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1. Uenu gucumnnuHbl

I/I3yquV|e ONCLUUNINHDbI

«bnonorna» Ha 6asoBom ypoBHe cpegHero obuiero

o6pa3oBaHNs HanpaBeHo Ha OOCTMKEHNE CneayoLmX Lenen:
- bopmupoBaHMe y 0ByYaloLWMXCA CUCTEMbI 3HAHMIN O Pa3NNYHbLIX YPOBHSIX KU3HU

CO 3HaHMeM COBPEMEHHbIX TMpPeaCTaBleHUM O >XMBOW NpuUpoae,

HaBbIKOB O

npoBefeHnto  OMONOrMYeckux WCCrNeaoBaHMM C  COBMIOAEHMEM  O3TUYECKUX HOPM,
apryMmeHTMpoOBaHHOM NIMYHOCTHOM MO3MUMKN MO BEePEXHOMY OTHOLLEHMIO K OKpYXXaloLen

cpene.

2. MNepeyeHb nNNaHUMpyeMbiX pe3ynbTaTOB OOYYeHUsl, COOTHECEHHbIX C
nnaHupyeMbiMU pe3yribTaTaMu OCBOEHUsi o6pa3oBaTeNnibHOM NporpamMmbli

Koa v HanmeHoBaHue
¢hopmMupyembix

I'Inal-mpyeMble pe3ynbTaTbl OCBOEHUA ANCUUNIIUHDbI

OencTBus:

- CaMOCTOATENbHO
hopmynupoBaTb "
aKkTyanusmpoBaTb
npobnemy, paccmatpusaTtb
ee BCECTOPOHHE;

- yCcTaHaBnMBaTb
CYLLLECTBEHHbIA NPU3HaK MUnu
OCHOBaHUS ONs cpaBHEHUS,

Knaccudukaumm "
0b600LeHus;

- onpegensTb uenm
AesATenbHOCTH, 3agaBatb

KOMMETEHLMIA Obwme AncumnnuHapHble
OK 01. BbibupaTtb B Yyactu TpygoBoro | - copMMpoBaTb 3HaHMS O MECTe W ponu
cnocobbl peLleHns BOCMUTaHUA: Buonormm B cUCTEME eCTECTBEHHbIX HayK, B
3apad - TOTOBHOCTb K Tpyay, | dpopmmpoBaHum COBpPEMEHHOW
npodeccuoHarnbLHoN OCO3HaHue LEHHOCTU | eCTECTBEHHOHAY4YHOW  KapTWHbI  Mupa, B
AesaTenbHoCTH macTepcTBa, Tpygonobue; MO3HaHWM 3aKOHOB MpUMPOAbl W peLleHum
NPUMEHUTENBHO K - TOTOBHOCTb K aKTUBHOW | )XU3HEHHO BaXHbIX COLMANbHO-3TUYECKMX,
pasnn4YHbIM KOHTEKCTaM | AeATENbHOCTU 9KOHOMWYECKMX,  IKOJIOTMYECKMX Npobnem
TEXHOJOTMYECKON M | YenoBeYEeCTBa, a TakKe B PELUEHUN BONPOCOB
coumanbHon pauMoHanbHOro  MPMPOAONONb30BaHUA; B
HanpaBMneHHOCTMN, POPMMPOBaAHUN LIEHHOCTHOTO OTHOLLEHUST K
CMocoBHOCTb npvpoge, obuiecTBy, 4enoBeKy; O Bkrage
WHULMMPOBATb, POCCUMCKMX W 3apYyDEexHbIX  Y4YeHbIX -
nnaHnpoBsaTb n | buonoros B pasBuTMe Buonoruu;
CaMOCTOATENbHO DYHKLMOHANbHOW rPaMOTHOCTY YenoBeka Ans
BbIMOSHATD TaKylo | peLleHus XN3HEHHbIX Npobnem,
AeAaTenbHOCTb; - yMeTb BMnageTb CUCTEMOW BUONOrnyeckux
- VMHTEpec K pasnuyHbIM | 3HaHUN, KOTOpas BKIOYaeT:
cchepam OCHOBoOMoMaratwLme Buronornyeckue
npodeccuoHanLHon TEPMUHBbI U MOHATUA (KU3Hb, KNeTka, TKaHb,
OeATENbHOCTH, opraH, opraHuam, BYA, nonynauus,
OBnageHue aKocucTema, 6uoueHos, burocdepa;
yHMBEpCanbHbIMU mMeTabonmam, romeocras, KNEeTOYHbIV
y4eOHbIMU UMMYHUTET, OunocuHTe3 benka,
nosHaBaTenbHbIMU Buononmmepsl, AVNCKPETHOCTb,
AEeNCTBUAMM: camoperynsums, camoBoCnpoun3BeaeHue,
a) 6basoBble noru4veckue | HacneaCTBEHHOCTb, N3MEHYUNBOCTb,

3HEpPro3aBUCUMOCTb, POCT U pasBUTUE);

Obuornormyeckne Teopuu: KnetouHas Teopus T.
llBaHHa, M WnengeHa, P. Bwupxosa;
KIOHarnbHO-CENEKTUBHOIO UMMyHUTETa
M. 3pnux, WN.WN. MeuyHnkoBa, XPOMOCOMHas
Teopus HacneactBeHHoctn T. MopraHa,
3akoH 3apogpbliweBoro cxoactea K. bapa,
3BONIOLMOHHAsA Teopus Y. HapsuHa,
CYHTETUYECKas Teopus 3BOMIOLUKN, Teopus
aHTponoreHesa Y. [apBuHa; Teopus
buoreoueHosa B.H. CykauéBa; yyenHus H.WU.
BaBunoBa - o LleHTpax MHoroo6pasus u
NPOUCXOXAEHUSA KYNbTYpHbIX pacTeHun, A.H.




napameTpbl U KpUTEpUU KX
AOCTUXKEHWS;

- BbISBNATb
3aKOHOMEPHOCTU "
npoTuBopeYms B
paccmaTtpuBaemMbIx
ABNEHNSX;

- BHOCUTb KOPpPEKTUBblI B
AeAaATenbHOCTb, OLEHMBaTb

COOTBETCTBME pPEe3ynbTaToB

LuensaMm, oueHMBaTb pPUCKK
nocneacTeBun
DeaTenbLHOCTY;
- pasBuBaTb KpeaTUBHOE

MbILUMIEHWE NpU  peLleHun
XM3HEHHbIX Npobriem

0) 6a3oBble
nccnepoBarenibckue
nencTBus:

- BnageTb HaBblKamu

yqe6Ho—MccnenoaaTeanK0|7|
n I'IpOGKTHOVI OEeATENIbHOCTH,

HaBblKaMm paspeLleHuns
npobnew;

- BbISIBNSATb  MNPUYMHHO-
CNeACTBEHHble  CBSI3W U
aKkTyanuMaupoBaTb  3agauqy,
BblgBUraTb  runotesy ee
peLleHus, HaxoauTb
aprymeHThbl ans
fAokasaTenbctea CBOMX
YyTBEPXKOEHWNA, 3ajaBatb
napameTpbl U KpUTEpUM
peLleHus;

- aHanusMpoBaTb
nosny4YeHHble B xone
peLueHuns 3agaun
pes3ynbTaThbl, KpUTUYECKU
oueHuBaTb nx
[OCTOBEPHOCTb,

NPOrHo3MpoBaTb M3MEHeHue
B HOBbIX YCIOBUSIX;

- YMETb NEPEHOCUTb 3HaHUSA
B nosHaBaTernbHyo "
npakTU4eckyto obnactn
XU3HeJeATeNnbHOCTU;

- YMeTb WHTerpupoBatb
3HaHusA u3 pasHbIX
npegmMeTHbIX obnacTen;

- BblOBUraTb HOBble waewu,
npegnaratb OpuUrMHarnbHble
Noaxobl U PeLIeHUs;

- CNoOCcoBHOCTb nx
Mcrnonb30BaHus B
nosHaBaTesibHON

CeBepuoBa - O nNyTaX W HanpaBleHUAX
aponounn, B.N. BepHagckoro - o buocdepe;
3aKkoHbl (egnHOObpa3ns MOTOMKOB MepBOro
MOKONeHMs, pacLienneHms NPV3HaKOB,
HEe3aBMCMMOro HacnegoBaHus npusHakos [
MeHgens,  cuenneHHOro  HacregoBaHUs
NPU3HaKoB U HapyLUEHUs cLenneHns reHoB T.
MopraHa; rOMOJSIOrM4ECKMX psaoB B
HacneaCTBEHHOM N3MEHYMBOCTH H.N.
BaBunoBa, reHeTtudeckoro pasHoBecusa [Ix.
Xapan w B. BanHbGepra; 3apofbllLEBOro
cxoactea K. bapa, 6uoreHeTM4eckoro 3akoHa
0. lekkensa, ¢. Mionnepa);
NPUHUMMbI (4mncToThI
KOMMNIIEMEHTapHOCTH);
npasuna (MMHUMYMa tO. JInbuxa,
3KoMorMyeckon nupammabl yucen, Guomacchl
N 3Heprunm);

rmnoTesbl  (koauepsatHon A.A. OnapuHa,
nepsmyHoro  GynmboHa  [bx.  XonpgewHa,
mMukpocaep C. dokca, pubosuma T. Yek);

- cchopmupoBaTe  yMeEHWst  pacKpbiBaTb
copepxaHue OCHOBOMOJArarLLmx
Buronornyeckmx Teopui n rmnoTes:
KNETOYHOW, XPOMOCOMHOW, MYTaLWUOHHOM,
3BOSOLIMOHHOMN, MPOUCXOXAEHUS JKU3HU U
yernoBeka; BnageHWe CUCTEMOW 3HaHui 06
OCHOBHbIX MeTo4ax Hay4yHOro MO3HaHuS,
NCnonb3yemblX B Bronorn4yeckmx
UCCNEeAoOBaHMAX  XMBbIX 00bekToB 7
3KOCUCTEM (onucaHwe, n3MepeHue,
nposBedeHne  HabnwogeHun);  cnocobamm
BbISIBIEHNST WU OLUEHKM  aHTPOMOreHHbIX
N3MEHEHW B NpUpoae;

- cchopmupoBaTte  yMEHWs  pacKpbiBaTb
OocHoBoronarawwme 6nonornyeckne 3akoHbl
n 3akoHomepHocTu (I". Mengens, T. MopraHa,
H.N. BaBunoea, 3. Nekkena, ®. Miwonnepa, K.
Bapa), rpaHuupbl X NPUMEHUMOCTU K XMBbIM
cucTemam;

- YMETb BbIOENSATb CYLLECTBEHHbIE NPU3HAKM:
CTPOEHMSI BMPYCOB, KIETOK MNPOKapuMoOT MU
3yKapuoT; OOHOKMETOYHbIX M MHOTOKETOYHbIX

ramer,

OpraHn3moB, BUIOB, 61oreoLeHo30B,
aKocucTem n ruocdepsl;
CTPOEHWA OpraHoB W CUCTEM OpraHoB

pacTeHun, XMBOTHbIX, YerioBeKa; MpoLeccoB
XN3HEOEATENbHOCTH, NpoTEKaLLNX B
opraHusmax pacTeHun, XMBOTHBbIX n
YernoBekKa;

Buonormnyeckmx npoLeccoB: obMeHa BeLLeCTB
(meTabonunam), nHdopMaLmmn 1 NpeBpaLleHns

3Heprnu, GpoXeHus,, aBTOTPOHOrO MU
reTepoTpogHoro TUMNOB nuTaHus,
doTocuHTE3a M XEeMOocuHTe3a, MWUTO3a,




couunarnbHON NpakTuke

Meno3sa, rameToreHesa, ambpuoreHesa,
NOCTaMOpPMOHaNbHOro pasBuTUS,
pPa3MHOXEHWs!, MHOMBUOYaNbHOIO pPasBUTUS
opraHmama (OHTOreHesa), B3aUMOLENCTBUS
reHoB, reteposunca; 4eNCTBUA NCKYCCTBEHHOIO
oTbopa, cTabunuaupyloLlero, ABMXYLLEro W
paspblBaloOLLEr0  eCTeCTBEHHOro  oTbopa;
annonaTpu4ecKoro " cumMnaTpuUyecKoro
B1A00Opa30oBaHns; BAUSHUSA ABMXKYLLMX CUI
aBoMOUMM  Ha  reHodoHa — nonynauuu;
NpucnocobneHHOCTN OpraHuM3MoB K cpede
obutaHus, YepeaoBaHus HanpaBneHui
3BOJIOLNN; KPYroBopoTa BELLECTB M MOTOKa
3HEprMM B 9KOCMCTEMAX;

- npuobpecTn onbIT MPUMEHEHUS OCHOBHbIX
METO[O0B Hay4yHOro No3HaHusi, UCMOMb3yeMbIX
B 6uonormn: HabnaeHNa U ONUCaHUS XNBbIX
CUCTEM, NPOLIECCOB U ABMEHWIA; OpraHu3auum

n nposeAeHus Buonornyeckoro
3KCnepuMeHTa, BbIOBVXEHUS rmnoTes,
BbISIBNATb 3aBMCUMOCTH mexay

nccnegyemMbiMM  BeNMYMHAMKM,  OOBACHATH
nony4deHHble pesynbTaThl U GoOpMynNnpoBaTb
BbIBOOAbI C  WUCMONb30BaHMEM  Hay4YHbIX
NOHATUIN, TEOPUI U 3aKOHOB,

- cchopmmpoBaTtb yMeHus1 BblOENATb
CYLLECTBEHHbIE MPU3HAKM BUPYCOB, KMETOK
NpoKapuMoT W 3yKapuoT; OOHOKNETOYHbLIX |
MHOTOKMNETOYHbIX OopraHv3mos, BUOOB,
OMOreoLEeHO30B M 3KOCUCTEM; OCOBEHHOCTU
npoueccoB o6MeHa BELLECTB 1 NpeBpaLleHnst

SHEpPrnn B KNneTKe, CbOTOCVIHTe3a,
nnacTtn4eckoro n J3HepreTndeckoro obMmeHa,
XEeMOCHHTE3a, MWNTO34a, Meno3sa,

ONMNOAOTBOPEHUS], Pa3BUTUSA U PA3MHOXEHNS,
WHAMBMAOYANbHOTO  PasBUTMS  OpraHuama
(oHTOreHesa), 6Gopbbbl 3a CyLlEeCTBOBaHUE,
ecTecTBeHHOro oTbopa, BuaoobpasoBaHus,
npucnocobneHHoCT OopraHM3MoB K cpefe
obuTaHus, BNUSHUS KOMMNOHEHTOB 3KOCUCTEM,
AHTPOMOreHHbIX WM3MEHEHWUIA B 3KOCMCTEMAX
CBOEN MECTHOCTW, KpyroBopoTa BeLLECTB U
npespaLleHne aHeprum B 6uocdepe;

- cdopMmupoBaTb  YMEHWUst  NPUMEHSATb
nony4YeHHble  3HaHUA Ons oObACHEeHMA
BGMONOrMyYeckMx MpoLEeccoB U SIBMEHWUA, Ans
NPUHATUSA NMpakTUYECKUX  pelleHuid B
NMoBCeOHEBHOW XWU3HU C LEenblo obecneyeHus
6e3onacHOCT CBOEro 340POBbsi M 300POBbLS
OKpYXKatloLmx nogen, cobniogeHms 30opoBoro
obpasa XM3HW, HOPM FPaMOTHOro NoBefEeHUS
B oKpyxatoLLewn npupoaHomn cpege;
NOHUMaHWe HeobXOOUMOCTU WUCMONb30BaHMWSA
OOCTWKEHUA  COBPEMEHHOW  Guonormm wm
BuoTexHonoruni ans paLnoHanbHoro




NMpUPOAONOSb30BaHMS; YMEHME UCMONb30BaTh
COOTBETCTBYIOLLME aprymMeHThl,
GUONOrNYECKy0 TEPMUHOIIOTUIO U CUMBOJIUKY
Ans  JokasaTenbCTBa poACTBa OPraHWM3MoB

pasHbIX cUCTEMaTUYECKNX rpynn;
B3aMMOCBSI3M OPraHM3MoB 1 cpefbl 0bUTaHWS;
eaVnHcTBa 4YenoBeYecKknx pac;

HeobxoOMMOCTM 340pOBOro obpasa XKusHu,
COXpaHeHust pa3Hoobpasus BUAOB "
3KOCUCTEM, KaK YCMOBUSI COCYLLECTBOBaHMS
NpUPOAbl U YENOBEYECTBA;

- cchopmmpoBaTtb YMeHUsI pelaTb
ouonoruyeckme 3agaun, COCTaBMSATb
reHOTUNUYECKNE CXEMbl CKpeLLMBaHUSA Onsi
pasHbiX TWUMOB HacregoBaHWsi NMPU3HAKOB Y
OpraHM3moB, COCTaBNATb CXEMbl MNepeHoca
BELLECTB M 3Heprum B 3kocucTemax (Lenm
nUTaHWsi, MULWIEBble  CeTU),  BbISBNATb
NPUYNHHO-CNEACTBEHHbIE CBSA3N mMexay
nccnegyemMbiMym BGUONOrMYECKUMN 06 BEKTaMMU,
npoweccamMmu 1 SBMeHUsIMK; AenaTtb BbIBOAbI U
MPOrHO3bl Ha  OCHOBAHUM  MOJTYYEHHbIX
pe3ynbLTaToB;

- cgopmupoBaTb  YMEHUSI  KPUTUYECKMU
oueHuBaTb UWHopmauuo  BUONOrNMYecKoro
coAepXaHusl, BKINIOYaKLWYy MCeBAOHAaYYHble
3HaHWSA U3 pasnUYHbIX UCTOYHUKOB (CcpeacTea
MacCOBOW MHOpMaLUK, Hay4HO-NOMYNsiPHbIE
mMaTepuansl); WHTEpNpPeTupoBaTb 3TUYECKUE
acnekTbl COBPEMEHHbIX WCCrefoBaHUn B
ouonoruu, MeauumHe, OuoTexHomnoruu;
paccmaTtpuBaTb rnobanbHble 3Konormdeckmne
npobnembl COBPEMEHHOCTUN, OPMUPOBATL MO
OTHOLUEHMIO K HUM COOCTBEHHYIO MO3ULNIO,
yMEeHMEe OueHMBaTb 3TUYECKME  aCMeKTbl
COBPEMEHHbIX MCCrefoBaHuin B obnacTu
OMOTEXHONOMMN N TEHETUYECKNX TEXHOMOMNI

(knoHnpoBaHue, UCKYCCTBEHHOE
ONMNoAoTBOPEHMNE, HanpasfeHHOe U3MeHeHne
reHoma n co3faHue TPaHCreHHbIX
OpraHnsmMoB);

- ctopmupoBaTb  yMeHus  co3fdaBaTb
COOCTBEHHbIE  MUCbMEHHBIE U YCTHblE
coobLieHnss Ha OcHoBe Ouonornyeckon
WHpopMaUMM K3  HECKOMbKUX WUCTOYHMKOB,
rpamoTHO MCMNosb30BaTh NOHATUNHBIN
annapart 6uonoruu;

- YMETb BbIABUraTb rMMoTesbl, NPOBEPATb UX
3KCNepUMeEHTarnbHbIMU CpeacTBamu,
dopmynumpy4 uenb uccnegoBaHus,
aHanuaupoBaTb MOMy4YeHHble pe3ynbTaTbl Y
JenaTb BbIBOAbI;

- npuHUMaTb yyacTtume B Hay4HO-
nuccriegoBaTenbckon pabote no 6Guonoruu,
3KomnorMn 1 MeguumHe, NPoOBOAMMON Ha Gase




LWKOJTbHBIX Hay4yHbIX 00WecTB u nybrmMyHo
npeacTaBnsaTe MOMydeHHble pe3ynbTaTbl Ha
YYEHUYECKMX KOH(PEPEHLIUAX Pa3HOTO YPOBHS;

OK 02. Ncnonb3oBaTb
COBpPEMEHHbIE
cpeacTBa noucka,
aHanusa u
WHTepnpeTauun
WHcpopmaumnm n
NH(OPMALIMOHHBIE
TexHonormm ans
BbINOMHEHNs 3agau
npodeccnoHanbHON
OesaTenbHoCTH

B obnactn LeHHOCTH
Hay4YHOro NO3HaHWS:

- chopMMpPOBaAHHOCTb
MWUPOBO33PEHMS,
COOTBETCTBYIOLLENO
COBpPEMEHHOMY
pasBuTUS HayKu "
OOLWECTBEHHONW  MPAKTUKW,
OCHOBaHHOrO Ha [Auarnore
KynbTyp, CMocobCTBYOLLErO
OCO3HaHUI CBOEro MecTa B
NONUKYNbTYPHOM MUPE;

- COBEpPLLEHCTBOBaHME
A3bIKOBOWN W 4YUTaATENbCKOMN

YPOBHIO

KynbTypbl  Kak  CpeacTBa
B3aMMOaeNcTBUSA Mexay
noabMu 1 NO3HaAHUSA MUPa;

- OCO3HaHME  LIeHHOCTU
Hay4HOM [eaTenbHOCTH,
rOTOBHOCTb  OCYLLECTBIATb
NPOEKTHYHO "
ncenenoBaTenbCKyro
[esaTenbHOCTb

WMHOMBUAYanNbLHO U B rpynne;
OBnageHue
yHMBEpPCanbHbIMU
y4ebHbIMK
nosHaBaTeNbHbIMU
JENCTBUAMMU:

B) paboTa ¢ nHdopmaumen:
- BNageTb HaBblkamMK
nonyyeHnss MHopmauum n3
WUCTOYHMKOB pPasHbIX TUMOB,

CaMOCTOATENbHO
ocyLecTBnATb MOWCK,
aHanus, cuctemMaTusaumio u
WHTepnpeTauuio

UHopmaunm pasnuyHbIX
BMOOB " dopm
npeacTaBneHus;

- cosgaBaTb TeKCTbl B
pasnuyHbiX dopmaTtax ¢
y4yeToM Ha3Ha4yeHust
WHpopMmaumm 1 Lenesou
ayouTtopuu, BblOMpas
onTUMarbHYy dopmy
npeacTaBneHns "
BU3yanusaumu;

- oueHuBaTb
OOCTOBEPHOCTb,

NErMTMMHOCTb

- ccopmmpoBaTb  YMEHUS  KPUTUYECKM
oueHuBaTb UWHopmaumo  BUoNornmyeckoro
CoAepXaHus, BKMNIOYaKOLY NCeBAOHaYy4Hble
3HaHUA N3 PasnuyHbiX UCTOYHUKOB (CpeacTBa
MaccoBour nHGOpPMaLMK, HayYHO-MONYNsIPHbIE
MaTepuanbl); WHTEPNPETUPOBaTb ITUYECKME
acnekTbl COBPEMEHHbIX WCCNefoBaHUM B
Huonoruun, meguunHe, GuoTexHonormy;

- WHTepnpeTupoBaTb 3TMYECKUE aCMeKTbl
COBPEMEHHBIX MCCredoBaHun B Ouonoruu,
mMeguumHe, OVOTEXHOMOruK; paccMaTpuBaTtbhb
rnobanbHble  3KONOrn4eckme npobnembl
COBpPEMEHHOCTH, dhopmnpoBatb no
OTHOLLEHUIO K HUM COOBCTBEHHYIO MNO3ULNIO,
YMEHMEe OueHuBaTb ITUYECKME  acneKThbl
COBPEMEHHBIX UCcrnegoBaHun B obnactu
OMOTEXHOMNOMMMN N TEHETUYECKMX TEXHOMOIMMN
(knoHnpoBaHue, NCKYCCTBEHHOE
ONMnoAOTBOPEHNE, HanpaBfeHHOEe U3MEHeHWe
reHoma n co3gaHue TPaHCTEHHbIX
OpraHu3moB);

- cthopmmpoBateh  yMeHuss  co3gaBaTb
COOCTBEHHbIE  MUCbMEHHBIE U YCTHblE
coobuwleHns Ha ocHoBe Buonornyeckon
WHpopMaUMM ©3  HECKOMNbKUX WUCTOYHMKOB,
rpamoTHO ncnonb3oBaTtb NMOHATUNHBIV
annapar 6uonormm




MHdopMaLuK, ee
COOTBETCTBME MNPABOBbIM U
MOpanbHO-3TUYECKNM

HOpMaMm;
- Mcnonb3oBaTb CpeacTsa
WHOPMALIMOHHbBIX "
KOMMYHMKaLNOHHBIX
TEXHOMOMMA B peLleHun
KOFHUTMUBHbIX,
KOMMYHUKaTUBHbIX "

OpraHM3auUMOHHbIX 3adad C
cobntogeHnem TpeboBaHMi

9ProHOMUKM, TEXHUKN

6e3onacHocTw, TUIMEHBI,

pecypcocbepexeHus,

npaBoBbIX W  3TUYECKMX

HOpPM, HOpM

WNH(OPMALMOHHOM

©e3onacHoCTu;

- BnageTb HaBblKamMu

pacno3HaBaHWs WU 3alUThbI

MHdOopMaLnK,

MHOPMaLIMOHHON

6e3onacHOCTM NMYHOCTU
OK 04. 3ddektnBHO | - roTOBHOCTb K|- ccdopmmpoBaTb  YyMEHWss  cO3gaBaThb
B3aumoencTBoBaTb UM | CamMOpasBuTHIO, CODCTBEHHbIE  MUCbMEHHbIE U YCTHbIE
paboTaTb B KONNEKTUBE | CAMOCTOATENbHOCTM n | coobweHns Ha oOcHoBe Buonornyeckon
1 KOMaHae CaMOoOnpeaerneHunio; MHdOPMaUMM U3  HECKONbKUX WCTOYHMKOB,

-oBnageHune HaBblkamMW | rPaMOTHO NCnonb30BaTb NMOHATUMAHBIN

y4ebHo- annapart duonoruu;

nccrnenoBaTenbCKon, - YMeTb BblABUraTb rMnoTe3bl, NPOBEPATb UX

NPOEKTHON ©N coumnanbHON
OeaTenbHOCTY;

OBnageHue
YHUBepcanbHbIMU
KOMMYHUKaTUBHbLIMU
OeNCTBUAMMU:

0) coBMecTHas
0eATeNnbHOCTb!

- NOHUMATb M UCMNONb30BaTb
npemMmMyLlecTBa KOMaHOHOW
W HAMBWUAYanbHoOW paboThl;
- npUHUMaThb uenu
COBMECTHOWN [OeATeNbHOCTU,
OpraHun3oBbIBaTb "
KOOpAMHMpPOBaTL OEeNCTBUSA
no ee OOCTUXEHUIO:
COCTaBNATb NfaH OEeNCTBUN,
pacnpegensaTb ponu c
YY4ETOM MHEHWIA YY4aCTHUKOB
obcyxpatb pe3ynbTaThbl
COBMECTHOW paboThl;

- KoOpAHMpOoBaTb "
BbIMNONHATH paboTty B

3KCNnepUMeHTasbHbIMU cpeacTBamu,
dhopmynmpys uenb nccnenoBaHus,
aHanuMaMpoBaTb MOMyYeHHblE pe3ynbTaTbl U
Jenartb BbIBOAbI;

- npuHUMaThb yyactume B Hay4HO-
uccnegoBatenbckon pabote no 6Guonoruu,
3KOMorMM N mMeguumHe, NpoBoAMMoN Ha Gase
LWKOSbHbBIX Hay4yHbIX 00WwectBs n ny6brnmyHo
NpeacTaBnsiTb MONyYeHHble pe3ynbTaTbl Ha
YYEHUNYECKMX KOHGEPEHLMAX Pa3HOro YpOBHS




YCIOBUSAX pearnbHoro,
BMPTYasribHOrO "
KOMBVHMPOBAHHOIO

B3aMMOOENCTBUS;

- OCYLLECTBIATb NO3UTUBHOE
cTpaTtermyeckoe noBeneHne
B PasnuyHbIX CUTyauusix,
NPosiBNsATb  TBOPYECTBO U
BoobOpaxxeHue, ObITb
WHULNATUBHBIM
OBnageHue
yHUBepcanbHbIMU
perynaTMBHbIMU
OencTBuaAMMU:

r) npuHATUE cebsa n apyrux
nwogen:

- MpUHMMaTb MOTUBbLI W
aprymeHTbl Apyrvx noaen
npu adHanuse pesynbTaToB
OEeATEeNbHOCTY;

- Npu3HaBaTb CBOE MpaBo M
npaBo Apyrnx nogen Ha
OLINGKY;

- pasBuBaTb CMNOCOBHOCTb
NnoHMMaTb MWUP C MO3ULMK
Apyroro yenoseka

OK 07. CopencrteoBatb
COXpaHEHUIO
OKpY>KatloLLen cpeapl,
pecypcocbepexeHnto,
NPUMEHATb 3HaHWs 06
N3MeHeHUn Knumara,
NPUHLUMMbI
GepexrmBoro
npov3BoACTBa,
appeKkTnBHO
JencTeoBaTh B
ypesBblYanHbIX
cUTyauusix.

B obnacTtu
3KONnorm4yeckoro
BOCMNUTaHUA:

- CcHOpPMUPOBAHHOCTb
9KOJIOMMYECKON  KyMbTypbl,
NMoHVMaHune BINUSAHUSA

coumanbHO-3KOHOMUYECKUX
NMpoLeccoB Ha COCTOsIHUE
NPUPOAHOM © couunanbHOn

cpeasl, OCO3HaHne
rno6anbHoro XxapakTepa
3KOMOrMyecknx Nnpodnew;

- nnaHnpoBaHue 7]
ocCylllecTBneHne OeCTBUN B
oKpyxatwllen cpefe Ha
OCHOBE 3HaHUS uenen
YCTOWYMBOrO pas3BuTuA
YernoBe4vyecTBa;

aKTuBHOE HenpusiTue
OencTBun, NPUHOCALLINX

Bpe[ OKpyxatoLlen cpeae;

- YMEHMe MpOorHo3npoBaTb
HebraronpusiTHble
aKonornyeckue
nocneacTeus
npeanpuHMMaeMbix
OencTBui, npeaoTBpallaTth
nx;

- BnageTb CUCTEMOW 3HaHWM 00 OCHOBHbIX
MeToAax Hay4yHOro No3HaHusi, UCMOMb3yeMbIX
B OMOMOrMYecknx unccrnegoBaHUSAX XXUBbIX

06bEKTOB " 3KOCUCTEM (onucaHwe,
usMepeHue, npoBefdeHVe  HabMOAEHWIA);
crnocobamu BbISIBIIeHUSA " OLIeHKM

aHTPOMOreHHbIX N3MEHEHWI B NPUPOAE;

- YMETb BbISIBNATb OTNIMYUTENbHbIE NMPU3HAKM
XMBbIX CWUCTEM, B TOM u4ucrne rpubos,
pacTeHun, XXUBOTHbIX " YerioBeka;
nNpucnocobreHHOCTb BNOOB K cpene
obutaHna, abuotmyecknx u BUOTUYECKMX
KOMMOHEHTOB  3KOCUCTEM,  B3aMMOCBSi3eN
opraHn3amoB B cOODOLLLECTBAX, aHTPOMOreHHbIX
M3MEHEHUIN B 3KOCUCTEMAX CBOEN MECTHOCTU;
- YMEeTb BbIAENATb CYLECTBEHHbIE MPU3HAKM
Buonormyecknx npoleccos: obmeHa BellecTs
(MmeTabonunam), nHdopMaLmmn 1 NpeBpaLleHns
3HeprnM,  OpoXeHuss,  aBTOTPOHOrO U
reTepoTpogHOro TMNoB nuTaHus,
OTOCUHTE3a M  XEMOCWMHTE3a, MUTOo3a,
Meno3sa, rameToreHesa, ambpuroreHesa,
NOCTaMOpPMOHANbHOro pasBuTUS,
pasMHOXEHWS, WHOMBWUAYANbHOrO PasBUTUSA
opraHusma (OHTOreHesa), B3aUMOLEMNCTBUSA
reHoB, reTepo3unca; 4eNCTBUA NCKYCCTBEHHOTO
oTbopa, CcTabunuaMpylowero, ABWXKYLLETO U
paspbiBatolLlero  ecTecTBeHHOro  otbopa;




paclmpeHue
0eaTenbHOCTH
3KOonorn4eckomn
HanpaBIeHHOCTY;
oBnageHue
y4ebHo-
nccneanoBaTenbCKOWN,
NPOEKTHON U couunanbHOn
OeaTenbLHOCTH

onbiTa

HaBblKaMiu

annonaTtpuyeckoro  u cMMNaTpUYecKoro
BMOO00GPa30BaHUs; BIUSHUS ABWXKYLLUUX CUM
3BOMIOLUMM  Ha  reHodoHA  nonynauuu,
NpPUCNOCOBNEHHOCTN OpraHM3mMoB K cpefe
obuTaHus, YyepeaoBaHUs HanpasneHui
3BOMIOLIMK; KPYroBOpoTa BELLECTB M MOTOKa
3HEeprMmn B aKocMcTeMax

3. MecTto y4yebHoro npeameta B cTpyktype Ol CINO

Y4ebHbin npeameT «brnonorns» oTHOCUTCS K NPOGUIBHOM YacTh Lukna
obweobpasoBaTenbHbIX AUCUMNINH N N3y4aeTcsa BO 2 cemecTpe NepBoro roga

oby4eHus.

