,
BHJIOB, OMOT€OIIEHO30B,
9KOCHUCTEM U 6rochepsl;
CTPOEHHUSI OPTAHOB U CUCTEM
OpraHoOB PACTEHUM, )KUBOTHBIX,
YeJI0BEKa; MPOIIECCOB
KU3HEICSITEIIbHOCTH,
MPOTEKAIOIINUX B OPTaHU3MAX
pacTeHui, )KUBOTHBIX U YETIOBEKA,
OHMOJOTUYECKHX TPOIECCOB:
oOMeHa BelecTB (MeTabonu3m),
nH(}OpMaIIUY U TIPEeBpAIICHUS
SHEPTHH, OPOKEHUS,
aBTOTPOQHOTO U TeTeTPOHHOTO
TUIOB MUTaHUs, POTOCUHTE3A U
XE€MOCHHTE3a, MUT03a, MEH03a,
ramMeToreHesa, sMopuoreHesa,
MOCTAMOPHOHAIBHOTO Pa3BUTHSA,
Pa3MHOXXEHHUSI, UHAUBUAYAIbHOTO
pa3BHUTHS OpraHU3Ma




(oHTOTEHE32), B3aMMOICHCTBHS
T€HOB, TE€TEPO3UCA; ICHCTBHS
UCKYCCTBEHHOTO 000pa,
CTaOUIU3UPYIOIIETO, IBIKYIIETO
¥ pa3phIBAIOIIETO €CTECTBEHHOTO
0T0Opa; aIoNaTPUIECKOro 1
CHUMITaTPUYECKOTO
BHI000pa30BaHUS;, BIUSHUS
JBYDKYIIUX CHJT YBOJIIOIMH HA
reHO(OH/T TOMYJIALUY;
PUCTIOCOOICHHOCTH OPraHU3MOB
K cpenie oOuTaHusl, Yepe1OBaHUs
HaIpaBJICHUH SBOJIIOLINY;
KPYrOBOpPOTa BEIIECTB U MOTOKA
SHEPIHU B IKOCUCTEMAX;

- IPHOOPECTHU OIBIT IPUMEHEHHUS
OCHOBHBIX METOJIOB HAYYHOT'O
MIO3HAHUS, UCIIOJIB3YEMBIX B
OuosIoTu: HAOMIOICHHS U
OIIHCAHMSI XKUBBIX CUCTEM,
MIPOLIECCOB U SIBJICHUIA;
OpraHu3aIK U TPOBEICHHUSI
OMOJIOrMYECKOr0 IKCIIEPUMEHTA,
BBIJIBUYKCHUS TUIIOTE3, BBISBIISATH
3aBHCUMOCTH MEXKIY
UCCIIelyeMbIMH BETMUMHAMH,
OOBSICHATH TIOTy4EHHBIE
pe3ynbTaThl ¥ GOPMYINPOBATH
BBIBO/IBI C MCTIOJIb30BAHUEM
HAy4YHBIX IIOHATHI, TEOPUU U
3aKOHOB;

- chopMUpOBaTh YMEHUS
BBIJICNIATH CYIIECTBEHHBIE
IPU3HAKHU BUPYCOB, KJIETOK
MPOKAPHOT U DYKAPHOT;
OJTHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHIIOB, OMOT€O0IIEHO30B U
9KOCHUCTEM; OCOOEHHOCTH
MIPOIIECCOB OOMEHA BEIECTB U
MIpEeBpaIleHNs SHEPTHH B KIIETKE,
(oTocuHTe3a, MIACTUYECKOTO U
SHEPTEeTUYECKOr0 OOMEeHa,
XeMOCHHTE3a, MUTO03a, Meii03a,
OIIJIOJIOTBOPEHWSI, Pa3BUTHUS U
Pa3sMHOXKEHHUs, HHIUBHUyaJIbHOTO
pa3BUTHI OpraHU3Ma
(oHTOrEHE32), 6OPHOBI 3a
CYIIIECTBOBAHHE, €CTECTBEHHOTO
orbopa, BUI000pa3oBaHuUs,
MPHUCIIOCOOJICHHOCTH OPTaHNU3MOB
K cpesie OOUTaHusl, BIHUSIHUS




KOMITOHEHTOB SKOCHCTEM,
AHTPOTIOTEHHBIX U3MEHEHHI B
9KOCUCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U
IpEeBpaIIeHHs] SHEPTUU B
ouocdepe;

- chopmupoBaTH YMEHUs
MIPUMEHSITH ITOJTYYCHHBIC 3HAHUS
JUTS1 OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBICHUH, IS
OPUHSTUS MTPAKTHYECKUX
PELLIECHHUH B IOBCEAHEBHON KU3HU
C IIeNIbI0 0OecTeyeHus
0€30MaCHOCTH CBOETO 3/I0POBbS U
3JI0pPOBbS OKPYKAIOIIMX JTFOICH,
coOJroIeHust 3J0pOBOTO 00pa3a
YKU3HU, HOPM TPaMOTHOTO
MOBEJICHUS B OKPYXKaroUIeH
IIPUPOJHON cpelie; TOHUMaHue
HEOOXOJMMOCTH UCTIOIb30BaHUS
JOCTH>KEHUI COBPEMEHHOM
OHMOJIOTUH U OMOTEXHOJIOTHUNA I
paloOHaIbLHOIO
IPUPOJIONIONIB30BAHUS; YMEHUE
HCIOJIF30BaTh COOTBETCTBYIOIINE
apryMEeHThI, OMOJIOTHYECKYIO
TEXHOJIOTHIO ¥ CHMBOJIMKY JUISI
J0Ka3aTeNbCTBA POJICTBA
OpPTaHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII;
B3aMMOCBSI3U OPTAHU3MOB U
Cpenbl 00UTaHUS; eIUHCTBA
YeJI0BEYECKHUX pac;
HE0OXO0IMMOCTH 3/10pOBOTO
oOpas3a )KM3HH, COXPAaHEHUS
pa3zHooOpa3us BUAOB U
9KOCHUCTEM, KaK YCIIOBHS
COCYIIIECTBOBAHUS IPUPOIBI U
YeJI0BEYECTBa;

- chopmupoBaTH YMEHUS peliaTh
OMoJIOTHYeCKHUe 3a/1a4H,
COCTaBJISTh TEHOTHITHYECKUE
CXEMBI CKPEIUBAHUS IS Pa3HBIX
TUTIOB HACTIEIOBAaHUS IPU3HAKOB
y OPraHU3MOB, COCTaBJISATh CXEMBI
MepeHoca BEIIeCTB U DHEPTHH B
9KOCHCTEeMax (LIeTH MUTaHMUs,
MUIIEBBIC CETH ), BBISIBIIATH
MIPUYKUHHO-CJIEICTBEHHBIE CBSI3U
MEXTY UCCIEAYEMbIMH
OMOJIOrMYECKUMU 00bEKTaAMU,
MPOLIECCAMU | SIBIICHUSIMU;




JIeTIaTh BBIBOJIBI M IIPOTHO3HI HA
OCHOBaHUU TIOTYYCHHBIX
pe3yIbTaTOB;

- chopmupoBaTh YMEHUS
KPUTUYECKH OIECHUBATH
uHdOopMaIro OMOJIOTHIECKOTO
COJIEp>KaHUsl; BKIIFOYAIOITYIO
TICEBJIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB
(cpencTBa MaccoBoOi
uH(pOpMaINY, HAYYHO-
HOIYJISIPHBIC MaTEPHUAIIBI),
UHTEPIPETHPOBATH ITUICCKUE
aCIIeKThI COBPEMEHHBIX
HCCIICAOBAHUI B OMOJIOTHH,
MEIUIUHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh III00ATbHBIC
9KOJIOTMYECKUE MTPOOIIEMbI
COBPEMEHHOCTH, JOPMHUPOBATH 110
OTHOIICHHIO K HUM COOCTBEHHYIO
TIO3HIINIO, YMEHHE OIICHUBATh
ATHUYECKHE ACTICKTHI
COBPEMEHHBIX MCCIICIOBAaHUN B
00Jy1acTH OMOTEXHOJIOTHUHU U
TeHETUYECKUX TeXHOJIOTUI
(KIIOHUpPOBaHKE, HICKYCCTBEHHOE
OILIIOIOTBOPEHUE, HATIPABICHHOE
M3MCHECHHE TeHOMA M CO3/IaHue
TPAHCTEHHBIX OPTaHU3MOB);

- copMUpOBATH YMEHUS
C03/1aBaTh COOCTBEHHBIE
MMACEMEHHBIC U YCTHBIC
COOOIIIEHUS] HAa OCHOBE
Ouoaornueckor nHpopMaIuu U3
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh
MOHSATHBIN anmapar OMOJIOTHH;

- YMEHHE BBIJIBUTATH THIIOTE3HI,
MIPOBEPSTH UX
IKCIIEPUMEHTATLHBIMH
cpeacTBamMu, GOpMyITUpPYs LENb
WCCIIeIOBaHUS, aHATTM3UPOBATh
MOJIy4E€HHBIE PE3YNIbTATHI U
JIeJIaTh BBIBO/IBI,

- IPUHUMATh YYaCTHE B HAYYHO-
HCCIIeIOBATENIbCKON paboTe 1o
OHMOJIOTUH, SKOJIOTHH U
MEIUIIUHE, TPOBOIMMON Ha Oa3e
IIKOJIbHBIX HAYYHBIX OOIIECTB U
MyOJIMYHO TIPEACTABIST
MOJIy9E€HHBIC PE3YNIbTAThI HA
YUCHHUYECKUX KOH(PEPEHIHIX




pa3HOro YpOBHS;

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC CPE/ICTBA
MIOWCKa, aHAJIM3a U
UHTEPIpETAINN
uHpOpPMALIUHU U
UH(POPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 32144
npodecCHoHATBLHOM
JEeSITeIIbHOCTH

B o6sacTn nenHocTn
MO3HAHUS:

- chopmMupOBaHHOCTH
MHPOBO33PEHHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
0OIIEeCTBEHHO! MPAKTUKH,
OCHOBaHHOI'0 Ha JHaJlore
KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpLLIEHCTBOBaHUE
SI3BIKOBOM M UMTATENIbCKON
KYJIBTYpBI KaKk CpPeJCTBa
B3aMMO/ICHCTBUS MEXKTY
JFO/IBMU ¥ TTIO3HAHUS MUPA;

- OCO3HaHHE LIEHHOCTHU HAyYHOM
JesITeTbHOCTH, TOTOBHOCTh
OCYIIECTBISATH MPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JeSITeNIbHOCTh MHIUBUIYaTbHO
U B TPYIIIIE;

OBi1ajeHne YHHBePCAJIbHBIMH
yueOHBIMU
NMO3HABATEJILHBIMU
AefCTBUSIMU:

B) pabora ¢ uH(popMaueii;

- BJIJIETh HaBBIKAMH
MOJTy4eHUs] UHPOPMALIUH U3
VMCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENILHO OCYILECTBIIATh
MIOMCK, aHAJU3,
CHCTEMaTHU3alNIo U
HWHTEPIpETAINIO HHPOPMAIINH
pa3IMYHBIX BUIOB U GOPM
MIPECTAaBICHHUS;

- C03/1aBaTh TEKCTHI B
pa3nuYHbIX (hopMarTax ¢ yueTom
Ha3zHavYeHUs HHQOpMAIH U
LIEJIEBOM ayTUTOPUH, BBIOHpast
ONTUMAJIBHYIO (hOpMYy
NPEJCTaBICHUS U
BU3YyaJIN3aIiH,

- OLICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTh WHPOPMAIINH, €€
COOTBETCTBHE MTPABOBBIM U
MOpaJIbHO- STHUYECKUM
HOpMaM;

- HCIIOJIb30BATh CPE/ICTBA
MH(OPMAIIMOHHBIX

- chopmupoBaTH YMEHUs
KPUTHYECKU OIICHUBATD
nH(pOpMAIHIO OHOIOTHYECKOTO
CoJIepKaHusl, BKIIOYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS U3
Pa3TUYHbBIX UCTOYHUKOB
(cpencTBa MaccoBoi
uH(pOpMaluu, HAY4HO-
MOTYJISIPHBIE MaTePUAIIbI);
UHTEPIIPETUPOBATH STHUUECKHE
aCTIEKThI COBPEMEHHBIX
UCCIIEJIOBaHMI B OMOJIOTHH,
MeIuIuHe, OMOTEXHOIOTHH;

- UHTEPIPETUPOBATH ITHUUECKUE
aCTIEKTHI COBPEMEHHBIX
UCCIIEJIOBaHM B OMOJIOTHH,
MeIuIuHe, OMOTEXHOJIOTHUH;
paccMaTpuBaTh rI00aIbHbBIE
9KOJIOTMYECKUE MTPOOIIEMbI
COBpEMEHHOCTH, (POPMHUPOBATH 1O
OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UINI0, YMEHUE OLIEHUBATh
STHUYECKHE ACTIEKTHI
COBPEMEHHBIX MCCIIEIOBAHUN B
o0jacTu OMOTEXHOJIOTUH U
TeHETUYECKUX TEXHOJIOTHM
(KIIOHUpPOBaHKE, HICKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAIPaBIEHHOE
M3MEHEHHE TeHOMA U CO3/[aHne
TPAaHCT€HHBIX OPraHU3MOB);

- copMUpOBATH YMEHUS
co3/1aBaTh COOCTBEHHbIE
MMUCHMEHHBIE U YCTHBIC
COOOIIEHUs] HAa OCHOBE
Ouosiornyeckoil nHbopmManuu 13
HECKOJIbKUX NUCTOYHUKOB,
I'PaMOTHO UCIOJIb30BaTh
MOHATUMHBIN anmapaT OuoJIoruu




KOMMYHUKAITHOHHBIX
TEXHOJIOTUH B PELICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpTraHU3aIMOHHBIX 33144 C
co0uroiIeHreM TpeOOBaHMIHA
SPrOHOMHKH, TEXHUKU
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepekeHus1, IPaBOBBIX
Y 3THUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM
0e30IMacHOCTH;

- BJIJICTh HABBIKAMHU
pacro3HaBaHMs U 3aIIUATHI
nHpopManuu,
MH(POPMAIIMOHHOM
0€301aCHOCTH JIMYHOCTH,

OK 04. O¢ddexruBHO
B3aUMO/ICHICTBOBATh U
paboTarh B KOJUIEKTHBE
U KOMaHjie

- TOTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOATENIbHOCTU U
CaMOOIIPEIEIICHUIO;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIICI0BATEIBCKOM,
MPOEKTHON U COLMATBLHOU
NeSITENIbHOCTH;

OBJajieHHe YHUBEPCAIbHBIMU
KOMMYHUKATHUBHBIMU
AeCTBUAMU:

0) coBMeCTHasl 1esITeJIbHOCTh:
- IOHUMAaTh U UCMOJb30BaTh
MPEUMYIIIECTBA KOMaHHON U
WHIUBUAYAIBHON pabOTHI;

- IPUHUMATH LIEJIM COBMECTHOU
JeSATEIbHOCTH, OPTaHU30BBIBATh
Y KOOPJIMHUPOBATH JEHCTBUS
TI0 €€ JOCTHUIKEHHIO: COCTaBIISITh
IIJIaH JACUCTBUH, PACIIPENEIIATh
pOJIM C y4€TOM MHEHUI
Y4aCTHUKOB O0CYKIaTh
pe3yNbTaThl COBECTHOU pabOTHI;
- KOOpJAUHUPOBATh U
BBITIOJHATH pabOTy B YCIOBUAX
peanbHOr0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO
B3aUMOJCICTBUS;

- OCYIIECTBJIATH MO3UTUBHOE
CTPaTErMueCKOe MOBEJCHUE B
Pa3IUYHBIX CUTYAIHSX,
MPOSIBISATH TBOPUECTBO U
BOOOpakeHue, ObITh
WHULIMATUBHBIM

OBjaieHHe YHUBEPCAJIbHBIMU
peryJsiTUBHbIMH

- chopMuUpOBaATH YMEHUS
co3/1aBaTh COOCTBEHHbIE
NUCbMEHHBIC U YCTHBIC
COOOILIEHNs] HAa OCHOBE
O1O0JI0rN4ecKoi HHPOPMALIUHU U3
HECKOJIbKUX UCTOUYHUKOB,
IPaMOTHO UCTIOJIB30BaTh
NOHATHIHBIN anmapaT GM0JI0rHuH;
- YMETb BBIJIBUTATH TUTIOTE3bI,
IPOBEPATH X
9KCIEPUMEHTATHHBIMH
cpeacTBaMu, (GopMynupys 1eb
WCCIIeIOBAHMSI, aHATU3UPOBATh
HOJIy4EeHHBIE Pe3yIbTaThl U
JIeTIaTh BBIBOJIBI;

- IPUHUMATh y4acTHe B HAY4HO-
HCCIIEI0BATENLCKON paboTe 1o
OMOJIOTHH. SKOJIOTUU METULIMHE,
MIPOBOIMMOM Ha 6a3e IIKOJIBHBIX
Hay4YHBIX OOIIECTB U MyOJINYHO
MPECTABIATH MOJyYSHHbIE
pe3yabTaThl HA YYCHUIECKIX
KOH(EpEHIUIX pa3HOT0 YPOBHS;
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AeHCTBUAMU:

') IPUHATHE ce0s1 U APYTUX
JII0Nein:

- IPUHUMATh MOTHUBBI U
apryMeHThI IpYTUX JIIOAeH npu
aHaJIN3€ pe3yJbTaTOB
NesITeNbHOCTH;

- IPU3HABATh CBOE IIPaBO U
IIPaBO JPYTUX JIIOJEH Ha
OIINOKU;

- pa3BUBaTh CIIOCOOHOCTH
IIOHUMAaTh MUP C [TO3ULIUU
JPYyroro 4ejJoBeKa

OK 07. CopneiicTBOBaTh
COXPaHEHHUIO
OKpYKarolleu Cpeibl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUA 00
M3MEHEHUU KIIMMara,
TIPUHITHAITBI
OCPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTruBHO
JICCTBOBATH B
Ype3BbIYAHBIX
CUTYaITUSIX

B o6sacTH 3K0/10rMYECKOTO
BOCIIMTAHUS:

- chopMUpOBATH
3KOJIOTUYECKOU KYJIbTYpHI,
TMOHUMAHUE BIIUSHUS
COLIMAIbHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE
MPUPOIHON U COLUATIBHOMN
Cpeabl, 0CO3HAHUS III00aTHLHOTO
XapakTepa 3K0JIOTMYECKUX
pooem;

- INIAHUPOBAHUE U
OCYILIECTBJIEHUE JICUCTBUI B
OKpY>Karolllel cpelie Ha OCHOBE
3HaHUSA LEeNeN YCTOMYMBOTO
pa3BUTHSA YEIOBEYECTBA;
AKTUBHOE HENPUATHE ICHCTBHM,
MIPUHOCSIIMUX BPE
OKpY>Karolleu cpere;

- YMEHUE NNPOrHO3UPOBATH
HeOJ1aronpusiTHbIE
JKOJIOTUYECKUE TTOCIEACTBUS
MPEAIPUHUMAEMBIX JIEHCTBUMH,
NpeoTBpaIas ux;

- paclIMpEeHUE OMbITa
JIEATEIIbHOCTH YKOJIOTHYECKON
HaIpaBJIEHHOCTH;

- OBJIaJICHNE HABBIKAMH Y4eOHO-
HCCIIeI0BAaTEIbCKOM,
MPOEKTHOMN U COIMAIbHOM
JEATEIIbHOCTH

- BIIQJICTh CUCTEMOW 3HAHHIA 00
OCHOBHBIX METOJIaX HAy4YHOTO
MIO3HAHUS, UCITOJIb3YEMBIX B
OHMOJOTrMYECKHUX UCCIIECIOBAHUS
YKUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, U3MepeHue,
MpOBEICHNE HAOIIOICHUN );
croco6aMu BBIIETICHUS U OLEHKU
AHTPOTIOTEHHBIX H3MEHEHHH B
IPUPOJIE;

- YMETh BBISBIIATH
OTIUYUTETbHbIC TPU3HAKHU YKUBBIX
CHUCTEM, B TOM YHCJIE€ TpUOOB,
pacTeHUi, )KUBOTHBIX U YEIOBEKa,
MIPUCTIOCOOIEHHOCTh BUOB K
cpene oOuTaHusl, a0MOTUYECKUX U
OMOTHYECKUX KOMITIOHCHTOB
9KOCHUCTEM, B3aNMOCBSI3EH
OpraHU3MOB B COOOIIECTBAX,
AHTPOTIOTEHHBIX U3MEHEHH B
9KOCHCTEMaX CBOSH MECTHOCTH;

- YMETh BBIJIENATH CYIIECTBEHHBIE
MPU3HAKHA OMOJOTHYECKHUX
ITPOIIECCOB: OOMEHA BEIIECTB (
MeTaboIu3M), nHpOpMALUU U
TIPEBPAICHUS SHEPTHH,
OpOKeHMsI, aBTOTPOPHOTO U
reTepoTPOPHOrO TUIIOB ITUTAHUS,
(hoToCHMHTE3a M XEMOCHUHTE3A,
MUTO3a, MEH03a, TaMETOreHe3a,
IMOpHUOTeHesa,
MOCTAMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHHUS, UHANBUIYAILHOTO
pa3BHUTHS OpraHU3Ma
(oHTOTEHE3a), B3AaUMOJICUCTBHUS
TE€HOB, reTepo3nca; AeHCTBUI
HCKYCCTBEHHOTO 0TOOpA,
CTaOUITN3UPYIOLIETO, IBUXKYILETO
Y Pa3phIBAIONIETO €CTECTBEHHOTO
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00opa, aJIoNmaTpUIECKOTO 1
CHUMITaTPUYECKOTO
BUJI000pa30BaHusl; BIUSHUS
JBWDKYIIUX CHJT HBOJIIOIMH HA
reHo(OoH I MONYJISAIUY;
MPUCIIOCOOJICHHOCTH OPTaHU3MOB
K cpelie OOuTaHus, Yepe10BaHuUs
HaNpaBJIECHUN 3BOJIIOLUU;
KpYroBOpOTa BEIIECTB U MOTOKA
SHEPIUU B SKOCHUCTEMAX
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2. CTPYKTYPA U COAEPKAHUE JUCTIUITJIMHBI

2.1. O0beM qUCHUIIMHBI M BUAbI y4eOHO padoThI

O0BeM B yacax

dopma 00yueHus

Bua y4eOHoii padoThI

ry p Ounas OuHo-

3a04YHas

O0bem 00pa3oBaTeIbHOM NPOTrPaAMMBbI THCHUTINHBI 144 144
B T.4. B (hopMe NPaKTHYEeCKOH MOAT0TOBKH - -
BT. U.:
TEOpPETUYECKOE 00yIeHnE 60 26
MPaKTUYECKHUE 3aHATUS 70 26
CamocrosiTesibHas padoTa - 78
[IpomexyTouHAsI aTTECTALMA - IK3AMEH 14 14
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2.2. TemaTuyecKuii NJIAH U COJepP:KaHUE JUCHUNINHBI

2.2.1. TemaTuyeckuii IVIAaH U COJAepP:KaHHUe TUCHUILUIMHBI 110 OYHOH (popMe 00yUeHUs

HaumenoBanue Coaepsxanue yueOHOro Mmarepuasa (0CHOBHOe U NPo¢ecCHOHAIBHO- OG1eM 9ACOB ®opmupyembie
pa3/iesioB M TeM OPMEHTHPOBAHHOE), JIA00PATOPHBIE NPAKTHYECKHE 3aHATHS, IPUKJIAJIHOH MOAYJ/Ib KOMIIeTeHIIUH
1 2 3 4
Pa3nes 1. KileTka — cTPYKTYPHO-(YHKIIHOHAJIbHAS €IMHUIIA KHBOTO 38/20
Tema 1.1. Conep:kanue 2
Buosorns kak | 1. buonorus kak Hayka. CBsi3b OMOJIOTMH C APYTUMH HayKaMmu: OMOXHMMUS, OMo(du3HKa, 2
HayKa Ounonuka, reHoreorpadus u ap. Pons u Mecto Ouonoruu B GOpMUPOBAHUU COBPEMEHHOM
HAayyHOW KapTHHbl Mupa. 3HaueHue Ouojormueckux 3HaHuil. Hcropus Ouonorum. OK 02
3Ha4yeHue UTOJIOTUHU AJISl Pa3BUTHS OMOJIOTUU U TIO3HAHUS NPUPOABL. MeTOo bl IUTONIOTUH:
MHUKpOCKOTIHSA,  Xpomartorpadusi,  diekTpodope3,  METOA  MEYECHBIX  aTOMOB,
T depeHmanbHOe HEHTPU(YTUpOBaHHe, KYJIbTYpa KIETOK
Tema 1.2. Conep:xanue 2
Oo0masn 2. Ilpaktnyeckoe 3ansitue Ne 1: PasHooOpasue OuocucteMm. OpraHuzanus 2
XaPAKTEPUCTUK | OMOJIIOTMYECKUX CUCTEM. YPOBHU OpPraHM3allluyd OMOCHUCTEM: MOJIEKYISIPHO-TEHETHYECKHM,
a JKU3HHU OpPraHOMHO-KJIETOUHBIH, OpPraHU3MEHHBIH, MOMYJIALMOHHO-BUJIOBOM, HKOCHCTEMHBIH OK 02
(buoreonenotuueckuii), ouochepuprii. Hayku, uzydaromnipe OHOIIOTHYECKHE OOBEKTHI Ha
pasHBIX YPOBHSIX OpraHM3aluy >kU3HU. OOIIas XapakTepuCTHKa KU3HH, CBOMCTBA >KMBBIX
cucreM. [Iponieccel, mpoucxoasiye B OnocucTemMax
Tema 1.3. Conep:xanue 6
Buosornyeckn | 3.Xumuueckuii coctaB KieTkH. HeopraHwdeckue BEIIEeCTBa KIETKH, UX OHMOIIOTHYECKast 2
BasKHbIE posb. Opranuueckue BelecTBa KieTku. buonorndyeckue nomumepsl. benku. CtpykTypa u
XUMHYECKH GyHKIMM O0enKOBOI MOseKyIbl. DepMEHTHI, TPUHITUT UX JICHCTBHS. OK 01
COCANHEH U 4.YrneBoasl. buonornuecku Qynkuum yriaeBoaoB. Jlumuael. OOmmiA miaH CTpOEHUS. 2 OK 02
IMuapodunsHO-TUApOPOOHBIE cBoMcTBa. Kiaccudukanuss munuaoB. buonornueckue OK 04
¢ynkuun mununoB. AT®. Ctpoenne monekynsl AT®. buonornueckue pynkunun ATD
5. IIpakTuyeckoe 3anaTue Ne 2: Ponp OenkoB, YIJIEBOAOB U KMPOB B OpPraHHU3ME 2
4yejoBeKa. BUTaMuHBI M OHOJNOTMYECKM AaKTHBHBIE JOOABKM, WX 3HAUEHHUE B >KU3HU
opraHu3Ma 4enoBeka. ['mmo- m aBUTaMHHO3bl MX mnociuencTBus. IlpencraBieHne yCTHBIX
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COO6HI€HHﬁ C HpGSCHTaHHeﬁ, IIOAT OTOBJICHHBIX 110 IICPCUHIO HCTOYHHKOB,
PCKOMCHAOBAHHBIX ITPCIIOJaBaTCIICM

Tema 1.4.
CrpykrypHo-
GyHKUMOHANIBH
asi
opraHu3anus
KJIETOK

Conep:kanue

6.Knerounass teopust (T. IIBann, M. Hlneiinen, P. Bupxo). OCHOBHbIE NOJOXKECHHUS
COBPEMEHHOM KJIETOYHOH Teopuu. THIIBI KJIETOK: 3yKapuOTHYECKas U INPOKapUOTHYECKasl.
CpaBHHTENbHAS XapaKTEPUCTHKA KJIETOK DYKapUOT (PacTUTENbHOU, )KUBOTHOM, TPUOHON).
Crpoenue mnpokapuoTHyeckol KiaeTkH. OCOOEHHOCTH CTpOEHus TreTepoTpodHoil u
aBTOTPOGHONW MPOKAPUOTHYECKHX KiIeTOK.  CTpoeHue Iia3MaTHUecKo MeMOpaHsbI.
TpaHcnopT BellecTB uepe3 IUIa3MAaTHYECKyl0 MeMOpaHy: IAacCUBHBIM W aKTHBHBII.
DHJIONKTO3: TUHONUTO3, (aromuro3. Dk3omuto3. OO0NOYKA WM KJIETOYHAs CTCHKA.
CrpykTypa 1 (yHKIIMH KJIETOYHOM CTEHKH pacTeHHil, rpuboB

7.Huroruaszma.  Llurozons. LluTockener. OnpHomMeMOpaHHBIE OpraHOWABI  KJIETKU:
sHpomazMatrueckas cetb (OI1C), annapaT ['o1b/kH, JIM30COMBI, IEPOKCUCOMBI, BaKyOJIH
pacTuTeNbHBIX KiIeToK. CTpoeHHe W (YHKIHWH OJHOMEMOpPAHHBIX OPTraHOWIOB KIIETKH.
Knerounsnii cok. Typorop. [lomyaBTOHOMHBIE OpraHoWAbl KIETKH: MHUTOXOHIPUH,
IUTACTU/IBL:  XJIOPOILIACThI, XPOMOIUIACTHI, JEMKOMJIACThl, UX CTPOE€HHE U (YHKIUH.
SAnepublit anmapar KJIETKH, CTpOEHUE u (GyHKIMH.
HemeMOpanHble OpraHouabl KIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBINH LEHTP.
OpraHousbl JABWKEHMS: PECHUYKM U KryTUKH. CTpoeHHe M (PYHKIMM HEeMEMOpaHHBIX
OpraHoOna0B KJIICTKU

