AHHOTALMA K PABOYEU MPOMPAMME
no yye6Homy npeamety «buonorua» gna 11 knacca

(xumuko-buornoaudecKkul rnpogursis)
Paboyass nporpamma no 6Guonormm ana 10 knacca cocTaBfeHa Ha OCHOBaHWW CredyrLmnx

OOKYMEHTOB:

- Mpukasza MwuHuctepctBa obpasoBaHus P® ot 05.03.2004 r. Ne1089 «O6 yTBepxaeHum
deaepanbHOro KOMMNOHEHTA rocy4apCTBEHHbIX 0bpa3oBaTesnbHbIX CTaHAAPTOB HayanbHOro oodulero,
OCHOBHOrO obLLero n cpegHero (NosiHoro) obuiero o6pasoBaHnsI»;

- ABTOpCcKkMX nporpamm obuweobpasoBaTternbHbiX MNPEegMETOB OCHOBHOMO W cpegHero oobuiero
obpasoBaHus;

- YyebHoro nnaHa MAOY COLLNe5 r. Mwnma Ha 2017 - 2018 y4ebHbIn rog;

- lMonoxenna o pabGoden nporpamme y4yeOHbIX KypcOB, MNpeaMEeToB, LUCUMMNMWH, KypCOB MO
BHEYpPOYHOW OesaTenbHOCTU MyHuumnanbHOro aBTOHOMHOrO 06Leobpa3oBaTenbHOMo y4pexaeHus
«CpegHsa obuweobpasoBaTtenbHas wkonaNe5 r. Nwumay, yTBepXOEHHOrO MNpuUKasoM Mo LUKone
Ne171 on ot 05.07.2017 ropa.

U3yyeHune Guonormm Ha npocunbLHOM ypoBHe cpeaHero (nosiHoro) oéuero o6pasoBaHus
HanpaBrieHO Ha JOCTUXXEeHUe crneayrLmnX Lenen:

- OCBO€HMe 3HaHuM 0OOCHOBaHHLIX BMOMOrNMYEecKNX Teopusaix, naesax u npuHUMnax, SIBASLNXCS
COCTaBHOWM 4acCTbl0 COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTWHbI MMpa; O MeTodax Buonorn4yeckmnx
HayK (LMTOMOrNKN, FEeHEeTUKWU, cenekuun, OMoTexXHOMOormm, 3KOMOoruu); CTPOEHUU, MHoroobpasum u
ocobeHHoCcTsaAX ©Ouocuctem (kneTka, opraHuam, nonynauusi, Bug, OwuoreoueHos, 6Guocdepa);
BblAaroLmxcsa 6GMoNorm4ecknx OTKPbITUAX U COBPEMEHHbIX UCCNefoBaHNAX B BMONOrnyeckomn Hayke;

- OBnageHne yMeHUAMMN XxapakTepn3oBaTb COBPEMEHHbIE HayYHbIE OTKPbITUSA B obnacTtn Guonoruu;
yCTaHaBnMBaTb CBSA3b MeXAy pasButnem 6Guonormm m coumanbHO-3TUYECKMMU, SKOMOrMyYeCKUMM
npobnemamm 4enoBe4vyecTBa; CaMOCTOATENbHO MpPoBOAUTL  Buonornyeckne  mMccnenoBaHus
(HabnogeHne, namepeHne, 3KCNEPUMEHT, MOLENMPOBAHME) N FPAMOTHO OQOPMASATb MOSyYEHHbIE
pesynbTaTtbl; aHanuMauMpoBaTb W MWCMONb30BaTb OWMONMOrMYeckytd WHGOPMAaUUIO; MONb30BaTLCS
ovonorn4yeckomn TepMMHONOMNEN N CUMBOSTUKOW;

- pa3BuUTUE TMO3HABATENIbHbIX MHTEPECOB, WHTEMNEKTyanbHbIX W TBOPYECKMX CMNOCOBHOCTENB
npouecce N3yyeHus npobnem COBpPEMEHHOM ononornyeckon HayKu; npoBeaeHUst
3KCNepuMMEHTarnbHbIX  UCCNeaOBaHWMW, pelleHna  bBuonornyecknx  3agady, MoLenMpoBaHUs
BGronormyecknx o6BHEKTOB U NPOLIECCOB;

- BOCnUTaHue YO6EeXOeHHOCTM B BO3MOXHOCTM MO3HAHUS 3aKOHOMEPHOCTEWN >XWUBOW NPUPOAbI,
HeobxoauMoCTM GepexXHOro OTHOLWIEeHUSI K Hen, cobnaeHUst 3TUYECKMX HOPM Mpu NpoBeaAeHun
Bronorn4yecknx nccnenoBaHuim;