4. O6bem guCUMNIINHBbI U BUAbI y4eOHON paboThbl

O6was TpyaoeMKoCTb AUCUMMNMHBI cocTaBnsieT 72  ak. M.

Buabl yue6HOM paboThbl Bcero PacnpeaeneHune TpyaoeMKoOCTH No

akKageMun4yeckux cemMecTpam, ak. 4
YacoB 2 ceMecTp

Obwaa  TpyooemKocTb 72 72

ANCUNNNNHBI

KonmakmHass paboma, 66 66

B T.u. ayauTopHble

3aHATUS:

Jlekuumn 34 34

8 mom 4ucrie 8 opme 16 16

rnpakmu4eckou

1o020mMosKuU

MpakTnyeckne 3aHATUNA 22 22

8 mom 4ucrie 8 hopme 22 22

rnpakmu4eckou

1o020mMosKuU

JlTaGopaTopHble 3aHATUSA 10 10

8 mom 4ucrie 8 hopme 10 10

npakmu4eckou

noda2omoesku

KoHcynbTaumm Tekywme - -

Bud ammecmauyuu - 6

(koHmponbHasi paboma)

CamocTtosTenbHas - -

paboTta




5 CopepxaHue AUCUMNNUHBLI, CTPYKTYPMPOBaHHOE NO TemaM (pasgenam) ¢
yKazaHMeM OTBeAEeHHOro Ha HUX KONu4yecTBa aKageMU4yeCKMX 4acoB U BUOOB
y4eOHbIX 3aHATUN

5.1 CopepxaHue pasaenoB AUCUMUNIIUHbI

TpygoemkocTb pasgena,

eOouHuua X1UBoro

n gp. Ponb n mecto 6uornorun B
dopmmpoBaHnn COBpPEMEHHOMN
Hay4yHOW KapTWHbl Mupa. 3HadveHue
Ouonornyecknx  3HaHunh.  Uctopus
Guonormn. 3HayeHve uuTonorMKN AN
pasButuMa  GuonorMm U1 NO3HaHWs

npupoapl. MeTogpbl LUTONOMNN:
MUKpOCKONUS, XpomaTtorpagusi,
anekTpodopes, mMeToq MeYeHbIX
aToMOB, anddepeHymnansHoe
LeHTpudyrmpoBaHue, KynbTypa
KMNeToK.

Pa3Hoobpasue ouocuctem.

OpraHusaumsi 6MONOrM4ecKnx CUCTEM.
YpOBHM  opraHu3auum  BMOCUCTEM:
MOJEKYNAPHO-TeHETUYECKUN,
OpraHoOMAHO-KNEeTOYHbIN,
OpraHn3MeHHbIN, nonynsunoHHO-
BMOOBOW, 3KOCUCTEMHbIN
(BvoreoueHoTHMYeCKMI), BUOCHEPHBIN.
Haykn, wu3yyawowme Ouonornyeckme
0bObeKThI Ha pPasHbIX YPOBHSAX

opraHusaumm XUSHWN. O6Las
XapakTepucTMka  >KMU3HM,  CBOWCTBA
XMBbIX CUCTEM. Mpouecchl,

npovcxogsawme B bmocmucremax.
XUMWNYECKMI COCTaB KNEeTKMW.
HeopraHuyeckune BeLLECTBA KNETKU, X
Buonornyeckas poneb.

OpraHuyeckune BeLLecTBa KINEeTKM.
Buonornyeckne nonumepsl. benku.
CTtpykTypa n dyHkuun 6enkoson
Morekyrnbl. PepMeHTbl, NPUHLKUA NX
aencteusi. Yrnesoabl. buonornyeckue
dyHKUUN YyrNeBoaoB.

Jivmgbl, O6WMiA  nnaH  CTPOEHUS.
M'apodmnbHo-rmapodobHbIe
ceoncTtBa. Knaccudukauma nvnuvaos.
Buvonornyeckne  dyHKUUKM  IUNWAOB.
AT®. CrpoeHne wmonekynbl AT®.
Brvonornyeckue yHkummn ATO.

No HavmeHoBaHue CopepxaHue pasgena ak. vac
a/n pasgena y4ebHoro (ykasblBatoTCS TEMbI U AMOAKTUHECKUE B ) B chopme )
npeamMeta eavHnLbI) TPaAWLMOHHOW | NpakTU4YecKomn
dopme noAroToBKK
1 Knetka - Buonorus kak Hayka. CBsisb Guonoruu 4 14
CTPYKTYPHO- C Opyrumu  Haykamu:  Buoxmmug,
yHKLMOHanbHas 6uocbmanka, BroHMKa, reHoreorpadms




KnetouHasa Teopua (T. LUeaHH, M.
WnengeH, P. BwupxoB). OcHoBHbIE
NMOMOXEHNsT COBPEMEHHOWN KIEeTOYHOMN
Teopwun. Tunbl KNeToK:
aykapuoTmyeckas n
npokapuoTnyeckasi.  CpaBHUTerbHas
XapakTepucTuka  KNeTtok  dykapuoT
(pacTnTenbHON, XMBOTHOW, TPUBHON).
CTpoeHVe NpPOKapPMOTUYECKOW KMETKM.
OcobeHHOCTH CTpOeHus
reTepoTpogHoOmn n aBTOTPOGHOM
npokapuoTnyecknx knetok. CTpoeHue

nnasmaTn4eckoii MeMOpaHbI.
TpaHcnopT BeLLEeCTB yepes
nna3MaTu4eckyto mMeMOpaHy:

NaccuBHbIN U aKTUBHbIA. OHOOLUTOS3:
nMHOUMTO3, paroumTos. IK30LMTOS.
O6onoyka wnNM KNetoyHasd CTeHKa.
CTpyktypa 1  yHKUMW  KIETOYHOMN
CTEHKM pacTeHun, rpmbos.
UnTtonnasma. Uutosons. LiutockeneT.
OpHomeMmbpaHHble opraHouabl KNeTKu:
aHgonnasmartmnyeckas cetb (AMNC),
annapart [onbaxu, TM30CcoMmbl,
NepoKC1COMbI, BaKyOSIN pacTUTENbHbIX
knetok. CTpoeHune un yHKuun
ofHOMeMObpaHHbIX OPraHoONAOB KIETKN.
KneTtouHbin cok. Typrop.
[MonyaBTOHOMHbIE OpraHOMAbI KNETKM:
MUTOXOHOPUN, NNacTuapl:
XJl0ponnacTbl, XpOMOMMacThbl,
nerKonnacTbl, UX CTPOEHME U
dyHKUMK. AJepHbIn annapaT KneTku,
CTpOEHME U PyHKLNN.

HememGpaHHble opraHouabl KMeTKu:
pubocombl, MUKPOTPYBOUKM,
KINEeTOYHbIN LEeHTp. OpraHougpl
OBWKEHMS:  PECHUYKM U XKTYTUKN.
CtpoeHune n pyHKLMM HEMEMOpPaHHbIX
OpraHounoB KIeTKu.

CTpoeHne XpoMOCOM. XPOMOCOMHbIN
Habop  KMNeToK, TrOMOJIOrMYHbIE U
HEroMOIOrMYHble XPOMOCOMBbI,
rannongHbii 1M OUMNIouaHbIA  Habop.
HyknenHoBble kucnotbl. AHK n PHK.
CTpoeHMe  HYKINEUHOBLIX  KUCHOT.
HykneoTtuabl. KomnnemeHTapHble
a3oTUCTble  OCHoBaHus.  [lpaBuno
Yapradda. Ctpyktypa OHK — aBonHas
cnuparne. MecToHaxoxaeHve "
6uonornyeckue cyHkummn OHK. OHK-
akcnepTtusa. Bugsl PHK. ®yHkuun PHK
B KIeTke.

MaTpu4HbIn CUHTE3 OHK -
pennukaums. MpuHUMNbl  pennukaumm




OHK. Mexanuam pennukauumn OHK.
Penapaums [OHK (mopennekaTuBHas,
nocTpensiekaTuBHas). Peakuumn
MaTPUYHOrO CUHTE3a. MpuHUMn
KOMMNEMEHTAaPHOCTH B  peakumsx
maTpuyHoro cuHTesa. OHK u reHbl.
eHeTn4yeckuih Koo, €ro CBOWMCTBA.

TpaHckpunuua — MaTPUYHBIN CUHTE3
PHK. TpaHcnauma wn e€ aTanbl.
Ycnosus OnocuHTesa Oenka.

CtpoeHne T-PHK 1 «kogupoBaHue
amuHokucror. Ponb  pubocom B
BuocuHTe3e bernka.

Bupycbl — HekneTouHble (hOpMbI XKU3HN
1 obnuraTHble napasnTbl. CTpoeHne
NPOCTbIX U CITIOXHbIX BUPYCOB,
peTpoBupycoB, bakTepnodaros.
YKunsHeHHbin umkn OHK-cogepxawmx
Bupycos, PHK-cogepxalumx Bupycos,
6akTrepunodparos. BUY, renatut
yernoBeka.

Baktepun. OOwasa xapakTtepucTuka.
MoHaTne wrtamm. Bupycel n 6akrepuum:
CXOACTBa U pasnunyus.

Accummnnsauma n AMCCUMUNALMSA — OBe
CTOpPOHbI MeTabonuama. Tunel obmeHa

BELLECTB: aBTOTPOMHbLIN n
reTepoTpPOdOHbIN, a3pO0HbIN "
aHa3pOOHbLIN. OHepreTnyeckoe

obecneyeHne KneTkM: MpesBpalleHue
ATO B O0OMEHHBbIX npoueccax.
depMEHTATMBHBIN XapakTep peakuumn
KneTo4Horo metabonunsma.

[MepBWYHbLI  CUHTE3  OpPraHU4ecKux
BewlecTB B knetke. [nactudeckuin
obmeH. DoTOCMHTE3. XEMOCUHTES.
AHa3pOo6HbIN SHEpPreTM4eckun OBMEH.
AHaspobHble opraHu3mbl. BpoxeHue,
aBTOTPOMHLIA N reTepoTPOdHbLIA TUM

nuTaHus. AHaspobHble
MUKPOOPraHn3Mbl Kak 00beKTbI
BGuoTexHonormu. OTanbl
aHepreTnyeckoro obmeHa. [nukonuas.
Buonoruyeckoe  okucneHwue, 7

KNeTO4YHOE AblXaHue.
KrneTouyHbIn UKMKN, ero nepuoabl WU
perynauus. lNepuogbl uMHTepdasbl unx
0COBEHHOCTH. OnddepeHunaums
KNeTKn W apecT KIeTOYHOro LuuMKIa.
HeneHne knetkm — wmuto3. Ctagum
MWUTO3a W MPOMCXOAsiLLME NPOLECCHI.
KapunokuHes n LMTOKUHES.
Buonornyeckoe 3HavyeHne MuUTO3a.
Meos - peOykuuoHHoe [eneHue
knetkn. Crtagum menosa. Menos -




OCHOBa  MOMIOBOTO  pPa3MHOXEHMUS.
[MoBegeHne XpoOMOCOM B  Menose.
KpoccuHrosep. buonornyeckuii cmbicn
menosa. OdekTbl Menosa. Menos B
XM3HEHHOM LUKIE OpraHM3moB.

CTtpoeHue n

hyHKLUUN
opraHusma

MpocpeccnoHanbHoO-
OpPUEHTUPOBaHHOE coaepKaHue
O[LHOKNETOYHbIE OPraHU3Mbl.
KonoHunanbHble opraHnuamel.
MHoOrokneTo4Hble opraHnu3mbl.
B3anmocssasb 4yacten
MHOFOKMNETOYHOro opraHusma.
DOyHKLMA. OpraHbl U CUCTEMbI OPraHoB.
Annapatbl opraHoB. [lomeocTa3s
opraHmama v ero nogaepxaHuve B
NpoLEeCCe XN3HEeOeATeNbHOCTY.
PyHKUMOHaNbHasA CUCTEMa OPraHoB.
TkaHW pacTeHui. TKaHW XXUBOTHbIX U
yenoBeka. OpraHbl pacteHuin. OpraHbl
N CUCTEMbI OPraHOB XMBOTHbIX U
yenoseka. 3HayeHNe onopsl,
OBWKEHMWS, MUTaHUs, OblXaHus,
TpaHcnopTa BELEeCTB, BblAeMneHus,
3aWnTbl. 3Ha4YeHne NpPosIBNEHNs
pasapaKumocTu 1 perynsaumm (Ha
npuMepe pacTeHuw).

Popmbl pa3MHOXEHUSA OpPraHM3mMOB.
Becnonoe n nonosoe pasMHoXeHMe.
Buabl 6ecnonoro pasMHoXeHus:
npocToe AeneHne HagBoe,
NoYKoBaHWe, pa3MHOXeHME Cropamu,
BEreTaTUBHOE Pa3MHOXEHUE,
parmeHTauusi, KITOHUPOBAHME.
MonoBoe pa3MHOXeHMe.
[lameToreHes y >XMBOTHbIX.
CnepmartoreHes u ooreHes. CTpoeHue
nonoBkIX krneTok. OnNnogoTBoOpeHne n
amMbproHanbHoOe pa3BUTUE KUBOTHBIX.
MapTeHoreHes3. OMbpuroreHes (Ha
npumMmepe naHueTtHuka). Ctagum
ambpuoreHesa.

PocT 1 pasButne XUBOTHBbIX.
MocTamOBpuroHanbHbI Nepuoa.
lMpsiMoe 1 Henpsimoe pa3BuTue.
Passutne ¢ metamopo3om y
6€eCno3BOHOYHbIX Y MO3BOHOYHbIX
XUBOTHbIX. CTagumn
NOCT3MOPUOHANBHOrO PasBUTUS y
XWMBOTHBIX 1 YernoBeka. [Nepuoapl
OHTOreHesa yernoBeka. buonornyeckoe
cTapeHue u cmepTb. FepoHTOonorus
MameToduUT 1 cnopoduT.
PasMHoXeHWe u pa3suTue
Bogopocrnen. PaamHoxeHne n
pasBuUTUE CMOPOBLIX PACTEHUMN.
Pa3mHoXeHne 1 pa3BnTne CEMEHHbIX
pacTteHuin. PocT. lNepuoabl oHToreHesa
eHeTuUKa Kak Hayka O
HacrneACTBEHHOCTU U U3MEHYMBOCTU
opraHnamoB. OCHOBHbIE TEHETUYECKNE
NOHATMSA U cMMBOIbI. 'eH. [eHoTMN.
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®deHoTun. AnnenbHble reHbl.
AnbTepHaTUBHbIE MPU3HAKN.
[OMWHaHTHbIV 1 peLecCcuBHbIN
npusHaku. Fomo3nroTta u reteposuroTa.
YucTtasa nuHus. T'mdpnabl. OCHOBHbIE
METOAbl FeHETUKMW:
rmbpunaonornyeckni, LLMTonorn4eckme,
MOIEKYNAPHO-reHeTu4ecKue.
3akoHoMepHOCTN obpa3oBaHus ramer.
3akoHbl . MeHaens: MoHormbpuagHoe
ckpewmnaHme. Npasuno
OOMMHMpPOBaHUs. 3akoH egnHoobpasus
nepBoro NokoneHus. 3akoH
pacLiensfieHnsi NPU3HaKoB.
LinTonornyeckne ocHoBbI
MOHOIMOPNAHOroO CKpeLlmnBaHus.
M'MnoTes3a YncToThI ramer.
AHanunsumpyollee ckpelluBaHme.
OurnbpnaHoe ckpelmBaHme. 3akoH
HEe3aBUCMMOro HacneaoBaHUs
npu3Hakos. [NonurnbpugHoe
HacnegoBaHWe N ero 3aKOHOMEPHOCTU.
FeHOTMN KakK LUenocTHasa cuctema.
MHoXecTBeHHOE AelCTBUE FreHOB.
Mnenotponus. MHOXeCTBEHHbIN
annenuam. Baanmopaencteume
annenbHbIX reHoB. KogoMnHupoBaHue.
B3aumopencTBme HeannenbHbIX FEHOB.
KomnnemeHTapHoOCTb. OnucTas.
Monumepus.

3akoHbl T. MopraHa. CuenneHHoe
HacrnegoBaHWe reHoB, HapyLUleHne
cuenneHns. XpoMOCOMHasi Teopus
HacneacTBeHHOCTU. [feHeTu4eckoe
KapTMpOBaHME XPOMOCOM.
Mcnonb3oBaHume KpoccuHrosepa ansi
COCTaBIIEHMUS FTEHETUYECKUX KapT
XPOMOCOM.

Kapunotun yenoseka. MeTtoabl
N3y4YeHUsi reHETUKM YenoBeKa:
reHeanornyeckuii, 6nmsHeLoBbIN,
LIMTOreHEeTUYECKUIA, BUOXUMUYECKUIA,
nonynsAUMOHHO-CTaTUCTUYECKUIA.
HacneacTteeHHble 3aboneBaHns
yenoseka. ['eHHblE N XPOMOCOMHbIE
©ones3Hn yenoeseka. bonesHu c
HacnencTBEHHOMN
npeapacnonoXeHHOCTbo. 3HayeHne
MEANLNHCKOW reHeTUKN B
npeaoTBpaLleHnn 1 neveHnn
reHeTMYeckux 3aboneBaHuin Yenoseka.
Baaumopgencteume reHoTmna n cpeabl
npu goopMmnpoBaHnn peHoTuna.
M3MeHYNBOCTb NPU3HAKOB.
KauyecTBeHHble N KONMYECTBEHHbIE
npusHaku. Buabl n3ameH4YMBOCTHU:
HacneacTBeHHas 1
HeHacneacTBeHHas.

3aKoH romMonorn4yeckux psaos B
HacneacTBeHHON nameHumsocTu (H.W.

BaBunos).




MogudmkaumoHHas, nnu
deHoTMnMYeckas M3MeH4YNBOCTb. Pornb
cpefbl B MOANMUKALIMOHHON
M3mMeH4MBOCTU. Hopma peakumm
npuaHaka. BapmaunoHHbI pag v
BapuaLuMoHHasi KpmBasi.
Xapaktepuctmka MmogndukaLMoHHON
M3MEHYMBOCTH

HacnegcteeHHas, unm
reHoTunuyeckas N3MeH4YMBOCTb.
KombuHaTuBHas N3MEHYMBOCTb.
MyTaunoHHas nameH4nBoCTb. Buapl
MyTaLMIN: reHHble, XPOMOCOMHbIE,
reHomMHbl€e. [pUYMHBI BOSHUKHOBEHMS
MyTauumn.

Cenekumsa kak Hayka. MeTtoabl
cenekumoHHown paboTbl. 'eTeposunc un
€ro Npu4mnHbl. IcKkycCTBEHHbIN 0TOOP:
MacCOBbI U UHANBMAYANbHbIA. ATanbl
KOMOUHaUnoHHoN cenekummn. CoprT,
nopoga, wramm

AnroputMbl pelleHve 3agad Ha
onpegeneHne BO3MOXHOro
BO3HUKHOBEHUS HACIeACTBEHHbIX
NPU3HaKoB MO CeneKkuumn, CocTaBneHne
reHOTUMMNYECKMX CXEM CKPELLMBAHWS.

Teopml JBonwunn

MepBble 3BOMOLNOHHLIE KOHLIENUUU.
pagyanucTuyeckas 3BOMOLMOHHAA
koHuenumsa XK.b. JTamapka. [Bmxywine
cunbl 3sonoumn. KpeaumoHmam u
TpaHcdopmnam. CuctemaTuka K.
JInHHes n eé 3HayeHne anga
opMMPOBaHMSA UOEN IBOSHOLMN
MpeanochkIniku BO3HUKHOBEHUS
AapBMHU3Ma. OBOMOLUMS BUOOB B
npupoge. bopbba 3a cywecTBoBaHue.
EcTtecTtBeHHbIN 0TOOp. [AnBepreHuus
Np13HaKkoB 1 BUAoO6pa3oBaHue.
OCHOBHbIE MONOXEHNS CUHTETUYECKON
Teopum asontounm (CTI). Ponb
3BOMOLMOHHON Teopun B
dopMmnpoBaHNN HAYHHOW KapTUHBbI
Mupa.

MuKpo3BOMIOLMSA U MAKPOIBOMOLINSA
KaK aTanbl 3BOSIFOLMOHHOrO npouecca.
"eHeTn4eckne OCHOBbI 3BOMOLINN.
MyTauumn n kombuHaLmm Kkak
3NEMEHTapPHbIN 3BOSTHOLNOHHBIN
maTepwuan. MNonynaumsa kak
anemMeHTapHasi eMHuLa 3BOMOLUN.
Oewxywimne cunel (pakTopsbl)
aBonoumnn. MyTaumMoHHbIV npouecc n
KOMOUHATUBHAs U3MEHYMBOCTD.
Murpauus. N3onsaums nonynauuin:
reorpadudeckasi (MPOCTpaHCTBEHHAS),
Buonormyeckas (penpoayKTMBHas).
EcTtecTtBeHHbIN 0T6OP —




HanpaenALWNA akTop 3BOMOLIUN.
Bopbba 3a cyuecTBoBaHME Kak
MexaHV3M OEeNCTBUS eCTECTBEHHOMO
oTbopa B nonynsaumsax. Bug n ero
KpuTepum (MpU3HaKm).
Bupoo6pasoBaHue Kak pesynbTar
MUKPO3BOSOLMN.

Makpoasonitoums. Popmbl U OCHOBHbIE
HanpasneHus makpoasosnouun (A.H.
CesepuoB). MyTn goctmxeHus
©ronorn4eckoro nporpecca:.
apomopd03, namoagantauus, obuias
aereHepauusi. Metogbl nayyeHus
MaKpO3BOMoLMM. 3aKOH
3apogpleBoro cxoactea (3akoH K.
Bbapa). bruoreHeTnyeckun 3akoH (3.
ekkenb, . Mionnep). O6wune
3aKOHOMEpPHOCTK (NpaBuna)
3BOJIOLNN.

'MnoTesbl 1 TEOPUKN BO3HNKHOBEHNS

XM3HWU Ha 3emne: KpeaunoHn3m,
camMonpomn3BosibHOe (CNOHTaHHOE)
3apoXaeHue, cTalMoHapHoe
COCTOsiHMe, NaHcnepmusi, Guonoas.
Havano opraHmnyeckon 3BonoLmm.
MosiBrneHne nepBbIX KNETOK.
3OBontounsa metabonuama. IsontoLms
nepBbix KneTok. MpokapnoTsl 1
aykapuoTbl. MNponcxoxaeHue
MHOFOKNETOYHbIX OPraHN3MOB.
BO3HMKHOBEHWE OCHOBHbIX LLIApCTB
3yKapuor.

OCHOBHbIE YepTbl 3BOMOLUN
pacTtutensHoro Mupa. OCHOBHble

YepTbl 3BOJTIOLUMN XKMBOTHOIO Mupa.
AHTpOI'IOJ'IOI'VIFI — HayKa O 4YelioBeKe.

CuctemaTun4deckoe nosioxeHune
yenoseka. CxoacTBO Yenoseka ¢
XUBOTHbIMKU. OTNNYNS YenoBeka OT
XMUBOTHbIX. MMpaMoxoxaeHne n
KOMIMIIEKC CBSA3AHHbIX C HUM
npu3HakoB. PasBuTne rofloBHOro Moara
1 BTOPOW CUrHANbHOW CUCTEMBbI.
CoOoTHOLLEHNE BUOMOrMYECKUX U
coumarnbHbIX akTopoB B
aHTponoreHese

OCHOBHbIE CTaguMn aHTponoreHesa.
OpvonuTekn — npeakun YenoBeka u
yenoBekoobpa3HbIX 00e3bsH.
MpoToaHTpon — NpeaLweCcTBEHHNK
yenoseka. ApxaHTpon — ApeBHENLLNI
yenosek. [aneoaHTpon — ApeBHMI
yenosek. HeoaHTpon — yenoBsek
COBpPEMEHHOro Tuna. dBonouns
COBPEMEHHOr0 YerioBeKa.

Yenoseueckne pacbkl. OCHOBHblE
BonbLune pachkl: eBponeovaHas
(eBpaswuiickasi), Herpo-aBcTpanongHas




(3kBaTOpUansHas), MoHroriongHas
(asnaTcko-amepukaHckas). Bpemsi n
MECTO BO3HUKHOBEHUSI YENOBEYECKMX
pac. EQuHCcTBO YenoBeyeckux pac.

Jkonorus

Cpeqabl 001UTaHUsA OpraHM3MoB:
BOAHasi, HA3eMHO-BO3YLUHas,
NoYBEHHAasi, BHyTPUOPraHM3MeHHas.
DU3NKO-XMMUYeckme ocobeHHOCTH
cpen obuTaHnsa opraHn3moB.
MpucnocobneHns opraHM3moB K XKU3HK
B pasHbIx cpegax. [MoHsTne
3KoNnorm4eckoro gakropa.
Knaccudmkaumsi aKonormyeckumx
dakTopos. NMpaBuno muHumyma HO.
JInbunxa. 3akoH TonepaHTHOCTK B.
LWendopaa.

JKonornyeckas xapaktepuctmka snaa
1 nonynaumn. Jkonornyeckas Hyiwa
BMaa. JKONOrMYECKNEe XapakTepUCTMKN
nonynsiuun. CoobwecTtsa u
aKocucTembl. bBuoLeHos n ero
ctpyktypa (B.H. CykadeB). CBsian
MeXay opraHmamamu B BuoueHose.
CTpYKTYpHbIE KOMMOHEHTbI
3KOCUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTbI, peayueHTbl. KpyrosopoT
BELLECTB U NOTOK SHEPIUM B
akocucteme. Tpoduyeckne ypoBHMU.
AHTPOMNOreHHbLIE 3KOCUCTEMBI.
Arpoakocuctembl. OTnnums
arposKkocucTeM OT OMOreoLeHO30B.
Ypb6oakocuctembl. OCHOBHbIE
KOMMOHEHTbI ypOO3KOoCUCTEM.
Bruocdepa — xumBasa obonoyka 3emnu.
PassuTtue npeacraBneHun o
6uocdpepe B Tpygax B.W.
BepHagckoro. O6nacTtu 6uocdepsbl 1
eé coctas. XXunBoe BeLecTBo
Buocdepbl 1 ero PyHKLMK
3aKOHOMEPHOCTH CyLLeCTBOBaHMSA
6uocdepbl. OcobeHHoCcTM Brocdepsl
Kak rmobanbHO 3KOCUCTEMBI,
IOunHamnyeckoe paBHOBeCUE B
6uocdepe. PUTMUYHOCTL SiBNEHUI B
6uocdepe. KpyroBopoTbl BELLECTB U
OnoreoxumMmyeckme LnKnbl.
MobGanbHble akonoruyeckune
npobremMbl COBPEMEHHOCTH.
AHTpoOnoreHHble BO3AENCTBUS Ha
B6uocdepy. 3arpsasHeHns kak Bug,
aHTPOMOreHHOro Bo3aencTBuns
(xumuyeckoe, ghusudeckoe,
buonozuyeckoe, omxoobi
npoussodcmea u nompebreHus).
AHTPONOreHHble BO3AENCTBUSA Ha
aTtMmocdepy. BosaencTeus Ha
rmgpocaepy (3agpss3HeHUs U ux
UCMOYHUKU, UCMouwleHuUs1 800).
BoagencTteua Ha nutocdepy
(8eepadayus nouskl, eo3delicmeue Ha
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20pHbIe nopoda, Hedpa).
AHTpPOMNOreHHble BO3AENCTBUS Ha
BuoTuyeckme coobliecTsa (s1eca u
pacmumernbHble coobuwecmesa,
JKUBOMHBIL MUP).

300poBbE 1 ero cocTaBnsoLwme.
PakTopbl, MONOXUTENBHO U
oTpuLaTeENbLHO BRVSOLWNE Ha
opraHu3m vyenoseka. BpeaHbie
NPUBbLIYKK: NOCNEACTBUS U
npocunakTuka. Npobnema
TEXHOreHHbIX BO3AENCTBUIN Ha
300pOBbE YeroBeka
(a3nekTpomarHuTHble nons, bGbiToBas
XUMWSI, 30bITOYHBIE LWYMbI, pagnaums
n T.n.). Agjantauus opraHMama
yernoseka K pakTopam oKpyxatoLlen
cpefpl. 3aWUTHbIE MEXAHU3MbI
opraHmama yenoseka. 340pOBbE U
paboToCcnocobHOCTb.

MpuHUMNBI opmmnpoBaHnA
300poBbecbeperatoLlero nosegeHus.
dusmyeckasi akTMBHOCTb 1 300POBbE.
Mpynnel 3gopoBbs. OCHOBLI
3akanuBaHus. buoxumuyeckne
acnekTbl paunoHarnbHOro NMTaHus.
lMpaBuna 6e3onacHOro UCNosb30BaHNS
ObITOBBIX NPUOOPOB M TEXHUYECKMX
YCTPOWCTB.

