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IHNOACHUTEJIBHAS 3AIINCKA

Mporpamma no yyebHoOMy npeameTy “bBuonorua™ (ganee - 6monorus) Ha
YPOBHe cpefHero obuiero obpasoBaHWs paspaboTaHa Ha OCHoBe PeaepanbHOro
3aKoHa 0T 29.12.2012 Ne 273-$3 «O6 obpasoBaHun B Poccuiickoin depepaummy,
®IroOC COO, KoHuenuuu npenogaBaHUs ydebHOro npeameta «buonorus» u
OCHOBHbIX MOJIOXKEHWI theaepasibHOW paboyeit MporpaMmbl BOCMUTAHUS.

YuebHblin npeaMeT «buonorusa» yrnyenéHHoro ypoeHs u3aydeHnus (10-11
Knaccbl) ABNSETCA O4HUM M3 KOMMOHEHTOB MpeaMeTHOM 061acTn «ECTeCTBEHHO-
HaydHble npegMeTbl». CornacHo nonoxeHnam @rocC COO npoubHble
y4yebHble MpeaMeTbl, M3yyaemble Ha Yrnyo/1eéHHOM YPOBHE, ABMSKOTCA CMOCO60M
angdepeHumanmm  06yveHnMss Ha YpoBHe cpefHero ob6uiero o6pasoBaHUs U
npu3BaHbl 06ecnevynTb MPEeMCTBEHHOCTb MEXAY OCHOBHbIM OOLIMM, CpeaHUM
obwum, cpefHUM npodeccnoHaibHbIM 1 BbICLLUMM 06pa3oBaHveM. B TO ke Bpems
KaXabld M3 3TUX Yy4ebHbIX MNpeaMeToB [O/KeH OblTb OpPMEHTMPOBaH Ha
NPUOPUTETHOE peLleHre 06pa3oBaTe/ibHbIX, BOCMUTATENIbHbIX W Pa3BMBatOLLMX
3afjay, CBA3aHHbLIX C MpogopuveHTalmein 0byyatoWmMXcss M CTUMYIMPOBaHNEM
MHTepeca K KOHKPETHOW 06/1acTU Hay4yHOro 3HaHMs, CBA3aHHOIO C 6uonoruven,
MeAULMHON, 3KONOTUEd, NCUXONOrNeid, CIOPTOM W BOEHHBLIM Ae/TI0M.

Mporpamma no yyebHOMY npeameTy "Buonorvsa™ OaéT npeacTaBleHVe o
uenn n 3afgadax M3yyeHus y4debHoro npegmeta «buonorus» Ha yrny6néHHOM
YPOBHe, onpefenset 0bs3areibHoe (MHBapMaHTHOE) NPeAMETHOE CofepXKaHue, ero
CTPYKTYpUpOBaHMe MO pasgenaM W TemaM, pacripefefieHse Mo  Knaccam,
PEeKOMeH/AYeT MoC/efoBaTe/IbHOCTb U3ydYeHMsi Yy4eBHOro marepuasna C Y4YETOM
MEXMNPeAMETHbIX W BHYTPUNPEAMETHbIX CBSI3eW, NIOTMKM Y4ebHOro mnpovecca,
BO3pPaCTHbIX 0COGeHHOCTENM obyvarowmxcd. B nporpamme Mo  6uonorum
peasiv3oBaH NPUHUMMN MNPEEMCTBEHHOCTU C W3y4YeHWeM OMONOrMN Ha YPOBHE
OCHOBHOro ob6uwero o6pa3oBaHWa, Gnarogaps Yemy  MpPOCMaTPUBaETCA
HanpaBNeHHOCTb Ha  MNoc/edylollee  pasBuUTUE  BUOMOTUMYECKUX  3HAHWN,
OPUEHTMPOBAHHbLIX Ha (HOPMMPOBaHWE €eCTeCTBEHHO-HAaYyYHOro MWUPOBO33PEHNS,
3KO/IOMMYECKOro MbILLNEHNS, NPeACTaBNeHUA O 3[40pPOBOM 06pase >XWM3HW, Ha
BOCMUTaHME OGEepPeXXHOro OTHOLLEHMS K OKpyXKatolleld npupogHon cpege. B
nporpaMme no 61onornm Takxe NokasaHbl BO3MOXKHOCTM Y4eOHOro npeameTa
«buonorna» B peanmsaymmn TpeboBaHuii PrOC COO K nnaHUMpyeMbIM
JMYHOCTHbLIM, MeTanpeAMEeTHbIM W MNPeAMETHbIM pe3ynbTataM 00y4YyeHuss 1 B
(hOpMUPOBAHNMA  OCHOBHbIX BWAOB  Yy4eBHO-NO3HaBaTE/IbHON  [eATe/IbHOCTU
00yyvarloLLMXCA MO0 OCBOEHUIO COAepXKaHUsi BMONOrM4eckoro o6pasoBaHUsA Ha
YPOBHe CpefHero o6Lero 06pasoBaHus.

YuebHbIin npeameT «bronorus» Ha ypoBHe cpedHero obuiero o6pasoBaHuUs
3aBepLuaeT 6Monornyeckoe 0bpasoBaHMe B LLKOSIE U OPUEHTUPOBAH Ha



pacluvpeHie 1 yriny6neHne 3HaHWA 0B6yYatoLLMXCA O XKUBOW NPUpPOAe, OCHOBAX
MOMIEKYNAPHOM M KNETOYHOM 6Guonormun, smMopuonormm u 6uonormn pasButus,
FeHeTUKN, Cenekumm, 6UOTEXHONOM MK, 3BOTOLMOHHOIO YUYEHUS U 3KOOMUN.

N3yyeHne yyebHoro npeameta «buonorus» Ha yrny6i1eHHOM YpPOBHe
OPMEHTMPOBAHO Ha MOArOTOBKY O00Y4YaroLMXCA K MNOC/MeAyroLeMy MoyyYeHUHo
ouonormyeckoro  obpasoBaHWs B By3ax W OpraHuMsauusax  CpefHero
npogeccroHaIbHOro 06pa3osaHns. OCHOBY €ro cofepXaHusi COCTaB/IfeT cucTema
OMONOrNYECKUX  3HaHWI, MOMYYEHHbIX MPU  M3YYeHUM  06yyvaroLMMKCA
COOTBETCTBYHOLMX CUCTEMATUYECKUX Pa3fenioB 6MoMornM Ha ypoBHe OCHOBHOIO
obulero obpasosaHud, B 10-11 knaccax 3TV 3HaHMS NOJyYaltoT passBuTue. Tak,
paclumpeHbl 1 yrny6neHbl OGUMOMOrMYecKne 3HaHWA O PacTEHUAX, XXMUBOTHBIX,
rpnbax, 6aKTepusx, OpraHuW3Me YesioBeKa, O6LMX 3aKOHOMEPHOCTAX >XWU3HW,
[0MNOMHUTENBHO BK/IKOUEHbI 61010rMyeckune CBeAeHNs NPUKIaLHoro 1 NoMcKoBOro
XapakTepa, KOTOpble MOXHO WMCMO0/b30BaTb KaK OPUEHTUPbI 415 NOCNeAYHOLLEro
Bbl6opa npoeccun. Bo3MOXKHa TakxXe MHTerpaums OMONOrMYecKnX 3HaHWA C
COOTBETCTBYIOLLMMUN 3HAHUAMMW, MOSTYYEHHLIMU OOYYaIOLMMUCS NPU U3YYEHUU
(OM3NKKN, XMW, Teorpadum 1 maTeMaTuKu.

CTpykTypa nporpaMmMmbl Mo ydyebHoMmy npeaMeTy “bBuonormsa™ oTpaxaer
CUCTEMHO-YPOBHEBbIA W 3BO/MOLMOHHBIA NMOAXOAbI K U3YyYeHUto 6uonorum.
CornacHo 1M, U3y4aroTca CBOMCTBA M 3aKOHOMEPHOCTU, XapaKTepHble A5 XXMBbIX
CUCTEM Pa3HOro YpOoBHSA OpraHu3auum, 3BOJIKOLMN OpraHMYecKoro Mupa Ha 3emne,
COXpaHeHWs 6uonornyeckoro pasHoobpasms nnaHetbl. Tak, B 10 Knacce
M3y4aroTCA OCHOBbI MOJEKYNIAPHON W K/IETOYHON 6uonorumn, amépuonornm u
6ronornm pasBuTUsA, FeHETUKN U Cenekumm, GUOTEXHONOTUN U CUHTETUYECKON
OMoNIorMKN, akTyann3mMpyroTca 3HaHWUA 0O0yvaromMxcsa Mo 6oTaHMKe, 300/10MUK,
aHatomun, dusnonorum 4enoseka. B 11 knacce uM3yyaroTCA 3BO/MHOLMOHHOE
yUeHue, OCHOBbI 3KONOMMK 1 ydeHre 0 brocdepe.

YuebHblin  npeagMeT  «buonorusi» - npu3BaH  06ecneynTb  OCBOEHUE
06yyaroLmMMmcs 61MONOrMYECKMX TEOPUIA U 3aKOHOB, NAEN, NPUHLMNOB N NpPaBul,
NeXallmx B OCHOBE COBPEMEHHOM CTECTBEHHO-HAYUYHON KapTWUHbI MUPa, 3HAHWIA O
CTPOEHMM, MHOroobpasMm KN OCOBGEHHOCTAX KNETKW, OpraHusmMa, Monynsauuu,
610LIEH03a, 3KOCUCTEMbI, O BbIJAKLUMXCA HayUHbIX AOCTUXKEHMSX, COBPEMEHHbIX
nccnefoBaHnsX B 61M0N0rMK, NPUKNaAHbIX acnekTax 6uonornyecknx sHaHum. Ans
pasBUTMA U MOALEPXKaHWA WHTepeca Obydvatowmxcd K 6uonoruun Hapsgy Cco
3HaUNTENbHBIM 06bEMOM TEOPETUYECKOro MaTepvana B COAepXXaHuu nporpambl
no 6monorum nNpeaycMoTPeHO 3HAKOMCTBO C UCTOPWMEN CTaHOBNEHWUS N PasBUTUSA
TOW WM MHOW 06nacTu OGMONOrMK, BKIAAOM OTEYECTBEHHbLIX U 3apy6eXKHbIX
YUYEHbIX B PeLLEHNE BAXKHEALLNX BUONOrMYECKMX M 3KOMOTMYECKNX NMPO6G/IEM.



Llenb n3yyeHns yyebHoro npeameta «bnonorms» Ha yrnyo6n1éHHOM YpoBHe —
OBNnafileHVe  06yYalOLWMMUCA  3HaHMAMW O  CTPYKTYPHO-(DYHKLMOHAIbHOM
OpraHuM3aumMm >KMBbIX CUCTEM Pa3HOro paHra W npuobpeTeHVe YMeHWI
MCNONb30BaThb 3TU 3HaHWA B (DOPMUPOBAHUN MHTepeca K onpefenéHHON 061acTu
NPOMeCcCNOHaNIbHON AeATeNbHOCTW, CBA3AHHOW C OMONIoruen, UAn K BbIGOPY
y4e6HOro 3aBefieHns ANS MPOAC/HKEHUS BMOTOrMYECKOro 06pa3oBaHus.

JoCTKeHne UenM  n3ydeHus ydebHoro npegmeta «buonorus»  Ha
yrny671éHHOM YPOBHE 06ecrneynBaeTcs peLleHneM CreyoLmx 3aau:

OCBOEHMWe 06y4YatoLMMMCA CUCTEMbI BUOOTNYECKUX 3HAHWUIA: 06 OCHOBHbIX
OMONOrNYeCKNX TeopUaX, KOHLENUMaX, runotesax, 3akoHax, 3aKOHOMePHOCTAX U
npaBusiax, COCTaBNALLMX COBPEMEHHYIO eCTECTBEHHO-HaYYHYIO KapTUHY MUpPa; O
CTPOEHMM, MHOroobpasMm M 0COOEHHOCTAX OMONOrnYeckmnx cuctem (KeTka,
opraHusM, nonynaums, Bug, bruoreoleHos, nocgepa); 0 BblAAKLMXCSA OTKPbITUAX
1 COBPEMEHHBIX UCCNef0BaHUAX B B1onoruu;

O3HaKOM/IeHVe 00y4aloLWMXCAd C MeTofamu MO3HaHWUSA >KUBOW MPUPOAbI:
nccnefoBaTe/lb,CKUMU - MeTofaMn  BMONOrMYecKUX HayK  (MOJIEKYNIAPHON U
KNIETOYHOM 6uonorum, 3sMopuoniorun un 6UONOrMA  PasBUTUA, TEHETUKU U
cenekumn, OMOTEXHONMOTMA W CUHTETUYECKON OMONornM, NaneoHTOsNOMNN,
3KONormm);  MeTofaMnm  CaMOCTOSTE/IbHOr0  MpPOBefAeHNs  GUOMOTNYECKNX
nccnefosaHuii B nabopatopum U B npupoae (HabnwodeHue, U3MEpPEHMe,
3KCMNEePUMEHT, MOAE/TMPOBaHNe);

oBnafieHne  00y4yarLMMUCA  YMEHUAMW:  CaMOCTOSITE/IbHO  HaxoAuTb,
aHaM3MpoBaTb U MCMOJMb30BaTb BGMOMNOrMYECKYD WH(OPMaLMIO; MO/b30BaThCH
OM0NOrMYECKON TEPMUHOMNOIME M CUMBOMIMKON; YyCTaHaBMBaTb CBSA3b MEX[Y
pasBuTUEM OMONMOTUN N COLMANbHO-3KOHOMUYECKUMIN U 3KOJIOTMYECKUMU
npobsieMaMn YenoBevecTBa; OLiEHMBATbL MOC/MEACTBUSA CBOEM [esATe/IbHOCTU MO
OTHOLLEHWNIO K OKPY>KatoLein npupoaHOiA cpefde, COOCTBEHHOMY 3[0POBLIO U
300POBbI0  OKpPYXKaloLWMX  Nitogeil;  060CHOBbIBATL W CO6MOAaTb  Mepbl
NPOMUNAKTUKN MH(EKUMNOHHBIX 3ab0neBaHWIA, NpaBuia NoBeAeHUst B NpUpoae u
obecneyeHns 6e30MacHOCTN COOCTBEHHOWN XXN3HeAesATeIbHOCTM B Ype3BblyaiiHbIX
CUTyaumsax MNpPUPOAHOr0O U TEXHOTEHHOro  XapakTepa; XapaKTepu30BaTb
COBPEMEHHbIe Hay4Hble OTKPbITUA B 061aCTK Grosioruu;

pasBuUTHE Yy 00yYatOLNXCA UHTENNIEKTYabHbIX M TBOPYECKMX CNOCOBHOCTEN
B Mpouecce 3HaKOMCTBA C BblJAKOLWMMUCA OTKPbITUAMW U COBPEMEHHbIMY
NCCnefoBaHNSAMU B OGMONOTUK, pellaeMbiMK et NpobiemMamun, MeTOA0N0rmei
O10/10rMYeCcKoro nccnefoBaHuns, npoBefeHNs 3KCMepUMEHTa/IbHbIX
nccnefoBaHui, peLleHns 61MonornyeckuX 3agay, MoaennMpoBaHnus G1MoIorMYecKmX
06bEKTOB 1 MPOLECCOB;



BOCMMTaHMe Y 00yyatoLMXca LeHHOCTHOrO OTHOLLEHUS K YXMBOW MPUPO/E B
LIeNIOM U K OTAe/NbHbIM €€ 06beKTam 1 SIBNEHUAM; (DOPMMPOBaHNE 3KONOMMYECKOMN,
reHeTMYECKOM rpaMOTHOCTW, O0OLEen KynbTypbl MNOBEAEHUSA B  MPUPOLE;
NHTErpaunm ecTeCTBEHHO-HayYHbIX 3HAHWIA;

npuobpeteHre  0Oy4yalOWMMUCA  KOMMETEHTHOCTM B pauvoHa/lbHOM
NpupoAaonob3oBaHn (CobnoAeHe NpaBW MOBEAEHUS B MPUPOAe, OXpaHbl
BUO0B, 3KOCUCTEM, OGMOCHEPBI), COXPaHEHNN COOCTBEHHOIO 30P0BbS N 3[00POBbA
OKpyXatwowmx nogerd  (cobnogeHns  Mep  NPopUNakTUKKM  3ab60NeBaHUiA,
obecneyeHne 6e30MacHOCTN XKU3HEAEATE/IbHOCTM B 4pe3BblYaHbIX CUTYaLMsX
MPUMPOAHOIO M TEXHOMEHHOr0 XapakTepa) Ha OCHOBE  WCMO/b30BaHUS
OV0NOrMYECKMUX 3HAHWNIA 1 YMEHWIA B MOBCEAHEBHOM XXN3HN;

co3fjaHMe  YCNoBMW AN OCO3HAHHOrO  Bblbopa  0BOYyYarOLMMUCH
NHANBUAY/TbHOM obpasoBare/ibHOW TpaekTopuu, CNoco6CTBYHOLLEN
nocnefytoLlemMy npogeccroHasibHOMY CamMOOMNPeaesieHnto, B COOTBETCTBUM C
NHAMBUAYaIbHBIMU MHTEpecaMm 1 NOTPe6HOCTAMM permoHa.

O6ulee 4MCIO YacoB, OTBEAEHHbIX Ha M3ydeHne OGMOorMN Ha Yriy6/1eHHOM
YPOBHE cpeaHero obulero obpasosaHus, coctaenseT 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hefiento), B 11 knacce — 102 yaca (3 yaca B Heflento).

OT60p OpraHM3auUMOHHbIX (hOpM, METOLOB U CPefcTB 00y4veHUs GMoNornu
OCYLLIECTB/IETCA C YYETOM Crneundukn ero cogepxXkaHmsa 1 HamnpaBleHHOCTM Ha
NPOAO/DKEHNE  BMONOrMYecKOoro o06pa3oBaHWS B OpraHM3aumsax  CpeaHero
NPOgecCnoHaIbHOroO 1 BbICLLIEr0 06pa3oBaHus.

Ob6#3aTe/bHbIM YCNI0BMEM NPU 06yYeHU 61MON0rnM Ha yrinyenéHHOM YPOBHE
ABNIAETCA NPOBeAeHNe NabopaTOpHbIX W MPaKTUYeCKUX paboT. Takke y4yacTue
00y4aroLMxca B BbIMOMHEHUWN MPOEKTHbIX U y4ebHO-UCCNenoBaTeIbCKuX paboT,
TemaTMKa KOTOPbIX  ONpPeaensieTca  y4yumTeleM Ha  OCHOBE  MMEOLMXCS
MaTepuasibHO-TEXHUYECKNX PECYPCOB U MECTHbIX NMPUPOAHBIX YC/TOBUNA.



COILEPKXAHUE OBYYEHUSA
10 KJIACC

Cofiep>xaHune nporpaMMmbl, BblAeNeHHOe kypcusom, HE BXOAUT B MPOBEPKY
rocylapctBeHHou utorosow attectauum (FMA).

Tema 1. BuoJsiorus Kak Hayka

CoBpeMeHHasa 61onorna — KoMniaekcHas Hayka. KpaTkas nctopus pasButums
ovonormn.  buonornyeckme  Haykm M M3yyaemble UMW MPOOG/EMBI.
PyHLaMeHTa/IbHble, TMPUKNaLHbIE W TMOUCKOBbIE HAy4Hble WCCNefoBaHUS B
oronormu.

3HayeHne 6uonorny B (HOPMMPOBAHNN COBPEMEHHOW eCTECTBEHHO-Hay4HOWA
KapTuUHbl Mupa. Tpodeccnn, cBA3aHHble C 6uonorvend. 3HadeHve 6uonorui B
MPaKTUYECKON [eATeNlbHOCTM  YesioBeka: MeauuMHe, CelbCKOM  XO35ICTBE,
MPOMbILL/IEHHOCTK, OXPaHe NPUPOAbI.

JleMoHCTpanun

MopTpeTbl: ApuctoTenb, TeopacT, K. JlIuHHeR, XK. b. lamapk, Y. OapBuH,
Y. apseir, I'. MeHgens, B. . BepHaackuid, W. T1. Tasnos, V. . MeuHurkos, H.
. Basunos, H. B. Tumoees-PecoBckuid, [K. YoTtcoH, @. Kpuk, A. K. benses.

Tabnuubl n cxembl: «CBA3b GMOMOTMK C APYrUMKW Haykammu», «Cucrtema
BUONOrNYECKUX HayK».

Tema 2. )KuBble cucTeMbl M X H3yYeHHE

JKuBble CUCTEMbl Kak npegmeT u3ydeHWs 6uonormn. CBOMCTBA XMBbIX
CUCTEM: E€AMHCTBO XMMMWYECKOro coctaBa, AUCKPETHOCTb W LeMOCTHOCTb,
CMIOXXHOCTb M YMOPSAA0YEHHOCTb CTPYKTYPbl, OTKPLITOCTb, CaMOOpraHu3auus,
CaMOBOCMPOM3BeeHME, PasLpaXKMMOCTb, M3MEHUYMBOCTb, POCT N Pa3BUTHE.

YpPOBHVM OpraHu3aumm >XMBbIX CUCTEM: MOJSIEKYNAPHBIA,  KNETOYHbIN,
TKaHEeBbIN, OpraHNU3MEHHbIM, NonynALMOHHO-BUA0BOMN, 39KOCUCTEMHbIA
(6noreoueHOTUYECKININ), 6GUOCHepHbIA. Tpoueccbl, NPOUCXOASLIME B XXMBbIX
cuctemax. OCHOBHble MPU3HaKM XUBOro. XXM3Hb KakK (hopma CyLLecTBOBaHWA
marepun. Hayku, nsyyaroLime XKusble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHn3aumm.

N3yyeHne XuBbIx cucteM. Metoabl 6uonornyeckor Hayku. HabntogeHue,
N3MePEHMNe, IKCNEPUMEHT, CUCTeMATM3aLUMs, MeTaaHan3. MNOHSATNE O 3aBUCUMON U
He3aBUCUMO NepemMeHHON. [lnaHMpoBaHWe 3KcrepuMeHTa. [locTaHOBKa U
nposepka runotes. Hynesad runotesa. MNMoHATME BbIGOPKU M €€ [OCTOBEPHOCTD.
Pa3bpoc B OWMONOrMYeCKMX [faHHbIX. OueHKa [O0CTOBEPHOCTU MOJYYEHHbIX
pe3ynbTatoB. [IpUUMHBI UCKaXKEHUA pPe3y/bTaTOB 3KCrnepuMeHTa. [loHATMe
CTaTUCTUYECKOrO TecTa.

JlemoHcTpanuu



Tabnuubl 1M cxembl: «OCHOBHble MPU3HAKN XU3HU», «buonormnyeckue
cucteMbl», «CBOWCTBA >KMBOW MaTepun», «YPOBHU OpraHU3auum >XMBOM
npupodbl», «CTPOEHWE XXUBOTHOW K/ETKU», «TKaHN >XMBOTHbIX», «CUCTEMbI
OpraHoB 4e/0BEYeCKOro opraHusma», «buoreoueHo3», «buochepa», «MeToib!
N3yYeHWS XXNBOIN NMPUPOLbI».

Ob6opyaosaHue:  nabopaTopHoe  obopyaoBaHue AN npoBeeHUs
HabNoAeHNIA, U3MEPEHNIA, S3KCNEPUMEHTOB.

IIpakTuyeckass padora «V/ICNOMb30BaHME pPAa3/IMYHbLIX METO40B Mpw
N3YYEHUN YKNBBIX CUCTEM>.

Tema 3. buosorusi KieTku

Knetka — CTPYKTYPHO-(pYHKUMOHaIbHAsA eAuHuLa  >KMBOro.  Mctopus
OTKPbITUA KNeTKN. PaboTbl P. INyka, A. JleBeHryka. KnetoyHast Teopusi (T. LLIBaHH,
M. LlneingeH, P. BupxoB). OCHOBHble MOMOXEHUSI COBPEMEHHOW K/IETOYHOM
Teopuu,

MeToabl  MOMEKYNAPHOM W KNETOYHOW  BMONorMnv:  MMKPOCKOMWS,
Xpomarorpaus, 3anektTpodopes, MeTOA Me4eHbIX aToMOB, AndepeHLMabHOe
LeHTPU(YrMpoBaHNe, Ky/NbTUBMPOBaHNE KIETOK. M3yuenue urkcuposanmbix
Kiemox. SNEKTPOHHasA MUKPOCKoNuA. Kowngporanvhas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

MopTpeTbl: P. F'yK, A. leBeHryk, T. LLIsaHH, M. LLIneingeH, P. Bupxos, K. M.
bap.

Tabnmupbl 1 cxembl: «CBETOBON MUKPOCKOM», «DNEKTPOHHbIA MUKPOCKOM>,
«/icTopnsa pa3BUTUSA METOA0B MUKPOCKOMUU».

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, MUKponpenapaTbl pPacTUTENbHbIX,
YKMBOTHbIX 1 6aKTepUanbHbIX KIETOK.

IpakTuueckas padora «l/3yyeHMe MeTOAOB K/IETOYHOMN 6uonorum
(xpomaTorpadusa, anektpoopes, AnddepeHUMaNbHOE — LEHTPUGYrmpoBaHue,
MLIP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XUMMYECKMIA CcOCTaB KNeTKU. Makpo-, MUKPO- U YNbTPaMUKPOINEMEHTDI.
Boga n eé ponb Kak pacTBOpUTeNA, peareHTta, yyacTue B CTPYKTYpPUpPOBaHUU
KNeTKn, Tensoperynaunn. MuHepasbHble BeLecTBa KIETKW, UX BMONormyeckas
pOsb. PO/Ib KATUOHOB M aHNOHOB B K/ETKe.

OpraHuyeckne BellecTBa KNeTKW. buonornyeckme nonumepsl. benku.
AMUWHOKMCNOTHBIN cocTaB 6enkoB. CTPYKTypbl 6e/1KOBOM MOJEKY bl. [lepBUYHas
CTPpyKTypa 6enka, nentugHas CBA3b. BTopuyHas, TpeTuyHas, 4YeTBepTUYHaA
CTPYKTYpbl.  [eHaTypaums. CsoilctBa 6enkoB. Knaccuukaums — 6Genkos.
Buonorunyeckue QyHKUUN 6eKOB. [lpuonut.



Yrnesobl. MoHoCaxapuabl, Aucaxapuabl, onnurocaxapuibl U noamcaxapuabi.
O6WmMin  nnaH CTPOEHMS U (DU3MKO-XMMUYECKME  CBOWCTBA  Yr/1eBOJOB.
Buonorunyeckue QyHKLUN YrneBo4oB.

Nunuapl. FuapodunnbHo-rnapodobHble cBoicTBa. Knaccupukaums nunmnios.
Tpurnnuepuabl, (ochonnuibl, BOCKM, CTepouibl. Buonormyeckune yHKLMK
nununaos. ObLme cBOMCTBa 6UOIOrMUYECKMX MEMOPaH — TEKYYECTb, CMOCOBHOCTb K
camMo3aMblKaHWO, NOMYNPOHULAEMOCTb.