- MUcnonb3oBaHWe MNPUOBPETEHHbIX 3HaHWA WM YMEHUA B MOBCEAHEBHON >KMU3HUANS OLEHKK
NnocrneacTBui CBOEN AeATENBHOCTM MO OTHOLLEHUIO K OKpYXXatoLlen cpene, CO6CTBEHHOMY 340POBbLIO;
BblpabOTKN HaBbIKOB 3KOSIOrMYECKOn KyrnbTypbl; 060CHOBaHMS 1 cobniogeHns mep npodmnakTukm
3aboneBanun n BUY-nHdpekunn.

Mporpamma NpoduUnbHOro ypoBHS paccumtaHa Ha 102 4aca, B TOM 4YUCfEe Ha KOHTPOSibHblE U
npaktudeckne pabotbl. CornacHogencTeywowemyYdyebHomynnady MAOY COW NeS r. Nwuma
paboyasnporpammaans 11-roknaccanpegycmatpmBaetobyyeHmebmnonornmsobbeme
34acoBBHeaernto.
Y4yeOGHO-MeTOANYECKMN KOMMNEKT:
- NoHomapéra, N. H., KopHunoea, O. A. bBuonorusa: 11 knacc, yrnybnéHHoein ypoBeHb [TekcT]:
y4yebHuK ansa yyawmxcs obweobpasoBaTenbHblxX yupexaeHun /| nog peq. NoHomapéra, U. H.. - M.:
BeHTaHa - 'padp, 2014.
- MNMoHomapéra, WN. H., KopHuunoea, O. A. bBbuonormna: 11 knacc, yrnybnéHHbln ypoBeHb [TeKcCT]:
mMeToamyeckoe nocobue ansa yuntens / nog pen. NoHomapésa, W. H.. - M.: BeHTtaHa - Npad, 2014.
- MNMoHomapéra, WN. H., KopHuunoea, O. A. bBbuonormna: 11 knacc, yrnyobnéHHbln ypoBeHb [TeKcCT]:
paboyas TeTpagb/ noa ped. NoHomapésa, W. H.. - M.: BenTaHna - 'pad, 2014.

CopepxaHue y4ebHOro npeamerta, Kypca

KneTtka



Untonorus - Hayka o knetke. M. lnengeH n T. LLUBaHH - OCHOBOMONOXHWKW KNETOYHOW TEOPUMU.
OcCHOBHbIE NOMNOXEHNS COBPEMEHHOMN KNEeToYHOM Teopun. Ponb kneTtoyHom Teopun B GOpMMPOBaHMA
COBpPEMEHHOM ecTeCTBEeHHOHay4YHon kapTuHbl mypa. METOObl N3YHEHUA KITETKUN. Xumudeckun
coctaB knetku. Makpo- u mMukpoanemeHTbl. CTpoeHue n OYHKLMM MOJSIEKYN HEeOopraHMyeckux Wu
opraHuyeckux BewecTB. BsanmocBaan cTpoeHus u yHkumin monekyn. CTpoeHue n yHKUMM YacTten
N opraHoMaoB KneTkn. BsaummocBssn CTpoeHUs WU PYHKUMA 4YacTen U OpraHoOMOoB  KIETKW.
XMMUYECKMA COoCTaB, CTPOEHMEe WU yHKUMM xpomocom. MHoroobpasune knetok. [lpokapuoTbl u
aykapuoTbl. Bupycbl. Mepbl npodunakTukM pacnpoCcTpaHeHust BUPYCHbIX 3aboneBaHuin.O6meH
BELLECTB W MpEeBpPALLEHNA IHEPrMM B KreTke. QHepreTmdeckun obmeH. Ctagmm aHepretuyeckoro
obmeHa. BPOXXEHUE N ObIXAHUE. ®oTocnHTe3. CBeTOBbIE U TEMHOBbLIE peakumMm POTOCUHTE3A.
XemocuHTes.Ponb xemocuHTesupytowmx 6aktepun Ha 3emne. MNnactudecknin obmeH. MeHeTuveckas
nHdopMmauusa B knetke.l'eH. 'eHeTudecknin koa. bnocmHTes G6enka. MaTpuyHbIN XapakTep peakuun
O6uocmHTe3a.Knetka - reHetuyeckas eguHuua xmBoro. ComaTtuyeckme W MNosioBble  KMETKM.
YKN3HEHHbIN UMK KNETKU: nHTepdasa n mutos. dasbl Muto3a. Menos, ero dasbl. Passutre nonosbix
KNeToK y pacTeHUin u XuBOTHbIX.[lpoBegeHne Grnonornyeckmx nccnegoBaHui: HabnoaeHne KneTok
pacTEHUN M XMBOTHbLIX MOL MUKPOCKOMOM; MNPUrOTOBMIEHWE MUKPOMpenapatoB, WX WU3ydeHue W
onucaHwe; OrbiTbl MO ONpedeneHnto KaTanuTUY4EeCKOW akTUBHOCTM (PepMEHTOB; CpaBHUTErNbHas
XapaKTepUCTMKa KIETOK pacTEHU, XUBOTHbIX, rpuboB n 6aktepun, NMPOLECCOB BPOXEHUNA U
ObIXAHUA, dhoTocnHTE3a N XeMOCUHTE3a, MUTO3a U Meno3a, pasBUTUS MOSMOBbIX KINETOK Y paCTeHUN
N XUBOTHbIX.

