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MOACHUTEJIbHAA 3AMNCKA

Mporpamma no y4yebHomy npeamety “Buonorua™ (panee - 6uonorunsa) Ha
YPOBHE cpefiHEro o6ulero obpasoBaHusi pa3paboTaHa Ha OcHoBe PeaepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 06pa3oBaHuM B Poccuiickon defepaumm»,
®roC COO, KoHuenuun npenogasaHus Yy4vyebHOro npeameTa «buonorus» u
OCHOBHbIX MOMIOXEHWIA (hefepanbHOM paboyel MporpaMmbl BOCMUTaHMS.

YuebHbl npeamMeT «buonorus» yrny6néHHoro yposHs usydenus (10-11
K/laccbl) ABNAETCH OLHUM M3 KOMMOHEHTOB MpPeAMeTHOM 06n1acTu «ECTeCTBEHHO-
Hay4yHble npeaMeTbl». CornacHo nonoxeHmam ®rocC COO npogusbHble
y4yebHble MpeaMeTbl, MU3yyaemble Ha Yriy6/EHHOM YPOBHE, ABMAKOTCA CMOCOO0OM
andepeHumaumn  0by4yeHns Ha YpOBHe CpeAHero o6uero o6pasoBaHUA U
npu3BaHbl 06ecneYnTb MPEeeMCTBEHHOCTb MeX[Y OCHOBHbIM O6LMM, CpefHUM
06LMM, CpeaHMM MPOGeCCUOHaNbHBIM 1 BbICLUMM 06pa3oBaHueM. B TO e Bpems
KaKObIA M3 3TUX Y4YeOHbIX MNpPeAMeTOB [AO/MKeH OblTb OPMEHTMPOBAH Ha
MPUOPUTETHOE peLLeHNe 00pa3oBaTe/ibHbIX, BOCMUTATE/IbHBbIX W Pa3BMBAOLLMNX
3afjay, CBA3aHHbLIX C MpogopreHTaumein obyYatoWMXCs 1 CTUMYIMPOBAHUEM
MHTepeca K KOHKPEeTHOW 0611acTy HayyHOro 3HaHWus, CBS3aHHOro ¢ Guonoruen,
MEeAWLMHOM, 3KONOT e, NCUXONOrneid, CopTOM MM BOEHHbLIM [€/10M.

[Mporpamma no y4dyebHOMY npeameTy “Buonorua™ OaéT npefacTaBleHMe 0
LUenm M 3agayvax M3ydeHus yyebHOro npepmeTa «buonorusa» Ha yrny6néHHOM
YPOBHE, onpefenset oba3arenbHoe (MHBapUaHTHOe) NpeAMeTHOe COAepXKaHue, ero
CTPYKTYpVpOBaHWe Mo pasfjenam W Temam, pacrpefenieHne Mo  Knaccam,
PEKOMEHAYEeT MOoC/ef0BaTe/lbHOCTb U3Y4YeHMst Y4eOHOro marepvana ¢ Yy4ETOM
MeXMNPeAMETHbIX ¥ BHYTPUMNPEAMETHbIX CBSA3el, IOMMKM Y4yebHOro npoLecca,
BO3PACTHbIX OCOGeHHOCTeW Obyuvarowmxcd. B nporpamme no  6uonorum
peasim3oBaH MNPUHUWM MPEEeMCTBEHHOCTM C W3y4YeHMeM OWMOMOTUN HA YPOBHE
OCHOBHOrO  06Liero o6bpasoBaHus, 6narogaps 4Yemy  NpOCMaTpuBaeTcs
HanpaeNeHHOCTb  Ha  Mocnefytoliee  pasBuTME  OUOMOTMYECKUX  3HAHWA,
OPUEHTMPOBAHHbLIX Ha (DOPMUPOBaHKE ECTeCTBEHHO-HAYYHOr0 MMWPOBO33PEHNS,
9KOJIOTMYECKOr0 MbILL/IEHNS, MPeACcTaB/ieHnin 0 340pOBOM 06pase XXWM3HW, Ha
BOCMWTaHME OEpPeXXHOr0 OTHOLUEHMS K OKpY>Karollen npupogHoin cpege. B
nporpammMe Mo 6uonorumM TakXke MNOKasaHbl BO3MOXHOCTU Y4ebHOro npegmeta
«buonorua» B peamsaummn  TpebosaHnini ProC COO K nnaHUMpPyeMbIM
NMYHOCTHbIM, MeTanpeaMEeTHbIM W MPeAMETHbIM pe3y/nbTaTaM 06yyeHus W B
(hOpMMPOBAHMN  OCHOBHbIX  BWAOB  Y4eOHO-MO3HaBaTe/IbHON  AeATeNlbHOCTH
0byyatomMxcs Nno OCBOEHUIO CofepXaHus OMONornyeckoro o06pasoBaHus Ha
YPOBHe CpefHero o6Lero obpasosaHus.

YuebHbIin npeameT «buonorns» Ha ypoBHe cpefHero obuiero obpa3oBaHus
3aBepLuaeT 6uonornyeckoe o06pasoBaHMe B LUKOME U OPUEHTUPOBAH Ha



pacluMpeHne 1 yrnybneHne 3HaHWin 00y4arOLUMXCA 0 XXMBOW NPUPOAe, OCHOBax
MOJIEKY/IAPHOM W KNIETOYHOW 6uoniorumn, ambpuonorui v GUonorum passutus,
FeHeTUKN, CeneKkunm, GMOTEXHONOTM, 3BOMOLMOHHOIO YUYEHUS U 3KOTOMUN.

N3yyeHne yyebHOro npeameTa «buonorus» Ha Yray6neHHOM YpPOBHe
OPUEHTUPOBAHO Ha MOATOTOBKY 0O6yYaloWMXCsA K MOCNefyoWwemMy MosyvyeHuto
buonornyeckoro  obpasoBaHMs B BYy3aX W OpraHusauusx  CpepHero
npoteccnoHabHOro obpasoBaHns. OCHOBY ero cofepyaHusi CoCTaB/IfeT cMcTeMa
OVONIOTUYECKMX  3HAHWIA,  MOMYYEHHbIX NPWM  U3yYeHUU  OByyvaroLWMMmMCA
COOTBETCTBYHOLUMX CUCTEMATUYECKUX pa3fenioB 61onormm Ha ypoBHe OCHOBHOIMO
obuiero obpasoBaHusa, B 10-11 knaccax 3TW 3HAHWA NOMy4YalOT pasBuThe. Tak,
pacluMpeHbl W yraybneHbl 6MOMOrMYecKne 3HaHUA O PaCTEHUAX, >KUBOTHBIX,
rpmbax, 6akTepusx, OpraHu3Me u4esioBeka, OOLUMX 3aKOHOMEPHOCTAX XXWU3HM,
[ONONHUTENIBHO BKNHOYEHbI 6UONOrMyeckmne CBeAeHnst MPUKIALAHOMO U NMOMCKOBOMO
XapakTepa, KOTOpble MOXHO WCMO/b30BaTb KaK OPUEHTUPbI 419 MOCNeyoLwero
Bbl6opa npogeccun. Bo3MOXHA Takke WHTerpaums OUMOMOTMYECKMX 3HAHWUW C
COOTBETCTBYHOLUMMM 3HAHWUAMM, MOMTYYEHHbIMM OOyYaloWMMUCA MPU N3YUYeHUN
(U3NKN, XUMUK, reorpaum u maTemaTuku.

CTpyKTypa nporpammbl Mo Yy4de6bHOMY npeamety “Buonorms” oTpaxaert
CUCTEMHO-YPOBHEBbIA W 3BO/MIOUMOHHBIA  MOAXOAbI K W3YYeHUHO  6uosioruu.
CornacHo M, 13y4aroTcs CBOMCTBA 1 3aKOHOMEPHOCTU, XapaKTepHble ANA XMBbIX
CUCTEM Pa3HOro YPOBHS OpraHunsalmu, 3BOJIKOLMY OPraHNYeckoro mmpa Ha 3emre,
COXpaHeHUsi OMOMOrMYecKoro pasHoobpasusa nnaHetbl. Tak, B 10 Knacce
M3y4aloTCs OCHOBblI MOJMEKYNAPHOM W KNETOYHON 6uonorum, amopuonornm
ononornm pasBUTUS, TEHETUKM W Cenekuun, OGMOTEXHOMOTMM W CUHTETUYECKONA
ononorun, akTyanM3“pyroTcs 3HaHWA obydarolmxca no 60TaHUKe, 300/10TUK,
aHaTomuu, usmonormm denoseka. B 11 knacce wm3yyaroTcs 3BOMOLMOHHOE
yUeHue, OCHOBbI 3KOJIOTK 1 YYeHue 0 buocepe.

YuebHblin  npeameT  «buonorus»  npusBaH  06ecneunTb  OCBOEHWE
06yyatoLLMMmUCA 61MONOTMYECKNX TEOPWIA 1 3aKOHOB, WAER, NPUHLMNOB U Mpasun,
NeXkalmx B OCHOBE COBPEMEHHOWN eCTECTBEHHO-HAYUYHON KapTUHbI MUPa, 3HaHWIA 0
CTPOEHUW, MHOroobpasum 1 OCOBEHHOCTAX K/ETKW, OpraHusma, Mnonynsaumu,
OMOLEHO3a, 3KOCUCTEMbI, 0 BbIJAKLLMXCA HAYYHbIX LOCTMXKEHUAX, COBPEMEHHbIX
MCCnefoBaHUAX B BMONOrMK, NPUKNAAHLIX acrnekTax 6ronorMyecknx 3HaHuin. s
pasBMTUA 1 MOALEPXAHUA WHTepeca O0O0y4aroLMXcsd K Ouonornv Hapsgy co
3HaUNTE/IbHbIM 00BLEMOM TEOPETUYECKOr0 MaTtepviana B COLepXKaHWu Mporpammbl
Mo 6uonornn npeLycMOTPEHO 3HAaKOMCTBO C WCTOPWEN CTAHOB/IEHMS U Pas3BUTUSA
TOM WAM WMHOM 06nacTM 6GMONOrMK, BKMNAAOM OTEYECTBEHHBLIX U 3apYOEeXHbIX
YUYEHbIX B PeLLeHNe BaXKHENLMX GUOMOTMYECKMX 1 IKOTOTUYECKUX MPOGIEM.



Llenb n3yyeHns yuyebHoOro npeameTa «bruonorus» Ha yrny6néHHOM ypoBHE -
OBMafieHne  06y4YaloLWMMUCA  3HAHWSMW O  CTPYKTYPHO-(DYHKLMOHA/IbHOM
opraHu3auuyM  KMBbIX CUCTEM pPasHOro paHra W NpUoGpeTeHWe  YMeHMWA
MCNOMb30BaTb 3TV 3HaHUA B (DOPMMPOBAHMM MHTepeca K OnpefenéHHon 06nacTu
npodeccMoHaibHON  AeATeNIbHOCTW, CBA3aHHOW C OMONMOrMen, Wnnm K Bblbopy
y4ebHOro 3aBefieHns 4na NPOAOIKEHNA B1UONOrMYecKoro obpasoBaHus.

LOoCTmKeHNe LennM  u3ydeHust ydebHOro npeameTa «buonorusi»  Ha
yrny6néHHOM YpOBHe 06ecneynBaeTCs peLleHneM CneayroLmx 3aaay:

OCBOEHVE 0OYYatOLLMMINCA CUCTEMbI BMONOTMYECKMX 3HAHWIA: 06 OCHOBHbIX
OMONOrNYECKNX TEOPUSX, KOHLEMUUSAX, rMnoTesax, 3akoHax, 3aKOHOMEPHOCTSAX M
MpaBmiax, COCTaBNAOLLMX COBPEMEHHYH eCTECTBEHHO-HAYYHYH KapTUHY MUpa; O
CTPOEHMWN, MHOroobpasuM W OCOBEHHOCTAX OMONOrMYECKUX CUCTEM (KNeTKa,
opraHusm, nonynauus, sug, 6ruoreoueHos, 6rocthepa); 0 BblAAOLMXCA OTKPbITUAX
N COBPEMEHHbIX MCCNefoBaHUAX B BLOOrnm;

O3HaKOM/IeHMe OobyvatoWwmMxca ¢ MeTodaMy MO3HaHWUA XMBOW NPUPOLbI:
McCnefoBaTe/lb,CKUMM  MeTo4aMu  OMONOrMYECKMX  HayK  (MOJSIEKYNSPHON 1
KNeTouyHon 6uonoruu, 3m6pMonorMnm 1  6GUONOrMK  pPasBUTUS, TEHETUKN 1
Cenekymn, OUMOTEXHONOTMM W CUHTETMYECKON 6KoMorMM, ManeoHToNoruu,
aKonorun);  MeTofamm  CaMOCTOSITE/IbHOTO  MpPOBeAeHMs  GMONOrMYECKUX
nccnefoeaHuii B nabopatopum U B npupoge (HabnoaeHue, U3MEpPeHWe,
3KCMEPUMEHT, MOAENNPOBaHMe);

OBNafeHne  00yuvaloWMMUCA  YMEHUSIMUA:  CaMOCTOSTE/IbHO  HaXOAWTb,
aHa/IM3MpoBaTb U UCMOMb30BaTb OGMOMOMMYECKY0 WMH(OPMaLMIO; MNO/b30BaThCA
OMONOrMYECKO TEPMUHOMOIMENR U CUMBONMKOIA; YCTaHaB/MBaTb CBA3b MeXAy
pasBUTMEM OMONOTMM U COLMATIbHO-3KOHOMUYECKMMN U 3KOSIOrMYECKMMU
npob6neMaMn 4YenoBeYvecTBa; OLEHMBATb MOCNEACTBUA CBOER AesATeNlbHOCTM Mo
OTHOLLEHNIO K OKPYXKatoLLle NpupoaHOiM cpefe, COBCTBEHHOMY 3[0POBLIO U
300pOBbI0  OKPY)XXaloLMX fII0fAei; 060CHOBbIBaTb W CO6GMOAATL  Mepsbl
NPOPUNNAKTMKN NHDEKLMOHHBLIX 3a60/1eBaHWiA, NpaBuia MOBEAEHUS B NPUPOAE
obecneyeHnss 6e30MaCHOCTVM COOGCTBEHHOM XXMU3HELEeATENIbHOCTU B Ype3BblYaiHbIX
CUTyaumsax  MPUPOAHOr0O M TEXHOFeHHOrO  XapakTepa, XapakTepu3oBaTb
COBPEMEHHbIE Hay4Hble OTKPbITMS B 06/1acTV Gruonoruu;

pasBuTME Y 00YYatOLLMXCA UHTENNEKTYaIbHbIX M TBOPYECKUX CMOCOBHOCTEN
B npouecce 3HaKOMCTBa C BblAAKOLWMMUCA OTKPbITUSMA W COBPEMEHHbLIMU
nccnefoBaHMAMM B GMONOrMKM, pPeLaemMbiMK €0 NpobneMamu, MeTOA0M0rNEN
BMONOrNYecKoro nccnefoBaHus, NpoBefeHns 3KCNEePUMEHTa/IbHbIX
nccnefoBaHNiA, peweHns 6MoNornyYecKnX 3adad, MoAennpoBaHMs GMONOrMYECKNX
006BEKTOB 1 MPOLECCOB;



BOCMMTaHMEe Yy 00YyYaroLNXCSA LIEHHOCTHOIO OTHOLLUEHMS K XKWMBOW Npupoae B
LIeNIOM U K OTAENbHbIM €€ 00beKTaM W SABMEHUAM; (HOPMUPOBAHNE 3KOTOMMYECKON,
reHeTUYeCKOM rpaMOTHOCTM, OOLEen KynbTypbl MOBEAEHMS B  MNPUPOLE;
MHTErpaumm ecTeCTBEHHO-HayYHbIX 3HAHUI;

npuobpeteHne  00y4YalOLLMMMUCH  KOMMETEHTHOCTM B pauMOHasIbHOM
NPUPOLONOb30BaHUN (COGMOAEHE NpaBu/l MOBEAEHMS B MPUPOAE, OXPaHbl
BU/0B, 3KOCUCTEM, Grocdepbl), COXpaHeHUM COOCTBEHHOMO 3[40POBbS U 3[10POBbS
OKpyXarowmx nofein  (cobnogeHns  Mep  NPoPUNakTUKM  3ab60neBaHUN,
obecneyeHme 6e30MacHOCTU XXU3HEAEATENbHOCTU B UpPe3BblUalHbIX CUTYyaLUAX
NPUPOAHONO W TEXHOrEHHOr0  XapakTepa) Ha OCHOBE  WCMO/b30BaHUSA
OMONOrMYECKMX 3HAHWIA N YMEHWIA B MOBCEAHEBHOW XXW3HMU;

co3fjaHMe  YCNOBMI AN OCO3HAHHOro  Bblbopa  O6yuvaroWMMuKCA
NHANBUAYaIbHON 06pa3oBaTe/bHOM TpaeKkTopuu, CNoco6CTBYHOLLEN
nocnesytoLemMy npogecCMoHasIbHOMY CaMOOMNPeAeNeHnto, B COOTBETCTBUM C
NHAMBUAYaIbHBIMW MHTEpPecaMy 1 NOTPeGHOCTAMK pervoHa.

OO6Lee 4Mcno YacoB, OTBEAEHHbIX Ha M3y4YeHne GUMONorMn Ha yrnyoneHHoOM
YPOBHE cpeaHero o6Llero obpasoBaHus, coctaBnseT 204 vaca: B 10 knacce - 102
yaca (3 yaca B Heaento), B 11 knacce - 102 yaca (3 yaca B Hefeno).

OT6op opraHM3aUMOHHbLIX (hOpM, METOAO0B U CPeACTB 00y4veHus 6uonorum
OCYLLIECTBNSAETCA C YYETOM CNeunpUKN ero COAepXKaHusi W HanpaBfIeHHOCTM Ha
Npofo/KeHNe  6KonorMyeckoro o6pasoBaHWA B OpraHM3auusix  CpefHero
NpodecCnoHaIbHOro 1 BbICLLEro 06pa3oBaHKs.

O6sa3aTeNIbHbIM YCNOBUEM NPU 00y4YeHMN BUONOrnK Ha yrny6néHHOM YpPOBHE
SABNSAETCA NPOBeAeHMEe /1abopaTOPHbIX U MPaKTUYECKMX paboT. Takxke y4yacTue
06yy4aloLLMXCA B BbINOMHEHUN MPOEKTHBLIX W Y4ebHO-UCCneaoBaTeNbCKUX paobor,
TeMaTMKa KOTOPbIX  OMNpPeaensieTcs  Y4yumTesleM Ha  OCHOBE  MMEHLLMXCA
MaTepnasibHO-TEXHUYECKMX PECYPCOB U MECTHBIX MPUPOAHBIX YCN0BUIA.



COOEP>XAHWE OBYYEHWA
10 KJTACC

CopepXaHue nporpamMmbl, BbleNeHHOE KypCMBOM, HE BXOAUT B MPOBEPKY
rocyapCcTBeHHON utoroson arrectauum (FNA).

Tema 1. bnonornsa Kak Hayka

CoBpemeHHas 61oorMsA - KOMM/EKCHasA Hayka. KpaTkas muctopus pasBuTus
ovonornn.  buonormyeckme  Haykm M M3yyaemble UMW MPOB/EMBI.
PyHAAMEHTa/IbHbIE, MpPUKNaAHbIe 1 MOUCKOBble HayyHble WCCNef0BaHNA B
éuonorum.

3HayeHne 6uonormn B (HOPMUPOBAHMN COBPEMEHHOM eCTeCTBEHHO-HAY4YHOM
KapTvHbl mupa. lMpodeccun, cBsizaHHble ¢ Guonorvein. 3HauveHve 6uonorMn B
MPaKTUYECKON [eATeNIbHOCTM  YefioBeKa: MeAuuMHE, CefibCKOM  XO3ANCTBE,
MPOMBbILLNEHHOCTI, OXpaHe NPUPOAbI.

JemoHcTpaunm

MopTpeTbl: ApucToTenb, TeodgpacT, K. JlnHHen, XK. b. Jlamapk, Y. OapsuH,
Y. lapseii, I'. MeHgens, B. W. BepHaackuia, W. M. Masnos, N. N. MeyHukos, H.
. BaBunos, H. B. Tumotees-Pecosckui, k. YoTtcoH, ®. Kpuk, [. K. benses.

Tabnmupl 1 cxembl: «CBA3b OGMOMOTMK C APYrMKM HaykKamuy», «Cuctema
OMOTIOTNYECKMX HAYK.

Tema 2. )KnBble CUCTEMbI U NX U3yYeHUe

JKuBble CUCTeMbl KaK npeaMeT u3ydeHuUs 6uonorun. CBOMCTBA KMBbIX
CUCTEM: eAWHCTBO XWMWYECKOro COCTaBa, AOWCKPETHOCTb W LENOCTHOCTb,
CNOXHOCTb U YMNOPAAOYEHHOCTb CTPYKTYpPbl, OTKPbLITOCTb, CamMoOpraHmsauus,
CaMOBOCMpPOn3BeAeHMe, pPasapaknmMoCcTb, NSMEHUNBOCTL, POCT U PasBUTHE.

YpPOBHM  OpraHu3aumn >XMBbIX CUCTEM:  MOJEKYNAPHBIA,  KIETOYHbIN,
TKaHeBbI, OpraHn3MeHHbI, nonynaLMoHHO-BMA0BOWA, 9KOCMCTEMHbIi
(broreoueHOTUYECKNIA), OGUOCHEPHBIA. TTpoueccbl, MNPOUCXOAALLME B XKMBbIX
cuctemax. OCHOBHble MPU3HAKM XMBOr0. YKM3Hb Kak (opma CyLlecTBOBaHUA
mMaTepun. Haykn, nsyyvaroLLie XXnBble CUCTEMbI Ha PasHbIX YPOBHAX OpraHm3almu.

N3ydeHne XuBbIX cuctem. MeTofabl 6uonornyeckoin Hayku. HabnogeHue,
N3MEepPEHNe, IKCMEPUMEHT, CUCTeMaTM3aumsa, metaaHann3. MoHATME 0 3aBUCKMMON U
He3aBMCUMOW MnepemMeHHOW. [lnaHMpoBaHWe 3kcnepumeHTa. [locTaHOBKa W
nposepka runote3. Hynesasa runotesa. MoHATME BbIGOPKM W eé [LOCTOBEPHOCTD.
Pasbpoc B 6uonornyeckmx pAaHHbiX. OueHKa [OCTOBEPHOCTU MOJyHYEeHHbIX
pe3ynbTatoB. [IpUUMHBI  UCKAXKEHWUA pe3ynbTaTtoB  3KcnepumeHTta. [loHATME
CTaTUCTNYECKOrO TeCTa.

JemoHcTpaunm



Tabnuubl 1N cxembl: «OCHOBHble MPU3HAKK XXWU3HWU», «buonornyeckme
cucteMbl», «CBOWCTBA >KMBOW MaTepUM», «YPOBHW OpraHu3auumn >KMBOW
npupoAbl», «CTPOEHWE >XMBOTHOW KNEeTKU», «TKaHW XXMBOTHbIX», «CUCTEMbI
OpraHoB 4e/I0BEYECKOro opraHusma», «buoreoueHos», «buochepa», «MeTogpl
N3YYEHUSA XXMBOWN NPUPOLbI».

O6bopypoBaHue:  nabopaTopHoe  obopyfoBaHMe A1 MPOBeAeHUs
HabMHOAEHNIA, N3MEPEHUIA, S3KCNEPUMEHTOB.

NMpakTuyeckad pabota «MCnonb3oBaHMe pas/IMYHbIX  METOLOB  MNpu
N3YUYEeHUMN XKUBbIX CUCTEM.

Tema 3. Buonorna KneTkn

Krnetka - CTPYKTYpPHO-(DYHKUMOHaNIbHAasA eaMHuLA  XXuBoro.  Kctopus
OTKPbITUA KNeTKN. PaboTel P. IM'yka, A. JleBeHryka. KnetouHas teopus (T. LLIBaHH,
M. LUneingeH, P. Bupxos). OCHOBHble MOMOXEHWSI COBPEMEHHOW K/1ETOYHOWA
Teopuu.

