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Mpw pa3paboTke paboyeil NporpaMmbl y4e6HON ANCLUUNANHBI B OCHOBY MOJIOXEHbI:

1) ®rocC cpegHero o6uiero obpasoBaHns, YTBEPXKAEHHbIN MNpukazom MuHo6pHayku Poccum ot
17 mas 2012 1. No 413 «O6 yTBEpXAeHUU (hefepasibHOro rocyJapCTBEHHOro 06pa3oBaTe/lbHOro
CTaHfapTa cpefHero obuwero obpasosaHus» (B pef. [lMpukasos MwuHobpHaykum Poccun ot
29.12.2014 Ne 1645, 31 pekabpsa 2015 r. Ne1578, 29 wtoHa 2017 r.Ne 613, 24 ceHTabpsa 2020 r.
No519 , 11 pekabps 2020 r. Ne 712).

2) TlpumepHasa nporpamma no y4e6HbIM npegmeTam (6uonorus).

3) CraHfgapT opraHuzaumn. Cuctema MeHeMKMeHTa  KavecTBa.  Y4eOHO-MeTOANYecKuit
KOMM/IEKC ANCLUUNANHBI LONOMHUTENBbHOW 06We06pa3oBaTenbHO nporpaMmbl. YacTb |. Pabovas
nporpamma ydye6Horo npeavetra. CTO 8.3.02-20 / Bbin. 1 - KpacHosipck :tun. Kpacl MY, 2020.
-4lc

Pabouyas nporpamma y4ebHOro npeameTa 0Ao6peHa Ha 3acefaHWyM MeTOAMYECKOro coBeTa Mo
[OMONHNUTEIbHOMY 06pa3oBaHunio (npotokon Ne 5 o1 «25» thespans 2022r.)

MpepcefaTens METOAUYECKOW KOMUCCUM MO AONONHUTENbHOMY 06Pa30BaHNIO
K.M.H,, goueHT WnnnHa H.I".

CornacoBaHo: 3aB. Kagegpoli 6uonorun n akonorpinpoto”énlla 501 «26» aHeaps 2022r)
H., JoueHT BuHorpazos B.B.

MporpammMa 3acnywaHa M yTBepXAeHa Ha 3acegaHun LIKMC (npotokon Ney XX T
«X u . - cC 202/1>)

Mpegceparens LKMC A.M.H., poueHT ConosbeBa N.A.
ABTOp:

- K.6.H., goUeHT Kadeapbl buonorun n skonorum AdaHackuHa J1.H.
PeLeH3eHT:

- K.6.H., poueHT kadegpbl 6uonormm, xumumn n akonorun Krry wmm. B.I. Actaibesa
Mopogmnosa C.H.



1. BBOOAHAA UACTb
1.1. TlnaHupyemble pe3ynbTaTbl OCBOEHUS Y4ebHOro npegmerta
«bunonorusa»

YuebHbIi npeagmeT «buonorus», peanvsyemblii B paMKax AOMOHUTENbHbLIX
06Le06pa3oBaTe/ibHbIX MPorpamMmmM, 06ecneymBatoLLMX NOATOTOBKY 06yYatoLLmMXCs K
OCBOEHMIO MPOhECCMOHANbHLIX 00pa30BaTe/IbHbIX MporpaMm, Ans Aa/bHENLero
00yYeHNs B yUpeXaeHWsX CpefHero cneyuanbHOro U BbiCLIEro obpasoBaHusi PO
€CTECTBEHHO-HAaYy4YHOr 0 Hanpas/eHNs.

Llenb  ocBoeHWMA  y4yeGHOW  gucumnauHbl  «buonorus»  CoCToUT B
(hopMUMpoBaHMM Yy 06YyYarOLLMXCA NPeACTaBNeHNn Hayke bronorna kak o npegmere
3aHMMAaloOLLEM BaXXHOE MECTO B MO3HaHWM 3aKOHOB MPUPOAbI; B nomoliy 6Gonee
3(PEKTUBHOIO YCBOEHMSI Y4eOHOro MaTepuana no AUCUMNANHE, B OBMAAEHUM
06LLETEOPETUYECKMMM 3HAHWUAMMU MO BMONOrMM Ha BCEX YPOBHSIX OpraHu3auumu
XKVBOFO; B peLLeHMM rnobanbHbIX Npobiem 4enoseyecTsa, B (OPMUPOBAHUM
LIeNIOCTHOrO npeAcTaBneHnsi 06 06LLEOMONOrMYECKUX 3aKOHOMEPHOCTAX YKMBOIO W
eCcTeCTBEHHOHAY4YHOIr0 MUPOBO33PEHNS; B POPMUPOBAHNM HAYUHOM KapTUHbI MUPa;
CO31aHMN MH(OPMALIMOHHOW 6a3bl GUONOrNMYECKMX OCHOB MO OCHOBHbLIM pasgeniam
6ronoruu; NoAroToBke K EAMHOMY rocyaapcTBeHHOMY ak3ameHy (EIM3); ycnewHol
cfave 0OyyatoWMMMCA BCTYMUTENbHBLIX WCMbITAaHWA NpW MNOCTYNNEHUA B BY3; B
obecrie4yeHnn 6a3nCHON OCHOBbI, HEOOXOAUMOIN ANA CO3L4AHUSA UCXOLHOW CTYMeHW
3HaHWI B U3yYEHNM BMONOTMYECKMX W CeUmabHbIX MeANLMHCKUX ANCLUMNH,

1.2. MecTo y4ebHOro npeameTa B CTPYKTYpe y4ebHOro nnaHa
121 OnAa  wn3yvyeHMss [aHHOro y4yebHOro npegMetra Heob6XoaUMbI
cnefylouime 3HaHUA U YMeHUs, (opMUpyeMble  MPeALUeCTBYHOLLMMU
npegmMeTamm:
Buonorus (LLIKONbHbIA Kypc)
3HaHu4:

- K/NeTOYHO-OPraHU3MeHHbI YPOBEHb OPraHmM3auMmn XXM3HW; CTPOEHMe U TUMbl
KNEeTOK, MHOroobpasve pacTUTENbHbIX W XXUBOTHbLIX  OPraHM3MOB;
opraHoufpl, UX CTPOEHME U (PYHKLMW; HaJOPraHU3MeHHbIe CUCTEMBI;

- 3BOJIIOUNIO OpraHM4yecKkoro MUpa; 0C0BEHHOCTM CTPOEHUA n
()YHKUMOHUPOBAHNA OpPraHM3MOB pasHbIX LAPCTB M OpraHu3ma 4esioBeka,;
06LMe 3aKOHOMEPHOCTM BO3HWKHOBEHUS W PasBUTMS >KU3HW, YCOBUA
COXPaHEHWUSA XXN3HU,

- (pyHOAMeHTa/IbHble 3HaHMA Ha MOMEKYNAPHO-TeHETUYECKOM W K/IETOYHOM
YPOBHAX,  Jaloline  BO3MOXHOCTb  W3yYeHUss  KNETOYHOro  YPOBHSA
opraHmsaumyn,  KnacCMYeCKMX  3aKOHOB  TEHEeTUMKM,  3aKOHOMEPHOCTEWN
HacneACTBEHHOCTM W W3MEHUYMBOCTM B OHTOreHese, ANA MOHUMaHUA
He0OX0AMMOCTM MPUMEHEHMSI BbICOKOIMMEKTMBHBIX MNPOPUNAKTUYECKUX W
NneyebHbIX MeponpusATUiA, HanpaB/ieHHbIX Ha W36aBneHVe 4esioBevecTBa OT
HacneACTBEHHbIX reHETUYECKNX 3a60/1eBaHN;



OHTOreHe3 YefioBeKa, MNPOLECChl UM MEXaHW3Mbl OHTOFeHe3a, >KUBbIX
OpraH13MoB, BK/ItOYas YenoBeKa Kak G61M0IorMyeckoro 06bekTa, Kacarouimecs
3TanoB OHTOreHesa: AeTCTBa, My6GepTaTHOro Meproaa, 3PenocTh, CTapocTn u
(haKTOpbl, PErYIMPYHOLLNE OHTOrEHES;

BOMpOCbl  (unoreHesa M (hOPMUPOBAHUS  OHTO-(DUIOFEHETUUECKM
00YC/IOB/IEHHbIX MOPOKOB  PasBUTWS CUCTEM OPraHoOB Yy  YE/IOBEKa,
PACKpPbIBAIOLLMECS C MO3ULIMIA eCTECTBEHHO-UCTOPUYECKMX MPEANOCHIIOK U
PErynauumM MexaH3MoB 3MOPUO- N OHTOTEHE3A;

NPoGNeMbI 3KONOMK, YUYEHNE 0 HOO- U Grochepe, IKONOTMUECKNE 3aKOHbI U
npaBuna, OCOGEHHOCTM  aHTPOMOGMO3IKOCMCTEM,  HanpaBfieHHble  Ha
MOHMUMaHWe CUCTEMHOIO XapaKTepa COBPEMEHHOI 3KOMOTUN.