8. IlpakTuyeckoe 3anaTue Ne 3: JlaGopaTtopHas paborta "CtpoeHue KIETKH (pacTeHMs,
KUBOTHBIC, TPUOBI) W KJIETOYHBIC BKIIIOYCHHS (KpaxMas, KapOTHHOHWIBI, XJIOPOTUIACTEHI,
xpomorutactsl)” [IproOpereHne ombiTa MPUMEHEHHUsS TEXHUKH MUKPOCKOMHMPOBAHUS MPU
BBINIOJIHEHUH J1abopaTtopHbIX pabotr. IloaroroBka MukpompemnaparoB, HaOIIOAEHHE C
MOMOIIIBI0O MUKPOCKOTMA, BBISIBIIEHUE PpA3IMYHBIX MEXAY H3y4aeMbIMH OOBEKTaMH,
WHTEpHpeTanys HaOJIr0IaeMbIX SBICHHA, (OPMYITHPOBAHUE BHIBOJIOB

9. MpakTnyeckoe 3ansitue Ne 4: JlaGoparopHas pabota "IIpoHHIIAEMOCTH MEMOpaHBI
(urazmonus,  aerazmonui)”  I[lpmoOpereHuwe  ombiTa  MPUMEHEHUS  TEXHUKH
MHUKPOCKONIMPOBAaHUS ~ TpU  BBINOJHEHHMM  JabopaTopHbix  pabor.  Iloaroroka
MUKpOIIpEnaparoB, HA0JI0/IeHHE ¢ TIOMOIIbI0 MUKPOCKOTA, BBISIBICHUE Pa3IUYUi MEXIy
U3y4yaeMbIMH OOBEKTaMH, WHTEepHpeTalus HaOMI0aeMbIX sBIEHUH, (popMynupoBaHue
BBIBOJIOB

OK 01
OK 02
OK 04
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Tema 1.5. Conep:kanue
CrpykrypHo- 10.Ctpoenne  xpomocoM. XpOMOCOMHBIH  HaOOp  KJIETOK, TI'OMOJIOTHYHBIE U
(pYHKIHMOHAJILH | HETOMOJIOTMYHBIE XPOMOCOMBI, TaIlJIOWJIHBIM M AUIUIONIHBIN Habop. HykienHoBbie
ble (hakTOopbI kuciotel. JIHK u  PHK. Crpoenue HyKJIEHMHOBBIX  KHCIOT. HyKI€OTHIBI. OK 01
HacJeacTBeHHO | KoMmrmieMeHnTapHbie a3otucthle ocHoBaHus. I[IpaBuno Yapradda. Crpykrypa JHK — OK 02
CTH IBOMHAs cnupanb. MecTtoHaxoxaenne u Owonormdeckne ¢ynkmun JIHK. JIHK-
skcneprusa. Bunel PHK. @ynknuu PHK B kitetke
11. IlpakTuyeckoe 3ansitue Ne 5: Penienue 3a7au Ha onpeziesieHue MociIeJ0BaTeIbHOCTH
HYKJIEOTHJIOB
Tema 1.6. Conep:xanue
IIpoueccnl 12 Matpuunsnii cunte3 JJHK — perumkanus. [Npuanumer perumkannun JJHK. Mexanusm
MATPUYHOI'O peruukanuu JAHK. Pemmukanus JHK (mopennexatuBHas, nocrtperviekaTuBHasi). Peakuus
CHHTE3a MaTpUYHOrO CHHTe3a. [IpMHIMII KOMIIJIEMEHTApHOCTU B PEAKUUAX MATPUYHOIO CUHTE3A. OK 01
JHK u rensl. ['enetnyeckunii koa, ero cocrasa. TpaHckpunuus — MmaTpuusbii cuare3 PHK. OK 02
Tpancnsaus u e€ sranel. YcnoBus 6mocuntesa Oenka. Crpoenue 1-PHK u komupoBanue
aMUHOKHCIIOT. Posib pnbocom B OnocuHTe3€e Oenka
13. MpaxTnyeckoe 3anaTue Ne 6:Pemenue 3aqau Ha onpeeNeHUE MOCIEA0BATEILHOCTH
AMHHOKHUCIIOT B MOJIEKyJIe OenKa.
Tema 1.7. Conep:xanue
Hexnerounsie | 14.Bupycy — HeksieTOUHbIE ()OPMBI KU3HU U O0IUTraTHBIE Mapa3uTbl. CTPOEHUE NPOCTHIX U
(opMBI JKM3HHM | CIIOKHBIX BUPYCOB, peTpoBUpYCOB, OakTepuodaros. XKusnennsiii nukin JJHK-conepxamumii
Bupyc, PHK-conepxamux Bupyco, 6akrepuodaros. BUY, renatur yenoseka. bakrepuu. OK 02
OO6mias xapakrepuctuka. [loHsTHE ITAMM. OK 04
15. IlpakTnyeckoe 3ansaTHe Ne 7:BupycHble u OakrepuanbHble 3a0oieBaHus. OOmue
NPUHLIMIIBL  MCTIOJB30BaHMUSI  JIEKAPCTBEHHBIX BemecTB. (OCOOEHHOCTH TNPUMEHEHHS
aHTHUOMOTHKOB. [IpencTaBneHne yCTHBIX COOOIIEHUH C Mpe3eHTaluei, MoAroTOBJICHHbIX MO
NEPEYHIO HCTOYHUKOB, PEKOMEHIOBaHHBIX IPENOIaBaTeIeM
Tema 1.8. Conep:xanue OK 02
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Oomen
BelIeCTB U
npeBpaiieHue
JHEPrum B
KJIeTKe

16.AccuMunsus ¥ JUCHUIUIMHA — JBE CTOPOHBI MeTabosu3ma. Tunbl oOMeHa BeEIlecTB:
aBTOTPOGHBIH M  reTepoTpodHBIA, a’dpoOHBII M aHA’pOOHBIH. DHEpPreTuvecKoe
obecrieuenue kieTku: npeBpaimieHne AT® B oOMmeHHBIX mporeccax. dDepMeHTaTUBHBINA
XapakTep peakluil KIeTOYHOTO MeTaboIn3Ma

17. llpakTnyeckoe 3anaTHe Ne 8: [lepBUUHBII CHUHTE3 OPraHUYECKUX BELIECTB B KIIETKE.
[Tnactuueckuii ooMeH. PotocuHTe3. XEMOCHHTE3. AHA3POOHBI YHEPreTUYECKUH OOMEH.
AnHas’poOHbIe OpraHu3Mbl. bpokeHue, aBTOTPOQHBIH W TETEpOTPO(HBIA THIT THUTAHUS.
AHa3po0OHBIE MUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJIOTMHU. DTambl YHEPreTHUYECKOro
oOMeHa. ['mukonu3. buonornyeckoe okuciaeHue, UM KIETOYHOE ApIXxaHue. M3yunts u n1ath
CPaBHUTEJIbHYIO XapaKTEePUCTUKY MJIACTUYECKOI'0 U SHEPreTUYECKOro oOMeHa

Tema 1.9.
Ku3neHHbIH
IUKJ KJIEeTKH.
Mmurto3. Meiio3

Conep:xanue

18. IIpakTnueckoe 3ansitue Ne 9:KieTouHblil UK, €10 MepUObI U perynsuus. [lepuoas
uaTepdazer ux ocobenHoctu. JuddepeHnmanus KIETKM M apecT KISTOYHOrO IHKIIA.
Henenne knetkn — muto3. CTaguu MUTO3a U MpoHUcXojsaume mpouecchl. Kapuoknnes u
UTOKUHE3. bronornyeckoe 3HaueHHe MUTO3a. Melo3 — penyKIIMOHHOE JIEJICHUE KIIETKH.
Cragun Mmerosza. Melio3 — OCHOBa NOJIOBOTO pa3MHOeHHs. [loBeneHne XpomMocoMm B
meroze. Kpoccunrosep. buonormueckuit cmpicn meiniosa. O¢dektsl Meiioza. Meiio3z B
JKU3HEHHOM LIUKJIE OPTaHU3MOB. M3yunTh U AaTh CPAaBHUTEIBHYIO XapaKTEPUCTUKY MeH03a
Y MUTO34.

19. TMpaxrtuuyeckoe 3ansitue N¢ 10:Pemenne TecTOBBIX 3agaHMii No TeMme:
«MonekynsipHbl YPOBEHb OPraHU3aALHH JKUBOTO)

OK 02
OK 04

Pa3ned 2. Ctpoenue u GyHKIMHM OPraHu3Ma

46/26

Tema 2.1.
Crtpoenue
opranu3ma

Conep:xanue

20.0gHOKNeTOUHble  OopraHu3Mbl.  KosjoHuanpHble  OpraHu3Mbl.  MHOTOKJIETOYHBIE
OpraHu3Mbl. B3anmMocBsa3b 4acTell MHOTOKJIETOYHOro opraHmsma. @yHknusa. Oprasel U
CUCTEMBI OpraHoB. ArmnmapaTsl OpraHoB. ['omeocTa3z opraHu3Ma U €ro MOJJAEpKAHHUE B
ITPOLIECCE JKU3HEIEATENbHOCTH

IpakTuyeckue 3ansaTus:Ne 11 Ne 12

21.(DYHKI_II/IOH8.J'ILH8.}I CUCTCMaA OPraHOB. Tkanu paCTCHHﬁ. TkaHU XKMBOTHBIX U YeJIOBEKa.

OK 02
OK 04
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OpFaHH paCTCHHﬁ. OpFaHBI U CUCTEMBI OPraHOB KMBOTHBIX W YCJIOBCKA. 3HaueHME OIIOPHI,
ABWIKCHUSA, TUTAHUWA, JAbIXaHUA, TPAHCIIOpTa BCIICCTB, BLIACJICHUA, 3alIUTHI. 3HadecHuE
IMPOSABJICHUA Pa3aApPaXXUMOCTH U PETyJISINUN

22.Teopust KJIOHAJIBbHO-CENIEKTUBHOTO uMMyHuTeTa II. Dpmuxa, WM. Meunukosa.
NudexnuonHsle 3aboneBaHus M dSnuaeMus. Baxueillime snuaeMud B UCTOPUHU
yejoBedecTBAa. BakmuHanms Kak  npoduiakTuka  MH(QEKUMOHHBIX — 3a00JIEeBaHUIA.
[IpencraBieHne yCTHBIX COOOLIECHMM C Npe3eHTauuei, MOJrOTOBICHHBIX IO IEpPEYHI0
MCTOYHHUKOB, PEKOMEH/IOBaHHBIX ITPETIOIaBaTEIIEM

Tema 2.2 Conep:xanue
®opmbl IIpakTHueckoe 3ansaTHe: Ne 13 OK 02
pasmMHO:KeHHs1 | 23.DopMbl  pa3MHOXKEHHsI OpraHu3MoB. becrmonoe u monoBoe pa3MHOXKeHHE. Buibl
OpraHu3mMoB 0ecrooro pa3MHOXKEHHUS: POCTOE JEJIEHUE HaABOE, IOUKOBAHUE, PA3MHOKEHUE CIIOpaMH,
BEreTaTMBHOE pa3MHOXKEHHE, parMeHTalusl, K1oHupoBaHue. [lonoBoe pa3MHOKEHHE.
Tema 2.3. Conep:kanue
OnTorenes 24 T'amerorene3 y xHuBOTHBIX. CriepmaTorene3 u oorene3. CTpOeHHE IIOJIOBBIX KIIETOK.
KMBOTHBIX H Omio10TBOpEeHNE M SMOpPUOHANIBHOE pa3BUTHE KUBOTHBIX. IlapTeHorene3. DmOpHoreHes
yeJioBeKa (Ha mpumepe saHueTHuKa). Ctaauu aMOpUOreHesa.
IIpakTnyeckoe 3anaTne: Ne 14 OK 02
25.Poct m pasButHe XHMBOTHBIX. llocToMOpuonanbHbIl mepuon. IIpsmoe m Hempsimoe OK 04
pasBuTHe. Pa3Butne ¢ mMeramop(o30M y OECHO3BOHOYHBIX U IMO3BOHOYHBIX >KHBOTHBIX.
Cragun nocTaMOpHOHAIBHOTO Pa3BUTHUS Y KMBOTHBIX M yesoBeka. [lepuonbl oHTOreHesa
4esioBeKa. buonmornyeckoe crapeHne U cMepTh. [ epoHToIorNs.
Tema 2.4. Conep:xanue
OnTorenes IIpakTnyeckoe 3ansaTue: Ne 15 OK 02
pacreHui 26.'amerodur u crnopodput. PazmMHOXKEeHHE M pa3BUTHE Bojaopocieil. PasmHoxeHue u OK 04
pa3BUTHE CIOPOBBIX PACTEHMI. Pa3MHOXXEHHE M pa3BUTHE CEMEHHBIX pacTeHui. Pocr.
ITepuosel oHTOreHe3a pactenuil. [IpencraBneHne oTYETOB B BUJIE CXEM U TaOJIHIL.
Tema 2.5. Conep:xanue
OcHoBHbBIE 27.I'eHeTka KaK HayKa O HACJIEICTBEHHOCTH W WM3MEHUYMBOCTH OpraHu3MoB. OCHOBHBIE OK 02
MOHATHUA TEHETHYEeCKUEe TOHATHS W CcuMBOJIBI. ['eH. T'eHorun. @eHoTHI. AJUIEIbHBIE TEHBI.
TeHEeTHKH ATbTEpHAaTUBHbIE NPU3HAKU. JIOMUHAHTHBIM M PELIECCUBHBIN Npu3Haku. ['omo3urora u
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TeTCPO3UrorTa. Ywucras JIMHHAA. FI/I6pI/I,I[BI. OCHOBHBIE MCTOABI I'CHCTHUKU:
FHGPHI[OHOFH‘ICCKﬂﬁ, UTOJIOTNYCCKUEC, MOJICKYJIAPHO-T'CHCTHYCCKUC

Tema 2.6. Conep:xxaHue 4
3akoHomepHOC | 28.3akoHOMEepHOCTH 00Opa3oBaHusi Tamer. 3akoHsl [. Menngens: MonorubpunHoe
TH ckpemuBanue. [IpaBuino noMuUHUpOBaHUS. 3aKOH €AMHOOOpa3usi IMEPBOTO MOKOJEHUS.
HACJIeI0BaHUsl | 3aKOH  paclieIUIeHHss Tpu3HAKoB.  L[uTonmormveckue  OCHOBHI ~ MOHOTHOPHIHOTO 9
CKpeluBaHus. [ Umore3a 4UCTOTHI TaMeT. AHanu3upylomee ckpemubanue. Jurudpuanoe OK 02
CKpelIMBaHME. 3aKOH HE3aBUCHMOIO HacieloBaHus mpu3HakoB. [loaurubpumnoe OK 04
HACJIEJOBAaHHE U €r0 3aKOHOMEPHOCTH
IIpakTnyeckoe 3ansaTHe: Ne 16 2
29.PemieHre 3a7ad Ha ONpEJEICHHE BEPOATHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB TIPU MOHO, U ITOJIMTHOPUIHOM U aHATM3UPYIOIIEM CKPEIIUBAHUH, COCTABIICHUE 2
TeHOTUITMYECKUX CXEM CKpEelIMBaHUS
Tema 2.7. Conep:kanue 4
B3auMoOeHCTB 30 Tepornm kak menocTHAs cucTeMa. MHOKECTBCHHOE JCHCTBHE TCHOB. ITneiforponus.
HE reHOB MHOXECTBEHHBIH ailenu3M. B3auMozeiicTBie alleNbHBIX TeHOB. KOoJOMHHHpOBaHHE. 2 OK 01
BzanmopeiictBue HeauienbHbIX reHoB. KommnemenTapaocts. Dnucras. [Tonumepust OK 02
IIpakTHyeckoe 3ansaTHe: Ne 17 2
31.Pemenne 3amad Ha OIpeAeleHHEe BEPOSTHOCTH BO3HMKHOBEHUS HACIIEICTBEHHBIX
MPU3HAKOB TIPU PA3TMYHBIX THIAX B3aMMOJCHCTBHS T'€HOB, COCTABIICHUE TCHOTHITHYECKUX 2
CXEM CKpelIBaHUs
Tema 2.8. Coaep:xanue 4
crenuaJIbHoe 32.3akonbl T. Moprana. CuenjeHHOe HaclelIOBaHWE TEHOB, HApPYIICHHUE CIICTUICHUS.
HacJIieA0BaHHe | XpOMOCOMHAsi TEOpHUs HACJIEICTBEHHOCTU. [ EHEeTHYeCKoe KapTHUPOBAHHE XPOMOCOM. 2
NPHU3HAKOB Vcnonp30BaHre KPOCCUHTOBEPA JIJIsl COCTABIICHHS TEHETHYECKHUX KapT XPOMOCOM OK 01
IIpakTuyeckoe 3ansaTue: Ne 18 2 OK 02
33.Pemenne 3ama4 Ha OINpeNeieHHE BEPOSTHOCTH BO3HMKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB TMPU CIEIUICHHOM HACJICIOBAaHUM, COCTaBJICHHE TEHOTHITMYECKHX CXEM 2
CKpEIIMBaHUS
Tema 2.9. Conep:xanue 4 OK 01
I'eneruka mosa | 34.XpoMOCOMHBI MEXaHU3M OIpeNeleHus] Tojia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI. 2 OK 02
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['omorameTHBI U reTeporaMeTHbI moj. ['eHeTHdeckas CTPYKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CIEMJIEHHBIX C I10JI0M

IIpakTnyeckoe 3ansaTue: Ne 19

35.Pemmenne 3amad4 Ha OMNpPENEICHHE BEPOSTHOCTH BO3HHKHOBEHHS HACIICICTBEHHBIX
MPU3HAKOB, CLICTJICHHBIX C MTOJIOM, COCTABJIEHNE TeHOTHUIIMUECKUX CXEM CKpelMBaHuUs

Tema 2.10.
T'enernka
YyeJI0BeKa

Conep:xanue

36.Kapuotun denmoBeka. MeToabl HU3yYeHUsT TEHETHKU YEJIOBEKa: TIeHealOrMuecKui,
OJIN3HEIIOBBIM, IMTOTCHETUYCCKUH, OMOXMMHYECKUH, MOMYISIIIHOHHO CTATUCTUYCCKUI.
HacnencrBennbie 3a00jeBaHMs 4YelOBEeKa. [ @HHBIE M XPOMOCOMHBIC OOJIE3HU YeEJIOBEKA.
bone3nu ¢ HacneCTBEHHON MPEAPACIIONOKEHHOCTHI0. 3HAYCHUE MEAUIIMHCKON TeHETUKH B
MPEAOTBPAICHUH U JICUCHUH I'€HETHYCCKUX 3a00JICBaHUI YeIOBEKa

IIpakTnyeckoe 3ansaTue: Ne 20

37.PemeHne 3ama4 Ha OMNPENCICHHE BEPOSTHOCTH BO3HHKHOBCHHS HACIICICTBEHHBIX
MIPU3HAKOB, UCIIONb3YSl METOJbl T€HETUKH YEJIOBEKA, COCTABICHUE M'€HOTHUIIMYECKUX CXEM
ckpemmBanus. [IpencraBieHne YCTHBIX COOOIIEHUH C MpEe3eHTAIMell O HACIEICTBEHHBIX
3a00JIeBaHUSIX YETIOBEKA

OK 01
OK 02

Tema 2.11.
3akoHOMepHOC
™
U3MEHYMBOCTH

Conep:xanue

38.B3aumoeiicTBue reHoTHNa U cpenbl npu (GopMupoBaHuM (eHoTtuna. M3meHunBOCTh
IIPU3HAKOB.

KauecTBeHHBIE M KOJMYECTBEHHBIE NpPHU3HAKW. BHUIBI M3MEHUMBOCTU: HACIEACTBEHHAs U
HEHACJIeJICTBEHHAsl. 3aKOH TOMOJIOTMYECKHX PAJOB B HACJIEACTBEHHOW H3MEHYMBOCTHU
(H.H1. BaBunoB). Moaudukannonsas, win GpeHoTunuyeckas U3MEHYMBOCTb. Poib cpesbl B
Mou(puKaMoHHON u3MeHunBocTH. HopMma peaknuu npusHaka. BapuanvoHHBIM psg u
BapHUallMOHHAs  KpuBas.  XapakTepUCTHKAa  MOJM(UKALMOHHOW  HM3MEHUYUBOCTH.
HacnenctBenHnasi, uiam reHoTunuyeckass U3MeHYUBOCTh. KoMOuHATHBHAs M3MEHYHUBOCTD.
MyranuonHass HM3MEHYMBOCTb. BHIbI MyTauMii: T€HHBIE, XPOMOCOMHBIE, TE€HOMHBIE.
IIpn4urHBI BOSHUKHOBEHMSI MyTallUH

IIpakTnyeckue 3ansarusi: Ne 21 Ne 22

39. Anaim3 GeHOTHITMYECKOW N3MEHIHBOCTH. Mo uKanoHHas, WJIM HeHACIICICTBEHHAS,
U3MEHUYHMBOCTH

40.Pemenne 3ama4 Ha OIpeNeNIeHHE THIIA MYTallMd TPH Tiepeiade HacieICTBEHHBIX
IIPU3HAKOB, COCTABJIEHUE FEHOTUIIMYECKUX CXEM CKPEIIMBAHNS

OK 01
OK 02
OK 04
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Tema 2.12. Conep:xxaHue 4

Cenexkumnst 41.Cenexiusi Kak Hayka. MeTOJbI CEeNeKIMOHHOW paboThl. ['eTepo3uc W ero MpUYHHEIL.

OpPraHM3MoB HckyccTBeHHBI OTOOp: MAacCOBBIH M WHAWMBUAYAJIbHBIA. OTalbl KOMOMHAIMOHHOMN
CEJICKIIUH. Copr, nopo/ia, mTamMm 2 OK 01
AJNTOpUTMBI  pElIeHHE 3aJady Ha  ONpEACIICHHE  BO3MOXHOTO  BO3HUKHOBEHMS OK 02
HACJICJCTBEHHBIX IMPU3HAKOB IO CEJIEKI[MH, COCTABJICHUE T'E€HOTHUIMYECKUX CXEM
CKpEIIMBaHUS
IIpakTnyeckoe 3ansaTHe: Ne 23 2
42 PerieHue TECTOBBIX 3a/1aHuil o Teme: «CTpoeHue u GyHKIIMN OpraHu3Ma» 2

Paznen 3. Teopusi 3BoJIIOIHH 18/8

Tema 3.1. Conep:xanue 2

Hcropus 43.I1epBble PBOIOLMOHHBIE KOHIEMIHU. | pagyanucTudyeckas 3BOJTIOIMOHHAS KOHIEHIIUS

3poionMoHHor | XK.b. Jlamapka. [IBwxkymme cuibl d3Boimonuu. KpeaunoHnumsm wu  TpanchopMH3M.

0 yueHHs Cucrematuka K. Jlunnes u e€ 3HaueHwe i1 (GOPMUPOBAHUA UICH SBOIIOIUHU OK 02
[IpeanocbuIkM BO3HUKHOBEHHS JapBHHU3MA. DBOJIONMS BHIOB B mpupojge. boprba 3a 2 OK 04
cymecTBoBanue. EctecTBeHHBIM 0TOOp. [luBepreHIus MpU3HAKOB M BUIA000pa3OBaHUE.

OcHoBHbIE TOJIOKEHUS cuHTeTndeckoi Teopun sBosonnu (CTI). Ponb 3BoIIOIIMOHHON
Teopuu B (HOPMUPOBAHUN HAYYHOU KApTUHBI MUPA

Tema 3.2. Conep:xanue 2

MuxposBoawn | 44 MUKpOdIBONIOLMS U MaKpOdBOJIOLHMSA Kak dTambl ABOJIOIHOHHOTO  TMpoIlecca.

uf ['eHeTndeckue OCHOBBI HJBOJIONMH. MyTanmuu W KOMOWHAIIMM KakK DJIEMEHTapHBIN
SBOJIIOLMOHHBIN MaTepuan. I[lonmynsuus Kak »5SJ€MEHTapHas €IWHULA SBOJIOLHU
JBuxymue cuibl ((akTopbl) SBOMIOUMHU. MYyTalMOHHBIM Tponecc M KOMOMHATHBHAs OK 02
W3MEHYUBOCTh. Murpanus. M3onsius nmonymisiuii: reorpaduyeckas (IpoCTpaHCTBEHHAs), 2
Oouonornueckasi (penponyktuBHas). EcrecTBeHHBIE 0TOOp - HampaBisitouuid  GakTop
sBomonnu. boprba 3a cyiiecTBOBaHME KaK MEXaHU3M JEHCTBHUS €CTECTBEHHOTO OTOOpa B
nomymsiuusix. Bupg u ero kputepuu (mpusHaku). BupmooOGpasoBaHue Kak pe3yibTaT
MHUKPO3BOJIIOIUHU

Tema 3.3. Conep:xanue 2

MakposBoamwon | 45.MakposBomtouusa. @PopMbl U OCHOBHBbIE HampaBieHHs Makpodssomonuu (A.H. 2 OK 02

ust CeseprioB). [lytu noctmkeHus OHOIOTHYECKOTO mporpecca: apoMopdo3, HANoaAanTaIms,
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oOmras aereHepanys. MeToibl H3ydeHUSI MaKPOIBOIIOIUH. 3aKOH 3apOJIbIIIEBOTO CXOACTBA
(Bakon K. bopa). buorenernueckuit 3akoH (D. I'ekkens, ®. Miriomrep). OOmue
3aKOHOMEPHOCTH (ITpaBHJIa) SBOJIFOIIUN

Tema 3.4.
Bo3HuKHOBEHH
€ ¥ pa3BUTHE
JKH3HH Ha
3emie

Conep:xanue

IpakTnyeckoe 3ansaTue: Ne 24

46. CemunHap. ['mmoTe3sl W TeOpuHM BO3HMKHOBEHMS XH3HH Ha 3emJjie: KpEalnoOHH3M,
CaMOIPOM3BOJIbHOE (CIIOHTAaHHOE) 3apOKJCHME, CTAllMOHAPHOE COCTOSIHME, MaHCIEPMMS,
01onoa3.

47 Hauano opranudeckoid »HBosmouuu. IlosiBieHne meEpBBIX KIETOK.  DBOJIIOLUS
Merabonau3mMa.  OBOJIOLMS  MEpBbIX  KiIEeTOK.  IIpokapuoTbl M 3yKapuOTHI.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX LAPCTB
3yKkapuoT. OCHOBHBIE YEPThI SBOJIIOIIMH PACTUTEIBLHOT0 MUpa. OCHOBHBIE YEPThI 3BOIIOLUU
KMBOTHOI'O MHpa

IpakTnyeckoe 3ansiTue: Ne 25

48.IlpencTaBieHHe YCTHOTO COOOMICHWS H JIGHTHI BpPEMEHU 110 OCHOBHBIM JTamam
BO3HUKHOBEHHUSI M Pa3BUTHUS JKMBOTHOTO M PACTUTEIIBHOIO MHUPA, MOJATOTOBIEHHBIX IO
MEPCUHIO UCTOYHUKOB, pPCKOMCHAOBAHHBIX IMPEIIOJaBaTCIIEM

OK 02
OK 04

Tema 3.5.
IMpoucxoxnenn
€ YeJI0BeKa -
aHTpPoONOreHe3

Conep:xanue

49. AaTponoyiorus - Hayka o genoBeke. CHCTEeMAaTHYECKOE IMOIOKEeHHE YesioBeka. CXO/ICTBO
4eJI0BeKa C )KMBOTHBIMHU. OTINYMS YelIOBEKa OT *KMBOTHBIX. [IpAMOX0XkKIeHNE U KOMIUIEKC
CBSI3aHHBIX C HAM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOI CHTHAJIEHOW CHCTEMBI.
CooTHolleHne OMOJOTMYECKMX M COLMAIbHBIX (PaKTOpOB B aHTpornoreHese OCHOBHBIE
CTau¥ aHTpOIIOTeHe3a. J[pHOMUTEKH - MPENKH YeIOBEKa M YeIOBEKOOOPa3HBIX 00E3bsH.
[IpoToanTpon - mpenIIecCTBEHHUK YeJIOBEeKa. ApPXaHTPON - JPEBHEUIIMHA YeJIOBEK.
[TanmeoanTpon - ApeBHUN YenoBeK. HeoaHTpon - 4eIOBEK COBPEMEHHOIO THUIA. DBOJIOLUS
COBpPEMEHHOro yesioBeka. UenoBeueckue pacbl. OCHOBHbBIE OOJBIINE PACHL: €BPOINCOUIHAS
(eBpasmiickasi), HErpo aBCTpajioMjiHas (dKBATOpUATIbHAs), MOHTOJOWUJHAS (a3uaTCKO
aMepuKaHCKas). BpemMs u MecTo BO3HUKHOBEHHS 4eJIOBEYECKHX pac. EauHCTBO
YeJIOBEYECKUX pac

IIpakTnyeckue 3ansaTus: Ne 26 Ne 27

OK 02
OK 04
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50.Bpemst u myTu pacceiieHus 4eioBeka Mo IuiaHere. [IpucnocobieHHOCTh YenoBeKa K
pa3HbIM YCIIOBUSIM CpElBl.
Bnusnue reorpaduueckoit cpensl Ha Mopdonoruro U (QUIMOJIOTHIO  UYelIoBeKa
3ammTa JIEHT BpPEMEHM M MEHTAJBHBIX KapT B (QopMare yCTHOTO COOOIIEHMUS,
MOATOTOBJICHHBIX MO MEPEYHI0 UCTOYHUKOB, PEKOMEHIOBAHHBIX MPENOJAaBATEIEM

51. Pemenue TecTOBBIX 3afaHuil 110 Teme: «TeopeTrhueckne acreKTsl BOIIOLUY KU3HU Ha
3emie»

Pazgea 4. Dxojorus

24/14

Tema 4.1.
IK0JI0rHYecKn
e pakTopsl U
cpeabl :KU3HU

Conep:xanue

52.Cpenpl  oOuTaHWS OpPraHU3MOB: BOJHAs, Ha3eMHO BO3/yIIHAs, [OYBEHHas,
BHYTpPHOpPraHU3MEHHasl. DHU3UKO-KU3HH XHMHUYECKHE OCOOCHHOCTH Cpell OOWTaHHS
opranu3moB. IlpucrnocobneHus OpraHu3MOB K KU3HM B pasHbIXx cpenax. l[lonstue
skosnoruueckoro ¢akropa. Kmaccudukamnus skonormueckux —¢akropon. [IpaBuio
muaumyMma 0. JInbuxa. 3akon TonepantHoctu B. [lendopna

OK 01
OK 07

Tema 4.2.