MeToAbl  MOMEKYNAPHOW UM KNETOYHOM  OMONOrMK:  MUKPOCKOMMS,
Xpomartorpagms, 3neKTpoopes, METO4 MeuyeHbIX aToMOB, AUpdepeHUManbHOe
LLeHTPUYrupoBaHne, KynbTUBUPOBaHWE K/ETOK. K3yyeHue (oMKCUPOBAHHbBIX
KNeTOK. ONeKTPOoHHad MUKpockonus. KoHgoKasbHas MUKpockonus. BuTanibHoe
(NPU>KN3HEHHOE) M3YYeHWe KNeTOK.

JemoHcTpaunmn

MopTpetbl: P. T'yk, A. JleseHryk, T. LLBaHH, M. LLineiigeH, P. Bupxos, K. M.
Bap.

Tabnuubl 1 cxembl: «CBETOBON MWUKPOCKOM», «ONIEKTPOHHbIA MUKPOCKOM>,
«/IcTopuns passuUTUA METOA0B MUKPOCKOMUM.

O6opyaoBaHMe: CBETOBOW MMKPOCKOM, MMUKPOMNpenapaTbl PacTUTESIbHbIX,
YXMBOTHBIX 1 BGaKTepUaIbHbIX K/IETOK.

MpakTuyeckas pabota «M3yyeHnMe MeTOLOB K/ETOYHOW  6GUosornm
(Xpomatorpagms, anekTpodgopes, AuddepeHUnanbHoe  LEHTPURYTrMpoBaHue,
MLP)».

Tema 4. XMnyeckas opraHusaumsa KneTKu

XVMUYECKUIA CcOCTaB KNETKU. Makpo-, MUKPO- U YNbTPaMUKPOINEMEHTDI.
Boga n e8 ponb Kak pacTBOPWUTENs, peareHTa, yyacTtve B CTPYKTYpPUPOBaHWUU
KNeTKW, Tennoperynaumn. MuHepaibHble BeLlecTBa KNeTKW, UX 6umonormyeckas
po/b. PO/ib KATUOHOB W aHWOHOB B K/IETKE.

OpraHunyeckne BellecTBa KeTKW. Buonornyeckne nonumepbl. benku.
AMVHOKMCNOTHbIA cocTaB 6eikoB. CTPYKTYypbl 6eNKOBOW MOJEKy bl. [epBuyHas
CTPpyKTypa ©6efika, nentuaHas CcBA3b. BTopuyHas, TpeTuyHasd, 4eTBepTUYHasA
CTPYKTYpbl.  [eHaTypauus. CouctBa 6enkoB.  Knaccudgmkaums — 6Genkos.
Buonornyeckne QyHKUMM 6eKoB. MPUOHBI.



Yrnesofbl. MoHOcaxapuabl, Aucaxapubl, onnurocaxapuibl U noamcaxapubl.
O6wmin  nnaH  CTPoeHUs U (PU3MKO-XMMUYECKME  CBOWCTBA  Yr/1eBOAOB.
Buonornyeckne gyHKUMM Yr1eBo40B.

Jiunugbl. TngpogunbHo-rnapodobHble cBoMcTBa. Knaccugmkaumns nmnugos.
Tpurnvuepnabl, gochonmnuasl, BOCKW, CTepouibl. buonornyeckune QYHKUNUM
nnnuaos. O6Lme CBOMCTBA OMOTOTMYECKMX MEMOPAH — TeKy4eCTb, CMOCOOHOCTb K
caMo3aMblKaHWo, MoNyMNpPOHULLaEMOCTb.

HyknenHosble kucnotel. AHK u PHK. CTpoeHWe HYKIEWHOBbLIX KUC/OT.
Hykneotugpl. MpuHUMN KomnniemeHTapHocTu. [Mpasuno Yapragga. CTpyktypa
OHK - aBoiiHaa cnupanb. MecToHaxoXaeHue n uonornyeckne gpyHkumm AHK.
Buabl PHK. ®dyHkuun PHK B KneTke.

CTtpoeHune Monekynbl AT®. Makpospruyeckme ceasm B Monekyne AT®.
Buonoruyeckne yHkumn AT®. BoccTaHOB/EHHbIE MEPEHOCUNKN, UX (YHKLMMN B
Knetke. [Opyrve HykneosngTpudochaTol (HTP). CekseHuposaHve [AHK.
MeToAbl FeHOMUKM, TPaHCKPUNTOMUKA, NPOTEOMUKN.

CTpyKTypHasa 6uonorna: 6uoxmmmyeckme n 6motmsnyeckre nccnefoBaHus
cocTaBa W MPOCTPAHCTBEHHOW CTPYKTypbl OGuOMOnekyn. MogenmposaHue
CTPYKTYpPbl U (PYHKLMIA BUOMONEKYN W UX KOMMIEKCOB. KOMMbIOTEPHbIA A13aiiH 1
OpraHnyecKnin CUHTe3 GUOMONIEKYN U UX HEMPUPOLHbIX aHaoroB.

JemMoHcTpaunm

MopTtpeTbl: J1. MonuHr, K. YoTcoH, ®. Kpuk, M. YWUnkuHc, P. ®paHKIVH,
®. CaHrep, C. MNpy3nHep.

Avarpammbl:  «PacnpefeneHve  XMMUYECKUX 3IEMEHTOB B HEXWBOWA
npupoge», «PacnpeaeneHye XMMUYeCKNX 3/IEMEHTOB B XXUBOW MPUPOLE».

Tabnmupl 1 cxembl: «llepuoguyeckas Tabnmua XUMUYECKUX 3/1EMEHTOBY,
«CTpoeHne Monekynbl BOAbl», «BellecTBa B COCTaBe OpraHuM3MoB», «CTpoeHue
MOJieKYNbl  Befika», «CTPYKTYpbl OENKOBOW MOMEKY/bl», «CTPOEHWE MOJEKYN
yrnesofos», «CTpOeHWe MONeKyn /NunuaoB», «HYKNeNnHOBbIE  KUCMOTbI»,
«CTpoeHne Monekysnbl AT®».

Ob6opyaoBaHMe: XMuYeckas nocyaa n 060pyaoBaHue.

JNabopaTtopHada pabota «O6Hapy)KeHne GenKOB C MOMOLLbH0 KayeCTBEHHbIX
peakuuii».

NabopaTtopHas pabota  «/iccnegoBaHne — HYK/IEMHOBBIX — KUCHOT,
Bbl€NIEHHbIX U3 KNEeTOK Pa3/InyHbIX OpraHnu3mMoB».

Tema 5. CTpoeHuMe 1 PYyHKLUMUN KNeTKU

Tunbl  KNETOK: 3yKapuoTuyeckaa U npokapuoTuyeckada. CTpPyKTYpHO-
(hYHKUMOHaIbHblE 06pa30BaHNSA KNIETKM.



MopTpeTbl: K.C. MepexxkoBckuia, J1. Maprynuc.

Tabnuubl 1 cxembl: «CTpOeHWe 3YKapuOTUYECKOW KNeTKu», «CTpoeHune
XMBOTHON  KNeTKu»,  «CTpoeHWe  pacTUTENbHON  KNneTku»,  «CTpoeHue
MUTOXOHAPUUY», «A4po», «CTPOeHMe NPOKAPUOTUYECKOW KIETKU».

O6opyaoBaHMe: CBETOBOW MWKPOCKOM, MMWKPOMNpenapartbl PacTUTESNbHbIX,
YXMBOTHbIX KNETOK, MUKpONpenapaTtbl 6akTepuasibHbIX KIETOK.

NabopaTopHad paboTa «M3yyeHMe CTPOEHUS  KMETOK  Pas/INYHbIX
OpraHn3mMoB».

MNpakTnyeckasa pabota «/13yyeHne CBOINCTB KNETOYHOW MeMOPaHbI».

NabopaTopHasa paboTa «VccnefosaHue MiasMonmMsa W [ensiasmosivia B
PacTUTENIbHBIX KNEeTKax».

MpakTnyeckass  pabota  «M3yyeHne  ABMXKEHMSI  LMTONMa3Mbl B
PacTUTENbHbIX KNEeTKax».

Tema 6. O6MeH BeLLECTB M NpeBpaLleHne 3HePrum B KeTKe

AccUmMmnnauma u AMCCUMUNALNA - [BE CTOPOHbI MeTabonmsma. Tunbl 06MeHa
BELLECTB: aBTOTPOMHLIA 1 reTepoTPOgHbIA. Y4yacTne KUCIopoga B OOMEHHbIX
nmpoueccax. JHepreTMyeckoe o0becrneyeHne KeTKW: npespauieHne ATP B
06MeHHbIX npoueccax. DPepMeHTaTVMBHBIA  XapakTep peakuuid  KIeTOUYHOro
mMeTabonmama. ®PepMeHTbl, KX CTPOEHWe, CBOWCTBA M MEeXaHU3M [eicTBuS.
KogepMeHTbl. OTMumA (PepMEHTOB OT HeopraHWYecKMX Katanm3aTtopos. benku-
aKTMBATOPbl U OENKN-MHIMOUTOPbLI. 3aBUCMMOCTb CKOPOCTU (PePMEHTATUBHbBIX
peakuuin 0T pas/IMYHbIX (HaKTOPOB.

[MepBUYHbLIA CUHTE3 OPraHNUYeCcKMX BeEWECTB B KNeTke. POTOCUHTES.
AHOKCUTEHHBIA N OKCUreHHbIM (DOTOCUMHTE3 y bGakTepuit. CeeTocobupatoLme
MUITMEHTbI 11 NMATMEHTbI PeakUMOHHOIo LeHTpa. Posib X/10poniacToB B npouecce
(hoTocuHTe3a. CeetoBasd ¥ TemMHoBas (hasbl. doTOoAbIXaHue, C3-, C4- 1 CAM-TumbI
(oTocuHTE3a. pOoAYKTUBHOCTb (DOTOCMHTE3a. BnunsHue pasfmuHbIX (PakTopoB
Ha CKOPOCTb (hoTOCUHTE3a. 3HaYeHMe (POTOCUHTESA.

XemMOCHHTe3. Pa3Hoo6pasme OpPraH13mMoB-XeMOCUHTETUKOB:
HUTpUMLMpYOLWKMe GakTepun, XenezobakTepun, cepobakTepun, BOAOPOLHbIE
bakTepun. 3Ha4yeHne XeMOCUHTE3a.

AHaspo6Hble opraHu3Mbl. Buabl 6poxkeHWs. TMPoAyKTbl OPOXEHUS U KX
MCMOMb30BaHME YeNoBEKOM. AHa3pPO6Hble MUKPOOPraHuM3Mbl Kak OOBLEKTHI
BMOTEXHONOrNK 1 BO3BYAUTENN BONE3HEN.

A3p0o6HbIe OpraHu3mbl. STansl 3HepreTNUYecKoro obmeHa.
[MoAroToBUTENbHbIN 3Tam. [ IMKONN3 - 6ECKMCNOPOAHOE pacLuensieHne rKo3bl.

Bronornyeckoe OKuUCNeHWe, UMK KNETOYHOE [biXaHue. Ponb MUTOXOHAPWIA B
npoueccax 6MoIOrMYecKoro okucneHns. Linknuyeckne peakumm. OKUCIUTENIbHOE
(hocthopunupoBaHmne. IHEPrUs MemMOpaHHOro rpagumeHTa MNPoTOHOB. CHMHTE3



CTpoeHMne NPoKapuoTUYeCKoin KneTkn. KnetouHas cTeHKa 6akTepuii 1 apxe.
OCOGEHHOCTN CTPOEHUS TEeTePOTPOPHOM W aBTOTPOPHOMN MNPOKAPMOTUYECKNX
KNeToK. MecTo 1 posib NPoKapuoT B BMoLeHO3ax.

CTpoeHue " (hYHKUMOHMPOBaHMe 3YKapnoTNYECKOM KNeTKM.
Mnasmatvyeckas MembpaHa (nnasmanemma). CTpyKTypa nia3MaTUyecKoid
MembpaHbl. TpaHCMOPT BELLECTB Yepe3 NniasMaTMyeckyto MeMbpaHy: MacCUMBHbIN
(andpysma, obneryéHHas auddysmns), akTUBHBIA (NMEPBUYHLIA U BTOPUYHBIIA
aKTVBHbIA  TpaHCnopT). [lonynpoHULaeMocTb MembpaHbl. Pabota HaTpui-
Ka/IMeBOro Hacoca. JHAOLMTO3: MUHOLUMTO3, (haroumTtos. IK3ouuTo3. KneToyHas
cTeHKa. CTpyKTypa 1 PYHKUMW KIETOUYHOW CTEHKW PacTeHWid, rpuoos.

LimTonnasma. Lintosonb. LiMtockeneT. [ABvKeHue uutonnasMbl. OpraHonabl
Knetkn. OfHOMeMOpaHHble OpraHouAbl K/IETKW: 3HAoMMIa3matmyeckas CeTb
(3MNC), annapat onbMKKN, NN30COMbI, UX CTPOEHME W (PYHKUMK. B3ammocBsi3b
O4HOMeMOpaHHbIX OpraHoMaoB KeTKU. CTpoeHWe rpaHyNIiPHOrO PeTUKYNyMa.
MexaHu3am HanpasneHusi 6enkos B ArC. CuHTE3 pacTBOPUMbIX 6enkoB. CUHTe3
KNETOYHbIX ~ MembpaH.  [nagkvi  (arpaHynsipHbIA) — 3HAOMNa3MaTUYeCKU
peTukynymMm. CekpeTopHas (PyHKums annaparta Monbmpku. Mogndkauns 6enkos B
annapaTe lonbm>kun. CopTuposka 6enkos B annapaTe [onbgku. TpaHcrnopT
BELLLECTB B K/eTKe. Bakyonu pacTuTesibHbIX KNeTOK. KfeTouHbIi CoK. Typrop.

[MoNyaBTOHOMHbIE ~ OpraHouMAbl  K/METKA:  MUTOXOHAPUW,  NIacTUAbl.
[Mponcxo>XKaeHne MUTOXOHAPWIA 1 nnacTug. CumounoreHes (K.C. Mepe>KKOBCKU,
N. Maprynuc). CTpoeHve W (QYHKUMM MUTOXOHAPWIA W nnactug. [lepBUYHbIE,
BTOPUYHbIE U C/IOXKHbIE  MAacTUAbl  (DOTOCUHTE3MPYHOLLUMX  3YKapuoT.
XnoponnacTbl, XPOMONIACTbI, SIEMKOMN/IACTbI BbICLLMX PACTEHWIA.

HemembpaHHble opraHonibl Knetkn CTpoeHWe M PYHKUUU HeMeMOpaHHbIX
OopraHovgoB KNIETKMN. Prn6ocombl. [MpOMe>KYy TOUHbIE unameHTbl.
MwukpogunameHTbl.  AKTWHOBble  MUKPO(MNaMeHTbl.  MblleyHble  KNeTKu.
AKTWHOBbIE KOMMOHEHTbI HEMbILEYHbIX KIeTOK. MMKPOTPYO6OoUKM. KeTouHbIN
UeHTp. CTpoeHMe W [BWKEHWE DKIYTUKOB W  pecHUYeK. MUKpOTpy6OoUKM
umTtonnasmbl. LieHTpuonb. Benkn, accouumpoBaHHble C MUKpoUnaMeHTamMu 1
MUKPOTPy60UKamn. MoTOpHbIe BenKu.

Anpo. Obonouka Aapa, XpoMaTuH, Kapuonniasma, SAPbILKA, UX CTPOEHWE W
(yHKUMWU. AfepHblil  GefKoBbIA  MaTpuKC. [MpOCTPaHCTBEHHOE PacrofioXKeHue
XPOMOCOM B WHTepasHOM fape. JyXpoMaTUH U TeTepoxpomMaTwH. benku
XpOMaTuHa — TUCTOHbl. [dMHamMuka SAepHoin 060M04KM B MUTO3e. HAAepHblid
TpaHcnopT.

KneTtouHble BKNOUeHUA. CpaBHUTENbHAA XapaKTepUCTUKA KNEeTOK 3yKapuoT
(pacTUTENBHOW, YXMBOTHOW, FPUBHONR).

JemMoHcTpaunmn



AT®: paboTa nNpPOTOHHOA AT®d-cMHTasbl. [lperMyLlecTBa as3pobHOro nyTu
00MeHa BeLLecTB nepefl aHaspobHbIM. DNEKTUBHOCTb IHEPTrETMYECKOr0o 0OMeHa.

JemMoHcTpauun

MopTpetbl: k. Mpuctan, K. A. Tumupsazes, C. H. BuHorpagckuid, B. A.
SHrenbrapAat, M. Mutyenn, I'. A. 3aBap3uH.

Tabnuubl 1 cxembl: «POTOCUHTE3», «IHEPreTUUYECKNA 0OMeH», «BUOCUHTES
benka», «CTpoeHue (hepmeHTa», «XeMOCUHTE3».

O6opyfoBaHue: CBETOBON MUKPOCKOM, 060pyAOBaHWe NS NPUroTOB/IEHWS
MOCTOAHHbIX 1 BPEMEHHbIX MUKPOMPENapaTos.

NabopaTopHasa  paboTa  «M/3yyeHue  KaTa/IMTUYECKOW  AKTUBHOCTU
(hepmeHTOB (Ha NpuMepe amuiasbl UNN KaTanasbl)».

NabopatopHaa pabota «M3yyeHne (HepMEHTATMBHOIO pacLlern/ieHuns
NepoKcuaa BOAOPOAA B PACTUTENIbHBLIX U XKUBOTHBIX KNETKAX».

NabopaTopHaa pabota «CpaBHeHME MpoLeccoB  (POTOCUHTE3A U
XeMOCUHTe3a».

NabopaTopHasa paboTa «CpaBHeHWe NPOLECCOB OPOXEHUA U AbIXaHUA.

Tema 7. HacneacteeHHas MHoOpMaUUs U peasinsaums eé B KIeTKe

Peakuun maTpuyHOro cuHtesa. MNpUHLMN KOMMIEMEHTAPHOCTU B peakumnsax
MaTPUYHOTO CUHTe3a. Peannsauns HacnefCTBEHHOW MHgopmauun. eHeTU4ecKuia
KOZ, €ero CBOWCTBA. TpaHCKpuNuua - MaTpuyHbli cuHTe3 PHK. [MpuHumnbl
TPaHCKPUNLUMX: KOMIMIEMEHTAPHOCTb, aHTuUnapaiie/lbHoCTb, aCUMMETPUYHOCTD.
CospeBaHune maTpuuHbix PHK B aykapnoTuyeckoin kneTke. Hekogupytowme PHK.

TpaHcnaums n eé atanbl. Y4yacTtue TpaHCnopTHbIX PHK B 6rocrHTe3e 6enka.
Ycnosus 6uocuHTesa 6Genka. KogupoBaHWe aMUHOKMCAOT. Ponb pubocom B
bnocuHTese benka.

CoBpeMeHHble NPeLCcTaBNeHnss 0 CTPOEHUN reHoB. OpraHusauma reHoma y
NPOKapuMoT 1 3yKapuoT. Perynauma akTMBHOCTM TeHOB Yy NpokapuoT. 'unoTtesa
oriepoHa (®. XKako6, XX. MaH0). MonekynspHble MeXaH13Mbl 3KCMPECCUN TEHOB Y
ayKapuoT. Po/ib XpoMaTuHa B perynsauum paboTbl reHoB. Perynaums 06MeHHbIX
npoueccoB B KeTKe. KNeToUHbIN romeocTas.

Bupycbl — HEK/IETOYHbIE (POPMbI XKU3HW 1 06/uraTHble napasuTbl. CTpoeHue
MPOCTBLIX W CNOXHbIX BUPYCOB, PETPOBMPYCOB, 6akTepmodaros. XXN3HEHHbIN LMK
OHK-cogep>kawmx supycos, PHK-cogep>kawmx Bupycos, GakTepunogaros.
ObpaTHaa TpaHCKpuUnuma, pesepTasa, MHTerpasa.

BupycHble 3a60/1eBaHNA YesloBEKa, XMBOTHBIX, pacteHuid. CML, COVID-
19, coumanbHble 1 MeaULMHCKME NPO6/EMbI.

BuonHopmaTmKa: MHTerpauna M aHaims 60/blimMx mMaccuBoB («bigdatax»)
CTPYKTYPHbLIX OMONOTMYECKMX faHHbIX. HaHOTEexXHoNorum B 6uonorvn 1 MeauumHe.
[Mporpammupyemble PyHKLMKM 6enkoB. Cnocobbl JOCTaBKM leKapCTB.



JemoHcTpaunm

MopTpeTtsl: H. K. Konbuos, 4. . NBaHOBCKWIA.

Tabnmubl U cxembl: «BMOCUHTE3 6Genka», «I eHeTUYeCKUin Kogy», «Bupycbi»,
«bakTepurodarmn».

MNpakTuyeckasa pabota «Co3gaHve MOAeNn Bupyca».

Tema 8. XKN3HEHHbIN LMK/ KNEeTKU

KneTouHbld UmMKN, ero nepuofbl u perynaums. VHTepasa #  MuTO3.
Oco6eHHOCTM NpOLECCOB, MNPOTEKalWwmUX B MHTepdase. OAroToBka KNeTkn K
paeneHnto.  lMpecuHTeTUYeCKUA  (MOCTMUTOTUYECKUI),  CUHTETUYECKUIA U
MOCTCUHTETMYECKNIA (NPEMUTOTUYECKWIA) Neproabl MHTepdasbl.

MaTpuuHbii cuHTe3 JHK - pennukauyms. TpuHumnel penavkauumn OHK:
KOMM/IEMEHTAPHOCTb,  MOMIYKOHCEPBATUBHBIA  CUHTE3,  aHTUMNapaIe/lbHOCTb.
MexaHuam penankaumm OHK. Xpomocombl. CTpoeHMe XpomMocom. Tenomepbl U
TenlomMepaza. XPOMOCOMHbIA Habop KMeTKM -  Kapuotun. OunnougHblii v
raniougHblin - Habopbl  XPOMOCOM. [TOMOSIOTMYHbIE  XPOMOCOMbI.  [Mos0Bble
XPOMOCOMbI.

JeneHne knetkm - wmuTo3. CTagum MWUTO3a U MPOUCXOAALME B HUX
npouecchbl. Tunbl MuTo3a. KapuvoKMHE3 U LIMTOKWMHE3. Bronornyeckoe 3HayeHue
MUTO3a.

Perynauus MUTOTMYECKOTO UMKNa KNeTku. [porpammupyemMas KneToyHas
rméesb - anonTos.

KnetouHoe A4p0, XPOMOCOMbI, (PYHKLMOHa/IbHas reHoMnkKa. MexaHu3Mmbl
nponudpepauuny, OMMGEPEHLMPOBKA, CTapeHns 1 rméenn KneTok. «Llnposas
KneTKa» — GMoMHgopMaTmryecKrie Mogeny (PYHKUMOHUPOBaHNS KNeTKMW.

JemMoHcTpaunmn

Tabnmubl 1 cxembl: «XU3HEHHbIA LUK KNETKW», «Mutos», «CTpoeHue
Xpomocom», «Pennnkauna AHK».

O6opyaoBaHMe: CBETOBO MMKPOCKONM, MUKponpenapartbl: «MWTO3 B K/eTKax
KOpeLLKa NyKa.

NabopaTtopHas paboTa  «/3yyeHne  XpOMOCOM Ha  TOTOBbIX
MUKponpenapaTax».

JTabopaTopHasa paboTta «HabnwogeHne MUTO3a B KNeTKax KOHYMKa KOpeLlKa
NyKa (Ha rotoBbIX MUKpONpenaparax)».

Tema 9. CTpoeHMe N PyHKUMM OpraHnU3mMoB

Buonornyeckoe pasHoobpasme OpraHu13moB. OLHOK/NETOUHbIE,
KOJIOHNaJIbHbIE, MHOTOK/IETOYHbIE OpraHn3Mbl.