YmeHusa:

COMoCTaB/ATb OCOOGEHHOCTU CTPOEHMS U (DYHKLUMOHMPOBAHWA OpraHvW3MOB
pasHbIX LapCTB 1 OpraHn3ma YenoBeka;

cornocTtaB/fieHne 6MOoNorMyeckKnx 06BLEKTOB, MPOLECCOB, SIBMEHUA Ha BCEX
YPOBHSIX OPraHn3aLun XXn3Hu;

yCTaHOB/IEHME MOCNEeA0BaTE/IbHOCTEN 3KOMOrMYECKMX W 3BOJOLMOHHBIX
MPOLLECCOB, SBNEHNIA, 00BHEKTOB;

M0/1Ib30BaTbCS YUYEOHOW, HayUYHOIN, Hay4YHO-MONYNSPHON NUTEPaTypPO, CETbIO
WHTepHeT ans oby4veHmnsi Npy NoAaroToske K EI3;

paboTaTtb c YBENNYNTETbHBIMY npnéopamu: MUKpPOCKONamu,
OVMHOKYNSIPHBIMW 1 MPOCTbIMK NyNamMu;

onpefenaTb TUMbl KNETOK, UX CTPYKTYPHYIO OpraHu3aumio U MUTOTUYECKYHO
aKTUBHOCTb;

onpefensTb AUarHOCTMYECKME MNPU3HAKM M WAEHTUULMPOBATL MapasnToB
pa3HbIX CUCTEMATUYECKUX FPYNT;

OOBACHATL PO/Sib  OMONOrMYECKUX (HaKTOPOB B HAPYLLUEHWX HOPMasIbHOMO
pasBUTUA OpraHM3Ma, MOSIBNEHUM W pPasBUTUM 0OONE3HENM opraHuMaMa U
BO3MOXXHOCTb MX KOPPeKUNN;

aHanM3npoBaTb (EHOTMMUYECKME MPOSBMEHUS TEHETUYECKMX 3ab0/eBaHWN,
Ha TEHHOM, XPOMOCOMHOM W TE€HOMHOM YPOBHSIX, 0BGOCHOBbLIBATb
reHeanornyeckme OTKIOHEHNS POAOC/IOBHOW;

0OBACHATb NPUYMHBI BO3HWKHOBEHWS OHTO-(hMNOreHETMNYECKN
06YCNOB/MEHHbIX NMOPOKOB Pa3BUTUA B X0A€e NHANBUAYANIbHOIO PasBUTUS;
aHaM3MpoBaTb 3KOMOrMMYECKYt0 OOCTaHOBKY W MEpPCrekTUBbl afanTtauum
4e/I0BEYECKOro opraHvama K He6/1aronpusaTHbIM (hakTopam cpefbl;
BbIMO/HATL ~ TECTOBble  3aJaHMs MO  COOTBETCTBYHOLWMUM  pa3denam
AVNCUMMNNUHBI, pellaTb CUTYaLMOHHbIE 3afa4ym, 3aayn no reHeTuKe 1 aenatb
BbIBOAbl Ha OCHOBE YCBOEHHbIX TEOPETMYECKUX 3HaHW 6umonorum B Xope
NOAroTOBKM K EAMHOMY rocyaapcTBeHHOMY ak3ameHy (EI9).



1.3 TpeboBaHUA K pe3ysnibTaTamMm 0CBOEHUSA y4eOHOro npegmeTa

1.3.1 N3yyeHmre faHHOro y4ebHOro npeameta Hanpas/ieHO Ha
hopMmnpoBaHue y criyLuaTenen cneayowmx s3HaHNn N yMeHWii:

3HaTb

2

MVPOBO33peHMe,
COOTBETCTBYHLLENO
COBPEMEHHOMY
YPOBHIO pa3BuTus
HayKW;

LieNn CBOEro
06y4eHns, MOTUBbI 1
NHTepecbl CBOEN
Nno3HaBaTebHOM
[eATeNbHOCTY;

0]

cucTemoobpasytoLei

ponin 6ronoruun ans
pasBUTUA Apyrux
eCTECTBEHHbIX HayK.

YMeTb

3
yNpaBnaTb CBOEM MO3HaBaTeNbHO
[1eATeNbHOCTLIO; 06LWaTbCs 1
COTPYAHMYATL CO CBEPCTHMUKAMMU,
B3pOC/bIMU B npoLecce
06pa3oBaTefibHOW AeATENbHOCTHY;
co3faBaTb 0000LLEeHNS,
yCTaHaBNMBaTb aHa/10rmu,
yCTaHaBNMBaTb NPUYUHHO-
CNefCTBEHHbIE CBA3W, CTPOUTb
NOTNYECKOe paccyXieHue,
YMO3aK/Ilo4YeHMe U AenaTtb BbIBOAbI;
OLeHMBaTb MPaBUIbHOCTb
BbINOSIHEHMS Y4eBHOI 3ajaun,
COGCTBEHHbIE CNOCOObI €€ peLleHus;
peLlaTb reHeTUYecKme 1
LMTONOrMYecKune 3agayu, 3agadn no
MONIEKY/IAPHOI 6UONOrMK UCMONMb3YS
reHeTUYecKme 3aKOHbl U 3HaHUSA 0
CBOICTBAX reHOB Y FreHETUYECKOro
KOAQ; NnaHnpoBaTb B MOBCEAHEBHOIA
XXWU3HW CBOW AENCTBUS C
NPUMEHEHMEM MOJTYHYEHHbIX B X0fe
06yu4eHNs 3HAHWIA.

2. OCHOBHAA HUACTb

KM

4

BonpocbTTio Teme
3aHATUA

Twunosble 3a4a4n
WHausuayansHoe
[loMallHee 3afaHue
Bonpockl no teme
3aHATUA

CuTyaunoHHbIe
3afaumn

WHamBuayansHoe
JomallHee 3agaHune

Bonpoch! K 3a4eTy

CutyaumoHHble
3afaun

VHavengyansHoe
JomallHee 3agaHune

2.1. O6BbeM YyUebHOWN AUCLUNNVHBI N BUAbI Y4e6HOWN paboThbl

Bug yuebHoli paboThbl

1

AyINTOPHbIE 3aHATUA (BCEr0), B TOM YHUC/IE:
Nexyun (J1)

Mpaktnyeckue 3aHATUA (M3)
Bua npomexxyTouHol atTecTaymm

No No HavmeHoBaHue pasgena n np
n/m  cemecTtpa npegmeTa
1 1 Buonorus 40 -
Bcero:

Bcero yacos

100

40
60

AnddepeHLMpoBaHHbI 3a4eT

2.2 Pasfenbl y4e6HOro npeameTa v BUfbl YHe6HON AesiTeNbHOCTU

n3 cCre

60 - 100

100

nToro



Ne nekummn
n/n

1

2.3. TemaTM4YeCKU NiaH Nekunii ydebHoro npegmeTta

Tema nekumm yyebHOM AUCUNM/IVHBI

2

Pasgen bortaHnka
CuctemaTtMka >KMBbIX OpraHuamoB. LlapctBo  «[pOGSIHKW.
CTpoeHve  GaKTepuasbHOM  KNeTKW.  YKun3HedesTeNnbHOCTb.
3HayeHue. TlpokapuoTMyeckas W 3yKapuOTUYECKas KIEeTKW.
PacTutenibHad M XXUBOTHasa KeTkU. Knetka - aneMeHTapHas
XuBas cuctema. OCHOBHblE MOJSIOXKEHUS K/IETOYHON  Teopuun.
XunMunyeckas opraHmsauns Knetku. HeknetouHble pOpMbl XKU3HN.
BoTaHmka. OCOBeHHOCTN CTPOEHWS PaCTUTE/IbHON KNeTKWU. TKaHu
pacTeHWii.  BereTaTwBHble  OpraHbl:  CTPOEHMWe,  (yHKLUMW.
BeretaTiBHOe pa3smHOXeHVe. [eHepaTVBHbIE (PENPOAYKTUBHbIE)
opraHbl pacTeHuid. MoHATUe 06 opraHax MoIOBOr0 PasMHOXEHWS:
aHTepuaunax n apxeroHnax. Lisetok. Cougetus. Mnogbl. CemeHa.
LlapctBo «[punbbl». MHoroobpasune. Moponorusi. PasMHOXeHNE.
Ponb rpuboB B npupoge. Cuctematuka pacteHuit. LlapcTBo
«PacTeHusi». Huswue pacteHus. Bopopocnn (O4HOKMIETOUHbIE,
HUTYaTbIe, Ta/INNOMOBULHbIE). OcobeHHOCTH CTPOeHwH,
Pa3MHOXEHUS, 3HaYeHue. SlnwainHnkn. CTpoeHne. PasMHOXeHMe.
3HayeHwve B Npupose.
Bbiclume pacteHus. Otaen MoxoobpasHble. OCHOBHble KacChl.
OC06eHHOCTM CTPOEeHUS. XKU3HEHHbIE LK/bl. 3HaveHre. OTaeNbI:
MnayHoBuAHble, XBOLLEBUIHbIE, [ManopoTHNKOBUAHbIE.
Mpeactasutenn.  OCOGEHHOCTM  CTPOEHWS,  Pa3MHOXEHWS,
3HaveHue. Otgen onocemeHHble. Knacc XBoWiHble. CTpoeHue,
Pa3MHOXEHVE Ha NpuMepe COCHbI 0ObIKHOBEHHOWA.
MokpbiToCcEMeHHble  (LBeTKOBble). Knaccuukaumsa.  Knaccbl:
OAHOLONbHbIE U ABYAOMbHbIE. CemelcTaa.

