MWHNCTEPCTBO 06pa3oBaHns U Haykn Kypckoii 06nactu

O6nacTHoe GLAKeTHOE NPoeccroHanbHOe 06pa30BaTeNlbHOE YUPEXaeHe
«KyPCKWii 3N1eKTPOMEXaHNYECKUIT TEXHUKYM>»

PABOYAA NMPOIrPAMMA YUEBHOI O NPEOMETA
OO0Ir16.13 BOJ1I0I 1A

ANA cneynanbHOCTY
23.02.05 3kcnnyatauust TpPaHCNOPTHONO 3/1EKTPO060PYA0BAHNA U aBTOMATUKK
(no BMAam TpaHcropTa, 3a UCK/IOYEHEM BOLHOIO)

Mpodunb 06yyeHUs TEXHONOrNYECKNIA

YPpOBeHb M3yYeHus 6a30BbIi1

dopma 06yyeHus o4yHas
a e

AOKYMEHT NOANMCAH
3/IEKTPOHHOW NOAMNMCEKD

Ceptudukat: 1356333f6fd03e5651fd53e58066b46f
Bnapeneu: Cokonoe HOpwii AnekcaHapoemny
Jeictentenen: ¢ 19.06.2024 ao 12.09.2025

2025



Paboyas nporpamma paspabotaHa B COOTBETCTBUU C PefepasibHbIM FOCYAapCTBEHHbIM
obpa3oBaTte/ibHbIM CTaHLAPTOM CpefHero o6Lero 06pa3oBaHWs, YTBEPXEHHbIM MPUKA30M
MwuHucTepcTBa 06pa3oBaHMsi M Haykm P® ot 17.05.2012 r. Ne413, u PegepasibHbIM
rocyfapCTBeHHbIM 06pa30BaTe/IbHbIM CTaHAapPTOM CPeAHEro npoeccMoHanbHOro 06pasoBaHuUs
no cneunansHoctn 23.02.05 3kcnnyatauus TPaHCMOPTHOIO — 3/1EKTPOO60OPYLOBaHUA U
aBToMaTvky (Mo BMAaM TPAHCMOPTa, 3a MCKIHOYEHWEM BOLHOM0), YTBEPXKAEHHbLIM MPUKa3oMm
MwuHucTepcTBa NpocBeLleHns Poccuiickon ®epepaumm ot 18.03.2024 r. Ne 169.

Pa3paboTumk:
npenogasarte/b BbICLLEN
KBaIM(DMKALLMOHHOW KaTeropuu N.H. 3awenHa

Pabouasi nporpamma paccMoTpeHa u ofobpeHa Ha 3acegaHum (U)K npenogasatenei
MaTeMaTUYeCKMX U eCTECTBEHHOHAYUHbIX YUYeOHbIX MPeAMETOB 1 AUCUMMANH, MPOTOKON N £
oT«//y AY 20a2clT.

Mpepacepatens M(L)K [/ H.B. HukonaeHKo
Paboyas nporpamma paccMOTpeHa M 0fo6peHa Ha 3acefiaHMM MeTOAMYECKOro COBETa,
npoToKon Ne oT « » tAchocce- 20 A-S'T.
MpeacenaTens METOAUYECKOTO COBETA
TeXHUKyMa M.A. Ctugpeesa
CornacoBaHo:
3amecTuTeNlb AUpPeKTOopa A.B. Jlaxos
3aBefytoLWwnii OTaeNeHNEM A.C. KocopykoB
CrapLunii metogmcT / MeToamcT W.B. CaBuyk

Pabouyas nporpaMmma nepecMOTpeHa, 06CYX[eHa W PeKOMeHL0BaHa K MPUMEHEHUIO B
o6pa3oBaTefibHOM AeATENIbHOCTU Ha OCHOBaHMM Y4ebHOro nnaHa no cneymansHoctn 23.02.05
JKcnnyaTauua TPaHCNOPTHONO 3/1eKTPO060oPYA0BaHMS U aBTOMaTUKKM (MO BUAAaM TpaHCnopTa, 3a
NCKNIOYEHNEM BOAHOI0), OA0OPEHHOr0 NejarormyeckM COBeTOM TEXHUKYMa, MPOTOKoM Ne_
oT« __ » 20 1., Ha3acegaHum M(L)K, npotokonNe oT«_ » 20 T

Mpeaceparens M(L)K

(nognuce) (N.0.Pamunus)

Pabouas nporpamma MepecmMoTpeHa, 06CYy)XXAeHa M PeKOMeHJOBaHa K MPUMEHEHWUO B
06pa3oBaTenbHON AeATeNIbHOCT Ha OCHOBaHMKM Y4eGHOro nnaHa no cneymanbHoctn 23.02.05
JkcnnyaTtayms TpaHCMOPTHOMO 371EKTPO06OPYA0BaHMS U aBTOMAaTMKKM (MO BMAAM TpaHCMopTa, 3a
NCK/OYEHNEM BOAHOI0), 0A06PEHHOr0 NeaarormMyeckM COBETOM TEXHMKYMA, MPOTokon Ne
oT« __ » 20 r., Ha3acegaHum M(L)K, npotokon Ne_ oT«__ » 20 T

Mpepcenatens M(L)K

(nognuce) (N.0.vamnnus)



COLEP>XAHWE
1. OBLUAA  XAPAKTEPUCTUKA  PABOYEN NMPOIrPAMMBI

YUEBHOTI O TTPELMETA ..ottt 4
1.1. Mecto y4ebHOro npegmeTa B CTPYKTYpPE OCHOBHOW MPOeCcCMOHaIbHOM
06pa30BaATESILHOM MPOTPAMMDL.....evveveeiresieaseesseesseesseeseesseesseesseessesssesseesseessesssessens 4
1.2. Llenn 1 nnaHmpyemble pe3y/ibTaTbl 0CBOEHUS YHEOHOr0 NpegMeTa.............. 4

2. CTPYKTYPA N COAEP>XAHVE YUYEBHOIO MPEOMETA................. n
2.1. O6bem yyebHOro npegmeTa n BUAbl YHEOHON PABOTBI......ecvevvverererieaeeeinn n
2.2. TeMaTU4eCcKuin NiaH 1N CoAepXKaHme YHEOHOT0 MPEAMETA...ccvcvereerreerreenns 12

3. YCNOoBA PEAJTM3ALUNN TMTPOIPAMMbI YHEBEHOI O NMPEAMETA 28
3.1. MaTepmnanbHO-TEXHUUYECKOE OOECTIEUEHME. .......vvereeeiieeree e e cteesre e 28

3.2. IH(hopmaumoHHOe obecneyeHre peanmsaumn NPOrPaMMbl..........cccveeeeennen. 28

4. KOHTPOJ1Ib N OLEEHKA PE3YJ/IbTATOB OCBOEHVA YYEBHOI O
FIPELMET A e 30

5.  OUEHOYHbLIE MATEPUANIbI  ANA  TMPOMEXYTOUHOW
ATTECTAUNN MO YHEBHOMY TMPEOAMETY ..o, 38



1. ObBLWLAA XAPAKTEPUNCTUKA PABOYE MPOrPAMMBI
YUEBEHOIO NMPEAMETA

1.1. Mecto y4yebHOro npegMeTa B  CTPYKType  OCHOBHOM
npodeccMoHasIbHOM 06pa3oBaTe/IbHOM NPOrpamMmmbl

YuebHbln  npeaMeT  «buonorus»  ABNSETCS  00513aTeNbHOM  YaCTbiO
006LLLe06pa3oBaTelbHOr0 LMKMNa OCHOBHOM MNpodeccnoHanbHo obpa3oBaTe/lbHOM
nporpammbl - MPOrpaMMbl MOArOTOBKWM CMELMaIMCTOB CPeAHEro 3BeHa Mo
cneumanbHocTn 23.02.05 3kcnnyaTtaumsa TPaHCNOPTHONO 3/1EKTPO06OPYA0BaHUS U
aBTOMaTMKM (N0 BMAAM TPaAHCNOPTa, 3a UCKIKOYEHNEM BOAHOIO).

1.2. Llenim 1 nnaHupyemble pe3ynbTaTbl 0CBOEHMS y4ebHOro npeameTta

1.2.1 Llenn ocBoeHUA y4ebHOro npegmeTa

CofiepkaHve nporpammbl y4ebHoOro npegmeTa «bronornsa» Hanpas/feHO Ha
[OCTUXKEHWE pe3yibTaToOB ero NU3y4eHns B COOTBETCTBUM € TpebosaHuamn ®IroC
COO c yyeTom npodpeccrmoHanbHom HanpasneHHocTn PrOC Crio

OCHOBHOI LENb0 M3ydeHUs ydebHOro npeameTta «buonorus» ABNAETCS:
oBfafieHVe  0Oy4arWMUMUCA  3HAHMSMU O  CTPYKTYPHO-(PYHKLMOHA/IbHOM
opraHu3aumMm >KMBbIX CUCTEM pa3HOro paHra W MpUOBPETEHME  YMEHWI
MCMOMb30BaTb 3TW 3HaAHWUA AN TPaAMOTHbLIX AEACTBUA B OTHOLUEHWM OOBLEKTOB
YKMBOW NPUPO/bI N PELLIEHNS Pa3INYHBIX XXN3HEHHbIX NPO6eM.



1.2.2 MnaHnpyemble pe3y/ibTaTbl 0CBOEHNSI Y4eOHOIro NpeameTa
Oco60e 3HauYeHNe yYebHbI NpeaMeT MeeT NPU GOPMMUPOBAHMN 1 Pa3BUTIM OBLLMX U MPODECCUOHANBHBIX KOMMETEHLIWA,

a TaKXKe COOTBETCTBYHLUMX UM pe3ynibTaTam 06y4veHusi cornacHo @roC COO.
MnaHnpyemble pe3ynbTaTbl 06y4YeHUSA

KomneteHuyun (OK, MK)

OK 01. Bbibupatb cnocobbl
peLleHmns 3agau
npogeccroHanbHoOM
[eATeNIbHOCTN NPUMEHNTENTbHO K
pasNyHbIM KOHTEKCTaM

Obuwue
JIP23 - roTOBHOCTb K TpyAy, OCO3HaHWe LEHHOCTU
MacTepcTBa, TPYAONHO0OVE,;
JIP24 - TOTOBHOCTb K aKTMBHOM [OeATEeNIbHOCTK
TEXHOMOMMYECKOM W COLMaTIbHOM  HanpaB/IEHHOCTHU,

CMOCOOHOCTb  MHWUMMPOBATb,  MaHMpOBaTb U
CaMOCTOATE/IbHO BbIMNO/HATL TaKYH AeATe/IbHOCTb;
P25 - wuHTepec K  pasiMyHbIM  ciepam
NPoheccMoHaIbHOM AeATeNbHOCTH,

MP1 -  camocToATe/fIbHO  (pOpMynMpoBaTb U
aKTyaimsuposatb  npobneMmy, paccmarpuBaTtb — ee
BCECTOPOHHE;

MP2 - ycTaHaBnuBaTb CYLLECTBEHHbIA MNPU3HaK Wn

OCHOBaHVSA [O/19  CpaBHEHWs,  Knaccupukaumm u
0000LLEeHNS;
MP3 - onpefenatb Lenn [eaTenbHOCTW, 3afdasaTtb

napameTpbl N KPUTEPUN NX LOCTUXKEHUS;
MP4 - BbIIBNATb 3aKOHOMEPHOCTM W MPOTUBOPEYMS B
paccMaTpuBaeMbIX ABNEHUSAX;
MP5 - BHOCUTb KOPPEKTUBLI
OLleHMBaTb  COOTBETCTBME  pe3ynbTaToOB
OLeHMBaTb PUCKM NOCNEACTBUIA AeATENbHOCTH;
MP6 - pasBuMBaTb KpeaTMBHOE MbILl/IeHNe Mpu
PeLLeHN XMN3HEHHBIX NPo6ieM

MP7 - BnageTb HaBblkaMun Yy4ebHO-MCCnea0BaTeIbCKOW
N MPOEKTHOW [AeATeNbHOCTM, HaBblKaMW paspeLleHuns

B [JeATeNbHOCTb,
Liensm,

OucunnnanHapHble
MP61 - 3HaTb O MecTe M ponu 6GuonornuM B CUCTEMe
Hay4YHOro 3HaHus;  (DYHKUMOHAIbHON rpaMOTHOCTM
YesI0BeKa A/151 PEeLLEHUS XXU3HEHHbIX NPo6/ieM;
MPe62 - YMETb packpbiBaTb cofepxXaHue
OCHOBOMONaratoWmx  OGMONOTMYECKUX  TEPMUHOB U
MOHSATUI: XXMN3Hb, KNETKA, TKaHb, OpraH, OpraHu3m, Bug,
nonynauus,  sKocuctema,  6uoueHo3,  Buocdepa;
meTabonmam  (0OMeH  BewecTB U MNpeBpaLleHune
3Heprun), romeoctas (camoperynaums), OUOCUHTE3
Oenka, CTPYKTYpHas OpraHuM3auus >KMBbIX CUCTEM,
[IUCKPETHOCTb, CaMoperynaumsa, caMoBOCNpou3BeaeHue
(penpopykumsa),  HacnefCTBEHHOCTb,  U3MEHYMBOCTb,
3Hepro3aBMCMMOCTb, POCT W pasBUTME, YPOBHEBas
opraHusauus;
MP63 - YMETb packpbIBaTb cofeprkaHume
OCHOBOIMONaratoLLmx 61UON0rMYeCKUX TEOPUIA U TUNOTe3:
KNETOYHOW, XPOMOCOMHO, MYTaLNOHHOMN,
3BOJTOLMOHHOM, NPOUCXOXKAEHNS XXN3HU U Ye/TIOBEKA,;
MP64 - yMmeTb packpbiBaTb OCHOBOMO/AratoLme
ononornyeckne 3akoHbl M 3akoHomepHocTn (I
MeHgens, T. MopraHa, H.. Basunosa, 3. 'ekkens, &.
Mtionnepa, K. Bapa), rpaHuubl X NPUMEHUMOCTN K
YXUBbIM CUCTEMAM,;
MP65 - nNpPUMEHATL OCHOBHbIE MeTOAbl Hay4YHOro
No3HaHWUs, UCNOJ/b3yeMble B GMONOrMK: HabnLeHNS 1



npo6nem;

MP12 - BbIABNATL NPUYUHHO-CNEACTBEHHbLIE CBA3M U
aKTyanmsamposaTb 3afady, BblABUraTb TUNOTE3Y e€e
PEeLLEHMs, HAaXoAUTb aprymeHTbl AN A0OKa3aTeNbCTBa
CBOMX YTBEPXKAEHWUN, 3aaBaTb NapaMeTpbl U KpUTEPUA

peLleHus;
MP13 - aHanu3npoBaTb NOMYYEHHbIE B XO4e PeLleHus
3aa4un  pesynbTatbl, KPUTUYECKM OLEHMBATb WX

[lOCTOBEPHOCTb, MPOrHO3MpoBaTb M3MEHEHWE B HOBbIX
YC/IOBUSX;

MP17 - ymeTb NepeHoOCUTb 3HaHWA B NO3HaBATE/bHYIO
1 NPaKTUYeCKYH 061aCTU XU3HeAeATeNbHOCTH;