HyknenHosble Kucnotbl. AHK n PHK. CTpoeHue HYKIEMHOBLIX KUCNOT.
Hykneotuapl. MNpuHUMN KomnnemeHTapHocTu. lMpasuno Yapradda. CTpykTtypa
AHK — gBoiiHasa cnunpanb. MeCcToHaxoXaeHve n buonornyeckme qyHkumm OHK.
Bupgbl PHK. ®dyHkunn PHK B KneTke.

CTtpoeHne Mmonekynbl AT®. Makpoaprnyeckme cBasnM B Monekyne ATO.
Buonormnyeckune yHkunn AT®. BoCcCTaHOB/EHHbIE NMEPEHOCUMKN, UX (DYHKL MW B
Knetke. [lpyeue wuyxneosuompugpocgamor (HT®). CekBeHupoBaHne [JHK.
Memoowt CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorus: 6uoxmMmyeckne n GMomusnyeckme MUccnesoBaHmns
coCTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl OGWOMONEKYn. Moodenuposanue
CMPYKmMypvl U QYHKYULL OUOMONIEKYN U UX Komniekcos. Komnvromepuoiil ousaiin u
opzaﬂuqecmfﬁ CUHmes 6u0M0]l€Kle u ux Henpupodezx aHAlocoes.

JleMoHCTpauumn

MopTtpeTol: J1. MNonuHr, K. YoTCoH, ®. Kpuk, M. YUNKUHC, P. ®paHKINH,
®. CaHrep, C. INpy3unHep.

[narpammbl:  «PacnpegeneHne  XUMWYECKUX  3MIEMEHTOB B HEXWUBOM
npupoge», «PacnpefeneHne XMMUYECKNUX 3/IEMEHTOB B XXMBOW NPUPOLE».

Tabnuubl 1 cxembl: «lNepuoguyeckad Tabnmua XUMUYECKUX 3/1EMEHTOB,
«CTpoeHne Monekynbl BOAbI», «BellecTBa B COCTaBe OpraHMsMoB», «CTpoeHue
MOSieKYNbl 6enka», «CTpyKTypbl 6efIKOBOM MOMEKy/bl», «CTpOeHWEe MOJEKY/
yrnesogoBs», «CTpoeHWe MOMeKyn nunuaos», «HYKNeNHOBbIE  KUCIOTbI»,
«CTpoeHne Monekynbl AT®».

O6opyaoBaHue: XMMnyeckas nocyga v obopyaosaHme.

JlaGopaTopnas padora «OB6HapyXeHNe 6e/IKOB C MOMOLLbI KayeCTBEHHbIX
peaxumin.

JlaGopaTopnass  pabora  «liccnefoBaHWE  HYK/NEMHOBLIX  KWUC/OT,
BblZENIEHHbIX M3 K/NIETOK Pa3/InyHbIX OPraHN3MOoB».

Tema 5. Crpoenue u yHKIMH KJIETKH

Tunbl KNeTOK: 3yKapuotuyeckas W nNpokapuoTtuyeckad. CTPyKTYpHO-
(hYHKUMOHa/TbHbIE 06Pa30BaHNA K/IETKMN.



CTpoeH1e NPOKapnUoTMHECKOM KNeTKW. KneTouHas CTeHKa 6aKTepuia 1 apXemn.
OCO6EeHHOCTM CTPOEHUS TeTepoTPO(HOM W aBTOTPOGHOM MNPOKAPUOTUYECKMX
KNeToK. MecTo 1 posib NPOKapuoT B G1oLeHo3ax.

CTpoeHue " (hYHKLMOHUPOBaHWe 3YKaprOTHNYECKOM KNETKMN.
MnasmaTnyeckas MembpaHa (nnasmanemma). CTpyKTypa Mna3maTUyeckom
MeM6paHbl. TPaHCMOPT BELLECTB Yepe3 MniasMaTu4eckyro MeMopaHy: MacCUBHbIN
(andcpysnsa, obneryéHHas AnQysns), akTUBHbIA (MEPBUYHBLIA N BTOPUYHbINA
aKTUBHbIA  TpaHcnopT). [lonynpoHuUaeMocTb MembpaHbl. PaboTa HaTpuid-
KanneBoro Hacoca. QHAOUMTO3: NUHOUMTO3, haroymTos. Ik3oumTo3. KnetoyHas
cTeHKa. CTpyKTypa 1 (DYHKLMW KNETOYHOWN CTEHKN PacTeHWI, rpnboB.

LinTtonnasma. LiMto3ons. LiMTockeneT. [ABmxeHne umutonnasmMel. OpraHonasbl
KneTkn. OpHomembpaHHble OpraHouabl KAeTKW: 3HAonfasMaTnyeckas CeTb
(AMNC), annapat MonbMAKM, NN30COMbI, UX CTPOEHWE N (YHKLMKW. B3anmocBssb
04HOMeMO6paHHbIX OpraHouMAoB KeTKu. CTpoeHWe rpaHynspHOro peTukynyma.
Mexanuszm nanpaenenus 6enxoe ¢ DIIC. CUHTE3 pacTBOPUMbIX 6enkoB. CUHTE3
KNETOYHbIX  MembpaH. [nagkuid  (arpaHynspHbid)  3HAOMNa3MaTUyeCcKuia
peTukynym. CekpeTopHas (hyHKuus annapata [fonbmku. Moouguxayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxos 6 annapame [onvoocu. TpPaHCNOPT
BELLLECTB B KNeTKe. Bakyonun pacTuTenbHbIX KNeToK. KNeTouHblin cok. Typrop.

[MonyaBTOHOMHblEe ~ OpraHouabl  KMNeTKW:  MUTOXOHAPWKM,  MNiacTufpl.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). CTpoeHUe U (PYHKUMM MUTOXOHAPWIA W nnactug. [epBuyHbIle,
BTOPUYHbIE U CNOXHble  NiacTuabl  (POTOCUHTE3UPYIOLMX  3YKapuoT.
XnoponnacTbl, XpPOMONIACTbI, IEMKOMNACTbI BbICLLUMX PAaCTEHWIA.

Hemem6paHHble opraHonibl KneTku CTpoeHne U (hyHKUUM HeMeMOpaHHbIX
opraHouzos KNEeTKMW. Pnéocombl. Ilpomedicymounvie Qunamenmol.
MuKpounameHTbl.  Axmunogvle mukpoguiamenmoi.  MblIlEYHble  KIETKW.
Axmunosvie Komnonenmol Hemviuteunvlx kiemox. MUKPOTPYO60UKN. KneTouHblit
LUeHTp. CTpoeHWe W [BWMXKEHME IKIYTUKOB W pecHUYeK. MuMKpOTpy6OoUKM
unTonnasmbl. LleHTpnonb. benku, accoyuuposannvie ¢ muxpopuiamenmamu u
muxpompyoouxamu. Momopnuvle benxu.

Appo. Obonoyka Aapa, XpoOMaTuH, Kapuoniasma, SApbILLKM, UX CTPOeHKE U
(YHKUMKN. FALepHbId 6eNKoBblA  MaTpuKC. [MpOCTpaHCTBEHHOE PacrofioXKeHme
XPOMOCOM B WHTepdasHOM fAgpe. Dyxpomamun u cemepoxpomamun. Benku
XpPOMaTUHA — TUCTOHbl. /{unamuka s0epHou 000104KU 6 Mumo3e. HoepHvili
mpancnopm.

KneTouHble BKNOUeHMA. CpaBHUTE/IbHAA XapaKTepUCTUKA KNETOK 3yKapuoT
(pacTUTENBHOW, XXMBOTHOM, FPUBHOI).

JlemoHcTpanuu



MopTpeTbl: K.C. Mepexkosckuia, /1. Maprynuc.

Tabnuubl 1 cxembl: «CTpOeHWe 3yKapuOTUYEeCKOW KeTKn», «CTpoeHue
XMBOTHOM  KNeTKW», «CTpOeHMe  pacTUTeNlbHOW  KNeTKu»,  «CTpoeHue
MUTOXOHAPUN», «AAp0o», «CTPOeHME NPOKAPUOTUUECKON KNETKN».

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, MUKponpenapaTbl pacTUTeNbHbIX,
YXMBOTHbIX K/IETOK, MUKpOMpenapaTbl 6akTepranibHbIX KIETOK.

JlabopaTtopuass pabora «l/I3ydyeHMe CTPOEHUS KNETOK  Pas/INYHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/13yyeHne CBOMCTB KNETOYHOWM MeMBpaHbI».

JlaGopaTopnasi padora «lIccnefoBaHve nnasMonmsa U Aenniasmonnsa B
PacTUTENIbHBIX KNeTKax».

IIpakTHyeckass padora  «/3yyeHne  [BMKEHUS  uMTONMasMbl B
PaCTUTE/bHbIX KNeTKax».

Tema 6. O0OMeH BelecTB U MpeBpallleHHE YJHEPTUN B KJIETKe

Accumnnauma v JUCCUMUNALNA — ABe CTOPOHbI MeTabonnsma. Tunbl 06MeHa
BELLECTB: aBTOTPO(HbIA M TreTepOTPOHbIN. YuacThe Kucnopoga B O0OMEHHbIX
npoueccax. JHepreTMyeckoe o6ecrnevyeHne KNeTKu: npespalleHne AT B
06MeHHbIX npoueccax. PepMeHTaTMBHbLIN  XapakTep peakuuii  KIeTo4HOro
meTabonmsma. PepMeHTbl, WX CTPOEHWe, CBOWCTBA W MeEXaHW3M [AeNACTBUS.
KothepmeHTbl. OTANYMA (hepMEeHTOB OT HeOpraHMYyeCcKMX KaTtasm3aTopoB. benku-
aKTMBaTopbl N GENKN-UHTMOUTOPBI. 3aBUCUMOCTL CKOPOCTM (DepMEHTATUBHbIX
peakumin 0T pasIMyHbIX (haKTOPOB.

MepBUYHBIA  CMHTE3 OpraHNMYeckKMX BeLECTB B KeTKe. POTOCUHTES.
AHoxcueennvlll U oxcueennvili pomocunmes y oaxkmeputi. Ceemocobupaiowue
nueMeHmsl U NUSMeHmbl peakyuoHHo2o yeumpa. PONb XN0PONIacToB B MpoLecce
(hoTocnHTe3a. CBeToBasA U TeMHOBasa (hasbl. @omoovixanue, Cs., C4- u CAM-munoi
gomocunmesa. NPOJYKTUBHOCTb (POTOCUHTE3A. BAnsHMe pasnnyHbIX (PakTopoB
Ha CKOPOCTb (JOTOCUHTEe3a. 3HayeHne DOTOCKMHTE3A.

XEeMOCUHTe3. Pa3Ho06pa3ve OpraHM3MoB-XeMOCUHTETUKOB:
HUTpUMUMpYOLLNe GaKTEPUW, >Kene3obakTepumn, cepobakTepun, BOAOPOAHbLIE
b6akTepun. 3HauyeHVe XeMOCUHTE3a.

AHaspo6Hble opraHuambl. Buabl 6poxkeHus. TpoayKTbl GPOXKEHUs N KX
NCMO/Ib30BaHNe 4YeNOBEKOM. AHa3p0OHble MWKPOOPraHu3Mbl Kak O0ObLeKTbl
6MOTEXHONOrMM 1 BO30YANTENN 60Ne3HEN.

A3po6HbIE OpraHu3mbl. ATanb! 9HepreTn4eckoro obMeHa.
[MoAroToBUTENbHBIA 3Tan. MNMKONN3 — 6ECKUCIOPOAHOE pacLLeneHne rnoKo3bl.

Bruonornyeckoe OKMUCNEHWE, U KNETOYHOE AblXaHue. Ponb MUTOXOHAPWIA B
npoteccax 61onornYeckoro okucneHus. Linknnyeckme peakummn. OKUCIUTENbHOE
thochopunupoBaHue. duepeus membpannozo paouenma npomonos. Cunmes



ATD: paboma npomonnoii AT®-cunmaszwl. TpenMyLLeCTBa a3POOGHOr0 NyTU
0OMeHa BelLeCTB nepes, aHaspPOObHbIM. NNEKTUBHOCTb IHEPreTUYECKOro 0bmeHa.

JleMoHCTpanun

MopTpeTbl: Mx. Mpuctamn, K. A. Tumnpszes, C. H. BuHorpaackuin, B. A.
SHrenbrapar, M. Mutyenn, I'. A. 3aBap3uiH.

Tabnuubl 1 cxeMbl: «POTOCUMHTES», «DHEPreTUYECKNI 0OMeH», «BrocKHTE3
6enka», «CTpoeHue hepmMeHTa», «XeMOCUHTES».,

O6opyaoBaHme: CBETOBOM MUKPOCKOMN, 060pyaoBaHUE AN NPUroTOBNEHUS
MOCTOSIHHbIX M BPEMEHHbIX MUKPOMNPEenapaTos.

JlaGopaTtopuass  paGora  «/I3yyeHWe  KaTa/IMTUYECKOM  aKTUBHOCTU
(hepmeHTOB (Ha npumepe ammnnasbl UKW KaTanasbl)».

JlaGopaTopnass padora «l/I3ydyeHMe (pepMeHTaTMBHOIrO pacLleneHns
NepoKcuaa BoAOpo/a B PACTUTENbHbIX U XXMBOTHbIX K/IETKaX».

JlaGopaTopnass padora «CpaBHeHVWe MpoLeccoB  (POTOCUHTE3a WU
XEMOCUHTE3a».

JlaGopaTopHasi padora «CpaBHEHME MPOLIECCOB BPOXKEHUS N AbIXaHNSA.

Tema /7. HacsiencrBennasi uHGopManus M peaju3anus e€é B KJIeTKe

PeaKLI,I/II/I MaTPUYHOIo CUHTE3A. |_|pI/IHLI|I/II'I KOMNNEMEHTAPHOCTN B peaKunax
MaTPUYHOro CUHTe3a. Peanunsaumsa HacneacTBEHHON MHGopmauun. MeHeTUYECKUiA

KOf,, ero CBOMCTBa. TPaHCKpMNUMA — MaTPUUHbIA cuHTe3 PHK. MpuHUMnbI

TPpaHCKpUNuun: KOMNAEeMeHTapHOCTb, aHTUNapa/iNeIbHOCTb, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 aykapuomuueckou xniemke. Hexooupyrowue PHK.

TpaHcnsaums n eé atanbl. YyacTtue TpaHCNopTHbIX PHK B 6uocnHTe3e benka.
Ycnosus 6uocuHTe3a 6enka. KoaupoBaHue amWHOKMCAOT. Ponb pubocom B
brocuHTese 6enka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHM3aunsa reHoma y
MPOKapuoT M 3yKapuoT. Perynsums akTMBHOCTU TeHOB Y NpPoKapuoT. 'mnoTesa
onepoHa (. XKakob, XX. MaH0). Monexynspuvie mexanuzmovl IKCAPECCUU 2eHO8 Y
sykapuom. Ponv xpomamuna 6 peeynsiyuu pabomor cenos. PErynaynsa 06MeHHbIX
MPOLIECCOB B KNeTKe. KNeTOYHbI roMeocTas.

Brpycbl — HEKNETOUHbIE (DOPMbI XXM3HU 1 06MraTHbIe Napas3uTbl. CTpoeHne
MPOCTbIX U CMOXHbIX BUPYCOB, PETPOBUPYCOB, 6aKTepnodaroB. JKusmennbiil yuki
JIHK-cooepocawux eupycos, PHK-cooepacawux eupycos, obaxmepuopazos.
Obpamnas mpauckpunyus, peeepmasa, uHmezpasa.

BupycHble 3a60n1eBaHNA YeNoBeKa, XMBOTHbIX, pacTeHuii. CMiAL, COVID-
19, coupanbHble N MeANLUHCKME NPO6IeMbI.

buoungopmamuka: unmeepayus u amanuz oonvuux maccugos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oaunvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynxyuu d6enxos. Cnocobvi 00cmasku 1eKapcma.



JeMoHCTpanun

MopTpeTbl: H. K. Konbuyos, 4. N. IBaHOBCKWIA.

Tabnuubl N cxembl: «bUOCUHTE3 Benka», «I eHeTUYeCKU Kog», «Bupychbi»,
«bakTepuodarn.

IIpakTuyeckas padora «Co3gaHNe MOLENN BUPYCa».

Tema 8. JKu3HeHHDbII MUKJ KJIETKH

KneTouHbln UuKN, ero nepuogbl n perynauma. VIHTepgasa M MUTO3.
OC0o6eHHOCTM NpOLEeCCoB, MpoTeKalWwmMxX B MHTeptase. oAroToBKa K/ETKU K
neneHnto.  FpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUA 1
MOCTCUHTETUYECKUNIA (NPEMUTOTUYECKIMIA) NEPUObl MHTeptasbI.

MaTpuuHblii cuHTe3 OHK — pennukaumsa. MNpuHumnel penavkaumm AHK:
KOMIM/NIEMEHTAPHOCTb,  MOJIYKOHCEPBATMBHbIA  CUHTE3,  aHTUMapaiieNbHOCTb.
MexaHn3m pennmkaumm OHK. Xpomocombl. CTpoeHne Xpomocom. Tenomepbl w
TenloMepasza. XPOMOCOMHbI Habop KNeTkm — Kapuotun. AunnouaHblii U
ranionaHbli  Habopbl  XPOMOCOM. [TOMOSIOTMYHbIE  XPOMOCOMbI.  10/10Bble
XPOMOCOMbI.

[eneHve kKnetkn — muto3. Cragum mMuTo3a WU MPOUCXOAALUMEe B HUX
npoueccobl. Tunbl MnTo3a. KapnoknmHes n UMTOKMHES. Bronornyeckoe 3HayeHue
MUTO3a.

Perynauma MUTOTUYECKOrO LMKIA KNeTKW. lNporpaMmMmupyemMas KneTo4yHas
rmbenb — anonTos.

KnetoyHoe A4po, XPOMOCOMbI, (PYHKUMOHa/IbHAA TeHOMUKA. Mexanuszmbl
npoaughepayuu, ouppepenyuposxu, cmapenus u euberu kKiemox. «lL{ugpposas
KiemKka» — ouourn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnmupl 1 cxembl: «XKU3HEHHBIN LUK KNEeTKKU», «MuTo3», «CTpoeHne
Xpomocom», «Pennukaunsa HK».

O6opyoBaHMe: CBETOBON MMKPOCKONM, M1KponpenapaTbl: «MuUTO3 B K/leTKax
KOpeLlKa NyKa.

JlaGopaTopnasi  pabdora  «l/I3ydeHMe  XpPOMOCOM Ha  roTOBbIX
MUKponpenapaTax».

JlaGopaTopnas padora «HabnogeHe MUTO3a B K/IETKaX KOHUMKA KOpeLLKa
NyKa (Ha rotoBbIX MUKponpernaparax)».

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

Buonormyeckoe pasHoobpasue OpraHu3mos. OLHOKNETOUHbIE,
KOJIOHWa/IbHble, MHOTOK/1ETOYHbIE OPraHU3Mbl.

OCOGEHHOCTM  CTPOEHUA M XKU3HEAeATe/IbHOCTU O HOK/IETOYHbIX
opraHu3MoB. bakTepun, apxeun, OHOK/IETOYHblE TrpUbbI, OLHOK/IETOYHbIE
BOZOPOC/M, Apyrue npoTucTbl. KonoHWanbHble OpraHu3mbl.



B3aumocBA3b 4yacTeil MHOrOKIETOYHOro opraHuama. TkKaHu, opraHbl wu
cucTembl opraHoB. OpraHusm Kak eiMHoe Lenoe. 'omeocTas.

TKaHM pacTeHMin. Twunbl pPacTUTENbHbIX TKaHeil: obpa3oBaTe/ibHas,
MOKPOBHasA, NPOBOASALLAA, OCHOBHasA, MexaHuyeckas. OCOOGEHHOCTM CTPOEHWUS,
(hYHKLMIA 1 pacronoXeHUst TKaHel B opraHax pacTeHuM.

TKaHM XXMBOTHBIX M YenoBeka. TWMbl XUBOTHbLIX TKaHei: anuTennaibHas,
COeIHUTENIbHAS, MblleYHasi, HepBHas. OCOGEHHOCTU CTPOEHWs, (YHKUMIA K
PacronoXeHWs TKaHel B opraHax XXUBOTHbIX U YesloBekKa.

OpraHbl. BeretatvBHble M reHepaTMBHble OpraHbl pacTeHuin. OpraHbl K
CUCTEMbI OPraHoB XXUBOTHbIX W YenoBeKa. PYHKL MM OpraHoB 1 CUCTEM OPraHoB.

Onopa Tena opraHusamMoB. Kapkac pacTeHuil. CKeneTbl OAHOK/ETOYHbLIX U
MHOrOK/IETOYHbIX >XMBOTHbIX. HapyXXHbIA 1 BHYTPEeHHWIN cKeneT. CTpoeHue U
TUMNbI COEAMHEHNSA KOCTEN.

[BWKeHne  opraHuM3moB.  [BM>KeHWe  OAHOKNETOYUHbIX  OpraHm3MOB:
ameébomnaHoe, XXIyTUKOBOE, PeCHUYHOE. [BWKeHWe MHOrOK/IETOUHbIX PacTeHUN:
TPOMU3Mbl WU HAacTUW. [BMXEHUE MHOIOK/IETOUHbLIX XWBOTHbIX W YeOBeKa:
MblLLeYHasa cuctema. Pednekc. CKeneTHbIe MbILLLbI M X paboTa.

MunTaHne opraHusmoB. [lornoweHne BoAbl, YI/IEKACNOrO rasa W
MWHepasibHbIX BeLLeCcTB pacTeHuAMW. [MnTaHWe >KMBOTHLIX. BHYTpUNonocTHoe ”
BHYTPUK/IETOUHOE nNuLeBapeHne. MNuTaHne NO3BOHOYHLIX XUBOTHbIX. OTAensbl
NULLIEBAPUTENLHOTO TpakTa. [lueBapuTenbHble Xenesbl. [uweBapuTenbHas
cucTema YesoBeka.

[bixaHne opraHn3mMoB. [bixaHne pacTeHui. [bixaHue XXNBOTHbIX. Anddysns
rasoB yepes NoOBEPXHOCTb KNeTkn. KoxkHoe AbixaHue. [bixaTtenbHas NoBepXHOCTb.
YKabepHoe 1 néroyHoe abixaHue. [bixaHne no3BOHOYHbLIX XMBOTHbLIX M Ye0BEKA.
OBO/MIOLMOHHOE  YC/TIOXKHEHWE CTPOEHUS NErKUX MO3BOHOYHLIX >KMBOTHbIX.
[bixaTensHas cucTtemMa 4enoBeka. MexaHWsM BEHTUNAUUW NErKUX Yy NATUL W
MIEKONUTAKOLWMX. Perynaumsa apixaHnsa. JpixaTe/ibHble 06bEMbI.

TpaHCropT BeLLEeCTB Yy OpraHuM3MoB. TpaHCMOPTHblE CUCTEMbI PACTEHMWIA.
TpaHCNOpPT BELWEeCTB Y >KMBOTHbIX. KpOBEHOCHasdA cuctemMa U €€ opraHbl.
KpoBeHOCHad cucTemMa MO3BOHOYHbLIX D>KMBOTHbIX W  4YenoBeka. Cepgue,
KPOBEHOCHbIE COCyAbl WM KpoBb. Kpyrn KpoBooOpalleHWs. IBOJOLMOHHbIE
YCNOXHEHUS CTPOEHUSA KPOBEHOCHOM CUCTEMbI MO3BOHOUYHbIX XMBOTHbLIX. PaboTa
cepaua n eé perynauyms.

BblgeneHne y opraHusmoB. BbigeneHue y pacTeHuid. BblgeneHue 'y
XUBOTHbIX. CoKpaTuTenbHble BaKyonu. OpraHbl BblgeneHusa. ®dunbTpauns,
CeKpeums 1 0bpaTHOe BcacblBaHME Kak MexaHW3Mbl paboTbl OPraHOB BblAe/eHus.
CB#3b M010CTY TeNa C KPOBEHOCHOW U BbIAENNTENBHON cucteMamn. BolgeneHne y



MO3BOHOYHbIX XWBOTHbIX M 4yenoseka. [Moykn. CTpoeHne 1 (PYHKLMOHUPOBaHME
He(poHa. Obpa3oBaHKe MOYM Y YesloBeKa.

3awnta y opraHusmMoB. 3alimMta Yy OAHOKMIETOYHbIX OopraHu3moB. Cnopbl
GakTepuii M UUCTbI NpocTedwmx. 3awuTa Y MHOTFOKNeTOYHbIX PacTeHWA.
KyTunkyna. CpeficTBa MacCUBHOM N XMMNYECKOW 3aLUnTbl. PUTOHLMARBI.

3awmta 'y MHOTOKNETOUHbIX XXMBOTHbIX. [MOKPOBbI M KX NPOU3BOAHLIE.
3awta opraHmMama ot 605ne3Hei. IMMyHHast cucteMa 4denoBeka. KneTouHblid U
rYMOPa/ibHbIA UMMYHUTET. BPOXAEHHBLIA 1 NPUOOPETEHHLIA CHeLMNYecKnii
NMMYHUTET. Teopuns KNOHa/IbHO-CeNeKTMBHOro uMmMmyHuteta (M. Spnux, e. M.
BepHeTt, C. ToHerasa). BocnanutenbHble 0TBETbI OPraHM3MoB. Posib BPOXKAEHHOIO
MMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3a060/1€BAHNIA.

Pas3gpaXMmocTb W perynauma y  OpraHusmoB.  PasgpaXumoctb Yy
OJHOK/NIETOYHbIX OpraHuM3mMoB. TaKkcucbl. Pa3fpaXMmocTb W perynauma y
pacTeHui1. POCTOBbIE BELLIECTBA N UX 3HAYEHNE.

HepBHasa cuctema u pediieKTOpHas perynauus y >KMBOTHbIX. HepBHas
cucTema 1 eé oTgenbl. IBOJIOLMOHHOE YCNOXHEHNE CTPOEHUA HEPBHOW CUCTEMBI
Y XXMBOTHbIX. OTAeNbl F0/IOBHOrO MO3ra MO3BOHOYHbLIX >KMBOTHbLIX. Pediekc u
pethnekTopHas ayra. besycnoBHble 1 YC0BHbIE pediieKchl.

['ymMopanbHas perynauus u 3HAOKPUHHaA cUCTeMa XXMBOTHbLIX M YesloBeKa.
XKenesbl 3HAOKPUHHOW CUCTEMbI WM WX TOPMOHbI. [leliCTBME TOPMOHOB.
B3ayMoCBA3b HEPBHOM W 3HAOKPUHHOW cuCTeM. [mnoTasamo-runogusapHas
cucTema.