5 Buonorus B Xn3Hun MpodeccuoHanbHo- - 16
OpPUEHTUPOBAHHOE copepKaHue
BroTexHonormsa kak Hayka u
npon3BoacTso. OCHOBHbIE
HanpasIieHns COBPEMEHHOM
ounotexHonornn. Metoapbl
onotexHonornn. O6bLEKTbI
ovnoTexHonornn. 3Tuka
OMOTEXHOOIMYECKUX U reHeTUYECKUX
akcnepumMmeHToB. NpaBuna novcka u
aHanmnsa 61Mo3KoNorM4YecKomn
MHopMaLnn N3 pasnnyHbIX
WCTOYHUKOB (Hay4yHasi n y4ebHo-
Hay4Hasi nuTepaTypa, CpeacTBa
MaccoBOW UHdopMaumn, ceTb
WHTepHeT n gpyrue).
6 KoHcynbTaums nepes ak3aMeHoM
7 OK3ameH
8 Tekyuime KoHCynbTauum
5.2 PaSAe.ﬂbl AncumnniimHbl U BUAbl 3aHATUN
Jlekumu, ak. 4 MNpakTnyeckme 3aHATUS, JlabopaTtopHble CP
aK. Y 3aHATUSA, akK. Y O,
HanmeHoBaH
Ne ve paanena B B hopme B B bopme B B hopme | ak.
n/ VueBHOro TpaguUMOH | NpakTuyec | TpPaauLUMOH | NpakTMYec | TpaauuMOH | MpakTudec | M.
n HoW Kow HOWM Kom HoM KoM
npegmeTa
dopme noaroToBk dopme noaroToBk dopme noaroToBk
" " "
KneTtka — 4 6 - 2 - 6 -
1 [CTPYKTYpHO-
dOyHKUMOHan
bHas




opraHuama

nmmyHuteta . Opnuxa, .1, MevHukoBa.
MHdeKkUnoHHbIe 3aboneBaHns 1 anuaeMumsi.
BaxxHenLume snMgeMn B UCTopun

eavHuLa —
PKMBOro
CTpoeHue un 4 6 - 6 - -
oyHKUMN
opraHusma
Teopus 2 4 - 4 - -
3BOMOLUU
Okonorns 4 2 - 10 - -
Buvonorus B - 2 - - - -
PKU3HU
KoHcynbmay, -
uu mekywue
KoHcynbmay, -
ust K
9K3aMeHy
OK3ameH -
5.2.1 Jlekunn
HanmeHoBaHune Tpyno-
pasgena y4ebHoro TemaTuka NeKLUMOHHbIX 3aHATU €MKOCTb,
npegmeTa ak. 9
Knetka — cTpykTypHO- | 1.1 Buonorusi kak Hayka. OOLwas xapakTepucTuKa >XWU3HW. 2
dyHKUMOHaNbHas Bronornyeckun BaxHble XMMUYECKNEe CoeaUHEHNS
€anHuua Xuseoro 1. 2CTpyKTYpHO-YHKLMOHaNbHasi opraHn3aums KneTok 2
*1.3. CTPYKTYpHO-(pYHKUMOHAaNbHbIE haKkTopbl 2
HacneacTBeHHocTU. lNMpoueccbl MaTPUYHOro CUHTE3a
1.4 O6MeH BelLeCTB 1 NpeBpaLleHne 3Heprumn B KneTtke 2
*1.5 XXusHeHHbI umkn knetkn. Mutos. Menos. 2
CTtpoeHue un 2.1 CTpoeHue opraHnsma 2
dyHKUMN *2.2 ®opMbl Pa3MHOXEHUS OPraHM3MoB 2
opraHunsma 2.3. OHTOreHes pacTeHui, XXUBOTHbIX U YeroBeka 2
*2.5 OCHOBHble TMOHATUSA TFEeHEeTUKN. 3aKOHOMEPHOCTU 2
HacrnegoBaHug
*2.6 B3aumopeiicteume reHoB. CLenneHHoe HacnegoBaHue 2
npusHakoB. eHeTuka nona.
Teopus *3.1. VicTopus 3BONOUMOHHOrO y4eHus. Mukpoasonouns 2
3Bonoumn *3.2. MakpoaBontounsa. Bo3HUKHOBEHNE U Pa3BUTME XKU3HMU 2
Ha 3emne
3.3. [NpouncxoxgeHne YenoBeka — aHTponoreHes 2
Skonorus *4.1. Jkonornyeckme akTopbl 1 cpebl XuU3HU. MNonynaums, 2
coobLecTBa.
4.2. Bnocgepa. dkocmcTembl. 2
4.3. BnuvsiHMe aHTpOMOreHHblX ¢akTopoB Ha Ouocdepy. 2
BnusHne  couunanbHO-3KONMOrM4eckux  pakTopoB Ha
340pOBbLE YernoBeka
Bronorus B xn3um *5.1. BuoTtexHonormn B KU3HW Kaxpgoro. CouuanbHo- 2
3TUYECKME acnekTbl GBUOTEXHONOrMM
5.2.2. MNpaktnyeckune 3aHATUNA
Ne HaumeHoBaHue pasgena TemaTtuvka NpakTU4eCKNX 3aHATUIN (CEMMHAPOB) Tpyno-
n/n y4yebHoro npeameTa €MKOCTb,
ak. u.
KneTka — CTpyKTYypHO- *1. PeweHwne 3agay Ha onpegeneHue 2
dyHKUMOHaNbHasa eanHULa rnocnenoBaTenibHOCTU HYKIeoTnaos,
XKNBOIO aMUWHOKUCIIOT B Morekyne bernka
CTtpoeHune n pyHKLMmn *2. Teopus KNOHanbHO-CEeNeKTUBHOIo 2




yenoseyecTBa. BakumHauus kak
npodurnakTnka MHEKUMOHHbIX 3aborieBaHN.
lMpencraBneHne yCTHbIX COOBLLEHUI C
npes3eHTauunein, NOAroTOBMEHHbIX MO NEPEYHI0
WCTOYHWKOB, PEKOMEHO0BAHHbIX
npenogasartenemM

*3. PeweHune 3agay Ha onpegeneHune
BEPOATHOCTM BO3HMKHOBEHUSA
HacneacTBEHHbIX MPU3HAKOB Mpu MOHO-, An-,
nonurnbpuaHoOM 1 aHanuampyroem
CKpelLmBaHnn, cocTaBfneHne reHoTUMNYECKUX
CXEM CKpelmBaHu4

*4, PeweHune 3agad Ha onpeaeneHne
BEpPOATHOCTN BO3HMKHOBEHUA
HacneacTtBeHHbIX NMPU3HAKOB NMpu pasrnyHbIX
TMNax B3anMOAENCTBUSA reHOB, COCTaBfIEHNE
reHOTUNUYECKNX CXEM CKpeLUnBaHUS.
PeweHune 3agay Ha onpeaeneHune
BEPOATHOCTM BO3HUKHOBEHUSA
HacneacTBEHHbLIX MPU3HAKOB NP CLENSIEHHOM
HacnegoBaHUKM, COCTaBIEHNE FEHOTUMNYECKUX
CXeM CKpelnBaHuA. PeweHne 3adad Ha
onpeaeneHne BepoOATHOCTN BO3HUMKHOBEHUA
HacneacTBeHHbIX NPU3HaKoB, CUenieHHbIX C
NMoyioM, CcoCTaBJieHNEe reHoOTUNM4eCKnx cxem
CcKpewmBaHms

Teopus aBonoumm

*5. lNpencraBneHne yCTHOro coobLueHms u
NeHTbl BPEMEHU MO OCHOBHbLIM 3Tanam
BO3HMKHOBEHUS N Pa3BUTUS XKMBOTHOIO U
pacTUTenbHOro Myupa, NoAroTOBEHHbIX MO
NnepeyHto MCTOYHUKOB, PEKOMEHA0BaHHbIX
npenogasatenem

*6. Bpems 1 nyTu pacceneHus 4Yenoseka no
nnaxeTe. [NprcnocobneHHOCTb YernoBeka K
pasHbIM yCcrioBusM cpefbl. BnuaHue
reorpadudeckon cpeabl Ha MOpPdOMOrno n
dusnonoruio Yyenoseka

3aLIJ,I/ITa NIEHT BpeMeHU U MeHTarbHbIX KapT B
dopmaTe YyCTHOro CoobLLEHNS,
noAroToBJIEHHbIX NO NepeYvyHio NICTOYHUKOB,
pekoMeHA0BaHHbIX NpenogasaTenem

Skonorus

*7. Tpodunyeckme uenn n cetu. OCHOBHbIE
nokasaTenu skocuctemMbl. Buomacca n
NpoayKums. Jkonornyeckne nupamuabl Yncen,
Huomaccsl 1 aHepruu. MNMpasuno nupamuab
3HEepruu.

PelueHne npakTMKo-OpMeHTUPOBAHHbIX
pacyeTHbIX 3a4aHUI MO NEePEHOCY BELLECTBA U
3HEpPrnn B 9KOCUCTEMAaX C COCTaBreHne
Tpodhnyeckmx Lenen n nupammg Grnomaccel u
3Heprum

*8. PelueHne npakTMko-opneHTUPOBaHHbIX
pacyeTHbIX 3a4ay Ha onpeaerneHne nnoLwaam
HacaxaeHUn Anst CHUXKEHUS KOHLEHTpauum
yrrnekucnoro rasa B atMocdepe CBoero
pervoHa npoxmeaHus

*9. PelleHne NpaKTUKO-OpUEHTUPOBaHHbIX
pacyeTHbIX 3a4aHuii Mo COXpPaHEHIo
NPUPOAHBIX PECYPCOB CBOENO permoHa
npoXuBaHusa (pacyeTHoe 3aJaHue Mo pacyeTy
CTPYKTYpPbl 3anacoB APeBECHHbI)

*10. OnpegeneHne CyTOYHOro paumMoHa




nnTaHnga

*11. CosgaHve nHaMBuayanbHON NaMATKU No 2
opraHusaumm paumoHanbHon nUsnyeckomn
aKTMBHOCTM

5. Buonorus B xnsHu - -

*B hopme NpakTU4eCcKon NoaroToBKM

5.2.3 JlabopaTopHbI NpaKTUKYM

Ne HanmeHoBaHue pasgena Tematunka nabopaTtopHbix paboT Tpyno-
n/n y4yebHoro npeameTa €MKOCTb,
ak. M.
1. KneTka — CTPYKTYpHO- *1. “OnpegeneHve ButammHa C B npogykTax 2
byHKUMOHaNbHasa eanHuLa nutaHng”
PKMBOro
*2.  «I'mppoduneHo-rnapocdobHble CBOKMCTBA 2
nMNuaoB»
*3. «CTpoeHue kneTkn (pacTeHusi, XMBOTHbIE, 2

rpvbbl) M KNEeTOYHble BKMNIOYEHUs (Kpaxmarn,
KapoTMHOUAbI, XNOPONAacTbl, XPOMONNACTbI)»

2. CTpoeHue u pyHKumm opraHmama | - -

3. Teopus aBonouun - -

4, Qkonorus *4, «YMCTBEHHasi paboTOCNOCOBHOCTLY 2
*5. «BnusiHne abuoTuuveckmx dakTopoB Ha 2
YyernoBeka (HM3KMe 1 BbICOKME TEMNEPATYPbI)»

5. Brvonorus B XusHu -

*B (hopMe MpaKTU4EeCcKon NoAroTOBKM

6 YyeOGHO-MeTOaQNYECKOE M MH(hOoOpMaLMOHHOEe obecneYyeHne AUCLUNIIUHBI
[ns ocBoeHnsa yyebHoro npegmMmeTa 00y4yatoWwmncss MoXeT UCNOSb30BaThb:

OcHoBHas nuTteparypa:

1. buonozaus. basosbilt u yanybneHHbItU yposHu: 10—11 Knaccel : y4ebHUK
Ons  cpedHeao obweao obpasosaHus/ B. H. SpbieuH  [u  dp.] — Mocksa :
U3damenbcmeo KOpaum, 2023 hitps://urait.ru/viewer/biologiya-bazovyy-i-uglublennyy-
urovni-10-11-klassy-530646#page/1

2. buonozusa. 10 «kmacc : y4ebHuk 0nsa  obweobpazoeamersibHbIX
opeaHu3auut : 6aszosbil yposeHb / B. B. lNace4Huk [u Op.] - Mockea : lNpocseweHue,
2021,2020

3. buonozusa. 11 «knacc : y4ebHuk Ons obuweobpa3osameribHbIX
opeaHu3auul : 6asosbll yposeHb / B. B. lNace4Huk [u Op.] - Mockea : lNpocseweHue,
2021,2019

JdononHutenbHasn nutepartypa.

1. Jlanuuykas, T. B. buonoeaus. Tecmsbl : y4ebHoe nocobue Onisi cpeOHez20
rnpogheccuoHanbHo20 obpasosaHuss — Mockea : W3damenbcmeo Hpaum, 2023
https://urait.ru/viewer/biologiya-testy-519715#page/l

2. JleoHosa, I. . buonozus — CaHkm-llemepbype : JlaHb, 2023

https://reader.lanbook.com/book/282434



https://urait.ru/viewer/biologiya-bazovyy-i-uglublennyy-urovni-10-11-klassy-530646#page/1
https://urait.ru/viewer/biologiya-bazovyy-i-uglublennyy-urovni-10-11-klassy-530646#page/1
https://urait.ru/viewer/biologiya-testy-519715#page/1
https://reader.lanbook.com/book/282434

6.3 MNMepeyeHb
camocTofiTenlbHON paboTbl ob6y4yarowmxcs

y4yebHO-MeTOoANYEeCKOro

obecneyeHun ans

6.4 NepeyeHb pecypcoB UHPOPMALUOHHO-TENIEKOMMYHMUKALMOHHOMN CeTn
«UAHTepHeT», He0b6Xo0aANMMbIX ANA OCBOEeHUA y4eObHOro npeamera

HavmeHoBaHue pecypca ceTn «IHTepHeT»

OnEeKTPOHHbIN agpec pecypca

«Poccurickoe obpasoBaHmne» - hegepanbHbIin nopTan

http://www.edu.ru/index.php

HayyHas anekTpoHHas bubnuoteka

http://www.elibrary.ru/defaulttx.asp?

depepanbHas yHMBepcuTeTcKasi KOMMbOTEPHAs CeTb
Poccumn

http://www.runnet.ru/

WHdopmaLmoHHasa cuctema «EguHoe okHo goctyna k
obpasoBaTtenbHbIM pecypcamy

http://www.window.edu.ru/

OnekTpoHHas bubnuoteka BI'YUT

http://biblos.vsuet.ru/megapro/web

Cait MuHncTepCcTBa Hayku U BbiCLLero obpa3oBaHust
PO

http://minobrnauki.gow.ru

MopTan oTkpbITOro on-line obpaszoBaHus

http://npoed.ru

VlHCbOpMaU,I/IOH HO-KOMMYHUKALUMOHHbIE TEXHONOTMN B

http://www.ict.edu.ru/

obpa3zoBaHuu. Cwucrema dhegepanbHbIX
obpaszoBaTtenbHbIX NopTanoB
OneKTpoHHas NMHopMaLnoHHo-obpa3oBaTenbHas | http://education.vsuet.ru

cpega PreQy BO «BIryuTt

6.5 [lepevyeHb WHGPOPMALMUOHHLIX TEXHONOIMA, WCNONb3yeMbIX NpuU
ocyliecTBneHun obpasoBaTenibHOro npowuecca no yyebHomy npeameTty, BKIoyas
nepeyeHb MnporpaMMHOro obecneyeHnss U UHGPOPMALUNOHHbLIX CMPaBOYHbIX
cucrtem

MpyM  un3ydeHUN AUCUMNAUHBI  MUCMNOMb3yeTCca nporpammHoe obecrneyeHue,
COBpPEMEHHbIe MNpodeccnoHarbHble 6a3sbl JaHHbIX U UHAOPMAUMOHHbLIE CMpPaBOYHbIE
cuctembl: OMOC yHuBepcuTeTa, B TOM 4ucrie Ha 6ase nporpammHon nnatopmbl
«Cpepa anekTpoHHoro oby4veHns 3KL», aBTomaTtmMsmpoBaHHas nHpopmaumoHHas 6asa
«MHTepHeT-TpeHaxepbl», «MIHTEpHET-3K3aMeH».

Mpn ocBoOeHMM AUCUUNIIUHBLI UCMNOMb3YyeTCA JINLEH3UOHHOE U OTKpbITOEe
nporpaMmmMmHoe obecneyeHue — H-p, OC Windows, OC ALT Linux.

7 MatepmanbHO-TeXHM4YeCcKoe obecnevyeHne AUCLUUNIIUHbBI

Ob6ecneyeHHOCTb npouecca 0by4YeHUa TeXHUYECKUMWU cpeacTBamMu MOSTHOCTLIO
cootBeTcTByeT TpeboBaHuam PrOC no HanpaBneHuto noarotoBkn. MaTtepuanbHo-
TexHnyeckasn 6asa npuBegeHa B JIMLUEH3MOHHbLIX OpMax M pacrnonoxeHa BO
BHYTPEHHEN ceTu No agpecy http://education.vsuet.ru

Mpn YTEeHUM NeKuMi, NPOBEeAEeHUN MPaKTUYECKMX 3aHSATUMA U KOHTpPOMe 3HaHui
obyyaroLmnxcs no AMCUUNIINHE NCNONb3yeTCs:

[na nposeneHus
NEKUMOHHBIX,
nabopaTopHbIX U
NPaKkTU4ECKMUX 3aHATUN
ncrnonb3yetcs kab.
XUMNYeCKUx QUCuUmnnimH

(aya7)

KomnnekTbl yyebHon mebenm
BbiTskHOM WwKad — 1 wWT.
CywmneHbIn wkad — 1 wr.
Mwukpockon «Bruonam» - 3 wT.
Becbl aHanuTtuyeckune — 1 Wwr.
Becbl TexHu4eckune — 3 wWr.
Ouctnnnatop 410 — 1 wr.

BaHsa komBuHMpoBaHHas — 2 Wwr.
Becbl AH H -100

Becbl aHanutnyeckue BJ1P-200 — 1 wr.
Mpn — 5 wr.

AkBaguctunatop A3 — 10 mo



http://www.edu.ru/index.php
http://www.elibrary.ru/defaulttx.asp
http://www.runnet.ru/
http://www.window.edu.ru/
http://biblos.vsuet.ru/megapro/web
http://minobrnauki.gow.ru/
http://npoed.ru/
http://www.ict.edu.ru/
http://education.vsuet.ru/
http://education.vsuet.ru/

KoHnagyktomeTp H 8733

KanopumeTp doToanekTpudecknn — 1 wT.

Meyb MmydenbHas ¢ pyyYHbIM perynatopom — 1 wT.
Mpnbop XKykosa

pH-meTp 150 HANNA pH- 211

Pedpaktometp — 1 Wwr.

PasHoBecbl — 4 wWrT.

Cywwnnka anga nocyapl

CnektpodoTomeTp — 1 WT.

Lkad BbITsXKHON — 1 WIT.

Ayﬂ,I/ITOpVIFI ANs CaMOCTOATENbHOW pa6OTbI CTyOEHTOB:

KomnbloTepHbI knacc [Morobmnok ['pasuron - 12 mr., IAstbT O6pa3zoBanue 8.2,
AN CaMOCTOATENbHOW [IPHHTEP JIa3ePHBIA, Libre Office 6.1,
paboTbl, B T.4. Ans CKaHep, wxMaxima, Lazarus,
nposefeHus npoextop Epson 7, \Visual Studio Code
rpynnoBbIX U PKpaH MepeHOCHOH, HOYTOYK,

nHamBuayanbHbIX ra3MeHHbIN TeneBuzop 42" Panasonic,

KOHCYIbTaLni, Mikrotik cAP-2n

TEKYLLEro KOHTpons n

NPOMEXYTOYHON

attectauun (ayg.19)

[lononHuTensbHo, camocToaTenbHasa paboTta obyyarowmxcs, MOXeT
OCYLLECTBNSATLCS NPU UCNOMNb30BaHUM:

PecypcHbIl LeHTp KomnbroTepbl co cBOGOAHBIM JOCTYNOM B CETb AnbT O6pasoBaHue 8.2
VHTepHET 1 QNeKTPOHHLIMN BUBNNOTEYHBIMI 1 + LibreOffice
MHOPMALIMOHHO CrPaBOYHbIMU CUCTEMAMM. 6.2+Maxima

NMuueH3unsa Ne
AAA.0217.00 c
21.12.2017 r. no
«BeccpoyHo»

8. OueHO4YHble MaTepuanbl AOnsi  MPOMEXYTOYHOM  aTTecTauuu
obyuarowmxcs no yuye6Homy npegmeTty

OueHou4Hble maTtepuanbl (OM) ons ydebHoro npegmeTa BKIOYaloT B cebs:

- NnepevyeHb KOMMETEHUUN C yKazaHMeM WHOMKATOPOB OOCTMXEHUS KOMMETEHLUMWN,
3TanoB nx opMMpoBaHUSA B NpoLecce 0CBOEHNA obpasoBaTenbHOM NPorpaMmmel;

- OMMcaHue LwKan oueHNBaHus;

- TUMNOBbIE KOHTPOJSbHbIE 3aaHNSA U NHble MaTepuarbl, HeobxoanMble AN OLEHKM
3HaHWN, YMEHWI, HAaBbIKOB,

- MeTogudeckue matepuansel, onpegensiowme npoueaypbl oOLeHUBaHUS 3HaHWUN,
YMEHWI, HABbIKOB M NPaKTU4YECKOro onbITa.

OM npefctaBnaOTCs OTAENbHBIM KOMMNIEKTOM MU BXOAAT B COCTaB pabouen
nporpamMmmbl y4ebHOro npeagmeTa.

OueHouHble MmaTepuanbl  opmupytoTca B cooTtBetctBum ¢ 1 BIYUT
«lMonoxeHne 06 oLEHOYHBLIX MaTepManax»



K PABOYEW NPOTPAMME

AHHOTALUMUA

ANCLUUNIUHBI
«BUOJTIOTI'NA»

I'Ipou,ecc Nn3ydeHunda aOucuuniinHbl HanpaBrieH Ha (*)OpMI/IpOBaHVIe cneaywwmnx

KOMMNEeTEHLNN:
Kon HanmeHoBaHue MHaunkaTopbl AOCTUXKEHUS KOMMNETEHLNN
KoMneTeHuMn KoMneTeHuMn Obwwme [OvcuunnnHapHble
OK 01. BbibupaTb cnocobol | B yacTu TPydoBoro | - coopmMmpoBaTth 3HaHMS O MecTe
peLLeHns 3agad | BOCNUTaHUS: n ponn OWOMOrMM B CUCTEME
npodeccmoHanbHO | -  TFOTOBHOCTb K TpyAy, | €CTECTBEHHbIX Hayk, B
n AeATenbHOCTUN | OCO3HaHNe LLEHHOCTN | OpPMMPOBaHUM COBPEMEHHOM

NnPUMEHNTEeNbHO K
pas3nnMyHbIM
KOHTEKCTaM

mMacTepcTBa, Tpyaontobue;
- TOTOBHOCTb K aKTUBHOM

DEeATenbHOCTU
TEXHONOrMYeCcKon "
coumanbHomn
HanpaBMeHHOCTH,
CMOCOBHOCTb  MHULMMPOBATb,
nnaHnpoBaTb "

CaMOCTOATENMbHO  BbINOMHATb
TaKyto 4eATeNbHOCTb;

- WHTEpec K pasfuyHbIM
chepam npodoeccmoHasibHom
AeaTenbHOCTH,

OsnageHue yHuBepcarnbHbIMU
y4yebHbIMN NO3HaBaTENbHbIMN
DEeNCTBUAMMU:

a) GasoBble  nornyeckue
AencTeus:

- CaMOCTOSATENbHO
dopmynupoBaTb n
akTyanusnpoBatb npobnemy,
paccMmaTtpuBatb ee
BCECTOPOHHE;

- yCTaHaBnuBaTb
CYLLECTBEHHbIA MPU3HAK Wnu
OCHOBaHWUsl [ONsi  CpaBHEHWS,

Knaccudukaumm "
0606LeHns;

- onpenensitb uenu
AEATENbHOCTY, 3agaBaTtb

napaMeTpbl U KpUTEPUM UX
[AOCTVXEHWS;

- BbISIBNATb 3aKOHOMEPHOCTM
7 NpoTUBOPEYNS B
paccMaTpMBaeMbiX SABNEHUSX;

€CTECTBEHHOHAY4YHON  KapTUHbI
MuUpa, B MO3HaHUM  3aKOHOB
npupoabl U PELUeHUM KUHEHHO
BaXHbIX  COLMANbHO-3TUYECKHX,
SKOHOMWYECKUX,  SKOSFIOMMYECKNX
npobnem 4YenoBeyecTBa, a Takke

B peLueHnn BOMNpPOCOB
paunoHanbHOro

NPUPOLONONb30BaHNS; B
cdopmmpoBaHNK LLEHHOCTHOro
OTHOLUEHUSA K npupoge,

obuiecTBy, 4enoBeKky; O BKnage
POCCUIACKNX " 3apybexHbIX
yyYyeHblx - Guonoros B passBuTUE
ovonoruu; dYHKLMOHaNbHON
rPaMoOTHOCTU  4YenoBeka  Ans
PELLEHNST XXN3HEHHBIX Mpobnem,

- yMmMeTb Bragetb CUCTEMOW
Ononorn4yecknx 3HaHun, KoTopas
BKIOYaET:

OCHoBoOMonarawume
Ouonornyeckne TEPMUHBI "
NOHATUS (KMU3Hb, KMeTKa, TKaHb,

opraH, opraHuam, BUA,
nonynsaums, aKocucTema,
ounoueHos3, onocdepa;
mMeTabonusam, romeocTas,
KNEeToYHbI UMMYHUTET,

onocuHTes Genka, Guononumepl,
ANCKPETHOCTb,  Camoperynsauus,
camMoBOCMNpoun3BeaeHune,
HacneaCcTBEHHOCTb,
N3MEHYNBOCTb,
9HEepro3aBMCUMOCTb,  POCT MU
passuTue);




- BHOCUTb KOPPEKTUBbI B
NEeATENbHOCTb, oLeHuBaTb
COOTBETCTBME  pe3yNnbTaToB
LensM, OLEeHMBaTb  PUCKM
nocneacTBuin AeATeNbHOCTY;
- pasBuBaTb  KpeaTUBHOE
MblUNEHNE NpPU  peLleHun
XXU3HEHHbIX Npobnem

0) 0asoBble
nccregoBaTenbckue
DencTeuna:

- BMageTb HaBblkamun y4yebHo-
ncecregoBaTeribCKon "
NPOEKTHOM nesTenbLHOCTH,
HaBbIKamMu paspeLLeHms
npobnem;

- BbIABJIATb NMPUYNHHO-
cnenctBeHHble CBA3N n

aKkTyanuauposaTb 3agauy,
BblABUraTb  runotesy  ee
peLleHus, HaxoauTb
aprymeHTbI ans
[oKasaTenbcTBa CBOUX
yTBEPXXAEHUIA, 3aaaBaTb

napameTpbl U KpUTEpPUM
peLleHus;

- aHanu3npoBaTb MONy4YeHHbIe
B XO4e pelleHus 3agaudu

pe3ynbTaTthl, KPUTUHECKN
OoueHnBaTb nx
OOCTOBEPHOCTb,

NPOrHO3MpoBaTb U3MEHEHNE B
HOBbIX YCIOBUSIX;

- YMEeTb NePEHOCUTb 3HaHWS B
No3HaBaTeNbHYO n
NPaKTUYECKYHO obnactu
Xn3HeLenaTenbHOCTH;

- ymeTb WHTErpMpoBaTb
3HaHWs n3 pasHbIX
npegMeTHbIX obnacTten;

- BblgBUraTb HOBble UAEW,
npegnaratb  OpUrMHarbHbIE
noaxoApl N peLleHns:;

- CMocobHOCTb ux
MCMOJIb30BaHUSA B
nosHaBaTeNnbHOM "

coumnanbHON NpakTuke

ouonornyeckme Teopuu:
knetoyHas Teopus T. WBaHHa, M
LLnengeHa, P. BupxoBa;
KITOHanbHO-CENEKTUBHOIO

nmmyHuteta [1. BOpnux, W.N.
MeuHukoBa, XPOMOCOMHasi
Teopua  HacrnegcTtBeHHoctTn  T.
MopraHa, 3akoH 3apoAblILLeBOro
cxoactea K. bapa, 9BOSIOLNOHHAS

Teopu4 Y. [apBuHa,
CUHTETMYEeCKas Teopus
3BOMOLMM, Teopwus

aHTponoreHesza Y. [lapBuHa;
Teopust OuoreoLieHo3a B.H.
CykauéBa; yvyeHusi H.1. BaBunoea
- 0 LUeHTpax MHoroobpasusa wu

NPOMCX0oXOeHNs! KyNbTYPHbIX
pacteHun, A.H. CesepuoBa - 0
nyTax " HanpaBneHnsax

aponouun, B.N. BepHaackoro - o
ouocdepe;
3aKoHbl (eanHoobpasnsa NOTOMKOB

nepBoro NoKoneHus,
pacLienneHms NPU3HaKoB,
He3aBMCUMOro HacnegoBaHWA
npu3HaKkoB I. Menpens,
cUeneHHoro HacnegoBaHUSA
Npu3HaKoB n HapyLleHns
cuenneHna reHoB T. MopraHa;
roMOJIOrM4YeCcKnx psOoB B

HacneacTBEHHOW  U3MEHYMBOCTM
H.N. BaBunoBa, reHeTn4eckoro
paBHoBecua [k. Xapan u B.
BaiiHbepra; 3apoabILLEeBoro
cxoacTBa K. bapa,
OuoreHeTMyeckoro  3akoHa 9.
ekkens, ®©. Mionnepa);
MPUHLMNbI (4mncToTbl ramer,
KOMMSIEMEHTAPHOCTHN);

npasuna (MuHumyma 0. Jlnbuxa,
9KOOrM4yeckKon nupamuabl Yncen,
Buomacchl 1 aHeprunm);

rmnotesbl  (KoauepsaTHon A.W.
OnapuHa, nepBu4yHoro 6ynboHa
Ix. XongewHa, mukpocdep C.
dokca, pubosmma T. Yek);

- chopmuposaTtb yMEHMS
packpbiBaTb cogepkaHue
OCHOBOMOMaratwLLmx

BGUONOrNYECKNX TEOPUIA U TMMOTES:




KIEeTOYHOMN, XPOMOCOMHOWN,
MyTaLMOHHON, 3BONOLMOHHON,
NPOUCXOXOEHMUS YKU3HU "
yerioBeka;, BIageHWe CUCTemMomn
3HaHUN 00 OCHOBHLIX MeToAdax
Hay4yHOro NO3HaHus,
ncnonb3yembix B OMOMNOrM4ecKknx
nccrneaoBaHUsX XKUBbIX 0OBbEKTOB

" 3KOCUCTEM (onncanwue,
n3mMepeHme, nposegeHune
HabnogeHun); cnocobamu
BbISABNEHMUSs n OLIEHKM
aHTPOMOreHHbIX U3MEHEeHUn B
npupoae;

- chopmumpoBaTtb yMeHus
packpblBaTb OCHOBOMonaratwLlLlune
Ouonornyeckne 3aKOHbI "

3akoHomepHocTu (. Mengens, T.
MopraHa, H.A. Baswunosa, 3.
lekkensi, ®. Monnepa, K. Bapa),
rPaHuLbl  UX MPUMEHUMOCTU K
XUBbIM CUCTEMAM,;

- YMeTb BblAENATb CYLLECTBEHHLIE
NPU3HaKK:

CTPOEHMS BUPYCOB, KNeToK
npokapuoT n 3yKapwoT;
O[HOKIETO4YHbIX "
MHOTOKITETOYHbIX OpraHu3moB,
BUOOB, ororeoLeHo30B,
aKocuctem n buocdepsi;
CTPOEHUSI OPraHoOB W CUCTEM
OpraHoOB pacCTEHWN, >KMBOTHBbIX,
yeroBeka; npoueccoB
XU3HEeOeATeNnbHOCTH,
npoTeKkawwmMx B  OpraHu3Max
pacTeHWI, XXNBOTHbIX 1 YENOBEKA;
Oumonornyeckmx NPOLIECCOB:
obmeHa BeulecTB (MeTabonusm),
UHopMaumMm U  npeBpaLeHns
3Heprun, OpoxeHus,
aBTOTPOYHOrO N reTepoTpodHOro
TUNOB NUTaHWs, POTOCUHTE3a WU
XEMOCWHTE3a, MMWUTO3a, MeWnoasa,
rameToreHesa, ambpuoreHesa,
NOCTOSMOPMOHANBHOIO  pasBUTUS,
Pa3MHOXEHWs, UHAMBUOYANbHOrO
pasBUTUS opraHu3ma
(oHTOreHesa), B3aMMOLEMNCTBUSA
reHoB, reteposuca; AeNcTBuin
NCKYCCTBEHHOIO oToopa,




cTabunuampytoLlero, ABWXKYLLErO
N paspbiBalOLLEro €CTEeCTBEHHOro
oTOopa; annonaTpuyeckoro wu

cMMNaTpUYecKoro

BMOo006pa3oBaHus; BNUSAHUSA
ABWXKYLLMX CUI  SBOMIOUMM  Ha
reHocpoHA nonynsunm;

nNpucnocobneHHOCT OopraHn3mMoB
K cpene obutaHus, YyepegoBaHus
HanpasneHnn 9BONOLUU;
KpyroBopoTa BeELLEeCTB W MNOToKa
3HEeprumn B aKOCUCTEMAX;