MP18 - ymeTb WHTerpmpoBatb 3HaHUA W3 pPasHbIX
npeaMeTHbIX 061acTel;

MP19 - BbigBUratb HOBble  UJew,
OpUTMHa/IbHbIE MOAXO0AbI N PeLLeHNs;
MP20 - ctaBuTb Mpo6/ieMbl 1 3afaum, LOMycKaroLyme
aNIbTEPHATMBHbIE PELLEeHNS;

npeanaratb

MPOLIECCOB U SAB/EHWIA;
610N0rMYecKoro

ONUCaHNsA XXMBbIX CUCTEM,
opraHusayuM 1 MNpoBeAEHNS
9KCMEPUMEHTA,  BbIABWKEHWUS TUNOTE3,  BbISIBNEHUS
3aBMCMMOCTM  MeXay MWCCneayembiMn  BeMYMHaMK,
06bACHEHUA MOJTyYeHHbIX pe3ynbTaToB "
(hopMynMpoBaHUA  BbIBOZOB  C  UCMO/b30BAHNEM
HayU4HbIX MOHATUIA, TEOPUIA N 3aKOHOB;

MP66 - yMeTb BbIAENATb CYLLECTBEHHbIE MPU3HAKK
BUPYCOB, KNEeToK  MPOKapuMoT U 3yKapuoT;
OAHOK/METOYHbIX W  MHOFOK/MNETOYHbIX  OpraHu13MoB,
BMAOB, OWMOreoLEHO30B W 3KOCUCTEM; OCOBGEHHOCTU
npoLeccoB 06MeHa BELLECTB ¥ MpeBpaLleHns 3Heprum B
KNeTke, (hOTOCMHTESA, NNacTUYecKoro 7
3HepreTMYeckoro 0o6MeHa, XemMOCWMHTEe3a, MUTO3a,
Mein03a, ONIoAOTBOPEHNS, Pa3BUTUS U PasMHOXEHUS,
NHANBUAYaIbHOTO Pa3BUTUA OpraHu3Ma (OHTOreHesa),
6opbObl 3a CyLIECTBOBaHWE, €CTECTBEHHOro 0T6Opa,
BWI000pa3oBaHns, NPUCMOCOBNEHHOCTN OPraHnM3MoB K
cpefie 06WUTaHWSA, BMAHWS KOMMOHEHTOB 3KOCUCTEM,
AHTPOMOreHHbIX W3MEHEHWI B 3KOCMUCTEMAaX CBOEM

MECTHOCTW, KpYyroBopoTa BeLlecTs W MpeBpaLleHme
3Heprum B 6rocgepe;
MP68 - yMeTb pewartb 6GMONOrMYecKMe 3adaudu,

COCTaBMIATb TEHOTUMUYECKME CXEMbl CKpeLuMBaHua Ans
pasHbIX TUMOB Hac/ef0BaHWA NPU3HAKOB Yy OpraHn3MoB,
COCTaB/ATb CXEMbl MepeHoca BELeCTB WM 3HEPrun B
akocucTemax (Lenu nUTaHus, NuLeBble CETH);



OK 02. /cnonb3oBaTb
COBpPEMEHHbIe CpefCcTBa NOUCKa,
aHasiM3a n uHTepnpeTawmm
NH(opmaunn,
NH(OPMaLMOHHbIE TEXHOOT U
[N BbINOMHEHMA 3aad
NpoMeccUoHanbLHoW
[lesiTeIbHOCTH

P32 - chopMMPOBaHHOCTb  MMPOBO33PEHUS,
COOTBETCTBYHOLLIErO COBPEMEHHOMY YPOBHIO PasBUTMA
HayKMm M 06LeCTBEHHOW MPaKTUKW, OCHOBaHHOrO Ha
auanore  KynbTyp, CMNOCOOGCTBYIOLLErO  OCO3HaHWIO
CBOEro MecTa B MNONKY/IbTYPHOM MUpE;

JIP33 - COBepLUEHCTBOBaHME  A3bIKOBOA U
ymTaTeNbCKom Ky/NbTYypbl Kak cpeacTsa
B3aMMOLENCTBUA MEXAY HOABMU 1 NO3HAHUA MUPa,;
JIP34 - 0CO3HaHWMEe LEHHOCTU Hay4YHON AeATeNbHOCTH,

FOTOBHOCTb OCYLLECTBNATb MPOEKTHYHO "
CCNefoBaTeNbCKYO AeATENbHOCTb UHAMBUAYAbHO W
B rpynne;

MP21 - BnafileTb HaBblKamy MOMyYeHUs WHHOpPMaLLMK
M3 UCTOYHUKOB pasHbIX TWUMOB, CaMOCTOATE/IbHO
OCYLLUECTBNATL MOWUCK, aHanns3, cuctematusaumio Wu
NHTepnpeTaynio  MHGopMauumn pasinyHbiX BUAOB U
(hopM npeacTaBneHus;

MP22 - co3gaBaTb TeKCTbl B pa3/IMyHbIX hopmaTtax c
YYETOM  HasHayeHuUs  UHGoOpMauMM U LeNeBoin
ayautopun, BbIOMpas ONTUMabHYO (hopmy
npeAcTaBeHns 1 BU3yanusauumu,

MP23 - oueHvBaTb [OCTOBEPHOCTb, JIETMTUMHOCTb
WH(opMauun, ee  COOTBETCTBME  MPaBOBbIM U
MOpP&/IbHO-3TUYECKM HOpPMaM,;

MP24 - ncnonb3oBaTb CpeacTBa MH(OPMALUOHHBIX U
KOMMYHUKAUMOHHbIX ~ TEXHOMOTUA B PeLUeHUM
KOTHUTUBHBIX, KOMMYHMWKaTUBHbIX n
opraH13aLMoHHbIX 3afa4y ¢ cobnoaeHmem TpeboBaHMi
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MP69 - ymeTb KPUTMYECKN OLIEHMBATb WHHOPMALUIO
6MoN0rnyecKoro cofiepaHus, BK/IOHAIOLLYHO
NceBAOHaYYHble 3HaHWUA U3 Pas3/INYHbIX WUCTOYHMKOB
(cpeacTBa MacCOBO NHopMaLmm, Hay4Ho-
nonynspHble maTepuasbl); NHTEePNPeTMPOBaThb
3TUYECKMEe acneKTbl COBPEMEHHbIX WCCNeAoBaHW B
ononorumn, MeguuuHe, 6UOTEXHOMOMNK; paccMaTpuBaTh
rnobasnbHble 3KOMOrM4yeckmne npo6sembl
COBPEMEHHOCTU, (POPMMPOBATL MO OTHOLLEHUIO K HUM
COOCTBEHHYIO NO3NLMNIO;

MP610 - yMeTb co3aBaTb COOCTBEHHbIE MUCbMEHHbIE U
YCTHble  COOOLLUEHNA Ha OCHOBE  OGMOMOrMYECKONn
NHOPMaLMN M3 HECKO/IbKMX WMCTOYHUKOB, FPamoTHO
MCMONb30BaTb MOHATUIHBIN annapaT 6uonoruu.



OK 04. 3ththeKT1BHO
B3aMMO/ENCTBOBATb 1 paboTaThb B
KONNEKTMBE 1 KOMaHze

3PrOHOMUKM,  TEXHUKM  6e30MacHOCTU,  FUTMEHBI,
pecypcocoepeXeHuns, npaBoBbIX WM 3TUYECKUX HOPM,
HOPM MHHOPMaLMOHHON 6e30MNacHOCTY;

MP25 - BnafileTb HaBblIKaMW PACNO3HaBaHUA U 3aLUUTHI

NH(opMaLmn, NH(OPMaLMOHHOWA 6e3onacHoOCTU
JIMYHOCTH
JIP24 - TOTOBHOCTb K aKTUBHOW [eSTENIbHOCTU

TEXHOMOTMYECKOW W COUMaIbHOM  Harnpas/ieHHOCTH,
CMOCOOHOCTb  MHULMWPOBATb,  NJaHWpPoOBaTb W
CaMOCTOSATE/IbHO BbIMOMHATL TaKyH AeATeNbHOCTb;
JIP26 - roTOBHOCTb M CMNOCOBHOCTb K 06pa3oBaHuIO U
caM000pa30BaHMIO Ha MPOTSXEHUN BCEIN YKU3ZHU;

MP7 - BnafieTb HaBblkaMK y4ebHO-1CCNe[0BaTeNbCKOM
N MPOEKTHOW [esATeNbHOCTU, HaBblKaMU pa3peLleHus
npo6nem;

MP31 - noHuMmaTb WM MCMOMbL30BaTh MpPenmyLLecTBa
KOMaHAHOW 1 MHAMBUAYabHOW paboThl;

MP32 - BblOMpaTb TEMAaTUKY M METO/bl COBMECTHbIX
[JEeACTBUA € yyeTOM  OOWMX  WHTEepecoB, U
BO3MOXXHOCTEIN KaXKA0ro YsieHa KONIeKTUBa,;

MP33 - npvHUMaTb LEN COBMECTHOW [esTeNbHOCTH,
OpraHu30BbIBaTb U KOOPAMHUPOBATL AENCTBMA MO ee
LOCTUDKEHWIO: COCTaB/ATb nnaH [evicTBIN,
pacnpefenitb poiM C YY4eTOM MHEHWUIA Y4aCTHUKOB
06cyXaaTb pe3ynbTaTbl COBMECTHOI paboThl;

MP37 - ocywecTBnaTb MO3UTMBHOE CTpaTerunyeckoe
NnoBefleHWe B Pas/INYHbIX CUTyauusax, MpoABNATb
TBOPYECTBO 1 BOOOPaXKeHMe, BbITb MHULMATUBHBIM
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MP65 - nNpUMeHATb OCHOBHble MeTOAbl Hay4HOro
MO3HaHWSA, MUCMO/b3yeMble B OMOMOrMN: HabNIOAEHNS U
OMUCaHWst HKMBbLIX CUCTEM, MPOLECCOB W  SABMEHWUN,;
opraHusauum 1M MpOBeAeHns  BUONOrMYecKoro
9KCMEPUMEHTa, BbIABMXEHUA TUMNOTe3, BbIABNEHMUA
3aBUCUMOCTM  Mexay WCCNefyeMbiMM  BEUYUHAMN,
06BbACHEHMS MoyYeHHbIX pe3ynbTaToB 7
(hopMynMpoBaHMS  BbIBOAOB  C  UCMO/b30BaHWEM
Hay4HbIX MOHATWIA, TEOPUIA N 3aKOHOB;



OK 07. CopeicTBoBaTh
COXPaHEeHMIO OKpYXKatoLLel
cpeapbl, pecypcocbepexxeHnto,
MPUMEHSTb 3HaHUS 06 M3MEHEHWN
KnMMmara, NpUHLUMMbI
6epeXxIMBoro NpPoM3BOACTBa,
3(heKTUBHO feiicTBOBATL B
ype3BblYaHbIX CUTYaLMAX

MP35 - npuvHMMaTb MOTMBBI W apryMeHTbl APYrux
NHOJeN Npy aHan3e pe3ybTaToB AesATeIbHOCTH;

MP56 - npu3HaBaTb CBOe MpaBO M MpaBo ApYyrux
NHOAEN Ha OLINGKM

NP27 - chopMMpPOBaHHOCTb 3KOMOMMYECKON KY/bTYpb,
NMOHMMaHWe  BANAHWA  COLMASIbHO-3KOHOMUYECKNX
MPOLLECCOB Ha COCTOSIHWME MPUPOLHON M CcoumaIbHOWM
cpefbl, 0CO3HaHwue rnobansHOro XapakTepa
3KOMOr1yecKmx npobnem;

JIP28 - nnaHMpoBaHWe M OCYLLECTBNEHNE AEWCTBMIA B
OKpyXaloLlel cpede Ha OCHOBe 3HaHUSA  Lenein
YCTONYMBOrO Pa3BUTUSA Ye/IOBEYECTBA;

JIP29 - aKTMBHOE HenpusiTue AENCTBWIA, MPUHOCALLMX
Bpef OKpYXXatoLelt cpefe;

JIP30 - ymMeHMe nporHo3npoBaTb HebnaronpusTHbIE
3KOMOrn4Yeckne  MNOCNEACTBMA  MPeAnpUHUMAEMbIX
[ecTBUIA, NpefoTBpawaTtb ux;

JIP31 -  pacwmpeHve  onbiTa
3KO/NIOrMYeCKOo HanpaBNeHHOCTH,
MP5 - BHOCUTb KOPPEKTUBbI
OLEeHMBaTL  COOTBETCTBME  Pe3y/bTaToB
OLeHMBaTb PUCKM NOCNEACTBUI AeSATeNbHOCTH;
MP7 - BnageTb HaBblkaMKn Y4ebHO-1CCNef0BaTENbCKOM
N NPOEKTHOW AeATeNIbHOCTU, HaBblKaMy pa3peLueHus
npobnewm;

MP48 - ymeTb OuUeHVMBaTb PUCKW U CBOEBPEMEHHO
NMPUHUMATL PELUEHUS MO UX CHUXKEHUIO

[esTeNbHOCTY

B [eATENIbHOCTb,
Lensm,

MP67 - ymMeTb MNPUMEHATb MONYYEHHble 3HaHUA ANnA
06BSACHEHMSI BMONOrMYECKMX NPOLLECCOB W ABNEHWIA, ANs
MPUHATMA NPaKTUYECKUX pPeLleHnin B MOBCEAHEBHOM
XW3HU C Uenblo obecneyveHnss 6e30MacHOCTU CBOEro
300pOBbS M 3[0POBbA  OKPYXAKOLWMX  NIHO4eN,
COOMIOAEHNS  340POBOr0  06pasa  XKWU3HW,  HOPM
rpamMoTHOrO MOBEAEHUS B OKPYXXatoLlen MpUpOoAHOWA
cpede; MOHUMaHWe Heob6XOAMMOCTU  MCNONb30BaHUA
[NOCTUXKEHWIA COBPEMEHHO B6MONOrM N BUOTEXHONOI NI
A1 paUMoHaIbHOro NPUPOLOMNO/b30BaHWS;



MK 4.2. TnaHnpoBaTb K
OpraH130BbIBaTb MEPONPUATIA
Mo COBMOLEHNIO HOPM
6e30nacHbIX YCMI0BWIA TpyLa.

