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MNOACHUNTENIbHAA SATTMCKA

Mporpamma no y4vyebHomy npeamety “Buonorusa™ (oanee - 6uonorus) Ha
YPOBHe cpefHero obuiero obpa3oBaHWA pa3paboTaHa Ha OcHoBe PefepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpasoBaHun B Poccuiickoin Pefepaumm»,
droc COO, KoHuenuuu npenogaeaHWs yyebGHOro npeameTta «buonorus» u
OCHOBHbIX NONOXeHWI (hefepaibHOM paboyeil Nporpammbl BOCMUTaHUS.

YuebHbIA npegMeT «buonorus» yrnyenéHHoro yposHs m3ydeHus (10-11
Knaccobl) SBNAETCH OLHUM U3 KOMMOHEHTOB MpeAMEeTHON 061acTn «ECTeCTBEHHO-
HayuHble npeameTbl». CornacHo nonoxeHuam @rocC COO npodunbHble
yyebHble npeaMeTbl, U3yvyaemble Ha Yrny6/E8HHOM YPOBHE, ABMSKOTCA CNOCOO0M
AndepeHuraumm 00yyYeHUss Ha YPOBHe cpeaHero obuiero ob6pasoBaHUA U
npu3BaHbl 06ecrneynTb MPEeMCTBEHHOCTb MeXy OCHOBHbIM O6LMM, CpeaHUM
06LWNM, CcpefHUM NPOodeccroHa/IbHbIM U BbICLUMM 06pa3oBaHMeM. B TO Xe Bpems
KaKAbll 13 3TUX Y4ebHbIX MNpPeAMeTOB [JO/MKEH ObiTb OPWEHTUPOBAH Ha
NMPUOPUTETHOE peLleHWe 00pa3oBaTefibHbIX, BOCMUTATE/IbHbIX W Pa3BMBAOLLMX
3aja4, CBA3aHHbLIX C MpoopreHTaUMeNn 0ByYaloWMUXCs U CTUMYIMPOBAHWEM
MHTEpeca K KOHKPETHO 0611acTM HayyHOro 3HaHWs, CBA3aHHOro ¢ 6uonoruen,
MeAULMHOW, 3KONOrnei, NCUX0N0rnem, CopToM UM BOEHHBLIM [E/I0M.

[Mporpamma no yyebHomMmy npeamety “buonorna” gaét npeactaBfeHMe o
Lenn n 3agadax usydvyeHus y4yebHoro npegmeta «buonorua» Ha yrny61éHHOM
YPOBHe, onpefenset obs3are/nibHoe (MHBapMaHTHOE) NPeaMETHOE COAepXKaHue, ero
CTPYKTYpUpOBaHMe Mo pasgenam W Temam, pacnpefeneHne no Knaccaw,
PEKOMEHAYET MNOCNef0BaTe/IbHOCTb WU3y4deHUA y4yebHOro martepuana C Yy4ETOM
MEXMNPeAMETHbIX W BHYTPUMNPEAMETHbIX CBSi3ei, JIOTMKM Y4yeBHOro npouecca,
BO3pPacTHbIX 0OCOGeHHOCTe obydatowmxcs. B nporpamme no  6uonoruu
peann3oBaH MNPUHLMN MPEEMCTBEHHOCTM C U3y4yeHMeM OMOorMM Ha YpPOBHe
OCHOBHOro  06Llero o6pas3oBaHusi, 6Gnarogapsa 4Yemy MpoOCMaTpUBaeTCA
HanpaBNeHHOCTb Ha  Mocnefylollee  pa3BuUTME  OMONOTMYECKUX  3HAHWNA,
OPUEHTUPOBAHHbLIX Ha (JOPMUPOBAHME eCTeCTBEHHO-HAay4YHOro MUPOBO33pPEHUS,
9KO/IOMMYECKOro MbILLNEHNS, NPeACTaBNeHniA 0 3[40pOBOM 06pase >XM3HM, Ha
BOCMMUTaHME OGEPEeXHOr0 OTHOLUEHWS K OKpy»XKarollein npupoaHoin cpepe. B
nporpaMme Mo 6MONOTUKN TaKXe MoKasaHbl BO3MOXXHOCTW yyebHOro npegmeTa
«bvonorusi» B peanusaumyn  TpebosaHmin PrOC COO K nnaHUpyembIM
NMYHOCTHbIM, MeTanpeaMeTHbIM M MpeAMeTHbIM pesynbTaTtaM 00y4YeHuss U B
(hOopMUPOBAHMM  OCHOBHbIX BWUAOB  Yy4eOHO-MO3HaBaTe/lbHOM  AeATENIbHOCTY
0byyaloLWmMXca Mo OCBOEHUIO COAepXKaHUs OMOMOrnmyeckoro 06pasoBaHMA Ha
YPOBHe cpefHero o6Lero obpasoBaHus.

Y4ebHblii nNpeameT «bronornsa» Ha ypoBHe CpefHero obulero obpasoBaHus
3aBepllaeT 6MONOrMYeckoe 06pa3oBaHME B LIKOME W OPUEHTMPOBaH Ha



pacluvpeHve 1 yrnybneHme 3HaHuWii 00y4aloLMXCA O XWMBOW NPUPOAEe, OCHOBAX
MOJIEKY/IAPHON N KNEeTOYHOW 6uonornuun, aMopuosiornn 1 GUonorum passuTuUs,
reHeTUKK, cenekumm, BMOTEXHOMOT UM, 3BOJTKOLMOHHOIO YYEHUS 1 3KONOTUM.

N3yyeHne ydebHOro npegmeta «buonorus» Ha Yyrny6neHHOM YpPOBHE
OPUEHTMPOBAHO Ha MOArOTOBKY 0OYy4alolMXCcAa K MOCnefytoLlemy MosyyYeHuto
ovonornyeckoro  obpasoBaHMA B BYy3axX M OpraHusaumax — CpefHero
npogeccroHasibHOro obpasosaHus. OCHOBY ero CofepXKaHusa COCTaB/seT cucTema
OMONOrNYECKMX  3HAHWW, MOMYYEHHbIX MNPU  M3YYeHMU  ObyvaroLMMUCA
COOTBETCTBYIOLLMX CUCTEMATUYECKMX Pa3fesioB 6M00rMmM Ha YpoBHe OCHOBHOIO
obLiero obpasosaHua, B 10-11 knaccax 3TV 3HaHWA MONYyYarOT pasBuTMe. Tak,
pacluMpeHbl U yrny6neHbl GUONOrMYecKMe 3HaHUS O PaCTEHMUAX, >KUBOTHBbIX,
rpnbax, 6GakTepusax, OpraHU3Me YesioBeKa, OOLUMX 3aKOHOMEPHOCTAX >KU3HW,
[OMOMHUTENBbHO BK/THOYEHbI BUONOrMYecKne ceefeHns NPUKIagHoro 1 NoucKoBoro
XapakTepa, KOTOpble MOXXHO MCMO0/b30BaTb KaK OPWUEHTMPbLI ANSA MOC/efyHoLLero
Bbl6opa npodeccun. Bo3moXHa Takke MHTerpauus GMOM0rMyYecKMX 3HaHUI C
COOTBETCTBYIOLMMM 3HAHUAMU, MOMYYEHHBIMU 00YyYalOLWMMUCA MPU U3YYEHUU
(PM3MKN, XMW, Teorpadun U MaTemMaTUKN.

CTpykTypa nporpaMmbl no ydebHoMy npeaMeTy “Buonormsa™ oTpaxaeT
CUCTEMHO-YPOBHEBBIA W 3BOMOUMOHHBIA  MOAXOAbl K W3YYeHW0 61onoruu.
CornacHo um, n3y4aroTcst CBOMCTBA N 3aKOHOMEPHOCTM, XapaKTepHble A48 XXUBbIX
CUCTEM Pa3HOro YpPOBHSA OpraHu3aLnmn, 3BoOLUN OpraHNYeckoro Myupa Ha 3emre,
COXpaHeHMs OMONOrMYeckoro pasHoobpasusa nnaHetol. Tak, B 10 Knacce
M3y4atoTCA OCHOBbI MONEKYNSAPHON W KNETOYHOW 6uonoruu, amoépuonorum u
6uonornn pasBUTUA, FEHETUKN N CeneKkuum, GUOTEXHOMOMMM N CUHTETUYECKON
61onornn, akTyansMpyrTca 3HaHWA 00yvarolmMxcs Nno 60TaHWKe, 30071071,
aHaToMun, qusmonornnm denoseka. B 11 Knacce u3y4yaroTCcA 3BOMOLMOHHOE
YUYeHMne, OCHOBbI 3KO/IOTUM U YYeHue 0 brocdepe.

Y4ebHblii  npeameT  «buonormsi»  nNpu3BaH  06ecnevyMTb  OCBOEHMWE
obyyvatoLmmMmnca 61UoNOrnMYecKUX Teopuii U 3aKOHOB, MAEW, MPUHLMNOB W NpaBu/l,
NneXkalmx B OCHOBE COBPEMEHHOI eCTeCTBEHHO-HaYy4YHOW KapTUHbI MMpa, 3HaHWI 0
CTPOEHUW, MHOroobpasvm U O0COBGEHHOCTAX K/EeTKW, OpraHusmMa, nonynayuu,
61OoLEeHO3a, 3KOCUCTEeMbIl, O BbILAKLMNXCA HaYyUHbIX LOCTVXKEHUAX, COBPEMEHHbIX
nccnefoBaHusAX B 61MONOrnK, NPUKNaaHbIX acnekTax buoormMyecknx 3HaHun. Ans
pasBUTUA 1 MOALEPXKaHMSA WHTepeca OOydyarolmxca K Ouonorum Hapagy co
3HaYNTENIbHbIM 06bEMOM TEOPETUYECKOro MaTepuana B COAepXXaHUW nporpammb
no 6vmonorMm npesycMoTPeHO 3HAKOMCTBO C UCTOPWMEN CTAHOB/IEHUS U Pa3BUTUA
TOW WM WHON 06/1acT BMONOrMK, BKNAAOM OTEYECTBEHHBLIX W 3apyOeXHbIX
YUYEHbIX B peLleHre BXXHENLLINX BMONOTMYECKMX U IKONOTNYECKMX NPO6G/IEM.



Llenb n3yuyeHnst yuebHoro npegmeta «buonorvs» Ha yrny6néHHOM ypOBHE —
OBNnafleHne  ObyyvaloWMMMCA  3HaHUAMU O  CTPYKTYPHO-(hYHKUMOHA/IbHOM
OpraHu3aummM >KMBbIX CWUCTEM PasHOro paHra v npuobpeTeHne  yMeHWI
MCNONb30BaThb 3TW 3HAHUA B (DOPMUPOBAHUWN MHTEpPeca K OnpeaenéHHon obnactu
NpoeccnoHanbHON [eATeNbHOCTW, CBS3aHHOW C OGWONOrnein, MM K BbIGOPY
y4eBHOr o 3aBefleHnsa 413 NPOAO0/HKEHNA BMONOrMYecKoro obpasoBaHus.

JOoCTwKeHne Uenn  u3ydeHust  yyebHOro npeameta «buonorus» Ha
yrny61éHHOM ypoBHE 06eCneymnBaeTcs peLleHreM crefyroLwmx 3agay:

OCBOEHME 00y4YatoWUMNCA CUCTEMbI BMOTOTUYECKMX 3HAHWIA: 06 OCHOBHbIX
OMONOrNYECKMX TEOPUAX, KOHLENUMSAX, TMnoTesax, 3aKoHax, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBNAOLWMX COBPEMEHHYIO eCTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOEHUN, MHOroobpasum u OCOBEHHOCTAX OMONOrMYecKUX cuctem (KNeTka,
opraHv3m, nonynsaumus, Bug, bruoreoueHos, 6uocdepa); 0 BblAAIOLLMXCA OTKPbITUAX
M COBPEMEHHbIX UCCNeoBaHNAX B Buonoruu;

O3HaKOM/IEHMe O00y4yaloWwmnxcss ¢ MeTofaMy MO3HAHUS >KMBOW NPUPOAbI:
nccnenoBatelb,CKUMM - MeTodaMmn  61MONornyecknX Hayk  (MONEKYNsipHOA 1
KNeTOYHO 6uonorun, amépuonormm un 6UONOTUA  PasBUTUSA, TEHETUKA 1
cenekuun, OUOTEXHOMOTUM W CUHTETUYECKOA OUMONOruKM, MNaneoHTONOrnu,
aKonornun);  MeTogamyv  CaMOCTOSATE/IbHOrO  MPOBeAEHNs  BUONOrMYECKMX
uccnefoBaHuin - B nabopatopum M B npupogde (HabnogeHwe, M3MepeHue,
3KCNEePUMEHT, MOAENIMPOBaHNe);

OBNnafieHne  0OyYaroLMMUCA  YMEHMSIMW:  CaMOCTOSATENIbHO  HAxXOAMWTb,
aHann3npoBaTb W MCMOMb30BaTb OMOMNOrMYECKYD WH(OPMaLMIO; M0/b30BaThCS
6MONOrMYecKoin TEPMUHOMNOTEN UM CMMBOJSIMKON; YCTaHaB/MBaTb CBA3b Mexay
pasBuUTMEM OMONMOTUN N COLMAIbHO-3KOHOMUYECKUMU U 3KOJIOTUYECKMMMU
npo6nemMamn YenioBeyecTsa; OLEHMBATb MOCNEACTBUA CBOEW [eATeSIbHOCTM MO
OTHOLUEHMIO K OKpY)Kalouled MpupogHOM cpefe, COO6CTBEHHOMY 3[40POBbIO U
300POBbI0  OKpYXaloLWmx Nogend; 060CHOBbIBATL M cobnogatb  Mepbl
NPOMNAKTUKN UHPEKLUMOHHbLIX 3a60n1eBaHWiA, NpaBuia NoBeAeHNS B NPUPOAE U
obecneyeHnss 6e30NacHOCTU COBCTBEHHOW XXMU3HEAEeATeNIbHOCTU B Ype3BblyaiHbIX
CUTyaumsx MpPUPOLHOIO UK TEXHOreHHOr0  XapaKTepa, XapakKTepu3oBaTb
COBPEMEHHbIE Hay4Hble OTKPbITUA B 061aCTK G1ooruu;

pasBuUTHE Yy 00YYatOLWNXCH UHTENNEKTYaIbHBIX M TBOPYECKNX CMOCOBHOCTEN
B Mpouecce 3HAKOMCTBA C BbIJAIOWMMUCA OTKPbITUSAMU W COBPEMEHHBLIMU
nccnefoBaHMAMU B OMONOrMK, pellaeMbiMK €0 npobieMamMu, MeTOAO0orei
B1010rNYecKoro nccnenoBaHuns, NpoBeAeHS 3KCNePUMEHTa/IbHbIX
MCCNefoBaHuin, pelleHns 6UonornyecknX 3agay, MoaennpoBaHns G1MoIorMYecKmnx
00bEeKTOB 1 NPOLLECCOB;



BOCMMTaHNE Yy 06YyYaOWMNXCA LEHHOCTHOIO OTHOLLEHNS K XXMBOI NpUpoje B
LIe/IOM N K OTAENbHbIM €€ 06beKTaM 1 ABMEHUAM; (HOPMMPOBAHME 3KOMOrMYECKON,
reHeTUYeCKOM rpamoOTHOCTW, OOLLUEW KynbTypbl MOBEAEHUS B  NPUPOLE;
MHTErpauumn eCTeCTBEHHO-Hay HbIX 3HaHWM;

npuobpeteHme  06YyYalOWMMMNCA  KOMMETEHTHOCTM B pauMOHa/bHOM
NPUPOAONO/bL30BaHUM (COOMOAEHNE MpPaBWUN MOBEAEHUS B MNPUPOLE, OXPaHbl
BWAOB, 3KOCUCTEM, Buocdepbl), COXpaHeHUN COBCTBEHHOIO 340P0OBbA U 3[10POBbA
OKpyXatolmx  mofein  (cobnogeHuss  Mep  NpounakTuky  3abonesaHuin,
obecneyeHne 6e30MaCHOCTU XXU3HEAEATE/IbHOCTU B UPe3BblYalHbIX CUTYyaUUAX
MPUPOAHOrO0 N TEXHOFEHHOr0 XapakTepa) Ha OCHOBE  MCMOJb30BaHWUS
OM0N0rMYECKMX 3HAHWIA U YMEHWIA B NOBCEAHEBHOM XN3HN;

co3fjaHMe  YyCnoBMW AN OCO3HAHHOro  Bblbopa  O6yvatoLMMUCA
NHANBNAYabHON 06pa3oBaTe/IbHOM TpaeKkTopuH, CNoco6CTBYOLLEN
nocnedyroLemMy npogeccroHaibHOMY CaMOOMNpPeaeeHnto, B COOTBETCTBMU C
NHANBMAYAbHBIMW MHTEpecaMm U NOTPeGHOCTAMU pPermoHa.

OO0LLee YMCNO Yacos, OTBEAEHHbIX Ha M3y4deHWe BMONOrUKN Ha Yrny6neHHOM
YPOBHE CpefHero obulero obpasosaHus, coctaenset 204 vaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Hefento).

OT60p OpraHn3auMoHHbIX OpM, MeTOAOB U CPeAcTB 00ydeHWs GUONOrum
OCYLLECTB/ISIETCA C YYETOM CMEeUMUKM ero coaepXaHms 1 HanpaB/leHHOCTM Ha
MPOAO/MHKEHNEe  OGMONOrMYecKoro 06pa3oBaHMA B OpraHu3aumax — CpefHero
MPOhecCOHaIbLHOMO 1 BbICLLEro 06pa3oBaHus.

O6s3aTe/IbHbIM YCNI0BUEM MPKU 06YYeHU Bronornm Ha yrny6néHHOM YpoBHE
ABNSIETCA NPOBeAeHMe N1abopaToOpHbIX M MPaKTUYECKMX paboT. Takxke ydvacTue
06yyaloWmMXca B BbINO/THEHUWN MPOEKTHbIX N y4yebHO-MCCneaoBaTe/IbCKUX paborT,
TeMaTMKa KOTOPbIX OMPedensieTcss Yy4umTeNeM Ha OCHOBE  MMEHLLMXCS
MaTepnasibHO-TEXHNYECKMX PECYPCOB N MECTHbIX NPUPOAHbBIX YCNOBWUIA.



COOEP>XAHVE OBYUEHUA
10 KNTACC

CopepxaHue nporpammbl, Bblge/ieHHOE KypCKWBOM, HE BXOAUT B MPOBEpPKY
rocyfapcTeeHHoin ntorosow atrectaunm (FMA).

Tema 1. buonorus Kak Hayka

CoBpemMeHHas 61onorus — KOMniaekcHas Hayka. Kpatkas uctopus passuTus
ovonornn.  buonormyeckme  Haykm M uM3yvyaemble UMK MPOGAEMbl.
dyHAaMEHTaIbHbIE, MPUKNAAHbIE W MOUCKOBbIE Hay4Hble WCCNefoBaHNS B
6uonorun.

3HayeHne 6rmonornm B opmMmpoBaHnM COBPEMEHHON ECTECTBEHHO-HAYUYHOM
KapTuHbl Mupa. podeccumn, cBsizaHHble C 6uonorvein. 3HavyeHue 6Guonorun B
MNPaKTUYeCKOW [eATeNbHOCTU  YenioBeka: MefduLMHe, CeNbCKOM  XO3SCTBE,
MPOMBbILLIEHHOCTU, OXpaHe NPUPOAHI.

JemoHcTpauymn

MopTpeTbl: ApuctoTenb, TeogpacT, K. JIuHHen, XK. B. Jlamapk, Y. [apsuH,
Y. lapsei, I'. MeHgenb, B. WN. BepHagckuia, W. T1. Maenos, M. N. MeuHukos, H.
. Basunos, H. B. Tumotees-Pecosckuid, k. YoTtcoH, @. Kpuk, 4. K. benses.

Tabnuupl 1 cxembl: «CBA3b OGMONOrMN C APYrMMy Haykamu», «Cucrtema
BMOIOrNYECKMX HaYK.

Tema 2. )KnBble CUCTEMbI U UX U3YyUEHWE

JKuBble cuCTeMbl Kak npeameT u3yyeHuss 6Guonormn. CBOMCTBA KMBbIX
CUCTEM: e[AMHCTBO XWMWYECKOro CcoCTaBa, [AMUCKPETHOCTb WU  LENOCTHOCT,
CNOXHOCTb W YMNOPAAOYEHHOCTL CTPYKTYpPbl, OTKPbLITOCTb, CamoopraHusauus,
CaMOBOCIPOU3BeAeHme, pasapaXXnmMocTb, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOBH/  OpraHm3aumyi  >KMBbIX CUCTEM: MONEKYNAPHbIA,  KIETOYHbIN,
TKaHeBbIN, OpraHN3MeHHbI, nonynAaUMOHHO-BUL0BOM, 9KOCUCTEMHbIA
(broreoueHOTUYECKNIA), OMOChepHbIA. Tpouecchl, MPOUCXOAALME B KUBbIX
cucremax. OCHOBHble NpU3HaKM XMBOro. XXM3Hb Kak opma CyLLecTBOBaHUA
mMaTepuu. Hayku, n3yyaroLlme >KnBble CUCTEMbI Ha PasHbIX YPOBHAX OpraHu3aLuu.

3yyeHune XmBbIX cuctem. MeTofbl 61onorMyeckoin Hayku. HabntogeHwve,
N3MepeHue, IKCNePUMEHT, cucTeMaTu3aums, MeTaaHanms. MoHATME O 3aBUCUMOM 1
He3aBMCMMOM MepemMeHHON. [naHMpoBaHWe 3KcrepuMeHTa. [locTaHOBKa U
nposepka runotes. Hynesad runotesa. MNoHATUE BbIGOPKM M €€ LOCTOBEPHOCT.
Pasbpoc B 6OMOMOrMYeckMx AaHHbIX. OueHKa [LOCTOBEPHOCTU MOSYyYeHHbIX
pe3ynbTaToB. [1pUMUMHBLI  UCKaXKEHUA pe3ynbTaToB  3KcnepuMeHTa. [loHATue
CTaTUCTUYECKOrO TecTa.

JemoHcTpauymn



Tabnuubl 1 cxembl: «OCHOBHble MPU3HAKN >KU3HWU», «Bnonornyeckue
cuUcTeMbl», «CBOWCTBA XXMBOW MaTepun», «YPOBHU OpraHM3aumMm >KMUBOM
npupogbl», «CTPOEHUE >XMBOTHOM KNETKU», «TKaHW >XUBOTHbIX», «CUCTeMbI
OpraHoOB 4efloBEYECKOro opraHusma», «buoreoueHos», «buochepa», «MeToabl
N3YUEHNS XKMBOI NPUPOAbI».

O6opygoBaHue:  nabopaTopHoe  obopydoBaHWe — AnA  MPOBeAeHUs
HabNt0AeHNIA, U3MEPEHUIA, SKCNEPUMEHTOB.

MNpakTnyeckan pabota «VIcnonb3oBaHWe pasfIMyHbIX METOLOB  Npw
N3YYEHUU XKUBBIX CUCTEM>.

Tema 3. bronorma KNeTku

Knetka — CTPYKTYpHO-PYHKUMOHaNbHaA eauHuua usoro. Kctopus
OTKPbITUA KNeTKn. PaboTbl P. N'yka, A. JleBeHryka. KnetouHas Teopus (T. LLIBaHH,
M. LneigeH, P. BupxoB). OCHOBHble MONOXEHWUS COBPEMEHHOMW KNETOYHOWA
TeopuMn.

MeToabl  MOMEKYNSAPHON M KMETOYHOW  BMONMOrun:  MUKPOCKOMMUS,
XpomaTorpagums, 3nekTpoopes, MeTof MeudeHbIX aTtomoB, AuddepeHUManbLHOe
LEHTPUYrnpoBaHne, KynbTUBMPOBaHWE K/ETOK. W3ydeHne (OUMKCUMPOBAHHbIX
KNeTOK. DNeKTPOHHaA MUKpockonus. KoHokanbHas MUKpockonus. BuTanbHoe
(NPU>KU3HEHHOE) M3YYeHUe KNeTOK.

JemoHcTpauymn

MopTpeTol: P. T'yK, A. JleBeHryk, T. LLiBaHH, M. LLneigeH, P. Bupxos, K. M.
bap.

Tabnuupbl N cxembl: «CBETOBON MUKPOCKOM», «DNEKTPOHHbIA MUKPOCKOM»,
«/cTopus pasBmuTUA METOA0B MUKPOCKOMUM.

O6opyaoBaHMe: CBETOBOW MUKPOCKOM, MWKPONpPenapartbl pPacTUTe/NbHbIX,
YXMBOTHbIX N B6aKTepuasibHbIX KIETOK.

MpakTuyeckaa pabota «M3yyeHMe MeETOAOB KIETOYHOM 6Guonorum
(xpomatorpagmsa, anekTpodopes, AnddepeHUnanbHoe  LEeHTPUQYrmposaHue,
MLIP)».

Tema 4. Xnmnyeckasi opraHusaumsa KneTku

XUMUYECKNA cocTaB KeTKM. Makpo-, MUKPO- M YNbTPaMUKPOINEMEHTHI.
Boja n eé ponb Kak pacTBOpUTENsA, peareHTa, yyacTue B CTPYKTYpUpOBaHUU
KNeTKW, Tennoperynaumm. MuHepasibHble BeLlecTBa KNeTKu, MX buonorunyeckas
po/b. PONb KATUOHOB N aHNOHOB B K/IETKE.

OpraHuyeckue BellecTBa KNeTKW. Buonornyeckne nonumepsbl. benku.
AMWHOKMCNOTHBIN cocTaB 6enkoB. CTPYKTypbl 6e1K0BOI MONeKysbl. NepBruyHas
CTPyKTypa 6enka, nentugHas cBA3b. BTopuuyHasd, TpeTuyHasd, YeTBepTMYHas
CTPYKTYpbl.  [eHaTypaums. CsoilcTBa 6enkoB. Knaccudumkaumsa  6enkos.
Buonornyeckne QyHKUMY 6eMKOB. MNPUOHbI.



Yrnesoabl. MoHocaxapuabl, Aucaxapuabl, ofMrocaxapuibl U noaucaxapuabl.
Obwwnii  nnaH  CTPOeHWs U (PU3NKO-XMMUYECKMe CBOWCTBa  Yr/eBOAOB.
Buonornyeckne QyHKUMN yrnesoLoB.

Nunngbl. TnapodunbHO-rapodobHble ceoicTBa. Knaccugmkaums nunuaos.
Tpuravuepnabl, Qochonmnuabl, BOCKW, CTepouAbl. buonoruyeckune MyHKLMM
nmnuaos. ObLme CBONCTBA GUOMOTMYECKNX MeMOpaH — TeKYYeCTb, CNOCOBHOCTb K
caMo3aMblKaHuo, NMoaynpoHULLAEMOCTb.

HyknenHoBble kucnotel. AHK u PHK. CTpoeHWe HYKNeMHOBLIX KWUC/OT.
Hykneotugbl. MpuHumn komnnemeHTapHocTw. [MpaBuno Yapraga. CTpyktypa
OHK — gBoiiHas cnupanb. MecToHaxoxaeHne n éuonornyeckme gyHkumm AHK.
Bugbl PHK. ®yHkumn PHK B KneTke.

CTtpoeHne monekynbl AT®. Makpoapruyeckme cBA3n B Mosekyne ATO.
Buonornyeckne yHkumMm AT®P. BoccTaHOBMEHHbIE MEPEHOCUNKM, UX PYHKUNN B
Knetke. [pyrue HykneosmagTpudocaTbl (HTP). CekseHupoBaHve [HK.
MeTo/bl FTEHOMUKMN, TPaHCKPUNTOMUKA, NPOTEOMUKN.

CTpyKTypHasa 6uosnorusa: 6uoxmmmyeckme n 6mounsmyeckme mccnemoBaHus
cocTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl 6GuomMonekyn. MogenuposaHue
CTPYKTYpPbl U (DYHKUMIA BUOMONEKYNT N UX KOMMNEKCOB. KOMMbIOTEPHbIA An3aiiH 1
OpraHnyeckmin CUHTe3 BUOMONEKYN U UX HEMPUPOAHBIX aHaN0roB.

JemoHcTpauymn

[MopTpeTbl: J1. MonuHr, K. YoTcoH, ®. Kpuk, M. YUnkuHc, P. ®paHKIuH,
®. CaHrep, C. Npy3nHep.