JlemoHcTpanuu

MopTpeT: W. I1. [NaBnos.

Tabnuubl N cxembl: «O[HOK/MNETOYHbIE BOLOPOCAU», «MHOMOK/IETOUHbIE
BoAopocnn», «bakTepun», «lpocTeime», «OpraHbl LBETKOBbIX PaCTEHUI»,
«CUCTEMbI  OpPraHoB MO3BOHOYHbLIX >XMBOTHbIX», «BHYTpPEHHee CTpPOeHune
HaCeKOMbIX», «TKaHW pacTeHui», «KopHeBble CUCTEMbI», «CTpOeHue CTe6/s»,
«CTpOEHMEe NNCTOBOIN MNACTUHKM», «TKaHW >XMBOTHbIX», «CKeneT 4enoBeKa,
«luweBaputensHas cuctema», «KpoBeHOCHas cuctema», «[bixatesibHas
cuctema», «HepBHasn cucTema», «Koxa», «MblLLeYHas cucTemMa,
«BblgennTtensHaa cucteMa», «QHOOKPUHHAA cuctema», «CTpoeHuWe MbILbI»,
«IMMyHUTET»,  «KWULIEYHOMNONOCTHbIE»,  «Cxema  MNUTaHUA  pacTeHUid»,
«KpOBEHOCHbIE  CUCTEMbI MO3BOHOYHbLIX >KMBOTHBLIX», «CTpOEHUE Tuapbi»,
«CTpoeHne nnaHapun», «BHYTpPEHHee CTPOEHUE [A0XAEBOro 4epBsA», «HepBHas
cuctema  pblo»,  «HepBHasa  cucTema  fArywku», «HepBHaa — cuctema
npecMblKalolnxca»,  «HepBHaa  cuctemMa  NTUL», «HepBHad  cuctema
M/IEKOMUTAKOLLNX», «HepBHas cucTeMa venoBekar», «Peekc.



O6opyfoBaHMe: CBETOBOW MWMKPOCKOM, MUKpornpenapaTbl OAHOKIETOYHbIX
OpraHM3moB, MWKporpenapaTtbl TKaHel, PakOBUHbI MOJUIOCKOB, KOMeKUMK
HaCeKOMbIX, WIMIOKOXNX, XXMBble 3K3EMMNAPblI KOMHATHbIX pacTeHuid, repbapum
pacTeHWA pas3HbIX OTAEN0B, Bf@XHble MpenapaTtbl XXUBOTHbLIX, CKeNeThl
MO3BOHOYHbIX, KO/MEKUUM BeCno3BOHOYHbLIX >KMBOTHbIX, CKe/leT 4e/loBeKa,
obopyaoBaHue Ans AeMOHCTPaLMU MOYBEHHOTO M BO3AYLLIHOIO NMUTaHNA pacTeHW,
pacLLenieHns Kpaxmana u 6enKkoB nof AencTeneM hepMeHTOB, 060py0BaHME A1
[AEMOHCTPaLMM OMbITOB MO NU3MEPEHUIO XXMU3HEHHON EMKOCTU NErKUX, MexaHu3Ma
AbIXaTesbHbIX ABVKEHWIA, MOAE/IN F0/IOBHOTO MO3ra Pas/InyHbIX XXMBOTHbIX.

JlaGopaTopuas padora «/13y4yeHune TKaHeil pacTeHUI».

JlaGopaTopuas padora «/13y4yeHne TKaHEeN XXMBOTHbIX».

JlaGopaTopHnasi padora «l/13yyeHne opraHoB LLBETKOBOI0 PacTeHNs».

Tema 10. PazmHokeHre U pa3BUTHE OPraHU3MOB

®opMbl Pa3MHOXEHNA OpPraHM3mMoB: 6ecrnosioe (BK/KOYas BeretatuBHOE) Y
nonosoe. Buabl  6ecrnofioro  pasMHOXeHMSA:  MOYKOBaHME,  CMopynauus,
(hparmeHTaLus, KNOHUPOBaHME.

MonoBoe pa3mMHOXeHWe. TonoBble KAeTKW, van rameTsl. Meiio3. Ctaguu
Meio3a. MosefeHVe XpoMOCOM B Meino3e. KpocCcuMHroBep. brMonornyeckuin CMbICh
Meiio3a W NonoBOro npouecca. Meilo3 M ero MecTo B )KM3HEHHOM LMKNe
OpraH13Mos.

MpeasapoabilleBoe pa3BUTUE. [[aMeToreHes y >XMBOTHbLIX. [10/10Bble YKenesbl.
O6pasoBaHue 1 pa3BUTHE NOMOBbLIX KMNETOK. CrepmaToreHes u ooreHes. CTpoeHue
MOMIOBbIX K/ETOK.

OnnofoTBOpeHMe ©  3MOPUOHA/IBHOE pa3BUTUE XKUBOTHLIX. Cnoco6bl
OMNOA0TBOPEHNA: HAPYXKHOE, BHYTPEHHee. MapTeHoreHes.

NHamBrAayanbHOe pa3BuTe OpraHn3MoB (OHTOreHes). AMOPMONOrna — Hayka
0 pasBUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 2nasHvIX NPodIEM IMOPUOTIOSUM.
Konyenyuss mopgocenos u mooenu mopgoeceneza. Cragumnm  amobpuoreHesa
XMBOTHbIX  (Ha npuMepe  NArywkun).  [Opob6neHne. Twunbl  ApobneHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opoobaenue. bnacmyna, munwi
onracmyn. OCOBEHHOCTU ApPO6GNeHNA MIEKONUTAKOWMX. 3apOoAbllLeBble  JINCTKM
(racTpynaums). 3aknajka opraHoB 1 TKaHein U3 3apoAbILLEBbIX INCTKOB. B3anMHoe
BNMSHME 4YacTeill pasBMBarolerocs 3apopia (3MO6pUOHanbHas MHAYKLMS).
3aknafka njaHa CTPOEHWA D>KMBOTHOTO Kak pe3ynbTarT  MepapxXmyecKmx
B3aVMO/ENCTBMIN reHOB. BnnsHMEe Ha 3MOpPUOHaA/IbHOE pas3BUTUE pas3/IYHbIX
(haKTOPOB OKPYXKatoLLEeR cpefbl.

POCT ¥ pasBuUTME XXMBOTHbIX. [OCTaMOpMOHaNbHLIA nepuod. [psmoe ©
HenpsiMoe pasBuTMe. Pa3BuTMe C MeTamopdo3oM Yy 6ecrno3BOHOYHbLIX W
MO3BOHOYHBIX YXMBOTHbIX. BMoNornyeckoe 3HavyeHme MPSAMOro M HENPAMOro



pasBuUTUA, UX pacnpocTpaHeHne B Npupoae. Tunbl pocTa XUBOTHLIX. PaKTOPLI
PerynsaLmm pocra X1BOTHbIX U Yyenoseka. CTaamm NOCTaIMOPUOHASILHOTO Pa3BUTUA
Y XXMBOTHbIX 1 YenoBekKa. [lepnofbl oHToreHesa yenoBeka. CTapeHne 1 CMepTb KaK
6ronornyeckme NPoLeccsl.

PasMHOXeHVEe W pa3BUTME pacTeHW. ameTouT u cnopodmT. Meio3 B
XU3HEHHOM UMKNe pacTeHu. O6pas3oBaHMe Crop B Mpouecce Meiosa.
ameToreHes y pacTeHuil. OMNOAOTBOPEHWE W pasBUTME  PACTUTESIbHbIX
opraHu3mMoB. [BOVHOe OMNJI0O40TBOPEHME Y LBETKOBbLIX pacTeHnin. ObpasoBaHue U
pasBUTUE CEMEHM.

MeXaHW3Mbl Perynsumm OHToreHesa y pacTeHUin U XKMBOTHbIX.

JdeMoHCcTpau

MopTpeTtsl: C. I'. HaBawmH, X. LLInemaH.

Tabnuubl 1M cxembl: «BeretaTmBHOE pa3MHOXeHWe», «Tunbl 6ecnonoro
pasMHOXeHUA», «Pa3MHOXXeHWe XnaMuU4OMOHaabl», «Pa3MHOXXEHWe 3BI/IEHbI»,
«Pa3MHOXeHMe ruapbl», «Meinos», «XpoMoCcoMbl», «I"aMeToreHes», «CTpoeHue
AWLEKNETKM U criepmaTo3omaa», «OCHOBHbIE CTaluMW OHTOreHesa», «l1psamoe u
HenpsiMoe pasBuTMe», «Pa3BUTME MAWCKOro >yka», «Pa3BUTMe capaHun»,
«Pa3BUTE NAryLWKU», «[BOMNHOE OMNOAOTBOPEHUE Y LBETKOBbLIX PAaCTEHWUI»,
«CTpoeHve cemsaH OAHOAOMbHbLIX U ABYAO/bHLIX PacTeHU», «XKU3HEHHBIA LMK
MOPCKO  KanycCTbl», «XWU3HEHHbIN UMK  MXa», «XKWU3HEHHbIN LMK
NanopoTHMKa», «<XKU3HEHHbIW LK COCHbI».

O6opyfoBaHMe: CBETOBO MWKPOCKOM, MWUKpONpenapatbl AWLEKNETOK W
cnepmaTo3onaoB, Mofesb «LInKn pasBuTus NAryLuKm».

JlaGopaTopHasi padora «l/13yyeHne CTPOEHNA NOMIOBbIX KTETOK Ha FOTOBbIX
MUKponpenapaTax».

IIpakTnueckas padora «BbISIBNEHME MNPU3HAKOB CXOACTBa 3apofblLUeit
MO3BOHOYHbIX XUBOTHbIX».

JlabopaTopuasi paGora «CTpOeHMe OpraHoB pPasMHOXEHUA BbICLUMX
PacTEHMNI.

Tema 11. I'eHeTmka — Hayka O HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3mMoB

Wctopna cTaHOBNEHWA W pasBUTUA TEHETMKU KakK Hayku. Pabotbl I
MeHpens, . ge ®pusa, T. MopraHa. Po/lb 0TEYECTBEHHbIX Y4YEHbIX B PasBUTUN
reHetuku. Pabotbl H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I". .
KapneueHko, 0. A. dununyeHko, H. B. Tumogeesa-PecoBCKoro.

OCHOBHbIe TeHeTUYecKKne NOHATUA U CUMBOJIbI. [TOMOJIOTMYHbIE XPOMOCOMBI,
a/inenbHble TeHbl, anbTepHATMBHbIE MPU3HAKW, AOMUHAHTHBIA W PELECCUBHbIN
NPU3HaK, roMO3UroTa, reTeposnroTa, YACTas IMHUA, TMbpuabl, reHOTUM, eHoTUM.



OCHOBHble ~ METOAbl  TFEHETUKW:  TMOPUAONOTMYECKUA,  LUTONOrMYECKMIA,
MOJIEKY/IAPHO-TEHETUYECKUIA.

JleMoHCTpanun

MopTpetbl: . MeHgens, . ge ®pus, T. MopraH, H. K. Konsyos, H. .
Basunos, A. H. benosepckuin, I'. [. KapneuyeHko, KO. A. ®ununyeHko, H. B.
TumodpeeB-PecoBCKuiA.

Tabnuubl 1 cxembl: «MeToAbl FTEHETUKN», «CXeMbl CKPELLMBAHUSA.

JlaGopaToprnass padora «[po3ouia KakK O0ObEKT  reHeTU4YeCKMUX

nccnenoBaHnn.
Tema 12. 3aKkoHOMEpPHOCTH HACIEACTBEHHOCTH
MoHornopuaHoe ckpewmBaHue. [lepBbli  3aKOH MeHgens —  3akoH

efiMHO06pasns rmépugos NepBoro NokosieHus. MNMpasnno 4OMUHUPOBaHWA. BTopol
3aKOH MeHzens — 3aKOH pacllensieHnMa Npu3HakoB. LIMTONOrnMyeckne OCHOBbI
MOHOIMOPULHOIO CKpeLwmBaHna. M'MnoTesa YACTOThbI ramer.

AHanusnpytoulee ckpewmBaHue. MpoMeXyTOUHbIA XapakTep Hac/ief0BaHus.
PacLLiensieHve NPU3HaKoB Npu HenoJIHOM JOMUHUPOBaHNN.

AnrnépuaHoe ckpelmBaHue. TpeTuin 3akoH MeH/ens — 3aKoH He3aB1CUMOT0
HacnefoBaHMA  MPU3HAKOB. LiuTonornyeckme  OCHOBbI  AMTMOPUAHOIO
CKpeLuBaHus.

CuenneHHoe HacnegoBaHue Npu3HakoB. PaboTbl T. MopraHa. CuenneHHoe
HacnefoBaHWE TEHOB, HapylUeHWe CLEeneHna MexXxay reHamu. XpoMOCOMHas
Teopusa HacneaCTBEHHOCTH.

"eHeTMKa nosia. XPOMOCOMHbI MexaHuU3M onpeaeneHns nona. AyTocombl 1

M0/I0Bble XPOMOCOMbI. [FOMOraMeTHbIV 1 reTeporaMeTHbI Mos. MeHeTuyeckas
CTPYKTYypa No/0BbIX XpOMOCOM. HacnefoBaHue NPU3HAKOB, CLEM/IEHHbIX C MOJIOM.

["eHOTWN Kak LenocTHas cuctema. MneinoTponmns — MHOXeCTBEHHOE AeCTBUE
reHa. MHOXeCTBEHHbIN annennsm. B3aumoAencTBue HeanneNlbHbIX TEHOB.
KomnnemeHTapHOCTb. Anuctas. Nonmvepus.

CeHEeTUYECKNIA KOHTPO/Nb PasBUTUS PaCTEHWI, XXMBOTHbIX W YeNoBeKa, a
TakKe (QU3N0NOrMYECKUX MPOLECCOB, MOBEAEHUS U KOTHUTUBHBLIX (DYHKLMIA.
"eHeTMYeCKMEe MeXaHN3Mbl CUMOMOreHesa, MexaHn3Mbl B3aMMOAENCTBUA «XO35INH
— MapasnuT» M «X035MH — MUKPOOGUOM». [eHeTUYecKue acrneKTbl KOHTPONA W
N3MeHEHNs1 HacNeACTBEHHON MH(opMaLMK B MOKOMEHMSX KNIETOK M OPraHn3moB.

JdemoHcTpanuu

MopTpeTbl: I'. MeHgens, T. MopraH.

Tabnmupl 1 cxembl: «llepBbli 1 BTOPOI 3aKOHbI MeHaens», «TpeTuii 3aKoH
MeHgensa», «AHanusnpyroLllee CKpellmBaHne», «HenonHoe AOMWUHUPOBaHUE,
«CuensieHHoe HacnefoBaHVe MPU3HAKOB Yy Ap030hubl», «[eHeTMKa nona»,



«Kapnotun yenoseka», «Kapuotun apo3ounbl», «Kapuotun  NTulbI»,
«MHOXeCTBEHHbI annenmam», «B3avMoeincTeme reHoB».

ObopyaoBaHuWe: MOfeNb AN [eMOHCTpauuMu  3aKOHOB  efMHO06pasuns
rmbpuaoB MepBOro MOKOMEHWUS W pacLUernsieHns Mpu3HakoB, MOAeNb [Ans
NEeMOHCTpaLM/ 3aKOHa He3aBUCUMOro HacnefoBaHUA MPU3HAKOB, MOZENb [ANnA
[AEMOHCTPaUMM CLENIeHHoOro HacnefoBaHWA MPU3HaKOB, CBETOBO MWMKPOCKONM,
MUKponpenapaT: «Apo3oduna».

IIpakTuyeckasn padora «l/I3ydyeHne pe3ynbTatoB  MOHOrMOGPUAHOIO
CKpeLLMBaHnA y APO30nNbI».

IIpakTHyeckass  padora  «/3yyeHWe  pesynbTaTtoB  AUTMOPUAHOIO
CKpeLLMBaHnA y ApP030nNbI».

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

B3anmogeicteme reHotuna v cpefpl nNpy  (hopMUpPOBaHUM  heHoTMNA.
A3MeHUMBOCTL MPU3HaKOB. KayeCTBEHHbIE U KO/IMYECTBEHHbIe MpU3Haku. Buibl
M3MEHUYMBOCTWN: HEHAC/IEACTBEHHAA N HACNeACTBEHHAS.

MoanpukaumoHHad M3MeHUMBOCTb. Ponb  cpegbl B (pOpMUpPOBAHUK
MOANMPUKALMOHHON N3MEHYMBOCTM. Hopma peakumn npusHaka. BapuaumoHHbIN
psg v BapuaumoHHas Kpueas (B. WMoraHHceH). CBoilcTBa MOAM(IMKALMNOHHOM
N3MEHYMBOCTH.

["eHOTMMMYeCcKas N3MeHYMBOCTb. CBOMCTBA FEHOTUMNYECKOW N3MEHUMBOCTH.
Buabl reHOTUMMYECKON N3MEHUNBOCTN: KOMOMHATUBHASA, MyTaLMOHHas.

Kom6uHaTuBHass M3MeHUMBOCTb. Melio3 M MONOBOM MpoLecc — OCHOBA
KOMOWHATUBHOW M3MEHUYMBOCTU. PO/Ib KOMOMHATUBHON M3MEHYMBOCTM B CO34aHUN
reHeTMYeCKoro pasHoobpasus B npeaenax o4HoOro Bmaa.

MyTaunoHHas W3MEeHYMBOCTb. Buabl MyTauuii: reHHble, XPOMOCOMHbIE,
reHomMHble.  CMoOHTaHHble M WHAYUWPOBaHHble  MyTauun. FAgepHble  ©
uuTonaasmatnyeckme Mytaumm. ComaTuyeckume U MosioBble MyTauun. MpuymHbI
BO3HWKHOBEHUA  MyTauuil. MyTareHbl W WX BAMSHUWE HA  OpraHU3Mbl.
3aKOHOMEPHOCTN MYyTaLMOHHOro npouecca. 3akKOH rOMOJIOTMYECKUX pALoB B
HacnefcTBeHHON n3meHumBocTn (H./. BaBunos). BHesfepHas M3MEHUMBOCTbL U
HacneLCTBEHHOCTb.

Dnucenemuxa u INUSCEHOMUKA, PpPOJIb INUCEHEMUYECKUX qbakmopoe 6
HACNe0068aHUU U USMEHYUBOCMU qbeHomunutteCKux NPpU3HAKOB )y OPp2AHU3MOE.

JdemoHcTpanuu

MopTpeThl: . ge dpus, B. NoraHHceH, H. . BaBnnos.

Tabnmupl ¥ cxembl:  «Bugbl  M3MeHUmMBOCTU», «MoauduKaLMoHHas
N3MEHUYMBOCTbY, «KomMbrnHatmsHas N3MEHUYMBOCTbLY, «Meii03»,
«OnnofoTBOpPeEHMEY, «["eHeTMYeCKMe 3a60/1eBaHNA YeNOBEKay, «Buabl MyTauuii».



Ob6opypoBaHue: XmuBble U repbapHble 3K3eMMAPbl KOMHATHbLIX PacTeHWUMH,
PUCYHKW (hoTorpadum) XX1BOTHBIX C Pa3/IMYHbIMK BUAAMU U3MEHUYMBOCTMN.

JlabGopaTopHuasi padora «MccnepoBaHume 3aKOHOMEPHOCTEM
MOANMUKALMOHHON  M3MEHUMBOCTU. [1OCTpOeHWEe BapuauMOHHOIO psaga W
BapUaLMOHHON KPUBO».

IpakTuyeckass padora «MyTaumm y  Apo3ouabl  (Ha  roToBbIX
MMKponpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKA

KapvoTtun 4yenoseka. MexgayHapofHas nporpamma MccnefoBaHusi reHoma
yenoBeka. MeToAbl  M3yYeHUS  TEHETUKU  4esioBeKa:  reHeaslorMyecKui,
6113HEL0BbIN, LINTOreHETUYECKINA, NONYNSALMOHHO-CTaTUCTUYECKUNA,
MOJIEKYNAPHO-TeHETUYECKMIA. CoBpeMeHHoe ornpegeneHme reHoTUNa:
MO/IHOrEHOMHOEe CEKBEHMPOBaHWe, FeHOTUMMPOBaHWE, B TOM YMC/le C MOMOLLbHO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHMA YenoBeKa. ['eHHble N XPOMOCOMHbIE
6onesHn 4enoseka. bonesHM ¢ HacnefCTBEHHOM MPeapPacrooKeHHOCTLIO.
3HayeHVe MeAULMHCKOW TeHeTUKM B MPefoTBPALLEHUN N NIeYEeHUN TeHETUYECKUX
3ab0neBaHn YenoBeka. MeamKO-reHeTUYeCKoe KOHCY/bTMpoBaHue. CTBOJOBbIE
KNeTKn. TTOHATME «reHeTUYECKOro rpysa». ATUYECKUe acreKTbl UCCNeoBaHni B
06/1aCTV peflakTMpOBaHWs reHoMa 1 CTBOJIOBbIX K/ETOK.

eHeTMYeCcKe (aKTopbl MOBbLILWEHHON YYBCTBUTENIbHOCTU YesioBeKa K
(hM3MYECKOMY U XUMUYECKOMY 3arpsi3HEHUIO OKpYXKatoLLlen cpefbl. r'eHeTuyeckas
NpeApacrofioXKeHHOCTb Ye/I0BEKA K NaTo/I0oN M,

JlemoHcTpanuu

Tabnuubl 1 cxembl: «Kapnotun yenoseka», «MeTodbl U3yUYeHUS TEHETUKU
yenoBeKa», «I"eHeTnYecKne 3a601eBaHNS YeTOBEKa.

IIpakTHyeckas padora «COCTaB/IEHNE U aHA/IN3 POAOC/IOBHOMN».

Tema 15. Cesnexuiusi Oprann3mMoB

JloMecTrKauma © cenekums. 3apoXKaeHue Cenekumm v AOoMecTUKauumn.
Yuyenne H. W. Basunosa 0 LleHTpax npomcxoXxaeHus M MHOroobpasus
Ky/NIbTYPHbIX pacTeHWid. Ponb cenekumy B CO3L4aHWM COPTOB PacTeHMn 1 MOpPoA
XMBOTHbIX. CopT, nopofda, wWTaMM. 3aKOH TOMOJIOTUYECKUX PsAaoB B
HacneficTBeHHON wm3meHumBocTM H. . BaBwunoBa, ero 3HavyeHue  And
CeNeKUMOHHON paboTbl.

MeToabl CeNeKUMOHHON paboTbl. WCKYCCTBEHHbIM OTGOP: MAacCOBbIA W
UHAMBUAYANIbHBIN.  JTanbl  KOMOMHAUMOHHOM  cenekumn.  McnblTaHue
npoussoanTeneir no notomcTsy. OTO60OpP MO reHOTUMY C MOMOLLbIO OLIEHKM
(heHOTMNA NOTOMCTBA U OTOOP MO reHOTUMY € NOMOLLbHO aHanm3a HK.

NCKYCCTBEHHbIA ~ MyTareHe3 Kak  MeTO4  CeNeKUMOHHON  paboTsbl.
PagnaLMOHHbIN N XUMUYECKUIA MyTareHe3 Kak UCTOUYHUK MyTauuid y KynbTYPHbIX



(hopM oOpraHMsmMoB. lcnosb3oBaHWe reHOMHOr0 pefakTUpOBaHMA W METOLOB
pekoMOnHaHTHbIX AHK ans nonyyeHns ncxoAHOro matepuana o cenexkumm.

[NonyyeHune NONNIOU0B. BHyTpuBMaoBas rmépuamsaums.
BAM3KOPOACTBEHHOE — CKpelivBaHWe, WM WHOpMAWMHT.  HepoAcTBeHHOe
CKpeLuBaHue, WAn ayTopuanHr. eTepo3nc M ero npuymHbl. Vicnonb3oBaHue
reteposunca B cenekumn. OTaanéHHas ruépuamsaums. MpeogoneHvne Gecnioams
MEXBUAO0BbIX TMOPMA0B. [OCTUXEHUS CeNeKUMM PaCTEHUIA U XXMUBOTHBIX. «3enénast
PEBONIOUUA).

CoxpaHeHMe U U3yyYeHue reHeTUYECKMX PECYpPCOB KY/bTYPHbLIX PaCTEHUIA Y
UX  OUKAUX  poaMYein  AnsA  CO3[4aHWA  HOBbIX  COPTOB M rMbpuaos
Ce/IbCKOXO3ANCTBEHHbIX  KYNbTYP.  HU3yuenue, coxpamenue u  ynpaeieHue
ceHenmudecKkumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U NnPpoOMbICIIOBbIX IHCUBONIHBLLX
6 Yyejix YyayduleHus cyuecmeyroumux u CO30AHUSL HOBBIX nopod, JUHUU U Kpoccoe, 6
mom d4ducie C npumeHeHuem COBPEeMEHHbIX Memoooes HAy4HblX uCC]Z€006aHul:Z,
nepeoosulx uoell U NepCneKmuBHbIX MexHON02ULL.

JlemoHcTpanuu

MopTpeThl: H. V. Basunos, . B. MuuypuH, I'. [l. KapneyeHko, I1. .
JlykbAHeHKo, b. J1. Actaypos, H. bopnoyr, . K. benses.

Tabnuubl 1 cXeMbl: «LIeHTpbI NPONCXOXAEHMSA N MHOT006pasns KynbTYPHbIX
pacTeHuin», «3aKOH FOMOJIOTMYECKMUX PALOB B HAC/eACTBEHHOW M3MEHUYMBOCTU,
«MeTogpl cenekunmny», «OTaanéHHas rmépugmsaumnsy, «MyTareHes».

JlaGopaTopuas padora «/13yyeHne COPTOB Ky/bTYPHbIX PAaCTEHUIA U NOPO[,
AOMALLHUX XXNBOTHbIX».

JlaGopaTopuas padora «/3yyeHne METOA0B CENEKLMN PACTEHNI.

IpakTuyeckas padora «[1pMBUBKA PaCcTEHUIN».

Okckypeusi «OCHOBHblE MeTOAbl W [JOCTMXKEHUS CefeKUMM pacTeHuin u
YXVBOTHbIX (Ha CeneKUMOoHHYH CTaHUuo, NJEMEHHYHO hepmy,
COpTOUCNbITATE/IbHbIA  Y4YaCTOK, B TENJMYHOE XO35MCTBO, B JlabopaToputo
arpoyHVBEPCUTETA UM HAYHHOTO LieHTpa)».