- NpnMobpecTn onbIT NPUMEHEHUS
OCHOBHbIX  MeTOAOB  Hay4yHOro
Nno3HaHu4, NCMOSb3yeMbIX B

ovonoruu: HabntoaeHns "
onucaHus XKUBbIX cucTeM,
npoueccos " ABITEHUN;

opraHmsauunmn n nposeneHunsA
ouonornyeckoro JKCnepmnMeHTa,
BblABMXXEHNA TUNOTE3, BbIABIIATb

3aBNCUMOCTH mMexay
ncecneagyembiMmn BenninHamm,
00BACHATb nony4yeHHbIe

pesynbTatbl U (OPMynMpPoOBaTb
BbiBOObI C  UCMONIb30BaHUEM
Hay4HbIX MOHATUWA, Teopun wn
3aKOHOB;

- cchopmmpoBaTtb yMEeHMS
BblOENATb CyLLIEeCTBEHHbIE
NpuU3HaKu BMPYCOB, KNneTok
npoKapuoT n 3yKapwoT;
O[HOKIETO4YHbIX "
MHOFOKITETOYHbIX OpraHu3moB,
BMOOB, OunoreoueHo30B "
3KoCUCTEM; 0COBEHHOCTH
npoueccoB oOOMeHa BellecTB W
npeBpaLLEHNsT 3HEPTUU B KITETKE,
doTOoCMHTE3a, MNNACTUYECKOTO U
3HEepPreTN4ecKoro obMmeHa,
XEMOCUHTEe3a, MUTO3a, Menoasa,
ONNoOA4OTBOPEHUS, pasBUTUA U
Pa3MHOXEHWs, UHAMBUOYANbHOrO

pasBUTUS opraHu3ma
(oHTOreHesa), 60opb6bI 3a
CyLLeCTBOBaHME, €CTEeCTBEHHOrO
oTtbopa, BnaoobpasoBaHus,

NPUCNOCOBNEHHOCTU OpraH13MoB
K cpege o6wuTaHus, BRUSHUA
KOMMOHEHTOB aKocucTem,




aAHTPONOreHHbIX N3MEHEHNN B
aKocMCTeEMax CBOEW MECTHOCTMU,

KpyroBopoTa BELecTB n
npespaLleHme SHeprum B
onocdepe;

- cchopmmpoBaTtb yMeHUs

NPUMEHATb MOMYyYEHHbIE 3HAHUSA
Onsa o0bsACHEeHUst BUOoMNOrMYeckmnx
npoLeccoB W 4BNeHUW, Ans
NPUHATUSA NPAKTUYECKUX peLUEeHUN
B MOBCEOHEBHOWM >XWU3HU C LIENbIO
obecneveHns ©e3onacHoCcTH
CBOEro 3[0pOBbA W 300POBbS
OKpY>KaKLLNX nogen,
cobniogeHns 3gopoBoro obpasa
KU3HMU, HOPM rPamMoTHOro
noseaeHns B OKpyXXatoLen
npupoaHon cpene; MNOHMMaHue
HeoOXOANMMOCTM  UCMOMb30BaHUSA

DOCTWXKEHWI COBpPEMEHHON
Guonormn n GuoTexHonorni Ans
paumnoHarnbHOro

NpUpPOaONONb3OBaHUS;  YMEHUe
MCMONb30BaTb COOTBETCTBYHOLLME
apryMeHTbl, Buonorunyeckyto
TEPMUHOMOTNIO U CUMBOSUKY AN
[lokasaTenbcTBa poacTea
OopraHn3mMoB pasHbIX
cUCTEMATUYECKNX rpynm;
B3aMMOCBSI3  OpraHM3MoB MU
cpedbl  obWTaHMS;  eavHCTBa

YeroBEeYECKMX pac;
HeobxoaMmMocTun 340pOBOro
obpasza  Ku3HW,  COXpaHEHMUS
pa3Hoobpa3sus BNOOB "
9KOCUCTEM, Kak ycrnosusi

COCYLLIECTBOBAHMSA  MNpupoabl W
YeroBeYeCTBa;

- cthopmupoBaTb ymMeHus1 peluatb
ounonornyeckue 3apauu,
COCTaBNATb reHoTUNn4eckue
CXEeMbl CKpeluMBaHUSA Ansa pasHblX
TUNOB HacrefoBaHWs MNPU3HAKOB
y OpraHvM3MoB, COCTaBIIATb CXEMbI
nepeHoca BeELeCTB U 3Heprun B
akocuctemax  (Uenum  nuTaHus,

nuwieBble cetn), BbISIBNATb
NMPUYUHHO-CNEACTBEHHbIE  CBSA3N
mexay nccnegyembiMm

ononorn4yeckumm obbekTamm,




npoueccamu " ABNEHUAMMU;
AenaTtb BbiBOAbl M MPOrHO3bl Ha

OCHOBaHuU1 NOMYYEHHbIX
pe3ynbTaTos;

- chopmmpoBaTtb yMeHunsa
KpUTUYECKM OLEeHnBaTb
MHopMaLMIO ouonormnyeckoro
coaepkaHus, BKIIOYAIOLLYHO
nceBAoHayYHble 3HaHWS n3
pasnnyHbIX NCTOYHUKOB
(cpenctea MaCcCOBOW
MHgopMaLmn, Hay4Ho-
nonynsipHble mMaTepuansbl);
NHTEpNpeTMpoBaTb aTn4eckne
acnekTbl COBPEMEHHbIX
nccnegoBaHun B BGuonoruw,
MeguuuHe, BroTexHonornu;
paccmaTtpuBaTb rnobanbHble
aKonorn4eckmne npobnembi
COBpeEMEHHOCTN,  hopmMMpoBaTh
no OTHOLLEHNIO K HUM

COOCTBEHHYI0 MO3ULUNIO, YMEHWe
OLEeHMBaTb 3TUYECKME acnekTbl
COBPEMEHHbIX WCCNeaoBaHun B
obnactu ovnoTtexHonormum n
reHeTn4ecKknx TEXHOMOTUM
(KNOHMPOBaHME,  UCKYCCTBEHHOE
OnnogoTBOPEHUE, HarnpaBneHHoe
M3MEHEHME TeHOMa W co3aaHue
TPaHCreHHbIX OPraHN3MOB);

- cchopmmpoBaTtb yMEeHMS
co3faBaTb coOCTBEHHbIE
NMUCbMEHHbIE " YCTHbIE
coobLeHns Ha OCHOBE
ovonornyeckon WHgopmaumm u3s
HECKOMNbKNX NCTOYHUKOB,
rPamoTHO ncnonb3oBaTtb

NOHATUNHBLINA annapaT G1UoNormu;

- yMeTb BblgBUratb rMnoTesbl,
NpoBepSTb nx
3KCnepuMeHTanbHbIMK
cpeacrteamu, OpMynupys Lerb
nccnegoBaHusi,  aHanMsMpoBaTb
NONyYEHHbIE pe3ynbTaTbl n
JenaTtb BbIBOAbI;

- MPUHUMATb yyacTue B Hay4vHO-
nccnegosatenbckon paboTte no
Ouonorum, akonornn u MegulnHe,
npoBoAuMON Ha 6ase LUKOSbHbIX
Hay4HbIX obwecTB M nNy6rmMyHO




npeacTaBnaTb nony4yeHHble
pe3ynbTatbl Ha  YY4EHUYECKMX
KOH(EPEHLMSIX Pa3HOro YPOBHS;

OK 02.

Wcnonb3oBaTtb
COBpPEMEHHbIE
cpenctea  MOMCKa,
aHanusa n
NMHTepnpeTaumnm
MHGopMaLnn 7
NHOPMaLMOHHbIE
TEXHONOrNK ans
BbINOSIHEHMS 3adad
npoeccmoHansHo
N OeATenbHOCTH

B obnactu
Hay4YHOro NO3HaHWUS:
- chopMmnpoBaHHOCTb
MUPOBO33pPEHMS,
COOTBETCTBYHOLLENO
COBpPEeMEHHOMY
pasBuUTUS

LeHHOCTH

YPOBHIO
HayKu "
obLecTBeHHOM NpaKkTUKu,
OCHOBaHHOrO Ha Aawuanore
KynbTyp,  CMOCOGCTBYOLLErO
OCO3HaHMIO CBOEro Mecta B
NONUKYNbTYPHOM MUPE;

- COBepLUEHCTBOBaHME
SA3bIKOBOM W YMTaATENbCKON
KynbTypbl Kak  cpeacTea
B3aMMOOeNCcTBUS Mexay
NIOObMU U MO3HAHUSA MUPa;

- OCO3HaHue LLEHHOCTH
Hay4HOM JEeATEerNnbHOCTH,
rOTOBHOCTb OCYLLEeCTBNATb
MPOEKTHYO "
nccneaoBaTeNnbCKyo
AeaTenbHOCTb
NHANBMAYANbHO U B rpynne;
OBnageHue yHuBepcarnbHbIMU
y4ebHbIMN NO3HaBaTENbHbIMMN
JENCTBUAMM:

B) pabota ¢ nHpopmaumen:

- BnageTb HaBblKamMu
nony4yeHns uHdopmauum u3
WCTOYHUKOB pasHbIX TUMOB,

CaMOCTOATENIbHO
OCyLLEeCTBNATb NOUCK, aHanus,
cucremMaTtmnsaunto n

MHTepnpeTaumnio nHdopmaumm
pasnuyHbIX BUAOB M hopm

npeacTaBneHuns;
- co3gaBaTb  TEKCTbl B
pasnuuHblX  opmaTax C
y4yeTom Ha3Ha4eHus
WHopMaLumMm U LeneBon
ayauTopun, BblOMpas
ONTUMarnbHYI0 dopmy

- chopmmpoBaTtb yMeHusa
KPpUTNYECKM OLleHMBaTb
WMHopMaLmIo BGuonornyeckoro
coepxaHus, BKIOYAOLLYHO
nceBAoOHayYHble 3HaHus n3
pas3fiMyHbIX NCTOYHUNKOB
(cpenctea MaCcCOBOW
NMHpopmaLmK, Hay4HO-
nonynsipHble MaTtepuarnsl);
NHTepPnpeTnpoBaThb aTU4eckne
acnekTbl COBPEMEHHbIX
nccneaoBaHun B owonorum,

mMeauumHe, BUoTEXHONOTUN;
- VHTEpnpeTupoBaTb 3TUYECKUE

acnekThbl COBPEMEHHbIX
nccnenoBaHun B owonorum,
MeaunuuHe, ouoTexHonoruu;
paccmaTpuBaTb rnobanbHble
3Konorn4eckne npobnemol
COBpEeMeHHOCTH, opMmnpoBaThb
no OTHOLLUEHUIO K HUM

COOCTBEHHYIO MO3MLUMIO, YMEHUe
oLeHMBaTb 3TUYECKME acnekTbl
COBPEMEHHbIX MCCneaoBaHWin B

obnactu GroTexHonorum "
reHeTUYEeCKNX TEXHONOrNN
(KNOHMPOBaHME,  UCKYCCTBEHHOE

onnogoTBopeHne, HarnpaBJieHHOe
n3MeHeHne reHoma un co3gaHue
TPaHCreHHbIX 0pFaHI/I3MOB);

- cchopmmpoBaTtb yMEeHMS
co3gaBaTb coOCTBEHHbIE
NMUCbMEHHbIE " YCTHbIE
coobleHns Ha ocHoBe
BGuonornyeckon uHgopmaumm wus
HECKOMNbKNX NCTOYHUKOB,
rpamMoTHO ncnonb3oBaTb

NOHATUNHBIM annapaT Guonornu




npeacTaBneHns n
BM3yanusauuu;

- OlLeHMBaTb [OCTOBEPHOCTb,
NEermMTMMHOCTb  MHdbopMaLmK,
ee COOTBETCTBME NPaBOBbIM U
MOpParnbHO-3TUYECKUM

HopMaw;

- ucrnonb3oBaTb CcpeacTea
MHGOPMALMOHHBIX "
KOMMYHWUKaLMOHHbIX
TEXHOMNOrMM B peLlueHnn
KOrHUTUBHbIX,
KOMMYHWKaTUBHbIX n

OpraHmM3auMoOHHbIX 3agad C
cobntogeHnem  TpeboBaHui
3ProHOMMKM, TEXHUKN
©e3onacHocTH, rMrneHsbl,
pecypcocbepexeHus,
NPaBOBbIX N 3TUYECKUX HOPM,
HOpM MHGOPMaLMOHHON
©esonacHocTu;

- BnageTb
pacno3HaBaHusi M
NMHopmaLmK,
MHGOPMaLIMOHHON
6e30MacHOCTM NIMYHOCTH

HaBbIKaMu
3aLUThI

OK 04.

SdhdekTnBHO

B3anmMmogencreoBaT
b n pabotatb B

KOIneKTuee
KoMaHae

n

- rOTOBHOCTb K
camMopasBuUTUIo,
CaMOCTOATENbHOCTHU "
camoonpeaeneHnto;
-oBnageHue HaBbIKamMu
y4yebHO-nccnenoBaTenbCckon,
NPOEKTHOM U  couManbHON
NeaTenbHOCTY;

OsnageHue yHuBepcarnbHbIMU
KOMMYHUKaTUBHbLIMM
DEeNCTBUAMMU:

0) COBMeCTHas
DesaTenbHOCTb:

- MOHMMaTb W WCMONb30BaTb
npevMmMyLiecTsa KOMaHaHOM U
nHOMBUOyanbHom paboThbl;

- NPUHMMATb uenu
COBMECTHON  [eATEeNnbHOCTH,
OpraHun3oBbIBaTb n

KoopanHMpoBaTb AENCTBUS MO
ee [OCTMXEHUID: COCTaBnATb
nnaH JENCTBUN,
pacnpeaendatb posiM ¢ y4eToMm

- cchopmmpoBaTtb yMEeHMS
co3faBaTb CcoOCTBEHHbIE
NMUCbMEHHbIE n YCTHbIE
coobLeHus Ha OoCcHoBe
ouonornyeckon WHgopmaumm u3s
HECKOMbKNX NCTOYHUKOB,
rpamoTHO ncnonb3oBaTtb
NOHATUMHBINA annapaT buonoruu;

- yMeTb BblAgBUratb rMnoTesbl,
npoBepATb nx
aKCnepuMeHTanbHbIMK
cpeacrtesamu, opMynupysa LUerb
nccnegoBaHus,  aHanmMaMpoBaTb
NOMyYeHHbIe pe3ynbTaTbl n
AenaTtb BbIBOAbI;

- MPUHUMATb yyYacTue B Hay4vHO-
nccnegosaTenbckonm pabote no
ounonorum, aKonornnm N MeguLunHe,
npoBoAuMON Ha 6ase LUKOSbHbIX
Hay4HblX obwecTB M ny6nnyHo
npeacTaensTb NOSyYEHHbIE
pe3ynbTaTbl Ha  YYEHUYECKUX
KOH(bepeHLNSAX pa3HOro ypoBHS




MHEHWI y4aCTHUKOB
obcyxgaTb pesynbTaTbl
COBMECTHOM paboThl;

- KOOpAMHUPOBAaTL n
BbIMOMHATb paboTty B
YCNOBUSIX pearbHOoro,
BMPTYarbHOro n
KOMOUHMPOBAHHOTO
B3aMMOAENCTBUS;

- OCyLwlecCcTBNATb NO3NUTUBHOE
cTpaterm4eckoe nosegeHne B

pasnnyYHbIX cuUTyauusix,
NposiBNATbL  TBOPYECTBO MU
BoObOpaxeHue, ObITb

WHULIMATUBHBIM

OBnageHune yHuBepcarbHbIMU
perynsitTMBHbIMWU AEACTBUSIMUA;
r) npuHatne cebs n gpyrmx
nogen:

- NpuUHMMAaTb MOTUBbI W”
apryMeHTbl Apyrux nogen npu
aHanuse pe3ynbTaToB
[AeATENbHOCTMY;

- npusHaBaTb CBOE MpaBoO U
npaBo ApyrMx nwgen Ha
OLLNOKU;

- pasBuBaTtb CMNOCOBHOCTb
NOHMMaTb MWp C MNO3MLMK
ApYyroro yenoseka

OK 07.

CopelicTBoBaTth
COXpaHEeHUIo
OKpyXatoLLen
cpeapl,

pecypcocbepexeHu
to, NPUMEHSITb

3HaHNA
N3MEHEHUN
Knumara,
NPUHLMNbI
BGepexnueoro
Npou3BOACTBA,
apbheKkTnBHO
AencTBoBaTb
ype3Bbl4aNHbIX
cUTyaumsix.

o6

B obnactn 3Komormyeckoro
BOCMUTAHUS:

- chopMmnpoBaHHOCTb
3KONOrnyeckomn KynbTypbl,
NoHMMaHue BNUAHNS
coumnarnbHO-3KOHOMMYECKNX
NMpoLUeccoB Ha  COCTOSIHUE
npupogHON UK  couunarnbHON
cpeapl, 0CO3HaHue
rnobanbHoro xapakrepa
9KOMOrm4yeckmx npobnem;

- nnaHMpoBaHne "
OCyLLUEeCTBNEeHNe OENCTBUA B
OKpYyXatoLLen cpene Ha
OCHOBe 3HaHusA uenemn
yCTOMYMBOro pa3sutns
4YenoBeYecTBa;

aKTUBHOE HenpusaTne
OEeNCTBUIN, NPUHOCALLUNX Bpen
OKpYyXatoLLen cpeqe;

- BnageTb CUCTEeMOW 3HaHuh 00
OCHOBHbIX MeTodax Hay4HOro
Nno3HaHus, MUcnonb3yembix B
Ovonornyecknx  mMccnegoBaHUAX
XUBbIX OOBEKTOB U 3KOCUCTEM
(onucanwve, n3MepeHme,
nposedeHne HabnoaeHun);
cnocobamu BbISIBIEHUS U OLEHKU
@HTPOMOreHHbIX U3MEHEHUA B
npupoae;

- ymeTb BbISBNATb
OTNNYMTENDBHBbIE MPU3HAKU KUBbIX
cuctem, B TOM u4ucne rpuobos,
pPacTEHWI, XXMBOTHbIX N YEITOBEKa;
NpUCNocobneHHOCTb  BUMAOB K
cpefge obutaHmsi, abMoTUYECKUX N
onoTn4eckux KOMIMOHEHTOB
3KOCUCTEM, B3anMocBsi3en
opraHMsmoB B  coobliecTBax,
@HTPOMOreHHbIX  U3MEHEHMI B




- YMeHue nporHo3npoBaTb
HebnaronpusaTHbIE
3Konorn4yeckne nocneacTeus
npegnpuHUMaemMbix
JencTesun, npegoTBpallaThb
nxX;

- pacLmnpeHmne onbITa
DeaTenbHOCTM 3KONOrM4eckom
HanpaBneHHOCTY;

- oBnageHue HaBbIKamMu
y4ebHO-MccnenoBaTenbCKoN,
NPOEKTHOM U  CcouManbHON
neaTenbHOCTH

9KOCMCTEMAX CBOEW MECTHOCTMU;

- YMeTb BblAeNATb CyLLECTBEHHbIE
NpU3HaKku Buonornyecknx
npoueccoB: oOMeHa BeLlecTB
(meTabonumam), wuHpopmaumm w
npespaLleHuns 3Hepruu,
OpoXeHusi,  aBTOTPOPHOMO MU
retTepoTpooHOro TUMOB NUTAHUA,
doToCMHTE3a M XEMOCWUHTE3a,
MWUTO3a, MEN03a, rameToreHesa,
amMbpuoreHesa,
NOCTOSMOPMOHANBbHOIO  Pa3BUTUS,
Pa3MHOXEHMWs1, UHAMBUOYANbHOro
pasBUTUS opraHusma
(oHTOreHesa), B3aMMOAENCTBUSA
reHoB, reTteposuca; AOencTBui
NCKYCCTBEHHOIO oTbopa,
CTabMNM3NpyoLEro, ABUXKYLLEro
N paspbiBaloLLEr0 eCTECTBEHHOro
otbopa; annonaTtpuyeckoro u
CMMMNaTPU4ECKOro
BNOoo6pa3oBaHng; BNUSHNS
OBWXYLLMX CWIl SBOMOUMK  Ha
reHoqoHA nonynsiymu;
NpUcnocobneHHOCTM OpraHn3mMoB
K cpeae obuTaHusa, YyepeaoBaHUA
HanpasneHnn 3BOSOLNY;
KpyroBopoTa BELLECTB W MNOTOKa

SHEeprmm B 3aKOCUCTeEMax

CopgepxxaHue pa3fenoB AUCLUMNIIUHbI:

Buonorns kak Hayka. CBa3b Ouonormm € OpyrMMyM  Haykamn: Buoxumus,
brnodunamka, buoHmka, reHoreorpacua n ap. Ponb n mecto 6uonorum B hopMmmnpoBaHmnn
COBPEMEHHOM Hay4yHOM KapTUHbI Mupa. 3HaveHne Buonornyecknx 3HaHumn. Uctopus
ovonormn. 3HadeHue uuTonorMuM Ans pasBuTUs BuonorMm M No3HaHWA Npupoabl.
MeToabl LMTONOrMN: MUKPOCKOMUSA, XpomaTtorpadusi, anekTpodopes, MeETOL MeYeHbIX
aTtomoB, auddepeHumnanbHoe LeHTpUyrmpoBaHme, KynbTypa KIeTok.

PasHooOpasne ©Ownocuctem. OpraHmszauma 6OUONOrMYECcKMX cuctem. YpoBHU
opraHmsauun  BuocUcTeEM:  MOMEKYNSPHO-TEHETUYECKUIA,  OpPraHOMOHO-KNETOYHbIN,
OpraHM3MeEHHbIN, NONYNSALUMOHHO-BUOOBOW, 3KOCUCTEMHLIN  (BUOreoLeHOTUYECKNIA),
BuocepHbin. Haykn, usydarowme Ouonormyeckme o06BLEKTbI Ha pasHbIX YPOBHSX
opraHusauum xusHun. OOLwas xapakTepucTMka >XU3HW, CBOWCTBA XUBbLIX CUCTEM.
Mpouecchl, nponcxoaswue B buocmucremax.

Xnmumyecknn  coctaB  KrneTku.  HeopraHuyeckue
BGuonornyeckas pone.

OpraHnyeckne BewecTBa kneTtku. buonornyeckne nonumepsl. benku. Ctpyktypa
n yHKuuMM ©GenkoBon Monekynbl. PepMeHTbl, MPUHUMN WUX OEWCTBUA. YINeBoabl.
Buornorunyeckne yHKUUKM yrneBoaos.

BeLlecTBa KIeTKN, nXx




Jinnuabl. O6wmin nnaH cTpoenus. [unapodpunbHo-rmapodobHbie CBOMCTBA.
Knaccudumkaumsa nunugos. buonorndeckune dyHkumm nunugos. AT®. CrtpoeHue
mornekynbl AT®. buonorndeckne pyHkumm ATO.

KnetoyHas Tteopusa (T. WWBaHH, M. WnengeH, P. BupxoB). OCHOBHbIE NOMOXEHUNA
COBPEMEHHOM  KIEeTOMHOM  Teopun.  Tunbl  KNETOK:  dykapuoTudeckas MU
npokapuoTudeckas. CpaBHUTENbHAs XapakTepucTuKa KIeToK 3yKapuoT (pacTUTesibHOWN,
XMBOTHOWN, rpnbHon). CTpoeHne npokapuoTudeckon knetkn. OcobeHHOCTU CTpOeHus
reTepoTpodHOm n aBTOTPOOHOM NPOKapMoOTUYECKUX KIeToK. CtpoeHnune
nnasmaTu4eckon MembpaHbl. TpaHCNOPT BELWECTB Yepes nrasMaTuyeckyto MemopaHy:
NMacCMBHbIA U aKTUBHbIA. OHOOUMUTO3: NMMHOUMTO3, dharoumntod. Ik3oumTtos. Obonouka
nnNun kneTovHasa cteHka. CTpykTypa n YHKLUMM KIETOYHOW CTEHKM pacTeHun, rpubos.

Uutonnasma. Uwutosonb. Lutockenetr. OagHomMembGpaHHble opraHouabl KNeTKW:
aHgonnasmatudeckass cetb (JOMNC), annapat lonbopKuW, NM30COMbI, MNEPOKCUCOMBI,
BaKyomnn pacTtuTerbHbIX KneTtok. CTpoeHne u oyHKUMM ogHOMeMOpaHHbIX OpraHoMaoB
kneTkn. KneTouyHbin cok. Typrop.

[MonyaBTOHOMHbIE OpraHouAbl KMeTKW: MUTOXOHOPWUW, MNAacTuipl: XnoponnacTbl,
XpomonnacTbl, NeNKonnacTbl, X CTPOeHMEe U (PYHKUMK. AOepHbl annapaT KneTkw,
CTpOEHME N PYHKLUMN.

HemembpaHHble opraHomabl KneTkn: PuUbOCOMbI, MUKPOTPYOOUKM, KIETOYHbLIN
ueHTtp. OpraHomabl OBWXKEHUS: pPEeCHUYKM U XryTukn. CTtpoeHve U PyHKLMK
HemeMOpaHHbIX OpraHONa0B KNEeTKU.

CTtpoeHne XxpomocoM. XpPOMOCOMHLIM Habop KMETOK, rOMOSOrMNYHbIE U
HEroMOSIoOrMYHblE XPOMOCOMBbI, ranfiouaHbii 1 OUNAouaHbI Habop. HykneuHoBble
kmcnotel. AHK wn  PHK. CrpoeHne  HykneumHoBbIX  KucnoT.  HykneoTtuabl.
KomnnemeHTapHble a3oTucTble ocHoBaHusA. [Npasuno Yapradda. Crtpyktypa OHK —
ABovHasa cnupanb. MecTtoHaxoxaeHne wn  6uonorndeckne dyHkumm OHK.  OHK-
akcnepTusa. Bugsl PHK. ®yHkuun PHK B kneTke.

MaTpuyHbin cuHTed HK — pennukaums. MNpuHumnel pennukaumm AHK. MexaHuam
pennukaummn OHK. Penapauna OHK (gopennekatueHas, noctpennekaTtmeHas). Peakunn
MaTpUYHOro cuHTe3a. MNpUHUMN KOMNIEMEHTAPHOCTU B peakLMsiX MaTpUYHOIO CUHTE3a.
OHK un reHbl. 'eHeTU4ecknn kog, ero CBOMCTBA. TpaHCKpUNUUA — MaTpUYHbIA CUHTE3
PHK. TpaHcnauua n eé€ atanbl. Ycnosus GuocuHTeda Genka. CtpoeHune T-PHK wu
KogupoBaHMe aMnHokucnot. Ponb pnbocom B GuocnHtese benka.

Bupycbl — HeknetouyHble (popMbl XM3HUM M obnuratHble napasutbl. CTpoeHue
NPOCTLIX U CIOXHbIX BUPYCOB, peTpoBupycoB, 6aktepnodaros. XXnsHeHHbin yukn QHK-
cogepxawmx BupycoB, PHK-cogepxawwux Bupyco, baktepuodparoB. BUY, renatut
YyenoBeka.

Baktepun. O6waa xapaktepuctuka. [oHaTne wTtamm. Bupycbl 1 Haktepun:
CX0ACTBa U pasnuyus.

AccuMmnnauma . aUCCUMUNAUMA — OBEe CTOPOHbl MeTabonuama. Tunbl obmeHa
BELLECTB. aBTOTPOMHBLIA U reTepoTPOoHbIA,  a’3pobHbIN U aHA3POOHLIN.
OHepreTnyeckoe obecrneyeHne knetku: npespawieHne AT® B oOMeHHbIX npoleccax.
depMeHTaTUBHbLIN XapakTep peakunin KNeTouHoro metabonmama.

lMepBUYHbIA CUHTE3 OpraHMYeckMx BeLLecTB B knetke. [lnactudeckun obmeH.
doTOoCUHTE3. XEMOCHHTES. AHa3poObHbIN aHepreTnyeckun obmeH. AHaspobHbIe
opraHusmbl. bpoxeHne, aBTOTPOMHbLIN N FeTEPOTPOMDHLIN TUN NUTaAHUSA. AHa3pobHbIe
MUKPOOPraHm3ambl Kak OObekTbl BUOTEXHONOrMu. JTanbl 3HepreTMyeckoro obmeHa.
"Munkonua. bronormyeckoe OKMUCNEHNE, UMK KNETOYHOE AblXaHue.



KneToyHbln uUukn, ero nepuogbl u perynauusa. [lepuogbl uHTepdasbl KX
ocobeHHocTn. [uddepeHumnaumsa KNeTku n apecTt KNeTovHoro uukna. [leneHue kneTtku
— muto3. Ctagum muTo3a U npoucxogsuwme npoueccbl. KapnmokMHe3s N LUTOKUHES.
Buonornyeckoe 3HayeHne muTo3a. Menos — peaykunoHHoe geneHuve knetkn. Ctagum
mMernosa. Meno3s — ocHoBa NOfoBOro pasMHoxeHus. loBegeHne XpoOMOCOM B Meno3e.
KpoccuHrosep. buonorndecknn cmbicn Menosa. OddekTsl menosa. Menos B
XW3HEHHOM LINKIe OpraHM3MoB.

lMpodeccnoHanbHO-OpUeHTUPOBaAHHOE coaepXXaHne

OpHokneToyHble opraHuambl. KomnoHwarnbHble opraHu3mMbl. MHOrokneTo4yHble
opraHu3mbl. BzaMmocBa3b YacTen MHOMOKNeToYHOro opraHuamMa. ®yHkums. OpraHbl u
cucTeMbl opraHoB. AnnapaTtbl opraHoB. [[loMeocTa3 opraHM3aMa M ero nogaepxaHve B
npouecce XU3HeaesaTerbHOCTU.

dyHKUMOHaNbHas cuUcTema OpraHoB. TKaHW pacTeHUW. TKaHU XUBOTHbLIX W
yenoseka. OpraHbl pacteHuin. OpraHbl M CUCTEMblI OPraHOB >XMBOTHbLIX M YerlOBEKa.
3HayeHne onopbl, ABMXKEHUS, NUTaHUSA, OblXaHWH, TpaHCNopTa BELWECTB, BblAeNeHus,
3aWmTbl. 3HAYEeHWEe nNPOSIBNEHMS pPasgpaXMMOCTM W perynsaumm  (Ha npumepe
pacTeHui).

dopMbl pasMHOXeHUs1 opraHM3mMoB. becnonoe n nonosoe pasmMHoOXeHue. Buabl
Gecnonoro pasmMHOXEHUS: MNPOCTOE [AerieHMe HagBoe, MOYKOBaHWE, Pa3MHOXEHMue
crnopamu, BereTaTMBHOE pa3MHOXEHWe, dparMeHTaumus, KroHuposaHue. [lonosoe
pa3MHOXeEHMe.

lameToreHe3 y XMBOTHbIX. CnepmaTtoreHe3d n ooreHe3. CTpoeHue mnornoBbIX
knetok. OnnogoTBopeHne 1 3MBpuoHanbHOe pasBUTUE XMBOTHbIX. [lapTeHoreHes.
OMbpuoreHes (Ha Nnpumepe naHueTHuka). Ctagum ambpuoreHesa.

