[lokyMeHT noAnucaH NPoCToii 3NeKTPOHHOM NOANMCHIO
MHdopmauus o Bnagenblie:

®NO: Komaposa CBetnaHa lOpuesHa

[omxHocTb: MpopekTop no 06pa3oBaTeNbHOM AeATENbHOCTH
[ata nognucanus: 0§:07202612:16:63
YHWUKanbHbIA NPOrpajMHbIiA KNHOY:
43badfSdeaed1 168picbb9acoBe39108031227e81add207che¥ HRGEAEHIYE [BrICUIErO 0OpazoBaNis

denepanbHOE roCy1APCTBEHHOE DIO/LKETHOE obpaszoBaTe/ibHOE

COMCRHI TOCY IAPCTBEHHbII arpapHbiii yHHBEPCHTET
uvenn [LA. CroabinuHa»

YHuBepCHTETCKHIT KOJUIEIK arpodnsneca

OOII no eneunaasnoctn 36.02.01 Berepunapus

COT'JIACOBAHO VIBEPK/IAIO
_ PyxoBomuTens OOlIl JlupekTop
(-4~ E]. Tepemenko HiBocos o Al lllesuenxo
«{#» utonst 2026 T. 5% T 26T,

@"E’_" V_‘@L o

G s
5005053\;5 NI

«eny:;xe\; “@@;:Qfa %

. MV\“QC\ &
TV e

PAGOYAM ITPOI'PAM
JUCUHTITHHbI
00/1.10 buo.iorus

Brimyckaroluee OTAe/eH e _ .
OTaeneHre OMOTEXHOJIONHH W MpaBa

’ | ' EB.T
PaspaGoruriky PIT (BHYTpEHHME U BHELIHHE): % %77”/ e HpSERRES
BHyTpeHHUE SKCIIEPTHI: - ‘ '
3aBeylolnas METOANYECKUM OTIEIOM : ﬁ’/ / [".A. Fopesiknta
Jupextop HCXDb - ' M esyrosa

QMCK 2026




COJAEPXAHUE

1. OBIIASI XAPAKTEPMCTUKA PABOYEI [TPOIPAMMbI JUCLIUTIIVHbI
2. CTPYKTYPA U COJIEPKAHUE JIUCLIUITJIVHbI

3. VCJIOBUSI PEAJIM3ALIMUI JUCLIATLIMHDI

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS JJUCLIUTUIMHBI

I[MTPUJIOXEHHUE

12

25

26



1. OBIIASI XAPAKTEPUCTHKA PABOYEN TPOT'PAMMBI JTUCHUIIJINHBI
00/1.10 buoaorus

1.1. MecTo 1McuMNJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOM NPOrpaMMbI:

Hucuumimna 001.10 buosgorus SIBJISIETCSI 00s13aTeIbHOM 4acThblO
obmeooOpazoBatenbHbix aucturuimH OOIl B cootBerctBHM ¢ PI'OC CIIO mo crnenuaibHOCTH
36.02.01 Berepunapus.

1.2. IIe.m: H INIAHUPYEMBIC PE3YJbTATHI OCBOCHUA TUCHUIIIMHBI:

Henps muctumummasl OO/A.10 Buosorusi ¢opmupoBaHue y CTYyAEHTOB II€IOCTHOTO
IPEICTaBICHUs O CBOMCTBAX >KUBBIX CHUCTEM, UCTOPUYECKOM PA3BUTUH JKU3HH, O COBPEMEHHBIX
HaNpaBJICHUAX, TpoOIeMax U MEePCHEKTHBAX OMOIIOTUYECKUX HAYK JJIsl HanboJiee Ka4eCTBEHHOTO
U Npo(ecCHOHANIBHOTO OCBOEHHUS CIELUUAIbHBIX TUCHMIUIMH, HMEIOIUX OHOJIOTHYECKYIO
ocHoBy. Coxepkanue mporpamMmbl  00IIe00pa30BaTeIbHONM  AMCHUIUIMHBI — MaTeMaTHKa
HaIlpaBJIEHO HA JOCTM)KEHUE PE3yJIbTaTOB €€ U3y4eHHs B COOTBETCTBHHM ¢ TpeboBanusmMu PI'OC

COO c¢ yuerom npodeccronanibHoi Hanpaiennoctn @PI'OC CIIO.
Oco0oe 3HaueHHe TUCHUIUIMHA uMeeT npu GopmupoBanuu u pazsutuu OK 1, OK 2, OK

OK 4,0K 7,1IK 2.1.

Kox v HanmenoBanue

[Inanupyemble pe3yJbTAThl 0CBOEHHS TUCIUIIUHBI

(popmupyemMbIX Oo0mme JucuMInIMHaApHbIe
KOMIIeTeHI M i
OK 01. Beibupats B 4acTH TPYAOBOIO | - CPOPMUPOBATh 3HAHUS O MECTE U
CHoCcOO0BI pelIeHus BOCIIUTAHHSA: poau ouosiorun B CUCTEME
3a1a4y - TOTOBHOCTb K TpPYAY, | €CTECTBEHHBIX HAyK, B JOPMHUPOBAHUHT
npodeccuoHaIbHON OCO3HaHHE LIEHHOCTH | COBPEMEHHOM  €CTECTBEHHOHAYYHOU
JeSITeIbBHOCTH MacTepcTBa TPyAOIO0HE; KapTUHBI MUPA, U B IO3HAHUH 3aKOHOB
IPUMEHUTEIBHO K - TOTOBHOCTb K AaKTHBHOM | IPUPOABI W PELIECHUM IKU3HEHHO
Pa3JIUYHBIM KOHTEKCTAM | I€ATEeIbHOCTU BaXXHBIX COLIMATILHO-3TUYECKUX,
TEXHOJIOTMYECKON U | DKOHOMHUYECKUX, IKOJIOTHUECKUX
COLIMATIbHOU npo0JieM YeJIOBEYeCTBa, a TaKXkKe B
HaIPaBJIEHHOCTH, pELIEHNN BONPOCOB PALNOHAIBHOTO
CIIOCOOHOCTh MPUPOIONOIB30BAHUS; B
MHULMUPOBATh, dbopmupoBaHUU L[EJIOCTHOTO
IJIaHUPOBATh U | OTHOLIEHHUSI K MIpHUpojJie, OOIECTBY,
CaMOCTOSITEIILHO YeJI0OBEKY; O BKJIAJE POCCHHCKHX H
BBITIOJIHATh TaKylo | 3apyO€KHBIX  yYEHBIX-OMOJOrOoB B
JESTENBHOCTD; pa3BUTHE 6uosoruuy;
- UHTEpeC K pa3Iu4HbIM | (QYHKIHUOHAIHHON IrPaMOTHOCTH

chepam npodeccruoHaATbHON
JeSITeIbHOCTH,

YeJoBeKa IS peIIeHUs >KU3HEHHBIX
npobieM,

OBnanenne - yMEThb BIIAJICTh CUCTEMOH
YHUBEpCaIbHBIMU OMOJIOTMYECKUX  3HAHWM, KoTopas
y4eOHBIMU BKJIFOYACT:

IT03HABATEIbHBIMU OCHOBOIIOJIATAlONIMe  OHOJIOTHYECKHE
JNEUCTBUAMMU: TEPMHMHBI U TOHATHSA (JKU3Hb, KJIETKA,

a) 0a3oBble JIOTHYeCKHe
AefCTBUA:

TKaHb, OpraH, OpraHWU3M, BHII,
MOMYJISIKS, SKOCHCTeMa, OWOIEHO3,

- caMoCTOsITeNIbHO | Onocdepa; MeTraboiM3M, TOMEOCTa3,
(dhopMynupoBarth U | KICTOYHBIH WMMYHHUTET, OHOCHHTE3
AKTyJIN3UPOBATH Oenka, OMOTOIMMEPHI, TUCKPETHOCTD,
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npobieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHABIINBATh
CYIIECTBECHHBIN MPU3HAK
WIIN OCHOBAaHHS TSt
CpaBHCHHS,
KJacCupUKaIUU u
0000IIICHHS;

- OTIPE/ICIISATh Leau
JIEATEHHOCTH, 3a/1aBaTh
napamMeTppl U KpUTEpUU
JIOCTHIKEHHS;

- BBISIBJISATH
3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B
paccMaTpuBaeMbIX
SIBJICHUSIX;

- BHOCHTH KOPPCKTHUBBHI B
JIEATENIbHOCTb,  OLIEHUBATH

COOTBETCTBUE DPE3YJIbTATOB

LIeJIAM, OIICHUBAaTh PHUCKHU
MOCJIEACTBUH
JIeSITEILHOCTH;
- pa3BUBaTb KpEATHBHOE

MBIIIJICHHE TPH  PEHICHUH
YKU3HEHHBIX TIPOOIIeM

caMoperysanus,
CaMOBOCIIPOU3BEICHHE,
HACJIEACTBEHHOCTh, = W3MEHUYUBOCTb,
HHEPro3aBUCHUMOCTb, pocT U
pa3BUTHE);

buonornueckne Teopum: KIETOYHAS
teopusa T. llIBanna, M. llnelinena, P.

BupxoBa;  KJIOHaJIbHO-CEIEKTUBHOTO
ummynurera I, Opmux, W.N.
MeuHuKOBa, XpOMOCOMHas TeOpHUs

HacieacTBeHHOCTH T. Moprana, 3aKkoH
3apoabimeBoro cxonacrsa K. bapa,
sBOJOIMOHHAs Teopus Y. [lapBuHa,
CHHTETHUYECKAass TEOpHUs SBOJIIOIUH,
Teopus aHtpororenesa Y. JlapBuHa;
teopusi 6uoreoneno3a B.H.Cykauéna;
yuenuss H.M. BaBunoBa — o Llentpax
MHOrooOpasusi M  IMPOUCXOKACHUS
KYJBTYPHBIX pacTeHui, A.H.
CeBep1ioBa — 0 IIyTSIX U HAPABICHUIX
spomonuu, B.M. Bepnaackoro — o
ouocdepe; 3akoHbl ( eAMHOOOpa3Us
IIOTOMKOB ~ MEpPBOr0  IOKOJIEHUS,
pacuIeIUICHUs IIPU3HAKOB,
HE3aBUCHUMOI'0 HacJaeA0BaHUs
IIPU3HAKOB M HApYLIEHMs CLEIICHUS

0) 0azoBble | reHOB T. MopraHa; roMoJIOrH4ecKux
HCCJIe10BATeIbCKHE pAa0B B HaCJIeJICTBEHHOU
JIeUCTBHA. U3MEHYMBOCTH H.N. Bagruinosa,
- BJIA/IETh HaBbIKaMH | TeHETUYeCKoro  paBHoBecust  JIk.
yueOHOo-uccre0oBaTeNbekoi | Xapau 51 B. Baiin6epra;
u IIPOEKTHOM | 3apoasimieBoro cxoxacrea K. boapa,
NeSITeIbHOCTH, HaBbIKaMH | OMOT€HETHYECKOTr O 3aKOHBI 3.
paspelneHus npoodiem; I'exkens;, ®. Mromepa); HTPUHLHUIIBI
- BBIBIATH  NPUYUHHO- | (UUCTOTHI ramer,
CIIECTBEHHBbIE  CBS3M U | KOMIUIEMEHTAPHOCTH); npaBuiIa
aKTyaJIM3upoBaTh  3ajady, | (MUHUMyMa IO. JIubuxa,
BBIBUTATh TUIOTE3Y €€ | DKOJIOTMYECKON MHpaMuibl 4YHCEd,
pelieHus, HaxXoJauTh | OMOMacchl W HHEPIUu);  TUIMOTE3bI
apryMEHThI 1St | (KoarepBaTHOM AN. Omnapuna,
JI0Ka3aTeNbCTBA cBoux | nepBuuHoro OynboHa /Ix. XomnjaeliHa,
YTBEPKICHUH, 3agaBath | Mukpocpep C. doxkca, puboszuma T.
napameTpel U Kkputepuu | Yek);

pelIeHus; - chopMUpOBaTh YMEHUSI PAaCKPhIBATH
- AQHAIN3UPOBATH | COJIEPIKAHUE OCHOBOIIOJIATal0IINX
MOJTy4YE€HHbIE B X0Jie | OMOJOTMYeCKUX TEOpU M TUIOTE3:
peleHus 3aJa4 | KJIETO4YHOH, XPOMOCOMHOH,
pe3ynbTarhl,  KPUTHYECKU | MyTallHOHHOM, SBOJIIOLIMOHHOM,
OLICHUBATh UX | IPOMCXOXKJIEHUE >KU3HU M YEJIOBEKa;
JIOCTOBEPHOCTb, BIAJ€HHE CHUCTEMOM 3HAHWH 00
IIPOrHO3UPOBATh OCHOBHBIX MeTOo1axX HAy4HOTO
U3MEHEHHE B HOBBIX | TIO3HAHMSI, HCIOJIb3YEMBIX B
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YCIIOBHSIX;
- YMETh MEPEHOCUTH 3HAHUS
B [IO3HABATCJIILHYIO  H
MPAKTUYECKYIO obnactu
KU3ZHEICSTCIIbHOCTH;

- yMeTb HUHTETrpUpPOBaATh
3HAHUS u3 pa3HbIX
MIpeIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIE WJICH,
npenajgaratb OpUTMHAJIbHBIC
MOAXO/IbI U PEIICHUS;

- CIIOCOOHOCTH ux
HUCHOJIB30BaAHUA B
IIO3HABATEILHOMI u

COLIMAJIBHOM ITPAKTHUKE

OHOJIOTHYECKUX HCCIICIOBAHUAX
KUBBIX OOBEKTOB M  DKOCHCTEM
(omucanue, HW3MEpEHHUE, MPOBEIACHUE
HaOII0ICHUH ); CIT0cOOaMH BBISBICHHS
Y OIICHKU aHTPOIIOTEHHBIX U3MEHECHHIA
B IIPUPO/IE;

- chopMHupOBaTh YMEHHS PACKPHIBATH
OCHOBOITOJIAraloOmue OHOJIOTHYSCKUe
3akoHbl u  3akoHomepHoctu (T
Menpens, T. Moprana, H.W.
Basunosa, 3. I'exkens, . Mromiepa,
K. bapa), rpaHuibpl ©1X TPUMEHUMOCTH
K )KMBBIM CHCTEMaM,;

- YMETh BBIJCIATH CYIIECTBEHHBIC
MPU3HAKU: CTPOCHUS BHPYCOB, KIETOK
MIPOKapPHOT u 9YKapuoT;
OJHOKJIETOYHBIX UM MHOI'OKJICTOYHBIX
OpPTaHW3MOB, BHJIOB, OHOTCOIICHO30B,
KOCHUCTEM U OHocdepsl; CTPOCHHS
OpPraHOB U CHCTEM OPTaHOB PACTCHHIA,
JKHUBOTHBIX, 4YEJIOBEKAa; IPOIECCOB
JKU3HEICATSIIBHOCTH, MTPOTEKAOIINX B
opraHM3Max pacTeHHH, »XUBOTHBIX H

YyeJIOBEKA; OHMOJIOTHYECKUX
IIPOLIECCOB: obmeHa BEILIECTB
(MeTabonusm), uHpOopMauu U

IpEeBpallieHUs] IHEepPIruu, OpoKeHUs,
aBTOTPO(PHOIO U reTeTpo(PHOro TUIOB

MUTaHUS, ¢dboTocuHTE3a U
XEMOCHHTE3A, MHTO34, Meno3a,
ramMeToreHesa, sMOpHUOreHesa,
MOCTAIMOPHUOHAIBHOTO pa3BUTHS,
pPa3MHOXKEHUS, WHAUBUAYATHHOTO

pa3BUTHsA OpraHuM3Ma (OHTOreHe3a),
B3aUMOJICHICTBUS TEHOB, TI'ETEPO3HCA;
JNEUCTBUSI  HMCKYCCTBEHHOTO  000pa,
CTaOMIIM3UPYIOLIETO, JABWXKYILIETO U
Pa3phIBAIOIIETO €CTECTBEHHOTO
otbopa; aJJIONaTPUIECKOro U
CUMIATPUYECKOTO BHJI000pa30BaHMUS;
BIMSIHUS JBIDKYIIUX CHJI 3BOJIOIHMU
Ha reHo(oH MONYJIALINY;
IPUCIIOCOOJICHHOCTH OpraHUu3MOB K
cpene oOuTaHus, YepeI0BaHUs
HarpaBJIeHUH HBOJIIOIUH;
KPYroBOpOTa BEIIECTB W  TIOTOKA
HHEPIUU B 3KOCUCTEMAX;

- TNPHOOPECTH ONBIT TPUMEHEHUS
OCHOBHBIX METO/I0B HAy4YHOTO
MO3HAHUS, HCTIOJIB3YEMBIX B
Ouosioruu: HaOJIOJECHUS U ONUCAHUS
KHMBBIX  CHCTE€M,  TIPOIIECCOB U
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SIBIICHUI; OpTaHU3aIliK U TPOBEICHUS
OMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIIBIDKCHUSI ~ THIIOTE3,  BBISIBIISTH
3aBUCUMOCTH MEXIy HCCIIEITyeMbIMU
BEJIMYMHAMU, OOBSCHATH MOTyYCHHBIC
pe3yabTaThI u bopmyarpoBaTh
BBIBOJIBI C MCTIOJB30BAaHUEM HAYYHBIX
MOHSATHUHI, TEOPUI U 3aKOHOB;

- chopmupoBaTh YMEHUS BBIACIATH
CYIICCTBEHHBIC TPU3HAKH BHPYCOB,
KJIETOK TMPOKAPHOT U  JYKApHUOT;
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPTaHU3MOB, BUJIOB, OMOTEOIICHO30B U
9KOCHUCTEM; OCOOCHHOCTH IIPOIIECCOB
oOMeHa BeIleCTB U IMPEBpalleHUs
SHEPIMUM B KIETKe, (OTOCHUHTE3a,
TUTACTHYECKOTO ¥ DHEPreTHYECKOTO
oOMeHa, XEMOCHHTE3A, MHTO34a,
Mei03a, OTUIOIOTBOPEHUS, Pa3BUTHUS U
pPa3MHOXKEHUS, WHINBUIYTBHOTO
pa3BuTHs oOpraHu3Ma (OHTOTEHEe3a),
00pbOBI 3a CYILECTBOBAHHUE,
€CTECTBECHHOTO orbopa,
BH1000pa30BaHMs,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K
cpene obutanus, BITUSTHUS
KOMITIOHEHTOB IKOCHCTEM,
AHTPOTIOTEHHBIX W3MEHEHUH B
HKOCHCTEMaX  CBOEH  MECTHOCTH,
KpPYroBOpOTa BEIIIECTB "
IpeBpalleHus YHepruu B ouocdepe;

- chopmMupoBaTh YMEHUS TPUMEHSTH
MOJTy4YeHHbIE 3HAHUS U1 OOBICHEHUS

OMOJIOTMYECKHUX MPOLIECCOB u
SBJICHUH, TUISL HOPUHATHS
MIPAKTUYECKUX pemeHui B

IMOBCEIHEBHOM JKH3HM C  ILEIBLIO
oOecrieyeHnst 0O€30MMaCHOCTH CBOEr0
3I0pPOBbS. U 37I0POBBSI OKPYKAIOIIUX
JIIOJIEN, coOMOIeHUsT  37I0POBOTO
oOpa3a JKHU3HH, HOPM TPaMOTHOTO

MTOBEJCHUS B OKpY’KaroIen
MPUPOJTHON cpene; IMOHUMAaHUE
HEOOXOIUMOCTH HUCIIOIb30BAHUSA

JOCTH)KEHUIN COBpPEMEHHOH OMONIOTHH
1 OMOTEXHOJIOTH JUIsl palliOHAIILHOTO

IIPUPOIONOIB30BaHUS; YMEHHE
UCIIOJIb30BaTh COOTBETCTBYIOLIHE
apryMEHTHI, OMOJIOTHYECKYIO

TCXHOJIOTHIO n CHUMBOJIUKY JUIS
JA0Ka3aTCiibCTBa PpOACTBA OpPraHU3MOB
Pa3HBIX CHCTCMATHUYCCKUX TpYIII;
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B3alMOCBSA3M OpPraHU3MOB U CpEIBbl
oOuTaHus; E€AMHCTBA YEJIOBEYECKUX
pac;  HEOOXOAMMOCTH  370POBOTO
oOpaza JKU3HU, COXpPaHEHUS
pa3HOOOpa3usi BHUJIOB U 3KOCHUCTEM,
KaKk  YCJOBHUS  COCYLIECTBOBAHHUS
MIPUPOJIBI U YEJIOBEUECTBA;

- chopMupoBaTh YMEHHUS pellaTh
OuoslorMYecKrue 3aJa4yH, COCTABIISATH
TEeHOTUITMYECKHE CXEMbl CKPEIIUBAHUS
JUIsL Pa3sHbBIX THUIIOB HACJIEJOBaHUS
MPU3HAKOB Y OPraHU3MOB, COCTABIIATH
CXEMBI [IEpEHOCa BELIECTB U DHEPIUU
B JKocucTeMax (Lemud IUTaHus,
MUIIEBHIE CETH), BBISIBIIATH MPUUUHHO-

CJIeICTBEHHbBIC CBSI3U MEXIy
HCCIIETyEMBIMU OMOJIOTMYECKUMU
o0BeKTamu, rpoLeccamu U

SABJICHUAMMU, JCJIaTh BBIBOJbI n
IMPOrHO3bl HA OCHOBAHWU MMOJTYYCHHBIX

pe3yJIbTaTOB,;

- chopMuUpOBaTh YMEHUSI KPUTHYECKU
OLICHUBATh uH(pOpMaLIHIO
OMOJIOrNYECKOT0 COJICPKAHUS;
BKJIIOYAOLIY1O IICEBJOHAYYHbIE

3HAHHUS W3 PA3IUYHBIX HCTOYHHKOB
(cpencTBa MaccoBoil MH(pOpMAIHH,

Hay4HO-TIOMYJISIPHBIE MaTepuabl),
WHTEPIPETUPOBATH ITHYECKHUE
aCIeKThl COBPEMEHHBIX UCCIIEI0BAaHUM
B OHoIoTHH, MEIHUITIHE,
OHMOTEXHOJIOTHH; paccMaTpuBaTh
rio0aabHbBIE JKOJIOTHYECKHUE
poOIeMbI COBPEMEHHOCTH,

(GbopMHUpPOBATH MO OTHOIIEHUIO K HUM
COOCTBEHHYIO  TO3UIHMIO, YMEHHE
OLICHUBAaTh  J3THUYECKUE  ACIEKTHI
COBpPEMEHHBIX HCCIIEI0BAHU I B

obnactu OMOTEXHOJIOTHH u
TeHETUYECKUX TEXHOJIOTHIA
(KJTOHMpOBaHHKE, HMCKYCCTBEHHOE
OIUIOJJOTBOPEHHUE, HaIpaBlIEHHOE

U3MEHEHHEe TEeHOMa W  CO3J]aHHe
TPAHCT€HHBIX OPraHU3MOB);

- copMHpOBaTH YMEHHUs CO37aBaTh
COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE
COOOLIeHUS Ha OCHOBE
Ouosornueckoil  uHpopmManMu U3
HECKOJIbKUX HWCTOYHUKOB, TPAMOTHO
UCMOJb30BaTh MOHATHBIM  ammapar
Oouosoruu;

- yYMEHHME BBIIBUraTh  TUIOTE3BI,
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MPOBEPATh UX IKCIEPUMEHTATHLHBIMU
cpeactBamu, — GopMmynupys  Lelb
UCCIICIOBAHMS, aHAJTM3UPOBATh
MOJIy4eHHbIE pe3yJbTaThl U JIelaTh
BEIBO/IBI,

- [pUHUMATh YydYacThe B HAy4YHO-
UCCIIEIOBATENbCKOW  pabote o
OMOJIOTHH, SKOJOTUU W MEIUIMHE,
MpOBOAUMONM Ha 0a3e MIKOJBHBIX
HAay4YHBIX OOMIECTB W  IyOJMYHO
NPECTABIIATh MOJTyYCHHBIE
pE3yJIbTaThI Ha YUYEHUYECKUX
KOH(EepeHIMIX pa3HOT0 YPOBHSI;

OK 02. Mcnonp3oBaTh
COBPEMEHHBIC CPEJICTBA
MOKCKA, aHaJIN3a U
UHTEPIIPETAIAN
uHpopmanuu u
UH(POPMALOHHEIE
TEXHOJIOTHH IS
BBITIOJTHCHMS 32/1a4
npodeccuoHanbHOM
JESTCIILHOCTH

B oOuaactu
NMO3HAHHUA:

- c(hOpMHUPOBAHHOCTH
MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHS HayKu H
OOIIECTBEHHON  IPaKTHKH,
OCHOBAaHHOTO Ha JHajore
KYJIbTYD,
CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHUE
SI3BIKOBOM M YHUTATEIbCKOU
KyJIbTYpbl Kak CpE€ICTBa
B3aHMOJEHCTBU MEXIY
JIFOABMHU U TIO3HAHUS MUPA;
- OCO3HAHHE IIEHHOCTH
HAay4YHOU JIESITETbHOCTH,
TOTOBHOCTb  OCYLIECTBIISITH
MIPOEKTHYIO u
HCCIIEIOBATENBCKYIO
JIeITEIbHOCTh
WHIMBUIyTHHO u B
TpyIIe;

OBjaagenue
YHHMBEPCAJIbLHBIMHA
yueOHBIMU
MO3HABATEJIbHBIMH
JeHCTBUSAMU:

B) padora c
uHopMmanuei;

- BIAACTh HaBBIKAMH
noTydeHus HHGOpMaIiH U3
HWCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEIILHO
OCYILIECTBIISATH IIOWCK,
aHaJIu3, CHCTEeMAaTH3aIUuI0 U

HEeHHOCTH

YPOBHIO

- chOopMHUPOBATH YMEHHUSI KPUTHUUYECKU

OLICHUBATh uHpOpMALIHIO
OMOJIOTHYECKOTO CoZIeprKaHus,
BKJIFOYAIOIIYO TNICEB/IOHAYYHBIC

3HaHUS W3 Pa3JIMYHBIX HCTOYHHUKOB
(cpencTBa MaccoBoil MH(pOpMAaIHH,
HAYYHO-TIOMYJISPHbIE MaTrepHuabl);
WHTEPIPETUPOBATH STHUYECKHUE
aCIEKThl COBPEMEHHBIX MCCIICIOBAHUM
B OHOJIOTHH, MEJIHUITIHE,
OHMOTEXHOJIOTUH;