Pasgen 3oonorna n AHatomus

3oosiorua.  XapakTepuctMka — uapctBa  JKuBOTHble.  Twun
MpocTenwmne. Knacc Capkoposble. Knacc XXrytukosble. Knacc
PecHuuHble nHpy3opun. Knacc Crnoposuku. CtpoeHme. MNMuTaHKe.
PasmHOXeHne.  MeanuuHCKoe  3HadeHue.  lpouncxoxxaeHwue
MHOTOK/IETOYHbIX OpraHu3MoB. Tun KuiueyHonosnoctHble. O6Las
Xapaktepuctnka. MHoroo6pasne. Twun Tlnockue 4yepsu. Twn
Kpyrnble yepsu. Tun Kosbyatble Yyepsu.
Tun Monnocku. O6Wasa  xapakrepuctuka.  Cuctematumka.
XapakTepuctuka  knaccos:  bptoxoHorue,  [lBycTBopYarthble,
lFonoBoHorve.  3HayeHne. Tun  YneHucToHorve.  O6uas
Xapaktepuctnka. Cuctematmka. XapaKTepuCTMKa  K/1acCoB:
PakoobpasHble, [laykoobpasHble, Hacekomble. MeanumMHCKoe
3HauYeHMe.
Tun  Xopgosble.  Cuctematvka. [oatun  BecueperHble.
NaHUEeTHUK.  IBOMIOLMOHHOE 3HAYeHWe naHueTHUKa. O6wwmii
0630p: TKaHW, oOpraHbl, CUCTEMbl OpraHoB, CTPYKTYpHO-
(hYHKUMOHaNbHble eAVMHULbLI. JBOMOLMA MOKPOBOB W OMOPHO-
[BUraTe/IbHOM CUCTEM B (PUIOTeHe3e XOPAOBbLIX XNBOTHbIX.
3BONOUMSA KPOBEHOCHOW, MNWLLEBAPUTENIbHON W [blXaTeNlbHON
cucteM B (DU/IOreHe3e  XOPLOBbIX — XKUBOTHbIX.  KpoBb.

Konuuyect
BO 4acoB

3



10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

KpoBooGpaleHne ©  numgoobpalleHne. BHYTpeHHsIS  cpeda
opraHusma. VimmyHuTet. «[lepBas NMOMOLLb MpWY MOBPEXAEHMAX
cKefeTa: Npu pacTsHXKeHUAX U BbiBUXaX, nepenomMax», «puymHbl
3ab0neBaHNii  CepAeYHO-COCYANCTON cucTeMbl. epBas NOMOLLb
MpU KPOBOTEYEHUSAX: KanUINAPHbLIX, BEHO3HBIX W apTepuanbHbIX»,
«Perynauns fbixaHus, okasaHue nepsBoi MOMOLLM MPU OCTAHOBKE
[bIXaHus. BonesHy opraHoB AbIXaHUA».
JBONKOUNA HEPBHOW W 3HAOKPWUHHOW CUCTEM B (DuioreHese
XOPAOBbIX >KUBOTHbIX. BbICWwas HepBHas AeATeNbHOCTb Yy
yenoseka. AHanu3atopbl. OpraHbl YyBCTB (3peHne, cyx).
JBONIOUNA BbIAENNTEILHOW W MOMIOBO CUCTEM B (PUoreHese
XOPAO0BbIX XXMBOTHbIX. PenpoiyKT1BHaa cUcTema YesioBeka.

Pasgen O6Lan 6uonorus
O6uwan 6uonorus. OcHoBbl uUuTONOrMK. OOMEH BELLECTB K
3Heprun B KneTke. ABTOTPO(IHbIE N reTepOTPOPHbLIE OPraHN3MbI.
®oToCcHHTE3. XeMOoCuHTE3, dTanbl GrocnHTesa benka.
OcHOBbI  UuTOMIOrMN.  PasMHOXeHue. Popmbl  PasMHOXEHUA
OpraHn3MoB: 6ronornyeckmne npenmyLLiecTsa MosioBoro
pasMHOXeHus Haf 6ecnosibiM. paBuna XpOMOCOMHbIX HabopOB.
XKW3HEHHbIA  UMKN  KNeTKn. MuTo3. AMMTO3. [ameToreHes.
Buonorunyeckas ponb melio3a.
OHTOreHes. OnNnoAo0TBOPEHME. ATanbl IMOPUOHANBHOIO Pa3BUTUS
OpraHu3MoB: Apo6neHve, racTpynsaums, rMcCTO - U OpraHoreHes.
MocTaMbpnoHanbHOe pasBuTWe. TuWMbl PasBUTUSA: MPAMOe U
Hernpsamoe.
OCHOBbI TeHeTUKU: 3aKOHbl MeHaens, cnocobbl B3aMMOAENCTBIS
reHoB. CBOWCTBa reHOB. TUMbl CKPELLNBAHWIA.
XpomMocomMHasa  Teopus  HacnefctseHHoct  T.  MopraHa.
CuennieHHoe HacnefosaHue. [eHeTuka nona. HacnegosaHue
cuenneHHoe C  nonoM.  VsmeHumBOCTb:  HacneACTBEHHas,
HeHac/eACTBEHHas. 3aKoOHOMepHOCTH MOLU(MKALMOHHOW
n3meHumBocTn. Hopma peakumun. MyTareHHble (akTopbl. 3aKOH
FOMONIOrMYECKNX PSAAOB HAcNeACTBEHHOW W3mMeHumBocTM H. W.
Basunosa.
MeHeTMKa YesioBekKa. MeTogbl aHTPOMOreHeTUKN:
reHeaslorMyecknii,  LMTOreHeTUYecKnii,  61M3HeLoBbIA.  Ponb
reHeTUKW AN MeAuUMHbI U 34paBooxpaHeHns. OCHOBbI Cenekumm
- 33faun n MeToAbl. BuoTexHonorusa, KnetouHas W reHHas
NHXeHepus.
OBOJIIOUNOHHOE yyeHMe. 3HayeHue Tpyaos K. JIMHHedA. YuyeHue
XK. B. Namapka. OCHOBHble NMOMOXKEHUA 3BONHOLNOHHOIO YYeHus
Y. OapBuHa. AHTponoreHes. YenoBeyeckune pachbl.
MpoucxoxaeHvie >nU3HW Ha 3emse. [TUNoTesbl NPOUCXOXAEHUSA
KM3HWU. OCHOBHble nonoXxeHus Tteopum A. . OnapuHa n .
XonpeiiHa.
OCHOBbI 3KOMOrMK. OKONOrMYeckue (HakTopbl. IKONOrMYecKue
cucTeMbl: GuoueHo3 M 6GuoreoueHos. Llenn nuTaHms. TMpaswno
3Konormnyeckoln nupammabl. OxpaHa 6uoLeHo030B. bruoctepa u ee
rpaHuubl. buomacca XMBOTO BewlecTBa W ero  PyHKUMW.
KpyrosopoT BeLLeCTB B NpUpose.