Onarpammbl:  «PacnpefieneHve  XUMUYECKUX 3/IEMEHTOB B HEXWUBOM
npupoge», «PacnpegeneHne XMMMYeCKnX 3/IEMEHTOB B XXMBOW NPUPOAE.

Tabnuupl 1 cxembl: «llepuognyeckas Tabnmua XUMUYECKUX 3M1EMEHTOBY,
«CTpoeHne MoneKkynbl BoAbl», «BellecTBa B COCTaBe OpPraHuM3moB», «CTpoeHue
MOJIEKY/bl Benka», «CTPYKTYpbl 6eNKOBOW MONeKy/bl», «CTpOeHWe MOJEKY/
yrnesogos», «CTpoeHWe MOMeKyn /NuUnuaoB», «HYKNenHOBbIE  KUCIOTbI»,
«CTpoeHne Monekynbl AT®».

O6opynoBaHuve: XMMUYeckas rnocyaa 1 06opynosaHue.

NabopaTtopHas paboTta «Ob6Hapy>keHNe 6e/IKOB C MOMOLLbIO KaYeCTBEHHbIX
peakuuin»,

NabopaTtopHaa  pabota  «lccnefoBaHWe — HYKNEMHOBBLIX — KUC/OT,
BbleNIEHHbIX U3 KNEeTOK Pa3/InYHbIX OpraHM3mMoB».

Tema 5. CTpoeHVE U PYHKLNU KeTKN

Tunbl KNETOK: 3yKapuoTuyeckaa W nNpokapuotuyeckad. CTpPyKTYpHO-
(hYHKUMOHabHbIE 06pa30BaHNA KNETKM.



CTpoeHMe NPoKapnoTMUECKON KNeTKW. KneTouHas CTeHKa 6aKTepuia 1 apxeil.
OCOBGEHHOCTU CTPOEHUS TreTepoTPOMHON M aBTOTPOPHOM MNPOKAPMOTUYHECKMX
KNeTok. MecTo 1 posib NPOKapuoT B 6UOLEHO3ax.

CTpoeHue " (hYHKUMOHNpOBaHWe 3YKapnoTUYeCKOi KNETKMN.
Mnasmatnyeckas MembpaHa (nnasmanemma). CTpykTypa niasMaTU4ecKoid
MeM6paHbl. TPaHCMOPT BELLECTB Yepe3 MniasMaTUYecKyto MemopaHy: MacCUBHbLIN
(anddpysms, obneryéHHas aMddy3mns), akTUBHbLIA (NEPBUYHBIA M BTOPUYHBINA
aKTUBHbIA  TpaHcnopT). [lonynpoHWLaeMocTb MembpaHbl. PaboTa HaTpuia-
Ka/IMeBOro Hacoca. JHAOUMTO3: MUHOLMTO3, (paroynTos. IK3oumTo3. KnetoyHas
cTeHKa. CTpyKTypa 1 (hYHKLMM KNEeTOYHOW CTEHKWN pacTEHUIA, rpnboB.

LinTonnasma. Ljuto3onb. Lintockenet. ABvkeHre uutonnasmbl. OpraHoupl
KneTkn. OpHoMeMOpaHHble opraHomibl K/eTKW: 3HAoMMIasmaTuyeckas CeTb
(3MNC), annapaT [onbAKK, NU30COMbI, UX CTPOEHME U (PYHKLMKU. B3aMMOCBA3b
OHOMeMOpPaHHbIX OpraHongoB KeTku. CTpoeHWe rpaHynspHOro PeTuKynyma.
MexaHun3m HanpasneHusi 6enkos B AMNC. CuHTe3 pacTBOpMMbIX 6enkoB. CUHTE3
KNETOYHbIX  MeMmbpaH. [nagkuii  (arpaHynspHblil) — 3HAOMNIA3MAaTUYECKMIA
peTnukynym. CekpetopHas (pyHKUMA annapata Monbmku. Mogndrkaums 6enkos B
annapaTe [onbmkun. CopTupoBka 6enkoB B annapaTe [onbaku. TpaHcnopt
BELLECTB B KNeTKe. Bakyoninm pacTuTe/bHbIX KNeToK. KneTouHbli CoK. Typrop.

[MonyaBTOHOMHbIE ~ OpraHouAbl  KNeTKU:  MUTOXOHAPWMW,  NIacTugpl.
Mpoucxo>kaeHne muToxoHapuid 1 nnacTuid. CumoénoreHes (K.C. Mepe>KKOBCKUI,
J1. Maprynuc). CTpoeHne M (PYHKLMM MUTOXOHAPWA W nnactug. lNepBuuHbIe,
BTOPUYHbIE W CNOXHbIE  NAacTuAbl  (DOTOCUHTE3MPYIOLMX  3YKapuoT.
XnoponnacTbl, XPOMOMN/IACTbI, IENKOMNACTbI BbICLLUNX PaCTEHWIA.

HemembpaHHble opraHougbl KneTkn CTpoeHue U yHKLMU HeMeMOpaHHbIX
opraHovgos KNETKMN. Prn6ocombl. [MpoMe>Ky TOUHbIE hunaMeHTbI.
MukpogmnameHTbl.  AKTWHOBblE  MUKPO(UIaMeHTbl.  MbIlWeYHble  K/IETKM,
AKTVHOBbIE KOMMOHEHTbI HEMbILWEYHbIX KNeTOK. MUKPOTPpYOoUukn. KneTouHbIiA
UeHTp. CTpoeHWe W [ABWKEHWe >KIYTUKOB W pecHUYeK. MUKpPOTPYyOOUKM
uMTonnasmbl. LieHTpuonb. Benku, accoyumpoBaHHble C MUKpodunaMeHTamu |
MUKPOTpy60ouKkamu. MOTOpPHble GeNKu.

Anpo. Obonouka fapa, XPoOMaTuH, Kapuonnasma, SapbIWKY, UX CTPOeHUe U
(YHKUMKW. HAaepHbld  GeNKoBbIA  MaTpuKe. [MpocTpaHCTBEHHOE pPacmnooXeHue
XPOMOCOM B WHTepasHOM sape. JyxpoMaTUH U reTepoxpomMaTuH. benku
XpOMaTUHa — TUCTOHbl. [dnMHamuka $AepHONn 0607104KM B MUTO3e. HAAEpHbI
TpaHCnopT.

KneTouHble BKNOUeHUA. CpaBHUTE/IbHAA XapaKTepUCTUKA KNeTOK ayKapuoT
(pacTUTeNbHOM, XXMBOTHON, FPUOHONA).

JemoHcTpauymn



MopTpeTobl: K.C. MepexKoBckuiA, J1. Maprynuc.

Tabnuubl N cxembl: «CTpOeHME 3YKapMOTUYECKON KNeTKu», «CTpoeHume
XMBOTHON  KNeTKM»,  «CTpOeHWe  pacTUTENbHOM  KNeTku»,  «CTpoeHue
MUTOXOHAPUMN», «A4P0», «CTPOEHME NMPOKAPMNOTUUECKOIN KETKM.

Ob6opyaoBaHMe: CBETOBOW MUKPOCKOM, MWUKPONPenapartbl PacTUTe/NbHbIX,
YXMBOTHbIX KNETOK, MUKpOMpenapartbl 6akTepuasibHbIX KNeToK.

JlabopaTtopHaa paboTta «M3yyeHWe CTPOEHMA  KNETOK  Pa3/IMYHbIX
OpraHvu3moB».

MpakTnyeckasn paboTa «3yyeHne CBONCTB KNETOUHON MeMOPaHbI».

NabopaTtopHaa pabota «l/iccnefoBaHne nnamMonvsa M fAensamMonnsa B
PaCTUTENbHbIX KNeTKax».

MNpakTnyeckasa pabota  «M/3yyeHue  ABMXKEHWA  UMUTONMA3Mbl B
PacTUTE/NbHbIX KNeTKax».

Tema 6. O6MeH BeLLIECTB U NMpeBpaLLeHNEe 3HEPTUN B KIETKE

Accumunnauma n AUCCUMMNALNA — ABe CTOPOHbI MeTabosim3ma. Tunbl 06MeHa
BELLECTB: aBTOTPOMPHBIA N reTepoTPOHbIA. YyacTue Kuciopoda B OOMEHHbIX
npoweccax. OHepretTMyeckoe obecrniedyeHne KeTKu: npespaweHne ATP B
06MeHHbIX npoueccax. ®PepMeHTaTMBHbIA XapakTep peakumin  KIeTOYHOro
MeTabonmama. PepmeHTbl, WX CTPOEHME, CBOWCTBA W MeXaHW3M [AeiCTBUS.
KothepmeHTbl. OTAnYmsa (hepMeHTOB OT HEOPraHNMYeCKMX KaTaim3aTopoB. benku-
aKTMBATOPbl N OENKU-MHTMBUTOPLI. 3aBUCMMOCTb CKOPOCTM (PepMEHTaTUBHbIX
peakumin 0T pas/InyHbIX (DaKTOPOB.

[MepBUYHbLIA CUHTE3 OpraHMYecKMX BeLLeCTB B KeTke. POTOCUHTES.
AHOKCUTEHHbIA U OKCUreHHbI (oTocuMHTE3 y 6GakTepuit. CeeTocobuparoLme
MUTMEHTbI U NMUTMEHTbI PeakUMOHHOro LeHTpa. Posib X/10poniacToB B npoLecce
(poTocuHTesa. CeetoBasA 1 TemHoBas (pasbl. PoTOAbIXaHME, Cs., Cs- 1 CAM-TUMNBI
(oTocuHTesa. MNpoAyKTMBHOCTL (POTOCMHTE3a. BrmsaHMe pasnnyHbIX (PakTopoB
Ha CKOPOCTb POTOCUHTE3A. 3HaYeHMe (DOTOCMHTe3a.

XemMoCuHTes. PasHoobpasve OpraHM3mMOB-XeMOCUHTETNKOB:
HUTpUMUMpYoWmne 6GakTepun, >XenesobakTepuu, cepobakTepuun, BOAOPOAHbLIE
bakTepun. 3Ha4YeHMe XeMOCUHTE3A.

AHa3po6Hble opraHu3mbl. Bugbl 6poxkeHus. TpoayKTbl GPOXeHUAa U KX
MCMOMb30BaHWE 4Ye/loBEKOM. AHAspOoOHble MUKPOOPraHM3Mbl KaK OObeKTbl
OMOTEXHO/IOTMM U BO30YANTENN BOME3HEN.

A3p06HbIe OpraHu3mbl. STansl 3HepreTMYecKoro obMeHa.
MofroToBUTENbHBINA 3Tam. [TNKONN3 — 6ECKUCNOPOAHOE pacLLensieHne rKo3bl.

Bronornyeckoe OKMUCNEHWE, UK KNETOYHOE AblxaHue. Posib MUTOXOHAPWIA B
npoteccax 61MonorMyeckoro okucneHus. Linknmyeckme peakumm. OKUCIUTeNbHOE
(hochopunvpoBaHme. ISHeprus MemoOpaHHOro rpagveHTa NpPoOTOHOB. CUHTES



AT®: paboTa NPOTOHHON AT®-cMHTasbl. [MpenmyllecTBa aspobHOro nyTtu
0OMeHa BelLleCTB nepes aHa3poOHbIM. SPNEKTUBHOCTL IHEPreTNUYEeCKOro obMeHa.

JemoHcTpauymn

MopTpeTbl: K. Mpuctan, K. A. Tumupsases, C. H. BuHorpagckuii, B. A.
SHrenvrapar, M. Mutyenn, I'. A. 3aBap3uH.

Tabnuupbl U cxembl: «POTOCUHTES», «IHEPreTUYECKMUii 06MeH», «brnocnHTE3
6enka», «<CTpoeHue epmeHTa», «XeMOCUHTE3».

O6opypoBaHMe: CBETOBO MUKPOCKOM, 060pyA0OBaHWe ANSi NPUrOTOBNEHUS
MOCTOAHHbLIX U BPEMEHHbIX MUKPOMpenapaTos.

NabopatopHaa paboTa  «/3yyeHnMe  KaTa/IMTUYECKOM  AaKTMBHOCTM
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

JlabopatopHaa paborta «lM3yyeHne (epMEHTATUBHOIO pacLlensieHns
NepoKCcuAa BOAOPOLA B PaCTUTENIbHbLIX U XKUBOTHBIX K/IETKAX».

NabopaTtopHaa pabota «CpaBHeHMe MpPOLECCOB  (POTOCUHTE3a U
XeMOCUHTE3a».

NabopaTtopHas paboTa «CpaBHeHWE NPOLLECCOB OPOXKEHUSA N AbIXaHUS».

Tema 7. HacneacteeHHas MHGopmaLma v peaninsanns eé B KNeTke

Peakuuyn MaTpUYHOro cuHTesa. MNpuHUMN KOMMNIEMEHTAPHOCTN B peakLumnax
MaTpUYHOro cuHTe3a. Peannsauma HacnefCTBEHHON MH(opMauun. eHeTUYeCKuin
KOA, ero CBOWCTBA. TpaHCKpuMuus — MaTpuuHbld cuHTe3 PHK. TpuHumnbl
TPAHCKPUNUUKX: KOMMNJIEMEHTAPHOCTb, aHTUNapaineslbHOCTb, aCUMMETPUYHOCTD.
Co3speBaHue maTpuyHbix PHK B aykapnoTuyeckoi kneTke. Hekogupytowpe PHK.

TpaHcnauma n eé atanbl. Yyactue TpaHcnopTHbIX PHK B 6uocnHTe3e 6esika.
Ycnosus 6uocuHTesa 6enka. KofvposaHue amuHOKMUCNOT. Ponb pubocom B
buocuHTese beska.

CoBpeMeHHble MpeficTaB/NeHUs 0 CTPOeHUn reHoB. OpraHusauma reHoma y
NPOKapuoT 1 3yKapumoT. Perynaumsa akTMBHOCTW TeHOB Y NPOKapuoT. ['mnoTesa
onepoHa (®. XKakob, XX. MaH0). MonekynspHble MexaH13mbl 3KCNPECCU reHOoB Y
aykapnoT. Ponb xpomaTuHa B perynsaumn paboThbl reHos. Perynaumsa 0O6MeHHbIX
MPOLEeCCoB B KneTKe. KNeTouHblii roMeocTas.

Bupycbl — HeKneTouHble (OPMbI XKMU3HW U 06/1MraTHble napasuTel. CTpoeHue
MPOCTLIX W C/IOXKHbIX BUPYCOB, PETPOBUPYCOB, 6akTepuoaroB. XXU3HEHHbIN LMK
OHK-cogep>kawmx Bupycos, PHK-cogep>kawmx Bupycos, 6akTepunogaros.
O6paTHasa TpaHCKpunums, pesepTasa, MHTerpasa.

BupycHble 3a60/1€BaHUA YeNloBeKa, XMBOTHbIX, pacteHunin. CMA4, COVID-
19, coumanbHble U MegULMHCKME MPO6eMbl.

BuonHopmaTyrKa: nHTerpauua n aHanns 60nblnMX mMaccusoB («bigdata»)
CTPYKTYPHbIX OBMONOrMYECKMX AaHHbIX. HAHOTEeXHONOrMn B 61MONOrMn 1 MeguLnHE.
[Mporpammupyemble yHKUMKM 6enKoB. Cnocobbl JOCTaBKM N1eKapCcTB.



JemoHcTpauymn

MopTpeTsbl: H. K. Konbuos, 4. V. MiBaHOBCKWIA.

Tabnuubl n cxembl: «brocnHTE3 Benka», «I eHEeTUYECKMIA Kog», «Bupycbl»,
«bakTepuodgarn».

MNpakTnyeckan paboTta «Co3gaHne Mogenv Bupyca.

Tema 8. )KM3HEHHbI LUK KNeTKN

KneTouHbld UuKn, ero nepuogbl u peryndums. WHTepgasa M MUTOS.
OC06eHHOCTU MPOLECCOB, MPOTEKaOWMX B MHTepdase. NoAarotoBka KAeTKM K
peneHnto.  TpecMHTeTUYeCKMin  (MOCTMUTOTUYECKUIA),  CUHTETUYECKMIA  ©
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKINIA) Nepuoabl NHTepMha3sbI.

MaTpuuHblii cuHTe3 OHK — pennvkauus. TpuHumnbl penankauun OHK:
KOMMN/IEMEHTAPHOCTb,  MOJIYKOHCEPBATMBHbLIA  CUHTE3,  aHTUMNapane/bHOCTb.
MexaHnsm pennnkauum OAHK. Xpomocombl. CTpoeHMe XpoMocoM. Tenomepbl U
Tenlomepasa. XPOMOCOMHbIA Habop KNeTKA — KapuoTwmn. [OUnnougHblil 1
raniougHblin - Habopbl XPOMOCOM. [OMOJIOTUYHbIE  XPOMOCOMbI.  10n0BbIE
XPOMOCOMBb!.

JeneHne KkKnetkm — muTo3. CTagum MUTO3a W MPOUCXOAALME B HUX
npoueccbl. Tunbl MUTO3a. KapnokuHE3 1 LUTOKUHE3. bruonormnyeckoe 3HayeHue
MNTO3a.

Perynauma MUTOTUYECKOro UMKNa Knetku. lporpammupyemas KaeTouyHas
rméens — anonTos.

KnetoyHoe A4po, XPOMOCOMbI, (DYHKLMOHa/bHasA reHommka. MexaHu3Mbl
nponudpepaunn, anddepeHUMpPoBKK, CTapeHnsa U rubenn KneTok. «Liudposas
KneTkKa» — BUOMH(OpMaTUYECKMe MOAENN (DYHKLMOHUPOBAHNA KNEeTKN.

JemoHcTpaumn

Tabnuubl N cxembl: <«KU3HEHHbIA UMK KNETKU», «MUTO3», «CTpoeHune
XpomMocom», «Pennunkaunsa AHK».

O6opyaoBaHMe: CBETOBOW MMKPOCKONM, MUKponpenapatbl: «MUTO3 B K/eTKax
KOpeLLIKa NnyKa».

JlabopaTopHas pabota  «M/3yyeHMe  XpPOMOCOM Ha  TrOTOBbIX
MUKponpenapaTax».

NabopaTopHana paboTta «HabnogeHe MUTO3a B K/IETKAX KOHYMKA KOpeLLKa
NnyKa (Ha roToBbIX MUKporpenaparax)».

Tema 9. CTpoeHVE U PYHKLNM OPraHn3MOoB

buonornyeckoe pasHoobpasme OpraHun3Mos. OLOHOKNETOUHbIE,
KO/IOHWa/IbHbIe, MHOTOK/IETOUYHbIE OpraHn3MmbI.

OCO6EHHOCTM  CTPOEHMA M >KU3HEAeATENbHOCTU  OAHOK/IETOYHbIX
opraHu3moB. bakTepuun, apxen, OOHOKMETOYHbIE TPUbLI, OAHOKNETOYHbIE
BOZOPOC/U, Apyrue NPoTUCTbl. KoNoHWaNbHbIe OpraHu3Mbl.



B3ayMoCBs3b 4acTeld MHOrOK/ETOYHOrO0 opraHusmMa. TKaHW, opraHbl W
cucTeMbl opraHoB. OpraHusm Kak eiMHoe Lesnoe. [T'omeocTas.

TkaHW pacTeHuid. Twunbl pacTUTENbHLIX TKaHel: obpa3oBaTesibHas,
MOKPOBHasA, MNPOBOAALLAA, OCHOBHasd, MexaHuyeckasd. OCOOEHHOCTU CTPOeHUs,
(hYHKLMIA 1 pacrofioKeHns TKaHein B opraHax pacTeHuM.

TKaHW XXMBOTHbLIX M YenoBeKa. TWMbl XXUBOTHbIX TKaHeW: anuTenunasbHas,
COeAMHUTENbHAS, MblleYyHas, HepBHas. OCOGEHHOCTM CTPOEHUSA, (YHKUMIA U
PacnonoXeHnst TKaHel B opraHax XXUBOTHbIX U YenoBekKa.

OpraHbl. BeretatuBHble W reHepaTUBHbIE OpraHbl pacTeHnil. OpraHbl K
CUCTEeMbl OPraHoB XXWBOTHbLIX U YesioBeKa. PYHKLUN OPraHoB U CUCTEM OpPraHoB.

Onopa Tena opraHn3moB. Kapkac pacteHuil. CKeneTbl OAHOKNETOYHbIX W
MHOTOKNETOUHbIX XXWBOTHbIX. HapyXXHbIi 1 BHYTPEeHHUIA ckenet. CTpoeHue W
TUMbI COeAMHEHNS KOCTEMN.

[BwXeHne  opraHusmoB.  [IBMXKeHMe  OAHOK/IETOYHbIX  OpraHuM3MOoB:
ameébonHoe, XXryTMKoBOe, PecHU4YHoe. [BVIKEHWe MHOTOK/IETOUHbIX PacTeHWUIN:
TPOMM3Mbl W HACTUW. [BUXXEHME MHOrOKNeTOYHbIX >XMBOTHbIX W Ye/oBeKa:
MblLLeyHas cuctema. Pethnekc. CkeneTHble MbILLbl U 1X paboTa.

[MuTaHne opraHusmoB. [lornowleHne BOAbl, YINEKWACIOro rasa W
MWHepasibHbIX BELLECTB pacTeHUsAMU. [MUTaHWe >XMBOTHLIX. BHYTpMNoNoCTHOE ”
BHYTPUK/IETOUYHOE nNuLLeBapeHue. MUTaHMe MNO03BOHOYHbLIX XMBOTHbIX. OTAeNbI
NULLEeBapuUTENbHOIO TpakTa. [lulleBapuTenibHble >Kenesbl. [uileBapuTensHasa
cucTema 4YesioBekKa.

[bIxaHye opraHnM3MoB. [bixaHWe pacTeHUI. [bIXaHUe XXMUBOTHbIX. Auhdy3ns
ra3oB yepe3 NOBEPXHOCTb KNeTKN. KoXHoe AbixaHue. [bixaTenbHas NnoBepxHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. [pbixaHre N03BOHOYHbIX XMBOTHbIX N Ye/I0BEKa.
OBO/IIOLMOHHOE  YCNOXHEHME CTPOEHUA NIErKMUX TMO3BOHOYHbLIX >KMBOTHBIX.
[bixaTensHasa cuctemMa 4enoBeka. MexaHM3M BEHTUNALUUM NETKUX Yy NTUL, U
MIeKONUTaroLWmx. Perynaums aoixaHus. ObixaTeNibHble 00bEMBI.

TpaHCnopT BeLLECTB Y OpraHM3MOoB. TpPaHCMOPTHblE CUCTEMbl PacTeHWUM.
TpaHcnopT BeLWeCcTB Yy XXWBOTHbIX. KpoBeHOCHasa cucTteMa W €& opraHbl.
KpoBeHOoCHad cucTema MO3BOHOYHLIX D>KMBOTHLIX W Yenoseka. Ceppue,
KPOBEHOCHbIE cocydbl W KpoBb. Kpyrv KpoBoob6palleHns. 3IBOMOLUMOHHbIE
YCNOXHEHWS CTPOEHUA KPOBEHOCHOMW CUCTEMbl MO3BOHOYHbIX XMBOTHbIX. PaboTa
cepaua u eé perynayus.

BblgeneHve y opraHusMoB. BblgeneHne y pacTeHuid. BblgeneHve 'y
XUBOTHbIX. CoKpaTuTenbHble Bakyonu. Opradbl BblgeneHua.  ®Punbtpauus,
CeKkpeLua 1 06paTHOe BcacbiBaHWe KakK MexaHW3Mbl paboTbl OpPraHOB BblAeNeHuns.
CB#3b MOIOCTK TeMa C KPOBEHOCHOW N BbIAENUTENbHOW cucTeMamu. BolgeneHve y



MO3BOHOYHbIX XXMBOTHbIX K 4Yenoseka. Mouku. CTpoeHWe U (PYHKLMOHMPOBaHMeE
HedppoHa. Obpa3oBaHMe MOYM Y YenoBeKa.

3awmrta y opraHv3moB. 3alinTa Yy OHOKIETOYHbLIX OpraHu3moB. Cnopbl
GakTepuii M UUCTbl MNPOCTEAWMX. 3awmta Yy MHOMOK/IETOUYHbIX PacTeHUMN.
KyTukyna. CpeficTBa NacCMBHOM N XMMUYECKON 3amTbl. PUTOHLMABI.

3alwmrta Yy MHOMOK/IETOYHbLIX >XMBOTHbIX. [MOKPOBbI M MX MNPOU3BOAHbIE.
3awmta opraHmsmMa ot 60ne3Heil. VIMMyHHas cuctema denoBeka. KneTouHbI U
ryMOpasibHbIA UMMYHUTET. BpPOXAEHHBLIA U NPUOBPETEHHLIN  CneunpuyYecKunia
UMMYHUTET. Teopus KNOHaIbHO-CeNleKTUBHOTO ummyHuteta (M. Spanx, ®. M.
BepHet, C. ToHerasa). BocnanutenbHble 0TBETbI OPraHn3MoB. Po/b BPOXAEHHOIO
MMMYHUTETA B Pa3BUTUM CUCTEMHbIX 3a00/1EBAHUIA.

PasgpaXxumocTb W perynauma y  OpraHusmMoB. Pasgpakmmoctb Yy
OJHOK/ETOYHbIX OpraHuM3amMoB. Takcucbl. Pa3gpaXumMocTb W perynauusa vy
pacTeHuin. POCTOBbIE BELLLECTBA U NX 3HAYEHME.

HepBHas cuctemMa W pelnieKTopHas pPerynsaums y >XMBOTHbIX. HepBHas
cuctema v eé oTaenbl. IBOMOLMOHHOE YCNOXHEHNE CTPOEHNS HEPBHON CUCTEMBI
Y XWBOTHbIX. OTAeNbl rO0BHOMO MO3ra MO3BOHOYHbIX >XMBOTHbIX. Pediekc u
pethieKTopHas ayra. be3ycnoBHble 1 YCMOBHbIE pediieKcsl.

['ymopasibHaa perynsauma v 3HAOKPUHHAA CUCTEMA XXMBOTHLIX U Ye/l0BeKa.
XKenesbl 3HAOKPUHHOM CUCTEMbI M WX TOPMOHbI. [lelACTBME TOPMOHOB.
B3aMoCBS3b HEpPBHOWM W 3HAOKPUHHON cucTeM. [mnoTanamo-runodmsapHas
cucrtema.

JemoHcTpauymn

MopTpeT: W. I1. NaBnos.

Tabnuupl 1 cxembl: «OAHOKNETOYHbIE BOAOPOCAU», «MHOrOKIETOYHbIE
Bogopocn», «bakTepun», «lpocTenne», «OpraHbl LBETKOBbIX PaCTEHWUIA»,
«CUCTEMbl  OpPraHoB MO3BOHOYHbLIX >KMBOTHbIX», «BHYTpPeHHee CTpOeHue
HaCEKOMbIX», «TKaHW pacTeHU», «KOpHeBble CUCTEMbI», «CTPOEHUe CTebNs»,
«CTpoeHne NUCTOBON NNACTUHKM», «TKaHU XXUBOTHbIX», «CKeneT 4enoBeka,
«lnwesaputensHaa cuctema», «KpoBeHOCHas cuctema», «[lbixatenbHas
cucTema, «HepBHas cucTema», «Koxxa», «MblLLeYyHas cucTema,
«BblgenutenbHaa cucTeMa», «IQHOOKPUHHAaA cuctemMa», «CTpPOEHME MbILLbI»,
«MMyHUTET»,  «KULIEYHOMONOCTHbIE», «CxXemMa  NUTaHWA  PaCTEHWUA»,
«KpOBEHOCHbIE  CUCTEMbl  MO3BOHOYHbLIX >KMBOTHbLIX», «CTPOEHUE TUApbLI»,
«CTpoeHue nnaHapuun», «BHYTpeHHee CTpPOEHME [0XAEeBOro 4yepssi», «HepBHas
cuctema  pblb»,  «HepBHad  cuctemMa  fArywku»,  «HepBHad  cuctema
npecMmblkalowmxeca»,  «HepBHaa  cuctema  nTuu», «HepBHaa  cucTema
M/IEKONUTaIOLWMX», «HepBHasA cucTeMa YesioBeKa», «Peekce».