- HUHTEPIPETUPOBATH  ATHUYECKUE
aCIEKThl COBPEMEHHBIX MCCIICIOBAHUM
B OHOJIOTHH, MEJIHUITIHE,
OMOTEXHOJIOTUH, paccMaTpuBaTh
rio0abHbBIE JKOJIOTHYECKHUE
poOIeMbI COBPEMEHHOCTH,
(GbopMHUpPOBATH MO OTHOIIEHUIO K HUM
COOCTBEHHYIO  TO3UIUIO, yMEHHE
OLICHUBATh  DJTHUYECKHE  ACIEKTHI
COBPEMEHHBIX HCCIIeIOBaHUMN B
obactu OHMOTEXHOJIOT U n
FeHETUYECKUX TEXHOJIOTHI1
(KIOHUpOBaHUE, HCKYCCTBEHHOE
OTUTIOJIOTBOPEHHUE, HarpaBJIEHHOE
W3MCHCHHE TeHOMa M  CO3JaHHC
TPAHCTEHHBIX OPTaHU3MOB);

- chopMUpOBaTh YMEHHUsS CO3/1aBaTh
COOCTBEHHBIC TTMCHMEHHBIE W YCTHBIE

CcOOO0IIEeHUS Ha OCHOBE
OMoI0rnYecKon uHbopMaluu U3
HECKOJIbKUX HWCTOYHUKOB, TPaAMOTHO

WCIIOJIB30BaTh MOHSATUUHBIN ammapar
ouosiorun




HMHTEPIIPETALUIO

uHopMaud  pa3IUYHBIX
BUJIOB u dopm
MIpe/ICTaBJICHHUS;

- co3gaBaTb TEKCThl B
paznuuHbIX  (dopmarax ¢
y4eToM Ha3HAYCHUS
uHdpopmManuu M UEIeBOU
ayAUTOPUH, BBIOMpAst
ONTUMAJIBHYIO bopmy
MPECTABICHUS u
BU3YaJIN3alUy;

- OLICHUBATh
JIOCTOBEPHOCTb,
JICTUTUMHOCTD
nHpopManuu, ee
COOTBETCTBUE TPABOBHIM U
MOpaJIbHO- STHUYECKUM
HOpMaM;

- WCIIONB30BaTh CPENCTBA
UH(OPMALIMOHHBIX
KOMMYHHUKAITMOHHBIX
TEXHOJOTHI B  pEIICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u

OpraHM3aIMOHHBIX 3334 C
coOmoieHneM TpeOOoBaHUM

SPTrOHOMUKH, TEXHUKH

0C30IMaCHOCTH,  THUTHCHHI,

pecypcocOepekeHus,

MPAaBOBBIX U ATHUYECKUX

HOPM, HOPM

UH(pOPMAaIMOHHOM

0e30IacCHOCTH;

- BIAJeTh HaBBIKAMHU

pacrio3HaBaHHUsT W 3aIlUTHI

uHpopManuy,

nH(}OpMaLMOHHON

0e30IMaCHOCTH JTUYHOCTH;
OK 04. DdpdexTuBHO - TOTOBHOCTH K | - chopMuUpOBaTh YMEHHUS CO3/1aBaTh
B3aMMOJICHCTBOBATh U | CAMOPa3BUTHIO, COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE
paboTaTh B KOJUIEKTUBE | CAMOCTOSITEITHHOCTH U | cCoOOmIeHus Ha OCHOBE
U KOMaH e CaMOOIIPEeJIEIIEHUIO; Ouonornyeckoil  mHpopManmMU U3

- OBJIQZICHWE HABBIKAMH | HECKOJIBKMX WCTOYHHKOB, TPAMOTHO

yueOHo- UCMOJIb30BaTh MOHATUIHBIN ammapar

HCCIIE0BATEIIBCKOM, ouosoruu;

MPOEKTHOM U COLMAIBHOMN
JIEATEIIbHOCTH;

Osnanenue
YHHUBEPCATbHBIMU
KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

- YyMeTb  BBIIBUTAaTh  THUIOTE3HI,
MPOBEPATh UX OSKCIEPUMEHTAIBLHBIMU
cpeAcTBaMu,  (GOpPMYIHpYsS  LeNb
UCCIIEI0OBaHMS, aHAIU3UPOBATh
MOJIyYeHHbIE pEe3yNbTaThl M JejaTh
BBIBOJIBI;




0) COBMECTHAas
JeSITeNIbHOCTD!

- MIOHUMATh U UCTIOJIh30BATh
MpeuMylIecTBa KOMaHIHOU
u VHIUBUYJIbHON
paboTHI;

- MPUHUMATH e
COBMECTHOH JeSTeIbHOCTH,
OpPTraHU30BBIBATH u
KOOPJIUHUPOBATh JIEUCTBUS
o ee JOCTHKEHUIO:
COCTABJISAITh IUIAH JEHCTBHIA,
pacmpeieniarb  pojid  C
Y4ETOM MHEHUU
Y4aCTHUKOB 00CyX/1aTh
pE3yNbTaThI COBECTHOM
paboThI;

- KOOPJIUHUPOBATH "
BBINIONHATH  paboTy B
YCIIOBHSIX peangbHOro,
BHUPTYaJIbHOTO u
KOMOWHUPOBAaHHOTO
B3aMMO/ICIICTBHUS;

- OCYIIECTBIISATh
MO3UTUBHOE
CTpaTeTUYECKOe IOBEICHUE
B PAa3MYHBIX CHUTYyaIHsX,
MPOSIBIIATE TBOPYECTBO U
BOOOpakeHue, OBITH
WHUITUATHBHBIM
Osnanenue
YHUBEPCATLHBIMH
PETYISITUBHBIMU
JICACTBUSAMMU:

I') IpuHATHE ce0s U IPyTux
JIIOJIEN:

- TMpUHUMATh MOTHUBBI U
apryMeHTBHI JPYTHX JOJeH
MpU aHAM3e pPe3yIbTaToB
NeSATEIILHOCTH,

- TIpU3HABaTh CBOE MPaBO U
MpaBo JpyTrHX JOACH Ha
OIIIMOKH,

- pa3BHBaTh CIIOCOOHOCTH
MOHUMATh MHP C TO3UIIUU
JPYTOTO YeJIOBEKa

- MNOpUHUMATb Y4YaCTHUC B HAYYHO-

HCCIIEI0BATEILCKOM pabote 110
OHOJIOTUU.  DKOJOTHMM  MEIUIIMHE,
OpOBOAUMON Ha 0a3e  MIKOJBHBIX
HAY4YHBIX OOIIECTB W  MyOJMYHO
PEICTaBIIATh MIOJIyYCHHBIC
pe3yJIbTaThI Ha YUCHHUUCCKUX

KOH(EpeHIMIX Pa3HOTO YPOBHS;

OK 07. CopneiicTBoBaTh
COXPAaHCHHUIO
OKPYXKAroIIei Cpelibl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
W3MCHEHUH KJIMMaTa,

B obnactu sKosornyeckoro
BOCIIUTAHMUS:

- copMHpOBaThH
9KOJIOTHUYECKON KYJIbTYpHI,
[IOHUMaHHE BIIUSIHUSA
COLIMAJIbHO-9KOHOMHYECKUX

- BIAAETh CHUCTEMOHW 3HAHHI 00
OCHOBHBIX METOIax HAay4YHOT'O
MMO3HAHUS, HCIIOJIb3yEMBIX B

OMOJIOTUYECKHUX UCCIEIOBAHUS KUBBIX
00BEKTOB M HKOCHCTEM (OMUCaHHeE,
HU3MEpPEHHE, IIPOBEJICHHE
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IIPUHLIMIIBI MPOIIECCOB Ha COCTOSIHUE | HAOMIOICHHI); CTOCOOAMU BBIJICICHUS
OEpEKITUBOTO MPUPOAHON W COLMAIBHOM | M OLEHKH aHTPOIOTE€HHBIX U3MEHEHUN
IIPOU3BO/JICTBA, Cpelpl, OCO3HAHMUSI | B IPUPOJIE;
s dexTuBHO rJ100aIbHOTO XapakTepa | - yMETb BBIABIATH OTIUYUTEIIbHBIC
JIeIICTBOBATH B HKOJIOTUYECKUX MPOOIIeM; IPU3HAKNA JKUBBIX CHCTEM, B TOM
Ype3BhIYAITHBIX - IUIAaHUPOBAHHE U | 4yHciie TpUOOB, pacTeHUH, )KUBOTHBIX U
CUTYaLUAX OCYILIECTBIICHHE JICHCTBHIA B | UEIIOBEKA; MPUCIIOCOOIIEHHOCTh BUI0B
OKpyXarolie cpene Ha | K cpele oOMTaHHSA, aOMOTUYECKUX H
OCHOBE  3HAHHM  IIeJel | OMOTHYECKUX KOMIIOHEHTOB
YCTOHYHMBOTO pa3BUTHUSA | SKOCUCTEM, B3alMOCBS3€Ei
YeJIOBEYECTBA;  AKTUBHOE | OPraHU3MOB B coo01ecTBax,
HEIpUsATHE JIEMCTBUM, | aHTPOIIOT€HHBIX W3MEHEHUN B
MIPUHOCALINX BpEJl | SKOCUCTEMAX CBOEM MECTHOCTH;
OKpYKarolie cpene; - YMETh BBIIENATh CYIIECTBEHHbBIC
- YMEHHE MPOTHO3UPOBATH | MPU3HAKU OMOIOTUYECKUX MPOIECCOB:
HeOIaronpusTHbIC obmena BemecTB (  MeTaboJIM3M),
9KOJIOTMYECKUE uH(popManuu u IIPEBPALLICHUS
MIOCJIEACTBUS SHEPIuu, OPOKEHHS, aBTOTPOPHOTO U
MpeAPUHIMAEMbIX rerepoTpopHOro  TUMOB  IUTAHHS,
neicTBuil, mnpenoTBpaias | GOTOCHHTE3a U XEMOCHUHTE3a, MUTO3a,
UXx; Meio3a, raMeTorenesa, SMOpHoreHesa,
- pacllUpeHHe  OIbITa | IOCTAMOPHUOHAIBHOIO pa3BUTHS,
JeSITeIbHOCTH pa3MHOKEHU, WHAUBUAYAIbHOTO
9KOJIOTUYECKON pa3BuTHsL opraHu3Ma (OHTOTEHE3a),
HaIpaBJICHHOCTH; B3aMMOJICIICTBUSI TEHOB, TE€TEPO3HCA;
- OBJIAJICHHE HaBBIKAMHU | ICUCTBUH MCKYCCTBEHHOTO OTOOpa,
y4eOHO- CTaOUITU3UPYIOIIETO, ABIXKYIIETO H
HCCIIEI0BATENbCKOMH, Pa3phIBAIOILEr0 €CTECTBEHHOr0 000pa,
IIPOEKTHOM M COLMAJIBHOM | aJIONaTPUYECKOTO "
JeSITeIbHOCTH CUMIATPUYECKOT0 BHJI000pa30BaAHMUS;
BIIMSHUS JABWXKYIIUX CHJI 3BOJIIOLUHU
Ha reHo(oH MONYJIALINY;
NPUCIIOCOOJICHHOCTH OpraHUu3MOB K
cpene oOuTaHus, Yepe0BaHUs
HaIpaBlIeHUH IBOJIIOLINY;
KpyroBOpoTa  BEIECTB M IOTOKa
HHEPrUM B 3KOCHCTEMAX
IIK 2.1 | Ymers onpeaensiTh | 3HaTh MepbI pO(UIAKTUKH
OpranuzoBbIBaTh OTKJIOHEHHS B MOBEACHHUU U | 3a00JI€BaHUN JKUBOTHBIX PA3TUYHOM
paboThI [0 | COCTOSIHUM ~ NTHIBI  IPH | 3TUOJIOTHH
IIPOBEJCHUIO HapyUICHHUIX
BaKI[MHAINH, MUKpOKJIMMAaTa
JIereIbMUHTU3A1INH,

NPOPUIAKTUIECKUX U
nedeOHo-
MPOPHITAKTHICCKUX
ob6paboTok
CEIIbCKOXO035CTBEHHBI
X JKUBOTHBIX U NTHUII
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2. CTPYKTYPA U COAEP/KAHUE JUCHUIIJIMHBI
2.1. O0beM IUCHUIIHHBI H BUbI y4eOHOH padoThI

Bua yueOHoii padoThI O0Bem B yacax

O0bem 00pa3oBaTeIbHON NPOrPAMMBbI THCHUIIHHBI 144

B T.4. B (popMe NpakTHYECKOH MOJATOTOBKH -

BT. 4.:

TEOPETHUECKOE 00yUeHNE 60
IPAKTUYECKHE 3aHSTUS 70
CamocrosiTesibHasi padoTa -
IIpome:kyTouHAasi aTTeCTANMS - IK3aMEH 14
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2.2. TemaTn4ecKuii MJIaH " CodepiKaHuEe NUCHUIIJIUHDbI

HaumeHoBaHue Conep:xkanue y4yeOHOro Marepuasia (0CHOBHOE M PO ecCHOHAIBLHO- OB LeM 1ACOR dopmMupyemblie
Pa3/ieJiOB M TeM | OpHEHTHPOBAHHOE), JJA00PATOPHbIE MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOIY.Ib KOMIEeTeHIUH
1 2 3 4

Pasjen 1. KiieTka — cTPYKTYPHO-()YHKIIHOHAJIbHAS € TMHUIA )KUBOT'0 38/20

Tema 1.1. Conep:xanue 2

buojorust kak | 1. buonorus kak Hayka. CBsi3b OMOJIOTUM C JPYyTUMH HayKamu: OMoxumusi, Ouodusuka, 2

HayKa Oounonnka, reHoreorpadus u ap. Poms u Mecto Omnonornu B OPMHPOBAHUN COBPEMEHHOU
HAyYHOM KapTHHBI MHpa. 3HaueHWe Ouojoruueckux 3HaHuil. Hcrtopusi Ouonoruu. OK 02
3Ha4YeHrEe UTOJIOTUH JJISl Pa3BUTHSL OMOJIOTUN U TIO3HAHUS TPUPOABL. MEeTO bl IUTOIOTHH:
MHUKPOCKONHUSA,  Xpomarorpadus,  37ekTpodope3,  METOJ  MEUYEHbIX  aTOMOB,
g depeHmaIbHoe HeHTPUYTHPOBAHHE, KYJIbTYPa KIETOK

Tema 1.2. Conep:xkanue 2

Oo0mas 2. Ipaxktuuyeckoe 3ansitue Ne 1: PasnooOpasue Owuocucrem. OpraHuzanus 2

XapaKTEePUCTHK | OMOJIOTHYECKUX CUCTEM. YPOBHHU OpraHM3alUU OMOCHCTEM: MOJIEKYJIIPHO-TEHETHUYECKH,

a JKU3HU OPraHOMAHO-KJICTOYHBIA, OpPraHW3MEHHBIM, IOMYJSIIUOHHO-BUIOBOM, 3KOCUCTEMHBIN OK 02
(OuoreoneHoTnueckuit), 6uocepusiif. Hayku, nsydaronme Ouosnornyeckue oOBEKTHl Ha
pa3HBIX YPOBHSX OpraHu3anuy xu3Hu. OO0Imas XxapaKTepuCTUKA KU3HHU, CBOMCTBA KHUBBIX
cucrteM. [Iporeccsl, mpoucxoasuye B buocucreMax

Tema 1.3. Conepxxanue 6

buosornyeckn | 3. Xumudeckuii coctaB KiIeTkn. HeopraHwueckue BelIecTBa KJICTKH, MX OWOJIOTHYECKast 2

BasKHbIE posb. Opranuueckue BelecTBa KieTku. buonorndyeckue nomumepsl. benku. Ctpykrypa u

XHMHYECKH ¢byHkumn 0enkoBoi MoJieKybl. DepMeHTHI, IPUHIUN UX AEUCTBHUSL.

COCAHHEHHA 4.YrneBoasl. buonornueckn ¢ynkuuu yriaeBoaoB. Jlumuuael. OOmMii miaH cTpoeHus. 2 OK 01
['uapoduneHO-TUAPOGOOHBIE cBoMcTBa. Kiaccudukaums nunuaos. buonorndeckue OK 02
bysaxun munuaos. AT®. Ctpoenne monekynsl AT®. buonornyeckue pynkimun ATO OK 04
5. IlpakTuyeckoe 3anaTHe Ne 2: Ponbp OenkoB, YIVIEBOAOB U KHPOB B OpraHU3Me 2
yejoBeKka. BuTaMuHBI M OHONOTMYECKM AaKTHBHBIE JOOABKM, WX 3HAUEHHE B >KHU3HU
opraHu3Ma 4YejoBeka. [ MImo- W aBUTaMUHO3BI WX TMOCIENCTBUs. [IpencTaBiieHHe YCTHBIX
coOOImIeHHi C  Mpe3eHTaluei, MOArOTOBJIEHHBIX IO  IEPEeYHI0  HCTOYHHUKOB,
PEKOMEHI0BaHHBIX MPEMNo/IaBaTeIeM
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Tema 1.4.
CtpykTypHO-
(pyHKIHOHAIBH
ast
opraHu3anus
KJIETOK

Conep:xanue

6.Knerounass Teopus (T. IlIBann, M. Ilneiinen, P. BupxoB). OCHOBHBIC MOJIOXKEHUS
COBPEMEHHOM KJIETOYHOM TE€OpHUM. THIIBI KJIETOK: 3YKapUOTHYECKast U IIPOKAPUOTHUYECKAsL.
CpaBHMTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapHOT (PacTUTENbHON, )KMBOTHOM, IpUOHON).
Crpoenne mnpokapuoTHyeckord KieTkHn. (OCOOCHHOCTH CTpOEHHUs TeTepoTpodHOil u
aBTOTPOGHONH NPOKApUOTHYECKUX KieToK.  CTpoeHue miaasMaTH4ecKod MeMOpaHBl.
TpaHcropT BelIeCTB uepe3 IUIa3MAaTUYECKYyH0 MeEMOpaHy: MACCUBHBIA M aKTUBHBIM.
OHAOLMUTO3: MHHOLMTO3, (aronuro3. Ox3omuTo3. OO00N0YKA WIM KJIETOYHAs CTEHKA.
Crpykrypa u QYHKIMH KJIETOYHOW CTEHKH pacTeHHil, rpuboB

7 Ilurorasma. Iluro3ons. Lurtockener. OnHoMeMOpaHHBIE OpraHOUABI  KJIETKH:
supomazmatudeckas cets (JI1C), anmapat ["onbaku, TU30COMBI, IEPOKCHUCOMBI, BAKyOJIH
pacTuTenbHbIX KiIeToK. CTpoeHue M (YHKLUHUM OJHOMEMOpPAHHBIX OPraHOUIOB KIIETKH.
Knerounsnii cokx. Typorop. IlomyaBTOHOMHBIE OpraHOWABI KJIETKH: MHUTOXOHIPHUH,
IUTACTH/Ibl:  XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOMIACThl, MX CTPOCHHE U (YHKLUH.
Snepubii armapar KJIETKH, CTpOCHUE u GbyHKIHH.
HememOpaHHble OpraHouibl KJIETKH: PUOOCOMBI, MHUKPOTPYOOUKH, KJIETOYHBIH IIEHTD.
OpraHousipl ABM)KEHUS: PECHUYKU U KryTUKH. CTpoeHne W (QYHKIUH HeMeMOpaHHBIX
OpPTraHOMJIOB KJIIETKH

8. IpakTuyeckoe 3anaTue Ne 3: JlaboparopHas pabora "CtpoeHHE KIETKH (pacTeHUS,
KUBOTHBIE, TPUOBI) M KJIETOUHBbIE BKJIIOYEHMS (KpaxMmalsl, KapOTHHOHUBI, XJIOPOIUIACTBHI,
xpomoriacTsl)” IlpuoOpeTeHne onbiTa NPUMEHEHHUS] TEXHUMKH MHUKPOCKOMMPOBAHUS INPU
BBITOJIHEHUH J1a0OpaToOpHBIX paboT. IloaroTroBka MHKpompenapaToB, HAONIOJEHHE C
MIOMOIIIFI0O MHUKPOCKOTIA, BBISIBIIEHUE pA3IMYHBIX MEXAy H3ydaeMbIMH OOBEKTaMH,
UHTepHpeTanys Habaro1aeMbIX BJICHUH, (OPMYIHPOBAHUE BHIBOJIOB

9. IlpakTnueckoe 3ansitue Ne 4: JlaGoparopnas pabota "IIpoHunaemMmocts MeMOpaHbI
(mmasmonu3,  gemnasmonu3)”  IlpuoOpereHue  ombiTa  NPUMEHEHUS  TEXHUKHU
MUKpPOCKOIIMPOBaHMSI ~ NpPU  BBINOJHEHWH  JabopartopHbix  pabor.  [loaroroBka
MHUKpPOIpPENnapaToB, HaOIIOIEHHE C TIOMOIIbI0 MUKPOCKONA, BBISBICHHUE PA3IMUUil MEXITY
U3y4aeMbIMH OOBEKTaMH, HHTEpIpeTanus HaOMI0JaeMbIX SBICHHH, (QopMyaupoBaHue
BBIBOJIOB

OK 01
OK 02
OK 04

Tema 1.5.
CTpyKTypHO-

Conep:xanue

10.CtpoeHne ~ XpoMOCOM.  XPOMOCOMHBI ~ HAOOp  KJIETOK, TOMOJIOTHYHBICE W

N

OK 01
OK 02
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(pYHKIMOHAJIBH | HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOMIHBIA W JUIUIOMAHBIA Habop. HykienHOBbIC
ble (pakTopbI kucinorel. JHK wu PHK. Crpoenue HykJIeMHOBBIX  KUCIOT.  HykneoTuasl.
HacjeacTBeHHO | KommiemenTtapueie asotuctelie ocHoBaHus. llpaBuno Yaprapga. Crpykrypa JHK —
CTH NIBOWHAas chupaib. MecTtoHaxoxaeHue wu Ouosormueckue ¢ynknun JIHK. JIHK-
skcneprusa. Buasl PHK. @yuknuu PHK B kitetke
11. MpakTHyeckoe 3ansiTue Ne 5: Pemenue 3ama4 Ha onpe/eneHUe Mociaea0BaTeIbHOCTH
HYKJICOTHJIOB
Tema 1.6. Conep:xkanue
IIpoueccsl 12 Matpuunsnii cunte3 JJHK — perumkanus. [Npuanumer perumkanmun JJHK. Mexanusm
MATPUYHOTO permmkanuun JIHK. Perumikanus JIHK (mopermnekaTtuBHasi, mocTperuiekaTuBHas). Peakmus
CHHTE3a MaTpU4HOro CUHTe3a. [IpMHIMII KOMIUIEMEHTAPHOCTH B pEaKIMAX MATPUYHOI'O CHHTE3a. OK 01
JHK u rensl. ['eHeTnyeckuit koa, ero cocrara. TpaHckpumniusi — MmaTpuuHblii cunte3 PHK. OK 02
Tpancnsmus u e€ sranel. YcnoBus 6uocunaresa 6enka. Crpoenue 1-PHK u xomupoBanme
aMUHOKUCIOT. Posb pubocom B GuocunTtese Oenka
13. IIpakTnueckoe 3anaTHe Ne 6:Pernienue 3a1au Ha onpezeeHue MociieJ0BaTeIbHOCTH
AMHHOKHUCIIOT B MOJIEKYJIe OeKa.
Tema 1.7. Coaep:xanue
Hexnerounsie | 14.Bupycy — HexiieToYHbIE ()OPMBI KU3HU U 00nHTraTHbIC mapa3uTsl. CTpOeHHE MPOCTHIX H
(OpMBI JKM3HM | CIIO’KHBIX BUPYCOB, pETPOBUPYCOB, OakTeprodaros. XKusHennslid nuki JJHK-conepxarmii
Bupyc, PHK-conepxkamux Bupycos, 6akreprodaros. BUY, renartut yenoseka. bakrepuu. OK 02
O6uas xapakrepucTtuka. [ToHsTHE IITAMM. OK 04
15. IIpakTnueckoe 3ansaTue Ne 7:BupycHbie n OakTepuanbHble 3aboineBaHus. OOmiue
OPUHIUNBL  UCIOJBb30BAHUS JIEKAPCTBEHHBIX BemecTB. (OCOOCHHOCTH NpPUMEHEHHUs
aHTUOMOTHKOB. [IpescTaBiieHne yCTHBIX COOOIIEHNH ¢ Mpe3eHTallel, TOATOTOBIEHHBIX 110
NIEPEYHIO UICTOYHUKOB, PEKOMEHIOBAaHHBIX IIPENIOIABATEIEM
Tema 1.8. Conep:xanue OK 02
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OomeH
BEIECTB H
npeBpaiieHue
JHEPIruu B
KJIeTKe

16.AccuMumnsnys U TUCHMIUIMHA — JBE CTOPOHBI MeTabonm3ma. Turbel oOMEeHa BEIIecTB:
aBTOTPOHBI ¥  TeTepoTpodHBIA, a’pOoOHBIA H  aHA’POOHBIM. DHEPreTHYECKOoe
obecrieyenne kietku: npespamieHne AT® B oOMeHHbIX mnpoueccax. depMeHTaTUBHBIHN
XapakTep peakLui KIeTOYHOIo MeTaboIu3mMa

17. IlpakTnyeckoe 3ansaTue Ne 8: [lepBUYHBIN CHHTE3 OpPraHUYECKUX BELIECTB B KIIETKE.
[Tnactuyeckuit oomeH. @orocuHTe3. XeMoCcUHTE3. AHa3pOOHBIN SHEPreTUUECKUd 0OOMEH.
AHaspoOHble OpraHusmbl. bposkeHue, aBTOTPOQHBIH M TeTepOTPO(HBIA THI MUTAHUS.
AHa’poOHBIE MHUKPOOPTIaHMU3MBI KaK OOBEKThl OMOTEXHOJOTHUH. DTambl YHEPTETHUIECKOTO
oOmeHa. I'mukonu3. buonornueckoe oKucieHue, UK KIeTOYHOe AblxaHue. M3yuuTs u nath
CPAaBHUTEIbHYIO XapAKTEPUCTUKY IJIACTUUECKOTO U SHEPIETUYECKOTO OOMEHa

Tema 1.9.
Ku3HeHHbIA
IMUKJ KJIETKH.
Murto3. Meiio3

Conep:xkanue

18. lIpakTnyeckoe 3ansitue Ne 9:KieTouHsIid UK, €ro MepUoas! U perymsanus. [lepuoast
uHTepdaspl ux ocodeHHocTH. JuddepeHunanuss KIETKM U apecT KIETOYHOIO LHUKJIA.
Jenenne knetku — muto3. CTagum MHUTO3a U MpoOUCXOAsIue mpouecchl. KapuokuHes u
LUTOKHHE3. bronornyeckoe 3HaueHHEe MUTO3a. Melo3 — PeNyKIMOHHOE JEJICHUE KIIETKH.
Craguun Mmeiio3za. Melio3 — OcHOBa MOJOBOro pa3MHOXeHus. lloBeneHue XxpoMocoM B
meitoze. Kpoccunrosep. buonormueckuit cMmbicn Meiio3a. Dddextsl Meno3a. Meio3 B
JKU3HEHHOM IIMKJIE OPTaHU3MOB. M3y4nTh U JaTh CPAaBHUTEIBHYIO XapaKTEPUCTUKY Melo3a
Y MUTO3a.