NToro

40



Neo 3aHATUS
n/n

1

2.4 TeMaTMUeCKUiA NNaH NPaKTUUYECKUX 3aHATUI

Tema 3aHATUSA

2
Pasgen botaHuKa
CuctemaTMka >KMBbIX OpraHvMaMoB. LlapcTBo  «[pOBsSHKM».
CTpoeHve  GakTepuasbHOM  KNeTKW.  XKM3HeLeAaTeNIbHOCTb.
3HayeHue. TpoKapnoTMyecKas WU 3yKapuOTUYECKas KIeTKW.
PacTuTenbHas M >KMBOTHas KNeTkn. KneTtka - 3nemeHTapHas
XuBas cucteMa. OCHOBHbIE TMOMIOXKEHWUA KNETOYHOW Teopuu.
XuvMunyeckas opraHnsaums KneTku. HeknetouHble hopMbl XU3HU.
Mogrotoska K EM3 (vactb 1,2).
BoTtaHnka. Oco6eHHOCTN CTPOEHUS PACTUTENIbHOW KNETKWU. TKaHu
pacTeHWii.  BereTaTtuBHble  OpraHbl:  CTPOeHWe,  (DYHKUMW.
BeretatnBHOe pa3MHOXeHWe. [MeHepaTuBHbIe (PenpOLYKTUBHbIE)
opraHbl pacTeHWiA. MoHATME 06 opraHax Mos0BOr0 PasMHOXKEHUS:
aHTepuamax n apxeroHusx. Lisetok. Cougetus. MNMnogbl. CemeHa.
MoprotoBka K EI3 (vactsb 1,2).
LlapctBo «[pubbl». MHorootpasvue. Mopdonorus. PasmHOXeHMe.
Ponb rpuboB B npupoge. Cuctematmka pacTeHuin. LiapcTso
«PacTeHuns». Hwuswune pacTeHus. Bopgopocnn (OAHOKNETOUHBIE,
HUTYaTbIe, Ta/INIOMOBUJHbIE). OcobeHHOCTK CTPOEHUS,
pasMHOXeHUS, 3HaueHue. JInwanHukn. CTpoeHue. PasmMHOXeHMe.
3HaueHwve B npupoge. MoarotoBka K EM3 (yactob 1, 2).
Boicwmne pacteHus. Otgen MoxoobpasHble. OCHOBHble K/acchl.
OC06eHHOCTM CTPOEHUS. XKU3HEHHbIe LMK/l 3HaueHune. OTaensb:
MnayHoBuaHbIE, XBOLLEBUHbIE, ManopoTHNKOBUIHbIE.
Mpegctasutenn.  OCOBEHHOCTM  CTPOEHMS,  Pa3MHOXEHWS,
3HaveHve. OTgen lonocemeHHble. Knacc XBoiHble. CTpoeHMUe,
Pa3MHOXEHME Ha MPUMEpPE COCHbl 0ObIKHOBEHHON. [M0OAr0oTOBKA K
El3 (vactb 1,2).
MokpbiToceMeHHble  (UBETKOBbIE).  Knaccudmkaumsa.  Knaccel:
0AHOLONbHbIE W ABYAONbHbIE. CeMelicTBa. MoarotoBka K EIM3
(4acTb 1,2). KoHTponbHas paboTta «boTaHnka» rno tuny Er3.
Pasgen 3oonorna n AHatomus
3oonorua.  Xapaktepuctmka — uapctBa  KMBOTHble.  Twun
MpocTeiwune. Knacc Capkogosble. Knacc XXryTukosble. Knacc
PecHu4Hble nHpy3opun. Knacc Cnoposuku. CtpoeHue. MuTaHue.
PasmMHOXeHve.  MeauumHCKoe — 3HauyeHue.  [lpomcxoxaeHuve
MHOTOK/IETOYHbIX OpraHnu3mMoB. Tun KunweyHononocTHele. O6Las
Xapaktepuctmka. MHoroobpasve. Tun [lnockue udepsu. Tun
Kpyrnole uyepsu. Tun Konb4atble yepsu. [MogrotoBka K EIMD
(yactb 1, 2).
Tun  Monntocku. O6ulas  xapakTepucTuka.  CucTemaTuka.
XapakTtepuctMka  Knaccos:  bproxoHorue,  [IBycTBOpuYartble,
FonoBoHorve.  3HaveHwe. Tun  YneHucToHorve.  Obulas
xapakrepuctnka. Cuctematmka. XapakTepuUCTMKa  K/1acCOB:
PakoobpasHble, [laykoobpa3Hble, Hacekomble. MeanuLUHCKOe
3HaueHve. MoaroTtoBka K EIMD (yactb 1, 2).
Tun  Xopgosble.  Cuctematuka. [logtun  BecyepenHble.
NaHUeTHUK.  3BOMKOLMOHHOE 3HAaYeHWe naHueTHMKa.  O6Lyuii

Konuuec
TBO
yacoB

3



10.

1.

12,

13.

14.

15.

16.

17.

0630p: TKaHW, oOpraHbl, CWUCTEMbl OpPraHoB, CTPYKTYPHO-
(DYHKLMOHANIbHbIE efuHMLbI. OBOJIOLMA MOKPOBOB M OMOPHO-
[BUraTelbHON cucteM B (hUNOreHe3e XOPAOBbIX KUBOTHbIX.
MoprotoBka K EIM3 (yactb 1,2).
3BONOUMSA KPOBEHOCHOM, MULLEBAPUTENBHON W [blXaTe/lbHOM
cucTteM B (hunoreHese  XOPAOBbIX — XMBOTHbIX.  KpoBb.
KpoBoobpatyeHne 1 numgoobpalleHne. BHYTpeHHss  cpefa
opraHusma. MmyHuTeT. «[llepBas MOMOLLb MpW MOBPEXAEHUAX
CKeneta: Mpu pacTSXKeHWUAX W BbIBMUXaX, nepenoMax», «puunHbl
3ab0neBaHNiA  cepAeyvHO-CoCyANCTON cuctembl. epBasi NOMOLLb
NPy KPOBOTEYEHMAX: KanuINAPHbIX, BEHO3HbIX U apTeprasibHbIX»,
«Perynaunsa abixaHus, oKasaHue MepBoii NOMOLLM NPU OCTaHOBKe
[bIxaHusA. BonesHn opraHoB AbixaHua». Moarotoska K EIM3 (yactb
1,2).
JBONIOUMA HEPBHON W 3HAOKPUHHOW CUCTEM B (PuioreHese
XOPAOBbIX JKMBOTHbIX. BbiCWwas HepBHad [eATe/IbHOCTb Y
yenoseka. AHanu3aTopbl. OpraHbl 4YyBCTB (3peHue, Cnyx).
MoaroToBka K EMS (vacts 1, 2).
3BoNOLMA BbIAENNTENBHOM W MOMOBOM CUCTEM B (hUnoreHese
XOPAOBbIX JKMBOTHbIX. PernpofyKTvBHas CUCTeMa Yesli0BEKa.
MoparotoBka K EIM3 (vactb 1, 2). KoHTponbHas pabota «30010rus
1 aHaTomusa» no Tuny Er3.

Pasnen O6Las buonorvs
Obuwaa 6uonorns. OcHOBbl UuToNOrMKM. OOGMEH BELLECTB WU
3Heprumn B KeTke. ABTOTPO(HbIE N TeTEPOTPOMHLIE OPraHn3Mbl.
doToCMHTE3.  XeMocuHTe3.  JTanbl  OMOCMHTE3a  Genka.
MogrotoBka K EMD - pelweHve 3aga4 Ha MONEKYNApPHYO
TeHETUKY.
OcHoBbl  uuTonornn.  PasmHoXeHve. DOpMbl  pa3MHOXeHWs
OpraHv3MoB: 6ronorunyeckmne npevMyLlectsa  MoJsioBOro
pasMHOXeHUs Hag GecrnonbiM. paBuia XpPOMOCOMHbIX HabOpOB.
YKM3HEHHbIA  UMKN  KNeTKn. Muto3. AmMMTO3. [ameToreHes.
Brvionornyeckas ponb Meliosa. Moarotoska kK EIM3 (vacts 1, 2).
OHTOreHes. OnnoaoTBOPeHME. ITanbl IMOPNOHANBHOIO Pa3BUTHS
OpraHv3MoB: Apo6/ieHve, racTpynsauns, rMcTo - U OpraHoreHes.
MocTambproHa/IbHOEe pa3BuUTMe. TwuMnbl pPasBUTUA:  MPSMOE U
Henpsmoe. Mogrotoska K EMS (vacts 1,2).
OCHOBbI TeHeTUKW: 3aKOHblI MeHfens, crnocobbl B3auMOoAencTBus
reHo. CBOWCTBa TreHOB. TuMbl CKpeLMBaHWA. PelueHne
OCHOBHbIX TUMOB reHeTu4Yecknx 3agad. NMogrotoeka K EMM3 vactb
2 - peLUeHne reHeTUYeCKNX 3aaad.
XpomocomHaa  Teopus  HacnegcrteeHHoctu  T. MopraHa.
CuenneHHoe HacnegosaHuve. [eHeTMka nona. HacnegosaHue
CLEenMeHHoe Cc  nofiioM.  M3MeHUYMBOCTb:  HACNefCTBEHHas,
HeHac/eACTBEHHas. 3aKoHOMepHOCTH MOLU(MKALMOHHOW
n3mMeHumBoCTU. Hopma peakuun. MyTareHHble (hakTopbl. 3aKOH
rOMO/IOTMYECKMX PAA0B HACNeACTBEHHOW M3MeHumBocTM H. .
Basunosa. MNoarotoska K EMD yacTb 2 - pelleHne reHeTUYecKnx
3ajau.
MeHeTMKa YesioBeKa. MeTogbl aHTPOMOreHeTUKN:
reHeaslorMYecknii,  LUTOreHEeTUYeCKUiA,  6/1M3HeL0BbIA.  Ponb
FeHeTUKM ONA MefULUMHbI 1 34paBooxpaHeHuns. OCHOBbI Cenekuum



- 330aun n MeTodbl. BuoTtexHonorus, KnetoyHas W reHHas
nH>xkeHepuda. Moarotoska K EIMD yacte 2 - pelleHuwe 3agady no
MeAVLMHCKOW FeHEeTUKe.

18. OBO/IOLMOHHOE Yy4yeHMe. 3HadeHve Tpyaos K. JIMHHes. YueHwue 3
XK. B. Jlamapka. OCHOBHbIe MOJIOXKEHNA 3BONOLMOHHOIO YYeHus
Y. fapsuHa. AHTponoreHes. Yenoseyeckue pacbl. [logrotoeka K
Elr3 (vactb 1).

19. MpouncxoxaeHve XuMsHM Ha 3emne. MNoTe3bl MPOUCXOXKAEHWUS 3
Kn3HWU. OcCHOBHble nosioxeHusa Teopun A. W. OnapuHa n .
XongeiiHa. MogroToBka K EM3 (Yactb 1).