O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKponpenapatbl O4HOKIETOUHbIX
OpraHu3MoB, MWKpornpenapaTbl TKaHel, PakoBMHbI MOJIIFOCKOB, KOJNEKLUMN
HaCeKOMbIX, WIIOKOXMX, YKMBble 3K3eMMIAPbl KOMHATHbLIX pacTeHuid, repbapuu
pacTeHMin pas3HblX OTAENOB, B@KHbIE Mpenapatbl  >KMBOTHbLIX, CKeNeThl
MO3BOHOYHbIX, KOMINEKUMA 6ECMO3BOHOUHBIX >KMBOTHbLIX, CKeNeT YesioBeka,
obopyaoBaHmMe 4na 4eMOHCTPaLMM MOYBEHHONO M BO3AYLLHOIO NMUTaHWS PacTeHU,
pacLensieHns Kpaxmana n 6enKoB Mnof AeincTemem epMeHTOB, 06opyoBaHMe A/
[AEMOHCTpaLUMn ONbITOB MO U3MEPEHUIO XXM3HEHHOW EMKOCTU NETKUX, MeXaH13ma
AbIXaTesIbHbIX ABVKEHWIA, MOAE/IN r0/IOBHOr0 MO3ra pas/iMyHbIX YXUBOTHBIX.

JlabopaTopHas paboTa «M3yueHne TKaHen pacTeHNA.

JlabopaTopHas paboTa «M3yyeHne TKaHEeN XXUBOTHbIX».

JTabopaTtopHas paboTa «V/3yyeHne opraHoB LLBETKOBOIO pacTEHUA».

Tema 10. PasmMHOXXeHMe 1 pa3BUTNe opraHM3MoB

®opMbl PasMHOXEHUSI OpraHM3mMoB: 6Gecriofioe (BK/OYas BeretaTMBHOE) W
nonosoe. Bwuabl  6ecrnonoro  pasMHOXEHWA:  MOYKOBaHWe,  CMOPYIAums,
(hparmeHTauus, KIOHMPOBaHME.

MonoBoe pa3mHOXeHMWe. 1o/oBble KNEeTKWU, WM rameTtbl. Meino3. Ctaguu
Melio3a. [MoBefeHNe XpoMocoM B Melio3e. KpoccuHrosep. bBMONOrnyeckunin cMbicn
Melrio3a M MNOMOBOro npouecca. Meiio3 M ero Mecto B XXU3HEHHOM LUK/e
OpraH13mMos.

Mpea3apoabiieBoe pa3BuTme. FaMeToreHes3 y XXMBOTHbIX. [10N0Bble Xenesbl.
O6pa3oBaHue 1 pa3BuTME MOMOBbIX KNeToK. CnepmartoreHes n ooreHes. CTpoeHue
MO/I0BbIX K/IETOK.

OnnogoTBopeHMe ©  3MOPUOHaNIbHOE pa3BUTME KMBOTHBLIX. Crnocobbl
OMN0A0TBOPEHUSA: HAPYXKHOE, BHYTPEeHHee. MapTeHoreHes.

NHavBuayanbHOe pasBuTMe OPraHM3MoB (OHTOreHes). AMOPUMONOrnsa — Hayka
0 pasBUTUKN opraHn3MoB. MopdoreHes — ofHa 13 rnaBHbIX NPo6eM aMOPUONOTUN.
KoHuenumss mopdoreHoB 1 Mofennm mopdoreHesa. Cragum  amMbpuoreHesa
XMBOTHbIX (Ha npumepe  narywku). [ApobneHve. Twunbl  Apo6neHUS.
[leTepMUHMPOBaHHOE Y HeAepMUHMPOBAHHOe [ApobneHwe. bnacTyna, TuMbl
6nacTyn. OCO6eHHOCTU [ApO6/eHUA MIeKOMUTAKOWMX. 3apoibllleBble JIMCTKK
(racTpynsums). 3aknafka opraHoB 1 TKaHein 13 3apoAblLeBbIX IMCTKOB. B3anmHoe
B/IMSIHNE YaCTeill pa3BMBANOLLErOCH 3apofbla (3MOpPUOHabHAs  UHAYKUWSA).
3aknaflka njaHa CTPOEHWA D>KMBOTHOTO KaK pe3ynbTaT  MepapXmMyecKmnx
B3aMMOAENCTBMIN reHoB. BnunsHMe Ha 3MOpPUOHa/IbHOE pa3BUTUE PasINYHbIX
(haKTOPOB OKPY>KatoLLLEN cpefpb!.

PoCT ©n pa3BuTUe >XMBOTHbIX. [1OCTaIMOpUOHaNbHbLIN nepuog. lMpsmoe u
Henpsmoe pa3BuTWe. Pa3BuTMe C MeTamopdpo3oM Yy 6GEeCnO3BOHOYHbLIX U
MO3BOHOYHbIX >XMBOTHbIX. BMOMOrMyeckoe 3HayeHue MpPSMOro WM HEeNpsMoro



pasBUTUA, UX pPacnpocTpaHeHue B npupoge. Tunbl pocTa >KMBOTHLIX. PaKTopbl
PErynaummn pocTa XXMBOTHbLIX M YenoBeka. CTagum NocTaMopMOHa/IbHOMO pPasBUTHA
Y )XMBOTHbIX U YenoBekKa. [epnofbl OHTOreHesa yesnoseka. CTapeHue 1 CMepTb Kak
Bronornyeckme npoLecchbl.

PasMHOXeHMe N pa3BuUTUe pacTeHWW. ameTouT 1 crnopodut. Meio3 B
XM3HEHHOM UMKNe pacTteHmin. O6pa3oBaHMe CMop B Mpouecce  MeKo3sa.
[ameToreHes Yy pacTeHuid. OnnofoTBOpPeHWE W pasBUTME  PaCTUTENbHbIX
opraHusmoB. [BoiHOe OMNI040TBOPEHME Y LBETKOBbLIX pacTeHuin. ObpasoBaHue U
pasBUTNE CEMEHMW.

MexaHn3Mbl Perynaumum OHToreHesa y pacTeHuin U XKMBOTHbIX.

JemoHcTpauymn

MopTpeTol: C. I'. HaBawuH, X. LLInemaH.

Tabnuubl 1 cxembl: «BeretaTnBHOe pasMHOXeHWe», «Tunbl 6ecnonoro
pasMHOXEHUA», «PasMHOXeHMe XnamugomoHadbl», «Pa3MHOXXEHWE 3Br/eHbl»,
«Pa3MHOXeHUe ruapbl», «Meinos», «XpoMOCOMbI», «I"ameToreHes», «CTpoeHue
AALEKNETKM N criepmato3onaa», «OCHOBHblE CTagun OHTOreHesa», «[lIpsimoe u
HenpsmMoe pas3BuTMe», «Pa3BUTWE MaWMCKOro >yka», «Pa3BuTue capaHum»,
«Pa3BuTne nArywkn», «[BorMHOE OMNJI0LOTBOPEHME Y LBETKOBbIX PaCTEHMWIN»,
«CTpoeHne ceMAH OAHOAOMbHBLIX U ABYAO/bHLIX PaCTeHUn», «KU3HEHHbIA LUK
MOPCKON  KanycTbl», <« KWU3HEHHbIA UMK MXa», «KU3HEHHbIA  LMKN
NanopoTHUKa», «XKM3HEHHbIA LMK/ COCHbI».

O6opypoBaHMe: CBETOBOW MUKPOCKOM, MUKponpenapaTtbl AWLEKNETOK U
cnepmato3ouaoB, mofens «LInkn pasBuTus NAryLwKm».

NabopaTtopHaa paboTa «/3yyeHne CTPOeHWs MOJIOBbIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

MpakTnyeckaa paboTa «BblsBNeHWe NPU3HAKOB CXOACTBA 3apoAblLUel
MO3BOHOYHbIX XXMBOTHbIX».

JlabopatopHaa pa6bota «CTpoeHMe OpraHoB PasMHOXEHUS BbICLLUNX
pacTeHNn».

Tema 11. lNeHeTUMKa — Hayka O HacfeACTBEHHOCTU N U3MEHYMBOCTU
opraH13moB

WcTopus CTaHOBNEHWA W pasBUTUA TeHeTUKU Kak Hayku. Pabotbl I
MeHgens, . ge ®dpusa, T. MopraHa. Ponb 0TeYeCTBEHHbLIX YYEHbLIX B Pa3BUTUN
reHeTnkn. Pabotel H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I". .
KapneyeHko, 0. A. dununyeHko, H. B. Tumodeesa-PecoBCKoro.

OCHOBHbIe reHeTUYECKMNe MOHATUA U CUMBOJIbI. [TOMONOrMYHbIE XPOMOCOMBbI,
a/iNeNbHble TeHbl, aflbTePHATUBHbIE MPU3HAKK, LOMUHAHTHbLIA N PeLeCCUBHbIN
MPU3HaK, roMo3nUroTa, reTeposnroTa, YncTas MHUA, TMopuabl, FeHOTUN, eHoTMN.



OCHOBHble ~ MeTOAbl  TEHEeTUKWU:  TMOPUAONOTMYECKUA,  LMUTONIOTMYECKUMN,
MOJIEKYNIAPHO-TEHETUYECKMUIA.

JemoHcTpauymn

[MopTpetbl: . MeHgens, . ge ®pus, T. MopraH, H. K. Konbuos, H. W.
Basunos, A. H. bBenosepckuia, I'. [. KapneueHko, HO. A. ®unmnuyeHko, H. B.
TumodheeB-PeCoBCKMUIA.

Tabnuupl 1 cxembl: «MeToabl FeHeTUKN», «CXeMbl CKPELLNBAHUSA».

JlabopatopHaa pa6bota «[po3odmna Kak OObEKT  FeHeTUYECKUX

MccnesoBaHnm.
Tema 12. 3aKOHOMEPHOCTW HaC/MeACTBEHHOCTU
MoHornépugHoe ckpewmsaHue. [lepBblii  3akKOH MeHgens - 3akoH

efiMHo00Opasns rmépuagoB NepBoro NoKosieHus. Mpasuio 4OMUHUPOBaHMSA. BTopol
3aKOH MeHgens — 3aKoH pacluensieHuss NpusHakoB. LiMTonormyeckne OCHOBBI
MOHOTMOPUAHOIO CKpeLLmBaHna. MMnoTesa YNCTOTbI ramerT.

AHanmsmpytoLlee cKkpelmaHune. NpomMeXXyTOoUHbIA XapakTep HacnefoBaHus.
PacLuenneHne npru3HaKkoB Npu HENOHOM JJOMUHUPOBaHUN.

AnrnépunaHoe ckpelmBaHue. TpeTuin 3akoH MeHzens — 3aKoH He3aBMCUMOro
HacnefoBaHMs  NPWU3HAKOB. LiuTonornyeckme  OCHOBblI  AUrMBPULHOrO
CKpeLBaHus.

CuenneHHoe HacnefosaHve npu3Hakos. Pabotbl T. MopraHa. CuenneHHoe
HacnefoBaHWEe reHOB, HapyLUeHWe CcuenseHna Mexay reHamu. XpomocoMHas
TEeOopUs HaCNeACTBEHHOCTH.

"eHeTMKa nosia. XpOMOCOMHbI MexaHWU3M onpefeneHus nona. AyTocombl U
Mo/I0Bble XPOMOCOMbI. [TOMOramMeTHbI K reTeporaMeTHblil non. eHeTnyeckas
CTPYKTYpa NoM0BbIX XpOMOCOM. HacnefoBaHMe NprU3HAKOB, CLEMNIeHHbIX C MOoM0M.

"eHOTWN Kak LenocTHasa cuctema. MnenoTponms — MHOXKECTBEHHOE eincTBme
reHa. MHOXECTBEHHbIA annenMsMm. B3avMofencTBMe HeannebHbIX TEHOB.
KomnnemeHTapHOCTbL. Anuctas. lNonumepus.

CeHETUYECKMNIA KOHTPO/Ib PasBUTUSA PacTeHW, XKMBOTHbIX M YesloBeKa, a
TaKKe (PM3MONOrMYeCKMX MpPOLECCOB, MOBEAEHUS W KOTHUTUBHBLIX (DYHKLUMIA.
["eHeTUYeCKMe MexaHU3Mbl CUMOUOreHe3a, MeXaH13Mbl B3aMMOAENCTBUSA «XO3AMNH
— napasuTt» N «X039MH — MWUKPOOMOM». [eHeTUYeCKMe acneKTbl KOHTPONA U
N3MEHEHUA HaCcNeLCTBEHHON MH(hopMaLLMM B NOKOMEHUSAX KNETOK U OPraHn3moB.

JemoHcTpaumn

[MopTpeTbl: . MeHaenb, T. MopraH.

Tabnuubl 1 cxembl: «[epBbliA M BTOPOM 3aKOHbI MeHaens», «TpeTuid 3aKoH
MeHaensa», «AHann3snpytollee CkpelmBaHue», «HenonHoe AOMWUHMPOBaHUEY,
«ClLenneHHoe HacnefoBaHVe MPU3HAKOB Y Apo30duibl», «[eHeTMKa nona,



«Kapmotnn 4enoseka», «Kapuotun Apo3oguibl»,  «Kapuotun - ATULbI»,
«MHOXXeCTBEHHbIV annenn3m», «B3anmoaencTeme reHoB».

Ob6opysnoBaHve: Mofenb AN AeMOHCTpauMu  3aKOHOB  efMHO006pasns
rmbpnaoB MepBOro TMOKOMEHUA WM paclUeneHns npu3Hakos, Mofenb Afd
JEMOHCTpaUM/ 3aKOHa He3aBUCUMOrO Hac/nefoBaHUS MPU3HAKOB, MoAeNb ANd
AEMOHCTpaUmMn CLENIEHHOrO HacnefoBaHUsA MPU3HAKOB, CBETOBOM MMWKPOCKONM,
MUKponpenapar: «po3oduna.

MNpakTnyeckan pabota «M/3yyeHne pe3ynbTatoB  MOHOTMOPMAHOrO
CKpeLLMBaH1a y ApO30UNbI».

MNpakTnyeckan  pabota  «M3yyeHnme  pe3ynbTatoB  AUTMOPUAHOrO
CKpeLLMBaHua y Ap030nNbI».

Tema 13. 3aKOHOMEPHOCTN N3MEHUYNBOCTU

B3avmogencTBMe reHotMna W cpefbl Npu  (HOPMMPOBAHUM  (heHOTUMA.
3MeHUYMBOCTb MPU3HAKOB. KayecTBeHHble U KO/IMYECTBEHHbIe Mpu3Haku. Buabl
M3MEeHYMBOCTW: HEHACNeCTBEHHAsA U Hac/leACTBeHHas.

MoandukaumoHHas M3MeH4YMBOCTb. Ponb  cpefbl B (DOPMUPOBaAHUM
MOAN(MKALMOHHON N3MEeHYMBOCTM. Hopma peakummn npusHaka. BapuauyoHHbIN
psg WM BapuaumoHHas Kpueas (B. WMoraHHceH). CBoicTBa MOAU(MKALMOHHON
N3MEHYMBOCTW.

CeHOTUMMYeCKas N3MeHYMBOCTb. CBOMCTBA FeHOTUMMUYECKOI M3MEHUNBOCTH.
Buabl reHOTUMMYECKON N3MEHUMBOCTU: KOMOMHATMBHAA, MyTalMOHHaS.

KombuHaTBHas W3MeH4YMBOCTb. Meio3 1 NonoBoM npoLecc — OCHOBa
KOMOWHATUBHOW U3MEHYMBOCTU. PONb KOMOUHATMBHOW M3MEHYMBOCTY B CO34aHUK
reHeTUYecKoro pasHoobpasms B npefenax 04HOro Buaa.

MyTaunoHHas W3MEeHYMBOCTb. Buabl MyTauuid: TeHHble, XPOMOCOMHbIE,
reHoMHble. CMOHTaHHble W MHAYLUMPOBaHHble  MyTauuu. SALepHble W
uuTonnasMartmyeckue mytaumm. ComaTuyeckue M nosiosble MyTauun. MpUYrHbI
BO3HWKHOBEHUA  MyTauumid. MyTtareHbl ¥ WX BAUSAHWE HA  OpPraHuM3Mmbl.
3aKOHOMEpPHOCTN MYyTaLMOHHOro mnpouecca. 3aKOH TFOMOJSIOTMYECKMX PALOB B
HacneCcTBeHHOW mM3meHumBocTn (H./1. BaBunoB). BHesgepHas M3MeEHUMBOCTb U
HacneACTBEHHOCTb.

AnureHeTKa W 3NUreHOMWUKA, PO/b  3AMNUTEHe TUYECKNX (PaKTOpPOB B
HacnefoBaHUM U U3MEHYMBOCTU (DEHOTUMMYECKMX NPU3HAKOB Y OpraHnu3MOoB.

JemoHcTpaumn

MopTpeTbl: I'. e ®pus, B. NoradHceH, H. V. BaBunos.

Tabnuubl 1 cxembl: «Bugbl  n3MeHUMBOCTM», «MoAnUKaLNOHHAA
N3MEHYMBOCTb, «KoMbuHaTnBHas N3MEHYMBOCTb, «Meino3s»,
«OnnogoTeopeHme», «eHeTUYecKme 3ab0/1eBaHNA YeloBeKa», «Buabl MyTauminy.



O6opyaoBaHMe: XMBble M repbapHble 3K3eMMNAAPbl KOMHATHbIX PacTeHWiA,
PUCYHKW (hoTorpaduim) XmMBOTHBIX C PasIMYHbIMU BUAAMUN U3MEHUYMBOCTH.

NabopaTtopHas paboTta «W/ccnefoBaHme 3aKOHOMEPHOCTEMN
MOANMMKALMOHHON  M3MEHYMBOCTU. [1OCTpOeHMEe BapuauMOHHOro psga U
BapUaLMOHHON KPUBOiA».

NMpakTnyeckas pa6ota «MyTtauymm y Apo3odmnbl  (Ha  roTOBbIX
MUKponpenapaTax)».

Tema 14. ['eHeTNKa YenoBeka

KapvoTtun yenoseka. MexXayHapoaHas nporpamMmma uccnefoBaHUsa reHoma
yenoseka. MeTofbl  M3Y4YeHWA  TeHETMKM  YesloBeKa:  reHeasiorMyeckui,
6113HeLL0BbIN, LMTOreHeTUYECKIIA, NonynsLMOHHO-CTaTUCTUYECKUIA,
MOJIEKYNAPHO-TEHETUYECKMUIA. CoBpemeHHoe onpeaeneHune reHoTuna:
MONHOrEHOMHOE CeKBEHMPOBaHME, TeHOTUMNPOBaHWE, B TOM YUCMEe C NMOMOLLbIO
MLIP-aHanm3a. HacnefncteeHHble 3a601eBaHMA YenoBeka. ["'eHHble 1 XPOMOCOMHbIe
6onesHn uyenoseka. bBonesHW C HacneACTBEHHOW MPeApPacrofioXEeHHOCThIO.
3HayeHne MeAVMLUUHCKOW reHEeTUKM B NPefoTBpaleHnn N NeYeHn reHeTUYeCcKnX
3ab60neBaHMin YenoBeka. MeaMKO-TeHeTUYeCKOe KOHCYNbTUpoBaHue. CTBO/OBbIE
KNeTKN. MOHATME «reHETMYECKOro rpysa». ITUYECKMe acneKTbl UCCNe0BaHW B
061acTu pefakTMpoBaHNA reHoMa 1 CTBOJIOBbIX K/IETOK.

CeHeTUYeCKMe (aKTopbl MOBbLILEHHOW YyBCTBUTENbHOCTU YenoBeKa K
(PM3NYECKOMY N XMMUYECKOMY 3arpsi3HEHUIO OKpYXKatoLlen cpefbl. TeHeTuyeckas
NpeapacnonoXKeHHOCTL Ye/loBeKa K NaTo/ornam.

JemoHcTpauymn

Tabnmubl U cxembl: «KapuoTun 4venoBeka», «MeTofbl NU3yYeHNS TeHeTUKU
yenoBeKa», «I"eHeTnYecKne 3a60/1eBaHNS Ye/loBeKa.

MpakTnyeckasn pabota «CocTaBneHve N aHan3 PoLOC/IOBHOMN».

Tema 15. CeneKuma opraH1M3smMoB

JomecTnkauma u cenekumsa. 3apoXaeHwe Ccenekumm u  LOMEcTUKaL UK.
Yuyenne H. . BasunoBa 0 LleHTpax MPOUCXOXAEHNA W MHOroobpasms
KYNbTYPHbIX pacTeHWiA. Ponb Cenekumn B CO34aHWMM COPTOB PacTeHWil U MOPOA
XUBOTHbIX. CopT, nopofa, wWTaMM. 3akKOH TOMOJIOTUYECKNUX pPALoB B
HacneacTBeHHOW  M3meHumBocTM H. . BaBuioBa, ero 3HavyeHue [ns
CeNleKLMOHHOM paboThl.

MeToabl CeneKUMOHHON paboTbl. WMCKYCCTBEHHbIA OTO60OP: MacCoBbl U
VHANBULYaNbHBIA. JTans.l KOMOWHALMOHHOW  CeNeKuuu. cnbiTaHne
npoussoguTenerr no notomctsy. OTOGOP MO reHOTMNY C MOMOLLBbH OLEHKK
(peHoTMMa NOTOMCTBA 1 OTOOP MO reHoTUMY € NomoLbto aHanmsa JHK.

ACKYCCTBEHHbI ~ MyTareHe3  Kak  MeTOf  CeNeKUMOHHOW  paboTbl.
PagnaumoHHbIN Y XUMUYECKNIA MyTareHe3 Kak UCTOUYHUK MyTaunin y KyNbTYpPHbIX



(hopM opraHu3moB. Wcnonb3oBaHMe FEHOMHOrO pefakTUPOBaHWA W METOLOB
pekoMOUHaHTHbIX AHK An14 nonyyeHns UCXOAHOro maTepuana Ans CeNekumm.

[MonyyeHune NoAnNIOUA0B. BHyTp1BM0Bas rmépuansaums.
BAM3KOPOACTBEHHOE  CKpeliMBaHWe, WM MHOpUAWHT.  HepoAcTBeHHoe
CKpeLymBaHMe, Unn ayTopuauHr. eTeposnc M ero npuynHbl. Kicnonb3oBaHue
reteposuca B cenekumn. OTaanéHHas rnopuamsaums. NpeogoneHne 6ecnnogus
MEXBUA0BbIX TMOPUA0B. JOCTUXKEHMS CENEKLUMN PACTEHNI U KUBOTHbIX. «3eNéHas
PEeBONOLMA».

CoxpaHeHue N n3yyeHre reHeTUYeCKNX PECYpPCOB Ky/IbTYPHbIX pacTeHUin u
UX  OUMKAX  poAmdyerd  ANnd CO3[aHMSA  HOBbIX  COPTOB U rMbpuios
Ce/IbCKOXO3ANCTBEHHbLIX  KYNbTyp.  M3ydyeHue, coxpaHeHue W ynpasfieHue
reHe TUYECKUMI pecypcaMmn CellbCKOX03ANCTBEHHbIX U NPOMbICNOBbLIX YKMBOTHbIX
B LLeNAX yNyYLleHNs CYLLeCTBYIOLMX U CO3[aHNsA HOBbIX MOPOJ, NMHWIA N KPOCCOB, B
TOM uuCne C NPUMEHEHMEM COBPEMEHHbIX MeTO[OB Hay4HbIX WCCRef0oBaHWiA,
nepeaoBbIX UAel 1 NePCneKTUBHLIX TEXHOMOTUA.

JemoHcTpauymn

[MopTpeTbl: H. . Basunos, . B. MuuypuH, . A. KapneueHko, 1. T1.
JlykbaHeHKo, b. /1. Actaypos, H. bopnoyr, . K. benses.

Tabnuupl U cxembl: «LIeHTPbI NPONCXOXAEHNSA U MHOT006pa3na KynbTYpPHbIX
pacTeHnin», «3aKOH roOMOIOrMYecKUX psoB B HacNeACTBEHHON M3MEHUMBOCTU,
«MeTofbl cenekumm», «OThanéHHaa rmbpuansaumns», «MyrareHes»,

JNabopaTopHasa paboTta «/3yyeHne cOpTOB KY/bTYPHbIX PaCTEHUIA 1 NOPOS
LOMALLHNX XXNBOTHbIX».

JlabopaTopHas paboTa «M3yueHne MeTOA0B CENEKLMM PaCTEHNIN».

MNpakTnyeckasn paboTa «prBNBKa PacTEHMI».

AKCKypcus «OCHOBHble MEeTOAbl M AOCTUDKEHUA CeNnekuumn pacTeHnin u
YXNBOTHbIX (Ha CeNeKLMOHHYI0 CTaHuum1o, NneMeHHYH (hepmy,
COpPTOUCMbITATE/IbHBIA  Y4aCTOK, B TeMIUYHOE XO39MCTBO, B JlabopaTtoputo
arpoyHMBEPCUTETA UM HAYHHOTO LIEHTPA)».

Tema 16. BuoTexHonorns 1 CUHTeTNYecKasa 6monormnsa

OO6beKTbl, UCMOMb3yeMble B OMOTEXHONOIMM, — KNETOYHblE W TKaHEBble
KYNbTypbl, MWKPOOPraHu3msl, Nx XapakKTepucTumKa. TpaanLUMOoHHasA
buoTexHonornsa:  xneboneyeHne, MosyyeHWe  KUCNOMOJSIOYHbLIX  MPOLYKTOB,
BUHOZeNMe. MUKPOOBMONOrNYecKMin CUHTe3. OOBEKTbI MUKPOOMOOTNYECKUX
TeXHONOrvia. NMpon3BoACTBO 6e/ka, aMMHOKNCIOT U BUTaMUHOB.

Co3faHne TeXHOJIOTUIA Y UHCTPYMEHTOB Lie/ieHanpaB/ieHHOr0 U3MEHEHUs 1
KOHCTPYUPOBaHNA TEHOMOB C Lie/bl0 NOYyYeHNs OpraHn3MoB N UX KOMIMOHEHTOB,
COZep>KalLLnX He BCTpeyaroLLmecs B NpUpoe 6UOCMHTETUYECKIME NYTH.



KneTouHas vHxxeHepus. MeToabl KyNbTypbl KMETOK U TKaHEn pacTeHuid U
XMBOTHbIX. KpunobaHkn. ComaTuyeckas rubpuamsaums ©  COMaTUYeCKUi
ambpuoreHes. Kicnonb3oBaHve raniougoB B CefeKkuMn pacTeHwid. [lonyyeHue
MOHOK/IOHa/IbHbIX aHTUTeN. /cnonb30BaHNe MOHOK/IOHa/IbHBLIX Y NONNKNOHAbHbIX
aHTuTen B MeauumHe. VICKYyCCTBEHHOE OMIOAOTBOPEHME. PEKOHCTPYKLUS
ANLEKNETOK N K/IOHUPOBaHME XXUBOTHbIX. MeTof TpaHCcniaHTauum saep KeTok.
TexHonoruu 0340PO0BNIEHNS, KyNbTWBMPOBaHNA " MWKPOK/OHA/IbHOT 0
Pa3sMHO>XKEHUSA CeNbCKOX03ANCTBEHHbLIX KYNbTYP.

XpOMOCOMHast M TeHHas WHXeHepus. VICKYCCTBEHHbIA CUHTE3 reHa W
KOHCTpyupoBaHue pekombuHaHTHbIX AHK. Co3gaHve TpaHCreHHbIX OpraHy3Mos.
JOCTWKEHNA M MEpCrneKkTUBbl  XPOMOCOMHOM M TEHHOW  MHXXEHEepUMU.
JKOIOrNYECKME N 3TUYECKME NPOBIeMbl TEHHON NHXXeHepUN.

MeauunHckue 6uotexHonormun. MNoctreHoMmHasa umpposas meamumHa. MLP-
AnarHoctuka. MeTaboNOMHbIA  aHanm3, reHOLEHTPUYECKUA aHan3 npoTeoma
yenoBeka [N OLEHKM COCTOAHWA €ero 340poBbsA. lKIcrnonb3oBaHME CTBOJIOBbLIX
Knetok. TapreTHaa Tepanusa paka. 3D-6MOMHXeHepus Ana  pas3paboTKu
(hyHAAMEHTa/IbHbIX OCHOB MeAUMLMHCKUX TEXHONOTUIA, CO34aHUA KOMIMIEKCHbIX
TKaHell coYeTaHVeM TEeXHONOrNA TPEXMEPHOro GUOMPUHTMHIA U cKaddonanHra
AN1A peLleHns 3a4a4 NepcoHan3npoBaHHON MeaULMHDI.