OCOGEHHOCTM  CTPOEHWUA U >KU3HEAEATe/IbHOCTU  OAHOK/IETOUHbIX
opraHusmoB. bakTtepuwn, apxeu, OAHOKMIETOYHblIE TPUObl, OLHOK/ETOUHbIE
BOZOpOC/U, Apyrue npotecTbl. KonoHWaNbHbIE OPraHU3Mbl.



B3anmocBsi3b 4YacTeld MHOTFOK/IETOYHOIO0 oOpraHusma. TKaHW, OpraHbl U
cucTembl opraHos. OpraHnsm Kak eanHoe Lenoe. 'omeocTas.

TKaHW pacTeHWid. Twunbl pacTUTENbHbIX TKaHeil:  obpa3oBaTe/ibHas,
MOKPOBHasA, MPOBOAALLAsA, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTM CTpPOeHUs,
(hYHKUWMIA 1 pacrofioXKeHMs TKaHei B opraHax pacTeHuil.

TKaHM >XXMBOTHbLIX 1 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTennanbHas,
COeAMHUTENIbHAA, MbllleyHas, HepBHas. OCOOGEHHOCTM CTPOeHWs, (YHKLUMIA K
PACMOIOXKEHNS TKaHEN B OpraHax XXMBOTHbIX W YenoBeka.

OpraHbl. BeretatuMBHble W reHepaTVBHbIE OpraHbl pacTeHuin. OpraHbl W
CUCTEeMbl OpPraHoB YXMBOTHbLIX U YenoBeka. PYHKLUM OpraHoB U CUCTEM OpraHoB.

Onopa Tena opraHu3amoB. Kapkac pacTeHuiA. Ckenetbl OAHOKNETOYHbIX U
MHOFOK/IETOYHbIX >XMBOTHbIX. Hapy>HbIi W BHYTPeHHWIA ckeneT. CTpoeHue K
TUNbI COEANHEHNSA KOCTEN.

[BWXeHne  opraHusMoB.  [IBMXKEHME  OAHOK/ETOYUHbIX  OpPraHW3MOoB:
ameb0onHOe, XXIYTUKOBOE, PecHWYHOoe. [BV)KEHVWE MHOTMOKIETOYHbIX PacTeHWUi:
TPONU3Mbl U HacTUKW. [BUMXKEHME MHOIMOK/METOUHbLIX XWUBOTHLIX W Ye/0BeKa:
MblLLeYHas cuctema. Pedekc. CkeneTHble MbilLbl U MX paboTa.

[MuTaHne opraHu3moB. [lornowleHne  BOAbl, YINEKUCIOro rasa MU
MWHepa/IbHbIX BELLEeCTB pacTeHUAMU. [uTaHWe >KMBOTHLIX. BHYTPMNONOCTHOE K
BHYTPUKNETOUHOE MuLeBapeHue. [MMTaHne MNO3BOHOYHbLIX XXWMBOTHLIX. OTAenbI
NULLEBAPUTENBHOIO TpakTa. [luweBapuTenbHble >Kenesbl. [ueBapuTenbHas
cucTemMa YenoBeka.

[blXaHve opraHn3MoB. [bIxaHue pacTeHuit. JbixaHue X1BOTHbIX. Aunddy3ns
ra3oB yepes MOBEPXHOCTb KNeTKU. KoXHoe AbixaHue. [bixaTe/nbHad NOBepXHOCTb.
YKabepHoe 1 néroyHoe AbixaHve. [blxaHne Mo3BOHOYHbLIX XMBOTHbLIX U YenoBeka.
OBO/OLMOHHOE  YCNOXKHEHWE CTPOEHUA NIETKUX  MO3BOHOYHBLIX KUBOTHBIX.
[bixatensHaa cuctema 4yenoBeka. MexaHW3M BEHTUIALMM NETKUX Yy NTUL, W
MAeKonuTarowmx. Perynaums apixaHus. [bixaTeNbHble 00bEMBI.

TpaHCMopT BeWecTB Yy OpraHM3mMoB. TPaHCMOPTHbIE CUCTEMbl PaCTEHWIA.
TpaHCNOPT BeLecTB Yy >KMBOTHbIX. KpoBeHOCHad cuctema U eé opraHbl.
KpoBeHOoCHass cucTeMa MO3BOHOYHLIX D>KMBOTHbIX UK YenoBeka. Cepaue,
KPOBEHOCHble COCyAbl ¥ KpoBb. Kpyrnm KpoBooOGpalleHUs. 3OBOJOLMOHHbIE
YC/TIOXXHEHUSA CTPOEHWNA KPOBEHOCHOMW CUCTEMbl MO3BOHOYHbIX YXMBOTHbIX. PaboTta
cepaua v eé perynaums.

BblgeneHve y opraHusmMoB. BblfgeneHve Yy pacTeHuil. BblgeneHuve y
XUBOTHbIX. CoKpaTuTenbHble BakKyonu. OpraHbl BblgeneHusa.  PunbTpauus,
CeKpeuus 1 obpaTHOe BCacblBaHVE Kak MexaHW3Mbl paboTbl OPraHoB BblAeNeHNS.
CBsi3b NOMNOCTM TeNna C KPOBEHOCHOMW U BbIAENUTENbHON cucTemMamu. BoblgeneHune y



MO3BOHOYHbIX XXMBOTHbIX U YyenoBeka. lMoyku. CTpoeHMe M (DYHKLMOHMPOBaHME
HedpoHa. Obpa3oBaHMe MOUN Y YeoBeKa.

3awmrta y OopraHu3MoB. 3aliuTa Yy OAHOK/IETOYHbLIX OpraHu3mMoB. Cnopbl
GakTepuini M UMCTbl  MPOCTEALIMX. 3alnta Yy MHOTOK/IETOUHBIX PaCTEHUI.
KyTukyna. CpefcTBa NacCMBHON M XMMUYECKOW 3alinTbl. PUTOHUMABI.

3alwmTa y MHOTOKNETOUYHbIX >XMBOTHLIX. [TOKPOBbI M UX MNPOU3BOAHbIE.
3awmrta opraHusma ot 60ne3Her. VIMMyHHas cuctema 4esnioBeka. KneTouHbIn U
rYMOPa/ibHbIl  UMMYHUTET. BpPOXAEHHBLIA 1 NPUOBPETEHHLIA  CNEeLMUpUYECKIIA
UMMYHUTET. Teopus KIOHa/IbHO-CenekKTMBHoro ummyHuteta (M. dpaux, ®. M.
BepHet, C. ToHerasa). BocnanutenbHble O0TBETbI OPraHn3mMoB. Posib BPOXAEHHOTO
MMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3a060/1EBaHMIA.

PasgpaXumMocTb W perynauma y  opraHusmoB.  Pa3gpaXumocTb Yy
OJHOK/NETOYHbIX OpraHu3mMoB. TakCuCbl. Pa3gpaxumMocTb W perynaumsa y
pacTeHWiA. POCTOBbIE BELLECTBA U UX 3HAYEHMe.

HepBHasa cuctema W peqieKTOpHas perynsuma Yy >XMBOTHbIX. HepBHas
cucTeMa U eé oTaenbl. DBOMOLMOHHOE YCNOXHEHWE CTPOEHUSI HEPBHOM CUCTEMBI
Yy XWUBOTHbIX. OTAeNbl rofIOBHOrO0 MO3ra MO3BOHOYHBLIX XWBOTHbIX. Pediekc u
peneKTopHas ayra. besycnoBHble U YCNOBHbIE pediieKchbl.

['ymopanbHasa perynauma M 3HLOKPUHHAA CUCTEMA YKMBOTHbLIX U Ye/0BeKa.
)Kenesbl 39HAOKPUHHOM CUCTEMbI M WX TOPMOHbI.  [leACTBME TOPMOHOB.
B3anmocBs3b HepPBHOM W 3HAOKPUHHOW cucTeM. [mMnoTtanamo-runogusapHas
cucTema.

JemMoHcTpaumn

MopTpeT: W. T1. NaBnos..

Tabnmupl 1 cxembl: «OAHOKNETOYHbIE BOAOPOCAU», «MHOMOKNETOYHbIE
Bogopocnn», «bakTepum», «lpocTeime», «OpraHbl LBETKOBbIX PaCTEHWUiA»,
«CUCTeMbl  OPraHoB  MO3BOHOYHbLIX >KMBOTHbIX», «BHYTpPeHHee CTpOeHue
HaceKOMbIX», «TKaHW pacTeHuin», «KOpHeBble CUCTEMbI», «CTpoeHue cTebns»,
«CTpOeHMe NUCTOBOM MNACTUHKU», «TKaHW >XUBOTHbIX», «CKeneT u4enioBeka,
«luweBaputenbHaad  cucteMa», «KpoBeHOCHasd  cUCTEMa»,  «[bixaTesibHas
cucTema», «HepBHas cucTema», «Koxa», «MbllWweyHas  cucTEMa,
«BblgenuTenbHaa cucteMa», «IHOOKPUHHAA cuctema», «CTpoeHWe MbILLbI»,
«IMMYHUTET»,  «KWLWEYHOMNONOCTHbIE»,  «CXeMa  MUTaHUA  PaCTEHWUA»,
«KpOBEeHOCHble  CUCTEMbI  MO3BOHOYHBLIX XXMBOTHLIX», «CTpoeHue Truapbi»,
«CTpoeHne nnaHapumn», «BHYTpeHHee CTpOeHWe [0XKAEBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHas  cucTemMa  NArywku»,  «HepBHasd  cuctema
npecMmblkalowmxcsa»,  «HepBHad  cuctemMa  NTuL»,  «HepBHad  cucTema
M/IEKOMUTAIOLWMX», «HepBHas cucTema YenioBekay, «Petnekc».



Ob6opyaoBaHMe: CBETOBOM MUKPOCKOMN, MUKpornpenapatbl OAHOK/IETOUHbIX
OpraHn3moB, MUKpoOMpenapaTbl TKaHel, PakoBMHbI MOJIIFOCKOB, KOJIIEKL N
HaCeKOMbIX, WIIOKOXUX, XXMBble 3K3eMMIAPbl KOMHATHbLIX PacTeHuid, repbapum
pacTeHWA pasHbIX OTAENOB, BaXHble Mpenapatbl  >KUBOTHbIX, CKENETbI
MO3BOHOYHbIX, KOMMEeKUMM BGEeCno3BOHOYHbLIX >KUBOTHbLIX, CKENeT YesioBeKa,
0bopyaoBaHue 414 4eMOHCTPaUMN NOYBEHHOMO W BO3AYLLIHOMO MUTaHWS PacTeHWUA,
pacLLensieHns Kpaxmana n 6enkoB nog AencTemem (hepMeHToB, 060pyaoBaHNe A1
[AEMOHCTPaUMM ONbITOB MO M3MEPEHWUIO YKM3HEHHON EMKOCTM NErKuX, MexaHu3ma
AbIXaTesIbHbIX ABVKEHWIA, MOLENIN TO/I0BHOrO MO3ra Pas/inyHbIX XXUBOTHBIX.

NabopaTtopHasa paboTa «/3yyeHne TKaHein pacTeHNIN».

NabopaTtopHas paboTa «/3yuyeHne TKaHen XXNBOTHbIX».

NabopaTopHasa paboTta «/13yyeHne OpraHoB LBETKOBOI0 PacTeHNS».

Tema 10. Pa3sMHOXeHMe 1 pasBUTUE OpPraHM3MOoB

®opMbl pasMHOXKEHWA OpraHW3MoB: 6ecnosnoe (BK/OYad BeretaTMBHOE) U
nosnosoe. Buabl  6ecnonoro  pasMHOXEHWA:  MOYKOBaHWe,  CropynAums,
(pparmeHTaLms, KIOHMPOBaHWe.

[MonoBoe pasmHOXeHWe. [1onoBble KMETKW, wan rameTbl. Meiios. Craguu
Meio3a. MoBefeHVe XpoMocoMm B Meio3e. KpoccuHrosep. buonornyeckuii cmbicn
Meiio3a W MnonoBoro npouecca. Meino3 M ero MecTO B XKM3HEHHOM LMKIe
OpraHu13mos.

Mpef3apobilleBoe pa3BuTue. FaMeToreHes y XMBOTHbIX. [10/10Bble Xenesbl.
Ob6paszoBaHue 1 pa3BuTKNE MOJOBbIX KIETOK. CnepmatoreHes n ooreHe3. CTpoeHue
MOJIOBbIX K/ETOK.

OnnofoTBOpeHMe 1 3MOPUOHA/IbHOE Pas3BUTME KMBOTHLIX. Cnocobbl
OM/I0A0TBOPEHUA: HaPY>KHOE, BHYTPeHHee. MapTeHoreHes.

NHavBrayanbHOe pasBuTre opraHn3mMoB (OHTOreHes). OMOPMONOrus - Hayka
0 pasBUTMM opraHn3mMoB. MopdoreHes — ofHa M3 rnasHbIX Npobiem ambpuonorum.
KoHuenuus mopdporeHoB 1 mogenn mopdoreHesa. Cragum  3ambpuroreHesa
XWMBOTHbIX  (Ha  npumepe  narywku).  OpobneHue.  Tunbl  ApobneHus.
[leTepMnHMpOBaHHOE W HEAEePMUHMPOBAHHOE ApobneHne. bnacTyna, Tunbl
6nacTyn. OCO6eHHOCTM [PO6/EHNS MIEKONUTalOLWMX. 3apoAblLLeBble JIMCTKU
(racTpynsaums). 3aknafika opraHoB U TKaHel M3 3apoAbILLEBbIX IMCTKOB. B3anMHoe
BNAHME YacTel pa3BMBAKOLLEroca 3apojpllia (3MOpUOHaNbHas WUHAYKUWS).
3aknaflka nnaHa CTPOeHMS XKMBOTHOMO Kak pe3ynbTaT  MepapXrMyecKmx
B3aMMOLENCTBUA TeHOB. BrnnaHMEe Ha 3MOpPUOHA/IbHOE pPasBUTME  Pa3/INYHbIX
(haKTOPOB OKPY>KatoLLIEW cpefpbl.

PocT n pa3BuMTUE >KMBOTHbLIX. [1OCTAMOPUOHaNbHLIA Mepuog. [psmoe u
HenpsiMoe pasBuTMe. PasBuTve € MeTaMopdpo3oM Yy  6ECrO3BOHOYHBLIX I
MO3BOHOYHbIX XXMBOTHbIX. BWONOrnyeckoe 3HayeHMe NPSAMOro ¥ HENpsAMOro



pasBUTUA, UX pacnpocTpaHeHne B npupofe. Tunbl PoCTa >KMBOTHbLIX. PaKTOpbI
Perynaumm pocTa XXMBOTHBIX U Yenoseka. CTagnu nocTaMOPUOHAIbLHOMO Pa3BUTUSA
Y XXMBOTHbIX 1 YenoBeka. Nepuodbl OHTOreHesa yenoseka. CtapeHne n CMepTb Kak
61oI0rMyecKme NpPoLLeccsbl.

PasMHOXeHMe U pa3BUTME pacTeHuid. FameTout u crnopodut. Meiio3 B
YKU3HEHHOM UMKNe pacTeHmin. O6pa3oBaHMe CMOp B MpOLECcCce  Meiosa.
avmeToreHes y pacteHuid. OnMNOAOTBOPEHVWE W pa3BUTUE  PaCTUTESIbHbIX
OpraHun3moB. [BOVHOe OMN/Iof0TBOPEHME Y LIBETKOBbLIX pacTeHuid. Obpa3oBaHme 1
pasBUTNE CEMEHMW.

MexaHn3Mbl Perynsumm OHTOreHesa y pacTeHuin U XKMBOTHBIX.

JemMoHcTpauun

MopTpeThl: C. I'. HaBawwuH, X. LLinemaH.

Tabnmubl 1 cxembl: «BeretatvBHOe pa3MHOXeHMe», «Twunbl 6GeCcrnonoro
PasMHOXeHUsA», «PasMHOXEHME XnaMUaoMOHadbl», «Pa3MHOXEHWEe 3BI/IEHbI»,
«Pa3MHOXeHUe Tuapbl», «Meio3», «XpoMOCOMbI», «I"aMeToreHes», «CTpoeHue
ANLEKNETKN 1 crnepmaTto3omaa», «OCHOBHblE CTagun OHTOreHesa», «[llpsimoe u
HenpsiMoe pasBuTMeE», «Pa3BUTWE MaiCKOro >Kyka», «Pa3BuTve capaHuun»,
«Pa3Butne NArywku», «[BoriHoe OMI0AOTBOPEHME Y LBETKOBbLIX PaCTeHM»,
«CTpoeHve CeMsH OAHOLO/MbHLIX W ABYLONbHbLIX PACTEHUA», «KU3HEHHBIN LMK
MOPCKOM  KanycCTbl»,  «XWU3HEHHbIA  UMKN  MXa», «KU3HEHHbIA LMK/
ManopoTHNKa», «KU3HEHHbIA LMK COCHbI».

O6opypoBaHue: CBETOBOW MMWKPOCKOM, MUKpoOMpenaparbl SALEKIETOK ¢
Cnepmaro3oMaoB, Mogenb <LK pasBuTUA NATYLLIKN».

JNabopaTtopHasa paboTta «/13yyeHne CTPOEHUS MOMOBbIX KNETOK Ha FOTOBbIX
MUKponpenapaTax».

MpakTnyeckaa paboTa «BbifiBNeHME MNPU3HAKOB CXOACTBA 3apOAblLLei
MO3BOHOYHbIX XXNBOTHbIX».

NabopatopHaa pa6ota «CTpoeHVWe OpraHoB PasMHOXEHWS  BbICLUMX
pacTeHun».

Tema 11. [eHeTMKa - HayKa O Hac/eACTBEHHOCTU U WU3MEHYMBOCTU
OopraHn3mMoB

cTopus CTaHOBMEHWA W pasBUTUA TEHETUKM Kak Hayku. Pabotbl T
MeHpensa, . gpe ®pusa, T. MopraHa. Ponb 0TeYeCTBEHHbIX YUEHbIX B PasBUTUN
reHetukn. Pabotbl H. K. Konbuosa, H. /. Basunosa, A. H. benosepckoro, I'. [.
KapneueHko, 0. A. ®unmnyeHko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbIe TeHETUYECKME MOHATUA U CUMBOJIbI. [TOMOOTMYHbIE XPOMOCOMBI,
a/inenbHble reHbl, albTepHATVMBHbIE MPU3HAKW, AOMUHAHTHbLIA U PeLecCUBHbIN
Mpu3HaK, roOMO3UroTa, reTepo3nroTa, YACTas IMHWUA, rMopuapbl, TeHOTUM, heHOTUM.



OCHOBHble ~ MeToAbl  TeHETWKW:  TMOPUAONMOTNYECKUA,  LIMTOMOTMYECKUA,
MOEKY/ISIPHO-reHETUYECKNIA.

JemMoHcTpaunm

[MopTpeTbl: . MeHpens, I'. pe ®pus, T. MopraH, H. K. Konbuos, H. W.
Basunos, A. H. Benosepckuin, I'. [. KapneyeHnko, HO. A. ®ununyeHko, H. B.
TumodheeB-PecoBCKuUiA.

Tabnuubl 1 cxeMbl: «MeTofbl FeHeTUKM», «CXeMbl CKpPeLnBaHms».

JlabopatopHaa pa6ota «[lpo3ogmna Kak  OObLEKT  FeHeTUYeCKMX

“ccnefoBaHuin.
Tema 12. 3aKOHOMEPHOCTU HAaC/NeLCTBEHHOCTU
MoHornépugHoe ckpewmBaHve. [lepBblii  3akOH MeHgens -  3aKoH

efIMHO00Opa3ns rmépungoB NepBoro NOKoseHns. Mpasuio AJOMUHMPOBaHKSA. BTopoit
3aKOH MeHpgena - 3aKOH pacllennieHMs Mpu3HakoB. LIMTONOrMYeckne OCHOBBI
MOHOrMOPUAHOro CKpewmBaHns. M'MnoTesa YNCTOTbI ramer.

AHanusupytoLlee CKpeLivBaHue. MNpoMeXyTo4YHbIN XapakTep HacnefoBaHus.
PacLuenneHne npru3HaKkoB Npu HEMOSIHOM AOMWUHUPOBaHUW.

AnrnépunaHoe ckpelimsaHmne. TpeTuin 3akoH MeH/ens - 3aKoH He3aBUCUMOro
HacnegoBaHuA MPU3HAKOB. LiuTonornyeckne  OCHOBbI  AWUTMOGPUAHOIO
CKpeLUNBaHuS.

CuenneHHoe HacnefoBaHve Npu3HakoB. PaboTel T. MopraHa. CuenneHHoe
HacnefoBaHWe TeHOB, HapyLleHWe CcLUenieHns Mexay reHamu. XpoMOCOMHas
TEopua HacneaCTBEHHOCTMU.

"eHeTVKa nona. XpPOMOCOMHBIA MeXaHW3M OrpeaeneHns nona. AyTocombl
M0/IOBble XPOMOCOMbI. [TOMOrameTHbIA U reTeporameTHbIi non. [eHeTuyeckas
CTPYKTYpa NonoBbIX XpoOMOCOM. HacnegoBaHne Npu3HaKoB, CLEMNIEHHbLIX C NOIOM.

"eHOTMN Kak LenocTHas cuctema. Mi1enoTponms — MHOXXECTBEHHOE AelCTBYe
reHa. MHOXeCTBEHHbIN annenusMm. B3auMopgelicTBre  HeannenbHbIX — EHOB.
KomnneMeHTapHOCTb. AnucTas. NMonnmepus.

CeHETUYECKMIA KOHTPO/Ib Pa3BUTUA PACTEHWUA, XXMBOTHBLIX U YeNoBeka, a
TaKke (PU3NOMOTMYECKMUX MNPOLLECCOB, MOBEAEHMS U KOTHUTMBHBLIX (PYHKLMIA.
["eHeTMYECKMEe MeXaHU3Mbl CUMOMOreHe3a, MexaHU3Mbl B3aMMOAENCTBUSA «XO035UH
- napasnT» U «X03dMH - MUKPOOMOM». [eHeTUYecKme acneKTbl KOHTPONA W
M3MEHEeHUS HacnefCTBEHHOW MHMOPMaLMKN B MOKONEHMSAX KETOK U OPraHn3MoB.

JemMoHcTpaunmn

MopTpeThl: . MeHgens, T. Mopra.

Tabnumubl 1 cxembl: «IepBbliA 1 BTOPOW 3aKOHbI MeHzens», «TpPeTuid 3aKoH
MeHpensa», «AHanu3npyroLlee CcKpelumsaHue», «HenosHoe AOMUHUPOBaHUE»,
«CuUenneHHoe HacnegoBaHve MNPU3HaAKoB Yy Apo30odusbl», «[eHeTMKa nonax,



«Kapnotmun 4enoseka», «Kapuotun  gposodunbl»,  «Kapuotun  ATULBI»,
«MHOXECTBEHHbI annennsm», «B3aumMoaeincTBme reHoB.

O6opypoBaHue: Mofenb AN AEMOHCTpauuM  3aKOHOB — efMHO06pasus
rmopugoB NepBOro MOKONEHWS W paclienieHns MPU3HakoB, MOAeNb A1
[IEMOHCTpaLUM/ 3aKOHa He3aBMCUMOr0 Hac/lefoBaHWA MNPU3HaKOB, MOJeNb AnA
AEMOHCTpaUMM CUeneHHOro Hac/iefoBaHWA MPU3HAKOB, CBETOBOWM MUKPOCKOM,
MUKponpenapar: «[posoqunia.

MpakTuyeckad pabota «M3yyeHue pe3ynbTaToB  MOHOrMOPUAHOIO
CKpeLLMBaHna y 4po30dunsibi».

MpakTuyeckad  pabota  «M/3yyeHue  pe3ynbTatoB  AMTMOPUAHOMO
CKpeLLMBaH1a Y Apo30dusibi».