Tema 16. BuorexHo10rusi 1 CHHTETHYECKAsA OMOJIOTHUA

OObEKTbI, UCMOMb3yemMble B OWOTEXHOMNOMNW, — K/IETOYHbIE W TKaHEBble
KYNbTypbl, MUKPOOpPraHn3mbl, nx XapaKTepPUCTUKA. TpagnunoHHasa
broTexHonorua:  xiebonevyeHne, MOAyYeHWE  KMUCMIOMOJOYHBLIX  MPOAYKTOB,
BUHOAeNne. MuKpobuonornyeckmii  cuHTe3s. OO6beKTbl  MUKPOBMOIOrNYECKMX
TEXHO/I0rnin. NMpon3BoACTBO 6e/1Ka, aMUMHOKUC/IOT U BUTaMUHOB.

Co3faHne TEXHOMOrMin U MHCTPYMEHTOB LiefleHarnpaB/ieHHOr0 NU3MeHeHUs Y
KOHCTPYWPOBaHNA rEHOMOB C Lie/Iblo MOoJlyYeHUss OpraHn3MoB U UX KOMIMOHEHTOB,
cofepXkalmx He BCTpeyaroLLmecs B Npupoge GMOCUHTETUYECKME MYTW.



KneTouHas vHXeHepusi. MeTofbl KyNbTypbl KMETOK W TKaHel pacTeHUin u
XMBOTHbIX. KpunobaHkn. ComaTtmyeckas rubpugmsaymss M COMaTUYECKUiA
ambpuoreHes. Mcnosnb3oBaHve raniongoB B Cenekumu pacteHui. [loayuenue
MOHOKNOHANbHbIX aumumen. Hcnonvzosaniue MOHOKIOHANbHBIX U NOAUKTOHAIbHbBIX
anmumen 6 Mmeoduyune. VICKYCCTBEHHOe ONOLOTBOPEHME. PeKOHCTPYKLUS
ANLEKNETOK U KNOHUPOBaHME XXMBOTHbIX. MeToj TpaHCcniaHTaumMm a4ep KneTok.
Texnonocuu 0300p06ﬂ€Hu}Z, KYJ1bmusupoeaHu:sl u MUKDOKIIOHAIbHO20
PASMHOINCEHUA CeNbCKOXO3AUCMBEHHbIX KyJlomyp.

XpOMOCOMHass U TeHHas WHXeHepus. VICKYCCTBEHHbIA CUHTE3 reHa W
KOHCTpYyunpoBaHue pekoMouHaHTHbIX AHK. Cozoanue mpanceennvix opeanuzmos.
[OCT)KEHNA N MEepCrneKkTMBbl  XPOMOCOMHOM UM TEHHOM  VHXXEHEpPUMN.
JKOOrMyecKme 1 aTu4eckme npobneMbl reHHON NHXeHepun.

MeauumHckne 6ruotexHonormuu. rNoctreHomHas uudgposas megmumnHa. MLP-
AvarHoctmka. MeTabonoMHbIA  aHan3, FeHOLEHTPUYECKUA aHaM3 npoTeoma
yesioBeKa [AN1A OLEHKW COCTOAHWUA €ero 340poBbdA. licnonb3oBaHWe CTBOJIOBbIX
KNneTok. TapreTHad Tepanusa paka. 3D-6MoMHXeHepus ana  pa3paboTku
(hyHAAMEHTa/IbHbIX OCHOB MeAMUMHCKMX TEXHOMOTUA, CO3[aHUS KOMIMJIEKCHbIX
TKaHei CcoveTaHMeM TEXHONOMMIN TPEXMEPHOro GMOMPUHTMHIA M cKadhonanHra
07151 peLLeHns 3a4a4 NepcoHaIM3MpoBaHHOM Me4ULMHBI.

Co3faHne BEKTOPHbIX BaKUWMH C Le/blo 06ecrneyeHns KOMOWMHMPOBaHHOM
3alWmnTbl OT BO36yauTeneir OPBW, ycTaHOBNEHWE MOMEKYNAPHLIX MeXaHU3MOB
(hyHKUMOHMpoBaHNA PHK-cogepykalimx BMPYCOB, Bbl3blBatOLWMX 0COB0 ONacHble
3ab60/1eBaHNA YesloBeKa U XXMBOTHBIX.

JlemoHcTpanuu

Tabnuubl 1 cxembl: «/ICNob30BaHNE MUKPOOPraHN3MOB B MPOMbILL/IEHHOM
NPoOn3BoACTBE», «KNeTouHasa MHXeHepua», «I" eHHas MHXXeHepusa».

JlaGopaTopHnas padora «/13yyeHne 06bEKTOB BMOTEXHOMOT NN,

IIpakTueckas padora «[1onydyeHNE MOSIOYHOKUC/ILIX MPOAYKTOBY.

Okckypeusi «BUOTEXHOMOMMA — BadkKHelLas NpoM3BOAMTeNbHaA Cuna
COBPEMEHHOCTM (Ha BMOTEXHOMOrNYECKOe NPON3BOLCTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne U pa3BUTHEe IBOJIOLUMOHHBIX NpPeACTABJIECHUI B
OMoJI0THH

JBONOLUMOHHaA Teopusa Y. [apsBuHa. [lpefnocbinkM  BO3HUKHOBEHUA
[apBMHN3MAa. XKM3Hb U Hay4Hasa gedatenbHocTb Y. JapBuHa.

[BmxyLine cunbl asonoumn sugos no Y. lapsmHy (BbICOKas UHTEHCMBHOCTb
PasMHOXEHWA  OpraHM3MOB, HacfeACTBeHHas M3MeH4YMBOCTb, 6Gopbba 3a
CyLLECTBOBaHWe, eCTECTBEHHbIN N UCKYCCTBEHHbIN 0TOOP).



OdopmneHne cuHTETMYecKo Teopun 3omoumn (CT3). HenTtpanbHas
Teopua  asonounn.  CoBpemMeHHas  3BOMIIOLMOHHAA  6uonorns.  3HayeHume
3BOJIOLMOHHOM TeopUn B POPMMPOBAHMM ECTECTBEHHO-HAYUYHO KapTUHbI MUpa.

JdeMoHCcTpaMu

MopTpeTbl: ApuctoTens, K. JIuHHen, XK. b. Jlamapk, 3. XK. CeHT-Unep, XK.
KtoBbe, Y. AapsuH, C. C. YeTBepukos, L. . LUmanbrayseH, k. XongenH, 4. K.
benses.

Tabnuubl M cxembl: «Cuctema >Xuor npupogbl (Mo K. JIMHHED)»,
«JleCTHMUA XuBbIX cyuwecTB (Mo Jlamapky)», «MexaHu3M (HOpPMUPOBaHNA
MPUCMNOCOG/EHNIA Y pacTEHMII W XMBOTHbIX (Mo Jlamapky)», «KapTa-cxema
MapLipyTa nyTewlectsna Y. apBuHa», «Haxoaku Y. AapsuHax», «PopMbl 60pbObI
3a CylllecTBoBaHMe», «[lopodbl rony6ein», «MHoroobpasne KynbTYpHbIX (opm
KanycTbl», «[lopoabl AOMALLHUX XWMBOTHbIX», «CxeMa 06pa3oBaHMs HOBbIX BUAOB
(mno Y. [dapeuHy)», «Cxema COOTHOLUEHUS ABMXYLUMX CWUN  3BOJIOLMNY,
«OCHOBHbIE MONOXEHNSI CUHTETUYECKOI TEOPUM 3BOTHOLLUN.

Tema 2. Mukpo3BoIIOLHS U €€ pe3yJIbTaThl

Monynaumsa Kak afnemeHTapHas eguHula asosiroumn. CoBpemMeHHble MeTO/b!
OLIEHKM TeHeTMYeCKOro pasHoobpasusi M CTPYKTYpbl Monynauuid. 3meHeHue
reHoooHZa MOMNyNAUMM KakK 3/1eMEHTapHOe 3BO/IIOLUMOHHOE ABfIEHME. 3aKOH
reHeTMYecKoro pasHoeecust k. Xapau, B. BaitH6epra.

AneMeHTapHble (akTopbl (ABMXKYLLUME CWAbI) 3BOAOUMK. MyTaUNOHHbIN
npouecc. KombuHaTMBHAs W3MeHYMBOCTb. [pe reHoB — cnydvaiiHble
HeHanpaB/eHHble M3MEHEHWA 4acToT anfiefied B nonynaumax.  OqgekT
OCHoBaTend. JAggexm oOymouirounoco copaviuika. CHudiceHue 2eHemu4ecKo2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3gpgpexma Opeiigha 2ernos 6
bonvuux u  manblx  nonyasyusx.  Murpayun.  Msonauyms  nonynaumig:
reorpaguyeckas (nNpocTpaHCTBeHHas), buonornyeckas (penpoayKTuBHas).

EcTecTBEHHbI OTOOP — HanpaBnAlWMIA (akTop 3BonUUKN. POpMbI
€CTECTBEHHOro  0oT6Opa:  ABWMXKYLUMA,  CTaOUNU3UPYIOLLMIA,  pa3pblBatOLLMIA
(an3pynTuBHbIA). oNoBoON 0TO60P. BO3HMKHOBEHME W 3BOMKOUMS COLMANIBHOMO
NoBeAEHMNS XXNBOTHbIX.

MpUCnocobNeHHOCTL  OpraHM3MoB  KakK  pe3ynbTaT  MUKPO3BOJIOLMM,
BO3HMKHOBEHWE  MPUCMOCOGMEHNA Yy opraHusMoB.  ApomMopdo3bl "
nanoagantauun. Mpumepbl NPUCNOCO6MEHNIA Y OPraHM3MOB: MOP(OIOrMYeCcKMe,
(hmsmonornyeckme,  GMoxmMmMuyeckne,  nosefeHveckme.  OTHOCUTENBHOCTb
NMPUCNOCO6/1IEHHOCTN OPraHN3MOB.

Bug, ero kputepum un CTpyKTypa. BumpaoobpasoBaHMe Kak pesynbTar
MUKPO3BOMOUMK. M30n5UmMa — KIOYeBON (hakTop BMA006pasoBaHus. TyTtn u
Cnocobbl BMA000Opa3oBaHMA: ansonarpuyeckoe (reorpagmyeckoe),



cumnarpuyeckoe  (3KOMIOrMYecKoe), «MrFHOBEHHOe»  (nonunaonansaums,
rmépunamsaymns). AnntenbHOCTb 3BOSHOLMOHHBIX NMPOLIECCOB.

MexaHn3Mbl (DOPMUPOBAHNA GUOMOMMYECKOro pasHo06pasms.

Po/fb  3BOMIOUMOHHON  6GuonorMm B pa3paboTKe Hay4yHbIX  MeTOLOB
COXpaHeHusa 6ropasHoobpasns. MNKpO3BOMOLNA M KO3BOOLMA NapasuToB U UX
X034eB. MexaHn3Mbl (POPMMPOBaHUS YCTOMYMBOCTM K aHTUOMOTMKaM M CNocoobbl
60pbObI C HeN.

JleMoHCTpaIMuA

MopTpeTbl: C. C. YeTBepukos, 3. Maip.

Tabnuubl 1 cxembl: «MyTauuMoOHHasA W3MEHUMBOCTL», «[llonynAaunoHHas
CTPYKTypa Bufa», «Cxema NposiBNieHnst 3akoHa Xapan—BaitHbepray», «AsukyLime
CWU/bl 3BOJIOLMNY», «DKOMOrMYecKas M30naumsa Nonynsunii CeBaHCKOW gopenm,
«[eorpaguyeckad  M301AUMSA  NIMCTBEHHULbI  CUOMPCKOA U NINCTBEHHULbI
[aypcKo», «IMonynsauMoHHbIe BOSHbI YACNIEHHOCTU XULLHWUKOB U XepTB», «Cxema
NENCTBUSA €eCTECTBEHHOro 0T6opa», «PopMbl 60pbObI 33 CYLLECTBOBAHMEY,
«HOYCTpUa/IbHbIA MefaHn3M», «XXnBble NCKOMaeMble», «MOKPOBUTE/IbCTBEHHASA
OKpacka XXNBOTHbIX>, «[pefynpexxaatoLLas OKpacka YXMBOTHbIX>,
«®dusmonornyeckme agantaumm», «l1pucrnoco6/eHHOCTb OpraHM3mMoB U eé
OTHOCUTENLHOCTbY», «KpuTepun Buaa», «Buabl-ABOMHUKW», «CTPYKTypa BMAa B
npupoge», «Cnocobbl BMA00Opa3oBaHMsA», «Ieorpamyeckoe BMA00OpPa30BaHME
TPéX BWOOB NaHApblllen», «3KOMOMMYeckoe BWA000pa30BaHME BWAOB CUHULL»,
«[lonmnnonabl pacTeHNii», «KanycTHO-peaeYHbIin rmopuay».

O6opyoBaHue: repbapumn pacTeHW, KOMNEKLMM HACEKOMBbIX, Yy4vena nTuy, n
3BEpen ¢ npumMepamy pasinyHbIX MPUCMOCOGMEHNIA, Yydena NTUL U 3Bepen
pasHbIX BWAOB, repb6apun pacTeHUn OGAN3KUX BMAOB, 06pa30BaBLLMXCS
pasIMYHbLIMK crocobamu.

JlaGopaTtopunasi padora «BblIsiBleHME W3MEHUMBOCTM Yy 0C06ei OAHOro
BUAA».

JlaGopaTopnass  pa6ora  «[lpucnocobneHns  OpraHNU3MoOB U nx
OTHOCUTE/IbHAA Les1ieco0bpasHOCTb.

JlaGopaTopnass paGora «CpaBHeHVWe BWUAOB MO MOPJONOrMYEeCKOMY
KpUTEPUIO®.

Tema 3. Makpo3BoJilonns U €€ pe3yJabTaThl

MeTofbl  U3y4yeHUA  MaKpoaBoMoUMW.  [laneoHTONOrMYeckme  MeToabl
n3ydyeHus ssonouun. lepexodHble (QOpPMbl U (PUIOTEHETUYECKME  PALbI
OpraHu13moB.

Buoreorpaduyeckme MeToabl M3ydeHus 3Bosoumun. CpaBHeHVe (opbl U
(hayHbl MaTepMKOB M OCTPOBOB. Buoreorpaduyeckme obnactn 3emnu. Bugpl-
SHAEMUKM N PESINKTbI.



AMOpUoNornyeckme N cpaBHUTENILHO-MOP(OIOrNYECKME METOAbI NU3YYeHUs
3BOMOUMKN. [eHeTUYeCcKue MexaHu3Mbl 3BOMIOLUUN OHTOreHe3a U MosAB/EHUA
3BOJIIOUMNOHHBLIX  HOBLUECTB.  [OMOMOrMYHbIE U AHANOTMYHbIE  OpraHbl.
PyoMMeHTapHble  opraHbl W aTaBU3Mbl. MonekynapHo-reHeTu4YecKue,
OMOXMMMYECKME M MaTeMaTU4YecKMe  MeToApbl N3y4yeHna  3BONOLMMN.
[FlomonornyHble reHol. COBpPeMEHHble METOAbl MOCTPOEHUA (UIOTEHETUYECKUX
[iepeBbLEB.

XPOMOCOMHbIe MyTaL MK 1 3BONKOLNSA FTEHOMOB.

O6uyme 3aKkoHOMepHOCTU (NpaBwna) 3BOMOUNN. [Ipunyun cmenvl QyHKYUIL.
HeobpatumocTb 3Bonoumn. AganTueBHas paguaums. HepaBHOMEPHOCTb TEMMOB
3BONIOLMMN.

JleMoHCTpauumn

MopTpeTbl: K. M. Bap, A. O. Kosanesckuit, ®. Mtonnep, 3. 'eKKenb.

Tabnmupl U cxembl: «PUIOTEHETUYECKUIA PAg, nowwagm», «ApPXeonTepuKe»,
«3Bepo3ybble  Awepbl»,  «CTerouedanbl»,  «PuHUOPUTBI»,  «CeMeHHble
NanopoTHUKK», «buoreorpaguyeckne 30Hbl 3eMan», «peind KOHTUHEHTOB,
«PenuKTbl», «HayanbHble CcTaaMM 3MOPUOHANIBHOrO Pa3BUTUA MO3BOHOUHbIX
XUBOTHbIX», «[OMOMIOTNYHbIE W  aHAIOTUYHbIe OpraHbl», «PyAUMEHTbI»,
«ATaBu3MbI», «XPOMOCOMHble Habopbl YenoBeka W LUMMMNaH3e», «[aBHble
HanpasneHna 3BoNOLNNY», «OBLLIME 3aKOHOMEPHOCTW 3BOHOLINN.

O6opyfoBaHue: Konmekumun, repbapun, MyNsHXKM WCKOMaeMblX OCTaTKOB
OpraHnU3mMoB, MYNSXKN FTOMOJIOTUYHbIX, aHANIOrTNYHBIX, PYAVMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KO/IEKLMN HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHne U pa3BUTHE KU3HU HA 3eMile

HayuyHble runotesbl MPOUCXOXAEHUS >KMU3HW Ha 3emne. AbOMOreHes u
naHcrnepmus. [loHay4Hble MPeACcTaBfeHNS O 3aPOXKAEHUN XM3HU (KpeaunoHU3M).
["MNoTe3a NOCTOAHHOIO CamM0O3aPOXKAEHUS XU3HU N eé OnpoBep>KeHue onbiTamn .
Peaw, /1. CnannaHuaHu, J1. MNactepa. NponcxoxaeHne XXn3Hn n actpobronorus.

OCHOBHbIe aTanbl HeopraH14ecKo 3BonoLMN, MnaHeTapHas
(reonorvyeckas) aBonoUMs. XuMUYeckas 3BOMOUMA. AOWOreHHbIA CUHTE3
OopraHn4yeckmx BeLlecTB M3 HeopraHuyecknx. OnbiT C. Mwunnepa u . HOpn.
O6pasoBaHve nonMMepoB u3 MoHOMepoB. KoauepsaTHas runotesa A. W.
OnapuvHa, rmnoTesa NepBuYHOro 6ynboHa k. XongaenHa, reHeTuYecKas runortesa
. Ménnepa. Pubosumbl (T. Yek) u runotesa «mupa PHK» Y. T'vnbepra.
dopmrpoBaHne MemMbpaH 1 BOSHUKHOBEHWE MPOTOK/ETKM.

WcTopma 3emnm n MeTofbl €€ u3ydyeHus. VIckonaemble opraHuyeckue
octatkn. [eoxpoHonornsa u eé wmetodbl. OTHoCcUTeNbHas U abconoTHas
reoxXpoHosorua. ['eoxXpoHoornyeckas LWKana: 30HbI, 3pbl, NEPUOAbI, MOXN.



HavanbHble 3Tanbl OpraHnM4eckon 3ssonouun. [losBneHne v 3BONHOUMA
NepBbIX KNeTOK. JBO/MOLMSA MeTabonm3mMa. BO3HUKHOBEHME MepPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIe BUOMNEHKM KaK aHasIor nepBbiX Ha 3eM/e COOOLLIECTB.
CtpomatonuTel. MNMpoKapnoThbl U 3yKapuoThl.

MponcxoxkaeHne aykapmoT (CMMOUOreHes). 3BOMIOLMOHHOE NMPOUCXOXKAEHWE
BUPYCOB. [MpOMCXOXAEHME MHOrOK/NeTOYHbIX OpraHu3MoB. BO3HMKHOBEHME
OCHOBHbIX Py MHOrOKIETOYHbIX OPraH1M3MOB.

OCHOBHble 3Tanbl 3BO/MOLUMM BbICLUMX pacTeHuid. OCHOBHble apoMopo3bl
pacTeHuil. Bbixof pacTeHMin Ha cywy. [losiBneHWe CrnopoBbIX PacTeHUn U
3aBoeBaHMe UMW cywn. CeMeHHble pacTeHus. [MpoOUCXOXAeHUe LBETKOBbIX
pacTeHuiA.

OCHOBHble 3Tanbl 3BOMOUUN XMBOTHOrO MMpa. OCHOBHble apoMopo3bl
XXMBOTHbIX. BeHackasa ayHa. KemOpUIACKMIA B3pbIB — MOSIBNIEHWE COBPEMEHHbIX
TUNOB. epBble XOPA0BbIE XXMBOTHbIE. YXXM3Hb B BOAE. DBOJIOLMA MNO3BOHOYHbIX.
MpoucxoxgeHve aMmpuonin 1 penTUInii. FPOUCXOXAEHNE MNEKONUTAOLMX W
nTvy. TMpuHUMn  KnoyeBoro apomoposa. OcBoeHMe 6ecrno3BOHOYHLIMU U
MO3BOHOUYHbLIMW YXMBOTHbIMU CYLUW.

Pa3BuTME XM3HW Ha 3em/e NO 3paM W Mepuodam: apxein, NpoTepo30Mu,
Naneo3oin, Me3030i, KailHO30M. O6W@as XapakTepucTMka KiMMata U
reosornmyecknx npoweccos. osBneHWe U pacuBeT XapaKTepHbIX OpraHu3moB.
YrneobpasoBaHue: ero ycnoBus 1 BNNAHKE Ha ra3oBblil COCTaB aTMOCHepb!.

MaccoBble BbIMUPaHUA — 3KONOMMYECKME KPU3MCbl MPOLLOro. MNpuynHbl 1
CNeAcTBMAA MacCOBbIX BbiMUPaHWUA. COBPEMEHHBIN 3KONOrMYECKUIA KPU3WC, ero
ocobeHHoCTN. [NMpobnema coxpaHeHNs 61Uopa3HO06pa3ns Ha 3emse.

CoBpeMeHHas cucTeMa OpraHnM4eckoro mMupa. MpuHUMMBLL Knaccugukaumm
opraHn3MoB. OCHOBHble CUCTeMATUYECKIME FPYNMbl OPraHN3MoB.

JleMoHCTpauumn

MopTpeTbl: ®. Peawn, J1. CnannaHuaHwn, J1. Mactep, N. 1. MeuHukos, A. U.
OnapuH, LK. XonaeiH, I'. Ménnep, C. Munnep, I. KOpw.

Tabnuubl n cxembl: «Cxema onbiTa . Pean», «Cxema onbita J1. MNactepa no
N3YYEeHUNIO CaM03apoXKAeHMA XXU3HU», «Cxema onbita C. Munnepa, . KOpu»,
«JTanbl  HEOPraHWYeCcKOW  3BOMKOLUN»,  «[EOXPOHOMOrNYECKas  LLKana»,
«HayasnbHble 3Tanbl OpraHNYecKoin 3BonoLUMM», «CxeMa 06pa3oBaHNsA 3yKapuoT
NyTéM cumbuoreHesa», «Cuctema >XXMBOWM npupodbl», «CTpOeHWe Bupyca,
«Apomopo3sbl  pacTeHuin», «PUHUOPUTLI», «OQHOKNETOYHbIE BOAOPOC/N»,
«MHOroKneTouHble BOAOPOCAM», «Mxu», «[lanopOTHUKM», «I 0N0CEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pacTeHWUii», «Cxema pasBUTUA >KUBOTHOIO
MUpa», «ApOMOPJO3bl YKUBOTHbIX», «[lpocTeliwme», «KNLWEeYHONONOCTHbIEY,
«l'lnockue yepBun», «YneHncToHorne», «PblObI», «3eMHOBOAHbIEY,



«lpecmbliKatowmeca», «lTuubl», «Mnekonutarowme», «Pa3BUTUE >XU3HU B
apXxencKoi ape», «Pa3BuUTUE XKN3HN B NPOTEPO30MCKON 3pe», «Pa3BUTNE XN3HN B
Naneo30MCKON 3pe», «PasBUTME XKM3HM B Me3030MCKOM 3pe», «Pa3BUTHE XN3HU B
KainHO30MCKOM 3pe», «COBPeEMEHHasi CUCTEMa OpraHMyYecKoro Mupa.

Ob6opyaoBaHue: repbapun  pacTeHUn PasINYHbIX OTAEN0B, KOMINEKLMM
HaCeKOMbIX, BIaXKHble Mpenapartbl XXMBOTHbIX, PAKOBWHbI MOJIIFOCKOB, KOJINEKL N
UINIOKOXMX, CKefeTbl MO3BOHOYHbLIX >XMBOTHbLIX, 4y4yena NTUL W 3Bepen,
KON/MEKUMN OKaMeHENOCTel, MOJEe3HbIX WMCKOMaeMblX, MY/SXKN OpraHNYecKmx
OCTaTKOB OpraH13MoB.

BupryaabHaa sadoparopnasi  pabdora «MojenvMpoBaHMe  OMbITOB
Mwunnepa—tOpu No M3yyeHUo abMOreHHOro CMHTe3a OpraHNYecKUX COeaUHEHNIA B
MepBUYHOM aTMochepe».

JlaGopaTopnasi paGora «M/3yyeHne W onucaHMe WCKOMaeMbIX OCTaTKOB
[PEBHUX OPraHnM3MoB».

IIpakTnueckas padora «/3yyeHMe OCOOGEHHOCTEN CTPOEHMS pacTeHU
pa3HbIX OTAEN0B.

IIpakTuuyeckas padora «/13yyeHne 0COOEHHOCTEN CTPOEHNA MO3BOHOUHbIX
XXMBOTHbIX.

Tema 5. Ilpoucxo:kaenne YyeJ0BeKa — AaHTPONOreHe3

Pa3fenb 1 3aa4n aHTpononornu. Metofbl aHTPOMOSIOT M.

CTaHOBNEHME NpeACTaB/eHUIn O MPOUCXOXKAEHUN 4enoBeka. PenmrnosHole
B0O33peHusi. COBPeMEHHbIE HayYHble TEOPUN.

CX0ACTBO YenoBeKa € XXUBOTHbIMU. CHUCTeMaTMUeCKOE NOMOXEHWE YeNoBekKa.
CBuieTenbCTBa  CXOACTBA  YeNOBEKA C  XKMBOTHbIMW:  CPaBHUTESIbHO-
MOpgo/Iormyeckme, 3AMOPUO/IOrMYecKme, (hM310N0r0-6MOXNMNYECKIE,
nosegeHYeckne. OTINYMA YeNOBeKa OT XXMBOTHbIX. MNPAMOX0XKAEHME N KOMINIEKC
CBSI3aHHbIX C HUM NPU3HaKOB. PasBuTME rofI0BHOrO MO3ra U BTOPOM CUTHA/IbHOWA
CUCTEMBI.

[BmxyLine cunbl (PakTopbl) aHTPOMoreHesa: 6MoN0rnMYeckme, coumabHble.
CoOoTHOLLEHME BMONOrNYECKMX M COLMasIbHbIX (PAKTOPOB B aHTPOMOreHese.