NIP28 - nnaHMpoBaHWe W OCYLLECTBNEHWE AEWCTBUIA B
OKpY)Xatolei cpefe Ha OCHOBE 3HaHWUA  Lenein
YCTONYMBOr0O Pa3BUTUSA YEe/IOBEYECTBa;

P29 - aKkTMBHOE HenpuATUe AeWCTBMIA, NPUHOCALLMX
BPeL OKPY>KaroLLein cpefe;

JIP30 - ymeHWe npoOrHo3vMpoBaTb HebMaronpuAaTHbIE

3KONOrnyeckne  MocnefcTsna  npefnpuHMMaembixX
[eNCTBUIA, NpefoTBpaWaTh MX;
NIP31 -  pacwuvpeHve  onbiTa  [AeATe/IbHOCTU

3KO/IOrMYECKOM Harnpas/ieHHOCTH;
MP48 - ymeTb OUEHMBAaTb PUCKN W CBOEBPEMEHHO
NMPUHUMATb PeLLeHNs MO UX CHUXEHWIO;

MP1 - CaMOCTOSITE/IbHO  (POPMY/IMpOBaTb MU
aKTyanusuposaTb  Mpobnemy, paccmaTpuBatb  ee
BCECTOPOHHE;

MP6 - pa3BuBaTb KpeaTVBHOE MbILLEHNe Mpu

PELLUEHNN YXM3HEHHbIX NPo6/em;

MP16 - ocCywecTBNATb LeNeHanpaBieHHbI MOWUCK
nepeHoca CpeacTtB W CNocoboB  AencTems B
npogeccroHanbHYo cpeay;

MP17 - ymMeTb NepeHoCUTb 3HaHWA B MO3HABATE/IbHYHO
N NPaKTUYECKYIO 0611aCTU XXU3HEAEATEIbHOCTMY;

MP48 - ymeTb OLEHMBAaTbL PUCKM K CBOEBPEMEHHO
NMPUHUMATb PeLLEHNs MO UX CHUXEHUIO
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MP69 - yMeTb KPUTUYECKM OLEHMBaTb MH(OpPMaLUIO
B1ON0rMYecKoro COAepXKaHms, BK/1HOYAOLLLYHO
nceBAoHayyHble 3HaHWA U3 Pas3/iMYHbIX MCTOYHUKOB
(cpenctea MaccOBOM NH(opMaLmK, Hay4Ho-
nonynspHble marepuasbl); NHTEPNpPeTMpoBaThb
3TUYECKME acMeKTbl COBPEMEHHbIX WCCMef0BaHNA B
ouonornu, MeauumHe, GUOTEXHONOMNK; paccMaTpuBaTb
rnobanbHble 3KONOrnyeckue npo6nembl
COBPEMEHHOCTH, (POPMMPOBATL MO OTHOLLEHUO K HUM
COOCTBEHHYHO MO3ULINIO;



2. CTPYKTYPA N COOEP>XAHUVE YUEBHOI O NMPEAMETA

2.1. O6beM yyebHOro npegmeta 1 BUAbl y4ebHON paboThl

Bug yuyebHon paboThl O6bem B Yacax
O6bem 06pa3oBaTeNbHO NporpamMbl y4e6HOro npegmeTa 82
Obna3aTenbHasa aygunTopHasa Harpyska: 82
TEOPETUYECKIME 3aHATUA, 60
B T.4. B (DOPME MPaKTUYECKON NOArOTOBKM —
NPaKTUYECKME 3aHATUA, 22
B T.4. B (DOpMe NPaKTUYeCKON NoAroTOBKM 8

nabopaTopHble 3aHATUS,

B T.4. B (DOPMeE NPaKTUYECKOI NOAroTOBKM
CamocToaTeNbHasd pa60Ta,

B T.4. B ()OpMe MPaKTUYECKON NoAroToBKM

MHavBUAYyanbHbIW NPOEKT —

MpomexyToyHas aTTecTaymsa:
-ondpepeHUMPOBaHHbIN 3a4eT 2



2.2. TemaTM4eCKUI NNaH 1 Cofep)KaHme y4ebHOro npeamera

HanmeHoBaHue
pas3fenos v Tem

CopgepxaHue ydyebHoro matepmana n gopmbl opraHnsayunm
LeATenbHOCTU obyyarowmnxes

Paspgen 1. buonorma Kak Hayka. JKMBble CUCTEMbI U UX OpraHu3auus

Tema 1.1.
Bronorus
B CUCTEME HayK.
O6Lwas
XapakTepucTmkKa
YKU3HU

TeopeTuyeckoe 3aHsaTue. buonorma Kak Hayka. O6LU,aF|
XapaKTepuCTMKa XKU3HW

Buonorns - Hayka 0 >XuBoW npupoge. Cssisn 6uonormm c
O6LLECTBEHHLIMW, TEXHUYECKAMU U APYTUMWU eCTeCTBEHHbIMU
Haykamu, unocodmen, penurven, 3STUKOW, 3CTETUKON W
npasoMm. Ponb 6uonormnm B (HOPMMPOBAHMM  COBPEMEHHON
Hay4HOW KapTuHbI Mupa. CrcTema B1MOoNornyYecKmx Hayk.
MeToAbl  MO3HaHMA  >KMBOM  npupofbl  (HabnwogeHwe,
3KCMEPUMEHT,  OMucaHuWe,  W3MepPeHue,  Knaccuukaums,
MOZENMPOBaHNe, CTaTucTuYeckas 06paboTka AaHHbIX).

XuBble cuctembl (6MOCUCTEMbI) Kak MpeaMmeT  U3yyeHUs
ounonormn. OTMUME XKMBBIX CUCTEM OT HeOpPraHM4ecKomn
npupogbl. CBONCTBa GMOCUCTEM M UX pasHOObpasme.

YPpOoBHU opraHusaumu ornocucTem: MONEKYNSPHO-
reHeTUYECKWNA, KNETOYHBbIA, OpraHU3MeHHbIN, NONynsALUUOHHO-
BWOBON,  3KOCUCTEMHbIA  (BMO -  TeOLEHOTUYECKUIA),

GrochepHbIi
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O6beM
B yacax

B Tom uucne
npakTu
yeckas

noAroToBKa

Koabl 06WMX KOMNETEHU WA ©
NINYHOCTHbIX, MeTanpegMeTHbIX,
npeagMeTHbIX pe3yNbTaToB,
hopMUPOBAHMIO KOTOPbIX
Cnocob6CTBYeT 3/1IEMEHT
nporpammbl
5

OK 02

NnP32, J1P33, JIP34

MP21, MP22, MP23, MP24,
MP25;

P69, rNMP610



Pasgen 2 XMMN4YecKunin cocTaB U CTPOeHNe KETKMU

Tema 2.1.
XUMUYECKNIA
COCTaB K/ETKM.
Bopa
N MUHEPa/IbHble
BellecTBa

Tema 2.2.
Bruonornyeckun
BaXXHble
XUMUYeECKme
coefHEHWA

TeopeTnueckoe 3aHaTMe. XUMUYECKWUIA COCTaB  KIETKW.
XVMUYECKMe 3MEMEHTbI: MaKpPO3/MEMEHTbI, MUKPO3/IEMEHTbI.
Boga ¥ MuHepanbHble BewecTBa. @PYHKUMM BOAbl U
MUHepasbHbIX ~ BeWwecTB B KJIETKe. MopnepxaHue
OCMOTMYEeCKOro  GanaHca  (hopMbl  XM3HW  (BMPYCHI,
6akTepuodarm)

TeopeTuueckoe 3aHaTme. OpraHMYecKmne BeLLLeCTBa KNIETKN

Benkn. CoctaB W CTpoeHMe 6efnKoB. AMWUHOKMUCIOTbI -
MOHOMepbl  6enKoB. He3ameHMMble M 3aMeHUMble
aMUHOKMNC/IOTHI. AMWHOKNCNOTHBIN COCTaB. YpoBHU
CTPYKTYpbl 6€/KOBOi  MOJeKy/bl  (NepBUYHasA, BTOPUYHaA,
TPeTUYHasA 1 YeTBEPTUYHAA CTPYKTYpa). XMMUYECKNe CBOMCTBA
6enkoB. buonornyeckne QYHKUMM 6enkoB. PepMeHTbl -
ouonornyeckne  Kataimsatopbl.  CTpoeHWe  (bepMeHTa:
aKTVBHbIV LEHTP, cybcTpaTHas cneuuguyHocTb. KogepmeHTbl.
ButamuHbl.  OTanumsa  (PepMEHTOB  OT  HEOpPraHM4eckux

KaTa/In3aToOpoB.
Yrneeofpi: MOHocaxapuibl  (FMOKo3a,  pu6osa K
[e30KcMpn603a),  aucaxapuabl  (caxaposa,  NakTo3a) U
rnonmcaxapuabl (kpaxmarn, NKOTEH, LLeNono3a).
Buonoruueckue (yHKLMM YrNeBOA0B. Jvinuapi:

TpuUrauuepuael, gochonunugpl, crepovbl. mapodunbHO-
rmapogobHble cBoCTBa. bBuonormyeckne yHKUUM NUNULOB.
CpaBHeHVe yrneBofoB, 6eNKOB M NUNWUAOB KakK UCTOYHMKOB
aHeprun. HyknenHosble kncnotel: AHK n PHK. Hykneotuapl -
MOHOMepbl HYKNeUHOBbIX KMCioT. CTpoeHve 1 yHkumn AHK.
CtpoeHue u gyHKumn PHK. AT®: cTpoeHve 1 (yHKLMK
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OK 01; OK 02; OK 04

NP23, NNP24, NP25; NP26;

NnP32, NP33, N1IP34

MP1; MP2; MP3; MP4; MP5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; MNP62; NMP63; MNMP65; MNP66.

OK 01; OK 02; OK 04

NnP23, NP24, NP25; NP26;

NP32, IP33, /1P34

MP1; MP2; MP3; MP4; MPS5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; MP62; NP63; MNP65; NP66.



Tema 2.3.
CTpyKTypHO-
(hYHKUMOHabHasA
opraHusaums
K/IEeTOK

TeopeTuueckoe 3aHaTue. Knerka

LinTonorus - Hayka o Knetke. KneTouHas Teopus - npumep
B3aUMOLENCTBMS Maed M (PaKToB B HAYYHOM MO3HAHUMW.
MeTofbl N3YyYeHUs KNETKN.

Knetka Kak ULenocTHas >mBas cuctema. O6wpe npusHaku
KNeTOK: 3aMKHYyTas Hapy>Has MembpaHa, monekysbl JHK kak
reHeTUYeCKuiA annapar, CUCTeMa CUHTe3a be/ka.

Tunbl  KMNETOK:  3yKapuoTMYeckass W MPOKapuOTUYECKas.
OC06eHHOCTM  CTPOEHMA  MPOKapUOTUYECKOM KNETKW.
KnetouHasa cTeHka 6akTepuit. CTpOEHME 3YKapuOTUYECKOM
KNneTkn. OCHOBHble OTAMYMS  PaCTUTE/IbHOW, >KMBOTHON U
FPMOHOW  KNeTKW. [MOBEPXHOCTHbIE  CTPYKTYpbl  K/IETOK-
K/IeTOYHas CTEHKa, INIMKOKa/INKC, nX (hyHKUMWN.
Mna3matuyeckas MembpaHa, ee CBOMCTBA U (hYHKLMW.
LinTonnasma v ee opraHongpl. OfHOMeM6paHHble opraHounzpl
KNeTKK: 3r1C, annapart "onbapxn, JIN30COMBbI.
[MoflyaBTOHOMHbIE ~ OpraHougbl  K/IETKU:  MUTOXOHAPUW,
nnactugbl. NpoucxoXaeHne MUTOXOHAPUIA U nnactug. Bugbl
nnactng. HemembpaHHble OpraHouAbl KIEeTKU: pPUBOCOMb,
KNETOUHbIV LEHTP, LEHTPUOMN, PECHUYKM, KTYTUKN. PYHKUUM
OpraHonzoB KNeTkn. BKIOYeHus.

AAPO - PerynaTopHbIin UEHTP KNeTkn. CTpoeHre saapa: saepHas
060/104Ka, Kapuornnasma, XpoMaTuH, AAPbLILLKO. XPOMOCOMbI.
TpaHCnopT BeLLECTB B K/ETKe

MpakTuuyeckoe 3aHATMe Nel CpaBHEHWE CTPOEHWUA KeToK
pacTeHWiA, FPUO0B N XUBOTHbIX
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OK 01; OK 02; OK 04

NP23, IP24, NP25; NP26;

NP32, IP33, N1P34

MP1; MP2; MP3; MP4; MP5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; MP62; NP63; MNMP65; NP66.

OK 02; OK 04

NP32, NP33, /1P34

MP1; MP2; MP3; MP4; MP5;
MP6; MP12, MNP61; MNP62; NP63;
MP65; MNP66.



Pasgen 3. XKn3HeaeAaTe/IbHOCTb K/IETKU

Tema 3.1.
OO6MeH BeLLEeCTB 1
npespaLeHue
3Heprun B KeTKe

Tema 3.2.
BruocuHTes 6enka

TeopeTuyeckoe 3aHATME. O6GMeH BeLEeCTB W MpeBpalleHue
3HepPrun B KneTke

ObmeH  Bewlects, uaM  MeTabonmsm.  AccUmmUnAUmA
(nnactuyecknii 06MeH) M AUCCUMMUAAUMA  (SHEPTeTUYECKUIA
06MeH) - ABe CTOPOHbI eIMHOr0 rnpoLecca metabonmnama. Posnb
3aKOHOB COXpaHeHWs BeLecTBa W 3HepruvM B MOHUMaHWUU
meTabonmama. Tunbl OOMeHa BeLLeCTB: aBTOTPOMPHLIA ©
reTepoTpoHbIA. Ponib  )epMeHTOB B 0OMEHe BELLECTB U
npeBpaLleHn sHeprum B KreTke. DoTocuHTe3. CBeToBas U
TeMHOBas  (asbl  (POTOCUHTE3a. Peakuuyu  (HOTOCKHTe3a.
AhheKTMBHOCTb (POTOCMHTE3a. 3HayeHWe (OTOCUHTE3a [N
XM3HU Ha 3emne. BnuvsiHve ycnosuin cpefdbl Ha (POTOCUHTES U
CMocobbl MOBbILLEHNA €ero MPOAYKTUBHOCTA Y  KY/NbTYPHbIX
pacTeHuin. XemMOCKMHTe3. XeMOCUHTEe3Mpytowme 6HaKTepum.
3HayeHve XeMOCUHTE3a NS XU3HN Ha 3eme.