Tema 13. 3aKOHOMepPHOCTN N3MEHUYMBOCTH

B3anumopgencTBMe reHotuna u cpegbl Npu  POpPMMPOBaHUM  (heHOTMMA.
3MeHUMBOCTbL Npu3HaKoB. KauyeCTBEHHbIE W KOMNYeCTBEHHbIe MpPU3Hakn. Bupgbl
M3MEHYMBOCTWN: HEHACNeACTBEHHAA U HAcNeACTBeHHas.

MoandukaumoHHas  M3MeHYMBOCTbL. Ponb  cpefdbl B popmMMpoBaHMK
MOAV(MKALNOHHON M3MeHUYMBOCTU. Hopma peakumm npusHaka. BapuaymoHHBbIR
pag v BapuaumoHHas kpueas (B. WoraHHceH). CBoilcTBa MOAU(UKALMOHHOM
N3MEHYMBOCTH.

"eHOTUMNMYeCKas M3MEHUYMBOCTb. CBOWCTBA FEHOTUMWUYECKON N3MEHUYMBOCTM.
BuAabl reHOTUMMYECKON N3MEHUYMBOCTU: KOMOMHATMBHAsA, MyTaLMOHHas.

Kom6rHaTuBHas M3MeHUMBOCTb. Melio3 1 MOM0BOM MNPOLECC - OCHOBA
KOMOWHATUBHON M3MEHUYMBOCTU. PONIb KOMOUHATUBHON M3MEHYMBOCTU B CO3AaHMK
reHeTUYecKoro pa3Hoobpasua B npeaenax 04HOro Buaa.

MyTauMoHHad W3MeHUYMBOCTb. Buibl MyTauWil: TeHHble, XPOMOCOMHbIE,
reHomHole.  CrMOHTaHHble W MHAYUMPOBaHHble  MyTauuwn.  HAepHble  ©
uuTonnasMatmyeckne mytauymn. ComaTtuyeckune U NoJsoBble MyTauun. FpUYMHLI
BO3HWUKHOBEHNA  MyTauuid. MyTareHbl U WX B/AWSHME Ha  OPraHu3Mmbl.
3aKOHOMEPHOCTM MyTauUMOHHOIro npouecca. 3aKOH TOMOIOrMYecKuUX pagoB B
HacneACcTBeHHOW m3MeHunBocTn (H.. BaBunos). BHesgepHas W3MEHUMBOCTL U
HacneaCTBEH HOCTb.

JnuUreHeTka W 3NUreHOMUKa, pPONb  3MUreHeTUYECKMX (hakTOopoB B
HacnefoBaHUM U U3SMEHUMBOCTU (PEHOTUNNYECKKX NPU3HAKOBY OPraHU3MOB.

JemoHcTpaunm

[MopTpeTsl: I'. ae ®pus, B. MloraHHceH, H. . Basnnos.

Tabnuubl n  cxembl:  «Bugbl  M3MeHUMBOCTU», «MoanduKaLMoHHas
N3MEHUYMBOCTb», «KomMbrHaTVBHas N3MEHUYMBOCTbY, «Melo3»,
«OnnofoTeopeHmne», «I"eHeTUYeCKme 3a00/1eBaHNA YeI0BEKa», «Buabl MyTaLuiny.



O6opyaoBaHMe: XuBble U repbapHble 3K3eMMNIAPbl KOMHATHbLIX PacTeHui,
pUCYHKM (poTorpadum) >KMBOTHBIX C Pa3IMYHLIMU BULAMU U3MEHYMBOCTM.

NabopaTtopHas paboTa «MccneposaHue 3aKOHOMepHOCTel
MOANMMKALMOHHOA  M3MEHYMBOCTU.  [1OCTpOEHMe BapuauUMOHHOIO psaja W
BapuaLMOHHOW KPUBOWA».

MNpakTnyeckaa pabota «MyTaumm y  apo3otunbl  (Ha  rOTOBbIX
MUKporpenapaTax)».

Tema 14. 'eHeTMKa 4yesioBeka

KapvoTun 4enoseka. MexayHapoaHad nporpamma MCCnefoBaHUs reHoma
yenoBeka. MeToAbl  M3YYeHWS  TEHETMKM  YenoBeKa:  FeHeaslorMyecKui,
6113HEL,0BbIN, LMTOreHeTUYECKNIA, NonyNAUMOHHO-CTaTUCTUYECKUIA,
MOJIEKYNAPHO-TEHETUYECKUIA. CoBpeMeHHoe onpeaeneHue reHoTuna:
NMONHOTEHOMHOE CEKBEHWPOBaHME, FEHOTUNMPOBaHWE, B TOM YMUC/E C MOMOLLbIO
MLP-aHanm3a. HacneacTBeHHble 3a60/1eBaHUA YenioBeKa. [eHHbIE 1 XPOMOCOMHbIE
bonesHn 4yenoeeka. BofesHM ¢ HacneACTBEHHOW MpeApacrnofoXeHHOCTLH.
3HayeHne MeLMUMHCKOW TeHETUKWU B MPefOTBPaleHUn U NIeYeHUN TeHETUYECKMX
3aboneBaHMin 4yenoBeka. MeaMKO-reHeTUYeCKoe KOHCYNbTMpoBaHue. CTBOJOBbIE
KNeTKn. TOHATME «TeHEeTUYECKOro rpysa». OTMYECKMe acneKTbl UCCnefoBaHUIN B
06/1aCTV peflakTMPOBAHNA reHOMa U CTBOJIOBbLIX KJIETOK.

CeHeTUYecKMe (haKTopbl MOBbILEHHOW YYBCTBUTE/IbHOCTM YeNoBeKa K
(hM3NYECKOMY U XMMUYECKOMY 3arps3HEHMIO OKPY>KatoLLein cpefbl. eHeThYecKas
npeapacnonoXXeHHOCTb YenioBeKa K naTosiornam.

JemoHcTpaunmn

Tabnuubl 1 cxembl: «KapuvoTun 4venoBeka», «MeTofbl U3YYeHUS TEeHETUKU
yenoBeka», «I"eHeTMYeCKMe 3a00N1eBaHNS Ye/IOBEKA.

MpakTnyeckan pabota «CocTaBneHne 1 aHaU3 POAOC/TIOBHOM.

Tema 15. Cenekuyusa opraHvM3mMoB

JomecTnkauma u cenekums. 3apoXKaeHWe cenekuum U LOMeCcTUKaLuw.
YueHne H. . BasunoBa 0 LleHTpax MNpPOUCXOXAEHWS W MHOroobpasns
KYNIbTYPHbIX pacTeHuil. Ponib cefekuum B CO3[aHUM COPTOB PAcTEHUIA M MOPOL
XUBOTHbIX. CopT, nopoda, LWTaMM. 3aKOH TOMOMIOTMYECKMX pPAfoB B
HacneiCcTBeHHOM  m3MeHumBocTM H. 1. BaBuioBa, €ro 3HauyeHve [/
CeNeKLUMOHHOM paboThl.

MeToabl CeNeKkUMOHHOW paboTbl. VICKYCCTBEHHbIA 0TOOP: MacCOoBbIn 1
VHAVBNAYANbHBIN. STansl KOMOWHALMOHHOM cenekuum. cnbiTaHne
npovssoauTeneid no notomcTsy. OTOOP MO reHOTUNY C MOMOLLbI OLEHKM
(heHOTMNA NOTOMCTBA 1 OTOOP MO reHOTUMY ¢ NoOMoLbHo aHanmn3a AHK.

NCKYCCTBEHHbI ~ MyTareHe3  Kak  MeTOf4  CefleKUMOHHOW  paboThl.
PagnaunoHHbIA 1 XMMUYECKNIA MyTareHe3 Kak UCTOYHMK MyTaUWii Y KyNbTYPHbIX



(hopm opraHu3moB. lcnosb3oBaHWE TEHOMHOrO pefakTUpoBaHWA W METOAOB
pekomMbuHaHTHbIX AHK 418 nonyyeHms NCXOAHOTO matepuana ans cenekumm.

[MonyyeHwme NnoAnnaouaoB. BHyTprBMaoBas rmépuamsams.
BAN3KOPOACTBEHHOE  CKpewmBaHWe, WX WHOPUAMHT. HepoacTBeHHOe
CKpelivBaHue, WM ayTopuanHr. eTepo3nc M ero npuumHbl. cnonb3oBaHue
rereposuca B cenekuun. OTaanéHHasa ruopugmsaums. NpeofgoneHve Gecniogms
MEXBULOBbLIX rMopuoB. JOCTMXKEHUS CENEKLUN PACTEHUIA U XXMBOTHBIX. «3enéHas
PEBONIOLIMSA».

CoxpaHeHune 1 n3y4yeHne TeHEeTUYECKNX PECYpPCOB KY/NbTYPHbLIX PacTeHWid
X  OWKUX  poauded  A4Ni9 CO3[4aHMA  HOBbIX — COPTOB W rmbpuaos
Ce/IbCKOXO3SINCTBEHHbIX  Ky/MbTyp.  V3yyeHue, COXpaHeHWe U1 ynpasfieHune
reHe TUYECKUMI PecypcamMmn CeNbCKOX03SMCTBEHHbIX U MPOMbICIOBbIX >KUBOTHbIX
B LENAX YNyyLLeHNs CyLeCTBYIOWMX 1 CO34aHNSA HOBbIX NOPOJ, IMHWIA 1 KPOCCOB, B
TOM uucne C NPUMEHEHWEM COBPEMEHHbIX METOLOB Hay4HbIX WCCNeLOBaHWN,
nepeaoBbIX naei 1 Nepcnek TUBHbIX TEXHONOTUA.

JemMoHcTpaumn

MopTpetbl: H. . Basunos, . B. MuuypuH, I'. [O. KapneueHko, I1. T
JNlykbaHeHKo, b. J1. Actaypos, H. bopnoyr, [. K. benses.

Tabnmupl 1 cxembl: «LIeHTPbl MPOUCXOXAEHNA 1 MHOro06pasuns Ky/nbTYPHbIX
pacTeHnin», «3aKOH FOMOJIOTMYECKMX PALOB B HAC/eACTBEHHOW W3MEHUYMBOCTMW,
«MeTogpl cenekunm», «OTaaNEHHaA rmopuansaunsa», «MyTtareHes»,

NabopaTopHasa paboTa «/3yyeHne COPTOB Ky/bTYPHbIX PacTeHWUA U MOPOA
LIOMALLHUX XXUBOTHbIX».

NabopaTtopHasa paboTta «/3yyeHne MeTOL0B CENeKLMN PacTeHWNA».

MNpakTuyeckasa paboTta «l1pnB1BKa pacTEHUI».

AKCKypcnss «OCHOBHble MeTOAbl M AOCTVDKEHUSA CeekuMn pacTeHuin u
XXVBOTHbIX (Ha CENEeKUMOHHYHO CTaHuum1o, NNeMeHHY0 (hepmy,
copToMCMbITaTe/IbHbIA  Y4acTOK, B TeMIMYHOE XO39IMCTBO, B JlabopaToputo
arpoyHmBepcuTeTa UM HAY4YHOTO LEHTPa)».

Tema 16. BuotexHonornsa n CUHTETUYECKass G1ONOrns

OObeKTbl, WCNONb3yeMble B OWOTEXHONMOTUWN, - K/ETOYHbIE W TKaHEeBble
KYNbTypbl, MWUKPOOPraHu3mbl, X XapaKTepucTunKa. TpagnunoHHas
buotexHonorna:  xneboneyeHvie, MNONYYEHUE  KMUC/IOMOSIOYHbIX  MPOAYKTOB,
BUHOAeNMe. MMKpPOOMOoNnornyecknin - cmHTes. OO6BEKTbI  MUKPOOMONIOrMYECKMX
TexHonorui. NMpon3BoAcTBO 6efika, aMUHOKKC/IOT U BUTaMUHOB.

Co3fiaHne TEXHONIOMNIA 1 MHCTPYMEHTOB LiefieHanpaB/ieHHOro NU3MeHEHUs W
KOHCTPYMPOBaHNSA TEHOMOB C LENbH MOy4YeHUs OpraHnU3mMoB N UX KOMMOHEHTOB,
COAEPXKaLLMX He BCTpeyaroLmecs B npmupoge GMOCUHTETUYECKME MYTH.



KneTouHast vHXeHepus. MeTofbl KynbTypbl KNETOK W TKaHen pacTeHWuid W
XMBOTHbIX. KpuobaHkn. Comatuyeckasd rvbpuamsaums 1 COMaTUYeCKui
ambpuoreHes. lIcnonb3oBaHWe ranaongoB B CenekuMn pacTeHuid. [lonyyeHwe
MOHOK/OH&/IbHLIX aHTUTeN. /Icnonb30BaHne MOHOKNOHA/bHBIX U NOMNKIOHA/IbHBIX
aHTUTEeNn B MefuumHe. VICKYCCTBEHHOe OM/IOA0OTBOPEHUE. PeKOHCTPYKLMS
ANLEKIETOK N KNOHUPOBaHME XXMBOTHbIX. MeTof TpaHCcnnaHTauumn saep KeTok.
TexHonornm 03[10p0BNEHNS, KyNbTUBMPOBaHMS W MUKPOKNOH&/ILHOIO
Pa3MHO>KEHUSA CeNlbCKOX03ANCTBEHHbIX KyNbTYp.

XPOMOCOMHasA ¥ TeHHas WHXeHepus. VICKYCCTBEHHbIA CUHTE3 reHa W
KOHCTpyupoBaHMe pekoMouHaHTHbIX AHK. Co3gaHne TpaHCreHHbIX opraH1u3mos.
JOCTKEHNA W MEePCrneKkTUBbl  XPOMOCOMHOM M TEHHOW  WHXXeHepuu.
JKOIOTNYECKME U ITUYECKME NPOBIEMbI TeHHOW VHXEHEPUN.

MeauumHcKue 6uotexHonornn. MoctreHomMHas umposas MeamumHa. TLP-
AMarHocTnkKa. MeTabo/IOMHbIM  aHann3, TeHOLEHTPUYECKMIA aHan3 npoTeoma
yesioBeKa [N OLEHKW COCTOSHMA ero 3[40poBbA. KICcnonb3oBaHWe CTBOJIOBbLIX
Knetok. TapretHas Tepanua paka. 30-O0MOMHXeHepus AN1d  pa3paboTKu
(hyHAAMeHTa/IbHbIX OCHOB MeAMLMHCKUX TEXHOMOTrWUW, CO3[4aHMA KOMMIEKCHbIX
TKaHell COYeTaHWeM TEXHOJSIOTUIA TPEXMEPHOro GMOMPUHTMHIA U CKaddonanHra
ON151 peLleHns 3aay nepcoHaM3nNPoBaHHOM MeANLMHDI.

Co3faHre BEKTOPHbIX BaKUMH C Lefblo 0becnevyeHnss KOMOMHUPOBAHHOM
3aWmTbl 0T BO36yauTener OPBW, ycTaHOB/EHME MOJEKYISAPHbLIX MeXaHU3MOB
(hyHKUMOHMpoBaHNa PHK-cofepalimx BMPYCOB, BbI3bIBAOLLMX OCOO0 OMacHble
3ab60/1eBaHNA YesloBeKa M XXMBOTHbIX.

JemoHcTpaunm

Tabnunubl N cxembl: «lAcnosib30BaHME MUKPOOPraHN3MOB B MPOMbILLIEHHOM
NPOU3BOACTBE», «KNeToUHaa NHXeHepUs», «[ eHHaa NHXXeHepusa».

JlabopaTopHasa paboTa «/13yyeHne 06bEKTOB OBUOTEXHONOMNN».

MpakTuyeckan paboTa «lonyyeHne MOTOYHOKMCIIbIX MPOAYKTOB.

AKCKypcns  «bMOTEXHOMOMNA - BaXHeWWwas MNpPou3BOAMTENbHAA Cuna
COBPEMEHHOCTU (Ha 6BMOTEXHONOMMYECKOE MPOU3BOACTBO).

11 KNTACC

Tema 1. 3apoxxfeHve ¥ pasBuUTUE 3BOJTOLMOHHBLIX MpPeACTaBMeHNA B
oronorum

JBONMOUMOHHaA Teopusa Y. [apeuHa. [MpeanocbUiKM  BO3HWKHOBEHUS
AapBMHU3Ma. XKM3Hb U Hay4Has aeatenbHocTb Y. [lapBuHa.

ABwxyLime cunbl aBontoumm Bugos no Y. JapsuHy (BbICOKas MHTEHCUMBHOCTb
PasMHOXEHWA  OpraHU3MOB, HacNefCTBeHHas  W3MeHYMBOCTb, Oopbba 3a
CYLLIECTBOBaHME, CTECTBEHHbI N UCKYCCTBEHHbI 0TOOP).



OdopmneHne cuHTeTMyecko Teopun 3sonoumn (CT3). HeltpanbHas
Teopus  asonoumn.  CoBpemMeHHass  3BOJMIOLMOHHAA  6uonorus.  3HayeHue
3BO/IFOLMOHHOM TEOpUM B (POPMMPOBAHNN €CTECTBEHHO-HAYYHOW KapTUHbI MUpa.

JemMoHcTpaunm

MopTpeTbl: Apuctotenb, K. JInHHeR, XK. b. Jlamapk, 3. X. CeHT-Unep, XK.
Kiosbe, Y. OapsuH, C. C. YetBepukos, W. V. LmanbrayseH, k. XongeiH, 4. K.
benses.

Tabnmupl 1 cxembl: «Cuctema >xuBo npupofbl (no K. JIMHHE)»,
«JlecTHMUA XuBbIX cyulectB (no Jlamapky)», «MexaHu3M (QOpPMUPOBaHMS
MPUCMOCO6NEHNA Y pacTeHUA U HKMBOTHBLIX (Mo Jlamapky)», «KapTa-cxema
MapLipyTa nyTewectsums Y. [lapsuHa», «Haxogku Y. dapBuHa», «Popmbl 60pbObI
3a cyllectBoBaHue», «llopofbl rony6ei», «MHOroobpasme KynbTypHbIX (OpM
KanycTbl», «1opofbl AOMALLIHMX XMBOTHbIX», «Cxema 06pa3oBaHMst HOBbIX BWJO0B
(no Y. JapeuHy)», «Cxema COOTHOLUEHMS [ABWKYLMX CWUT  3BOOLMUN»,
«OCHOBHbIE MO/IOXKEHNA CUHTETUYECKO TEOPUN 3BOJTHOLLN».,

Tema 2. MUKpo3Boitouma 1 eé pesynbTaThbl

[Monynauma Kak snemeHTapHad egnHuMUa 3sosoumn. CoBpemMeHHble MeToApbl
OLEHKM TeHeTMYECKOro pasHoobpasus W CTPYKTypbl MOMNynsaumini. 3meHeHue
reHopoHga mnonynauMnU Kak 3/1eMeHTapHOe 3BOJIKOLMOHHOE AB/eHMEe. 3aKoH
reHeTM4YecKoro pasHosecus k. Xapau, B. BaiHbepra.

AnemMeHTapHble (akTopbl (ABVKYLIME CW/bI) 3BOMOLUMA.  MyTaUMOHHbIA
npouecc. KombuHaTMBHaA W3MEHYMBOCTb. [lpeid TreHoB -  C/y4aiHble
HeHanpaB/ieHHble  M3MEHEHWs 4acToT annenerd B nonynauuax.  OdgekT
ocHoBaTens. OM®MeKT Oy TbINOYHOro ropnbika. CHUXKEHNE TeHeTUYECKOro
pasHoobpasuna: npuunHbl 1 cneacTseua. MposeneHne adpekTa apeida reHos B
fonbwnMX WM MalblX  nonynauuax.  Mwurpaumun.  Msonaums nonynauuia;
reorpagmyeckas (NPoCcTpaHCTBEHHas), bruonornyeckas (penpogyKTMBHas).

EcTecTBEHHbIN 0TO6Op - HanpaBnAwoWMA  (akTop 3sofouun.  Popmbl
€CTECTBEHHOro  oTbopa:  ABWXYLMA,  CTabUIM3MPYIOLWMIA,  pa3pblBatoLLUiA
(an3pynTuBHbLIN). MonoBoii 0T60p. BO3HMKHOBEHME K 3BOMKOLMS COLMANIbHOMO
MOBEAEHMNA XXUBOTHBbIX.

[MpnCrnoco6/ieHHOCTb  OPraHM3MOB — Kak  pe3yfibTaT  MWUKPO3BOMIOLMN.
Bo3HMKHOBEHME  MpUCNOCOGMEHNA Yy OpraHusmoB.  Apomoptosbl U
navoagantaumn. MprmMepbl NPUCNOCO6MEHNIA Y OpPraHM3MOB: MOPGONOrNYeCKue,
(pm3monornyeckme,  OGMOXMMUYECKMEe,  MoBefeHYeckne.  OTHOCUTENbHOCTb
MPUCMNoOCco6/1EHHOCTN OpraHM3MOB.

Bug, ero kputepum U CTpyKTypa. BupgoobpasoBaHue Kak pesynbTar
MUKPO3BOMIOUMK. M30M1AUmMa — K/KOYEeBOM (hakTop BuAoobpasoBaHus. Tyt u
CrocoobI BMA006pa3oBaHus: afnonarpuyeckoe (reorpaguyeckoe),



cumnaTpuyeckoe  (3KOMOrMYECKOE),  «MrFHOBEHHOe»  (nonaunnomamsaums,
rmépuamnsaums). AnntensHOCTb 3BOOLMOHHbIX MPOLLECCOB.

MexaHn3mMbl (POPMUPOBaHKA BUOIOMMYECKOr0 pasHOo6pasms.

Po/fb  3BOMKOUMOHHON  6GuoorM B pa3paboTke Hay4HbIX METOLOB
COXpaHeHus 6ropasHoobpasnd. MUKPO3BOOLMA U KO3BOMOLMA NapasuToB U KX
X0351eB. MexaHn3Mbl (HOPMMPOBaHMS YCTOMYMBOCTM K aHTMOMOTMKAM M Croco6bI
60pbObLI C HEeWl.

JemMoHcTpaunm

MopTpeTbl: C. C. YeTBepukos, 3. Maiip.

Tabnuubl 1 cxembl: «MyTauMoOHHaA W3MEHUYMBOCTL», «[loNynALMOHHANA
CTPYKTypa Buga», «Cxema npossfeHns 3akoHa Xapan-BanHbepra», «[suxyLine
CUNbI 3BOJTHOLMN», «IKONMOTNYECKasas U30M1AUMA NONYNALMIA CEBAHCKOW (hopenu»,
«["eorpauueckas  M30N1AUMA  JIMCTBEHHULbI  CMOMPCKOM U NNCTBEHHULpI
[aypcKoWi», «onynsauMOoHHbIE BOSIHbI YNC/IEHHOCTU XMLLHWNKOB 1 XXepTB», «Cxema
[IENCTBNS  eCTECTBEHHOro 0T6opa», «Popmbl 06OpPbObI 33 CYLLECTBOBAHUE,
«HAYCTpranbHbIA MenaHu3M», «KnBble MCKOMaeMble», «MOKPOBUTE/IbCTBEHHANA
OKpacka XKMBOTHbIX, «[MpepynpexgaroLLas OKpacka YXMBOTHbIX»,
«®Pusmonornyeckne agantauum», «pucrnocobneHHOCTb OpraHM3mMoB U eé
OTHOCUTENbHOCTb», «Kputepun Buaa», «Buabl-aBoiiHUKN», «CTPyKTypa Buaa B
npupoge», «Crnocobbl BMA006pPa3oBaHus», «leorpaduyeckoe BMA006pPa30BaHME
TPéX BWAOB NaHAbIWEN», «3IOKOMOrnyeckoe BKA000Opa3oBaHWe BULOB CUHULLY,
«Monmnnonapl pacTeHnin», «KanycTHO-pefeyHbIi rmépuay.

Ob6opyaoBaHue: repbapnt pacTeHWn, KOMNEKUMN HACEKOMbIX, Yyyena NTuy 1
3Bepert C npuMepamy pas/IMyHbIX MPUCMIOCOONEHMIA, Yydena NTUL W 3Bepei
pasHbIX BWAOB, Trepbapun pacTeHW 6MM3KUX BUAOB, 06Pa30BaBLUMXCA
pasIMYHbLIMK Crnocobamm.