OCHOBHble CTaAuu aHTpornoreHesa. PaHHMe 4enoBeKoobpasHble 006e3bsAHbI
(NMPOKOHCY/IbI) M paHHWE NOHIMAbI — 06LMe MPeKM YeNToBEKOOOPa3HbIX 06e3bsH 1
nogen. ABCTPaloNUTEKN — ABYHOTME NpeaKn nogein. Yenosek yMesblid, nepBble
M3roTOBMIEHNS OpyAuiA Tpyaa. UenoBek NPSAMOXOAALWMIA U MEPBbIA  BbIXOA, NHOAEN
3a npegenbl  Adpuku.  Yenosek reingensobeprckuin —  06WMIA  Npeaok
HeaHZepTaIbCKOro Ye/lOBEKA M Ye/loBeKa pPasyMHOro. UenoBek HeaHAepTa/IbCKUiA
KaK BWf NOJen X0noAHOro Knvmara. YUenoBek pasyMHblA COBPEMEHHOroO TuUMa,
[EHNCOBCKNIA  YefloBEK, OCBOEHME KOHTUHEHTOB 3a npefdenamMn  Appuku.
[ManeoreHeTnKa 1 naneoreHoMmKa.



JBO/IOLMSA COBPEMEHHOIO YesioBeka. ECTECTBEHHbIA O0TOOP B MOMyNsumsax
yesnioBeka. MyTaUMOHHbIA npouecc U noauMopgusm. MonynsaumoHHbIe BOJHBI,
Opeid reHoB, Murpaums U «3gekT ocHoBaTeNs» B NOMYNAUUAX COBPEMEHHOIO
YenoBeka.

Uenoseyeckne pacbl. [MoHATME O pace. bonblive pacbl: eBponeoniHas
(eBpasniickas),  aBCTpasio-HerpomaHas  (3KBaTtopuasibHasl),  MOHrofoMaHas
(asnatcko-ameprKaHcKas). Bpema W MyTW paccesieHus YenoBeka MO MaHeTe.
EAMHCTBO  YenoBeyeckux pac. HayyHaa  HecoCcTOATENbHOCTb — pacusma.
MprcnocobseHHOCTb  YenoBeka K pasHbIM - YCNOBUAM  OKPY>XKalOLLEW Ccpefbl.
BnusiHme reorpagmyeckoin cpedbl U Apeid)a reHoB Ha MOPQONOrnio U
(hM310NOTrNI0 YeNoBeKa.

MexaucumnanmHapHole  MeToabl B (M3nyecko  (61MON0rnyeckom)
aHTpornonorun.  OBOMOLUMOHHAA  aHTpoMonorug M NaneoaHTPONosorus
yesioBevecKnx nonynauui. brocounanbHble MUcCnefoBaHUsA MPUPOAbLI YenoBeKa.
ccnepnoBaHme KO3BO/HOLMN BUONOTMYECKOTO M COLMANIbHOTO B YE/IOBEKE.

JleMoHCTpanun

MopTtpeTsl: Y. AapsuH, J1. lnkun, A. A. PornHckuia, M. M. Mepacrmos.

Tabnmupl 1 cxeMbl: «MeToabl aHTPOMOIOMNK», «["0IOBHOW MO3I YesioBeKa»,
«YenoBekoobpasHble 06e3bsHbI», «CKeNeT 4enoBeKa W CKENMeT LMMMaH3e»,
«PyAVMEHTbI U aTtaBn3Mbl», «[ABMXYLLME CUMbI aHTPOMOreHes3a», «3BOJIOLNOHHOE
APEBO  4YenoBeKa», «ABCTPa/IONUTEK», «YenoBek  yMenblil»,  «YenoBek
NPSAMOXOAALLMIAY, «[JeHNCOBCKMIA YenoBek» «HeaHaepTasbLbl», < KpOMaHbOHLbI»,
«[lpenkn yenoBeKka», «3Tarbl 3BONOLMN YeNOBEKA», «Pacbl Ye/I0BEKa».

O6opyfoBaHMe: MyNsHXKM  OKaMeHeNnocTeil, NpeaMeToB  MaTepuasibHOM
KyNbTypbl MPEAKOB  YesioBeKa, penpoaykuuu  (dpotorpadmn) KapTuH C
MUMDONOrMYECKUMA N OUBNEACKMMU  CHOXKETaMU  MPOUCXOXAEHUS  YeNOBEKa,
(hoTorpadmm HaxofoK MCKOMaembIX OCTATKOB Ye/I0BEKA, CKeSIeT YesioBeKa, Moje b
yeperna uYenoBeka W 4epena LUMMNaH3e, MOAENb KUCTM YeNoBeKa U KUCTU
LUMMMaH3e, MOLENN Topca NPeAKOB YenoBeka.

JlaGopaTtopuass paGora «/I3yyeHMe O0OCOBEHHOCTE CTPOEHUS CKeneTa
Ye/lI0BEKA, CBA3AHHbLIX C MPAMOX0XAEHNEM>.

IpakTuuyeckas padora «/I13yyeHne 3KOOMMYECKMX aganTauuii YesioBeka.

Tema 6. Jkosormss — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB U
HAJOPraHU3MEHHBIX CUCTEM C OKPY Kalollei cpeaoi

3apoxaeHue n passuTue akonorum B Tpygax A. N'ymbonbara, K. ®. Pynbe,
H. A. CeBepuoBa, 3. I'ekkenda, A. TeHcnn, B. H. Cykauyésa. Pa3fenbl 1 3agaun
aKonoruun. CeaAsb 3KONOTNN C APYTrMMU HayKaMu.



MeToabl 3konoruu. lonesble HabMOAEHUA. IKCNEPUMEHTbI B 3KOMOTUN:
npupoaHble W nabopatopHble. MogenvpoaHve B 3KONOTUW. MOHUTOPUHT
OKpY>KatoLLel cpefibl: NOKasbHbIA, PErMOHabHbI U TN06aNbHBbIRA.

3HauyeHne  3KOMOTMYECKMX 3HAHWI AN YenoBeKa.  OKOMOTMYecKoe
MMPOBO33PEHNE KakK OCHOBa CBfA3el 4esioBeyvecTsa C npupogon. dopmmpoBaHue
9KOJIOTMYECKOIN KYNbTYPbl 1 3KOJIOTMYECKON FPaMOTHOCTW HaceneHus.

JleMoHCTpanun

MopTtpeTbl: A. T'ym6onbar, K. ®. Pynbe, H. A. CeBepuos, 3. Nekkenb, A.
TeHcnun, B. H. Cykaués.

Tabnuubl U cxembl: «Pa3fenbl akonornm», «Metogpl skonorums», «Cxema
MOHUTOPWHIa OKPY)KatoLLERN cpespls.

JlabopaTopHas padora «M3yyeHne METO/0B 3KOJI0rNYECKNX
nccnefoBaHnn».

Tema 7. Opranusmsl 4 cpea OOUTAHUS

JKonormyeckme GakTopbl Y 3aKOHOMEPHOCTU UX AencTeus. Knaccugpukaums
3KO/IOMMYECKMX (haKTOpOB: abnoTnyecKne, GUOTUYECKIME, aHTPOMOreHHble. ObLme
3aKOHOMEPHOCTU [eNCTBUSA 3KOMornyecknx akrtopos. Mpasuno muHumyma (K.
LLinpeHrens, HO. JInbux). TonepaHTHOCTb. OBPMOMOHTHblE U CTEHOOMOHTHbIE
OpraHu3mbl.

AbnoTtundyeckme GakTtopbl. CBET KaK 3KOMOrmyecknin akrop. [eiicteume
Pa3HbIX Y4aCTKOB CO/IHEYHOrO CMEKTPa Ha OpraHuM3mbl. DKOOTUYECKMe rpynnbl
PacTeHWin W >KMBOTHBLIX MO OTHOWEHUKO K cBeTy. CurHanbHas po/ib CBeTa.
doTonepmoansm.

TemnepaTypa Kak 3KOMOMMYeCKUA (haktop. [eicTtBve TemnepaTypbl Ha
opraHu3ambl. ONKWUIOTEPMHbIE N TOMONOTEPMHbIE OpraHu3Mbl. OBPUTEPMHbIE Y
CTEHOTEPMHbIE OpraHn3Mbl.

BnaxHocTb Kak akosoruyeckuii aktop. llpucnocobneHnss pacTeHuin K
noafepXXaHuno BoAHoOro GanaHca. Knaccuumkaumsi pacTeHMIn NO OTHOLUEHUIO K
BoAe. [NprcnocobneHns XMBOTHbBIX K M3MEHEHWIO BOAHOIO PeXuMa.

Cpefbl 06UTaHUS OpraHW3MOB: BOAHAasA, HA3eMHO-BO3AYLUHAsA, NMOYBEHHas,
rnybuvHHas  MOAMOYBEHHAs,  BHYTPUOPraHu3MeHHas.  PU3UKO-XUMUYECKue
0COGEHHOCTU cpef 06MTaHWUA OpraHm3moB. [pUCNoCcO6/eHNs OpPraHnM3MoB K
XKN3HW B pa3HbIX cpefax.

Buonornyeckne putmbl. BHewHWe U BHYTPeHHWe puTMbl. CyTOUHblE U
roguyHble puUTMbl. [PUCMIOCO6/IEHHOCTL OPraHM3MOB K CE30HHLIM M3MEHEHUAM
YCNOBUIA XXN3HN.

YKn3HeHHble  (hopMbl  OpraHM3MoB. T[1OHATME O >KM3HEHHOW opMme.
YKun3HeHHble (hopMbl PacTEHWIA: AepeBbs, KYCTapHUKKN, KYCTapHUYKN, MHOTO/IETHNE



TpaBsbl, OAHOMETHUE TpaBbl. YXM3HEHHblEe (OPMbl >KMBOTHbLIX: TUAPOOUOHTDI,
reobMoHTbI, a3P06UOHTLI. OCOBEHHOCTM CTPOEHUS N 06pasa XKU3HM.

Buotuyeckme  aktopbl.  Bugbl  GUOTUYECKMX B3aMMO/ENCTBUIA:
KOHKYPEHLMS, XMLLHMYECTBO, CMMOMO3 1 ero hopMbl. Mapasntuam, Koonepaums,
MyTya/in3M, KOMMeHCann3mM (KBapTMPaHTCTBO, HaxebHMYeCcTBO). HeTpodmyeckme
B3aumogencTems  (Tonuueckue,  dopuyeckme,  abpuyeckne).  3HauyeHue
OMOTMYECKMX B3aUMOAEWCTBUA A/ CYLLEeCTBOBaHWUA OPraHM3MoB B cpefe
06uTaHuA. MPUHLMN KOHKYPEHTHOTO UCKHOYEHMS.

JdeMoHCcTpaMu

Tabnuubl N CXeMbl: «3KOMOrmyeckne Maktopbl», «CBETOBOW CMEKTP»,
«OKOMIOrMYECKMe TPYMMbl XXMBOTHBIX MO OTHOLLEHWMIO K CBETY», «TemnjoKPOBHbIe
YXMBOTHbIE», «XONOAHOKPOBHbIE >XMBOTHbIE», «®PU3MON0OrMyeckne agantaymm
XXUBOTHbIX», «Cpeabl 0OMTaHMS OpraHM3mMoB», «Buonornyeckne pPUTMbI»,
«Xn3HEHHble  (DOPMbI  pacTeHuid»,  «XKM3HeHHble  (OPMbl  YKUBOTHbIX»,
«JKOCUCTEMA LLUMPOKONUCTBEHHOIO fleca», «9KOCUCTEMA XBOMHOI0 neca», «Llenu
NUTaHUA», «XULWHUYEeCTBO», «[llapasnTnsm», «KoHKypeHUus», «Cumonos,
«KOMMeHCcann3m».

O6opygoBaHMe: repbapun pacTeHWid U >KMBOTHBIX, MPUCNOCOBNEHHbIX K
B/IUAHUIO Pa3/INUHbIX 3KOMOrMYeCKUX (DakTopoB, repbapun CBETO/HOOMBBIX,
TeHeN0OMBLIX MU TEHEBbIHOC/IMBLIX PacTeHWid, CBETOMOOMBbLIE, TeHebuBbIE U
TeHeBbIHOC/IMBbIE KOMHATHbIE pacTeHusi, repbapumn 1 KoNneKuumn TensiontobmsblXx,
3MMOCTOMKMNX, MOPO30YCTOMUMBBLIX PacTEHWUA, Yy4dena NTUL, U 3Bepeit, repbapum
PacTeHWi, OTHOCALLMXCA K rurpoutam, KcepodmTam, me3o(utaM, KOMHaTHbIe
pacTeHVs AaHHbIX TPYMM, KOMNeKUUN XXMBOTHBIX, 0OMTalOWMX B pasHbIX cpeaax,
repbapym W KOMNEKUMU PacTeHUA U HKMBOTHBIX, 06MafaloWwmx Yeptamu
MPUCMOCO6/IEHHOCTU K CE30HHbIM M3MEHEHUAM YC/OBUA XXWU3HW, Trepbapun u
KONMEKUMN PaCTeHUIA N XKMBOTHbIX Pas3/MYHbIX YKMU3HEHHbLIX (DOPM, KOJNEKLUM
XXMBOTHbIX, YHaCTBYHOLLMX B Pa3/INUYHbIX BUOTUYECKNX B3aUMOLENCTBUSIX.

JlaGopaTtopunass padora «BbISBNeHMe nNPUCNOCOGNEHNA OpPraHN3MoB K
B/IMSHUIO CBETa.

JlaGopaTopnasi padora «BblfBneHMe nNPUCMIOCO6/IEHNA OpPraHN3MOB K
B/IMSAAHWIO TEMNeEPaTYpbI».

JlaGopaTtopnass paGora «AHATOMUYECKME OCOOEHHOCTWM pacTEHUA ©3
pasHbIX MEeCT 06UTaHUA.

Tema 8. Dkos0rust BUI0B U MOMYJISANMA

JKOMOTMYECKNe  XapaKTEPUCTUKM  MONYNALUN. Monynaums  Kak
bronorunyeckas cuctema. Posib HEOLHOPOLAHOCTU Cpefbl, (PU3NYECKMX 6apbepoB U
0c06eHHOCTEN 61oNorMn BUAOB B (hOPMUPOBAHUI NPOCTPAHCTBEHHOM CTPYKTYPbI
nonynaumii. OCHOBHble MokasaTtesin NonynauMn: YACNEHHOCTb, NJIOTHOCTb,



BO3pacTHasd W MnosoBas CTPYKTypa, POXAAaeMOCTb, MNPUPOCT, Temn pPocCTa,
CMEPTHOCTb, MUTpaLus.

JKonormnyeckaa CTpyktypa nonynaumn. OueHKa YMCNEHHOCTU nonynauuu.
AvHamuka nonynaumm n eé perynaumsa. buotuyeckuii noteHuman nonynsauuu.
MogennpoBaHue AMHaMUKN nonynauumn. Kpueble pocTa YMCIEHHOCTM NoNynaunn.
KpuBble BbDKMBaHMA. Perynaums 4YMCNeHHOCTW MNONynsuuii: posib  (akTopos,
3aBUCALLUMX N HE 3aBUCALLMX OT MIOTHOCTU. DKONOrNYecKme cTpaTernm BUgos (r- u
K-cTparerun).

MoHATME 06 3KONOrmyeckor Huwe suga. MectoobuTtaHue. MHOromepHas
MOAEeNb 3KONOrnmyecko Huwm k.M. XaTuymHCOHa. Pa3mepbl 3KOM0rMYecKom
HULWW. ToTeHUMaIbHaa 1 pean3oBaHHasa HULLIN.

Bug kKak cuctema nonynaumi. Apeanbl BUAOB. Buiabl M UX XU3HEHHblE
CTpaTermm. AKO0rMYecKme aKBUBAJIEHTI.

3aKOHOMEPHOCTU MOBEAEHUS W MUTpaumii  XKMBOTHBLIX. Buronormyeckue
NHBAa3NN YYy>KePOAHbIX BUAOB.

JleMoHCTpanun

MopTtpeT: XK. V. XaT4YNHCOH.

Tabnuubl ©  CXeMbl:  «3IKOMOTMYECKME XapaKTepUCTUKU  NOMyNALumn»,
«[lpocTpaHCcTBEHHaa  CTPYKTypa nonynauum»,  «Bo3pacTHble  nupamugpl
nonynaunm», «CKOPOCTb  3acefneHnss MOBEPXHOCTU  3eMAn  pas/IMyYHbIMU
opraHusMamus», «Mogesb 3K0N0rnm4eckom HuWm K. . XatunmHcoHa».

O6opyaoBaHue: repbapum pacTeHuin, KOMNEKLUMMN XXNBOTHBIX.

JlaGopaTtopuass  paGora  «[1puUCNOCOGNEHNS  CEMSIH  pacTeHWA K
pacceneHunio».

Tema 9. Dkos10rUs CO00IIECTB. IKOJOTHUYECKHE CUCTEMBI.

CoobulectBa opraHuM3moB. buoueHO3 M ero CTpyktypa. CBA3N Mexay
opraHusmamu B 6MOLIeHO3E.

JKocuctema Kak oTKpbiTad cuctema (A. K. TeHcnn). PyHKUMOHASIbHbIE
ONOKN OpraHuM3MOB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, pPeayLeHTbI.
Tpotmyeckne ypoBHW. Tpodmyeckue uenn n ceTn. AOUOTUYECKME 610KK
aKocucTeM. [ouBbl 1 UMbl B 3KocucTemMax. KpyrosopoT BeLLECTB U NMOTOK 3Hepruun
B 9KOCUCTEMe,

OCHOBHble  MoOKasaTenn 3KocucTeMbl.  buomacca W NpoAyKuuUS.
JKONOrn4yeckme NMpaMmmnibl Ynces, bomacchbl 1 3Hepruu.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. Duykmyayuu.
HanpasneHHble 3aKOHOMEpPHble CMEHbl COOOLLECTB — CyKueccuun. epBUYHbIE U
BTOPUYHbIE CYKLECCMM W WX MPUYMHbI. AHTPOMOreHHble BO3AENCTBUA Ha
cykueccun. KnnvakcHoe coobuecTtso. bruopasHoobpasune 1 nofHoTa KpyrosopoTa
BELLLECTB — OCHOBA YCTONYMBOCTY COOOBLLIECTB.



[MprpoaHbIe 3KOCUCTEMbI. Dxocucmemsl 03€p u pek. IKocucmemvl Mopeli U
OKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenell, NyCmbiHb.

AHTpOI'IOF@HHbIe 9KOCUCTEMBI. AFpOGKOCI/ICTeMa. AFpOLI,EHOS. Pasnnuus
MeXAy aHTPOMoreHHbIMMN 1 NMPUPoAHbIMAN 3IKOCUCTEMAMMU.

Ypb6o3skocuctembl. OCHOBHble KOMMOHEHTbI Ypbo3kocucTem. [opogckas
tnopa u ayHa. CuHaHTponu3aumsi ropofckoi ayHbl. Buonoruyeckoe w
X039MCTBEHHOE 3HAYEHME arpoIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTM (POPMUPOBAHMSI OCHOBHbIX B3aMOAECTBUIA OPraHN3MOB B
aKocucteMax. Porv xackaonoeo s¢gexma u 6udos-30upukamopos (Kirouesvix
61008) 6 hyHKYuoHUposanuu sxkocucmem. [NePEHOC SHEPTUN U BELLECTB MeEXAY
CMEXHbIMWN 3KOCUCTEMaMK. Y CTOMUYNBOCTb OpraHM3mos, I'IOI'IyﬂﬂU,I/II‘/JI N 3KOCUCTEM
B YCNOBUAX €CTECTBEHHbLIX N aHTPOMNOTIeHHbIX BOB,D.GI7ICTBI/II7I.

Mexanuzmwi 8030eticmaus 3aepA3HeHUll  PA3HLIX munoe Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 ~ HOPMUPOBAHUSL — AHMPONOSEHHO20 — B8030€UCMBUSL.
MeTO,D,O}'IOI'I/Iﬂ MOHUTOPWUHIa ECTECTBEHHbLIX N aHTPOMOINeHHbIX 3KOCUCTEM.

JleMoHCTpanumn
MopTpeT: A. XK. TeHCcnn.
Tabnmubl 1 cxeMmbl:  «CTpykTypa  6MOLEHO3a»,  «JKocucTema

LLUIMPOKO/IMCTBEHHOIO flieca», «OKOCUCTEMA XBOMHOI0O necay», «PyYHKLUNOHA/IbHbIE
rpynnbl OpraHu3mMoB B 3KocucTeMe», «KpyroBOpOT BELECTB B 3KOCUCTEME,
«Llenn nuTaHnsa (nacTouwHas, AeTPUTHas)», «OKONOrMYeckas nmpaMmmaa Yncen»,
«DKOMormyeckasi nMpaMmaa 61Momacchbl», «9KONOrMyeckas nmpamuaa 3Heprum»,
«ObpasoBaHne 60n0Ta», «epBrUUHan cykLeccus», «BoccTaHOBEHME fleca nocne
noXkapa», «9KOCUCTEMA 03epa», «ArpoLeHo3», «KpyroBopoT BeLLeCTB U MOTOK
3HEPrum B arpoLieHo3e», «Mpumepbl ypO03IKOCUCTEM.

O6opyfoBaHue: repbapun pacTeHui, KONEKLUMM HaCEKOMbIX, Yy4ena nTuL, 1
3Bepeit, repbapnn KynbTYPHbIX N AUKOPACTYLLMX pacTeHui, akBapuyM KakK MOAe/b
9KOCUCTEMBI.

IpakTuyeckas padora «/13yyeHrie n onucaHne ypo03KOCUCTEMBI».

JlaGopaTopHass paGora «l/3yyeHne pa3HOOOpPasnst MENKUX MOYBEHHbIX
YNIEHUCTOHOTMMX B Pa3HbIX 3KOCUCTEMAX».

DKcKypeusi «IKCKYPCUS B TUMUYHbLINA 6roreoleHo3 (B AybpaBy, 6epesHsik,
eMbHUK, Ha CYX0A0/bHbIN NN MONMEHHbIV NyT, 03epo, 6010TO)».

DKCKYpcHst «IKCKYPCUS B arpoakocucTemy (Ha nose uam B TeNINYHOE
XO035MCTBO)».

Tema 10. buocdepa — riod6anbHas 3KocHUcTEMA

Buoctepa — obuyennaHeTapHas 060/104Ka 3eMnn, rae CyLlecTByeT unmu
CyLLIeCTBOBa/1a XXU3Hb. Pa3BnTMe NpeacTaBneHnii o buocgepe B Tpydax . 3tocca.



YueHue B. W. BepHaackoro o 6uocdepe. O6nactn 6roctepsbl 1 eé coctas. XKusoe
BeLLLeCTBO Brocdepbl 1 ero yHKLUNN.

3aKOHOMEPHOCTW CyLlecTBOBaHUA 6uocgepbl. OCobeHHOCTU Brochepbl Kak
rnobanbHON akocucTeMbl. uHaMuUyeckoe paBHOBecue B Grochepe. KpyroBopoThl
BELLLECTB N GMOreoXnumMmnyeckue UMKbl (yrnepoja, a3ota). PUTMUYHOCTb SBNEHNI
B bmocdepe.

30HanbHOCTL 6uocepbl. MoHATME 0 6uoMe. OCHOBHble OGMOMbI CYLLW:
TYHApPA, XBOWHbIE /1eca, CMeLIaHHbIe U LUMPOKOIMCTBEHHbIE Nleca, CTEMM, CaBaHHbI,
MYCTbIHW, TPOMMUYECKIME Nleca, BbICOKOropbs. Knvmart, pacTUTENbHbIA N XXUBOTHbIN
MUpP 6MOMOB CYLLIW.

CTpyKTYypa 1 (hYHKLMS XKMBbIX CUCTEM, OLieHKa UX PeCYPCHOM0 NoTeHUmana v
BrochepHbIX PYHKUNIA.

JlemoHcTpanuu

MopTpeThbl: B. . BepHaackuid, 3. 3tocc.

Tabnuubl 1 cxembl: «l"eocthepbl 3eMnn», «KpyrosopoT a3oTa B Npupoae»,
«KpyroBsopoT yrnepoga B npupoge», «KpyroBopoT Kucnopoja B MpUpoae,
«KpyrosopoT BoAbl B npupoge», «OCHOBHblE GMOMbI Cyln», «KnmmaTuyeckue
nosica 3emnu», «TyHapa», «Tanra», «CMeLwaHHbIn nec», «LLIMPOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[TyCTbIHS», « TPOMUYECKMIA NEC».

O6opyfoBaHue: repbapuny pacTeHWii pasHbiX OMOMOB, KOMIEKLMN XXUBOTHbIX.

Tema 11. YesnnoBek M OKpYy:Kamomas cpeaa

SKONOrnyeckne Kpusmcbl UM WX NpuUUMHbIL. Bo3geliicTBue 4enoBeka Ha
ovocepy. 3arpssHeHVe BO3AYLUHOM cpedbl. OxpaHa Bo3fyxa. 3arpsis3HeHue
BOAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. PaspylwleHve rnoyBbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHMe KMmMarTa.

AHTPOMNOreHHOe BO3[ENCTBME HA PACTUTENbHbINA M XUBOTHbIA MUP. OXpaHa
PacTUTENIbHOTO W >XMBOTHOro Mupa. OCHOBHble MPUHLMMbLI OXpaHbl MPUPOAbI.
KpacHble KHUrK. Oc060 oxpaHsiemble MpupodHble Tepputopun (OOMMT).
BoTaHmyeckme cagbl 1 300/10rMYeCcKme Napku.

OCHOBHble MPUHUMMbI YCTONYMBOrO PasBUTUS 4YesioBevecTBa U MPUPOAb.
PauuoHanbHOE  MPUPOLONO/Ib30BaHME M COXpPaHeHMe  BUONOrMyYecKoro
pasHoo6pasms 3emnun. OOLIME 3aKOHOMEPHOCTU rN06a/IbHbIX 3KOMOMMYECKMX
Kpr3ncoB. OCO6EHHOCTY COBPEMEHHOIO KpM3Kca 1 ero BeposTHbIe NOCNeACTBUS.

Pa3BuTMe METOLOB MOHWUTOPMHIA PasBMTUA  OMACHbIX TEXHOrEHHbIX
npoueccoB. Cucmemubie ucciredo8anusi nepexooa K pecypcocoepezaioweli u
KOHKYPeHmocnocobHol snepeemuke. buonocuueckoe paznoobpazue u buopecypcoi.
HCZL;MOHCZ]Zbele uH¢0pMa1/ﬂ/tOHHbl€ cucmemasl, 06807’181”/!6‘6”01/{41/!8 6ocmyn K
qubopMaL;uu N0 COCMOSAHUIO OMOENbHbIX 6U006 U dxocucmem. OcHogbl



sKopeaburumayuy Kocucmem U Ccnocob6os 60pvobl ¢ OUONOBPEIHCOCHUIMU.
PeKOHcmpyKL{u}Z MOPCKUX U HA3EMHbIX IKOCUCneM.