OpraHuam
OpHokneToYHble M MHOroknetTodHble opraHuambl. TKAHW, OPIAHbl CUCTEMblI OPIFAHOB, NX
B3AMMOCBA3b KAK OCHOBA UEJTOCTHOCTW OPrAHW3MA. T[omeoctas. [eTepoTtpodbl.
CAMNPOTPO®bI, MNMAPA3UTBL. Astotpodbl (XEMOTPO®bLI U ®OTOTPO®bLI).BocnpounsseneHue
opraHM3amoB, €ro 3HayeHue. becnonoe wun nonoeBoe pasMHoXeHue. OnnogoTBOpEHME.
OnnogoTtesopeHne y LUBETKOBbIX pPacTEHMA M MO3BOHOYHbLIX XMBOTHbIX. BHewHee n BHyTpeHHee
onnogoTeBopeHue. WHamBmayanbHOE pasBUTME oOpraHun3ma (OHTOreHes). JOmOpuoHanbHoe U
noctambpuoHanbHoe passutme. [lpuumHbiHapyweHun passutua opraHmsamoB. XU3HEHHDBIE
LUVKNbl W YEPEOOBAHWME TNMOKONEHWW. TocnenctBus BRAWSHWS  anKkoronsi, HUKOTUHA,
HapKOTUYECKMX BELLECTB Ha pasBUTUE 3apoibilla YerioBeka.HacneacTBeHHOCTb U M3BMEHUYMBOCTL -
ceBonctBa opraHnamoB. [eHeTuka. Metoabl reHeTukn. MeToabIM3ydeHUss HacnegcTBEHHOCTU
yenoBeka. [eHeTMyeckasi TEPMUHOMOMMS WU  CUMMBOMMKA. 3aKOHOMEPHOCTUHACNEeOoBaHUA,
YCTaHOBMEHHbIE I. Menpenewm, nx LUMTONOrn4yeckme OCHOBBI. 3akoHOMEepPHOCTH
cuenneHHoroHacnegoBaHusi. 3akoH T. MopraHa. Onpegenenue nona. TUIMbl OMNPEOENEHUNA
MNOJTIA. HacnepoBaHue,cuenneHHoe ¢ norioM. BaanmopgencrtsmereHoB. [€HOTUN Kak LienocTHasi
cuctema. PA3BUTWE 3HAHWWA OFEHOTWME. FEHOM YENIOBEKA. XpomocomHas Teopus
HacneactBeHHoctn. TEOPUA TEHA. 3akoHomepHocTMmMameHumBocTu.  MoamdukaunoHHas
nameH4ymBocTb. Hopma peakumn. HacnegcreeHHasi USMEHYMBOCTb:KOMOUHATMBHAA U MyTaLMOHHas.
Buabl mytauuin, mx npuduHbl. [locrneacTBua BAWSHUMS MyTareHoB Ha opraHuM3am.Mepbl 3aliuThbl
oKpYyKatoLien cpenbl oT 3arps3HeHust MyTareHamu. Mepsbl npodunnakTukn
HacnencTBeHHbIx3aboneBaHnn vYenoseka.Cenekuus, ee 3agaun. Bknag H.W. BaBunosa B passutme
cenekuuun. Y4YeHme O UeHTpax MHOroobpasvsi UNPOUCXOXAEHUS KyNbTYPHbIX pPacTeHun. 3akoH
rOMOJSIONMYECKUX PSALOOB B HACNeOCTBEHHOM U3MEHYMBOCTU. MeToabicenekumm, nux reHeTmyeckue
ocHoBbl. OCOBEHHOCTW CENEKLUMW PACTEHUI, XXKMBOTHbIX,
MWUKPOOPIrAHN3MOB. bBuoTtexHonorus, ee HanpasBneHus. JTUYeCKMe acnekTbl pasBuTug
HEeKOTOpbIXMCCea0oBaHUN B BMOTEXHONOrMK (KINOHMPOBAHWE YenoBeKa, HanpaBfieHHOE U3MEHEeHne
reHoma).