PocT 1 passutue xMBOTHbIX. [TocTamBpuoHanbHbIM nepuog. MNpsimoe n Henpamoe
pa3sutne. Passutme ¢ metamopdo3omM y 6€Crno3BOHOYHbIX M MO3BOHOYHbIX XUBOTHbIX.
Ctagum nNOCTOMOPMOHANbLHOIO pas3BUTUS Y XKMBOTHbIX UM YernoBeka. [lepuoapl
OHTOreHesa 4yenoseka. bnonornyeckoe crtapeHue n cMepTb. [epoHTONOMMSA

lameTOodUT N cnopocut. PasmHOXeHne 1 pa3sutme Bogopocnen. PasmHoxeHune
W pasBuUTUE CMOPOBbIX pPacTeHUn. PasaMHOXeHue N pasBUTUE CEMEHHbIX PacTEHUN.
Pocr. lNepnoabl oHTOreHesa .

eHeTMKa Kak Hayka O HacnegcTBEHHOCTM U M3MEHYMBOCTU  OpPraHM3MOB.
OCHOBHblE reHeTU4eckme MOHATUS U cuMBOnbl. ['eH. eHoTMn. ®eHoTun. AnnernbHble
reHbl. AnbTepHaTUBHblE MpPuU3HaKW. [JOMWHAHTHBIA W PELEeCCUBHbIA  MPU3HAKW.
fomosurota u retepoaurorta. Ymucrtaa nuHusa. M'mbpuabl. OCHOBHbIE METOAbI FEHETUKM:
rMoprAaONOrMYeCcKmi, LNTONOrMYECKNE, MOMEKYNSAPHO-TEHETUYECKME.

3akoHomepHOCTU obpasoBaHus rameT. 3akoHbl . Mengensa: MoHormbpugHoe
ckpewmBaHue. NpaBuno AOMUHUPOBaHMA. 3akoH eanHoobpasnsi NeEpPBOro NOKOMEHWUS.
3akoH pacwenneHna npu3HakoB. LluTonormyeckne  OCHOBbI  MOHOrMBGPUOHOrO
ckpewmBaHuga. [unotesa  4uctoTbl rameTt.  AHanusvpylowee  CKpelluBaHue.
AvrmbpungHoe ckpelumBaHue. 3aKkOH HEe3aBUCUMOrO HacneaoBaHUS  MPU3HAKOB.
MonurnbpmnaHoe HacnegoBaHUe U ero 3aKOHOMEPHOCTMW.

leHoTMn kak uenocTtHas cuctema. MHOXecTBEeHHOe [OeWCTBME  TEeHOB.
MnenoTtponua. MHoOxecCcTBeHHbIM annenuam. BsaumopgencrteBme annesibHbIX reHOB.
KogomuHupoBaHue. Baauvmogenctsme HeannenbHbiX reHoB. KomnnemeHTapHOCTb.
onuctas. NMNonumepwus.



3akoHbl T. MopraHa. CuenneHHoe HacrnegoBaHWe reHoB, HapyLlleHue CLEenneHuns.
XpomMocoMHas Teopus HacnenCcTBEeHHOCTU. [eHeTnyeckoe KapTUpoBaHME XPOMOCOM.
Mcnonb3oBaHne KpoCCUHroBepa ANA COCTaBNEHUSA reHeTUYECKMX KapT XPOMOCOM.

Kapuotmn 4enoseka. MeToabl M3y4YeHUs FEeHETUKU YerioBeKa: reHeanorn4yeckumn,
6nM3HeLOoBbIN, UUTOrEHETUYECKUIN, BUOXMMMYECKUIA, NONYMALMOHHO-CTAaTUCTUYECKUNA.
HacnenctBeHHble 3aboneBaHus 4denoBeka. [€HHble M XpPOMOCOMHble ©GonesHu
yernoseka. bonesHn C HacrneacTBEHHOM  MPeapacronioXeHHOCTbD.  3HayeHue
MEeOMLUMHCKOW FeHEeTUKM B MPeaoTBpaLLEHUN U NeYEeHUN reHeTudeckmx 3aboneBaHui
yerioBeka.

B3anmogencteme reHotuna wun  cpegbl  npy  popmupoBaHun - oeHoTuna.
N3meH4YnBOCTb nNpu3HaKkoB. KadeCTBEHHble W KONMUYeCTBEHHble npu3Haku. Buapl
N3MEHYMBOCTU: HacneaCcTBEHHAsa U HeHacneACTBEHHas.

3aKOH roMOoorn4yecknx psaoB B HacneacTBeHHon namenymsoctu (H.. Basunos).

MoandukaunmoHHasa, unn deHoTunmyeckas usMeHumBocTb. Ponb cpegbl B
MOOUPUKALMOHHON M3MeHYnBOCTU. Hopma peakumn npusHaka. BapnaumoHHbIM psg m
BapuaunoHHasa Kpusasi. Xapakrepuctmka MoandmkaumoHHON U3MEHUYMBOCTH

HacnenctBeHHasd, wnn  reHotMnuMyeckas  M3MeH4MBOCTb. KombuHaTvBHas
N3MEHYNBOCTb.

MyTaunoHHas n3amMeH4YMBOCTb. Buabl MyTaumii: reHHble, XPOMOCOMHbIE, FEHOMHbIE.
IMpUYnHbBI BO3HUKHOBEHUS MYTaLMWN.

Cenekums kak Hayka. MeToabl cenekumMoHHOM paboThl. [eTepo3nc 1 ero NpUYKnHLI.
McKycCTBEHHbIN OTOOP: MacCcoBbIN U MHAMBMAYaAsbHbIA. 3Tanbl KOMOWHALMOHHOWN
cenekuyuun. Copt, nopoaa, wramm

AnNroputmbl pelleHne 3agady Ha onpegefnieHMe BO3MOXHOMO BO3HUMKHOBEHUS
HacneaCcTBEHHbIX MPU3HAKOB MO CeriekuMn, COCTaBfeHUe TreHOTUNUYECKUX CXEM
CKpeLLMBaHus.

lMepBble 9BOMOUUOHHBLIE  KOHUeNuuwu. [pagyanucTmyeckasi 3BOJSIOLMOHHAs
koHuenuus K.b. Jlamapka. [OBwxkywue cunbl 3Bonioumn.  KpeauumoHusm wn
TpaHcghopmnam. Cuctematuka K. JIuHHes n e€ 3HadyeHve gnsa popMmpoBaHUA uaeun
3aBonLmmn

Mpennocbinkn BO3HUKHOBEHWA OdapBMHM3MA. JBOMWOLMS BMOOB B npupoae.
Bopbba 3a cywectBoBaHuMe. EcTecTBeHHbI OT6Op. [uBepreHUMss nNpuU3HaKkoB U
BngoobpasoBaHne. OCHOBHbIE MOMOXEHUS1 CUHTEeTUYeckon Teopum asontoumn (CTI).
Ponb aBontoumnoHHOM Teopun B GOPMUPOBAHNN HAYHHOW KapTUHbLI MUpa.

MWKpoaBOnOUMA M  MaKpOIBOMNIOLMSA Kak 3Tanbl 3BOSMOLUMOHHOIO npolecca.
[eHeTn4yeckne OcCHOBbLI 3Bonwoumn. MyTtaumm un KOMOMHAUMKM KakK SneMeHTapHbIN
9BOMOUMOHHBIN MaTepuan. Nonynsaumsa Kak aneMmeHTapHas eguMHuLa 3BOSOLNN.

OBvxywmne cunbl  (daktopbl)  9sonoumn.  MyTauuMoOHHBIM  npouecc U
KOMOUHaTUBHaAs M3MeH4MBOCTb. Murpaums. Msonsums nonynauuin: reorpaduydeckas
(npocTpaHcTBEHHas), buonormyeckas (penpoayKkTuBHas).

EctectBeHHbIn 0OTOGOp — HanpaBnsawwun daktop 3sBonouun. bopbba 3a
CYyLLLeCTBOBaHNE KaK MexXaHU3M OeNCTBUSA eCTeCTBEHHOro otbopa B nonynauuax. Bug n
ero kputepumn (NnpusHakun). BngoobpasoBaHue kak pesynbTat MUKPOIBOSOLNN.

Makpoasontouusi. PopMbl M OCHOBHblE HanpasreHuss Makpoasonwoumn (A.H.
CesepuoB). My™m  pocTwkeHuss  BuMonormyeckoro  nporpecca:  apomopdos,
nomoagantaumus, obwas gereHepaums. Metogbl U3y4yeHUs MakKpo3dBoMouuK. 3akoH
3apogblweBoro cxoactea (3akoH K. bapa). buoreHeTnyeckmin 3akoH (3. Mekkenb, .
Mionnep). ObLmne 3akOHOMEPHOCTH (NpaBuna) 3BOMOLNN.



MnoTesbl W Teopun BO3HWKHOBEHWA KU3HW Ha 3emne: KpeauuoHWU3M,
camMonpous3BoribHoe  (CMOHTaHHOe)  3apoXaeHue,  CTauMOHapHoe  COCTOSIHWe,
naHcnepmus, 6monoas. Hayano opraHnyeckon aontounn. NossneHne nepBbiX KNETOK.
oeonouna metabonuama. IBOMOUMSA NepBbIX KMeTok. [1pokapuMoTbl M 3yKapuoThbl.
MponcxoxaeHne MHOrOKNETOYHbIX OpraHn3amoB. BO3HMKHOBEHME OCHOBHbIX LIApPCTB
3yKapuoT.

OCHOBHbIE YepTbl 3BONIOLUN pacTUTenbHOro mmpa. OCHOBHbIE YepTbl 3BOMNOLMM
XMBOTHOMO Mupa.

AHTpononorma — Hayka o 4enoBeke. CuctemaTmyeckoe MOSOXEHWEe 4ernoBeka.
CxopcTBO YenoBeka C XMBOTHbIMU. OTNnMYMA YenoBeka OT XMBOTHbIX. [1psamMoxoxaeHune
M KOMMMEKC CBA3aHHbIX C HWUM Npu3HakoB. Pa3BuTMe ronoBHOrO Mo3ra M BTOPOM
curHanbHon cuctembl. COOTHOLWIEHWE OMonorMyeckux n coumasnbHbiX (akToOpoB B
aHTponoreHese

OcHoOBHble CcTagun aHTpornoreHesa. [puonutekn — npeakn 4enoseka W
YyenoBekoobpasHbIX 06e3bsaH. [poToaHTpON — NpewecTBEHHMK YenoBeka. ApxaHTpon
— ApeBHenwnn 4vernosek. [laneoaHTpon — ApeBHUM YenoBek. HeoaHTpon — yenosek
COBPEMEHHOro T1na. SBOMIOLUUSA COBPEMEHHOMO YernoBeka.

Yenoseyeckne pacbl. OcCHOBHblE BonblIMEe packl: eBponeongHasi (eBpasuinckas),
Herpo-aBcTpanongHasa (9KkBaTopuanbHas), MoHroniongHas (asmaTcKo-amepuKaHckas).
Bpemsa 1 MecTo BO3HUMKHOBEHUS YernoBeYecknx pac. EANHCTBO YenoBeYveckux pac.

Cpegbl o0buTaHuMs OpraHM3moB: BOAHAas, Ha3eMHO-BO3AyLUHAs, MOYBEHHas,
BHyTpUOpraHmameHHas.  ®Puanko-xummyeckme  ocobeHHocTM  cped  obuTaHud
opraHuamoB. [lpucnocobneHnss opraHM3MoOB K XW3HW B pasHbiXx cpedax. [loHaTne
aKkonoruyeckoro daktopa. Knaccudumkauma akonormyeckux akropos. [lpasuno
MuHumyma tO. Jlnbuxa. 3akoH TonepaHTHocTH B. LWendopaa.

OKonornyeckas xapakTepuctuka Buga v nonynsumm. JKonornveckast Huwa Buaa.
Qkonornyeckne xapakrepuctuki nonynsauun. Coobuiectsa n akocuctemMbl. buoueHos n
ero ctpyktypa (B.H. Cykayes). Ca3n mexay opraHnamamu B 6uoueHose. CTpYKTypHble
KOMMOHEHTblI 3KOCUCTEMbI: MPOAYLEHTbl, KOHCYMEHTbl, peayueHTbl. KpyroBopoT
BELLECTB M NOTOK 3HEpPrnm B akocucteme. Tpoduryeckne ypoBHW.

AHTPOMOreHHble 3KOCUCTEMBI. ArpoakocucTembl. OTAMYMA arposaKkocUcTem OT
BuoreoueHo3oB. Ypboakocuctemsl. OCHOBHbIE KOMMOHEHTLI Yp6O3KoCcUCTEM.

Buocdepa — xunBasa obonovka 3emnu. Passutue npencraesneHnn o buocdepe B
Tpyoax B.A. BepHagckoro. Obnactn 6Guoccepbl n eé coctaB. >XnBoe BeLEeCcTBO
Buocdepbl n ero PyHKLUMU

3akoHOMepHOCTU cyulecTBoBaHuA 6uocdepbl. OcobeHHocTM 6uocdepbl Kak
rmobanbHOM 3KocucTtembl. [uHammnyeckoe paBHoBecue B Ouocdepe. PUTMUYHOCTb
aBneHnn B Ouoccepe. KpyroBopoTbl BewectB M OUOreoXMMMYECKUE  LMKIIbI.
"mo6anbHble akonormyeckne Npobnemsl COBPEMEHHOCTH.

AHTpOMOreHHble  BO3AEWCTBMS Ha  Ouocdepy. 3arpasHeHuss Kak  BuA
aHTPOMNOreHHOro BO3AEWCTBUS (XMMUYeckoe, usmnyeckoe, Buonornyeckoe, OTXOAbl
npomsBoAcTBa W noTtpebneHns). AHTPONOreHHble BO3L4EWCTBMS Ha atMmocdepy.
Bosgencteua Ha rugpocdepy (3arpas3HeHMs U UX WUCTOYHMKW, WCTOLLEHUS BOA).
Bospgencteua Ha nutocdepy (aerpagaumns noudsbl, BO3OENCTBME Ha FOpHble MOpPOoAa,
Hegpa). AHTponoreHHble BO3OEUCTBUA Ha OuoTudeckne coobuiectBa (neca wu
pacTuTenbHble COObLLECTBa, XNBOTHLIN MUP).

3popoBbe M ero cocraenswowme. PakTopbl, NOMOXUTENBHO M OTpUUATENBHO
BNMAKOWME HaA OpraHnam 4YernoBeka. BpegHble npuBbIMKM:  NOCNeacTBUMS U



npodunaktuka. [lpobnema TExXHOreHHbIX BO3AEWCTBMMA Ha 300POBbLE 4YerioBeka
(anekTpomarHuTHble nons, GbIToBass XMMUSA, U3ObITOYHbIE LWYMbI, paguauus u T.n.).
ApanTtauusi opraHm3ama 4erioBeka K (paktopam okpyxawwen cpedbl. 3awuTHble
MexaHM3Mbl OpraHn3ma 4YenoBeka. 340poBbe N paboToCNOCOBHOCTb.

MpyHUMnbl  opmupoBaHNsa 3ao0poBbecbeperatowiero nosegeHus. dusnyeckas
aKTMBHOCTb U 3g0poBbe. [pynnbl 300poBbs. OCHOBLI 3akanuBaHusa. buoxmmundeckue
acnekTbl pauMoHanbHOro nutaHus. lNpaBuna 6e3onacHOro MCnonb3oBaHUs ObITOBbIX
NpnbOpPOB U TEXHUYECKNX YCTPOWUCTB.

lMpodeccnoHanbHO-OpueHTUPOBaAHHOE coaepXXaHne

BuotexHonorma kak Hayka U1 npou3BoacTtBO. OCHOBHble  HarnpasfeHus
coBpemMeHHon ©6uoTtexHonormn. Metoabl GuotexHonormm. OGBbEKTbI BUMOTEXHOMOMMW.
OTNka OMOTEXHONMOrMYECKUX W TFeHeTUYecKuX aKcrnepumeHToB. [lpasuna noucka wu
aHanusa 6Mo3KoNorM4eckon WHgopmMauun K3 pasnUYHbIX UCTOYHUKOB (HaydyHas u
yyebHo-Hay4Hasa nuTtepartypa, CpeacTBa MaccoBOW WHGopMauuun, ceTb VIHTepHeT u
apyrve).

HayuHbin meTog. MeTtoabl  OMOSKOMOrMYECKUX  UCCNenoBaHWMA:  MNOMEBbIE,
nabopaTtopHble, 3KCnepMMeHTanbHble. MOHUTOPUHI OKpyXXaloLwen cpenbl: NOKanbHbIN,
pernoHanbHbIN U rnobanbHbii. MeToabl noncka, aHanusa n obpaboTkm MHGoOpMaLuKn o
NpoeKTe B pasfnnYHbIX MCTOYHUKOB.



OUEHOYHbBIE MATEPUANDbI
ansa NPOMEXYTOYHOU ATTECTALIMA

no AucuunnnHe

Bunonorua



1 MNepeyeHb 3HaHUN U YMEHUI, HeOBXOoAUMBIX AN OCBOEHUs1 y4ebHOro npegmeTa

Koa v HanmeHoBaHue
cdopmunpyembIix

I'Inal-mpyeMble pe3ynbTaTbl OCBOEHUA ANCUUNIIUHDbI

KOMNeTeHLMI O6wue OucumnnuHapHble
OK 01. BeibupaTtb B yactu TPyAoBOro | - copmMupoBaTb 3HaHUS O MeCcTe W ponu
cnocobbl peLleHns BOCMUTaHUA: 61onorMm B CUCTEME ECTECTBEHHbLIX HayK, B
3agay - TOTOBHOCTb K Tpyay, | dpopmMumpoBaHum COBPEMEHHOW
npodeccuoHanbLHon OCO3HaHue LEHHOCTU | eCTECTBEHHOHAY4YHOW KapTWHbI MWpa, B
OesaTenbHoCTH macTepcTBa, Tpygonobue; MO3HaHWM 3aKOHOB MpMpOAdbl W  peLleHum
NPUMEHUTENBHO K - TOTOBHOCTb K Q@KTUBHOW | )XU3HEHHO BaXXHbIX COLMANbHO-3TUYECKMX,
pasnn4YHbIM KOHTEKCTaM | AeATeNnbHOCTU 9KOHOMWYECKMX,  IKOJOTMYECKMX nNpobnem
TEXHOMNOrM4yecKom N | YenoBeyecTBa, a Takke B peLleHnn BONpocoB
coumanesHon paunoHanbHOro  MpPUPOAOMNONb30BaHULA; B
HanpaBneHHOCTH, (hOPMMPOBaAHUN LIEHHOCTHOIO OTHOLLEHUSI K
CNOCOBHOCTb npupoae, obLlecTBy, YernoBeKy; O BKnage
WMHULMMPOBATb, POCCUMCKMX W 3apyDeXHbIX  y4YeHbIX -
nnaHMpoBaTb n | buonoros B passutue Bvonornu;
CaMOCTOSITENbHO YHKLMOHANbHOM rpaMOTHOCTM YenoBeka AN
BbINOMHATb TaKytlo | peLleHuns XN3HEHHbIX Npobrem,
OeATENbHOCTb; - YMeTb BMNafeTb CUCTEMOW OBUONornyeckmx
- VHTEpec K pasnU4yHbIM | 3HaHUR, KOTOpas BKIOYaET:
chepam OocHoBoMonarawLue oduonornyeckne
npodeccuoHaneHon TEPMUHbI N MOHATUS (KMU3Hb, KIeTKa, TKaHb,
OEeATEenbHOCTH, opraH, opraHuam, BUA, nonynauus,
OsnageHue aKkocucTema, oroueHos, buocdepa;
yHMBEpCanbHbIMU MeTabonmam, romeocTas, KNEeTOYHbIV
y4eOHbIMU UMMYHUTET, onocuHTe3 Oernka,
nosHaBaTenbHbIMU Buononumepsl, OVCKPETHOCTb,
OENCTBUSMM: camoperynsums, CaMOBOCMNpOn3BeaeHNE,
a) 6OasoBble noruvyeckue | HacneacTBEHHOCTb, N3MEHYUNBOCTb,

OencTBus:

- CaMOCTOSATENbHO
dopmynuposaTb "
aKTyanusmpoBaTb
npobnemy, paccmatpuBaTb
€€ BCECTOPOHHE;

- yCcTaHaBnvBaTb
CYLLLECTBEHHBIN MPU3HaK MIm
OCHOBaHUsl ONs CpaBHEHWS,

Knaccudukaumm 7]
0600LLeHus;

- onpenensatb uenu
OeaTenbLHOCTH, 3apaBaTtb

napameTpbl U KpUTepuUu UX
LOCTUXKEHWSI;

- BbIABNATb
3aKOHOMEPHOCTM Z
npoTuBOpeUns B
paccmaTpuBaeMbIxX
SBMNEHUSIX;

- BHOCWUTb KOPPEKTMBbI B
OESTENbHOCTb,  OLeHMBaTb
COOTBETCTBME pe3yrbTaToB
uensiM, OLEeHMBaTb PUCKK

3HEPro3aBNCUMOCTb, POCT U PasBUTHE);

Buonornyeckme Teopuu: kKnetTovHasa Teopus T.
WeaHHa, M LlnenpeHa, P. Bwnpxosa;
KNOHanbHO-CenekTUBHOro UMMYHUTETA
M. Opnnx, WU.N. MeuHukoBa, XpomoCOMHas
Teopus HacnepcteeHHoctn T. MopraHa,
3aKkoH 3apogblweBoro cxoactea K. bBapa,
3BOSIIOLMOHHAs Teopus Y. [apsuHa,
CUHTETMYeCKass Teopus 9BOMOLUMK, Teopus
aHTponoreHesa Y. [apsuHa;  Teopus
buoreoueHosa B.H. Cykauéa; yyeHus H.WU.
BaBunoBa - o LleHTpax MHoroobpasusa u
NPOUCXOXAEHUA KYyNbTYpHbIX pacTeHun, A.H.
CeBepuoBa - O nNyTax W HanpaereHUAX
asontounn, B.N. BepHagckoro - o buocdepe;
3aKoHbl (egnHOObBpasns MOTOMKOB MepBOro
NoKoneHus, pacLuenneHus NPU3HAKOB,
He3aBMCMMOro HacrnefoBaHus npusHakos [
Menpens,  cuenneHHoro  HacnegosaHWs
NPU3HAKOB N HapyLUeHUs cuenneHns reHos T.
MopraHa; rOMOOrM4ecknx pPsiOoB B
HacneacTBeHHOMN M3MEHYMBOCTU H.WN.
BaBunoBa, reHetundeckoro pasHoBecus [Ix.
Xapon wn B. BawnHbepra; 3apogbilieBoro




nocneacTeBun
OeATenbLHOCTY;

- pasBuBaTb KpeaTUBHOE
MbILLUSIEHWE TNpPU  PEeLLUEeHUM
XW3HEHHbIX Npobnem

0) 6a3oBble
nccnepoBarenibckue
nencTBus:

- BnageTb HaBblKamMu

y4yebHo-nccnefoBaTensCKkon
N MPOEKTHOW AeATENbHOCTMH,

HaBblKaMm paspeLleHns
npobnew;

- BbISIBNSATb  MNPUYMHHO-
CneacTBEHHble  CBSI3M U
aKkTyanuMaupoBaTtb  3agauqy,
BblgBMraTb  runotesy ee
peLleHus, HaxoauTb
aprymeHThbl ans
AokasaTenbctea CBOUX
YyTBEPXKAEHWNA, 3afaBatb
napameTpbl U KpUTEpUM
peLleHuns;

- aHanu3MpoBaTb
nonyyeHHble B xope
peLleHuns 3agaun
pes3ynbTaThbl, KpUTUYECKN
oueHnBaTb nx
[OCTOBEPHOCTb,

NPOrHo3MpoBaTb U3MEHeHME
B HOBbIX YCIIOBWUSIX;

- YMEeTb NepeHoCUTb 3HaHus
B no3HaBaTeNbHYH "
NpaKkTUYeCcKyto obnactun
XU3HeOeAaTenbHOCTY;

- yMeTb MHTerpmpoBaTb
3HaHuSA n3 pasHbIX
npeameTHbIX obnacTen;

- BblABUraTb HOBbIE WAOEN,
npegnarate OpuUrMHarnbHbIE
noaxoAdbl U peLleHus:;

- CNocobHOCTb nx
Mcrnonb30BaHus B
nosHaBaTesibHON

couunanbHomn npaKkTuke

cxopctBa K. Bapa, GuoreHeTM4ecKkoro 3akoHa
0. lekkensa, ®. Mwonnepa);
NPUHUMMbI (4mcToTbl
KOMMIIEMEHTAPHOCTN);
npasuna (MMHMUMYMa 0. JInbuxa,
3KONOrMyeckon nupammuabl ymcen, Guomaccsl
N 3Heprun);

rmnoTesbl  (koauepsatHon A.A. OnapuHa,
nepsumyHoro  OynboHa [Ix.  XonpgewHa,
mukpocdep C. dokca, pubosnma T. Yek);

- cdopmupoBaTtb YMEHMSI  packpbiBaTb
coaepxxaHue OCHOBOMONaramLwmx
Oronormyeckmx Teopun n rmnores:
KNETOYHON, XPOMOCOMHOW, MYTaLWUOHHOM,
3BOJIIOLMOHHOM, MPOUCXOXAEHUS KU3HU U
yenoBeka; BnageHue CUCTEMON 3HaHuh 00
OCHOBHbIX MEeTOo4axX Hay4yHOro MO3HaHus,
NCNonb3yembIxX B oronorn4yeckmnx
nccrneaoBaHusIx KUBbIX 00bekToB "
3KOCUCTEM (onmcaHue, n3mepeHue,
nposeaeHne HabnogeHun); cnocobamu
BbIIBMEHNSS W OLEHKM  aHTPOMOreHHbIX
N3MEHEHUI B NPUPOAE;

- cdopmupoBaTb YMEHUS  pacKkpbiBaTb
OoCHOBoMonaratwue 6uonornyeckme 3akoHbl
n 3akoHomepHocTu (I". Mengens, T. MopraHa,
H.WN. BaBunoea, 3. Nekkena, ®. Miwonnepa, K.
Bapa), rpaHuubl X NPUMEHUMOCTU K XMUBbIM
cuctemawm;

- YMETb BbIOENSATb CYLLECTBEHHbIE NPU3HAKW:
CTPOEHMSI BMPYCOB, KIETOK MNPOKapuMoOT MU
3yKapuoT; OOHOKMETOYHbIX U MHOTOKMETOYHbIX

ramer,

opraHusmoB, BMOB, GroreoLleHO30B,
aKocucTeM U Grocdepb;
CTPOEHWSI OpraHOB W CUCTEM OpraHoB

pacTeHun, XMBOTHbIX, YerioBeKa; MpoLeccoB
XN3HEOEATENbHOCTH, NpoTEKaLLNX B
opraHuamax pacTeHun, XMBOTHbIX n
YernoBeka;

fduonormyecknx npoLeccos: obmeHa BeLlecTs
(meTabonunam), nHdopMaLmmn 1 NpeBpaLleHns
3Heprun,  OpoxeHusi,  aBTOTPOCHOrO U
reTepoTpocHOro TMNOB nUTaHus,
OTOCMHTE3a W  XEMOCUHTE3a, MMUTO33,
Meno3a, rameToreHesa, ambpuoreHesa,
NOCTaMOpPMOHANbHOro pasBuTUS,
pPa3MHOXEHWs, WHOMBUOYaNbHOIO pPasBUTUS
opraHmsma (OHTOreHesa), B3aUMOLENCTBUS
reHoB, reteposuca; 4eNCTBUIA NCKYCCTBEHHOIO
oTOopa, CTabunMaMpyoLwero, AOBWXYLLEro W
paspblBaloOLLEro  ecTecTBeHHOro  oTbopa;
annonaTpu4eckoro " cMMNaTpU4EeCKOro
BMO00OPa3oBaHUSA; BIMSHUS ABWXKYLUMX CUI
3BOMOUMM  Ha  reHodoHZ  Mmonynsuuu;
npucnocobneHHOCT OpraHM3MoB K cpefe




obutaHus, YepeaoBaHus HarnpaBneHui
3BOSIOLMN; KPYroBOpoTa BELLECTB M MOTOKA
3HEprMM B 9KOCUCTEMAX;

- npuobpecTn onbiT MPUMEHEHUS OCHOBHbIX
METOAOB Hay4yHOro NMo3HaHWsi, UCMOMb3yeMbIX
B 6uonormn: HabnaeHNa U ONUCaHUS XNBbIX
CUCTEM, NPOLECCOB U SIBMIEHUIA; OpraHn3aumm

" nposegeHus Buonoruyeckoro
3KCNEepUMEHTa, BblABWXEHUSA runores,
BbISABNATb 3aBUCMMOCTU mMexay

nccnegyeMmbiMM  BeNMYMHaAMKM,  OOBSCHSATb
nony4deHHble pesynbTaTthl U GOopMynnpoBaTb
BbIBOOAbI C  UCMONb30OBAHMEM  Hay4dHbIX
NOHATUIN, TEOPUI U 3aKOHOB,

- cchopmmpoBaTtb YMEHUsI BblOENATb
CYLLECTBEHHbIE MpPU3HAKM BUPYCOB, KMETOK
NpoKapuMoT W 3yKapuoT; OOHOKNETOYHbLIX |
MHOTOKMNETOYHbIX OopraHvM3mos, BUOOB,
OnoreoLeHo30B M 3KOCUCTEM; OCOBEHHOCTU
npowieccos o6MeHa BeLLECTB 1 NpeBpaLleHnst

SHEPIrnn B KIneTKe, CbOTOCVIHTe3a,
nnacTtn4eckoro n 3HepreTnveckoro obMmeHa,
XEeMOCUHTE3a, MUTO34a, Meno3sa,

ONMNOAOTBOPEHUS], Pa3BUTUSA U PA3MHOXEHNS,
WHAMBMAOYANbHOrO  pasBUTMA  OpraHuama
(oHTOreHesa), 6GopbbblI 3a cyLlecTBOBaHME,
ecTecTBeHHOro oTbopa, BugoobpasoBaHus,
nNpucnocobneHHOCTU OpraHM3mMoB K cpefe
obuTaHusl, BMUSHUSE KOMMOHEHTOB 3KOCUCTEM,
A@HTPOMOreHHbIX W3MEHEHU B 3KOCUCTEMAaX
CBOEN MECTHOCTW, KpyroBopoTa BeLLECTB U
npespaLleHne aHeprum B 6ruocdepe;

- cdopmupoBaTb  YMEHWUss  NPUMEHATb
nony4YyeHHble  3HaHUA Onsg  oObACHEHWA
Buronornyeckmx MpoLeccoB U SIBNEHWA, AN
NPUHATUSA NMpakTUYEeCKUX  pelleHuin B
NMOBCEAHEBHOMN XWU3HU C Lenblo obecneyeHuns
6e30MacHOCTM CBOEro 340pOBbsi U 340POBbS
OKpy>XXatoLLux nogen, cobnoaeHns 34opoBoro
obpasa M3HW, HOPM FpaMOTHOro NOBEAEHMS
B oKpyxatoLlewn npUpoaHOW cpege;
NMOHUMaHWE HeobXOOUMOCTU WMCMOMb30BaHMWSA
OOCTWKEHUA  COBPEMEHHOW  Guonormum wm

GuoTexHonoruii ans paumoHansHoro
NpUpPoaONoNb30BaHMSA; YMEeHMEe UCNONb30BaTh
COOTBETCTBYIOLLME aprymeHThI,

BUONOrMYEecKylo TEPMUHOMOMUIO U CUMBOIUKY
AN [okasaTenbCTBa POACTBA OpraHM3MoB

pasHbIX cMCTEMATUYECKNX rpynn;
B3aNMOCBSI31 OPraHn3MoB U cpefpbl 0OUTaHWS;
eMHCTBa 4enoBeYeCcKMx pac;

HeoBX0aMMOCTI 300POBOr0 0bpasa XU3HWU,
coxpaHeHuss  pasHoobpasus  BMOOB MU
3KOCUCTEM, KaK YCIOBUSA COCYLLIECTBOBaHUSA
npupoabl U YernoBeyecTsa;