Co3flaHne BEKTOPHbIX BaKUMH C Lebio 06ecrnevyeHns KOMOMHUPOBaHHOWA
3awmnTbl oT BO36yanTeneir OPBIA, ycTaHOBNEHWE MOMEKYNAPHBLIX MeXaHW3MOB
(hyHKUnoHmpoBaHna PHK-cogepXalmx BMPYCOB, Bbi3blBAKOLMX OCO60 OMacHbIe
3a60/1eBaHMA Ye/loBeKa U XKMBOTHBbIX.

JemoHcTpauymn

Tabnuupbl 1 cxembl: «ICNonb30BaHNE MUKPOOPraHNU3MOB B MPOMbILLIEHHOM
NPOU3BOACTBE», «KNeToUHaA NHXEHEePUA», «[ eHHas MHXXeHepusa».

JTabopaTtopHas paboTa «M3yyeHne 06beKTOB GUOTEXHOMIOMUN.

MNpakTnyeckan paboTa «llonyyeHne MONOYHOKUCIBIX MPOAYKTOBY.

JKCKypcus  «BUOTEXHONOIMA — BaXKHEWLWas Mpou3BoAMTeNlbHAA cuna
COBPEMEHHOCTM (Ha BUOTEXHONOrMYECKOE NPON3BOACTBO).

11 KN1ACC

Tema 1. 3apoxaeHne M pasBUTME 3BOIOLMOHHBLIX MpeAacTaBleHUn B
ononorum

3BoMOUMOHHas Teopuss Y. [dapBuHa. [peanocbiiKW  BO3HWKHOBEHUS
napBuHM3Ma. YKU3Hb 1 Hay4yHast AeatenbHocTb Y. JapBuHa.

[BWXyLLMe Cynbl 3BOMOLUMK BUAOB Mo Y. [lapBMHY (BbICOKas MHTEHCUBHOCTb
PasMHOXEHUS  OpraHM3moB, HacneACcTBEHHas WM3MEH4YMBOCTb, Oopbba 3a
CyLLEeCTBOBaHWE, eCTECTBEHHbIN N UCKYCCTBEHHbIV 0TOOP).



OdopmneHne CcUHTETUYECKON Teopun 3sonoumn (CTI). HeliTpanbHas
Teopus  3gonounn.  CoBpemMeHHas  3BOJIIOLMOHHAs  6uonorus.  3HaveHune
3BO/OLMOHHOM Teopumn B (HOPMUPOBaHMM eCTECTBEHHO-HAYYHOW KapTUHbI MUPa.

JemoHcTpauymn

MopTpetbl: ApuctoTens, K. JinHHeRn, XK. b. Jlamapk, 3. XK. CeHT-Unep, XK.
Ktosbe, Y. AapsuH, C. C. Yetsepukos, L. L. LUmanbrayseH, k. XongenH, 4. K.
benses.

Tabnuubl ¥ cxembl: «Cuctema >kmBo npupogbl (no K. JIMHHEND)»,
«JlecTHMUA XMBbIX cywects (no Jlamapky)», «MexaHuU3mM (QOpPMUPOBaAHUA
MPUCMOCOGNIEHNIA Yy pacTEHUA N XMBOTHBLIX (N0 Jlamapky)», «Kapta-cxema
mMapLupyTa nytewectsus Y. [apeuHa», «Haxoaku Y. dapBuHa», «®opMbl 60pbObI
3a CcyllecTBoBaHMe», «llopofbl ronybei», «MHoroobpasve KynbTypHbIX (hOpM
KanycTbl», «[1opogbl JOMALLHUX XUBOTHbIX», «CxeMa 06pa3oBaH/A HOBbIX BUAOB
(no Y. [apsuHy)», «Cxema COOTHOLUEHUA [ABWXYLIMX CWUN  3BOMOLUN»,
«OCHOBHbIE NONOXKEHNA CUHTETUYECKOI TEOPUM 3BONIOLUN».

Tema 2. MUKP0O3BOHOLNA U eé pe3y/ibTaThbl

[Monynauma Kak anemeHTapHaa egnHuMua 3sonouun. CoBpeMeHHble MeToAbl
OLEHKN TeHeTMYeCKOro pasHoobpasvsa n CTPYKTYypbl nonynauuin. M3meHeHue
reHo(hoHAa MonNynAUMM KakK 3/1eMeHTapHOe 3BOJIIOLUMOHHOE fABNeHWe. 3akoH
reHeTM4Yeckoro pasHoeecust [pk. Xapau, B. BaiiH6epra.

AneMeHTapHble (akTopbl (ABVXKYLLME CU/bl) 3BOMOUMKA. MyTauMOHHbIA
npouecc. Kom6buHaTMBHAsA W3MEH4YMBOCTb. [peid TreHOB —  C/yyaiHble
HeHanpas/ieHHble  W3MEHEHUs 4YacToT anfienied B nonynaumsax. ekt
OocHoBaTeNd. AMdekT OYTbINOYHOro ropibiwka. CHUXKEHWe TreHeTUYecKoro
pasHoobpasns: NpuuMHbl U cneacTeua. MposeneHne adydekTa Apeida reHos B
GonblWwMX WM ManblX nonynAuuMax.  Mwurpauun.  Msonaums Nonynsuui:
reorpauyeckas (NpPocTpaHCTBEHHAs), 61uonormyeckas (penposyKTUBHasn).

EcTecTBEHHbIM OTOOP ~— HanpasnAwWMA  (akTop 3sonouMn. Popmbl
eCTeCTBEHHOro otbopa:  ABWXKYLMIA,  CTabUIM3MPYIOWNIA,  pa3pbiBatOLLMI
(amM3pynTmBHbIA). Tonosoil 0T60pP. BO3HMKHOBEHME W 3BOMIOLUA COLMANBHOIO
NOBeLEHUA KMBOTHbIX.

[Mp1cnocobneHHOCTb  OpraHM3MOB  KaK  pe3y/ibTaT  MUKPO3BOHOL MU,
BO3HMKHOBEHVME  MPUCMOCOG/MIEHNIA Yy OpraHM3moB.  ApomMopdo3bl  ©
nanoagantauyun. MNpumepbl NPUCNOCO6NEHNUIA Y OPraHnM3MOB: MOPGOIOrnNYecKme,
(m3nonornyeckme,  GUOXMMUYECKMe,  noeefeHYeckne.  OTHOCUTENIbHOCTb
npucnocob1eHHOCTM OpraHn3moB.

Bug, ero kputepum u CTpykKTypa. BugoobpasoBaHve Kak pesynbTar
MUKPO3BOMOLUMK. 30Maums — KIo4YeBOW (hakTtop BuaoobpasoBaHus. MMyTn u
Cnoco6bl BNA006pa3oBaHuA: asnionaTtpuyeckoe (reorpaguyeckoe),



cuMmnaTpuyeckoe  (3KONOTMYECKOe),  «MIHOBEHHOe»  (nonunaonamsaums,
rmépunamsaymns). 4nmTenbHOCTb 3BOOLMOHHBIX MPOLIECCOB.

MexaHn3Mbl (hopMmnpoBaHna 61MONOrMUYecKoro pa3Hoobpasms.

Ponb  3BOMOLMOHHON Guonorum B pa3paboTke HayyHbIX MeTO0B
COXpaHeHus 6ropasHoobpasnsd. MNKPO3IBOMOLMA U KO3IBOMOLUMSA NapasuToB U UX
X035€eB. MexaHun3mbl (DOPMMPOBAHNA YCTOMUMBOCTA K aHTUOMOTUKAM U CMOCOObI
60pbObI C HEN.

JemoHcTpauymn

MopTpeTol: C. C. YeTBepukos, 3. Maip.

Tabnuubl N cxembl: «MyTauMOHHas W3MEHYMBOCTbY», «[lonynAuMOHHan
CTPYKTYypa Buga», «Cxema nposiBieHns 3akoHa Xapau—BariHoepra», «JsmxyLme
CUNbl 3BONKOLMNY», «DKOMOrMYecKas M30NaUMa MONynauMin ceBaHCKOM openmns,
«[eorpauueckas  u30MAUMA  JIMCTBEHHMUbI  CMOMPCKOM U JIMCTBEHHMUUbI
[aypPCKOin», «IMonynsaumoHHbIe BOMHbI YACNIEHHOCTU XMLLIHMKOB U XXePTB», «CxeMa
[IeNCTBNA  eCTECTBEHHOro o0Tbopa», «®PopmMbl 60pPbObI 33 CYLLECTBOBAHMEY,
«HAyCTpranbHbIA MenaHu3M», «KuBble MCKoNaemble», «OKPOBMTENbCTBEHHAS
OKpacka XXMBOTHbIX», «[MpepynpexgaroLas OKpacka YXMBOTHBIX»,
«dusnonornyeckne agantauum», «Mpucnocob6NeHHOCTb OpraHM3MoB U eé
OTHOCUTENbHOCTb», «KpuTepumn Buaa», «Buabl-aBOMHNKN», «CTPYKTypa Buaa B
npupoge», «Cnocobbl BNA006pa3oBaHusa», «Ieorpaduyeckoe Buaoobpa3oBaHme
TPEX BWAOB NaHAbIWEN», «3IKOMOrMYeCKoe BMA006pa3oBaHMe BUAOB CUHULY,
«Monmnnonabl pacTeHUn», «KanycTHO-pefeYUHbI rnbpua.

O6opynoBaHue: repbapun pacTeHU, KONTEKLMM HAaCEKOMbIX, Yydesna NTul, 1
3Bepeilt C npumepamMun pasfiMyHbIX MPUCMOCO6MIEHNIA, Yyyena NTUL W 3Bepei
pasHbIX BWAOB, Trepbapunm pacTeHWA OGNM3KMX BUAOB, 006pa30BaBLUNXCA
pasIMYHbLIMK criocobamu.

NabopaTopHaa paboTa «BbifBeHNe W3MEHYMBOCTU Yy 0COGel OfHOro
BULA».

NabopaTtopHasa  pa6boTta  «[lpucrnocobneHns  opraHMsamMoB M UX
OTHOCUTE/bHAA Lie/1Ieco06pasHOCTb.

NabopaTopHaa pa6boTa «CpaBHEHME BMAOB MO MOPGOIOrMYecKomy
KpUTEPUIO.

Tema 3. Makpo3Bo/HoLUUA U eé pe3ynibTaTthbl

MeToabl  M3y4yeHUss  MakKpo3Bo/OUMW.  [lafeoOHTONIOTMYeCKe  MEeTOApbI
n3ydeHuss agonoumMun. lepexogHble  (opMbl U (DUNOreHeTUYeCKMe  psagbl
OpraH13mMos.

Buoreorpaduyeckne meTofbl M3y4veHWs 3Bontouun. CpaBHeHue (opbl U
(hayHbl MaTepUKOB M OCTPOBOB. buoreorpaguyeckne obnactu 3emnn. Bupgbl-
SHAEMUKMN N PESINKTI.



AMOPMOIOrMYecKMe U CpaBHUTENbHO-MOPMONIOrNYecKMe METOLbl U3YYeHUs
3BOMOUMKN. [eHeTUYeCKMe MexaHU3Mbl 3BOJIIOLUN OHTOreHe3a W MOAB/EHUSA
3BOJIIOUMOHHbBIX  HOBLLECTB.  [OMOMOrMYHbIE W aHa/IOTUYHblE  OpraHbl.
PyaMMeHTapHble  opraHbl W artaBU3MBbI. MoneKkynapHO-reHeTUYecKme,
OMOXMMMYECKME M MaTemMatuyeckume  METOAbl  M3YYeHUs  3BONHOLMMK.
fOoMonornyHole reHbl. COBpPeMeHHble MeTOAbl MOCTPOEHUS (PUIOreHeTUYECKNX
[lepEBbLEB.

XPOMOCOMHbIe MyTauun 1 3BO/HOLNSA TeHOMOB.

OO6Lime 3aKOHOMEPHOCTM (npaBuna) 3BOAKUMNA. TIPUHUMN CMeHbI (PYHKLWIA.
HeobpatumocTb 3sonouun. AgantveHas paguaums. HepaBHOMepPHOCTb TeMroB
3BOTIOLMN.

JemoHcTpauymn

MopTpeTbl: K. M. bap, A. O. Koanesckuin, ®. Mwonnep, 3. 'eKKesb.

Tabnuubl N cxembl: «PUNOreHETUYECKNIA PAL NoLWaan», «APXeonTepUKC,
«3Bepo3ybble  Awepbl»,  «Cteroueansbl»,  «PUHMOPUTLI»,  «CeMeHHbIe
NanopoTHUKM», «buoreorpaguyeckne 30HblI 3eMnu», «[pend KOHTUHEHTOBY,
«PenuKTbl», «HavasnbHble CTaguMmM 3MOPUOHANBHOTO Pas3BUTUA MO3BOHOYHbIX
XWUBOTHbIX», «[OMOJIOTMYHbIE W  a@HANOTMYHbIE OpraHbl», «PYyAUMEHTbLI»,
«ATaBU3MbI», «XPOMOCOMHble Habopbl 4esoBeka W LWUMMNaH3e», «[ f1aBHble
Hanpas/eHns 3BonLMn», «OB6LLMe 3aKOHOMEPHOCTU 3BONHOLMM».

Ob6opynoBaHve: KOMMEKUUN, repbapun, MyNsHKM WUCKOMaeMblX OCTaTKOB
OpraHn3MoB, MY/ISKA FTOMOIOTUYHbIX, aHaIOTNYHbIX, PYAUMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KOJINEeKL MM HACEKOMbIX.

Tema 4. [poncxoxaeHve 1 pasBmuTme XXNU3HN Ha 3em/ie

HayuyHble runoTesbl MPOUCXOXKAEHUA XWU3HM Ha 3emne. ABUOreHes w
naHcnepmus. [loHay4Hble NPeAcTaBleHNS O 3aPOXKAEHNN XU3HN (KpeaLyoHN3M).
[(MnoTe3a NOCTOAHHOIO CamM03apOXKAEHNA XXN3HU U eé onpoBepXeHue onbiTamu .
Peawn, /1. CnannaHuaHu, J1. MNactepa. NponcxoxaeHue Xn3Hu n actpoburonorns.

OCHOBHbIe aTan.l HeopraHnyecKoi 3BOTOLNN. [MnaHeTapHas
(reoniormyeckas) a3somouma. Xummyeckas 3BOMOUMA. AOMOreHHbIA CUHTe3
OpraHM4ecKux BeLLecTB K3 HeopraHuyeckux. OnbiT C. Mwunnepa u . HOpw.
Ob6pasoBaHune nonMMmepoB K3 MoHOMepoB. KoauepBatHasa runotesa A. W.
OnapwuHa, runoTesa NepBMYHOro 6ynboHa K. XongeiHa, reHeTMyeckas runoresa
. Ménnepa. Pubosumbl (T. Yek) u runotesa «mupa PHK» Y. ['mn6epra.
dopmrpoBaHne MembpaH 1 BO3HMKHOBEHME NMPOTOK/ETKMW.

NcTtopmnsa 3emnm 1M MeToAdbl €€ u3yyeHUsa. lVIckonaemble oOpraHu4yeckue
octaTtku. [eoxpoHonorma wn eé wmetodbl. OTHOCMTENbHAA W abCONKOTHasA
reoxXpoHonorus. ["'eoxXpoHON0rnyeckas LKana: 30HbI, 3pbl, NEPUOLbI, IMOXN.



HauyanbHble 3Tanbl OpraHuMyeckoin asonouun. [losBieHne U 3BOMOLMS
MepBbIX KIETOK. JBoMouna meTtabonvm3ma. BO3HMKHOBEHME MepBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIe GUONMEHKN KaK aHa/ior nepBbiX Ha 3emsie COOOLLECTB.
CtpomartonnTbl. [NpoKaproTbl K 3yKapnoThbl.

[MponcxoxaeHve aykapmoT (CMMbuoreHes). SBOMOLMOHHOE NPOUCXOXKAEHME
BUPYCOB. [1ponCXOXAeHWe MHOrOK/IETOYHbIX OpraHuM3mMoB. BO3HWKHOBeHVe
OCHOBHbIX FPYMM MHOMOK/1ETOUYHbIX OpraH1N3MOB.

OCHOBHble 3Tarnbl 3BOMIOLUMM BbICLLIMX pacTeHUiA. OCHOBHble apoMOopto3bl
pacTeHuin. BbIxof pacTeHMid Ha cywy. [losiBneHWe CrnopoBbIX pPacTeHWin K
3aBoeBaHMe wuMKn cywn. CemeHHble pacTeHus. [pOMCXOXAeHME LBETKOBbIX
pacTeHWiA.

OCHOBHble 3Tanbl 3BOJMOLUMM XMBOTHOrO Mupa. OCHOBHble apoMopdo3bl
XXMBOTHbIX. BeHackas (hayHa. KemMOpUINCKMiIA B3PbIB — MOSIBNIEHWE COBPEMEHHbIX
TMNOB. [epBble XOPA0BbIe XXMBOTHbIE. XKM3Hb B BOAE. IBOMOUMNSA MO3BOHOUHbIX.
MpouncxoxkaeHve amubnin n penTuanin. TPONCXOXKAEHVE MEKONUTatoWmMX W
ntvy. MpuHUMN  KNoYeBoro apomopdosa. OcBoeHWe 6eCrno3BOHOUYHbIMK U
MO3BOHOYHbIMW XXUBOTHbLIMM CYLLIW.

Pa3BuTVe XM3HW Ha 3emsie MO 3pam U Mepuofam: apxeur, MPOTEPO30iA,
Naseo3oil, Me3030i, KanHOo30M. O6wasd XapakTepucTuka Kavmata MU
reonormyecknx npoteccos. [llosiBneHne M pacuBeT XapaKTepHbIX OpraHu3MoB.
YrneobpasoBaHue: ero yc/iioBus v BAUSHWE Ha ra3oBblil COCTaB aTMOCHEpbI.

MaccoBble BbIMUPaHUA — 3KO/IOTUYECKME KPU3UCbI NMPOLLIOro. MpuynHbl 1
CNeACTBMA MacCOBbIX BbIMMpPaHWil. COBPEMEHHbIA 3KOMOTMYECKUIA KPU3UC, €ero
0cobeHHocTwn. NMpobnema coxpaHeHUss 6UopasHOobpasuns Ha 3eme.

CoBpeMeHHas cucTemMa opraHuyeckoro mupa. MpuHUmMnel Knaccugukaymm
opraHu3moB. OCHOBHbIe CUCTeMATMYeCKKMe rpynmbl OpraHu3Mos.

JemoHcTpauymn

MopTpeTbl: ®. Peaun, /1. CnannaHuaHu, J1. Mactep, L. 1. MeuHukos, A. .
OnapwuH, k. XongenH, . Ménnep, C. Munnep, I'. FOpw.

Tabnuubl 1 cxeMbl: «Cxema onbiTa ®. Pegn», «Cxema onblita J1. [Nactepa no
M3YYeHNI0 CcamMo3apoXXaeHusa XusHum», «Cxema onbita C. Mwunnepa, . KOpu»,
«JTanbl  HeopraHWYecKoW  3BOMOUMU»,  «["€OXPOHOMOrnYecKas  LUKana»,
«HayvasibHble 3Tanbl OpraHNYeckoin 3BoNLMK», «CxeMa 06pa30oBaHUA 3yKapuoT
NyTéM cumbuoreHesa», «Cuctema >XMBOW nNpupodbl», «CTpoeHWe BUpyca»,
«ApomMopo3bl  pacTeHUi», «PUHNOGUTLI», «OAHOKNETOUYHbIE BOAOPOCN,
«MHOrOKMeTOUHble  BOAOPOCAM», «MxXu», «[1anopoTHUKU», «[ 0N0CEMEHHbIE
pacTeHus», «OpraHbl LIBETKOBbIX pacTeHUn», «Cxema pasBUTUS >KUBOTHOIO
MUpa», «ApoMOpPGo3bl XKMBOTHbIX», «[lpocTeliwne», «KnWeyHONONOCTHbIE,
«[1nockne yepsu», «YneHncToHorumne», «PbIbbI», «3eMHOBO/HbIE,



«[pecmbikatowmecs», «MTuubl», «MnekonuTalowme», «Pa3BuUTME XWU3HU B
apXxenckom ape», «Pa3BUTUE XM3HW B MPOTEPO30NCKON 3pe», «Pa3BUTHE XXN3HU B
Maneo30MCKon ape», «PasBUTME XKU3HN B ME3030MCKOIN 3ape», «PasBUTME YKN3HU B
KaHO30MCKOI 3pe», «CoBpPeMeHHas cUcTemMa OpraHU4YecKoro Mupa.

Ob6opypoBaHve: repbapun pacTeHUIn  Pas3IMYHbIX OTAEN0B, KOMNeKuun
HaCeKOMbIX, BIa&XKHble Nnpenapartbl XXMBOTHbIX, PAKOBMHbI MOJITHOCKOB, KOMIEKL MM
UrNIOKOXUX, CKeNeTbl MO3BOHOYHbLIX D>KMBOTHbIX, 4ydena MTUL W 3Bepen,
KONJIEKLMN OKaMeHesNIoCTel, MOMe3HbIX WCKOMAaeMbIX, MY/SHKN  OpraHU4eckmnx
OCTaTKOB OpraHn3MoB.

BupTyanbHaa  nabopatopHasa pabota «MofenMpoBaHve  OMbITOB
Mwunnepa—HOpKn No M3y4eHNto abMOreHHOro CMHTe3a OpPraHNYecKnX CoeMHeHUI B
MepBUYHOI aTMocCgepe».

JlabopaTtopHaa pabota «l/I3yyeHMe M OnucaHWe MWCKOMaeMblX OCTaTKOB
APEBHMX OpPraHu3MOoB».

MpakTnyeckaa pabota «M3yyeHMe OCOOGEHHOCTEN CTPOEHUS pacTeHUM
pasHbIX OTAEN0B.

MpakTuyeckasa paboTta «/13yyeHne 0COOEHHOCTeN CTPOEHUS MO3BOHOUYHbIX
YXMBOTHbIX».

Tema 5. IponcxoxaeHve YenoBeka — aHTPOMOreHes

Pasgenb! 1 3agayv aHTpornosiornn. MeToasl aHTPOMosIornn.

CTaHOB/IEHME MNPEACTaBMEHNI O MPOUCXOXAEHMN YenioBeka. PennrnosHble
BO33peHNs. COBPEMEHHbIE Hay4Hble TEOPUN.

CXO[CTBO Ye/I0BeKA C XXMBOTHbIMKN. CCTEMATMUECKOE MOMOXEHWE YenoBeka.
CBuaeTeNbCTBA  CXOACTBA  Ye/lOBEKA C  >KMBOTHbIMW:  CPaBHMUTE/IbHO-
MOpP®OosIornyecKue, ambpronornyeckue, (h131M0N0ro-6MoXMMmnYecKme,
nosefeH4Yeckme. OTNNYMA YeNoBEKA OT XKMBOTHBIX. MPAMOX0OX/AEHNE U KOMMEKC
CBSI3aHHbIX C HMM NPW3HAKOB. Pa3BMTMe roNOBHOMO MO3ra U BTOPON CUMHa/IbHOM
CUCTEMBI.

ABmxyLine cunbl (pakTopbl) aHTpOMNoOreHesa: 61MoNOrMYeckune, coLlmasbHbIe.
COOTHOLLIEHNE BUONOTNYECKMX M COLMaIbHbIX PaKTOPOB B aHTPOMOreHese.

OCHOBHble CTagun aHTporioreHesa. PaHHMe 4enoBeKooOpa3Hble 06e3bsHbI
(NPOKOHCY/bI) N paHHWEe MOHTUAbI — 06LLMe NPeAKM YeNOBEKOOOPA3HbIX 06e3bsH 1
nofen. ABCTpasioNUTEKN — ABYHOrve npefdku ntogeid. YenoBek ymesblid, nepsble
M3roTOB/IEHMS OPYAUIA Tpyaa. YenoBeK NPAMOXOAALMIA U MePBbIA BbIXOA, Nt0Aein
3a npegenbl  Adpukn.  Yenoek rengenbbeprckni  —  06WMiA  Npeaok
HeaHAePTabCKOro YesioBeka M YesioBeka pasymMHOro. Yenosek HeaHAepTa/lbCKUiA
KaK BWA NOLER XOMo4HOro Knvmata. YUenoBek pasyMHbIi COBPEMEHHOIO TuMa,
[NEHNCOBCKNIA  YefioBeK, OCBOEHME KOHTWHEHTOB 3a npefenamu  AdpuKn.
[ManeoreHeTKa 1 NasieoreHOMMKa.



JBONOUMA COBPEMEHHOIO YesioBeKa. ECTeCTBEHHbI OTOOP B MOMYyNsALMAX
yenoBeka. MyTaUMOHHBIA npouecc M nonMMopgm3mM. onynsaunoHHbIE BOJIHBI,
Apend) reHoB, Murpaumns U «3ggekT ocHoBatens» B NOMyAsAUUAX COBPEMEHHOTO
4enoBeKa.

Uenoseueckne pacbl. lNoHATME O pace. bonbline pacbl: eBponeougHas
(eBpasuiickas),  aBCTpaso-HerpongHas  (3KBaTtopuasibHas),  MOHrosiongHas
(asnartcko-amepukaHckas). Bpems n nyTu paccefieHusi YenoBeka MO MNaHeTe.
EAMHCTBO  YenoBeyecKMx  pac. HayyHas  HecOCTOATeNbHOCTb  pacu3ma.
[MprCcnoco6/eHHOCTb YesloBeKa K pasHbIM - YCNOBUAM  OKpY»XKatoLein  cpefbl.
BnmsiHue reorpaduyeckoin cpefbl W apeidpa reHoB Ha  MOPQOOruK  wu
(h13M0MI0T IO YesioBeKa.

MexgucumnamHapHble  MeToAbl B (hM3m4yeckoi  (6MONOrnyeckom)
aHTpononornn.  3SBOJMIOLMOHHAA  aHTponoiorna M MaseoaHTponosnorunsa
4esIoBeYeCKMX Nonynaumin. bruocoumnanbHble MCCNefoBaHMs MPUPOLbl YenoBeka.
ccnefoBaHWe KO3BOMOLMN BMOIOMMYECKOro 1 COLNabHOTO B Ye/I0BEKe.

JemoHcTpauymn

MopTpeTbl: Y. AapsuH, J1. Jukn, A. A. PornHckuia, M. M. Mepacnmos.

Tabnuubl N cxembl: «MeTOfbl aHTPOMOIOrMN», «["0IOBHOM MO3I YesioBeKa,
«YenioBekoobpasHble 00e3bsHbI», «CKeneT 4enoBeka WM CKefeT LMMnaH3e»,
«PYLMMEHTbI W aTaBU3MbI», «[IBMXYLLNE CUIbI aHTPOMNOreHe3a», «3BO/HOLMOHHOe
[PEBO  4YenoBeKa», «ABCTPa/ONUTEK», «YenoBeK  yMmenblid»,  «YenoBek
NPSAMOXOAALLMIA», «[IeHNCOBCKUIA YenoBeK» «HeaHaepTanbLbl», «KpOMaHbOHLbI»,
«[MpeaKn yenoseka», «3Tarnbl 3BOMOLUUN YeloBeKa», «Packl YenoBeKa».

O6opynoBaHVe: MYNSXKM  OKaMEHeNocTel, NPeAMETOB  MaTepuaibHOM
KyNnbTypbl MPeAKOB  4enoBeka, penpoaykumn  (dotorpadun) KaptuH C
MUONOTMYECKAMMN U BMOENCKUMW  CHOXKETAMW  MPOUCXOXKAEHWS  YesI0BEKa,
(hoTorpagmm Haxo[0K UCKOMaeMblX OCTATKOB Ye/I0BEKA, CKe/IeT YesioBeka, MOAeNb
yepena 4enoBeka M Yepena LUMMMAaH3e, MOAENlb KUCTU YesloBEKA M KUCTU
LUMMNaH3e, MOZEeNn Topca NPeLKOB YeoBeKa.

NabopatopHaa paboTa «l/3yyeHnMe OCOOEHHOCTE CTPOeHUs CKefeTa
4e/lI0BeKa, CBA3AHHbLIX C NPAMOXOXAEHNEM>.

MpakTuyeckasn paboTa «3yyeHne 3KONOrMyYeCcKNX afantaumin YenoBeka.