NabopaTopHaa paboTa «BbIsBNeHVE WM3MEHUMBOCTM Yy 0CO6GEin OAHOro
BUAAY.

NabopaTopHas  pa6bota  «[lpucnocobneHnss  OpraHMamMoB M UX
OTHOCUTe/IbHasA Lies1iecoobpasHOCTb.

JlabopatopHaa pabota «CpaBHeHVWe BWAOB MO  MOPKOIOTMYECKOMY
KPUTEPUIO®.

Tema 3. MaKpo3Boitouma 1 eé pesynbTaThl

MeToAbl  M3yYeHUs  Makpo3BoMoUMK.  [laneoHTONorMyYeckne  MeTofbl
n3yyeHns asosiroumn.  epexogHble  (QOpMbl U (DUNOrEHETUYECKNE  psAAbI
OpraHu13mos.

Buoreorpadmyeckne MeToAbl M3ydeHUs 3Bontoumn. CpaBHeHWe qopbl K
(hayHbl MaTepuKoB W OCTPOBOB. buoreorpatmyeckme obnact 3emnn. Bupbl-
3HAEMUKN U PENNKTBI.



AMOpUonornyeckne v CpaBHUTENbHO-MOPMOIOrMYECKNe METOLbl U3yYeHus
aBonoUMn. [eHeTUYeCKMe MexaHU3Mbl 3BOMKOLMM OHTOreHe3a W MNOSABMEHUA
9BO/MOLMOHHbIX ~ HOBLLECTB.  ['OMO/IOTUYHbIE W AHANOTUYHBLIE  OpraHbl,
PyaMMeHTapHble OpraHbl 7 aTaBU3MBbl. MonekynspHo-reHeTUYeCKNe,
OMOXMMMYECKMe 1 MaTemMaTU4yeckue  MeTofbl  W3yYeHus  3BOJIHOLMM.
[FlomMonornyHble reHbl. COBpPEMEHHble METOAbl MOCTPOEHUS (PUIOreHETUYECKMX
[lepeBbLEB.

XPOMOCOMHbIe MyTauun U 3BOJHOLNA TEHOMOB.

O6Lme 3aKOHOMepHOCTK (Mpasusia) 3BOMKOUMW. TIPUHUMI CMeHbI (PYHKLMA.
HeobpatmumocTb 3Bonounn. AgantuBHas paguvauyms. HepaBHOMEPHOCTb TEMIMOB
3BOOLMN.

JemoHcTpaunm

MopTpeTbl: K. M. bap, A. O. Koanesckuit, ®. Miwonnep, 3. eKKenb.

Tabnuubl 1 cxeMbl: «DPUNIOTEHETUYECKUIA PAg Nlowwagmn», «ApPXeonTepuKe,
«3Bepo3ybble  fAulepbl»,  «CTerouedanbl»,  «PUHMOPUTBI»,  «CeMeHHble
NanopoTHUKW», «buoreorpagmyeckme 30Hbl 3emn», «[peid KOHTUHEHTOB»,
«PenuKTbl», «HavasbHble CcTaguyM 3MOPUOHA/IBHOTO PasBUTUSA  MO3BOHOYHbIX
XXVBOTHbIX», «[OMOMOrMYHbIE W  aHANOTNYHbIe OpraHbl», «PyAUMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHble Habopbl YenoBeka W LMMMNaH3e», «[/1aBHble
Harnpas/ieHNA 3BONOLUNNY», «OB6LLME 3aKOHOMEPHOCTW 3BOJTHOLMMN.

O6opyaoBaHue:  KoNMekuun, repbapumn, Myns M MWCKOMaeMbIX OCTaTKOB
OpraHn3MoB, MyNXKM TOMOJIOTNYHbLIX, aHAIOTUYHBIX, PYAUMEHTAPHBLIX OPraHoB W
aTaBM3MOB, KO/IJIEKLNN HACEKOMbIX.

Tema 4. INponucxoxKaeHne 1 pasBUTUE XXU3HU Ha 3emsie

HayuyHble runoTesbl MPOUCXOXAEHUSA XWU3HW Ha 3emse. AGMOreHes
naHcnepmus. [JoHayyHble MPeACTaBEHNA 0 3aPOXKAEHUU XXU3HU (KpeaunuoHU3Mm).
['MnoTe3a NOCTOAHHOIO CamMO3apPOXKAEHUA XKU3HN 1 eé onpoBePXKeHNe onbiTamn @.
Peaw, /1. CnannaHuaHu, /1. MNactepa. MponcxoXaeHne XX1U3HM 1 acTpobuonorus.

OCHOBHbIe aTansl HeopraHN4ecKom 3BOOLMN. [naHeTapHas
(reonornyeckas) asomouns. XuMmuyeckas 3BOMOLMA.  AOMOTeHHbIA  CUHTE3
OpraHnYeckux BeLlecTB M3 HeopraHuyeckux. OnbiT C. Mwunnepa u . HOpw.
O6pa3oBaHMe MofMMEPOB M3 MOHOMepoB. KoauepBaTHas runotesa A. W.
OnapuvHa, rmnoTesa nepeBuYHOro 6ynboHa K. XongenHa, reHeTMyeckas rurnoresa
. Ménnepa. Pubosumbl (T. Yek) u runotesa «mumpa PHK» Y. Tunbepra.
dopmmpoBaHne membpaH ¥ BO3SHUKHOBEHWE MPOTOK/IETKM.

Nctopua 3emnnm n meTogbl €€ u3ydveHud. VIcKonaemble OpraHU4Yeckue
ocTatkn. [eoxpoHonorma u eé Metofbl. OTHOCUTENbHAA W abCOMOTHaA
reoxXpoHosnorus. ['eoXpoHoNorMyeckas LLUKaaa: 30Hbl, 3pbl, NEPNOLbI, INMOXN.



HavanbHble 3Tanbl OpraHWYeckoil 3BontouMu. [losiBneHVe W 3BOMHOLUMSA
MepBbIX K/IETOK. JBOMOUMA MeTabosm3ma. BO3HMKHOBEHME MEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIE BUOMNIEHKN KaK aHa/lor NepBbiX Ha 3emsie COo6LecTB.
CTtpomatonnTbl. INMpoKapnoTbl U 3yKapuoThl.

[MponcxoxaeHe 3yKapuoT (CMmOunoreHes). SBOMOLMOHHOE MPOUCXOXAEHME
BUpPYcOB. [TponcxoxaeHne MHOTOK/IETOYHbLIX OpraHu3mMoB. BO3HWKHOBeHWe
OCHOBHbIX Tpyrnn MHOIOK/IETOYHbIX OPraH1U3MOoB.

OCHOBHbIe 3Tarnbl 3BOMOLUMN BbICLUMX pacTeHWA. OCHOBHble apoMOpPgo3bI
pacTeHuin. Bbixog pacTeHMin Ha cyuwy. [losiBeHMe CMOPOBbIX PacTeHWU |
3aBoeBaHMEe MMM cywn. CeMeHHble pacTeHus. [1poncxXoXaeHue LIBEeTKOBbIX
pacTeHuiA.

OCHOBHble 3Tanbl 3BOMOLUMM XMBOTHOrO Mupa. OCHOBHble apomMopgo3bl
XXMBOTHbIX. BeHAckas (ayHa. KeMOpPUIACKWIA B3pbIB — MOSB/IEHWE COBPEMEHHBIX
TUNOB. [lepBble XOPLOBble XNBOTHbIE. YK13HbL B BOAE. OBOMOLMA MO3BOHOYUHbIX.
[MponcxoxaeHve amuonin u penTuanii. TPONCXOXAEHME MIEKONUTAOLWNX ¢
ntvy.  MpuHumn  KaoyeBoro apomopdosa. OcBoeHMe 6ecro3BOHOYHbIMK 1
MO3BOHOYHLIMW XXNBOTHLIMM CYLLIN.

Pa3BuTVe XWM3HM Ha 3emsie MO 3pam W Mepuojam: apxeil, MPOTepPO30H,
Maseo3on, Me3030M, KanWHO30/. OO6was  xapakTepucTvka Kaumara U
reosiormyecknx npoweccos. llosBneHWe 1 pacuBeT XapaKTepHbIX OpraHu3MoB.
YrneobpasoBaHue: ero yciioBus 1 BIMSAHME Ha ra3oBblil COCTaB aTMOCKepb!.

MaccoBble BbIMUPaHUA - 3KOMIOTMYECKME KPU3UCLI MPoLIoro. MNpuymHbl ©
CNeACTBMS MAacCoOBbIX BbiMUpaHMil. COBPEMEHHbLIN 3KOMOTUYECKUA KPU3WC, ero
0cobeHHocTK. IMpobnema coxpaHeHns GropasHoobpasnsa Ha 3emre.

CoBpeMeHHas cucTtemMa OpraHM4yeckoro mupa. MpuHUMNBLL KnaccupuKalmm
opraHn3moB. OCHOBHbIe CUCTEMATUYECKNe TPynnbl OPraHN3MoB.

JemoHcTpauymn

MopTpeTbl: ®. Peawn, J1. CnannaHuaHw, J1. Mactep, N. N. Me4yHunkos, A. .
OnapwviH, K. XonpgeiH, . Ménnep, C. Munnep, . FOpw.

Tabnuubl 1 cxembl: «Cxema onbita ®. Pean», «Cxema onbiTa J1. NMactepa no
M3YYEeHNIO CaM03apoXKAeHUs »XM3HM», «Cxema onbita C. Mwunnepa, . KOpu»,
«JTanbl  HEOpPraHWYecKoW  3BOMOUMMY»,  «[€0OXPOHOMOrMyeckass  LUKana»,
«HayvanbHble 3Tanbl OpraHNUYeckor 3BoNLUMK», «CxeMa 06pa3oBaHWst 3yKapuoT
nyTém cumobuoreHesa», «Cuctema >XMBOM Npupogbl», «CTpoeHMe BUpyCa»,
«ApoMOpP(0o3bl  pacTeHUA», «PUHUOMUTLI», «OAHOKNETOYHbIE  BOLOPOC/IN,
«MHOrokneTouHble Bogopocau», «Mxu», «[1anopoTHUKM», «[ 0/10CEMEHHbIE
pacTeHus», «OpraHbl LUBETKOBbIX pPacTEHU», «Cxema pa3BUTUA >XMBOTHOIO
MUpa», «ApPOMOPMO3bl MKMUBOTHbIX», «[lIpocTenume», «KMLIEYHOMNOMOCTHbIEY,
«[lnockue 4epBu», «YneHncToHorue», «Pbl0bI», «3eMHOBOJHbIE,



«[lpecmbiKatowpecs», «ltuubl», «Mnekonutawowme», «Pa3BUTUE XU3HU B
apXenCcKon ape», «Pa3BuTMNE XXN3HM B MPOTEPO30MCKON 3pe», «Pa3BUTUE XXMU3HU B
Naneo030MCKoI ape», «Pa3BUTME XM3HWU B ME3030CKON 3pe», «Pa3BUTUE XKU3HW B
KaliHO30MCKOI 3pe», «COBPEMEHHasi CUCTEMA OpraHNYecKoro Mmpa.

O6opynoBaHMe: repbapun  pacTeHWA pPas3/IMYHbLIX OTAENOB, KOMNEeKUUn
HaCeKOMbIX, BMaXKHble Mpenapatbl XXUBOTHbIX, PAKOBUHbLI MOJITHOCKOB, KOMNEKLUM
UFIOKOXMX, CKeNeTbl MO3BOHOUHbLIX JKMBOTHbIX, 4y4yena MTUL, W 3BEpEN,
KOMMEeKUMM OKaMeHesIoCTel, MOJe3HbIX WCKOMaeMbIX, MY/SHXKU  OpPraHnYecKmx
OCTaTKOB OpraHM3MoB.

BupTyanbHass  nabopaTopHas  pabota «MogennpoBaHue  OMbITOB
Mwnnepa-KOpu no “3y4yeHnto abMoreHHOro CMHTe3a OPraHNYecKnx CoeauHeHU B
MepBUYHON aTMocdepe».

JlTabopaTopHaa paboTa «M3yyeHMe M OMMCaHWe WCKOMaeMbIX OCTaTKOB
APEBHUX OPraH1M3MOB».

MNpaKTnyeckaa paboTa «M3yyeHMe OCOOEHHOCTEN CTPOEHUS pacTeHU
pasHbIX OTAE/N0B.

MpakTnyeckan paboTa «3yyeHne 0COGEHHOCTEN CTPOEHUS MO3BOHOYHbIX
XKMBOTHbIX.

Tema 5. MNponcxoxaeHne YesioBeKa — aHTPOMOreHes

Pasfenbl v 3aga4m aHTpononorum. MeTofbl aHTPOMOIOrUN.

CTaHoB/eHVe NPeACTaB/IEHNA O MPOUCXOXAEHUM YenoBeka. PenmrunosHble
BO33peHunsi. COBpPeMEHHbIE HayYHble TEOPUN.

CXO[CTBO YenoBeKa C XMUBOTHbIMW. CUCTEMATUYECKOE MOJIOXKEHWE YenoBeka.
CBuaeTenbCTBA  CXOACTBA  YesioBeKa € XKMBOTHbIMW:  CpPaBHUTENbHO-
MOpdhonornyeckue, 3AMOPUONOrNYECKIE, (h1310/10r0-6MOXNMUNYECKNE,
nosefeHyeckne. OTNNYMA YeNOBEKA OT XXMBOTHbLIX. TpAMOXOX/AEHNE N KOMMNIIEKC
CBSI3aHHbIX C HMM MpPWU3HAKOB. Pa3BMTWe rOMI0BHOr0 MO3ra U BTOPOW CUMHa/IbHOWA
CUCTEMBI.

Asvxyuine cunbl ((hakTopbl) aHTPONoreHesa: 6MOMOTMYeCKme, coumnabHble.
COOTHOLLIEHNE BMONOTNYECKMX W COLMaTbHBIX (JaKTOPOB B aHTPOMOreHese.

OCHOBHble CTafguW aHTpororeHesa. PaHHME 4enoBeKooOpasHble 06e3bsHbI
(NPOKOHCY/IbI) U paHHWE MOHrMAbI — 00LIMe NPeaKn YeN0BEKOOOPa3HbIX 00e3bsH |
nofein. ABCTpaoNUTEKN - ABYHOrMe Mpeaku nogeid. Uenosek ymenblil, rnepsble
N3roTOBNEHNS OpyauiA Tpyaa. YenoseK MPAMOXOAALLMIA U MEPBbIA BbIXOA /HOAEN
3a npegenbl  Adpukn.  Yenosek  reingenboeprckuii - 06WMIA  Npeaok
HeaHAEePTabCKOro YesioBeKa ¥ YesnioBeka pasyMHOro. YUenosek HeaHAePTa/IbCKUM
Kak BWA NHOAeN XOMOAHOro Kvmarta. UenoBek pas3yMHbIA COBPEMEHHOrO TWUMa,
[EHUCOBCKNIA  Ye/loBEK, OCBOEHME KOHTMHEHTOB 3a npefdenamvi  Agpuku.
[ManeoreHeTrKa 1 nasieoreHoMuKa.



JBONIOUNA COBPEMEHHOrO YesioBeka. ECTECTBEHHbI OTOGOP B MOMynAUMAX
yenoBeka. MyTaUMOHHBIA npouecc W MoAMMOPMU3M. TONyNALMOHHbIE BOJHBI,
Apeind reHoB, murpaums 1 «3MMeKT ocHoBaTeNs» B MOMYNAUMAX COBPEMEHHOMO
YesioBeka.

Uenoseyeckne pacbl. [MoHATME 0 pace. bonblive pacbl: eBponeongHas
(eBpasniickas),  aBCTpasio-HerpomgHas  (dKBaTopuasibHasl),  MOHTO/0MAHaNA
(asnatcko-amepuKaHckas). Bpemsa u nyTu pacceneHus 4enoseka Mo MnaHeTe.
EQWHCTBO  4yenoBeyeckuMx  pac. HayyHas  HecoCTOATENbHOCTb  pacusma.
[MprCnoco6/eHHOCTb  YenoBeKa K pasHbIM  YCNOBMSAM  OKPYXKalOLLEN  cpejpl.
BnvsHne reorpaduyeckod cpedbl M Apenda reHoB Ha  MOPKONIOrMK U
(PM3M0IOTNI0 YesloBeKa.

MexaucumnamHapHele  MeToabl B (m3nyeckod  (610N0rMYECKoin)
aHTpononorni.  OBOJIOUMOHHAA  aHTpoMnonorMa U NajeoaHTPONosorus
4esIoBEYECKMX Monynauunii. brocoumnanbHble UCCNefoBaHUA MPUPOAbI YeslOBEKa.
ccnepoBaHme KO3IBOHOLMN GUOMOMMYECKOrOo 1 COLMAIbHOMO B Ye/IOBEKE.

JemMoHcTpaunmn

MopTpeTbl: Y. dapsuH, /1. Jluku, A. A. PornHckuin, M. M. "epacumos.

Tabnuubl 1 cxembl: «MeTofbl aHTPOMOMOrUKN», «I"0/IOBHOMN MO3I YenoBeKa,
«YenoBekoobpasHble 06e3bsHbI», «CKeneT 4enoBeka W CKEMeT LUMMMNaH3e»,
«PyAMMEHTbI 1 ataBn3Mbl», «BMXKYyLIME CUMbl aHTPOMNOreHe3a», «OBO/MHOLMOHHOE
OPEBO  4YenioBeKa»,  «ABCTpanonuTek», «YenoBeK ymenbi»,  «Yenosek
NPAMOXOAALWNIA», «JeHNCOBCKUIA YenoBeK» «HeaHaepTanbLbl», «KPOMaHbOHLbI»,
«[Mpegkun yenoBeka», «3ATanbl 3BOMIIOLMM YeNloBeKa», «Pacbl Ye/l0BeKa.

O6opyaoBaHMe:  MYNSHKW  OKaMEHeNocTeil, npeaMeToOB  MaTepuasibHON
KynbTypbl  NPEAKOB  YenoBeKa, Penpogykumu  (dotorpaduum) KapTUH ¢
MU(ONOTNYECKUMM 1 BUBMEACKUMUN  CHOXKETaMU  NMPOUCXOXAEHWS  YeNOoBeKa,
(poTorpadun HaxofoK MCKOMaembIX OCTATKOB YesI0BeKa, CKeNeT YenoBeka, MoAesb
yepena uYesioBeKa U 4epena LUMMMAH3e, MOAENb KWUCTU 4YeNlioBeEKAa W KUCTU
LUMMMaH3e, MOAeNN Topca NPeLKoB YenoBekKa.

JlabopaTopHad paboTa «M3yyeHMe OCOOEHHOCTEN CTPOEHUA CKeneTa
4e/l0BeKa, CBA3AHHbIX C MPAMOX0XAEHMNEM.

MpakTnyeckas paboTa «M3yueHne 3KONOrMUYeCKMX afanTalnii YenoBeka.

Tema 6. JKoMOormMA - HaykKa 0 B3aMMOOTHOLUEHUAX OPraHnU3mMoB W
HaJopraHN3MeHHbIX CUCTEM C OKPYXKatoLLeil cpeaom

3apoxaeHue 1 pa3BuTure akonormm B Tpydax A. 'ymbonoara, K. ®. Pyrbe,
H. A. CeBepuoBa, 3. l'ekkena, A. TeHcnn, B. H. Cykauésa. Pasfenbl u 3agayn
aKosiorun. CBA3b 3KOIOTUN C APYTUMUN HAyKaMW.



MeToab! akonorun. lloneBble HabMOAEHWSA. DKCMNEPUMEHTbI B 3KOOTUK:
npupoaHble 1 nabopaTopHble. MofenvpoBaHue B 3KOOTUW.  MOHUTOPUHT
OKpYXKatoLe cpefbl: NOKasbHbIA, PErMoHabHbIA U rNo6anbHbIN.

3HauyeHne  3KOMIOTMYECKMX  3HAHWM  ONA  4YenoBeka.  IKONOrMyeckoe
MMPOBO33PEHME KakK OCHOBa CBfA3ei 4esioBevecTBa C MpUpofoin. dopmMupoBaHme
9KOJIOMMYECKOW Ky/bTYPbl W 9KOJIOTMYECKOW FPaMOTHOCTU HaCe/leHus.

JemoHcTpaunm

MopTpeTbl: A. T'ymbonbar, K. ®. Pynbe, H. A. CeBepuoB, 3. 'ekkenb, A.
TeHcnu, B. H. Cykaués.

Tabnuubl M cxembl: «Pasgenbl aKonorum», «MeTogbl akonormm», «Cxema
MOHWUTOPVHIa OKPY>KatoLLLEN CpeabI».

JNabopartopHas paboTta «3yyeHue MeTO/0B 3KO/I0TNYECKUX
nccnefoBaHumn.

Tema 7. OpraHuambl 1 cpega obuTaHuA

Jkonornyeckme ¢akTopbl U 3aKOHOMEPHOCTU KX aencTens. Knaccugmkaums
9KOJIOTMYECKMX (DAKTOPOB: abnoTUYecKmne, BMOTUYECKME, aHTPONOreHHble. O6Lyme
3aKOHOMEPHOCTU [eiCTBMSA 3KONMOrmyeckux gaxktopos. lMpasuio mMuHumyma (K.
LLinpeHrenb, HO. JInbux). TonepaHTHOCTb. 3BPUOUOHTHbIE W CTEHOOMOHTHbIE
OpraHun3mel.

Abnotunyeckne aktopbl. CBET KaK 3KOMOrMyeckuii akrtop. [eicteue
pasHbIX YYaCTKOB COJIHEYHOrO CrekTpa Ha OpraHu3Mbl. DKOJIOTMYECKMe Trpynmbl
PaCTEHUIA W >KMBOTHBLIX MO OTHOLWEHMIO K CBeTy. CurHajsbHas posb CBeTa.
doTonepnoam3m.

TemnepaTypa Kak 3KOMOrMYeCKU (hakTop. [eicTBme TemnepaTypbl Ha
opraHuambl. MOVKUNOTEPMHbIE U TOMOWOTEPMHbIE OPraHM3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIe OpraHn3Mmbl.

BnaKHOCTb KakK 3KOMOrMYeckunii  (haktop. [MpucnocobneHns pacTeHuin K
noAfepXaHuo BoAHOro 6GanaHca. Knaccumkaums pacTeHWA Mo OTHOLLEHWUIO K
Boge. MpncnocobneHns XMBOTHBIX K U3MEHEHWIO BOAHOMO PeXMUMA.

Cpeabl 06UTaHWA OpraHU3MOoB: BOfHas, Ha3eMHO-BO3AYyLUHAsA, MOYBEHHaA,
rnyovHHasa  MOAMOYBEHHAs,  BHYTPMOPraHM3mMeHHas.  PU3MKO-XUMUYECKME
0COOEHHOCTV cpef 06UTaHWA opraHu3mMoB. [1puCnoco6/ieHNs OpraHn3MoB K
YXU3HU B pasHbIX cpefax.

Buonornyeckne putmbl. BHellHMe U BHYTpeHHWe pUTMbl. CyTOYHbIE U
roguyHble puTMbl. PUCNOCO6/IEHHOCTL OPraHM3MOB K CE30HHbIM M3MEHEHUSM
YC/IOBUI XXM3HMW.

JKu3HeHHble  popmMbl  OpraHu3MoB. [1OHATME O >KM3HEHHOWN  opme.
YKn3HeHHble )opMbl pacTeHWUIA: AepeBbsl, KYCTAPHWUKW, KYCTapHUYKKN, MHOTO/IETHME



TpaBbl, OAHOMETHUe TpaBbl. KM3HEHHbIE (OPMbl >KMBOTHbLIX: TUAPOOUOHTHI,
reobuoHTbI, a3POOMOHTLI. OCOBEHHOCTY CTPOEHUS U 06pasa XXMU3HM.