TeopeTnyeckoe 3aHATNE. DHEPreTUYECKNA OOMEH B KNETKE.
PaclienneHne BeLIeCTB, BblJe/IEHNE W aKKyMy/iMpOBaHue
SHeprMnm B  K/eTKe. JTanbl 3HEPreTMyeckoro obmeHa.
["nnkonuns. bpoxkeHue u ero Buabl. KncnopogHoe okucneHwue,
nnn KNIeTOYHOE [bIXaHue. OkucnuTensHoe
(hocthopmnunpoBsaHue. O(PPEKTUBHOCTL  3IHEPreTUYecKoro
obmeHa

TeopeTnyeckoe 3aHATUe. BrocnHTes beska

PeakumMn matpuvyHoOro cuHTesa. [eHeTuyeckas WUHQopmaums u
OHK. Peanusauumsi reHeTMYecKoW WHGopMaumMnm B KIETKE.
[eHeTMYeCKUA KOJ W €ero CBOWCTBA. TPaHCKPUMUMA -
MaTpuyHbliA cuHTe3 PHK. TpaHcnsuua - OuocuHTe3 6enka.
JTanbl  TpaHcnauuu.  KofaupoBaHue aMWHOKMCNOT.  Posb
prMbocom B BUOCKMHTE3E Genka
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OK 01; OK 02; OK 04

NP23, NP24, NP25; NP26/1P32,
NP33, N1P34

MP4; MP5; MP12; MP21, MP23
P62, MNP66, MNMP69, rNP610

OK 01; OK 02; OK 04

NP23, IP24, NP25; J1IP26/1P32,
NP33, N1P34

MP4; MP5; MP12; MP21, MP23
P62, MNP66, INMP69, MNP610

OK 01; OK 02; OK 04

NP23, NP24, NP25; NP26J1P32,
NP33, N1P34

MP4; MP5; MP12; MP21, MP23
MP62, MNMP66, MNMP69, NMP610



Tema 3.3.
Bupychl

MpakTuueckoe 3aHaTue No2 PelleHue 3aday no
MOMEKYNAPHON 61onormmn

TeopeTnueckoe 3aHsiTue. HeKNETOYHblE (OPMbI XKU3HU -
BUpYCbl. cTopus OTKpbITUA BupycoB (4. V. VBaHOBCKuMIA).
OCOGEHHOCT  CTPOEHWA U >KMU3HEHHONO LMKNa BUPYCOB.
BakTepuodgarn. Bofe3HN pacTeHWid, >XUBOTHLIX W YeslOBeKa,
BbI3blBaeMble BMpycamu. Bupyc vMMyHoZe(hmumuTa 4esioBeka
(BNY) - BO3OYyaMTENb cnnpa. MpoturnakTrKa
pacnpocTpaHeHUs BUPYCHbIX 3a60/1eBaHNiA

KoHTponbHasa paboTa Nel

Paspen 4. PasMHOXeHUe n mnHaonBuayasibHoOe pa3seuTme opraHnM3mMoB

Tema 4.1.
YKU3HEHHbIV LUUKN
KNeTKu

Tema 4.2.
®opmbl
pasMHOXeHUS
opraHn3mosB

TeopeTudeckoe saHaTne. MUTO3

KNeTouHbI LMK, NN XXMU3HEHHbIN UMKN KNeTKN. VIHTepdasa n
mMuTO3. lpouecchl, NpoTekatowme B HTepdase. Pennnkaums -
peakuma MatpuyHoro cuHtesa AHK. CTpoeHve XpOMOCOM.
XpPOMOCOMHbI ~ Habop -  Kapuotun.  AuMNAougHbId - 1
rannongHbIii XPOMOCOMHbIe Habopb!. XpomaTugpl.
LinTonornyeckne OCHOBbI PasMHOXEHUS U UHAUBULAYa/IbHOIO
pasBuTua opraHu3moB. [leneHuwe knetku - wmuTo3. Craguu
muTo3a. [lpouecchbl, MNPOUCXOAALLME Ha pasHbIX CTaguax
MuTO3a. Bronornyecknin cmbicn MuTo3a. porpammupyemas
rmbenb KNeTky - arnomnTos

TeopeTnueckoe 3aHsTue. POPMbl Pa3MHOXEHUA OpraH1U3MOB.
Melio3

Becrnionoe 1 N0M0BOE pasMHOXeHWe. Buabl  6ecrionoro
PasMHOXEHUA: [eNeHne HalBoe W MNOYKOBaHWe OAHO W
MHOTOK/IETOYHBbIX, CnopoobpasoBaHue, BereTaTvBHoe
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OK 01; OK 02

NP23, IP24, NP25; JIP26/1P32,
NP33, N1P34

MP4; MPS; MP12; MP21, MP23
MP62, MNMP63, NP64, NMP65, rNPe66,
OK 01; OK 02; OK 04

NP23, P24, NP25; J1P26;

NP32, NP33, N1P34

MP1; MP2; MP3; MP4; MP5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; MP62; NP63; MNP65; NP66.

OK 01; OK 02; OK 04

NP24, IP26, NP33, JIP34

MP7, MP21, MP22, MP23, MP24,
MP25;

P65, MP69, MNMP610

OK 01; OK 02; OK 04

nP24, NP26, NP33, /1P34

MP7, MP21, MP22, MP23, MP24,
MP25;

MP65, MP69, NP610



Tema 4.3.
VHamBuayansHoe
passuTuHe
opraHv3moB

pasMHOXeHMe. VICKYCCTBEHHOe KJ/IOHMPOBaHMe OpraHu13MoB,
ero 3HayeHve 419 Cenexkyuu.

MonoBoe pasMHOXeHWe, ero oTnymMa ot Gecnosoro. Meiios.
Crtagnum Melio3a. [poueccbl, NPOUCXOAsALLME HA CTaamsax
meio3a. [loBefieHMe XPOMOCOM B Melio3e. KpoccuHrosep.
Buonornyecknii cmbiCn M 3HaveHuWe Meliosa. FameToreHes -
npouecc 06pa3oBaHns NOMOBbIX KETOK Y XKUBOTHbIX. M010Bble
Xenesbl: CeMeHHUKM W ANYHMKKW. O6pa3oBaHVe U pasBuUTHe
MoMOBbIX K/ETOK - rameT (cnepmaro3onf, SAWUEKNeTka) -
crepmatoreHe3 M ooreHes.  OCOBEHHOCTM  CTPOEHWS

ANLEKNETOK 7 CrnepmMaTo301a0B. OnnofoTBOpeHMe.
lMapTeHoreHes

TeopeTnueckoe 3ausTue. VIHAMBUAYyalbHOE  pas3BUTUE
OpraHv3mMoB.

AMOproHasbHOe pasBuTne (smbpuioreHes). JTan.l

3MOPMOHANILHOTO  PasBUTUA Y MO3BOHOYHBLIX XXMBOTHbIX:
ApobneHne, racTpynaums, opraHoreHes. MocTambpuoHaibHOE
passutme. Tunbl MOCT3MOPUMOHANILHOTO PasBUTKA:  MPAMOE,
HenpamMoe (IMYMHOYHOR). BrmsaHMe cpefpl Ha passBuTue
OpraHv3mMoB; (haKTOpbl, CMOCOOHbIE BbI3bIBATL BPOXAEHHbIE
ypozctea. PocT v pa3BuTue pacTeHuid. OHTOreHe3 LIBETKOBOIO
pacTeHus: [BOMHOe OMNIOAOTBOPEHME, CTPOEHWE CEMEHMU,
CTafiMn pasBuTmnA

Pasgen 5. HacnegcTBeHHOCTb M U3MEHYMBOCTL OPraHM3mMoB

Tema 5.1.
3aKoHOMepHOCTU
HacnefoBaHus

TeopeTuueckoe saHATHe. 3AKOHOMEPHOCTY HacneaoBaHUs

MpeameT 1 3a4a4mn reHeTuKn. Ponb UUTONOrMn 1 3aM6pUONOTrm
B CTaHOBNEHUW TeHeTUKW. BKnag pocCUACKMX U 3apyOeXKHbIX
YUYEeHbIX B  pa3BUTME  TeHeTWKW. MeTofbl  reHeTUKM
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OK 01; OK 02, OK 04
NP32, NP33, JIP24

MP21, MP23, MP24, MP55,
MP56, MP57, P69, INMP65

OK 01; OK 02, OK 04
NP32, IP33, N1P24

MP21, MP23, MP24, MP55,
MP56, MP57, T1P69, P65



Tema 5.2.
CuenneHHoe
HacnefoBaHue
NMpU3HaKoB

(rM6bpnaoNOrnYeckKnii,  UMTOTEHETUYECKUA,  MOMEKYNSIPHO-

FeHETUYECKMIA). OCHOBHble reHeTuyeckKue MOHATUSA.
leHeTMYeCKad  CMMBOMMKA,  WUCMO/Mb3yemMass B CXemax
CKpeLLVBaHUIA.

3aKOHOMEpHOCTN HacnefoBaHWA MPU3HAKOB, YCTaHOB/IEHHbIE
. MeHgenem. MoHoOrnbpugHoe CcKpewBaHue.  3akoH
enHoobOpasus  rMbpuaoB  MepBOro  MokosneHus.  Mpasmno
[IOMVHUPOBaHNA. 3aKOH pacLlenneHnsa npusHakos. [unoTesa
4ynucToTbl ramet. [loNHOE W HEMosHoe AOMWHMPOBaHME.
AvrnépugHoe CKpeLLBaHume. 3aKoH He3aBMCMMOro
HacnefoBaHWA  nNpu3HakoB.  LIMTOreHeTnMyeckMe  OCHOBbI
ANTMB6PUAHOrO CKpelmBaHns. AHaM3npytoLlee CKpeLmBaHme.
Wcnonb3oBaHve — aHaM3MPYIOLWLEro  CKpeluvBaHus — Ans
ornpefeneHns reHoTmna ocoou

MpakTuueckoe 3aHsATMe Ne3. PelleHVe reHeTUYecKMX 3agad
Ha MOHO- 1 AMIrMopuaHOe CKpeLLmBaHmne

TeopeTuyeckoe 3aHsATHeE. XpomocomHas Teopus
HacneACTBEHHOCTU.

Pabota T. MopraHa no cLenjeHHOMY HacnefoBaHUIO TEeHOB.
HapyLleHve cuenneHns reHoB B pesynbTaTe KPOCCUMHIOBepa.
XpoOMOCOMHasA Teopusi  HacnefACTBEHHOCTWU. [eHeTuuyeckue
KapTbl.

"eHeTMKa nona. XpoMOCOMHOe onpefieneHne nona. AyTocoMmbl
N NOMOBble XPOMOCOMbI. [FOMOramMeTHble K reTeporaMeTHble
opraHumsmbl. HacnefosaHne NPU3HAKOB, CLLEMNIEHHbLIX C MO/I0M
MpakTuueckoe 3aHaTne Ne 4. PellieHe reHeTUYeCcKmxX 3agau
Ha CLieniieHHoe HacnefoBaHue.
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OK 02, OK 04
NP32, P33, JTIP24
MP37, MP56
P62, rNPe8

OK 01, OK 02

nP24, NpP25, 1IP32, J1P34
MP17, MP18, MP21, MP22
MNP62, MNMP63, NMP69, NP610

OKO1, NP23, N1P24
MP12, MP13,INP68



Tema 5.3.
3aKOHOMEPHOCTK
M3MEHYNBOCTHU

Tema 5.4.
["eHeTunKa
YyesioBeKa

TeopeTuueckoe 3aHsTue. VISMEHUMBOCTb: HacneACTBEHHasd U
HeHac/ieiCTBEHHas

Buabl M3MEHUYMBOCTW: HeHacnefACTBEHHAs W HacneACTBeHHas.
Ponb  cpeabl B HeHacneACTBEHHOW N3MEHYMBOCTMW.
XapakTepucTuka MOANPUKALIMOHHOW N3MEHYMBOCTMW.
BapuaunoHHbI psg 1 BapuraumoHHas Kpreas. Hopma peakuymm
npusHaka. KonnyecTBeHHble U KayeCTBeHHbIe MPU3HaKN U UX
Hopma peakuun. ColicTBa MOANMMKALMOHHOW N3MEHUMBOCTMI.
HacnegcteeHHad, WAM reHOTUNWYeCKass  WU3MEHYMBOCTb.
KombuHaTBHas M3MeHUMBOCTb. Meio3 1 nonoBoi npouece -
OCHOBa  KOMOWHATMBHOM  M3MEHYMBOCTW.  MyTaLMOHHasA
N3MEHUYMBOCTb. Knaccumkaums MyTaLWiA: FeHHbIE,
XPOMOCOMHbIE, TEHOMHble. YacToTa M NPUUMHBI MyTaUui.
MyTareHHble (hakTopbl. 3aKOH rOMOSIOTMYECKUX PSAOB B
HacneaCcTBEHHOW 3mMeHuUnBocTU H. . BaBunosa
MpakTuuyeckoe 3aHaTue Ne5. PellieHne 3a4a4 Ha onpeaeneHue
TMna myTauuu.

TeopeTuueckoe 3aHsTue. HacneacTBeHHble 3a60seBaHMA
yenioBeka.

Kapvotun 4yenoBeka. OCHOBHble METOAbl FEHETUKM YenoBeKa:
reHeanornyecKuil, GNN3HELLOBBIN, LIMTOreHEeTUYECKNI,
OMOXUMUYECKUIA, MONEKYNAPHO-TeHeTUYecKnii. CoBpeMeHHOe
onpefeneHne reHoTMna: MOHOrFEHOMHOE CeKBEHMPOBaHUE,
reHoTUNMPOBaHWe, B TOM 4Yucne ¢ nomowibto [MLP-aHam3a.
HacnefcTBeHHble 3a60/1€BaHNA YesioBeKa: TeHHble 60/1e3HN,
0onesHM C  HacneACTBEHHOM  MPefpacrnofioKeHHOCTbIO,
XPOMOCOMHble  60/1e3HN.  ComMaThyeckme W TreHepaTyBHbIE
myTaumm. CTBOMOBblE KNeTKU. MpuHLMNbI 340p0BOro obpasa
XXWU3HWU, ANarHOCTUKK, NPOPUNAKTUKN U NTEYEHUS TeHETUYECKUX
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OK 01; OK 02; OK 04

NP23, NP24, J1P25; NNP26;

NP32, NP33, P34

MP1; MP2; MP3; MP4;, MP5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; MNP62; NP63; MNMP65; MNMP66.

OKO1
npP23, 1P24
MP12, MP13;MP68

OK 01; OK 02; OK 04

NP23, IP24, 1IP25; NP26;

NnP32, NP33, P34

MP1; MP2; MP3; MP4; MP5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; NP62; MNMP63; MNP65; NP66.



60ne3HeNn. MeamnKo-reHeTMYecKoe KOHCY/NbTMPOBaHNE.
3HaueHne MeAMLMHCKON TeHEeTUKNU B MpeaoTBpaLleHnn W
NIeYEHUN TeHeTUYEeCKUX 3ab01eBaHni YenoBeka

Pasnen 6. 9BoNwUNOHHAA 6uonorus

Tema 6.1.
OBO/IIOLMOHHaA
Teopus 1 ee MecTo
B Guonornu

Tema 6.2.
MwuKpo3sBonoLmsa

TeopeTnueckoe 3aHsTue. VICTOPUA 3BONIOLMOHHOIO Y4YeHUS.
MpeanocbiNKA  BO3HUKHOBEHUSI  3BOJIOLMOHHON  TEOPUU.
OBOMIOLMOHHAA Teopusi 1 eé MecTo B Guonorun. BnusiHue
3BOJIIOLMOHHON TEOPUW Ha pa3BUTUE GMONOTUN 1 SPYTNX HayK.
CsuaeTenscTea 3BO/OLMN. ManeoHTONOr NYecKue:
rnoc/es0BaTeNbHOCTb NosiB/EHNS BU0B B
NasIeOHTONIOrMYECKON  NIETONWUCK,  MEepexofHble  (hOpPMbl.
Buoreorpauyeckune: CXOLCTBO M pasnuuve qayH u qnop
MaTepPMKOB W OCTPOBOB. 3IMOPUONOTMYECKME: CXOACTBA U
pasnnuMs  3MOPMOHOB  pasHbiX  BWMAOB  MO3BOHOYHBIX.

CpaBHUTE/IbHO-aHATOMUYECKNE: FOMO/IOrNYHbIE,
aHaNornyHble, PyAVMEHTapHbIE opraHbl, aTaBM3Mbl.
MoneKynspHO-6MOXUMUYECKNE: CXOACTBO MeXaH13MOB

HacneCTBEHHOCTU N OCHOBHbIX MeTabo/IMYeCcKnX MyTei y Beex
YXMBbIX OpraH1M3MoB.