20. OCHOBbI 3KOMOrMKN. SKONOTMYECKMe (HaKTopbl. IKONOrMYeckume 3
cucTeMbl: 6UOLEHO3 M 6GuoreoueHo3. Llenn nuTaHus. MpaBuio
aKonorunyeckov nupammibl. OxpaHa 6moLeH030B. brochepa u ee
rpaHuubl. buomacca >KMBOro Bewectsa W ero  yHKUMW.
KpyrosoporT BelLecTB B npupoge. Mogrotoeka K EM3 (vacts 1, 2).
KoHTponbHas paboTa «O6ulas buonorus» no tuny EF2.

nTOro 60

2.5 TemaTn4yecKmin naaH nabopaTopHbIX 3aHATUI
[aHHbI BUA paboTbl y4ebHbIM NaHOM He MpesyCMOTPEH.

2.6 CamocTosTenbHas paboTta
[aHHbIN BUA paboTbl y4ebHbIM MNaHOM He NpeayCMOTPEH.

2.6.1 Y4yebHO-MeToAMYECKOE 06eCreveHne 419 caMoCTOATeIbHOM paboThl
cnyLwiartesein rno yyebHomy npeameTy

Kon-Bo
No HanmeHoBaHue, BUA, coc'i\:;ﬁ?eg:o(,-m) MecTo 13gaHus, JKsemnnsape
n/n n3gaHua ' M3AaTenbCTBO, roj B
peaakTop (-bi) 6rbNNoTEKE
1 2 3 4 5
OcHoBHasa nuTeparypa
Buonorus. O6uas B. . CuBornasos, Mockea : [ipotha
L. 6uonorus. 10 kn. basosblin . B. AragoHoBa, E. 20i6 poea, 100
YPOBEHb : yUYEBHNK T. 3axapoBsa '
Buonorus. O6Las B. . CuBornasos, Mocksa : [ipotha
2. 6uonorus. 11 kn. basosbli . B. AragoHoBa, E. 2016 -APoda, 100
YPOBEHb : y4YebHUK T.3axapoBa '

JlononHuTenbHas nuTepatypa

O6pasoBaTebHbI NOpTaN https://rosuchebnik.ru/material/elekt

1. N NHTepHeT-pecypc ronnye-obrazoyatelr_l_ye-resursv-po-
biologii/
Pewy EI9: 6uonorus.
2. TpeHnpoBoYHbIe MHTepHeT-pecypc https://bio-ege.sdameia.ru

BapuaHThbI.
BuHrockyn. 3agaHua EIM3
no 6uonorun 2022

https://bingoschool.rU/ege/bioloev/t

WHTepHeT-pecypc asks/


https://rosuchebnik.ru/material/elekt
https://bio-ege.sdameia.ru
https://bingoschool.rU/ege/bioloev/t

AKnacc. Buonorus: ypokw,
TECTbl, 3afaHus.

HesHalika. TecTbl https://neznaika.info/e2e/biolo2v/
5. E3 no 6uonorumn 2022 VHTepHeT-pecypc

NHTepHeT-pecypc httns://www.vaklass.ru/n/biolosia

Craguym. 3agaHusa no https://studarium.ru
6. TemaM. TPEeHNPOBOYHbIE WHTepHeT-pecypc
BapuaHTbl EI3.

2.7 KWMbI, B TOM 4ucne ana nNpoBefeHUs MPOMEXYTOYHOM aTTecTaunm
cnyLwiatenen rno yyebHomy npeameTy

OugeHouHbIe cpeacTBa

No Kon-Bo
Buabl KoHTpONA Kosi-Bo Bonpocos
n/n dopma HEe3aBUCUMBbIX
B 3alaHuu
BapnaHToB
1 2 3 4 5
1  BxopgHon Tect 10 2
KOHTPO/b
2. Tekywun CamocTosTeNbHas 5 4
KOHTPO/1b pa6o-|-a
3. TecToBble 334aHUA 15 2
Ha TeKyLLem
3aHATUN
4. CuTyaunOoHHbIle 3 4
3agauv
5. Bonpockl no Teme 5 2
3aHATUS
7. TIpOMEXYTOUHBIN  KoHTponbHas 21 yacTb 1 2
KOHTPO/b (3a4eT)  paGoTa no 7 yacTh 2
martepuanam EIM3
2.7.2 KUM
Brab! KOHTposIs OLEHOYHbIE CpeacTBa
A9 BXOAHOr 0 TecToBble 3aaHUSA:
KoHTpons (BK) 1. YcTaHoBUTE MOCNefoBaTeNlbHOCTb MPOLLECCOB, BbI3bIBAKOLLUX CMEHY
3KOCUCTEM.

1) 3aceneHve TeppuTOPUNA MXaMM U KYCTUCTbIMU INLLANHUKAMK

2) nosiBneHVe KycTapHUKOB U NOMYyKYCTapHUKOB

3) hopmUpoBaHme TpaBAHOIO COO6LLECTBA

4) NOSBNEHNE HAKUTMHbIX NIMLIAHNKOB Ha CKa/lbHbIX NOpojax

5) (hopmmpoBaHue lecHOro coobLectsa

OTBeT: 41325

2. B monekyne AHK 100 HykneoTuaoB ¢ TUMUHOM, YTO cocTaBnseT 10%
oT 06Lero konuyectea. CKONbKO HYK/MeOTUA0B C r'yaHUHOM? B oTBeT
3anunLImnTe TOIbKO COOTBETCTBYHOLLLEE KOIMYECTBY HYKNEOTULOB YMCHO.
Ortser: 400


http://www.vaklass.ru/n/biolosia
https://neznaika.info/e2e/biolo2v/
https://studarium.ru

3. Onpepenute yncno monekyn AHK B aHathase BTOPOro AeneHus Meinosa
npv o6pa3oBaHUM raMeT Yy 3eN1EHOIN NATYLLKKW, eCiM YACII0 XPOMOCOM B
AUNNOVAHON KNeTKe paBHO 26. B 0TBET 3anuLLNTE TOIbKO YMCHO.
OTBeT: 26

4. YcTaHOBUTE, B KaKO NOCMef0BaTe/lbHOCTW B NMULLEBOW Lieny LO/MKHbI
pacnonaraTbCs nepeyncieHHbIe OpraHn3Mbl.

1) Hacekowmble

2) PacTeHus

3) XuLHble NTULbI

4) HacekoMosaHble NTULbI

OtBert: 2143

5. CKONbKO HYKNEOTUO0B B reHe KOAMPYHOT MocnefoBaTesisHoCTs 60
aMUHOKUCNOT B MOJeKy e 6e/ka. B 0TBeT 3anuwnTe To/1bKO
COOTBETCTBYHOLLIEE YNCIO.

Ortsert: 180

6. Onpeaenute aBa NPM3HaKa, «BblMNaJatoLLMX» M3 0OLLEro CNncKa, u
3anuLInTe B OTBET LM(pPbI, NOA KOTOPLIMU OHW YKa3aHbl.

1) myTaunoHHasn

2) onpegeneHHas

3) rpynrnosas

4) MoAn(hMKaLMOHHas

5) KOMbUHaTMBHaA

OtBet: 15

7. OnpegenunTe ABa NpU3Haka, NOSCHAIOLME MPUUMHBI TEHHbIX MyTaLnin —s
3TO HapyLLeHUs, NPOUCXoALLMe npu

1) BbinageHne Hykneotnga npu pegynavkauuy AHK

2) brocuHTE3e YrneBoaoB

3) obpasoBaHun ATD

4) cnHTEe3e aMUHOKNCOT

5) 3ameHa Hyk/neoTUaa npu pegynnmkauun AHK

OtBet: 15

8. MayK KpeCTOBUK OTHOCUTCSA K KnacCy naykoobpasHbIX, Tak KakK Yy Hero
1) Teno COCTOMT M3 TPEX OTAENOB: r0/I0BbI, FPYAN 1 BprOLLIKa

2) TeNI0 COCTOUT M3 ABYX OTAENIOB: FON0BOrpYAN v GproLLKa

3) Ha ronoBe HeT YCUKOB

4) Ha rosioBe 0fiHa rnapa yCvKOoB

5) Tpu napbl HOT

6) YyeTbIpe napbl HOr

OtBeT: 236

9. B 4yem NposABAeTCA CXOACTBO apXeonTepmKca ¢ NPecMblKaroLWnumMmca?
1) Teno NOKpPbLITO NepbLAMK

2) UMeeT A/IMHHBIA XBOCT

3) 3alHME KOHEYHOCTU UMEIOT YA/IMHEHHYIO LIEBKY

4) Ha Horax 4 nanbua (Tpu Hanpae/eHbl BNeped, 04MH — Ha3af)

5) Ha YenCTAX UMetoTCs 3y6bl

6) NanbLbl C KOrTAMU Ha NepefHUX KOHEUYHOCTAX

OtBeT: 256



AN15 TeKyLLero
KoHTpons (TK)

10. ¥YcraHoBMTE MOCNEA0BATE/IbHOCTL MPOLIECCOB, MPOUCXOAALLMX B XO4e
meio3a.