JleMoHCTpanun

Tabnuupl M CXeMbl:  «3arps3HeHMe  aTMochepbl»,  «3arpssHeHue
rmapocdepbl», «3arpssHeHne MouBbl», «[lapHUKOBBLIA  adekT», «Ocobo
OXpaHsieMble MPUPOHbIE TEPPUTOPUIN», «Moaenn ynpasnseMoro Mupa.
O6opyfoBaHue: oTorpaum OXpaHsAeMblX PacTEHUIA UM XXUBOTHbIX KpacHow
KHUrn Poccuitickon degepauunn, KpacHon KHUMM permoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTUHX HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHMA K pesy/nbTataM OCBOEHMS
obydarowmmMmcs nporpamm cpegHero 06Llero 06pa3oBaHUS:  IMYHOCTHbIE,
MeTanpeamMeTHble U NpeAMETHbIE.

B CTpyKType NMMYHOCTHbIX pe3y/bTaToB OCBOEHWA MpPorpammbl Mo 61onoruu
Bbl€/eHbl CNefytoLine COCTaBAoLLMEe: 0CO3HAHNE 00YYarOLLMMNCA POCCUNCKONA
rPaX4aHCKON NOEHTUYHOCTU — FOTOBHOCTM K CAMOPa3BUTUIO, CaMOCTOATE/IbHOCTY
M CamOOnpefeneHvno, wuanuuue momusayuu K  OOYYEHUMIO  Gronorum,
yenenanpasnentoe paszeumiue BHYTPEHHUX YOEXAEHWA JIMYHOCTM Ha OCHOBE
K/IOYEBbIX LIEHHOCTEN W WUCTOPUYECKMX TPaguumii pa3BMTUA OMONOrMYECKOro
3HaHWA, comosnocmsb u cnocobrocms 00YYaAIOLWMXCA PYKOBOLCTBOBATLCA B CBOEM
[eATeNbHOCTU  LUEeHHOCTHO-CMbIC/IOBbIMW  YCTaHOBKaMu, MPUCYLLMMU  CUCTEME
O6M0NOrMYecKoro  00pasoBaHWs, wHaauuue npasocosnanus  IKONOTMUYECKON
KY/bTYpbl, cnocobrocmu cmasums LN N CTPOUTL XXU3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA MPOrpaMMbl Mo 6MONOrNN AOCTUTAKOTCS
B eOVMHCTBE Y4eOHOM W BOCMUTATENIbHOW [esATe/IbHOCTM B COOTBETCTBUM C
TPagNLMOHHBIMU POCCUCKMU COLMOKYIbTYPHBIMU, UCTOPUYECKUMU N JYXOBHO-
HPABCTBEHHbLIMW LIEHHOCTAMU, MPUHATLIMWA B OOLLECTBE MpaBuiaMyM U HOpMamu
NnoBefeHNss 1 Crnoco6CTBYKOT MpoueccaM Camoro3HaHus, CamOBOCMUTAHUA W
CamopasBUTUA, PasBUTUA BHYTPEHHE MO3MUUM  IMYHOCTM, NaTpuoTusMa U
YBXXEHUS K 3aKOHY W MPaBONOPALKY, Ye/IOBEKY TpyAa U CTapLueMy MOKOJIEHUIO,
B3aMMHOI0 YBa@XXEHUS, OEpPeXXHOro OTHOLUIEHUSA K KY/bTYPHOMY Hacneauio wu
TpaguLMaM MHOrOHaUMOHabHOro Hapoga Poccuiickor ®efepauun, npupoge u
OKpY>KatoLLIel cpeae.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA Yy4yebHOro npeameta «buonorms»
L0/DKHbI OTPaXKaTb FOTOBHOCTb M CMOCOOHOCTL 00YYatoLLMXCA PYKOBOACTBOBATLCA
ChopMUPOBAHHON BHYTPEHHE MO3MUMEA JIMYHOCTU, CUCTEMOM LIEHHOCTHbIX
OpWMEHTaUM,  MO3UTUBHBLIX  BHYTPEHHWUX  YOEXAEHWA,  COOTBETCTBYHOLMNX
TPaAULMOHHBIM LIEHHOCTAM POCCUIACKOTO O0O6LLECTBa, pacLUMpeHne >KU3HEHHOro
onbITa 1 OnbiTa AesATeNIbHOCTU B MPOLECCe peann3aumy OCHOBHbIX HanpaBieHui
BOCNUTATE/IbHON AeATeNbHOCTI, B TOM YMC/E B YaCTH:

1) rpaIaHCKOT0 BOCIUTAHUSA:

CHOPMMPOBAHHOCTb MPAXAAHCKOIN MO3ULMI 00Yy4HatoLLLEroca Kak akTUBHOIO U
OTBETCTBEHHOIO Y/IeHa POCCUIACKOrO 06LLECTBa;

OCO3HaHMe CBOWX KOHCTUTYLMOHHbLIX MpaB U 00653aHHOCTEN, YBaXKEHME
3aKOHa 1 NpaBonopsAaKa;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM [esTeNbHOCTM Npu  CO34aHun
y4eOHbIX NPOEKTOB, PelleHMn Yy4ebHbIX U Mo3HaBaTe/IbHbIX 3a4ay, BbIMOIHEHUN
BMONOrNYECKMX 3KCNEPUMEHTOB;

CMOCOOHOCTb  OMNpefensTb COOCTBEHHYKD MNO3ULMIO MO OTHOLUEHMIO K
SB/IEHNAM COBPEMEHHOM YXN3HWN U OOBACHATL €é;

YMEHNE YUuTbiBaTb B CBOMX AEMCTBUAX HEOOXOAMMOCTb KOHCTPYKTMBHOIO
B3aVMO/ENCTBMS NHOAEN C pasHbIMU YOEXAEHUAMM, KYNbTYPHbIMW LLEHHOCTSMA 1
CouManbHbIM MOMOXEHNEM;

FOTOBHOCTb K COTPYAHWYECTBY B MpoLecce COBMECTHOIO BbIMO/IHEHNSA
y4yeOHbIX, MNO3HaBaTeNbHbIX W  WCCNeA0BaTeNbCKUX  33fad, YBaXKWUTE/IbHOro
OTHOLUEHMSA K MHEHWIO OMMNOHEHTOB MNPW OBCYXXAEHUM CMOPHbLIX BOMPOCOB
O10/10rMYECKOro CoAepXKaHus;

FOTOBHOCTb K 'yMaHWUTapHOW 1 BOJIOHTEPCKON AeSTENbHOCTY;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpaXkKaaHCKo NOEHTUYHOCTN,
NaTpMoTM3Ma, YBaXXEHMS K CBOEMY HapoAdy, YyBCTBa OTBETCTBEHHOCTW Mepea
PoanHOR, ropaocTM 3a CBOW Kpai, CBOK POAWHY, CBOM A3blK U KYNMbTYpY,
MPOLL/IOe U HacTosLLee MHOrOHaLMOHaIbHOro Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHWNE K NPUPOLHOMY Hac/neAuto 1 NaMsATHUKaM Npupogabl,
LOCTUXKeHMsIM Poccrmn B HayKe, UCKYCCTBE, CNOPTE, TEXHONOTUAX, TPYAE;

CMOCOOHOCTb OLIEHMBATb BK/a[ POCCUMACKMX YYEHbIX B CTaHOB/MEHME U
pa3BuTEe OWONOrMK, MOHMMAHWA 3HAYeHUs OMONOTUM B MO3HAHWM 3aKOHOB
NPUPOABI, B XXM3HM Ye/I0BEKA U COBPEMEHHOIO OOLLECTBA;

naenHas yoeXxaEHHOCTb, FOTOBHOCTb K CNYXEHMIO U 3awmute OTeyecTBa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

0CO3HaHMe AYXOBHbIX LEHHOCTEW POCCUICKOro Hapoaa;

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUYECKOrO NOBEAEHNS;

CMOCOOHOCTb OLEHMBaTL CUTYaUUIO U MPUHMMATb OCO3HaHHblE PeLUeHUs,
OPWEHTUPYSCb HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHWe IMYHOr0 BK/1aga B NOCTPOEHME YCTOMUNBOIO Oy ayLLero;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POAMUTENAM, CO3[aHMI0 CEMbW Ha OCHOBE
OCO3HAHHOI0 MPUHATUA LEHHOCTEN CEMEMHOW >KU3HM B COOTBETCTBMM C
Tpaguumammn Hapogos Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

3CTETUYECKOE OTHOLUEHME K MUPY, BK/KOYas 3CTETUKY ObiTa, Hay4dHOro U
TEXHNYECKOro TBOPYECTBA, CNOPTa, TPY/a, 06LLECTBEHHbIX OTHOLLEHMWIA;

MOHMMaHVe 3MOLMOHA/IbHOIO BO3AECTBUA XKNBOIN NPUPOAbI U €€ LLeHHOCTW;



FOTOBHOCTb K CaMOBBIP&XXEHUIO B pasHbIX BUAAX WCKYCCTBA, CTPeM/eHue
MPOSABNATL Ka4yecTBa TBOPHYECKON NNYHOCTY;

5) ¢pu3uueckoro BocmUTAHHUA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS W
IMOIIMOHAJIBHOI'O 6.]1211“0110.]1)"11/[512

MOHMMaHVe W pean3auMs 340pPOBOr0 M 6Ge30MacHOro 06pasa >KU3HK
(3popoBoe  nuTaHWe,  COOMOLEHWE  TUTMEHWYECKUX  MpaBun U HOPM,
COQNaHCMPOBAHHbIA  PEXMUM  3aHATUA W OTAbIXa, pPerynspHas uanyeckas
aKTUBHOCTb), OEpeXHOro, OTBETCTBEHHOrO W KOMMETEHTHONO OTHOLLEHUA K
COBCTBEHHOMY (PU3MYECKOMY W MCUXNYECKOMY 3[10POBbIO;

MOHMMaHVWe LEHHOCTM MpaBUn  WMHAMBUAYaNIbHOrO W KOMMEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaUMAX, YIPOXKAOLLMX 340P0BLI0 U XXU3HW NIIOAEN;

OCO3HaHWe MOCNeACTBUA U HEMPUATUA BPefHbIX MpUBbIYEK (YnoTpebneHns
aJIKOrons, HapKOTUKOB, KYpPEHUS);

6) TPy10BOT0 BOCIIUTAHUSI:

FOTOBHOCTb K TPyAY, OCO3HaHWe LEHHOCTW MacTepcTBa, TpPYZONO6VE,;
FOTOBHOCTb K aKTUBHOIN [AeATeNIbHOCTM TEXHONOMMYECKOW U COoLMaibHOW
Hanpas/IeHHOCTW, CMOCOOHOCTb MHULMMPOBATL, NIAHNPOBATL M CAMOCTOATE/IbHO

BbINO/HATb TaKy0 [JesATe/IbHOCTb;

WHTEPEC K Pa3MyHbIM cepaM MPodiecCMOHaIbHON LeATeNbHOCTH, YMeHne
COBeplUaTb OCO3HaHHbIA BbIGOP Oyayllel npodgeccun W peann3oBbIBaThb
COOCTBEHHbIE XKM3HEHHbIE MNaHbI;

FOTOBHOCTb U CMOCOOHOCTb K 00pa3soBaHMiO M €caMo00pa3oBaHWIO Ha
MPOTSXXKEHNUM BCEW XKU3HN;

7) 3K0JI0OrHYeCcKOro0 BOCIIUTAHHUS:

3KONOrMYecKn LenecoobpasHoe OTHOLLEHWE K MpUpoge KakK WCTOYHUKY
XW3HM Ha 3eM/ie, OCHOBe e€ CyLLeCTBOBaHWS;

MOBbILEHE YPOBHS 3KOIOMMYECKOW Ky/nbTypbl: MPUOOpeTeHMe OnMbITa
MNNaHWPOBaHMUSA MOCTYMKOB W OLEHKM WX BO3MOXHbIX MOCMEACTBUMIA  Ans
OKpY>KatoLLel cpeapl;

0CO3HaHWe rnobanbHOro XapakTepa 3KOM0rMYeckmx npobrem u nyTen mx
peLLeHus;

CMOCOOHOCTb  UCMO/b30BaTh MPUOGpeTaeMble MPU  U3yYeHUU BMOoNorumn
3HAHUS N YMEeHWA TMpU  pelleHMn npobsieM, CBS3aHHbIX C  pauMOHa/bHbLIM
npypoaononsL3oBaHneM  (CobnofeHVe  MpaBun  MOBefeHWA B MPUPOAE,
HanpaB/ieHHbIX Ha COXpaHeHWe paBHOBECUA B 3KOCUCTEMax, OXpaHy BW[OB,
aKocucTem, brocdepsl);

aKTUBHOE  HenpuaTuve  [AeNCTBUA, MNPUHOCALUMX BPped  OKpYXXatoLLen
NPUPOAHONA cpefe, YMeHWe MPOrHo3MpoBaTb He6MaronpuATHbIE 3KOM0rMYecKme
nocneacTBusA NpeAnpUHUMaeMbIX AeCTBUIA U NpefoTBpaLlaTh UX;



Ha/IMumne pasBMUTOr0 3KOSIOMMYECKOr0 MbILLIEHNS, 3KOTIOMMYECKOW KyNbTYpbI,
onbITa [eATeIbHOCTH 3K00rMYecKom Hanpas/eHHOCT!, yMeHUA
PYKOBOZCTBOBATLCA UMW B MO3HABATENbHON, KOMMYHUKATUBHOM M COLManbHOM
MpaKTWKe, FOTOBHOCTW K Y4aCTUIO B NPaKTUYECKOW [eATeNIbHOCTU 3KO0rMYeCKow
HanpaBNeHHOCTY;

8) HMEHHOCTN HAYYHOT'0 ITO3HAHMA

CPOPMMPOBAHHOCTb  MMPOBO33PEHMS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO PasBUTUA HayKW M OBLLECTBEHHON NPaKTUKW, OCHOBAHHOIO Ha Amanore
Ky/bTYyp, CNOCOBCTBYHOLLEr0 0CO3HaHMIO CBOEro MeCTa B NOMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM W 4MTaTENIbCKON KYNbTYpbl KakK CpeacTsa
B3aVMO/ENCTBMSA MeXAY NOAbMU U NMO3HAHWUSA MUPa;

MOHMMaHVe Ccneunmukn OMONOrMM Kak HayKu, OCO3HaHuUs e€ ponn B
(hOpMMPOBaHNM PaLMOHATIBHOTO HAYYHOr0 MbILLIEHUS, CO3[aHUN LIeNOCTHOMO
npefcTaBneHnsi 06 OKpyXXatolem MUpe KaK O eAMHCTBE MpUpoAabl, YenoBeka U
obLiecTBa, B MO3HaHUM MPUPOAHBLIX 3aKOHOMEPHOCTE W pelueHun npobnem
COXpaHeHUs NPUPOLHOIo paBHOBECUS;

y6EXAEHHOCTb B 3HAUMMOCTM 6GMONOMMN AN COBPEMEHHON LMBUANZALMN:
o6ecrneyeHnss HOBOrO YPOBHSA PasBUTUS MeAWUMHBI, CO3[aHMe MepCrneKTUBHBIX
OMOTEXHONOINIA,  CNOCOBGHbLIX  pewaTb  PecypcHble  Npobnembl  pPa3BUTUA
4esioBeYyecTBa, MoMCKa NyTen BbIXoda 13 r1obasbHbIX 3KON0rMYecKmux npobnem u
obecrieueHnss  nepexofa K  YCTOMYMBOMY  PasBUTUIO,  paLMOHaIbHOMY
MCNONb30BAHNIO MPUPOAHBLIX PECYPCOB M (JOPMMPOBAHMIO HOBbIX CTaHAAPTOB
XXW3HU;

3aMHTEPECOBAHHOCTb B MOMYYEHUN OUOMOTMYECKMX 3HAHWA B LeNsx
MOBbILIEHNA 0OLLed Ky/bTypbl, €CTeCTBEHHO-HAY4YHON rpamMOTHOCTM, KakK
COCTaBHOM 4acTW ()YHKLMOHa/bHOM rpaMOTHOCTM 06y4aroLmxcs, (popMmpyemon
Npy n3yyeHnm bruonoruu;

MOHMMaHMe CYLLHOCTM METOAOB MO3HAHWUSA, UCMOMb3YEMbIX B €CTECTBEHHbIX
HayKax, CroCOBHOCTU WCMONb30BaTh MO/lyvyaemble 3HaHMS AN aHaM3a M
06bACHEHUS ABMEHWIA OKPY)XAtOLLEro Mmpa U NPOUCXOAALLMX B HEM U3MEHEHWIA,
yMeHWe fenatb 060CHOBaHHble 3aK/lOYEHWS Ha OCHOBE Hay4HbIX (DaKToB W
MMEHOLLIMXCS AaHHbIX C LieNbH NOMYYeHNs AOCTOBEPHbIX BbIBOOB;

CMOCOBHOCTb CamMOCTOATENIbHO MUCMO/b30BaTh OMONMOrMYECKMe 3HaHWUA L1
peLLeHns NpobnemM B peasibHbIX XXU3HEHHbIX CUTYaLMsX;

OCO3HaHWe LIEHHOCTU Hay4yHOW [eAaTeslbHOCTU, FOTOBHOCTb OCYLLECTBSATb
MPOEKTHYHO 1 UCCNE0BATENbCKYHO AEATENbHOCTb MHAMBUAYaNbLHO W B FPYMNE;

FOTOBHOCTb M CMOCOOHOCTb K  HEMpepbiBHOMY  00pa3oBaHUO U
CamMo06pa3oBaHNI0, K aKTUBHOMY MOMYYEHUIO HOBbIX 3HaHWIA NO 6uonorun B
COOTBETCTBUM C XKXMU3HEHHbLIMU NOTPEOHOCTAMM.



METAINIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMS yuyeGHOro npeameTa «buonorus»
BKMIOUAKOT: 3HauMMble AN (DOPMUPOBaHWS MUPOBO33PEHMS  0OYyYatoLLMXCA
MEXANCLMNAMHAPHbIE (MeXNpPeaMeTHbIe) 06LLeHayYHble MOHATUS, OTpaXatoLue
LENOCTHOCTb HAay4yHOW KapTUHbI MMpa W Ccreundrky MeTOoAoB MNO3HaHUS,
MCMO/Mb3YyeMbIX B €CTECTBEHHbIX HayKax (BELeCTBO, SHepPruisi, ABeHune, npoLecc,
cucTeMa, HayuHbIii haKT, MPUHLUMMN, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnefoBaHWe,  HabMOAeHWe,  U3MEPEHWe,  3KCMEPUMEHT U Apyrue);
YHUBEpCaNibHble  y4yebHble [eicTBMS  (MO3HaBaTeNbHblE, KOMMYHUKATUBHbIE,

PErynsiTUBHbIE), obecneumBarolime  hopMMpOBaHME (hYHKLMOHa/IbHO
rPAMOTHOCTM U CcoUManbHOM  KOMMETEHUMM 0OYYatoLMXCS;  CMOCOGHOCTb
00yyatoLLmXcs MCMOMb30BaTh OCBOEHHbIE MEXANCLMNNHAPHbIE,

MMPOBO33PEHYECKME  3HaHUA W YHUBEpPCa/bHble Yy4yeOHble  JeiCTBUA B
Mo3HaBaTe/lbHOW U COLManbHON NPaKTUKe.

B pesynbrtate u3yyeHWs OMONMOMMM HaA YPOBHe CpefHero o6Luero
obpasoBaHMs y obydaroulerocsd 6yayt  copMuMpoBaHbl  MO3HaBaTeSIbHbIE
YHVBepca/ibHble YYeOHble LeNCTBUSA, KOMMYHUKATUBHbIE YHUBEPCA/IbHbIE YYeOHbIe
[EVCTBNSA, pPerynsTrBHble YHMBEPCa/ibHble Y4yebHble AeWCTBUSA, COBMeCTHas
[eATe/IbHOCTb.

MeTanpeMeTHble pe3ynbTaTbl OCBOEHMS MpPOrpaMMbl CpefHero oo6uiero
06pa3oBaHuNsA LO/MKHbI OTPaXaTb:

OBnaneHne YHUBEPCAJIBHBIMHA y‘-l@ﬁHbIMI/I MO3HaABaATCJIbHBIMHU
AEUCTBUSAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHA:

CaMoCTOATE/IbHO  (DOPMYNMPOBaTL WM aKTya/M3upoBaTb  Mpob6remy,
paccmartpuBaTtb e€ BCECTOPOHHE;

MCMoNb30BaTb MNPV OCBOEHMM 3HaAHWMIA NPUEMbI JIOFTMYECKOr0 MbILLIEHMNS
(aHann3a, CUHTe3a, CpaBHEHMS, Knaccugmkaumm, 06006LLeHNS), pacKpbiBaTb CMbICH
BMONOrNYeCKNX NOHATUN (BbIAENSATb UX XapaKTepHble NMPU3HaKW, ycTaHaB/MBaTb
CBSI3M C APYrMM NOHATUAMN);

onpefenaTb LUenu [LeATeNlbHOCTW, 334aBas MapameTpbl U KPUTEPUU KX
OOCTUXKEHUS, COOTHOCUTb Pe3y/bTaTbl AeATENIbHOCTU C MOCTaB/EHHbIMW LENAMU;

MCNONb30BaTh BUOMOrMYECKMe MOHATUA A1t 0OBACHEHUS (PAKTOB W ABMEHUIN
XXMBOW Npupoabl;

CTPOWUTb NOTUYECKUe paccyXaeHust (MHAYKTUBHblE, [eOYyKTUBHbIE, MO
aHasiorun), BbISBNSATb 3aKOHOMEPHOCTU M MPOTMBOPEYMS B pacCMaTpuBaeMbIX
ABNEHUAX, (DOPMY/IMPOBaTL BbIBO/bI M 3aKNHOUEHWS;

MPUMEHATb  CXEMHO-MOfJe/lbHble  cpeacTtea  And npeLCcTaB/eHuns
CYLLIECTBEHHbIX CBS3ei M OTHOLLEHWU B U3y4YaemblX OGMOIOTMYECKMX 0ObeKTax, a



TaKXXe  NPOTMBOPEYUA  pasHOro  pofa,  BbISBNEHHbIX B Pa3/NYHbIX
MH(OPMAaLMOHHbIX UCTOYHUKAX;

paspabaTbiBaTb MNfaH pelleHWUs NPobaeMbl C YY4ETOM aHanM3a MMeKLMXCa
MaTepuasbHbIX U HeMaTepuasibHbIX PECYPCOB;

BHOCWTb KOPPEKTUBLI B AeATE/IbHOCTb, OLLEHMBATb COOTBETCTBME Pe3y/bTaTOB
LLeNsiM, OLeHMBAaTb PUCKM NOCNEACTBUM AeATeNIbHOCTY;

KOOPAMHUPOBaTb W BbINOMHATL  paboTy B YC/MOBUAX  peasbHOro,
BUPTYa/IbHOr0 ¥ KOMGUHMPOBAHHOIO B3aMMO/ENCTBUS;

pa3BMBaTb KPpeaTUBHOE MbILLIEHME MPY PELLEHUN XXU3HEHHBIX NPO6/IEM.

2) 6a3oBbIe HCCJIEI0OBATEIbCKHE AeliCTBHUS:

B/lafleTb HaBblKamy y4e6HO-MUCCNef0BaTEIbCKOW U MPOEKTHON AesSTeNbHOCTH,
HaBblKaMW  paspelleHuss  npobneM, CMOCOGHOCTbID M TFOTOBHOCTbO K
CaMOoCTOATE/IbHOMY MOVCKY METOAO0B PELLUEHNS NPaKTUYeCKMX 3adad, NPYMEHEHWIO
Pa3/INYHbIX METOA0B MO3HAHWS;

MCNONb30BaTb pas/iNyHble BUAbl AEATEIbHOCTM MO MOJlyY4eHUO HOBOMO
3HaHWSA, ero WHTeprnpeTauuu, NpPeobpa3oBaHUIO U MPUMEHEHUIO B Y4YEOHbIX
CUTyaLmsX, B TOM YMCe NPY CO34aHNM YUYeOHbIX U CoLMabHbIX NPOEKTOB;

(hopMMPOBaTb Hay4HbIA TUM MbILWIEHWUS, BNaleTb Hay4YHOW TEPMUHONOTUEN,
K/THOUEBLIMU MOHATUAMMW U METOAAMU;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afdays B 06pa3oBaTe/lbHOM
OEATENbHOCTU M XKU3HEHHbIX CUTYaLUsX;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBSI3M W aKTyalM3vMpoBaTb 3agady,
BblABUIaTb FUMOTE3y €€ peLUeHns, HaxoAuTb aprymeHTbl AN [AOKa3aTe/bCTBa
CBOMX YTBEPXK/AEHWIA, 3alaBaTb NapameTpbl U KPUTEPUN PELLEHUS;

aHaM3MpoBaTb MOJMyYEHHbIE B XOAe PeLleHns 3afayn  pesy/bTaTbl,
KPUTUYECKN OLEHMBATb MX AOCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHNE B HOBbIX
YCNOBUSIX;

[iaBaTb OLEHKY HOBbIM CUTYaL MM, OLLeHNBATb MPUOOPETEHHBINA OMbIT;

OCYLLECTBNATbL Lie/leHanpaBieHHbIA MOUCK MepeHoca CPeAcTB U Croco6oB
[ENCTBMS B NPO(heCCUOHaNbHYIO Cpedy;

YMEeTb MEPEHOCUTb 3HAHWA B MO3HABATE/IbHYID M MPaKTUYECKyt0 06/1acTu
XXN3HEAEATENbHOCTY;

YMETb MHTErPMPOBaThb 3HaHWS 13 Pa3HbIX MPeAMETHbIX 061acTel;

BblABUIraTb HOBblE MAeW, Npegnaratb OPUrnHasIbHbIe MOAXOAbI U PeLleHus,
CTaBWUTb NPOGNEMbI M 3a[aum, AONYCKatoLLMe a/ibTepHaTUBHbIE PELLEHMS.