19. TMpaxkrtuuyeckoe 3ansatue Ne 10:Pemenme TecTOoBBIX 3aJaHMii 1O Teme:
«MoneKynsipHBIi YPOBEHb OPraHU3aLUH JKUBOTO»

OK 02
OK 04

Pasnen 2. Ctpoenue u (yHKIIUM OpPraHu3Ma

46/26

Tema 2.1.
Crtpoenue
OpPraHu3Ma

Conep:xanue

20.0OHOKIETOYHBIE  OpraHu3Mbl.  KoOJIOHWANbHBIE  OpPraHu3Mbl.  MHOTOKJICTOYHEIC
opraHu3mbl. B3anmocBs3b vacTeil MHOrokjerouHoro opranuszma. Oyskmus. Opransl u
CHCTEMBbl OpraHoB. AmnmapaTbl OpraHoB. ['omeocTa3 opraHu3Ma W €ro MHOJJIEp’KaHHE B
MIPOLECCE KUHEEATENBbHOCTH

IIpakTnyeckne 3anaTus:Ne 11 Ne 12

21.dyHKIMOHANBHAs cricTeMa opraHoB. TkaHu pacteHuil. TKaHW KUBOTHBIX M YEJIOBEKA.

N

OK 02
OK 04
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Opransl pacteHuil. Opranbl 1 CUCTEMbI OPIaHOB KUBOTHBIX M YEJIOBEKA. 3HAYEHUE OMOPHI,
JBUKEHHUSI, NMUTAHUA, AbIXaHUS, TPAHCIIOPTA BELIECTB, BBIACJICHUS, 3AIIUTHI. 3HAYCHUE
IIPOSIBJIICHUS PA3APAKUMOCTHU U PETYJISILIUU

22. Teopuss KIOHAIbHO-CEIEKTUBHOTO wuMMyHHTeTa II. Opnuxa, W.M. Meuynukosa.
Nudekunonnsie 3a00eBaHUs © ONHUAEMUS. BaxHelmue »>SnuaeMuu B HUCTOPUU
yenoBevyecTBa. BaknuHamus kak  npoduiIakTHKa  MH(EKIHMOHHBIX  3a00JIeBaHUU.
[IpencraBineHne yCTHBIX COOOIICHHWI C MPE3EHTAIMeH, MOATOTOBICHHBIX M0 TEPEYHIO
HMCTOYHHMKOB, PEKOMEHOBAHHBIX IIPENO1aBATEIEM

Tema 2.2 Conep:xanue
DopMbI IIpakTnyeckoe 3ansitue: Ne 13 OK 02
pasMHOKeHus1 | 23.DopMBI  pa3MHOKEHHUS OpraHm3MoB. becromoe u mojoBoe pa3sMHOXKEHHE. Bujs
OPraHu3MoB 6ecI10J10ro pa3MHOXKEHHUS: IPOCTOE JeJICHUE HAJBOE, IOYKOBAHUE, PA3MHOKEHHUE CIIOPaMH,
BEreTaTHBHOE pa3MHOXKEHHE, PparMeHTanus, KiioHuposanue. [logoBoe pa3MHOKEHHE.
Tema 2.3. Conep:xanue
OnTorenes 24 .I'ametoreHe3 y kuBOTHbIX. Crepmarorene3 u ooreHes3. CTpoeHHE MOJOBBIX KIIETOK.
KUBOTHBIX U Omnog0TBOpEeHHE U SMOPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. [lapTeHorene3. OMOpuorenes
YeJI0BeKa (Ha npumepe naHneTHUKa). Ctaguu sMOpHOreHesa.
IIpakTnueckoe 3anaTHe: Ne 14 OK 02
25.Poct u pasButHe XHMBOTHBIX. llocTaMOpuoHanbHbIl nepuon. Ilpsmoe u Hempsimoe OK 04
pazButue. Pa3zButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX M TMO3BOHOYHBIX KHUBOTHBIX.
Craauu nMocTaSMOPHOHANIBHOTO Pa3BUTHUS y KMBOTHBIX M 4ejoBeka. [lepuosabl oHTOreHesa
yesoBeka. buonornyeckoe crapeHne U cMepTh. I'epoHTOIOTHS.
Tema 2.4. Copnepxanue
Omnrorenes IIpakTuyeckoe 3ansaTue: Ne 15 OK 02
pacTeHui 26.'amerodur u crmopodur. PasmMHOKEHHE W pa3BUTHE BOAOpociei. PasmMHOkeHne OK 04
pa3BUTHE CHOPOBBIX pacTeHUH. Pa3zMHOXXEHHME U pa3BUTHE CEMEHHBIX pacTeHuil. Pocr.
[Tepuoas! oHTOreHe3a pacrenuil. [lpencraBnenue oTy€TOB B BUJIE CXEM U TaOJIHIL.
Tema 2.5. Conep:xanue
OcHoBHBIE 27.I'eHeTka Kak HayKa O HACJIEICTBEHHOCTH W W3MEHYHMBOCTH OpraHu3MoB. OCHOBHBIC OK 02
MOHSATHS TEHETUUYECKNE MOHATHS M cUMBOJBL. ['eH. I'eHotun. ®deHoTun. AJUIEIbHBIE T'E€HBI.
TeHEeTHKHU AnpTepHaTUBHbIE NpuU3HAaKU. JIOMUHAHTHBIA W pellecCUBHBIM mpu3Haku. ['omosurora u
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TCTCPO3UTroTa. Yucras JIMHHA. FI/IGpI/IHBI. OcHoBHBIC METObI TCHCTHUKU!
FH6pHI[OJ'IOFH‘ICCKHI>i, MUTOJIOTMYECKHUEC, MOJICKYJIIAPHO-T'CHCTHUYCCKUC

Tema 2.6. Copnepxanue 4
3akoHomepHoc | 28.3akoHOMepHOCTH oOOpa3oBaHusl rameT. 3akoHsl I. Menngens: MoHorubpumaHOE
™ ckpemBanue. [IpaBuiao noMUHUpPOBaHHS. 3aKOH €JUHOOOPa3Hs TMEPBOTO IOKOJICHHUS.
Hacaen0BaHuUsA | 3aKOH  paclleruieHus  npu3HakoB.  LluTonmormyeckue  OCHOBBI ~ MOHOTHOPHIHOIO 5
CKpelBaHus. [ UmoTe3a 4uCTOTHI TaMeT. AHaIM3HUpYIollee CKpeuuBanue. JurnopunHoe OK 02
CKpellMBaHME. 3aKOH HE3aBHCHMOTO HacienoBaHUs mpu3HakoB. [lomuruOpuanoe OK 04
HacJIEJOBAaHHE U €r0 3aKOHOMEPHOCTH
IIpakTnyeckoe 3ansiTue: Ne 16 2
29.Pemenne 3amad Ha ONpEAEICHHE BEPOATHOCTH BO3HHUKHOBEHHS HACJEICTBEHHBIX
MPU3HAKOB IIPU MOHO, AU MOJUTHOPUIHOM U aHATM3UPYIOIIEM CKPEIIUBAHUH, COCTABIICHUE 2
TeHOTHIIMYECKUX CXEM CKpEIIMBaHUS
Tema 2.7. Conep:xanue 4
B3auMONEHCTB | 30 Feporyun kak memocTHas crcTema. MHOKECTBEHHOE ACHCTBHE TreHOB. ILTeHOTpOMHS.
HE€ reHoB MHoXeCcTBEeHHBIN alenu3M. BzaunMopeiicTBue amienbHBIX TeHOB. KomoMUHHpOBaHUE. 2 OK 01
B3aumoneiicTBue HeayenbHbIX TeHOB. KoMmmieMenTapHocTs. Onucras. [lonumepus OK 02
IIpakTnyeckoe 3ansaTue: Ne 17 2
31.Pemenne 3amay Ha ONpEACTCHHE BEPOSTHOCTH BO3HUKHOBEHHS HACIEIICTBEHHBIX
MPU3HAKOB MPU PA3NTUYHBIX THIAX B3aUMOACHCTBUS F€HOB, COCTABIEHUE T€HOTUITUYECKUX 2
CXEM CKpEIIMBAHUS
Tema 2.8. Conep:kanue 4
crenuaJibHoe 32.3akonbl T. Moprana. CrHerjieHHOE HAcJeJIOBaHWE TI'€HOB, HApPYIICHHE CIICTUICHUSI.
HacjiefoBaHue | XpOMOCOMHas TEOpUs HACIEACTBEHHOCTH. [ eHeTndyeckoe KapTUPOBAaHHE XPOMOCOM. 2
NPU3HAKOB Hcrionb30BaHME KPOCCHHIOBEPA JUJIsl COCTABJICHMS] TEHETHYECKUX KapT XPOMOCOM OK 01
IIpakTnyeckoe 3ansaTHe: Ne 18 2 OK 02
33.Pemenne 3amay Ha ONpeACTCHHE BEPOSITHOCTH BO3HUKHOBEHHS HACIIEIICTBEHHBIX
NPU3HAKOB TMPHU CLEIUIEHHOM HAClIeZIOBAaHUH, COCTABJICHHE T€HOTHIIMYECKHX CXEM 2
CKPEIIMBAHHS
Tema 2.9. Conepixanue 4 OK 01
I'enernka moia | 34.XpoMOCOMHBI MEXaHW3M ONpEJeNIeHHs] T07a. AYTOCOMBI H TIOJIOBBIE XPOMOCOMBEI. 2 OK 02
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['omorameTHbIl U reTEpOraMeTHbIN MOoJ. ['eHeTHdecKas CTPYKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CUEIJIEHHBIX € I0JIOM

IIpakTyeckoe 3ansaTue: Ne 19

35.Pemenue 3a1a4 Ha OIpCACICHHUEC BCPOATHOCTH BO3HHMKHOBCHHA HACICACTBECHHBIX
IMPU3HAKOB, CHCIIJICHHBLIX C I1OJIOM, COCTABJICHUC I'CHOTHUIIMYCCKUX CXCM CKPCIIMBAHUS

Tema 2.10.
T'enernka
YyeJI0BeKa

Conep:kanue

36.Kapuotumn denmoBeka. MeToabl HW3yYEHUsS TCHETUKHM 4YEJIOBEKA: TI'eHEAIOTHYCCKUH,
OJIM3HELIOBBIN, IUTOrCHETUYECKUI, OMOXMMHYECKUN, MOMYJISIMOHHO CTaTHUCTUYECKUM.
Hacnencrennsie 3aboneBaHusi yenoBeka. ['€HHbIE W XPOMOCOMHBIE OOJIE3HHM YEJIOBEKA.
bone3nu ¢ HacneACTBEHHOM MPEAPACIONOKEHHOCThI0. 3HAUCHUE MEAULIMHCKON T€HETHKH B
MPEAOTBPAIICHUH U JICUCHUH T'€HETHYECKUX 3a00JIeBaHUI YeJIOBEKa

IIpakTnyeckoe 3ansiTue: Ne 20

37.Pemienne 3aga4 Ha OIPEACICHHE BEPOSTHOCTH BO3HMKHOBEHHS HACIICACTBECHHBIX
HpI/IBHaKOB, I/ICHOJ'II)?,YSI METOABI I'€CHECTHUKH YCJIIOBCKA, COCTABJIICHUEC I'CHOTHUIIMYCCKHUX CXCM
ckpemBanus. [IpeacraBieHne YCTHBIX COOOIICHHI C MpEe3eHTAalMeld O HACIICACTBEHHBIX
3a00JIEBAHUSX YEJIOBEKA

OK 01
OK 02

Tema 2.11.
3aKoHOMeEpPHOC
™
U3MEHYHUBOCTH

Coaep:xanue

38.B3aumogeiicTBue TeHOTHIIa U cpenbl npu (hopMupoBaHuH QeHoTuna. M3MeHunBoCTh
IIPU3HAKOB.

KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKU. BHUIIbI M3MEHUYMBOCTH: HAClEACTBEHHAsl U
HEHACJICJICTBEHHAs. 3aKOH TOMOJIOTMYECKMX PAJOB B HAcJIEACTBEHHOM HW3MEHYMBOCTH
(H.A. BaBuioB). MoaudukanuonHas, uiu GeHoTUIHIecKas '3MEHYUBOCTh. Pob cpesbl B
MoIU(pUKAMOHHONH W3MeHunBocTH. Hopma peaknuu mnpusHaka. BapuanuoHHbI psa u
BapHallMOHHAs  KpuBas.  XapakTepUCTHKa  MOAM(PHUKAIMOHHON  M3MEHYMBOCTH.
HacnenctBenHasi, wiM T€HOTUIIMYECKAss M3MEHYMBOCTh. KoMOWHATHBHAs M3MEHUYUBOCTb.
MyTannoHHass W3MEHYMBOCTh. BuIbl MyTaumii: TeHHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
[TprunHBI BOSHUKHOBEHHS My TN

IpakTnyeckne 3ausitusi: Ne 21 Ne 22

39.Ananus (I)GHOTI/IHH‘ICCKOIZ U3MCHYNBOCTH. MOI[I/I(I)I/IKaLII/IOHHa}I, WM HCHACJICACTBCHHA,
N3MEHYHNBOCTD

40.Pemenue 3aa4 Ha ONpCACIICHUC TUIIa MyTallUh NpH HOepcaadc HACICACTBCHHBIX
IMPU3HAKOB, COCTABJICHUEC I'CHOTHIINYCCKUX CXEM CKPCIIMBAHUA

OK 01
OK 02
OK 04
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Tema 2.12.
Ceexknus
OPraHu3MOB

Conep:xanue

41.Cenexuusi Kak Hayka. MeTolbl CEeNeKUMOHHOW paboThl. ['erepo3nuc M ero MpUYMHBL.
HckyccTBeHHBII OTOOp: MAacCOBBIM M HMHIAMBHIYaJdbHBIA. Tambl KOMOMHAIIMOHHOU
CEJICKLIMH. Copr, opozaa, LITAMM
ANTOpUTMBI  peUIeHHE 33Jay  Ha  ONpEACNICHUE  BO3MOKHOIO  BO3HUKHOBEHUS
HACJICACTBEHHBIX IPU3HAKOB II0 CEJECKUUH, COCTABICHUE TIEHOTUIIMYECKUX CXEM
CKpELIMBAHUS

IIpakTnyeckoe 3ansitue: Ne 23

OK 01
OK 02

42 PemieHne TECTOBBIX 3a/1aHuii 110 TeMe: «CTpoeHne u QyHKIIMH OpTaHu3May

Paznen 3. Teopusi 3Bo1IONNH

18/8

Tema 3.1.
HUcrtopus
3BOJIIOLIHOHHOT
0 y4eHHUs

Coaep:xanue

43.I1epBbie 3BONIONMOHHBIE KOHIENIWHU. | pagyamucTuyeckasi SBOTIOMUOHHAS KOHIESTIIHS
XK.b. Jlamapka. [IBwxkyue cuibl 3BodronuH. KpeaunoHusM U TpaHC(HOpPMH3M.
Cucrematuka K. Jluanes u e€ 3HaueHue st (OpPMUPOBAHHS WIACH HBOJIOLHH
[TpeanocslIKl BO3HMKHOBEHHs JapBHHM3MA. DBOJIIOLMS BHUIOB B mpupoje. bopsrba 3a
cyuectBoBaHue. EcrecTBeHHBIM 0TOOp. [lMBepreHIus MPU3HAKOB U BUA000pa3oOBaHUE.
OcHOBHBIE TOJIOXKEHUs CUHTeTH4Yeckol Teopuu sBoionuu (CTI). Ponb sBomonMOHHON
Teopuu B GOPMUPOBAHUU HAYYHOU KapTUHBI MUPA

OK 02
OK 04

Tema 3.2.
Muxpo3Boiion
usi

Coaep:xanue

44 MUKpPOdSBOJIONUS W MaKpOdBOIIONUS KaK JTambl HBOJIIOIMOHHOTO  IpoIiecca.
['eHeTHYecKkue OCHOBBI JBOMIOIMUH. MyTanmuu ¥ KOMOMHAIIMM KakK »JIEMEHTapHBII
BBOJ'II-OIII/IOHHBII\/'I Marcpuall. HOHy.]'IfIIII/Iﬂ KakKk J3JICMCHTapHasA CIWHUIA DSBOJIOIHUN
JBuxyume cuibl ((hakTopbl) HBOMIONMHU. MyTAIMOHHBIM TpOIecC W KOMOWHATHBHAs
U3MEHYUBOCTh. Murpanus. M3onsauus nomynsuuil: reorpaguyeckast (IpoCTpaHCTBEHHAs),
Oounonoruueckast (penpoaykTuBHas). EcTrecTBeHHBI 0TOOp - HampaBlstomui  QaxTop
sBoonMK. bopp0a 3a cymiecTBoBaHME KaK MEXaHHM3M JIEHCTBHS €CTECTBEHHOTO O0TOOpa B
nomyysusax. Bug w ero kputepuu (mpusHaku). BumooOpa3oBaHue Kak pe3ynbTaT
MHUKPOIBOJFOITUT

OK 02

Tema 3.3.
Maxkpo3Boron
nus

Conep:xanue

45.MakposBomorsi.  DopMbl M OCHOBHBIE HampaBlieHHss MakpodBomtonuu  (A.H.
CeseprioB). [yt mocTrkeHus: OMOJOTHYECKOTO Iporpecca: apoMopdo3, Uanoa anTaims,

OK 02
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oOmas nereHeparysi. MeTopl H3y4eHHs] MaKpO3BOIIOIHU. 3aKOH 3apO/IbIIIEBOTO CXOACTBA
(Bakon K. bopa). buorenernueckmii 3akoH (3. I'ekkenb, @. Mromnep). OO6mume
3aKOHOMEPHOCTH (ITpaBuIia) SBOJTIOLUH

Tema 3.4.
Bo3HuKHOBEHH
€ U pa3BUTHE
JKM3HH HA
3emJre

Conep:xkanue

IIpakTyeckoe 3ansaTue: Ne 24

46. CemunHap. I'mmote3sl M TEOpPHH BO3HUKHOBCHHS JKM3HM Ha 3eMJie: KpealmOHH3M,
CaMOIIPOM3BOJIEHOE (CTIOHTAHHOE) 3apOXJICHHE, CTAIMOHAPHOE COCTOSIHHE, TMaHCIICPMUs,
OHoI1033.

47.Hayano opranudyeckod sBomounu. [losBieHue MNepBbIX KJIETOK.  DBOMIOLHUSA
MeTra0oiau3Ma.  OBOJIONMS ~ TEpPBBIX  KJIETOK.  IIpokapuoTbl W 3yKapuOTHI.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpraHU3MOB. BO3HUKHOBEHHME OCHOBHBIX ILIAPCTB
3yKapuoT. OCHOBHBIE YEPTHI 3BOJIIOLIUU PACTUTEIBHOTO MUpa. OCHOBHBIE YEPTHI BOIIOLUU
YKUBOTHOI'O MUpa

IIpakTnyeckoe 3ansaTue: Ne 25

48.Hpe,Z[CTaBJ'IeHI/IC YCTHOI'O COO6IJ_[CHI/IH U JICHTbI BPECMCHHU II0 OCHOBHBIM OSTallaM
BO3HMKHOBCHHUA W Pa3BUTHUA KUBOTHOI'O W PAaCTHUTCIBHOIO MHpaA, MOATOTOBJICHHBIX IIO
MEPCUHI0 UICTOYHUKOB, pPCKOMCHAOBAHHBIX ITPCIIOAAaBaATCIICM

OK 02
OK 04

Tema 3.5.
IIpoucxoxaeHu
€ YeJI0BeKa -
AHTPONOreHe3

Conep:xanue

49.AHTponosiorus - Hayka o yenoBeke. CHCTeMaTHYeCKOe MoJIoKeHUe yesoBeka. CXoJICTBO
YyeJioBeKa C KUBOTHBIMU. OTIMYMS YEJIOBEKa OT KUBOTHBIX. [IpsIMOX0OXkKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPON CUTHAJIBHOM CHUCTEMBI.
CooTtHomieHre OMOJIOTMYECKUX W COLUANbHBIX (DaKTOpOB B aHTpororeHese OCHOBHbIE
CTaJuM aHTpororeHe3a. J[pHOMUTEKH - MPEIKHU YelIOBeKa M 4eIOBEKOOOPa3HbIX 00€3bsH.
[IpoTroantpon - NpPEAIIECTBEHHUK 4YeJOBEKa. ApPXAaHTPON - JPEBHEUIINI dYeloBeK.
[TaneoanTpon - apeBHUI 4enoBek. HeoaHTpon - 4eloBEK COBPEMEHHOIO THUIA. DBOJIIOIMS
COBpPEMEHHOro uesioBeka. Yenosedueckre pacbl. OCHOBHbBIE OOJIBIINE PACBL: €BPONEOUIHAS
(eBpasmiickasi), HErpo aBCTpaJOMIHAs (9PKBAaTOpUAlbHAas), MOHIOJOUJHAs (A3UATCKO
amepukaHckas). Bpems u Mecro BO3HHUKHOBEHHMS 4eJOBeuecKHx pac. EnuHcTBO
4eJI0BEUYECKHX Pac

IIpakTuyeckne 3ansaTus: Ne 26 Ne 27

OK 02
OK 04
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50.Bpems u myTH pacceleHHUs 4YeloBeKa IO IuIaHeTe. [IpucrocoOiIeHHOCTh YesloBeKa K
pa3HBIM YCIIOBHSM Cpelbl.
Bnusaue reorpaduueckoii cpeapl Ha Mopdosornio U (QU3MONOTHIO  YeloBeKa
3aimUra JICHT BpPEMEHM U MEHTAIbHBIX KapT B (Qopmare yCTHOrO COOOLICHUS,
MOATrOTOBJICHHBIX I10 INCPCYHIO HCTOUYHHUKOB, PCKOMCHJOBAHHBIX IPCIIOAaBaATCIICM

51. PemieHue TeCTOBBIX 3aJaHuil 10 TeMe: « TeopeTHueckne aceKThl BOJIOINHN KU3HHA Ha
3emiien

Paznea 4. Dxosorus

24/14

Tema 4.1.
IKOJOTrHIYECKH
e (paKkTopbI U
cpeabl )KU3HHU

Conep:xanue

52.Cpenpl  oOWTaHWsSI OpPraHU3MOB: BOJHAS, HA3eMHO BO3JyIIHAs, IOYBCHHAS,
BHyTpUOpraHu3MeHHasi. (DU3NKO-)KU3HU XUMHUYECKHE OCOOCHHOCTH Cpel OOWTaHUS
opranu3moB. [IpucnocoOneHuss OpraHu3MOB K JKM3HM B pa3HbIX cpenax. l[lonstue
sKoyoruueckoro  ¢akropa. Kiaccudukammst sxojorumueckux — ¢axrtopoB. [IpaBuio
muHumyma 0. JIubuxa. 3akon tonepantHoctu B. [llendopaa

OK 01
OK 07

Tema 4.2.

Honyasiuus,
coo0IecTBa,
IKOCHCTEMBbI

Conep:xkanue

53. Dxomnormueckasi XapaKTepUCTUKAa BHJA W TOMYJSALIWU. DKOJOTHYECKas HUIIA BUA.
DKOJIOrHYecKre XapakTepucTHKU nomyisiuu. CoolmiecTBa M 3KOCUCTEMbl. buoleHo3 u
ero crpykrypa (B.H. CykaueB). CBsi3u Mexay opraHuszMamu B OuorieHose. CTpyKTypHBIE
KOMITOHEHTBI 3KOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTHI, peaylieHThl. KpyroBopoT BeliecTs
" MIOTOK SHEPTUU B IKOCHUCTEME. Tpoduueckne YPOBHH.
AHTpPONOTreHHbIE  JKOCHCTEMBI.  Arpo3kocucTeMbl. OTIMYUS ~ arpO3KOCUCTEM  OT
OuoreoleH030B. YpooskocucTeMbl. OCHOBHbIE KOMIIOHEHTHI YPOOIKOCUCTEM

IIpakTyeckoe 3anaTue: Ne 28

54. Tpouueckne menu u ceru. OCHOBHBIC TIIOKa3aTeIH OHKOCHUCTEMBI. bumomacca wu
MPOIYKIHS. DKOJIOTHUECKUE MUPAMHUJIBI Yrcen, OnomMacchl M d3Hepruu. [IpaBuio nupamMuabt
SHepruu. PemieHue MNPakTHUKO OPHUEHTHPOBAHHBIX PACYETHBIX 3aJaHUM 10 TEPEHOCY
BEIIECTBA M SHEPrHMM B JKOCHCTEMAxX C COCTaBJICHHME TPOPHUUECKUX Lened W mupamMun
O1OMaccChl U SHEPTUHU

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa-
rJ100aJabHas

Conep:xanue

55.buocdepa - xxuBas obonouka 3emnu. PazButne npexacrasienuit o Ouocepe B Tpyaax
B.1. Bepnaackoro. O6xactu 6uocdepsl u €€ cocras. JKuBoe BemecTBo Ouochepsl M ero
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IKoJIorHYeckas | GyHKIMKM 3aKOHOMEPHOCTH CyIIecTBOBaHUS Ouocdeprl. OcobeHHOCTH Omochepsl Kak

cucremMa r1100abHOM 3KOCUCTEMBI. JIMHaMUYecKoe paBHOBeCUE B Onocdepe. PUTMUYHOCTD SIBIICHUIA
B Ouocdepe. KpyroBopoTbl BemecTB M OHOT€OXMMHYECKHE LHUKIBL. [J100anbHbIC
9KOJIOTHYECKHE MTPOOJIEeMbl COBPEMEHHOCTH M IYTH MX PELICHUS OK 01
IIpakTuyeckoe 3ansaTue: Ne 29 2 OK 02
56.PemieHre MpakTUKO- OPUEHTHPOBAHHBIX PACUETHBIX 33Jad Ha ONpEACTICHHUE TUIOIAIN OK 07
HACAXICHUU Ui CHIDKCHHS KOHLIEHTPAIMHM YTJIEKHUCIOTO Tra3a B arMocdepe CBOEro 2
pPETHOHA MPOKUBAHHMSI

Tema 4.4. Copnepxanue 4

Bunsinue 57.AHTpOTIOTeHHBIE BO3JEHCTBHS Ha Ouocdepy. 3arps3HEHHS KaK BHJ aHTPOIIOT€HHOTO

AHTPOHOIC€HHBI | po3jeiicTBUS  (XMMHUYECKOE, (QHU3UYECKOE, OMOIOIMYeCKOe, OTXOJAbI IMPOM3BOJACTBA U

X paKTOPOB HA | 11opeGieHns). BO3ACICTBHS Ha atmoctepy. BozneiictBus Ha runpocdepy (3arps3HeHUs U 2

onocgepy WX WCTOYHUKH, HUCTOIICHHS Box). BoszmeicTtBus Ha nutocdepy (merpamanusi IMOYBHI,
BO3/ICHICTBUE HA TOPHBIC MOPOJIA, HENPa). AHTPOIIOTEHHBIC BO3JICUCTBHUS Ha OMOTHYECKHE
coo0miecTBa (Jieca U pacTUTEIbHBIE COOOIIECTBA, )KUBOTHBIN MUD) OK 01
IIpakTnyeckoe 3ansaTue: Ne 30 2 OK 02
58.PemieHre  MPAaKTUKO-OPHEHTUPOBAHHBIX  PACUYCTHBIX 3aJaHUH 10  COXPaHCHUIO 5 8§ 8471
NPUPOHBIX PECYPCOB CBOETO PETHOHA TPOKUBAHHSI

Tema 4.5. Conepxanue 10

Biansinue 59.310poBke U ero cocrapistomue. OakTOpbl, MOJTOKHUTEITBHO U OTPHUIIATEIIEHO BIIHSIONIIEC

COMMAJIBHO- Ha OpraHu3M YyeI0BeKa.