Honyasuus,
coo0mecTBa,
3KOCHCTEMbI

Conep:xanue

53. Dkxonoruyeckas XapakTEepUCTHKAa BUAA M TMOMYJISIUU. DKOJOTHMYECKas HHILIA BUJA.
DKOJIOTHYECKHE XapaKTepUCTUKU Tomyisiiuu. CooO0IIecTBa U 9KOCUCTEMBI. buorieHo3 u
ero ctpykrypa (B.H. CykaueB). CBs3u Mex1y opranu3mMamu B OuorieHo3e. CTpYKTypHBIE
KOMITOHEHTBI YKOCUCTEMBI: TTPOIYIICHTHI, KOHCYMEHTHI, penyleHThl. KpyroBopoT BelecTs
u MOTOK SHEPruu B JKOCHCTEME. Tpoduueckue YPOBHH.
AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATpodKOCHCTeMBI.  OTIMYHMS  arpo’KOCUCTEM  OT
OuoreoreH030B. YpboskocrcTeMbl. OCHOBHBIE KOMITOHEHTHI YPOOIKOCHCTEM

IIpakTuyeckoe 3ansaTHe: Ne 28

54.Tpopuueckue nenu u cetd. OCHOBHBIE TIOKasaTeldu »dKocucTeMbl. buomacca u
MPOAYKIHMS. DKOJIOrHYeCKre MUpaMH bl unces, Onomacchl U sHepruu. [IpaBusio nupamuabl
SHEpruM. PelleHne mNpakTUKO OpPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM IO IEPEHOCY
BElIeCTBAa M JHEPIUU B JKOCHUCTEMAaX C COCTaBlieHHME TpOo(pUYECKUX Lened U MUpaMuj
O6roMacchl U SHEPTUU

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa-
rjio0ajanLHas

Conep:xanue

55.buocdepa - xuBas ob6onouka 3emsin. Pa3Butne npenacrasneHuil o 6uochepe B Tpynaax
B.U. Bepnazackoro. Ob6nactu 6uocdepsl u e€ cocran. JKuBoe BemecTBo Onocheps! U ero
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IKoJormyeckasi | QyHKIMM 3aKOHOMEPHOCTH cyllecTBoBaHUs Ouocdepbl. OcobeHHocTn Ouocheprl Kak

cucrema ri100anbHOM 3KOCUCTEeMBL. JlMHaMu4eckoe paBHOBecHE B Onocdepe. PUTMUYHOCTD SIBICHUI
B Owuochepe. KpyroBopoTsl BemiecTB U OHOr€OXMMHYECKHE UIHKIBL. [ J100abHBIC
HKOJIOTHYECKHUE MPOOIEMBbI COBPEMEHHOCTH U ITYTH UX PEIICHHS OK 01
IpakTnyeckoe 3ansaTue: Ne 29 2 OK 02
56.Pemienne npakTUKO- OPUEHTUPOBAHHBIX PACUETHBIX 3aj][ad Ha OMNpeAeTICHUE IUIOMIAAN OK 07
HACAXKJEHUN [UIsl CHUKCHHSI KOHIEHTPAllMK YTJIEKHCIOro ra3a B aTrMocdepe CBOEro 2
pETHOHA MPOKUBAHUS

Tema 4.4. Conep:kanue 4

Bausinue 57.AnTponoreHHble BO3/AeWcTBUA Ha Omocdepy. 3arps3HeHHs] KaK BUJ aHTPOIOTEHHOTO

AHTPONOIEHHDBI | po3jeiicTBUS  (XMMHUYECKOE, (QHU3UYECKOE, OHMOIOrMYecKOe, OTXOMAbI IMPOM3BOJACTBA U

X paKTOPOB HA | 11orpeGuenns). Bo3aeicTBIS Ha atMocdepy. BoseiicTBus Ha rumpocdepy (3arps3HeHus u 9

ounocdepy UX HUCTOYHUKHU, HCTOIIEHUs Bon). BosmelictBua Ha mnutochepy (Ierpagamusi IOYBHI,
BO3JICHICTBUE HA TOPHBIC MOPOJA, Helpa). AHTPOIIOTCHHBIC BO3JCHCTBUS HA OMOTHYCCKUE
coobmiecTBa (Jieca U paCTUTEIbHBIE COOOIIECTBA, dKUBOTHBIN MHD) OK 01
IIpakTyeckoe 3ansaTue: Ne 30 2 OK 02
58.Pemenne TNpaKTUKO-OPHEHTHPOBAHHBIX  PACUYETHBIX 33/JIaHUH 10  COXPAHEHHUIO 5 8§ 847‘
HPUPOHBIX PECYPCOB CBOETO PETHOHA MPOKUBAHMS

Tema 4.5. Conep:xanue 10

Bausinue 59.3n0poBne U ero cocrapistoniue. akTOPsI, MOJIOKUTEITHLHO U OTPUIATESIILHO BIUSIOIIHEC

conuaIbHO- Ha OpraHu3M YeJI0BEKa.

IKOJOTMYECKHX | BpenHple MPUBBIYKHA: MOCICACTBUS ¥ npoduiakTuka. I[IpobieMa TeXHOTCHHBIX

¢pakxTopoB Ha BO3JICHCTBUII Ha 3I0pOBhE 4YEJIOBEKa (DIEKTPOMATHUTHBIE TIOJsA, OBITOBAas XUMWUS, 2

3A0poBKe n30BITOYHBIE HIYMBI, paavanus M T.N.). AJanTaius opraHu3Ma 4esjoBeka K (axTopam

TE/I0BEKA OKpy’Karomien Cpeabl. 3anuTHbIC MeXaHU3MbI opraHusma YeJI0BEKa.
310poBBE U padOTOCTIOCOOHOCTb.
IIpakTnyeckue 3ansaTus: Ne 31 Ne 32 Ne 33 Ne 34 8
60.ITpuanuniel - popMHpOBaHKS  310pPOBBbE  cOeperaromiero moBeacHus. Dusndeckas
AKTUBHOCTh W 370pOoBbe. ['pymmbl 310poBbsi. OCHOBBI 3aKkaliBaHUs. buoxumudeckue 2

ACIICKTbl PAalMOHAJIBHOTO IIWTAaHUWs. HpaBHna 0€30IaCHOr0 MCIIOJIb30BAaHUS OBITOBBIX
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npruOOPOB ¥ TEXHUUECKHUX YCTPOHCTB

61.0Onpenenenre CyTOYHOTO palliOHA MATAHUS. 2 OK 02
62.Co3iaHie MHIUMBUAYAJIbHOW MaMATKUA [0 OPraHU3alUU PAalMOHATIBHON (hu3nyecKoi 2 8§ 847‘
AKTUBHOCTH
63. Pemenue TecToBBIX 3aaHui 10 TeMe: «TeopeTHuecKkrue acreKThl IKOIOTUN 2
Paznen 5. BuorexunoJsorus 4/2
Tema 5.1. Conep:xanue 4 OK 01
bHOTEeXHOIOTH | 64 BuotexHonornus kak Hayka M MPOM3BOACTBO. OCHOBHBIE HATPABJICHHS COBPEMEHHOM OK 02
51 B KU3HH OuorexHosoruu. Mertoapl  O6uorexHonoruu. OOBEKTbI ~ OMOTEXHOJNIOIMH.  OJTHKa OK 04
KaKA010 OHMOTEXHOIOTHYECKUX u TeHETHYECKUX HKCIIEPUMEHTOB. 9
[IpaBuia moncka m aHanu3a OMOIKOIOTUYECKONH MHPOPMALUU U3 PA3IHYHBIX HCTOYHHKOB
(HayyHass M y4eOHO -HayuyHas JUTepaTypa, CpeACTBa MaccoBOW HH(pOpMalMH, CETb
WurtepHet u npyrue)
IpakTnyeckoe 3ansaTue: Ne 35 2
65. AHanmu3 MH(OpPMaMK O HAYYHBIX JOCTHKEHHSX B 00JacTH OMOTEXHOJOTMH ¢
UCTIOJIb30BaHUEM KMBOTHBIX, IPIMEHEHHE TPOIYKTOB OMOTEXHOJIOTHUH B JKU3HU UYEIIOBEKa,
IOUCK W aHalu3 MHGOpPMAllMU U3 Pa3IMYHbIX MCTOYHUKOB (HayuHass M y4eOHO-Hay4Has 2
auTepatrypa, CpencrtBa MaccoBoil mHdopmainuu, cetb MHTepHer u apyrue. Pabora B
Ipymnmnax: npeicTaBleHNe pe3yIbTaToOB peleHHsI TPOOJIEMBI.
IIpoMe:xxyTOo4YHasi aTTecTanus (IK3aMeH) 14
Bcero: 144
2.3. TemaTnuyecKuii IJIaH U coJePKaHUE TMCUUILUINHBI 10 OYHO-32049HO opMe 00ydeHHsI
HanmeHnoBanue Coaepixanue yueOHOro Mmareprasa (0CHOBHOE U NPO¢ecCHOHAIBHO- OGLeM YCOR dDopmHpyeMble
Pa3/ieJioB M TeEM | OPHEHTHPOBAHHOE), JJA00PATOPHBIE MPAKTHYECKHE 3aHATHS, IPUKJIATHON MOIYJIb KOMIIETEHIIUH
1 2 3 4
Pa3nes 1. Kierka — cTpYKTYPHO-()YHKIIHOHAJIbHAS eIMHHUIIA }KHBOTO 38/10
Tema 1.1. \ Copnepxanue 2 OK 02
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buoJsorus kak | Teopernyeckoe o0yueHue: 2
HayKa 1. buonorus kak Hayka. CBA3b OMOJIOTHHU C IPYTUMHU HayKaMu: OMOXUMHUs, Onodusuka, 2
O6uoHMKa, reHoreorpadus u 1p. Poias u Mecto Ouosnoruu B GOpMUPOBAaHUN COBPEMEHHON
HAYYHOH KapTHHBI MUpa. 3HaueHne Ononorndeckux 3Hanuil. icropus 6uonoruu.
3Ha4yeHue UTOJIOTUH [T PA3BUTHUS OMOJIOTUHU U TO3HAHUS IPUPObI. MeTO/Ibl IIUTOJIOTUU:
MHUKPOCKOIIHS, XpoMaTorpadusi, 31eKTpodopes, METOT MEUYSHBIX aTOMOB,
T depeHmaibHOe HEeHTPU(YTUpOBaHUE, KYIbTypa KIETOK
Tema 1.2. Conep:kanue 2
Oomasn CamocTrosiTejibHasi padoTa. 2
XapakTepUCTHK | PazHooOpasue Ouocucrem. Opranusanus OMOJIOTHYECKUX CUCTEM. Y POBHHM OpraHU3allUuH 2
a )KU3HU OrocucTEM: MOJIEKYJIIPHO-TEHETUYECKUH, OPraHOMIHO-KJIETOUHbIH, OpraHU3MEHHBIH, OK 02
HOMYJISIIHIOHHO-BUA0BOM, IKOCUCTEMHBIH (OnoreoneHoTH4YecKui), bnocdepusiid. Haykw,
u3yyaromye O1oIornyeckue 0ObEeKThl Ha Pa3HbIX YPOBHAX OpraHu3auuy >ku3Hu. O61mas
XapaKTEepUCTHKA )KU3HH, CBOICTBA KUBbIX cucteM. [Iporecchl, nponcxoasmye B
Ouocucremax
Tema 1.3. Conep:kanue 6
buonornyeckn | Teopernueckoe o0yueHue 4
BasKHbIE 2.XuMHUeCcKHi cocTaB KieTkH. Heopranuueckue BeniecTBa KJIeTKH, UX OMOIOrn4ecKas 2
XHMHYECKH poisb. Oprannyeckue BeuiecTBa kietku. buonoruueckue nonumepsl. benku. Ctpykrypa u
COCAMHEeHUS ¢GyHK1MU 0enKoBON MosieKybl. DepMeHThI, IPUHIUI UX JeHCTBUS.
3.YrneBoasl. buonornuecku GpyHkimn yriaeBogos. Jlumuasl. OOmuii miian CTpOSHHUS. 2 OK 01
I'mapoduneHO-TUAPOPOOHBIE cBOMcTBa. Kitaccudukanus aunuaos. buonornueckue OK 02
¢bysakiun munuaoB. AT®. Ctpoenune monekynbl AT®. buonornyeckue pynkimun ATO OK 04
CamocrosiTeibHas padora 2
Ponb GenkoB, yrieBo10B U )KUPOB B OpraHU3Me 4eoBeka. Butamunbsl 1 Ononoruyecku 2
aKTUBHBIE 100AaBKH, UX 3HAUEHHUE B KHU3HH OpraHW3Ma 4yejaoBeKa. [ Umo- 1 aBUTaMHHO3bI UX
nocneacTsus. [IpencraBieHune yCTHBIX COOOIIEHHH ¢ TPpe3eHTalel, TOArOTOBIEHHBIX O
NEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAaHHBIX MTPEToiaBaTesIeM
Tema 1.4. Conep:xanue 8 OK 01
CTpyKTYypHO- CamocrosiTejibHas padoTa 6 OK 02
¢ynxkuuonanbH | Knerounas reopus (T. IlIBann, M. Hlneiinen, P. BupxoB). OCHOBHBIE OJ0KEHHUSI 2 OK 04
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asi
opranmsanusi
KJIETOK

COBPEMEHHOM KJIETOYHOM TeopuH. THUIIBI KJIETOK: 3yKapHOTHYECKasi U IPOKAPHOTHYECKAS.
CpaBHHTENBbHAS XapaKTEPUCTUKA KIETOK DYKapuOT (PaCTUTEIbHOM, )KUBOTHON, TPUOHON).
Crpoenue npokapuoTuyeckoi KineTku. OcCOOEHHOCTH CTPOEHMSI FeTePOTPOPHON U
aBTOTPO(HON MPOKAPUOTUIYECKUX KJIeTOK. CTpoeHHe I1a3MaTHIeCKOi MeMOpaHBbI.
TpaHcnopt BemecTs uepes3 MmIa3sMaTnyeckyro MeMOpaHy: aCCUBHbIN M aKTUBHBIM.
DHIONKUTO3: MUHOIKUTO3, ParornuTo3. DK301uTo3. O00I0YKa WK KJIETOYHAsI CTCHKA.
CrpykTypa U QyHKIIMH KJIETOYHOM CTEHKH pacTeHHil, rpuboB

[urommnasma. [{lurozons. Lutockener. OqnomeMOpaHHbIe OPTraHOUABI KIETKH:
suporazmatuueckas cetsb (JI1C), anmapat ['onbmpku, TM30COMBI, TEPOKCUCOMBI, BAKYOIHU
pacTuTenbHbIX KiIeTOK. CTpoeHue U GyHKIIUHU OTHOMEMOPAHHBIX OPTaHOUIOB KIETKHU.
Knetounstii cok. Typorop. [lonyaBToOHOMHBIE OpraHOUIbI KIETKU: MUTOXOHJIPHH,
TUTACTUIBL: XJIOPOIUTACTHI, XPOMOILIACTHI, JISHKOIUTACTHI, UX CTPOCHUE U (DYHKITHH.
SnepHblii anmapar KJIeTkd, ctpoenue U GyHkiun. HemeMOpaHHbIe OpraHOUIBI KIIETKHU:
prOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN IEHTp. OpraHouibl IBUKEHUS: PECHUYKH U
KryTuku. CTpoenue v QyHKIUN HeMeMOpaHHBIX OPraHOMIOB KIETKU

IlpakTuyeckne 3ansaTusa: Nel

4.Jlaboparopnas pabota "CTpoeHue KIeTKH (pacTeHus, 5)KUBOTHBIE, TPUOBI) U KIIETOUHBIE
BKJIIOUEHUS (Kpaxmall, KapOTUHOMIbI, XJIOPOILIACThI, XpoMoriacTsl)"IIpuodbpereHue onpita
IPUMEHEHUS TEXHUKU MUKPOCKOITUPOBAHMS IIPU BBIIOJIHEHUH J1a00paTOPHBIX padoT.
[ToaroroBka MUKpOIpenapaToB, HAOIIOIEHUE C TTOMOIIBI0O MUKPOCKOTIA, BBISIBJICHHE
Pa3IMYHBIX MEXIY U3ydyaeMbIMH OOBEKTaMH, MHTEPIIPETALUs HAOII01aeMbIX SBJICHUH,
(GbopMyIMpOBaHNE BHIBOJIOB

CamocrosiTebHas padora. "[IpoHuiiaeMocts MeMOpaHbI (IJ1a3MOJIN3, JETUIa3MOIIN3)"
[IpuoOpeTrenne onbITa MPUMEHEHUS TEXHUKH MUKPOCKOTTUPOBAHUS TIPH BHIMOJTHEHUN
naboparopHbix pabot. [ToaroroBka MUKpoOIpenapaToB, HAOIIOIEHUE C TOMOIIBIO
MHUKPOCKOIIA, BBISIBIICHUE PA3TUIN MEXKTY U3y9aeMbIMH O0BEKTaMH, UHTEPIIPETAITUS
HaOII0TAEMBIX SBJICHHI, (HOPMYIMPOBAHNE BHIBOJIOB

Tema 1.5.
CrpykrypHoO-
(pyHknHOHANBH
bIe (PAKTOPbI
HACJIeICTBEHHO

Conep:xanue

Teopernyeckoe o0yueHue:

5.Ctpoenne XxpoMocoM. XpOMOCOMHBII Ha0OP KJIETOK, TOMOJIOIMYHbIE U HETOMOJIOTHYHbIE
XPOMOCOMBI, TaIIOUIHbIN U AumioniHbIi Habop. Hyknennossie kucnotsl. JIHK u PHK.
CtpoeHune HykJIenHOBBIX KucinoT. Hykneornapl. KommnieMeHTapHble a30THCTBIE OCHOBAHMSI.

OK 01
OK 02
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CTH [TpaBuno Yapradda. Ctpykrypa IHK — nBoitnas crivpanib. MecroHaxoxaeHue u
ounonornueckne Gpynkuuu JTHK. JIHK-skcnieptu3za. Bugst PHK. ®ynkuuu PHK B kiietke
IIpakTnyeckoe 3ansitue: No2 2
6. Perienne 3aau Ha onpeieeHne mociIeJ0BaTeIbHOCTH HYKICOTH IOB 2
Tema 1.6. Conep:xxaHue 4
IMpoueccsl Teoperunveckoe o0yueHue: 2
MATPHUYHOI'O 7 .Matpuunsiii cunte3 JIHK — pennmukanus. punnune! perunkanun JJHK. Mexanuzm
CMHTE3a permukanuu JIHK. Perumkarnus JIHK (mopernnexkaruBHasi, moctperiekaTiuBHas ). Peakius
MaTpUYHOTO cuHTe3a. [[pUHIKIT KOMIUIEMEHTAPHOCTH B pEaKLUsAX MATPUYHOTO CUHTE3A. 2 OK 01
JHK u rensl. I'enetnueckuii koJ, ero cocraa. Tpanckpunuus — matpuuHsiii cuate3 PHK. OK 02
Tpancnsauus u e€ stansl. YciaoBust Ouocunresa 6enka. Ctpoenue T-PHK u konuposanue
aMUHOKUCIOT. Pob pubocom B GuocunTese Oenka
IIpakTHyeckoe 3ansaTHe: Ne 3 2
8.Pemenue 3aa4y Ha onpeiesieHne NoCIeI0BaTeIbHOCTH aMHHOKHCIIOT B MOJIEKYJIe Oelika. 2
Tema 1.7. Conep:kanue 4
Hexnerounsie | CamocTosiTe1bHasi padoTa 2
(opmbl :kM3HH | Bupycy — Hek1eTOYHbIe ()OPMBI KU3HU U 00HUTraTHBIC Mapa3uThl. CTPOSHUE MPOCTHIX U
CJIOHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. XXuznennsriit ukn JJHK-cogepxamuii 2
Bupyc, PHK-conepsxanux Bupycos, 0akrepuodaros. BUY, renatut uenoseka. OK 02
bakrepuu. O0mias xapaktepuctuka. [lonsartue mramm. OK 04
IIpakTHyeckoe 3ansaTue: Ne 4 2
9.BupycHble u OakTepranbHbie 3a00eBanus. OOIIMe MPUHIIUATIBI HCITOJIb30BAHUS
JIeKapCTBEHHBIX BemecTB. OCOOCHHOCTH MPUMEHEHUS! aHTUOMOTHUKOB. 9
[IpencraBieHne yCTHBIX COOOIIEHUH ¢ IPe3eHTale!, TOATOTOBIEHHBIX 110 IEPEYHIO
HMCTOYHHKOB, PEKOMEHOBAHHBIX MPENOJaBaATEIEM
Tema 1.8. Conep:xanue
Oomen 4
BeIlleCTB U OK 02
npeBpalleHue
JHCpPIrum B CamocrosiTesibHas padoTa 4
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KJIETKE

AccUMWISIIIMS U TUCIHUIUTMHA — JIBE€ CTOPOHBI MeTaboau3Ma. Tumbsl oOMeHa BelecTB:
aBTOTPOGHBIN U reTepoTPOPHBIN, a9pOOHBIN U aHAYPOOHBIH. JHEPreTHIECKOe
obecrieuenue kietku: npeppamenne AT® B 00MeHHBIX nponeccax. DepMeHTaTUBHBII
XapakTep peakluil KIeTOYHOTO MeTaboIn3Ma

10.I1epBuYHBII CHHTE3 OPraHMYECKUX BEUIECTB B KiIeTke. [lmactuyeckuii oOMeH.
doTtocuHTe3. XeMOCUHTE3. AHA3POOHBIN 3HEpreTuYecKuii 0OMeH. AHa3pOOHbIE
opranu3Mel. bpoxeHnue, aBToTpodHBIH U TeTepOoTPOdHBINA THIT MTUTaHUA. AHAPOOHBIE
MHUKPOOPIaHU3MBbl KaK OOBEKThl OMOTEXHOJIOIHU. DTaIlbl SHEPreTUYECKOT0 OOMEHa.
['muxonu3. bronorndyeckoe OKucCIeHNe, WK KIETOYHOE JbIXxaHue. M3yunTs u 1aTh
CPaBHUTEJIbHYIO XapaKTEePUCTUKY IJIACTUYECKOI'O U 3HEPreTUYECKOro 0OMeHa

Tema 1.9.
Ku3neHHbIH
IUKJ KJIEeTKH.
Mmurto3. Meiio3

Conep:xanue

N

IIpakTHyeckne 3ansitusi: Ne 5

11.KneTouHbIi UK, €ro nepuoas! u peryisinus. [lepuoast mHTEpdassl uX 0COOEHHOCTH.
Juddepennmanus KIeTKU U apecT KIETOYHOro Iukia. Jlenenue kietku — Muto3. Ctaauu
MHUTO3a U IPOUCXOAsAIIMeE Nporeccel. KapruokuHes n HUTOKMHE3. bruonorndyeckoe 3HaYeHUE
MuTOo3a. Melo3 — penyKunonHoe aenenue kietku. Craguu meiioza. Meiio3 — ocHoBa
IIOJIOBOTO pa3MHOKeHus. [loBenenne xpomocom B mero3e. Kpoccunrosep. buonornuecknii
cMbICI Meiio3a. D¢ dekTrl Meiio3a. Melio3 B )KU3HEHHOM LMKJIE OpraHu3MoB. M3yunts u
JIaTh CPABHUTEIIBHYIO XapaKTEPUCTUKY MEW03a U MUTO3a.

CamocrosiTeibHast ~ paGotra.  Pemienme  TecToBBIX  3aJaHMii MmO  Teme:
«MoJneKysipHbIi YpOBEHb OpraHU3aLUHU KUBOTO)

OK 02
OK 04

Pa3nea 2. Ctpoenue u yHKIMHM OPraHu3Ma

46/10

Tema 2.1.
Crtpoenue
opranu3ma

Conep:xanue

CamocrosiTebHas padora

OpnHokJieTouHble opranu3mbl. KomoHuaneHele opranu3Mbl. MHOTOKJIETOYHBIE OPTaHU3MBI.
B3aumocBs3p yacTel MHOrOKJIETOUYHOro opranusma. @Dynkuusa. OpraHbl M CHCTEMBI
OopraHoB. AnmapaTsl OpraHoB. ['omeocTa3 opraHu3mMa M €ro HoJJep>KaHue B Ipolecce
KU3HEJESATEIIbHOCTH

@DyHKIMOHAIBHA cucTeMa opraHoB. TkaHuW pacTeHud. TkaHM XUBOTHBIX M 4YeJIOBEKa.

OK 02
OK 04
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OpFaHH paCTeHHﬁ. OpFaHBI " CUCTEMBI OPIraHOB JKUBOTHEIX M YC€JIOBCKA. 3HadyeHHe OIIOPHI,
ABWIKCHUSA, TUTAHUWA, JAbIXaHUA, TPAHCIIOpTa BCIICCTB, BLIACJICHUA, 3alIUTHI. 3HadecHuE
IMPOSABJICHUA Pa3aApPaXXUMOCTH U PETyJISINUN

Teopust knoHanpHO-cenekTuBHOro ummyHurera Il Opmmuxa, W.M. Meunukosa.
HNudexnuonHsle 3aboneBaHus M dSNujeMusd. BaxHeilmue »>nugeMudM B HUCTOPHH

yejoBedecTBAa. BakmuHanms Kak  npoduiakTuka  MH(QEKUMOHHBIX — 3a00JIEeBaHUIA. 2
[IpencraBieHne yCTHBIX COOOLIECHMM C Npe3eHTauuei, MOJrOTOBICHHBIX IO IEpPEYHI0
VCTOYHUKOB, PEKOMEH0BaHHBIX IPENOAAaBaTEIEM
Tema 2.2 Conep:kanue 2
®opMmbI IIpakTHyeckue 3anATHA: Ne 6 2 OK 02
pasMHokeHus1 | 12.DopMmbl pa3MHOXKEHUS oOpraHu3MoB. becnosoe u mojoBoe pa3MHOXeHUe. Bupb
OpraHu3mMoB 0ecrooro pa3MHOXKEHHUS: POCTOE JEJIEHUE HaABOE, IOUKOBAHUE, PA3MHOKEHUE CIIOpaMH, 2
BEreTaTMBHOE pa3MHOXKEHHE, (parMeHTalusl, KJIoHupoBaHue. [1010Boe pa3MHOXKEHHE.
Tema 2.3. Conep:kanue 4
Omnrorenes TeopeTnueckoe odyueHue: 2
KMBOTHBIX H 13. I'ametorene3 y xuBOTHbIX. CnepmaTorene3 u ooreHe3. CTpoeHHE MOJOBBIX KIIETOK.
YyeJIOBEKa OmnogoTBOpeHHE U 3MOpPHUOHAIBHOE pa3BUTHE KUBOTHBIX. [lapreHorenes. OMOpuorenes 2
(na mpumepe nannerHuka). Ctaauu aMOpuoreHesa. OK 02
CamocrosiTe/ibHasi padoTa. 2 OK 04
Poct u pasButue xuBOTHbIX. IlocTamMOpuoHanpHBIH mepuona. Ilpsimoe u Hempsimoe
pazButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX M TO3BOHOYHBIX YKUBOTHBIX.
Craauu nMocTaMOPHOHAIBHOTO Pa3BUTHUS Y JKMBOTHBIX M uenoBeka. Ilepuosl oHTOreHe3a 2
yesoBeka. bronornyeckoe crapeHue U cMepTh. I'epoHTOIOTHS.
Tema 2.4. Conepxanue 2
OHnrorenes CamocrosiTeibHas padora. 2 OK 02
pacTeHui ['ameroputr u cnopodpur. PazMHOXKEeHHE U pa3BUTHE Bojopociell. PasmHoxeHHe U OK 04
pa3BUTHE CIOPOBBIX pAacTeHUH. Pa3zMHOXKEHHME M pa3BUTHE CEMEHHBIX pacTeHuil. Pocr. 2
ITepuoas! oHTOreHe3a pacrenuil. [IpencraBnenne oTy€ToB B BUJIE CXEM U TaOJIHIL.
Tema 2.5. Coaep:xanue 2
OcHoBHbIE Teopernueckoe odyueHue: 2 OK 02
MOHATHS 14. T'eHeTrKa Kak HayKa O HACJEJCTBEHHOCTH M M3MEHYMBOCTHU OpraHm3mMoB. OCHOBHbBIE 2
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reHeTUKH FEHETUYECKHE TMOHATUS W CUMBOJbL. ['eH. ['eHorun. ®eHotumn. AJieNbHbBIE TEHBI.
AnbTepHaTUBHbIE NpPU3HAKU. JIOMUHAHTHBIM W pPELIECCUBHBIN Npu3Haku. ['omo3urora u
rerepo3urora.  Yucras  nguHusA.  [ubpuasl.  OCHOBHBIE  METOJbl  TEHETHUKH:
TUOPUIO0IOTHYECKHA, TUTOJIOTUIECKIE, MOJICKYJISIPHO-TEHETHYCCKHE
Tema 2.6. Conep:xxaHue 4
3axonomepnoc | CamocTosiTe/ibHAsI padoTa 2
TH 3aKOHOMEpPHOCTH oOpa3oBaHusi ramer. 3akoHbl [. Mengens: MonoruOpuaHoe
HacJIeN0BaHusl | ckpenmBaHue. lIpaBuino JOMUHHpOBaHMA. 3aKOH €AMHOOOpAsWs IMEPBOTO IMOKOJICHHUS.
3aKOH  paculerieHuss Mpu3HakoB. lluTonorumueckue  OCHOBBI ~ MOHOTHOPHIHOTO 2 OK 02
ckpenuBanus. ['unore3a yucTOTH TaMeT. AHaNM3UpyIOIIee ckpemuBanue. JurudpuaHoe OK 04
CKpellMBaHME. 3aKOH HE3aBHCHMOIO HacieIoBaHUs mpu3HakoB. [lomurubpuanoe
HACJICIOBAHUE U €r0 3aKOHOMEPHOCTH
IIpakTuyeckue 3ansaTus: Ne 7 2
15.Pemienue 3amay Ha OMpejelieHue BEPOSTHOCTH BO3HUKHOBEHHS HACJIEICTBEHHBIX
MPU3HAKOB TIPU MOHO, M MOJUTHOPUTHOM M aHAIU3UPYIOIIEM CKPEIIMBAHUU, COCTaBICHUE 2
T€HOTHUIMYECKUX CXEM CKpelllUBaHUs
Tema 2.7. Conep:xanue 4
BsanmoneiicTs Teoperuyeckoe o0yueHue: 2
HE resos 16.'enoTun kak mejocTHas cucTteMa. MHOXeECTBEHHOE JeiicTBue TeHoB. IlnelioTpomnus. OK 01
MHoOKeCTBEeHHBI ayenu3M. B3anMoaencTBue ajienbHBIX TeHOB. KogOoMHMHHpOBaHME. 2 OK 02
B3aumopeiictBue HeamienbHbIX reHoB. KoMmementapHocTs. Dnuctas. [lonumepus
IpakTnyeckue 3anaTusa: Ne 8 2
17.Pemienue 3amay Ha OMpeJelieHHe BEPOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB TIPH PA3JIMYHBIX TUIAX B3aUMOJCHCTBUS T€HOB, COCTABIICHUE T€HOTHITHYECKUX 2
CXEM CKpEIIMBaHUS
Tema 2.8. OcHOBHOe coJiep:KaHue 4
crneurajgbHoe Teopernueckoe o0yuenue: 2
HacJieI0BaHHe 18.3akonsl T. Moprana. CrerieHHOe HacleIOoBaHHE T'€HOB, HApyIIEHHUE CIICTUICHUSI. OK 01
NPU3HAKOB XpOMOCOMHAsl TEOpHsl HACJIEACTBEHHOCTH. ['€HeTHMYecKoe KapTUPOBaHUE XPOMOCOM. 2 OK 02
Vcnonb3oBaHne KPOCCUHIOBEPA JIJIsl COCTABJICHHS] TEHETUUECKUX KapT XPOMOCOM [K...
IpakTnyeckue 3ansaTusa: Ne 9 2
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19. Pemenue 3a1a4 Ha OIpCaAcICHUE BCPOATHOCTH BO3HHUKHOBCHHA HACICACTBECHHBIX