1) pacnonoxxeHne nap rOMOJIOrMYHBIX XPOMOCOM B 3KBaTOpPUa/IbHOM
MNJ0CKOCTH

2) KOHBIOraums, KPOCCUHIOBEP FOMOIOMMYHbBIX XPOMOCOM

3) pacnonoXeHwe B MNOCKOCTU 3KBATOpa M PacxoXeHue CeCTPUHCKUX
XPOMOCOM

4) 0bpa3oBaHue YeTbIPEX ranionaHbIX saep

5) pacxoXeHne romosiorMyHbIX XpOMOCOM

OtseT: 21534

TecToBble 3a4aHNA:

1. Bblbepute opraHomabl KNeTKu, cogepxKalyme HacneACTBEHHYO
NHopMaumio.

1) f4po

2) NN30COMbI

3) annapart onbaxn

4) pn60oCcoMbl

5) MUTOXOHAPUN

6) xnoponnacTa

OtBet: 156

2. BbibepuTe Tpu npovecca, NPOMCXOAALLME Ha MOMEKYIAPHO-
FeHETUYECKOM YPOBHE YXM3HMU.

1) pennukaumsa AHK

2) 06pa3oBaHMe MNePBUYHON CTPYKTYpbI 6enka

3) MnTO3

4) meiio3

5) TpaHcKpunuus

6) KpoccuHroeep

OrtBert: 12

3. OnpegennTe ABa NpU3HaKa, «BbIMafaloLWmMx» U3 00LLero crnmcka, n
3anuwnTe B OTBET LMdpbl, MO KOTOPLIMU OHU YKa3aHbl. OCHOBHbIE
MOJSIOXKEHUS KNETOUHOM TEOPUU MO3BONAIOT CAeNAaTb BbIBOA O

1) 6MOreHHON MUTpaLn aTOMOB

2) poACTBe OpraH13mMoB

3) NPOMCXOXAEHUN PACTEHMNIA U XXMBOTHbLIX OT 0OLLEro npeska

4) NoABMEHUN XN3HWN Ha 3eMiie 0KoNo 4,5 mnpg, NeT Hasag,

5) CXOHOM CTPOEHWM KNETOK BCEX OPraHW3MOB

OtBert: 14

4. YCTaHOBWTe, B KaKO Moc/nef0BaTe/IbHOCTM B OpraHn3Me YenoBeka
KpOBb Mepe/BuraeTcs rno 60/bLLIOMY KPYry KpoBOOOpaLLeH/s

1) BeHbl 60/LLLIOrO Kpyra

2) apTepuu ronoBbl, PyK v TynoBumLLa

3) aopTa

4) kanunnapbl 60/1bLIOro Kpyra

5) neBbIli Xenyno4ex

6) npasoe npeacepamne

OrtBet: 532416

5. YCcTaHOBUTE COOTBETCTBME MEX/AY HA/IMYMEM Ha3BaHHbIX OPraHoOUOB Y
6aKTepuanbHOW KNETKM 1 KNETKM MEYEHN XXMBOTHOTO:

OPrAHOMA KNETKA



A) MUTOXOHAPUK 1) 6aKTeprasbHON KNeTKK

b) KneTo4Hasa cTeHKa 2) KneTKa neyveHu
B) agpo YKUBOTHOI O

IN) annapat Nonbaxn

) Hykneong,

E) XryTuku

Ortger: 212211

6. YcTaHoBuMTe noc/efoBarte/lbHOCTb Mepefayy HepBHOro UMMYybCa Mo
Jyre YC/I0BHOrO C/IIOHOOTAENNTE/IbHOTO pedi/ieKkca y YenoBeKa Ha 3BOHOK.
1) CnyxoBOWA LEEHTP KOpbl MO3ra

2) YyBCTBUTENbHBbIA HEPOH

3) peuenTopbl cnyxa

4) BpemMeHHas CBA3b

5) LeHTp CNOHOOTAENEeHNS

6) CMHOHHbIE XKenesbl

7) pBUraTenbHbIN HEMpPOH

OrtBet: 3214576

7. YCTaHOBMTE COOTBETCTBME MEXAY NPU3HAKOM Y rpynnoi opraHM3moB

rPYTNMNA OPFTAHM3MOB MPN3HAK
1) MpokapnoTsl A) oTcyTcTBUe a4pa
2) JyKapuoTbl B) Hannune MUTOXOHAPWIA

B) oTcyTcTBMe AIC

M) Hannume annapata MonboKm

[) Hannumne nusocom

E) nvHeiHble XpOMOCOMbI, COCTOSILLME
13 JHK n 6enka

Ortset: 121222

8. Pe3yfibTaTom 3BONIOLMM ABNSETCA

1) nosBNeHne HOBbIX 3aCyX0YCTONYMBbLIX COPTOB PaCTEHWI

2) BO3HUKHOBEHVE HOBbIX BUOB B U3MEHMBLLNXCS YCI0BUAX Cpefpl

3) BblBefleHMe BbICOKOMPOAYKTUBHbIX MOPOJ KPYMHOro poratoro ckota
4) opMrpoBaHNEe HOBbLIX NPUCMOCO6/EHNIA K XXN3HW B U3MEHMBLLNXCS
yCNoBuaxX

5) coxpaHeHUWe CTapbIX BULOB B CTAOW/bHbLIX YCI0BUAX 0OUTaHNS

6) nonyyeHne BbICOKOMPOLYKTUBHbIX OPOANEPHbIX Kyp

OtBer: 245

9. PygmMmeHTaMu y YenoBeka ABMAKTCS:

1) Hanmume xBocTa

2) anneHamKe

3) KoMuMKoBas KoCTb

4) rycTOi BONOCSHOM MOKPOB Ha Tene

5) MHOr0COCKOBOCTb

6) cKnazika MMraTe/ibHOM NepenoHKu

OtBeT: 236

10. BcTtaBbTe B TeKCT «O6MeH 6efikoB» NpomnyLleHHbIe TEPMUHbI 13
NPeANoXeHHOr 0 NepeyHs, UCronb3ys 418 3TOro LMgpoBble 0603HAYEHMS.
3anumTe B TEKCT LM(PbI BbIOPAHHbIX OTBETOB, & 3aTeM MOJTyUMBLLYHOCA
noc/efoBaTeslsHOCTb LMgp (N0 TEKCTY).

OBMEH BEJIKOB

depMeHTaTVBHOE pacLuensieHre NocTynarLwmx ¢ n1Lein 6enkos
MPOUCXOAUT B XKeNy[Ke 1 TOHKOM KueyHuke. Obpa3oBasLUmecs



ansa
NPOMEXYTOUHOTI 0
KoHTpons (MK)

(A) aKTMBHO BCacbIBatOTCS B BOPCUHKN KULLKK, NOCTYNAOT B
(B) 1 pa3HOCATCA KO BCEM K/eTKam opraHmsmMa. B kneTkax ¢

MOCTYMUBLUMMM BELLLECTBaMM NPOUCXOAMT ABa npoLiecca: (B)
HOBbIX 6e/IKOB Ha pM60COMAXxX M OKOHYATE/IbHOE OKMC/IEHME [0 aMMIUaKa,
KOTOPbIV NpeBpaLlaeTcs B (M n B TaKOM COCTOAHUM
BbIBOAWTCA U3 OpraHun3mMa.

MEPEYEHb TEPMWHOB:

1) kpoBb 2) ruuepuH 3) amunHokuciota  4) numda

5) cuHTe3 6) MoYeBUHa 7) pacnag, 8) rntokosa
OrtseT: 3156

CuTyalmMoHHbIe 3a8a4n:
1. Ha3oBuMTe opraHomg pacTUTENbHOW KNETKW, N306paXKeHHbIN Ha PUCYHKE,
ero CTPYKTypbl, 0603Ha4YeHHble uudpamn 1—3, 1 nx QyHKUMN.

y

OrtBeT: 1) M306paeHHbIVi OpraHou — X/10pOnacT;

2) 1— Trnakoufbl rpaHbl, y4acTBYHOT B (hoTOCUHTE3E; 2 — OHK, 3 —
pPUBOCOMbI, Y4acTBYHOT B CUHTE3e COOGCTBEHHBIX 6E/IKOB X0porniacTa.

2. Yem 0oTnMyaloTCA pacTeHMs OT XMBOTHbLIX? Ha3oBUTe He MeHee Tpex
MPU3HaKoB.

OtBeT: 1 PacTeHuns BedyT NPUKPeneHHbI 06pa3 XXMU3HU 1 pacTyT B
TeYeHMe BCEW XU3HW;

2. KneTku pacTeHuii cofiep>xaT nnactubl, XJ0poqu, KNeTOYHYH CTEHKY
13 LIeNs110N103bl, BaKyo/N C KNETOUYHLIM COKOM,;

3. PacTeHus — aBTOTPOWbI, NPOAYLEHTHI, CNOCOOHbIE CO3AaBaTh
OpraHuYecKue BeLLEeCTBa 13 HeOpraHMYeCcKmX ¢ UCNosb30BaHNEM
COJTHEYHOW 3HEepPrun 1 BbILENATb KUCOPOA.
3. CTpoeHre MOMeKy bl KAKOr0 MOHOMEPa M306paXKeHo Ha
npeacTaBNeHHON cxeme?