IKOJOTUIECKUX | BpenHple MPUBBIYKKA: TOCICACTBHS W mpoduiakthka. [IpoOieMa TEXHOTEHHBIX

¢akTopos Ha BO3/ICCTBUII Ha 3/I0pOBbE YENOBEKa (DJIEKTPOMArHUTHBIE TOJS, OBITOBas XUMMUS, 2

3A0poBLE U30BITOYHBIE IIYMbI, pajuanus M T.I.). AjanTtanus OopraHu3Ma dYejoBeka K (hakropam

1eJ10BEKa OKpY>KaroIien Cpe/Ibl. 3aluTHbIE MEXaHH3MBI opraHusma YeoBeKa.
310poBbe U paboTOCTIOCOOHOCTD.
IIpakTuyeckne 3ansiTus: Ne 31 Ne 32 Ne 33 Ne 34 8
60.IIpuHuunel  popMHpOBaHUs 370pOBbE  cOeperaromiero moBeaeHus. Pusnyeckas
aKTUBHOCTh W 310poBhe. [pymmbl 310poBbsi. OCHOBBI 3aKalMBaHUs. bHOXMMHYECKHE 2

ACIICKTBI PAallMOHAJILHOTO IIHWTAHUWA. HpaBHna 0C30IMaCHOr0 MCIOJIb30BAHUS OBITOBBIX
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npuOOpPOB ¥ TEXHUYECKUX YCTPONCTB

61.0npeneneHne CyTOYHOTO PAIOHA TUTAHUS. 2 OK 02
" " " OK 04
62.Co3nanre MHIUBUAYATBbHOW TMaMATKUA IO OPraHU3allMN PAalMOHAIBHON (PU3HUECKOU 9 OK 07
AKTHBHOCTH
63. Pemenne TecToBBIX 3a1aHui 110 TeMe: « TeopeTndyeckue acreKThl SKOJIOTHI 2
Pasnen 5. buorexHoaorus 4/2
Tema 5.1. Conep:xkanue 4 OK 01
BHOTeXHONOTH | 64 BrorexHonorns Kak HayKa H MPOM3BOACTBO. OCHOBHBIC HATPABICHHS COBPEMEHHOI OK 02
H B XKH3HH ouorexHoimoruu. Metoasl  OuorexHosoruu.  OOBEKTHl ~ OMOTEXHOJOTHH.  OTHKA OK 04
Kaskaoro OMOTEXHOJIOTHYECKUX U TeHETHYCCKUX IKCIIEPUMEHTOB. 5
[IpaBuna moucka u aHajau3a OMOPKOJIOTUYECKOW MH(OPMANNU U3 PA3TUYHBIX UCTOYHHKOB
(HayyHass u y4eOHO -Hay4yHas JUTepaTrypa, CpPEACTBA MAacCOBOM HH(GOPMAILUH, CETh
WHTepHeT u npyrue)
IIpakTuyeckoe 3ansaTue: Ne 35 2
65. Anamm3 wH(pOpPMamMK O HAYYHBIX JOCTIDKEHHSX B 00JacTH OMOTEXHOJOTHHA C
UCIIOJIb30BAHUEM JKUBOTHBIX, IPUMEHEHHE MTPOJTYKTOB OMOTEXHOJIOTHH B JKU3HH YEJIOBEKa,
MOUCK M aHaiu3 MHO)OPMAIUK U3 Pa3IUYHBIX UCTOYHHKOB (HaydyHas W y4eOHO-HaydHas 2
JUTEpaTypa, CpelcTBa MaccoBoi MHQopMmanmu, cetb VHTepHeTr m apyrume. PaGora B
rpyIax: NPeCTaBICHUE PE3YJIbTATOB PEUICHUS MPOOJICMBI.
IIpomexyTouyHas arrecTanus (3K3aMeH) 14
Bcero: 144
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3. YCJIOBUSA PEAJIM3AIIMU JUCHUIIJIMHBI

3.1. Jlns peanuzanuu TPOrpaMMbl JTUCHUIUIMHBI JOJDKHBI OBITH TIPETyCMOTPEHBI
CJIEIyIOIINE CIIEIUAIbHbBIC TOMEIICHUS:

KabuneTt, ocHameHHbI B COOTBETCTBHH C 1. 6.1.2.1 00pa3oBaTeIbHOM MPOTrpamMMBbI IO
crenainbHocTy 36.02.01 Berepunapusi.

3.2. UnpopmannoHHOe obecrniedeHne peajn3alui NPOrpaMMbl

Jnis peanu3anuu mporpaMmbl  OMONMHMOTEYHBIH (POHA 00pa30BaTENbHON OpraHU3aALUU
YKOMIUIEKTOBAH MEYaTHbIMU H/WIIM 3JEKTPOHHBIMH 00pa3oBaTeNbHBIMH U UH(DOPMALIMOHHBIMU
pecypcamu, i1 odecriedeHrs 00pa3oBaTeIbHOrO IMpoIiecca.

3.2.1. OcHoBHEIE TEYaTHLIEC U3JAHUSA
[TeyaTHbIX U3AaHUN HET

3.2.2. OcHOBHBbIE JIeKTPOHHbIE U31aAHUS

1. AradponoBa, 1. b. buonorus. ba3oBblii ypoBeHb : yueOHUK IUIsi 00pa3oBaTEIbHBIX
OpraHu3alyii, peanu3yriux o0pa3oBaTelbHbIe MPOTPAMMbl CPEIHEro MnpodeccrnoHalIbHOTO
obpazoBanusit / WU. b. Aradonoa, A. A. Kamenckuii, B. 1. CupormazoB. — Mocksa :
[Tpoceemenne, 2025. — 273 ¢. — ISBN 978-5-09-124905-7. — Texkcr : amekrponHbii. — URL:
https://znanium.ru/catalog/product/2201867 . — Pexxum gocTyma: mo moamucKe.

2. buonorus. 11-i1 kmacc. bazoBeiii ypoBenb : yueOHuk / B. B. Ilaceunmk, A. A.
Kamenckwuii, A. M. PybnoB [u np.] ; mox pea. B. B. Ilaceunnka. — 6-e u3n., crep. — Mocksa :
[Tpoceemenue, 2024. — 272 c. : wir. — (JIunus xuzan). — ISBN 978-5-09-112165-0. — Teker :
anekTponHbii. — URL: https://znanium.ru/catalog/product/2157271 . — Pexxum pocTyna: 1o
MOJIITUCKE.

3.2.3. JlonoJiHUTEIbHbIE HCTOYHUKH

1.TTpupona. — Mocksa : Hayka PAH, 1912. — . — Beixogut exxemecstano. — ISSN 0032-
874X. — TeKcT : HEMOCPEACTBEHHBIM.

2. Aradonosa, 1. b. buonorus. ba3oserii ypoens. [Ipaktukym : yaebHOE mocodue,
pa3paboTaHHOE B KOMIUIEKTE C YUeOHHUKOM JUIsl 00pa30BaTeNIbHBIX OpraHU3alMi, pean3yIonnx
o0OpasoBarenbHbIE TPOrpaMMBbI cpeHero mpodeccuoHaibHOro oopazoanus / M. b. Aradonosa,
B. U. CuBornasos. — 2-e u3., crep. — Mocksa : [Ipocsemenue, 2025. — 113 c¢. — ISBN 978-5-09-
124906-4. — Tekcr : anextponnbiit. — URL: https://znanium.ru/catalog/product/2201868 . —
PexxuMm poctyna: 1o nojmucke.

3.Ueormmes, H. B. buonorus. CripaBounuk / Ueosmmer H. B., I'ysuxosa I'. C. , JIazapesa
1O. b., Jlapuna C. H. — Mocksa : I['DOTAP-Menaua, 2011. — 416 c. — ISBN 978-5-9704-1817-8. —
Tekcr: anextponusii / DbC "KoncynpTaHT cTynentay: [caitt]. — URL:
https://www.studentlibrary.ru/book/ISBN9785970418178.html. —Pesxum nocTyma: 1o moamucKe.

4. CoBpemenHbIe npodeccuonanbhbie 0asel ganHbx (MOC OMI'AY-Moodle).

5. CnpaBounas [IpaBoBas Cucrema Koncynpsrantllmtoc.

6. DIeKTPOHHO-ONOIMOTEYHASI CHCTEMA U3/1aTeNTbCTBA «JIaHby.

7.DneKTpoHHO-O0MOIMoTe Has cucTeMa «Znanium.comy.

8. DnekTpoHHO-OMOMMoTeuHas cucteMa « KOHCYITbTaHT CTYACHTAY.

9. VuusepcanbsHas baza Jlanusix UBUC: https://eivis.ru/
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4. KOHTPOJIb M1 OHEHKA PE3YJIbTATOB OCBOEHHMA JTUCIIUITJIMHbI

Pe3yabTarhl 00y4yeHus

Kpurepun ouenku

MeToabl OLIEHKH

JucuuninHapHbie pe3yJbTaThl:

- c(OpMHpPOBATH 3HAHUSA O MECTE M POJIU OHUOJIOTHH
B CHCTEME €CTECTBEHHBIX HayK, B ()OPMUPOBAHUU
COBPEMEHHOM  €CTECTBEHHOHAyYHOW  KapTHHbI
Mupa, 1B no3HaHnu 3aKOHOB MPUPOJABI U PELICHUH
KHU3HEHHO Ba)KHBIX COLMAJIBHO-3THYECKUX,
SKOHOMUYECKUX, IKOJIOTHYECKUX npoGiem
YeJOBEYECTBA, a TaKKe B PEIICHUH BOIPOCOB
paLKMOHAIBLHOIO IIPUPOJIONIOIB30BAHUS; B
(GOpMHpPOBAaHMM  LEIOCTHOTO  OTHOLIEHHS K
OpUpoJe, OOLIeCTBY, 4YeIOBEKYy; O BKIaJe
pOCCUMCKMX U 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B
pazBuTHE ouonoruy; (GYHKIIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEeKa Il PEelIEHUs KU3HEHHbIX
npobiem,

- YMCThb BJIAZACTDb CHCTEMOH OMOJIOrHYECKUX 3H8.HI/II71,
KOTOpas BKIIFOYACT:

OCHOBOIIOJIATalOIINEe OWOJIOTHYCCKUE TEPMHUHBI U
MOHATHUSA ( )KU3HB, KJIETKA, TKaHb, OPTaH, OPTaHU3M,

BUJ,  TOMNYJISIIHSA,  DKOCUCTEMa,  OHOICHO3,
ouocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBIN
UMMYHHUTET, OuOCHHTE3 Oenka, OHOMOJIMMEpHI,
JTUCKPETHOCT, CaMOPETYJISIIHS,
CaMOBOCITPOU3BEICHHE, HaCJIEACTBEHHOCTD,
W3MEHUYUBOCTh, JHEPrO3aBHCHMOCTh, POCT U
pa3BUTHE);

buonornueckue teopun: kinerouHas teopus T.
[[IBanna, M. IlIneinena, P. Bupxosa; KIOHaIbHO-

cenekTuBHOro wummynutera II. Opmux, W.N.
MeuHuKoOBa, XpOMOCOMHast TeOpUs
HAaCJIEACTBEHHOCTH T. Moprana, 3aKOH

3apopieBoro cxonacrsa K. bapa, sBomonuonHas
teopuss Y. JlapBHHA, CHHTETHYECKass TEOpUs
IBOJIIOLIMM, Teopus aHTponoreHeza Y. JlapBuHa;
teopus Ouoreonenoza B.H.Cykauéna; yuenus H.W.
BaBunoBa — o lleHTpax MHOroobpasuss u
MIPOMCXOXKACHUS KYJIbTYpHBIX pacrteHuii, A.H.
CeBeprioBa — 0 MyTSAX U HAIPAaBIEHUSIX IBOJIIOLINH,
B.M. Bepnaackoro — o Ouocdepe; 3akoHbI (
eIMHO00pa3usi MOTOMKOB IE€PBOTO  IOKOJIEHHS,
pacIleIIeHUs IIPU3HAKOB, HE3aBUCUMOTI'0
HAacjIe0BaHUs  IPU3HAKOB u HapyLICHUS
cueruieHuss reHoB T. MopraHa; romMonI0ru4ecKux
pAlOB B HAcJIeACTBEHHOW wu3meHunBoctn H.U.
BasunoBa, reserudyeckoro pasHosecus Jlx. Xapau
u B. BaitnOepra; 3apoapimeBoro cxozictsa K. bapa,

OneHKa  «OTJIHYHO». 3a
riry0okoe u MIOJTHOE
OBJIAJICHUE CoJIepKaHHEM
yueOHOrO  Marepuana, B
KOTOPOM oOyyaromuics
OpPUEHTUPYETCH,

HOHSTHIHBIM anrmaparom,
aKIEHTOJIOTUYECKIM u
opdosnrueckum

MUHUMyMaMH#, 3a YMCHHE
HAXOJIUTh M UCIIOJIB30BaTh
nH(pOPMAIIHIO.

Onenka «xopomo». Ecmu
00yyJaronuics moJIHO OCBOMII
yueOHBI Marepuai, BIafeeT

MOHATUINHBIM arnmnaparom,
AKLIEHTOJIOTUYECKUM u
ophosnraecKuM
MUHHUMYMAaMH,
OPUEHTUPYETCA B U3YUYEHHOM
MaTtepuae, rpamMOTHO

pu3jara€t OTBET, HO B €TI0
(I)OpMe HUMCIOTCA OTACIBHBIC
HCTOYHOCTH.

Onenka
«Y/10BJIETBOPHUTEIbHOY.
Ecnn oOyyaromuiics
oOHapy>XMBaeT 3HAHHUS H©
NOHMMaHHE  TOJ0XXEHHOTO
y4eOHOro Marepuana,
HOHSATUHHOTO ammapara,
aKIEHTOJIOTUIECKOTO u
ophosmHrueckoro

MI/IHI/IMYMOB, HO H3J1aract ux
HETIOJIHO,
HEIIOC/IE0BaTEIILHO,
JOMYCKaeT HETOYHOCTH B
ONpEACICHUN TOHATHI, HE
yMeer JIOKa3aTeIbHO
000CHOBATh CBOM CYKJICHUS.

Onenka
«HEYA0BJIETBOPUTEIbHO.
Ecmu  obyuaromuiics umeeT
pa3po3HEHHBIE,
OeCcCHUCTEMHBIC 3HAHHS, HE
yMeeT BBLACNATh TJIABHOE U
BTOPOCTENIEHHOE, JIOIyCKaeT
OIMOKK B  OMNpelelIeHUU
NMOHATHM,  HMCKa)XaeT  MX

—  YCTHBIE u
MUCbMEHHBIC
OIIPOCHI Ha
TEOPETUYECKUX U
IIPAKTUYECKUX

3aHATUSX (BXOJHBIE
U QpOHTAJIBHEIC);

—  CeMHHaphl,
MIPaKTUYECKHE
3aHATHS,

—  B3aWMHBIU
KOHTPOJIb npu
paboTre B mapax H
MaJIBIMU TPYTIIIAMH;
—  CaMOKOHTpOJb
TEOPETUUYECKUX
3aHATUN U POBEPKA
CaMOCTOSITETTbHOM
BHEAYIUTOPHOU
paboTHI;

—  HabmromeHue,
MUHTEpIIpEeTALNS
pE3yJIbTaTOB u
AKCIIEpPTHAs OLIEHKA
JESTEIBHOCTH
oOydJaromuxcst  Ha
MPAKTUYECKHX U
TEOPETUYECKHUX
3aHATHUSAX;

- 10 3aBEpUICHUIO
Kypca IPOBOJUTCS
JK3aMeH B paMKax
IIPOMEKYTOUHOU
aTTecTaluu
CTY/ICHTOB
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OHMOreHeTHYeCKOoro 3akoHbl . I'ekkems, @.
Mirosepa); TIPUHITATIBI (4UCTOTBI ~ TaMeT,
KOMIUIEMEHTApHOCTH); TpaBuwia (mMuHumyma HO.
JIubuxa, HSKONOTMYECKOW  MUpPAMHABI  YHCEN,
OuoMacchl ¥ HEPTUM); THUIOTE3bl (KOallepBaTHON
AMN. Omnapuna, mnepBuydoro OymnpoHa J[xk.
Xonneitna, mukpocdep C. Dokca, pubozmma T.
Yek);

- chopMUPOBaTh YMEHUSI PACKPBIBATh COACPKAHUE
OCHOBOIIOJIATAIOIIMX OHOJIOTHYECKUX TEOPHH H
TUIIOTE3: KJICTOYHOMH, XPOMOCOMHOWM,
MYTaIlMOHHOM, 9SBOJIIOIIMOHHON, IPOMCXOXKICHHUE
JKU3HU M YEJIOBEKA; BIIaJICHHE CUCTEMOU 3HAHUIM 00
OCHOBHBIX ~ METOJAaX  HAY4YHOTO  ITO3HAHWII,
HCIIOJIb3YCMBIX B 6I/IOJIOFI/I‘-ICCKI/IX HUCCICOOBAHUAX
KUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHHE,
HU3MEpPEHHE, MIPOBE/ICHHE HaOJIIOICHU ),
CHOCO6aMI/I BBISABJICHUA W OLUCHKH AHTPOIIOICHHBIX
W3MEHEHUH B MPUPO/IE;

- chopmMupoBaTh YMEHUS pacKpbIBaTh
OCHOBOIIOJIATafoNIe OHOJOTHYECKHE 3aKOHBI U
3akoHomepHoctu (I'. Mennens, T. Moprana, H.U.
Basuinopa, 3. I'ekkens, ®. Mrwomiepa, K. bapa),
TPaHMIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

- yMeTb BBIACNATh CYIIECTBEHHbIC TPU3HAKU:
CTPOCHHS BUPYCOB, KJIICTOK ITPOKAPHUOT M 3YKAPHUOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB,
BHJIOB, OMOTEOIIEHO30B, PKOCUCTEM U OHOChepsl;
CTPOCHHSI OpPTaHOB M CHCTEM OpPTraHOB PACTECHHIA,
KUBOTHBIX, YeIIOBEKa; MIPOIIECCOB
KHU3HEICATENbHOCTH, IPOTEKAIOIINX B OpraHU3Max
pacTeHHMIA, )KUBOTHBIX U YEIOBEKa; OMOJIOTHUECKUX
mporeccoB: oOMeHa  BemiecTB  (MeTabonH3M),
nH(OpMalLIUY U MPEBpAILEHUs SHEPTUH, OPOKEHMUS,
aBTOTPO(HOrO0 U TeTeTPOGHOr0 THUIIOB MHUTAHUSA,
dboTocHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a,

ramMeToreHesa, IMOpHUOTreHesa,
MOCTAMOPHOHAIFHOTO  Pa3BHUTHS, Pa3MHOXKCHHS,
WH/IMBUyaTbHOTO pa3BUTHS opraHusma
(oHTOTEHE3a), B3aUMOJICHCTBUS T€HOB, FETEPO3NUCA;
necTBus HCKYCCTBEHHOT'O o0opa,
CTaOMIIM3UPYIOIIETO, JBIDKYIIIETO u
pa3pbIBaIOILEro €CTECTBEHHOT'O oTbopa;
AIIONATPUIECKOTO u CHUMITaTPUIECKOTO
BUZ000pa30BaHUs;  BIUSHHUS  JBIDKYIIUX  CHJI
SBOJIIOLIAA Ha reHo(oH 1 MOy JISILINM;

MPUCTIOCOOJICHHOCTH ~ OPraHM3MOB K cpene
oOuTaHMsI, YepeIOBaHUs HAMPABICHUN SBOJIOINH;
KpyroBopoTra BEIIECTB M IIOTOKA DJHEPIUM B
9KOCHCTEMAX;

CMBICI,  OECHopsiIOYHO |

HEYBEPECHHO
MaTepuall.

nsjgaracrt
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-  TpuoOpecTH ONBIT MPUMEHEHHS OCHOBHBIX
METOZI0B HAy4YHOIO ITO3HAHMS, HCIOJIb3YyEMBIX B
OMoJOoruy: HAONIOOEHHA W OIHCAHUS JKHUBBIX
CHCTEM, IPOIECCCOB M SBJCHHI; OpPraHU3alMd M
MPOBEACHUST  OMOJOIMYECKOTO  JKCICPUMEHTA,
BBIJBYDKEHUS THUIIOTE3, BBIABIATH 3aBHCHUMOCTH
MEXIY HCCIACIyEMbIMH BEIMYMHAMHU, OOBSICHSTH
MOJYYCHHBIE  Pe3yabTaThl ¥ (OPMYJIHPOBATH
BBIBOJIBl C HKCIIOJb30BAaHMEM HAy4YHBIX TOHSATHH,
TEOPHii U 3aKOHOB;

- chopmMHpoOBaTH YMEHUS BBIICISTH CYIIECTBEHHBIC
NPU3HAKH  BUPYCOB, KJIETOK IPOKAPHOT U
OYKAapuoT, OJHOKJICTOUHBIX W MHOTOKJICTOYHBIX
OpPraHU3MOB, BHJIOB, OMOT€OIICHO30B M 3KOCUCTEM;
0COOEHHOCTH TPOLIECCOB OOMEHa BEIIECTB U
NpeBpalleHusi YHEPTUU B KJETKe, (OTOCHHTE3a,
IUTACTHYECKOTO W DHEPreTHYecKoro  oOMeHa,
XEMOCHHTE3a, MHTO33a, Mei03a, OIUIOAOTBOPEHHS,
pasBUTHS W Pa3MHOXKCHUS, WHIUBUAYAILHOTO
pa3BuTUsl opraHu3ma (OHTOreHesza), OOpbOBI 3a

CYILIECTBOBAHUE, €CTECTBEHHOTO oroopa,
BUI000pa3oBaHus, MPHUCTIOCOOJICHHOCTH
OpPraHu3MOB K Cpele  OOWTaHUs,  BIIMSHUS
KOMIIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX

U3MCHEHHI B 9KOCHCTEMax CBOEHd MECTHOCTH,
KPYrOBOpOTa BEIECTB W MPEBPAICHUS SHEPIrUU B
ouocdepe;

- chopmupoBaTH YMEHHUS TMPHUMEHSTH IMOJyYCHHBIC
3HaHUA  JUIsI  OOBSICHEHHS  OMOJNOTHYECKUX
MpOIECCOB W SBICHWH, IS TPHHSITHS
MPAKTUYECKUX PELICHUI B MOBCEAHEBHON XKU3HU C
nenblo  olecniedyeHuss  OE30MACHOCTH  CBOETO
3I0pOBbSI M 3/I0POBbSl  OKPYXKAIOIIUX JIFOJEH,
coOmro/ieHnst  370pOBOTO o0pa3a KU3HHU, HOPM
TPaMOTHOTO MOBEICHUS B OKpy’KaroIien
NPUPOJHON cpejie; TOHUMaHWe HEOOXOAMMOCTH
HCIOJIb30BaHUS JOCTHKEHUI COBpPEMEHHOU
O0MOJ0TMM U OMOTEXHOJIOTUM ISl PalliOHAIBHOIO
MPUPOJONONB30BaHUS;  yYMEHHE  HCIIOJIb30BaTh
COOTBETCTBYIOIIIE ApPTyMEHTHI, OHMOIIOTHYECKYIO
TEXHOJIOTUI0O M CHUMBOJIUKY JJsl JIOKa3aTelbhCTBa
pPOJCTBa OPraHW3MOB pa3HBIX CHUCTEMaTHUECKUX
TpyNN; B3aWMOCBS3M OPTaHU3MOB H  Cpeibl
OOUTaHUS; eIMHCTBA  YEJIOBEYECKHX  pac;
HEOOXOJMMOCTH  3JI0pOBOro  obpasza  KH3HH,
COXpaHEeHHs Pa3sHOOOpa3Wsi BHUIOB M JKOCHCTEM,
KaK YCIOBHSI COCYIIECTBOBaHHS TMPUPOIBI U
YeJI0BEYECTBA;

- C(bOpMI/IpOBaTB YMCHUA PpCUIATb OHOJIOTHYECKHUE
3aga4u, COCTaBJIATHh TCHOTHUIINYCCKUC CXCEMbI
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CKpEIMBAaHUS MJi Pa3HBIX THUIIOB HACIEIOBAHUS
MPU3HAKOB Y OPraHW3MOB, COCTaBJISTH CXEMBbI
IIEpeHoca BELIECTB U DBHEPIMM B 3KOCHUCTEMAax
(uenmu TOUTAaHMS, THILEBbIE CETH), BBIABIATH
MPUYUHHO-CIIEJCTBEHHbIE CBSI3U MEXITY
UCCIIEyeMbIMU  OHOJOTMYECKMMH  OOBEKTaMH,
mpoieccaMi U SIBIIGHUSMH; JIeJIaTh BBIBOJBI U
MIPOTHO3bI Ha OCHOBaHUU MOJTyYEHHBIX
pE3yJIbTaTOB;