MPU3HAKOB TMPU CIHEIUICHHOM HACJIEJIOBAHUM, COCTABJICHUE TE€HOTUIIUYECKUX CXEM 2
CKpELIMBAHUS

Tema 2.9. Conep:kanue 4

I'enernka mona | Teopernyeckoe o0yueHue: 2
20.XpoMOCOMHBI MEXaHU3M OIpPEACTCHUS MoJIa. AYTOCOMBI M TIOJOBBIE XPOMOCOMBI.
['omorameTHpIf U reTeporaMeTHbIM MoJ. ['eHeTnyeckas CTPYKTypa IOJIOBBIX XPOMOCOM. 2 OK 01
HacnenoBanue npru3HakoB, CHEIIEHHBIX C ITOJIOM OK 02
CamocrosiTesibHas padora 2
Pemienne 3amau Ha ompenereHUE BEPOSTHOCTH BO3HMKHOBEHHUS HACIEICTBEHHBIX 9
MIPU3HAKOB, CLICTUICHHBIX C I10JOM, COCTaBJIECHNUE FT€HOTUITMYECKUX CXEM CKpPEIIMBAHUS

Tema 2.10. Conep:kanue 4

I'enernka CamocrosiTesibHasg paGora 4

YeJI0BeKa Kapuotun wuyenoBeka. MeTonbl H3yuyeHUs] TEHETHKH YEJIOBEKAa: T'€HEaJOTHYecKHil,
OJIN3HEIIOBBIM, IUTOTCHETUYCCKUH, OMOXMMHYECKUN, MOMYJSIIIHOHHO CTAaTUCTHYSCKUU.
HacnenctBennsie 3a0oneBaHusl uyenoBeKa. | €HHbIE W XPOMOCOMHBIE OOJIE3HH YeNOBEKa. 2 OK 01
Bone3nu ¢ HacmeCTBEHHOM MTPEeAPaCIONOKEHHOCTHI0. 3HAUCHUE MEUIIMHCKON TeHETHKH B OK 02
MPEIOTBPAIIICHUH U JICUEHUH TeHETUYECKNX 3a00JIeBaHUH YeToBeKa
CamocrosiTenibHass  pabora. Pemenue 3amau  Ha  ONpeNeleHHE  BEPOSATHOCTH
BO3HUKHOBEHHUSI HACIEACTBEHHBIX IPU3HAKOB, HCIOJIb3YyS METOJbl T'€HETUKH YeIOBEKa, 2
COCTaBJICHHE T€HOTHUITMYECKUX CXeM CKpelruBaHus. [IpeacTraBienne yCTHBIX COOOIICHUH C
Mpe3eHTaIMel 0 HacJIeICTBEHHBIX 3a00JIEBaHUSIX YEIOBEKa

Tema 2.11. Conep:xanue 6

3axonomepnoc | Teopernueckoe o0yueHue: 2

TH 21.BzaumMoeiicTBUe T€HOTHNA M Cpelbl Tpu GopmMupoBaHuu QeHotuna. M3MeHInBOCTH

HU3MEHYHMBOCTH | TIPHU3HAKOB. OK 01
KadecTBeHHBICE M KOJWYECTBEHHBIE MPU3HAKWA. BUIAB M3MEHUMBOCTU: HACJIEICTBEHHAS M OK 02
HEHACJIEACTBEHHAsA. 3aKOH TOMOJIOTMUYECKHX pSIOB B HACJIEICTBEHHOM HM3MEHYMBOCTH 9 OK 04

(H.A. BaBunoB). MoaudukannonHas, uiv GeHOTUITHYeCcKass N3MEHYUBOCTh. Pob cpespl B
Moau(UKAIIMOHHON W3MeHUYMBOCTH. HopMma peakiuu mpusHaka. BapualmoHHBIA psag u
BapuallMOHHAs  KpuBasl. XapakTtepucTuka  MOIU(PUKAIMOHHONW  M3MEHUYHMBOCTHU
HacnencrBennasi, Wi TreHOTHIIMYECKAsT M3MEHYHBOCTh. KOMOMHATHBHAS N3MEHYHBOCTb.
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MyranuonHas W3MEHYMBOCTb. Buapl MyTanmid: TI'€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
IIpn4rHBl BOSHUKHOBEHMSI MYTallUH

CamocrosiTejibHas padoTa.. 2
Ananm3 (HeHOTUNUYECKOW WM3MEHYMBOCTH. MoaudukanuoHHas, WM HEHACIIEACTBEHHAs, 9
W3MEHYUBOCTD
IIpakTnyeckue 3ansaTus: Ne 10 2
22. PemieHue 3ajay Ha ompejAelieHUE TUIA MYTAllUU TMpU Tepefade HacleJICTBEHHBIX 9
IPU3HAKOB, COCTABJICHNE TEHOTUIIMYECKUX CXEM CKPEIIMBAHUS
Tema 2.12. Coaep:xkaHue 4
Cenexuus CamocrosiTeibHAst paoTa 4
OpraHMsMoB Cenexkuuss kak Hayka. MeToabl CeNEKIMOHHOM palOoThl. l'eTepo3uc M €ro NnpuUYHHBL
HckyccTBeHHBIH OTOOp: MaccoOBbIi M WHAMBUAYAJIbHBIH. DTanbl KOMOWHAIIMOHHOM OK 01
CEJICKIIUU. Copr, nopo/a, IITaMM 9 OK 02
ANTOPUTMBI ~ pelleHHe 3aJady Ha  ONpeAelieHHe  BO3MOXKHOTO  BO3HUKHOBEHUS
HACJIEACTBEHHBIX IPU3HAKOB 10 CEJEKIUH, COCTABJIEHUE TIEHOTUIIMYECKUX CXEM
CKpELIMBAHUS
Pemenue tectoBbix 3aganuii mo teme: «CtpoeHue U GyHKIIUUA OPTaHu3Ma) 2
Paznen 3. Teopusi 3Bos1ounu 18/-
Tema 3.1. Conep:kanue 2
Hcropus CamocrosiTesibHas a padoT 2
IBOJIIONMOHHOT | [lepBble SBONIIOIMOHHBIE KOHLENUUHU. ['pamyanncTudeckas 3BOJIOLMOHHAS KOHLIEMLUS
0 YYeHUs K.b. Jlamapka. JlBwxymue cuibl sBomonuu. KpeaunoHusmM u - TpaHCPOPMHU3M.
Cucrematuka K. Jlunnes u e€ 3HaueHue 1 (GOPMUPOBAHUA UIEH DBOJIOIUU OK 02
[Ipennocbulku BO3HMKHOBEHHUS JapBHHH3Ma. ODBOMIONUS BUIOB B mpupone. bopnba 3a 2 OK 04
cymectBoBanue. EctecTBeHHBI 0TOOp. JlMBepreHnMs NpPU3HAKOB M BUA000pa3OBaHUE.
OcHoBHbBIE TOJIOKEHUS CcHHTeTH4ecKor Teopuu sBoitouuu (CTI). Ponb 3BomOIIMOHHON
TeopuHu B (HOPMUPOBAHUN HAYYHOU KAPTUHBI MUPA
Tema 3.2. Conep:xanue 2
Muxpossomon | CamocTosiTe1bHasi padoTa 2 OK 02
usi MUKpOo3BOIIOLMSA U MAaKPO3BOJIIOLMS KaK dTalbl YBOJIIOLIMOHHOrO mporecca. ' enernueckue 9

OCHOBBI OBOJJIKOIIMH.
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MYTaHI/II/I n KOM6I/IHaHI/II/I Kak BHCMGHTapHBIﬁ JBOJTIOMOHHBIN Marcpuall. HOHYJI}IHI/IH KaK

3JIEMEHTapHas eMHULIA HBOJIIOLHH.
JBwxyume cuibl ((akropbl) sBosOLMH. MyTalMOHHBIM mpolecc W KOMOMHATHBHAs
U3MEHUYUBOCTb. Murparnusi.
M3onsauus  nomynsuuil:  reorpaduueckas — (IIPOCTpaHCTBEHHas),  Ouoyioruyeckas
(penpoayKTHUBHAs).

EctectBenHbIil 0TOOp - HampaBJstouil ¢pakTop sBomonnu. bopnrba 3a cyriecTBoBaHUE Kak
MEXaHM3M JEHCTBHUSI €CTECTBEHHOro O0TOOpa B mnomymauusx. Bun u ero xpurepuu
(mpusHaku). BunoobpazoBanue Kak pe3yabTaT MUKPOIBOIIOIHIH

Tema 3.3. Conep:xanue
Maxkpossoiaron | Teopernueckoe o0yueHue:
us 23. MakpooaBomionusa. DopMbl ¥ OCHOBHBIC HampaBiieHUss MakpolsBosroruu  (A.H.
CeseprioB). [lytu noctkeHus OMOIOTHYECKOro mporpecca: apoMopdo3, UaAnoaaanTanus, OK 02
oOmrast nereHeparysi. MeTo sl H3ydeHHs] MaKpO3BOIIOIHUU. 3aKOH 3apOBIIIEBOTO CXOJICTBA
(Bakon K. bopa). buorenernueckuit 3akon (O. I'ekkens, @. Miomiep). OOmue
3aKOHOMEPHOCTH (TIpaBuIIa) SBOIIOIUH
Tema 3.4. Conep:xanue
BO3HUKHOBEHH | CamocrosiTeannas paGora
¢ M passuTHE ['mmoTe3bl U TeOpUM BO3HUKHOBEHUS JKM3HU HA 3eMJie: KpealmoHH3M, CaMOIIPOU3BOJIEHOE
gc:l;::r na (criOHTaHHOE) 3apO’KACHUE, CTAIIMOHAPHOE COCTOSIHUE, TAaHCTIEPMHUS, ONOTI033.
Hauano opranmdeckoii sBomonnu. [losiBieHne mepBbIX KIETOK. DBONIONUS METa0O0IM3MA.
DBOIONUS MEPBBIX KIIETOK. [TpokapuoTsl u JyKapUOTHI. OK 02
[TpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHHME OCHOBHBIX IAPCTB OK 04
3ykapruoT. OCHOBHBIE YE€PTHI IBOJIOIHNN PACTUTEIHHOTO MUpa. OCHOBHBIE YEPTHI BOTFOIHN
YKUBOTHOT'O MUPa
[IpencraBieHre yCTHOTO COOOIIEHHWS U JICHTHI BpPEMEHU 10 OCHOBHBIM JTamam
BO3HUKHOBEHHUS WM Pa3BUTHS >XKHBOTHOTO W PACTUTEIBHOTO MHpPA, MOJTOTOBJICHHBIX I10
MEPEYHIO0 UCTOYHUKOB, PEKOMEHI0BAHHBIX MIPETOIaBaTeIeM
Tema 3.5. Conep:xanue OK 02
IpoucxoikieHn | CamocrositensHas padora. OK 04
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€ 4YeJIOBEKA -
AHTPOIIOI€HE3

AHTpomosiorus - Hayka O 4enoBeke. CHCTEeMaTH4ecKoe IOJIOKEHHE 4deroBeka. CXOAcTBO
YeJI0BEKa C KUBOTHBIMHU. OTIMUUS YeIOBEKa OT KUBOTHBIX. [IpAMOX0XKAEHNE U KOMILIEKC
CBS3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOW CUTHAJIBHOM CHUCTEMBI.
CooTHolleHre OMOJOTHMYECKMX M COLHMAIbHBIX (akTOpoB B aHTpororeHese OCHOBHBIC
CTaJuM aHTpoIoreHe3a. J[pUONUTEKH - MPEIKHU YelIOBEKa U YEIOBEKOOOPa3HbIX 00€3bsH.

[Iporoantpon - NpPEOIIECTBEHHUK 4YeJIOBEKAa. ApXaHTPON - JPEBHEHIIMI 4YelOBEK. 2
[TaneoanTpon - npeBHUI yenoBeK. HeoaHTpoI - 4eI0BEK COBPEMEHHOI'O THUIA. DBOJIIOLMS
COBpPEMEHHOT0 4esioBeka. UenoBeyeckue pacbl. OCHOBHBIE OOJNBIINE PACKL: €BPOIICOUTHAS
(eBpasmiickasi), HErpo aBcTpajouaHas (PKBAaTOpHaAIbHAs), MOHTOJOMJHAS (a3UaTCKO
aMepuKaHCKas). BpemMs © Mecro BO3HHUKHOBEHHS YEJIOBEYECKHX pac. EamHCTBO
4eJI0BEYECKUX pac
Bpems m myrtu pacceneHus 4enoBeka Mo IutaHeTe. [IpucmocoOIeHHOCTh YenoBeKa K
pasHbIM YCIOBUSAM Cpepl.
Bnusane reorpadumueckoil cpexapl Ha Mopdosnornio W (QU3HONOTHIO  YeloBeKa 2
3ammra JIEHT BpPEMEHM M MEHTAJbHBIX KapT B QopMare yCTHOrO COOOIEHUs,
MOJITOTOBJICHHBIX T10 TIEPEYHIO HCTOYHUKOB, PEKOMEH/IOBAaHHBIX MTPET0IaBaTeNIeM
Pemenue TecToBbIX 3amaHuil mo Teme: «TeopeTHueckne acmeKThl SBOJIIOLUHU KHU3HM Ha 9
3emie»
Pasnen 4. Dxoaorus 24/4
Tema 4.1. Conep:xanue 2
IKOJIOTHIECKH | CamocTosiTesIbHASI paGoTa 2
¢ paKTopui Cpenpl  oOuTaHMsl  OpPraHM3MOB:  BOJHAas, Ha3eMHO  BO3JYyIIHas, IOYBEHHasd, OK 01
CPEbI AUIHH BHYTpPHOpPTaHW3MEHHasl. DHU3UKO-KU3HH XWMHUYECKHE OCOOCHHOCTH Cpell OOWTaHHS OK 07
opranu3MoB. IlpucnocoGnenuss opraHu3sMOB K >KU3HHM B pasHbIX cpenax. llonsTue 2
skosorndeckoro (dakropa. Krnaccudpukamus skomorndeckux (pakropoB. IlpaBuino
muHuMmyma FO. JIn6uxa. 3akon Tonepantaoctu B. Illendopaa
Tema 4.2. Conep:xanue 4
Honyasinusi, CamocrosiTenbHas padora 2 OK 01
cooduuecrsa, OKojoru4eckas xa 6] OK 02
pPaKTepUCTHKA BHIA W TONYSIIHHA. OKOJOTWYECKas HUIIA BUJA.
IKOCHCTEMBI DKOJIOrMYecKre XapaKTepUCTHKU momyssiiuu. CoolIiiecTBa M 3KOCUCTeMbl. buorieHo3 u 2 OK 07

ero crtpykrypa (B.H. CykaueB). CBsa3u Mexy opranu3smamu B 6uoneHose. CTpyKTypHBIE
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KOMITOHEHTBI 9KOCHCTEMBI: IMPOJIYIICHThI, KOHCYMEHTHBI, PeIyleHThl. KpyroBopoT BeriecTs
51 IIOTOK SHEPrUU B DKOCHUCTEME. Tpoduueckue YPOBHH.
AHTPOIIOTEHHBIE  AKOCHUCTEMBI.  ATPO’KOCHCTeMBbI. OTJIHYMS  arpodKOCHUCTEM  OT
OMOreoILCHO30B.

YpboskocucTteMbl. OCHOBHBIE KOMIIOHEHTBI YPOOIKOCHCTEM

IIpakTyeckoe 3ansaTHe: Ne 11

24. Tpopuueckue nenu u cetd. OCHOBHBIE IOKa3aTeau »dKocucTeMbl. buomacca u
IPOAYKIMSL. DKOJIOrMUECKUEe MUpaMK/Ibl Yuces, Onomacchl U sHepruu. [IpaBuio nupamuabl
SHEPIUH.
PemieHne npakTUKO OPHEHTHPOBAHHBIX PACUETHBIX 33JaHUM II0 IIEPEHOCY BEIECTBA U
SHEPruM B 3KOCHCTEMAaxX C COCTaBleHUE TPO(PUYECKUX Lene um nupamuj OMoMacchl U
SHEPIrUH

Tema 4.3. Conep:xkanue
buocgepa- CamocrosTeqbHas padora.
rJ100a1bHas =
buocdepa - xxuBas obonouka 3emnu. PazButue npenacrasienuii o 6uochepe B tpynax B.U.
IKO0JIOTHYeCKas
BepHaznckoro.
cucremMa .
Ob6nactu Ouocdepsr u e€ cocraB. JKuBoe BemecTBo Ouocdepbl U e€ro (yHKIUU
3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdepsl. OcodeHHOCTH OMocdephl Kak riodanbHOMI OK 01
HKOCHUCTEMBI.
- OK 02
Jlunamuyeckoe paBHOBecue B Ouocdepe. Purmuunocts sBneHuit B Ouocdepe. OK 07
KpyroBopoTsl BemecTB M OHOTC€OXMMHUYECKHE IUKIBL. [JI00aibHBIE HSKOJIOTHYECKHE
Ipo0JIeMbl COBPEMEHHOCTH U IIYTH UX pEIIeHUs
Pemenne mpakTHKO- OPHEHTHPOBAHHBIX PACYETHBIX 3a/a4d Ha OIpEeNICHUE IIIOMIA M
HACAXJAEHUN JUId CHIKEHHS KOHLEHTpAIMM YIJIEKUCIIOro ra3a B arMocdepe CBOEro
pETHOHA TPOKUBAHHMSI
Tema 4.4. Conep:xanue
Bausinue CamocrosiTeibHasi pa6oTa
AHTPONOTeHHBbI =
(baKTOpoB Ha AHTpoONOreHHsle BO3JeHcTBUS Ha Ouocdepy. 3arps3HEHUs Kak BUJA AaHTPOIOT€HHOTO
X o
Suocdk P BO3JCHCTBUS (XUMHYecKoe, (pu3mdeckoe, OHOJOTHYECKOE, OTXOJAbl IPOU3BOJACTBA U
nocepy

notpeOienus). Bo3aeicTBHs Ha atMocdepy. BosneiictBus Ha ruapocdepy (3arps3HeHus u
1709 WCTOYHUKH, WCTOIICHUS BOJ).
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BoszneiictBust Ha mutocdepy (nerpaganys Mmo4yBbl, BO3ICHCTBHE HA TOPHBIC MIOPOJIa, HEpa). OK 01
AHTpOTIOTeHHBIE BO3/ACHCTBUS Ha OHMOTHYECKHE cOOOIIecTBa (jleca M PaCTUTENIbHBIC OK 02
COOOIIECTBA, YKUBOTHBIM MHD) OK 04
IIpakTyeckoe 3ansaTHe: Ne 12 2 OK 07
25.PenieHre  MPakTUKO-OPUEHTUPOBAHHBIX ~ PAaCYETHBIX  33JaHU 1O  COXPAHEHUIO 5
IIPUPOJIHBIX PECYPCOB CBOETO PETMOHA MPOKUBAHMUS
Tema 4.5. Conep:xkanue 10
Bansinue CamocrosiTenibHasi padoTa 10
COLUAIBHO-
3710poBbE U €ro cocrapistone. OakTopsl, MOJT0KUTEIBHO U OTPULATENILHO BIUSIOLINE HA
IKOJIOTHYECKHUX
OpraHu3M YeloBeKa.
¢daxTopoB Ha
Bpennbie npuBBIYUKH: TOCHEACTBHS M npoduiuakthka. IIpobGiemMa TEeXHOTEHHBIX
310pOBbeE . .
Aop BO3/JICHCTBUII Ha 3I0pOBhE 4YEJIOBEKa (DJICKTPOMArHUTHBIE TMOJsI, OBITOBas XHUMHUS, 2
yeJsioBeKa
M30BITOYHBIE IIYMBI, pajgvanus MU T.I.). AJlanTaius opraHu3Ma uesjoBeka K (axTopam
OKpYXKarolen CpeIbl. 3amuTHbIC MEXaHU3MBbI opranusma YeloBeKa.
310poBBE U padOTOCTIOCOOHOCTb.
[Tpununs! popMHUpOBaHUs 3A0pOBEE cOeperaromero nopeaeHus. Puszndeckas akTHBHOCTh
u 3/10pOBbE.
I'pynnbl 310poBbsi. OCHOBBI 3aKaJuBaHUs. bHOXMMHUYECKHE acCHeKThl PpallOHAIBHOTO 2
nutanus. [lpaBuna 0Oe30macHOrO HCIOJIb30BAHUS OBITOBBIX MHPUOOPOB M TEXHUUECKUX
YCTPOMCTB OK 02
Omnpenenenye CyTOYHOTO palloHa MUTAHUS. 2 OK 04
Co3naHue WMHIUBUAYAJbHOW MaMATKM IO OpraHU3alMM palMOHAIbHON (u3nueckon 5 OK 07
AKTUBHOCTH
Pemenue tecToBbIX 3aganuil o TeMe: «TeopeTnyeckue acrneKThl 3KOJOTUN» 2
Paspnen 5. buorexHnogorusa 4/2
Tema 5.1. Conep:xanue 4 OK 01
buorexnonaoru | Camocrosrensnas pagora 2 OK 02
sl B JKU3HU = OK 04
buorexHonoruss kak Hayka M Hpou3BOJACTBO. (OCHOBHBIE HANpAaBICHHUS COBPEMEHHOMN
KaK10r0
ouorexHosornd. Mertonsl  OmorexHosiorud. OOBEKTHI  OMOTEXHOIOIMH.  ODTHKA 2

OMOTEXHOJIOTHYSCKUX n TCHCTUYCCKUX OKCIICPUMCHTOB.
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[IpaBuia moucka u aHaau3a OMOIKOIOTHYECKOW MHPOPMALIMU U3 PA3IHYHBIX HCTOYHHKOB
(HayuHass W y4eOHO -Hay4Has JUTepaTypa, CpPEICTBA MacCOBOH WH(POpPMAIUHU, CETh
WHuTtepHeT u npyrue)

IIpakTyeckoe 3ansaTue: Ne 13 2
26. Anamu3 wuHOpMaAMM O HAYYHBIX JOCTHDKCHHSX B 00JacTH OMOTEXHOJIOTHH C
UCTIOJIb30BAaHUEM )KMBOTHBIX, IPIMEHEHHE MPOIYKTOB OMOTEXHOJIOTUH B JKU3HU YEIIOBEKa,
MOKWCK W aHaIW3 MHQOpPMAIMKM U3 PAa3IMYHBIX UCTOYHHKOB (Hay4yHas U y4ueOHO-Hay4dHas 2
auTeparypa, CpelncrtBa MaccoBoil uHdopmaruu, ceth Wutepner u npyrue. Pabora B
rpynnax: npeicTaBieHue pe3yabTaTOB PElIeHUs MPOOIEeMBbI.
IIpoMe:xxyTOo4YHasi aTTecTanus (3K3aMeH) 14
Bcero: 144
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3. YCJIOBUSA PEAJIMZALIMU JUCHUITJIMHBI
3.1. Jlns peanmuzanuu TPOrpaMMbl JTUCHUIUIMHBI JOJDKHBI OBITH TPETyCMOTPEHBI
CJIEIyIOIINE CIIEIUAIbHbIC TOMEIICHUS:
Kabuner, ocHameHHbIl B COOTBETCTBHM ¢ 1. 6.1.2.1 00pa3oBaTebHOM MPOrpamMMBbI I10
crenuainbHocty 36.02.01 Berepunapusi.

3.2. UnpopMmannoHHOe obecnedeHne peajn3alui NPorpaMMbl

Jlnst peanuzanu porpaMmbl  OMOIMOTeUHbIH (OHJ 00pa3oBaTENbHON OpraHU3aAIuN
YKOMIUIEKTOBaH MMEYaTHBIMU W/WIIM 3JEKTPOHHBIMH 00Pa30BATEIbHBIMA M WH()OPMAIIMOHHBIMU
pecypcamu, U1l o0ecriedeHus 00pa3oBaTeIbHOTO MpoIlecca.

3.2.1. OcHOBHBIE TeYATHLIE U3AaHUA
IleuyaTHBIX M31aHUI HET

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS
1. Buonorus. 10 kimacc (6a30BbIil ypoBeHb) : yueOHuK / B. B. [Taceunuk, A. A. Kamenckuii, A.

M. Py6uoB [u ap.] ; nox pen. B. B. Ilaceunnka. — 5-¢ usn., crep. — Mocksa : [IpocBemnienue,
2023. — 223, [1] c. : mn. — (Jluams xwu3nm). - ISBN 978-5- 09-103624-4. - Tekcr :
anexktponnbid. - URL: https://znanium.com/catalog/product/2089928 — Pexum mpoctyma: 1o
MOJIITUCKE.

2. buonorus. 11 xmacc (0a30Bblil ypoBeHs) : yueOHuk / B. B. Ilaceunuk, A. A. Kamenckuii, A.
M. PybuoB [u ap.] ; mox pen. B. B. ITaceunuka. — 5-e u3sn., crep. — Mocksa : IIpocsenienue,
2023. — 272 c. : win. — (Jluaus xu3an). - ISBN 978-5-09- 103625-1. - Tekcr : 37MEKTPOHHBIMH. -
URL.: https://znanium.com/catalog/product/2089931 . — Pesxum gocTyma: 1Mo moamnucKe.

3.2.3. lonoTHUTEIbHbIE HCTOYHHKHU

1. Aragonosa, 1. b. buonorus. 10 knacc (6a30Bblii U yrinyOsieHHbIH ypoBeHb) : yueOHuk / U.b.
Aradonosa, B. U. CuBornazos. — 4-e u3., crep. — Mocksa : [Ipocsemenue, 2022. — 256 c.:
WII. - ISBN  978-5-09-100206-5. -  Tekct :  OJEKTPOHHBIA. - URL:
https://znanium.com/catalog/product/2089758 . — Pexxwum gocTyma: mo mommcKe.

2. Aradonosa, U. b. buosnorus. 11 knacc (6a30Bblii 1 yriyOneHHbIH ypoBeHb) : yueOHuk / 1.b.
Aradonona, B. U. CuBornazos ; nog pen. . b. Mop3yHoBoii. - 4-e uza., crep. - Mocksa :
[Mpocsemenwne, 2022. - 208 c. - ISBN 978-5-09-101667-3. - Tekct : amekrponHbd. - URL:
https://znanium.com/catalog/product/2090566 . — Pexxum gocTyra: mo MOIMKCKe.