CopepxaHue y4eOHoOro npegmMeTa, Kypca

OcHOBHOEe coaepaHue Ne ypoka
Knetka 1,2,3,45,6,7,8,9,
LUntonorusa - Hayka o knetke. M. LWnenaeH u T. LUBaHH - OCHOBOMOMOXHMKN KNETOYHOMN 10, 11, 12, 13, 14, 47,
Teopun. OCHOBHbIE MOJIOXEHUS COBPEMEHHOWM KIETOYHOM Teopuu. Ponb KneTouHowm 48, 49, 50, 51, 52, 53,
Teopun B POPMUPOBAHUN COBPEMEHHOW E©CTECTBEHHOHAYYHOW KapTWUHbI  Mupa. 54 55 56 57 58. 59
METOObl WM3YYEHUA KIETKWN. Xumunueckun cocTaB  knetkn. Makpo- u DU
MUKpoanemMeHTbl. CTpoeHne M pyHKUMM MONEKyN HEOPraHU4eCKMX W OpraHnyecKmx 60, 61, 62, 63, 64. 65,




BellecTB. B3aaMocBa3n cTpoeHust n oyHKuun monekysn. CTpoeHue u OyHKLMK YacTen u
OpraHovaoB KneTkn. B3anmMocBs3n CTPOEHUA 1 (PyHKUMI YacTen U OpraHoMaoB KMeTKU.
XUMUYECKMIA CcOCTaB, CTpoeHne u dyHKUuMM XxpomMocoMm. MHorooGpasne KreTok.
MpokapnoTbl U aykapuoTbl. Bupyckl. Mepbl npoduniakTuku pacnpocTpaHeHnss BUPYCHbIX
3aboneBaHuin. OOMeH BelLeCcTB M MPEeBpaLLEHUS 3HEPTUU B KNEeTKe. OHepreTnyeckun
obmeH. Ctagnn sHepretudeckoro obmeHa. BPOXXEHUME W ObIXAHUE. doTtocuHTes.
CeToBbIE " TEMHOBbIE peakuuu doToCHHTE3A. XeMocuHTes. Ponb
xemocuHTesnpyowmnx 6aktepun Ha 3emne. [Mnactnyeckun obmeH. [eHeTudeckas
uHpopmaumsa B kneTtke. eH. [eHeTuuyeckunm kop. BuocuHTes 6Genka. MaTpuuyHbin
xapaktep peakuumi 6GuocmHTesa. KneTtka - reHeTudeckas eguHMUA  KMBOTO.
ComaTtnuyeckne u nonosble KNeTkU. XXU3HEHHbIN LUKN KNeTku: MHTepdasa u MuTo3.
®asbl MuTo3a. Melios, ero (asbl. PasBuTre NonoBbIX KNETOK y pacTEHUA U XXUBOTHbBIX.
lMpoBegeHne 6Guonormyeckux uccnegoBaHuii: HabmOeHWe KNeTOK pacTeHun U
XMBOTHbIX MOA4 MMWKPOCKOMOM; MPUrOTOBMEHUE MWKPOMpEenapaToB, WX WU3yYeHWe U
onncaHue; OnbiTbl MO OMNPEAENeHN0  KaTalMTUYECKONW aKTUBHOCTU (EPMEHTOB;
CpaBHMTENbHAs XapakTepuUCTUKa KIEeTOK pacTeHWW, XXMBOTHbIX, rPUOoOB 1 OakTepun,
MPOLIECCOB BPOXEHUA U ObIXAHWNA, doTocMHTE3a M XEMOCUHTE3a, MUTO3a U
Meno3a, pa3BUTUSA MOMOBbLIX KNETOK Y PACTEHUN N XUBOTHbIX.