- chopMupoBaTh YMEHHsSI KPUTHYECKH OIICHUBATH
uH(poOpMaLUI0  OMOJIOTMYECKOTO  COJIEPIKAHUS;
BKIIIOYAIOIIYO  TICEBJIOHAYYHbIC  3HAHHUS U3
pa3IMYHBIX HMCTOYHUKOB (CpelcTBa MacCOBOM
uHpOpPMAIIMY, HAYYHO-TIOMYJIIPHBIE MAaTEPUAIIbI),

UHTEPIPETUPOBATH ATUYECKUE aCIEKTHI
COBPEMEHHBIX  HCCIElOBaHMM B  OHoOIOrHUW,
MeAMIMHE,  OWOTEXHOJIOTMH;  paccMaTpuBaTh
ri00aJIbHbIE 9KOJIOTHYECKUE po0IIEMbI

COBPEMCHHOCTH, Q)OpMHpOBaTB 10 OTHOLICHHIO K
HHUM CO6CTB€HHYIO IIO3UIMI0, YMCHHUC OLICHUBATH
OTHHUYCCKHC aCIICKTbl COBPCMCHHBIX I/ICCHG,Z[OBB.HI/Iﬁ
B 00JacTM OHOTEXHOJOTMM U TIE€HETHYECKHUX
TEXHOJIOTHI (KJ'IOHI/IpOBaHI/IC, HCKYCCTBCHHOC
OINIOAOTBOPCHUC, HAITPaBJICHHOC U3MCHCHHC
resomMa 1 CO3J1aHruEC TPaHCI'CHHBIX OpFaHI/ISMOB);

- chopMUPOBaTh YMEHHUsS CO3/[aBaTh COOCTBCHHBIC
MUCbMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE
Oouonornueckod MHGOPMAMU M3  HECKOJIbKHX
HUCTOYHUKOB, TPAMOTHO HCIOJb30BaTh MOHSTHBIN
anmapat OUOJIOTHH;

- YMEHHME BBIABUIaTb THUIIOTE3bl, MPOBEPATH HX
AKCIIEPUMEHTAJIbHBIMU CPEJICTBAMU, (QOpPMYIUpPYs
LeJb HUCCIENOBaHUsSA, AHAIU3UPOBATH IIOJYYEHHBIC
pe3yabTaThl U 1€1aTh BBIBOIBI;

- MPUHUMATh ydactue B Hay4HO-
HCCIeIOBATeNbCKOM  paboTre 1Mo  OWONOTrHH,
DKOJIOTMM Y MEAWIIMHE, TpPOBOAMMON Ha 0aze
IIKOJBHBIX HAYYHBIX OOMIECTB W  MyOJUYHO
MPEACTABIATh  TMOJYYEHHBbIE  pe3yJbTaThl  Ha
YICHUYECKUX KOH(MEPEHIUIX Pa3HOTO YPOBHS,

- chopMupoBaTh YMEHHSI KPUTHYECKU OLIEHUBATh
nHpopManuio  OMOJIOTHYECKOTO  COJEp KaHMS,
BKJIIOYAIOIIYI0O  TICEBJOHAYYHbIE  3HAHUS U3
pa3IMYHBIX MCTOYHHUKOB (CpelcTBa MaccoBOit
uHpOpMalUY, HAyYHO-TIOMYJIIPHbIE MAaTepHallbl);
HHTCPIPETUPOBATH OTHHYECKHE ACIICKThI
COBPEMEHHBIX  HUCCIIEIOBaHMM B OHOJIOrHUH,
MEOUIINHE, 6I/IOTeXHOHOFI/II/I;

- HHTCPHIPECTUPOBATH OTHUYCCKUC ACIICKTHI
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COBPEMCHHBIX  HCCIICJOBaHW B  OHOJIOTHH,
MEIUIHUHE, OMOTEXHOJIOTHH; paccMaTpuBaTh
IJI00aIbHBIE JKOJIOTUYECKHE po0JIeMbI
COBPEMEHHOCTH, (DOPMHUPOBATh IO OTHOIICHHUIO K
HUM COOCTBEHHYIO TO3HUIIMIO, YMCHHUE OICHHBATH
ATHHYECCKHE aCIEKThl COBPEMCHHBIX MCCJICIOBAHMIMA
B o0Omactd OHOTEXHOJOTHM M TE€HETHYECKHUX
TEXHOJIOTUH  (KJIOHMPOBAaHUE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHKE,  HANpaBICHHOEC  HM3MCHEHHUE
reHOMa U CO3JIaHie TPAHCTEHHBIX OPraHU3MOB);

- chopMUpOBaTh YMEHHUsSI CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
Ouosiornyeckoil  MHpOpPMALMKM M3 HECKOJIBKHX
HUCTOYHUKOB, rpaMOTHO HCIIOJIb30BATh
MOHATUMHBIN anmnapar OuoJorun

- copMHUpOBaTh YMEHHUsl CO34aBaTh COOCTBEHHBIE
MUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
Oouosiornyeckoii uMHGOpPMAMM U3  HECKOJIBKHX
HUCTOYHUKOB, IrpPaMOTHO HCII0JIb30BATh
MOHATUMHBIN annapar OuoJoruu;

- yMETb BBIABUIATh THUIIOTE3bI, IPOBEPATH HX
AKCHEPUMEHTAIBHBIMH CPEJCTBAMHU, (OPMYIHPYS
LeIb MCCIENOBaHUsA, AHAIMU3UPOBATH IOJyYCHHBIC
pe3yabTaThl U 1€1aTh BBIBOIBI;

- MIPUHUMATH ydactue B HAy4YHO-
HCCeIoBaTeNbCko  paboTe 1Mo  OWOJIOTHH.
DKOJIOTMM MEAMIIMHE, TMPOBOAUMON Ha 0Oasze
IIKOJBHBIX HAYYHBIX OOMIECTB W  MyOJUYHO
MPEACTABIATh  MOJYYEHHBbIE  pe3yJbTaThl  Ha
YYCHUYECKUX KOH(DEPEHIUAX Pa3HOTO YPOBHS,

- BIAJETh CUCTEMOM 3HAHUK 00 OCHOBHBIX METOIaX
HAyYHOTO IIO3HAHUS, UCTIOJTb3YEMBIX B
OMOJIOTMYECKNX HCCIEA0BAHUS KUBBIX 00HEKTOB U
dKOCHCTeM (ONUCaHWe, W3MEpPCHHE, TPOBEICHUC
HaOMI0JIcHUH); croco0aMK BBIICIICHUS W OIEHKH
AQHTPOTIOTEHHBIX H3MEHEHHH B IIPUPOJIC;

- YMETb BBIIBJIATH OTIWYMUTEIbHBIE IPU3HAKU
KUBBIX CHCTEM, B TOM 4YHCII€ TPHUOOB, pacTeHHI,
KMBOTHBIX U YEJIOBEKA; MPUCIIOCOOICHHOCTh BUJIOB
K cpene oOWTaHMs, aOMOTUYECKHX M OMOTHYECKHUX
KOMIIOHEHTOB DKOCHCTEM, B3aMMOCBA3EN
OpraHM3MOB B COOOIIECTBAaX, AHTPOIOTIE€HHBIX
MU3MEHEHUH B DKOCHCTEMAaX CBOEH MECTHOCTH;

- yMETh BBIICIATH CYIISCTBEHHBIC TPU3HAKU
OMOJIOTMYECKHX TMPOIIECCOB: OOMEHa BemIecTB (
MeTabonu3M), WHOOpPMAIIMM W  TMpPEeBpaIieHUs
SHEPTUH, OpoKeHus, aBTOTPO(HOTO u
reTepoTpoPHOro THUMOB THUTaHUSA, (HOTOCHHTE3a U
XeMOCHHTE3a, MHTO3a, Meio3a, ramMeToreHesa,
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SMOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BHUTHUA,
Pa3MHOXKEHUS, WUHAUBUIYAIbHOTO pa3BUTHUA
opranu3ma (OHTOT€HE3a), B3aUMOJICHCTBUSI TEHOB,
rerepo3uca; JEUCTBUH HMCKYCCTBEHHOrO OTOOpa,
CTaOMITM3UPYIOIIETO, ABMKYIIETO W Pa3phIBAIOIIECTO
€CTECTBEHHOTO  00opa,  aJUIONaTpPUYECKOTo U
CUMIATPUYECKOTO  BUA000pa30BaHUS;  BIUSHUS
OBUKYUIMX ~ CHJI  DBOJIIOLIMU  HAa  TeHO(OH]
MOMYJISAINHN; TPHUCIIOCOOJICHHOCTH OPTaHU3MOB K
cpene oOuTaHus, 4YepeIOBaHUS HampaBICHUI
SBOJIIOLMU; KpPYroBOpOTa  BEHIECTB M IOTOKA
SHEPrUH B SKOCHUCTEMAX;

Oomue:

B yacTu Tpy10BOT0 BOCIIUTAHMUS:

- TOTOBHOCTb K TpPYyAy, OCO3HaHHE IIEHHOCTH
MacTepCcTBa TPYAOIIO0WHE;

- TOTOBHOCTbH K AKTUBHOU ACATCIIBHOCTHU
TEXHOJOTUYECKOW U CONMAILHON HANpPaBICHHOCTH,

CMOCOOHOCTh ~ MHUIMHPOBATH, IUIAHUPOBATH H
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JACSTEIBHOCTD;
- UHTEpEC K pa3IMYHbIM chepam
poeCCUOHATILHOM JIeATEIILHOCTH,

Osnanenue YHHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU JCHCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE /IeliCTBUS:

- CaMOCTOSITEIIHO (dbopmyarpoBaTh u
aKTyaJIM3MpoBaTh MpoOJIeMy, paccMaTpUBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATb Cym@CTBCHHBIfI IPpU3HAK WA
OCHOBaHUSl [UIsl CpPaBHEHHUA, KiIacCU(UKAIUU H
0000IIICHHS;

- ONpenensaTh UeIu AeSTeNbHOCTH,
rapaMeTpsl U KpPUTEPUU TOCTUKEHNA,

- BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYUS B
paccMaTpruBACMBIX ABJICHUAX,

- BHOCUTh KOPPEKTUBHI B I€ATEIHHOCTh, OIICHUBATh
COOTBETCTBHE pE3YyJbTaTOB IIEJsIM, OIICHUBATh
PHUCKHU TIOCTIEACTBUIA JeSTENEHOCTH;

- pa3BUBATh KPCATHUBHOC MBIINIJICHUC MPU PCHICHUU
KU3HEHHBIX TIPOoOIIeM

0) 0a3oBbIe HCcJIeI0BaTeIbCKIE JIeHCTBUA.

- BJIaJIeTh HaBBIKAMU Y4eOHO-MCCIEA0BATEIHCKON 1
HpOGKTHOI\/'I ACATCIIBHOCTH, HAaBbIKaAMU Pa3PCIICHHA
npobiuem;

- BBIBJIATH MNPHUYHUHHO-CICICTBCHHEBIC CBSA3H H
aKTyallu3upOBaTh 3a/1ayy, BBIIBUTaTh THIIOTE3Y €€
peuicHus, HaXOOUTh APTrYMCHTBI JJIA
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUM, 3a7aBaTh
rapaMeTpsl U KPUTEPUHU PELICHUS;

- aHaTU3UPOBATH TMOJYYCHHBIE B XOJAE PEIICHUS
3aaa4  pPE3yJIbTaTbl, KPUTUYCCKH OLCHHUBATH HUX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MEHEHUE B

3aJaBaThb

OneHKka  «OTJHYHO». 3a
rIy0okoe u MTOJTHOE
OBJIJICHUE coJiepyKaHueM
ydeOHOro  marepuaia, B
KOTOpPOM oOyuaromuiics
OpUEHTHUpYETCH,

MOHATHUIUHBIM arnmnaparom,
AKIIEHTOJIOTUYECKUM u
ophosnraecKuM

MUHUMYMaMH, 32 yMEHHE
HaXOAWTh H HCIOJIb30BaTh
uHdopMaIuto.

Ouenka «xopomoy». Ecmu
00y4aromuics OJTHO OCBOMII
y4eOHBI MaTepHuall, BIAJEeT

TIOHSATHIHBIM armaparom,
aKI[EHTOJIOTMYCCKIM "
ophosnrueckum
MHWHUMYMaMH,
OPUCHTUPYETCS B U3yUYCHHOM
Marepuarie, PaMOTHO

U3JlaraeT OTBET, HO B €ro
(dhopMe HMMEIOTCS OTAENbHBIC
HETOYHOCTH.

Onenka
«Y/10BJIETBOPHUTEIbHOY.
Ecnn oOyyaromuiics
oOHapy)XWBaeT 3HAHHUS |
NMOHUMaHUE  TOJOXEHHOTO
y4eOHOT0 MaTepuana,
MOHSTHIHOTO armapara,
aKIEHTOJIOTUIECKOTO u
ophosmHuecKoro

MI/IHI/IMYMOB, HO HM3JIaract mux
HEMOJHO,
HEIIOC/IEI0BaTEIILHO,
JIONTyCKAET HETOYHOCTH B
ONpEACICHUN TOHATHI, HE
yMeer JI0Ka3aTeJIbHO

- TECTUPOBAHUE;
-BBIIIOJIHEHUE

KOHTPOJIbHBIX paboT
10 TEMaM IpeaMeTa;
- pelieHue 3aaad;

- oTpoc

I10

HHIWBUAYaJIbHBIM

3aJaHUAM,

- IIPAKTUYECKHE

paboThl
pe3yabTaToB
BBITTOJIHEHHSI
MPAKTUICCKHUX
pabor)

(omeHka

-IIPOMEXYTOYHAs

aTTeCTaluA:
IK3aMCH
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HOBBIX YC.HOBI/ISIX;

- yMeTh MMEPEHOCHTh 3HAHHS B MMO3HABATEILHYIO W
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- yYMETh HMHTETPHPOBATh 3HAHUSA U3 PasHBIX
MIPEIMETHBIX 00IacTel;

- BbIABHUI'ATh HOBBIC nacu, npeajiaraTtb
OPHUI'MHAJIBHBIC MMOAXOAbI U PCHICHU A,
- CIIOCOOHOCTH ux HCIIOJIB30BaHUA B

IIO3HABATEJILHONW U COLMAIbHOU IPAKTUKE

B o0Js1acTH IEHHOCTH NMO3HAHMUSA:

- c(OpMHPOBAHHOCTD MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd M OOIIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha auasnore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHMUIO CBOErO MeECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPILICHCTBOBAHUE S3BIKOBOM M YHMTATEIbCKOU
KyJbTYpbl KakK CpEJICTBa B3aUMOJCHCTBUS MEXIy
JIFOJIbMU U TIO3HAHUS MUDA;

- OCO3HaHHME LIEHHOCTH HAay4HOH JeATelIbHOCTH,
FOTOBHOCTh ~ OCYLIECTBJISATH  HPOEKTHYHD U
HCCIIEIOBATENBCKYIO JeSITEIbHOCTD
WHJMBUIyaJIbHO U B TPYIIIIE;

OBianenue YHHBEPCAJIbHBIMH Y4eOHBbIMH
NMO03HABATEJIbHBIMHU /IeHiCTBUSIMH

B) paborta ¢ uHdopMaiueii;

- BJIaJIeTh HABbIKAMHU TOIy4YeHUs WH(OpMALUU U3
HUCTOYHUKOB pasHbIX THUIOB, CaMOCTOSITEIILHO
OCYILIECTBIATh MOUCK, aHAJINW3, CUCTEMATU3ALUI0 U
WHTEPIpETaIio HHOOPMAITUU PA3IMYHBIX BHIOB U
¢bopM npencTaBIeHMs;

- co3/laBaTh TEKCThl B pa3IUYHbIX (opMaTax cC
y4eTOM Ha3HadeHWs WHGOpMallMd U IIeNeBOi
ayIUTOPUHU, BHIOMpas  ONTUMAJIBHYIO  (opMy
MPEACTABICHUS U BU3YyaATIU3ALINH;

- OLEHHUBaTb JIOCTOBEPHOCTb, JIETUTHMHOCTb
uHpOpMallUU, €€ COOTBETCTBHE IPABOBBIM H
MOpaIbHO- STHUYECKUM HOpMaM;

- HUCIONB30BaTh CpeAcTBa HMH(OPMAIMOHHBIX
KOMMYHHKAITMOHHBIX TEXHOJIOTMH B  PEIICHUU
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX "
OpraHM3allMOHHBIX  3aJad ¢  COOJIOJeHHEM
TpeOOBaHUI 3PTOHOMHUKH, TEXHUKHU OE30IacCHOCTH,
TUTHEHBI, pecypcocOepeXeHHs, MpPaBOBBIX U
STHUYECKHX HOPM, HOpM  HUHGOPMAIMOHHON
0€30ITacHOCTH;

- BJAJETh HaBbIKAMHU pACIIO3HABAHUS U 3alIUThHI
nHpopmanuy, HHPOPMAIIMOHHON 0Oe30macHOCTH
JUYHOCTH;

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOATENIbHOCTH U CaMOOIIPE/IEIICHHIO;
- OBJIaJICHIE HaBbIKaMH y4eOHO-

000CHOBATh CBOU CYXJICHUS.

OneHka
«HEYJ10BJIEeTBOPUTEIHHO.
Ecnmu oOyuarommiicss umeet
pa3pO3HEHHbIE,
OeccucTeMHBIE 3HAHMA, HE
yMEeT BBIACHATh TJABHOEC H
BTOPOCTEIICHHOE, JOMYyCKaeT
OomMOKH B  OINpeeIeHUN
ITOHSTHH, HCKaXKaeT  HuX
CMBICH, OEecCHopsiIoYHO |
HEYBEPEHHO H3J1araeT
Marepua.
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HCCIIEA0BATEIbCKOM, IPOCKTHOM U COLMAIBHOU
NEeSATEIbHOCTH;

Ogaanenue YHHBEPCAJbHbIMH
KOMMYHUKATHUBHBIMH /IeHiCTBUSIMH

0) coBMecTHasl 1eITeJbHOCTh:

- TMOHHMMAThb M HCIOJb30BATH IPEUMYLIECTBA
KOMaHHOW ¥ UHAMBHUYaTbHOIN paboThI;

- MPUHUMATh LM COBMECTHOM JESITEIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JEUCTBUS IO
€€ JOCTH)KEHMIO: COCTaBJIATh IUIAaH JCHCTBUH,
pacIlpenensarTb pojayu ¢ Y4ETOM MHEHUN y4aCTHUKOB
00CyKJaTh pe3ybTaThl COBECTHOU PabOTHI;

- KOOpDIMHUPOBATH M BBINOJHATH paboTy B
YCIOBHSIX peanbHOro, BUPTYaJIBHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3JIMYHbIX CUTYaLUSX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITMATUBHBIM
OBjaiecHHe YHUBEPCAJIbHBIMU PeryJasiTUBHbIMH
AefCTBUAMMU:

) IPUHATHE ce0sl M APYTUX JIo/ei:

- IPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX JO/IeH
IIPU aHAJIM3€ PE3YyJIbTATOB AEATEIbHOCTH;

- NIPU3HABaTh CBOE MPABO U MPABO APYIUX JIOJEH
Ha OIIHOKH;

- pa3BHBaTh CIIOCOOHOCTH TIOHMMaTh MHpP C
MO3ULIMU JIPYTOT0 YesIOBEeKa

B 00/1acTH 3K0J10rH4€CKOr0 BOCIIUTAHMS

- chopmupoBaTh  IKOJOTUYECKOW  KYJIBTYPBHI,
IMOHUMAaHUE BIUAHUS COLMAIBHO-DKOHOMHYECKUX
IIPOLIECCOB  HA  COCTOSIHUE  INPUPOJHOM U
COLIMAJBLHOW  Cpenlbl, OCO3HAaHUS IJI0OATBLHOTO
XapakTepa dKOJOTHUYECKHX MPoOiieM;

- IUITAaHUPOBAaHUE M OCYUIECTBIICHUE JIEUCTBUN B
OKPYJKaloIllel Cpele Ha OCHOBE 3HAaHWS Lieled
YCTOMYMBOTO DPa3BUTHS YEJIIOBEYECTBA; AKTHBHOE
HENpUATAE  JEUCTBUIM,  NPUHOCIIIMX  Bpe.
OKpYKarolllei cpese;

- yYMEHHE TPOTHO3UPOBATH HEOIArONpPUATHBIC
AKOJIOTUYECKHE TOCIEACTBUSA MPEINPUHUMAEMBIX
JNENUCTBUMN, IPEAOTBpALLas UX;

- paciipeHue OTIbITa JeSITeNIbHOCTH
9KOJIOTMUECKOH HAlpPaBICHHOCTH;
- OBJIAJICHHE HaBbIKAMH y4eOHo-

HCCIIEIOBATENILCKOM, MPOEKTHOM H  COLMAIbHOU
ESITEIbHOCTH

YMmeTh OnpeaAcCiIsiITb OTKIIOHCHHA B IIOBCACHUU U
COCTOSIHHUH TITHIIBI npu HapyHmICHUAX
MHKPOKJIMMATa

3HaTh  Mepbl  NPOQWIAKTHKH  3a00sieBaHUN
KUBOTHBIX Pa3IMYHON 3THOJIOTUHI
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DeepajibHOE TOCYAAPCTBEHHOE OKOKeTHOE 00pa3oBaTe/ibHOe
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«OMCKHMH rocy1apcTBEHHbIH arpapHblii YHUBEPCUTET
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|. OBIIME ITOJIOKEHUSA

1. ®onx omeHounbix cpeactB (manee — DPOC) mpegHazHaueH I KOHTPOJS W OLICHKH
00pa3zoBaTeNbHBIX JTOCTHKCHUI 00yYaroIMXcs, OCBOUBIIKMX Tporpammy aucturmauasl OO/, 10
buonorus

2. ®©OC BKIIOUYAET OLEHOYHBIE MaTepuaabl Jid MPOBEICHUS TEKYLIEr0 KOHTPOIS U
MIPOMEXKYTOUHOH aTTecTanuu B popMe 3K3aMeHa.

3. ®OC mno3BOJSICT OlICGHUBATh 3HAHWSA, YMEHHUS, HalpaBicHHbIE Ha (QopmMupoBaHHUE
KOMIIETECHIINH.

4. ®OC pa3paboTaH Ha OCHOBAHWH TIOJIOKEHUH OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBbI IO
crenaibHocTd 36.02.01 Berepunapus auciumiauasl OO/I. 10 buonorusi.

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



Il. O)KUJAEMBIE PE3YJIBTATHI U3YUEHUSA

Pe3yabTarsl 00yyeHus

Il_[OKa3aTeJII(I

OI€HKH
OﬁpaSOBaTeJILHbIX pe3yJbTaToB

JucuunInHApPHbIE Pe3yJbTaThl

- c¢(OpMHUPOBATH 3HAHUS O MECTE M POJIH OMOJIOTHU B CUCTEME
€CTECTBEHHbIX HayK, B (OPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAy4YHOW KapTHUHBI MUpA, VB IT03HaHUK 3aKOHOB

npupoasl MW PCHICHUHU XHU3HCHHO BaXHbBIX COIHAJIIBHO-
9THUYCCKUX, OKOHOMMUYECCKHX, OKOJOTHYCCKHUX Hp06JI€M
YCJI0BCUYCCTBA, a TaK»XKeE B pPEIICHUA BOITPOCOB

PaLMOHATIBHOTO TPUPOIONOIB30BaHUS; B (OPMHUPOBAHUHU
LIEJIOCTHOTO OTHOILEHUS K MPHPOJIE, OOILIECTBY, YEIOBEKY; O
BKJIAJIE POCCHUHCKMX M 3apyOC)KHBIX YyUYEHBIX-OMOJIOTOB B
pasBuTHE  OHOJOrMM;  (DYHKIHMOHAJIBHOW  I'PaMOTHOCTH
YeJoBeKa JUIsl PeUICHUs KU3HEHHBIX MPOOIIeM,

- YMCTb BJIAACTHb CHCTEMOM OMOJIOTHYECKHX 3HaHHI>i, KOTOpasa
BKIIIOYacT:

OCHOBOIIOJIATalOIINEe OMOJOTHYECKUE TEPMUHBI U TMOHATUS (
JKU3Hb, KJIETKA, TKaHb, OPTaH, OPraHWU3M, BWJI, MOMYJISIHS,
JKocHucTeMa, OMoleHo3, Ouocdepa; MeTaboIu3M, roMeocTas,
KJIETOYHBIA MMMYHHUTET, OMOCHMHTE3 Oejika, OHOIOIMMEDHI,
JTUCKPETHOCTh,  CAMOPETYJISALUSA, CaMOBOCIPOU3BEICHUE,
HACJICJICTBEHHOCTh, M3MEHYHBOCTh, JHEPTrO3aBHCHUMOCTb,
POCT U pa3BUTHE);

buonornueckue teopun: kineroyHas teopus T. IlIBanna, M.

Mnetinena, P. Bupxosa; KJIOHAJIbHO-CEIEKTHBHOTO
ummynurera II. Opmux, WM. MeunukoBa, XpomMocoMHas
TEOpUS HAaCJIEACTBEHHOCTH T. MopraHa, 3aKOH
3apoabimeBoro cxonacrsa K. bapa, sBomonnonnas teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUS DBOJIIOLUH, TEOPHUS
antporioreHesa Y. JlapuHa; Teopus OuoreoueHosa
B.H.Cykauéa; yuenmss H.M. BaBumoBa — o Ilentpax

MHOTroo0pa3usi U MPOMCXOXKIEHUS KYJIbTYPHBIX pacTeHUil,
A.H. CeBepiioBa — 0 myTsIX U HampaBJieHUAX dBoOINH, B.U.
Bepnaackoro — o Ouocdepe; 3akoHbl (  eIuHOOOpa3us
MOTOMKOB TIEPBOTO TMOKOJEHUS, PACUICTVIEHUSI MPU3HAKOB,
HE3aBHCHMOI'O HACIEAO0BaHUs NPU3HAKOB M HapyIICHHUS
cuerieHuss reHoB T. MopraHa; roMOJOTHYECKHX psIOB B
HACJIEACTBEHHON U3MEHYUBOCTH H.N. Basuiiosa,
reHetudeckoro paBHoBecus [[x. Xapau u B. BaitnOepra;
3apoasimieBoro cxoacrsa K. boapa, Ouorenernyeckoro
3akoHbl J. 'exkens, ®. Mromiepa); NpUHLUIBI (YUCTOTHI
raMer, KOMIUIEMEHTApHOCTH); npaBwia (MuHuMyma [O.
JInbuxa, HSKOJIOrMYECKOM NUpaMHIbI 4YHCeN, OHOMacchl M
DHEPIHHN); runore3bl  (koanepsarHoil AWM. OmnapuHa,
nepBuyHOTO OynpoHa JIk. Xonaeina, mukpocdep C. Dokca,
pubo3zuma T. Yek);

Orenka COTJIMYHOY. 3a
rIy0OKOe U TOJHOE OBJaJICHUE
coJiepsKaHueM y4eOHOro
MaTepuaia, B KOTOpOM
00yyYaromuicss OpUEHTUPYETCH,
HOHSITUHHBIM anmnapaTom,
aKIEHTOJIOTUYECKIM u
ophodnHUecCKUM MHHHMYyMamH,
32 yMEHME  HaXxOAWTh W
UCIIOJIB30BaTh UH(POPMAIHIO.