3. Tlaceunmk, B. B. bwuomorms. 10 xmacc (yrmyOJNeHHBIH YpOBEHB) : YUEOHWK s
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIIUIIJIMHBbI

PesyabTaThl 00yueHus

Kpurepum ouenku

MeTtoanbl OLIEHKH

JucuuninHapHble pe3yJbTaThl:

- c(OpMHUPOBATH 3HAHUS O MECTE U POJIH OMOJIOTHH
B CHCTEME €CTCCTBEHHBIX HayK, B (POPMHPOBAHUU
COBPEMEHHOW  €CTCCTBCHHOHAyYHOW  KApTUHBI
mupa, VB mo3HaHW# 3aKOHOB MPUPOJBI U PEIICHUN
KU3HEHHO BaKHBIX COLIMATTbHO-3TUYECKUX,
YKOHOMHYECKUX, IKOJIOTHYECKUX npodiem
YellOBEYECTBA, a4 TaKXKE B PEIICHUU BOIPOCOB
paIroHaIBLHOTO IPUPOIOTIOIH30BAHNUS; B
(GOpMHUPOBaHMHM  IICJIOCTHOTO  OTHONICHUS K
npupojie, OOIIECTBY, 4YEJIOBEKYy; O  BKIaJe
POCCHUUCKHX M 3apyOC)KHBIX YYCHBIX-OHMOJIOTOB B
pa3BUTHE ouoJioruy; (byHKIIMOHATLHON
IPaMOTHOCTH YEJIOBEKA IS PEUICHUS JKU3HCHHBIX
po0Jem,

- YMETb BJIAJIETh CUCTEMOW OMOJIOTHYECKUX 3HAHUH,
KOTOpasi BKJIFOYAET:

OCHOBOTIOJIAraloNe OUOJIIOTUYECKHUE TEPMHUHBI M
MOHATHUSA ( )KU3HB, KJIETKA, TKaHb, OPraH, OpraHu3M,

BU/I, MOTYJISTINS, 9KOCHCTEMA, OHOIIEHO3,
ouocdepa; MeTabOIU3M, TOMEOCTa3, KIETOYHBIN
MMMYHUTET, OuocHHTE3 Oenka, OWOMOJIMMEpHI,
JTUCKPETHOCT, caMOpeTryJIsIIHs,
CaMOBOCITPOM3BEJICHNE, HACIICCTBEHHOCTb,
W3MEHUYUBOCTh, JHEPrO3aBHUCHUMOCTb, POCT U
pa3BuTHe);

buonornueckue teopum: kierouHas teopus .
[[IBanna, M. IlIneiinena, P. Bupxosa; KIOHaIBbHO-

ceslekTuBHOro ummynurera Il Opmux, WM.
Meunukosa, XPOMOCOMHast TEOpUS
HACJIEACTBEHHOCTH T. Moprana, 3aKOH

3apoasimeBoro cxoacrsa K. bapa, sBomronnoHHas
teopuss Y. JlapBuHa, CHHTETHYECKas TEOPHs
ABOJIIOIMHU, Teopus aHTponoreHeza Y. JlapBuHa;
Teopus 6uoreoneHoza B.H.Cykauéna; yuenus H.U.
BasunmoBa — o llenTtpax MHOroobOpasus u
IIPOUCXOXACHNUS KYyJIbTYpHBIX pacreHud, A.H.
CeBeprioBa — 0 MyTSAX U HANpPaBIEHUSIX HBOJIIOLINH,
B.1. Bepnanckoro — o Ouocdepe; 3aKoHBI (
eauHooOpa3usi TMOTOMKOB IE€PBOTO IOKOJICHUS,
pacIleIIeHUs IIPU3HAKOB, HE3aBHCHUMOI'0
HacJelOBaHUS  MPU3HAKOB u HapyLIeHUs
cuerieHus: reHoB T. MopraHa; romMoJIOrM4eCcKuX
pAIOB B HACIEACTBEHHOW wu3MeHunBoctd H.U.
Basuiosa, renernueckoro paBHoBecus Jxx. Xapau
u B. BaiinOepra; 3apoapimesoro cxozctsa K. bapa,

Onenka  «OTJHYHO». 3a
IyOOKOe u MTOJTHO®
OBJIa/ICHUE coJiepKaHHEM
yuyeOHOro  marepuaia, B
KOTOpOM oOyuatromuiics
OpUEHTHpYeTCH,

MOHSTUNHBIM anmnaparom,
aKILIEHTOJIOTUYECKUM u
ophosnruecKkuM

MUHUMYMaMH, 3a YyMEHHE
HaXOIUTh M UCIOJIB30BaTh
uHdopMaIuto.

Ouenka «xopomo». Ecmu
00y4aroIuics OTHO OCBOMII
yuyeOHbII MaTepHuall, BIAJEeT

HOHSTHIHBIM anrmaparom,
AKIIEHTOJIOTUYECKUM "
opdosnrueckum
MUHUMYMaMH,
OPUCHTUPYETCS B H3yYCHHOM
Mmarepuaie, IPaMOTHO

u3NaraeT OTBET, HO B €ro
dbopme HMEIOTCS OTHETbHBIE
HETOYHOCTH.

Ornenka
«Y/10BJICTBOPHTEJIbHO.
Ecnu oOyuatromuiics
OoOHapy>KMBaeT 3HAHUSA U
MOHWMAaHWE  TIOJIOKEHHOTO
y4eOHOT0 Mmarepuana,
MOHSITUHHOTO anmapara,
aKI[EHTOJIOTUYECKOT O U
opdosmnuyueckoro

MHHHMYMOB, HO H3JIaraeT Mx
HETIOJTHO,
HETIOCIIeIOBATEIBHO,
JIONYCKaeT HETOYHOCTH B
OIIPEJICTICHUU TIOHATHH, He
ymeer J0Ka3aTeNbHO
000CHOBATh CBOU CYXJICHUS.

Onenka
«HEY0BJIEeTBOPUTEIbLHO.
Ecmm  oOydarommiicss umeet
pa3po3HEHHBIE,
OeccucTeMHBIE 3HAHMA, HE
yMEeT BBIACIATh TIABHOE H
BTOPOCTETICHHOE, JIOIyCKaeT
OomMOKM B  OMNpeNeIeHUN
MOHATHH, HCKaXKaeT X

—  YCTHBIE 51
IIICbMECHHBIE
OIIPOCHI Ha
TEOPETUYECKUX U
MIPAKTUYECKUX

3aHATHAX (BXOJIHBIC
1 (ppOHTAIbHBIC);

—  CEMHHApHI,
MIPAKTUICCKUE
3aHATHS;

—  B3aUMHBIU
KOHTPOJIb npu
pabore B mapax u
MaJIbIMU TPYIIIIaMU;
—  CaMOKOHTPOJb
TEOPETUICCKUX
3aHATUH U MPOBEpPKa
CaMOCTOSTEILHOMN
BHEAYIUTOPHOU
paboTsI;

—  HabmroneHue,
WHTEPIIpETAIHS
pe3yIbTaTOB 31
DKCIIEpPTHAs OLIEHKA
JEATEIbHOCTH
oOydaromuxcst  Ha
MTPAKTUIECCKIX 51
TEOPETUUECKIX
3aHATHSIX;

- 10 3aBEepUICHHUIO
Kypca TPOBOIMTCS
IK3aMeH B paMKax
ITPOMEKYTOUYHON
aTTeCTallu
CTYJICHTOB
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ouoreHeTuueckoro 3akoHel . I'ekkemsa, .
Mronnepa); IIPUHLIUIIBI (4uCTOTBI ~ Tramer,
KOMIUIEeMEHTAapHOCTH); TpaBuia (MuHuMyMmMa HO.
Jlubuxa, 9SKOJOTMYECKOW TMHpaMHIBI  YHCE,
OMoMacChl M SHEPIHH), THUIIOTE3bl (KOalepBaTHOM
AN. Onapuna, mnepsuuHoro Oymbona JIx.
Xonneitna, mukpochep C. Pokca, pubo3zuma T.
Yek);

- chopMupOBaTh YMEHHUS PACKPHIBATH COJIECPKAHUE
OCHOBOTIOJIATAIONUX OHOJOTHYECKUX TEOpHH U
TUIIOTE3: KJIETOYHOM, XPOMOCOMHOM,
MYTallMOHHOM, 3BOJIIOIMOHHOM, MPOUCXOXKICHUE
JKW3HU M YCJIOBEKA; BIIaJICHHE CUCTEMOM 3HaHUN 00
OCHOBHEIX MeToaax Hay4HOTO IMO3HAHU,
UCIOJIb3YEMBIX B OMOJIOTUYECKUX HCCIETOBAHMIX
KUBBIX OOBEKTOB M JKOCUCTEM (OMHCaHHE,
HU3MepeHue, MPOBEJICHUE HaOJIOICHUH ),
Croco0aMy BBISIBIICHUS M OICHKH aHTPOIIOTEHHBIX
W3MEHEHUH B MPUPOE;

- chopMupOBaThH yMEHUs pacKpbIBaTh
OCHOBOIOJIararoume OWOJIOTMYECKUE 3aKOHbI U
3akoHomepHocTd (I. Mennens, T. Moprana, H.W.
Basunosa, 3. I'ekkens, ®. Mrwomiepa, K. bapa),
TPAHMIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

- yMETh BBIACIATH CYIICCTBCHHBIC IPU3HAKH:
CTPOCHUSI BUPYCOB, KJIETOK MIPOKAPHUOT U DYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHWU3MOB,
BUJIOB, OMOTEOIIEHO30B, IKOCHCTEM U Ouochepsr;
CTPOCHHSI OPTaHOB M CHCTEM OPTaHOB PACTCHHIA,
KUBOTHBIX, YEJIOBEKa; MIPOIIECCOB
KHU3HECITCIHHOCTH, TIPOTEKAIONIUX B OPraHU3Max
pacTeHuil, )KUBOTHBIX U YEIIOBEKA; OMOJOTHUECKUX
mporeccoB: oOMeHa BewiecTB  (MeTabonu3Mm),
WHGOPMAIIMY U TIPEBPAICHUS YHEPTUHU, OPOIKCHHS,
aBTOTPO(HOrO0 U TeTeTpoHOr0 TUIIOB MHUTAHUSA,
dboTocMHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a,

raMeToreHesa, IMOpHOTEHe3a,
MOCTAMOPHUOHANIBHOTO  Pa3BUTHS, Pa3MHOKECHHUS,
I/IHJII/IBI/I)IyaJ'IBHOFO paSBI/ITI/IH opraHnsMa
(oHTOTEHE3a), B3aUMOJICHCTBUSI TEHOB, TETEPO3HUCA;
TIEHICTBUS HCKYCCTBEHHOTO obopa,
CTaOUIIN3UPYIONIETO, JBUXKYIIETO 51
Pa3pBIBAOIIETO €CTECTBEHHOT'O otbopa;
AIIOAaTPUIECKOTO 51 CUMITATPUYECKOTO
BI/IJIOO6paSOBaHI/I$I; BIIMAHUA ABMKYHIUX CHUJI
SBOJIIOLUU Ha reHo(hoH TIOMYJISIITNH;

MPUCIIOCOOJIEHHOCTH  OpPraHU3MOB K cpene
OOUTaHUs, YepeOBaHMs HAIPABICHUN 3BOJIOLINY;
KpyroBOopoTa BEIIECTB M IIOTOKAa DJHEPIUU B
9KOCUCTEMAX;

CMBICII,  OEeCmopsiIoYHO |

HEYBEPEHHO
MaTepua.

usjaaract
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- [puOOpecTd ONbIT TNPUMEHEHHS OCHOBHBIX
METOJIOB HAay4HOTO NO3HAHUS, HCIOJIb3YEMBIX B
Ouonoruu: HAOMIOACHUS U OMNHCAHUA IKUBBIX
CUCTEM, MPOLIECCOB W SBJIECHUW; OpraHU3alud U
MpOBEJEeHUSI  OWMOJIOTMYECKOTO  JKCIIEPUMEHTA,
BBIIBUOKEHUS THUIIOTE3, BBISABIATh 3aBUCUMOCTH
MEXIYy HCCIeNYEeMbIMU BEIMYMHAMHU, OOBSICHATH
MOJIyYeHHBIE  pe3yJabTaThl W (OPMYyIUPOBATH
BBIBOJIBl C HCIOJb30BAaHUEM HAyYHBIX IOHSATHUH,
TEOpPU U 3aKOHOB;

- c(opMUpPOBATh YMEHUS BBIICISATH CYIIECTBCHHBIC
NpU3HAKA  BUPYCOB, KJIETOK MPOKAPUOT U
AYKApPHOT; OIHOKJICTOYHBIX M MHOTOKIJICTOYHBIX
OpPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B M SKOCHCTEM;
0COOCHHOCTH TMPOLIECCOB OOMEHa BEIIECTB U
MPEBpAICHUSI JHEPTrUU B KIIETKE, (OTOCHHTE3a,
IUTACTHYECKOTO W HEPreTHYeCKOro  OOMEHa,
XEMOCHHTE3a, MHTO33a, Mei03a, OIUIOAOTBOPEHHS,
pa3BUTHUS ¥ Pa3MHOXKEHUS, HHIUBUIYATHHOTO
pa3BuTUs opraHu3ma (OHTOreHes3a), OOpbOBI 3a

CyILIECTBOBAHHUE, €CTECTBEHHOI'O ot0opa,
BUJI000pa30BaHus, IPUCTIOCOOTEHHOCTH
OPraHM3MOB K cCpelne OOWTaHWs,  BIUSHUSA
KOMIIOHEHTOB J3KOCHUCTEM, AHTPOIIOT€HHBIX

N3MCHEHMI B DJKOCHCTEMaX CBOSH MECTHOCTH,
KPYrOBOpPOTa BEILECTB M NPEBPAILECHUS] SHEPTUH B
ouocdepe;

- chopmupoBaTH YMEHUS MPUMEHSTH IMOJIyYeHHBIE
3HAHUSI JUIST 00BSICHEHUS OMOJIOTHYECKHUX
MIPOLIECCOB u SIBIICHUH, JUTS NPUHATHUSA
MIPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOM JKU3HU C
Lelnpl0  oOecrmedyeHUss  O€30IACHOCTH  CBOETO
3l0POBBSI M 3JI0POBBSl  OKPYXKAIOIIUX  JTFOJIEH,
COOMIOAICHHST 3JI0pPOBOTO 00pa3za >KM3HH, HOPM
rpaMOTHOTO MOBEICHUS B OKpYy>Karoleu
MPUPOAHON cpene; TOHUMaHUE HEO0OXOIUMOCTU
HCIIOJIL30BaHUS NOCTYOKEHUN COBPEMEHHOM
Ouonoruy U OMOTEXHOJOTHH JIS PaIlOHATBHOTO
MPUPOJIOTIONB30BAHUS;  YMEHHE  HCIOJIb30BaTh
COOTBETCTBYIOIIME aAPTyMEHTHI, OHUOJOTHYECKYIO
TEXHOJIOTHI0O ¥ CHMBOJIUKY JUISI JTOKa3aTeIbCTBA
pOJACTBAa OPraHU3MOB Pa3HBIX CHUCTEMATHYECKUX
TPYII; B3aWMOCBSI3M OPTaHU3MOB U CPEIbI
oOuTaHUs; €JIUHCTBA YeJIOBEUCCKUX pac;
HEOOXOIUMOCTH  370pOBOTO  o0Opasza  JKH3HH,
COXPaHEHUS pa3HOOOpa3usi BUIOB U IKOCHCTEM,
Kak yCJIOBHMSl COCYILIECTBOBAHHMS MPHUPOJLI U
YeJIOBCUCCTBA;

- copMupoBaTh yMEHHUS peEIIaTh OHWOJOTHYECKHE
3aJda4u, COCTaBJIATH TC€HOTUIITNYCCKUEC CXEMbI
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CKpEIMBAaHUS Ji1 DPa3HBbIX THUIIOB HACJIEIOBaHUS
MPU3HAKOB Yy OPraHU3MOB, COCTAaBJSTH CXEMBI
IepeHoca BEUIECTB W DHEPIHMU B OIKOCHUCTEMax
(memu TUTAaHWS, THIIEBBIE CETH), BBISABIATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXy
UCCIIETyeMbIMU  OMOJIOTUYECKHUMH  OOBEKTaMH,
mpoleccaMy W SIBICHUSMHU; JeNaTh BBIBOABI U
MIPOTHO3bI Ha OCHOBaHUU MOJIYYeHHBIX
pE3yNbTaTOB;

- chopMupoBaTh YMEHHS KPUTHYECKH OLIEHUBATb
uH(popMali0  OHUOJIOTMYECKOTO  COJIEPKaHUs;
BKJIIOYAIOLIYK0  IICEBJOHAy4YHbIE  3HAHUSA U3
pa3IMYHBIX HCTOYHHUKOB (CpEeICcTBa MacCOBOM
uHpOpMAINY, HAYYHO-TIOMYJISIPHBIE MaTEpUaIbI),

MHTEPIPETUPOBATH TUYECKUE aCIIEeKThI
COBPEMEHHBIX  HWCCIIEJIOBaHWA B  OHOJIOTHH,
MeauLuHe,  OUMOTEXHOJIOTHMHM;  paccMaTpuBaTh
ri00ajIbHbIE 9KOJIOTHYECKUE po0IIEMbI

COBPEMEHHOCTH, (DOPMHUPOBATh MO OTHOUICHHIO K
HUM COOCTBEHHYIO IO3UIUIO, YMEHUE OLICHUBATh
STHUYECKHUE aCIEKThl COBPEMEHHBIX MCCIIEAOBAHUN
B o0sacTu OHOTEXHOJOTMM U TE€HETHYECKHX
TEXHOJOTUN  (KJIOHHMPOBAHHME,  HMCKYCCTBEHHOE
OILUIOIOTBOPEHUE,  HANPABICHHOE  W3MEHEHHE
reHOMa M CO3/I1aHue TPAHCTEHHBIX OPraHU3MOB);

- chopMUpOBaTH YMEHHUSI CO3[aBaTh COOCTBEHHBIE
MUCbMEHHBIE W YCTHBIE COOOIICHUSI HAa OCHOBE
Ouonormdyeckod MHGOPMAIUU M3  HECKOJIBKHX
HMCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh TOHSITHBIN
amnmapat OUOoJIoTHH;

- YMEHHUE BBIJIBUraThb THIIOTE3bI, IMPOBEPATH HUX
HKCHEPUMEHTAIBHBIMU CPEACTBaMH, (POPMYIUpYys
LeJIb UCCIIEOBAaHUs, aHAIU3UPOBATh IOITY4YEHHBIE
pe3yJbTaThl U 1€7aTh BBIBOBI;

- IIPUHUMATh y4acTue B Hay4HO-
UCCIIeIOBATeNLCKOM  paboTe 1o  OHWOJOTHH,
9KOJIOTUM W MEIWIIUHE, TPOBOJAMMONW Ha 0aze
[IKOJIHBIX ~HAYYHBIX OOMIECTB W  MYOJIUYHO
HpeHCTaBHﬂTB HOHy‘IeHHBIe pe?;y.]'H)TaTI)I Ha
YU4EHUYECKUX KOH(EPEHIHSIX Pa3HOTO YPOBHS;

- copMuUpOBaTh YMEHHSI KPUTHUECKU OICHUBATh
uHpopMalMi0  OMOJOTMYECKOTO  COJIEpXKaHMA,
BKJIIOYAIOLYI0  [ICEBJIOHAYYHbIE  3HAHUS U3
pa3IMYHBIX HCTOYHUKOB (CpEeICTBA MacCOBOM
nH(pOpMalUY, HAYYHO-TIOMYJISIPHbIE MaTepHalibl);
UHTEPIPETUPOBATH ATHUYECKUE aCIEKThI
COBPEMEHHBIX  HCCIEIOBaHMM B  OHonoruwy,
MeIUIUHE, OMOTEXHOJIOTHH;

- HHTCPHOPECTUPOBATH OTHUYCCKUC ACIICKTHI
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COBPEMEHHBIX  HCCIEIOBaHMM B  OHonOruwy,
MeIUIUHEe,  OMOTEXHOJIOTHUH;  paccMaTpHUBaTh
rio0ajbHble HKOJIOTHYECKUE poOIEMBbI
COBPEMEHHOCTH, (DOPMHUPOBATh MO OTHOLICHUIO K
HUM COOCTBEHHYIO IO3UIHUIO, YMEHUE OLICHUBATh
STHUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEAOBAHUN
B o0macti OHOTEXHOJOTMM U TE€HETHMYECKUX
TEXHOJOTUN  (KJIOHMPOBAHHE,  HMCKYCCTBEHHOE
OIJIOZIOTBOPEHME,  HAlpaBJIEHHOE  HM3MEHEHUE
reHOMAa M CO3/IJaHUE TPAHCTEHHBIX OPraHU3MOB);

- chopMUpOBaTH YMEHHUSI CO3[aBaTh COOCTBEHHBIE
MMMCbMEHHBIC W YCTHBIE COOOIIECHUS HA OCHOBE
Oouonoruueckod  uMHGOpPMAIMU M3 HECKOJBKHX
HMCTOYHHUKOB, IrPaMOTHO HCII0JIb30BATh
MMOHATUHHBIN anmapat OHOJIOTHH

- chopMUPOBaTh YMEHHUsSI CO3/1aBaTh COOCTBCHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
Oumosyorudeckoil WHQPOPMAIUU M3  HECKOJBKHUX
HMCTOYHHUKOB, IrPaMOTHO HCII0JIb30BATh
MMOHSATUHHBIN anmapat OUOJIOTHH;

- YMCTb BbBIJIBUI'aTb THIOTE3bI, IIPOBEPATL HUX
OKCIICPUMCHTAJIbHBIMH CpEACTBAMU, (1)OpMy.]'H/Ipy$I
oCJIb HMCCICAOBAHUA, aHAJIM3HUPOBATH IMOJTYYCHHBLIC
PE3YIbTATHI U ACJIaTh BBIBOBI;

- NPUHUMATD ydactue B Hay4YHO-
UCCIIeIOBAaTEeNIbCKOW ~ paboTe 1Mo  OMOJIOTHH.
DKOJIOTUM MEJUIIMHEe, TPOBOAUMON Ha 0aze
IIKOJIBHBIX ~HAay4YHBIX OOIIECTB U  MyOJIUYHO
NPEJCTAaBIATh  MOJYYCHHBIE  pe3yJlbTaThl  Ha
YYECHMUYECKUX KOH(PEPEHIHUIX pa3HOro YPOBHS;

- BJIaJIETh CUCTEMOM 3HAHHUI 00 OCHOBHBEIX METOHAX
Hay4HOT'O IMO3HAHUS, HCIIOJIb3YEMBIX B
OMOJIOTHYECKUX HMCCIICIOBAHUS KUBBIX O0OBEKTOB U
IKOCHCTeM (OMUCaHWe, W3MEpEeHHe, MPOBEIACHUE
HaOMI0/IeHUH); croco0aMu BBIICICHUSI U OIEHKH
AQHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

- yMETh BBISIBJIATH OTIUYHTEIbHBIC IPU3HAKH
KUBBIX CHCTEM, B TOM 4YHCIIe TPHUOOB, paCTCHHIA,
KUBOTHBIX U YEJIOBEKA; TPUCIIOCOOTICHHOCTh BUIOB
K cpene oOuTaHusl, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB DKOCHUCTEM, B3aMMOCBSI3El
OpraHM3MOB B COOOINECTBAaX, aHTPOIMOTEHHBIX
N3MEHEHNH B DKOCHCTEMaX CBOEH MECTHOCTH,

- yMeTb BBIIEIATh CYIIECTBEHHBIC IPU3HAKH
OMOJIOTMUECKNX TIPOIIECCOB: OOMEHa BemecTB (
MeTaboIu3M), HMHPOPMALUU M  HPEBPALCHHS
SHEPTHH, OpoXeHusI, aBTOTpO(HOTO u
reTepoTpoHOro TUIOB MHTAaHUA, (HOTOCHHTE3a U
XEMOCHHTE3a, MHTO03a, MeEi03a, TraMeToreHesa,
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AMOpHOreHe3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOKCHUA, HHIAWBUAYAJIBbHOI'O Pa3sBUTUA
opranu3ma (OHTOreHe3a), B3aUMOJICHCTBHUS TEHOB,
reTepo3uca; JEHUCTBUH WMCKYCCTBEHHOTO OTOOpa,
CTaOMIIM3UPYIOLIETO, ABMKYIIETO U Pa3phIBAIOIIETO
€CTeCTBEHHOTO  000pa,  ajuIOMaTpUYECKOro |
CUMIIATPUYECKOTO0  BUA000pA30BaHUS;  BIMSHHS
ABUIXKYIIUX CHUJ1 3BOJHOINN Ha FCHO(I)OHH
MOMYJISILIUK;, TPUCIIOCOOJIEHHOCTH OPTraHU3MOB K
cpene oOuTaHus, 4YepeIOBaHMS  HAIPABICHUI
SBOJIIOLIMM; KPYroBOpOTa  BEUIECTB W IOTOKA
SHEPTUU B SKOCHUCTEMAX;

Oomme:

B yacTu Tpy/10BOro BOCIUTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepcTBa TPYAOIIO0UE;

- TOTOBHOCTh K aKTUBHOM JICSITEIIbHOCTH
TEXHOJIOTMYECKOW U COLMAIBHON HAITPABJICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, TUIAHUPOBAThH U
CaMOCTOSATENILHO BBITIOJIHATH TAKYIO JESITEIIbHOCTD;
- HHTEPEC K pa3IMUYHbIM chepam
poecCHOHATEHOM JIeATEIILHOCTH,

OBnaneHnue yHUBEpPCAIbHBIMHU Y4€OHBIMU
MM03HABATEIIbHBIMU JCHCTBUSMH:

a) 0a30BbIe JTOTHYECKHE e CTBUS:

- CaMOCTOATENbHO (OPMYINPOBAThH U
aKTyalu3UpOBaTh MPOOJIEMy, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHbIN MTPU3HAK WIIN
OCHOBAHMS JJII CPAaBHEHMSI, KIIacCU(PUKAIITU 1
0000IICHHS;

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

- BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHBHI B ICITEIILHOCTD, OI[CHUBATH
COOTBETCTBHUE PE3yJbTATOB LIEJSM, OLIECHUBATh
PHUCKH TIOCTIEACTBUMN JCATEINHHOCTH,

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUHN
KU3HEHHBIX TIPOOIEM

0) 0a30BbIE HCCIeN0BATENbCKUE eiiCTBUS:

- BJIaJIETh HaBBIKAMH yUeOHO-HCCIIEIOBATEIHCKON 1
MPOEKTHOM ESITeIbHOCTH, HABBIKAMH Pa3peIleHuUs
npo0em;

- BBISIBJISITh IPUYUHHO-CJIEICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBATh 33J/1a4uy, BBIIBUTATh THIIOTE3Y €€
pelieHus, HaXOUTh apTyMEHTHI JIJIs
JTIOKa3aTesIbCTBa CBOMX YTBEP)KICHUM, 3a/1aBaTh
rapameTpbl U KpUTEPUU PEILICHNUS;

- AaHAJIM3UPOBATH MOJTYUYCHHBIE B X0JI€ PEIICHUS
3a/1a4 pe3yJbTaThl, KpUTUYECKU OIICHUBATH UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MECHCHHE B

OuneHka  «OTJHMYHO». 3a
rirybokoe u MIOJIHOE
OBJIJICHHE coJiep>KaHueM
yuyeOHOro  marepuajia, B
KOTOPOM oOyuatroruiics
OpHEHTHUpYeTCH,

HNOHSITUHHBIM anmaparom,
aKIEHTOJIOTUYECKIM "
opdosnrueckum

MUHUMYMaMH, 3a yMCHHUE
HaxXOJWThb U HCIOJIb30BaTh
UH(OPMALIHIO.

Onenka «xopomoy». Ecmu
00yJaronIuiics MOJIHO OCBOMJI
yueOHBId MaTepHal, BIaieeT

MOHSTUAHBIM anmnaparom,
AKIIEHTOJIOTUYECKUM u
opdosnuueckrum
MUHHUMYMaMH,
OPUEHTUPYETCS B U3YYEHHOM
MaTtepuae, rpaMOTHO

u3jaraeT OTBET, HO B €ro
(dhopMe HMMEIOTCS OTAENbHBIC
HETOYHOCTH.

Onenka
«Y/10BJIETBOPHUTEIbHO.
Ecnu oOyuaromuiics
OoOHapy>XKUBaeT 3HAHUSA U
MOHWMAaHWE  TTOJIOKEHHOTO
y4eOHOTO0 Mmarepuana,
MOHSITUHHOTO anmapara,
aKIEHTOJIOTUYECKOT O U
ophosnHrueckoro

MHHUMYMOB, HO M3JIaraeT ux
HETIOJIHO,
HETOCJIEI0BATENBHO,
JOMYCKaeT HETOYHOCTH B
ONPEACICHUN TIOHATHMI, HE
ymeer JI0Ka3aTeJIbHO

- TECTUPOBAHHE;
-BBIIIOJTHCHUEC
KOHTPOJIHBIX padoT
10 TeMaM IpeMeTa;
- pelieHue 3aaad;
- OTIpoC
VHIUBHTyJIbHBIM
3aJaHUSIM;

- NPaKTUYECKHE
paboThI (omenka
PE3yJIbTaToB
BBITIOJIHCHU A
MPaKTHYECKUX
pabor)
-[IPOMEXYTOYHAS
aTTeCTaIlHs:
IK3aMeH

1o

46




HOBBIX YCJIOBHUSIX;

- YMETh IEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO U
IIPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX
IPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh
OpPHUTMHAJIbHBIE TIOAXO0/Ibl U PEIICHUS;

- cI0cOOHOCTh MX UCIIOJIb30BaHUS B
[I03HABATEIbHOM U COLMAILHON IIPAKTUKE

B 00/1acTH HEHHOCTH NMO3HAHHUSA:

- ¢()OpMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN NMPaKTHKH,
OCHOBAHHOTO Ha JIUAJIOTEe KYJIbTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUDE;

- COBEpPILIEHCTBOBAHUE SI3IKOBOM U UNTATEIBCKON
KYJIBTYPBI KaK CPEJCTBA B3aMMOICHCTBHS MEXKILY
JOABMH U TIO3HAHHS MUDA;

- OCO3HAHME LIEHHOCTH HAyYHOH J1eTeIbHOCTH,
TOTOBHOCTbB OCYILECTBIISITh IIPOCKTHYIO U
HCCIIEI0BATEIbCKYIO JeSITEIbHOCTD
WH/IMBUYAIBHO U B TPYIIIIE;

OgByajeHne yHHBepPCAJIbHBIMH Y4¢OHBIMH
MO3HABATEJILHBIMH AeiiCTBUSIMH:

B) paboTra ¢ uH(popManuei;

- BJIaJIETh HaBBIKAMH TOJTyYeHHS WHPOPMAIIUU U3
HCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISITH MIOUCK, aHAJIN3, CHCTEMAaTH3AIHI0 U
MHTEpIpeTanio HHPOPMALIUU PA3TUUHBIX BUJIOB U
dhopm npecTaBIeHus;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (popmarax ¢
y4eToM Ha3zHaueHHsI HH(OPMAIINU U [IETEBOH
ayJAMTOpUH, BBIOUpaAst ONTUMANBHYIO (popMy
MIPEICTaBIICHNUS U BU3yaTH3allu;

- OLICHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTb
nHpOPMAIINH, €€ COOTBETCTBHE MTPABOBBIM U
MOpaJIbHO- STHUYECKUM HOPMaM;

- HCTIOJIK30BATh CPEACTBa MHPOPMAIIMOHHBIX
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B pEeLICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX 33]1a4 C COOI0ACHUEM
TpeOOBaHUI IPrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TMTHEHBI, pecypcocOepeXeHus, IPaBOBbIX U
STHHYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0C30IMacHOCTH;

- BJIaJIETh HABBIKAMH PACTIO3HABAHMS U 3AIIUATHI
uHpopmanuu, UHHOPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH;

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIIPEIEICHUIO;

- OBJIaZICHHE HABBIKAMH Y4eOHO-

000CHOBATh CBOU CYXKJICHHSI.