66, 67, 68, 69, 70, 71,
72,73,74,75,76, 77,
78, 79, 80, 81, 82, 83,
84, 85, 86, 87, 89, 90,
91, 92, 93, 94, 95, 96,
97. 98, 99. 100, 101,
102

OpraHusm

OQHOKNETOYHbIE U MHOrokneTouvHble opraHusmbl. TKAHW, OPrAHbl CUCTEMBbI
OPIrAHOB, UX B3AMMOCBA3b KAK OCHOBA UENOCTHOCTU OPrAHU3MA.
omeoctas. Netepotpodbl. CAMTPOTPO®bLI, MAPA3UTBI. AsToTpodbl (XEMOTPOO®LI
N dOTOTPO®bI). BocnponssegeHne opraHnamoB, ero 3HaveHvne. becnonoe n nonosoe
pa3mHoxeHne. OnnogoTBopeHne. OMNOAOTBOPEHWE Yy LBETKOBbIX pPacTEHUN U
NMO3BOHOYHbIX XXMBOTHbIX. BHelWIHee 1 BHYyTpeHHee onnogoTBopeHne. HanBmnayansHoe
pasButMe opraHvMama (oHToreHes). OMOpMOHanbHOEe U NOCTaMOpPUOHANbLHOE pas3BUTUE.
MpuunHbl  HapyweHun  pas3sutuss  opraHuamoB. XW3HEHHLIE UWKNblI W
UYEPEJOBAHVE TMOKONEHWW. TMMocneactBust BRAWSIHUA — anKkoronsi, HWKOTMHA,
HapKOTMYECKNX BELLECTB Ha pa3BuTMe 3apofbllla YenoBeka. HacneaocTBeHHOCTb U
W3MEHYMBOCTb - CBOWCTBa oOpraHM3aMoB. [eHeTuka. MeToabl reHeTuku. MeTtoabl
N3y4yeHns HacneacTBEHHOCTU yernoBeka. ['eHeTuMdeckass TEPMUHOMNOINS U CUMBOSUKA.
3aKOHOMEPHOCTU HacneaoBaHusl, ycTaHoBIeHHble . MeHgenem, mnx uuTonorudeckme
OCHOBbl. 3aKOHOMEPHOCTM CLENMEeHHOro HacnegoBaHus. 3akoH T. MopraHa.
Onpegenenne nona. TUMbl OMNPEQEJNIEHNA MOJIA. HacnegoBaHwue, cuenneHHoe ¢
nonom. Bsaumopenctenme reHoB. [eHoTMn Kak uenoctHas cuctema. PA3SBUTUE
3HAHMA O TEHOTUME. TEHOM YEJIOBEKA. XpomocomHas  Teopusi
HacneacTBEeHHOCTH. TEOPUA MEHA. 3akoHOMEpPHOCTH M3MEHYMBOCTMW.
MoaundukaunoHHas nsmeH4mBocTb. Hopma peakumun. HacneactBeHHasi UISMEHUYMBOCTb:
KOMOVHaTMBHas 1M MyTauuoHHasa. Buabl MyTauun, nx npudvHel. MNocneacteus BAUSIHUS
MyTareHoB Ha opraHuam. Mepbl 3aWuTbl OKpyXalolwen cpedbl OT 3arpsa3HeHus
mMyTareHamu. Mepbl NpOMUNAKTUKM  HacneacTBEHHbIX  3aboneBaHun  4YernoBeka.
Cenekuus, ee 3agaun. Bknag H.W. BaBnnosa B pasButune cenekuun. YuyeHue o LeHTpax
MHOroobpasusi n NPONCXOXKAEHMS KYNbTYPHbIX PACTEHMN. 3aKOH FOMOOrMYEeCcKUX psiaoB
B HacneACTBEHHOW M3MeH4MBOCTW. MeToabl cenekumnm, NX reHeTU4Yeckme OCHOBLI.
OCOBEHHOCTW CENEKLUNN PACTEHUI, XKWBOTHbIX,

MWKPOOPIAHN3MOB. BwnotexHonorvs, ee HanpaBneHusl. 3JTUYECKME acnekThbl
pasBUTUS HEKOTOPbIX WCCNegoBaHUA B OWOTEXHOMOMMM (KIMOHMPOBaHWE YenoBeka,
HanpaBreHHOe U3MEHEHUNE reHoMa).