1 Yrto obo3HayeHO 6ykBamu A, b, B?

2. HasoswuTe Buabl 61MOMNONMMEPOB, B COCTAB KOTOPbIX BXOAWT AaHHbIN
MOHOMEP.

OtseT: 1. monekyna ypauunosoro Hykneotnga PHK; 2. A — ypauyun —
a3oTMCToe OcHoBaHWe, b — yrnesog pnb6o3a, B — ocTatok ochopHoit
kucnotel; 3. PHK, TPHK, pPHK.
4. B HEKOTOpPbIX NIECHbIX OMOLIEHO3aX A1 3aLUUThI KYPUHbIX NTUL,
NPOBOAUIN MACCOBbI OTCTPEN AHEBHbIX XMULHBLIX NTUL. O6BACHUTE, Kak
0TPa3nI0Ch 3TO MEPOMPUATME HA YNCIEHHOCTU KYPUHBIX.

OtBeT: 1 BHayane 4ncneHHOCTb KYpPUHbIX BO3POC/a, TaK Kak Oblin
YHUUTOXEHbI UX Bparu, eCTECTBEHHO PEryimpyroLLmMe YACIEHHOCTb;

2. 3aTeM YMCNEHHOCTb KYPUHbLIX COKPaTU/IaCh U3-3a HEXBATKN KOPMa;

3. Bo3pocno uncno 60nbHbIX 1 ocnabneHHbIX 0cobeli n3-3a
pacrnpocTpaHeHus 601e3HeN N OTCYTCTBUS XULLHWNKOB, YTO TaKXe
MOBJIMANO HA CHUXKEHWE YNCNEHHOCTN.




5. Myxa-ocoBuaKa CXofHa no okpacke 1 opme Tena ¢ 0coin. HazosuTe
TN ee 3aWUTHOro NPMCnocobieHns, 06bACHUTE ero 3HaueHve u
OTHOCUTE/IbHBIN XapakTep NpPUcrnoco6/ieHHOCTH.

Ortset: 1. Tvin NpMCrnoco6/1eHHOCTM — MUMWUKPUA, MOLPaKAHNE OKPACKUN U
(hOpPMbI Te/sla He3aLMLLIEHHOTO XXMBOTHONO 3aLLMLLEHHOMY;

2. CXOACTBO C OCOI NpeaynpexaaeT BO3MOXHOI0 XMLLHUKa 06 OMacHOCTH
ObITb Y>Ka/IeHHbIM;

3. Myxa cTaHOBMTCS L06blYeil MONOAbIX NTUL, Y KOTOPbIX €eLLe He
BblpaboTancs pediekc Ha ocy.
6. lMouemy BcrawKa MOYBbI YNyYLIaeT YC/IOBUA XXU3HWU KY/bTYPHbIX
PacTeHnin?

OtBeT: 1.CnocobCTBYET YHUUTOXEHNIO COPHSIKOB M 0CnabnseT
KOHKYPEHLMIO C KYNbTYPHbIMU PaCTEHUAMMU,

2. Cnocob6cTByeT CHAOXEHMIO pacTeHWIA BOLOV Y MUHEPa/IbHbIMU
BeLLlecTBaMu;

3. YBenn4umBaeT NocTynseHne KNCopoaa K KOPHAM.
7. Kakne aneMeHTbl CTPOEHMS KNETOUHOM MemMbpaHbl XXMBOTHOM KNETKU
0603HayeHbl Ha pUCYHKe undpamu 1, 2, 3 1 Kakune yHKLUN OHK
BbIMOHAOT?

OtBeT: 1— MosieKy bl 6€/1IKOB, OHU BbIMONHAT (DYHKLUMW: CTPYKTYPHYHO,
peLenTopHYo, PEPMEHTATUBHYIO, TPAHCMOPTHYIO U Ap.;
2 — BUMONEKYNSPHLIA CMON NUNNAOB, OCHOBA KNETOYHOM MeMO6paHbI,
OTrpaHNyYMBaeT BHYTPEHHEE COLEPXMMOE KNeTKM 1 0becrneynsaeT
n36vpaTenbHOe NOCTYM/IEHNE BELLECTB;
3 — I/IMKOKa/IMKC obecreynBaeT 00beIMHEHNE CXOAHbIX KNETOK B TKaHW,
BbIMOJHAET CUTHAIbHYIO PYHKLMIO.
8. BeeieHMe B BeHy 60/IbLLMX 103 /IEKAPCTBEHHbIX MPenapaTos
COMPOBOXAAEeTCA NX pa3basrieHneM hmanonornyeckum pactsopom (0,9%-
HbiM pactBopom NaCl). MNoscHuTe novemy.
OTBeT: KOHUeHTpauma gusnonornyeckoro pactsopa (0,9%-Hblil pacTBop
NaCl) coOTBeTCTBYET KOHLEHTpaLMM COMeil B nniasMe KpPoBU U He
BblI3bIBAET rMOenu KIeToK KpoBy;
BBefeHWe 6oMblIMX [03 npenapatoB 6e3 pa3dbaBfneHWs MOXET BbI3BaTb
pe3Koe U3MeHeHVe cocTaBa KPoBY W HEOOpaTMble SIBIEHNS.
9. Benok coctomT 13 100 aMWMHOKWUCNOT. YCTaHOBWUTE, BO CKO/IbKO pas3
MOJIeKy/ifipHas Macca y4vacTKa reHa, KOAMPYIOLLEro [AaHHbIA  6erok,
MPeBbILLAeT MONEKY/IAPHYO Maccy 6efika, ecnv CpefHss MOJeKynsapHas
macca aMmuHokucnoTel — 110, a Hykneotnaa — 300. OTBET NOACHUTE.
OTBeT: Cxema peLleHVs 3a4a4m BK/IHOYAEeT:
1 reHeTUYecKuii Ko TPUNeTeH, cnefoBatesibHo, 6eoK, COCTOALWMA U3
100 amuHoKMCnOT, KognpytoT 300 HYKNeoTMAOB;
2. MonekynapHasd macca 6enka 100 x 110 = 11 000; monekynspHas
Macca reHa 300 x 300 = 90 000;
yyacTok AHK Tsxenee, yeM Kogupyemblii um 6enok, B 8 pas (90 000/ 11
000).




10. Y Kyp BCTpeyaeTcs CLUENeHHbI C MOMOM JflieTa/lbHbIl reH (a),
BbI3bIBAIOLWMIA T1bGeb  3MOPUOHOB, TFETEPO3UrOoTbl MO  3TOMY reHy
XW3HECNOCOOHbI. CKPECTUIM HOPMA/IbHYHO KypuLy C FeTepo3vroTHbIM Mo
3TOMY TeHy neTyxoMm (y NTWL, reTeporameTHblii MOn — XEHCKWNA).
CocTaBbTe CXeMy pelleHus 3afayu, OnpesennTe reHoTUMbl POAUTENel,
MoA, reHOTWN BO3MOXHOIO MOTOMCTBA W BEPOATHOCTb T1Mbeny 3MGpMOHOB.

OtBeT: Cxema peLleHuns 3aa4n BK/IHOYAEeT:

1 reHotunbl poguTenein: XAY (rametbl XA Y), XAXa (rametbl XA Xa);

2. TeHOTUMbl BO3MOXXHOro rnotomcTBa: XAY, XAXA XAXa;

25% — XaY HeX13HecnocobHble.

2.8 MNpuMepHaa TemaTnka npakTUHeCKNX UMM Hay4UHbIX paboT
(NpoekToB)

[aHHbIA B1UA paboThbl y4eOHbIM NIaHOM He NPeayCMOTPEH.

2.9 MNepeyeHb NPaKTUYECKUX YMEHWI

Ne rv/n [NpaKTnyeckmne ymeHusA
1 2

1 YMeTb paboTtaTh € TEKCTOM, pUCyHKamm, Tabnuuamu (3agaHus vactu I, 2)

2. YMeTb BOCMPOM3BOAWTL C MOMOLLBKO HArffggHoOro MaTepuana >XM3HeHHbIe
LIMK/Tbl PACTEHUIA Y XXMBOTHBIX

3 YMeTb peLuatb TUMOBbIE 3a4a4u Mo LUTONOMMK U MOJIEKY/ISPHON B61OoMornm Ha
npYMeHeHne 3HaHWI B 061acTn GUocnHTEe3a 6enka (3agaHns YacTu 2)

4. YMeTb pellatb TUMOBbIE 384a4M Ha N3MEHeHMe COCTaBa HYK/IEMHOBbLIX KUCMOT
(3agaHus yactn 2)

5. YMeTb peLlaTb TUNOBble 334a4M 3HepreTMyeckoro obmeHa B KneTke (3afaHus
yacTu 2)

6. YMeTb pelatb 3ajayv Mo reHeTUKe Ha MpYMeHeHWe 3HaHWi Mo Bonpocam

MOHO-, AN- 1N NONMTMOBPUAHOrO CKPEeLMBaHKs, Mo cnocobam B3anMOAECTBUS
1 CBOVCTBaM reHoB (3afaHuns YacTu 2)

7. YMeTb pewartb 3ajayn  CLEM/IEHHOr0 HacnefoBaHWA W HACNefoBaHWA
MPU3HaKOB, CLIEMN/IEHHbIX C NOMOM (3a4aHuns Yactu 2)

8. YMeTb BOCMPOU3BOAWUTL C MOMOLLBKO HArasgHOro Matepvana  KpyrosopoT
BeLLecTBa v aHepruu (3afaHus yactu 1, 2)

0. YMeTb peLlath 3ajauun Ha KpyroBopoT BeLLeCTBa U 3Hepruu (3afaHns yactu 2)

10. YMeTb peLaTh 3afa4n Ha aHasM3 poA0C/IOBHON (3afaHns YacTu 2)

2.10 MpumepHaa TemaTtrka pedepatoB (3cce)
Mporpammoin He NpeayCMOTPEHO



2.11 Y4ebHO-MeTOANYECKOE N MHOPMaLMOHHOE 0becneyveHme y4ebHoro
npegveTa
2.11.1 MepeyeHb y4ebHOM NnTepaTypbl, HEOOXOANMOW /151 OCBOEHUS YUeb»

HanmeHoBaHUe,

Ne n/n
BU[ n3gaHns

1 2
1 Bruonorus.