OnecHka
«HEY/10BJIETBOPHUTEIbHO.
Eciu oOyuaromuiics umeer
pa3pO3HECHHBIE,
OecCHUCTEMHBIC 3HAHHS, HE
yMEET BBIICIATHh TJIaBHOE U
BTOPOCTETICHHOE, JIOMyCKaeT
OmMOKH B  ONpEICICHUU
MOHSITHUH, HCKa)XaeT 1504
CMBICII,  OECHopsIIOYHO |
HEYBEPEHHO M3JIaraet
MaTepHal.
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KCCIIEIOBATENILCKOM, MPOEKTHON U COIMATIbHOM
NEeSATEeIbHOCTH;

OBjaieHHe YHUBEpPCAJIbHBIMU
KOMMYHUKATUBHBIMHU /Ie/iCTBUSIMH:

0) coBMeCTHasl 1esITeJIbHOCTh:

- IOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA
KOMaHJAHOW ¥ UHJIMBUyaIbHOU pabOThI;

- PUHUMATD 11€JIU COBMECTHOM JEATEIHHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH IEHUCTBUS 1O
€€ JOCTIKECHHUIO: COCTABIIATH IIJIaH ACHCTBUM,
pacnpenensaTh pojid ¢ y4eTOM MHEHUM YYaCTHUKOB
00CyX1aTh pe3yJIbTaThl COBECTHOM pabOoTHI;

- KOOPJIMHUPOBATH U BBINOJIHATH PaboTy B
YCJIOBUSIX peajbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYIIECTBJISATH MO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYALMSIX, IPOSBISATh
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITMATUBHBIM
OBjajieHHe YHUBEPCAIbHBIMU PeryJsiTHBHBIMU
JeHCTBUSIMU.

') IPUHATHE ce0sl U APYTUX JIIOjeil:

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIFOAEH
MIPU aHAJIM3E PE3YJIbTATOB JAEATEILHOCTH;

- IPU3HABATh CBOE MIPaBO U MPABO APYTUX JIIOAEH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MTOHUMATH MUD C
MTO3UIIMH JIPYTOTo YeI0OBeKa

B 001acTH 3K0J10rHY€CKOT0 BOCIIUTAHMS

- cpopMUPOBATH FKOJOTUUECKON KYIbTYPHI,
MMOHUMaHHUE BIMSHUS COLMATBbHO-?KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHON H
COLIMATILHOW CPEeJIbl, 0CO3HAHUS TJI00ATEHOTO
XapakTepa 3KOJOTHYECKUX MTPodieM;

- INIAHUPOBAHUE U OCYUIECTBIIEHUE JACHCTBUM B
OKpY’KaroIllel Cpesie Ha OCHOBE 3HAHUSA LeJen
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA; AaKTUBHOE
HEINpUATHE JEHUCTBUN, TPUHOCAIINX BPEX
OKpY>Kalollen cpelie;

- YMEHHE MMPOTHO3UPOBATH HEOIArONPHUSATHBIC
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMbIX
NEWCTBUH, TPEIOTBpALIAs UX;

- pacuIMpeHHe OMbITa ACSATEIbHOCTH
AKOJIOTUYECKON HAINPaBICHHOCTH;

- OBJIaJICHUE HaBBIKAaMH y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COIMAIIBHOM
NEeSATETbHOCTH
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|. OBIIME INTOJIOKEHUSA

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

2. ®©OC BKIIOYAET OLEHOYHBIE MaTepuajabl g MPOBEICHUS TEKYLIEro KOHTPOIS U
MIPOMEXKYTOUHOM aTTecTalu B popme 3K3aMeHa.

3. ®OC mo3BOJSICT OIGHWBATh 3HAHWSA, YMCHUS, HampaBJICHHbIE Ha (QOpMUpPOBAHUE
KOMIIETCHIINH.

4. ®OC pa3paboTaH Ha OCHOBAHWH TIOJIOKEHUH OCHOBHOW 00pa3oBaTEIbHON MPOrpaMMBbI IO
crenunanbHocTd 36.02.01 Berepunapus auciuminasl OO/l. 10 buosorusi.

5. @OC sBasieTcs 00s13aTeNbHBIM 000COOIEHHBIM MPUIIOKEHUEM K paboueil mporpaMme.



1. O)KUJAEMBIE PE3YJIbTATHI U3YUEHUSA

PesyabTaTnl 00yueHus

IToxa3zaTen oeHKH
o0pa3oBaTe/IbHBIX Pe3yJIbTATOB

I[HCIIHHJII/IHapHLIe pe3yabTarhl:

- c¢(opMHUPOBATh 3HAHUS O MECTE M POJIM OMOJIOTHH B CUCTEME
€CTECTBEHHbIX HayK, B (OPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAY4YHON KapTUHBI MHUpa, VB TO3HaHUM 3aKOHOB

npupoasl MW PCHICHUHU XHU3HCHHO BaXHBIX COIHAJIIBHO-
9THUYCCKUX, OKOHOMUYECCKHX, OKOJOTHYCCKUX HpO6JI€M
4CJIOBCUYCCTBA, a TaKXKEC B PCLIICHUN BOITPOCOB

palMoOHAIFHOTO TPUPOAONOIL30BaHUSA; B (OPMHPOBAHUU
LIEJIOCTHOTO OTHOILEHUS K MPHUPOJIE, OOLIECTBY, YEIOBEKY; O
BKJIaJIE POCCHUHCKMX M 3apyOexHBIX YYEHbIX-OMOJIOTOB B
pasBuTHEe  OHOJOrMM;  (DYHKIHOHAJIBHOW  I'PaMOTHOCTH
YeNoBeKa JUIsl PeUICHUs KU3HEHHBIX POOIIeM,

- YMCTh BJIAACTH CHCTEMOM OHMOJIOTMYECKHX 3HaHHI>i, KOTOpas
BKIIIOYacT:

OCHOBOIIOJIATalOIINEe OMOJOTHYECKUE TEPMHUHBI U TOHATUS (
JKU3Hb, KJIETKA, TKaHb, OPTaH, OPraHU3M, BWJI, MOMYJISAIHS,
JKocHUcTeMa, OMoleHo3, ouocdepa; MeTaboIu3M, roMeocTas,
KJIETOYHBIA MMMYHUTET, OUOCHMHTE3 Oeiika, OMOIOJIMMEDHI,
TUCKPETHOCTh,  CAMOPETYMSIHUs, CaMOBOCIPOU3BENCHNUE,
HACJICJICTBEHHOCTh, HM3MEHYHBOCTh, JHEPTrO3aBHCHMOCTD,
POCT U pa3BUTHE);

buonornueckue teopun: kineroyHas teopus T. IlIBanna, M.
Ineiinena, P. Bupxosa; KJIOHAJIbHO-CEJIEKTUBHOTO
ummynurera II. Opnux, WM. MeunukoBa, XpoMocoMHas
TEOpUsi  HACJIEJCTBEHHOCTH T. Moprana, 3aKOH
3apoabimeBoro cxoactea K. bapa, spomonmonnas teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl OBOJIIOLMH, TEOPHS
anTponoreHeza Y. JlapBuHa; Teopuss OuoreoleHosa
B.H.CykauéBa; yuenus H.M. BasunoBa — o IlenTpax
MHOT000pa3usi M TMPOUCXOXKICHUSI KYJIbTYPHBIX PpacCTEHHI,
A.H. CeseprioBa — 0 myTsiX U HallpaBJIEHUAX 3BoJrouuu, B.M.
Bepuanckoro — o Ouocdepe; 3akoHB (  emuHOOOpa3Hs
IIOTOMKOB TIEPBOTO IOKOJIEHMSI, PACLICIUIEHUS NPU3HAKOB,
HE3aBHCHMOI'O HAcleJ0BaHUs NPU3HAKOB M HapyLICHUS
cueruieHns reHoB T. MopraHa; roMOJIOTMUECKHUX DSIOB B
HacJeqCTBEHHOU N3MEHYNBOCTH H.W. Basuiona,
reHetuueckoro pasHoBecus k. Xapau u B. BaiinOGepra;
3apoapimieBoro cxojactBa K. bapa, OuoreHeTmdeckoro
3akoHbl D. ['ekkens, ®. Mrioiepa); TpUHIMNIBI (YUCTOTHI
ramMeT, KOMILJIEMEHTApHOCTH); mpaBwia (MuHumyMma [O.
JInbuxa, HSKOJIOTMYECKOM NHpaMHIbl YuCes, OHoMacchl |
SHEPTHH); runore3sl  (koanepBatHod AWM. OmnapuHna,
nepBuyHoro OynboHa Jlx. Xonaeina, mukpocdep C. Dokca,
pubo3uma T. Yek);

OLeHKa «OTJINYHO». 3a
rIyOOKOE | MOJIHOE OBJIA/ICHHE
CoJIep’KaHueM yuyeOHOro
MaTepHuasa, B KOTOpOM
00y4aromunicss OpUEHTHPYETCS,
TIOHSATHIHBIM aInapaToM,
aKIEHTOJIOTUYECKUM U
op(hOITUIECKUM MHHUMYMaMH,
3a yMEHUE HAaXOIUTh U
UCIIOJIb30BaTh UH(POPMAITHIO.
Ouenka «xopomo». Eciu
00yJarouuics MmoJIHO OCBOMII
yueOHbIN MaTepua, BIaJeeT
TIOHSATUITHBIM aIapaToM,
AKIEHTOJIOTUYECKUM U
oph0o3MUYECKUM MUHUMYMaMH,
OPUEHTUPYETCS B U3YUYCHHOM
MaTepualie, fpaMOTHO HM3JIaraeT
OTBET, HO B €ro (hopMe UMEIOTCS
OTJeNIbHBIE HETOYHOCTH.
Ornenka
«Y/10BJIETBOPUTEIBHO». Eci
oOyyaromuiicsi 0OHapyXKHBaeT
3HAHHA U TIOHUMaHNE
MOJIO’KEHHOTO Y4eOHOTO
Marepuaa, MOHATHIHHOTO
armmapara, aKIeHTOJIOTHIECKOTO
1 op(hO’MHUECKOTO
MHUHHMYMOB, HO U3J1araet ux
HETIOJTHO, HEMOCJIEeI0BATEIBHO,
JIOITyCKAeT HETOYHOCTH B
OTIpeJIeIeHUH TTOHATUH, HEe
yMeEeT JI0Ka3aTeNbHO
000CHOBATh CBOU CYXKJICHUS.

OneHka
«HEYT0BJIETBOPUTEILHOY.
Ecnu oGyuaromuiicss umeet
pa3pO3HEHHBIE, OECCHCTEMHBIC
3HaHUuA, HC YMGGT BBIACIIATH




- chopmupoBaTh yMEHHS  pacKpbIBaTb  COJEpXKAHUE
OCHOBOTIOJIATAIOMINX OMOJOTHYECKHX TEOPHA M THIIOTE3:
KJICTOYHOM, XPOMOCOMHOM, MYTallMOHHOW, 3BOJIIOIMOHHOM,
MPOUCXOKICHUE >KU3HU M YEJOBEKa; BIIAJICHUE CHUCTEMOU
3HAHUH 00 OCHOBHBIX METOJIaX HAYYHOTO IIO3HAHUS,
UCIIONIb3YEMBIX B OHMOJIOTHYECKUX HCCICIOBAHMIX JKUBBIX
00BEKTOB W PKOCHCTEM (OIHCAaHKE, U3MEpPEHUE, MTPOBEACHUE
HAOMIOJCHUI);  croco0aMu  BBISIBJICHHS W OLICHKH
AHTPOIIOTEHHBIX U3MEHEHUH B IPUPOJIE;

- chopMUpOBaTh YMEHHUsS PACKPBIBATH OCHOBOIIOJIATAOIINE
Ouosiornueckue 3akoHbl u 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.. BaBunosa, O. I'ekkensi, ®. Mroiepa, K.
bapa), rpaHuIlsl UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

- YMETh BBIJCIATH CYIISCTBEHHBIC MPHU3HAKU: CTPOCHUS
BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJHOKICTOUHBIX U
MHOTOKJIETOYHBIX ~OpPraHU3MOB, BHJOB, OHOTI€OIICHO30B,
9KOCUCTEM U Ouocdepsl; CTPOCHHS OPraHoB M CHUCTEM
OpPraHOB pacTEHHWH, JKUBOTHBIX, YEJIOBEKAa; IIPOILIECCOB
KU3ZHEJEATENIbHOCTH,  MPOTEKAIONIMX B OpraHu3Max
pacTeHuii, JKMBOTHBIX M  4YeJOBEKa; OHMOJIOTMYECKHX
IpoIeccoB: 0OMeHa BemecTB (MeTadom3M), HHGOpPMAIUU U
IpEBpalleHHs] 3HEPIUM, OpOXKEHUs, aBTOTPOPHOrO MU
reTeTpoHOro TUMOB MUTaHUS, (OTOCUHTE3a U XEMOCHHTE3a,
MHTO3a, Meiio3a, raMeToreHesa, sMOpuoreHesa,
HOCTAMOPHOHAIBHOTO pa3BUTHSA, Pa3MHOXKEHUS,
WHIUBUIYAJIbHOTO  Pa3BUTHS  OpraHu3Ma (OHTOTEHe3a),
B3aMMOJICHCTBUS TeHOB, reTepos3uca; necTBus
MCKYCCTBEHHOTO 000pa, CTaOMIIU3UPYIOIIETO, IBIXYIIETO U
pa3phIBAIOILEr0 €CTECTBEHHOI'O 0TOOPA; alIoNaTpUYECKOro U
CUMIIATPUYECKOTO BHUI000pa30BaHUS; BIIMSHUS JIBIKYIIAX
970 9BOJIIOLIUH Ha reHo(oH TIOMYJISIIINH;
NpUCIIOCOOJICHHOCTH  OpPTaHU3MOB K Cpele  OOHWTaHus,
YepelOBaHUS  HANpPaBIEHUH  OSBOJIOIUH;  KPYroBOpOTa
BEIIECTB M MTOTOKA YHEPTUH B SKOCHCTEMAX;

- TpUOOPECTH OMBIT TNPUMEHEHUS OCHOBHBIX METO/I0B
HAyYHOTO  TIO3HAHUs, HUCHOJb3yeMBIX B  OMOJIOTHU:
HAOJIIOJIEHUs M ONMCAHUS >KMBBIX CHCTEM, IPOLIECCOB U
SBJICHUH; OpraHu3allMd M TPOBEJIEHHUs OHOJIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBIKEHUS TUIIOTE3, BBISIBIIAATD
3aBUCHUMOCTH  MEXAY  HCCICAYEMBIMHU  BEIMYUHAMU,
OOBSCHATh TOJNYYEHHbIE pe3yabTaThl M (HOPMYJIHNPOBATH
BBIBOJIbI C HCIIOJIb30BAHMEM HAYUYHBIX I[OHATHUM, TEOPUH U
3aKOHOB;

- copMHUpPOBATH YMEHHUS BBIICIATH CYIIECTBEHHBIE PU3HAKU
BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHUOT; ONHOKJIETOUYHBIX U
MHOTI'OKJICTOYHBIX OpI‘aHI/I3MOB, BHUO0B, 6I/IOFGOHCHO3OB )41
9KOCHUCTEM; OCOOCHHOCTH TIPOIECCOB OOMEHa BEIIECTB M
NpeBpalleHusl  SHEPrUu B KIIETKE, doTocuHTE3A,
IUTACTUYECKOTO M JHEPreTHYECKOro oOMeHa, XEMOCHHTE3a,
MHUTO34, Melo3a, OIUIOIOTBOPEHUS, pa3BUTHSL Hu

IJ1aBHOE U BTOPOCTENIEHHOE,
JIOTTyCKaeT OUIUOKHU B
ONPEACIICHUU TTOHATHIA,
HCKQXKAET UX CMBICII,
0ecropsiIoYHO U HEYBEPEHHO
U3JIaraeT MaTepuall.




Pa3sMHOKCHUS, WHIUBHIYaJIbHOTO Ppa3BUTHS OpraHu3Ma
(onTOreHe3a), OOpbOBI 3a CYIIECTBOBAHHE, ECTECTBCHHOIO
otbopa, BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB
K Cpeac O6I/ITaHI/ISI, BIIMSAHHUA KOMIIOHCHTOB JKOCHCTEM,
AQHTPOIIOTEHHBIX ~ M3MEHEHHH B  JKOCHCTEMaX  CBOCH
MECTHOCTH, KPYrOBOpPOTa BEIICCTB W MPEBPAICHHS SHECPTUH
B Onocdepe;

- copMupoBaTh yMEHUS NPUMEHSTH IMOJTYYEHHBIC 3HAHUS
U1 0OBSICHEHHs] OMOJIOTMYECKUX MTPOLECCOB U SIBICHUH, A
IPUHSTHS IPAKTUYECKUX PEIICHUN B IIOBCEHEBHON JKU3HHU C
Henplo  obecrneyeHus O€30IaCHOCTH CBOErO 370POBbs U
3I0pOBbsSI  OKPYKAIOIIUX JIOACH, COONIOJACHUS 3I0pPOBOTO
o0pasa *H3HU, HOPM IPAMOTHOTO MTOBEJICHUS B OKPY>KaIOLIeH
IIPUPOIHON cpexne; ITIOHUMAaHHE HE00X0MMOCTHU
UCIOJIb30BAaHUSl JIOCTHKEHUH COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTHI I pallMOHAIBHOTO MPUPOJOIOJIb30BAHMUS;
YMEHHME HCIOJIb30BaTh  COOTBETCTBYIOLIME  ApPryMEHTHI,
OMOJIOTMYECKYI0  TEXHOJOTHMI0O U CHUMBOJIMKY s
JI0Ka3aTeNnbCTBa poJIcTBa OpPraHU3MOB pa3HbIX
CUCTEMATUYECKUX TPYIIIT; B3aUMOCBS3H OPIaHU3MOB U CPEJIbI
OoOUTaHUSA; €IUHCTBA YEIOBEYECKUX pac; HEOOXOIUMOCTH
3I0pOBOTO 00pasa >KU3HM, COXPAHEHUsI pa3HOOOpa3usi BUIOB
U DKOCHCTEM, KaK YCIIOBUS COCYIIECTBOBAaHUS IIPUPOABI U
YeJI0BEYECTBA;

- copMHpOBaTh YMEHMs pelIaTh OWOJOTHYECKUE 3aj]lauu,
COCTaBJISITh T'€HOTUIIMYECKHE CXEMbl CKpPELIUBAaHUS IS
pa3sHbIX THUIIOB HAcJEIOBaHUs IPU3HAKOB y OPraHU3MOB,
COCTaBJISITh CXEMbl I€pEeHOCa BEIIECTB W JHEPruH B
JKOCHUCTeMax (LemM MUTaHMs, MUILEBbIE CETH), BBIABIATH
INPUYMHHO-CJIE/ICTBEHHBIE CBSI3UM MEXIY HCCIeIyEeMbIMU
OMoNOrNYecKUMU OOBEKTaMHM, MpoIeccaMU M SIBICHUSIMU,
JIeNaTh BBIBOABI M IPOTHO3bl HAa OCHOBAHWM IOJTYyYEHHBIX
pE3yJIbTaTOB;

- chopmupoBaTh  yMEHUS  KPUTHUYECKH  OIICHUBATH
uH(pOpMAIIMI0 OUOJOTHUYECKOTO COJIEPIKAHUS; BKIIOYAIOIIYIO
NICEB/IOHAYYHbIE 3HAHMS M3  Pa3IUYHBIX HUCTOYHUKOB
(cpencTtBa MaccoBod HH(pOpPMaNUM, HAYIHO-TIOMYJISIPHBIE
Marepuanbl), HHTEPIPETUPOBATh  ITHUUECKUE  aCHEKThI
COBPEMECHHBIX I/ICCHG}IOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MEOUITUHE,
OMOTEXHOJIOTHH; paccMaTpuBaTh rI00anbHbIC
HKOJIOTUYECKHE TPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
MO0 OTHOIIGHHI0O K HUM COOCTBEHHYIO MO3HUIUIO, YMEHHE

OLICHUBATh STHUYECKHE aCIEeKThI COBPEMEHHBIX
UCCIIEIOBaHUH B 00JIaCTH OMOTEXHOJIOTMU U T'€HETHYECKUX
TEXHOJIOTHI (KIIOHUpOBaHUE, HCKYCCTBEHHOE

OIJIOJIOTBOPEHHUE, HAIMPABICHHOC HW3MEHCHHE TEHOMa W
CO3JIaHUE TPAHCTCHHBIX OPTaHU3MOB);

- chopMupoBaTh  yMEHHS  CO3/1aBaTb  COOCTBEHHBIC
NUCBMEHHBIE W YCTHBIE  COOOIICHHMS HAa  OCHOBE
O6uonornyeckoil nHGOpMAMK M3 HECKOJIBKUX HCTOYHHUKOB,




TpaMOTHO HUCIIOJIb30BaTh MMOHSTHBIN armapar 6I/IOJ'IOFI/II/I;

- YMEHHME  BBIIBUTaThb  THUIOTE3bl, MPOBEPATH  UX
SKCIIEPUMEHTAIBHBIMU  CPEACTBaMH, (QOpMYyIUpys Lejb
UCCJICIOBAHMS, AHAIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl U
JIeJIaTh BBIBO/IBI,

- IPUHUMATh Y4acTHE B HAYYHO-HCCIIEJOBATENILCKOM paboTe
o OMOJIOrHH, SKOJOTUM U MEAMIIMHE, MPOBOJUMON Ha 0aze
MIKOJBHBIX HAy4YHBIX OOIIECTB M IYOJUYHO NPEACTaBIATH
MOJIyYEHHBIE PEe3yJbTaThl HAa YYECHHUYECKHX KOH(PEPEeHLHUIX
pa3HOro YpOBHS;

- chopmupoBaTh  yMEHHS  KPUTHYECKH  OLECHUBATh
uH(pOpMaLKI0 OHOJIOIMYECKOTO COAEPIKAHUS, BKIIOYAIOIIYIO
NICEBJOHAYYHbIE 3HAHMA W3 PA3IMYHBIX HCTOYHHUKOB
(cpencTtBa MaccoBod HH(pOpMalUM, HAYYHO-TIOMYJISPHBIE
MaTepuaibl); HUHTEPHPETUPOBATH ITHUYECKUE  ACIEKThI
COBPEMEHHBIX HCCJICIOBAaHUM B OHOJOTUM, MEAUIIMHE,
OMOTEXHOJIOTHH;

- HMHTEPIPETUPOBATh JTHUYECKHE AaCIEKThl COBPEMEHHBIX
UCCIIC/IOBAaHUI B OHOJIOTUH, MEIUIMHE, OMOTEXHOJIOTHH;
paccmarpuBarh  TI00ATbHBIC 3KOJOTHYCCKUE IMPOOIEMBI
COBPEMEHHOCTH, (OpPMHUPOBATh MO OTHOLICHUIO K HUM
COOCTBEHHYIO TIO3MIIMIO, YMEHHE OICHHBATh ASTHHYECKHUE
acleKThl  COBPEMEHHBIX  HCCIEIOBaHMM B 00JIacTH
OMOTEXHOJIOTHH " TeHETHYECKUX TEXHOJIOTHH
(KJIOHMpOBaHHUE, UCKYCCTBEHHOE OIJIOJJOTBOPEHHE,
HaIlpaBJIeHHOE N3MEHEHNE TeHOMA U CO3JIaHHME TPAHCTEHHBIX
OpPTraHU3MOB);

- chopmupoBaTh  yMEHHS ~ co3daBaTh  COOCTBEHHBIC
NUCbMEHHBIE M YCTHBIE  COOOIIEHHS HAa  OCHOBE
Ouosiornueckol HMHGOPMAIMKM U3 HECKOJBKUX MCTOYHUKOB,
TPaMOTHO UCIOIB30BaTh MOHATUHHBIN anmapat OHOJIOTHH

- chopmupoBaTh  yMEHHS ~ co3daBaTh  COOCTBEHHBIC
NUCbMEHHBIE M YCTHBIE  COOOIIEHHS HAa  OCHOBE
Ouosiornueckoil MH(OpPMAIMKA U3 HECKOJbKHX HCTOYHUKOB,
TPaMOTHO UCIOJB30BaTh MOHATUHHBIN anmnapar OHOJIOTHH;

- yMETb  BBIABUIAaTb  THUIOTE3bI,  IPOBEPATH  HUX
OKCIIEPUMEHTAJIbHBIMU  CpPEACTBaMHU, (DOpMyIHpys UeNIb
UCCJIEIOBAHNS, AHAIM3UPOBATH IIOJIYYEHHBIEC PE3yJIbTaTbl U
JienaTh BBIBOJIBL;

- IPUHUMATh Y4acTHe B HAyYHO-HCCIIEIOBATENIbCKOW paboTe
Mo OWOJIOTUM. SKOJOTUM MEIWIIMHE, MPOBOJAMMON Ha 0aze
IIKOJIbHBIX HAyYHBIX OOINECTB M MYOJUYHO TPEICTABIATH
MOJIy4YE€HHBIE pPe3yJIbTaThl Ha YYEHHMYECKHX KOH(epeHIUsIX
Pa3HOI0 YPOBHS;

- BJIQJIETh CUCTEMOMW 3HAaHWH 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, WCIOIb3yeMbIX B OMOJIOTMUYECKUX HUCCIEAOBAHUS
KUBBIX OOBEKTOB W DKOCUCTEM (OMHCAHHWE, H3MEpPEHHUE,
pOBeJICHNE HAOIIOACHMIA); CTOCOOAMHU BBIZICIICHUS U OIICHKH




AQHTPONOTEHHBIX U3MEHEHHH B IPUPOJIE;

- YMETb BBISBISATh OTJIUYUTEIIbHBIC PU3HAKU JKUBBIX CUCTEM,
B TOM 4HCJIe TpuUOOB, PACTEHUH, KUBOTHBIX U YEIIOBEKA;
MPHUCIIOCOOCHHOCT, ~ BHUJOB K cpeiae  OOuTaHws,
a0MOTHYECKMX U OHMOTHMYECKUX KOMIIOHEHTOB SKOCHUCTEM,
B3aMIMOCBSI3€ OPTaHU3MOB B COOOIIECTBAaX, aHTPOIOTEHHBIX
M3MEHEHHUH B HKOCHCTEMax CBOEH MECTHOCTH,

- YMETh BBIJCISATH CYIIECTBEHHbIE MPU3HAKH OMOIOTUYECKUX
mpoiieccoB: ooMeHa BemecTB ( MeTabonu3M), HHGOPMAINH U
NpEBpalllCHUsT  SHEPruM, OpOoKEeHus, aBTOTPOPHOrO U
rerepoTpoHOro  THMOB  OHUTaHWA,  (oTocHHTE3a |
XeMOCHHTE3a, MUT033a, M€i103a, TaMeToreHe3a, SMOpUOreHesa,
HOCTIMOPHOHAIBHOTO pa3BHTHS, Pa3MHOKCHHS,
UHAMBUAYAJIbHOTO  pPa3BUTHS  OpraHum3Mma (OHTOIEHE3a),
B3aUMO/ICHCTBUS T'€HOB, reTepo3nca; nercTBUI
HCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOUIETO, IBIKYIIETO U
Pa3pBIBAIOIIETO E€CTECTBEHHOIO 000pa, aJUIONaTPUYEecKOro M
CHUMITaTPUYECKOTO BHI000pPA30BAHMUS; BIMSHUS JBIKYIIHX

CHII IBOJIIOIUH Ha TeHO(OH]T TOTTYJISIIUH,
MPHUCIIOCOOJICHHOCTH  OpPraHU3MOB K Cpelie  OOWTaHWS,
YepellOBaHMUs ~ HANpABICHUH  SBOJIIOLMH;  KPYrOBOpOTa

BCIICCTB 1 ITIOTOKA SHCPI'UH B 9KOCUCTEMAX

OO0mme pe3yJbTarbl:

B yacTu TpyA0BOrO BOCIUTAHMS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCcTBa
TpyAoJto0ue;

- TOTOBHOCTh K aKTUBHOM JIEITEIHbHOCTH TEXHOJIOTHYECKON 1
COIMAIbHOM HANPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMHUPOBATD,
TUTAHUPOBATh U CAMOCTOSITENIHO BBIMIOJIHATH TaKyIO
JIeITeIIbHOCTB;

- HHTEpeC K pa3au4HbIM cepam npodhecCuoHaTBHOM
JIeSITEIIbHOCTH,

OBnajieHre yHUBEPCAIBHBIMU Y4eOHBIMH MTO3HABATEILHBIMU
NEUCTBUSIMU:

a) 0a3oBble JIOTHYECKHeE T1eHCTBUS:

- CaMOCTOSITEIFHO (POPMYIIMPOBATH U aKTYaTU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAaHABIIMBATh CYIIECTBEHHBIN MTPU3HAK WJIM OCHOBAHUS
JUTSL CpaBHEHUS, KiTaccuuKauu U 00001IeHNS;

- OTNIPECIIATH 1ENIN JeATENHHOCTH, 3a/1aBaTh TapaMeTPhl
KPUTEPUU JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBBI B JICATCIIBHOCTH, OICHHUBATH
COOTBETCTBUE PE3Y/IHTATOB IENISIM, OLICHUBATH PUCKHU
MTOCJICACTBHI ACATCILHOCTH,