- cchopmmpoBaTtb YMeEHUsI peliaTb
Ovonoruyeckue 3agaun, COCTaBnATb
reHOTUNUYECKNE CXEMbl CKpeLLMBaHUSA Onsi
pasHbiX TWUMOB HacregoBaHWsi NMPU3HAKOB Y
OpraHm3moB, COCTaBNATb CXeMbl NepeHoca
BELLEeCTB M 3Heprmm B 3kocucTtemax (uenu
nuTaHus, nuwieBble  ceTwn), BbISIBINATb
NPUYNHHO-CNEACTBEHHbIE CBA3N Mexay
uccnegyemMbiMym BGUONOrMYECKUMU OO BEKTaMMU,
npoueccaMmn u sIBNEHNsIMU; AenaTb BbiBOAbI U
MPOrHO3bl Ha  OCHOBAHUM  MOJTYYEHHbIX
pe3ynbLTaToB;

- cdopmupoBaTb  YMEHUSI  KPUTUYECKMU
oueHuBaTb UMHpopmaumo  BUONOrNMYEecKoro
coAepXaHusl, BKIIHOYAOLWY MNCEeBAOHAYYHble
3HaHUA N3 PasnuyHbIX UCTOYHUKOB (CpeacTBa
MaccoBoMr MHGOPMAaLMK, HayYHO-MONYNsIPHbIE
MaTepuanbl); WHTEPNPETUPOBaTb IJTUYECKME
acrnekTbl COBPEMEHHbIX UCCNeaoBaHUn B
ouonorun, MeauunHe, OnoTexHonoruu;
paccmaTtpuBaTb rnobanbHble 3Konormyeckune
npobnembl COBPEMEHHOCTN, hopMmnpoBaTb Mo
OTHOLLEHUIO K HMM COOBCTBEHHYIO MNO3ULNIO,
YMEHME OLeHMBaTb 3TUYECKME  acCneKThbl
COBpPEMEHHbIX WUCCreaoBaHUin B obnactu
ONOTEXHONOIMMN N TEHETUYECKUX TEXHOMOrNN

(knoHnpoBaHue, WUCKYCCTBEHHOE
onnogoTBopeHune, HanpaByieHHOe U3MeHeHune
reHoma " cosfaHue TPaHCreHHbIX
OpraHun3moB);

- ccopmmpoBatb  YMEHUS co3faBaTb
CODOCTBEHHbIE  MUCBMEHHBIE U YCTHblE
CcooOLLUeHNs Ha oOcHoBe Ouonoruyeckon
WHpopMauMm ©3 HECKOSNbKUX WUCTOYHMKOB,
rpamoTHO ncnonb3oBaTb NOHATUNHBIN
annapart 6uonoruu;

- YMeTb BblABUINaTb rMnoTesbl, NPOBEepATb UX
KCnepnmMeHTalbHbIMU cpencrteamu,
dopmynupysi Luenb nccnegoBaHus,
aHanm3npoBaTtb MNOJ1y4YeHHble pe3ynbTaTbl U
[enatb BbIBOAbI;

- npuHUMaTb yyacTtve B Hay4Ho-
nccnegoBaTenbcko pabote no 6uonoruu,
3KosorMM 1 MeguumHe, NPOBOAMMON Ha Gase
LWUKOSMbHBIX HayyHbIX OOLIECTB M NyGrM4HO
npeacrtaBnATb MOJ1yYeHHble pe3ynbTaTbl Ha
YYEHUYECKMUX KOH(DEPEHLINSIX Pa3HOro YPOBHS,

OK 02. Ucnonb3oBaTb
COBpPEMEHHbIE
cpencTea nowcka,
aHanusa un
WHTepnpeTaumm
MHdopMaLnmn n
NH(OPMALIMOHHBIE

B obnactn LEeHHOCTHU
HAY4YHOro no3HaHuA:

- CcHOPMUPOBAHHOCTb
MUPOBO33pEHNS,
COOTBETCTBYHOLLETO
COBpPEMEHHOMY YPOBHIO
pasBUTUS Hayku "

- cdhopMuMpoBaTb  YMEHUS  KPUTUYECKU
oueHvBaTb MHGOpPMaUno  GUONOrMYECKOro
COZlepXXaHusi, BKIOYaIOLLYO MNCEBAOHAYYHbIE
3HaHWs M3 PasnUYHbIX UCTOYHMKOB (CpeacTBa
MaccoBOW MHOPMaLUK, Hay4YHO-MOMYNsIPHbIE
mMaTtepuansbl); WHTEPNpeTUpoBaTb 3TUYECKUE
acnekTbl COBPEMEHHbIX WCCrneAoBaHWn B




TeXHomnormm ans
BbINOMHEHNs 3agau
npodeccnoHasnbHON
OesaTenbHoCTH

obLecTBeHHOM NPaKTUKW,
OCHOBaHHOrO Ha [Auarnore
KynbTyp, CMocobCTBYOLLErO
OCO3HaHUI CBOEro MecTa B
NOSNINKYNbTYPHOM MUPE;

- COBEpPLUEHCTBOBaHME
A3bIKOBOM W 4YUTaATENbCKOMN

KynbTypbl  Kak CpeacTBa
B3aMMOaeNCTBUSA Mexay
nALMU 1 NO3HAHUSA MUPa;

- OCO3HaHMEe  LIeHHOCTM
Hay4HOM [eaTenbHOCTY,
rOTOBHOCTb  OCYLLECTBIATb
NPOEKTHYHO "
ncenegoBaTenbCKyo
[esaTenbHOCTb

WHOMBUAYanNbLHO U B rpynne;
OBnageHue
yHMBEpCanbHbIMU
y4eOHbIMU
nosHaBaTenbHbIMU
JENCTBUAMMU:

B) paboTa ¢ nHdopmaumen:
- BNageTb HaBblkamMK
nonyyeHns uHcopmaumm u3
WUCTOYHWUKOB pasHbIX TUMOB,

CaMOCTOATENBHO

oCyLlecTBNATb MOWCK,
aHanus, cuctemaTusaumio u
WHTepnpeTauuio

WHopmauunm pasnuyHbIX
BMOOB " dopm
npeacTaBneHns;

- cosgaBaTb TeKCTbl B
pasnuyHbIX dopmaTax C
y4yeToM HasHa4yeHust
WHpopMmaumm 1 Lenesou
ayouTtopuu, BblOMpas
onTUmarnbHyo dopmy
npeactaBneHns "
BU3yanusauuu;

-OLleHMBaTb JOCTOBEPHOCTb,
NernTUMHOCTb

MHdOpMaLuK, ee
COOTBETCTBME NPaBOBbLIM U
MOpasbHO-3TUYECKNM

HopMmawm;

- MCrnonb3oBaTb CpeAcTBa
WHOPMaLIMOHHbIX "
KOMMYHUKaLWOHHbIX
TEXHOMOIMN B peLleHun
KOTHUTUBHbIX,
KOMMYHWKaTUBHbIX "

OpraHM3aUMoHHbIX 3adad ¢
cobntogeHnem TpeboBaHMi

ouonoruun, meanuuHe, 6UOTEXHOMNOIMN;

- VHTepnpeTMpoBaTb 3TUYECKME aCMeKTbl
COBPEMEHHbIX UccrneaoBaHun B Guonorum,
MeauumHe, GuoTexHonornu; paccmartpuBaTb
rnobanbHble  3KOMoOrnmyeckue  npobnemsbl
COBPEMEHHOCTMU, dopmmpoBaTb no
OTHOLLEHUIO K HUM COOCTBEHHYIO MNO3ULNIO,
YyMEHMe oOueHuBaTb IdTUYECKME  acneKThbl
COBPEMEHHbIX UCCnegoBaHuMnm B obnactu
OMOTEXHONMOIMN N TEHETUYECKUX TEXHOMOrnin
(knoHupoBaHue, NCKYCCTBEHHOE
OnIog0TBOPEHME, HarnpaBfeHHOE M3MEHEeHne
reHoma n cosgaHune TPaHCreHHbIX
OpraHun3moB);

- ctopmmpoBaTb  yMeHMsi  co3gaBaTb
COOCTBEHHbIE  MUCbMEHHBIE U YCTHblE
coobLleHnss Ha OocHoBe Guonoruyeckon
MHdOPMaUMM U3  HECKONbKUX WCTOYHMKOB,
rpamoTHO ncnonb3oBaTtb NMOHATUNHBIV
annapart 6uonoruu




3ProHOMUKM, TEXHUKU
©es3onacHocTH, TMIrNeHHb!,
pecypcocbepexeHus,
npaBoBbIX W  3TUYECKMX
HOpM, HOpPM
WHpOpMaLIMOHHON
©e3onacHocTu;

- BnageTb HaBbIKaMu

pacno3HaBaHuMs M 3aLluTbl
MHdOopMaLuN,

MHGOPMaLIMOHHON

6e3onacHOCTH NMYHOCTU
OK 04. 3ddektmBHO | - rOTOBHOCTb K|- cdcopmupoBatb  yMEHUs cosgaBaTb
B3aMMOAENCTBOBaTb M | CaMOpa3BUTHIO, CODCTBEHHbIE  MUCBMEHHBIE U YCTHbIE
paboTaTb B KOMMEKTUBE | CAMOCTOSATENbHOCTH n | coobuwleHmsa Ha ocHoBe Buonornyeckon
N KOMaHge camoornpeneneHunio; WHpopMaUMM M3  HECKOMNbKUX UCTOYHMKOB,

-oBrnageHve HaBblKaMW | rPaMOTHO NCnonb30BaTb NMOHATUNHBI

y4ebHo- annapart 6uonoruu;

ncenenoBaTenbCKou, - yMEeTb BblABUraTb rMnoTesbl, NPOBEPATL WX

NPOEKTHON © coumanbHON
0eaTenbLHOCTY;

OBnageHue
YHUBepcanbHbIMU
KOMMYHUKaTUBHbIMU
OeucTBUsMMU:

0) coBMecTHas
0eATeNnbHOCTb!

- NOHMMAaTb M UCMNOSb30BaTb
npemmyLiectsa KOMaHAHOW
W HAMBWUAYanbHOW paboThl;
- npuHUMaTb uenu
COBMECTHOWN [OeATenbHOCTH,
OpraHn3oBbIBaTb "
KoopAnHMpoBaTb OeNCTBUSA
no ee OOCTUMXEHUIO:
COCTaBnNATb NfaH OENCTBUN,
pacnpegensaTb ponu c
Y4€TOM MHEHUN Y4aCTHUKOB
obcyxaaTb pesynbTaThbl
COBMECTHOM paboThl;

- KOOpAVHMpOoBaTb "
BbIMNONHATH paboty B
YCINOBUSIX peanbHoro,
BUPTYanbHOro "
KOMOVHUPOBAHHOTO
B3aUMOAENCTBUS;

- OCYLLECTBIATb NO3UTUBHOE
cTpaTernyeckoe noBeneHune
B pasfuyHbIX CUTyauusix,
NposiBNAATb  TBOPYECTBO U
BoOOpaxeHue, ObITb
VHULMATUBHbIM
OBnageHue
YHUBepcanbHbIMU

3KCNepUMeEHTanbHbIMU cpeactsamu,
dopmynupys uenb nccnenoBaHus,
aHanu3MpoBaTb MNOJyYeHHble pe3ynbTaTbl U
AenaTb BbIBOAbI;

- npUHMMaTb yyactue B Hay4HO-
uccnepoBatenbckon pabote no 6Guonoruu,
3KONOrMn 1 MeguumHe, NPoBOAMMON Ha Gase
LWKONbHbBIX Hay4yHbIX 00wectBs n nybrmyHo
NnpeacTaensiTb NoNydeHHble pe3ynbTaTbl Ha
YY4EHUYECKMX KOH(EPEHLMSIX Pa3HOro YPOBHS




perynaTMBHbIMU
OencTBmaAMMU:

r) npuHATUE cebsa n apyrux
nopen:

- MpuvHMMaTtb MOTUBbI U
aprymeHTbl Opyrux nogen
npu aHanu3e pesynbTaToB
OeATenbHOCTH;

- MpuM3HaBaTb CBOE MpaBO U
npaBo Apyrux nogend Ha
oLInoKY;

- pasBuBaTb CMOCOBGHOCTb
noHMMaTb MWUP C MO3ULMK
APpYroro yernoseka

OK 07. CopencrteoBatb
COXPaHEeHMI0
OKpY>KatloLLen cpeapl,
pecypcocbepexeHuio,
NPUMEHATb 3HaHWs 06
N3MeHEeHUn Knumara,
NPUHLMMbI
GepexrmBoro
NpOn3BOACTBA,

3 PEeKTNBHO
OencTeoBaTh B
yYpesBblYaniHbIX
cUTyauusix.

B obnactun
3KONOrn4eckKoro
BOCMNUTaHUSA:

- CchOpPMMPOBAHHOCTb
3KONOTMYECKON  KYMbTypbl,
NoHVMaHve BMMSAHUS

coLManbHO-3KOHOMUYECKNX
NMPOLIECCOB Ha COCTOSIHME
NPUPOAHOA U CcouManbHON

cpeasl, OCO3HaHue
rnobanbHoro XapakTepa
3KOMOrMyecknx Npodnew;

- nnaHnpoBaHune "
OCYLLIeCTBMNEHNE OENCTBUN B
OKpyXXawlLlenm cpege  Ha
OCHOBE  3HaHuSA uenen
yCTONYMBOIrO pas3BuTUS
YernoBeYyecTBa;

aKTMBHOE HenpusiTue
JencTBun, NPUHOCSLLMX

Bpe OKpyxatoLen cpeae;

- YMEHMe MpOorHo3npoBaTb
HebnaronpuaTHble
3Konornyeckue
nocnencTeusi
npeanpuHMMaemMbIx
OencTBui, npegoTBpallaTh
ux;

- pacLumpeHmne
nesTenbHOCTH
3KONorn4yeckom
HanpaBeHHOCTY;
- oBnageHue
y4ebHo-
ncenegoBaTernbCKON,
NPOEKTHON ©N coumnanbHON
nesTenbHOCTH

onbITa

HaBblKaMU

- BnageTb CUCTEMOW 3HaHWM 00 OCHOBHbIX
MeTo4ax Hay4yHOro nNo3HaHusi, UCMNOMb3yeMbIX
B OMOMOrMYecknx unccrnegoBaHUAX XXUBbIX

06bekToB " 3KOCUCTEM (onucaHue,
u3amepeHne, npoBefeHue  HabniogeHun);
crnocobamu BbISIBIIEHNS n OL/EHKM

AHTPOMOreHHbIX N3MEHEHUI B NPUPOAE;

- YMETb BbISIBNSATb OTIMYUTENbHbIE MPU3HAKM
XMBbIX CUCTEM, B TOM u4ucrie rpubos,
pacTeHun, XMBOTHbIX n YerioBeka;
npucnocobrieHHOCTb BMOB K cpege
obuTaHunsa, abuoTmyeckux wun OBUOTUYECKMX
KOMMOHEHTOB  9KOCUCTEM,  B3aMMOCBA3EN
OpraHn3moB B COObLLECTBAX, aHTPOMOreHHbIX
M3MEHEHU B 9KOCUCTEMAX CBOEN MECTHOCTMU;
- YMEeTb BbIAENATb CYLECTBEHHbIE MPU3HAKM
Buronornyeckmx npoLeccoB: obMeHa BeLLecTB
(MmeTabonunam), nHopMaLumn 1 NpeBpaLleHns
3Heprun,  OpoxeHusi,  aBTOTPOCHOrO U
reTepoTpodHOro TMMNOB nuTaHus,
OTOCUHTE3a M  XEMOCWUHTE3a, MUTOo3a,
Menoasa, rameToreHesa, ambpuroreHesa,
NnocTambproHansHOro pa3BuTuS,
pPa3sMHOXEHWs, WMHOMBUOYaANbHOrO pPasBUTUS
opraHusma (OHTOreHesa), B3aUMOLEMNCTBUSA
reHoB, reTepo3unca; 4eVCTBUA NCKYCCTBEHHOTO
oTbopa, cTabunuaMpylowero, ABWXKYLLETO |
paspbiBaloOLLEro  ecTecTBeHHoOro  oTbopa;
annonaTpu4eckoro " cMMNaTpU4EeCKOro
BMO00OpPa30oBaHUSA; BIMSHUS ABWKYLUMX CUI
3BOMOUMM  Ha  reHocoHg  nonynsauuu;
NpucnocobneHHOCTN OpraHu3MoB K cpefde
o6uTaHwus, yepeaoBaHUs HanpaBneHun
3BOSOLMN; KPYroBOpoTa BELLECTB M MOTOKa
3HEprnM B aKOCMCTEMAX

2 MacnopT OUeHO4YHbIX MaTepuanoB No y4ebHOMy npegmeTy




Ne | Pasgen yyebHoro MHoekc OueHo4Hble MaTepuansl TexHonorus/
n/n npegmeTa KOHTponupyemon | HaumeHoBaHue Homep | mpouenypa oueHnBaHus
KOMMeTeHLMn 3agaHus (cnocob koHTpons)
(nnn ee yacTn)
1. BbaHk TecToBbIX 1-10 KomnbloTepHoe
3agaHun TecTupoBaHue
MpoueHTHaa wkana 0-
100 %;
0-59,99% -
Heyo0BNeTBOPUTESNbHO;
60-74,99% -
OK 01 YOOBNETBOPUTENBHO;
KneTtka — 75- 84,99% -xopoLuo;
CTPYKTYPHO- OK 02 85-100% - oTnn4Ho.
dyHKUNOHaNbHas CobGecenoBaHue 113 MpoBepka
eVHuLAa XX1UBOro OK 04 (3apaHusa gns npenogasaTtenem
NpaKkTUYeCKmX (ypoBHeBasi Wkana)
oK 07 paboT)
CobecenoBaHue 120 MpoBepka
(3apgaHus gns npenogasatenemM
nabopartopHom (ypoBHeBasi Wkana)
paboThl)
CobecepoBaHnune 58-82 Mposepka
(BOnpocsl K npenogasaTenem
and3avéry) (ypoBHeBas Wkana)
2. BaHk TecToBbIX 11-25 KomnbtoTepHoe
3agaHun TecTupoBaHue
MpoueHTHas wkana 0-
100 %;
0-59,99% -
OK 01 HeydoBNeTBOPUTESLHO;
CTpoeHue 1 60-74,99% -
OK 02 YOOBIIETBOPUTESIBHO;
CyHKLN 75- 84,99% -xopoLuo;
opranusma OK 04 85-100% - oTnnyHo.
CobecenoBaHue 114 MpoBepka
OK 07 (3apaHwusa gns npenopasaTenem
npakTU4ecKnx (ypoBHeBas wkana)
paboT)
CobecepoBaHue 83-93 Mposepka
(BOnpocsl K npenogasaTenem
and3avéry) (ypoBHeBasi Wwkana)
3. BaHk TecToBbIX 26-40 KomnbloTepHoe
3agaHun TecTupoBaHue
MpoueHTHasa wkana 0-
100 %;
0-59,99% -
OK 01 Heya0BNeTBOPUTESbLHO;
60-74,99% -
Teopus aomioumn OK 02 YAOBMNETBOPUTENLHO;
75- 84,99% -xopoLuo;
OK 04 85-100% - OTIIMYHO.
CobecepnoBaHue 115 MpoBepka
Ok 07 (3apaHusa gns npenogasaTenem
NpaKTUYECKMX (ypoBHeBas Lwkana)
paboT)
CobecepoBaHue 93-99 MpoBepka
(BONpOCHI K npenogasatenemM
andpsavéry) (ypoBHeBas Wkana)
4 3 OK 01 BbaHk TecToBbIX 41-60 KomnbioTepHoe
Konorus »
3agaHun TecTupoBaHue
OK 02 MpoueHTHasa wkana 0-




100 %;
OK 04 0-59,99% -
HeyO0BNETBOPUTENBLHO;
OK 07 60-74,99% -
YAOBETBOPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - oTnnyHo.
CobecepoBaHue 116 MpoBepka
(3apaHus gns npenogasatenemM
npaxkTU4ecKnx (ypoBHeBas Lwkana)
paboT)
CobecepnoBaHue 121 MpoBepka
(3apaHus gns npenogasatenemM
nabopaTopHbIX (ypoBHeBas Lwkana)
paborT)
CobecepoBaHve | 100-106 | Nposepka
(BONpOCHI K npenogasatenemM
andsavéry) (ypoBHeBasi Wkana)
5. BbaHk TecToBbIX 61-80 KomnbloTepHoe
3agaHun TecTupoBaHue
MpoueHTHas Wkana.
OK 01 0-100 %;
0-59,99% -
E1ONOMMS B KU3HU OK 02 HeyOo0BNEeTBOPUTENLHO;
60-74,99% -
OK 04 YOOBNETBOPUTENBHO;
75- 84,99% -xopoLuo;
OK 07 85-100% - OTIIMYHO.
CobecepoBaHnune 81-88 Mposepka
(BONpOCHI K npenogasatenemM
andsavéry) (ypoBHeBasi Wkana)

OueHo4Hble MaTepuanbl AN NPOMEXYTOYHOWN aTTecTauum
(amddepeHuMpoBaHHbLIN 3a4eT)
(TUnoBble KOHTPOrNbHbIE 3afaHUA (BKNOYasa TeCTbl) U UHbIE MaTepuansl,
HeoOxoAuMbIe ANS OLEeHKU 3HaHUW, YMEHUU, HaBbIKOB U (UNK) onbITa
NeATeNbHOCTU, XapaKTepM3yroLWmXx 3Tanbl POpMUPOBaHUA KOMNETEeHLUUN B

npouecce 0oCBOeHUs y4ebHOro npeamMeTa)

[na OueHKM 3HaHWK, YMEHWA, HaBbLIKOB CTYAEHTOB Mo y4ebGHOMY npeameTty
npuMeHsieTcs 6annbHO-PENTUHIOBAA CUCTEMA OLIEHKN.

bannbHO-penTMHroBas cuctema oLeHKM OCYLLEeCTBAETCS B TedeHne Bcero
cemecTpa npu NpoBeAEHNUN ayaUTOPHbIX 3aHATUN U KOHTPOMNS CaMOCTOATENTbHOM
paboTbl. [NokasaTensmm OM sBRASOTCA: TEKyLMIM ONpocC B BUae cobecegoBaHus Ha
NPaKTU4YECKNX N NabopaToOpHbIX 3aHATUAX, TECTOBbIE 3a4aHUA U CAMOCTOATENbHAA
paboTa oby4vatomnxcs. OLeHKM BbICTaBAKTCSA B COOTBETCTBUM C rpadPmKoOM KOHTPOMS
TEKYLLIEN YCNEBAEMOCTN CTYAEHTOB B aBTOMaTM3MPOBAHHYIO CUCTEMY Ba3 AaHHbIX
(ACYB[]) «PenTuHr ctyaeHToB».

O6yuvatowmmcs, Habpaswui B cemecTtpe 6onee 60 % (M3 100% BO3MOXHbIX)

nony4nt anddepeHUMpPOBaHHbIN 3a4eT aBTOMaTUYECKM:

85-100% - oTNU4HO;

75- 84,99% -xopoluo;

60-74,99% - ynoBneTBOpPUTENbLHO.

CTtyaeHT, HabpaBwnin 3a TekyLyto paboTy B cemecTpe MmeHee 60 %, T.K. He
BbINOSTHUIT BCO paboTy B cemecTpe no 06bekTUBHBIM NpuynHam (6onesHs,
oduumanbHoe ocBoboXaeHNE U T.M.) UMK XXeNnatoLLMii MOBbICUTb OLIEHKY, NOSNYYEHHYHO



aBTOMaTU4eckn, caaéT amddepeHUnpoBaHHbIN 3a4eT B hopme cobeceqoBaHus no
BOMpocam pasgenos, BbIHOCUMbIX Ha A depeHUnpoBaHHbIN 3a4eT.

3.1. BaHK TecTOBbIX 3ag4aHue

OK 01. BbibupaTb cnoco6hl peweHns 3agay npodgeccnoHanbHON AeATeNbHOCTH
NPUMEHUTENbHO K Pa3fIMyHbIM KOHTEKCTaM

OK 02. Ucnonb3oBaTb COBpeMeHHbIe CpeacTBa NOMCKa, aHanu3a u uHTepnpeTauum
MHdopMaLuUn U NHPOPMaLIMOHHbIEe TEXHONOMMU A4Sl BbINOMTHEeHMA 3aaay4 npod)ecCUoHanbLHON
AesATeNnbHOCTH

OK 04. 3¢ hekTMBHO B3aMMoagencTBOBaTh U paboTaTb B KONINEKTUBE U KOMaHAae

OK 07. CopgencTBOBaTb COXPaHEHUIO OKPYXalLen cpeabl, pecypcocbepexeHuto,
NPUMEHATb 3HaHUs 06 N3MEeHeHUW Knumara, NPUHLUMNbLI 6epexxnNMBOro NPou3BoACTBa,
3adheKkTMBHO AeNcTBOBaTb B Ype3Bbl4alHbIX CUTYaLIUsIX.

TECTbI C BbIBOPOM OHOI'O NPABUJIbHOIO OTBETA

1 Kakon 13 XuMm4yeckmx afieMeHToB O4HOBPEMEHHO BXOOAMT B COCTaB KOCTHOW TKaHU U
HYKITEMHOBbIX KMCITOT?

a) kanui;

6) docdop;

B) KanbLuui;

r) LMHK.

2 Y peten pa3BnBaeTCcs paxuT Npu HegocTaTke:
a) MapraHua 1 xenesa;

0) kanbuusa n ocdopa;

B) MEOU W LIMHKa;

r) cepbl 1 asoTa.

3 Mepenaya Bo30YXAEHUS MO HEPBY UNW MblLLLE OO BACHSETCS:

a) 13MeHeHNeM KOHLIeHTPaLMi MOHOB HaTPUs U Kanus BHYTPU U BHe KNeTKK;
6) pa3pblBOM BOOOPOAHBIX CBSA3EW MEXAY MOSEeKyiaMun Boabl;

B) M3MEHEeHNEeM KOHLIEHTpaLuy BOAOPOAHbIX OHOB;

r) TennonpoBOAHOCTLIO BOAbI.

4 OcCHOBY peakUMOHHOro LeHTpa xnopodunna cocTaBnaeT aToM:
a) Na;

0) K;

B) Mg;

r) Cl.

5 K 6unoreHHbIM anemMeHTaM OTHOCATCS:
a)C,P,O,N;

0) Ca, CI, N, O;

B)C,H, O, N;

r)H, O, C, Na.

6 Mpu 3amep3aHnmn BOAbI pacCTosiHUE MexXay €€ Mornekynamm:
a) yMeHbLLaeTCs;

0) yBenuumuBaeTcs;

B) HE n3MeHsieTcs.

7 Kakoe 13 cBovicTB BoAbl 0OYCINOBMEHO €€ NONSIPHOCTLIO?

a) TennonpoBOAHOCTb;

©) TENNOEMKOCTb;

B) CNOCOGHOCTbL PAaCTBOPATb HEMOJISIPHbIE COeAUHEHUS;
r) cnocoBHOCTb PacTBOPATL NOMSIPHbIE COEANHEHMUS.

8 Kakne xummnyeckne cBA3M BO3HUKAOT MeXZy aToMamu B MOSekyne Boabl?
a) KOBaINEeHTHO-HEMNONSIPHbIE;

©) KOBaNEeHTHO-NOSSIPHBbIE;

B) MOHHbIE;

r) BOOOPOAHbIE.

9 lMoBepxHOCTHOE HaTsKeHWe BOAbl OOYCIOBMEHO:
a) KoBaneHTHbIMU CBA3AMM;

©) MOHHBIMYK CBA3AMU;

B) BOAOPOAHbLIMU CBA3AMMU.

10 Mpu UcnapeHnn BoAabl C NOBEPXHOCTM Terna paccTosHUe Mexay eé Monekynamu:
a) yBenuymeaeTcs;




0) ymeHbluaeTcH;
B) HE U3MEHSIETCS.

11

Kakoe cBONCTBO BoAbl AenaeT eé xopoLwwnmM pacTBopuTenem B 61Monornyecknx cuctemax?
a) BbICOKasi TENNOEMKOCTb;

6) MeaneHHbIN HarpeB 1 OCTbIBAHUE;

B) BbICOKas TenfnonpoBOAHOCTb;

r) NONAPHOCTb MONEKYI.

12

TBEepAoCTb KOCTM NpMaaloT:
a) aMWHOKMNCIOThI;

©) nunuapl 1 yrnesoAbl;

B) IMOKO3a U IMUKOTeEH;

r) MMHepanbHbie COMN.

13

lMovyeMy B MarasmHax npogatoT cornb, 0boraleHHy Noaom?
a) noa BNusieT Ha N3MEeHeHWe CoCcTaBa KpoBY;

0) nopg HopManu3yeT AeATeNIbHOCTb WNTOBUAHOW Xene3bl;
B) nog npegynpexaaet 3abonesaHne TyGepKynesom;

r) nog cnocobcTByeT 06pasoBaHMio BUTamMuHa D.

14

BelyecTBa, XOpoLlO pacTBOpMMbIE B BOAE, HA3bIBAKOTCH:
a) rnapoobHbIMY;

0) rvgpongHbImMuy;

B) NMAPOreHHbIMYU;

r) rmapodunbHbLIMN.

15

K opraHuyeckum BelLecTBam KNeTky OTHOCSTCS:
a) 6enkn u nUNuAbI;

6) MMHeparbHble CONU 1 YrNeBoabl;

B) BOAA W HYKIIEMHOBbIE KUCNOTbI:

r) BCe NpaBUIIbHO.

16

M3meHseMbIMY YacTAMM aMUHOKUCIIOThI ABMSIOTCSA:
a) amuHorpynna n kapbokcunbHas rpynna;

6) papukan;

B) kKapbokcunbHas rpynna;

r) pagvkan n kapbokcunbHas rpynna.

17

MepBuyHas cTpykTypa 6enka yaepxuBaeTcs:
a) BOAOPOAHbIMM CBA3AMU;

6) nenTMAHLIMU CBA3AMMU;

B) rnapodOBHbIMK CBA3SIMMU;

r) AMcynb@uaHbIMy CBA3AMMU.

18

BTopuyHyto cTpykTypy 6EMnKoBOWM MONEKYnbl NOAAEPXKMBAOT B OCHOBHOM ... CBSA3M.
a) BoaopoaHbIe;

©) NOHHbIE;

B) NenTuaHbIE;

r) rMyKo3ugHbIE.

19

Monekynbl 6enKkoB OTAMYalOTCA Apyr OT Apyra:

a) nocneaoBaTeNnbHOCTLIO YepeAOBaHUS aMUHOKUCIIOT;
0) KONNMYEeCTBOM aMUHOKUCIIOT B MONEKYNe;

B) popMON TPETUYHOW CTPYKTYPbI;

r) BCEMW yKa3aHHbIMW OCOBEHHOCTAMM.

20

Kakoe n3 coeguHeHuin He NOCTPOEHO U3 aMUHOKUCIOT?
a) remornobuHx;

©) rnuKoreH;

B) MHCYNWH;

r) anbOymMuH.

21

Kak nocTynatoT B KNeTKU XXUBOTHbIX HE3aMEHUMble aMUHOKUCIOTbI?
a) CMHTE3NPYITCA B CaMUX KNeTKax;

0) nocTynaloT BMecTe C NULLEN;

B) MOCTyMatoT BMeCTe C BUTaMUHaMW;

r) NoCTynarT BCEMU YKasaHHbIMU NYTAMMW.

22

Kakme 6enku cnocobCcTBYIOT OTTOPXKEHWIO OPraHOB U TKaHe! Npu Ux nepecagke oT O4HOro
opraHuama gpyromy?

a) TpaHCMopTHbIe Benkuy;

0) dbepmeHThI;

B) MMMYHOTNOGYNUHbI;




r) CTpouTenbHbIe Benku.