Ouenka  «xopomoy». Ecnu
00y4Jaroluicss TOJHO OCBOUI

y4eOHBI Marepual, BiaJeeT
HOHATHIHBIM anmnaparom,
AKLIEHTOJIOTUYECKUM U

ophodnHUEeCKUM MHHHMYyMamH,
OPUEHTUPYETCSI B HW3YYEHHOM
MaTepuaie, TpaMOTHO H3JaraeT
OTBET, HO B €ro (hopMe UMEI0TCS
OTJIEIbHbIE HETOYHOCTH.
Onenka
«y/OBJIeTBOPUTEIbHO». Ecmn
oOyyaromuiicss  OOHapyXHBaeT
3HaHUS " IOHUMaHHE
MIOJIO’KEHHOTO y4eOHOTO
Marepuaia, MOHATUIHOTO
afmapara, aklIEeHTOJIOIMYeCKOro
u opdosnuyeckoro
MHUHMMYMOB, HO H3JlaraeT Mx
HETIOJTHO, HETOCJIeI0BATENBHO,
JIONyCKaeT  HETOYHOCTH B
ONpEACICHUN  TOHATHM, HE
yMeeT JI0Ka3aTe’abHO
000CHOBATh CBOM CYKJICHUS.

Onenka
«HEeY/10BJIETBOPHUTEIbHO.
Ecnu  oOyuaromuiics  umeer
pa3po3HEHHBIC, OECCUCTEMHBIE
3HaHUS, HE YyMEeT BBIICTATh
[JIaBHOE U  BTOPOCTENEHHOE,
JIOTyCKaeT OIINOKHU B
OIpEICIICHUN TIOHSITHH,
HCKaXKaeT ux CMBICII,
OecropsiIouH0 U HEYBEPEHHO




- chopMuUpOBaTh YMEHHUS  PacCKphIBaThb  COJCp)KAHUE
OCHOBOIIOJIATAIOIINX OHOJIOTHYECKUX TEOPHH W THIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallHOHHOW, 3BOJIFOLIMOHHOM,
MIPOMCXOKICHUE JKU3HU M YEJIOBEKAa; BIIAJICHUE CHUCTEMOM
3HaHM OO0 OCHOBHBIX METOJAaX HAay4YHOTO IIO3HAHUS,
HCIIOJIB3YEMBIX B OWOJIOTHYECKUX HCCICAOBAHUSAX IKUBBIX
00BEKTOB U SKOCUCTEM (OIMCAHHUE, U3MEPEHUE, ITPOBEICHUE
HaOMIOZIeHUH);  cmocoOamMu  BBISIBJICHUS M OLIGHKH
AHTPONIOTEHHBIX H3MEHEHHH B IPUPOJIC;

- chopmMupoBaTh YMEHHUS pPaCKpPhIBaTh OCHOBOIIOJIAraIOIINE
Ouosiornueckue 3akoHbl U 3akoHomepHoctu (I'. Mennens, T.
Moprana, H.MA. BaBunosa, 3. I'ekkens, @. Mromepa, K.
boapa), rpanuiibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

- YMEThb BBIJIECNHATh CYIIECTBEHHbIE MPU3HAKU: CTPOECHUS
BHUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX ~OpPraHW3MOB, BHJIOB, OHOIEOIICHO30B,
IKOCHCTEM U OWOCQEepbl; CTPOCHHS OpPraHOB U CHCTEM
OpPraHOB pPAacTEHMH, JKUBOTHBIX, YEJIOBEKAa; IPOILIECCOB
JKU3HEEITCILHOCTH, MPOTEKAIOIUX B opraHu3max
pacTeHUH, IKUBOTHBIX W  4YEJIOBEKa; OWOJOTHYCCKUX
IPOIIECCOB: OOMEHa BemIecTB (METa0oIM3M), HHPOPMALIUU H
MpEBpalllCHUs] dHEPTruHM, OpOKEeHHsS, aBTOTpoHOrO U
reTeTpoHOro TUIIOB MUTaHUS, (OTOCUHTE3a U XEMOCHHTE3a,
MHTO3a, Melo3a, ramMeToreHesa, aMOpHoreHesa,
MOCTAIMOPHUOHATILHOTO pa3BuTHS, pa3MHOKEHUS],
WHAWBUAYAIbHOTO  pa3BUTUSA OpraHu3Ma (OHTOTEHe3a),
B3aUMOJCHCTBHUS T€HOB, reTepo3unca; JIeHCTBHSA
HCKYCCTBEHHOT'O 000pa, CTAaOMIN3UPYIOIIETO, JBHXKYIIErO H
Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA; aJUIONATPUIECKOTO U
CUMIATPUYECKOTO BHUA000pa30BaHUS; BIMSHHS JIBIXKYIIUX
CHII SBOJIIOIUH Ha reHOOH]T TIOMYJISIIIHH;
MPUCTIOCOOJICHHOCTH OpPraHM3MOB K cpeAe OOuTaHws,
YepeloOBaHMUS  HANpPABJICHUH  DBOJIOIHMH;  KPYyroBOpOTa
BEILECTB U MTOTOKA YHEPTUU B IKOCUCTEMAX;

- TpUOOPECTH OMNBIT TNPUMEHEHUS OCHOBHBIX METOJ/I0B
HAayyHOTO  TIO3HAHMS, HCIOJNB3YEeMbIX B  OMOJOTHH:
HaOJIOZEHUST M OIMCAHUS JKUBBIX CHCTEM, IPOLECCOB HU
ABJICHUM; OpraHu3allid M TMPOBEIEHUs OHUOJIOTHYECKOTo
AKCIIEPUMEHTA, BBIJIBHOKECHUS TUIIOTE3, BBISIBIISITh
3aBUCUMOCTH  MEXJAYy  HCCIeNyeMbIMU  BEJIMYHMHAMU,
OOBSICHATH TOJIyuYeHHBIE pEe3yNbTaThl U (POPMYyIUPOBATH
BBIBOJIbI C HCIIOJIb30BAHMEM HAyUHBIX MOHSTUH, TEOpPUH H
3aKOHOB;

- copMUpOBaTH YMEHHUSI BBIAENATH CYIIECTBEHHbIE IPU3HAKU
BHUPYCOB, KJIETOK IPOKAPUOT U 3YKAPUOT; OJHOKIIETOUYHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BHJIOB, OHMOI€OIEHO30B U
HKOCHUCTEM; OCOOEHHOCTH IMPOLIECCOB OOMEHa BEILIECTB H
IpeBpalleHys  JHEprud B KIETKe,  (OTOCHHTE3a,
IUTACTHYECKOTO U IHEPreTHYecKoro OoOMEHa, XEeMOCHHTe3a,
MHUTO3a, Meno3a, OIUIOJOTBOPEHUs,  PA3BUTUA U

nu3jiaracT MmaTcpual.




Pa3MHOKCHH, HHIAWBUAYAJIBHOT'O pPa3BUTHUA opranmusma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHWE, ECTECTBEHHOTO
ot0Oopa, BUI000pa3oBaHus, MPUCITIOCOOIEHHOCTH OPTaHU3MOB
K cpelne OOWTaHUs, BIUSHHUS KOMIIOHGHTOB JKOCHCTEM,
AQHTPOIIOIEHHBIX  M3MEHEHMM B  DJKOCHCTEMax  CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB W MPEBpAICHUSI YHEPTUU
B Onocdepe;

- copMupOBaTh yMEHUs IPUMEHSTH IOJIyYE€HHbIC 3HAHUS
JUIs OOBSICHEHHSI OMOJIOTUYECKHUX MPOLECCOB U SIBICHUH, IS
IIPUHATHS NPAKTUYECKUX PEIICHNUN B IIOBCEJHEBHON JKU3HHU C
[enpl0  o0ecreyeHnss Oe30MacHOCTH CBOETO 3I0POBbS U
3I0POBbsl OKPYXKAIOLIUX JIIOJEH, COOJIIOAECHUS 30pPOBOTO
o0pa3a )KM3HH, HOPM I'PaMOTHOI'O IIOBE/IEHUS B OKPYXKaroLIeH
IIPUPOJHON cpexe; IIOHMMAaHHE HE00X0IMMOCTH
UCTIOJIB30BAaHUSl JIOCTWIKCHUH COBPEMEHHOW OWOJIOTUH W
OMOTEXHOJOTMH Ui PALMOHAIBHOTO MPHPOJIONOJIBE30BAHMS;
YMEHHE UCIOJb30BaTh  COOTBETCTBYIOLIUE  APIYMEHTHI,
OMOJIOTUYECKYI0 ~ TEXHOJOTMIO U CHMBOJMKY  JUIs
JI0Ka3aTeabCTBA poJacTBa OpraHU3MOB pa3HbIX
CUCTEMATUYECKUX TPYIII; B3AUMOCBS3H OPIaHU3MOB M CPEJbI
OOMTaHMSA; €IUHCTBA YEIOBEYECKHUX pPAaC; HEOOXOTUMOCTH
3I0pOBOT0 00pa3a JKU3HU, COXPAHEHUsS] pa3HOOOpa3usl BUJIOB
U DKOCHCTEM, KaK YCJIOBUSl COCYIIECTBOBAaHHUS IPHUPOABI U
4eJI0BEYECTBA;

- copmupoBaTh yMEHHS peniaTh OMOJOTHYECKHE 3a/auu,
COCTaBISITh TEHOTUIUYECKHE CXEMBbl CKPEUIMBaHUS IS
pa3HBIX THUIOB HACJEJOBaHUS TPU3HAKOB Y OPTaHU3MOB,
COCTaBJISITh CXEMbl IE€pEHOCAa BEUIECTB U SHEPIUM B
sKocucTeMax (I[eNMu THUTaHUsI, THIIEBBIE CETH), BBIABISITH
MPUYMHHO-CIEACTBEHHbBIE CBSI3U MEXAY HCCIEITyEMbIMU
OMOJIOTMYECKUMHU OOBEKTaMH, MPOIECCAaMU U SBJICHUSMU,
JienaTh BBIBOJABI M MPOTHO3bI HA OCHOBAHWM MOJYYEHHBIX
pe3ybTaToB;

- chopMHUpOBaTb  yMEHHUS  KPUTHYECKH  OIICHHMBATh
UHpOpMaLHI0 OMOJOTHUYECKOTO COAEPIKAaHMs; BKIIOYAIOLIYIO
NICEBJOHAyYHblE 3HAHMS U3 Pa3IMYHBIX HCTOYHHUKOB
(cpencTBa MaccoBOil MHGpOpMalMM, HAyYHO-TOMYJISIpHbIE
MaTepuaibl), HHTEPNPETHUPOBATh  ITUYECKHE  ACHEKTHI
COBPEMEHHBIX HCCIEIOBaHMA B OWOJOTHM, MEAMLUHE,
OMOTEXHOJIOTHH; paccmaTpuBaTth rJ100anbHbIe
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (HOpPMHUPOBATH
[0 OTHOIIEHHWI0O K HUM COOCTBEHHYIO MO3UIHUIO, yYMEHHE

OILICHUBATh STHUYECKUE aCIIEKTEI COBPEMEHHBIX
HACCIIENOBAHUII B 00JIaCTH OMOTEXHOJIOTHA U T'€HETHYECKUX
TEXHOJIOTUH (KJIOHMpOBaHUE, HCKYCCTBEHHOE

OIINIOAOTBOPCHUE, HAIIPAaBJICHHOC HW3MCHCHUC TCHOMA U
CO3AaHUC TPAHCTCHHBIX OpTaHI/IBMOB);

- chopmupoBaTh  yMEHHS ~ coO3daBaTh  COOCTBEHHBIC
MUCbMEHHBIE M YCTHBIE  COOOIIEHHS HAa  OCHOBE
Ouosiornueckol MH(OpPMAIMKU W3 HECKOJbKHX HCTOYHUKOB,




TpaMOTHO HUCIIOJIB30BATh MMOHSATHBIN armnapar 61/IO.HOFI/II/I;

- YMEHME  BBIABUIaTb  THUIOTE3Bbl, IMPOBEPATH  HX
OKCIEPUMEHTAIBHBIMA ~ CPEACTBaMHU, (OPMYJIHPYS  ILEJb
UCCIICNOBAHMS, AHAIM3UPOBATH IIOJIYYEHHBIE PE3YJILTAThl U
JleaTh BBIBOJIBL;

- IpUHUMATh y4yacThe B HAyYHO-HCCIEI0BaTeNIbCKOW pabore
1o OMOJIOTMH, IKOJIOTUM U MEJIUIIMHE, MPOBOAUMON Ha 0aze
HIKOJIbHBIX HAyYHBIX OOIIECTB M MYOJIMYHO MPEICTABIATH
MOJIYYCHHBIC PC3YyJIbTAaTbl HAa YYCHHUYCCKUX KOH(i)epeHLII/ISIX
pa3HOro YPOBHS;

- chopmupoBaTh  yMEHHS ~ KPUTHYECKH  OICHUBATh
HH(GOPMAIIHIO OMOJIOTHYECKOTO COACPIKAHMS, BKIIOYAIOIIYIO
NICEBJOHAYYHbIC 3HAHWS W3 PA3IMYHBIX HCTOYHHKOB
(cpencTBa MaccoBOiW WHGpOpPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl); HMHTEPIPETUPOBATH ITHUYCCKUE  ACTICKTHI
COBPEMEHHBIX HCCJICIOBAaHUH B OWOJIOTMH, MEIUIMHE,
OHMOTEXHOJIOTHH;

- WHTEPHPETHPOBATh JTHHYECKHE aCIEKThl COBPEMEHHBIX
HCCIICIOBAHUIT B OHOJIOTUH, MEIMIIMHE, OHOTEXHOJIOTHU;
paccMaTpuBaTh TJIOOANIBHBIE OSKOJOTHYECKHE IMPOOIESMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHUIO K HHM
COOCTBEHHYIO TMO3UIMIO, yYMEHHE OLEHUBATh STHUYECKHE
ACTIICKThI ~ COBPEMEHHBIX  HCCJICIOBAaHUH B  oOJacTw
OMOTEXHOJIOTUU u TCHETHYECKUX TEXHOJIOT M
(KJIOHMpOBaHUE, HCKYCCTBEHHOE OTIOZOTBOPEHHUE,
HaIlpaBJIE€HHOE U3MEHEHUE T€HOMA U CO3[]aHUE TPAHCTEHHBIX
OpraHU3MOB);

- chopMupoBaTh  YMEHHS  CO3/1aBaTb  COOCTBEHHBIE
MUCbMEHHBIE W yCTHBIE  COOOIIEHWUS Ha  OCHOBE
Ounonorndyecko WHGOPMAIUU U3 HECKOJNBKUX HNCTOYHHMKOB,
TPaMOTHO UCIOJI30BaTh MTOHATUHHBIN anmapar OuoJIOTHH

- chopMupoBaTh  YMEHHS  CO3/1aBaTb  COOCTBEHHBIE
MUCbMEHHBIE W yCTHBIE  COOOIIEHWUS Ha  OCHOBE
Ounonoruvyeckod HHQPOpPMAIMH U3 HECKOJBKHUX HCTOYHHMKOB,
rPaMOTHO UCIONB30BaTh MOHATUHHBIN anmapar OHOJIOTHH;

- yMeTh  BBIIBUTATh  THIIOTE3Bl,  TPOBEPITH  HX
HKCIEPUMEHTAIBHBIMA  CPEJICTBAMHU, (OPMYIHUPYS  ILEJb
HCCJIEIOBaHMSI, aHAIU3UPOBATh MOJIYUYEHHBIE PE3yJbTaThl U
JieNaTh BBHIBOJIBL;

- IPUHUMATh yYYacTHE B HAYYHO-HMCCIIEIOBATEIILCKOM paboTe
no OHMOJIOTMHU. SKOJOTMM METUIIMHE, MPOBOAMMON Ha 06ase
IIKOJBHBIX HAyYHBIX OOIIECTB M MYOJWYHO MPEICTABIATH
NOJIyYeHHbIE Pe3yJIbTaThl HAa YUYEHHUYECKUX KOH(EepeHLHIX
pa3HOro YpOBHS;

- BIAJICTh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJaX HAYYHOTO
IMMO3HaHHs, HUCIIOJb3YEMBIX B OMOJIOTMYECKUX HUCCIICOOBAHUA
JKUBBIX OOBEKTOB M DKOCHCTEM (ONHCaHUE, H3MEpPEHue,
MIPOBEICHNE HAOJIOICHHI ); CTOCOOaMM BBIICJICHUS i OLICHKH




AHTPOIIOT€HHBIX U3MEHEHUN B IPUPOJIE;

- YMETH BBISIBIISITh OTJIMYUTEIbHBIC TIPU3HAKU KUBBIX CUCTEM,
B TOM YHCJIE TPUOOB, PACTEHUH, KUBOTHBIX U YEIIOBEKA;
MIPUCTIOCOOICHHOCTD BUJIOB K cpene oOuTaHus,
a0MOTHYECKNX YW OHOTHYECKMX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€l OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOTCHHBIX
W3MEHEHHI B DKOCHCTEMAaX CBOCH MECTHOCTH;

- YMETh BBIJEIATh CYIECTBEHHbIE IPU3HAKU OMOJIIOTMYECKUX
nporeccoB: oOMeHa BemecTB ( MeTabonu3M), HHPOPMAILUU U
IpPEBpalliCHUs]  3HEpPruM, OpoXKeHus, aBTOTPOPHOIO U
reTepoTpopHOro  TUMOB  TUTaHWs, (POTOCHHTE3a W
XEMOCHHTE3a, MUTO3a, Meii03a, raMeToreHesa, SMOpUOreHesa,
OCTAMOPHUOHAIBHOTO pa3BUTHA, pPa3sMHOXKEHUS,
UH/IUBUIYAIbHOTO  Pa3BUTHUS  OpraHu3Ma (OHTOreHe3a),
B3aUMOJICUCTBUSA IEHOB, reTepO3Uca; NENCTBUAN
UCKYCCTBEHHOI'0 0TOOpa, CTaOMIM3UPYIOILEro, JBIKYILETO U
Pa3phIBAIOIIET0 €CTECTBEHHOIO 000pa, ajuIoNaTpUYecKOro U
CHUMIIaTPUYECKOI'0 BHMJI000pa30BaAHUsA; BIUSHHS JABHXKYILIMX

cuiI 9BOJIIOLIAN Ha reHooHg MONYJIALINY;
MPUCIIOCOOJICHHOCTH  OpPraHU3MOB K Cpele  OOWTaHuf,
YEpelIOBAHMS  HANPABICHUN  3BOJIIOLMM;  KPyroBOpOTa

BCUICCTB U IIOTOKA DHCPI'HH B 9KOCUCTCMAX,

OO01mue pe3yJbTarThl:

B yacTu Tpy10BOT0 BOCIIUTAHMS:

- TOTOBHOCTb K TpYyAy, OCO3HAHUE IICHHOCTH MacTepcTBa
Tpynomooue;

- TOTOBHOCTh K aKTHBHOM JEATEIHPHOCTH TEXHOJIOTHYCCKON U
COIIMAIbHOW HAINpPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH,

IUIAHUPOBaTb M CaMOCTOATENBHO  BBINOJHATH — TaKylo
JeSITEIIbHOCTD;
- UHTEepeC K pa3lIu4yHbIM chepaM npodeccroHATbLHON
JeSITENIbHOCTH,

OBnaseHre yHUBEpPCAIbHBIMU YYEOHBIMHU MO3HABATEIbHBIMU
JNEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE JIeiliCTBHUSI:

- CaMOCTOSATEIBHO (QOPMYIUPOBATE U AKTYAIH3HUPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIICCTBEHHBIA TPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, KiTaccu(UKauu U 00001IeHNS;

- ONpENCNATh eI JIEATSIBHOCTH, 3a/1aBaTh MapaMeTpbl U
KPUTEPUU JOCTUKCHHUS,

- BBIABJIATh  3aKOHOMEPHOCTH H
paccMaTpUBaEMBbIX SIBJICHUSX;

IMPOTHUBOPECUMA B

- BHOCUTHh KOpPPEKTHBBI B JESATEIbHOCTb, OLICHUBATH
COOTBETCTBUE  pE3yJIbTATOB  LEJISIM, OLEHMBAaTh PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BuUBAaThb KPEAaTMBHOE MBILUIEHUE TNPU PELICHUHU

JKU3HEHHBIX TTPOOJIEM
0) 0azoBbIe HCCIeN0BaTENIbCKUE IeHiCTBUS:
- BIIQJETh HABBIKAMH  y4€OHO-HCCIIEIOBATEIbCKOW U

Onenka «OTIIUYHO». 3a
ri1yOOKOe U TOJHOE OBJIAJCHHE
coJiep;KaHueM y4eOHOTo
MmarepHaa, B KOTOpPOM
oOyJaronuicss OpUEeHTUpYyeTCs,
HOHSATHIHBIM anmaparom,
aKIEHTOJIOTUYECKIM "
ophO3NUYECKUM MUHHMYMaMH,
32 yMEHHE  HaxOAWTh W
UCII0JIb30BaTh MH(OPMALIHIO.
Onenka  «xopomo». Ecmum
o0yyaromuicss MOJHO OCBOMII
y4eOHBI MaTrepual, BiajaeeT
HOHSATHIHBIM anmnaparom,
aKIEHTOJIOTUYECKIM u
oph0o3NUUECKUM MUHHUMYMaMH,
OPUEHTHUPYETCS B HW3YYEHHOM
MaTepuaie, rpaMOTHO H3Jaraer
OTBET, HO B €r0 JOpME UMEIOTCS
OT/IeNIbHbIE HETOUYHOCTH.

Onenka

«y/OBJIeTBOpPUTEIbHO». Ecmu
oOydaromuiicss 0OHapyXHUBaeT
3HaHUS u NOHUMaHHe
TI0JIO)KEHHOT O y4eOHOT0
MaTepuaa, MNOHSATUITHOTO

arrapara, aKImCHTOJIOTHYECKOI'O
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MPOEKTHOM JIeATeTHbHOCTH, HABBIKAMHU Pa3pelieHus mpooIiem;
- BBISIBJISITD MPUYHMHHO-CIICJICTBEHHBIE CBSI3H u
aKTyaJU3UpOBaATh 3aja4dy, BBIABUTATh TUIIOTE3y €€ PEIICHUS,
HaxOJIUTh  apryMEHThI I  JIOKAa3aTelIbCTBA  CBOMX
YTBEPK/ICHHM, 3aaBaTh TapaMeTPhbl U KPUTEPUH PEIICHUS;

- aHAIM3UPOBATh IMOJYYCHHBIE B XOJI€ pEIICHUS 3aaad
pe3yibTaThl, KPUTHUYECKH OILICHMBaTh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

- yMeTb TNEPEHOCUTh 3HAHMS B I[IO3HABATEIbHYIO U
MPaKTUYECKYIO 00JIaCTH KU3HEACATEIHPHOCTH,

- YMETh HWHTETPUPOBATh 3HAHHS M3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBUIBHUTaTh HOBBIC HJICH,
MOAXObI U PEIICHHS;

- CIIOCOOHOCTh HMX HCIIOJIb30BaHHMS B II03HABATCIILHOW U
COITMAIPHON MTPAKTUKE

B o0Js1acTH IEHHOCTH NMO3HAHUSA:

- c(OpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOMU
MPaKTHKH, OCHOBaHHOT'O Ha JIAAJIOTe KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE SI3BIKOBOM M YUTATEIHCKON KYJIBTYpPbI
KaK CpelICTBa B3aUMOJICUCTBUS MEX]y JIOAbMH U MO3HAHUS
MUpa;

- OCO3HAHME IEHHOCTH HAY4YHOU JesTeNbHOCTHU, TOTOBHOCTh
OCYIIECTBIISITh MPOCKTHYIO " HCCJIEI0BATENBCKYIO
JEeSTENIbHOCTh MHIMBUYaIbHO U B TPYIIIIE;
OBJaaneHue YHUBEpPCAJIbHBIMU
MO3HABATEJIbHBIMH JAeHCTBUSIMH:

B) padora ¢ uHdopmaiueii;

- BIAJeTh HAaBBIKAMH TOJY4YeHHS HHPOpPMAIMH U3
HMCTOYHHUKOB Pa3HBIX THUIOB, CAMOCTOSITEIIbHO OCYIIECTBIISTH
MOWCK, aHaju3, CHUCTEMAaTH3alMi0 W  HHTEPIpPETAIUIO
uH(pOpPMAIIUU PA3INYHBIX BUIOB U (JOPM MPEIACTABICHUS;

- CO3/1aBaTh TEKCTHl B pa3IMYHBIX (opMarax C ydeToM
Ha3Ha4YeHUs] WHGOPMALMK U IIeNIeBOM ayIuTOpUH, BBIOMpas
ONTUMAIBHYIO (POPMY TIPEACTABICHHS U BU3YyaTU3allUH;

- OLIEHUBATh JOCTOBEPHOCTH, JIESTUTUMHOCTh WH(OpMAIIUH, €€
COOTBETCTBHUE MIPABOBBIM U MOPAIHHO- STHUYECKUM HOPMaM;
- HCIIOJIb30BaTh CpencTBa UH(OPMAITMOHHBIX
KOMMYHHKAITMOHHBIX TEXHOJIOTHHA B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKAaTUBHBIX W  OpPraHU3allMOHHBIX  3adad ¢
COOIIoIEHNEM TpeboBaHMI IPTOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEpeKeHus, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON O€30MacHOCTH;

- BIQACTh HaBBIKAMU  DPACIO3HABAaHUS U 3alIUTHI
uH(popMalu, HTHPOPMAIIMOHHON 0€30MacCHOCTH JIMYHOCTH;

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOATEIbHOCTU U
CaMOOTIPE/IEIICHUIO;

- OBNQJICHHE HaBBIKAaMU  y4eOHO-HCCIIEeI0BATENbCKOMH,
MPOEKTHOM M COIMAJIbHOMN JNEATEIbHOCTH;

npeajaratb OpUrnHaJIbHBIC

yueOHBIMU

u ophoamHIecKoro
MHUHHUMYMOB, HO U3JIaraeT Hux
HEMOJIHO, HEMOCIIeA0BaTEIbHO,
JIOTyCKaeT  HETOYHOCTH B
ONpPEACICHUN  TOHATHUM,  HE
yMeeT JI0Ka3aTeIbHO
000CHOBATh CBOU CYXJICHUSI.
OneHka
«HEYJ0BJIE€TBOPUTEIHHO.
Ecimm  oOyuwaromuiicss  uUMeer
pa3po3HEHHbBIE, OECCUCTEMHBIC
3HaHUSA, HE YyMEeT BbIICIATh
TJIABHOE ¥  BTOPOCTENEHHOE,
JIOTTyCKaeT OIINOKH B
OITpEICIICHUH MOHATHH,
UCKaKaeT ux CMBICI,

OecropsiIouHO0 U HEYBEPEHHO
W3J1araeT MaTepHail.