15. 16, 17, 18, 19, 20, 21,

22,23, 24, 25, 26, 27, 28,

29. 30, 31, 32, 33, 34, 35,

36, 37, 38, 39, 40, 41, 42,
43, 44, 45, 46

PernoHanbHbIM KOMNOHEHT B CofepXaHMu NnporpaMmmol

HanmeHoBaHue TeMbl pernoHaribHOro KOMNOHeHTa nOpﬂAKOBbIﬁ HOMep BpeMﬂ,

ypoOKa, rge
peanusyeTcs
pervmoHanbHbIN perMoHanbHoOro
KOMMOHEHT

oTBOAMMOE Ha
peanun3auuio

KOMMNOHEeHTa Ha
ypoke (B
MUHYTaXx)

HacnencTtBeHHble 3aboneBaHusa TromeHcKkon obnacTtu 22

45 MUHYT

CrteneHb pas3BuTUA  MEOMLUMHCKOW  TFEHeTUKM Ha 23
Tepputopun TroMeHCcKomn obnacTtu

45 MUHYT

BepoaTHOCTb © BMAbI MyTauun Ha TeppuTopun . 31
Nwnma

45 MUHYT




ABneHve mytareHesa Ha TeppuUTOpPUK Hallero ropoga 32 45 MUHYT
[lOCTMXKEHNS cenekunmm pacTeHM U XKUBOTHLIX Ha 35 45 MUHYT
TEPPUTOPUN POOHOIO Kpas
Mcnonb3oBaHue MEeTO/10B ounoTexHonorum Ha 39 45 MUHYT
TepputTopun TroMeHCKon obnacTtu
BupycHble 3aboneBaHus pacTteHuMi Ha TeppuTopuu 44 45 MUHYT
Mwmnmckoro panoHa
lMonosble 3aboneBaHus Xutenen ropoga Nwmma 69 45 MUHYT
Xumunyeckoe 3arpsasHeHve TromeHcKkon obnactum 99 45 MUHYT
"mobanbHble Npobnembl TromeHckon obnacTu 100 45 MUHYT
PasButne cenekunm Ha TeppuTopumn HaLLero Kpas 35 45 MUHYT
dakTopbl, onpegensalOWMe 340pPOBbE  HAceneHus 25 40 MUHYT
TiomeHckon obnactu
MoangukaumoHHass U3MEHYMBOCTb Ha TeppuTopun 28 45 MUHYT
Mwmnmckoro panoHa
Mcnonb3oBaHne rmbpmngonornyeckoro Metoga  Ha 16 20 MUHYT
TEeppPUTOPUN HaLLero ropoga

Utoro 600 MUHYT

Tpe6oBaHUsA K yPOBHIO NOArOTOBKW BbiNMYCKHUKOB

B pe3synbTate usyyeHuss 6uonorum Ha NpoPurIibHOM YPOBHE YHEHUK JOJKEH:
3Hamb/MOHUMamb:

- OCHOBHble MONOXeHNa  Buonormdecknx Teopun  (KNeToyHas  Teopusd;  XPOMOCOMHas
TeopuaHacneacTBEHHOCTN; CUHTETMYECKas Teopusa 3BOSIIOLUMN, TEOPUA aHTpoMoreHesa); ydeHun (o
nyTax u HanpasneHuaxasosnoumn; H.N. BaBunosa o ueHTpax MHOroobpasvsi U npoucxoxneHus
KynbTypHbIX pacTteHun; B.W. BepHagckoroo 6uocdepe); cywHoctb 3akoHoB (. MeHpens;
cuenneHHoro HacnegosaHus T. MopraHa; roMonornyeckmx psigoB

B HacneacTBEHHOM N3MEHYMBOCTN; 3apoablLeBoro CX0ACTBa; BuoreHeTN4eCcKoro);
3aKOHOMEPHOCTEN(M3MEHYMBOCTM; CLEMMEHHOINO0 HacnegoBaHWA; HacneaoBaHWs, CLEMNIEHHOro C
NnoJsioM; B3aMMOLENCTBUA FrEHOB N UXLMTONOMMYECKUX OCHOB); Npasun (GoMuHupoBaHus . MeHgens;
9KOMornMyeckon nupamugpl); runotes (4YUCTOTbiraMeT, CYLHOCTU U NPOUCXOXOEHUSA  XKU3HW,
NPOUCXOXAEHNA YenoBeKa);

- CTpO€EHMEe BUoNorn4ecknx OO bEKTOB: KNETKMN (XMMUYECKMIA COCTaB U CTPOEHME); FEHOB, XPOMOCOM,
XKEHCKUXN MYXCKUX rameT, KIeTOK MpOKapuoT W 3yKapuoT, BUPYCOB; OOHOKMETOYHbIX W
MHOFOKNETOYHbIX OPraHN3MOB; Buaam 3KOCUCTEM (CTPYKTypa);