Buotuueckme  (akTopsbl. Buabl  GMOTUYECKMX  B3aMMOAENCTBUIA
KOHKYPEHUMA, XMLLHNYECTBO, CUMOMO3 1 ero opmsbl. MapasuTnsm, Koonepauus,
MYyTya/in3M, KOMMeHCa/IM3M (KBapTUPAHTCTBO, Hax/1ebHMYeCTBO). HeTpouryeckme
B3aMMofencTBmsa  (Tonuuyeckne,  dopuueckme,  abpuyeckne).  3HayeHume
OMOTMYECKNX B3aMMOLENCTBUMA A/ CYLLECTBOBaHWA OPraHM3MoB B  Cpefe
06uTaHNA. MPUHUMN KOHKYPEHTHOIO NCKNHOYEHNS.

JemMoHcTpaunmn

Tabnuubl 1 CXembl: «3IKOMOrMyeckne ¢akTopbl», «CBETOBOW CMEKTP»,
«JKONOrMYecKmne rpynmbl XXMBOTHBIX MO OTHOLLEHWIO K CBETY», «Ten/oKPOBHbIE
XXMBOTHbIE», «XO0NOAHOKPOBHbIE >XMBOTHbIE», «®PU3MONOrNYECKMe adanTalum
XMBOTHbIX», «Cpefbl 06UTAHMA OPraHM3MoB», «BUOMOTNYECKME PUTMbI»,
«KM3HEHHbIE  (POPMbI  pacTeHUli»,  «XXM3HEHHblE  (DOPMbI  XKMBOTHbIX»,
«JKOCMCTeMA LUMPOKOIMCTBEHHOMO Nlecay, «3JAKOCMUCTeMa XBOMHOro necay, «Lienw
MUTaHus», «XULHWYECTBO», «llapasnTnam», «KOHKypeHuus», «Cumonos»,
«KOMMeHcaIm3m».

O6opyaoBaHue: repbapuy PacTEHUA U XKMBOTHBIX, MPUCMOCOBNEHHbIX K
B/IMAHWIO  Pa3/IMYHbIX 3KO/IOTMYECKUX (DaKTOpPOB, repbapuu CBETOMHOOMBBIX,
TEHeNtOMBbIX W TEHEBLIHOC/IMBLIX PACTEHWA, CBETONOOMBLIE, TEHeNtOVBble U
TEHeBbIHOC/IMBble KOMHATHbIE pPacTeHus, repbapum 1 KONMeKLUmM TeNoN0mBbIX,
3MMOCTOVMKNX, MOPO30YCTONYMBLIX PacTeHW, Yy4dena NTUL W 3Bepei, repbapun
PacTeHWNiA, OTHOCALLMXCA K rurpouTam, Kcepodgutam, me3omtam, KOMHATHbIE
PacTeHUs AaHHbIX TPy, KOMMEKUMM YXXMBOTHbBIX, 0OMTalOWMX B pPasHbIX cpefax,
repbapni 1M KOMNEKUMM PacTeHUini W XKMBOTHBIX, 06/1afaloWwmnx Yepramu
MPUCMIOCOONEHHOCTM K CE30HHBIM W3MEHEHUAM YCMOBUIA KU3HW, repbapun w
KONMEeKUMN pacTeEHUA U XKUBOTHBLIX Pas/INUHbLIX XU3HEHHbIX (HOpM, KOMNeKuun
YXMBOTHBIX, Y4aCTBYIOLUX B Pa3/IMUHbIX OUOTUYECKUX B3aMMOAENCTBUSIX.

JlabopaTopHaa pab6bota «BblsiBNeHMe NPUCNOCO6MIEHNA OpPraHM3MoB K
B/IMSIHWIO CBETa».

JlabopaTopHad paboTa «BbliBNeHME MPUCMOCOGEHNIA OpPraHM3MOB K
B/IMAAHWIO TEMMepaTypbI».

JTabopaTopHaa paboTa «AHAaTOMUYECKME OCOOEHHOCTM pPacTeHUid U3
pasHbIX MeCT 06UTaHUA».

Tema 8. 9Konornsa BUAOB ¥ NONYNALNIA

JKOMIOTUYECKME  XAPaKTEPUCTUKX  MOMYNALUK. Monynauus Kak
buonornyeckas cuctema. Posib HEOAHOPOLHOCTU Cpefbl, (PU3NYEeCKUX BapbepoB W
0C06eHHOCTel 6ronorny B1A0B B (POPMUPOBAHUN NPOCTPAHCTBEHHOW CTPYKTYpbI
nonynaunii. OCHOBHble MoOKasaTenin  NONyNAUUWU:  YUCMEHHOCTb, M/IOTHOCTD,



BO3pacTHasd 1 MNosoBas CTPYKTypa, pPOXKAaemoCTb, MNPUPOCT, Temn pocTa,
CMEpPTHOCTb, MUrpaLms.

JKonornyeckaa CTpyKtypa nonynauun. OueHKa YUCNEHHOCTU Monynauun.
OnHammka nonynaumm n eé perynaums. BMoTMYecKMin NoTeHUman Monynsaumm,
MopenvpoBaHue gMHaMUKK nonynauun. Kprsble pocTa YNCNIEHHOCTU NONYNALUK.
KpuBble BbDKMBaHUA. Perynaums 4YMCNeHHOCTM MOMynAauMic: posib  (DaKTOpOB,
3aBUCALLMX W HE 3aBUCALLMX OT NAOTHOCTU. DKOMOrMYecKue cTpaterum suaos (r- u
K-ctparterun).

MoHATME 00 3KO/MOrMyeckoin Huwe Buga. MectoobuTaHme. MHoOromepHas
MOZe/lb 3KONMOrmyeckor Huwm k.M. XatumHcoHa. Pa3mepbl 3KOJIOMMYeCKOoi
HUWW. ToTeHUManbHaa 1 peain3oBaHHas HULLN.

Bug Kak cuctema nonynsunin. Apeanbl BUAOB. Buabl M UX XXU3HEHHble
CTpaTernn. IKO00rNYecKne 3KBUBAIEHTHI.

3aKOHOMEPHOCTM MOBEAEHUSA W MUTpauMi XXMBOTHbLIX. Buonorunyeckme
NHBa3NN Yy>XXepoaHbIX BUIOB.

JemMoHcTpaunmn

MopTpeT: XK. M. XaT4ynHCOH.

Tabnuubl U CXeMbl: «3DKOMOTMYECKME  XapaKTePUCTUKX  MOMYNAuun»,
«lpocTpaHCTBeHHass  CTPYKTypa  nonynauum»,  «Bo3pacTHble  nupamMuapbl
nonynaumm»,  «CKOPOCTb  3aCefleHMs  MOBEPXHOCTN  3eM/In  pasINYHbIMU
opraHuamamun», «Mogenb 3KOOrMYecKom HUWm K. . XaTumHCoHa.

Ob6opyaoBaHue: repbapuv pacTeHNIA, KONNEKLMN XXUBOTHbIX.

NabopaTopHad  pabota  «[lpucroco6neHns  CeMsSIH  pacTEHUA K
pacceneHuio».

Tema 9. DKO/10rnsa coobLLECTB. IKONOTMYECKNE CUCTEMBI.

CoobuecTBa opraHu3moB. buoueHo3 u ero cTpyktypa. Casu mexay
opraHusmamu B 6MOLEHO3e.

JKocuctema Kak OTkpbiTad cuctema (A. K. TeHcnn). DYHKUMOHA/IbHBIE
O/10KM OpraHM3MOB B 3KOCUCTEME: MNPOAYLEHTbl, KOHCYMEHTbI, PefyLEeHTHI.
Tpodmyeckne ypoBHW. Tpoduueckme uenn n ceT. ABMOTUYECKUE 6/I0KK
aKocucteM. MouBbl U Wbl B 3KOcucTemMax. KpyroBopoT BELLECTB U MOTOK 3Heprum
B 3KOCUCTEME.

OCHOBHble  MoOKasaTenM  3KocucTembl.  Buomacca M npoAyKuwms.
JKOMIOrMYecKme nupammnapl Ymnces, 6uomMacchl 1 3Hepruu.

[nHamnka akocucTeMm. KaTacTpodmueckne nepecTpoiikn. PaykTyauuu.
HanpaBneHHble 3aKOHOMEpPHble CMeHbl COO0OLLEeCTB - CyKUecCuW. lepBuUHbIE
BTOPUYHbIE CYKLUECCUM U UX MNPUYMHBLL.  AHTPOMOreHHble BO3AENCTBUA Ha
cykueccumn. KnmmakcHoe coobLuecTso. bropasHoobpasue 1 nNonHoTa KpyrosopoTa
BELL,ECTB — OCHOBA YCTOMUYMBOCTU COOBLLECTB.



[MpUpoaHbIE 3KOCUCTEMbI. JKOCUMCTEMbI 03P U PeK. IKOCUCTEMbI MOpen
OKeaHOB. JKOCUCTEMbI TYHAP, NECOB, CTenei, NyCThbIHb.

AHTPOMOreHHbIE 3KOCUCTEMBI.  Arpoakocmuctema. ATrpoLeHos. Pasnnums
MeXay aHTPOMOreHHbIMM 1 NMPUPOAHBLIMU 3KOCUCTEMAMMN.

Yp6oskocmcTembl. OCHOBHblE KOMMOHEHTbI Ypbo3kocucTeM. [opofcKas
(nopa u hayHa. CuHaHTponm3aumsi TrOpoAcKOM (hayHbl. Buonornyeckoe u
X03ANCTBEHHOE 3HAYeHME arpo3aKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTM (POPMUPOBaHUS OCHOBHbIX B3aMMOAENCTBUIA OPraHU3MOB B
aKocuctemax. Ponb KackagHoro agygpekTa v BMAOB-34MOMKATOPOB (KIHYEBbIX
BMAOB) B (PYHKUMOHMPOBAHWM 3KOCUCTEM. [lepeHOC 3Heprun ¥ BeLEeCTB MeXay
CMEXHbIMW 3KOCMCTEMaMW. Y CTONYMBOCTb OPraHn3mMoB, MONynsauni 1 3KOCUCTEM
B YC/IOBUSAX €CTECTBEHHbIX W aHTPOMNOreHHbLIX BO3AENCTBUIA.

MexaHn3Mbl BO3AeiCTBUA 3arpsisHeHui pasHbIX TUMNoB Ha
cybopraHMamMeHHOM, OpraHu3MeHHOM, MOMyNALUMOHHOM W 3KOCMCTEMHOM YPOBHSX,
OCHOBbl ~ 3KOMIOrMYECKOr0  HOPMWPOBAHMS  aHTPOMNOreHHOro  BO3AEWCTBUS.
MeToA0N0rns MOHUTOPUHIa eCTECTBEHHBIX U aHTPOMOreHHbIX 3KOCUCTEM.

JemoHcTpaunm
MopTpeT: A. K. TeHcnun.
Tabnuubl " CXEMb!: «CTpyKTypa  6MOLEHO03a», «3JKocucTema

LUMPOKO/IMCTBEHHOTO Jleca», «OKOCMCTEMA XBOMHOrO fieca», «PyHKLUMOHA/bHbIE
rpynnbl OpPraHM3mMoB B 3KOcUCTeMe», «KpyroBOpOT BELUECTB B 3KOCUCTEMEY,
«Llenn nutaHusa (nacTbuliHas, AeTpUTHas)», «OKONornyeckas nupammaa Yncens,
«JKONornyeckas nupammaa 6momacchbl», «OKOM0rMyeckass nupammnga 3Heprum»,
«ObpasoBaHue 6050Ta», «llepBUYHaa CyKueccus», «BoccTaHOBMEHME fieca nocne
noxapa», «3KOCUCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BeLLecTB M MOTOK
3HEPrun B arpoLieHo3e», «Ipumepbl ypo03KOCUCTEM.

O6opypoBaHue: repbapun pacTeHUn, KOMMEKLMN HaCeKOMbIX, Yyyena NTuL u
3Bepen, repbapnut KynbTypHbIX U AVKOPACTYLUMX PaCTeHWI, aKBapuyM Kak MOAENb
9KOCUCTEMBI.

MpakTnyeckan pabota «M3yyeHre u onucaHme ypboaKoCUCTEMbI».,

NabopatopHaa pabota «/3yyeHne pasHOOOpasns MeIKMX MOYBEHHbIX
YNIEHUCTOHOTMX B Pa3HbIX 3KOCUCTEMAX».

JAKCKYpCUS «IKCKYpPCUS B TUMUYHBIA BuoreoueHo3 (B Aybpasy, GepesHsik,
e/TbHWK, Ha CYXOA0/bHbIN U1 NOMMEHHbIW NyT, 03epo, 60/10TO)».

JDKCKYypCUA «IKCKypcus B arpoakocuctemy (Ha none wuam B TenjnyHoe
X0351CTBO)».

Tema 10. Buocepa - rnobanbHan akocMcTema

Buoctepa - obuiennaHetapHasd o6on04ka 3emMnn, rae CywlecTByeT Wnu
CyLLiecTBOBasIa XN3Hb. PasBnTne npefacTasnieHnUn o buocgepe B Tpydax 3. 3kocca.



YueHue B. . BepHaackoro o 6uocepe. Obnactn 6uocepsl n eé coctas. XKusoe
BELLLeCTBO GMOCHEpPbl 1 ero DYHKLMUN.

3aKOHOMEpPHOCTU CyLecTBOBaHUA Buochepbl. OCo6eHHOCTN Buochepbl Kak
rnobanbHON akocucTeMbl. JMHamMmmMyeckoe paBHoBecue B Grocthepe. KpyroBopoTsl
BELLECTB MU BuoreoxmmMuyeckme UMKbl (yrnepoga, asora). PUTMUYHOCTL ABNEHUN
B Buocdepe.

30HanbHOCTL 6uocgepbl. oHATHME 0 6uome. OCHOBHble OMOMbI  CYLUW:
TYHAPA, XBOWHbIE /1eCa, CMELLaHHbIe U LUMPOKO/IMCTBEHHbIE N1eca, CTemNu, CaBaHHbI,
MYCTbIHW, TPOMUYECKME Nleca, BbICOKOropbs. Knmmar, pacTUTe/NbHbIA 1 XXMBOTHbIN
MUpP 6MOMOB CyLUW.

CTpyKTypa n (hyHKLMSA YKMBbIX CUCTEM, OLIEHKA MX PeCypCHOro noTeHumana u
BrochepHbIX PYHKUWNA.

JemMoHcTpaunmn

MopTpeTsl: B. . BepHaackui, 3. 3tocc.

Tabnuubl n cxembl: «l"eocepbl 3emnun», «KpyrosopoT asoTa B Mpupoges,
«KpyroBsopoT yrnepoga B npupopae», «KpyroBopoT KWCIOpoAa B MPUPOAE»,
«KpyrosopoT Bogbl B npupoge», «OCHOBHble 6MOMbI CyLUn», «KnumaTuyeckue
nosica 3emnu», «TyHapa», «Talira», «CMeLlaHHbIn nec», «LLIMpOKONMCTBEHHBI
nec», «Ctenb», «CaBaHHa», «[MyCTbIHA», «TPONUYECKNIA Nec.

Ob6opyaoBaHue: repbapun pacTeHW pasHbiX 6UOMOB, KOMNEKLMN XUBOTHbIX.

Tema 11. HenoseK 1 oKpy»karoLlada cpega

JKOMOTMYECKMe KPU3UCbl W UX TMNPUYMHLIL.  BO3dencTBME 4enoBeka Ha
buocepy. 3arpsisHeHue BO3AyLIHOW cpefbl. OxpaHa Bo3fdyxa. 3arpsisHeHue
BOAHOW cpefdbl. OxpaHa BOAHbIX pecypcoB. PaspyweHne nousbl. OxpaHa
MOYBEHHbIX PecypcoB. Vi3meHeHMe KnnmMara.

AHTPOMOreHHOe BO3[ENCTBME HA PaCTUTESIbHbIA U XXMBOTHbIA Mup. OxpaHa
PacTUTENIbHOrO W XXMBOTHOrO Mupa. OCHOBHbIE MPUHLWMBI OXpaHbl MPUPOAbI.
KpacHble KHurn. Ocob0 oxpaHsemble npupogaHble  Tepputopun  (OOIT).
BoTaHnueckune cagpbl 1 300/10rMYecKmne napku.

OCHOBHbIE MPUHUMMbI YCTONYMBOrO pPasBUTUA 4YeslOBEeYeCTBa M MPUPOAbI.
PauuoHabHOE  MPUPOAONO/b30BaHME M COXpaHeHWe  GMOIOrMYEeCcKoro
pasHoobOpasns 3emnn. OOLWMe 3aKOHOMEPHOCTM T106a/IbHbIX 3KOMOMMYECKMX
Kpun3ncosB. OCO6EHHOCTM COBPEMEHHOIO KpU3unca 1 ero BeposATHbIE MOCNeACTBUS.

Pa3BuTe MeTO4OB MOHMUTOPWMHIa pPasBMTUA  OMACHbIX  TEXHOMEeHHbIX
npoueccoB. CUCTEMHble WCCnefoBaHWs Mepexofa K pecypcocbeperatollein u
KOHKYPeHTOCNOCOOHOW 3HepreTUKe. buonornyeckoe pasHoobpasme 1 G1Mopecypcbl.
HaumoHanbHble  MH()OPMaLMOHHbIE CUCTeEMbl, 0becrneuvBarowye AOCTYyn K
WHopMaLMM N0 COCTOSAHWI0O OT/AeNbHbIX BMAOB U 3kocucTeMm.  OCHOBbI



aKopeabunMTauMy 3KOCMCTEM W CNocoboB 6GOpPbObI C  BMOMOBPEXKAEHUAMM.
PeKOHCTPYKLMA MOPCKMX U HA3eMHbIX 3KOCUCTEM.

JemMoHCcTpaunmn

Tabnmubl W CXembl:  «3arps3HeHne  aTMocgepbl»,  «3arpsisHeHue
rmapocdepbl», «3arpsisHeHne MouBbl», «MapHMKOBbLIN  3thdekT», «Ocob60
OXpaHsiemMble NPUPOAHbIE TeppUTOpUU», «Moaenn yrnpasnsemoro Mupa.

O6opynoBaHue: goTorpaum OXpaHAeMbIX PacTeHUA W XKMBOTHbIX KpacHOW
KHUrn Poccuiickoin depepaumm, KpacHOW KHUMM pernoHa.



NNAHNPYEMBIE PE3YJIBTATbI OCBOEHUA MNMPOIPAMMBI MO
BENO10I M HA YPOBHE CPEAHEIO OBLEIO OBPA3OBAHNA

NIMYHOCTHDbIE PE3YJIbTATbI

®roC COO ycraHaBNMBaeT TpeboBaHUS K pe3y/bTaTaM  OCBOEHUA
obyyvarommMmnca nporpamm  CpefHero o6wero 06pasoBaHWA:  JIMYHOCTHbIE,
MeTanpeameTHble U NpeAMeTHbIE.

B CTpyKType NMMYHOCTHbLIX pe3y/ibTaToB OCBOEHMSI NporpaMMbl Mo 6uonorum
Bbl€/IEHbl CMeAytoLlmne COCTaBMAOLWME: 0CO3HaHME 00yYatOLMMUCA POCCUINCKOIA
rpaXX4aHCKON MAEHTUYHOCTU — FTOTOBHOCTM K CamMOpas3BUTUIO, CAMOCTOATE/IbHOCTY
W caMOOMpeAeneHnto, HaaMume MOTuMBaUMM K 00y4deHWO  6Guonoruu,
LileNieHanpaBs/eHHOe pas3BUTUEe BHYTPEHHUX YOEXAEHWA JIMYHOCTM HA OCHOBE
K/IOYEBbIX LIEHHOCTEM W MCTOPUYECKUX TpaauuuiA pas3BuTus BGMONOrMyYeckoro
3HaHWsA, TOTOBHOCTb W CNOCOOHOCTL 00Yy4atOLLMXCH PYKOBOACTBOBATLCSA B CBOEA
[eATeNbHOCTU  LIEHHOCTHO-CMbIC/IOBbIMI  YCTAHOBKaMK,  MPUCYLLMMU - CUCTEME
buonornyeckoro  06pasoBaHWsA,  HaiMyMe  NPaBOCO3HAHUA  3KOJIOMMYECKOM
Ky/IbTYpbl, CMIOCOOHOCTU CTaBUTb Lenu U CTPOUTL XXU3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWS MPOrpammbl Mo GUMOMOrMK [OCTUTAKOTCA
B e4MHCTBE Y4yeOHOMW U BOCMMUTATE/IbHON [AEATe/IbHOCTM B COOTBETCTBMM C
TPagNUMOHHBIMUA POCCUNCKMMUN COLMOKY/TbTYPHBIMW, UCTOPUYECKUMU W LYXOBHO-
HPaBCTBEHHLIMU LEHHOCTAMM, MPUHATLIMU B OOLLECTBE MpaBuiaMu M HOpMamu
MoBefeHNs ¥ CMOCOOCTBYHOT NpoLieccaM CaMOrMo3HaHus, CamMOBOCMMUTaHUS W
CcamMopasBuUTUS, PasBUTUS BHYTPEHHEN MO3UUMM  JINYHOCTM, MaTpuoTU3Ma U
YBXEHUA K 3aKOHY U MPaBOMopsAKY, YesioBeKy Tpyfda W CTapLueMy MOKOJEHNIO,
B3aVIMHOIO YBaXKEHMS,, OEPEeXXHOr0 OTHOLUEHWA K Ky/NbTYPHOMY Hacneguio u
TpagnumsM MHOroHaUMOHa/IbHOro Hapoga Poccuiickoin defepauun, nNpupoge u
OKpY)atoLLen cpefe.