Tema 6. 3Konorva — Hayka O B3avMOOTHOLUEHUAX OPraHuUsMoB W
HagopraHM3MeHHbIX CUCTEM C OKPY>KatoLLIen Cpeaon

3apoxaeHvie 1 passutue akonorun B Tpygax A. N'ym6onoara, K. ®. Pynbe,
H. A. CeBepuoBa, 3. l'ekkensa, A. TeHcnn, B. H. Cykauésa. Pa3fensl 1 3agadu
akonornun. CeaAsb 3KONOrUKU C APYTrMMU HayKamu.



MeToabl akonoruun. [lonesble HabNOAEHWUA. OKCMEPUMEHTbI B 3KOMOTMN:
npupogHble 1 fabopaTopHble. MopenvposaHve B 3KOMOrMU. MOHUTOPUHT
OKPY>KatoLLLEN Cpefbl: NOKa/IbHbIN, PErnoHasIbHbIA U rNobanbHbIN.

3HaueHMe  3KOMOTMYECKUX  3HaAHWMI  ONA  YenoBeKa.  DKOJIOTMYecKoe
MMPOBO33pPeHME KakK OCHOBa CBfA3eli YesioBeyecTBa C Mpupogon. dopmupoBaHue
9KO/IOMMYECKO KYNbTYPbl Y 3KONOMMYECKOW rpaMOTHOCTU Hace/IeHUs.

JemoHcTpauymn

MopTpetbl: A. T'ymbonbar, K. @. Pynbe, H. A. CeBepuos, 3. Nekkenb, A.
TeHcnn, B. H. Cykaués.

Tabnuupl 1 cxembl: «Pa3genbl 3Konorum», «Metogpl 3KoorMm», «Cxema
MOHWUTOPUHIa OKPY>KatoLLe Cpesbl».

NabopaTopHas paboTta «3yyeHune MeTO/0B 3KOM0TMYECKMX
MCcCnefoBaHnm.

Tema 7. OpraHmsmbl 1 cpega obutaHus

Jkonornyeckme PakTopbl 1 3aKOHOMEPHOCTU UX AeincTems. Knaccugukaums
3KO/IOrMYeCKMX (DaKTopoB: abuoTnYeckme, bMOTUYECKIME, aHTPoMNoreHHble. ObLne
3aKOHOMEPHOCTU [eNCTBUSA 3KoMormyecknx haktopos. lMpasuno muHumyma (K.
LLinpeHrens, HO. JInbux). TonepaHTHOCTb. OBPUOWOHTHbIE U CTEHOOMOHTHbIE
OpraHunsmbl.

AbroTnyeckme akTtopbl. CBET KaK 3KOMornyeckuii aktop. [eincreve
pa3HbIX YYaCTKOB COJ/IHEYHOrO CMEKTPa Ha OpraHu3Mbl. DKONOTMYEecKne rpynnol
PacTeHMIn W >KMBOTHbLIX MO OTHOLUEHMIO K CBeTy. CurHaibHas posib CBeTa.
doToneproaunsm.

Temnepatypa Kak 3KOMOrMYeckmini aktop. [eicTtemve Temnepatypbl Ha
opraHusmbl. MONKMNOTEPMHbIE U TOMOWNOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIe OpraHusMbl.

BnaxXHOCTb Kak 3KOMornyecknin gaktop. pucrnocobneHns pacTeHuin K
nofafepXaHuo BogHoro 6anaHca. Knaccudmkauyms pacTeHUA NO OTHOLUEHMIO K
BoZe. MpucnocobneHns >XMBOTHLIX K U3MEHEHMIO BOLAHOIO PeXXMMa.

Cpefbl 06MTaHWA OpraHM3MOB: BOAHAasA, Ha3eMHO-BO3A4YLUHas, MOYBEHHaS,
rnybvHHasa  MOAMOYBEHHas,  BHYTPMOPraHM3MeHHas.  PU3NKO-XMMUYECKMe
0COGeHHOCTN cpen 06uUTaHMSA OpraHnsMoB. [lpucrnocobneHnss OpraHu3moB K
XXW3HU B pasHbIX Cpeaax.

Buonornyeckne puTmbl. BHeWHME W BHYTpPeHHWe puTMbl. CyTO4YHblE W”
rognyHble puTMbl. pMCNoco6/1eHHOCTL OPraHM3MOB K CE30HHbIM M3MEHEeHUAM
YCNOBWIA YXU3HMW.

YKu3HeHHble  (hOpMbl  OpraHu3MoB. T[lOHATME O >KM3HEHHOW (opme.
YKn3HeHHble (hOpMbl pacTEHWNIA: fepeBbs, KYCTapHUKN, KyCTapHUYKM, MHOTO/IETHME



Tpaebl, OLHOMETHME TpaBbl. >XM3HEHHble (OPMbl XXUBOTHbIX: TUAPOOUOHTSI,
reobMOoHTbI, a3P06UOHTbI. OCOBEHHOCTM CTPOEHUS N 06pasa XKU3HW.

Buotnyeckne  (pakTopbl. Bugbl  GMOTUYECKMX  B3aMMOAENCTBUIA:
KOHKYpPeHUMA, XULLHNYeCTBO, CUMOMO3 1 ero dopmbl. MapasmTusm, Koonepauus,
MyTya/n3mM, KOMMeHcann3m (KBapTUPaHTCTBO, Hax/1iebHMYecTBOo). HeTpodunueckune
B3aumopfencTems  (Tonuueckue,  qopuyeckue,  (abpuyeckmne).  3HayeHue
OMOTMYECKNX B3aMMOAENCTBUA AN CYLLEeCTBOBaHWA OpraHu3MoB B Cpeje
0buTaHuA. MPUHUMN KOHKYPEHTHOrO UCKHOYEHNS.

JemoHcTpauymn

Tabnuubl N CXembl: «3KoMormyeckne qakTopbl», «CBETOBON CMEKTP»,
«IKO/IOMMYeCcKne rpynnbl XXMBOTHLIX MO OTHOLLEHUIO K CBETY», «TensioKPOBHbIE
XXMBOTHbIE», «XONOAHOKPOBHbIE XWUBOTHbIE», «PU3NOMOTMYECKME afanTaumm
XWUBOTHbIX», «Cpedbl 00UTaHMS OpPraHM3moB», «BWOMOrMYECKUE PUTMbI»,
«KU3HEHHble  (DOPMbl  pacTeHU»,  «KK3HEHHble  (HOPMbl  YKUBOTHbIX»,
«JKOCMCTeMA LLUMPOKOSIMCTBEHHONO fleca», «JKOCUCTeMa XBOMHOro fieca», «Llenu
nUTaHns», «XUWHUYECTBO», «[llapasntmam», «KOHKypeHumsa», «Cumonos»,
«KomMMeHcannsm».

O6opynoBaHue: repbapuv pacTeHUA W XKMBOTHBIX, MPUCNOCOBNEHHbIX K
BAVAHMIO Pa3/IMYHbIX 3KOMIOTMYECKMX (DAKTOPOB, repbapun CBETONHOOMBLIX,
TeHeNtoOMBbIX N TEHEBbLIHOC/IMBLIX PACTEHWA, CBETONOOMBLIE, TEHeNtOMBble U
TEHeBbIHOC/IMBbIE KOMHATHbIE pacTeHus, repbapun 1 KOMNeKuumn TennontobmnsbIx,
3MMOCTOMKINX, MOPO30YCTOMUMBBLIX PAacTEHWiA, Yydena MTUL, U 3Bepeit, repbapumn
PacTeHWi, OTHOCALMXCA K rurpogmTam, Kcepodutam, Me3ouTam, KOMHATHbIE
pacTeHNs AaHHbIX TPYMM, KOMEKUMM XXUBOTHbIX, 0OUTAIOLWMX B pasHbIX cpeax,
repbapum 1 KOMNEKUMW pPaCTEHUMI W XKMBOTHbLIX, 06M1afaloWwmnx Yepramu
MPUCMOCO6/IEHHOCTN K CE30HHbIM W3MEHEHUSM YCNOBUW XXWU3HW, repbapun U
KONMIEKLMN PaCTEHMI N XKUBOTHbLIX PasfINUHbIX XU3HEHHbIX (HOPM, KOMIEKL MK
YXMBOTHbIX, YHaCTBYHOLLNX B Pa3IMYHbIX OBMOTUYECKNX B3aUMOAENCTBUSX.

NabopaTopHaa paboTa «BbIsBNeHMe nNPUCNOCO6MEHNIA OpPraHN3MOoB K
B/IUSHMIO CBETA.

NabopaTopHaa paboTa «BbIsBNeHMe nNpPUCrNOCO6eHNIA OpPraHN3MoB K
BIUAHMIO TEMMNepaTypbI».

NlabopaTopHaa paboTa «AHATOMUYECKME OCOOEHHOCTW pacTeHUd U3
pasHbIX MECT 0OUTaHNSA».

Tema 8. DKonornsa BUL0OB 1 NOMNyNALMA

JKOMOrnyeckne  XapakTepucTUKM nonynaymn. Monynauns Kak
ouonornyeckas cucrema. Posb HEOLHOPOAHOCTN cpefbl, PU3nNYecKnx 6apbepos U
0C0BGEHHOCTe 61onornm BUAOB B (POPMMPOBAHUN MPOCTPAHCTBEHHOWN CTPYKTYPbI
nonynaumin. OCHOBHble MoOKasaTe/in MONYNAUMMW:  YUCNIEHHOCTb, MIOTHOCT,



BO3pacTHas W NOoBafA CTPYKTypa, POXKAAEMOCTb, MPUPOCT, Temn pocCTa,
CMEPTHOCTb, MUTpaLus.

JKonornyeckaa CTpyktypa nonynsauyuun. OueHKa YMCNeHHOCTM Nonynauun.
OnHamuka nonynaumm n eé perynaums. buotudyeckmin noteHuman nonynsyumn.
MopgenvpoBaHue gnHaMUKN nonynauun. Kpusble pocta YNCEHHOCTM NONyNALUN.
Kpusble BbDKMBaHWA. Perynayus 4YuCMeHHOCTW NOMynsumin: ponb (PakTopos,
3aBUCALLMX U He 3aBUCALLMX OT MIOTHOCTU. DKOMIOTMYecKue cTpatermm suaos (r- v
K-cTparerun).

MoHATME 06 3KO/MorMyeckoim Huwe Buga. MectoobutaHue. MHOromepHas
MOZ€eNb 3KONOrmyecko Huwm k.. XaTuymHcOoHa. Pa3mepbl 3KOOTMMYeCKOM
HULWIK. ToTeHUMaNbHaa 1 peain30BaHHasA HULLIN.

Bug Kak cuctema nonynsuuia. Apeasibl BUMAOB. Buabl U UX XXU3HEHHbIE
CTpaTerun. AKON0rMYecKme 3KBUBAIEHTI.

3aKOHOMEPHOCTW MOBEAEHMS M MUTpauuid XXUBOTHbIX. Buonorunyeckue
NHBA3WW YYy>KepPOLHbIX BUOB.

JemoHcTpauymn

MopTpeT: XK. N. XaT4nHCOH.

Tabnuubl M CXeMbl: «3OKOMIOTMYECKME XapaKTEPUCTUKU  MONYNIALUN»,
«[MpocTpaHCTBEHHadA  CTPyKTypa  nonynauuu»,  «Bo3pacTHble  nupamuibl
nonynaunm», «CKOpPOCTb  3acefleHNs  MOBEPXHOCTU  3eMan  pas/IMyHbIMU
opraHusmamus», «Mogesb 3KONOrnmyecko HUWmu K. V. XaT4ymHcoHa».

Ob6opypoBaHue: repbapun pacTeHWiA, KONEKUMN XXUBOTHBIX.

NabopaTopHaa pa6boTa  «[lpucnocobneHnss  cemsiH  pacTeHUMn K
pacceneHuIo».

Tema 9. 3Konorma coobLLecTB. IKOTOrMYECKNe CUCTEMBI.

CoobulecTtBa opraHu3mMoB. bBuoLeHO3 M ero cTpykTtypa. CBAsu mexay
opraHvu3mamu B 6MoLieHO3e.

JKocuctema Kak OTKpbiTas cuctema (A. . TeHcnm). ®yHKUMOHASIbHbIE
ONOKN OpraHM3MOB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyueHThbl.
Tpotnyeckne ypoBHW. Tpodmyeckne uUennm U CceTU. ABUOTUYECKME OIOKM
aKocucTeMm. [MouBbl 1 Wbl B 3KOCUCTEMAX. KpyroBopoT BELLECTB 1 NMOTOK 3Heprum
B 3KOCUCTEME.

OCHOBHble  MOKasaTenn  3KocucTembl.  bBuomacca ¥ npogyKums.
JKoornyeckme nupaMmuabl Yncen, romacchl U 3Hepruu.

AnHammka akocucTeM. KaTacTpodmueckme nepecTpoinku. PnykTyaumu.
HanpaBs/eHHble 3aKOHOMepHble CMeHbl CO00LecTB — cykueccun. lMepBrUHbIE Y
BTOPUYHbIE CYKLECCUM W WX TMPUYUHLI. AHTPOMOreHHble BO3AEWCTBUS Ha
cykueccun. KnnmakcHoe coobulectso. bruopasHoo6pasue 1 nosHoTa Kpyrosopora
BELL,ECTB — OCHOBA YCTOMUYMBOCTU COOOLLLECTB.



MpypoAHbIE 3KOCUCTEMbI. DKOCUCTEMbI 03EP M PeK. DKOCUCTEMbI MOPEN W
OKeaHOB. DKOCUCTEMbI TYHAP, N1ECOB, CTENeN, NyCTbIHb.

AHTPOMOreHHbIE 3KOCUCTEMbI.  Arpoakocuctema. ArpoueHos. Pasnnums
MEeXAY aHTPOMOreHHbIMU U NPUPOAHBLIMU 3KOCUCTEMAMMU.

Yp6o3akocuctembl. OCHOBHble KOMMOHeHTbl YypboakocucTteMm. [Topoackas
nopa n hayHa. CuHaHTponu3auMs TOPOACKOM (hayHbl. Buonornyeckoe wu
X039MCTBEHHOE 3HaYeHMe arpo3KoCUCTEM N YPOOIKOCUCTEM.

3aKOHOMEPHOCTU (hOPMMUPOBaHMSA OCHOBHbIX B3aUMOAENCTBWiIA OpraHM3MOoB B
akocuctemax. Ponb KackagHoro adpdpekTa v BMAOB-3AUIMKATOPOB (KMHOYEBbIX
BWAO0B) B (PYHKUMOHMPOBAHUM 3KOCUCTEM. [lepeHOC 3Heprum 1 BeLLeCTB Mexay
CMEXHbIMX 3KOCUCTEMAMW. Y CTONYMBOCTb OPraHnM3MoB, NOMysuuin u 3KOCUCTEM
B YC/IOBUAX eCTECTBEHHbIX U aHTPOMOreHHbIX BO3AENCTBMUIA.

MexaH3mbl BO34eNCTBUS 3arpasHeHni pasHbIX TWNOB Ha
cybopraHM3mMeHHOM, OpraH13MeHHOM, NONyNALMOHHOM U 3KOCUCTEMHOM YPOBHSX,
OCHOBbl ~ 3KO/MIOTMYECKOTO  HOPMUPOBaHWS  @HTPOMOreHHOro  BO3AeNCTBYUSA.
MeTo40M10rns MOHUTOPUHTA eCTECTBEHHBIX M aHTPONOreHHbIX 3KOCUCTEM.

JemoHcTpauymn
MopTpeT: A. LK. TeHcnw.
Tabnmubl 1 cxeMbl:  «CTpykTypa  OumoueHO3a»,  «3JKOocucTema

LUMPOKO/IMCTBEHHOTO /leca», «3KOCUCTEMA XBOWHOrO sieca», «PYyHKLUMOHa/IbHbIE
rpynnbl OPraHM3mMoB B 3KOCMCTeMe», «KpyroBOpOT BELLECTB B 3KOCMCTEMEY,
«Llenn nuTtaHnsa (nacTouiHas, AeTPUTHaAsA)», «OKONOrMYeckass nMpaMmmaa YnCcens,
«DKonormyeckas nupammaa buomacchl», «3IKONOrnyeckas nmpammuga Heprum,
«O6pa3oBaHue 60n0Ta», «lepBMUHasA cyKLeccus», «BoccTaHOBNEHME feca nocre
noxapa», «9KocucTeMa 03epa», «ArpoueHos», «KpyrosopoT BeLeCTB U MOTOK
3HEPrum B arpoLieHo3e», «Mpumepbl ypO03IKOCUCTEMY.

O6opynoBaHue: repbapun pacTeHWUA, KONIEKLMM HAaCEKOMbIX, Yydena NTul, 1
3Bepeit, repbapun KynbTypHbIX U AUKOPACTYLUMX PacTeHWNIA, akBapuyM Kak MOesb
9KOCUCTEMBI.

MpakTnyeckasa paboTa «3yyeHune 1 onmcaHne ypb0o3KOCUCTEMBI».

NabopatopHasa paboTa «M/3yyeHue pa3sHOO6pasvst MefiKUX MOYBEHHbIX
YNIEHUCTOHOMUX B Pa3HbIX 3KOCUCTEMAX.

AKCKypCUA «IKCKYypcus B TUNUYHLIA BuoreoueHos (B Ayopasy, GepesHsk,
e/IbHUK, Ha CYXOA0/bHbIN U MOMMEHHbIV Nyr, 03epo, 6010T0)».

JKCKYpCUA «IKCKYpCUsA B arpoakocuctemy (Ha none wam B TeniM4HOe
XO039MCTBO)».

Tema 10. Buocepa — rnobasibHas aKocmucTema

Buoctepa — obuiennaHeTapHas 060n104ka 3eMnun, rae CywlecTBYeT Wu
CyLLIeCTBOBa/1a XXM3Hb. Pa3BnTre NpefcTaBieHnin o buoctepe B Tpyaax 3. 3tocca.



YueHue B. . BepHagckoro o 6rociepe. O6nactu 6ruochepbl 1 eé coctas. XKuBoe
BeLLEeCTBO 6uocdepbl 1 ero yHKLMK.

3aKOHOMepHOCTU CcyLecTBoBaHNA 6uochepbl. OcobeHHOCTM Buochepbl Kak
rnobanbHON aKocucTeMbl. AnHaMmyeckoe paBHoBecue B brocdepe. KpyroBopoThbl
BELLECTB M GMOreoxmmmuyeckme UMKl (Yrnepoga, asora). PUTMUYHOCTL SABIEHUI
B Grocepe.

30HanbHOCTL 6uocgepbl. MoHATME O 6uome. OCHOBHble OGMOMbI CYLUW:
TYHAPA, XBOWHbIE /1eca, CMeLlaHHble U LUMPOKONMCTBEHHbIE Nleca, CTenu, caBaHHbI,
MYCTbIHW, TPONUYECKME leca, BbICOKOropbs. KnMmMar, pacTUTENbHbIA N XXUBOTHBIN
MUpP GMOMOB CYLLW.

CTpyKTypa 1 hyHKLMSA XKMBbIX CUCTEM, OLlEHKA UX PECYPCHOr0 NOTeHLnana n
BrochepHbIX (YHKLNIA.

JemoHcTpauymn

MopTpeTsbl: B. N. BepHagckuii, 3. 3tocc.

Tabnuupl 1 cxembl: «eocdepbl 3emnn», «KpyroBopoT asota B NpUpoLe»,
«KpyroBopoT yrnepoga B npupoae», «KpyroBopoT Kucnopoga B MPUPOAE,
«KpyrosopoT BoAbl B npupoge», «OCHOBHble GMOMbI CyLIn», «KnMmartmnyeckue
nosica 3emMnu», «TyHapa», «Taura», «CmellaHHbIn nec», «LLNpoKONUCTBEHHbIA
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», « TPOMUYECKNIA NEC».

O6opynoBaHue: repbapmm pacTeHUIN pasHbIX GUOMOB, KOSINEKLMMN XKXMUBOTHBbIX.

Tema 11. HenoBek 1 oKpyXKaroLLasa cpega

JKOMIOrnYeckme Kpusncbl M UX MpUYMHbL. Bo3geicTene 4enoBeka Ha
buoctepy. 3arpssHeHne BO3AYLWHOW cpedbl. OxpaHa BO3dyXa. 3arpsisHeHue
BOAHON cpeabl. OxpaHa BOAHbIX pecypcoB. PaspyweHue noysbl. OxpaHa
MOYBEHHbIX pecypcos. VI3meHeHWe KimmaTa.

AHTPOMOreHHOe BO3JENCTBME HA PaCTUTENbHBIN N XXMBOTHBIA MUp. OxpaHa
pacTUTE/IbHOr0 W XWBOTHOro Mupa. OCHOBHble MPUHLMMBLI OXpaHbl NMPUPOABI.
KpacHble KHurn. Ocob0 oxpaHsemble npupogHble Tepputopun  (OOTIIT).
BoTaHnyeckue cafbl 1 300/10rMYECKne NnapKu.

OCHOBHble MPUHUAMBI YCTOMUYMBOIrO PasBUTUA YesioBevecTBa U MPUPOAbI.
PauvoHasibHOE  MPUPOAONOSb30BaHME M COXpaHeHWe  GUONOrMYECKOro
pasHoobpasusa 3emnn. O6LMe 3aKOHOMEPHOCTU [/106a/1bHbIX 3KOMOMMYECKMX
Kpn3ncoB. OCOBEHHOCTM COBPEMEHHOTO KpU3MNCa 1 ero BEPOATHbIE MOCNeACTBUS.

PasBuTME METOLOB MOHUTOPMHIa pPasBUTUA  OMaCHbIX TEXHOTEHHbIX
npoueccoB. CuCTeMHble WUCCNefoBaHMs Mepexoda K pecypcocbeperaroLein u
KOHKYPeHTOCNOCOBHOI aHepreTuKe. buonornyeckoe pasHoobpasme 1 buopecypcsl.
HaunoHa/ibHble  MH()OpPMaUMOHHbIE CUCTEMbIl, ObecreymBarolime [OCTYN K
MH(pOpMaLMM MO  COCTOAHUK  OTAENbHbIX BUAOB UM 3KOCUCTEM. OCHOBbI



aKkopeabunMTauMm 3KOCUCTEM UM CrMOCOO0B 6OPbObI C  OUOMNOBPEXKAEHUAMU.
PeKOHCTPYKLUA MOPCKMX U HA3eMHbIX 3KOCUCTEM.

JemoHcTpauymn

Tabnuubl M CXeMbl:  «3arps3HeHMe  atMoctepbl»,  «3arps3HeHue
rmapocgepbl», «3arps3HeHWe MNouBbl», «[lapHUKOBbIA  3ddekT», «Oco6o
OXpaHsieMble NPUPOHbIE TeppuToprmn», «Moaenn ynpasnseMoro Mmpa.
O6opynoBaHue: oTorpaun OXpaHSeEMbIX PacTeHMIA U XXUBOTHbIX KpacHoi
KHUI1 Poccuiickoin ®eaepaumn, KpacHo KHAMM permoHa.



MNNAHVPYEMBIE PE3YJIbTATblI OCBOEHUA NMPOIMPAMMBI IO
BENOJ10I M HA YPOBHE CPEAHEI O OBLWWEIO OEPA3OBAHINA

NMNYHOCTHDbIE PE3YJIbTATDI

®roc COO ycraHaBnMBaeT TpeboBaHMA K pe3y/bTataM OCBOEHUSA
obyvalowmmmnca nporpamm  cpefaHero o6ulero 06pa3oBaHUS:  JIMUHOCTHbIE,
MeTarnpeiMeTHbIE U NPEAMETHbIE.

B CTPYKType NNYHOCTHBIX Pe3y/ibTaTOB OCBOEHMS MporpaMmMbl Nno 6ronorum
BblAeNeHbI CMeAyoLLMe COCTaBNAOLLIME: 0CO3HAHME 00YYatOLLMMUCSH POCCUNCKOWA
rpaXkKaaHCKOW MAEHTUYHOCTN — FTOTOBHOCTW K CaMOPa3BUTUNIO, CAMOCTOSTE/IbHOCTH
M CaMOONPeAeneHnto, Hanuume MoTMBauMM K OOyYeHWO  6uonorum,
LileNeHanpaBfeHHOe pPa3BUTUE BHYTPEHHUX YOeXAEeHWA NNUYHOCTUM Ha OCHOBE
K/HOYEBbIX LEHHOCTEM W UCTOPUYECKUX Tpaguunii pas3BUTMS OGUONOTMYECKOro
3HaHMSA, TOTOBHOCTb U CMNOCOBHOCTH 00YYaOLUMXCS PYKOBOACTBOBATLCS B CBOEMN
NeSATENIbHOCTU  LLEHHOCTHO-CMbIC/IOBbIMW ~ YCTAHOBKaMK, MPUCYLLUMMWU  CUCTEME
OMONOrNYeckoro  06pa3oBaHus,  HanMuMe  MPaBOCO3HAHUA  3KOMIOrMYECKOM
KYNbTYpbl, CNOCOGHOCTW CTaBUTb LENN U CTPOUTb XKU3HEHHbIE MNaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS MPOrpamMmmbl N0 6UONOTUKN AOCTUrAKOTCS
B eAWHCTBE Y4yeOHOM W BOCMMTATE/IbHOM AesTeNIbHOCTU B COOTBETCTBUM C
TPaAULMNOHHBIMA POCCUNCKMMUN COLMOKYNbTYPHLIMU, UCTOPUYECKUMN N LYXOBHO-
HPABCTBEHHbLIMW LIEHHOCTAMMW, MPUHATLIMK B OOLLIECTBE MpaBuiaMu U HOpPMamu
NoBeAeHN W CMocoOCTBYKOT npoueccaM CaMOMo3HaHWs, CaMOBOCMMUTAHUA W
CaMOpasBUTKS, Pa3BUTUS BHYTPEHHEN MNO3UUUW  JIMYHOCTK, nNaTpMoTU3Ma WU
YBAXEHMS K 3aKOHY W NpaBoOMnopsiAKy, YenoBeKy Tpyda U cTapLlemy MOKOJIEHUIO,
B3aMMHOI0 YBaXXEHMWS, OEPEXHOr0 OTHOLUEHUS K Ky/NbTYPHOMY Hacneauio wu
TpaguumuamM MHOrOHaUMOHaNIbHOro Hapoga Poccuiickoin defepaunn, Npupoae u
OKpY>KatoLLen cpefe.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWS Y4yeOHOro npegmeTta «buonoruns»
[O/MKHbI OTPaXaTb FOTOBHOCTb M CMOCOGHOCTb 00YYatOLLMXCS PYKOBOACTBOBATLCS
ChOPMMPOBAHHON BHYTPEHHEN MO3UUMEN JINYHOCTM, CUCTEMOWN LEHHOCTHbIX
OpUeHTaUu,  MO3UTUBHbLIX  BHYTPEHHUX  YOEXOEHWW,  COOTBETCTBYHLLNX
TPaAULMNOHHBIM LEHHOCTAAM POCCUICKOro 06LWEeCcTBa, pPacLUMPEHUE XXM3HEHHOro
OMbITa W ONbITa AeATENbHOCTU B NPOLECCe peasim3almm OCHOBHbLIX HamnpaB/eHNi
BOCMMTATE/IbHOW AeATENIbHOCTI, B TOM YMC/Ie B YaCTW:

1) rpaXxgaHcKoro BOCMMUTaHWUS:

ChOpMMPOBAHHOCTb MPaXKAAHCKON NO3ULMI 06Y4YatoLLLEroCa KakK aKTUBHOIO U
OTBETCTBEHHOIO Y/1eHa POCCMIACKOro 00LLECTBa;

0CO3HaHME CBOMX KOHCTUTYUMOHHBLIX MpaB W 0053aHHOCTEN, YBaXKEHMWE
3aKOoHa 1 NpaBonopsiaKa,;



FOTOBHOCTb K COBMECTHOW TBOPYECKON [eATeNbHOCTM NpW  CO34aHUM
y4YeOHbIX MPOEKTOB, PeLleHnn y4ebHbIX U Mo3HaBaTe/lbHbIX 3a4a4, BbIMOHEHUN
BMONOrNYECKMX IKCMNEPUMEHTOB;

CMOCOOHOCTL  OMpefeNiAiTb  COOCTBEHHYKO MO3MUMI0O MO  OTHOLUEHUHO K
SBNEHWSM COBPEMEHHOW XXM3HWN U 0OBACHATL €é;

YMEHWE YyunTbiBaTb B CBOUX AEWCTBMAX HEOOXOAMMOCTb KOHCTPYKTMBHOIO
B3aMMOZAENCTBMSA NIIOAeN C pasHbIMU YOeXXAeHNAMU, KYNbTYPHbIMU LEHHOCTAMU 1
coumasibHbIM NMONOXKEHWEM;