JBo/MOUNOHHaa  Teopua Y.  [apBuHa.  [1peanocbiiku
BO3HWKHOBEHUS [apBMHM3MA. [BWXYyLME CWUMbl 3BOJHOLMM
BMgoB no [JapeuHy  (M36bITOYHOE  pPasMHOXEHWE  Mpwu
OrpaHNYeHHOCTN pPecypcoB, HeonpeaenéHHas W3MEeHYMBOCTb,
6opb6a 3a CyLLECTBOBAHME, ECTECTBEHHbIN 0TOOP)
TeopeTuueckoe 3aHsiTue. MUKPO3BONOLNA

CuHTeTn4yeckasa Teopus ssonoumm (CT3) M eé OCHOBHble
nonoxeHuns. Mukpoasontouus. Monynauna Kak eauHuLa Buaa
1 3BOJTHOLMN.

Aswxyuime cuibl ((haKTopbl)3BOMIIOLMM BUAOB B MPUPOZE.
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OK 01; OK 02, OK 04
NnP24, NP26, NP32, NIP33
MP21, MP22, MP23, MP25
MP63,INMP66, MNMP69, NMP610.

OK 01; OK 02, OK 04
npP24, P26, J1IP32, J1IP33
MP21, MP22, MP23, MP25
MP63,MP66, rNP69, rNP610.



Tema 6.3.
MakposBsontouusa

MyTauMOHHbIA npoLecc M KOMOMHATMBHas W3MEHUMBOCTD.
MonynauMoHHble BOMHbI W fApeid reHoB. Wsonsauma
murpaumsi. ECTECTBEHHbIA OTOOP - HanpaBAAKOLWMIA (akTop
3BO/TOLNN. ®opmbl eCTECTBEHHOrr0 oTbopa.
Mprcnoco6/1IeHHOCTb OPraHM3MOoB Kak pe3ynbTaT 3BOJIHOLUN.
MpvMepbl NpUcnocobieHniA 'y opraHu3MoB. ApoMopgo3bl 1
namoagantaumm. Bug v BmpoobpasosaHue. Kputepun Bua.
OcHoBHble  (hopMbl  BMA000Opa30BaHUA:  reorpauyeckoe,
3KO/I0rnyeckoe

TeopeTnueckoe 3aHaTve. MakpoaBonoLma

Makposgontoumnss.  dopmbl  IBOMOLMU:  (PUIETUYECKAS,
[AVBEPreHTHas, KOHBEpPreHTHas, napannensHas.
HeobpaTMoCTb 3BONHOLUM

MpakTuyeckoe 3aHaTMe Ne6 OrnumcaHne NpPUCMOCOBNEHHOCTU
opraHu3mMa 1 ee 0OTHOCUTENILHOIO Xapakrepa

Paspen 7. BO3HUKHOBEHMWE U pa3BUTUE XXU3HUK Ha 3em/ie

Tema 7.1.
3apoxaeHuve
N Pa3BUTUE XKU3HK

TeopeTnueckoe 3aHsATMe. 3aPOXKAEHNE N PA3BUTUE XKN3HU
JloHayuHble MpeAcTaBNeHUS O 3apOXKAEHUM XXM3HWU. HayuHble
rMnoTe3bl BO3HWKHOBEHMSI XXU3HW Ha 3emse: abuoreHes u
naHcrnepMms. XuMu4yeckas 3BOMOUUA. AOUMOreHHbIA CUHTE3
OpraHNYecKnx BELLECTB 3 HEopraHNYecKmX.
JKcnepuMeHTabHOE NOATBEPXKAEHNE XUMWNYECKOW 3BOSHOLMM.
HauasbHble aTanbl 6nonoruyeckont apontoumm. Mmnotesa PHK-
mumpa. dopmupoBaHMe  MeMOpaHHbIX  CTPYKTYp U
BO3HWMKHOBEHWE NPOTOK/ETKN. [epBble KNETKM 1 UX 3BOMHOLMA.
®opmMmMpoBaHMEe OCHOBHbIX FPYMNM XMBbIX OPraHM3MOB.
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OK 01; OK 02, OK 04
NP24, P26, NP32, NIP33
MP21, MP22, MP23, MP25
MP63,MP66, MP69, MNMP610.
OK 02, OK 04

npP24, P26, NP32, JIP33
MP21, MP22, MP23, MP25,
MP32, MP33

MnP66, MNP69, NMP610,

OK 01; OK 02, OK 04
npP24, NP26, 1P32, JIP33
MP21, MP22, MP23, MP25
MP63, MP66, MNMP69, NMP610.



Pa3BuTMe XWU3HW Ha 3emsie Mo 3paM U nepuojam. Kartapxen.
Apxeiickas 1 npoTepo3olickas apbl. Naneosoickad 3pa n eé
nepuofbl:  KeMOpPUNCKWIA,  OPAOBUKCKUA,  CUJTYPUINCKMAA,
[IEBOHCKMIA, KAMEHHOYTO/IbHbIN, NepMCcKuiA. Me3030iicKas apa 1
eé Mepuofbl: TPUACOBbLIN, HOPCKWIA, MenoBoi. KaiiHo3olcKas
3pa M e€ nepuodbl:  NaneOreHoBbIA,  HEOreHOBBIN,
aHTPOMNOreHOBBIN.

Tema 7.2. TeopeTuueckoe 3aHsaTre. AHTPOMOreHes
Cuctema 3BOMOUNA YenoBeka. AHTPOMONOrMA Kak Hayka. Pa3suTue
OpraHn4eckoro NpeacTaBneHUin 0 MPOMCXOXKAEHUM  YenoBeka. MeTofpl
mupa. N3yyeHNs aHTponoreHesa. CXOACTBa M pasnnyUnA 4esioBeka u
[MponCXoXaeHe  >KUBOTHBIX. CucrtemaTyeckoe  MOJSIOXKEHME  Yesl0BeKa.
Ye/i0BEKaA - AwxyLume cunbl ((hakTopbl) aHTponoreHesa. HacneactseHHas

aHTpornoreHes MN3MEHYMBOCTb M ECTECTBEHHbIA 0T60p. OB6LLECTBEHHBIA 06pa3
YXV3HW, N3rOTOB/IEHNE OPYANIA TPYAQ, MbILLIEHMe, peydb

OCHOBHble  CTaguM M BeTBU  3BOJIIOLMM  YE/I0BEKa: OK 02, OK 04
aBcTpasionuTekn, Yenosek ymesnblil, YenoBek npsamMoxXofsaLLmnia, 9 L nP24, NpP26, NP32, NP33
UenoBek HeaHZepTabCKUIA, YenoBek pa3yMHbIi COBPEMEHHOIO MP21, MP22, MP23, MP25
TMna. Haxoaku nckonaemblX OCTaHKOB, BPEMSA CYLLECTBOBaHUSA, P66, MNP69, MNP610,

061acTb pacrnpocTpaHeHns, 06bEM rOMOBHOrO MO3ra, 0bpa3
YKN3HW, OpYyaus.

Yenoseyeckue pacbl. OCHOBHble 60/bLLME packl: eBponeouHas
(eBpaswiickas),  Herpo-aBcTpasiongHas  (3KBaTopuasibHas),
MOHronounaHas (asnatcko-amepmKaHcKas). UepTbl
NPMCNoco6/eHHOCTM MpPeACTaBUTENEN 4YENOBEYECKMX pac K
YC/OBMAM  CYLLeCTBOBaHWA. EAMHCTBO 4enoBeyecKMxX pac.
Kputurka pacusma

Pasgen 8. OpraHunsmbl 1 oKpyXatu,asa cpega
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Tema 8.1.
akonorusa
Kak Hayka. Cpefpl
YKU3HN.
JKO/ormyeckme
(hakTopbI

Tema 8.2.
JKo/orunyeckume
XapaKTepUCTUKN

nonynaymm

TeopeTuyeckoe 3aHATUe. IDKOMOTMYECKME (DAKTOPbLI U Cpeabl
XN3HU

JKoMorna Kak Hayka. 3afauv v pasgensl akonoruu. Metofpl
3KO/IOTNYECKMX nccnefoBaHuUi. 3Koornyeckoe
MMPOBO33pPEHNE COBPEMEHHOrO Yenoseka. Cpefpl 06UTaHUA
OpraHu3sMoOB:  BOAHAas, HA3eMHO-BO3fYLUHasA, MOYBEHHas,
BHYTpYOpraHn3MeHHas. JKoormyeckme (hakTopBbI.
Knaccugukaumsa 3Konormyecknx (haktopos: abuoTUYecKue,
OMOTUYECKME W aHTPOMOreHHble. [encTBre 3KOMOrMYECKMX
(hbaKTOpOB Ha OpraHM3Mbl.AGMOTUYECKME (haKTOpPbI:  CBET,
TemrnepaTypa, BAakHocTb. PoTtonepnoamsm. MpucnocobneHns
OpraHM3mMoB K  [eicTBMO  abUOTUYEeCKMX  (PaKTOPOB.
Buonornyeckue putmbl.  BruoTuyeckne  (hakTopbl.  Buabl
OMOTUYECKMX B3aMMOAENCTBUIA: KOHKYPEHLMS, XMLLHNYECTBO.
Mapasutnam, MyTyain3Mm, KOMMEHCa/M3M (KBapTUPaHCTBO,
HaxNebHNYecTBO), amMeHCaM3M,  HeWTpasm3M.  3HayeHue
O6MOTNYECKNX B3aMMOLeCTBUI ans CyLLeCTBOBaHNA
OpraHvM3MoB B MPUPOAHbLIX CO0BLLECTBAX

TeopeTuueckoe 3aHaTue. OKOJIOTUYECKME XapPaKTEPUCTUKU
nonynauuu.

OcCHOBHbIe MoKasaTenu Nonynsauun: YACNEHHOCTb, MIOTHOCTD,
POXAaeMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauus. [uHamuka
YMC/IEHHOCTM NONYNAUNN 1 eé perynauns

Paspgen 9. CoobuwectBa U 3KOIOrMYeCKNUE CUCTEMDI

Tema 9.1.
CoobuecTBa
OpraH13mos,
3KOCUCTEMDI

TeopeTtuueckoe saHsTue. COOBLLECTBO OPraHNU3MOB.
Co00LLeCcTBO OpraHn3moB - 6uoLeHo3. CTpyKTypbl 6uoLeHo3a:
BNOBasA, NMPOCTPaHCTBEHHas, Tpouyeckas (nuwesas). Buapl-
AOMUHaHTbI. CBA3M B BUOLEHO3E.

Jkonornyeckne  cuctembl  (3KocucTeMbl).  TMoHATME 06
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OKOZJOK 02, OK 04, OK 07
npP25, P27, 1P32

MP1, MP2, MP5, MP7, MP23
MP67

OKOOK 02, OK 04, OK 07
npP25, P27, P32

MP1, MP2, MP5, MP7, MP23
MP67

OKOJAOK 02, OK 04, OK 07
npP25, NP27, 11P32

MPL MP2, MP5, MP7, MP23
P67



Tema 9.2.
[MpupogHble
3KOCUCTEMBI

Tema 9.3.
Buocdepa -
rno6anbHas

aKocucTema 3emnu

Tema 9.4.
BnnaHne
aHTPOMOreHHbIX
(haKTopOB Ha

orochepy

3KoCuCTeMe U 6uoreoLeHose. PYHKLNOHA/IbHbIE KOMMOHEHTHI
3KOCUCTEMbI:  MPOAYUEHTbl,  KOHCYMEHTbl,  peAyLeHTbI.
KpyroBopoT Bewect8 W TMOTOK 3HEPrMm B 3IKOCUCTEME.
Tpoduueckne (nNULLEBbIE) YPOBHU 3KOCUCTEMbI. [uLleBble
uenu n cetn. OCHOBHblE MOKa3aTesv 3KOCUCTeMbl: Buomacca,
NPOAYKUMSA.  DKONOrMYecKMe  nupamugbl:  NPOAYKLMW,
YMCIEHHOCT!, oromacce!. CsolicTBa 3KOCUCTEM:
YCTOMYMBOCTb, caMoperynaums, passutue. Cykueccus
TeopeTuueckoe 3aHsaTue. [1PUPOAHbLIE IKOCUCTEMBI.
JKocuCTEMbl peK M 038p. OKOocUCTeMa XBOWHOIO WM
LLUIMPOKO/IMCTBEHHOIO  f1eca. AHTPOMNOreHHbIE  3KOCUCTEMBbI.
Arposkocuctembl.  Ypboskocuctembl.  buonornyeckoe wu
XO039MCTBEHHOE 3Ha4yeHMe arposkocucTeM K ypbBOIKOCUCTEM.
BuvopasHoobpasve Kak (hakTop YCTOMYMBOCTU  3KOCUCTEM.
CoxpaHeH1e 61MOI0rMYecKoro pasHoobpasmns Ha 3emse
TeopeTunueckoe 3aHATHE. Buocgepa - rnobasnbHas
aKocucTema 3emnu

YueHne B. V. BepHaackoro o 6uocgepe. MpaHuubl, cocTtaB u
CTPyKTypa 6uoctepbl. XKMBOe BELECTBO U ero  (hyHKUMK.
OcobeHHOCTM  Guoctepbl  KaK  rno6aibHOM  3KOCUCTEMBI.
[OnHamnyeckoe paBHOBecMe W obpaTHas CBsisb B Guochepe.
KpyroBopoTbl  BelleCcTB U  OGUOreOXMMUYECKME  LMKIIbI
anemeHTOB  (yrnepofa, asoTa). 30HalbHOCTb  6Guocthepbl.
OCHOBHble 6VIO0MbI CyLUM

TeopeTuyeckoe 3aHaTHe. BAnaHMe aHTPOMOreHHbIX (DaKTOPOB
Ha 6rocepy

UenoseyectsO B Ouocthepe  3eman.  AHTPOMOreHHbIe
M3MeHeHUs B Ouocepe. [nobanbHble  3KONOrMYecKue
npo6nembl. CocyLlecTBOBaHWE MPUPOAbI M YeNOBEYeCTBa.
CoxpaHeHne 6nopa3HOO6pa3ns Kak OCHOBa YCTOMYMBOCTU
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OKO01,0K 02, OK 04, OK 07
nP25, NP27, NP32

MP1, MP2, MP5, MP7, MP23
rMpPe67

OKO01,0K 02, OK 07

npP2s5, Np27, NP32

MP1, MP2, MP5, MP7, MP23
P67

OKO01.0K 02, OK 04, OK 07
nP25, NP27, NIP32

MP1, MP2, MP5, MP7, MP23
P67, MNP69



Tema 9.5.
BnnaHune
coumanbHo-
3KONOTNYECKNX
(haKTopOoB Ha

300pPO0BbLE YETOBEKA

orocepbl. OcHOBa paLMOHaNbHOr0 yNpaeaeHns NpupoaHLIMU
pecypcamv M KX WCMONb30BaHWe. [OCTuXeHus 6uonorun m
oxpaHa Npuposb!

KoHTponbHada pa6boTta Ne 2

MpakTuueckoe 3aHaTue No7  AHanM3  3KOMOTMYECKMX
acrekToB  yTunnsaumm 0TX0A0B aBTOMEXaHNYeCKoro
060pya0BaHNS.