JINYHOCTHble pe3ynbTaTbl OCBOEHMSi Yy4yebHOro npegmeta «buonorns»
[0/DKHbI OTpaXkaTb FOTOBHOCTb U CMOCOOHOCTL 00Yy4alOLLMXCA PYKOBOACTBOBATLCA
CPOPMMPOBAHHON BHYTPEHHE MO3ULMEN NIMYHOCTK, CUCTEMOWN LEHHOCTHbIX
OpWMeHTauuin,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWA,  COOTBETCTBYHOLLMX
TPagnUMOHHBIM LEHHOCTSM POCCUIACKOr0 0OLLECTBa, PaclUMpPEHNe >XMU3HEHHOMO
OMbITa W OMbITa AEATENIbHOCTU B MPOLIECCe pean3alMn OCHOBHbLIX Harnpas/ieHWiA
BOCMNUTATENIbHON AeATeNIbHOCTW, B TOM YMC/IE B YaCTU:

1) rpakfaHCKOro BoCnuTaHus:

ChOPMMPOBAHHOCTL MPaXKAAHCKOW MO3MLMM 00Yy4atoLLerocs Kak akTMBHOIO W
OTBETCTBEHHOIO Y/1eHa POCCUICKOro 00LLEeCTBa;

OCO3HaHMe CBOMX KOHCTUTYLMOHHbIX MpaB W 0053aHHOCTEN, YBaXKeHuWe
3aKOHa W NpaBoMnopsaaKa;



FOTOBHOCTb K COBMECTHOM TBOPYECKON AeATeNlbHOCTM MNpW  CO34aHuK
Y4eOHbIX MPOEKTOB, PelleHMn YUYeOHbIX U Mo3HaBaTe/IbHbIX 33ay, BbIMOSHEHUN
BM0/TIOTNYECKMX IKCMEPUMEHTOB;

CMOCOBGHOCTL  OMpefensiTb  COOCTBEHHYHD MO3ULUMIO MO  OTHOLWIEHUO K
SB/IEHNAAIM COBPEMEHHO YXN3HWN 1 0OBACHATL €é;

YMeHVE Y4YnTbiBaTb B CBOWX [AENCTBUAX HEOOXOLMMOCTb KOHCTPYKTUBHOIO
B3aUMOAENCTBUSA NIKOAEN C pasHbIMU YOEXKAEHNAMMW, KY/bTYPHbIMU LIEeHHOCTAMU 1
CoLMaIbHbIM MOJOXKEHMEM;

FrOTOBHOCTb K COTPYAHWYECTBY B MpOLieCCe COBMECTHOrO BbIMOSIHEHUS
y4YeOHbIX, MO3HaBaTe/IbHbIX W WUCCNefoBaTeNlbCKUX — 3afa4y, YBaXMTENbHOro
OTHOLUEHUSA K MHEHMWIO OMMOHEHTOB MPU  O6CY>KAEHUN CMOPHbLIX BOMPOCOB
BM0/IOrMYECKOro CoepXKaHus;

FOTOBHOCTb K I'YMaHUTapHOW 1 BOJIOHTEPCKON AeATeNIbHOCTY;

2) NaTPUOTNYECKOro BOCNINTAHNA:

C(hOpMMPOBAHHOCTb POCCUINCKOM rpaXk4aHCcKom NLEHTUYHOCTH,
MaTpuoTM3Ma, YBaXXKEHWUS K CBOEMY Hapody, YyBCTBa OTBETCTBEHHOCTU Mepeq,
PoAMHOW, TOPAOCTM 3a CBOW Kpail, CBOKO POAMHY, CBOWM A3blK U KYNbTYypy,
MPOLL/IOe N HaCTosALLee MHOrOHaLUMOHaIbHOro Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHWME K MPUPOLHOMY Hac/ieAuo 1 NamAaTHUKAM MpPUPOAbI,
LOCTUXKEHNAM Poccun B HayKe, UCKYCCTBE, CMOPTe, TEXHONOTUAX, TPYAE;

CMOCOBGHOCTb OLEHMBATb BKMaL POCCUMNCKMX YYEHbIX B CTAHOB/IEHWE W
pa3BuTUEe OMONOrMK, MOHWMAHUA 3Ha4yeHuss OMONorMM B MNO3HAHWM 3aKOHOB
MPUPOALI, B XXM3HN YeNloBeKa U COBPEMEHHOIO 00LLIECTBa;

naeiHas yoOeXaEHHOCTb, FOTOBHOCTb K CMY)XeHW0 u 3awmTte OTeyecTsa,
OTBETCTBEHHOCTb 3a €ro cyaLoy;

3) LyXOBHO-HPaBCTBEHHOI0 BOCMUTAHUA:

0CO3HaHMe [yXOBHbIX LleHHOCTEN POCCUMINCKOro Hapoaa;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWUSA, 3TUYECKOrO MOBeLEHNS;

CMOCOBGHOCTL OLEHMBATb CUTYaUMtO U MPUHMMATb OCO3HaHHbIE pPeLUeHus,
OPUEHTUPYACb Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbI U1 LIEHHOCTH;

0CO3HaHWe NIMYHOro BK/1aAa B NOCTPOEHME YCTOMNYMBOro OyayLLero;

OTBETCTBEHHOE OTHOLLUEHME K CBOMM POAUTENIAIM, CO3[aHNI0 CEMbM Ha OCHOBE
OCO3HAHHOI0 MPUHATUA LEHHOCTE CEMEMHOM XKM3HW B COOTBETCTBUM C
TpagnumsamMmn Hapogos Poccuu;

4) 3CTEeTMYECKOro BOCMNTAHUSA:

3CTETMYECKOe OTHOLUEHME K MUPY, BK/KOYad 3CTETUKY ObiTa, Hay4yHOro u
TEXHNUYECKOro TBOPYECTBa, CNopTa, TPYAa, O6LLECTBEHHbIX OTHOLLEHWA;

MOHMMaHWe 3MOLMOHA/IbHOTO BO3AECTBUSA YXMBOW MPUPOAbI 1 €€ LIEHHOCTMW,



rOTOBHOCTb K CamOBbIPaXXEHWIO B Pa3HbIX BUAAX WCKYCCTBa, CTPEM/IEHME
NPOSABNATL KayecTBa TBOPUECKOW IMYHOCTH;

5) (M3NYECKOro BOCMUTaHUA, (HOPMUPOBAHUA KY/bTYPbl 3[0POBbS W
3AMOLMOHa/IbHOIr0 6/1aronosyyms:

MOHVMaHWe ¥ peasim3auns 340pPOBOr0 M 6Ge3omacHOro obpasa >KU3HU
(3popoBOe  nUTaHWe,  COONIOAEHME  TUTMEHUYECKUX  MpaBun U HOPM,
cOaNaHCUPOBaHHbIA  PEXMM  3aHATUIA U OTAbIXa, perynspHas  (u3nyeckas
aKTUBHOCTb), OEpPEeXXHOro, OTBETCTBEHHOr0 U KOMMETEHTHOr0 OTHOLUEHUA K
COB6CTBEHHOMY (PM3NYECKOMY U NMCUXNYECKOMY 3[10POBbIO;

MOHUMaHWe LEHHOCTM MpaBUN  WHAMBWAYaA/IbHOTO U KOJINIEKTUBHOIO
6e30MacHOro NoBeAeHUs B CUTYaLMsX, YrPoXKatoLwmX 340P0BbI0 W XXWU3HWN NOAEN;

0CO3HaHWe MOCNEeACTBUI U HENPUATMS BPeAHbIX MpuBbIYeK (ynoTpebneHus
aJIKOrons, HapKOTUKOB, KYpeHus);

6) TPYZLOBOro BOCMUTAHUSA:

FOTOBHOCTb K TPYZY, 0CO3HaHMe LieHHOCTU MacTepcTBa, TPYAO/06veE;

FOTOBHOCTb K aKTUBHOWN [AeATENbHOCTU TEXHO/IOMMYECKOM W CcoLmaibHOW
Hanpae/NeHHOCTW, CNOCOBHOCTb MHWULMMPOBATL, MIAHUPOBATL M CAMOCTOSATENbHO
BbIMO/IHATH TaKyto AeATENIbHOCTb;

MHTEepPeC K pas/inyHbiM cepam NpopeccroHanbHON AesATeNbHOCTU, YMeHUe
coBepllaTb OCO3HaHHbIA BbIGOp Oyfyuled npodeccu W pean30BbIBaTb
COOCTBEHHbIE YKNU3HEHHbIE M/aHb;

FrOTOBHOCTb W CMOCOOHOCTL K 06pa3oBaHW0 M CamMo00pa3oBaHWIO Ha
MPOTSKEHNN BCEW XKU3ZHW;

7) 3KOIOMMYECKOro BOCMUTaHNSA:

9KOJIOTMYECKUN  LieN1ecoobpa3Hoe OTHOLWIEHME K MNPUPOLe Kak WCTOYHUKY
XXM3HM Ha 3emJie, OCHOBE €€ CyLLIeCTBOBaHMS;

MOBbILLEHNE YPOBHSI 3KONIOMMYECKOW KY/bTYpbl: MNPUOBPETEHNE OnMbITa
NNaHNPOBAHNA MOCTYMKOB W OLUEHKM WX BO3MOXHBLIX MOCNeACTBMIA  ANs
OKpY>XatoLLein cpeapl;

0CO3HaHVe r106asibHOro xapakrepa 3KOMOrMyecknx npobsem u nyTeid KX
PeLUEHNS;

CMOCOBGHOCTb UCMOMb30BaTh NpuobpeTaemble MPU  M3Y4YeHUW Buonorum
3HaHWA U YMEHMsI NpWU  pelleHWM npob6neMm, CBSA3aHHbIX C  paLMOHaNbHbIM
NpUpoLonosib3oBaHMEM  (CO6MOAeHMEe  NpaBu/i  MOBefeHWA B MPUpPOfe,
HanpaB/eHHbIX Ha COXpPaHeHWe paBHOBECWA B 3KOCUCTeMax, OXpaHy BWZOB,
aKocuCcTeM, brocgepsl);

aKTUBHOE  HENpuATME  [JENCTBUI, MPUHOCALLMX Bpel  OKpYXaroLlei
MPUPOAHON cpefe, YMeHMe MPOrHo3MpoBaTb HEe6MaronpusATHbIE 3KOMOrMYeCKme
NocneAcTBus NPeanpPUHUMAEMbIX AENCTBUIA U NpeaoTBpaLLaTh UX;



HanMuMe Pa3BMTOrO 3KOMOTMYECKOrO MbILLNEHNS, 3KOMOMMUYECKOW KybTypbl,
onbITa 0esSTeNbHOCTM 3KO0/I0rMYECKOlA HanpaB/IeHHOCTH, YMEHUS
PYKOBO/ICTBOBATbLCA UMW B MO3HABAaTe/bHON, KOMMYHWUKATVUBHOW 1 COLManbHOM
NpaKTMKe, TOTOBHOCTU K Y4aCTMIO B MPaKTUYECKON AeATEeNbHOCTM 3KOMOrMYeCKol
HanpaB/eHHOCTH;

8) LIeHHOCTM Hay4YHOro MO3HAHUS:

C(hOPMMPOBAHHOCTb  MMPOBO33PEHNS, COOTBETCTBYIOLLIENO COBPEMEHHOMY
YPOBHIO Pa3BUTMS HayKu M OOLLECTBEHHO MPaKTUKM, OCHOBAHHOIO Ha Avanore
KYNbTyp, CMOCOOCTBYIOLLEr0 OCO3HAHWIO CBOEr0 MeCcTa B MOMMKY/bTYPHOM MUPE;

COBEpPLUEHCTBOBAHME SA3bIKOBOW 1 UMTATENbCKOM KyNbTypbl Kak CpeacTBa
B3aUMOZENCTBMS MeXay NMOAbLMU U NO3HAHUS MUPA;

MOHMMaHWe cneuudmnkn GUONOrMM  KaK HayKW, OCO3HaHWsi eé ponm B
(hOpPMMPOBaHMI  PALIMOHANIBHOTO HAYYHOrO MbILLIEHUs, CO3AaHWK  LIENOCTHOrO
NPeACTaB/IeHNs 06 OKPYXKatoLLEM MUpe KakK O eMHCTBE MPUPOAbl, YenoBeKa W
00LLECTBA, B MO3HAHUM MPUPOAHLIX 3aKOHOMEPHOCTel W peLleHun npobnem
COXpaHeHMs NPUPOAHOro PaBHOBECUS;

y6eXX1EHHOCTb B 3HAYMMOCTM OMONOTUM AN COBPEMEHHON LMBUM3ALINNAL
06ecrneyeHMss HOBOTO YPOBHS Pa3BUTMS MeAULMHbI, CO34aHMe MepcrneKTUBHbIX
OMOTEXHONOMMIA,  CMOCOGHBLIX  pellaTb  PECYpPCHble  NPOGMeMbl  Pa3BUTHS
YenoBeyecTBa, MOMCKA MyTeli BbIXOAA M3 rN06asbHbIX 3KOMOrMYECKMX NPOBIeM U
obecreyeHnss  nepexoja K  YCTOWYMBOMY  PasBUTMIO,  paLMOHa/IbHOMY
MCMONb30BaHNIO MPUPOAHBLIX PecypcoB 1 (HOPMMUPOBAHWMIO HOBbIX CTaHAAPTOB
XKU3HU;

3aMHTEPECOBAHHOCTb B MOMYYEHWU OUONOTMYECKMX 3HAHWIA B LieNsX
MOBbILLUEHNS OOLUEA  KynbTypbl, €CTECTBEHHO-HAY4YHOW rpamMOTHOCTW, Kak
COCTaBHOW 4acT (DYHKLUMOHANbHON TPaMOTHOCTM 06YYatoLLMXCs, (hopMUpYyeMOi
NPy M3yyeHUn GUONOrnK;

MOHMMaHWe CYLLHOCTW METOJ0B MO3HaHMS, UCMO/b3YyeMbIX B €CTECTBEHHbIX
HayKaxX, CMOCOGHOCTM WCMOMb30BaTh MOMYyYaeMble 3HAHWMA A8  aHanMsa W
00BACHEHVS ABMEHWIA OKPYXKAKOLLEro MMpa U NMPOUCXOASALLUMX B HEM WM3MEHEHWIA,
yMeHWe [enaTb O0OOCHOBaHHble 3aKMHOYEHWS Ha OCHOBE Hay4HbIX (HaKTOB W
VIMEIOLLMXCA [aHHbIX C LieNbio MOMyYeHns JOCTOBEPHbIX BbIBO/OB;

CMOCOGHOCTb CaMOCTOSTENIbHO WMCMOMb30BaTh OMOMOTMYECKUe 3HAHUSA ANS
peLLeHns NPo6/eM B peasibHbIX XXU3HEHHbIX CUTYaLUsIX;

0CO3HaHVe LEHHOCTU Hay4HON AesTeNbHOCTU, TFOTOBHOCTb OCYLUECTBNSTh
MPOEKTHYO U UCCNeA0BaTEeNbCKYH AeATENbHOCTb MHANBMAYANbHO U B TPYNME;

FOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHMIO U
caMo06pa3oBaHNi0, K aKTMBHOMY MO/yYEHUIO HOBbIX 3HaHWIA MO GMonorMM B
COOTBETCTBUM C XKM3HEHHLIMU MNOTPEGHOCTAMU.



METAMNPEOMETHbIE PE3YJIbTATDI

MeTanpeMeTHble pPe3ynbTaTbl OCBOEHMSI yuyebHOro npeamerta «buonorus»
BKMIOUAKOT:  3HaUMMble A1  (DOPMMPOBAHMS  MUPOBO33PEHMS  O0YYatOLLMXCA
MEXANCLUMMNHAPHbIE (MEXNPeAMETHbIE) 06LLeHayUHble MOHATUS, OTpaXatoLime
LENOCTHOCTb  HAy4HOW KapTWHbl Mupa U cneuuduky METOA0B MO3HAHWS,
MCMOMb3YeMbIX B €CTECTBEHHbIX HayKax (BELUECTBO, 3HEeprus, siBfeHue, npoLece,
cuUCTeMa, Hay4HbIli (haKT, MPUHLUMN, TUMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnefioBaHue,  HabMOAEHWE,  M3MEpPeHWe,  3KCMEePUMEHT U Apyrue);
YHUBEPCANbHbIE  Yy4YebHble [eiicTBMA  (NMO3HABaTe/bHble, KOMMYHWUKATUBHbIE,

PErynsaTUBHbIE), o6ecnevBatoLLme thopmMmMpoBaHue (hYHKLIMOHANbHOA
FPAMOTHOCT 1 COUMANbHON  KOMMETEHLMX  0OYYalOLIMXCS;  CMOCOGHOCTb
00yuatoLmXcs MCMONb30BaTh OCBOEHHbIE MEXAVUCLMNINHAPHBIE,

MVWPOBO33PEHYECKME  3HAHUA U YHUMBEPCa/lbHble  yyebHble  JelCTBUA B
Mo3HaBaTe/lbHOM U COLMaTbHOM NPaKTUKe.

B pesynbTaTe uW3y4veHWs OMONOrMM Ha YpPOBHe CpeAHero o6uiero
obpa3oBaHMA Yy obyvarowerocsa OyayT  cOpMUPOBaHbl  MO3HaBaTe/lbHbIE
YHMBEpCa/bHble YUYebHble AeNCTBMS, KOMMYHMUKATUBHbIE YHUBEPCA/IbHbIE YYeOHble
[EVCTBUSA, PerynsTuBHble YHMBEPCaSlbHble Y4yeOHble [eiCTBUA, COBMECTHas
[eATeNIbHOCTb.

MeTanpe4MeTHble pe3ynbTaTbl OCBOEHMS MPOrpammbl CPeAHero o6Lero
06pas3oBaHNsA JO/MKHbI OTpaXxaTb:

OBnafieHne  YHUBepPCa/ibHbIMU yUebHbIMU Nno3HaBaTe/IbHbIMU
[eNCTBUSAMMN:

1) 6a30Bble NOrMvecKmne fencTBus:

CaMOCTOATe/IbHO  (JOPMYNMPOBaTb W aKTyausuposaTb  Mnpobremy,
paccmartpuBaTtb eé BCECTOPOHHE;

MCMO/Mb30BaTh MPU OCBOEHUW 3HAHWIA MNPUEMbI NTOTMYECKOrO MbILLIEHUA
(aHanM3a, CUHTE3a, CpaBHEHUS, Knaccupmkauum, 0606LeHNS), PacKpbIBaTb CMbICT
OMO/TIOTNYECKMX MOHATUI (BbILENATb UX XapaKTepHble MPU3HaKW, YCTaHaB/IMBaTb
CBA3W C APYTUMWN NMOHATUAMMN);

onpefendTb Uenu [LeaTeNbHOCTW, 334aBas napaMeTpbl U KPUTEpPUM KX
AOCTVKEHUSA, COOTHOCUTL pe3y/ibTaTbl AeATe/IbHOCTU C MOCTaBNEHHbIMU LeNISMU;

MCNo/b30BaTh BMONOrMYECKNe MOHATUSA AN 06bACHEHWUS (haKTOB U ABNEHWI
XXMBOW NpUpoapl;

CTPOMTb /IOrMYecKne paccyXieHns (MHOYKTUBHblE, [AeAYKTVBHbIE, MO
aHanornm), BbIABNATbL 3aKOHOMEPHOCTWM W MPOTMBOPEYMS B paccmaTpriBaeMbiX
ABNEHUAX, (hOPMYNNPOBATL BbIBOAbI 1 3aK/THOUEHUS;

MPUMEHATb  CXEMHO-MOfESIbHble  CpeacTBa  AnA npeLcTaBneHns
CYLLIECTBEHHbIX CBS3ei W OTHOLLUEHWA B M3yYaeMbIX OMOMOrMYecKMX 00bekTax, a



TaKKe  MPOTMBOPEYMIA  pPa3HOrO0  pPoAa,  BbISBIEHHbIX B Pa3/INYHbIX
MHOPMALMOHHBIX UCTOUYHMKAX;

paspabaTbiBaTb MnaH peLleHuss NpPob/eMbl ¢ YYETOM aHanM3a MMEKLMXCA
MaTepuasibHbIX 1 HeMaTepuasibHbIX PECYPCOB;

BHOCWUTb KOPPEKTMBbI B AEATENIbHOCTb, OLIEHNBATbL COOTBETCTBUE PE3YNbTATOB
LLeNsiM, OLIEHMBATb PUCKM NOCNEACTBUIA AeATENbHOCTY;

KOOPAUHMPOBaTb W BbINOMHATL  PaboTy B YCMOBUAX  peasibHOro,
BUPTYalbHOr0 U KOMOMHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTh KPeaTMBHOE MbILLIEHNE NPU PELLEHNM XKN3HEHHbIX NPOG/eM.

2) 6a30Bble nccreaoBaTe/lbCKme AeNCTBUS:

BMafleTb HaBbIKaMWN Y4YeBHO-1CCNeA0BaTENLCKON N MPOEKTHOW AeATENbHOCTH,
HaBblKaMW  paspelleHnss  npobnem, CMOCOOGHOCTbKD U TFOTOBHOCTHIO K
CamMOoCTOSITe/IbHOMY MOUCKY METO/I0B PELLEHNS NPAKTUYECKMX 3adad, NMPUMEHEHNIO
Pa3INYHbIX METO0B NO3HAHUS;

MCMOMb30BaTh Pa3NYHbIE BUAbI AEATENbHOCTM MO0 MOMYYEHUIO HOBOrO
3HaHWsA, €ro WHTepnpeTauun, nNpPeobpas3oBaHUIO W MNPUMEHEHUIO B Y4YEOHbIX
CUTYyaUmsiX, B TOM YMCae NPy CO3AaHMN YUEOHbIX 1 COLMabHbIX NPOEKTOB;

(hopMMpOBaTb HayUHbIA TUM MbILWEHWS, BNaAeTb Hay4yHON TEPMUHOMOIUEN,
K/OUYEBLIMU MOHATUAMU U METOAAMU;

CTaBUTb UK (POpMynMpoBaTb COOCTBEHHblE 3adayn B 06pa30BaTe/IbHOWA
NeATeNIbHOCTM U XXU3HEHHbIX CUTYaLMsX;

BbISIBNATb  MPUYMHHO-CNEACTBEHHbIE CBS3W W aKTyanM3upoBaTb 3adavy,
BblABUraTb TUMOTE3y €€ pPeLUeHns, HaxOAMTb apryMeHTbl AN [JOKa3aTeNbCTBa
CBOMX YTBEPXAEHWIA, 3aaBaTb NapaMeTPbl 1 KPUTEPUN PELLIEHUS;

aHaM3MpoBaTb MOMYYEHHble B XO[dE PEeLUeHUs 3afadun  pesynbTaTbl,
KPUTUYECKM OLEHMBATb MX [OCTOBEPHOCTb, NPOrHO3MPOBaTh U3MEHEHNE B HOBbIX
YCNOBUSIX;

AaBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHBaTb NPUOBPETEHHBIA ONbIT;

OCYLLECTBNATbL Lie/leHanpaBeHHbIA MOMCK MnepeHoca CPefacTB ¥ CNoco6oB
AeCTBISA B MPOGECCMOHANBbHYHO Cpefy;

YMeTb MEPEHOCUTb 3HaHWA B MO3HABATENbHYH) M MPaKTUYECKytd 0611acTu
XXN3HEAEeATENIbHOCTY;

YMEeTb MHTErPMPOBaTh 3HAHNS U3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE WAEW, MpednaraTb OPUrUHanbHble MOAXOAbl U PeLLeHuns,
CTaBWUTb NPOGNEMbI 1 3a4aun, AONYCKAOLLIME aflbTEPHATUBHbIE PeLLEeHMS.

3) paboTa ¢ MHGopMaLeit:

OPUEHTUPOBATLCS B PA3/INYHbIX MCTOUHMKAX MHGOpMaLmn (TEKCTe y4ebHOro
nocobusi, Hay4yHO-NoMynspHoOMN nuTepaType, OMONOTMYECKUX  CNOBapsxX W
CMpaBOMHMKAX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B VIHTEpHETE), aHa/M3MpoBaTb



NH(OPMaLMIO pa3INYHbIX BUAOB U (POPM NpeacTaBeHNs, KPUTUYECKM OLIEHMBATb
eé J0CTOBEPHOCTb M HEMPOTMBOPEUNBOCTb;

(hopMynMpoBaTb 3anpocbl U MPUMEHATb Pa3/fINyHble METOAblI MPW NOUCKE U
0T60pe 6MONIorMyecKon MHMopmMaLmKn, HeobXoAMMON ANA BbIMOHEHNUA YYeOHbIX
3ajau;

npuobpetatb OMbIT MCMNOMNb30BaHMS NH(POPMALMOHHO-KOMMYHMUKATUBHbIX
TEXHO/IOrMIA, COBEPLUEHCTBOBATL KY/NbTYPY aKTUBHOIO MUCMO/b30BaHNA Pa3/INYHbIX
MOMCKOBbLIX CUCTEM,;

CaMOCTOATE/IbHO  BbIOMpPaTb  ONTUMA/IbHYO  (hOpMY  MNpPeACcTaB/eHuNs
OMONOrnYeckKor MHGopMaUmm (Cxembl, rpadnkn, anarpammbl, Tabnuupbl, PUCYHKN
W Apyroe);

MCMOMb30BaTh HayyHbI S3blK B KayeCcTBe cpeActBa npu pabote ¢
OMO0MOrMYECKON  MH(OpMaLME: MNPUMEHATb  XUMUYECKUe,  (DU3NYECKMEe 1
MaTeMaTUYeCKne 3HaKuU 1 CUMBO/bI, (hOpMYyNbl, abbpeBMaTypy, HOMEHKNATypy,
ncnonb3oBatb M Npeobpas3oBbiBaTb  3HAKOBO-CUMBO/IMYECKME  CPeAcTBa
HarnNsaHoCTu;

BMafeTb  HaBblkaMW  pacno3HaBaHMs M 3alUWUTbl  MHGOopMaLuK,
NH(OPMaLMOHHOM 6€30MacHOCTA IMUYHOCTMW.