FOTOBHOCTb K COTPYAHWYECTBY B MpOLLECCE COBMECTHOMO BbIMO/HEHWS
yyebHbIX, MO3HaBaTe/IbHbIX W  WUCCNeL0BaTeNbCKUX 3afady, YBaXUTE/IbHOIO
OTHOLWUEHUS K MHEHWIO OMMOHEHTOB MpU 06CY)XAEHWM CMOPHbLIX BOMPOCOB
BMONOrMYeCKOro CofepXXaHus;

FOTOBHOCTb K 'yMaHWTapHOM 1 BONIOHTEPCKOW AeATeNbHOCTY;

2) NaTPUOTUYECKOr0 BOCMUTAHWS:

ChopMMPOBAHHOCTb POCCUIACKOIA rpaxgaHcKom NAEHTUYHOCTH,
naTpuoTu3ma, YBaXKeHUS K CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTU Nepej
PoavHOW, ropfocTM 3a CBOM Kpail, CBOKO PoAMHY, CBOW A3bIK W KYNbTYpY,
MPOLLI/IOe U HacTosLLLee MHOrOHaLMOHaNbHOro Hapoga Poccuu;

LLEHHOCTHOE OTHOLLEHME K NMPUPOLHOMY HACNeauio U NaMATHUKaM Npupoabl,
AOCTUXKEHUAM Poccun B HaykKe, UCKYCCTBE, CropTe, TEXHONOMUAX, TPYAE;

CMOCOBGHOCTb OLEHMBATb BK/aJ POCCUMIACKMX YYEHbIX B CTAHOBJMIEHWE U
passBuTMe OMONOrnM, MNOHMMAHWUA 3Ha4YeHWs 6KONorMM B MO3HAHUW 3aKOHOB
MPUPOAbI, B XXM3HM YenoBeKa U COBPEMEHHOM0 00LLEeCTBa;

naenHas ybexaéHHOCTb, FOTOBHOCTb K CNYXeHuo M 3awmute OTeyecTsa,
OTBETCTBEHHOCTb 3a ero cyab0y;

3) LYXOBHO-HPaBCTBEHHOr 0 BOCMUTAHUSA:

0CO3HaHWe AyXOBHbIX LIEHHOCTel POCCMINCKOro Hapoaa;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUSA, 3TUYECKOTO MOBeLEHNS;

CMOCOBGHOCTb OLEHMBATb CUTYaUMt0 U MPUHMMATb OCO3HAHHbIE PeLUeHWs,
OpPUEHTUPYACL HA MOPa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTY;

0CO3HaHWe NIMYHOrOo BKaZa B MOCTPOEHME YCTONYMBOro ByayLLero;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POAUTENAM, CO3AaHMI0 CEMbU Ha OCHOBE
OCO3HAHHOI0 MPUHATUA LEHHOCTE CEMENHOM >XM3HW B COOTBETCTBUM C
TpagnumsaMmn Hapogos Poccnu;

4) 3CTeTMYECKOro BOCNUTaHUA:

3CTETUYECKOe OTHOLLEHWE K MUPY, BK/IKOYas 3CTETUKY ObiTa, Hay4yHOro W
TEXHUYECKOro TBOPYECTBa, CNopTa, TPyAa, 00LLEeCTBEHHbIX OTHOLLEHWNA;

MOHVMaHWe 3MOLMOHa/IbHOrO BO3AENCTBUA XXMBOW NPUPOAbLI N €& LLeHHOCTU;



FOTOBHOCTb K CaMOBbIP&XXEHWIO B pasHbIX BWUAAX WCKYCCTBA, CTpem/eHue
MPOSIBNATL Ka4yecTBa TBOPYECKOMN IMUHOCTY;

5) m3anyeckoro BocnuTaHuA, POPMMPOBAHNA KYNbTypbl 340P0BbA U
3MOLMOHa/IbHOr 0 6/1aronoy4umns:

MOHUMaHWe W peannsauma 340pOBOT0 W 6GesomacHOro o6pasa XU3HK
(3mopoBoe  nuTaHMe, COGMOLEHWME  TUTMEHWYECKMX  MpaBun U HOPM,
COaNaHCMPOBAHHBIA  PEeXUM  3aHATUIA U OTAbIXa, perynspHas  (usnyeckas
aKTUBHOCTb), OEpeXKHOoro, OTBETCTBEHHOrO0 W KOMMETEHTHOrO OTHOLUEHMS K
COB6CTBEHHOMY (PU3MYECKOMY U NMCUXNYECKOMY 340POBbIO;

MOHUMaHWe LEHHOCTW NpaBui  WHAUBUAYASIbHOrO W KOMINEKTUBHOIO
6e30MacHOro NoBefeHUs B CUTYaLMAX, YIPOXatoLWwmX 340P0Bb0 U XU3HW NOLEN;

0CO3HaHVe NOCNeACTBUA M HeNpUATUSA BPeAHbIX MPUBbIYEK (YNoTpebneHus
a/IKOr0Nsl, HAPKOTUKOB, KYPeHNs);

6) TPYLOBOro BOCAUTaHUA:

FOTOBHOCTb K TPyAY, 0CO3HaHWE LLeHHOCTU MacTepcTBa, TPYL000me;

FOTOBHOCTb K AKTMBHOW [eATE/IbHOCTU TEXHONOMMYecKo M CoumaibHOM
Harpas/IeHHOCTWN, CNOCOOHOCTb MHULMMPOBATh, MIaHUPOBaTb M CaMOCTOATENbHO
BbIMO/IHATL TaKyt0 AeATeNIbHOCTb;

MHTEPEeC K pas/inyHbIM cepam MpoecCUoHaIbHOW AeATeNbHOCTU, YMEHMe
COBepLUaTb OCO3HaHHbIA Bbl6Op Oyaywlein npoeccun K peasv3oBbIBATb
COOCTBEHHbIE XXU3HEHHbIE MNJaHbl;

FOTOBHOCTb M CMNOCOOHOCTL K 06pa3oBaHWi0O M CcaM006pa3oBaHWUI0 Ha
MPOTSHKEHNMN BCEW XKN3HW;

7) 3KO/10rMYeCcKOoro BOCNMUTaHUA:

9KO/IOTMYECKM LenecoobpasHoe OTHOLLUEHME K NPUPOLE KakK WCTOYHUKY
XWN3HW Ha 3emsie, OCHOBE €€ CyLLIeCTBOBaHMS;

MOBbILEHVE YPOBHA 3KO/IOTMYECKON Ky/bTypbl: NPUOOpeTeEHNe OnbiTa
MNNaHWPOBaHMS MOCTYMNKOB W OUEHKM WX BO3MOXHbIX MOCNeACTBUA  Ans
OKpY>KatoLLIen cpefbl;

0CO3HaHVe rnobasbHOro XapakTepa 3KOIOrMYeCKUX MpobsieM v nyTen mx
peLleHus;

CNOCOBHOCTL UCMONb30BaTb NPUOOpPETaeMble MpPU  M3ydYeHUU BUOIoTnK
3HaHMA W YMEHWA npu pelleHun npob6seM, CBA3aHHbIX C  pauvoHasIbHbIM
npupogonosb3oBaHveM  (cobnofeHve  MpaBua  MOBeAeHWA B MPUPOAE,
Hanpas/ieHHbIX Ha COXpaHeHWe paBHOBECUMA B IKOCWUCTEMAx, OXpaHy BWOB,
akocucTem, buocepsl);

aKTUBHOE  HenpuaThe  [AeNCTBUW, NPUHOCAWMX BpeLd  OKPYXKatoLein
NPUPOLHON cpede, YMeHVe MNpPOrHo3vpoBaTb HEe6/1aronpusaTHblE 3KOM0rMYecKue
nocneAcTevs NpeanpUHNMaeMbIX LeNCTBUIA U NpeaoTBpaLLaTh UX;



Ha/M4Me Pa3BMTOrO 3KOMOMMUYECKOr0 MbILLIEHUS, 3KONOTMYECKO KYNbTypbl,
onbITa AEeATeNbHOCTM 3K0NI0rMYeCKoi HanpaB/feHHOCTH, yMeHMs
PYKOBOACTBOBATLCA VMW B MO3HABaTeNbHOW, KOMMYHWKATVBHON 1 COLManbHOM
NPaKTWKe, FOTOBHOCTU K Y4acTMIO B MPAKTMYECKOl AesTeNbHOCTM 3KOOrMYeCKOoi
HanpaBNeHHOCTMK;

8) LeHHOCTN Hay4YHOr 0 NMO3HAHWS:

C(hOPMMPOBAHHOCTb  MMPOBO33PEHUS, COOTBETCTBYIOLLErO COBPEMEHHOMY
YPOBHIO Pa3BMTMS HAayKW W OOLLECTBEHHOW MPaKTUKW, OCHOBAHHOrO Ha Auasnore
KyNbTYp, CNOCOGCTBYHOLLEr0 0CO3HAHMIO CBOEr0 MeCTa B NOMMKY/NbTYPHOM MUPE;

COBEpPLUEHCTBOBAHME SA3bIKOBOW M 4MTaTeNbCKOM KyNbTypbl Kak CpeacTsa
B3aMMO/eCTBMA MeXy H0AbMU 1 NMO3HAHNS MUPa;

MOHMMaHWe CMNeunduK OUONOTUM KaK HayKW, OCO3HaHUs e€ ponu B
(hopMMPOBaHNM PaLMOHANIBHOIO HAay4yHOro MbILLNEHMS, CO3AaHUM LIENOCTHOrO
NPeACTaBNEHNS 06 OKPYXKAKOLEM MUpPe KakK O efMHCTBE MPUpPO[bl, YenoBeka U
00LLEeCTBa, B MO3HAaHUM MNPUPOAHbLIX 3aKOHOMEPHOCTEA W pelleHun Npobnem
COXpaHeHWsi NPUPOAHOr0 PaBHOBECKS;

yOeXXAEHHOCTb B 3HAUMMOCTM GMONOrMM ANSi COBPEMEHHON LIMBUAM3ALINK:
06ecneyeHnss HOBOFO YPOBHSI PasBUTUS MeAULMHbI, CO34aHMe MepcrneKTUBHbIX
OUOTEXHONOrMIA,  CMOCOGHbIX  pellaTb  PecypcHble  Mpo6nembl  Pa3BUTMSA
YenoBeYeCcTBa, NOMCKa MyTeld BbIXoAa U3 rnobanbHbIX 3KONOrMYECKMX NPoBem 1
obecneyeHns  nepexoga K YCTOMUYMBOMY  Pa3BUTWIO,  palyOHa/IbHOMY
MCMONb30BAHUIO MPUPOAHBLIX PECYPCOB U (hOPMMPOBAHUIO HOBbLIX CTaHAapPTOB
KU3HU;

3aMHTEPECOBAHHOCTb B MOMYYEHUM OMONOTMYECKUX 3HAHWIA B LENsX
MOBbILIEHNS 0OLIel  KynbTypbl, €CTECTBEHHO-HAy4HON rpPamMOTHOCTM, Kak
COCTAaBHOI YacTW (hYHKLMOHa/IbHO rpamMOoTHOCTM 06yyaroLmMXcsi, hopMUpPyeMo
MPW N3yYeHnn 6UONornu;

MOHMMaHMWe CYLLHOCTW METOAO0B MO3HAHWS, UCMOMb3YeMbIX B €CTECTBEHHbIX
HayKaX, CMOCOGHOCTM MKCMOMb30BaTb TOMyYaeMble 3HaHWS [ANd  aHanmsa W
00BACHEHUSA ABMEHWIA OKPYXKAIOLLEr0 MUpa U MPOUCXOASLLMX B HEM U3MEHEHWA,
yMeHWe fAenaTb 060CHOBaHHbIE 3aK/MHOUYEHMS Ha OCHOBE HAayYHbIX (HaKTOB M
VMEIOLLIMXCS IaHHbIX C LieNbi0 NOMYYEHNs 0CTOBEPHbIX BbIBOOB;

CMOCOGHOCTb CAMOCTOATENbHO WCMO/Mb30BaTh OGUONMOrMYECKMe 3HaHWUS ANs
peLeHnst NPo6/1em B peasbHbIX XXU3HEHHbIX CUTYaLMAX;

0CO3HaHMe LEHHOCTU Hay4HOI [esATeNbHOCTU, FOTOBHOCTb OCYLUECTBASATH
MPOEKTHYIO N MCCNe0BaTENbCKYH AeATeNbHOCTb MHAMBUAYANbHO U B FPYNMe;

FOTOBHOCTb W CMOCOGHOCTb K  HENpepbiBHOMY  06pa3oBaHUI0 1
caM0o006pa30BaHNo, K aKTMBHOMY TMOSTYYEHUIO HOBbIX 3HaHWI/A NO 6GMoNornn B
COOTBETCTBUM C XXM3HEHHbIMI NOTPEGHOCTAMM.



METATPEOMETHBIE PE3YJIbTATbI

MeTanpeMeTHble pe3ynbTaTbl OCBOEHMSI yyebHOro npeameta «buonorms»
BK/OYAIOT: 3HaUMMble Ans  (DOPMMPOBAHMS  MUPOBO33PEHUS  06YYaIOLLIMXCS
MEXAUCLMNANHAPHBIE (MEXMNPeAMETHble) 00LLeHayYHblE MOHSATUS, OTpaKatoLLme
LENIOCTHOCTb  HAyYHON KapTWHbI MUpa W crheuuduKy MEeTON0B MO3HAHWUS,
MCMOMb3YEMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3HEPrus, sBeHue, npouecc,
CUCTEMA, Hay4HbIA (haKT, NMPUHLMM, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, Teopwus,
ncCneaoBaHWe,  HabNKOJeHWe,  M3MEpPeHWe,  JKCMEPUMEHT W [pYrue);
YHUBEPCA/IbHblE  y4eOHble AelicTBUS  (MO3HaBaTe/bHble, KOMMYHWUKATUBHbIE,

PErynaTuBHbIE), obecneyuBaroLLme (hopMumpoBaHue (hYHKLMOHaNbHOM
rpaMOTHOCTM W COUMANbHON  KOMMETEHUMM O6yyaroLmxcs; CrnocobHOCTb
obyyaroLmxcs MCNoNb30BaThb OCBOEHHble MeXANCUMNINHAPHbIE,

MMWPOBO33PEHYECKME 3HAHMS W YHMBepCa/lbHble  y4ebHble  JeicTBUA B
Mo3HaBaTe/IbHOM 1 COLMaIbHOMN MpaKTUKe.

B pesynbtaTte uM3yyeHUs OGMONOrMM  Ha YpPOBHE CpefHero o6LLero
obpaszoBaHuMA Yy obyuvarowierocda OyayT  CchopmMMpoBaHbl  NMO3HaBaTe/bHbIe
YHVBEPCa/IbHbIE YUYeOHble AeiCTBMS, KOMMYHUKAT/BHbIE YHUBEPCA/IbHbIE YYeOHble
[EeNCTBUS, PerynaTMBHblE YHMBEPCA/IbHble Y4ebHble [eiNCTBUSA, COBMECTHas
[eATeNbHOCTb.

MeTanpefMeTHble pe3ynbTaTbl OCBOEHUS MpOrpaMMbl CpefHero oo6uiero
06pa3oBaHNA LO/MKHbI OTPaXarb:

OsnageHue YHUMBEPCA/IbHbIMN yyebHbIMU no3HaBaTe1bHbIMU
AEeNCTBUAMMN:

1) 6a30Bble /IOrNYecKme AeNCTBUS:

CaMOCTOSITe/IbHO  hopMy/nMpoBaTb M aKTyanansmpoBaTb  Npobnemy,
paccmaTpuBaTtb e€ BCECTOPOHHE;

MCNONb30BaTh MPU OCBOEHWW 3HAHWA MPUEMBbI NOrMYECKOr0 MbILLEHNS
(aHann3a, CUHTE3a, CpaBHEHUS, Knaccugukaumm, 0606LLeHNs), pacKpbiBaTb CMbIC/
BMONOrNYecKMX NMOHATUIA (BbIZENSATL UX XapaKTepHble MPU3HaKKW, YCTaHaB/IMBaTb
CBSA3M C APYTMMUN NOHATUAMWN);

onpefenaTb LUenu [LeATeNbHOCTW, 33f4aBas napameTpbl M KpUTEpUU KX
AOCTUDKEHUSA, COOTHOCUTL pe3y nbTaThbl AesATe/IbHOCTU C MOCTaBEHHbIMU LeNIAMMU;

MCNONb30BaTh BUOMOrMYECKNe NOHATUSA AN 06bACHEHNA (PAKTOB U ABNEHUM
XXMBOI NPUPOAbI;

CTPOUTbL JIOTUYECKUe paccyxieHns (MHAYKTUBHbIE, AedyKTVBHble, MO
aHanoruu), BbISBNATb 3aKOHOMEPHOCTW W MPOTUBOPEYMs B paccmaTpurBaeMblX
ABNEHUAX, (DOPMYNNPOBATb BbIBOALI U 3aK/HOYEHUS;

MPUMEHATb  CXEMHO-MOJeNlbHble  cpeAcTBa AN npescTaB/eHuns
CYLLIECTBEHHbIX CBSI3ei M OTHOLLEHWA B M3yYaeMbIX BMONOrMYECKUX 0OBLEKTAX, a



TaK)Ke  MNPOTMBOPEYMA  pasHOro  pofa,  BbIBNEHHbIX B pas/INYHbIX
MH(OPMALMOHHbIX UCTOYHUKAX;

paspabaTbiBaTb N/aH pelleHns npobneMbl C YY4ETOM aHaM3a MMERLLMXCS
MaTepuasibHbIX N HeMaTepuasibHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B ATE/IbHOCTb, OLeHNBAaTb COOTBETCTBME Pe3y/IbTaTOB
LLeNsIM, OLLeHMBATb PUCKW MOCNEACTBUIN AeATENIbHOCTY;

KOOPAMHMPOBaTbL UM BbIMNOMHATL  paboTy B YCNOBUAX  PeasibHOro,
BUPTYasIbHOro0 Y KOMOVMHUPOBAHHOIO B3aUMOAENCTBIS;

pasBMBaTh KPeaTUBHOE MbILL/IEHWE MPY PELLEHN XXU3HEHHbIX MPO6/IEM.

2) 6a30Bble MccnefoBaTeNbCKME AENCTBUS:

B/IaleTb HaBblKaMK y4ebHO-1CCNef0BaTeNbCKOM U MPOEKTHOW AeATeNbHOCTH,
HaBblKamy  paspelleHns  npobsem, CrOCOOHOCTbIO W TFOTOBHOCTbIO K
CaMOCTOSATe/IbHOMY MONCKY METOA0B PeLLeHNs MPaKTUYeCcKnX 3agay, NPUMeHeHNHO
PasIMYHbIX METOL0B MO3HAHWUS;

MCNONb30BaTh pPas/iNyHble BUAbl AEATENbHOCTU MO MOMYYEHU0 HOBOIO
3HaHWA, ero MWHTepnpeTauuy, npeobpasoBaHUO M MNPUMEHEHUIO B Y4YeOHbIX
CUTYyaumsx, B TOM YKC/e NPy Co3[aHNN YYeBHbIX U COLMaIbHbIX MPOEKTOB;

(hopMUPOBaATL HAYUHbIA TN MbILIEHWS, BNageTb HAYYHOW TEPMUHOIOIMER,
K/THOUYEBbIMM MOHATUAMU 1 MeTOAaMMU;

CTaBUTb W (HOPMYyNMpoBaTb COOCTBEHHblE 3afjays B 06pa3oBaTe/bHOMN
[EeATENbHOCTU U XXMU3HEHHbIX CUTYaLMUSAX;

BbISIBNATb NPUYNHHO-CNELCTBEHHbIE CBA3W U aKTyanM3nposatb 3ajauvy,
BblABUraTb rMNoTe3y eé pelleHns, Haxo4uTb apryMeHTbl A/ [oKasaTe/bCTBa
CBOMIX YTBEPXAEHWIA, 3a4aBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHanM3npoBaTb MOJIyYeHHble B XOAe PpeleHus 3agauv  pesynbTaTbl,
KPUTUYECKN OLEHMBATb MX AOCTOBEPHOCTb, NPOrHO3MPOBaTbh U3MEHEHME B HOBbIX
YCNOBUSAX;

[aBaTb OLEHKY HOBbIM CUTYaLUAM, OLEHMBATb MPUOOPETEHHDINA OMbIT;

OCYLLECTB/IATL Lie/leHanpaB/ieHHbI MOWUCK MepeHoca CpeAcTB M cnocobos
[eNCTBMSA B NPOMECCMOHAIbHYIO CPeay;

YMEeTb MePeHOCUTb 3HaHMS B MO3HABATE/IbHYIO U NPaKTUYecKyt 061actu
XXUN3HEEeATeNIbHOCTH;

YMEeTb MHTErpUpoBaTh 3HaHMS N3 pasHbIX NPeAMETHbIX 06nacTei;

BblABUraTb HOBble MAewn, npegnaraTb OpPUrMHasIbHble MOAXOAbI U PeLLeHus,
CTaBUTb NPO6EMbI U 334a4m, JONYyCKatoL e a/lbTepPHATUBHbIE PELLEHUS.

3) paboTa ¢ MHhopMaLmeil:

OpPUEHTUPOBATLCA B Pas/INUHbIX UCTOYHUKAX MHDOopMauun (TEKCTe y4ebHOro
nocobus, Hay4yHO-NOMynspHON fMTepaType, OMONOrMYECKUX CNOBapsx MU
CMpaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax fAaHHbIX, B VIHTEpHEeTE), aHanM3npoBaTb



MHOPMaLMIO Pas3/inyHbIX BULOB U (hOpM MPeACTaBeHUS, KPUTUYECKN OLLEHMBATD
€€ J0CTOBEPHOCTb 1 HEMPOTMBOPEUMBOCTb;

(hopmynMpoBaThb 3anpocbl U NMPUMEHATb Pas3/iMYHble METOAbl MPU MOUCKE U
oT6ope 6MONIOrMyecKoin MHopMaL M, He06XoAMMON ANS BbINOTHEHNA YYeBHbIX
3afau;

npuobpeTatb OMbIT UCMO/b30BAHUA  MHHOPMALNOHHO-KOMMYHUKATUBHBIX
TEXHO/OIMiA, COBEPLUEHCTBOBATb Ky/IbTYPY aKTUBHOIO MCMO/Mb30BaHWA pas/inyHbIX
MONCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BblOMpPaTb  OMNTUMA/IbHYHO  (DOPMY  MpeAcTaB/eHus
61onornyeckoin MHopmaumm (Cxemol, rpauku, guarpaMmmbl, TabNULbI, PUCYHKN
W [pyroe);

MCNONb30BaTb HAYYHbIA A3bIK B KayeCTBe CpeAcTBa nNpu pabote C
OMoNoOrnyeckoin  MHMopMaLmen: MNPUMEHATb  XUMUYECKUe,  (U3NYecKme 1
MaTeMaTnyeckme 3HaKMW U CUMBONbI, (hOPMY/bl, abbpeBuatypy, HOMeHKNaTypy,
Mcnonfb3oBatb M Npeobpas3oBbiBaTb  3HAKOBO-CUMBO/IMYECKME — CPefcTBa
HarnagHoCTY;

BMafieTb  HaBblkaMW  pacro3HaBaHMs U 3aWuTbl  MHDOpMaLUN,
NH(HOPMaLMOHHOM 6e30NacHOCTU IMYHOCTH,

OBnageHne YHMBePCa/IbHbIMU KOMMYHUKATUBHbIMW AEACTBUAMNA:

1) obLleHwne:

OCYLLECTBNATL KOMMYHMKaLMW BO BCEX Clhepax XM3HM, aKTUBHO Y4acTBOBaTb
B Auanore uau AMCKYCCMM MO CYLLECTBY 06CY»XAaemMoil Tembl (YMeHWe 3afaBaTb
BONPOCHI, BbICKA3blBaTb CYXXAEHUA OTHOCWUTE/IbHO BbIMOHEHWA Mpea/iaraemoin
3afja4m, y4mTbIBaTb MHTEPECHl U COrMacoBaHHOCTb MO3ULMIA APYTUX YY4aCTHUKOB
Aunanora unn SUCKyccun);

pacnosHaBaTb HeBepba/ibHble CpefcTBa OOLEHUs, MNOHMMATL 3HayeHue
CouMasibHbIX 3HaKOB, MPEAMNOCHINOK BO3HWKHOBEHWUA KOH(IMKTHBLIX CUTYaLWN,
YMETb CMAryaTb KOH(/IMKTbI U BECTU NePeroBopbl;

B/IaleTb Pas3/IMUYHbIMKU Crocobamy 0OLEeHNA M B3aUMOAENCTBMS, NMOHUMATb
HaMepeHns ApYrux Ntofen, NPosBNATb YBAXKUTENIbHOE OTHOLLEHNE K cOBeceHUKY
1 B KOPPEKTHOI (hopme (hopMynnMpoBaTb CBOW BO3PaXKEHUS;

PasBEPHYTO W NOTMYHO M3/araTb CBOK TOYKY 3PEeHUA C UCMOMNb30BaHUEM
A3bIKOBbIX CPEACTB.

2) COBMeCTHas [eATe/1IbHOCTb:

MOHMMATb M MCMNOMb30BaTb MPenMyLLEeCcTBa KOMaHAHON M UHAVBUAYaNbHOM
paboTbl NPK PELLEHNN B1ONOrNYECKO NPo61eMbl, 060CHOBbLIBaTb HEOOXOANMOCTb
MPUMEHEHUNA TPYNMNOBbLIX OPM B3aUMOLENCTBMS NPU PeLLEHMN Y4ebHOI 3a4aun;

BblOVpaTh TeMATWKY M MeTOAbl COBMECTHbIX [ENCTBMIA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEW KaXKA0ro YieHa KOMNeKTUBa;



NPpUHMMaTL  LUEen  COBMECTHOW  [eATeNbHOCTW,  OpraHu30BbiBaTb U
KOOPAMHMPOBAaTL [eNCTBUA MO €€ [OCTVDKEHWIO: COCTaBNsATb MnaH AelCTBUMA,
pacnpegensitb pofM C YYETOM MHEHWIA Y4aCTHWMKOB, 00CYXKAaTb pe3y/bTaTbl
COBMECTHO paboThl;

OLeHMBaTb KayecTBO CBOEro BK/afa M KaXKAOro yyacTHMKA KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaraTb HOBble MPOEKTbI, OUEeHWBaTb WAen C MNO3ULUN  HOBU3HBbI,
OPUTNHANILHOCTU, MPAKTUYECKOW 3HAYNMOCTH;

OCYLLECTB/IATL MO3UTMBHOE CTpaTernyeckoe rMoBefeHNe B  Pas3/INYHbIX
CUTYyaumsXx, NPOsSBNATL TBOPYECTBO M BOOOPpaXKeHWe, ObITb MHALMATUBHBIM.,

OBnafeHne YHMBEPCA/IbHbIMWN PeryaTUBHbIMU AeNCTBUAMN:

1) camoopraHusayms:

MCNONb30BaTb OMONOrMYECKMEe 3HAHWA NS BbIABMEHUA NpPo6/ieM M KX
PELLEHMNS B XXM3HEHHbIX U YYeOHbIX CUTYaUUAX;

BblOVMpaTb Ha OCHOBE OWMOMOMMYECKMX 3HAaHWIA LieNneBble M CMbIC/IOBbIE
YCTAHOBKM B CBOMX AENCTBMSAX U MOCTYrMKax Mo OTHOLLUEHMIO K XXMBOM NpPUPOAE,
CBOEMY 3[10pOBbIO 1 3[J0POBbI0 OKPYXKatOLMX;

CaMOCTOSTEe/IbHO OCYLLUECTB/IATL MO3HaBaTe/IbHYH [eATe/IbHOCTb, BbISABIATH
npobnembl, CTaBUTb U (hOPMYNMPOBaTb COOCTBEHHbIE 3aaun B 06pa3oBaTe/lbHOW
[EeATENbHOCTU U XXMU3HEHHbIX CUTYaLMSAX;

CaMOCTOSTE/IbHO  COCTaBNATb  MNaH  peleHns npobseMbl € YYETOM
MMEIOLLIMXCA PECYPCOB, COOCTBEHHbLIX BO3MOXHOCTEN 1 NPeANOYTEHWA;

[aBaTb OLIEHKY HOBbIM CUTYaLMAM;

pacLUMpATb PpaMKM y4eOHOro npegMeTa Ha OCHOBE JINYHbIX MPeLnoYTeHU;

[ienaTb 0CO3HaHHbIA BbIGOP, aprymMeHTMPOBaTbL €ro, 6paTb OTBETCTBEHHOCTb
3a peLleHue;

OLeHMBaTb NPUOOPETEHHbIN OMbIT;

cnoco6cTBoBaTb (HOPMMPOBAHUIO W NPOSBIEHUIO LUMPOKOA 3pyauunn B
pasHbIX 00M1acTAX 3HaHWIA, MOCTOAHHO MOBbIWATL CBO 06pa3oBaTe/IbHbIA 1
KYNbTYPHbI YPOBEHD.