MpakTuyeckoe 3aHaTue Ne8  OnpegeneHve  BAUAHUA
Pa3NNYHbIX abNOTUYECKMX (PAKTOPOB Ha 340POBbe YesioBeka

Pasgen 10. Cenekyuna opraHM3mMoB, OCHOBbI 6UOTEXHOIOINK

Tema 10.1.
Cenekums Kak
HayKa 1 npouecc

Teopetuueckoe saHaTue. CefleKLmMa Kak Hayka 1 npoLiecc
Cenekuns Kak Hayka W rnpouecc. 3apoXieHue cenekumm wu
JomecTuKauma. YueHne H. . Basmnosa 0 UeHTpax
MHOroobpasns ¥ MNPOUCXOXAEHUS KYNbTYPHbIX PaCTEeHMWIA.
LleHTpbl  NpOUCXOXAeHUs  OOMALIHMX >KMBOTHbIX.  CoprT,
nopofa, wrammM. CoBpeMeHHble METOAbI cenekuymn. MaccoBblii
N WMHAMBUAY&bHLIA  OTOOPbI B CEMEKUMU pacTeHUd K
XUBOTHbIX.  OueHKa  3KcTepbepa.  Bnv3kopoacTBeHHOe
CKpelumBaHue - WHOpUAMHr. Yuctas nuHusa. CKpeLyvBaHue
YUCTbIX  JMHWIA.  [eTeposuc, WAM  rmbpugHas  cusa.
HepoacTtBeHHOe cKpewmBaHue - ayTopuauHr. OtpanéHHas
rmépuamnsaumss n eé€ ycnexu. VICKYCCTBEHHbIN MyTareHes u
noflyyeHve MNOAUMNOUAOB. [LOCTMXKEHMS CENeKUMU PacTeHWA,
YXVBOTHbIX N MUKPOOPraH13moB
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OK 01, OK 02, OK 07, MK 4.2.
npP27, Np28, 1P29, NP30, J1IP32
MP1, MP2, MP5, MP7, MP48
P67, MNP68, NP69

OKO01,0K 02, OK 07, MK 4.2.
npP27, Np28, 1P29, NP30, TIP32
MP1, MP2, MP5, MP7, MP48
MP67, NP68, NP69

OKO01,0K 02, OK 04, OK 07
npP25, NP27, J1P32

MP1, MP2, MP5, MP7, MP23
P67, NP69



Tema 10.2.
OcHoBbI
OMOTEXHOMOIN

Tema 10.3.
BuoTtexHonoruu B
YKU3HU ©
npodeccun

TeopeTqueCKoe 3aHdTune. BuoTtexHonorms KakK OTpaCI'Ib
NpPOV3BOACTBA.

eHHast MHXeHepus. JTanbl CO3A4aHUsA PeKOMOMHaHTHOW AHK
N TPaHCreHHbIX OpraHuM3MoB. KreTouHas  UHXeHepus.
KnetouHble KynbTypbl. MUWKPOKNOHA/IbHOE  PasMHOXeHWe
pacTeHui. KnoHunpoBsaHue BbICOKOMPOAYKTUBHbIX
CENbCKOXO3ANCTBEHHbIX ~ OPraHM3MOB.  JKO/IOTMYecKue U
3Tnyeckme Npo6eMbI. MO - reHeTUYeCKun
MOANMULMPOBAHHbIE OPraHU3MbI

TeopeTnueckoe 3aHsATMeE. OCHOBHble Harnpas/fieHns
COBPEMEHHON  6UOTEXHONMOMMU B MPOGeCCMOHaIbHOM
[leATeNIbHOCTY YeNoBeKa.

MeTtogbl 6uoTexHonorun. O6bEKTbI OGMOTEXHOMOMMKU. ITUKA
OMOTEXHONMOMMYECKMX N TEHETUYECKUX  3KCMEPUMEHTOB.
MpaBnna novcka n aHaimsa 61Mo3KON0rMYecKo NHMopMaLmMn
M3 pasfIMYHbIX WCTOYHMKOB (Hay4Hass W y4ebHO-HayyHas
nuTepatypa, CpeAcTBa MaccoBor MHGopmaumn, cetb IHTepHeT
W apyrue)

MpakTuyeckoe 3aHaTue Ne9 COCTaBMEHME W 3allUTa KENCoB
Ha aHa/IM3 MH(opMaLMn 0 Hay4HbIX LOCTVDKEHUAX B 061acTy
FeHEeTUYECKMX TEXHOMOMNIA, KNETOUYHOW MHXXEHePUU, NULLEBBLIX
BMOTEXHO/Or I

Pasnen 11. PeweHune KelicoB B 06/1acTV BUOTEXHOIOT U

Tema 111
buotexHonorum
N TEXHNYECKune

CUCTEMbI

MpakTuyeckoe 3aHaTue Nel0. CoOCTaBNEHME  KENCOB
«Pa3BuTVE MPOMbILLNEHHON BUOTEXHONOTUN U ee NPUMEHeHMe
B XXU3HW YenoBeKa»
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OKO01,0K 02, OK 04, OK 07
NnP25, P27, JIP32

MP1, MP2, MP5, MP7, MP23
P67, MNP69

OKO01,0K 02, OK 04, OK 07
NP28, NP29, JTP30, /1P31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; NMP63; MNP65; MNP66,
P69

OKO01,0K 02, OK 04, OK 07
NnP28, N1P29, NP30, /P31

MP1, MP6, MP16, MP17, MP48
MP61; MNP62; MNMP63; MNP65; MNP66,
P69

OKO01,0K 02, OK 04, MK 4.2
np28, P29, NP30, /1IP31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; NMP63; MP65; IMNMPG6,
P69



MpakTuueckoe 3aHaTue Nell. 3awmTa KelicoB «Pa3Butue
MPOMbILLUNEHHON OGUMOTEXHOMOTUU N e NMPUMEHEHWE B >KU3HU

YeoBeKa» 2
MpomexyTouHaa aTTectauunsa (gudepeHyMpoBaHHbI 3a4eT) 2
Bcero: 82
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OKO01.0K 02, OK 04, MK 4.2
npP28, P29, NP30, JIP31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; NP63; MNP65; MNP66,
P69



3. YCNnoBnA PEANNSALUNN TTPOIPAMMBbI YYEBHOTI O NMPEOMETA

3/1. MaTepuasibHO-TEXHUYECKOe 06ecreveHme

[na ocBoeHMs nporpammbl yyebHoro npeametra OOI6/13 Buonorus B
OBMNOY «K3MT» wnmeetca Yy4yebHbli KabuHeT  «ECTeCTBEeHHOHay4Hble
ANCLUNIINHBI.

[MomeLLeHNe KabuHeTa OCHaLEeHO TMMOBbIM 060pYAOBaHWEM, B TOM YKC/e
crneymanuM3vpoBaHHOM  y4yebHON  MeGenbtd M CpeAcTBaMM  00Y4eHWs,
HeOOXOANMBbIMA AN BbINOMHEHMS TpebOBaHM K YPOBHKO  MOArOTOBKM
0byyaroLmxcs.

OcHalleHre y4ebHOoro KabuHeTa:

- MOocCaf04Hble MecTa Mo KOMMYeCcTBY 00y4atoLmxcs;

- paboyee MeCTO npernojasarens;

- MPOMEeCCUOHAIbHO-0PUEHTNPOBAHHbIE 3aJaHNS.

Angaktnyeckne matepuasbl:

-MeTOAMYeCcKMe peKOMeHZaLMN MO BbIMOSIHEHUIO NPaKTUYecKuxX paboT no
yyebHoMy npeameTty OOIM6J13 Bronorus;

- KOMMNJIEKT 3afaHuii 41 NPoBeAeHNA MUCbMEHHbIX KOHTPOJIbHbIX pabor;

- KOMMJIEKT 3afaHuni Jiljis npoBefeHNs MUCbMEHHOIO
AndepeHLUMPOBaHHOrO 3a4eTa.

TexHU4Yeckme cpefcTBa 00yYeHus:

- MEPCOHa/IbHbIA  KOMMNbIOTEP  C  JINLEH3MOHHBIM  MPOrpPaMMHbLIM
obecrieyeHnem;

- TPOEKTOP C 3KPaHOM.

3anbl:

BubnmnoTeka, YMTasIbHbIN 3a/1 C BbIXOAOM B CeTb VIHTEPHET.

3.2. VIHhopMaLMOHHOe obecrneyeHre peanmsaumm nporpaMmb

[na peanusaunn nporpammbl B 6M6motedyHoM oHae OBIMOY «KOMT»
MMEIKOTCA MeyaTHble M 3MEeKTPOHHbIE 00pa3oBaTe/lbHble M MH(OPMaLMOHHbIE
pecypcbl Ana 1CMosb30BaHUS B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbIe UCTOUYHUNKM

1 Buonorua: y4ebHUK M MNpPaKTUKyM [A1S CpefHero npoeccuoHaIbHOro
o6bpasosaHua/ B.H. ApbirvH [1 ap.]; nog pegakumein B.H. ApbirnHa. — 2-e nsg, —
Mockea: W3patenbctBo HOpant, 2025. — 378 c¢. — (INpodeccnoHanbHoe
obpasoBaHue). — ISBN 978-5-534-09603-3. — TeKCT: 31eKTPOoHHbIA // OBC
FOpaiT [canT]. — URL.: https://urait.ru/bcode/536659
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https://urait.ru/bcode/536659

2. AragoHoBa W.B., KameHckuit A.A., Cusornasos B.W. Buonorus.
Ba30BblIi1 ypoBeHb. YuebHuK CI10. -M .: MNpoceeweHne, 2024, - 272 c.

3.2.2. lonoNHUTeNbHbIe UCTOYHNKN

1 buonorus. ba3osbi 1 yrnyoneHHbIn ypoBHU: 10— 11 Knaccbl: y4ebHUK
0N cpefHero obuwero o6pasosaHuA/ B. H. ApbirH [ gp.]; nog o6uiei
pepjakuven B. H. ApbirmHa. —  2-e w34, nepepab. u  gon. — MoOCKBa:
N3patensctBo HOpant, 2025. — 380 c. — (O6weobpas3oBaTesibHbIA LMKI). —
ISBN 978-5-534-16228-8. TeKCT: 3neKTpoHHbIn // OBC Hpant [cant]. —
URL.: https://urait.ru/bcode/544794

2. Nanvukasa T.B. buonorma. TecTbl: yyebHoe nocobue ana CMNO —
Mockea: W3zpatensctBo HOpant, 2025. — 40 c. ([MpodeccroHanbHoe
obpasoBaHue). ISBN 978-5-534-14157-3 TeKCT: 3MEKTPOHHbIA // IBC HOpant
[canT]. — URL.: https://urait.ru/bcode/543964

3.2.3. "HTepHeT-pecypchbl
1 PoccuiicKas  3NeKTPOHHas  WKona [OnekTpoHHbIA  pecypc] URL:
https://resh.edu.ru/

2. VIHoypok [AnekTpoHHbIin pecypc] URL.: https://infourok.ru/
3. Pewwy EI3. buonorms [3nekTpoHHbIM pecypc] URL: https://bio-
ege.sdamgia.ru/
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https://urait.ru/bcode/544794
https://urait.ru/bcode/543964
https://resh.edu.ru/
https://infourok.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/

4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHVA YYEBHOI' O

KoHTponb  u

PacKpbIBAlOTCH  uepes

NMPEOMETA
OLIEHKa pe3y/fbTaTOB OCBOEHMSI y4eGHOro npeaMeTa
AVCUMMANHAPHBbIE  Pe3y/bTaTbl, HanpaBfieHHble  Ha

(hopmmpoBaHMe O0OLIMX U MPOMECCMOHA/IbHBIX KOMMETEHLUMIA MO pasgenam u
TeMaM cofiepXKaHus yueGHOro maTtepuana.

Obuwasna /
npogeccnoHanbHas
KOMNETEHLUWNA
OK 1 BblbupaTb €noco6sl
peLUeHns 3agau

NpPoMeccUoHanbHOW
[eAaTeIbHOCTH
NPUMEHNTENIBHO K Pa3/InyHbIM
KOHTEKCTam

Paspgen / Tema

Pasgen 2., Tema 2 .1 Tema2.2.

Pasgen 3., Tema 3.1., Tema
3.2, Tema 3.3.

Pasgen 4., Tema 4.1., Tema
4.2., Tema 4.3.

Pasgen 5., Tema 5.1, Tema
5.2, Tema 5.3., Tema 5.4.

Pasgen 6., Tema 6.1, Tema
6.2.

Paspgen 7., Tema 7.1., Tema
7.2.

Pasgen 8., Tema 8.1., Tema
8.2.

Pasgen 9., Tema 9.1., Tema
9.2, Tema 9.3., Tema 9.4.
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TuNbl OLEHOYHbIX
MEPONPUATUIA

TecTupoBaHue

YCTHbIN onpoc
MpencraBneHne pesynbTaToB
npakTUYecKnx paboT
KoHTponbHas paboTta
TecTnpoBaHue

YCTHbI onpoc
MNpencTaBneHne pesynbTaToB
NnpaKTUYecKnx paboT
KoHTponbHas pabota
TecTupoBaHue

YCTHbIA onpoc

KoHTposnbHas paboTa
TecTnpoBaHue

YCTHBIA onpoc
MpeacTaBneHne pesynbTaToB
NpaKTUYeCcKnx paboT
KoHTposibHas paboTa
TecTnpoBaHune

YCTHbIn onpoc

KoHTposibHas paboTta
TecTupoBaHue

YCTHbIA onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIn onpoc

KoHTposbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
lNpeacTaBneHe pesynbTaToB
NpaKTUYecKnx paboT
KoHTposnbHas paboTa



OK 02. Vicnonb3oBaTb
COBpPEMEHHbIe cpeacTea
nouncka, aHanmsa n
NHTepnpeTauuyM MHGopmaumu,
" NH(OPMaLMOHHbIE
TEXHONOTNWN AN BbIMOMHEHNA
3agay npogeccrMoHanbHOM

NesTeNbHOCTH;

Pasgen 10., Tema 10.1., Tema
10.2, Tema 10.3.

Pasgen 11., Tema 11.1.

Pasgen 1, Tema 1.1.

Pasgen 2., Tema 2.1., Tema2.2.

Pasgen 3., Tema 3.1, Tema
3.2., Tema 3.3.

Pasgen 4., Tema 4.1., Tema
4.2., Tema 4.3.

Pasgen 5., Tema 5.1, Tema
5.2, Tema 5.3., Tema 5.4.

Pasgen 6., Tema 6.1., Tema
6.2.

Pasgen 7., Tema 7.1., Tema
7.2.

Pasgen 8., Tema 8.1., Tema
8.2.