- CYWHOCTb OMONormyeckmx npoLeccoB U ABMNEHUW: OOMeH BeLLeCcTB U NpeBpalleHuUss SHeprun B
KneTtke,pOTOCUHTE3, MNNACTUYECKUA WNIHEPreTUYECKMN OOMEH, OpOXeHWe, XEMOCUMHTE3, MUTO3,
MEeno3, pasBuUTUE TraMeT YLBETKOBbIX pPaCTEHMA W MO3BOHOYHLIX XMBOTHbIX, pPa3MHOXEHME,
ONroAO0TBOPEHUE Y LBETKOBbIX PaCTEHUA WUMNO3BOHOYHbLIX XXWBOTHbLIX, MHAUBUAOYaNbHOE pasBuTue
opraHuama (OHTOreHes), B3auUMOAEWCTBME T[EHOB, NOJflydeHuereTepoanca, MONUMNIONAOB,
oTOAaneHHbIX Mbpunaos, AENCTBME WCKYCCTBEHHOrO, ABWXYyLLEro wn crabunuaupytowerootbopa,
reorpagmyeckoe U1 3Konorudeckoe BuaoobpasoBaHWe, BrUAHWE 3neMeHTapHbiX (OaKkTopoB
9BOMOUMN  HareHooHa nonynsumu, opMmnpoBaHMenpuUCnocobneHHocTn K cpege obutaHus,
KpyroBopoT BeLLECTB UMpeBpaLLeHNs 3HEPTMM B IKOCMCTEMaXxX 1 Bruocdepe, aBontoums duocgepsl;

- COBPEMEHHYIO BMONOrMYeCKyr0 TEPMUHOMOIMIO U CUMBOJSIUKY;

yMeTb:

- 00ObSACHATL: ponb OUOMOrMYEeckUx TEOopWin, WAen, MNPUHUMMOB, MNoTe3 B (POPMMPOBAHUM
COBpeMeHHONECTECTBEHHOHAYYHOW KapTWMHbI MUpa, Hay4HOro MUPOBO33PEHUS; €OUHCTBO XMBOW U
HEXMBOW MNPUPOAbI, POACTBOXUBbLIX OpPraHW3MoOB, WUCMOMb3ysi GUOMOrMYeckne Teopuu, 3aKOHbl M
npaBuna; oTpuuaTenbHOe BIUSIHWE arnkoronsl, HWKOTMHA, HapKOTUYECKMX BELLEeCTB Ha pasBuTue
3apofbllla YernoBeka; BrMsSIHAE MyTareHOB Ha OpraHM3M4yenioBeka; B3aMMOCBSI3M OPraHUM3MOB U
OKpy>KaloLen cpenpbl; NPUYMHBI 3BOMIOUMM BMAOB, YenoBeka, Guocdepbl, eauHCTBaYenoBe4EeCKnxX
pac, HacneacTBEeHHbIX U HEHAcNeaCTBEHHbIX M3MEHEHWUI, HacneaCTBEeHHbIX3aboneBaHUi, reHHbIX U
XPOMOCOMHbIX MyTauWuii, YCTOMYMBOCTW, CaMOPErynsuun, CamMopasBUTUSE U CMEHbISKOCUCTEM,
Heo6XoaNMOCTM COXpaHeHUss MHOroobpasusi BUAOB;



- yCTaHaBfMBaTb B3aUMOCBSA3N CTPOEHUA U (PYHKUWM MOSIEKYn B KIeTKe; CTPOEHUS U (PYyHKUUK
OpraHoOMJOBKMNETKN; MMacTU4ECKOro naHepreTu4eckoro obmeHa; CBETOBbIX M TEMHOBLIX peakuui
POTOCUHTE3A; OBUXYLLUNX CUITIBONIOLMN; NyTEN U HANPaBieHNNn 3BONIOLUY;

- peluaTb 3a4a4ym pa3HoOW CIIOXHOCTH No Bruonoruu;

- COCTaBfiATb CXeMbl CKpeliMBaHus, MyTU nepeHoca BewecTB W 3Heprun B 3KocucTemMax (uenu
NUTaHUS, NULLEBbIE CETK);

- onucbiBaTb KNETKM pacTeHMM U XKMBOTHbIX (MOA  MUKpOCKonom), ocoben Buga no
MOPJOSTIOrMYECKOMYKPUTEPUIO, SKOCUCTEMbI U  arpo3KOCUCTEMBLICBOEN MECTHOCTU; FOTOBUTb W
onucbiBaTb MUKponpenaparhbl;