23

B npouecce GUOXMMUYECKMX peakLnil (DepPMEHTbI:

a) YCKOPSIOT peakuun U camum npu 3TOM He U3MEHSIIOTCS;
6) YCKOPSAIIOT peakummn 1 U3MEHSIIOTCA B pe3yrnbTaTe peakuuu;
B) 3aMesIsiioT XMMUYECKME peaKkLMm, HE 3MEHSISICb;

r) 3amMeansitoT XMMUYEecKMe peakunn, U3SMEeHsISICh.

24

Ans neveHuns Tskenbix hopm caxapHoro gmabeta 60nbHBIM HE06X04MMO BBOAMUT:
a) remMornobuH;

6) MHCYnuH;

B) aHTUTENa;

r) IMUKOTEH.

25

OT KakMx yCrnoBuin 3aBUCUT AEACTBME hEPMEHTOB B OpraHn3ve?

a) oT TemnepaTypbl cpeapl;

©) ot pH cpegabi;

B) OT KOHLIEHTpaLuuun pearmpyroLLmMx BeLeCTB U KOHLeHTpauumn bepMeHTa;
r) OT BCceX NepeyncneHHbIX YCNOBUN.

26

Mpu obpaTumMon geHaTypauumn monekyn benka nponcxoauT:
a) HapyLLEeHNe ero NepBUYHON CTPYKTYPSI;

0) o6pa3oBaHue BOOOPOAHLIX CBA3EN;

B) HapyLleHWe ero TPeTUYHOWN CTPYKTYPbI;

r) obpasoBaHne NeNTUAHbIX CBA3EN.

27

MonunenTnagHas uenb, cBepHyTas B KNyboK, — 3TO ... CTPYKTypa Genka.
a) nepBUYHas;

0) BTOpUMYHas;

B) TPeTU4Has;

r) YeTBepTUYHas.

28

Kakoe 13 Ha3BaHHbIX XMMUYECKNX COeQMHEHUN He siBnsieTca Guononumepom?
a) 6enok;

6) rnoko3a;

8) OHK;

r) Lenmwonosa.

29

Kakol 13 npogykToB LienecoobpasHo gaBaTtb ycTaBlleMy MapadoHLy Ha AUCTaHUuK ans
nogaepXxaHuns cun?

a) Kycou4ek caxapa;

©) HEMHOrO CNMBOYHOrO Macna;

B) KyCOK MsiCa;

r) HEMHOro MYHeparnbHOW BoAb!.

30

B kneTkax >XMBOTHbIX 3anacHbIM YrieBOAOM ABNAETCH:
a) uennnosa;

0) kpaxman;

B) IMHOK0O33;

r) rMUKOreH.

31

CnocobHocTb BepbnIO40B XOPOLLO NEPEHOCUTD XaXKAY OOBACHAETCSA TEM, YTO XUPbI:
a) COXpaHAT BOAY B OpPraHn3mMe;

0) BbiaensAoT BOAY NPU OKUCIEHUY;

B) co3gatoT TeNnonsonMpyoLniA Crion, yMeHbLUaLWnn ncnapeHue.

r) Bce OTBETbI BEPHbI

32

Hanbonbluee KONMMYeCTBO 3HEPTUM BLIAENSIETCSA NPU paCLLENNEHUM OLHOIO rpamma:
a) xupa;

©) rmoKo3bl;

B) Genka.

33

Kakoe 13 ykasaHHbIX COeQUHEHWI UMeeT NUNUAHYI0 Npupoay?
a) remornobuHx;

0) nHcynwuH;

B) TECTOCTEPOH;

r) NEHWULUIIIUH.

34

B kakoM cryyae npaBUrbHO HanucaHa oopmyna MomneKynbl FKO3bl?
a) CsH120s;
©0) CsH100s;
B) CsH120s;
r) CeH120s.

35

KneTkn kakoro n3 HasBaHHbIX OpraHnM3mMoB Hanbonee Gorathbl yFJ'IeBOLI,aMVI?




a) KNeTKU MbILLL, YENOBEKA;

0) kneTKu KNyb6Hsa KapTodens;
B) KIMETKM KOXMLbI NYKa;

r) NOJKOXHAsA KnetyaTka MeaBegsi.

36

OCHOBHbIM UCTOYHUKOM 3HEPTUW ANS HOBOPOXAEHHbIX MIEKONUTAIOLLNX ABRSETCS:
a) rnKo3a;
©0) kpaxman;
B) IMMKOr€EH;
r) nakrosa.

37

B kakoM 13 HasBaHHbIX BELLECTB pacTBOPSAOTCS NMNnabI?
a) adwup;

6) cnupr;

B) BOAa;

r) congHasi Kucrnora.

38

[na neyeHuns Tskenblx opm caxapHoro gnabeta 6onbHbIM HE06X0AMMO BBOAUTD:
a) remornobuH;

6) MHCYnuH;

B) aHTUTEN3;

r) IMUKOTEH.

39

KneToyHas CTeHka pacTeHU COAEPXKUT:
a) XUTUH;

0) uennono3sy;

B) MypewH;

r) IMWKOTEH.

40

Mpn nonHom paciienneHmmn 1 1 XXMPoB BblAenseTcs ... Kk aHeprum.
a) 16,8;
6) 17,6;
B) 18,9;
r) 38,9.

41

OCHOBHbIM 3anacHbIM BELLECTBOM rpuboB SBNSETCS:
a) M1KOreH;

0) xuTuH;

B) MypPeWH;

r) Kpaxmarn.

42

B cocTtaB HYKNEMHOBbLIX KUCIOT MOryT BXOAWUTb YrreBoabl:
a) rnoKo3a u caxaposa;

6) NUpoBMHOrpagHasi U MOMOYHas KUCHOTbI;

B) pubo3a u Ae3okcupunb03a;

r) gesokcmpubosa n manbTo3a.

43

B oCHOBHOM BOZ0OTTaNKNBAKOLLYHO DYHKLIUIO BLIMOMHAT Takne nunuabl, Kak:
a) BOCKa;

0) MUrMeHTbI;

B) rmvKonNunuabl;

r) docgonunuapl.

44

B kakux npoayKTax cogepXutcst HanborbLuee KONMYECTBO YINEeBOAOB, HEOOXOAUMBIX
yenoseky?

a) cbipe 1 TBOPOre;

0) xneb6e u kaptodhene;

B) Msice u pblbe;

r) pacTUTENbLHOM Macrle.

45

Pn6o3a, B oTnMume oT Ae30KcMpnb0o3bl, BXOAWUT B COCTaB:
a) OHK;

6) nPHK;

B) G€erKoB;

r) nonncaxapuaos.

46

YrneBogpl B OpraHn3me 4YenoBeka OTKnagblBaloTCs B 3anac B:
a) NeYeHn N MbiwLax;

6) NogKOXHOM KreTyaTtke;

B) NoKenyao4yHon xernese;

r) CTEHKaX KULIEYHUKA.

47

O06ono4ka rpubHON KNeTkK, B OTIINYME OT PacTUTENbHON, COCTOUT U3:
a) KneTyaTku;




0) xnTMHONOA06HOrO BeLecTBa;
B) COKpaTUTENbHbIX OENKOB;
r) NMNMaoB.

TecTbl C BbIGOPOM HECKOJIbKUX NMpPaBUIIbHbIX OTBETOB

48 BeibepuTte npouecchl, npoTekatLwme B Npodase NepBoro geneHrs menosa
1) o6MeH yyacTkaMn XpomMoOCoMm
2) Habop XPOMOCOM 1 YMCNO MOJSIEKYN OHK B KneTke — 4n4c
3) AeneHune LeHTPOMEpP XPOMOCOM
4) choopmmpoBaHue BepeTeHa AeneHus
5) BbICTpanBaHMe XpOMOCOM MO 3KBATOPY KNETKU
49 Kakve npoueccbl NponcxoaaT B KneTke B nepuoa nHtepdgasbl?
1) cnupanusaumsa XxpoMocoMm
2) peaynnukaumMsa MoJieKyn gHK
3) pacTBOpeHue saepHON 060MoYKM
4) cuHTe3 6enkKoB B UUTONasmMe
5) cuHTE3 N-pHK B sigpe
50 Manble kpyroBopoThbl yriepoaa B Guocdepe MoryT OCyLecTBNSATLCS CReayowum nyTem:
1) yrnekucnbivi ra3 BbigensieTcs B atMmocdepy B npouecce poTocMHTE3a B AHEBHOE BpEMS, a B
HOYHOE BPEMS €ro YacTb MOrNoLaeTc pacTeEHNsIMU U3 CPeLbl;
2) yrnekucnbli ra3 norrnowaeTcst u3 atMocdepsbl B npoLecce OTOCMHTE3a B AHEBHOE BpEMS,
a B HOYHOE BPEMS €ro YacTb BblAENAETCs pacTEHUAMN B CPeay;
3) yrnekucnbin ras atmocdepbl nornowaeTcs B npouecce (poTocuHTesa ¢
obpa3oBaHMeM OpraHM4eCcKUX BeELLeCTB, a C rMbenbio pacTeHUN U XKMBOTHbIX
NPOUCXOAUT OKMCIIEHNEe OpraHM4YecKux BellecTB C BbiAereHUueM yrieKucroro rasa;
4) yrnekucnbiv ra3 atmoccepbl nornowaeTcs B npouecce poTocMHTE3a, a NpU AbIXaHUU
BblaensieTcsa B atmocdepy;
5) yrnekucnbin ra3 atmocdepbl nornowaeTcs B npouecce (poTocuMHTE3a, a Npu
CXXUraHUu opraHM4ecKMX BeLLecTB Bbiaensiercs B atmocdepy.
51 Beibepute Tpy yHKLMW NnasMaTnyeckorn MeMmbpaHsl
1) o6ecneynBaeT NOCTyNseHME B KIETKY MOHOB U MENKUX MOSeKys
2) obecneynBaeT NepeaBmKeHe BELLECTB B KIETKe
3) oTrpaHuyYMBaeT UMTOMNMa3My OT OKpyXKatloLlien cpebl
4) yyacTByeT B NOrfoLeHNn BeLecTB KIIeTKOM
5) npuaaeT kneTke XecTkyo dopmy
6) cnyXuT MmaTpuuen Ans cuHTesa N-pHK
52 BeiGepuTe oBa npusHaka He nogxogdiime Ans onnucaHus TPaHCKPUNUUK Yy aykapuoT
1) o6pa3zoBaHue NONNHYKNEOTUAHOM Lenu
2) coeauHAIOTCA HyKIeoTuabl, cogepxxaiyme Ae30Kcupmbosy
3) maTpuuen CnyXuT MoreKkyna aHK
4) npoucxogut B sape
5) yaBoeHue monekynbl AHK
YcTaHOBUTe nocnegoBaTenibHOCTb
53 BoccTaHoBMTE B UCTOPUYECKOM MaHe NocrefoBaTenbHOCTb 3TAanoB BO34ENCTBUS YenoBeka
Ha Buocdepy:
1) ycuneHuve BNUSHNS Ha NPUPOAY C KOPEHHBIM NMPeobpa3oBaHNEM YACTU IKOCUCTEM,;
2) N3aMeHeHMe 3KOCUCTEM Yeped NacTbOy CKOTa, YCKOpEHWe pocTa TpaB NyTEM UX BbDKUrAHWS U
1.1,
3) rmobanbHoe N3MeHeHMEe BCEX IKONMOMMYECKNX KOMIMOHEHTOB B LIESTOM B CBSA3U C
HeorpaHMYeHHON MHTEHCUdUKaLMEN XO3ANCTBA;
4) cBEpPXUHTEHCUBHAs oxoTa 6e3 pe3koro N3MeHeHMs1 3KOCMCTEM B NEPUO CTaHOBIEHUS
YernoBeYyecTBa;
5) Bo3genicTBue niogen Ha buocdepy NULLb Kak 00bIYHbIX OMONOrMYecKNX BUAOB.
54,2,1,3
54 Ykaxunte nocrnegoBaTtenbHOCTb (ha3 onnogoTBOPEHMS.
1) cnMaHWe rameT, UnNn CUHramum
2) ONCTaHTHOE B3anmogencTeune n conmxkeHne ramet
3) KOHTaKTHOE B3anMOEeNCTBME raMeT U akTUBaUUS SULLEKNETKN
2,3,1
55 YcTaHoBUTE NocnenoBaTenibHOCTL CTaaui MHANBMAYANbHOIO pa3BUTUS YernoBeka, HauuHas ot

3UroThbl.
1) hopmmpoBaHUe YeTblpeXKaMEPHOro cepaLa
2) obpa3oBaHve 6acToMepoB




3) bopmumpoBaHne HEPBHOW CUCTEMBI

4) hopmmnpoBaHue mMe3onepmbl

5) o6pa3oBaHue OBYXCMONHOro 3apoaplilla
2,54,3,1

56 YcTaHoBUTE nocnefoBaTenbHOCTb NPOLECCOB AMOPMOHANBHOMO Pa3BUTUS MO3BOHOYHbIX
XVMBOTHBbIX:

1) 3aknagka 3a4aToYHbIX OPraHoOB 3apoAbia

2) HanpaBneHHbIE NepeMELLEHNS KIETOK U NX anddepeHLnpoBka

3) pa3BuTne HEPBHOW MNNACTUHKU

4) cnvaHue anuLeKneTKn N cnepmartosomnga n obpasoBaHme 3UroThbl

5) hopmmpoBaHne MHOrOKNETOYHOro O4HOCMNOMHOIO 3apoabilla

45,2,3,1

57 YnopsgounTe nckonaemble oopMbl YENOBEKA MO BPEMEHW CYLLLECTBOBAHMS, HAYMHAsS C caMoW

apeBHen popmbi:

1) yenosek ymensin

2) KPOMaHbOHLibI

3) HeaHgepTanbLbI

4) yenoBek NPAMOXOASALLNIA
5) aBcTpanonutek
5,1,4,3,2

KpuTepuu n wkanbl OUeHKn TecTa:

MpoueHTHas wkana 0-100 %; oTMeTka B cucteme
«HeyaoBNeTBOPUTENbHO, YAOBNETBOPUTENBHO, XOPOLLO, OTIIUYHO»
85-100% - OoTNUYHO;

75- 84,99% -xopoluo;

60-74,99% - yaoBneTBOPUTENLHO,

0-59,99% - HeyaoOBNEeTBOPUTESNbLHO.

3.2 CobecepgoBaHue (Bonpochkl kK anddepeHuMpoBaHHOMY 3a4€Ty)

OK 01. BbibupaTb cnocoObl pelleHUss 3agady npodeccUoHanNbHOM AeATeNbHOCTU
NMPUMEHUTENbHO K Pa3finyHbIM KOHTEKCTaMm

OK 02. Ucnonb3oBaTb COBpPEMEHHbIe CpeAcTBa MOMUCKA, aHanM3a W UWHTepnpeTauum
MHdopmMauunm M uMHdopMaLMOHHbIE TEXHOMOINMU ANA BbINOMHEHUA 3aga4v npod)eccUoHanbLHON
AeATEeNbHOCTH

OK 04. 3¢ hekTMBHO B3aMMOenCcTBOBaTL U paboTaTb B KONJIEKTUBE U KOMaHge

OK 07. CopenctBoBaTb COXpPaHEHUIO OKpyXawlen cpegbl, pecypcocbepexeHuto,
NPUMEHATb 3HaHMA 006 WKW3MeHeHMM KnumaTta, MpPUHUMNbLI GepeXxnMBOro nNpPou3BOACTBaA,
adpheKkTUBHO AecTBOBaTb B Ype3BbiYalHbIX CUTYaLIUSAX.

58 [Mpr3HaKn XMBbIX OpraHN3MoB.

59 YpoBHW opraHusaumnm Xnsomn npupoasbl.

60 Lintonoruna — Hayka o kneTke. \ctopusa passuTus.

61 LLisaHH 1 LnengeH — OCHOBONOMNOXHUKM KNETOYHON Teopun. CoBpeMEHHbIE NONOXEHMS.
62 XvMn4Yeckun coctas KnetTkn. Makpo- 1 MUKPO3NieMEeHThI.

63 CT1poeHuve 1 pyHKUMM MOneKyn HeopraHM4eCcKkux BeLecTB.

64 CT1poeHune n dyHKUMn 6enKoB.

65 CTpoeHune n hyHKUMN YrNeBoaoB.

66 CT1poeHve u pyHKuMM NMnNngos.

67 CT1poeHve 1 pyHKUMN HYKNENHOBBIX KMCMOT.

68 CTpoeHune u yHKUMM LUmMTonIasMaTu4eckorn MembpaHbi.

69 OpgHomembpaHHble opraHovabl: AMNC, annapaT M'onbaxu, NMM30COMbI, BaKyonu.

70 [BymemOpaHHble opraHovabl: MUTOXOHAPWW, NNacTuabl.

71 HemembpaHHble opraHongpbl: pubocombl, KNETOYHbI LIEHTP.

72 CT1poeHue u yHKumn agpa.

73 Bupycbl. CTpoeHne, pa3MHOXEHNE.

74 BupycHble 3aboneBaHus 1 Mepbl NPOUNAKTUKN.

75 OHepreTudecknii 0bmeH. CTagum aHepreTn4eckoro obmeHa.

76 doTocuHTe3. CBeToBas n TeMHoBasi ctagmn. 3HayeHne PoTocMHTEesa.

77 MnacTtnyeckmun obmeH. CpaBHUTENBHAsA XapakTepmucTMka POTOCUHTE3A U XEMOCUHTE3A.




78 ["eH. eHeTUYecknin kopa.

79 BrnocuHTes benka.

80 YKn3HEeHHbIV LMK KNeTku: nHTepdasa n mutos. Tpu nepnoga nHrepdasbi.

81 da3bl MuTo3a. bruonormyeckoe 3HavyeHMe M1UTo3a.

82 Mewo3s. Ero dhasbl. Buonormyeckuii cMbiCn Menosa.

83 BocnpowussegeHue opraHuamoB. Ero 3HayeHue.

84 OcobeHHOCTM NONOBOro 1 6ecnonoro pasMHOXeHUs.

85 Becnonoe pasamHoxeHne. Ero aHayeHune, cnocobbl.

86 ViHanBmayaneHoe pasBuTue opraHuamMa (OHToreHes). SMOpuroHanbHoe pa3BuTue.

87 MocTambpuroHanbHoe pa3sutme. NpudmHbl HapyLLIEeHU pa3BMTUS OpraHM3MOB.

88 HacnencTtBeHHOCTb U M3MEHYMBOCTb - CBOWCTBA OpraHu3amoB. [eHeTuka. MeToabl reHeTuKw.
MeToabl M3y4eHnss HacneaCcTBEHHOCTM YenoBeka.

89 'eHeTnyeckas TEPMUHOMNOMMSA U CUMBONMKA. 3aKOHOMEPHOCTU HacneaoBaHWs, YCTaHOBIEHHbIE I,
MeHgenem, ux LMTONOrM4eckme OCHOBBI.

90 3akoHOMepHOCTM nameH4YmBocTn. MogudmvkaumMoHHas nameH4YMBocTb. Hopma peakumm.

91 HacnenctBeHHas M3MEHYMBOCTb: KOMOMHATMBHAs U MyTauMoHHas. Buabl MyTaumn, Ux NpuymHbI.
MocnencTens BAMSHUA MyTareHoB Ha opraHuam. Mepbl 3aWMTbl OKpyXarwlwen cpedbl OT
3arpsis3HeHuns MmyTareHamn. Mepbl NpodunNakT1kM HacneacTBEHHbIX 3aboneBaHWin YeroBekKa.

92 Cenekunsi, ee 3apgaun. Bknag H.WN. BaBunoBa B pasBuTMe cenekuun. YyeHue O LeHTpax
MHOroobpasms M NPOUCXOXAEHWUSI KyNbTYPHbIX PacTeHuin. 3akoH rOMOSIOrMYEeCckUX psigoB B
HacneACTBEHHOW N3MEHYMBOCTH.

93 MeTtogbl cenekuun, nx reHetudeckme ocHoBbl. OCOBEHHOCTW CENEKUNA PACTEHUW,
KNBOTHbIX, MMKPOOPIrAHN3MOB.

94 [dokasatenbCcTBa 3BOMIOLUN XMBOW MNpupodbl. buoreHeTnyeckmn 3akoH. 3akoH 3apogblleBoro
cxogcTtea. PasBuTtue aBonouunoHHbix naen. 3HavyeHue pabot K. JinHHes, yyeHns XK.b. Jlamapka,
3BONIOLMOHHON Teopumn Y. [lapsuHa.

95 Bug, ero kputepuu. Monynauus - CTpyKTypHasa eamHuua suga. Ydyenune Y. [lapsuHa o6 asonoumm.
Ponb aBonounoHHON Teopun B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTWUHbI
Mupa.

96 Osmxywmne cunbl asonoumn. Popmbl ecTecTBeHHOro otbopa. B3ammocBssb ABWXKYLWIKMX cun
3BOMNOLNN.

97 CvHTeTnyeckass Teopust aBonoumn. [llonynauus - SneMeHTapHas efuHuLa  3BOJIIOLUN.
OnemeHTapHble dakTopbl aBontounn. Nceneposarnna C.C. Yeteepukosa. SAKOHOMEPHOCTU
HACJIIEOOBAHNA TMPU3HAKOB B MOMNYNAUMAX PA3HOIMO TWUMA. 3AKOH XAPOU -
BAMHBEPTA.

98 PesynbTaTthl aBontoumn. PopmmnpoBaHme nNpucnocobneHHocTn K cpeae obutaHmsa. ObpasoBaHue
HoBbIX BuAoB. Cnocobbl BMOoobpasoBaHusa. CoxpaHeHne MHoroobpasvsi BMOOB Kak OCHOBa
YyCTONYMBOCTU Brocdepbl.

99 Mwukpo- u makpoasonounsa. POPMbl 3BONMOUMN (OMBEPTEHUMA, KOHBEPIMEHUWUA,
MAPAINEJIN3M). Tunbl 1 HanpaeneHus asonoumn (A.H. Cesepuos, U.W. LmanbrayseH).
[Mpun4ymHbl Bronormyeckoro nporpecca n 6Guonorm4eckoro perpecca.

100 | lN'vnoTtesbl npoucxoxaeHus xm3Hn Ha 3emne. ITAlMbI 3BONKOLUMN OPTAHUYECKOIO MUPA
HA 3EMIJIE. OcHoBHble apoMopd03bl B 9BOOLMM PACTEHUIN U XKMBOTHBbIX.

101 | vnoTesbl MpOUCXOXOEHWS 4YeroBeka. JTanbl 3BonwoUMKM  Yenoseka. [lpoucxoxaeHue
YenoBeYveckunx pac

102 | 3konoruveckne daktopbl, OBLWME 3AKOHOMEPHOCTW UX BJIMAHUA HA OPIrAHUSMBbI.
3AKOH OMNTUMYMA. BAKOH MMHVUMYMA. BUONOTI'MYECKVE PUTMBbI. $OTOMNEPUOON3M.

103 | lNMonaATne "akocucTema". BugoBass M MpocTpaHCTBEHHas CTPYKTypa 3KOCUCTEMbl. KOMMOHEHTbI
3KOCUCTEMBI.

104 | Buocdepa - rnobanbHas akocuctema. YyeHne B.U. BepHagckoro o 6uocdepe.

3.3 3agaHua ans npakTU4eckux u nabopartopHbix paboTt

3.3.1 3apaHusa ANA BbINONIHEHUSA NPaKTUYeCKUX paboT

OK 01. BeibupaTtb cnoco6bl pewieHns 3apay npodeccnoHanbHoOm AeATENbHOCTH

NMPUMEHNTESNIbHO K Pa3/IM4HbIM KOHTEKCTaM




OK 02. Ucnonb3oBaTb COBpeMEHHbIe cCpeaAcTBa NOUCKa, aHanu3a u MHTepnpeTauumn
nHcpopmaumm n HpopmaunMoOHHbIe TEXHONOIMK ANA BbINOJIHEHMA 3a4a4 npod)eCCMOHaNbLHON
AeATenbHOCTU

OK 04. 3¢ hekTBHO B3aumogenmcTBOBaTb U paboTaTb B KOJNNEKTUBE U KOMaHAe

OK 07. CopeicTBOBaTL COXpPaHEHUIO OKpYyXaroLlen cpeabl, pecypcocbepexeHuto,
NMPUMEHATb 3HaHUs 00 U3MeHEeHMM KnMMmaTta, NPUHLMNbI 6epeXxXnMBOro NPoM3BOACTBA,
3c¢pcheKTUBHO AeNCTBOBaTb B Ype3BbiYalHbIX CUTyaUUsiX.

105 | 3anonHute Tabnuuy “Bknag yveHbix B pa3Butue Guonornn’, ykasas y4eHOro, BpeMeHHON nepuog,
paboTbl Hag, OTKPbITUEM U JaNTe KpaTKy XapakTepUCTUKY OTKPbITUS, UCNOMNb3ya MaTepuan nexkumin,
yyebHUKa, MHblIE UCTOYHMKN MHbOpMaLIK.

Y4yeHbIn BpemeHHom KpaTtkas xapakrepuctmka paboTbl y4eHOro
nepuvos

106 | CosganTte NeHTY BpEMEHW, OTpaXatoLLyHo 3Tanbl OHTOreHe3a OTAENbHON rPYNMbl XXMBOTHBIX UMK
YeroBeka C KpaTKoW XxapaKkTepucTuKon. HasBaHns ctagmn AomkHbl ObiTb pacnonoXeHbl B
XPOHOMOrM4ecKoM nopsigke, OCHaLLEeHbl KpaTKMM ONUcaHMeM OCHOBHbBIX U3MEHEHMWIN, MPUIOXKEHbI
pycyHkn. 3agaHue BbINOMNHAETCs B Manbix rpynnax (3-4 yenoseka)

107 | CocTtaBbTe MeHTarnbHbIE KapTbl NO Kraccudurkauum TkaHen, opraHoB U CUCTEM opraHoB. B kapTe
oTpasute 0Cob6EHHOCTU CTPOeHUS, PyHKLMIA 06BEKTOB. Bbl MOXeTe 00begnHATE 06BEKTBI MO
BbINOMHAEMON (PYHKLMU UMK NO CUCTEME OPraHoB.

Mpumep YyacTn MeHTaNbHOM KapThbl

CepaeuHO-cOCyanCTan cucrema

eAayaO4YHO-KMLLEYHDBIN TPaKT

108 | CocTaBbTe rnoccapun ¢ onpegeneHnsmm no teme "OCHOBHbIE NOHATUSA reHeTMKa”, NCNONb3ys
mMaTepuansl nekuni, y4ebHmKn, cnosapm.
MprMepHbIN NepevyeHb TEPMUHOB:
AnbTepHaTUBHbIE NPU3HaKK

AnnernbHble reHbl

HeannenbHble reHbl

[oMWHaAHTHBIN NpU3HaK

PeueccuBHbIV Npu3Hak

["OMO3WroTHBLIN OpraHn3m
[[eTepo3uroTHbI opraHn3m

"eHoTUN

deHoTUn

OurnbpugHoe ckpeluBaHue

UucTtasa nuHus

Mbpua

HacnepnctBeHHOCTb

VI3MeHYMBOCTb

109 | MpuMepHbIN NepevYeHb BONPOCOB K (hpOHTaNbLHOMY onpocy

1. KakoBbl curnbHble 1 cnabble CTOPOHbI CMCTEMbI opraHuydeckoro mupa K. JiuHHea?
2. CdopmynupyiTe OCHOBHbIE NOMOXEHNS 3BonoLUMoHHOM Teopun XK. B. Jlamapka.
3. Tepeuncnure NnpeanochbInkM BO3HUKHOBEHUSA JAapBUHU3MA

4. Tlepeyuncnnte OCHOBHbIE NOJTOXXEHUSA CUHTETUYECKON TEOPUM SBOSTHOLMMN

110 | MoagroToBbTE YCTHOE COOOLLEHNE U Npe3eHTauuio 06 04HOM HacneaCTBEHHOM 3aboneBaHum 13
nepeyHsi. PaboTa BbINonHseTCcA B napax. B cTpykType coobuieHuns n npeseHTaumm Heobxogumo
OTpasunTb:

HasBaHue 3abonesaHus

Tunuzaumsa 3abonesaHus

A) reHoMHoe / reHHoe / nonureHHoe / XpoMOCOMHOe

B) ayToCOMHO-AOMUHaHTHOE / ayTOCOMHO-PeLLeCCMBHOE / CLIEMIEHHOE C NOMOoM

CyLHOCTb MyTaumn (Ha KNeTOYHOM YpPOBHE)

KnuHuyeckme nposierexHus 3abonesaHns

PwooNdpE




5. YacToTa BCTpeyaemMocTun

6. OwnarHoctuka

7. NCTOYHMKM MHGOpMauun.
IMpuMepHbIN NepeyeHb HacnNeaCcTBEHHbIX 3aboneBaHnn YernoBeka
CuHgpom JHrenbmaHa
MykoBucungos

CwuHgpom MupcoHa

Cungpom [ayHa,

Cungpowm KnanHdensTepa,
Cungpowm Lepelesckoro-TepHepa,
CvHgpom OpgBapaca,

CUHOPOM «KOLLAYbero Kpukay

. CepnoBuaHoKneTo4Has aHeMUs
10. HelipodhmnbpomaTtos

11. JanbToHU3M

12.Temochunusa

13. PeHnNKeToHYpUs

CoNoOORA~WNE
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MpuMepHbIN NepeyeHb BONPOCOB K OLEHMBAEMOW OUCKYCCUM

1. mobankHoe notenneHne: Mg UM peanbHOCTL? YTO BaM M3BECTHO O AaHHOM siBneHun? Kakue
hakTbl CyLLLECTBOBAHMWS UK OTCYTCTBUSA rNo0anbHOro NoTENNEHUs Bam U3BECTHbI?

2. ObbsAcHUTE, Kakune hbakTopbl OrpaHNYMBAOT PacnpoOCTPaHEHNE XN3HM B aTmocdepe, nutocdepe,
rmgpocadepe.

3. Kak MOXHO oxapakTepu3oBaTb UCTOpPUYECKNE N3MEHEHUS PONK YeroBeka B buoccepe?

4. B 4éM COCTOMT LEHHOCTb OXpaHbl buopasHoobpa3una? YTto NnpuBOANT K COKPALLIEHMIO
Buonornyeckoro pasHoobpasma? MNMoyemy Anga yenoBeyecTBa BaXHO HE JONYCTUTb 06eaHEHNS
OGropasHoobpasuna?
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MprMepHLIN NepeYeHb BONPOCOB A 00CYyXaeHUs

Kakne nsmeHeHus1 B KrneTke NpeaLlecTBYOT AeNeHno?

OxapakTepuayinte dasbl MMTO3a M KpaTKO pacCKaXkuTe, Kak NPOUCXOAMT 3TOT NpoLecc.
B yem 3aknioyaeTtcsa buonormyeckoe aHaYeHne MnTosa?

Yem mMelno3 oTnuyaeTcs oT Mutosa?