Pasgen 9., Tema 9.1, Tema
9.2, Tema 9.3., Tema 9.4.
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TecTnpoBaHue

YCTHbIn onpoc
MpeAcTaBneHne pesynbTaToB
NpaKTUYecKnx paboT

YCTHbIn onpoc

Kelic-3agaHuns

TecTupoBaHue
YCTHbIA onpoc
KoHTponbHas paboTa

TecTnpoBaHue

YCTHbIA onpoc
MMpencTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc
MpeacTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
PelueHwne BM0/I0rNYecKnX
3agad

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
MpeacTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
KoHTposibHas paboTa
TecTnpoBaHue

YCTHbIN onpoc
MpeacTaBneHne pesynbTaToB
NpaKkTU4ecKmx pabot
TecTupoBaHue

YCTHbIiA onpoc

KoHTponbHas paboTta
TecTmpoBaHue

YCTHbIn onpoc

KoHTponbHas paboTa
Pa3paboTKa /IleHTbl BpeMeHM
NMPOMCXOXAEHUA YeNoBeKa
TecTnpoBaHue

YCTHbIA onpoc

KoHTponbHas pabota
TecTmpoBaHue

YCTHbIA onpoc

KoHTposibHas paboTa



OK 04. SddexTnBHO
B3aMMOAENCTBOBATb n
paboTaTb B KONMEKTUBE W
KOMaHze;

Pasgen 10., Tema 10.1., Tema
10.2, Tema 10.3.

Pasgen 11., Tema 11.1.

Pasgen 2., Tema 2.1., Tema2.2.

Pasgen 3., Tema 3.1, Tema
3.2., Tema 3.3.

Pasgen 4., Tema 4.1., Tema
4.2., Tema4.3.

Pasgen 5., Tema 5.1, Tema
5.2, Tema 5.3, Tema 5.4.
Pasgen 6., Tema 6.1., Tema
6.2.

Pasgen 7., Tema 7.1., Tema
7.2.

Pasgen 8., Tema 8.1., Tema
8.2.

Pasgen 9., Tema 9.1, Tema

9.2, Tema 9.3., Tema 9.4.
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CocTtasneHuve
KpyrosopoTa BeLLecTB
TecTnpoBaHue
YCTHbI onpoc
MpefcTaBneHne pesy/nbTaToB
npaKTUYecKnx paboT

YCTHbIA onpoc

Kelic-3agaHus

TecTnpoBaHue

YCTHbI onpoc
MNpencTaBneHne pesynbTaToB
npakTUYecKnx paboT
KoHTposbHas paboTa
TecTmpoBaHue

YCTHbIA onpoc
MpeacTaBneHne pesynbTaToB
npakTU4YecKnx paboT
PeLueHne OMONOrNYeCKmX
3agay

KoHTposibHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
MpeacTaBneHne pesy/nbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
TecTupoBaHue

YCTHbIn onpoc

KoHTponbHas pabota
TecTnpoBaHue

YCTHbIN onpoc

KoHTponbHas paboTta
Pa3paboTka NeHTbl BpeMeHM
MPOUCXOXAEHNS YeroBeka
TecTnpoBaHue

YCTHbI onpoc

KoHTposibHas paboTa

CXEM

TecTupoBaHue
YCTHbIiA onpoc
KoHTposnbHas paboTta
CocTaBneHue CXEM

KpyroBopoTa BeLlecTB



OK 07. CopevicTBoBaTb
COXPaHEHUIO  OKpY>KatoLLein
cpefbl, pecypcocbepexxkeHuto,

NPUMEHATb 3HaHMA 06
N3MEHEHUN KnmvaTa,
NPUHLMMbI OepexxnmBoro
NMpov3BOACTBA,  3PPEKTUBHO

[eliCTBOBaTb B Ype3BblyaliHbIX
CUTYaUmsX;

MK 4.2. TlnaHuposatb W
OpraHv30BbIBaTh

MeponpuaATUs no
COOMOAEHNIO HOpM

6e30nacHbIX YCNOBUIA Tpyada.

Pasgen 10., Tema 10.1., Tema
10.2, Tema 10.3.

Pasgen 11, Tema 11.1.

Pasgen 8., Tema 8.1., Tema
8.2.

Pasgen 9., Tema 9.1., Tema
9.2, Tema 9.3., Tema 9.4.

Pasgen 10., Tema 10.1., Tema
10.2, Tema 10.3.

Pasgen 9., Tema 9.4, Tema 9.5.

Pasgen 11., Tema 11.1.

TecTupoBaHue

YCTHbI onpoc
MpeacTaBneHne pesynbTaToB
npakTU4YecKnx paboT
YCTHbIA onpoc
Kelic-3agaHus
TecTupoBaHue
YCTHbI onpoc
KoHTponbHas paboTa
TecTnpoBaHue
YCTHbIA onpoc
KoHTponbHas
CocTaBneHue
KpYroBopoTa BeLLEeCTB
TecTnpoBaHue
YCTHbI onpoc
lNpeacTaBneHne pesynbTaToB
NpakTU4eckKmx pabot
TecTupoBaHue

YCTHbIA onpoc
lNpeacTaBneHne pesynbTaToB
NnpaKTUYecKnx paboT

Kelic 3agaHus

paboTa
CXeM

YCTHbI onpoc
MMpencTaBneHne pesynbTaToB
npaKTUYecKnx paboT

Kelic 3agaHus

TunoBble 3afaHWs A1s OLUEHKM OCBOEHMSI y4deGHOro npeamera

(TEKYLWWIA KOHTPO/Ib)

TwnoBble 3agaHNA YCTHOMO onpoca (npumep)
Pasgen 1. Knetka - CTPYKTYpPHO-(hYHKUMOHaNbHAsA eAnHMLA XXMBOI0O
Tema: brnonorma Kak Hayka. ObLlasa XxapaKTepUCTUKa XKXN3HN

1 Y10 n3yyaet 6ronorus’?

2. Kakne 610n1ornyeckme Haykm Bam U3BECTHbI?
3. Kakoe 3HauyeHune nmeet bronoruna?

4. Kakune hyHKUMKN SBNSAKOTCA OCHOBHBIMU A1 XKUBbIX OPraHn3MoB?
5. OxapaKTepusyinTe ypoBHM OpraHmn3aLmnm XXUBoin Npupoasbi.

6. MepeuncnuTe 3aga4n 06LLEN GLONOTUN.
7. na Kaknx npoeccuii HeobXoanMbI 3HaHMSA 06LLEen Gronornm?

8. Uto Takoe Knetka? lloyemy MMEHHO KNETKY CUMTalOT 3/1EMEHTApHOWN

eaVHNLEN YKNBOFQ?
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9. Ha3oBuTe HayKy, KoTopad 3aHUMAaeTcd M3Y4YeHMeM KNeToK. [na 4yero
HeoOX04AMMO N3YUYEHUE KNETOK?

10. Kakre MMKpPO 1 MaKpO3/1eMeHTbI BXOAAT B COCTaB K/IETKN?

11. Kakyto posib Urpaet B K/eTkax Boga? Yem onacHO 06e3BOXMBaHWe
opraHusma?

12. KakoBa po/ib 6e/1K0B, YXUPOB W YINeBOLAOB B KNeTKe?

13. Kakyto (DyHKLMIO B K/IETKE BbIMOMHAKT HYK/IEMHOBbLIE KMCIOTbI?

14. YTo Takoe AT®? KakoBa ee po/ib B KNETKe?

15. B yem otnnumne PHK ot AHK?

16. Kakue BellecTBa Ha3biBalOT (epMeHTamn? KakoBa WX QYHKUUA?
[MpuBeanTe NpUMepbI.

17. Yem NpoKaproOTUYECKME KETKN OT/IMYAKOTCA OT 3YKapuOTUYECKNX?

18. Kakme thyHKUMM BbINOMHAET MeMbpaHa KneTkn? KakoBo ee CTpoeHue?

19. Ha3oBUTe opraHouAbl KNeTKW, KOTOPbIE COAEpPXKaTcs B LIUTONIa3Me.

20. YT0 Ha3biBalOT nm3ncoM? Kakue opraHoufbl y4acTBYHOT B [aHHOM
npouecce?

21. Ha3oBuTe Npu3HaKN OTINYNA PaCTUTENbHON KNETKWN OT XXUBOTHOIA.

22. YT0 Takoe Typrop KneTkn? [na Kaknx npoLeccoB OH Heobxoanm?

23. YeMm BUpYCbI OTIMHAKOTCA OT APYTUX (POPM XKU3HU?

24. Kakve opraHu3mbl Ha3bIBatOT GakTepuogarammn?

25. Ha3oBUTe CNoco6bl 3aLLMTbl OT BUPYCOB.

26. Yem BMpyCbl ONacHbI AN XNBbIX OPraHnu3moB?

TwvnoBoe TecTOBOe 3aAaHne

1 TecTOBble 3a4aHNS OTKPbLITOrO TUMa:

- [lONO/SIHeHwus;

- CBOGOAHOr0 N3MOXEHMS.

2 TecToBble 334aHNA 3aKpbITOro TUNa:

- a/IbTePHATMBHbLIX OTBETOB

- MHOXXECTBEHHOr0 BbI60pa;

- BOCCTAHOB/IEHWNS COOTBETCTBUS,

- BOCCTaHOBJ/IEHME MOCNe0BaTE/IbHOCTN.

MpakTnyeckas pabota Nel

CpaBHEHWEe CTPOEHUS KNETOK PacTEHWNIA, TPUBOB U XMBOTHbIX

3ajaHue.

cnonb3ys matepuas, nNpeacTaBneHHbI B MPaKTUYECKON paboTe, a Takxke
[OMNONIHUTENbHbIE UCTOYHUKWU MHOPMaLMK, 3an0/IHUTL CPaBHUTE/NbHbIE Tabmupbl
«KneTkn pacTeHWUI, XXMBOTHbLIX U TpnboB», «CpaBHUTENbHASA XapaKTePUCTUKA
MPOKaPUOTUYECKON N 3YKaPUOTUYECKOIN KIIETKU».
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MpakTnyeckan paboTta Ne2

PelueHmMe 3aa4 No MOSIEKYNAPHOWN 6roormum

3ajaHue.

3anosiHnTb Tabnnuy «HyKnenHoBbIe KACMOTbI»

cnonb3ys Tabnuuy reHeTMYeCKOro Koja, peLunTb 3afaum Ha yCTaHOB/IEHUNe
nocneposatensHocTy PHK, AHK, nonnnentmaa.

MNpakTnyeckan pabota Ne3

PeLLeHMe reHeTUYeCKNX 3aaa4 Ha MOHO- M AMTMbpUaHOE CKpeLymBaHme.

3ajaHue.

PelunTb 334241 Ha MOHOrMO6PUAHOE CKPeLmBaHme, Cnonb3ys 11 2 3aKoHbI
MeHgens.

PelunTb 33fa4mn Ha AUrnbpuaHoe CKpeLmBaHmne, Ucnosb3ys 1, 2 n 3 3akoHbl
MeHgens.

PewnTb 3afgaun Ha onpefeneHne (eHOTMNA, TeHOTUNa poauTenein u
MOTOMKOB MPWU HEMOTHOM LOMWHUPOBaHUN.

PewnTb 3afaunM Ha onpefeneHne (eHOTMNA, TeHOTUMNa poauTenein u
MOTOMKOB MPY aHa/IN3NPYHIOLLIEM CKPELLMBAHWN.

MpakTnyeckan paboTta Ne4

PeLLeHne reHeTUYeCcKMX 3a4a4 Ha CLen/ieHHoe HaceoBaHue.

3ajaHue.

PewnTb 3agauM Ha [OUrMOpUAHOE CKpeLuMBaHue, MCMonb3ys  3akoH
CLen/IeHHOro Hac/efoBaHus.

PewunTb 3agauvM Ha onpefeneHne (eHOTUNa, reHOTUMNa poauTene wu
MOTOMKOB MPW CLENIEHHOM Hac/1ie40BaHUN TeHOB.

PewnTb 3afauvM Ha onpefeneHne (eHOTMNa, TFeHOTUNa poauTenein u
MOTOMKOB MPW CLEN/IEHHOM C NMO/IOM Hac/e0BaHN TeHOB.

MNpakTnyeckasi pabota N5

PeLLeHWe 3aay Ha onpegesieHne Tmna MyTauum.

3ajaHue.

OnpefennTb TN MyTauMmn No N3MEHEHWNIO reHOTUNA.

OnpegennTb COCTaB aMMHOKMCIOT B MONUMENTUAE 40 MyTaLMuM 1 MOC/E Hee.

OnpefennTb, AOMUHAHTHAA UIN PeLLeCCUBHAA MyTauus.

MNpakTnyeckasi pabota Ne6

OnwucaHne NPUCNOCO6/1IEHHOCTN OpPraHn3ma 1 ee OTHOCMTENIbHOIO XapakTepa

3ajaHue.

3yunB TEKCT 1 N300paXKeHNs OpraHU3MOB, BbINOHUTD 3afaHus:

Onpefenntb  cpedy  00UTaHMS  OpPraHM3MOB,  MPEAJIOKEHHbIX — ANnd
nccnepoBaHna. BbIBUTL YepTbl MX MPUCMIOCO6/IEHHOCTN K Cpeae 0butaHus U
OTHOCWUTE/bHbIV XapaKTep NPUCnoco6/1eHHOCTM.
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MonyyeHHble  fdaHHble  3aHeCcTM B Tabnuyy «Mpucnoco61eHHOCTb
OpraHn3mMoB K cpefe 06UTaHKSA»

Ha oOCHOBaHWM 3HaHWIA O [OBMXKYLUMX CUMax 3BOMKOLUKN, OOBACHUTb
MEXaH13M BO3HWKHOBEHUSI MPUCTIOCO6IEHWIA.

Cprenatb BblBO, 06 OTHOCUTE/IbHOM XapaKTepe npucrnocobieHni.
MpakTnyeckas paboTta Ne7

AHanus 9KONOTMYECKNX acneKToB yTununsaumm 0TX0/10B
aBTOMEXaHNYeCKOoro 060pyaoBaHus.
3afaHue.

PaccMOTpeTb KnacCU(MKaumio OTXOA0B W ONpPeaennTb KiacC OTXOLOB
MPOM3BOACTBA U KOMIM/EKTYHOLMX aBTOMEXaHNYECKOro 060pyA0BaHuS.

OnpefennTb Cnocobbl yTUAU3aUMM U MX BAUSHUE Ha Guocdepy OTXOLOB
MPOM3BOACTBA U KOMIM/EKTYHOLMX aBTOMEXaHNYECKOro 060pyA0BaHuS.

CpaBHuUTb  cnocobbl  MepepabOTKM  OTXOAOB  MPOM3BOACTBA U
KOMMEKTYHOLLMX aBTOMEXaHNYeCKOro 060pyA0BaHuS.

MNpakTnyeckas pabota Ne8

OnpepeneHve BVSAHUA Pas/IMUHbIX abMOTUYECKMX (PaKTOPOB Ha 3[40POBbLE
yesioBeka.

3afjaHue.

[aTb 3KO/IOTMYECKYH XapaKTepUCTUKY MecTa XXUTe/bCTBa.

OnpefennTb  PUCKM  ANA  3[40pP0OBbA  MpU  paboTe C  KOMMbIOTEPHbIM
0060py10BaHMEM.

MNpakTnyeckasi pabota Ne9

CocTaBneHve UM 3awWmTa KenWcoB Ha aHaM3 MHMoOpMauMnm O Hay4HbIX
AOCTUDKEHMAX B 001aCTM FEHETUYECKUX TEXHOMOIUW, KIETOUYHON WHXEHepun,
NULWEBLIX OUOTEXHOMOTUMN.

3ajaHue.