O6uwas bronorus.

10 kn. ba3oBblii
YPOBEHb :
YUEOHNK

2 Bruonorus.

O6ulasa buonorus.

11 kn. ba3osbli
YPOBEHb :
y4ebHUK

npeamMeTa
ABTOP (-b), MecTo Kon-B0o 3K3eMnnsApos
n3gaHus,
coctaBuTenb (-n), N3IATENbC B
pefakTop (-bl) TQO o B 6nbnunoteke  nogpas
» TOA eflieHun
3 4 5 6
B. . CuBornasoB, Mockasa : 100
W. B. AragoHoBa, [Opoda,
E. T. 3axaposa 2016.
B. . CuBornasos, Mocksa : 100
M. b. AragoHoBa, Opoda,
E. T. 3axapoBsa 2016.

2.11.2 MepeyeHb AOMONHUTENBLHOM NUTEPaTYpPbl, PEKOMEH/10BAHHOIA
0CBOEHUSA y4ebHOro npeamMeTa

HanmeHoBaHWe,

Ne n/n
BUA U3aaHUsA

1 2

1 Bronorna ans
BbIMYCKHWKOB
LIKOM U
NocTynarLLnxX B
BY3bl : yueo,
nocobue

2 buonorusa B
cXemax,
TepMUHax,
Tabnmuax

ABTOp (-bl),

cocTaBuTens (-n),

pesakTop (-bl)

3
A. T. MycTaduH;

pea. B. H. ApbiruH

A. 0. VoHueBa

MecTo Kon-B0 3K3eMnnApoBs
n3gaHus, B

n3gaTensc B
TQO rog  6ubnuoTteke noApasA
' eHnNn

4 5 6

MockBa:
KHOPYC,
2016. -
584 c.: wn.

PocToB-

Ha-[loHYy : 5
deHuKc,

2015.



2.11.3 MepeyeHb PecypcoB WHGOPMALIMOHHO-TENEKOMMYHUKALIMOHHO
ceTn «/IHTepHeT», HEOOXOANMBIX ANA y4ebHOro npeaMeTa

Ne n/n HaumeHoBaHMe Bug dopma goctyna Pekomeriayemoe
NCNo/sib30BaHne

1 2 3 4 5
O6pa3oBaTENbHbI NHTepHeT- httns:/{rosuchebnik.ru/ ans 3

1 i nopTan no pecypc material/elektronnve- CaMOCTOSTENbHOM
61OMIOMN obrazovate!nve-" paboThl

resursv-po-biolosii/
Pewy EI3:
2 6uonorus. NHTepHeT- https://bio- CaMOCT.(L)I':?eﬂbHOVI
' TpeHNpoBOYHbIE  pecypc ese.sdamgia.ru 0a6OT!
BapuaHTbl.

3. BuHrockyn. NHTepHeT- e Ana
3ajaHna EFS no  pecypc htt/nbs_.lllblns}?scl? 3ol.ru/e CaMOCTOSATE/IbHOM
6uonorum 2022 ge/biolosviasks paboThbl

4. AKnacc. NHTepHeT- Ona
Bronorus: pecypc https://www.vaklass.ru/ CaMOCTOSATE/IbHOM
YPOKU, TeCTbl, p/biolosia paboTbl
3agaHus.

5. HesHalika. TecTbl VHTepHeT- https://neznaika.info/eg ans
EF3 no pecypc e/bioloev/ CaMOCTOSATE/IbHOM
6ronorum 2022 paboThbl

6. Cragnym. NHTepHeT- https://studarium.ru Ona
3agaHunsa no pecypc CaMOCTOATE/IbHOW
Temam. paboThbl
TpeHpoBOYHbIE

BapuaHTbl EI3.

2.11.4 KapTa nepe4yHss MHMOOPMALMNOHHBLIX TEXHOMOMMIA, MUCNOMb3yeMbIX MpPU
OCyLLeCTB/IEHMN  006pas3oBaTeNIbHOro npouecca Mo y4yebHOMY npegmeTy
«CeHeTUKa», BK/OYas  repeyeHb  NPOrpaMMHOro  ObGecrieyeHUss W
NH(OPMALVOHHBIX CMPaBO4YHbIX CUCTEM [AN1A CUCTEMbl AOMO/IHUTENIbHOIO
0bpas3oBaHMsA O4YHOM (POPMbI 06yHEeHUSA

HanmeHoBaH B PekomeHayemo
na
Ne n/n ve dopma gocTtyna e
NCNosib30BaHne
1 2 3 4 5
1 Bugeonekunn  BeefeHne B reHETUKY https://krasgmu.ru/i Ana
yenoBseka ndex.php?page[com camocToATeNbHO

mon]=elib&cat=cat 1 paboTbl Npu
alog&res_id=29730  noaroToBke K
3aHATUAM
3MeHUMBOCTb. https://krasgmu.ru/i ansa


https://bio-
https://www.vaklass.ru/
https://neznaika.info/eg
https://studarium.ru
https://krasgmu.ru/i
https://krasgmu.ru/i

HacnencreeHHble ndex.php?page[com caMOCTOATE/NLHO
3aboneBaHus mon]=elib&cat=cat ¥ paboTbl Npu
alog&res_id=31760  MnoAroToBke K
3aHATUAM
KapuotunuposaHue https://krasgmu.ru/i Ona
ndex.php?page[com caMOCTOSATEIbHO

mon]=elib&cat=cat
alog&res_id=55014

1 paboThbl Npw
NOLrOTOBKE K

3aHATMAM
WHdopmauno  3BC «Colibris»; http ://krasgmu.ru/in
HHO- 3bC iBooks; dex.php?page[com
CMpaBOoYHble 3HE eLibrary; mon]=lib_db_all
CUCTEMbI U OBC «Bookup»; Ans
CaMOCTOSTE/IbHO

6asbl faHHbIX  CMC KoHcynbTaHTMNtOC;
b Oxford University
Press;

b4 SAGE Premier;

b/ ProQuest Dissertations

and Theses.

1 paboTbl Npu
noaroToBke K
3aHATUAM

2.12 O6pasoBaTesibHble TEXHO/10r UK
Mcnonb3yemble 06pa3oBaTe/lbHble TEXHOMOTUMM  MPU  U3YYEHUU [1aHHOr0
yyebHOro npeaveta: B pamkax wu3y4veHusi y4uebHoOro npegmeTta «buonorus»
obyuyeHne cnyluaTenein nNpPoBOAUTCS Ha NEKUMSX, ayaUTOPHbIX (MPaKTUYECKUX)
3aHATMAX U CaMOCTOSITE/IbHON NOArOTOBKN 06YHAROLUMXCS K 3aHATUAM.

3aHATUS  NPOBOAATCA € WCMOMIb30BAHMEM  CriedyHOLLNX
00yuYeHMs1:  OOBACHWUTENbHO-WUNMKOCTPATUBHBIA,  PEnpoLYyKTUBHbINA,
NPO6GNEMHOr0 U3N0XKEHNS!, YaCTUUYHO-MOUCKOBbIA (3BPUCTUYECKUIA).

METO/0B
MeToq,

B pamkax u3yuyeHus npeamMeTa NPOBOASTCS Cneaytollme pasHOBUAHOCTU
NEeKUMWIA: aKafemmueckas, NeKuust € MPUMEHEHWEM TEXHWKW O0OpaTHON CBA3W,
nexums-6eceaa, NeKLMS ¢ pa3bopoM KOHKPETHbIX CUTyaLWiA.

MpoBoaATCcA cnefytoLllme PasHOBUAHOCTU ayaUTOPHbIX (MPaKTUYECKNX)
3aHATUI: Gecefla, ynpaxHeHWe, paboTa B ManbiX rpynnax, paboTa C HarnsgHbIm
nocoomem.

CamocTosiTeNlbHast pa6oTa cyliateneli BKAKOYAET credytolive BUfbI
yuebHOli [esATeNIbHOCTW: pelleHMe TecTOB M 3aad, MOArOTOBKA K 3aHSATUAM,
BbIMO/IHEHME  [IOMALUHUX  33[aHWiA, MOArOTOBKA K TeKyLeMy KOHTPOJIO,
CaMOCTOSITE/NIbHOE M3YUYeHNe YUe6HOro MaTepuana.


https://krasgmu.ru/i

Tunorpadua Kpaclr MY
MoanncaHo B nevatb 05.04.2022. 3aka3 Ne 19676

660022, r.KpacHospck, yn.lN.>KenesHska, 1
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