B yem 3aknioyaeTtca Guonornyeckoe aHayeHne mMenosa?

agrONE

KpuTepum oueHnBaHUA 3agaHum:

Kputepun oueHuBaHusa Tabnuubl

“5” - Tabnuua BbINONHEHa B NMOJIHOM 0b6beme

“4” - B xoge 3anonHeHna Tabnuubl Mmatepuan oTpaXeH He NOSTHOCTbLI0, MMEKTCS

He3Ha4yunTernbHble HETOYHOCTUN, HEQOYEThI

“3” - B xoe 3anoriHeHnss Tabnuubl Mmatepuan oTpaxeH He MoSIHOCTbIO, UMEKOTCA

3Ha4vnTeribHble HETOYHOCTU, HEeOJOo4YeThbl

“2” - Tabnuua oTpaxaeT meHee 50% maTepuana unm He BbINOSNHEHA
Kputepum oueHMBaHUA MeHTanbHOMW KapTbl:

«5» - 8-9 6annos.; «4» - 7 6annos; «3» - 5 6bannos

odhopmrieHMe KapTbl | kapTa ¢ noGasneHnem KapTa

3 banna 2 banna 1 6ann
CopepxaHue WHdopmaumsa NHdopmauus NHdopmauus
npeacrtaeneHa B npeacTaeneHa, Ho npeacTtaeneHa
nonHomMm obbeme NUMETCS HETOYHOCTH YaCTUYHO
Ipadmueckoe MHoroctyneHyaTas MHorocTtyneHyaTas MpocTon «nay4ok»

KapTMHOK, 3HAKOB.
Mcnonb3oBaHve pasHbix

LBETOB Ha
onpefeneHHbIX BETBSIX.
Nekcuko- KapTta He cogepxut KapTta He cogepxuT KapTta cogepxut Tak
rpammatuyeckoe ownboK 1 onevaTok rpy6bix MHOrO rpybbix
ocdopmneHue rpaMMaTn4ecknx rpamMmmaTU4ecKkmx

oWwnBOK MUnn onevaTok, ownboK 1 onevaTok,




KoTopble Obl OTBEKANU | YTO ee cofepkaHue
BHYMaHUWe YnTaTens oT | TpyaHo
cofepxaHust BOCMPVHUMaETCs

Kputepun oueHnBaHmsa poHTansHOro onpoca:

«5» - OTBET MNOJIHbIN, pa3BePHYTbIN

«4» - OTBET AOCTATOYHO NOJIHbIN, HO €CTb HETOYHOCTH
«3» - OTBET KpaTKui Unn ¢ rpybbiMum oLumbkamum

«2» - OTBET HEBEPHbIN NN OTCYTCTBYET

Yek-nucT Ans oueHKn npes3eHTauuun
OueHute npes3eHTauuto no cnegyrnwmnm KpuTtepudam:

OnemeHThl coaepxaHua Hanwnune OTCyTCTBVIe

TuTynbHbIN cnang

HasBaHne 3aboneBaHusi

N |-

CsepaeHus 06 aBTOpax

JaHa nonHasa Tunusauus 3aboneBaHus

[MokasaHa CyLWHOCTb MyTaLmu

OnucaHbl KNMHMYecKkne NposiBNeHNst 3abonesaHnst

YKa3aHa YyacToTa BCTPe4YaeMoCTb

OnucaHa gnarHocTuka

YKasaHbl ICTOYHMKM MHdOpMaLIK

CobnogeHne egnMHOro cTung npeseHTaumm

© 0N g WINEEE

Matepwvan 6b11 nHTepeceH

=
o

Matepwvan 6611 noneseH

LLikana nepeBoaa 6annoB B OTMETKY

12-11 6annoB - «5»

10 - 8 6annoB - «4»

7-6 6annoB -«3»

MeHee 6 6annoB unu oTcytcTeue paboTbl - «2»

Kputepuu oueHMBaHUA AUCKYCCUN:

«5» — AKTMBHOE yyacTne B ANCKyccuun. BoickasbiBaHMe COOTBETCTBYET 3aaHHOM
TeMe, XxapaKTepm3yeTCs BbICOKON MHPOPMATUBHOCTLIO U OPUTMHANBHOCTLIO, apryMeEHThI
noakpenneHbl yoeantensHbIMU NpUMepamu.

«4» - [locTaToOMHO aKTMBHOE y4acTue B anckyccun. [lonyckaeTcs
He3HauYnTeNbHOE OTKIOHEHNE OT TEMbI AUCKYCCUKN. BbiCcKkasbiBaHME HOCUT OTHACTU
TpMBMarnbHbIA, MOBEPXHOCTHbLIN XapakTep. He Bce apryMeHTbl NogKpeneHbl
npyMmepamu.

«3» — [NaccuBHOE yyacTme B guckyccuun. BbickasbiBaHme xapakTtepuayeTcs
HU3KOM MHOPMATUBHOCTBIO, CTEPEOTUMHOCTBLIO, HE OTpaXkaeT MNOSIHOrO NOHMMaHUS
TeMbl ANCKyccun. ApryMmeHTbl ChopMynmnpoBaHbl abcTpakTHO. MpumMepbl OTCYTCTBYHOT.

«2» - [NaccmBHOe yyacTue B guckyccun. BoickasbiBaHMe He COOTBETCTBYET
3a[jlaHHOWN TemMe, OTCYTCTBYIOT apryMeHTbl B MOMb3Y KaKoW-nnbo TOYKN 3pEHUSI.

Kputepuu oueHMBaHUA NpakTU4ecKon paboTbl

npakTuyeckasa paboTta BbINOSIHEHA B NOSIHOM COOTBETCTBUMN C TpeboBaHUSAMN,
obyuvarowmnca npegcrasun otdet 6€3 He4OYEeTOB N 3aMevaHui, Ha BCe BOMPOCHI Npu
3awuTe npakTuydeckom paboThl 4an npaBuibHbIe OTBETHI - OTIINYHO;

npakTuyeckasa paboTta BbINOHEHa B NOSIHOM COOTBETCTBUM C TpeboBaHNSAMN,
obyuvaroLmnca npeagctaBun oT4eT ¢ HebonbMMK HegoYeTamum B ohopMneHnmn n/mnm
peanusauun TpeboBaHMI K COCTaBy ONUCaHWK, Ha 3alunTe 3aTpPyaHANCca npy oTBeTax
Ha HEKOTOPble BONPOCHI, Hy>KAarcs B yTOYHAKOLWMX BONPOCaX M NOACKaskax Co CTOPOHbI
npenogaBaTerns - XopoLwo;

npakTuyeckasa paboTta BbINOfIHEHaA B COOTBETCTBUM C TpeboBaHMsIMMU,
obyyaroLmnnca npeactaBun OT4YET C CYLLLECTBEHHBIMU NOTPELLHOCTAMU B 0GDOPMITEHMM,



HecnocobeH NpaBuibHO MHTEPMNPEeTUPOBaTL NOMyYeHHbIE pe3yrnbTaThl, Ha 3aluTe
3aTpyAHANCS U/Unu He OTBETMIT HA BONBbLUMHCTBO BOMPOCOB, HY)KAAmNCst B YTOYHSOLLNX
BOMpOCax M noAckaskax co CTOPOHbI MpenodaBaTens - yAOBNeTBOPUTENLHO;

obyyaloLmMincs He CaMoCTOATENBHO BbINMOSHMI NPaKTUYECKyo paboTy,

HecnocobeH NOSICHUTL CoAepXKaHne oTYeTa, He OTBETUI HU Ha OOUH KOHTPOSbHbIN
BOMPOC Ha 3aluuTe - HeYAOBNEeTBOPUTESLHO.

PeweHue 3apav
OK 01. Bbibupatb cnocobGbl pelweHusi 3agady npocgeccMoHanbHOM [eATeNbHOCTU

NMPUMEHUTEeJNIbHO K Pa3JIN4HbIM KOHTEKCTamMm

OK 02. Ucnonb3oBaTb COBpeMeHHble cpeacTBa MNOUCKa, aHanu3a WU UHTepnpeTauunun

VIHq:)OpMaLI,VIVI n MH(*)OpMaLWIOHHbIe TeXHonormn Ansa BbINOJIHEHUA 3apad npo«beccuouaanoﬁ
AeATeNIbHOCTU

OK 04. 3¢ chekTMBHO B3aMMOgenCcTBOBaTh U paboTaTb B KONJIEKTUBE U KOMaHge
OK 07. CopeictBoBaTb COXpPaHEHUI OKpyXawlen cpegbl, pecypcocbepexeHuto,

NPUMEHATb 3HaHMA 00 W3MeHeHUM Knumarta, NpUHUMNbI OGepexnuBoro mnpPoU3BOACTBA,
3¢rchbeKTUBHO AeNCTBOBaTb B Ype3BbiYalHbIX CUTyaLUsIX.
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OnpemenuTe, KkKakasd oOKpacka LBeTKOB OyIeT y pPacTeHuM Iopoxa,
IIOJIYYEeHHBIX OT CAaMOOIBJIEHMS T'OMO3UI'OTHEIX POIUTEJIbCKUX QOpM C
KpacHEMM M C OeJIeIMM LBeTKaMM, a TakxXe OT WMX CKpPellMBaHUA
Mexnay cobon. 0

Pemenne. OO0e pomuresibCKMe QOPMBEI I'OMOSBUI'OTHE, [IO3TOMY 3alMCh
CKpemMBaHUM OyIOeT CJenyoley:

— OT caMooIblgieHMda: 1) P: AA x AA; 2) P: aa x aa;

— OT I[EepPEeKPEeCTHOI'O OmnewieHMsA: P: AA X aa.

T'oMO3UTOTHEHE OGOPMBEI HalT e€IOUMHCTBEHHBEM TUI ITaMeT, U [I03TOMY
OpM MX CJAMAHUM OyIOeT IIOJIydeH eOMHCTBEHHEBM TUII IOTOMKOB: 1)
Fl Bce AA; 2) F1 Bce aa;3) Fl Bce Aa.

OrBer. 1. KpacCHOLBETKOBEE I'OMOBUI'OTHEE PACTEHMS HOAlT TOJIBKO
bOopMEI C KpPacCHBIMM LIBETKaMM. 2. BCe MOTOMKM pPaCTEHUM C OeJbIMU
UBeTKaMu OynoyT OeJIOIBETKOBHMM (OHM BCeIr'Ia I'OMO3UI'OTHH) . 3.
Bce pacTeHMS OT CKpPeUlMBaHMA KPACHOLIBETKOBEIX T'OMO3UIOTHBEIX C
6eJiolBe TKOBEIMUA oynoyT KPaCHOLBE TKOBEIMUA (DOMMHAHTHEIM
beHOTHUII) , HO TE€TEPO3BUTOTHEIMM IO T'€HOTUILY .
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Ha pebenxka ¢ I 7rpynnom KpOBM B POLOIOME I[PETEHIOYKRT IBe
POOUTEJIECKME IIapH:

— 1 mapa: mMars ¢ I, orey c IV Tpynmnou KpOBU;

— 2 mapa: MmaTb co II, otreu c III TpylHlIo¥ KPOBU.

Kakoy nape npmHaznjlexuT pPeOEeHOK?

Pemenme. PeGeHok c I Tp. KpoBuM mo reHoTtuny - 1°I°. Takoe
codeTaHMe aJjiejyieM BO3MOXHO TOJIBKO B Clydae, eClIM TaMeTH U
oTua, ¥ MaTepu OyoyT comepxaTb aJjgienr 1°. ClemoBaTesibHO,
5Ta KOMOMHALMA I'€HOB MOIJla OCYWEeCTBUTBCS TOJIBKO IIPU 3adaTUM
pebeHKa B crydae BTOPOM Iapsel, koTma MaThb u oTel
TeTEepPO3UTOTH. 3anMuileM CXeMy CKpelMVBaHMUA:

P: I A I° @xI B I1° & G®: 0,5I A + 0,5I°; G@&: 0,5I B +
0,51°; => F1: 0,25 I°I".

O4ueBMIHO, UTO IepBad CylIpyXecKasd [Iapa NPeTeHIOBaTb Ha 3TOTO
pebeHKa He MOXeT, T. K. y Hee MOI'yT OBTb IOEeTM TOJIBKO cO ITI
n IIT rpynnaMm KpPOBM:

P: I°I° @ x I A I BGF; F1l: 50% IA I° m 50%IB I° (y meren
IT nw IITI Tp. KPOBU COOTB.) .
OrBeT. PeOeHOK MNPUMHAIJIEXUT BTOPOM Iape CyNpyIoOB.
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Onpenenure CpenHUM pas3Mep JUCTOYKOB y OeJjyloro KJIeBepa,
MOJIYYEHHOTO OT CKpeHlMBaHUS  TEeTOPO3UTOTHEIX PAaCTEeHUM C
sgucroukamMu 10 M 7 MM COOTBETCTBEHHO.

PeweHne. OmnpenejigeM TEHOTUIH ¥ SBaNMCHEHBAEM CKpPenyBaHUE :

P: V ba v x V by v; omnpenejsgeM I'aMeTH: G@: 0,5V ba + 0,5v;
Ge&': 0,5V by + 0,5v; nojyuaeMm OOTOMKOB: Fl: 0,25V baVv by;
0,25V ba v; 0,25 V by v; 0,25vv.

OrBer. IlonmyueHO 4 TMDa QEHOTMIOB M TE€HOTMIIOB B PaBHEX
COOTHOWEHMAX . ns HUX s IIEPBOTO fymer XapaKTepHa
CBEPXIOMMHAHTHOCTE (CpPenHMM pasMep JMCTOUKOB 18 MM) .
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[[poaHaMUBUPYNTE XapaKTep epelnauu pelLecCHUMBHOTO, UYaCTUUHO
CLEeIlJIEHHOT'O C IIOJIOM, HaACJIeOCTBEHHOIO 3abo0JIeBaHM4ad OT MaTepPrn
K TIIOTOMKaM.

Pemenme. P:®X aX a @'X AY A Gombua Fl: @X AX a @& X aY A
F2:®X AX a ; ©@X aX a ;6 X AY A ; GPX aY A GosbHa

OTrBeT. BoJiIe3HL IepemaeTcsa OT MaTepu dUepes OeTer u
Hpo,an,quc,q TOJIBKO Yy BHYUYEK.
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Y 4yenoseka anbbuHW3M © CMNOCOBHOCTb MPEUMYLLECTBEHHO BrageTtb MeBOW pykon —
peLeccuBHble NPW3HaKW, Hacregylwmecs HesaBucumo. KakoBbl reHoOTunbl pogutenen c¢
HOpMarnbHOM MUIMEeHTauMen 1 Briagewowwmnx MnpaBovi PYKOW, ecnu Yy Hux poaunca pebeHok
anbbuvHoc n neswa?
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Y yenoBeka npaBOPYKOCTb AOMUHWPYET Hah fEeBOPYKOCTbIO, KapernasocTb  Hag
ronybornasocTblo. [onybornasbivi NpaBLla XEHWNCs Ha Kapernasoun npasle. Y HUMX poaunoch
OBOe aeTen — kapernasbid neBwa u ronybornaseii npaBwa. OT BTOporo Gpaka 3aToro xe
MY>XYMHbI C Kapermnason npaBlIOW poAWOCb AOEeBATb KapernasblX [AeTel, OKa3aBLUMXCH
npaswamu. OnpegennTb reHOTUNbI MY>K4MHBI U 06ENX KEHLLMH.
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Y Metm u Cawnm kapue rnasa, a y Wx cecTpbl Mawwn — ronybble. Mama 3Tux petemn
ronybornasas, xoTs ee poauTenu MMenu kapve rnasa. Kakom npuaHak goMuHupyet? Kakow

UBET Mmasy nanbl? Hanuwunte reHoTunbl BCcex nepeyncrieHHbIX nnu.

Kputepum oueHnBaHus

“5” - BCce OTBETbI BEPHDI

“4” - ponywleHa ogHa owwmnbka

“3” - ponyLleHbl 2 ownbKn

“2” ponyweHbl 3 1 6onee ownMbok nnn paboTta He BbINOMHEHA

3.3.2 3apaHua onAa BbINONIHEHUA NabopaTopHbIX paboTt

OK 01. BbibupaTb cnocobbl peweHuss 3agavy npod)ecCUoHaNLHON AeATeNbHOCTU

NMPUMEHUTEeJNIbHO K Pa3JIN4HbIM KOHTEKCTamMm

OK 02. Ucnonb3oBaTb COBpEMEHHbIe cpeAcTBa MOUCKA, aHanu3a W WHTepnpeTauuu

MHcopMauMm U MHGpOPMaUUOHHbIE TEXHOMOMMU ANIA BbINOMHEHUA 3agay npodeccuoHanbHOM
AeATeNbHOCTU

OK 04. 3¢ hekTMBHO B3aMmMoaencTBOBaTh U paboTaTb B KOJINEKTUBE U KOMaHAae
OK 07. CopencTBOBaTb COXPaHEHUIO OKpPYXalllen cpeabl, pecypcocbepexeHuto,

NPUMEHATb 3HaHUss 06 W3MeHeHMM Knumarta, NpPUHUUNbI OepexnMBOro NpPoOu3BOACTBA,
ad¢chbeKTUBHO AeNCTBOBaTb B Ype3BblYalHbIX CUTyaLUsIX.

120 Mpumep nabopaTopHon paboThl

JTabopaTopHas pabota «CTpoeHne pacTUTENbHON, XXUBOTHOW, IPUBHON KNETKM»

Llenb paboTtbl: 3aKkpennTtb YyMeHne rotoBnUTb MUKpoMNpenapaTtbl N pacCMaTpuBaTb UX NoL

MUKPOCKOMOM, Haxo4MTb OCOBEHHOCTM CTPOEHUS KNETOK PasfMyHbIX OpraHM3MoB,
CpaBHMBATb UX Mexay cobown.

1.Bonpock! ang gonycka k nabopatopHon paboTe.




1. HazoBWTE OCHOBHbIE YAaCTW MUKPOCKOMa 1 ONULLINTE UX (DYHKLNN.
2. YT0 Takoe npegMeTHOE U NOKPOBHOE cTekna? [1ns Yero OHM HY>KHbI?
3. Nepeuncnute ocHOBHLIE Npasuia paboTbl C MUKPOCKOMOM.

2.[lpoBeaeHve onbITOB

O6opynoBaHue u nocyga MaTtepuansl n peakTusbl

1. Mukpockonbl 1.Bopa

2. NpegmeTHbIe M NOKPOBHbIE CTEKNa 2. Pa3sBegeHHble B Boge OPOXOKM

3. CTeknsHHbIE Nanoykm 3. Jlyk penyatbin

4. CTtakaHbl

5. dunbTpoBanbHag bymara (candetka)

6. CTepunbHbIV LLINATEND
Anroputm npoBegeHunst paboThbl Bonpocsl 1 3agaHus
1. U3yyeHune cTpOeHUs1 pacTUTENIbHOMN KIeTKU Onpepnenute opmMy KNeTok,
1.1. CHATb C BHYTPEHHEN NOBEPXHOCTUN MSACUCTON Harngnte sigpo, Bakyonu, 000M0u4Ky KNeTKu.
YeLuyun NYKOBULLbI TOHKYHO NIIEHKY — aNnaepMy; 3apucyinTe HECKOMNbKO KNEeTOoK annaepMbl,
1.2. lomecTuTb Kycouek anuaepmbl Ha npegMeTHoe 00603Ha4YMB Ha pUCYHKe: LMTonnasmy, sapo,
CTEKII0 B Kanso BoAbl; BaKyonu, 000M0YKy KNneTku

1.3. HakpbITb 06EKT NOKPOBHBLIM CTEKIOM;
1.4. PaccmoTpeTb KNeTkn annaepMbl Nog, pasnnyHbIM
yBENNYEHNEM MUKPOCKONa

2. N3yyeHne CTPOEHUSA XXUBOTHOM KIeTKN PaccmoTtpuTte Ha KOHYMKe Wwnatens B

2.1. lMpoBecTn CTepUnbHbIM LUNATENEM C NErknum KanernbKe CINIOHbI CNYLLEHHbIE KNETKM
Ha)XMMOM Mo HEDBY unu No gecHaw; anuTenus

2.2. HaHecTu KanenbKy CroHbI HA NpegMeTHoe PaccmoTpuTe Ha npenaparte oTAenbHble
CTEKIO N HaKpbITb €€ MOKPOBHbLIM CTEKIOM; KPYMNHbIE NIOCKME KIMEeTKU HEMPaBUITbHON
2.3. PaccmoTpeThb npenapaT npu 605bLiom dopmbl. Bonbluas YacTb KNETOK MepTBbIE,
yBENUYEHNM C NPUKPLITON anadparMon MO3TOMY B HUX XOPOLLO 3aMEeTHO A4p0.
KOHOeHcaTopa. 3apucyinTe HECKONbKO KNeTok, 0003HaybTe

A0p0 U LUMTOoNnasmy.

3. U3yuyeHune cTpoeHus KNeTKn apoxcken (rpubbi) HanauTe ApoXOKeBYIO KNEeTKy, pacCcMOTpeTh ee
3.1. [lomMeCcTUTb CTEKNAHHOW Nano4vKkon Kanmto dopmy 1 oTAErNbHbIE YacTw.

pacTBopa C ApoX>Kamn Ha NPeAMETHOE CTeKMo; 3apucyinTe HeCKOmbKO KNeTok, caenavre

3.2. HakpbITb ee NoKpOBHLIM cTeknom. Ecnn ectb noanucuy.

N3MULLKM XNOKOCTM, yaanuTe ee ¢ NOMOLLbIO
dvnbTpoBaneHom dymaru (candeTku);
3.3. PaccmoTpeTb npenapaT nog MUKPOCKOMOM

Kputepun oueHku:

nabopaTtopHasi paboTa BbINOMHEHA B NOSTHOM COOTBETCTBUN C TpeboBaHNAMM,
obyvarowmncs npeactasun otyeT 6€3 HeOYETOB U 3aMeYvYaHuin, Ha BCe BONPOCHI Npwn
3almTe npakTu4eckon paboTbl Aan NpaBuiibHbIE OTBETLI - OTIINYHO;

nabopartopHas paboTa BbiNosIHEHA B MOSIHOM COOTBETCTBMM C TpeboBaHMAMM,
obyuvaroLmnnca npeactaBun otT4eT ¢ HebonbLIMMK HegoYeTamm B 0popMIeHUN n/unm
peanusauun TpeboBaHMI K COCTaBy ONUCaHWI, Ha 3alnTe 3aTpyaHANCS Npu oTBeTax
Ha HEKOTOPble BOMPOChHI, HY>XAasncsa B YTOYHSAOLWMX BONPOCaX U NOACKa3kax Co CTOPOHbI
npenogaBaTens - XOpoLo;

nabopaTtopHasi paboTa BbINONHEHA B COOTBETCTBUN C TpeboBaHNAMM,
obyuvaroLmnnca npeactaBusl OTYET C CYLLLECTBEHHbIMM NOMPELLHOCTSIMU B 00OPMIIEHNN,
HecnocobeH NpaBuNbHO MHTEPNPETUPOBATb NOMYYEHHbIE pe3ynbTaTthl, HA 3awnuTe
3aTpyAHANCA U/Mnn He OTBETUN Ha BONbLUMHCTBO BOMPOCOB, HYXKAANCHA B YTOYHSAIOLLMX
BOMpoOcax 1 noackaskax co CTOPOHbI NpenofaBaTens - yaoBNeTBOPUTENIbHO;




oByyvalLNnCca He CaMOCTOATENBHO BbINOMNHWUN flabopaTopHasa paboTy,
HecnocobeH NOSACHUTb cogepXxaHune otvyeTa, He OoTBeTUs1 HM Ha OOuH KOHTpOJ‘IbeIVI
BOINPOC Ha 3allunTe - HeyaoBIrieTBOPUTESIbHO.

Kenc-3apaHus

OK 01. Bbibupatb cnocobbl peweHuss 3aga4y npodecCUoHanbLHON LOeATeNbHOCTU
NPUMEHUTENbHO K Pa3fiMYHbIM KOHTEKCTaMm

OK 02. Ucnonb3oBaTb COBpPeMeHHble cpeacTBa MOUCKA, aHanMs3a M UHTepnpeTauum
MHpopmMauum M UHPOPMALMOHHbIE TEXHONOrMU ANs BbINOSIHEHUA 3agayd npodeccuoHanbLHomn
OeATeNbHOCTHU

121 | Pacuet cpoka ucyepnaHus NpUpoaHbIX pecypcoB

®abyna: Passutne yenoseyeckoro obLiectsa HEBO3MOXHO 6e3 B3ammoaencTeus ¢ npupogdon. [o
HEKOTOpPOro BpPEeMeHU OoTpuuaTefbHble MNOCneacTBUS XO3AWCTBEHHOM W WHON AeATErbHOCTU
YyernoBeka KOMMEHCHMPOBanu CroCOBHOCTBbIO MPUPOAHBLIX CUCTEM K CaMOBOCCTaHOBMeHu0. Ho K
cepeavHe ABaALATOro CTOMNETUS CUTyaumns M3MEHUNach: OKpyKatLlas NPpUpoaHas cpeda yxe He B
COCTOSIHMX KOMMEHCUPOoBaTb NOMHOCTLIO MOCNEACTBUS BO3AENCTBUS POCTa YUCMEHHOCTU Noden u
pacwmpeHus Npon3BoAcTBa. 3arps3HeHbl BOAA, BO3AYX, PacTeHUs, BbiNadaloT KUCINOTHbIE OO0XAM,
3p03US BbIBOAWT MOYBbI W CENMbCKOXO3AWCTBEHHOrO 060pOTa, NONspHble INbAbl TawT K3-3a
noTenneHns KnuMmaTta, Mc4e3alT MHOrMe BuAObl KUMBOTHbIX M PacTeHWn, HaceneHne npuobpetaeT
XpoHuyeckne 3aboneBaHusi, pacTéT cmepTHocTb. CyulecTBylowne cenyac WHTEHCUBHOCTb
aHTPOMOreHHOro BO3AencTBUA BeAET Hally NnaHeTy K UCTOLLEHWIO 1 Aerpagauuu.

3agaHue: OueHuTe CpPOK McYyepnaHus MNPUPOAHOro pecypca, ecnv M3BeCTeH YpoBeHb A06blum
pecypca B Tekywiem rogy, a notpebneHne pecypcoB B mnocregylowue roabl 6yaet Bospactatb C
3agaHHON CKOPOCTbIO MpMpoCTa exerogHoro notpebnexus. Kakon npupoaHsin pecypc nmeeT cambli
AOMrMIN CPOK UCHEPNAEMOCTM U KAKOW — HAMMEHBLUNA?

UHdopmauus, Heobxoanmas Ans peLlleHns:

Tabnuua 1
Pecypc 3anac pecypca Q, Hobblva pecypca q, MpupocTt 0bbema
mnpa. T MnpAa T /rog notpebneHus pecypca
TP, % B rog

KameHHbIN yronb 6800 3,9 2
MpupoaHbIN ras 280 1,7 1,5

Hedtb 250 3,5 2
Keneso 12000 0,79 2,5
doccop 40 0,023 1,8
Megab 0,60 0,008 1,7
LinHk 0,24 0,006 1,3
CsuHel, 0,15 0,004 2,2
AnoMuHun 12 0,016 1,6

YpaH 300 0,2 2

[Ons pacyeta BOcCnONb30BaTbCA (POPMYNON CYMMbl UYMEHOB psaga reomeTpuyeckon
nporpeccun

Q= # (1)

roe Q — 3anac pecypcoB, q — rogoBas gobbiva pecypca, TP — npupocT notpebneHus
pecypca, t — 4ncno ner.

NorapudmunpoBaHue BoipaxkeHns ans Q JaeT criegytollyto hopMmyny Ans pacyeTa cpoka

ncyepnaHua pecypca
ln(%)+1 (2)
ln(1+£)

100
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dopmynumpoBka 3agaHus:

BrvoTtexHonorma — KOMMNEKCHasd Hayka, HampaBreHHasi Ha MONy4vyeHWe LEeneBoro npoaykra, C
nomMoLLblo 6MO0BBHLEKTOB MUKPOBHOTO, PACTUTENTBHOMO Y XKMBOTHOMO NMPOVCXOXAEHUS.

MeguuuHckass ©OuOTexXHoMnorMas — oOTpacnb, LUefb KOTOPOW CO3daHue  AMarHOCTUYECKUX,
NPOoUNakTUYECKUX M JevyebHbIX nNpenapatoB, OHA M3y4YaeT BO3MOXHOCTM UCMOSb30BaHWS
MUKPOOPraHU3mMoB, AN19 MOSTydeHUs aMWMHOKWUCMOT, BWUTaMWHOB, (OEPMEHTOB, aHTUOMOTUKOB,
OpraHU4YeCcKnX KUCMoT.

CaxapHbii gnabet — ato 3aboneBaHne obmeHa BewecTB, NPU KOTOPOM B OpraHM3Me He xBaTaeTt
WHCYNMHa, a B KPOBM MOBbILLAETCH cofepxaHue caxapa. CogepxxaHue caxapa B KpOBM HEOBX0ANMO
AN HopManbHOro YYHKLMOHMPOBAHNS KNeTOK. HCYNWUH, KOTOpbIN BbipabaTtbiBaeT nogKenyaoyHas
xenesa, obecneynBaeT NPOHNKHOBEHWE TMOKO3bl B KNETKW, HO MHOrAa npoucxoauT cbor BeipaboTkm
WHCYNMHAa W KreTka He nonyyaeT HeobGXoAMMOro nNUTaHus, a caxap HakannmMBaeTcsl B KpoBU. JTO
NMPMBOAWT K BO3HUKHOBEHWUIO CaxapHoro Amaberta pasHbiX TUMOB, OOUH M3 KOTOPbIX SABMNSAETCS
WHCYyNuHO3aBMCMMbIM. [lpy Takom Tune caxapHoro AnabeTta 3aboneBLIMI OOIMKEH BCH XM3Hb
BBOAWTb cebe MHBbEKLNMN UHCYIMHA.

Mo paHHbIM cTtaTuctukn, B 2014 r. KonnyectBo OGornbHbIX caxapHbiM anabeTtoB B Poccuickom
denepaunn coctasuno 387 MnH 4enoBeKk. 10 HEKOTOPbIM OaHHbIM 3Ta uudpa Kaxabin rog
yBenuumeaeTcs Ha 5%.

3agaHue: HavguTe 1 NpoaHanu3npymTe pasnuyHble UCTOYHMKU UMHOPMaumMM (HaydyHas n y4yebHo-
Hay4Has nutepaTypa, cpeacTsa MaccoBoKr nHgopmaumm, cete IHTEPHET 1 gpyrue) no Teme Kenca.
OTBeTbTe Ha BOMPOC Ha OCHOBE HaWAeHHbIX AaHHblx: C 4yem cBA3aH pocT 3abonesaemocTu
caxapHblM AnabeToM cpegu B3pPOCIOro HaceneHus n omornoxeHue 3abonesaHua? Kakue mepsbl
NpodMNakTVKn caxapHoro agnabeTa MOXHO peanv3oBaTb B MOBCEAHEBHOMW XN3HU KaXaoOMy M3 Hac?
Kak pasBuBanocb Mpou3BOACTBO WHCYNIMHA M C KaKMMKM 3TUYECKUMW HOpMamMu Mpu 3TOM
CTankvBanuck y4eHble?

4. MeToauuyeckue Mmatepuanbl, onpegensirowue npouenypbl oLeHUBaHUSI 3HAHUN,

YMEHUN, HaBbIKOB U (UNK) oNbITa AeATENbHOCTHU

I'Ipou,e,qypbl oueHnBaHnA B Xode WU3ydYeHunda AUCUUNInHDbI 3HaHWA, yMeHI/IIZ n

NMPaKTM4YecKoro OonbiTa, XapakTepuaylwmux 3Tanbl (OPMUPOBAHUS KOMMETEHLMN,
pernameHTUpPYTCS NMONMOXEHUSAMMN:

- BIryYUT 2.4.03 lNonoxeHne o KypCcoBbIX 9K3aMeHax 1 3a4yeTax;
- M BIrYUT 4.1.02 MNonoxeHne 0 penTUHIrOBOW OLEHKe TeKyLLen yCrneBaeMoCTH.

[na oueHKM 3HaHUN N yMeHun oby4arowmxcsa no yyedbHomy npeamety «MHdopmaTuka
n IKT» npumeHsaeTcs penTMHroBasi cuctema oLeHku obyyatoLerocs.

PentuHroBass cuctema OUEHKM OCYLLECTBNSAETCA B TeYeHuMe BCero cemectpa npwu
npoBegeHUn ayauTopHbiX 3aHAaTUK. [lokaszatenem OM 4dBnsieTcs npoBegeHue
TECTUPOBaHMWs, BbINOSIHEHME MpPOEKTa W 3awuTa OTYETOB MO MPaKTUYECKUM U
nabopatopHbiM paboTtam. OueHKka Tekywen ycneBaeMocT NPoOUCXoauT No ypoBHEBOM
LKane.
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