BbibpaTb Nt060M 13 NpeAcTaBEHHbIX KENCOB, OTBETUTL Ha BOMPOCHI Keica

CocTaBUTb KeWc Mo 3aaHHoM TeMe.

MNpakTnyeckas pabota Nel0

CocTaB/ieHe KencoB «Pa3BuTWe MPOMbILLIEHHOW OUOTEXHOMOMNN U ee
MPUMEHEHWE B XKN3HWN Ye/ioBeKa»

3ajaHue.

Bbi6paTtb Nt0601 13 NpeacTaB/IEHHbIX KENCOB, OTBETUTL Ha BOMPOCHI Keica

MpakTnyeckas paboTa Nell

3awmta KelicoB «Pa3BuTve MPOMbILLIIEHHOW OMOTEXHOMOTUN U ee
MPUMEHEHWE B XKN3HWN YesioBeKa»

3afaHue.
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MpeacTaBUTb OTYET O peLleHUM Kelica B Buae Npe3eHTaLMW, [A0KMaaa,
NpefCcTaBNeHMs NPoayKTa.

KoHTponbHaa paboTta Ne 1

1. 3agaHnsa ¢ BbIGOPOM OHOr0 BEPHOro OTBETA MO TeMaM: CTPOEHME KNETKY;
opraHouibl ¥ WX (QYHKUAW; DKUSHEHHbIA LMKN  KNETKA; MWUTO3; MEeWNO03;
raMmeToreHes; aHepreTUyYeckmii 06MeH; NIacTUUYeCKnin O6MeH.

2. BcTaBnTb NPONYLEHHBIA TEPMUH

3. YCTaHOBWUTb COOTBETCTBME COObITME U (hasbl KIETOYHOrO LMKNA,
XapaKTepuUcTMKa 1 opraHoui, coobiTre U TN 0bMeHa (3HEPreTUYecKnii 0OMeH,
(hoTOCUHTE3, BUOCKHTE3 BenKa), CoobITME M 3Tan 0bMeHa

4. OnpenenuTb TN 1 (asbl AeNEHNS KNETKN

KoHTponbHasa patoTa Ne 2

1. 3agaHuns ¢ BbIGOPOM OHOIO WM HECKO/IbKMX BEPHbLIX OTBETOB MO TEMaM:
TEopusi 3BO/MOLMMN; BO3HUKHOBEHWE N Pa3BUTUE XKMU3HWU Ha 3eM/ie; aHTPOMOreHes;
3KO/I0rnyeckme akTopbl U cpefbl XXU3HK; 3KOMOrMYecKmne coobLlecTea; buochepa
- rnobanbHas 3KOMIOrMyeckass CUCTeMa; aHTPOMOreHHble BO3AENCTBUA Ha
orochepy.

2. YCTaHOBUTb COOTBETCTBME OpPraHM3M M NPUCNOCOB6/I1EHHOCTb; SBIEHME U
Harpas/ieHMe 3BOMOUNN; MPU3HAK M opMa ecTeCTBEHHOro 0TOOpa; OpraHun3m u
PO/b B 3KOCUCTEME;

3. OnpegeneHvie NpPaBuIbHON NOC/EA0BATEIbHOCTM NMULLLEBOIA LIEMMK.
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5. OLIEHOYHbLIE MATEPUA/IbI ANA MPOMEXXYTOUYHOW
ATTECTAUU MO YYEBHOMY TNPEAMETY

[MpeamMeTOM OLUEHKM SABAAKOTCA YMeHUA W 3HaHuA.  [1poMeXxyToyHas
atTectaums no yyebHomy npegmetry OOI16.13 Buonorus npoBoavTcst B hopme
AnhdepeHUMpoBaHHOrO 3a4eTa B KOHLIe BTOPOro CemecTpa.

AnddepeHuMpoBaHHbIA  3a4eT NPOBOAUTCA B MUCbMEHHOW (opme. Ha
BbINO/IHEHNE 3aaHNin oTBOAMTCS 2 Yaca (90 MMHYT). 3ayeTHas paboTa COCTOUT U3
2 YacTeMn.

YUactb 1 BkntouvaeT 20 3agaHnin (Al - A 20). K Kaxaomy 3agaHunio gaetcs 4
BapuaHTa OTBETa, M3 KOTOPbIX MPaBW/IbHbLIA TOMbKO OAUH. BepHoe BbIMOSHEHWE
Ka)K0ro 3afaHuns Yactu 1oueHmsaetcs 1 6annom.

YacTb 2 cocTouT 13 6 3aaaHunii, Ha 4 13 KOTOpble Hafo AaTb KPaTKWiA OTBET B
BUAE 4ucna wnauM nocnefosaTeflbHOCTU UMPp. BepHoe BbINOHEHWE KaXAOro
3af@aHnA Yactu 2 oueHuBaetcs 2-3 Oannamui. Ha pgBa 3ajaHus Hago pdathb
pa3BepPHYTbIN OTBET: PELUNTb 3ada4y, BCTaBUTb MPOMNYLLEHHbIE TEPMUHBI.

[Mprmep 3agaHUA:

3ajaHue.

YacTb 1. 3agaHns ¢ BbI6GOPOM 04HOro BepHOro oTeeT. (206)

1. K KakoMmy YpPOBHIO OpraHu3auum OTHOCAT X/I0pPONniacTbl B K/eTKax
pacTeHunin?

1) KNeTOYHbIiA

2) OpraH13mMeHHbI

3) MOMIEKYNAPHbIN

4) 6UOLIEHOTUYECKINI

2. [NaBHLIM CTPYKTYPHbIM KOMMOHEHTOM Afpa KNeTKN ABNAKTCA

1) XpOMOCOMbI

2) pnbocoMbl

3) MUTOXOHAPUN

4) xnoponnacTbl

3. B pacTuTenbHbIX KNeTkax, B OT/IMUME OT XXMBOTHbIX, MPONUCXOANT

1) XemOoCuKHTe3

2) 6uocuHTe3s beska

3) ¢oTocuHTE3

4) CUHTE3 NIMNNL0B

4. Kakas popma 6ecnonoro pasmHOXeHUs NUCMOb3yeTCa /19 Pa3MHOXEHMS
NI0L0BO-ArOA4HbIX KYNbTYp?

1) (hparmeHTaLmA

2) NOYKOBaHWe
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3) BeretaTnBHOE pasMHOXEHNe

4) cnopoobpasoBaHue

5. KnetoyHas CTeHKa pacTUTe/bHbIX KNEeTOK MPenMyLLeCTBEHHO COCTOUT U3
1) caxaposbl

2) rNnKoreHa

3) 6enka

4) Uuennnosbl

6. COBOKYMHOCTb BHELUHMX NPU3HAKOB NH60ro opraHm3mMa
1) reHoTumn

2) LOMUHAHTHbIE

3) theHoTMN

4) peLeCcCBHbIMM

7. HacnefcTtBeHHas MHopMaLmsa cocpefoToyeHa B KeTKe
1) B XpoMocomax

2) B IM30cOoMax

3) B pnbocomax

4) B QI1C

8. ®YHKUMM BOAbI B XXMBbIX KNETKaxX

1) pacTBopuTe/b

2) TpaHcrnopTHas

3) XMMWYECKMIA peareHT

4) BepHbl BCE OTBETHI

9. ONnofOTBOPEHME - 3TO NPOLIECC, B pe3y/bTare KOTOporo:
1) pa3BMBarOTCA ramMeThbl

2) MPOUCXOAUT CNNAHME COMATUYECKMX KNETOK

3) NPOUCXOAUT CINAHME MYXCKOW U YKEHCKOW rameT

4) obpasyeTca 6nacTyna

10. CywHOCTb Teopumn abnoreHesa CoCTOUT

1) NPOUCXOXKAEHME YKMBOTO U3 HEXXMBOTO

2) NOSIBNEHMEM XXMBOTO U3 XXMBOIO

3) COTBOPEHNS 60rom

4) 3aHeCceHVeM XMBOI0O 13 KOCMoca

11. Mpumep yrpoxkaroLLen OKpacKu:

1) 3eneHas oKpackay Ky3Heumka

2) APKO-KpacHas oKpacka 60Xbeil KOPOBKM

3) CXOACTBO B OKPacKe OPOLLIKA Y MYXU- XYPUaSIKA U OCbl
4) CXO[CTBO B OKpackKe 1 popme Tena ryceHuLbl 1 Cy4ka
12. Mpumep MexBKNL0BOM 60pbObLI 3a CYLLECTBOBaHME -

1) conepHMYecTBO CaML,0B M3-3a CaMKW
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2) “bopbba € 3aCyX0i1” pacTeHWIn NMYCTbIHK

3) CpakeHMe XMLLHMKA C XXepTBOM

4) 6opbba ABYX NECTPbIX AATIO0B 3a Aynno

13. Hanbonee HanpspkeHHOW hopMoii 60pbObl 3a cyLlecTBoBaHMe Y. JapBuH
cumnTan:

1) 6opbOY C HeGNAroNPUATHBLIMU YC/TOBUSMU

2) MeXXBUL0BYHO

3) BHYTPVBMA0BYHO

4) BCe MnepeymncieHHble POPMbl B PaBHOW CTEMeHN

14. Brnonormyecknmy haktopamu 3BOJIHOLMN YenoBeKa Obln:

1) 06LLeCTBEHHASA XKWN3Hb, CO3HAHWE M eCTECTBEHHbIN 0TOOP

2) HacnefCTBEHHaA M3MEHUYMBOCTb, Pa3BUTKE FOIOBHOMO MO3ra U Tpy[,

3) HacneACTBEHHas  M3MEHUMBOCTb, Oopbba 3a  CyLlecTBOBaHMe,
eCTEeCTBEHHbIV 0TOOP

4) n3roToBNeHWe opyaun Tpyda, 6opbba 3a CyllecTBOBaHWE W pas3BUTHE

ro/IOBHOrO Mo3ra

15. OpraHun3m c reHOTUMOM aa Ha3blBaeTCA

1) ANromo3nroTom

2) reTepo3nroTom

3) romMo3uroTow rno JOMUHAHTHOMY NPU3HAKY

4) roMO3UroToN Mo PeLecCMBHOMY MPU3HaKY

16. OnpeenéHHbIA Habop M popma XPOMOCOM Yy 0CO6ei 0HOro BMaa.

1) BUOXUMUNYECKNIA KPUTEPUIA

2) reHeTUYECKNIA KpUTepuil

3) MOPhONOrNYECKUIA KpUTEPUIA

4) (h1310N0rNYECKINI

17. TlosiBNeHWe y ApPeBHUX MIEKOMUTAIOLMX YETbIPEXKAMEPHOIO cepaua,
TEen/IOKPOBHOCTW, Pa3BMTOM KOPbl FOJIOBHOTO MO3ra - npumep

1) namoagantauun

2) apomoposa

3) 6uosiormyeckoro nporpecca

4) 61oNOrNYecKoro perpecca

18. MeToj, CYWHOCTb KOTOPOro COCTOWT B KPaTHOM YBE/IMYEHMU 4ucna
XPOMOCOM B [eNALLEINCS KNeTKe, Ha3blBalOT METOLOM:

1) reTeposuca 2) myTareHesa 3) OTAa/IEHHOWN rMépman3aLmmn

4) nonmnnonguu

19. Bo3pacTt 3emnn paBeH... JeT:
1) 10 Tbicau 2) 13 munnuappos 3) 75 Tbicay  4) 5 munnnapLos
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20. CXO,EI,CTBO 3apo,u,b|u1eV| MO3BOHOYHbLIX OTHOCUTCA K [AOKa3adTe/IbCTBam

MaKpO3BO/IHOLMN
1) NasieOHTOMOrNYECKUM
2) aM6PMO/IOTNYECKNM
3) CpaBHUTENbHO-aHATOMUYECKNM
4) BUOXUMUYECKNM

UacTb 2.

1. YcTaHOBWTE COOTBETCTBME MeXAY (DOPMOM U TUMNOM PasMHOXEHMS
®OPMA PASMHOXEHWA TN PASMHOXEHUA
A) noykosaHwue 1)  becnonoe
B) napTeHoreHes 2)  [onosoe

B) BeretatnBHOE pasMHOXeHME
M) parmeHTaums
[1) pasmHOXXeHWe ¢ 06pa3oBaHWEM 3UTOThI

2. YCTaHOB/WTE  COOTBETCTBME  MEXOYPOEHMEM U (PYHKLMAMY
3HA0NNa3MaTUYECKOW CeTU U Komnnekca onbmKu.
CTPOEHVE N ®YHKL U OPIrAHOMAbI
OPrAHOMNAOB
1) cocTtouT W3 Trpynnbl nonocTeir ¢ A. 3HAOMNNA3MaTMYecKast CeTb
My3blpbKamy Ha KOHLIAX B. komnnekc Monbmxm

2) COCTOUT M3 CUCTEMbI CBSI3aHHbIX

MeXxay coboil KaHa/bLEeB

3) yyacTByeT B 61oCHMHTE3e Befka

4) yyacTByeT B 06pa30oBaHuM NN30COM

5) yuyacTByeT B 006pa3oBaHUM K/IETOYHOW
000/104KM

6) OCyLLeCTBNSIET TPaHCNOPT OpraHMYecKnx
BELLIECTB B pa3Hble YacTu KNETKU

3. YCTaHOBMTE  XPOHOMOMMYECKYHD  MOCNefoBaTe/lbHOCTb  TAKCOHOB,

MCNO/b3YeMbIX B CUCTEMATUKE Ye/0BeKa, HauMHasA ¢ Hanbonee KpynHOro.

1 cemeicTBo MoMUHMABI
oTpag NpumaTtsl
TMN XOpA0Bble
pofa Yenosek
Knacc MnekonuTatoLiue

4. MpuBegeHa rpynna  opraHnsmMoB. OHM  CrpynnMpOBaHbl
ornpefenieHHOMY MpPU3HaKy, HO OAWH OpraHM3m B 3TOW rpynmne He MMeEET 3TOro
NMpu3HaKa v NoaTomy ABASeTCA NUWHUM. OnpeaennTe, KAKO OpraHn3m SINLIHWUA,
OTBeT 060CHYiTE.

ok wd
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1 Yx.

2. Bogopocnw.

3. Kapacs.

4. Naryuwika.

5. CocHa.

5. PewunTe 3agavy

Y cobak BuCAYME YN AOMUHUPYIOT Hag CcTosummun. Kakue LIeHKM
MoflyyaTca OT CKpPeLyMBaHWA reTepo3nroTHbIX CO6aK C BUCAYMMU YLLAMU MEXIY
coboi.

6. BcTaBbTe nponyLleHHble cnosa

JBWXKYLLMMM CUIaMK 3BOSTIOLMUN ABNAKOTCA............ M3MEHUYNBOCTb, bopbba
3a CYLLECTBOBAHUE U ............ [Mpy co3gaHKM NMOPOJ XUBOTHBIX U COPTOB PacTEHWIA
OCHOBHYIO PO/Ib  UTPaKT  ............. M3MEHUMBOCTb U  ......... otoop. Camoit
HanpskeHHON (hopmor 60pbObI 3a CYLLECTBOBaHWE SBMAETCA........... , MOCKO/IbKY
BO3MOXHOCTW OpPraHu3MOoB NPUMEPHO OAMHAKOBbI.
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