2) CAaMOKOHTPO/b:

[aBaTb OLIEHKY HOBbIM CUTYyaUMsiM, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTD,
OLeHMBaTb COOTBETCTBME PE3Y/IbTATOB LiENAM;

BMafieTb  HaBblkaMW  MO3HABaTe/IbHOW  pepieKcMM  KaK  OCO3HaHWA
COBEPLUAEMbIX [EeACTBMA W  MbICIUTE/NbHBIX MPOLLECCOB, WX Pe3y/nbTaTtoB U
OCHOBaHMWi, UCMob30BaTb NPUéMbl pediieKcnn 418 OLEHKU CUTyaumu, Bblbopa
BEPHOr0 peLleHus:;

YMETb OLEHMBATb PUCKM W CBOEBPEMEHHO MPUHMMATbL PeLleHUs Mo KX
CHVDKEHWIO;



NPUHUMATL MOTMBbLI W aprymeHTbl APYrux Mpuv aHasu3e pesy/bTaToB
[eATeNIbHOCTU;

3) NpuHATYE Cebs U Apyrunx:

NPUHUMaThL cebs, NOHMMasA CBON HELOCTaTKM M AOCTOUHCTBA,;

NPUHUMATL MOTMBbLI W aprymeHTbl APYrux nMpuv aHaju3e pesy/bTaToB
[eATeNIbHOCTU;

Npu3HaBaTb CBOE Mpaso Y NMpaBo APYruX Ha OLUNOKK;

pa3BuMBaTb CMNOCOOHOCTb NOHUMATL MUP C MO3ULMK APYrOoro YenoBeka.

NMPEAMETHbDIE PE3YJ/IbTATDI

[MpeLMeTHble pe3ynbTaTbl OCBOEHUS COAEPXKaHUs yyebHOro npegmera
«buonorna» Ha yrnybnéHHOM YpOBHE OPUEHTMPOBAHbI Ha obecneyeHve
NpohunbHOr0O  00yYeHUss  obyvarowmxcd  6uonormn.  OHWM  BK/IKOYAKOT:
cneymdgmyeckre ans 61Monornm HayuHble 3HaHWUA, YMEHUS U CNoco6bl AenCcTBMIA NO
OCBOEHMIO, NUHTEeprpeTauMn 1 npeobpasoBaHMio 3HAHWA, BUAbI AeATENbHOCTA MO
MO/IYYEHNIO HOBbIX 3HAHUI Y UX MPUMEHEHMIO B Pa3/INyHbIX YYEOHbIX, & TaKkXe B
peaibHbIX YXU3HEHHbIX cUTyauuax. NMpegmMeTHble pe3ynbTaTbl NPeACTaB/eEHbl MO
rogam nsyyeHus.

[MpefMeTHble pe3ynbTaTbl OCBOEHUS yyebHOro npegmeta «buonorusa» B 10
Knacce AO/KHbI OTPaXKaTb:

ChOpMMPOBAHHOCTL 3HaHW O MecTe W ponu OGUONIoTUM B CUCTEME
eCTEeCTBEHHbIX HayK, B (DOPMMPOBAHUWN €CTECTBEHHO-HAYYHOW KapTWHbl Mupa, B
MO3HAHMN  3aKOHOB  MPMPOAbl M pelleHun  npobnem  paunoHaIbHOro
NPUPOLONO/b30BaHUSA, O BKNaLe POCCUMCKUX U 3apyBeXXHbIX YYEHbLIX B pa3BUTUE
oronoruu;

BlafieHNe  CMUCTEMON  OMOMOrMYEeCKUX  3HaHWW, KOTOpas  BKJ/IKOYaeT:
OCHOBOMoNararowmne OMOMOrNYECKMe TEPMUHbI W MOHATUA (OKM3Hb, KIETKa,
opraHu3m, meTabonvM3Mm, romMeocTtas, CamMOperynsaums, CaMOBOCMPOU3BeLeHNE,
HacneACTBEHHOCTb, M3MEHYMBOCTb, POCT W pPas3BUTKE), OMONOrNYECKNe Teopuwu
(knetouHas Teopua T. LLiBaHHa, M. LLIneigeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacteeHHocTn T. MopraHa), ydveHuns (H. . BaBunoBa — 0 LeHTpax
MHOroobpasus 1M MPOUCXOXAEHUA  KYNbTYPHbIX  PacTeHWin),  3aKOHbI
(eanHo06pa3Msa NOTOMKOB MepPBOro MOKOMEeHUA, pacLyensieHns, YACTOTbl ramer,
He3aBMCUMOro HacnegosaHua [.  MeHgens, roMONOrMYECKUX pagoB B
HacneCTBEHHOW N3MEHUYMBOCTU H. . BaBswunoBa), NPUHLUMNbI
(KOMNIEMEHTapHOCTK);

BNnafieHNne OCHOBHbIMW METOAaMW Hay4yHOro MO3HaHuA, WCNoJSb3yemMbiX B
OMOMOrMYECKMX UCCME[0BAHNAX >KMBbIX O0OBLEKTOB (OMmcaHue, W3MepeHue,
HabntoaeHVe, IKCNEPUMEHT);



YMEHWe BblAeNsaTb CYLEeCTBEHHbIE NPU3HAKN: BUPYCOB, KNETOK NPOKapuoT U
3YKapunoT, OLHOK/IETOYHbIX W MHOTFOK/IETOYHbIX OPraHnM3mMoB, B TOM 4uce
6akTepuii, rpnboB, PaCTEHWNIA, XXMBOTHbLIX 1 YeI0BEKA, CTPOEHUA OPraHOB M CUCTEM
OpraHoB pacTeHWiA, >KMBOTHbIX, YeI0BEKa, MPOLECCOB >KU3HEeAeATeIbHOCTH,
MPOoTeKaKLWMX B OpraHn3mMax pPacTeHWMiA, XXMBOTHBLIX M Ye/loBeKa, G1OI0rmMyecKnx
npoLeccoB: obmeHa BelecTB (MeTabonM3M), NPeBpaLLeHNs 3Heprumn, BpoXxeHus,
aBTOTPOHOr0 M reTepoOTPOYPHOro TUMOB MUTaHUA, (DOTOCUHTE3A U XEMOCUHTE3A,
MWUTO3a, Melo3a, rameToreHesa, aMbpuoreHesa, NOCTIMOPMOHA/IBHOTO Pa3BUTUS,
PasMHOXEHWSA,  UHAMBWAYaNbHOrO  pasBuUTUA  opraHusma  (OHTOreHesa),
B3aMMOZENCTBMS reHOB, reTepo3mnca, MCKYCCTBEHHOI0 0T60pa;

YMEHWe YCTaHaB/IMBaTb B3aMMOCBA3M MeEXAY OpraHomgamu KeTKu U UX
(YHKUMAMKW, CTPOEHMEM KNETOK pa3HbIX TKaHEn WM WX QYHKUMAMU, Mexay
opraHamm ” CUCTEMaM OpPraHoB Yy pPacTeHWM, >XMBOTHbIX W YenoBeka UM UX
GQYHKUMAMKW, MeXAYy CUCTEMaMM OpraHoB M MX (YHKUMSMMK, MeXAay aTanamu
obMmeHa BeLLecTB, aTanaMu KIeTOYHOro LUMKIA U XXU3HEHHbIX LMKI0B OpraHn3MoB,
aTanamu 3MOPUOHAILHOIO PasBUTWUA, TEHOTUNOM W (DEHOTUMOM, (PEHOTUMOM U
(hakTOpamu cpefbl 06MUTaHUS;

YMEHWe BbISBNATb OT/IMUUTENbHbIE NPU3HAKW XXMBbLIX CUCTEM, B TOM YUC/e
PacTeHWi, XXMBOTHbIX 1 Ye/I0BEKa,;

YMEHMe MCMoNb30BaTb COOTBETCTBYIOWME aprymMeHTbl, OMONOrMYECKyHo
TEPMUHOMOTI0 U CUMBOJIMKY A1 [0Ka3aTe/lbCTBa POACTBA OPraHU3MOB PasHbIX
cucTeMaTUyecKuX rpynm;

YMeHWe peLlatb 61onornyeckune 3afadn, BolBNATb MPUUNHHO-CNELCTBEHHbIE
CBA3M MeXAay uccnegyembiMn 6MONOrMYECKMMUN NPoLeccamm U SBNEHUAMK, fenaTtb
BbIBO/bl M MPOrHO3bl HA OCHOBAHWW NOJTYYEHHbIX Pe3y/bTaToB.;

YMEHWe BbIMOMHATL NabopaTopHble W MpakTUyeckne paboTbl, COGMOAATH
npaswuia npu pabote ¢ y4ebHbIM 1 1abopaTopHLIM 060PYA0BAHNEM;

YMEHVE BblABUraTb TUMoTe3bl, MPOBEPSATb WX 3KCMEPUMEHTa/IbHbIMM
cpeacTeaMu, (hopmynuMpys Lefb WUCCNefoBaHus, aHaInM3MpoBaTb MO/yYeHHble
pe3ynbTaTbl U AeNaTb BbIBOAbI;

YMeHMe Yy4yacTBOBaTb B Y4ebHO-UCCeaoBaTe/lbCKOM paboTe no 6uonoruu,
3KONOrnM 1 MeamuMHe, NPOBOAMMON Ha 6ase LUKOMbHbLIX Hay4YHbIX O6LLECTB, W
Ny6iMYyHO  MpPefCTaBNATb  MNOMYYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(epeHUusaXx;

YMEHMe OLEHMBATb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCNef0BaHWUA B
obnactm  6uosmorMm - M MeAMUMHbI  (KNOHWPOBaHWE,  UCKYCCTBEHHOE
ONM0AO0TBOPEHME, HanpaB/ieHHOE W3MEeHeHWe reHoMa W Co3faHue TPaHCreHHbIX
OpraHn3mMoB);



YMEHME OCYLLECTBNATb OCO3HAHHbLIA BbIOOP OyAyLleit NPogeccnoHanbHOM
LeaTeIbHOCTU B 06/1acTU Gronornn, MeguunHbl, 6MOTEXHOMOTUM, BETEPUHAPUN,
Ce/IbCKOr0 XO039MCTBA, NULLEBOW MPOMBILLIEHHOCTU, Yriy6naTb No3HaBaTe/IbHbIN
WHTEPEC, Hanpas/ieHHbI Ha 0CO3HAHHBbIN BbIOOP COOTBETCTBYIOLLEN Mpodeccnn 1
NPOLO/IKEeHNe  OGMONOrMYECKOro 06pasoBaHWA B OpraHu3auuax CcpegHero
npodeccroHasibHOro 1 BbICLLEro 06pasoBaHus.

[MpefMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npegmeta «buonormsa» B 11
Knacce [0/HKHbI OTpaxarhb:

ChOpMMPOBAHHOCTb 3HaHW O MecTe W ponu OGUONIoTUM B CUCTEME
€CTECTBEHHbIX HayK, B (hOPMUPOBAHUM COBPEMEHHON eCTeCTBeHHO-HAY4YHOM
KapTWHbl MWpPa, B MNO3HAHWW 3aKOHOB MPUPOAbI W PeLleHUr 3KONOTMYeCKnX
npobnem YenoBeyecTBa, a TakkKe B pPeELeHWW BOMPOCOB pPaLMOHaNIbHOMO
NPUPOAONO/b30BaHKA, U B (POPMMPOBAHMMN LIEHHOCTHOIO OTHOLLEHUS K NPUPOAE,
06LLECTBY, Ye/l0BeKY, O BKIale POCCUMINCKMX U 3apyBexHbIX YUYEHbIX-0M0/I0roB B
pasBuTME BNONOTUN;

YMeHWe BnafeTb CUCTEMOM OMONOTMYECKMX 3HAHWIA, KOTOpas BK/IHOYaeT
onpeseneHnss M MOHWUMaHWe CYLHOCTM OCHOBOMOMArakWwmnx 6monormyeckmnx
TEPMUHOB W MOHATUIA (BMA, 3KocucTema, Guocdepa), OMOMOrMyeckue Teopuu
(aBosntoUMOHHas Teopua Y. [apBuHa, CUHTETUYECKAA TEOPUS 3BOJIKOLMM), YUYEHUS
(A. H. CeBeproBa — 0 NyTaX 1 HanpaefneHusAxX asonwounn, B.. BepHafgckoro — o
ouocgepe), 3akoHbl (reHeTU4eckoro pasHoBecusi K. Xapan v B. BaiHb6epra,
3apofbiweBoro cxoactsa K. M. bBapa), npasuna (MuHumMyma HO. Jlnbuxa,
9KONIOrMYEeCcKOn nupamuibl 3Heprun), runotesbl (runotesa «mumpa PHK» Y.
fnnbepTa);

yMeHVe  BafeTb  OCHOBHbIMW  METOZaMW  HAy4yHOro  Mo3HaHus,
NCMO/b3YEMbIMU B BUOMOMMYECKMX NCCNEL0BaHUAX XMBbIX 0ObEKTOB 1 3KOCUCTEM
(onucaHve, nsmepeHve, HabnOAeHWe, 3KCNEPUMEHT), Cnocobamn BbISBNEHUS WY
OLLeHKMN aHTPONOreHHbIX N3MEeHeHUI B NPUPOLE;

YMeHVe BblfenATb CYLIEeCTBEHHble MNPU3HaKW: BWUAOB, OMOreoLeHO30B,
aKkocucteM U Buocdepbl, CTabUNN3UPYIOLLErO, ABMXKYLLETO W paspbiBAOLLErO
eCTEeCTBEHHOIO oTbopa, af1NonaTpMYecKoro 7 CUMNATPUYECKOro
BNA006pPa30BaHNA, BANAHUA ABUXKYLLMX CUM 3BOMKOLMN HA TeHO(OHA Nonynsauuu,
MPUCMNOCO6/IEHHOCTN OPraHN3MOB K Cpefie 06UTaHus, YepefoBaHus HanpasieHWi
3BO/IOLMM, KPYrOBOPOTA BELLLECTB M NOTOKA 3HEPrUUN B IKOCUCTEMAX;

yMeHVe YyCTaHaB/iMBaTb B3aMMOCBA3M MeXAy npoLeccaMmy  3BOMOLNN,
ABVXKYLUMMW CUNaMW aHTPOMOreHesa, KOMMOHEHTaMW Pa3/IMYHbIX 3KOCUCTEM U
NPUCNOCoB6IEHNAMUN K HUM OPraHnU3MOB;

YMeHVe  BbIBMIATb  OT/IMUUTENbHbIE  MPU3HAKM  XXMBbIX  CUCTEM,
MPUCNoco61eHHOCTb BMAOB K cpefe 06UTaHMA, abUOTUYECKUX U BUOTUYECKUX



KOMMNOHEHTOB  3KOCWUCTEM, B3aMMOCBSA3e/d  OpraHM3MoOB B COOOLLECTBaXx,
aHTPONOreHHbIX N3MEHEHUI B 3KOCMCTEMaX CBOEI MECTHOCTY;

YMEHMe WCMOMb30BaTb COOTBETCTBYIOWME aprymMeHTbl, OMONOrMYecKyHo
TEPMUHOMOTI0 U CUMBOJIMKY A/1A [0Ka3aTe/lbCTBa POACTBA OPraHM3MOB PasHbIX
cucTeMaTUyecKuX rpynmn, B3aMMoCBSA3M OPraHn3mMoB 1 Cpefbl 00UTaHWA, eqUHCTBA
YesloBEYECKMX pac, HeobXoAMMOCTM COXpPaHEHMS MHOroobpasus BWAOB U
9KOCMCTEM KaK YC/I0BUS COCYLLLECTBOBAHNA MPUPOLbI U YeN0BEYECTBa;

YMeHWe peLlatb 61onornyeckune 3afadn, BolBNATb MPUUNHHO-CNEACTBEHHbIE
CBA3M MeXAay uccnegyembiMn 6MONOrMYECKMMIN NPOoLLeccamm U SIBIEHUAMK, fenaTtb
BbIBO/bl M MPOrHO3bl HA OCHOBAHWW NOJTYYEHHbIX Pe3y/bTaTos;

YMEHWe BbIMOMHATL NabopaTopHble M MpakTUyecKne paboTbl, COBMNOAATD
npaswuia npu pabote ¢ y4ebHbIM 1 1abopaTopHbLIM 060PYA0BAHNEM;

YMEHMe BblABUraTb T[UMOTE3bl, MPOBEPATb WX 3IKCMNEPUMEHTa/IbHbIMU
cpeacTeaMu, (opmynupys Lefb WUCCNefoBaHus, aHaInM3MpoBaTb MO/yYeHHbIe
pe3ysnbTaThbl U AeNlaTb BbIBOAbI;

YMEHMe y4acTBOBaTb B Y4ebHO-MCCnefoBaTeNbCKOM paboTe Mo 6uonoruu,
3KONOrnM 1 MeaMuMHe, NPOBOAMMON Ha 6ase LUKOMbHbLIX Hay4YHbIX O6LLECTB, W
Ny6MYHO  MpPeACTaBNATb  MNOMYYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(epeHUusx;

YMEHMe OLeHMBaTb rMMnoTe3bl M TEOPUN O MPOUCXOXKAEHNN XXMU3HU, YesloBeKa
M YeNnoBeYeCKMX pac, 0 MpuUYMHaXx, MocneAcTBMAX W crocobax npefoTBpaLLeHus
rnobanbHbIX U3MeHeHWIn B Grocdepe;

YMEHME OCYLLECTBNATb OCO3HAaHHbLIA BbIOOP OyAyLleit NPogeccnoHaNbHOM
[eaTeNbHOCTU B 06/1aCTV 6MONOrNK, 3KOTOTMK, MPUPOLONOIb30BAHUS, MeLNLMHDI,
OMOTEXHOMOMMM, TCUXONIOTUKN, BETEPUHAPUK, CEIbCKOr0 XO03AWCTBA, MULLEBON
MPOMbILLIEHHOCTK, YrNybnaTb MO3HABaTe/lbHbIA WMHTEPEC, HanpaB/ieHHbIN Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEA  Mpodeccu M NPOAO/IKEHME
61onornyeckoro 06pasoBaHUs B OpraHu3auuax cpegHero npoMeccuoHanbHOro 1
BbICLLIErO 06pa30BaHus.



TEMATWYECKOE NMN/1AHNPOBAHWE

10 K/TACC
Konunyectso yacoB ONeKTPOHHbIe
Ne i/ HavmeHoBaHWe pa3genoB U TemM KOHTpONbHbIe | MpaKTheckye (undposble)
nporpaMmbl Bcero obpasoBaTe/ibHble
paboThbl paboThbl pecypChl
1 JKvBble CUCTEMbI U UX U3yYeHKE 0.5 0 https://m.edsoo.ru/7f41c292
2 buonorna knetku 0.5 https://m.edso0.ru/7f41¢c292
3 XUMUYECKas opraHu3auns KneTku 10 https://m.edsoo.ru/7f41c292
4 CTpoeHue 1 hyHKUMU KNETKN 8 https://m.edso00.ru/7f41¢c292
S) Snil\ﬁi: BELLIECTB W NIPEBpatlienine sreprin 8 9 1 1 https://m.edsoo.ru/7f41c292
6 HaCﬂeACTBeHHaﬂ MH(POPMALYA 1 9 0 0.5 https://m.edsoo.ru/7f41c292
peasin3alms eé B KneTke
7 YKM3HEHHBIN LMK KNETKM 6 1 1 https://m.edso0.ru/7f41c292
8 CTpoeHune 1 hyHKLMM OpraHn3MoB 17 15 1.5 https://m.edsoo.ru/7f41c292
Pa3MHOXeHVe 1 pa3BuTne opraHnM3MoB 8 0 1.5 https://m.edsoo.ru/7f41¢c292
10 FeHETMKA — Hayka 0 HACNEACTBEHHOCTI U 2 0 0.5 https://m.edsoo.ru/7f41¢c292
N3MEHYMBOCTN OPraH13MoB
11 3aKOHOMEpPHOCTU Hac/1eACTBEHHOCTH 10 1 https://m.edsoo.ru/7f41c292
12 3aKOHOMEpPHOCTU M3MEHYNBOCTU 6 0 1 https://m.edso0.ru/7f41¢c292
13 "eHeTMKa YenoBeka 3 0 0.5 https://m.edsoo.ru/7f41c292
14 Cenekums opraH1M3moB 4 0 1 https://m.edso0.ru/7f41¢c292
15 BUOTEXHO/IOTNA U CUHTETUYECKas 6UOorns 4 0.5 0 https://m.edso00.ru/7f41¢c292
16 Buonorua Kak Hayka 1 0 0 https://m.edsoo.ru/7f41¢c292
17 Pe3epBHoe Bpems 1 1 0 https://m.edsoo.ru/7f41c292




OBLLEE KOJTMYECTBO YACOB MO NPOIrPAMME

102

8.5

13




11 K/TACC

HavmeHoBaHMe pa3fenos 1 Tem

KonnyectBo yacoB

ONEeKTPOHHbIe
(unppoBble)

Ne n/m nporpamMmbl Bcero KOHTpOnbHBIE | TlpakTudeckue obpasoBaTesibHble
paboThbl paboThbl pecypeb!
1 3apoXaeHune 1 pasBuTHE 3BOOLMOHHBIX 4
npeLCcTaBIeHNin B 61010rnm
MwnKpo3BoOLNA 1 e€ pe3ynbTaTbl 14 2
Makpo3aBonouma 1 eé pesynbTaTbl 6
4 MMponcxoxaeHne N pasBUTHE XN3HN Ha 15 15
3emne
5 lNponcxoxxaeHne yenoBeka — aHTPOMNOreHes 10 1
3KO/I0rMsi — Hayka 0 B3aUMOOTHOLLEHUNAX
6 OpraHn3moB N HaJopPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>KatoLLein cpefoi
OpraHusmbl 1 cpega 06uTaHus 15
JKonorvs BUL0B 1 Nonynsauum 0.5
9 ?MK((:)TJ:WF:H COO6LLECTB. DKONOTMNYECKMNE 12 05
10 Buocdepa — rnobanbHas 3KocucTeMa 6
11 Uenosek 1 okpyxXarowasa cpega 6
12 Pe3epBHOe BpemsA 8
OBLULEE KOTMYECTBO YACOB MO NMPOIrPAMME 102 0 7.5







NMOYPOYHOE NMNJ1IAHNPOBAHWE

10 K/TACC
Konunyectso yacoB ONEeKTPOHHbIe
:;_)n Tema ypoka Bcero KOHTponbHbIe | [pakTnyeckune ﬁj;jeHm gggapsgizfenwble
paboThbl paboThbl pecypeb!
1 Bronorna kak KOMMEKCHas Hayka 1 Kak 1 0 0
4aCTb COBPEMEHHOIO 06LLeCTBa 05.09.2023
) YKuBble cuctembl 1 UX CBONCTBA. BXoaHOW 1 05 0
KOHTPO/1b 06.09.2023
3 YpoBHeBasa opraHu3aumns XXUBbIX CUCTEM 1 0 0 08.09.2023
4 icTopuns OTKPLITUA U U3YUYeHUS KNETKW. 1 0 0
KnetouHas Teopus 12.09.2023
MeToAbl MONIEKYNIAPHOM W K/IETOUHOM
omonorum. Mpaktuyeckas paboTta
5 «3yyeHmne MeToI0B KNIETOYHON Bronornm 1 0 05
(xpomatorpadus, aneKTpoopes, 13.09.2023
AnddepeHumansHoOe LeHTpUMyrnposaHue,
MLUP)»
6 XUMWYECKNA COCTaB KNeTKU 1 0 0 15.09.2023
; MwuHepas/ibHble BeLlecTBa KNeTKu, Nx 1 0 0
oronoruyeckas posb 19.09.2023
OpraHunyeckue BeLLecTBa KNeTKN — GenKu.
8 NabopaTopHas paboTa «O6HapyxeHue 1 0 0.5 90.09.2023

0€MIKOB C NOMOLLbH) KaYeCTBEHHbIX




peakumii»

CBoiicTBa, Knaccugukauma n yHKLMn

o 6enkoB 0 22.09.2023

10 OpraHn4yeckue BeLLECTBA KNETKN — 0
yrnesofbl 26.09.2023

1 OpraHn4yeckue BeLLECTBA KNETKN — 0
amnnapl 27.09.2023
HyknenHoBble knucnotbl. AHK n PHK.

12 NabopatopHas paboTta «MccnegosaHne 05
HYKNEMHOBbLIX KUC/MOT, BblAENEeHHbIX U3 29.09.2023
KNIETOK Pa3/INYHbIX OpraHu3mMoB»

13 CtpoeHue n pyHKkunn AT®. dpyrue 0
HyKneosuatpugocgatel (HTD) 03.10.2023
CekBeHnpoBaHue AHK. MeToabl

TPaHCKPUMNTOMUKM

14 ;%Z?Zg;ﬂmp CKPUTOMMKA, 0 04.10.2023
MeTofbl CTPYKTYPHOI 6uonoruu.

bHad Ta "XuMnyeckas

° L(S;meosf;um Kzaeiim" e ’ 06.10.2023

16 Twvnbl KNeToK. NpokapnoTnyecKkasa KneTka 0 10.10.2023
CTpoeHMne 3yKapnoTUYECKOIN KNETKM.

17 MpakTnyeck Ta «/13y4yeHne CBOCTB :

KnpeaTqu;; lv?szgs;Hu» PR o 11.10.2023

18 [MoBEpPXHOCTHLIM annapat KIeTKN 0 13.10.2023

19 OfHOMeMOpaHHbIE OpraHouAbl KNeTKN. 0.5
MpakTunyeckas paboTa «/3yueHne 17.10.2023




OBWXXEHNA UMTONMa3Mbl B PaCTUTE/IbHbBIX
KNeTKax»

20

MonyaBTOHOMHbIE OpraHoOVAbl KNeTKM:
MUTOXOHAPWUW, NiacTUAbl. JlabopaTopHas
paboTa «/IccnegoBaHve N1asmonnsa u
[€ennasMoni3a B pacTUTENbHbIX KNeTKax»

0.5

18.10.2023

21

HemeM6paHHble OpraHovbl KNeTKU

20.10.2023

22

CTpoeHue 1 yHKummn agpa. KOHTponbHas
paboTa "CTpoeHue 1 PyHKUUN KNeTok"

24.10.2023

23

CpaBHUTENbHAs XapaKTePUCTMKA KNeTOK
ayKapuoT. JlabopaTopHas pa6oTa
«/13yyeHne CTPOEHUS KNETOK Pas/IMyHbIX
OpraH13MoB»

0.5

25.10.2023

24

AcCCUMUNALNA 1 ANCCUMUNALNS — ABE
CTOPOHbI MeTabonmnama. Tunbl 06MeHa
BeLecTB. JlTabopaTopHas paboTa
«3yyeHmne KaTaIMTUUYECKOM aKTUBHOCTY
(hepmeHTOB (Ha Npumepe ammnasbl MU
KaTanasbl)»

27.10.2023

25

PepMeHTaTUBHbIV XapaKTep peakLumi
KNeTo4Horo metabosnmsma. JlabopatopHas
paboTa «M3yyeHune hepMeHTaTUBHOIO
pacLLensieHns nepokcmaa BoAoposa B
PacTUTENbHBIX Y XXMBOTHbBIX KNETKax»