3) padora ¢ uHpopMaLHeii:

OPVEHTMNPOBATLCA B Pa3MUHbIX MCTOUHMKAX MHGOpPMaL MK (TEKCTe y4ebHOro
nocobusi, Hay4yHO-MONYNAPHON nuTepatype, OWMOMOTMYECKUX  CMoBapsx W
CMpaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax JaHHbIX, B VIHTEpHETE), aHaIn31poBaThb



NH(OPMALMIO Pa3INYHbIX BUAOB M (DOPM MpeLCTaBNeHNs, KPUTUYECKUN OLLEHMBATD
€& 0OCTOBEePHOCTb 1 HEMPOTMBOPEUNBOCTD;

(hopMynMpoBaTb 3anpocbl U NPUMEHATL Pas/iMyHble METOAbl MPU MOUCKe U
oTbope 6MONOrNYeckoin MHMopmaumm, Heo6XoAMMON ANS BbIMOMHEHMS YUYEOHbIX
3afau;

npuobpeTtatb OMbIT WUCMOMb30BaHUSA WHPOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHO/OMMiA, COBEPLUEHCTBOBATb Ky/IbTYPY aKTUBHOIO MCMNO/b30BaHUA Pa3/INUHbIX
MOUCKOBBIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMpPaTb  ONTUMaIbHYHO  (POPMY  MpeACTaB/IeHMS
610/10rMYecKoin nHhopmauumn (CXemMbl, rpankm, amarpammbl, TabnnLbl, PUCYHKN
N Apyroe);

MCMoMb30BaTb Hay4yHbIA A3blK B KayecTBe CpeActea npu pabote C
OMO/IOTMYECKON  MHOpMaUMen: NPUMEHATb  XUMUYeCKue,  (DU3NYecKue W
MaTteMaTUyeckue 3Hakm M CUMBO/bI, (DOpMy/bl, abbpeBnaTypy, HOMEHKNaTypy,
NCrosib3oBaTb M MNpeobpasoBbiBaTb  3HAKOBO-CYMBOJIMYECKME  CPeAcTBa
HarnsagHoCTH;

BfageTb  HaBblKamMy  pacro3HaBaHWA M 3allMTbl  MH(opMaLuK,
NH(OPMALIMOHHO 6€30MacHOCTU IMYHOCTH,

OB.]Ia}IeHI/Ie YHUBEPCAJIBbHBIMA KOMMYHUKATHBHBIMHA IleﬁCTBHHMH:

1) ob1mennme:

OCYLLECTB/IATb KOMMYHWKaLMK BO BCeX Cpepax XU3HWU, aKTUBHO y4acTBOBaATb
B AManore uUnuM AMCKYCCUM MO CYLLECTBY 06CY»Xaemoil TeMbl (YMeHMe 3aaBaThb
BOMPOCHLI, BbICKa3blBaTb CYXAEHUSA OTHOCUTENIbHO BbIMO/IHEHUS MNpefsiaraeMon
3afja4un, yunTbIBaTb MHTEPECHI 1 COracoOBaHHOCTb MO3ULUMIA APYrnMX Y4aCTHUKOB
Ananora unm guckKyccun);

pacnosHaBaTb HeBepbasibHble CpeAcTBa O6OLEHWS, MOHWMAaTb 3HayeHue
coumasibHbIX 3HAKOB, MPeAnoCbI/IOK BO3HWUKHOBEHUS KOH(IMKTHbLIX CUTYyauui,
YMETb CMAryaTb KOH(/IMKTbI U BECTU NEPEroBopbl;

B/lafleTb Pas3IMyHbIMK Cnocobamu OOLLEHNA U B3aMMOAENCTBUA, NOHMMATb
HaMepeHus ApYrux NoAen, NPosBAsATL YBAXKNUTEIbHOE OTHOLLEHWE K COBecejHUKY
1 B KOPPEKTHOMN hopme hopMyMpoBaTb CBOWN BO3PAKEHUS;

Pa3BEPHYTO U NOTMYHO M3NnaraTb CBOK) TOYKY 3PEHMS C UCMO/Mb30BaHMEM
A3bIKOBbIX CPeCTB.

2) COBMECTHAsI eI TeJIbHOCTh:

MOHMMaTb M MCMONb30BaTb MPEMMyLLEeCTBA KOMaHAHON M UHAMBMAYAIbHOW
paboTbl NPV peLLeHn 61MoNornyeckor NPo6emMbl, 060CHOBbLIBATL HEOOXOAMMOCTb
MPUMEHEHMNS TPYNMNOBbLIX (HOPM B3aUMOAENCTBMS NPU PeLLEHNN YH4eOHOI 3a4auu;

BbIOVMpaTb TeMaTWKy W MeTOAbl COBMECTHbIX [AEACTBUIA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YseHa KONIEKTUBA;



NpUHMMaTb LN COBMECTHOM  [AeATeNlbHOCTW,  OpraHu3oBbIBaTb WU
KOOPAUHMPOBATb AEWCTBMS MO €€ [AOCTUXKEHMIO: COCTaBNATb MfaH [AeWCTBUA,
pacrpefensts po/iM C YYETOM MHEHWIA Y4YaCTHMKOB, 06CYKAaTb pe3y/bTaTbl
COBMECTHOM paboThl;

OLeHMBaTb KayeCTBO CBOEro BK/afa WM KaAoro yyaCcTHMKa KOMaHAbl B
006LLUKMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSAM;

npeanaratb HOBble MPOEKTbl, OLEHMBATb WAEM C MNO3ULUN  HOBW3HBI,
OpPUTNHANIBHOCTK, NPaKTUYECKOW 3HAYUMOCTW;

OCYLLECTBNATb MO3UTUBHOE CTpaTerMyeckoe MOBeAEeHME B  Pas/INyHbIX
cUTyaumsax, NPosBAATL TBOPUECTBO U BOOOPaXKEHNE, ObITb MHULMATUBHBIM.

OBJiaieHne YHMBEPCAJIbHBIMH PEryJATHBHBIMH 1eCTBUSIMU:

1) caMmoopraHu3anusi:

MCNONb30BaTb OMONOrMYecKMe 3HaHWA [ BbISBAEHUS MNpPo6/eM U KX
PELLEHNS B XKN3HEHHbIX U YUYeOHbIX CUTYaLUAX;

BblOMpaTb Ha OCHOBE OMONOrMYECKUX 3HaHWI LieneBble UM CMbIC/IOBbIE
YCTaHOBKM B CBOMX AEWCTBMAX U MOCTYMKax MO OTHOLLEHMIO K XXMBOW MpPUPOAE,
CBOEMY 3[J0POBbIO 1 3[J0POBbI0 OKPYXKatoLLMX;

CaMOCTOATE/IbHO OCYLLECTB/IATL MO3HABATE/IbHYIO [AesATeNIbHOCTb, BbISABASATb
Npo6emMbl, CTaBUTb U (POPMYNMPOBaTb COOCTBEHHbIE 3aayn B 06pa3oBaTe/lbHOM
OEATENbHOCTU M XKU3HEHHbIX CUTYaLUsX;

CaMOCTOSATE/IbHO  COCTaBMsATb MNaH  pelleHns npobneMbl € YYETOM
MIMEHOLLIMXCS PECYPCOB, COBCTBEHHBLIX BO3MOXHOCTEN M NPEeANOUTEHNIA;

[aBaTb OLEHKY HOBbIM CUTYyaLsIM;

paclUMpsATb paMKK y4yebHOro npeAmMeTa Ha OCHOBE /IMYHbIX MPEANOYTEHWNA;

[enatb 0CO3HaHHbIM BbI6GOP, apryMeHTMpPOBaTb ero, 6parb OTBETCTBEHHOCTb
3a peLUeHue;

OLeHMBaTb NPMOBPETEHHDIN ONbIT;

cnoco6cTBoBaTb (HOPMMPOBAHUIO W MPOSBMAEHUIO LUMPOKON 3pyanuun B
pasHbIX 006M1acTAX 3HaHWIA, MOCTOSIHHO MOBbIWATbL CBOM 06pa30BaTe/bHbIN U
Ky/IbTYPHBbIA YPOBEHD.

2) CAaMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyaUMsiM, BHOCUTb KOPPEKTUBLI B AEATENbHOCTD,
OLleHMBaTb COOTBETCTBIME Pe3y/IbTAaTOB LieNAM;

BMafleTb  HaBblKaMX  MO3HaBaTe/IbHOM  pediieKCUM  Kak  0CO3HaHMS
COBEpLUAEMbIX AeCTBUA W MbIC/IUTENbHLIX MPOLECCOB, WX Pe3ynbTaToB U
OCHOBaHWIA, MCMOMb30BaTb MPUEMbI pediekcun ANns OLUEHKW cUTyauuu, Bblibopa
BEPHOr0 peLLleHus;

YMEeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO MPUHMMATb PELUEHMSt MO UX
CHUKEHWIO;



MPUHMMATb MOTMBbI W aprymeHTbl APYrMX MNpU aHanvMse pesynbTaToB
[eATENbHOCTHY;

3) npuHsiTHE Cedsl M APYTrUX:

NPUHMMATL Ce6s, MOHMMAs CBOM He0CTaTKM U AOCTOMHCTBA;

NPUHUMAaTb MOTMBbI W aprymMeHTbl [ApYrux npu aHanuse pes3ynbTaToB
[eATENbHOCTHY;

NpW3HaBaTb CBOE MPaBO ¥ NPaBO APYrMX Ha OLUNOKW;

pa3BMBaTb CNOCOBHOCTb MOHUMATb MUP C NMO3ULMM APYTOro YeNoBeKa.

NPEJIMETHBIE PE3YJIBTATHI

MpeAMeTHble pe3ynibTaTbl OCBOEHUS COAepXKaHWs YyyebHOro npeameTa
«buvonorna» Ha Yrny6néHHOM YpOBHe OpPWEHTUPOBaHbI Ha 0becneyeHune
NpounbHOro  0byyeHWs  obydarowmxcs  6uonormn.  OHM  BKIKOYAOT:
cneyundguyeckne ans GUONOrMM Hay4YHble 3HaHWSA, YMEHUS 1 Crocobbl AeCTBUIA MO
OCBOEHMIO, UHTEPrpeTaUmMm 1 npeobpasoBaHMio 3HaHWI, BUAbI AeATeIbHOCTU MO
MOMIYYEHUIO HOBbIX 3HAHWIA Y UX NMPUMEHEHMIO B Pa3/INYHbIX YYEOHbIX, a TaKXe B
peasibHbIX >XM3HEeHHbIX cUTyaumax. MNpeameTHble pe3ynbTaTbl NpPeAcTaBieHbl Mo
rofam n3y4yeHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4yebHOro npeameta «buonorus» B 10
Knacce [ONXKHbI OTPaXKaTh:

COPMMPOBAHHOCTb 3HAHWA O MecTe M ponu 6KonorMM B CUCTEME
€CTECTBEHHbIX HayK, B (DOPMMPOBaAHUN eCTECTBEHHO-Hay4YHOW KapTUHbI MWpa, B
MO3HAHUW  3aKOHOB  MPUPOAblI W PeleHun  Mpob/ieM  paumoHasbHOro
MPUPOAONONL30BaHNSA, O BK/ale POCCUNCKNX N 3apyOeXKHbIX YUYEHbIX B pasBUTUE
ovonoruu;

BNafeHne CUCTeMOM  OMONMOTMYECKMX  3HAHWI, KOTOpas  BK/HOYaET:
OcHoBoOrMosaratowpe 6MONOrMYecKme TEPMUHBE U MOHATUSA (KM3Hb, KIETKA,
opraHusmM, MeTabosimM3M, romMeocTas, CamOperynaums, CcaMoBOCNPOU3BEAEHME,
HacneLCTBEHHOCTb, M3MEHUYMBOCTb, POCT U pPasBUTUE), BUONOrMYECKME Teopuu
(kneTouHas Teopusa T. LLiBaHHa, M. LLIneingeHa, P. BupxoBa, XpOMOCOMHasi Teopus
HacneacTeeHHocT T. MopraHa), yyeHus (H. . BaBunoBa — 0 LeHTpax
MHOroo6pasus 1 MPOUCXOXAEHUS  KYNbTYPHbIX  pacTeHWiA),  3aKOHbl
(eanHOOGpPasna MOTOMKOB MEPBOro MOKOJIEHWUS, PacCLLEenIeHns, YNCTOTbl ramer,
He3aBUCMMOro HacnefosaHus [.  MeHgens, romosornyeckux psgos B
HacneACTBEHHOWA N3MEHYMBOCTU H. . BaBwusioBa), NPUHLNNGI
(KOoMMNIEMEHTapPHOCTH);

BMafleHne OCHOBHbIMKM METOJaMM Hay4yHOro MO3HaHWA, MCNOJb3yeMbIX B
OMO/IOTNYECKMX  UCCMEf0BAHNAX XKUBbIX O0OBLEKTOB (OMucaHue, W3MepeHue,
HabntoAeHNe, IKCNEPUMEHT);



YMeHVe BblAeNIATb CYLECTBEHHbIe MPU3HAKN: BUPYCOB, K/IETOK MPOKapuoT U
3yKapuoT, O[HOKNETOYHbIX W MHOrOK/IETOUYHBIX OpraHuM3MoB, B TOM 4uC/e
6aKTepuia, rpnbos, pacTeHW, XXMBOTHBIX U Ye/I0BEKa, CTPOEHWNA OpraHoB U CUCTEM
OpraHoB pacTeHWA, >KMBOTHbLIX, YesIOBEKA, MPOLECCOB >KMU3HEAEATE/IbHOCTY,
NPOTEKAKOLWMX B OPraHnM3Max pacTeHui, XXMBOTHbLIX N YenoBeKa, 61Monornyeckmnx
npoueccos: obMeHa BellecTB (MeTabonmn3m), NpeBpalleHns aHeprum, GpoXeHUs,
aBTOTPOPHOr0 M reTepoTPogHOro TUMOB NUTaHMA, (DOTOCKMHTE3A U XEMOCUHTES],
MWUTO3a, Meli03a, raMeToreHesa, aMOpPMOreHesa, NOCTIMOPMOHAILHOIO Pa3BUTUS,
Pa3MHOXEHWNSA,  WHAMBUAYaA/bHOTO  pasBUTMS  opraHuM3mMa  (OHTOreHesa),
B3aMMOAENCTBMSA reHOB, reTepo3unca, MCKYCCTBEHHOMO 0T60PA;

YMeHVe YyCTaHaB/MBaTb B3aMMOCBA3N MeXAy OpraHomgamm KneTku n umx
(OYHKUMAMMK, CTPOEHMEM KNETOK pasHblX TKaHen M UX QYHKUMAMU, MeXay
opraHamMuM WM CUCTEMaMu OpPraHoB Yy pPaCTeHWI, XXUBOTHLIX W YenoBeka N WX
(DYHKLUMAMW, MeXAY CUCTEMaMM OPraHoB U UX (YHKUMSAMW, MeXAy 3Tanamu
0OMeHa BeLLeCTB, aTarnamu K/IeTOYHOI0 LKA U XKU3HEHHbIX LIMK/I0B OPraH1M3MoB,
aTanamy 3MOPUOHA/ILHOTO Pa3BUTUA, TEHOTUMOM M (PEHOTUMOM, (DEHOTMMOM W
(hakTopamu cpefibl 06UTaHWS;

YMEHUe BbIABNATb OT/IMUMTE/bHbIE MPU3HAKN XXMBbLIX CUCTEM, B TOM YMClie
PACTEHWIA, XKMBOTHbIX 1 Ye/I0BEKA;

YMEHMe WUCMo/b30BaTb COOTBETCTBYIOLUME aprymMeHTbl, OWMOMOMMYECKYHO
TEPMUHONOMNIO U CUMBOSIMKY AN19 [loKasaTe/lbCTBa POACTBA OPraHNU3MOB PasHbIX
CUCTEMATUYECKMX TPy,

YMeHMe peLuaTb 61onormyeckme 3atadm, BbIABNATbL NPUUNHHO-CIEACTBEHHbIE
CBA3N MeXAy nccrefyeMbIMy GMOI0rMYeCKMM NpoLeccaMu U SBEHUAMU, AenaThb
BbIBOZbI Y MPOrHO3bl HA OCHOBAHMM MOJTYYeHHbIX Pe3y/bTaToB;

YMeHWE BbINOMHATL /1ab0paTopHble U MpaKTU4Yeckme paboTbl, CO6M0AaTb
npaBuia npu paboTe ¢ y4ebHbIM 1 1abopaTopPHLIM 060PYA0BaAHMEM;

YMeHVe BblABUAraTb TUMNOTE3bl, MPOBEPATb WX  3IKCNEPUMEHTa/IbHbIMU
cpeAcTBamu, (HOpMynMpys Lenb WCCefoBaHWs, aHaM3upoBaTb MOJyYeHHble
pe3ynbTaTbl 1 Aenatb BbIBOAbI;

YMeHMe y4acTBOBaTb B Yy4ebOHO-MCCeaoBaTe/IbCKoin paboTe no 6Guonoruu,
3KONOrMmM 1 MeamuMHe, NPOBOAMMON Ha 6a3e LWKO/bHBLIX Hay4HbIX O0OLLECTB, W
Ny6ANYHO  MPEeACTaBNATb  MOJSYYEHHble  pe3y/ibTaTbl  Ha  YYEHUYECKMX
KOH(epeHLMsX;

YMEHMe OLEHMBaTb 3TUYECKME acMeKTbl COBPEMEHHbIX WCCMefoBaHW B
obnactm  Guonormm 1M MeAMUMHbl  (KNOHMPOBaHME,  MCKYCCTBEHHOE
OMNOAO0TBOPEHNE, HaMpaB/ieHHOE M3MEHEHWe reHoMa M CO3faHue TPaHCreHHbIX
OpraH13moB);



YMeHMe OCYLLECTBNATb OCO3HAHHbIA BbIGOP OyayLlen npoteccMoHaIbHON
[eATeNnbHOCTU B 061acTy 61oorMm, MeguumHbl, 6UOTEXHONOMNN, BETEPUHAPUM,
CeNbCKOro X034MCTBa, MULLEBOA NMPOMbILLIEHHOCTW, Yry6naTb Mo3HaBaTe/bHbIN
MHTEPEC, HanpaB/eHHbIA HAa 0CO3HaHHbIA BbIOGOP COOTBETCTBYIOLLEN npodeccnn n
NPOAO/MKEHME  BMOMOTMYECKOro 06pa3oBaHWA B OpraHu3auusx  CpeaHero
NpogecCnOHaIbHOIO U BbICLLEr0 06pa3oBaHus.

MpefMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npeameta «buonorus» B 11
Knacce [JOMKHbI OTpaXaTb:

C)OPMMPOBAHHOCTb 3HAHWA O MecTe M ponn  6uonorMm B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMMPOBaHWM COBPEMEHHOW eCTEeCTBEHHO-HAay4HOM
KapTUHbI MWpa, B MO3HAHMX 3aKOHOB MPUPOAbI WM PeLUeHUN 3KONOrNYeCKMX
NpobsieM 4YenoBeyecTBa, a TakkKe B pPeLIeHUN BOMPOCOB  pPauMOHaIbHOro
NPUPOLOMNOb30BaHUSA, N B (hOPMUPOBAHUM LIEHHOCTHOIO OTHOLLEHWUA K NPUPOJE,
06LLIECTBY, YENOBEKY, O BK/afe POCCUMCKUX U 3apyOeXKHbIX YUYEHbLIX-6MOMOroB B
pasBuTne G1onoruu;

YMeHVe BNafleTb CUCTEMON OMONOrMYEeCKMX 3HaHWIA, KOTopas BK/OYaeT
onpefeneHns M MNOHMMaHWE CYLLHOCTM OCHOBOMoO/aralowmx 6uoormyeckmx
TEPMWUHOB M MOHATUIA (BUA, 3KocucTema, Guoctepa), GMONOrMyeckne Teopuu
(aBosroumoHHas Teopus Y. JapeuHa, CUHTETUYECKAs TeOPUS 3BOMIOLNN), YUYEHUS
(A. H. CeBepuoBa — 0 NyTaxX W HanpasneHUax asonouuun, B.M. BepHaackoro — o
orocepe), 3aKoHbI (reHeTU4eckoro pasHoBecus k. Xapau v B. BaitHGepra,
3apogpiwesoro cxogctea K. M. bapa), npasuna (MuHumyma HO. Jinbuxa,
9KONOrMYECKON nupammnabl sHeprum), runotesbl (runotesa «mmpa PHK» Y.
Cnn6epta);

yMeHVWe  BnafeTb  OCHOBHbIMM  METOAamMy  Hay4yHOro  Mo3HaHus,
NCMO/Ib3yeMbIMUN B BMONIOMMYECKMX UCCEA0BAHUSAX XKNBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHue, n3MepeHune, HabMOAEHNE, 3KCMEPUMEHT), CnocobaMu BbISIBEHNUS U
OLLeHKW aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVe BbIJeNATb CYLWECTBEHHble TMPU3HaKW: BWAOB, OWOreoLEeHO30B,
3KOCUCTEM W OGuochepbl, CTAOUNN3NPYIOLLErO, ABWKYLLEro W pas3pblBatoLLEro
eCTeCTBEHHOI0 oT60pa, afnonaTpuyeckoro " CUMMATPUYECKOro
BNL006PA30BaHNA, BAVAHUSA OBVXKYLLMX CUJT 3BOSTOLMM HA TEHOMOHL NONynaunm,
Nprcnoco61eHHOCTY OpraHM3MOB K cpefe 06UTaHWs, YepefoBaHNs HanpasieHNi
3BOJIFOLMN, KPYrOBOPOTA BELLECTB U MOTOKA 3HEPTMN B IKOCUCTEMAX;

YMeHVe YCTaHaB/MBaTb B3aMMOCBA3N MeXAy MpoueccaMmy 3BONHOLNN,
OBWKYLLMMU CUMaMU aHTPOMOreHe3a, KOMMOHEHTaMU Pas/InyHbIX 3KOCUCTEM U
NPUCMOCO6/IEHUSAMIN K HAM OPraHN3MOB;

YMEHVE  BbISBMATb  OT/MYUTENIbHbIE  MPU3HAKA  XKUBbIX  CUCTEM,
NMPUCNOCO6/1IEHHOCTL BUAOB K Cpefe 06uTaHus, abuoTUYECKNX U BUOTUYECKNX



KOMMOHEHTOB  3KOCWUCTEM, B3aMMOCBS3€ii  OpraHM3MOB B COOOLLECTBaXx,
aHTPOMOreHHbIX M3MEHEHWNIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMeHVe WCMo/b30BaTb COOTBETCTBYHOLLME apPryMeHTbl, OMONOrMYECKyto
TEPMUHONOINIO U CUMBOJIMKY A/15 [0Ka3aTe/IbCTBa POACTBA OPraHM3MOB PasHbIX
CUCTEMATUYECKUX TPy, B3aMMOCBS3M OpraHM3mMoB 1 cpefbl 06MTaHus, eUHCTBA
YesioBeYeCKMX pac, HeobXOAMMOCTU COXpPaHeHWs MHOroobpasvus BWAOB U
3KOCUCTEM KaK YC/IOBUSA COCYLLLECTBOBAHUA NPUPOAbI U Yel0BeYeCTBa;

YMeHMe peLuaTb 61Monornyeckme 3agayn, BbiBAATb NPUUNHHO-CNEACTBEHHbIE
CBSI3M MEXLY McceayemMbiMy G10M0rMyYecKUMM npoLeccaMm 1 ABEHNAMMN, AeNaThb
BbIBOZbI Y MPOTHO3bl HA OCHOBAHMM MOJTyYeHHbIX Pe3y/bTaToB;

YMeHue BbINONHATL nabopaTtopHble M MpakTuyeckne paboTbl, CO6/MOAATH
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaAHNEM;

YMEHMe BblABUraTb [MMNOTE3bl, MPOBEPATb WX IKCMEPUMEHTaIbHLIMM
cpeacTeamu, (hopMynMpys Lenb MCCnefoBaHWs, aHaM3MpoBaTb MOMyYeHHble
pe3ynbTaTbl 1 Aenatb BbIBOAbI;

YMEHME y4acTBOBaTb B Y4ebOHO-MCCNeaoBaTe/IbCKon paboTe no 6Gumonoruu,
3KOMIOTUN 1 MeanUMHe, NPOBOAMMON Ha 6a3e LUKOMbHbLIX Hay4HbIX O6LLECTB, U
Nyo6ANYHO  MPEeACTaBNATb  MOJSlYYEHHble  pe3y/ibTaTbl  Ha  YYEHWYECKMX
KOH(epeHLMsX;

YMEeHWe OLEeHMBAaTb IMNOTE3bl U TEOPUM O NPOUCXOXAEHNUMN XKIN3HU, YeNoBeKa
M 4YenoBeYeCKUX pac, 0 MpUYMHax, NocreAcTBUAX M cnocobax npeaoTBpaLLeHns
rnobanbHbIX M3MEHEHWIA B BrocHepe;

YMeHWe OCYLLECTBNATb OCO3HaHHbIA BblIGOp OyAayLle MpodeccUoHaIbHO
[eATeNIbHOCTI B 06/1aCTU GMOMOrK, 3KONOM MK, NPUPOAONOb30BaHNSA, MeAULMHDI,
OMOTEXHONOIMW, NCUXONOTAK, BETEPUHapWK, CEbCKOr0 XO35NCTBA, MULLEBON
MPOMbILLNEHHOCTH, YrNybnaTb MNO3HaBaTe/IbHbIA WHTEPEC, HamnpaB/eHHbIA Ha
OCO3HaHHbIA  BbIGOP  COOTBETCTBYHOLWEN  MpoeccMn U MPOLO/HKEHME
6ronornyeckoro obpasoBaHnsi B OpraHn3aumax cpefHero npogeccroHanbHOro U
BbICLLEro 06pa3oBaHus.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kourpoububie | IIpakTuyeckue
NPOrpaMMbI Bcero o0pasoBare/IbHbIE
padoThI padoThI pecypenI
1 bronoruns Kak Hayka 1
2 JKVBble CUCTEMbI U UX U3YYEHNE 2
3 Buonorusa KneTku 0.5
4 XMMUYecKas opraHunsaumsa KneTku 10
5) CTpoeHue 1 PYHKLMN KNEeTKK 8
6 OO6MeH BeLLeCTB 1 NpeBpaLleHne 3Heprum B 9 1
K/eTKe
7 HaCﬂe,EI,CTBeHIjaFI NHpopmaLms n 9 05
peann3aLms eé B KneTke
YKM3HEHHBIN LUK KNETKN 6 1
CTpoeHwue 1 hyHKLMM OpraH1M3MoB 17 1.5
10 Pa3mMHOXXeHWe 1 pa3BUTME OPraHM3MOB 8 1.5
1 "eHeTMKa — HayKa O Hac/neACTBEHHOCTM U 5 0.5
N3MEHYMBOCTM OPraHnN3MoB
12 3aKOHOMEPHOCTW HaCNeCTBEHHOCTH 10 1
13 3aKOHOMEpPHOCTY U3MEHUYMBOCTU 6
14 "eHeTuKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 ByoTexHOMorna N CMHTETUYECKas Gruonorus 4
17 Pe3epBHOe Bpems 1