- BbISIBNATb NpUCNocobrieHns y opraHn3mMoB K cpefe obutaHus, apomopdosbl U nguoagantauuun y
pPaCTEHUNN XXNBOTHbIX, OTNNYMUTENbHbIENPU3HAKN XXMBOTO (Y OTAENbHbIX OPraHM3mMoB), abnoTudeckmne
N BUOTUYECKMEKOMMOHEHTbI 3KOCUCTEM, B3aMMOCBHA3M OPraHM3MOB B 3KOCUCTEME, WCTOYHUKK
MyTareHOB B OKpyxarwllen cpefe(KoCBEeHHO), aHTPOMNOreHHble U3MEHEHUs B 3KOCUCTEMax CBOEro
pernoHa;

- uccnepoBatb Buonormyeckne cucTeMbl Ha BUONOrM4YecKNx Moaensx (akBapuym);

- CcpaBHMBaTb Ouonornyeckne oO6bLEKTbl (KNETKM pacTeHUW, XMBOTHbIX, TpuboB u OakTtepun,
9KOCUCTEMbI Narpo3KOCUCTEMBI), MpoLecchl U sBneHns (0bMeH BewecTB Y pacTeHUM U KUBOTHbIX;
NIacTUYECKUN MIHepreTudeckun obmeH; OTOCUHTE3 M XEMOCWUHTE3, MUTO3 U Menos; Gecnonoe
MNOSIOBOE pPa3MHOXEHWE;ONNo4OTBOPEHMNE Y LBETKOBbIX PACTEHUM W MO3BOHOYHbLIX >KUBOTHbIX;
BHELLHEEe W BHYTPEHHee OonnogoTBOpeHMEe;POPMbl €CTECTBEHHOIO OT6Oopa; WCKYCCTBEHHbIA U
€CTECTBEHHbIN 0THOpP; cnocobbl BUAOOOPa30BaHUS; MakpO- UMUKPOIBOSTIOLMIO; MYTU N HanpaBrneHus
3aBonounn) 1 genatb BbIBOAbI HA OCHOBE CPaBHEHWS;

- aHanuMsMpoBaTb M OLUEHUBaTb PasfiMyHble MMNOTE3bl CYLHOCTU XU3HU, MPOUCXOXOEHUS XU3HU U
YyernoBeKka,YyenoBeYyecknx pac, rnobanbHbleaHTPONoreHHble U3MeHeHna B 6uocdepe, aTUyeckue
acneKkTbl COBPEMEHHbIXUCCNEA0BaAHUIM B OMONOrMYeCcKon Hayke;

- OCYLLECTBNATb CaMOCTOATENbHbLIN NOUCK Buonornyeckon MHgopmaunm B pasfnNYHbIX MCTOYHUKAX
(y4ebHbIxTEKCTAX, CnpaBOYHMKAX, HAyYHONONYNSAPHbIX M3OAHUAX, KOMMbIOTEPHLIX Basax, pecypcax
NHTepHeTa) UNpUMEHATb ee B COOCTBEHHbIX UCCIEeA0BaHUAX;UCMNONb30BaTh NPUOBpeTEHHbIE 3HAHNSA
N YMEHUS B NPaKTUYECKON OEeATENbHOCTU U MOBCEAHEBHOWN XU3HUANSA:

- F[PaMOTHOro 0opMIeHnst pesynbTaToB GUONOrMYECKUX NccneaoBaHum;

- obocHoBaHMA U1 cobnogeHus  npasBun NOBEOEHUMS B OKpyXawwen cpege, Mep
NPOoUNaKkTMKMPacnpoCTpaHeHNs BUPYCHbIX (B ToM uncne BUAYnHpekunn) n gpyrux 3abonesaHuin,
CTPECCOB, BpeAHbIX NPUBLIYEK(KYpeHMe, ankorosimam, HapkoMaHus);

- OKasaHWA nepBOW MOMOLLM MPU NPOCTYAHbIX U ApYyrnx 3aboneBaHusX, OTpPaBNEHUN MULLEBLIMA
npogyktamu;

- onpeaeneHna cobCcTBEHHOW MO3MLMU MO OTHOLUEHUIO K 3KONOrmyeckum npobnemam, noBeaeHuto
BNPUPOLHOW cpeae;

- OUEHKM 3TUYECKMX acnekToB HEKOTOpbIX uccnefoBaHun B obrnactm  GuoTtexHonornu
(KNoOHMpoBaHWE,NCKYCCTBEHHOE OMNSTIOAOTBOPEHNE);

- NPUoBpeTeHnsa NPaKTUYECKOro onbiTa AeATENbHOCTW, NMpealecTByowen nNpodeccuoHansHoOu, B
OCHOBEKOTOPOW NEXUT AaHHbIN Y4eOHbIN Npeamer.