OBnageHne YHMBePCa/IbHbIMU KOMMYHUKATUBHbIMU AeACTBUAMMW:

1) obLueHwe:

OCYLLIECTBNSATb KOMMYHMKALMN BO BCEX Cpepax XKU3HW, aKTUBHO Yy4acTBOBaTb
B Auanore WUam LUCKYCCMU MO CYLLECTBY 06CY»XAaeMoi Tembl (YMeHMWe 3ajaBaTb
BOMPOCbI, BbICKA3blBaTb CYX/AEHUSA OTHOCUTENbHO BbIMOMHEHUA MpeaiaraeMoin
3afja4un, yunTbIBaTb MHTEPECHI M COrNacoBaHHOCTbL MO3ULMIA APYrnX YYaCTHUKOB
ananora unu QUCKyccumn);

pacrnosHaBaTb HeBepbasibHble CcpeAcTBa O0O6LWEeHWs, MOHMMATb 3Ha4eHue
coUManbHbIX 3HAKOB, MPeAnOCbINOK BO3HUKHOBEHUS KOHMIMKTHLIX CUTYaLWN,
YMETb CMAryaTb KOHQIMKTbI 1 BECTU MEPEroBopbI;

BNageTb pasfIMuHbIMK crnocobamm 06LEHNS U B3aUMOAEUCTBMSA, MOHUMATb
HaMepeHus OpYrux Noaen, NpPosBsTb YBAXKUTENbHOE OTHOLLEHWE K COBECeHUKY
1 B KOPPEKTHOW (hopMe hOpMYyNNPOBaTb CBON BO3PaXKEHNS;

Pa3BEPHYTO W JIOFTMYHO M3naraTtb CBOK TOYKY 3PEHWUS C UCMO/b30BaHNEM
A3bIKOBbIX CPEACTB.

2) COBMeCTHas AesiTe/NIbHOCTb:

MOHUMaTb W MCNO/Mb30BaTb NPEMMYyLLECTBA KOMaHAHOW M MHAMBUAYA/IbHON
paboTbl NPY peLleHn 6uonornyeckon nNpobemMsl, 060CHOBbLIBaTL HEOOXOAUMOCTb
MPUMEHEHNS rPYNNoBbIX (HOPM B3aMMOAENCTBUSA NPU PELLEHNN YYEOHOI 3a4auun;

BbIOMpaTb TEMATUKY M METOAbl COBMECTHbIX [AENCTBUIA C YYETOM 0OLIMX
MHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YeHa KOMMeKTUBa,;



NPUHUMATb  LEIM  COBMECTHOM  AeATeNbHOCTW,  OpraHu3oBbIBaTb U
KOOPANHMPOBAaTb [ENCTBUA MO €& AOCTMXKEHMKO: COCTaBNATb MaH [AeNCTBUMNA,
pacnpefensTb PoAM € YYETOM MHEHWMA YYacTHMKOB, 0OCY)XAaTb pe3y/bTarbl
COBMECTHOW paboThl;

OLleHMBaTb Ka4yeCTBO CBOEro BK/Mafa M KaXAoro yyacTHMKa KOMaHAbl B
06LLMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npegniaratb HOBble [MPOEKTbl, OLEHMBaTb WAEM C MNO3NLUMM  HOBU3HBI,
OPUTMHANBHOCTU, NPaKTUYECKON 3HAYMMOCTH;

OCYLLECTBMSATb  MO3UTUBHOE CTpPaTErnyeckoe MNOBeAEeHNEe B  Pa3/INYHbIX
CUTYyaUusaX, NPOsBNATbL TBOPUYECTBO N BOOOPaXKEHNE, ObITb MHULMATUBHbIM.

OBnajgeHne YHMUBePCaIbHbIMU PEryNATUBHbIMU AENCTBUSIMIA:

1) camoopraHusauus:

MCMOMb30BaTh OWMONOrNYECKMe 3HaHWUA [N8 BbISBNEHUA Npobnem u  ux
PELUEHNS B XXMU3HEHHbBIX U YYEOHbIX CUTYaLWUsX;

BblOMpaTb Ha OCHOBE OWMOMOrMYECKUX 3HAHWA LENeBble W  CMbIC/IOBbIE
YCTAHOBKWN B CBOMX [AEMCTBMAX W MOCTYNKax Mo OTHOLLEHMIO K XXUBO Mpupose,
CBOEMY 3/10POBbLHO 1 3[10POBbI0 OKPYXKAIOLLNX;

CaMOCTOATE/IbHO OCYLWECTBNATL MO3HaBaTe/IbHYH AeATeNbHOCTb, BbISBNATb
nNpo6/eMbl, CTaBUTb U (POPMYNMPOBaTb COOCTBEHHbIE 3aa4n B 06pa30BaTe/IbHOW
NEeATENIbHOCTU U YKU3HEHHbIX CUTYaLUUsX;

CaMOCTOATE/IbHO  COCTaBNATb  M/laH  PelleHns  npobnembl € YYETOM
NMEIOLLMXCS PECYPCOB, COOCTBEHHBLIX BO3MOXHOCTEW U MPeAnoyTeHU;

[laBaTb OLIEHKY HOBbIM CUTyaLUAM;

pacLLUMpATb PaMKK y4ebHOro npeameTta Ha OCHOBE NINYHbIX NPEeANOYTEHWIA;

[lenatb 0CO3HaHHbIW BbIOOP, apryMeHTUpPOBaTb ero, 6paTb OTBETCTBEHHOCTb
3a peLUeHue;

OLIEHMBATb MPUOOPETEHHBIA OMbIT;

CnocobcTBOBaTb (DOPMUPOBAHUIO W TMPOSB/IEHNIO LUMPOKON 3pyauumMn B
pasHbIX 00MacTAX 3HaHWI, MOCTOSHHO MOBbIWATL CBOM 06pa30BaTe/lbHbIA |
KYNbTYPHbIA YPOBEHb.

2) CAMOKOHTPO/Ib:

[aBaTb OLIEHKY HOBbIM CUTyaLUsM, BHOCUTb KOPPEKTMBbI B [ESATENIbHOCTb,
OLleHMBaTb COOTBETCTBME Pe3y/bTaToB LeNsMm;

BNafleTb  HaBblKaMW  MO3HaBaTE/lbHOM  pediieKCMn  Kak  0CO3HaHMS
COBEpLUAEMbIX [ENCTBUA W  MbICIUTENbHbIX MNPOLIECCOB, WX Pe3ynbTaTtoB U
OCHOBaHWIA, MCNO/Mb30BaTb MPUEMBI pedinekcun A0S OUEHKU CuUTyauumun, Bbl6opa
BEPHOI0 PeLLEeHMS;

YMeTb OLIEHMBaTb PUCKW U CBOEBPEMEHHO MPUHUMATL PELeHNUs Mo KX
CHVDKEHNIO;



MPUHMMATb MOTMBbI U apryMeHTbl APYrMX Mpy aHaaude pe3ynbTaToB
[eATeNbHOCTK;

3) NpuHATKNE ceba 1 ApYrunX:

NPVUHMMaTbL Cebsl, NOHMMas CBOM HeAOCTaTKM U AOCTOMHCTBA;

NPUHMMATb MOTMBbI 1 aprymeHTbl APYrMX Npu aHanvMse pe3ynbTaToB
[eATeNbHOCTK;

NpW3HaBaTb CBOE NMPaBO M MpPaBo APYruX Ha OLLNOKMK,

pa3BMBaTb CMNOCOOHOCTb NMOHMMATb MMP C NO3ULMM PYTOro YeNoBeKa.

MPEAMETHDIE PE3YJIbTATDI

[MpegMeTHble pe3ynbTaTbl OCBOEHWUSA COAepXaHusi yyebHOro npeameTa
«bvonorns» Ha Yrny6/éHHOM YpPOBHE OPWEHTUMPOBAHbI Ha 0becreveHune
npounbHOro  oby4veHnss  obyuvawowmxcs  6uonormn.  OHM  BK/IKOYatOT:
cneumgmyeckme ans 61Monornm Hay4yHble 3HaHWUA, YMEHMS U CNOCO6bI AeCTBUIA MO
OCBOEHMIO, UHTEpnpeTauun 1 npeobpasoBaHUIO 3HaHWIA, BUAbl AEATENIbHOCTU M0
MOMlYYEHNIO HOBbIX 3HAHWA U UX NPUMEHEHUIO B Pa3/INYHbLIX YUYEOHbIX, a TaKkkKe B
peasibHbIX XW3HEHHbLIX CUTyauusax. lNpeaMeTHble pe3ynbTatbl NpeAcTas/ieHbl Mo
rofam nsyyeHus.

[MpeaMeTHbIe pe3ynbTaTbl OCBOEHMSA Y4yebHOro npegmerta «buonorus» B 10
Knacce [O/MKHbI OTpaXaTb:

CPOPMMPOBAHHOCTb 3HAHWA O MecTe M ponn  6uonorMm B CUCTEME
€CTECTBEHHbIX HayK, B (JOPMMPOBAHWM eCTECTBEHHO-HAY4YHON KapTWHbI MuUpa, B
MO3HaHWW  3aKOHOB  MPUPOAbI 1 pelleHnn  npobnem  pauoHaIbHOro
NMPUPOLONO/b30BaHNA, 0 BK/Ia[e POCCUMCKMX U 3apyOeXXHbIX YUYEHbIX B pa3BUTHE
éuonoruu;

B/lafleHne  CUCTEMO  OMONMOTMYECKMX  3HAHWIA, KOTOpas  BK/IHOYaeT:
OcHoBononaratowe OUONOrNYeCKMe TePMUHbI W MOHATUA  (KMU3Hb, KIETKa,
opraHu3Mm, MeTabonmsm, romeoctas, CaMOperynauus, CcamoBOCMPON3BELEHNE,
HacneACTBEHHOCTb, M3MEHUMBOCTb, POCT W pa3BUTWE), OMOMOrMYECKEe Teopum
(knetoyHasa Teopms T. LLBaHHa, M. LLineigeHa, P. BupxoBa, XpOMOCOMHas TEOpUS
HacneactBeHHoctn T. MopraHa), ydvenua (H. W. BasumnoBa - 0 LUeHTpax
MHOroobpasmss 1M MNPOUCXOXAEHUA  KYNbTYPHbIX  pacTeHWi),  3aKOHbl
(egnHOO6pa3Mst NOTOMKOB MEPBOrO MOKO/IEHMS, PacLUeneHns, YMUCTOTbl ramer,
He3aBMCMMOro HacnegosaHua [, MeH[ensa, TroOMOMOrMYecKUX psagoB B
HacneCTBEHHOW N3MEeHUYMBOCTU H. n. Basunosa), NPUHLUMNBI
(KOMMIieMeHTapHOCTW);

BNafleHne OCHOBHbIMM METOJaMM HAy4YHOro MO3HAHWA, MWCMOoJb3yeMbIX B
OMONIOTNYECKMX  UCCMEA0BAHUAX >KMBbIX 0OBLEKTOB (OMucaHue, W3MepeHMUe,
HabMo4eHNe, IKCNEPUMEHT);



YMEHMe BblAeNATb CYLLIECTBEHHbIE MPU3HAKN: BUPYCOB, KNETOK MPOKapUoT U
3YKapuoT, OAHOKNETOYHbIX K MHOFOK/IETOUYHbIX OpraHu3MoB, B TOM U4KCNeE
bakTepuid, rpnboB, PacTEHW, XXUBOTHBIX 1 YE/IOBEKA, CTPOEHMSI OPraHOB U CUCTEM
OpraHoB pPacCTeHWI, >KMBOTHbIX, Ye/loBeKa, MPOLIECCOB >KU3HEAEATEeNbHOCTH,
MPOTEKAOLWMX B OpraHM3mMax pPacTeHWUM, XMBOTHbLIX W YenoBeka, 61MoNornyeckmx
npoLeccoB: 06MeHa BellecTB (MeTabonM3M), MpeBpalleHns 3Heprum, BpoXkeHus,
aBTOTPO(YHOrO M reTepoTPOGHOro TUMOB NUTaHMA, (HOTOCUHTE3a U XEMOCMHTES],
MWTO3a, Meli03a, rameToreHesa, aMbpuoreHesa, NMOCTIMOPUOHAILHOIO Pa3BUTMSA,
Pa3MHOXEHWUS,  UHAMBUAYA/IbHOTO  pa3BUTUS  opraHuM3Ma  (OHTOreHesa),
B3aIMOJEVCTBNA reHOB, reTeposnca, UCKYCCTBEHHOMo 0T60pa;

YMeHWe YyCTaHaB/MMBaTb B3aMMOCBSI3M MeXAY OpraHomaamm KeTKM u Ux
(YHKUMAMM, CTPOEHMEM KNETOK pasHblX TKaHel W KX (YHKUUAMUK, MEXAY
opraHamy W CUCTEMaMi OpraHoB Y PacCTeHWI, XXMBOTHbIX W 4enioBeKa U KX
(OYHKUMAMMK, MeXAY CUCTEMaMWM OPraHoB M MX (YHKUMAMKU, MEXAy 3Tanamu
06MeHa BeLLeCTB, aTanamMm KAEeTOUYHOMO LMKMa U XKU3HEHHbIX LMKI0B OpraHW3MOB,
aTanaMm 3MOPUOHANIBLHOIO PasBUTMS, FEHOTUNOM U (DEHOTMMOM, (PEHOTUMOM U
(hakTOpamMm cpeabl 06UTaHKS;

YMEHUE BbISBMISATb OT/IMUUTENIbHBIE MPU3HAKN XKMBLIX CUCTEM, B TOM 4umCne
PaCTEHWI, XXMBOTHbIX W YE/I0BEKA,;

YMEHMe WCMOMb30BaTb COOTBETCTBYIOWME apPryMeHTbl, OMONOrMYECKYHO
TEPMUHOMOTMIO U CUMBOMNKY AN [OKa3aTeNbCTBa POACTBA OPraHn3MOoB PasHbIX
CUCTeMaTUYeCKMX rpynn,

YMeHMe peLlaTb 6MoNornyeckme 3afadu, BblsiBNATbL NPUUNHHO-CNEACTBEHHbIE
CBA3W MEXAY nccrefyeMbIMU 6MONOrMYECKUMM NPOLECcCaMn 1 ABEHUSMW, AenaTb
BbIBOAbl N MPOrHO3bl HA OCHOBAHUW NOYYEHHbIX Pe3y/bTaToB,;

YMEHUWe BbIMONHATL NabopaTopHble U NpakTuyeckue paboTbl, CO6MHOAATb
npasunia npu pabote ¢ y4yebHbIM 1 N1abopaTopHLIM 060PYA0BAHNEM,;

YMeHMe BblABUraTb UMOTE3bl, MPOBEPATb WX 3KCMEPUMEHTA/IbHbIMM
cpefcTeamu, (OpMynMpyst LeNb WCCMefOBaHWs, aHain3npoBaTb MOMYYEHHble
pesy/bTaTbl U AenaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4eOHO-MCC/ef0BaTe/IbCKoin paboTe no 6Guonorum,
3KOMoOrMM 1 mMeauUmMHe, NPOBOAMMON Ha 6a3e LUKO/bHbIX Hay4HbIX 0O6LECTB, W
Ny6NMYHO  NpefcTaBnATb  MNOJyYeHHble  pe3ynbTaTbl  Ha  YYEHWYECKUX
KOH(EPeHLMSX;

YMEHMe OLEHMBATb 3TUYECKME acneKTbl COBPEMEHHbIX WCCMefoBaHUA B
obnactm  6uonorm M MeAuUMHbl  (KNOHMPOBaHME,  UCKYCCTBEHHOE
On/ofOTBOPEHME, HarnpaBNeHHOE W3MEHEeHMEe reHoMa W Co3faHue TPaHCreHHbIX
OpraHun3moB);



YMeHVe OCYLLeCTBNATb OCO3HaHHbIA Bbl6Op Oyayllerd NpoheccroHaIbHOW
[eATeNnbHOCTU B 06/1acT 6uonorumn, MeauumHbl, GMOTEXHONOMNK, BETEPUHAPUN,
CeNIbCKOr0 XO0341CTBa, MULLEBOW MPOMbILIEHHOCTHW, YIry6ndTb NO3HaBaTE/IbHbIN
MHTepec, HanpaB/eHHbI Ha 0CO3HaHHbIN BbIGOP COOTBETCTBYHOLLEN Mpodieccum
NMPOAO/MHKEHNE  OMOMOrMYeCKOro 06pas3oBaHMA B OpraHu3aumax  CpefHero
NpodecCnoHaIbHOro 1 BbICLLEro 06pa3oBaHms.

MpegMeTHble pe3ynbTaTbl OCBOEHWA y4ebHOro npeameta «buonorms» s 11
Knacce [JO/MKHbI OTpaXxkaTb:

C(hOpMMPOBAHHOCTb 3HAHWA O MeCTe W ponu  6GUoorMM B CUCTEME
eCTECTBEHHbIX HayK, B (JOPMMPOBAHWM COBPEMEHHOW eCTECTBEHHO-Hay4HOWA
KapTWHbl MUpa, B MO3HAHUW 3aKOHOB MPUPOAbl U PELUEHUN 3KOSIOMMYECKNX
NpobneM 4enoBeyecTBa, a TakKKe B pelleHMM BOMPOCOB  PaLMOHa/IbHOMO
NPUPOLONO0/b30BaHUSA, ¥ B (hOPMMPOBAHUN LEEHHOCTHOIO OTHOLLEHWUA K MPUPOZE,
06LLECTBY, Ye/IOBEKY, O BK/afe POCCUMICKMX U 3apyBeXKHbIX YYEHbIX-610/10r0B B
pasBuTne Guonoruu;

YMeHVe BfafeTb CUCTEMON OMONOrMYECKMX 3HaHWA, KOTOpas BK/IHOYaeT
orpefeNieHns 1 MNOHMMaHWe CYLLHOCTM OCHOBOMOMAraroLWmx 61onornyeckmnx
TEPMUHOB W MOHATMIA (BUA, 3KOcucTeMa, Ouocdepa), OGMONOrnYeckme Teopuu
(aBontoumoHHas Teopus Y. [lapBuvHa, CUHTETUYECKAs TEOPUS 3BOJOLMK), YYEHUS
(A. H. CeBepuoBa - 0 NyTAX 1 HanpaeneHnax asonouun, B.. BepHaacKoro - o
6uocdepe), 3aKoHbl (reHeTU4Yeckoro pasHoBecusi K. Xapau u B. BaiiH6epra,
3apogpiweBoro cxoactea K. M. bapa), npasuna (MuHumyma HO. Jlnbuxa,
9KOJIOTMYECKON MupaMuibl 3Hepruu), runotesbl (runotesa «mupa PHK» Y.
Mnn6epTa);

yMeHMe  BflafieTb  OCHOBHbIMW  METOAaMuM  HayyHOro  Mo3HaHus,
NCMO/b3YeMbIMI B OMOTOTMYECKMUX NCCNELOBaHMAX XUBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHve, M3MepeHWe, HabMOAeHWe, 3KCMEPUMMEHT), CrocobaMn BbISBNEHUA W
OLEHKM aHTPOMOreHHbIX U3MEHEHWIN B MPUPOLE;

YMeHVe BblAenAaTb CYLIEeCTBEHHble MpPW3HaKW: BWAOB, OMOreoLEeHO30B,
aKocuCcTeM U Guocdepbl, CTabUNN3NPYIOLLErO, ABVKYLLErO U pa3pblBatOLLEro
eCTEeCTBEHHOI0 oTbopa, a/1nonaTpuUYeckKoro n CUMMaTPUYECKOro
B1000pa30BaHNA, BIUAHWSA ABVDKYLUMX CUM 3BOMIOLMM HA TeHO(OHA Monyisauum,
MPUCMNOCO6/IEHHOCTN OPraHU3MOB K Cpefie 06UTaHWA, YepefoBaHNsA Harpas/ieHNN
3BO/OLMK, KPYrOBOPOTa BELLECTB M NMOTOKA SHEPrMU B IKOCUCTEMAX;

YMeHVe YCTaHaB/MBaTb B3aMMOCBA3M MeXAy npoueccaMmy  3BOMOLUMMK,
OBWKYLLMMW CUMaMU aHTPOMOoreHe3a, KOMMOHEHTaMU Pas3/IMYHbIX 3KOCUCTEM W
MPUCMOCO6NEHNAMMN K HAM OPraHn3MOoB;

YMEHVE  BbISIBNATb  OT/IMUMTENIbHbIE  MPU3HAKM  XKMBLIX  CUCTEM,
NPUCNOCco6/IEHHOCTb BUAOB K cpefe 00MTaHMs, abUOTUYECKUX U BUOTUYECKUX



KOMMOHEHTOB ~ 3KOCWUCTEM,  B3aMMOCBS3eli  OpraHM3mMOB B COOOLLECTBaXx,
aHTPOMOreHHbIX U3MEHEHWIA B 3KOCUCTEMAX CBOEN MECTHOCTU;

YMEHMe MCMNoMb30BaTb COOTBETCTBYIOLUME apryMeHTbl, OGMONOrMYECKYHO
TEPMUHOMOIMIO U CUMBONMKY ANt [OKa3aTeNIbCTBa POACTBA OPraHn3MOB PasHbIX
CUCTEMATUYECKMX TPy, B3aMMOCBS3M OpraH1M3mMoB W Cpefbl 06UTaHWS, eanHCTBA
4enioBEYECKMX pac, HeobXOAMMOCTM COXpaHeHUst MHOroobpasns BULOB U
9KOCUCTEM KaK YC/I0BUS COCYLLECTBOBaHWS NPUPOAbI 1 YeN0oBEeYeCTBa;

YMeHMe peluaTb 6MoNornyeckre 3agadm, BbisiBNATbL NPUUNHHO-CNEACTBEHHbIE
CBA3U MEeXAY uccrefyeMbIMU GMONOrMYECKUMI NPoLeccaMn 1 ABNEHUSMI, AenaThb
BbIBOAbI W NPOrHO3bl HA OCHOBAHWW NMOMYYEHHBIX PE3Y/bTaTOB;

YMEHMEe BbIMOMHATL /1ab0paTopHble 1 MNpaKTUyeckne paboTbl, cobntogaTh
npasuna npy pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYyA0BaHMEM;

YMeHMe BblgBUraTb FUMOTE3bl, MPOBEPATb WX  3KCMEPUMEHTaSIbHbIMM
cpefcTBaMu, (hOPMYNUPYs LeMb  UCCNefoBaHWUs, aHaJM3MpoBaTb MOMYYEHHble
pe3ynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4eOHO-UCCeaoBaTenbCko pabote no 6uonorum,
3KONOrMN 1 MeauumMHe, MPOBOAMMON Ha 6a3e LUKO/bHbIX Hay4HbIX O6LLECTB, U
Ny6/IMYHO  MNpefcTaBNATb  MOMYYEHHble  pe3y/nbTaTbl  HA  YYEHUYECKUX
KOH(EPeHLMSX;

YMEHMEe OLeHMBaTb TMMNOTE3bl U TEOPUM O MPOUCXOXAEHWUMN XKU3HW, YeNloBeKa
N YenoBeYECKMX pac, 0 NpUYMHaX, MOCNEeACTBMAX W Cnocobax npeaoTBpaLleHns
rnobasibHbIX M3MeHeHWI B 6roctepe;

YMEHMEe OCYLLIECTB/ATL OCO3HaHHbIA BbIGOP OyayLlen MNpoteccMoHabHOM
[eATeNbHOCTY B 06M1acTK 61ONMOrMK, 3KONOTUK, NPUPOAONOL30BaHMS, MeAULIMHBI,
OMOTEXHOMOIMK, TMCUXONOTNKN, BETEPUHAPUK, CENbCKOr0 XO3AWCTBA, MULLEBONA
MPOMbILLUNEHHOCTK, YrAy6nAaTb MO3HaBaTebHbIA WHTEPEC, HarpaBfieHHbIA Ha
OCO3HaHHbI  BbIOOP  COOTBETCTBYHOLUEW  Mpodieccunm U NPOAO/KEHUE
6monornyeckoro ob6pasoBaHusi B OpraHm3aUusx cpefHero npoMeccroHasbHOro u
BbICLLEr0 06pa3oBaHus.