OBLLEE KOJTMYECTBO HACOB IO MNPOIrPAMME

102

13




11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabnbie | IlpakTuueckue
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchbl
1 3apoXaeHue 1 pa3BuUTUE IBONHOLMNOHHbIX 4
npeLCcTaBIeHNA B 61ON0rnm
MuKpo3aBosoLma 1 eé pesynbTaThbl 14 2
Makpo3Bostouns 1 eé pesynbTarhbl 6
4 MpouncxoxaeHne N pa3BUTUE XKU3HWN Ha 15 15
3emne
5 MpouncxoxaeHne YenoBeka — aHTPOMOreHes 10 1
3KOM0rms — Hayka 0 B3aMOOTHOLLEHUAX
6 OpraHM3MoB 1 HalOPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY)KatoLLeli cpesov
OpraHu3mbl 1 cpega 0buTaHUA 1.5
3Konorus BUA0B 1 NONYyNALUNIA 0.5
JKOoNOrns coobLLECTB. IKONOrMYECKMe
9 H 12 05
CUCTEMBI
10 Buocdepa — rnobanbHas akocucTema
11 Uenosek 1 OKpy»xarowas cpeja
12 Pe3epBHOe Bpems
OBLULEE KOJTIMYECTBO YACOB MO NPOIrrPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
°
Jr:;-n Tema ypora Bceero Korrpoabusie | Ipaxrireckie il:;:eﬂnﬂ :)I;I[()l;l;zl:;l:enbﬂme
padoThI padoThI pecypesI
1 Bronorna Kak KOMnieKcHas Hayka u Kak 1
4acTb COBPEMEHHOr0 06LLecTBa
YKuBble cucTembl 1 NX CBOCTBA 1
YpoBHeBas OpraHmn3aLms XXnBbIX CUCTEM
4 cTopurs OTKPBITUS 1 M3YUYEHUS KNETKN. 1
KnetouHas Teopus
MeToabl MONEKYNAPHOM N KNETOUYHOM
6uonorun. MNpakTnyeckas pabota
5 «M3yyeHre MeTOA0B KNeTOYHOM 61Monormm 1 05
(xpomartorpadus, aneKkTpogopes,
AnddepeHLnansHOe LEHTPUGYrpoBaHme,
MLP)»
6 XMMMNYECKUNIA COCTaB KNETKM 1
5 MwuHepanbHble BELLECTBA KNETKK, UX 1
bronoruyeckas posnb
OpraHuyeckue BeLLLeCTBa K/IETKM — BesIKN.
3 JabopaTopHas paboTa «O6HapyXeHue 1 05
0ENKOB C MOMOLLbI Ka4eCTBEHHbIX
peakLnin»
9 CBolicTBa, Knaccumkaums n GyHKLum 1

6enkoB




OpraHunyeckue BeLLEeCTBa KNeTKN —

10
yrneBoApl
1 OpraHuyeckue BeLLeCTBa KNETKN —
Mnnapl
HyknenHosble Kncnotel. AHK 1 PHK.
12 NabopaTopHas paboTa «MccnefosaHue 05
HYK/NENHOBbIX KUCNOT, BbIAENEHHbIX U3
KNETOK pas/InyHbIX OpraHn3MoB»
CtpoeHue n hyHKumn ATD. pyrve
13
HyKneosnatpugochatsl (HT D)
14 CekBeHupoBaHue AHK. MeTtogbl
reHOMWKM, TPAHCKPUMTOMUKMN, MPOTEOMUKI
15 MeTo/bl CTPYKTYPHOI 61onorumn
16 Tunbl KNeTok. MNMpoKapruoTnyeckas KneTka
CTpOoeHMe 3yKapuoTUYECKOM KNETKMN.
17 MpakTnyeckas paboTa «l13yyeHne CBOCTB 0.5
KNIETOYHO MeMOpaHbI»
18 IMoBEPXHOCTHbIN annapaT KNeTKu
OfHOMeMbpaHHbIe OpraHonbl KIETKU.
19 MpakTnyeckas pabota «/13yyeHune 0.5
[BVKEHUS UMTOMN/a3Mbl B PaCTUTENbHbIX
KeTKax»
MonyaBTOHOMHbIE OpraHoubl KNeTKN:
20 MUTOXOHAPWK, NiactTuabl. JlabopatopHas 05
paboTa «/ccnefoBaHne nNiasMonmnsa un
[lensia3Mo/in3a B pacTUTE/bHbIX KEeTKaxX»
21 HemembpaHHble opraHounbl KNeTKu
22 CTpoeHwue n pyHKUUK fapa




23

CpaBHWTeNbHaA XapaKTePUCTMKA KNEeTOK
aykapuort. JlabopaTopHas paboTa
«M3yyeHne CTPOeHMUS KNETOK pas/InyHbIX
OpraH13moB»

0.5

24

AcCcUMUNALNA 1 GUCCUMUNALNSA — [Be
CTOPOHbI MeTabonmnama. Tunbl 06MeHa
BeLecTB. JlabopaTtopHas paboTa
«/3yyeHre KaTaIMTUYeCKOn akTUBHOCTY
(hepMeHTOB (Ha NprMepe amunnasbl Un
Kartasnasbl)»

25

depMeHTaTMBHbIN XapaKTep peaKLimnii
KNeTo4YHOro MeTabonmama. JlabopatopHas
paboTa «l/13yyeHne hepMeHTaTMBHOTO
pacLLenneHns nepokcmaa BOAOPOAA B
PaCcTUTENbHbIX 1 XUBOTHBIX KNETKaX»

0.5

26

Benkun-aktmsatopbl 1 6eNKN-UHTMOUTOPDI

27

ABTOTPOMHbIA TN 06MEHA BELLLECTB

28

doToCUHTES

29

XemocuHTes. JlabopaTopHas paboTa
«CpaBHeHMe npoLeccoB (hOTOCUHTE3A U
XEeMOCUHTEe3a»

0.5

30

AHaspo6Hble OpraHn3Mbl. Buabl 6poXKeHus.

JNabopaTopHas paboTta «CpaBHeHWe
MPOLLECCOB BPOXEHUS N AbIXaHNSA»

31

A3p06HbIe OpraHM3Mbl. JTansbl
3HepreTMYecKoro obmeHa

32

SHeprus membpaHHOro rpagmeHTa
NPOTOHOB. CuHTE3 AT®: paboTa




NPOTOHHON AT®d-CcrHTa3bI

33 Peakunn maTpuyHOro cuHTe3a
34 TpaHCKpUNLMAa — MaTpUYHbIi cnHTe3 PHK
35 TpaHcnAuuna n eé stansl
36 KogupoBaHue aMUHOKKUCNOT. Posib
pnbocoM B BMoCKHTe3e Beka
37 OpraHusaums reHoma y npokapmort u
ayKapuot
38 MoneKynapHble MexaHn3Mbl 3KCnpeccum
reHoB Yy 3yKapuoT
Bupycbl — BHEKNETOYHbIE (HOPMbI XKXMU3HU 1
39 obnmraTtHble napasuTbl. MpakTnyeckas 0.5
pabota «Co3faHune Mogenv Bupyca»
40 BupycHble 3a6oneBatwm YesioBeKa,
YXWMBOTHbIX, pPacTeHWI
41 HaHoTexHonornm B 6uonornumn n meauumHe
42 YKU3HEHHBIN LMK KNETKN
43 MatpunyHbiin cuHTe3 AHK
XpomocoMbl. JlTabopaTopHas paboTa
44 «13yyeHne XpomMoCOoM Ha roTOBbIX 0.5
MUKponpenaparax»
45 JeneHune KNeTkn — MUTO3
Tunbl KNETOK. KapMoKMHE3 1 LUTOKMNHES.
46 JNabopaTopHas paboTta «HabnoaeHne 05
MWTO3a B KNETKaX KOHYMKA KOpeLLKa flyKa
(Ha roToBbIX MUKpOMpenapaTax)»
47 Perynaumsa >Xm3HeHHOro LiMKa KneTok




48

OpraHu3M Kak efiuHoe Liefnoe

TKaHu pacTeHuiA. JlabopaTopHas paboTta

49 < o 0.5
«3yYyeHmne TKaHen pacTeHNn»
TKaHW XXMBOTHLIX M YeNOoBeKa.

50 NabopatopHast paboTa «/13yyeHune TKaHei 0.5
XXUBOTHbIX»
OpraHbl. CucTembl opraHos. JlabopaTopHast

ol paboTa «/13yyeHne opraHoB LIBETKOBOIO 0.5
pacTeHuns»

52 Onopa Tena opraH1M3MoB

53 [BV>KeHne opraHu3MoB

o4 MuTaHve opraHM3moB

55 MyTaHne NO3BOHOYHbIX XXUBOTHbIX.
MyweBapnTenbHaa cMCTEMa YesioBeka

56 [blXaHve opraH1M3mMoB

57 [JpbixaHre N03BOHOUHbIX XXMBOTHbIX U
yesioBeka

58 TpaHCNopT BELLECTB Y OPraHn3MoB

59 KpoBeHocHasa cuctema No3BOHOUHbIX
YXWMBOTHBbIX U YenoBeKa

60 BblaeneHve y opraHM3smMoB

61 3almTa y opraHm3mos

62 VIMMyHHas cuctema yenoBeka

63 Pa3gpaXkumocTb 1 perynaumsa y
OpraHn3mMoB

64 "yMopasibHas perynauus u aHL0KpUHHaA

CncTemMa XXMBOTHbIX 1 YenoBeKa




65

dOopMbl pasMHOXKEHUA OpPraHnN3MoB

66

MonoBoe pa3smMHOXeHMe

67

Meiio3

68

"ameToreHe3. Obpa3oBaHue 1 pa3BuTme
Mos0BbIX KETOK. JTabopaTopHas paboTta
«M3yyeHre CTPOeHMs MOJOBbIX KETOK Ha
rOTOBbIX MUKpOMpenaparax»

0.5

69

NHanBMaYyanbHOe pasBUTHE OPraHM3MoB —
OHTOreHe3

70

3aknagka opraHoB 1 TKaHeit 13
3apofbILLEBbIX IMCTKOB

71

POCT 1 pa3BUTHE XXMBOTHBIX.
NabopatopHas paboTa «BbisiBneHne
NPV3HaKOB CXOACTBA 3apO/blLLei
MO3BOHOYHbIX XXUBOTHbIX»

0.5

72

Pa3MHOXeHWE 1 pa3BUTME PacTEHUIA.
JNabopaTopHas pabota «CTpoeHme opraHoB
Pa3MHOXXEHUS BbICLLUNX PaCTEHWNIA»

0.5

73

VIcTopusa CTaHOBNEHUS U pa3BUTUA
F’eHETUKN KaK HayKu

74

OCHOBHbI€E NOHATUSA N CUMBO/IbI FTEHETUKMN.
JNabopaTopHas pa6oTa «[po3othmrna Kak
06BEKT FEHETUYECKNX UCCNEef0BaHNIA»

0.5

75

3aKOHOMEpPHOCTW HacnefoBaHUA
npu3Hakos. MoHornépuaHoe
cKpeLumBaHue. MpakTuyeckas paboTa
"3y4eHne pe3ynbTaToB MOHOrMO6PUAHOIO
CKpeLmBaHns y Apo3ousbl”

0.5




LiuTonornyeckmne 0CHoBbI MOHOTMOPUAHOTO

76 1
CKpeLynBaHus
77 AHanusupyloLee ckpeLiBaHme. HenonHoe 1
LLOMUHNPOBaHMe
AnrnbpraHoe cKpeLLmBaHue.
78 MpakTnyeckas pabota «M3yyeHue 1 05
pe3ynbTaToB AUTMOPULHOIO CKPeLLBaHUA
Y Ap030hnSibI»
79 LiuTonornyeckme 0CHOBbI AUrMO6PUAHOIO 1
CKpeLynBaHus
80 CuenneHHoe HacnefoBaHWe NPU3HaKoB 1
81 XpPOMOCOMHasA Teopua HacneACTBEHHOCTU 1
82 "eHeTunKa nona 1
83 ["feHOTUN KakK Lie/IoCTHas cuctema 1
84 reHeTMHfCKMVI KOHTPO/b pa3BuTuA 1
pacTeHUN, XXUBOTHbIX M YenoBeKa
85 VI3MeHUMBOCTb NMPU3HaKOB. Buapl 1
N3MEHYMBOCTU
86 MoanhmKaloHHas N3MEHUYMBOCTb 1
BapuaunoHHbIi psg v BapralmMoHHas
KpvBas. JlabopaTopHas paboTa
87 «lccnepoBaHne 3aKOHOMEPHOCTEN 1 05
MOAN(INKALMOHHOW N3MEHYNBOCTN.
lMocTpoeHue BapuaLMOHHOIO paaa u
BapuaLMOHHON KPUBO»
88 "eHOTMNMYecKass N3MEHUYNBOCTD. 1
KombuHaTnBHas N3MeHUMBOCTb
89 MyTaLMoHHaA N3MEHUNBOCTb. 1 0.5




MpakTnyeckas pabota «MyTauum y
Apo30nsibl (Ha roTOBbIX
MUKponpenaparax)»

90

3aKOHOMEPHOCTM MYTaLMOHHOTO NpoLecca.
SnUreHeTVKa 1 ANUreHOMIKa

91

l"eHeTuKa YenoBeka. MNpakTnyeckas pabota
«CocTaBneHune 1 aHanm3 POLOCI0BHOM»

0.5

92

MeToAbl MeAULIMHCKOIN reHeTUKM

93

3HaueHue MeaNLIMHCKON FreHeTUKN B
NpeaoTBPaLLEHNN U NEYEHUN TEHETUYECKUX
3a00/1€BaHMIN YenoBeKa

94

OCHOBHble NOHATUSA CeNeKLmun.
Nab6opatopHas paboTta «3yyeHne COpToB
Ky/NbTYPHbIX pacTeHWIA 1 NOPOJ AOMALLHNX
YXMBOTHBbIX»

0.5

95

MeToabl cenekUMoHHOM paboTbl.
JNabopaTopHas paboTa «/13yyeHre MeTo40B
CeNeKuUn pacTeHnin»

0.5

96

JocTKeHns cenekummn pacTeHnii n
XXMBOTHbIX. [pakTnyeckas paboTa
«[puUBMBKa pacTeHUIA»

97

CoxpaHeHue, U3yyeHune 1 Ucrnosb3oBaHme
reHeTMYECKNX PecypcoB

98

BroTexHonorunsa Kak Hayka u oTpac/b
npon3BoAcTBa. MNMpakTuyeckas paboTa
«3yyeHmne 06bEKTOB BUOTEXHOMIOTUN

0.5

99

OCHOBHble HanpaBNeHWst CUHTETUYECKON
6uonornu




100 XPOMOCOMHaA U reHHaa NHXXeHepusa

101 MeanumHCcKme 6UOTEXHOOMUN
Pe3epBHbIil ypoK. MoBTOpeHNeE,
102 o 1
0606LLeHVe, crcTemMaTn3aL s 3HaHWUIA
OBLULEE KOJTMYECTBO YHACOB IO 102 135

NMPOIrPAMME




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
(]
J:;H Tema ypoka Beero Konrtposasbnbie | IlpakTuyeckue flI:;:eHHSI :)I;l[()l:ll:())l:;feﬂbﬂble
padoTshI padoThI pecypenr
1 JBo/oUMOHHaA Teopus Y. JapsuHa 1
5 [BVKyLLmMe Cu/ibl 3BOMOLMMN BAAOB MO Y. 1
[apBuHy
3 Bopbba 3a cyLlecTBoBaHNE, eCTECTBEHHbIN 1
N VCKYCCTBEHHbI 0TOOP
4 dopMMpoBaHMEe CUHTETUYECKON TeopUi 1
3BOMOLMN
5 ATanbl 3BOMOLMOHHOr0 MnpoLecca: 1
MMUKPO3BOOLMS Y MaKPO3BOOLMS
5 Monynauns — aneMeHTapHas egvHuLA 1
3BOJOLMN
3aKOH reHeTM4ecKoro paBHoBecus .
7 Xapan, B. BaitHbepra. JTabopaTopHas 1 05
paboTa «BbIBNEHWE N3MEHUYMBOCTU Y '
0c06ei 0gHOro Buaa»
8 AnemMeHTapHble (PaKTOPbI 3BOJHOLMN 1
9 AhheKT ocHoBaTeNsA. IPDeKT 1
OYTbISIOYHOTO rop/ibILLKa
10 Murpauun. 3onauum nonynsuuii: 1
reorpacmyeckas, 6Monormyeckas
1 EcTecTBeHHbIN 0T60P — HanpasAoLL A 1

(haKTop 3BONOLMN




12

Monosoii 0T60p

13

Mpncrnoco61eHHOCTb OPraHN3MOoB Kak
pesy/bTaT MUKPO3BOOLN.
NaboparopHas paboTa «3yyeHmne
apoMop0308 1 nanoaganTauuin y
PacTeHWI N XXNBOTHbLIX»

0.5

14

MprMepbl NPUCNOCOGIEHWIA Y OpraHWU3MOB:

MOpgoNornyeckmne, PrU3nNonornyeckme,
OGMOXMMMYECKIME, NOBEAEHYECKME.
NabopatopHas paboTa «[MpucnocobneHns
OpraH1M3mOoB U X OTHOCUTE/NbHaS
LieNnecoobpasHoOCTb»

0.5

15

Bua, ero Kputepumn n CTpyKTypa.
NabopaTopHas paboTta «CpaBHEHWe BUAOB
Mo MOPONOrMYECKOMY KPUTEPUID»

0.5

16

CTpyKTypa BMja

17

BugoobpasoBaHue Kak pe3y/nbTar
MWUKPO3BONOLNN

18

CBs13b MMKPO3BOHOLMN U 3NUAEMUONOTNN

19

Makpoasontouusa. NaneoHTonornyeckme
METOAbI U3Yy4YeHNs 3BOOLUN

20

Buoreorpaduyeckme MeTo/bl U3yYeHNs
3BOMIHOLMM

21

AMOPUONIOrNYecKre 1 CpaBHUTESTbHO-
MOPOIornyeckme MeToabl N3yHeHuns
3BONOLN

22

MonekynsapHo-reHeTn4eckue,
OMOXMMUYECKIME N MaTeMATUYECKME




METOAbl N3yHEHNA 3BONOLINIA

23 O6Lme 3aKOHOMEPHOCTM 3BOJHOLMM
24 AjanTuBHas pagmauns. HepaBHOMepHOCTb
TEMMOB 3BONHOLNN
o5 HayuHble rmnoTesbl NPOUCXOXAEHUSA
XXW3HW Ha 3emne
26 [oHayuHble npefcTaBneHns 0 3apoXaeHUN
XU3HU
97 OCHOBHbIe 3Tarnbl HEOPraHN4YecKow
3BonUNn
28 "MnoTesbl 3apOXKAEHNA XXN3HU
VcTopusa 3emnn n MeTofpbl eé n3yyeHus.
29 NabopaTopHas paboTa «3yyeHne 1 0.5
OnucaHne NCKOMaembIX OCTATKOB APEBHMUX
opraH1M3MoB»
30 HauasibHble aTanbl opraHn4eckom
3BONOLUNN
31 3BO/IOLMA 3yKapuoT
OCHOBHbIe 3Tanbl 3B0NOLNN
39 pacTutensHoro mupa. Npaktuyeckas 05
paboTa «3y4yeHre 0CO6eHHOCTEN
CTPOEHWNSA PaCTEHUI Pa3HbIX OTAE/I0B»
33 OCHOBHbIe 3Tanbl 3BOMOLMN XUBOTHOIO
mupa
3BO/IOLMSA XKMBOTHbIX. [NpakTnyeckas
34 paboTta «M3yyeHre 0Co6eHHOCTEl 0.5
CTPOEHMSA NMO3BOHOUHbIX XXMBOTHbIX»
35 Pa3BuTKNE XXM3HW Ha 3eM/ie No 3pam n




neprogam

MaccoBble BbIMUPaHNA — 3KO/1OIr'MYECKNE

3 KpY3nCbl MPOLLIOro

37 CoBpeMeHHbI 3KONOrMYECKUNIA KPpU3KC, ero
0C06EHHOCTU

38 CoBpeMeHHas cucTema opraHMyeckoro
MpoLLIoro

39 OCHOBHbIe CMCTEMATUYECKME TPYyMMbI
OpraH13mMoB

40 AHTPONONOrNa — Hayka 0 Ye/loBeKe

a1 Pa3BuTWe NpeAcTaBeHnl 0
MPOUCXOXAEHNN YeNOBeKa
MecTo yenoseka B cucTeme
opraHuyeckoro mupa. JlabopartopHas

42 paboTta «M3y4yeHne 0CO6eHHOCTEN 0.5
CTPOEHUS CKe/fleTa YenoBeKa, CBA3AHHLIX C
NPAMOXOXAEHNEM

43 [BVXKyLLMe CUMbl aHTpOMoreHesa

44 CoO0THOLLEHME BUOMOTNYECKUX U
coumaibHbIX JakTOpPOB B aHTPOMoreHese

45 OCHOBHbIe CTaanKn aHTpororeHesa

46 [ManeoreHeTrKa 1 NaneoreHoOMMKa

47 JBOMOLUMSA COBPEMEHHOI 0 YeioBeka
Yenoseyeckue pachl. Mpaktuyeckas

48 paboTa «/13yyeHne IKOIOrMYECKMX 0.5
aflantaupii Yenoseka»

49 MexauncumnanHapHble MeToabl

aHTpOMonornn




50 3apoXKaeHune 1 pasBuUTUE 3KOOTUN 1
MeTogbl akonoruu. JlabopatopHas paboTa
ol «13yyeHne MeTo0B 3KO/IOrMYECKMX 1 0.5
nccnefoBaHNmn
59 3HaueHne 3KOMOrMYeCcKX 3HaHUA ans 1
yesioBeka
53 3Konornyeckue akTopsbl 1
AbnoTtnyeckme axktopbl. CBET Kak
54 3KONOrmnyeckmnin thaktop. SlabopatopHas 1 05
pabota «BblsiBNeH1e npucnocobneHni
OpraHM3MoB K B/IMSHUIO CBETa»
AbroTnyeckme akTopbl. TemnepaTypa
KaK 3KOM0rM4yeckmin haktop.
55 NabopatopHas paboTa «BbisBneHue 1 0.5
nprcnoco61eHNiA OPraHN3MOB K BIMSIHUIO
TemrnepaTypbI»
AbBV0TMYECKMEe (haKTOPbI. BNIaXXHOCTb Kak
56 9KONOrmnyeckmnin thaktop. JlabopatopHas 1 05
paboTta «AHaTOMUYeCKne 0CO6EHHOCTU
pacTeHWI U3 pasHbIX MECT 0OUTaHNSA»
57 Cpefibl 06UTaHMS OPraHNM3MoB 1
58 Buonorunyeckue putmbl 1
59 >Kn3HeHHble (hopMbl OpraHM3mMoB 1
60 BroTnyeckme aktopsl 1
3HaueHne 6UOTMYECKMX B3aMOAENCTBUIA
61 [Ns CyLEeCcTBOBaHNA OpraHnN3MoB B cpeje 1
obutaHus
62 JKONOrNYecKme XapakTepucTuku 1




nonynsLmm

OCHOBHbIe rnoKasaTtenun nonynaunn:

63 YMC/NEHHOCTb, MNNOTHOCTb, BO3pPacTHas 1
rnosioBas CTPyKTypa
OCHOBHbIE NoKasaTenv Nonynauun:

64 POXAaeMoCTb, MPUPOCT, TEMN POCTA,
CMEPTHOCTb, MUTpaLmm

65 3JKonormnyeckasa CTpykTypa nonynauum

66 JvHamyka nonynayum n eé perynaymsa

67 KpvBble pocTa YMCNEHHOCTU NONYNALUN.
KpuBble BbKMBaHNA
3JKonornyeckas H1LLIa B1Aa.

68 NabopatopHasa paboTta «[purcrnocobneHns 0.5
CeMSH pacTeHWI K paccesieHno»

69 Bupg kak cuctema nonynsumi

70 3aKOHOMEPHOCTM MOBEAEHMS Y MUTpaLLni
YXUBOTHbIX

71 Co06LecTBO OpraHM3MoB — G1OLIEHO3

72 JKoCcuCTemMa Kak OTKpbITad cuctema

73 KpyroBopoT BeLecTB 1 NOTOK 3HEpruu B
aKocucTeme

74 OCHOBHbIe MoKasaTen 3KOCUCTEMbI

75 3JKonorunyeckne nnpammnbl

76 13mMeHeHMs coobLLecTB — CyKueccuu

77 MpUpPOLHbIE 3KOCUCTEMBI. 3KOSMCTeMbI
03ep 1 peK. SKOCUCTEMbI MOPEN 1 OKeaHOB

78 MpupoAHbIe 3KOCUCTEMbI. DKOCUCTEMBI




TYHAP, NECos., cTenei, MYCTbIHb

79 AHTPOMNOreHHbIE 3KOCUCTEMbI

80 YpboskocucTembl. MpakTuyeckas pabota 05
«3yyeHvie 1 onucaHune ypbosKocUCTeMbI»
3aKoHOMepHOCTM (hopMMpPOBaHMS

81 OCHOBHbIX B3aMMOZENCTBUIA OpPraH1n3mMoB B
aKocucTemMax
MexaH13Mbl BO3LeCTBMSA 3arpsa3HEHNI

g2 pa3HbIX TUMOB Ha CybOPraHN3MeHHOM,
OpraHnu3MeHHOM, NonynALUOHHOM U
9KOCUCTEMHOM YPOBHAX

83 Buocgepa — obLyennaHeTapHas 060/104Ka
3emnu

84 YueHue B. V. BepHagckoro o buocgepe

85 3aKOHOMEPHOCTY CyLLeCTBOBaHMA
Brocgepb!

86 KpyroBopoTbl BELLLECTB U
BMOreoXMMNYeCKre LMKIbI

87 3oHanbHOCTL 6uocdepbl. OCHOBHbIE
OGVOMbI CYLLIN

88 YcToinumsocTb broctepbl

89 DKO0/I0rn4yecKmne Kpnsmcbl 1 Nx NpUYmHGI

90 Bo3aelicTBre YenoBeka Ha buoctepy

01 AHTpOﬂOFeHHPe BO3,EI,€I7ICTBUV|e Ha
PacTUTENbHBIN U XXMBOTHbIA MUP

92 OxpaHa npuposbl

93 OCHOBHble MPUHLMMbI YCTOWYMBOIO




pa3BnUTUA YenoBeyeCcTBa N NPUPoOabI

PaLoHaibHOe NPUPOA0N0/b30BaHNE U

94 COXpaHeHune 61onornyYecKoro 1
pa3Hoobpasus 3emiu

95 O606LLeHNe M0 TeMe «MUKPO3BO/HOLMS 1 1
eé pesynbTaTtbl»

96 O606LeHMe Mo Teme «MaKpo3BONOLMA U 1
eé pesynbTaTtbl»

97 O606LeHMe Mo Teme «1poOMCXOXAEHNE 1 1
pa3BUTME KN3HW Ha 3eMne»

08 O606LLeHMe Mo Teme «poncxoxaeHne 1
yesioBeKa — aHTPOMOreHe3»

99 O606LLeHME MO TeMe «DKOMOMMS — HayKa 0 1
B3aVIMOOTHOLLIEHWSAX OPraHn3mMoB»
O606LeHMe No Teme «OpraHM3Mbl 1 cpefa

100 1
obuTaHna»

101 O606LLeHME MO TemMe «DKONOrns BUAOB U 1
NonynALnin»

102 O606LeHre nNo Teme «brocdepa — 1
rnobasbHas aKocmcTeMa»

OBLLEE KOMMYECTBO YACOB MO 102 75

NMPOIrPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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