- pa3BHUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH
KU3HCHHBIX TTPOOIIEM

0) 0azoBbIe HCCIeA0BaTENbCKUE IEHiCTBUS:

- BJIAJICTh HaBBIKAMH y4€OHO-HCCIIEOBATEIIBCKON 1

OueHka «0TJIHYHO». 32
rI1yOOKOE U MOJIHOE OBNa/ICHHE
coJiepaHueM y4eOHOTO
MaTepuaia, B KOTOpOM
oOyuaronuiicss OpueHTUPYyeTCs,
MTOHATHIHBIM aImapaToM,
AKIIEHTOJIOTUYECKUM U
ophodnHUeCKUM MUHUMYMaMH,
3a yMEHHE HaXOJUTh U
HCIOJIb30BaTh UH(HOPMAITHIO.
Ouenka «xopomo». Eciu
00yJaronuics MOJTHO OCBOMIT
yueOHbIN MaTepual, BIaJeeT
MTOHATHIHBIM aImapaToM,
AKIIEHTOJIOTUYECKUM U
ophodHUeCKUM MUHUMYMAaMHU,
OpPUEHTHUPYETCS B U3YUCHHOM
MaTepuase, rpaMOTHO U3Jaraer
OTBET, HO B €ro (hopMe UMEIOTCS
OTJIeIbHbIE HETOYHOCTH.
OneHka
«Y/OBJIETBOPHUTEIbHO». Ecniu
oOyyaroruiicss 0OHapy>KHUBaET




IPOEKTHOH 1€ TEIbHOCTH, HaBBIKAMU Pa3pelieHus Npoodiiem;
- BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBS3U U
aKTyaJIM3UpOBaTh 3ajjauy, BbIIBUTaTh TUIIOTE3Y €€ PEeLICHus,
HaXOJUThb apryMEHTHI AJIs JOKA3aTeIbCTBA CBOMX
YTBEP)KJCHUH, 3371aBaTh apaMeTpbl U KPUTEPUH PELLCHMS;

- aHaJIM3UPOBATh NIOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4
pe3yibTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
IIPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

- YMETh IIEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEICATEIILHOCTH;

- YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX
o0OJacrei;

- BBIJIBUT'aTh HOBbIE UJIEH, IIPEAJIaraTh OPUrHHAIbHbIC
MOJIXO/Ibl U PELICHMUS;

- CIOCOOHOCTh MX MCIIOJIb30BaHM B [103HABATEIbHOMN U
COLIMAIBHON ITPAKTHUKE

B 00/1acTH HEHHOCTH NO3HAHMSA:

- ¢(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M OOLIIECTBEHHOM
IIPAKTUKH, OCHOBAaHHOI'O Ha JIMAJIOre KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B
HOJIUKYJIBTYPHOM MUPE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOW U UUTATEIbCKON KYIbTYPBI
KaK Cpe/ICTBA B3aUMOJECHCTBUS MEXY JHOAbMU U TO3HAHUS
MUDA;

- OCO3HAHME LIEHHOCTU HAyYHOU JesITeIbHOCTH, TOTOBHOCTD
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEN0BATENBCKYIO
JeSTeIbHOCTh MHIMBUYyalIbHO U B TPYIIIIE;

OgiajeHne YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMU 1eHICTBUAMM:

B) pa6oTa ¢ uHpopmanueii;

- BJIaJIETh HaBbIKaMU NOJy4eHHUS! HHPOPMAIIUHU U3
VCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATh
MOMCK, aHaJIN3, CHCTEMAaTU3aLIMI0 U UHTEPIIPETALINIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (POPM IMPECTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IUYHBIX OpMATAX C YIETOM
Ha3Ha4YeHHs] MHQOpMAaILMK U LENeBON ayJUTOPHH, BHIOHpast
ONTUMAJIbHYIO (POPMY MIPEICTABICHHS U BU3YATIH3AIIH;

- OLICHUBATh JIOCTOBEPHOCTh, JIESTHTUMHOCTh HH(POPMALINH, €€
COOTBETCTBUE MPABOBBIM U MOPaJIbHO- ITHUUECKUM HOpMaM;
- MCIIOJIb30BaTh Cpe/icTBAa MH(POPMALIMOHHBIX
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEILIEHUN KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX M OpraHU3allMOHHBIX 33]1a4 C
co0uTro/IeHHeM TpeOOBaHUI SPrOHOMHKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeH s, TPaBOBbIX U
THUYECKHX HOPM, HOPM HH(POPMALIMOHHOM O€3011aCHOCTH;
- BJIaJIETh HaBbIKAMU PACIIO3HABAHUS U 3aIUThI
uHpopManuu, UHHOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH;
- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIPEIEICHHIO;

- OBJIQICHUE HABBIKAaMM Y4e€OHO-HMCCIIEeI0BATENbCKOM,
MPOEKTHOM U COLIMAJIbHOM JNEATEIbHOCTH;

3HaHUS U TIOHUMaHHE
MOJIOKEHHOTO Y4€OHOTO
Marepuaa, MOHATUUHOTO
anmnapara, aK[eHTOJIOTHYEeCKOTro
U 0phO3MUYECKOTO
MUHUMYMOB, HO U3JIaraeT ux
HETOJIHO, HEMOCIIEI0BATENbHO,
JIOTTYCKaeT HETOYHOCTH B
ONPEACIICHUU TTOHATHI, HE
YMEET JJOKa3aTeIbHO
000CHOBATh CBOU CYXKJICHUSI.

Ouenka
«HeY/10BJICTBOPHUTEIbHO».
Ecnu obyuaromuiics umeet
pa3po3HEHHbIE, OECCUCTEMHbIE
3HaHUS, HE YMEET BBIICIATh
TJIABHOE U BTOPOCTETICHHOE,
JOTTyCKaeT OLIUOKHU B
ONPEACIICHUU TTOHATHIA,
HCKAXKAET UX CMBICII,
0ecrops104HO U HEYBEPEHHO
U3JlaraeT MaTepual.




OBiaseHue YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU
AeMCTBUAMMU:

0) coBMecTHas J1esITeJIbHOCTh:

- IOHUMATh U UCIIOJIb30BATh IIPEUMYILIECTBA KOMAaHIHON U
WHIUBUAYAIbHON paboThI;

- IPUHUMATH LIEJIA COBMECTHOM JEATENBHOCTH,
OpPraHU30BbIBATh U KOOPAMHUPOBATH JIEUCTBHUS 110 €€
JOCTH>KEHUIO: COCTAaBJIATH IUIaH IEUCTBUM, paclpeaeiaTh
POJIU C YU€TOM MHEHUI YUaCTHUKOB OOCYXKAAaTh PE3YJIbTaThI
COBECTHOH padoTHI;

- KOOPJIMHUPOBATH U BBINOJHATH PabOTy B YCIOBUSIX
peasIbHOr0, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aUMO/ICUCTBUS;

- OCYILIECTBIIATH [IO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B
Pa3IMYHBIX CUTYALUSX, IPOSIBIATH TBOPUECTBO U
BOOOpakeHHe, ObITh HHUITUATUBHBIM

OsgiaieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH
JelCTBUSIMU.

') IPUHATHE ce0s1 M APYTUX JIo/eii:

- IPUHUMATh MOTHUBBI U APTYMEHThI IPYTHUX JIIOAEH IIPpU
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE [IPaBO U IIPABO APYTHUX JIOJEH Ha OIIMOKY;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOr0
YeJ0BeKa

B 00s1acTH 3K010IrM49€CKOr0 BOCIIUTAHUS:

- chopMHpOBATh SKOJIOTUYECKON KYJIbTYpPbI, IOHUMaHUE
BIIUSIHUS COLIMAIIBHO-DKOHOMHMYECKUX IPOLECCOB Ha
COCTOSTHHE MPUPOTHON U COLMAIIBHOW CPE/bl, OCO3HAHUS
17100aIbHOTO XapaKTepa HKOJIOTHUECKUX MpobieM;

- INTAHWPOBAHUE U OCYLIECTBICHUE ACUCTBUI B OKPYKAIOIIEH
Cpelie Ha OCHOBE 3HAHHUS LIeJIeH YCTOWYUBOIO Pa3BUTHUSA
YeJI0BEYECTBA; AKTUBHOE HENIPUATHE NEHUCTBUN, TPUHOCSIINX
Bpel OKpYXKarollen Cpee;

- YMEHHE NMPOTHO3UPOBATh HEOIATONPUSITHBIE SKOJIOTHUECKHE
MOCJIEACTBYSI IPEATIPUHUMAEMBIX I€HCTBUMN, IPENOTBpaIast
ux;

- paCUIMPEHHE OIbITA IESITEIBHOCTU YKOJIOTUYECKON
HaIpPaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKAMH Y4eOHO-HCCIIe10BATEIbCKOM,
IIPOEKTHOM U COLMATIbHOM IEATEIIBHOCTU
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I11. PACOPEJEJIEHUE ONEHUBAHUSA PE3YJIBTATOB OBYUEHUSA U TUIIOB
OIIEHOYHBIX MATEPHUAJIOB 110 DJJEMEHTAM 3AHU 1 YMEHUI

Coaepixanue Kypca

®opma KOHTPOJIA

Koanl
pe3yJabTaToB
ocBOEHHUS

Texkyuuii KOHTPOJIb

PA3JIEJI 1. Knerka — CTPyKTYPHO-(DYHKIMOHAJIbHAS ¢IMHHUIIA }KUBOT'0

Tema 1.1. buosorus kak Hayka VYCTHBIN OTBET; OK 02
BBIIIOJTHEHUE TECTOBBIX
3aaHUN.
Tema 1.2. O01mas XapaKTepucTHKA }KM3HN | Y CTHBIN OTBET; OK 02
BBIMIOJTHEHHE TECTOBBIX
3a/IaHMI. .
Tema 1.3. buojioruuecku BaxkHbIe OnopHbIi KOHCTIEKT, OK 01
XHMHYECKH COeIUHEHUS BEIIIOJIHEHHE TECTOBEIX OK 02
3aJaHuH. OK 04
Tema 1.4. CTpykTypHO-pyHKIHOHANBHAs | JIJabopaTopHas pabora. OK 01
OpPraHu3auus KJIeTOK CpaBHuTenbHas Tabnuua, OK 02
YCTHBIM OTBET OK 04
Tema 1.5. CtpykTypHO-pyHKIMOHANbHBbIEe | ONOPHBII KOHCIIEKT, OK 01
(akTopbI HACTEACTBEHHOCTH BBITIOJIHEHHE TECTOBBIX OK 02
3aaHUN.
Tema 1.6. Ilpoueccsl MaTpuyHOro cuHTe3a | Pemenne npakTuyeckux OK 01
3a7ad4. OK 02
Tema 1.7. Hexnerounsie (popMbI JKM3HI VY CTHBIN OTBET. OK 02
OK 04
Tema 1.8. O0MeH BeniecTB 1 Y CTHBIN OTBET; peuIeHne OK 02
NpeBpalleHne JHEPIrun B KJIeTKe MPaKTUYECKHX 3a]1a4
CpaBHuTeNnbHas Ta0IUIA
Tema 1.9. ’)Ku3HeHHbII HUKJI KJIETKH. KonTpons npu pabote B OK 02
MmuTo3. Meiio3 napax; CpaBHUTENbHAS OK 04
Ta0IMIIa,
Paszgen 2. Crpoenue u GpyHKIIMU OPraHU3Ma
Tema 2.1. CTpoenne opranusma VY CTHBIN OTBET; pelIeHue OK 02
MIPAaKTHUYECKHUX 3a/1ad, OK 04
BBITIOJTHEHUE TECTOBBIX
3aaHuN.
Tema 2.2 YCTHBIN OTBET; OK 02
®opMbl pa3MHOKEHHUS OPraHU3MOB BBITIOJTHEHHE TECTOBBIX
3a7laHUN.
Tema 2.3. CpaBHuTENbHAS Ta0IUIIA, OK 02
OHTOreHe3 JKMBOTHBIX M YeJI0BEKa pelIeHne IPaKTUYECKUX OK 04
3a/1a4y
Tema 2.4. OnopHBIi KOHCIEKT, OK 02
OHTOreHe3 pacreHui YCTHBIA OTBET OK 04
Tema 2.5. Y CTHBIN OTBET; OK 02

OcCHOBHbIE MOHATHUS T€HETHKH

BBIITOJIHCHUEC TCCTOBBIX
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3aaHUN.

Tema 2.6. VY CTHBIN OTBET; pelieHue OK 02
3aKOHOMEpPHOCTH HaCJIeJ0BAHUS MIPAaKTUYECKUX 3a1aHU, OK 04
BBIMIOJTHEHHE TECTOBBIX
3a/1aHUM.
Tema 2.7. VY CTHBIN OTBET; peleHue OK 01
B3anmoaencrBue reHoB MPAKTUYECKUX 3aJaHUM, OK 02
BBIIIOJTHEHUE TECTOBBIX
3aaHUN.
Tema 2.8. Pemenue npaktuyeckux OK 01
crenuaJbLHOoe HACJIe0OBAHNe 3aJaHuH OK 02
NPU3HAKOB
Tema 2.9. VYCTHBIN OTBET; pelieHue OK 01
I'eneTuka nmoJia MPAKTUYECKUX 3aJaHUI OK 02
Tema 2.10. I'eneTnka 4esi0BeKa VY CTHBIN OTBET; pEeUIEHUE OK 01
MPAKTUYECKUX 3aJaHUM, OK 02
BBITNIOJTHEHHE TECTOBBIX
3aaHUN.
Tema 2.11. VY CTHBIN OTBET; peleHue OK 01
3aKOHOMEPHOCTH M3MEHYUBOCTH MPaKTUYECKUX 3a/1aHH, OK 02
BBINIOJIHEHHE TECTOBBIX
3aaHUN.
Tema 2.12. Cesiekuusi OpraHusMoB VY CTHBIN OTBET; pelIeHne OK 01
CUTYallMOHHBIX 3a/1a4 OK 02
OK 04
Pa3nea 3. Teopus 3Bo1I00MA
Tema 3.1. UcTopusi 3BOTIOIIHOHHOTO VY CTHBIN OTBET Ha BONPOCHI; OK 02
YYEeHUs pEILICHUE IPAKTUYECKUX OK 04
3a/1a4
Tema 3.2. Mukpo3BoIOIHA CpaBHuTenbHas TabINLIA, OK 02
pelIeHre TPaKTHIEeCKUX
3a1a4
Tema 3.3. MakpodBoJnronust VY CTHBIN OTBET; pelIeHue OK 02
CUTYaIlMOHHBIX 3a/1a4;
Tema 3.4. Bo3HNKHOBEeHHE U pa3BUTHE OnopHBI KOHCIEKT, OK 02
JKM3HHU Ha 3emJie BBIIIOJIHEHUE TECTOBBIX OK 04
3aJaHuN.
Tema 3.5. IIpoucxoxkaeHue yejiopeka - CpaBHuTeNbHAS Ta0IUIIA, OK 02
aHTpoONoreHe3 BBIITOJIHEHUE TECTOBBIX OK 04
3aJaHuN
Pa3nea 4. Ixonorus
Tema 4.1. Ikosornyeckue GpakTopsl U . ONOpHBIN KOHCIIEKT, OK 02
CpeAbl JKU3HH OK 07
Tema 4.2. Ilonyasiuus, cooduiecTna, OnopHbIi KOHCTIEKT, OK 01
IKOCHCTEMBI BBIIIOJIHEHUE TECTOBBIX OK 02
3aaHUN. OK 07
Tema 4.3. buocepa-rinodanbHas OK 01
IKOJIOTHYECKAs CHCTEeMAa OK 02
OK 07
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Tema 4.4. Biausinue Pemrenne npakrrnueckux OK 01
AHTPONOreHHBIX (PAKTOPOB Ha Ouochepy 3a1aHUI OK 02
OK 04
OK 07

Tema 4.5. Bausinue couuajibHoO- Pemenue npaktnueckux OK 02
JIKOJIOTHYECKUX (PAKTOPOB HA 310POBbE 3aJaHui OK 04
YeJI0OBeKa OK 07

Paznen 5. BuorexuoJjorus
Tema 5.1. BUOTeXHOI0TUSA B )KM3HHU Pedepar OK 01
KaxKIA0ro OK 02
OK 04
IIpoMe:KyTOYHBIN KOHTPOIb

JK3amMeH Y CTHBIN OTBET Ha BOINPOCHI, OK 01
peneHne NPaKTUYECKUX OK 02
3a7a4 OK 04
OK 07
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IV. METOJAUWYECKHWUE MATEPHAJIBI JIJISI ONEHKW 3HAHUI, YMEHU
4.1. OneHoYHbIE CPEACTBA, IPUMEHsIeMble 15l TEKYLIero KOHTPOJIs.

[Tpumepsl pakTU4YECKUX (CUTYallMOHHBIX) 3a7a4

Tema «OOMEH BEIIECTB U MPEBPAIICHNUE YHEPTHH B KIICTKEY.

Ilenb:  HayuyuThCs  NPUMEHATH  TEOpPETHYECKHWE  3HAHUS  (MCIOJIb30BAaTh  MPUHIUI
KOMIUIEMEHTApHOCTH U mpaBuio Yapradda) mans pemenus 3amad no teme «HykiaewmHOBBIE
KHUCITIOTBI», MOJEIUPOBATH IpOLECC Ieperadd HacleJCTBEHHOW HH(opManuu, (opMHUpOBaTh
yYMEHUE CPaBHUBATH U aHAJIU3UPOBATD.

O6opynoBaHue: ClipaBOYHbIE JaHHbBIE.

CrnipaBouHbIE€ JaHHBIE!

- OTHOCHTEIbHAsl MOJIEKYJISIpHAsl Macca OJIHOTO HYKJIEOTH1a TpUHUMaeTcs 3a 345 r/Moib

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

- paccrosiHue Mexnay Hykieotuaamu B uenu wmonekynsl JHK (= npnuna omsoro
Hykieotuna) - 0, 34 um

- KOMILUIEMEHTApHOCTh HyKJ1eoTu10B: A=T; ['=L]

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

2 (AT = 3(T+II)

> - 3HaK CYMMBI

- uenu JIHK ynepxuBaroTcs BOAOPOJHBIMU CBA3SIMH, KOTOpbIE OOpa3yloTCSd MEXAY
KOMILUIEMEHTAPHBIMU a30TUCTBIMM OCHOBAaHMAMH: aJCHUH C TUMUHOM COEIUHSAIOTCA IBYMS
BOJIOPOJHBIMHU CBSI35IMH, & TyaHHH C IUTO3UHOM - TPEMSI.

[Ipumep Nel. Ha ¢parmente oxguoit wHutH JIHK HykjaeoTwmbl pacmoiiokeHBl B
nocienoBarenbHocT: A-A-I'-T-11-T-A-I[-I'-T-A-T.

Omnpenenure NPOLEHTHOE COJIEPKaHNE BCEX HYKIEOTUIOB B 3TOM I'€HE U €ro JJINHY.

Pemenue:

1) nocTpanBaeM BTOPYIO HUTH (110 IPUHIUITY KOMIIJIEMEHTAPHOCTH)
A-A-I-T-I-T-A-II-I'-T-A-T

T-T-LI-A-T-A-T-T'-1I-A-T-A

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

24 — 100%

8 —x % orcroma: x = 33,4%

3) Y (A +T++D)= 24, u3 aux Y (I') =4 = > (1)

24 — 100%

4 —x% orcroga: x = 16,6%

4) monexyna /IHK nBynenouednas, no3ToMy AJnHa FeHa paBHA JUIMHE ofHOU nenu: 12 « 0,34
4,08 (am)

Tema: «CpaBHHMTE/IbHOE  ONKMCAHME  €CTECTBEHHBbIX  NPHUPOAHBIX  CHCTEM M
arpo3KoCHCTEMbI».

[lenb: HayuuTbcs CpaBHUBAaTh U OINHKCHIBAaTh €CTECTBEHHBIE MPUPOAHBIE CHUCTEMBI U
arpo’KOCUCTEMBI.

Xon paboThI.

1. W3yunTh NpenokKeHHbIH K MPAaKTUIECKOH paboTe TEOPeTUYECKHi MaTepHall.

2. BBINOHUTE MPAaKTUYECKOE 3aJaHUE U COCTABBTE OTYET 110 MPEMIIOKEHHOMY IUIAaHY.

3. Copepxanue oTueTa.

CpaBHI/ITe " OIMUIIUTE €CTCCTBCHHBIC 9KOCUCTEMBI U arpO3KOCUCTEMEI, BBITIOJITHUB 3aaHH.
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1) aiite onpeaeneHus: IPUPOIHBIM U aHTPOIIOTEHHBIM YKOCHCTEMaM.
2) 3anojaHuTe TaOIHILY:

JIBrKyIIME CUIIBI [IpuponHas skocucrema Arposkocucrema
(oryr) (kapTodenpHOE 10IIe)

EctectBeHHBII 0TOOD

HckyccTBeHHBIN 0TOOD

Bunosoii coctas

[TponykTHUBHOCTH

Hanvune B memsx mnuraHus
MIPOIYIICHTOB(TIEPEUNCITUTD )

Hanvume B memsx mnwuraHus
KOHCYMEHTOB (I1€PEYUCITUTh)

Hanvuune B memsx mnuTaHus
penylneHToB(IEPEYUCINUTD)

OCHOBHOW HCTOYHUK B3HEPruu
— Couuie

IIpumepsl 3KOCHCTEM CBOEU
MECTHOCTHU

[Tpumeps! 1iener muTaHus

CpaBHuTE BUA0BOE pa3HOOOpa3ue OPraHu3MOB Jyra u nois. Yem oHo Oyzaer ornuvarbes?

3) Kak npoucxoautr cMeHa pacTUTEIbHOTO TIIOKpOBAa B €CTECTBEHHBIX OJKOCHCTEMaxX H
arposKocucTemMax?

4) CpaBHHUTE M ONHIINTE HCTOYHUKHU SHEPTHH, XapaKTEPHbIE JJIsi €CTECTBEHHOW IKOCUCTEMBI U
arpo’KOCHCTEMBI.

5) BaxHbIM CBOWCTBOM COOOINECTBA SIBJISCTCS YCTOHUMBOCTh. CpaBHUTE €CTECTBEHHBIC
HKOCHUCTEMBI U arPOIKOCUCTEMBI Ha YCTOWYMBOCTb.

6) Kakoii oTOOp nelcTBYeT B €CTECTBEHHOH HJKOocHCTeMe M B arposkocucreme? K uemy
IPUBOJUT JIaHHBIN O0TOOP B arposkocucteme?

7) B dem npeumyIiecTBo arporeHo30B epel €CTeCTBEHHBIMU SKOCUCTEMAMMU?

CnenaiiTe BBIBOJ O CXOJICTBE U Pa3IMUUU MPUPOIHBIX 3KOCHUCTEM M arpO3KOCHCTEM

Teoperuyeckue cBeieHMS.
Brnepeie Tepmun "Okocuctema" Obl1 mpemoxkeH B 1935 roay aHrimmiickum sKosioroMm A.
',r" Tencnu. DkocucrtemMa — 3TO OCHOBHAsl CTPYKTYpHasl €IMHHUIA DKOJIOTHUH,
MpeJICTaBIsieT cOOO0M €AMHBIA MPUPOJIHBIA WM MPUPOJHO-aHTPOMOTEHHBIN
KOMIIJIEKC, 00pa30BaHHBINA KUBBIMH OpPraHM3MaMU U CPEloil UX OOMTaHUs, B
KOTOPOM JKHMBBIE M KOCHBIE JKOJIOTMYECKHE KOMIIOHEHTHI, OOBEIMHEHbI
NPUYMHHO-CJIEICTBEHHBIMU CBSI3IMH, OOMEHOM BEIIECTB U paclpe/ielieHueM

MOTOKA SHEPTUHU. DKOCUCTEMBI OUE€Hb Pa3HOOOPa3HBbI.

[TpupoaHblie (eCTECTBEHHBIE) IKOCUCTEMBI — 3TO TaKUE€ HKOCUCTEMBI,
; B KOTOPBIX OMOJOTMYECKHH KpyroBOpOT MpOTEKAaeT 0e3 MpSIMOro y4acTHs

A. Tewcnu YCJIOBCKA.

AHTpPOIIOTE€HHbIE (MCKYCCTBEHHBIE) IKOCHCTEMBI - 3KOCHCTEMBI, CO3/IaHHBIE
4eJI0BEKOM, KOTOPBIE CIIOCOOHBI CYIIECTBOBATH TOJIBKO P MOJIEPIKKE YETOBEKa.
EcrecTBeHHbIE  3KOCHUCTEMbl  OTJIMYAIOTCSl  3HAUYUTENIBHBIM  BHJIOBBIM  pa3HOOOpasHeM,
CYIIECTBYIOT JUIMTEIBLHOE BPEMs, OHHM CIOCOOHBI K CaMOpETyJsaIuu, 00JamaroT OOJIbIION
CTa0WIIBHOCTBIO, ycToWuMBOCThIO. Co3maHHas B HMX OMOMacca M NMTATENIbHbIE BEIIECTBA
OCTAIOTCSI ¥ UCTIONIB3YIOTCS B Ipejienax OMOLeHO30B, 00oramiast uX pecypchbl.
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HckyccTBEeHHBIE IKOCHCTEMBI — arpolleHO3bl (TOJIsl MIIEHUIIBI, KapTodemns, Oropoisl,
dbepMBbI ¢ MPUJIETAIOIIMMHU MAacTOUIAMHU, PHIOOBOIHBIC MIPYIbI U JIP.) COCTABIISIOT HEOOJBIIYIO
4acTh [TOBEPXHOCTHU CYIIH, HO Aal0T 0K0JI0 90% NUILEBOI SHEPTUH.

Pa3BuTHe cenbCcKOro Xo3sicTBa C APEBHUX BPEMEH COMPOBOXKIAIOCH MOJHBIM YHUUYTOKEHUEM
pPacTUTENHFHOTO TIOKPOBA HAa 3HAYMTENBHBIX IUIOUIAAX I TOTO, YTOOBI OCBOOOIUTH MECTO JUIS
HEOOJIBIIOT0 KOJIMYECTBA OTOOPAHHBIX YEJIOBEKOM BUAOB, HAaNOOIee MPUTOIHBIX I MUTAHUS.
OpHako TMepBOHAYAIBHO JESTEIBHOCTh 4YENIOBEKa B CEIIbCKOXO3SHCTBEHHOM OOIIEeCTBE
BIIMCHIBAJIaCh B OMOXMMHUYECKHI KPYTOBOPOT M HE M3MEHsIa IPUTOKa SHepruu B 6uochepe. B
COBPEMEHHOM  CEJIbCKOXO3SMCTBEHHOM IIPOM3BOJCTBE PE3KO BO3POCIO  HCIOJIH30BAHUE
CUHTE3WPOBAHHOM 3HEPTUU MPU MEXaHNYECKOH 00pabOTKe 3eMJIH, UCIIOJIb30BAHUU YIOOpEHUH U
NECTULUI0B. DTO HapylaeT oOUHii SHepreTHYeckuil 6amanc 6uocgepbl, YTO MOKET MPUBECTH K
HENPEeCKa3yeMbIM MTOCIIECTBUSM.

ArposkocucTeMa (OT rped. agros — Tojie) — OMOTHYEeCKOe COOOIIEeCTBO, CO3JaHHOE U
PErylspHO TMOJAJEPKUBAEMOE YEJIOBEKOM C IENbI0 TMOJIYyYEeHHUS CEIbCKOXO03SHCTBEHHON
npoaykuuu. OOBIYHO BKIIOYAET COBOKYNHOCTb OPraHU3MOB, OOHMTAIOIIMX Ha 3eMIIIX
CEJIbXO03MO0JIb30BaHUS.

K arposkocucremam OTHOCST TOJISA, Cajabl, OTOPOJBI, BUHOTPAIHHUKH, KPYITHBIC
YKUBOTHOBOJUECKHE KOMIUIEKCHI C MPUIIETAIOIUMHI HCKYCCTBEHHBIMH MaCTOUIIIAMHU.
XapakTepHasi 0COOEHHOCTh arpO3KOCUCTEM — MaJjasi KOJIOTHYECKasi HaJJe)KHOCTh, HO BBICOKAs
YPOXKaHOCTh OJHOTO (HECKOJbKHX) BHUIOB WM COPTOB KYJIbTHUBHPYEMBIX PACTCHUN WU
KUBOTHBIX. [ JTaBHOE MX OTJIMYHME OT €CTECTBEHHBIX IKOCHUCTEM — YIPOIICHHAs CTPYKTypa H
00eTHEeHHBIN BUAOBOI COCTAaB.

Aeposkocucmembl OMAULAIOMCS OM €CMECMBEHHbIX IKOCUCEM PAOOM OCOOCHHOCTEM:
1. PazHoOOpa3ue >KMBBIX OPraHU3MOB B HHUX PE3KO CHUKEHO MAJSl MOJYYCHHS] MaKCHUMAaJIbHO
BBICOKOU MPOTYKIIUH.

Ha pxaHOM WM MIIEHUYHOM TOJ€ KpPOME 3JIaKOBOM MOHOKYJIBTYPHI MOXXHO BCTPETUTH pa3Be
YTO HECKOJBKO BHIOB COPHAKOB. Ha ecTecTBeHHOM JIyry OHOJOTHYECKOe pa3zHooOpasue
3HAUUTENBHO BHINIE, HO OMOJOTHYecKasi MPOAYKTUBHOCTh BO MHOTO Pa3 yCTyMHaeT 3acesTHHOMY
HOJIIO.