0.5

07.11.2023

26

Benkun-akTmBaTopbl U 6eKN-UHTMOUTOPBI

08.11.2023

27

ABTOTPOMHbIVA TN 06MeHa BeLLECTB




10.11.2023

28 doToCUHTES 0 14.11.2023
XemocuHTe3. JTabopaTopHasi paboTa
« .
29 Xg:“;;ss:ﬁ:em??a:poueccos (hOTOCMHTE3a U 0.5 15.11.2023
AHas3po6Hble opraHn3Mbl. Buapi
30 OpoxxeHus. JlabopaTopHas paboTa 0
«CpaBHeHe NpoLeccoB BPOXEHMS 1 17.11.2023
[bIXaHNS»
31 A3p06HbIe OpraHn3mbl. JTarnbl 0
3HEpPreTMYecKoro obmeHa 21.11.2023
SHeprus MeMopaHHOro rpagneHTa
2 NpoToHOB. CnHTE3 AT®: Ta
’ nEETEH(:i0|7|C,:0\TCI;E-3C|/|HTa3b?a60 ’ 22:11.2023
33 Peakumn mMaTpuyHOro cuHTesa 0 94.11.2023
34 TpaHCKpUNUMsA — MaTPUYHBIA CUHTE3 0
PHK 28.11.2023
35 TpaHcnaumsa n eé atanbl 0 99.11.2023
36 KoanpoBaHue aMMHOKNCOT. Posib 0
pnbocoM B 6rocuHTE3e 6enka 01.12.2023
37 OpraHusauusa reHoma y npokapuoT v 0
ayKapuoT 05.12.2023
MosekynsipHble MexaH13Mbl 3KCMpeccum
38 FeHOB Y 3yKapnoT. KoHTpo/bHas paboTa 0 06.12.2023

OOMeH 1 npeBpaLleHve aHeprmumn”




Burpycbl — BHEKNETOYHbIE IOPMbI XKU3HK

39 1 obnmraTHble napasuTbl. MpakTuyeckas 0 0.5 08.12.2023
paboTta «Co3aaHune Moaenun Bupyca»
40 BupycHble 3a60/1€BaHNSA YeNl0BeKa, 0 0
YXMBOTHBIX, pacTeHuM 12.12.2023
41 HaHoTexHoM0rMm B 6100rnm n MeamumnHe 0 0 13.12.2023
42 YKM3HEHHBIN LMK KNETKK 0 0 15.12.2023
43 MaTtpuuHbIin cnHTe3 AHK. Py6exxHbIl 05 0
KOHTPO/b. 19.12.2023
Xpomocomsl. JTabopaTopHas paboTa
44 «13y4eHne XpoMOCOM Ha roToBbIX 0 0.5 90.12.2023
MUKponpenapaTax»
45 [JeneHvie KNeTkn — MUTO3 0 0 99 12,2023
Tunbl KNETOK. KaprMoKMHE3 N LNTOKMHES.
Nab6opatopHas paboTa «HabnogeHme
46 0 0.5
MUTO3a B K/IETKaX KOHYMKa KOpeLLKa /1yKa 26.12.2023
(Ha roToBbIX MUKpOMpenaparax)»
Perynaums XX1U3HeHHOro LMK/a K/IeToK.
47 KOHTp(?'J'IbHaﬂ paboTa "YKU3HEHHbIN UMK/ 1 0 97122023
K/IETKU
48 OpraHn3m Kak eguHoe Lienoe. 0 0 99.12.2023
49 TKaHW pacTeHuid. JTabopaTopHas paboTa 0 05
«M3yyeHne TKaHei pacTeHNn» ' 09.01.2024
50 TKaHW XNBOTHbIX 1 YesloBeKa. 0 0.5




JlabopaTopHas paboTa «M3yyeHne TKaHei 10.01.2024

YXUBOTHbIX»

OpraHbl. CCcTEMbI OPraHoBs.
51 JabopaTopHas paboTa «3yyeHne opraHoB 0.5 12.01.2024

LIBETKOBOIO pacTeHuUs»
52 Onopa Tena opraHM3moB 0 16.01.2024
53 [BuXeHune opraHM3moBs 0 17.01.2024
54 lMuTaHne opraHN3MoB 0 19.01.2024
55 MMrTaHne NO3BOHOYHbLIX XXMBOTHbIX. 0

MnwesapuTenbHas cucTema YenoBeka 23.01.2024
56 [JbixaHne opraH13mos 0 94.01.2024
57 [JpbixaHne No3BOHOUHbIX XUBOTHbIX U 0

yesioBeKa 26.01.2024
58 TpaHCNopT BELLECTB Yy OpraHM3mMoB 0 30.01.2024
59 KpoBeHoCHas cucTeMa no3BOHOUHbIX 0

YKMBOTHbIX N YenoBeka 31.01.2024
60 BblgeneHve y opraHvmsmos 0 02.02.2024
61 3almTa y opraHn3mosB 0 06.02.2024
62 VimMMyHHas cuctema yenoBeka 0 07.02.2024
63 Pa3gpaXnumocTb 1 perynaumsa y 0




OpraHv3MoB

09.02.2024

"'ymMopasibHas perynauus n sHA0KpUHHas

64 CMCTEMa XXMBOTHbIX U YenoBeKa 0 13.02.2024
65 KoHTposibHas paboTa "CTpoeHue u 0
(hYHKUMM opraHmM3ma” 14.02.2024
66 dopmbl pa3MHOXKEHUS OPraH13MOB. 0
[NonoBoe pasMHOXeHME 16.02.2024
o7 Meitos 0 20.02.2024
MameToreHe3. O6pasoBaHue 1 pasBUTHE
68 Mos0BbIX KNETOK. JTabopaTopHasa paboTa 05
«M3yyeHune CTpoeHNs NonoBbIX KNEeTOK Ha 21.02.2024
roTOBbIX MUKpOMpenaparax»
69 VHamBMayansHOe pa3BuTHE OpraHn3mMoB 0
— OHTOreHes 23.02.2024
20 3aKnafika OpraHoB 1 TKaHen n3 0
3apo/bILLEBbLIX IMCTKOB 27.02.2024
PoCT 1 pa3BUTHNE XMBOTHbIX.
71 NabopatopHas paboTa «BblsiBNieHMe 05
NPU3HaKOB CXO/CTBA 3apo/blLLei ' 28.02.2024
NMO3BOHOYHBIX XXUBOTHbLIX»
Pa3MHOXeHVe 1 pa3BuUTUE PaCTEHNIA.
72 JlabopaTopHas paboTa «CTpoeHlfe opraHos 0.5 01.03.2024
PasMHOXXEHWNS BbICLUMX PaCTEHUI»
73 VicTopusa cTaHOBNEHUA U pa3BUTUSA 0
reHeTUKN Kak HayKu 05.03.2024
74 OCHOBHbIE NMOHATUA U CUMBO/Ibl FEHETUKMN. 0.5
JlabopaTopHas paboTa «[po3oduna Kak 06.03.2024




0OBEKT reHeTUYECKNX UCCNef0BaHNN»

75

3aKOHOMEPHOCTU Hacne0BaHMA
npu3HakoB. MoHOrn6praHoe
cKpeLymBaHue. MNMpakTuyeckas paboTa

0.5

"A3yyeHmne pe3ynbTaToB MOHOIMOPUAHOIO 08.03.2024
CKpeLmMBaHua y apo3odusbl™
76 LinTonornyeckne oCHOBbI 0
MOHOTMOPUAHOIO CKpeLLMBaHNs 12.03.2024
77 AHanm3npytoLLee CKpeLLBaHme. 0
HenonHoe AOMWHMpOBaHWe 13.03.2024
AnrnbpraHoe cKpeLiBaHue.
78 MpakTunyeckas paboTa «/3yueHne 0.5
pe3ynbTaToB AUrMOPUAHOIO CKPELLMBAHNSA 15.03.2024
Y ApO30(hun/ibI»
79 LiMTonornyeckme 0CHOBbI AU MOPUAHOIO 0
CKpeLLmBaHums 26.03.2024
80 CuenneHHoe HacnefoBaHMe NpPU3HaKoB 0 97 03.2024
81 XpPOMOCOMHasa Teopust HacNeaCTBEHHOCTU 0 99.03.2024
82 "eHeTnKa nona 0 02.04.2024
["feHOTMN Kak LieNlocTHasa cucTema.
"eHEeTMYECKNIA KOHTPO/b pasBmTUs
> p:C'I'eeHVII;,(:)l(MBO'(I')HbIF))(OI:I-I q;?zser(a ’ 03.04.2024
84 KoHTponbHas paboTa "'3akOHOMEPHOCTH 0
HacneaCcTBEHHOCTU" 05.04.2024
85 I3MeH4YMBOCTb NPU3HaKoB. Buapl 0




N3MEHUYNBOCTU

09.04.2024

86

MoanthnKaLMoHHas U3MEHUMBOCTb

10.04.2024

87

BapvaunoHHbI pag, v BapualoHHas
KpvBas. JlabopatopHas paboTta
«llccnefoBaHne 3aKOHOMepPHOCTeN
MOANMDUKALMOHHOM N3MEHUYMNBOCTM.
NocTpoeHne BapuaLMoOHHOIO paga 1
BapuaLMOHHON KPMBOI»

0.5

12.04.2024

88

["'eHoTMNNYeckas N3MEHYMBOCTb.
KoM6uHaTuBHas M3MEeHUYNBOCTb

16.04.2024

89

MyTaunoHHasA N3SMEHUNBOCTb.
MpakTnyeckas pabota «MyTaumm y
[p0o30(hn/ibl (Ha TOTOBbIX
MUKponpenapaTax)»

0.5

17.04.2024

90

3aKOHOMEPHOCTU MyTaLUNOHHOIO
npotiecca. ANUreHeTUKa 1 ANNreHoMnKa

19.04.2024

91

"eHeTVKa Yenoseka. NpakTnyeckas paboTa
«CocTaB/ieHne 1 aHanM3 PoLOC/I0BHOM»

0.5

23.04.2024

92

MeToAbl MeANLIMHCKOM FeHETUKM

24.04.2024

93

3HayeHne MeULNHCKON FreHeTUKN B
npeaoTBPaLLEHNN Y NEYEHNN
reHeTUYecKnx 3aboneBaHnii YenoBeka

26.04.2024

94

OCHOBHbIE NOHATUA CENEeKLUN.
JabopaTopHas paboTa «3yyeHne copTos
KY/IbTYPHbIX PACTEHUI 1 NOPOA AOMALLHUX
YKUBOTHbIX»

0.5

30.04.2024




MeTo/bl CEeNeKLMOHHO PaboThl.

95 NabopaTopHas pa6?Ta «M3yyeHne meTo108B 1 0 0.5 01.05.2024
CeNleKL N pacTeHmnin»
LOCTVXeHNS cenekummn pacTeHnin n
.M
96 YKMBOTHbIX paKTI/Il-IUECKaFI paboTa 1 0 0 03.05.2024
«[1pnBMBKa pacTEHNN»
97 CoxpaHeHue, U3y4eHne 1 UCMob3oBaHne 1 0 0
reHeTUYeCKnX pecypcos 07.05.2024
BroTeXHOI0rMA Kak Hayka 1 0Tpac/ib
.M :
98 npou3Bo/cTBa. lNpakTnyeckas paboTta 1 0 0.5 08.05.2024
«M3yyeHne 06beKTOB BUOTEXHONOT N
99 OCHOBHbIe HarpaB/eHWst CUHTETUYECKO 1 0 0
ononorum 10.05.2024
100 XpPOMOCOMHasa N reHHasa UHXXeHepus 1 0 0 14.05.2024
101 MegunumHcKne 6noTexHonornm. ITorosblii 1 05 0
KOHTPO/b 15.05.2024
102 Pe3epBHbIi YpoK. MOBTOpeHMe, 1 1 0
006006LLeHMe, CMCTEMATU3ALMSA 3HAHWUI 17.05.2024
OBLLEE KO/TMYECTBO YACOB IO 102 85 135

NMPOrPAMME




11 K/TACC

KonnyectBo yacoB

ONEeKTPOHHbIe

Ne Tema ypoka KOHTpOnbHbIE | [1pakTuyeckune Aara UppoBbie
n/n Bcero n3yvyeHnst | obpasoBaTesibHble
paboThbl paboThbl pecypeb!
1 3BoNoUMoHHaA Teopua Y. JapsunHa 1
9 LBVKyLLne cubl 3BONHOLMY BULOB Mo Y. 1
JapBuHy
3 Bopbba 3a cyLecTBoBaHME, ECTECTBEHHbIN 1
N UCKYCCTBEHHbIN 0TOOP
4 dopMUpPOBaHME CUHTETUYECKOW TEOPUN 1
3BOJIHOL MU
5 STanbl 3B0JIOLMOHHOIO npoLiecca: 1
MWUKPO3BOIOLMA N MaKpO3BO/IHOLMSA
6 Monynaumsa — anemeHTapHasa eaMHULA 1
3BOJIHOLMN
3aKOH reHeTMyeckoro pasHoeecus K.
; Xapau, B. BaitH6epra. JlabopatopHas 1 05
paboTa «BblIfBEHNE N3MEHUYNBOCTU Y '
0C06elt 0HOro BMAaa»
8 AnemMeHTapHble (haKTopb! 3BOHOLMM 1
9 AheKT ocHoBaTtens. ekt 1
OYTbIIOYHOIO ropAbILLKA
10 Murpauun. M3onaummn nonynaymi: 1
reorpacdmyeckas, 6uonormnyeckas
1 EcTecTBeHHbI 0TOOP — HanpaB/soLWNiA 1
(hakTop 3BONMOLMN




12

Monosoli oT60p

13

Mprcnoco61eHHOCTb OPraHN3MOB Kak
pe3ynbTaT MUKPO3BOOLMN.
NabopatopHas paboTa «3yyeHune
apomoph0308B 1 namoaganTaumin y
PacTEHWI N XKUBOTHbIX»

0.5

14

MpvMepbl NPUCNOCO6/1eHNI Y OpraHU3MOB:

Mopdonornyeckune, (U3noorMyeckme,
OMOXMMMYECKIE, NOBELEHYECKNE.
JabopaTopHas paboTa «prucnocobneHns
OpraHun3mMoB 1 UX OTHOCUTE/TbHas
LienecoobpasHOCTb»

0.5

15

Bug, ero Kputepun 1 CTPyKTypa.
JlabopaTopHas paboTta «CpaBHEHME BUAOB
Nno MOP(ONOrNYECKOMY KPUTEPUIO»

0.5

16

CTtpykTypa Buga

17

BunpoobpasoBaHue Kak pesynbTar
MMKPO3BO/HOLMN

18

CBs3b MWKPO3BOAKOLUWN N 3anNAeMNOSIOT A

19

Makpossontouus. NaneoHToNornyeckne
MeTO/bl U3y4eHUs 3BONHOLUN

20

Broreorpaduyeckmne MeTopl M3y4eHus
3BONOLMN

21

AMOPMOSIOrNYecKme 1 CPaBHUTENbHO-
MOPOI0rNYeCKMe MeTObl U3YUeHNs
3BO/IHOLMN

22

MonekynapHo-reHeTnyeckume,
OMOXUMUYECKME N MAaTEMATUYECKME




MeTObl N3y4EHNA 3BOTHOLIUN

23 O6Lme 3aKOHOMEPHOCTM 3BONHOLMN
24 ApanTuBHas paguauns. HepaBHOMepPHOCTb
TEMMOB 3BOIHOLMN
o5 HayuHble runoTesbl MPOUCXOXAEHNA
YKM3HW Ha 3emne
26 [JoHayuHble nNpeAcTaBeHUs 0 3apoXaeHUN
XKN3HU
97 OCHOBHble 3Tanbl HEOPraHN4YecKoi
3BOJIHOL MK
28 ["MnoTesbl 3apoXKAeHNA KU3HN
VicTopusa 3emnn 1 MeTofbl €€ n3yyeHuns.
29 NabopatopHas paboTa «3yyeHune 1 0.5
OnucaHmne NCKOMaeMblX OCTaTKOB APEeBHUX
OpraHm3MoB»
30 HauvasibHble 3Tanbl OpraHn4ecKom
3BOJIHOL MK
31 3BONKOUNA 3yKapunoT
OCHOBHbIe 3Tarbl 3BO/IHOL MK
39 pacTuTenIbHOro mupa. lNpakTuyeckas 0.5
paboTa «/13yyeHne 0Co6eHHOCTEN '
CTPOEHUNS PaCTEHMNI pa3HbIX OTAEN0B»
33 OCHOBHbIe 3Tarbl 3BOJIOLMN XXNUBOTHOIO
mupa
IBO/IIOLMA XKMBOTHbIX. MpaKTNyeckas
34 paboTa «/13yyeHne 0Co6eHHOCTEN 0.5
CTPOEHUSA NO3BOHOUHbIX XXMBOTHbIX»
35 Pa3BuTre Xn3HM Ha 3emse no spam u




nepvogam

MaccoBble BbIMUPaHUA — 3KOI0TNYecKme

36 KPW3KCbl MPOLLIOro

37 COBpPEMEHHbI 3KOMOrMYECKNIA KpU3KC, ero
0COBEHHOCTM

38 CoBpeMeHHas cucTemMa OpraHN4eckoro
npoLuioro

39 OCHOBHble cucTeMaTUYecKune rpynnol
OpraH13mMoB

40 AHTPONO/IOrNsA — HaykKa O Ye/l0BEKE

41 Pa3BuUTHeE NpeacTaBeHnii 0
MPOUCXOXAEHUN YesioBeka
MecTo yenoBeka B cUCTEME
opraHuyeckoro mupa. JlaboparopHas

42 paboTa «/13yyeHne 0Co6eHHOCTEN 0.5
CTPOEHUA CKefleTa YesioBekKa, CBA3aHHbIX C
NPAMOX0XKAEHVEM>

43 LBVXyLLne cuibl aHTpPonoreHesa

44 CoOTHOLLEHME BMONOrMYECKNX U
coLmMasibHbIX PaKTOpOB B aHTPOMNoreHese

45 OCHOBHbIe CTaMu aHTpOMnoreHesa

46 ManeoreHeTnKa 1 nNaneoreHOM1Ka

47 JBO/IOLUMA COBPEMEHHOIO Ye/l0BeKa
Yenoseueckue pachbl. [NMpakTnyeckas

48 paboTa «/13yyeHne 3K0ONOrmyYecKmnx 0.5
afanTtaumii YenoBeka»

49 MexancumnanHapHble MeToAbl

aHTPOMOOrnn




50 3apoXkaeHne 1 pasBuTHE 3KONOTUK 1
MeToab!l 3Konormun. JlabopatopHas pabota

ol «M3yyeHne METOL0B 3KO/IOrMYECKNX 1 0.5
ncecnefoBaHnn»

59 3HaueHwue 3K0M0rMYECKNX 3HaHWI 4ns 1
yesioBeKa

53 JKoornyeckme hakTopsl 1
AbroTnyeckme aktopbl. CBET Kak

54 3KONOrnyeckmin haktop. JlaboparopHas 1 0.5
paboTa «BblIsBNeHVe NprcnocobieHni '
OpraHu13moB K B/IMSAHWIO CBETa»
AbroTnyeckme haktopbl. TemnepaTypa
KaK 3KO/I0rMyecKuin haktop.

55 NabopaTtopHas paboTa «BbisiBneHme 1 0.5
nprcnocob1eHniA OpraHN3mMoB K BINAHUIO
Temneparypb»
AbBroTMYeCKMe (PaKTOpbl. BNaXKHOCTb Kak

56 3KONOrnyeckmin paktop. JlaboparopHas 1 0.5
paboTa «AHaTOMUYECKNE OCOBEHHOCTH '
pacTeHWA U3 pasHbIX MECT 0OUTaHUS»

57 Cpefibl 06MTaHNsA OpraH1M3MoB 1

58 Buonorunyeckue puTmbl 1

59 YK13HeHHble PopMbl OpraH13mMoB 1

60 BuoTtuyeckme hakTopsl 1
3HauyeHme GMOTNYECKNX B3aUMOLENCTBII

61 [/ CYLeCTBOBaHMSA OpPraHM3MOB B cpefie 1
obutaHus

62 JKONOIMYECKME XapaKTePUCTUKN 1




nonynauumn

OCHOBHbIe NoKa3zaTenu nonynsumu:

63 YMCNEHHOCTb, N/IOTHOCTbL, BO3pacTHas n
nonoBas CTPyKTypa
OCHOBHble NoKasartenu nNonynauun:

64 POXaemMOoCTb, NPUPOCT, TEMM POCTa,
CMepPTHOCTb, MUrpauunm

65 JKonornyeckaa CTpyKTypa nonynauum

66 JunHamuka nonynaumm v eé perynaumsa

67 KpuBble pocTa YNCNEHHOCTM NONYNALUK.
KpuBble BbDKMBaHMS
JKonornyeckasa Huwa suaa.

68 JabopaTopHas paboTa «prucnocobneHns 0.5
CEMSIH PacTEHWUIA K PacCeneHnio»

69 Bup Kak cuctema nonynsymi

20 3aKOHOMEPHOCTM MOBELEHNS U MUTPaLuii
YXNBOTHBIX

71 Co06LLecTBO OpraHM3MoB — GM1OLIEHO3

72 JKocucTema Kak OTKpbITas cuctemMa

73 KpyroBopoT BeLecTB 1 NMOTOK 3Hepruv B
aKocucTeme

74 OCHOBHbIe NoKasaTe/iv 3KOCUCTEMbI

75 JKonornyeckme nupammnisbl

76 3mMeHeHnst coo6LLecTB — CyKLeccum

7 MpuposHbIe 3KOCUCTEMbI. DKOCUCTEMbI
03€ep N peK. IKOCUCTEMbI MOPEN N OKEaHOB

78 MprpoAaHbIe 3KOCUCTEMBI. IKOCUCTEMbI




TYHAP, NECOB, CTenew, NyCTbIHb

79 AHTPOMNOreHHbIe 3KOCUCTEMbI

80 Ypb6oakocucTemsl. MpakTnyeckas paboTa 05
«M3yyeHmne 1 onucaHme ypboaKoCUCTEMbI»
3aKOHOMepPHOCTY (hOpMUPOBaHUSA

81 OCHOBHbIX B3aVIMOZEeNCTBUIA OPraH13MoB B
aKocucTemax
MexaHV3Mbl BO3AENCTBUSA 3arpsa3HeEHNA

g2 pasHbIX TUMOB Ha Cy6OPraHN3MEeHHOM,
OpraHn3mMeHHOM, NonynsLNOHHOM Y
3KOCUCTEMHOM YPOBHSIX

g3 Buocdepa — obuiennaHeTapHas 060/104Ka
3emnu

84 YueHue B. . BepHaackoro o 6uocepe

85 3aKOHOMEPHOCTU CyLLEeCTBOBAHUSA
orocepbl

86 KpyroBopoTbl BeLLEeCTB U
OMOreoXMMNYecKme LMKIbl

87 30HanbHOCTL Brocgepbl. OCHOBHbIE
OMOMbI CyLLN

88 YCTOMUMBOCTL GrOCtepbl

89 JKONOrN4Yeckme Kpusncbl 1 NX NpUUnHGI

90 BosgeiicTBue Yenoseka Ha buocgepy

01 AHTponoreHHf)e BOS,U,GVICTBUMG Ha
PacTUTENbHBIA N XXUBOTHBIA MUP

92 OxpaHa npuposbl

93 OCHOBHbIe NPUHLMMNbI YCTONYMBOIO




Pa3BUTYS YeNIOBEYECTBA U NPUPOLbI

PaLMoHaNbHOE NPUPOAONO/Ib30BaHNE 1

94 COXpaHeHue 61oorMyYecKoro 1
pasHoo6pasns 3eMnu

95 O606LLeHNe No TeMe «MUKPO3BONOLMA 1 1
eé pesynbTaTbi»

9 O606LLeHNe No TeMe «MaKpo3BONHOLMA 1 1
eé pesy/nbTaTbi»

97 O606LLeHNe no TeMe «IMponcxXoXaeHNE 1 1
pa3BUTUE XKM3HU Ha 3emnex»

08 O606LLeHNe No TeMe «IMponcxoXaeHme 1
4e/loBEKa — aHTPOMOreHes»

99 O606LLEeHNe NO TeMe «IKONOrns — HayKa 0 1
B3aVIMOOTHOLLIEHMSIX OPraHN3MOB»
O606LLeHNe no Teme «OpraHM3Mbl 1 cpeaa

100 1
00OMTaHNSA»

101 O6o6u4eHv|ve no Teme «3KO/0MMS BUJOB U 1
NONYNALMNIA»

102 O606weHme no Teme «brocdepa — 1
rnobasibHas aKocmcTeMa»

OBLLEE KOJTIMYECTBO YACOB IO 102 75

NMPOrPAMME







YYEBHO-METOANYECKOE OBECITEYEHNE
OBPA3OBATEJIbBHOI O NPOLUECCA
OBASATEJIbHbIE YUYEBHbLIE MATEPUAJIbI A1 YUHEHNKA

 buonorus, 10 knacc/ MacevHnk B.B., KameHckuin A.A., Py6uos A.M. n apyrue;
noA pefakumein MacevyHnka B.B., AKUMOHepHOe 06LLecTBO «/134aTe/IbCTBO
«[pocseLeHne»

» buonorus, 11 knacc/ MaceuHnk B.B., KameHckunint A.A., Py6uos A.M. 1
Apyrue; nog pefakumein MaceyHmka B.B., AKUMOHepPHOE 006LLECTBO
«3paTensCcTBO «I1pocBeLLeHne»

®EANEPAJIBHAA PABOUAA NMPOrPAMMA CPEAHEIO OBLWEIO
OBPA3OBAHNA BNOJTIOT A (yrny6néHHblin ypoBeHb) (ana 10-11 knaccos

06pasoBaTesibHbIX opraHu3auuii) Mocksa — 2023

METOANYECKWVE MATEPVAJIbI AJTA YUYUNTEA

1.BorpaHosa T.J1., Conogosa E.A. buonorusa. CrnpaBovHUK 4NS
CTapLUeKIacCHMKOB 1 nocTynarLwmx B By3bl. — M.: ACT-npecc, 2006.
2.bronorusa. Co0pHUK 3agaHunin Ansa noarotosku K MA. JlepHep .U,
KupnnneHko A.A, KonecHukos C.W, 2012-2015.

3.Koznosa TA., KyumeHko B.C. buonorusa B Tabnunuax 6-11 knacchl.
CnpaBoyHoe nocobue. - M.: poda, 2009;

4.KnpuneHko A.A. bruonorus. C60pHMK 3aa4 Nno reHeTuke. basosblii 1
MOBbILLEHHbIV YpoBHU EIM3. PocToB-Ha-LoHy:lernoH, 20009.

5. NepHep I'.W. O6wwasa 6uonorus. rNMoypoyHble TeCTbl U 3afaHus. - M.: PUTN,



2008-2014;

6.CHO0pHMKM TUNOBbIX 3adaHnin EMM3

UNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbI 1 PECYPCbI CETU
NWHTEPHET

1. http://old.fipi.ru/ (PegepasbHbIA MHCTUTYT Nefarornyecknx N3MepeHui
(PUNN))

2.http://www.fcior.edu.ru/ (PeaepanbHbI LEHTP MHGOPMAaLMOHHO-
obpasoBate/bHbIX pecypcos,PLIIOP)

3. http://school-collection.edu.ru/ (EgnHaa Konnekumsa LMppoBbIX
obpasoBaTe/ibHbIX pecypcos,EK LIOP)

4. http://festival.1september.ru/ (PecTvBanb Nefarornyecknx naein «OTKPbITbIN
YPOK»)

5. http://www.chemistry48.ru (JINUHbIA CcaiT)

6. http://www.uroki.net/docxim.htm (Qns yuntens xmmuu n 6ronornm)

7. http://www.krugosvet.ru/taxonomy/term/46 (3Humknoneans Kpyrocser)

8. http://interneturok.ru/ru/school/biology/10-klass (Bugeoypoku. buonorusa 10
Kn)

9.http://interneturok.ru/ru/school/biology/11-klass (Bugeoypoku. buonorus 11
Kn)

10.http://biology-online.ru/ (CoBpeMeHHble YPOKM 61onorun. bruonorus oHnanH)

11.http://luts.ucoz.ru/load/27-1-0-109 (3aHMMaTeNbHast 6ronoruns)



12. http://multiring.ru/course/biology/cont/index.html#.VDoJ3FfgX5Q
(OTKpbITas 6ruonorus)

13. http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx
(TecTbl OHNaWH)

14. http://85.142.162.119/0s11/xmodules/gprint/afrms.php?proj= (OTKpbITbINA
6aHK 3afaHui EIM9)

15. http://ege.yandex.ru/ (EF3 n M'A Ha AHAekce)

16. http://bio.reshuege.ru/ (Pewy EI'3 no 6uonornn. Tematuyeckume TeCTbl)

17. http://bio-fag.ru/map3.html (TecTbl, 3aga4m no 6Guonorun)