OBiajeHue YHHBEPCAJbLHBIMM KOMMYHHKATHBHBIMU
NeHCTBUAMM:

0) coBMeCcTHas J1eSITeJIbHOCTD:

- MIOHUMAaTh U KCHOJIB30BaTh MPEUMYIIECTBA KOMaHIHOW U
WHIWBUIYATBHON pabOTHI;

- MIPUHUMATh LEeH COBMECTHOMN JIeSTEbHOCTH,
OpraHU30BBIBATH U KOOPJAMHHMPOBATH JIEUCTBUS IO €€
JOCTH>KEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacrpenciiarh
pPOJU C YYETOM MHEHHI YYaCTHHKOB OOCYXIaTh Pe3yJIbTaThI
COBECTHOI paboThlI;

- KOOpDJIUHUPOBATh U BBHINOJHATH padOTy B YCIOBHUAX
peanbHOro, BUPTYaJIbHOTO u KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBJIATh IMO3UTHBHOE CTPATEIMYECKOE ITOBEJICHUE B
pa3IMYHBIX ~ CHUTyalUsiX, TMPOSABISATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBnanenue YHHMBeEPCAJIbLHbIMHA peryJATUBHBIMH
JeHCTBUSIMM.

') IPUHATHE ce0s M APYruX JI0Aei:

- NpUHUMAaTh MOTHBBI M apryMEHThl APYIHX JIIOJEH Ipu
aHaJIN3€ Pe3yIbTaTOB JEATECIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYIHX JIIOAEH HA OUINOKH;
- pa3BHUBaTh CIIOCOOHOCTh MOHMUMATh MUP C TIO3UIUU JIPYTOTO
YeJloBeKa

B 06.1acTH 3K0710rH4€CKOT0 BOCIIUTAHMS S

- copMHUpOBaTh HKOJOTMYECKON KyJIbTYpbl, NOHMMAaHUE
BIUSHUS  COLIMAIIBHO-D)KOHOMHUYECKHX  MPOILIECCOB  Ha
COCTOSIHME MPUPOJHON M COLMAIBHOW Cpenbl, OCO3HAHUS
100aIBHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIIeM;

- IUIAHUPOBAHUE U OCYIIECTBICHHUE JACHCTBUI B OKpYyXKarollen
Cpele Ha OCHOBE 3HAHUA LeJed yCTOWYMBOIO pa3BUTHUSA
YeJIOBEUECTBA; aKTUBHOE HEMPUITHE JIEUCTBUM, MPUHOCAIINX
BpEJl OKPYXAIOIIEH Cpee;

- YMEHHUE MPOTHO3UPOBATh HEOIATOMPHUITHBIE IKOIOTUYECKUE
MOCJIE/ICTBUS MPEINPUHUMAEMBIX JIEHCTBUM, MpEeAOTBpaIas
ux;

- pacuIMpeHHe OIbITa JAESITENBHOCTH  SKOJOTUYECKOU
HaIpaBJICHHOCTH;

- OBNQJICHHE HaBBIKAaMU  y4eOHO-HCCIIEeI0BATENbCKOH,
MPOEKTHOM M COLIMATIbHOMN AEATEIbHOCTH

YMerb onpenensaTh OTKIOHEHHS B TOBEJICHUH U COCTOSHUHU
NTHUOBI IPHU HAPYHICHUAX MUKPOKJIMMATa

3HaTh Mepbl Mpo(UIAKTUKHE 3a00JI€BAHUI JKUBOTHBIX Pa3THIHON
9TUOJIOTUH
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I11. PACIIPEJAEJIEHUE OINEHUBAHUSA PE3YJIBTATOB OBYUYEHUS U TUIIOB
OIIEHOYHBIX MATEPHAJIOB IO DJIEMEHTAM 3HAHWI U YMEHUM

Conep:xanue Kypca

dopMa KOHTPOJIS

Koabl
pe3yJbTaTOB
OCBOEHHUS

Tekymui KOHTPOJIb

PA3JIEJI 1. KieTka — CTPYKTYPHO-(D)YHKIIMOHAJIbHAS €JMHUIA KUBOT0

Tema 1.1. BuoJiorusi kak Hayka VY CTHBIN OTBET; OK 02
BBIIIOJIHEHHE TECTOBBIX
3a/IaHMI.
Tema 1.2. O0uiast XapakTepuCTHKA )KU3HU | Y CTHBIN OTBET; OK 02
BBIIIOJIHEHUE TECTOBBIX
3aaHU. .
Tema 1.3. buojiornuecku BazkHblIe OnopHBIi KOHCHEKT, OK 01
XHMHUYECKH COeUHECHUS BBIIIOJIHEHUE TECTOBBIX OK 02
3a/IaHMI. OK 04
Tema 1.4. CtpykrypHo-pyHkuuonanbHas | Jlaboparopuas pabora. OK 01
OpraHu3anms KJIETOK CpaBuuTenbHas Tadauna, OK 02
YCTHBIN OTBET OK 04
Tema 1.5. CtpykTrypHO-pyHKIMOHANbHBIE | ONOPHBII KOHCIIEKT, OK 01
(akTopbI HACIEACTBEHHOCTH BBIIIOJIHEHUE TECTOBBIX OK 02
3a/IaHMI.
Tema 1.6. IIponeccbl MATPUYHOIrO cMHTe3a | PelieHne nmpakTuueckux OK 01
3ajad. OK 02
Tema 1.7. Hekiierounbie GopMBbI )KU3HH VYCTHBIN OTBET. OK 02
OK 04
Tema 1.8. O0OMeH BemiecTB u VY CTHBIN OTBET; pelIeHue OK 02
NpeBpalleHne JHePruM B KJIeTKe MPaKTUYECKHUX 3a]a4
CpaBHuTenbHas Tabuuna
Tema 1.9. )KuzHeHHBIH UK KJIETKH. KonTpoas npu padore B OK 02
Murto3. Meiio3 napax; CpaBHUTENIbHAs OK 04
TabnuIa,
Pa3nea 2. Ctpoenue u GyHKIIMH OPpraHu3Ma
Tema 2.1. CTpoenue opranuzma VYcTHBIN OTBET; pelieHne OK 02
IIPAKTUYECKUX 3a7a4, OK 04
BBITIOJTHEHHE TECTOBBIX
3aJaHuN.
Tema 2.2 VY CTHEIN OTBET; OK 02
®opMBbI pa3MHOKEHHS OPraHU3MOB BBITIOJTHEHUE TECTOBBIX
3aaHuN.
Tema 2.3. CpaBHuTenbHas TabIMIA, OK 02
OHTOreHe3 )KNBOTHBIX M YeJIOBEKA pellIeHNnEe IPAKTUYECKUX OK 04
3a/1a4
Tema 2.4. OnopHbIi KOHCTIEKT, OK 02
OnTOrenes pacreHui YCTHBIM OTBET OK 04
Tema 2.5. Y CTHBIN OTBET; OK 02

OcHOBHBIE TOHATHS F'eHETHKH

BBITTOJIHEHHE TECTOBBIX
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3aJaHuN.

Tema 2.6. Y CTHBIN OTBET; pEUIEHUE OK 02
3aKOHOMEPHOCTH HACJIE0BAHMS MPAKTUYECKUX 3aJJaHUM, OK 04
BBITIOJIHEHUE TECTOBBIX
3aaHUN.
Tema 2.7. VY CTHBIN OTBET; penieHue OK 01
B3aumojaeicTBie reHOB MPAaKTUYECKUX 3aJJaHH, OK 02
BBIMIOJTHEHHE TECTOBBIX
3a/IaHUI.
Tema 2.8. Pemenue npaktuyeckux OK 01
crnenuaJbHOe HACJIeJ0BaHue 3a1aHUI OK 02
NPH3HAKOB
Tema 2.9. Y CTHBIN OTBET; pELIEHUE OK 01
I'eneruka moJia MPAKTUYECKUX 3aJaHUI OK 02
Tema 2.10. I'eHeTnKa Yes10BeKa VYCTHBIN OTBET; pelieHue OK 01
IIPAaKTUYECKUX 3aJIlaHHM, OK 02
BBIMIOJTHEHHE TECTOBBIX
3a/IaHMI.
Tema 2.11. VYCTHBIN OTBET; peleHue OK 01
3aKOHOMEPHOCTH N3MEHYMBOCTH IIPaKTUYECKUX 3a/1aHHM, OK 02
BBIMIOJTHEHHE TECTOBBIX
3a/IaHMI.
Tema 2.12. Cesekuusi OpraHu3MoB VYCTHBIN OTBET; pelieHue OK 01
CUTYallMOHHBIX 3a/1a4 OK 02
OK 04
Pasnen 3. Teopus 3BoJIIOIMH
Tema 3.1. Hcropusi 3BOJIONHOHHOIO | YCTHBIA OTBET Ha BOIIPOCHI, OK 02
YUYEHUs peuieHue MIPAKTHYECKUX OK 04
3a1a4
Tema 3.2. Mukpo3BoJIIOLMA CpaBHuTenbHas  Tabauna, OK 02
pelieHue MPaKTUYECKUX
3a/1a4
Tema 3.3. Makpo3BoJirouust YCTHBI OTBET; pelIeHue OK 02
CUTYaIlMOHHBIX 33]1a4;
Tema 3.4. Bo3nuxkHoBenHue u pa3putne | ONOpHBIA KOHCIIEKT, OK 02
JKM3HHU Ha 3emJie BBIIIOJIHEHHUE TECTOBBIX OK 04
3a/IaHMI.
Tema 3.5. Ilpoucxo:xknenue uesioBeka - | CpaBHUTeNbHas  Tabmuia, OK 02
aHTpoIoreHes BBIIIOJIHEHUE TECTOBBIX OK 04
3aJaHuN
Paspnen 4. dxosorus
Tema 4.1. Jxosiorudeckue ¢QaxkTopbl M | ONOPHBII KOHCIIEKT, OK 02
cpeabl JKU3HU OK 07
Tema 4.2. Ilonmynsums, coolmecrBa, | ONOpHBI KOHCIIEKT, OK 01
IKOCHCTEMbI BBINIOJTHEHUE TECTOBBIX OK 02
3a/1aHHi. OK 07
Tema 4.3. Buocdepa-raodanbuas | OnopHbrit KOHCIIEKT, OK 01
JIKOJIOTHYECKas CUCTeMa BBIIIOJIHEHUE TECTOBBIX OK 02
3aaHuN. OK 07
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Tema 4.4. Bausinue aHTpomoreHHbIx | Pemenue [IPaKTUYECKUX OK 01
(¢akTopoB Ha Ouochepy 3aJaHui OK 02
OK 04
OK 07

Tema 4.5. Bausinue couMaJbHO- | Pemenue IIPaKTUYECKUX OK 02
IKOJOTHYEeCKHX (PAKTOPOB Ha 310POBbE | 337anuii OK 04
yeJIoBeKa OK 07

Paspnen S. buorexnoJsorus
Tema 5.1. buorexnosioruss B :ku3Hm | Pedepar OK 01
KaKI0r0 OK 02
OK 04
K 2.1
IIpoMesKyTOYHBIH KOHTPOJIb

JK3aMeH VY CTHBIN OTBET Ha BOIIPOCHI; OK 01
penieHue MPAKTUYECKUX OK 02
3a1a4 OK 04
OK 07
IK 2.1
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IV. METOJAUWYECKHUE MATEPHAJIBI JIJIS1 OEHKU 3HAHUI, YMEHUI
4.1. OneHoYHbIE CPEACTBA, IPUMEHsIeMble 15l TEKYLIero KOHTPOJIs.

[Tpumeps! pakTU4YECKUX (CUTYallMOHHBIX) 3a7a4

Tema «OOMEH BEIIECTB U MPEBPAICHUE YHEPTHH B KIIETKE».

Ilenb:  HayuuThCsd  TPUMEHATH  TEOPETUYECKHME  3HAHUS  (MCHOJB30BAaTh  MPUHIUI
KOMIUIEMEHTApHOCTH U mpaBuio Yapradda) ans pemenus 3amad no teme «HykiaewmHOBBIE
KHUCIIOTBD), MOJENUPOBATH IPOLECC Ieperadd HacleJCTBEHHOW HH(OpManuu, (opMHUPOBaTh
yMEHHE CPaBHUBATh M AHAJIU3UPOBATD.

O6opynoBaHue: CipaBOYHbIEC TaHHBIE.

CrnipaBouHbIE JaHHbIE!

- OTHOCHTEIIbHAsl MOJIEKYJISIpHAsl Macca OJIHOTO HYKJIEOTH1a MpUHUMaeTcs 3a 345 r/Moib

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

- paccrosiHue Mexay Hykieotuaamu B uenu Monekynsl JHK (= anuna onxoro
Hykieotuaa) - 0, 34 um

- KOMILUIEMEHTApHOCTh HYKJ1eoTu0B: A=T; ['=L]

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

> (AT = ¥(T+D)

> - 3HAK CyMMBI

- nenn JIHK ynepkuBaroTCss BOJOPOIHBIMH CBSI3SIMH, KOTOPBIE OOpa3yrTCs MEXKIY
KOMIUIEMEHTAPHBIMU A30TUCTHIMUA OCHOBAHUSMH: QJICHMH C THMHHOM COCIMHSIOTCS JBYMSI
BOJIOPOIHBIMH CBSI3SIMH, & TYaHHH C IIMTO3WHOM - TPEMS.

IMpumep Nel. Ha ¢parmente oxanoit Hutu JIHK HykieoTuasl pacrnonoXeHbl B
nocnenoBareabHocTH: A-A-I'-T-1-T-A-II-I'-T-A-T.

Onpenenure NPOLEHTHOE COJEPIKAHNE BCEX HYKIEOTUIOB B 9TOM I'€HE U €r0 JJINHY.

Pewenne:

1) noctpanBaeM BTOPYIO HUTH (IO MPUHIIMITY KOMIUIEMEHTAPHOCTH)
A-A-T-T-II-T-A-1I-T-T-A-T

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

2) > (A +T+U+T)= 24, u3z Hux Y (A) =8 =>(T)

24 — 100%

8 —x % orcroma: x = 33,4%

3) > (A +T+I+T)= 24, u3 vux Y. (I') =4 = Y (L)

24 — 100%

4 —x% orcroma: X = 16,6%

4) monexyna JIHK nBynenodeunas, mosTomMy JJIMHA T€HA paBHA JJIMHE oHOM 1teru: 12 ¢ 0,34 =
4,08 (am)

Tema: «CpaBHHTeIbHOE  ONHMCAaHME  €CTECTBEHHBIX  NPHUPOAHBIX  CHCTEM W
arpo’KoCHCTEMBIY.
[lenb: Hay4YuThCS CpaBHUBATh W OIKUCHIBATH ©CTECTBCHHBIC NPUPOIHBIC CUCTEMbI U
arpo3KOCHCTEMBI.

XoJ paboThl.
1. N3yunth npeanokeHHbI K MpakTH4eckoi paboTe TeopeTHYeCcKuil MaTepuall.
2. BbINoMHUTE NPAaKTUYECKOE 3a/laHUE U COCTABbTE OTYET IO NMPEAIOKEHHOMY IUIaHY.
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3. Coneprxanue oT4eTa.

CpaBHI/ITe 1 OIMUIIUTEC CCTCCTBCHHBIC 9KOCUCTEMbBI U arpOIKOCUCTCMBI, BLIITOJIHHUB 3aaHUs.
1) JlaiiTe onpeneneHus NPUPOAHBIM U aHTPOITOTEHHBIM SKOCHCTEMAM.

2) 3anojHUTE Ta0IHUILY:

JIBMOKYIIIUE CHITBI [IpupoaHas sKocucTEMa ArposkocucTeMa
(JryT) (xapTodenbHOe ToJIe)

EcTtecTBeHHbIN 0TOOD

VckyccTBeHHBIH 0TOOD

Bunosoii coctas

IIpolyKTUBHOCTb

Hanmnuue B nemsx mnuTaHus
IPOAYLIEHTOB(IIEPEUHUCIIUTD)

Hamuuue B nemsx mNuTaHUs
KOHCYMEHTOB (TI€pEUUCIUTh)

Hanuuue B wemsx mnuTaHus
peayleHTOB(TMIEPEYUCITUTh)

OCHOBHOW HCTOYHHK SHEPIHH
— ComHie

[Ipumepbl 3KOCHCTEM CBOEH
MECTHOCTH

[Ipumepsl Lienel NUTaHUS

CpaBHUTE BUI0BOE pa3HOOOpa3ue OPraHU3MOB JIyTa U 1oJist. YeM oHO OyaeT oTiauvarbes?

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

4) CpaBHHTE U ONMUIINTE UCTOYHUKHU DHEPTUHU, XapaKTepHbIE IJI €CTECTBEHHOW IKOCHCTEMBI U
arpodKOCHCTEMBI.

5) BaxHbIM CBOHCTBOM coOOIIeCTBa SBISIETCS YCTOWYMBOCTh. CpaBHUTE €CTECTBEHHBIE
9KOCUCTEMBI 1 arpO3KOCUCTEMEI Ha YCTOﬁqHBOCTB.

6) Kakoif orGop aelicTByeT B €CTECTBEHHON sKkocucTteMe U B arposkocucteme? K gemy
MIPUBOAUT JIaHHBINA OTOOP B arpodkocucTeme?

7) B dem npenmyIIecTBO arpoleHO30B Nepesl eCTECTBEHHBIMU dKOCHCTeMaMu?

CnenaiiTe BBIBOJ O CXOJICTBE U Pa3IMUUU MPUPOJHBIX SKOCHUCTEM M arpOIKOCHCTEM

TeopeTnyeckue cBeleHH .
BnepBHe TepMuH "Okocuctema" ObUT mpemiokeH B 1935 roay aHrmuiickum skojorom A.
Tencnu. DkocucrtemMa — 3TO OCHOBHasl CTPYKTypHas €IMHHULA HKOJIOTHH,
IpeJCTaBiIsieT coOOW €AMHBIM MPUPOIHBIN MM MPHPOTHO-aHTPOIIOT€HHBIN
KOMIUIEKC, 00pa30BaHHBIN KUBBIMH OpPraHU3MaMU U CPelol X oOuTaHUs, B
KOTOPOM JKHMBBIE M KOCHBIE OSKOJOTMYECKHE KOMIIOHEHTHI, OOBEINHEHBI
MPUYNHHO-CJIEICTBEHHBIMH CBS3SIMH, OOMEHOM BEIIECTB M paclpeiesieHueM
MOTOKA SHEPTHH. DKOCHCTEMBI OYEHb Pa3HOOOPA3HBI.
[TpuponHbie (ecTECTBEHHBIE) 3KOCUCTEMBI — 3TO TaKHE 3KOCHUCTEMBI,
; B KOTOPBIX OMOJIOTHYECKUH KPYroBOpPOT MpOTEKaeT 0e3 MpsSIMOTO ydacTHs
A. Tewcnm YCJIIOBEKA.
AHTpONOreHHble (MCKYCCTBEHHBIE) IKOCHUCTEMBI - SKOCHCTEMBI, CO3JaHHBIE
YeJI0BEKOM, KOTOpPbIE CIIOCOOHBI CYIIECTBOBAThH TOJIBKO MPHU MOJEPHKKE YETOBEKA.
EcrecTBeHHbIE  KOCHUCTEMbl  OTJIMYAIOTCS  3HAUMTENIBHBIM  BHJOBBIM  pa3HOOOpasueM,
CYIIECTBYIOT JUTUTEIHHOE BpEMs, OHH CIIOCOOHBI K CaMOPETYISIUH, O01amaroT OONbIION
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CTaOUIIBHOCTBIO, ycTOoWuMBOCThIO. Co3naHHasi B HUX OuWomacca M MHUTATeIbHbIE BEIECTBA
OCTaOTCS U UCTIONB3YIOTCS B TIpe/eiax OMOIEHO30B, 00oTramias uX pecypchl.

HckyccTBEeHHBIE IKOCHCTEMBI — arpoleHO03bl (IOJisi MIIEHUIbI, KapTodems, oropojsl,
(depMBl ¢ MpUIIETaOMUMH TAaCTOUIAMH, PHIOOBOIHBIE MPYJIBI U JIP.) COCTABISIIOT HEOOJBIIYIO
YacTh NOBEPXHOCTH CYILIH, HO 10T OKOJI0 90% NMuIeBoi 3HEPruu.

Pa3BuTHE CENBCKOTO XO3SCTBA C JPEBHHUX BPEMEH COMPOBOXKIATIOCH MOJTHBIM YHUYTOXKCHHEM
pPacTUTEIHLHOTO MOKPOBA HA 3HAUYUTENIbHBIX IIOLIA/IAX JJIS TOrO, 4TOObI OCBOOOAUTH MECTO AJIs
HEOOJIBIIIOTO KOJIMYECTBA OTOOPAHHBIX YEJIIOBEKOM BUIOB, HANOO0JIEE IPUTOIHBIX IS TUTAHUS.
OpnHako TMepBOHAYAIBHO JEATEIbHOCTh YEJIOBEKa B  CEJIBCKOXO3SHCTBEHHOM OOIIECTBE
BITMCHIBAJIACH B OMOXUMUYECKHI KPYrOBOPOT M HE M3MEHsUIa MPUTOKA dHepruu B 6mochepe. B
COBPEMEHHOM  CEIIbCKOXO3SIIICTBEHHOM IPOM3BOJICTBE PE3KO BO3POCIO  HUCHOJIb30BaHUE
CUHTE3UPOBAHHON 3HEPTUU MTPH MEXaHMYECKOH 00paboTKe 3eMJIH, UCIIOJIb30BAHUH YAOOPEHUH 1
NECTUIMIOB. DTO HAapyIIaeT OOIIMiA SHEepreTHueckuii 6amaHc Ouocgepol, YTO MOKET MPUBECTH K
HENPEICKAa3yeMbIM MTOCIICICTBUSIM.

ArposkocucTteMa (OT rped. agros — Moje) — OMOTHYEeCKOe COOOIIEeCTBO, CO3AaHHOE U
PETYISIPHO  MOAJICP)KUBAEMOE YEJIOBEKOM C TIICNbI0 TMOJIYYCHUS CEIbCKOXO03SHCTBEHHON
npoaykiuu. OOBIYHO BKIIOYAET COBOKYMHOCTH OPTraHM3MOB, OOWTAIONIMX Ha 3eMIISIX
CEJIbXO03M0JIb30BaHUS.

K arposkocucremaMm OTHOCAT TOJsI, Cajbl, OTrOPOJIbl, BHUHOTPAIHHUKH, KPYIIHbIE
YKUBOTHOBOUECKHE KOMIUICKCHI C MPUJICTAIONUMH UCKYCCTBEHHBIMH ITACTOUIIAMHU.
XapakTepHas 0COOCHHOCTh arpoKOCHUCTEM — Majiasi 3KOJOTHYecKasi HaJle)KHOCTh, HO BBICOKast
YPOXKAMHOCTh OIHOTO (HECKOJBKHX) BHUIOB WJIH COPTOB KYJIBTHBHUPYEMBIX PACTCHUW WU
JKUBOTHBIX. [ JTaBHOE MX OTJIMYME OT €CTECTBEHHBIX SKOCUCTEM — YIPOIICHHAs CTPYKTypa U
00€eTHEHHBIN BU0BOM COCTaB.

A2poskocucmembl OMAUYAIOMCS OM eCIECMBEHHbIX IKOCUCIEM PAOOM OCOOCHHOCTEH:
1. Pa3HOOOpa3ue >KMUBBIX OPTaHW3MOB B HHUX PE3KO CHHXKCHO ISl TOJYYCHHS MaKCHMAaJbHO
BBICOKON IPOAYKIIHU.

Ha prxaHoM WM TIIEHWYHOM TIOJie KPOME 3JIAKOBOH MOHOKYJIBTYPhl MOKHO BCTPETHTH Pa3Be
YTO HECKOJIKO BHJIOB COpHSKOB. Ha ecrecTBeHHOM Iyry Ouonormueckoe pasHooOpaszue
3HAYUTENBHO BHINIC, HO OMOJOTHYecKasl MPOAYKTHBHOCTh BO MHOTO Pa3 yCTYIaeT 3acesTHHOMY
TMOJIIO.

VckyccTBeHHAs] peryssiius YHCICHHOCTH BpeAHTeNeiH — 1o OoJbIeii YacTu HeoOX0oauMoe
yCIIOBUE TOJJAEpKAHUS arpodKocucTeM. [loaToMy B  CENbCKOXO3SHCTBEHHOW MpPaKTHKE
NPUMCHSIOT MOIIHBIE CpPEACTBA TOJABJICHHUS  YHCICEHHOCTH HEKENATCIhHBIX  BHJIOB:
ATOXUMHUKATBI, TEPOUIUABI U T. A. DKOJOTHYECKHE IMOCIEACTBHUS 3TUX NEHCTBUN MPUBOMST,
OJTHAKO, K PSTy HeXKeNaTeIbHBIX 3(PPEKTOB, KpOME TEX, JUISI KOTOPBIX OHHU MPUMEHSIOTCS.

2. Buapl cenbCKOXO3SMCTBEHHBIX PACTEHM M JKMBOTHBIX B arpodKOCHUCTEMaxX IOJTY4YEeHBI B
pe3ynbTare ACUCTBHS MCKYCCTBEHHOTO, a HE €CTECTBEHHOTO OTOOpA, M HE MOTYT BBIJICPKUBATH
00pBOY 3a CyIIECTBOBaHHE C AUKUMHU BUAAMHU 0€3 TOICPKKU YETTOBEKA.