HckyccTBeHHast perymsius YUCIEHHOCTH BpeauTeneil — 1o Oousblieil 4acTu HeoOXoaumoe
yCIIOBHE TIOAJEpKaHHsT arpodkocucteM. [lodToMy B  CElbCKOXO3SHCTBEHHOW TMPaKTHUKE
NPUMEHSIOT MOIIHBIE CpEACTBAa TOJABICHUS YHCIEHHOCTH HEXKEeNaTeJIbHBIX  BHJIOB:
STOXUMUKATBI, TEPOUIUABI M T. J. DKOJOTHYECKHE IOCICACTBUS 3THUX JEHCTBUN MPUBOJISIT,
OJIHAKO, K PSIIy HeXeNaTeabHbIX 2(PPEKTOB, KpOME TeX, JIJIsl KOTOPBIX OHU MPUMEHSIOTCS.

2. Bunel cenbCKOXO3SICTBEHHBIX PACTEHHWH W JKMBOTHBIX B arpo’KOCHCTEMax MOJYYECHHI B
pe3yibTare JIeHCTBUS MCKYCCTBEHHOIO, a HE €CTECTBEHHOI0 0TOOpa, M HE MOTYT BBLAECP)KUBATh
00pb0y 3a CyIIeCTBOBAHHUE C TUKUMHU BUJIaMU 0€3 MOIEPKKH YeTIOBEKa.

B pesysnbrare npouCXOAMT pE3KOe CY)KEHHE TIeHETHYeCKOM O0a3bl CeIbCKOXO03SIICTBEHHBIX
KYJIBTYp, KOTOpHIE KpailHE YyBCTBHUTEIHHBI K MAacCOBOMY pPa3MHOKEHHUIO BpemuTeledl u
00JIe3HIM.

3. ATpo3KOCHUCTEMBI 0OJiee OTKPBITHI, W3 HHUX BEIICCTBO W DHEPTHs U3BIMAIOTCSA C ypOXKaeM,
YKUBOTHOBOJUECKOM MPOAYKIIUEH, a TAK)KE B pe3yIbTaTe pa3pyIleHHs TOYB.

B ecrecTBeHHBIX OHWOIIEHO3aX TEPBHYHAs TPOMYKIHMS PACTCHHH IMOTpednsieTcs B
MHOTOUHCJICHHBIX LEMAX IMHUTAHUS W BHOBH BO3BPAIACTCS B CHUCTEMY OHOJIOTHYECKOTO
KPYroBOpOTa B BHJIE YTIIIEKHUCIIOTO Ta3a, BOABI M AJIEMEHTOB MHHEPATLHOTO TUTAHUSI.

B cBi3M ¢ TOCTOSIHHBIM  H3BSITHEM ypoXKas W  HapylmIeHHEM  MPOIECCOB
MOYBOOOPA30BaHMS, MPH JJTUTSITHPHOM BBIPANTUBAHUN MOHOKYJIBTYPHI Ha KYJbTYPHBIX 3€MIISX
MOCTETNIEHHO MPOMCXOJUT CHIDKCHHE IUIONOPOAMs MoYB. J[aHHOE TMOJIOKEHHE B OSKOJIOTUH
Ha3BIBACTCSI 3AKOHOM YObl8arOUie2o nio00pooust.

Takum 00pa3oM, ISl PacueTIMBOTO M PAIIMOHATBHOTO BEACHUS CEIbCKOTO XO3SHCTBA
HEOOXOUMO YYMUTHIBaTh 0O€JHEHHE MOYBEHHBIX PECYpCOB U COXPAHSTH IUIOJOPOAME MOYB C
MOMOIIBIO YIYYIIEHHON arpOTeXHUKH, PallMOHATIBLHOIO CEBOOOOPOTA U APYTUX MTPUEMOB.
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CMeHa pacTUTENBHOrO IIOKPOBA B arpo3KOCUCTEMAX MIPOUCXOJUT HE ECTECTBEHHBIM IIyTEM, a 110
BOJI€ YEJIOBEKA, YTO HE BCET/Ia XOPOIIO OTPAXKaeTCsl Ha KaueCTBE BXOAIINX B Hee aDMOTUYECKUX
¢daxTopoB. OCOOEHHO ITO KAacaeTcsi IOYBEHHOTO MII0JOPOIHSL.

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

Jl1s ecTecTBEHHOTO OMOLIEHO3a €AMHCTBEHHBIM UCTOYHUKOM 3Heprui sBisiercs CoHLe.

[Tox nomonHUTENbHON MOHUMAETCS JTF000H TUT SHEPTUU, IPUBHOCUMOM B arpO3KOCUCTEMBI. JDTO
MOXET OBITh MYCKYJbHAs CHJIa YEJIOBEKa WJIU JKUBOTHBIX, Pa3IMYHbIC BHUJbI TOPIOYEro JJIs
pabOTBl  CENbCKOXO3SMCTBEHHBIX  MAIIWH,  YAOOpEHHs,  TMECTHIMIbI,  SIOXHUMHUKATHI,
JIONIOJIHUTENIbHOE OCBEUIEHWE U T. 1. B NOHATHE «IONOJHUTENIbHAS SHEPrHs» BXOIAT TaKXKe
HOBBIE TOPOABI JOMAIIHUX JKUBOTHBIX M COpPTa KYJIbTYPHBIX pPACTEHHUH, BHEIpsSEMbIC B
CTPYKTYPY arpo3KOCUCTEM.

Crnemyer OTMETUTh, YTO arpo’KOCHCTEMBI — KpaiiHe HeycToiuuBbie coobmecTBa. OHH

HE CIIOCOOHBI K CAMOBOCCTaHOBJICHHUIO U CaMOpPETyJIUPOBaHHIO, IOJBEPKEHBI YTpo3e THOeIu OT
MacCOBOTO Pa3MHOXKEHUS BPEAUTEICH W OOJIE3HEH.
[TpryrHa HECTaOMIIBHOCTH COCTOUT B TOM, YTO arpoL€HO3bl CJIaraloTCs OJHUM (MOHOKYJIBTYpPHI)
WIH pexe MakcuMyM 2—-3 Bujgamu. MimenHo nostomy sro0as 00iie3Hb, 110001 BpeAUTEIh MOKET
YHUYTOXXKUTh arporieHo3. OJHAKO YeJOBEK CO3HATEIbHO MJET Ha YIPOUIEHHE CTPYKTYphI
arpoleHo3a, 4yroObl MOJYyYUTh MAKCHUMAaJbHBIM BbIXOJ HPOAYKUHMH. ATpOLEHO3bl B TrOpasio
OosbIICH CTErneHH, YeM eCTECTBEHHbIE LIEHO3bl (JIec, Jyr, MacTOMINa), MMOJBEPKEHbl 3PO3HUH,
BBIILIEIAaUMBAHNIO, 3aCOJICHUIO M HAIIECTBUIO BpeauTesneil. be3 yyacTus uyenoBeka arpoueHo3bl
3€pHOBBIX M OBOIIHBIX KYJbTYP CYILIECTBYIOT He Oosiee roja, ArofHbIX pacTteHuid — 34,
TI0/10BBIX KynbTyp — 20-30 net. 3aTemM OHM pacnagaroTcss WK OTMHUPAIOT.

IIpeumywecmeom azpoyeno3o6 Tiepe]] €CTECTBEHHbIMH SKOCHUCTEMaMM SIBJISETCA
IIPOU3BOJICTBO HEOOXOAMMBIX JUISl YEJIOBEKA IMPOJYKTOB MHUTAHMS M OOJIbLIME BO3MOXKHOCTHU
YBEJIUYEHUS! NPONYKTUBHOCTH. OJHAKO OHU pPEAM3yIOTCS TOJBKO MPH MOCTOSHHOM 3a00Te O
IJIOZIOPOJINU 3€MJIM, OOEeCTIeYeHUH PaCTEHUH BJIaroi, oxpaHe KyJbTypHBIX MOMYJISIIUMI, COPTOB U
HOPOJ] pacTeHUl M >KMBOTHBIX OT HEOIAarompHUATHBIX BO3JEHCTBUI ecTeCTBEHHOH (iopsl, u
¢bayHbI.

Bce MCKyCcCTBEHHO CO37aBaeMbIE B CEIBCKOXO3SIMICTBEHHON MPAKTHUKE arpO’KOCHCTEMBI IOJIEH,
Ca/I0B, MAacTOMIIHBIX JIYyTOB, OrOPOJOB, TEIUIMI] MPEACTaBISAIOT COOOU cucmemsl, cneyuanrbHo
noooepaicusaemvle Yel08eKoM.

B orHomeHun k cooOuiecTBaM, CKJIaJbIBAIOIIMMCS B arpo3KOCHCTEMaxX, MOCTEIEHHO
MEHSIOTCS aKIIEHThl B CBSI3U C OOIIMM pa3BUTHEM SKOJIOTMYecKMX 3HaHuil. Ha cmeny
IpeJCTaBlIeHUsIM 00 OOpPBIBOUHOCTH, OCKOJIOYHOCTH IIEHOTHYECKHMX CBSI3ed M MpeaeibHOMN
YIPOIIEHHOCTH arpoLeH030B BO3ZHUKAET IOHUMAHUE UX CJIOKHON CUCTEMHOM OpPraHU3alluu, I/Ie
YeJIOBEK CYIIECTBEHHO BIMSET JIMIIb Ha OTJEIbHBIE 3BEHbS, a BCA CHUCTEMa MPOAOIKAET
pa3BHUBATHCA 10 €CTECTBEHHBIM, IPUPOIHBIM 3aKOHAM.

C 3KONOrM4ecKrx MO3UIMI KpalHe OMACHO YIPOIIATh NPUPOJHOE OKPYKEHHE YeIIOBEKa,

npeBpamias Bechb JIaHAWA(T B arpoxo3sicTBeHHbIM. (OCHOBHas CTpaTerus CO3JaHUs
BBICOKOITPOJYKTUBHOIO M YCTOMYMBOTO JaHIma(Ta JOJDKHA 3aKJIIOYaThCS B COXPAaHEHUU U
YMHOXXEHUH €0 MHOT000pa3Hsl.
Hapsiny ¢ mopnep:kaHueM BBICOKONPOIYKTHUBHBIX TOJIEH clieyeT OCOOEHHO 3a00TUTHCA O
COXpPaHEHHMH 3alOBEIHBIX TEPPUTOPUI, HE IOABEPIarOIIUXCS aHTPOIIOTEHHOMY BO3JIEHCTBHUIO.
3anoBeHUKKH C OoraTelM BHJOBBIM pPa3HOOOpazueM SBISIOTCS HMCTOYHHUKOM BHJIOB IS
BOCCTaHABJIMBAIOIINXCS B CYKIIECCHOHHBIX psAJaX COOOIIECTB.
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IIpumepsl TecToBBIX 3a1aHuii. Beenenue. [IpeaMer nzydyeHusi 1M CUUNJIMHBI.

1.  Hayka, u3ydJaromiasi B3aMMOOTHOIIICHUS OPTaHNU3Ma U OKPYKAIOIIEH Cpe/Ibl, HA3bIBACTCSI
DOMOpuoIorHs

OKoJiorus

dusnonorus

OO6m1as OuoaorHs

2.  I'maBHBIA MpHU3HAK KUBOTO

OTBET 3AITMIINUTE B ®OPME CJIOBOCOYETAHM B UMEHUTEJIBHOM ITA IEXXE

3. BeicTpoiiTe B mpaBUIBHON MOCIIEAOBATEIFHOCTH YPOBHH OpTraHU3aIlNH )KU3HU, HAYMHAS C
HauOOJIBIIETO

YKAXUTE HOPHI[KOBBIPI HOMEP J1JIA BCEX BAPUAHTOB OTBETOB

buocdepnprii

buoreonenornyeckmii

[TonynsaurnoHHO-BUAOBOM

Opranu3MeHHbIN

Kierounsrit

MonekynsapHO-T€HETUYECKUIA

ogakrwdE

4, I'mmroresa 3To:
MPEATIONOKCHUE
YTBEPXKICHUE
3aKOH
COITOCTaBJICHUE

5. OcHOBHOW Hay4YHBIH METOJI UCCIIEJOBAHMSI B pAaHHUI MEPUOJT Pa3BUTHS OUOJIOTUHU:
9KCIIEPUMEHTAJIbHBIN

MUKPOCKOTIHS

METOJ HaOJIOJICHNUs U OIMCAaHUsl 00bEKTOB

HUCTOPUYECKUI

6. Hayka u npeamer e€ u3ydeHus
YKAXUWUTE COOTBETCTBUE JIJIA KAXKJIOI'O SJIEMEHTA 3AJAHUA

buonorus KUBBIC OPTaHH3MBI
Cucrematuka KJTacCU(UKALIUS KUBBIX OPTAaHU3MOB
['eneTuxa HACJIEICTBEHHOCTh U U3MEHYNBOCTh
AHatomust CTPOEHHUE OPraHU3MOB
['ucronorus TKaHH
Okonorus B3aMMO/IEHICTBHE )KUBBIX OPTaHU3MOB JIPYT C
JPYTOM U OKpPY>KaroIIe cpesoil.

[Taneonronorus. HCKOIIaeMbl€ OCTATKH

7. Cras BOJIKOB B Talire MPEICTaBIIAECT COOOM YPOBEHB KH3HU

o6uocdepHblit

MOMYJISIIIMOHHO-BUI0BOI

OpraHU3MEHHBIN

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

9. CBOIICTBO KHBOTO U €r0 XapaKTePUCTUKA
YKAXUTE COOTBETCTBUE JJIA KAXJIOT'O DJIEMEHTA 3AJJAHUA

Camoperynsius CIIOCOOHOCTH TOJICPKUBATH IIOCTOSTHCTBO CBOETO
XUMHYECKOT'O COCTaBa U MHTECHCUBHOCTh OOMEHHBIX
IPOIIECCOB.
YBEIUYCHUE MACcChl Opranu3Ma (0coou), oprana uin
Pocr y4acTKa TKaHU 33 CYET YBEIMUYCHUS KOJIMYECTBA U

PasMCPOB KIICTOK N HCKJICTOYHBIX O6pa30BaHHI>'I

BOCITpOM3BEICHUE ceOe 0 TI00HBIX

PasmHOxeHUNE

HacnencrBenHocTb CIOCOOHOCTh OPTaHU3MOB 00ECTIEYMBATD NIEpeaavy
IPU3HAKOB, CBOMCTB U 0COOEHHOCTEH pa3BUTUA U3
IIOKOJICHUS B TIOKOJICHHE.

Knerounoe crpoenue Bce cymecTBytomue Ha 3emie opranu3Msl (Kpome
BHUPYCOB) UMEIOT KJIETOUHOE CTPOEHHUE

Pa3npaxxumocts CHOCOOHOCTh OTBEYATh HA OIPEIeIEHHbIE BHEILIHUE

BO3JCUCTBUS CICNU(PUICCKUMU PEAKIUSIMH.

10. KnetouHslif ypOBEHb OPTaHU3AINH KHU3HH COBIAIACT C OPraHM3MEHHBIM
BBIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETA
uH(y30pus Tydenpka
BUpYC I'pummna
OaxTepuodar
XOJIepHBII BUOPHOH
AKTUHHS
XJIaMHJIOMOHa/1a
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4.2. OnleHOYHbIE CPeACTBA, IPUMEHsieMble J1JIs1 IPOMEKYTOYHOM aTTeCTAllUM 10 UTOram

H3YyYCHUA TUCHUIIJIHHDBI

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

BOITPOCHI
JJIS IOATOTOBKH K HTOTOBOMY KOHTPOJIIO

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

MHOT000pasue.
VYpoBHEBas opranu3zanus KUBOH IPUPOIbI U SIBOTIOLIUS.
Merto/1bl TO3HAHUS KUBOW TPUPOIBI.

3HaueHue OWONOTMM TPUH OCBOEHUHM Mpodeccuii U CHEUAIBHOCTEH CpeaHero

poeCCHOHATBHOTO 00pa30BaHMUI.).

XUMHUYECKUH COCTaB KJIETKH: HEOPTAaHUYECKUE COCTMHEHUS
XUMUYECKUI COCTaB KJIETKU: OPTaHUYECKUE COCTUHEHUS
benku: cocras, cTpoeHuE, CTPYKTYpa, CBOICTBA U (PYHKIIUU
YTrieBoabl: BUIBI, COCTaB, CBOMCTBA U ()YHKITUU

Jlununael: BUABIL, COCTaB, PyHKIUU

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

. Hyxniennossle kucnotel. PHK: crpoenue, Buisl, GyHKIUH

. AT®: cTtpoenune, QyHKIIUHN, CHHTE3

. Co31aHrEe U OCHOBHBIE IIOJIOKEHUS KIETOYHON TEOPUU

. Bupycsl, 0coO€HHOCTH CTpOEHUS, B3aUMOAEHCTBUE C KIETKAaMHU

.CxoncTBa M pas3inyus B CTPOCHUU DPACTUTENBHOM M JKMBOTHOM KieTkd. IImHo-

¢darouuTos

Anmnapat [Nonbxu, SI1C, nmuzocomsl: cTpoenue, GyHKIMU
Krnerounslii nentp. Pubocomsl: ctpoenue, GpyHKIUN
Murtoxonapuu. IlnacTusl: ctpoeHue, QyHKIUH.

Krnaccudukanuys opraHu3MoB 110 THITY TUTAHUS

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

buocunres 6enka Muto3. @a3sl MUTO32

Bbecrnionoe pazmHoxkeHue U ero GopMbl

I'amerorenes, 30HbI pa3BUTHA. SHLEKIETKH, CIEPMATO30U/IbI
Metio3: ¢a3bl, 3HaUCHUE

JIBOWiHOE OIIIOAOTBOPEHUE

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

MounoruOpuanoe 1 TuruOpuIHOe CKpeuuBaHue. 3aKkoHbl MeHens
Oco6eHHOCTH HaceI0BaHUs MTPU3HAKOB, CLIETUIEHHBIX M10JIOM
CooTHoIIeHHE XPOMOCOMHBIX TUIIOB MOJIOB B Pa3HbIX I'PYIIax OPraHU3MOB
Hacnencrennas n3aMeH4MBOCTh. MyTanuu, NpUYUHbBI MyTaluil
Moaundukarmonaas n3MeHYUBOCTh. CBOMCTBa MO (DUKAIINIA
OCHOBHBIE TOCTH)KEHNUS U HAIPABJIEHUS] COBPEMEHHOMN CEJIEKIIMH
MeTobI ceneKIuu pacTeHH, )KUBOTHBIX U MUKPOOPTaHU3MOB
Cucrema npupons! K. Jlunnes

OpomonnonHas teopus JK.b.Jlamapka

[Ipeanocenku BO3HUKHOBeHUs Teopuu Y. JlapBrHa
OpomononHas Teopust Y. lapuna

JIBMOKyIIME CUIIBI ABOJIIOLIMU

Bup, xpurepun Buaa

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT eCTECTBEHHOI0 0TOopa
®opMBbI €CTECTBEHHOTO 0TOOpa

u
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44. BunooOpa3oBaHue, MUKPOIBOFOIIHS

45. HanpaBiieHus 3BoJtonuu: apomopdo3, uauoanantanus, gerenepanus OCHOBHBIC HJIEH O
IIPOMCXOXKIECHNH KU3HU Ha 3emiie

46. 'umoTe3a caMOIIPOU3BOJIBLHOTO 3aPOKICHUS KU3HU

47. Teopusi OMOXUMHYECKOHN IBOTIOIIUN

48. Pa3zBuTHE )XU3HU B Pa3HBIE 3PbI

49. TIpouCXOXKICHHUE U IBOJIOLUS YSIIOBEKA

50. YenoBeueckue packl

DK3aMeH MPOBOAMUTCA B YCTHOHM (hopMe ¢ HCIONb30BaHHEM KOMIUIEKTa OminetoB. OauH
OwiieT BKIOUYaeT Teopernyeckui Omok (1 wnm 2 Bompoca) u mpakTwueckuid Omok (1 wmmm 2
3agaHus). buneTsl UMEIOT OJJMHAKOBOE YHCIIO BOMPOCOB. DK3aMEHATOPY MPEIOCTABISETCS MPaBo
3a/1aBaTh 00YYaIOIIUMCS JOMIOJIHUTEIBHBIC U YTOYHSIONIUE BOIIPOCHI 110 OHIIETY.

Oo0pa3sen 3k3aMeHAIIMOHHOT0 OnJIeTa

denepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTeibHOE YUpe:KIeHne
BbICIIET0 00pa30BaHUsA
Omckuii rocygaperBeHHblil arpapHblii yausepeuteT uM. I1. A. CroJbinuHa

YHUBepPCUTETCKHUIT KOJLIEIK arpoOu3Heca

YT1Bepxkaaro:
IpeaceaTeslb METOAMYECKOIO COBETA
M.B. UBanunxkas

3K3AMEHAIIMOHHBIN BUJIET Ne 1
no guctumummHe «OO/1.10 bruonorusy
(criermmansHOCTH 36.02.01 Berepunapust)

1. 3apaum o6meit Ouonorun. Paznensl 6uonoruu. Cesa3b ¢ JpyruMu OMOJIOTHUECKUMU
Haykamu. [lepeunciure u oxapakTepusyiiTe oOIIre CBOWCTBA JKUBBIX CHCTEM.

2. Kakwue hopMbl H3MEHUYNBOCTH BaM U3BecTHBI? MoaudukanoHHas H3MEHUNBOCTb, €€
3HaueHus B )kU3HU opranuzMa? Hopma peakiuu. BapuanimoHHbli paa u
BapHallMOHHAs! KPUBAs.

3. CocraBbTe 0JJHY U3 NHIIEBBIX LIETNeH MUTaHus B akBapuyme. OOBsICHHUTE, TTOYEeMY B
aKBapHyMme KOpOTKHE MUIIeBbIe 1enu. [louemy akBapuym HYKIAaeTCsl B IIOCTOSTHHOM

yxoze?

Ono0peHo Ha 3aceJaHuU METOJIMYECKOT0 COBETa, MPOTOKOI Ne  oT T.
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V. IIOKA3ATEJIX OHEHKMU PE3YJIbTATOB OCBOEHUA JTUCIUITJIMHBI

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIeTeHIu i

Onenka

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 3HaHHE HE TOJIbKO
OCHOBHOT0, HO U JIONIOJIHUTEIBHOTO
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 ITPU OTBETAX HA BOIIPOCHI,
MpaBHUJIbHO NPUMCHACT TCOPETHICCKUC
IIOJIO’KEHUS IIPU PEILIEHUH TIPAKTUUECKUX
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
JI€TAJIH, UCTIBITHIBAET 3aTPyIHEHUSI TIPU
pelIeHu TpaKTUYECKUX 3a1ad. B oTBeTax Ha
TOCTaBJIEHHBIE BOMPOCHI JOMTYCKAET
HETOYHOCTH. [/[aeT onpeneneHust NOHATUH,
Heuckaxaroume ux cMmbica. Hapymaer
MOCJIEI0BATEIbHOCTh U3JIOKEHUS
MPOrpaMMHOI'0 MaTepuaia.

He

chopmupoBana

Heynosn
€TBOPUTE

JJBHO

0-49%

OOyuaromuiicst He 3HAET, HE BBHIMOTHSCT UITH
HEIPABWIBHO BBIITOJHSET OOJIBIIYIO YacTh
yaeOHoro Marepuana. Jlomyckaer ommOku B
(hopMyIIHpOBKE ONpeAeTIeHUH, HCKAKAIOIIUE
UX CMBICII, OECTIOPSIIOYHO ¥ HEYBEPEHHO
n3naraet matepuain. OTBETHI Ha
JIOTIOTHUTEIIFHBIE BOMPOCH! OTCYTCTBYIOT. He
BBITIOJTHSIET 3aaHHUS.
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JUCT PACCMOTPEHWH U OJOBPEHUI

padouyeil nporpaMMbl 1M CHATIIIHHbI
00/.10 buoJsorus
36.02.01 Berepunapus

1) PaccmoTpena u ogo0pena:

a) Ha 3acenanuu npeiMeTHO-LIUKIOBOM METOAMYECKOU KOMUCCHH
npotokoi Ne 7 ot 20.05.2024 r.

/

//
IIpencenarens ITIIMK 7 ¥ E.M. Kaznaueesa

0) Ha 3acenanuu metoauueckoro coera npotokoi Ne 5 ot 23.05.2024 r.

i
[Ipencenarens METOAMYECKOTO COBETA i M.B. UBanurnkas

2) PaccmoTpena u o100peHa BHEITHUM IKCIIEPTOM

a) pykoBoautens Hayuno-merogmueckoro oraena AHIIOO «Owmckas akajgeMus 3KOHOMHUKH U

npeanpuHumaTeabcTBa» A.B. Muxaitienko

MU3MEHEHUS U JOITIOJIHEHUA
K pa0oueii mporpaMme JAuCUUILIHHBI
0O0/.10 buoJsorus
B coctaBe OOII 36.02.01 Berepunapus

BexomocTh n3menenui

Howmep u ocHOBHOE

OrMeTka

00 yTBepKJIE€HNUHU/ COTIAaCOBAaHUU
U3MEHEHUN

Cpoxk,
cojiepKaHue
C KOTOPOTO BBOJIUTCS
W3MEHEHUS U/WiIn
A3MEHEHUE WHUIIAATOP
OIOJHEHUSA

HU3MCHCHUA

pykoBogutens OOIT
170011
npencenarens [TIIMK/
MK
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N3MEHEHUSA U JOITOJIHEHU A
K padoyeii nporpamme gucuunanusl O0/1.10 buosorus
Ha 2024/2025 y4yeOHbIH rog

/i

Bun
0OHOBIIEHHUI

Coneprxkanne uzmenenuii, BHocuMbix B [1TICC3

O6ocHOBanue
U3MEHEHUN

OO0HOBIIEHUE
Ha 2024/2025
yueOHBIN TOJ

Hcka0ouuTh U3 CcKa OCHOBHOM JIMTEPATYpPbI:

1. buonorus. 11 knacc (6a30BbIi ypOBEHB) :
yuebHnuk / B. B. [laceunuk, A. A. Kamenckuii, A. M.
Py61oB [u np.] ; mox pen. B. B. [laceunuka. — 5-e usn.,
crep. — Mockaa : IIpocsenienue, 2023. — 272 c. : ui.
— (JIunusg xuzHm). - ISBN 978-5-09-103625-1. - Tekcr :
31eKTpoHHbIN. - URL:
https://znanium.com/catalog/product/2089931 . — Pexxum
JOCTYTIA: 10 TOMUCKE.

BKJIIOYUTH B CIHCOK OCHOBHO# JIUTEPATYPHI:

1. Aracdonosa, 1. b. buonorus. ba3osrii
YPOBEHb : YYEOHUK JUIsl 00pa30oBaTEIbHBIX OpraHu3aIlii,
peanu3yonmx 00pa3oBaTeNIbHbBIE POTPAMMbI CPETHETO
npodeccuonanbHoro oopaszoanus / U. b. Aradonosa,
A. A. Kamenckuii, B. . CuBormnazoB. — Mocksa :
[IpocBemenue, 2024. — 271, [1] c. : un. — (YueOHUK
CIIO). — ISBN 978-5-09-113524-4. - Tekcr :
anekTpoHHbId. - URL:
https://znanium.ru/catalog/product/2157269 . — Pexxum
JIOCTYTA: TI0 TIOATIHCKE.

2. buonorus. 11-i kinacc. bazoBelil ypoBeHb :
yueOHuk / B. B. Ilaceunuk, A. A. Kamenckwuii, A. M.

— (JIunus xu3un). — ISBN 978-5-09-112165-0. -
Teker : anextponssiid. - URL:
https://znanium.ru/catalog/product/2157271 . — Pexxum
JIOCTyTA: 110 TOJIUCKE.

HckaouuTh U3 cnucka 10Nn0JTHUTEIbLHOM
JIMTEPaTypPhbI:

1. Aracdonona, 1. b. buonorus. 10 kinace
(6a30BbIi 1 yriTyONeHHBIH ypoBeHb) : yueOHuk / . b.
Aradonosa, B. 1. CuBornazos. — 4-e u3sf., crep. —
Mockga : IIpocsemenue, 2022. — 256 c.: wi. - ISBN
978-5-09-100206-5. - Teker : anexTponHsiid. - URL:
https://znanium.com/catalog/product/2089758 . — Pexxum
JOCTYTIA: 10 TOMHUCKE.

2. Aragonosa, 1. b. buonorus. 11 knace
(6a30BbIif 1 yriyOseHHbIN ypoBeHb) : yueonuk / U. b.
Aradonosa, B. U. Cusornasos ; mox pen. U. b.
Mop3yHoBO#. - 4-e u3na., crep. - Mocksa : [Ipocsenienue,
2022. - 208 c. - ISBN 978-5-09-101667-3. - Tekcr :
31eKTpoHHbIN. - URL:
https://znanium.com/catalog/product/2090566 . — Pexxum
JOCTYTIA: 10 TOMUCKE.

3. ITaceunuk, B. B. buonorus. 10 xiracc

Py6uoB [u np.] ; mox pen. B. B. [Taceununka. — 6-e u3a., |Exeromnoe
crep. — Mocksa : [IpocBemenue, 2024. — 272 ¢. : w1, |0OHOBIIEHUE




(yriayOnieHHBIN YPOBEHB) : y4eOHUK IS
obmieoOpazoBarenbHbIX opranu3anuii / B. B. [laceunuk,
A. A. Kamenckuii, A. M. Py6uoB ; mox pen. B. B.
[Taceunuka. - 4-e uzn., crep. - Mockaa : [Ipocsenienue,
2022. - 336 c. - ISBN 978-5-09-101680-2. - Tekcr :
anekTpoHHbId. - URL:
https://znanium.com/catalog/product/2090594. — Pexxum
JOCTYMA: TI0 TIOATIHCKE.

BKJII0YUTH B CIUCOK JOMOJTHUTEILHOM JIUTEPATYPbI:
1. Aradonosa, U. b. buosnorus. ba3zossrit
ypoBeHb. [IpakTukym : yuebHOE Iocodue,
pa3paboTaHHOE B KOMIUIEKTE C YUCOHUKOM JIJIst
00pa3oBaTeNbHbIX OpraHU3aIlfil, pearTn3yoIuX
00pa3oBaTesbHbIC IPOTPAMMBI CPETHETO
npodeccuoHabHOT0 00pa3oBanus / U. b. AradoHnoga,
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