B pesynbrare TpPOUCXOMHT pPE3KOE CYKEHHE TEeHETHYEeCKOH O0a3bl CelbCKOXO03IHCTBEHHBIX
KyJIbTYp, KOTOpBIE KpailHe UYyBCTBUTEIBHBI K MAacCCOBOMY pPa3MHOXKEHHIO BpeauTene u
00Je3HM.

3. ArposKkocucTeMbl 00Jiee OTKPBITHI, U3 HHUX BEIIECTBO M DHEPrUS M3BIMAIOTCS C ypoOXkKaem,
’KMBOTHOBOTYECKOM MPOTYKITUEH, a TAKXKE B PE3yJIbTaTe Pa3pyIICHUS ITOYB.

B ecrecTBeHHBIX OWOIIEHO3axX TeEpBUYHAS TMPOIYKIUS pacTeHUl moTpebisiercs B
MHOTOYHCJICHHBIX IIETMSAX IMMTaHWS W BHOBH BO3BPAMIACTCS B CHCTEMY OHOJIOTHYECKOTO
KpYroBOpOTA B BUJIE YIVIEKHCIIOTO ra3a, BOJABI M SJIEMEHTOB MUHEPATILHOTO MMUTAHUS.

B cBA3M ¢ TOCTOSIHHBIM HM3BSITHEM ypoXkas W  HapylmieHHEM IIPOIECCOB
MOYBOOOPA30BaHMS, MPHU JIUTEIHHOM BBIPALTUBAHUU MOHOKYJIBTYPHl Ha KYJIBTYPHBIX 3€MIIIX
MOCTEIIEHHO TPOUCXOJUT CHWKCHHE TUIOJOPOIHS TIMO4YB. JIaHHOE IIOJIOKCHHE B 3KOJOTHUH
HA3BIBACTCSI 3AKOHOM YObl8aiowe20 nio00poous.
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Taxkum o0pa3zom, A7 PacyUETIMBOIO M PALMOHAIBHOIO BEAEHUS CEJIBCKOTO XO3sHCTBa
HEOOXOIMMO YYHTBIBATh OOEIHEHHE MOYBEHHBIX PECYPCOB M COXPAHSATH IJIOAOPOAME IMOYB C
HOMOILBIO YJTYUIIEHHON arpoTeXHUKH, palliOHAIIBHOI'O CEBOOOOPOTA U JPYTUX IPUEMOB.

CMeHa pacTUTENBHOr0 IIOKPOBA B arpO’KOCUCTEMAX MIPOUCXOJUT HE ECTECTBEHHBIM IIyTEM, a 110
BOJI€ YEJIOBEKA, YTO HE BCET/Ia XOPOIIO OTPAXKAETCsl Ha KaueCTBE BXOJAIINX B Hee a0MOTHYECKUX
¢daxTopoB. OCOOEHHO ITO KAacaeTcsi MIOYBEHHOTO MII0JOPOIHSL.

I naenoe omauuue arpodKOCUCTEMBI OT MPUPOAHBIX OKOCUCTEM — HOJYYEHUe
OONONHUMENbHOU IHep2Ul TSI HOPMAIIbHOTO ()yHKIIMOHHPOBAHUSI.

Jl1s ecTecTBEHHOT0 OMOLIEHO3a €AMHCTBEHHBIM UCTOYHUKOM 3Heprud spisiercs CosHLe.

[Tox nomonHUTENbHON MOHUMAETCS JTF000H THUIT SHEPTUU, TPUBHOCUMOM B arpo3KOCUCTEMBL. IDTO
MOXET ObITh MYCKYJIbHAs CHJIa Y€JIOBEKa WJIM JKUBOTHBIX, Pa3JIMYHbIE BUIbI FOPIOYEro MIJIs
pabOTBl  CENbCKOXO3SIICTBEHHBIX  MAIIMH,  YJIOOpEHMs,  NECTULMIbI,  SJOXUMHKATBL,
JIOTIOJIHUTEIIbHOE OCBEUICHUE U T. J. B NOHATHE «IONOJHUTENIbHAS DHEPIUs» BXOIAT TAKKE
HOBBIE TIOPOJbl JIOMAIIHUX JHUBOTHBIX M COPTAa KYJBTYPHBIX pAacTeHHUI, BHEApSEMBIE B
CTPYKTYpPY arpo3KOCUCTEM.

Crnenyer OTMETHUTbH, UTO arpO3KOCUCTEMbl — KpaiiHe HeycToluMBbIe cooluiecTBa. OHU

HE CIIOCOOHBI K CAMOBOCCTAHOBJICHUIO U CaMOPETyJIMPOBAaHUIO, MTOJIBEPKEHBI YIpo3e ruOean oT
MacCOBOTO Pa3MHOXKEHUS BPEAUTEICH WK OOJIe3HEH.
[TpryrHa HECTaOMIIBHOCTH COCTOUT B TOM, YTO arpoL€HO3bl CJIaratloTCs OJHUM (MOHOKYJIBTYPHI)
WIN pexe MakcuMyM 2-3 BupaMu. IMeHHO moaTOMY JH00ast 00J1e3Hb, JTF000H BPEAUTEIh MOXKET
YHUYTOXXKHUTH arpoueHo3. OJHAKO YeIOBEK CO3HATENbHO MAET HA YNPOIUEHUE CTPYKTYpPbI
arpoleHo3a, 4yToObl MOJYyYHUTh MAKCHUMAaJIbHBIN BbIXOA HPOAYKIMH. ATpOLIEHO3bI B TOpa3zio
OosbIICH CTENneHH, 4eM eCTeCTBEHHbIE LIEHO3bl (JIec, Jyr, MacTOMINA), MOABEP)KEHbl 3PO3UH,
BBIILIEJIAUMBAHNIO, 3aCOJICHUIO M HAlIeCTBHIO BpeauTesneil. be3 yuactus yenoBeka arponeHO3b
3€pHOBBIX M OBOIIHBIX KYJbTYp CYLIECTBYIOT He Ooiyiee roja, ArofHbIX pacTteHuid — 34,
TI010BBIX KyJbTyp — 20-30 net. 3aTemM OHM pacnafaroTcss WK OTMHUPAIOT.

IIpeumywecmeom azpoyeno3zo6 TIEpell E€CTECTBEHHBIMU 3KOCHCTEMaMH  SIBIISIETCA
IIPOU3BOJICTBO HEOOXOAMMBIX IS YEJIOBEKA IMPOJYKTOB MHUTAHHUA U OOJBIIME BO3MOXKHOCTH
YBEJIUYEHUS! NPOIYKTUBHOCTH. OJHAKO OHU PEAU3YIOTCS TOJIBKO MPHU MOCTOSHHON 3a00Te O
IJIOZIOPOJINU 3€MJIM, OOECTIeYeHUH PaCTEHUH BJIaroi, oXxpaHe KyJbTypHbIX MOMYJISAIMI, COPTOB U
HOPOJ] pacTeHUl M >KUBOTHBIX OT HEOIArompHUATHBIX BO3JACHCTBUI €CTECTBEHHOW (IOpbI, U
¢dayHbI.

Bce MCKyCCTBEHHO CO37aBaeMbIE B CEIBCKOXO3SIMICTBEHHON MPAKTUKE arpO’KOCUCTEMBI OJIEH,
Ca/I0B, MAacTOMIIHBIX JIyTOB, OrOPOJOB, TEIUIMI] IMPEACTaBISAIOT COOOU cucmemsl, cneyuanrbHo
noooepaicugaemvle Yel08eKOM.

B ortHomeHun k cooOuiecTBaM, CKJIaJbIBAIOIIMMCS B arpo3KOCHCTEMaX, MOCTEINEHHO
MEHSIOTCS aKIIEHThl B CBSI3M C OOIIMM pa3BUTHEM JKOJIOTMYECKUX 3HaHMi. Ha cmeny
IpeJCTaBlICHUsIM 00 OOpPBIBOUHOCTH, OCKOJIOYHOCTH IIEHOTHYECKHMX CBSI3eH M MpeaebHON
YIPOIIEHHOCTH arpolieHO30B BO3ZHUKAET IIOHUMAHUE UX CII0)KHON CUCTEMHOW OpPraHU3alliy, I7Ie
YeJIOBEK CYIIECTBEHHO BIMSET JIMIIb Ha OTJEIbHBbIE 3BEHbS, a BCA CHUCTEMa MPOAOIKAET
pa3BHUBATHCA [0 €CTECTBEHHBIM, IPUPOIHBIM 3aKOHAM.

C 3KONOrM4ecKrX MO3MUIMI KpalHe OMACHO YIPOIIATh IPUPOJHOE OKPYKEHUE YEIOBEKA,

npeBpamias Bech JaHAmAQT B arpoXo3sHCTBeHHBIA. (OCHOBHAs CTpaTerusi CO3/AaHUS
BBICOKOIIPOJYKTUBHOTO M YCTOMUYMBOIO JaHAmadTa J0DKHA 3aKJII0YaThCS B COXPAaHEHUU U
YMHO>XEHUH €r0 MHOT000pa3Hsl.
Hapsiny ¢ nopzaep:kaHueM BBICOKONIPOJYKTUBHBIX TMOJIEH clieyeT OCOOEHHO 3a00THUTHCS O
COXPAHEHHUH 3aIOBEIHBIX TEPPUTOPUM, HE IMOABEPIaIOIIMXCS AHTPOINOTEHHOMY BO3JIEHCTBUIO.
3anoBeHUKH C OoraTelM BHJOBBIM pPa3HOOOpazueM SIBISIOTCS HMCTOYHHUKOM BHJIOB IS
BOCCTaHABJIMBAIOIINXCS B CYKIIECCHOHHBIX psAZlax COOOIIECTB.
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IIpumepsl TecToBbIX 3a1aHuii. BBenenue. [IpeaMer uzydyennsi 1M CUUNJIMHBI.

1.  Hayka, u3ydaroniasi B3aMMOOTHOIIICHHS OPTaHU3Ma U OKPY>KAIOIIECH Cpe/Ibl, Ha3bIBACTCS
OMOpuosiorus

OKoI0THUs

dusnonorus

OO061mas omoorus

2.  I'maBHBII IpHU3HAK )KUBOTO
OTBET 3AIINIIWTE B ®OPME CJIIOBOCOYETAHMA B UMEHUTEJIBHOM ITAJIEXXE

3. BricTpoiiTe B IpaBUIILHON TOCIIEIOBATEIFHOCTH YPOBHH OPraHU3alluK KU3HHU, HAUWHAS C
HanOOJILIIETO

YKAXWTE IMOPIKOBbBI HOMEP JJJ151 BCEX BAPUAHTOB OTBETOB

buocdepubiit

buoreonenornyeckmii

[TonynsaunoHHO-BUA0OBOM

Opranu3MeHHbIN

Kierounsrit

MoneKkyJIapHO-T€eHETUYECKUIA

ogakrwndE

4, I'mmroresa 3To:
MPEATIONIOKCHUE
YTBEpPXKICHUE
3aKOH
COITOCTaBJICHUE

5. OcHOBHOM HayuyHBIM METOJ1 UCCIIEJOBAHMSI B pAHHUI MEPUOJT Pa3BUTHS OUOJIOTUHU:
9KCIIEPUMEHTAIbHBIN

MUKPOCKOTIHS

METO HaOJIOJIEHNS U OIMCAaHUsl 00bEKTOB

HUCTOPUYECKUI

6. Hayka u npeamer e€ n3ydeHus
YKAXHWUTE COOTBETCTBHUE JJIA KAXKJOI'O 9JIEMEHTA 3AJIAHUA

buonorus JKUBbIE OpraHU3MbI
Cucrematuka KJIacCCU(UKALIMS KUBBIX OPTaHU3MOB
I'enernka HACJIEICTBEHHOCTh U U3MEHYMBOCTh
AHaTomust CTPOEHHUE OPraHU3MOB
['ucronorus TKaHU
Oxonorus B3aMMOJIEMCTBHE KUBBIX OPIraHU3MOB JIPYT C
JPYTOM M OKpY KaroUen cpeoi.

[TaneonTonorus. MCKOIIaEMbI€ OCTATKH

7. Cras BOJKOB B Talire MpeAcTaBiseT OO0 ypOBEHb KU3HU

O6uochepHbIit

HOHy.]'IfIHHOHHO-BPI)IOBOﬁ
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OpraHu3MEHHBII
OMOIIEHOTHYECKUI

8.  DneMmeHTapHOH eIUHHIIEH BCETO KHUBOTO SBISAETCS .......
OTBET 3AITMIIUTE B ®OPME CYIIECTBUTEJIbBHOI'O B UMEHUTEJIBHOM
[MAJJEXXE

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

Camoperysnus CIIOCOOHOCTH MOIEPIKUBATH TIOCTOSIHCTBO CBOETO
XAMHYECKOI'0 COCTAaBa U HHTEHCUBHOCTH OOMEHHBIX
IPOLIECCOB.
yBEJIMYEHUE MACChl OpraHu3Ma (0cobu), opraHa win
Poct ydJacTKa TKaHU 3a CUET YBEIMUCHHS KOJIMYECTBA U

pa3MepoB KIETOK M HEKJICTOUYHBIX 00pa30BaHMMA

BOCIIPOU3BCIACHHC cebe HO)IO6HBIX

PazmHoxkenue

HacneacrBeHHOCTB CIIOCOOHOCTH OPTaHU3MOB 00€CIIeUNBaTh Mepeaavy
MIPU3HAKOB, CBOMCTB U 0COOCHHOCTEH pa3BUTHA U3
MIOKOJICHUS B IOKOJICHHE.

Knerounoe crpoenue Bce cymecTBytomnue Ha 3emiie OpraHu3Mbl (Kpome
BHUPYCOB) UMEIOT KJIETOUHOE CTPOCHHUE

Paznpaxumocts CIIOCOOHOCTH OTBEYATh HA OMPE/ICIICHHBIC BHEIITHUE

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

10. KnetouHslif ypoBeHb OpraHU3aLMH KU3HU COBIAJAET C OPraHU3MEHHBIM
BBIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETA
uHdpy30pus Tydenbka
BUPYC TpHIIIIA
6akteprodar
XOJIEpHBII BUOPHOH
AKTUHUS
XJIAMUIOMOHa1a
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4.2. OnleHOYHbIE CPeACTBA, IPUMEHsIeMble J1JIs1 IPOMEKYTOYHOM aTTeCTAIUM 10 UTOraM

H3YYCHUA TUCHUIITTHHBI

Hown

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

BOITPOCHI
7151 IOITOTOBKH K UTOTOBOMY KOHTPOJIIO
OOBeKT M3y4YeHHs] OMOJIOTHH — KHBas NMpupozaa. [Ipu3HaKK >KUBBIX OPraHU3MOB U HX
MHOTO00pa3ue.

YpoBHEBas OpraHu3anus KUBOU IPUPOBI U IBOIIOLUS.
Meto/1bl TO3HAHUS KUBOU PUPOIBI.

3HayeHne OWOJIOTMM TPH OCBOSHHHM Npodeccuii H CHeNHMaIbHOCTEH CpPEIHEro

po¢)eCCHOHAIBHOTO 00pa30BaHUsL. ).

XUMHUYECKUN COCTAB KJIETKU: HEOPraHUYECKUE COEUHEHUS
XUMUYECKUI COCTaB KJIETKU: OPIraHUYECKUE COCAMHEHUS
benku: cocraB, cTpoeHUE, CTPYKTYpa, CBOMCTBA U (PyHKIIUU
VYrneBoabl: BUbI, COCTaB, CBOMCTBA U (DYHKIIUU

Jlumu el BUBI, COCTaB, (PyHKIHA

. Hyxneunossie kucnotsl. JJHK: cTpoeHne Monekynbl, MAaTpU4HbIN CUHTE3, (YHKIIMU

. Hyxkneunosslie kucinotel. PHK: crpoenue, Buabl, pyHKIMH

. AT®: cTpoenue, GyHKINU, CHHTE3

. Co3/1aHre U OCHOBHBIE IIOJIOKEHUS KJIETOYHON TEOpUU

. Bupychel, 0coO€HHOCTH CTpOEHMSI, B3aUMOJICIICTBHE C KIIETKAMH

.CxoncTBa M paznuuusi B CTPOEHUU PACTUTENbHOM M JKUBOTHOM KieTku. [luHo-

darouuTos

Amnmnapar [N'onsmxku, IIIC, nu3ocomsl: cTpoeHue, pyHKIUN
Knerounslii nentp. Pubocomsl: crpoenue, GpyHKIun
MuTtoxonnapuu. [Inactunel: crpoenue, GyHKIUH.

Knaccugukanus opraHu3MOB [0 TUITY TUTaHUS

DHepreTU4YeCKuil 0OMEH: 3Tarbl XapaKTepUCTUKa, o01Ias popmyia
dotocuHTe3: (Pasbl, XapaKTepPUCTHKA

buocunTtes 6enka Muto3. @a3pl MUTO3a

becnonoe pazMHokeHHE U ero HOpMBI

I'amerorenes, 30HbI pa3BuUTHA. SANULIEKIETKH, CHEPMATO30UIbI
Meiio3: ¢a3bl, 3HaUeHUE

JIBOWiHOE OIJTIOAOTBOPEHUE

Onrorenes: s3MOpHOHATIBHOE U TOCTAIMOPHOHAIBHOE pa3BUTHE
I'enernka, OCHOBHBIE TOHATHS

MoHorubpuanoe u AMruOpUIHOE CKpeluBanue. 3akoHbl MeHens
Oco0eHHOoCcTH HaclleJOBaHMsI PU3HAKOB, CIETIEHHBIX TI0JIOM
CooTHoIIEHNE XPOMOCOMHBIX THUIIOB I10JIOB B Pa3HbIX I'PYMIIaX OPraHU3MOB
Hacnencrennas n3aMeH4nBOCTh. MyTaluu, NpUYUHBI MyTaluil
MoaudukanonHas n3aMeHunBocTh. CBolicTBa MoAMpUKaLINI
OcCHOBHbIE TOCTHKEHHUS U HANPaBJICHHUSI COBPEMEHHOMN CEJIEKIIMU
MeTobl ceneKuu pacTeHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
Cucrema npupons! K. JIuanes

OpomonmonHas teopus JK.b.Jlamapka

[Ipeanoceunkn Bo3HMKHOBEHUs Teopuu Y. JlapsuHa
OomonnonHas teopus Y. Jlapsuna

JIBrKyIME CHITBI 3BOJIFOLINHT

Bun, xputepun Buaa

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJIbTaT eCTECTBEHHOI0 0TOOpa
®opMbI eCTEeCTBEHHOTO 0TOOpa

n
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44. Bunoo6pa3zoBaHue, MUKPOIBOJIIOITHUS

45. HampaBiieHUs! 9BOJIIOLUH: apoMopdo3, uanoaganTtanus, aereaepanus OCHOBHbIC HIEH O
IPOMCXOKACHUY KU3HU Ha 3eMIie

46. I'unore3a caMONPOU3BOIBHOTO 3aPOXKIACHUS KU3HH

47. Teopust OMOXUMHUYECKON IBOTFOIIAN

48. Pa3BuTHE XKHU3HH B Pa3HBIC 3P

49. TIponcxox1eHUe U HBOJIOLMS YeIOBEKa

50. YenoBeueckue pacel

DK3aMeH MPOBOAWTCS B YCTHOH (hOpMe C HCIIOJNIb30BaHMEM KOMILIEKTa OwmieroB. OauH
Owier BKJIIOYaeT Teopernueckuil Oyiok (1 mnm 2 Bompoca) W mpakTudeckuid Omok (1 wmmm 2
3a1aHus). buneTsl MMEIOT OJMHAKOBOE YHCIIO BOIIPOCOB. DK3aMEHATOPY MPEAOCTABISACTCS IPABO
3a71aBaTh 00YYarOIIUMCS JIOTIOTHUTENILHBIC M YTOYHSOIIUE BOIPOCHI 110 OWIIETY.

OO0pa3zen 3Kk3aMeHALIMOHHOTO OHMJIeTa

®enepaibHOE FOCY1aAPCTBEHHOE 0I0/IKeTHOE 00pa30oBaTeIbHOE yUpeKAeHUue
BbICIIETr0 00Pa30BaHUN
Omckuii rocyiapcrBeHHbli arpapHbiii yausepceuteT uM. I1. A. CtosnbinuHa

YHUBEPCHTETCKHIT KOJUIENK arpodu3Heca

Yr1Bepxaaro:
npeaceaTeslb METOIMYECKOIO0 COBETA
M.B. UBanunkas

SK3AMEHAIIMOHHBINA BUJIET Ne 1
no gucuumae «OOJ1.10 buonorusy»
(cneunanbHOCTh 36.02.01 Berepunapus)

1. 3apaum ob6meii 6nonoruu. Pazaensl 6uonoruu. CBs3b ¢ JPyrUMHU OMOJIOTUYECKUMHU
Haykamu. [lepeuncnute U oxapakrepusyiTe oOIIMe CBOWCTBA JKUBBIX CUCTEM.

2. Kakwue hopMbI M”3MEHYNBOCTH BaM M3BeCTHBI? Moau(uKannoHHas H3MEHUNBOCTD, €€
3Ha4YeHHus B )KU3HU opranusma? Hopma peaxiuu. BapuanimonHuslii psaa u
BapHallMOHHASI KPUBAS.

3. CocTaBbTe OJHY U3 MUILIEBBIX LleNeH MuTaHus B akBapuyme. OObsiCHUTE, TIOYEMY B
aKBapuyMe KOpOTKHe nulieBble nenu. [louemy akBapuym Hy’KJaeTcsi B IOCTOSHHOM
yxone?

OnobOpeHo Ha 3aceJaHUU METOIMYECKOTO COBETA, MPOTOKOJI Ne  oT T.

21



V. IOKA3ATEJIM OHEHKHU PE3YJIBTATOB OCBOEHUSA JUCIIUIIJINHbI

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIeTeH Ui

Ounenka

KpuTepnn OICHUBaAHUA 110 BUAAM paﬁoT

TECTUPOBAHHUE nmpo4yue BUAbI paﬁoT o TMCHMIIJIMHE

(mpoueHT
NPaBUJIbHBIX
OTBETOB)

Bricokuit

OT1ianyHo

90-100%

OO0yyaromuiicst rTyOOKO U MPOYHO YCBOMII
TEOPETUYECKHUM U OCBOUJI MMPAKTUYECKUI
maTepua. Jlaet Joru4HbIe U rPaMOTHbBIE
OTBETHI. JIleMOHCTpUpYET 3HAaHUE HE TOJIBKO
OCHOBHOT0, HO U JIONIOJHUTEIBHOTO
MaTepuaia, ObICTPO OPUEHTUPYETCS], OTBEYAsI
Ha JIOTIOJIHUTENbHBIE BOMTPOCHL. CBOOOTHO
CIPABIISIETCS C MOCTABICHHBIMU 3a[auaMH,
apryMEHTHPOBAHO U BEPHO OOOCHOBBIBAET
HNPUHSTHIE PEIICHHUS.

[ToBbIIIIEHHBIH

Xopoltiio

70-89%

OOyuarouiics TBEpAO 3HAET IPOrPaMMHBIH
MaTepHal, FPaMOTHO U 10 CYIIECTBY U3JIaract
ero. He nmomyckaer cylecTBEHHBIX
HETOYHOCTEH IIPU OTBETAX HA BOIIPOCHI,
IMPaBUJIbHO NPUMCHACT TCOPCTHICCKUC
HOJIOXKEHUS IIPU PELICHNUH MPAKTHUECKUX
3a/1a4, BJIaJIcET HaBbIKaMU U IpUEMaMH UX
BBITIOJTHEHMUS.

bazosriit

VYnosuer
BOPHUTEI

BHO

50-69%

OO0yuaromuiicst IEMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOI'0 MaTepuasia, HO HE YCBOWJI €r0
JIETaJIH, UCTIBITHIBAET 3aTPYIHEHUSI TIPU
peILIeHNH TPaKTHYECKUX 3a/1a4d. B oTBeTax Ha
MOCTABJICHHBIE BOIIPOCHI IOMYCKAET
HETOYHOCTH. JlaeT onpeneneHus noHsITHH,
HEHCKaXKarolue ux cMpici. Hapymaer
TOCIIEI0BATEIIbHOCTD U3JIOKECHUS
MPOrpaMMHOI0 Matepuasa.

He

chopmupoBana

Heynosn
€TBOPUTE

JIBHO

0-49%

OO0yuaromuiicst He 3HAET, HE BBHIMOTHSCT UITH
HETIPAaBUJILHO BBITIONHSET OOJIBITYIO YacTh
ydueOHoro Marepuana. Jlomyckaer omuoOku B
(hopMynHpOBKE ONpeAeNeHUH, HCKaKAIOIIUE
WX CMBICII, OE€CTIOPSIOUHO ¥ HEYBEPEHHO
n3naraet matepuain. OTBEeTH Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI OTCYTCTBYIOT. He
BBITIOJTHSIET 3aJaHUSI.
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JIUCT PACCMOTPEHHUN U OJIOBPEHUI

paboueii mporpaMMsbl JHCHUIIIMHBI
00/1.10 buosaorust
36.02.01 Berepunapus

1) PaccmoTpena u ogo0pena:

a) Ha 3acemanuu npeiMeTHO-LIUKJIOBOM METOAMYECKOU KOMUCCHH
npotokoi Ne 7 ot 19.05.2026 r.

[pencenarens MK St B TepemieHko

0) Ha 3acepanuu metonuueckoro coera nmpotokod Ne 5 ot 16.06.2026 r.

[Ipencenaresib METOAMYECKOTO COBETA ( %(, /  M.B. lBanwuukas

2) PaccmoTpena n 0100peHa BHEIIHUM JKCIIEPTOM

a) PykoBonurenr Hayuno-meronuueckoro otnena AHIIOO «Omckas akajgemusi SKOHOMHUKH U

npennpuHumarensctsay E.JI. MupoHnosa

N3MEHEHUA U JOINOJTHEHUA
K padouei mporpaMme M CUHUIIIMHBI
00/.10 buosorus
B coctaBe OOII 36.02.01 Berepunapus

BenomocTh n3mMeHeHuni

OrmeTka
00 yTBepk/I€HNUH/ COTJIacOBaHUU
Homep u ocHOBHOE .
Cpox, M3MEHEHUN!
coJiepKaHne
C KOTOPOT'O BBOJUTCS pyxoBoautess OOIT
W3MEHEHMsI U/Uin
U3MEHEeHHE WHUIHATOP WIn
JIOTIOJTHEHHSI
U3MEHEHUS npeacenarens [TIIMK/
MK
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