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MOSACHUTEJIBHASA 3AININCKA

[Iporpamma mo ydeOHOMYy mpeamety «buonorus» (mamnee - OWoOJOTHS) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacao monoxenussiMm ®I'OC COO mnpodunbHbe y4eOHBIE MPEIMETHI,
u3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBIAIOTCS crocoOoMm nuddepeHimaniu
OoOy4eHHsI Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYUTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEAHUM OOIIKUM, CpPEIHUM
po(eCCHOHANILHBIM M BBICIIUM 00pa3oBaHUEM. B TO k€ BpeMs KaXIblid U3 dTHUX
y4eOHBIX MPEAMETOB JOJKEH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHUE
o0pa30oBaTeNbHBIX, BOCHHUTATENBHBIX M PA3BUBAIOIIMX 3a/]a4, CBA3AHHBIX C
npodopueHTanueit o0yJamImmxcs U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOM
00JIacCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma 1o ydeOHOMY mnpenmetry «buosorus» ma€r mpeacraBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YpOBHE, onpeenseT 00s13aTebHoe (MHBAPUAHTHOE) IPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYPHUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHue MO0 KiaccaM,
PEKOMEHAYET TMOCJIEIOBATEIbHOCTh W3YYEHHs y4eOHOro Marepuaia ¢ Y4yEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3PACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme 10 Ouonoruu
peann30BaH TMPUHIUN MPEEMCTBEHHOCTH C HU3y4YeHHEM OWOJIOTHM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaMpaBJICHHOCTh ~HAa  TOCIEAYyIOlee pa3BUTHE  OUOJIOTHYECKUX  3HAHUU,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUI O 370pOBOM 00Opasze KU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nporpaMMme Mo OHMOJIOTHU TakkKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peamuzanmu  TpedboBanuii PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METAlpeJAMETHbIM M TPEIAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIILHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oOmero oopasoBaHUs
3aBepmiaeT OuoJIOTMUEeCKOEe O00pa3oBaHWE B IIKOJE U OPUCHTUPOBAH Ha
pacHvipeHue U yriyoJieHHe 3HaHUW 0O0ydJaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX



MOJICKYJISIPHOM M KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHH pPa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTOLUOHHOIO YUYEHUS U SKOJIOTUH.

Wzyuenne ydeOHOro mnpeamera «buomorus» Ha yriayOlIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYCHHBIX TMPU HU3YYCHHH  OOy4YaIOUUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O pAacTEHUsSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIAHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI U MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpanus OWOJIOIMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs OHMOJIOTMYECKOro pa3HooOpaszus 1uranetel. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOrMHM, SMOPHUOJOTHHM U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4€HUE, OCHOBBI KOJIOTUU U yYeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, M€, MPUHIUIIOB U MPaBUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOToo0pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOIYJISLuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBaHUSIX B OMOJIOTUH, IPUKIIAHBIX aCleKTax OMOJOrMYecKUX 3HaHUM. J{is
pa3BUTUS M TOJAEpXKaHUS HHTepeca oOydarommxcs K OHOJIOTUM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOr0 MaTepHalia B COJEPKAHUHU MPOrPAMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM uiau MHOW oOjacTH OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

[enb u3yuenus: yueOHoro npeamera «buonorus» Ha yriyOJ€HHOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3alMKi >KUBBIX CHCTEM pa3HOTO paHTa © MPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBHON AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOODPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MTOMYJISAINS, B, ONOTEOIIeH03, OMocdepa); O BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIICOBAHUSAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJOTHUA U OHWOJIOTMM pa3BUTHUS, TEHETHKUH U
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
uccleoBaHU B JjabopaTtopum W B mnpupoje (HaOmoJeHue, H3MEpeHue,
9KCICPUMEHT, MOJICITUPOBAHHE);

OBJIaJICHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbBHO  HaXOIWTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; IOJIb30BATHCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIIMAIBHO-DKOHOMHUYECKUMH U  IKOJOTUYECKUMHU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodriiakTUKY WHGEKITMOHHBIX 3a00JIeBaHUM, MpaBUiia OBEACHUS B MPUPOJAE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSl HMHTENIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TMpOIIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBHITUSAMH M COBPEMEHHBIMHU
UCCJICIOBAHUSIMU B OHMOJIOTHM, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHHUSI AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHUM, peleHrs] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKOW TPAMOTHOCTH, OOMmIEeH KyJbTypbl TIOBEICHUS B TPHUPOJE;
WHTETPAIMHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0OpazoBaTenbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
NOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBHUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeIHETo 001mIero oopasoanus, cocrarimsier 204 gaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJOJDKEHHE  OMOJIOTUYECKOro  00pa3oBaHMs B OpraHU3alUsX  CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4YaroIIMXCsS B BBIMOJIHEHUH MPOEKTHBIX M Y4EOHO-MCCIEI0BATENHLCKUX PabdoT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIAIHBIE W TOWCKOBBIE HAyYHbIE WCCIEIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMM C JIpYyruMU Haykammy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTeMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAaMOOpraHU3alus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHotuyeckuii), Ouochepusiii. Ilpoueccbl, NTpPOUCXOASIIHNE B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMsl, MeTaaHanu3. [londarue o 3aBucuMOu u
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUs PE3yIbTAaTOB »JKcnepumeHTa. I[loHsaTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxeMbl: «OCHOBHBIE TpPHU3HAKU KHU3HUY, «buonmornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE Pa3IMYHBIX METOJOB IIPU
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas reopust (T. [1IBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKUW. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bozma u e€ poib Kak pacTBOpPHUTENA, pEareHTra, y4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornyeckue mnoiauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 6enkoB. /Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, IMCaXapu/ibl, OJUTocaxapuibl U MOIUCAXaPUIbI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, Qocoiunuabl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IIpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkuun AT®. BoccTaHoBiIeHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMpPYKmMypsl U QYHKYULl OUOMONEKYN U UX Komniekcos. Komnvromephwiii ouzaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

[unarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYINb», «CTpoeHuEe MOJEKYII
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTtopuass  padora  «lccienoBaHue€ — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue mpokapuoTHIEeCKoi KiteTku. Kinetounas cteHka 6akTepuii u apxen.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOPT BELIECTB Yepe3 IIa3MaTHYECKYI0 MeMOpaHy: MacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (aroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{uro3ons. [utockener. JIBuxkenue nuromiazMbl. OpraHOUIbI
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE M (YHKIUH. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenue U (yHKIMHW MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposaunmvie ¢ MuKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuplt u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEPHAbHBIX KJIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KIETKaX).

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHbIi. YyacTue Kuciopoga B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tmpoueccax. DOEpMEHTATUBHBIM XapakTep peakUuid KIETOUHOTO
MeTtabonusma. DepMEHThl, UX CTPOCHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaau3atopoB. benku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
Anoxcueennviti U okcuceHHwll omocunmes y baxkmepuii. Ceemocobuparowjue
nUSMeHmuvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHHTE3. Pa3noob6pa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MHUKPOOPIaHU3MBbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
nporeccax ouosoruueckoro okucienus. Lluknmaeckue peakiuu. OKUCIUTENBHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYyAOBaHME IJII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pa6ora «U3ydeHue (¢GEepMEHTATUBHOTO paCIlEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMatpudHoro cunresa. [IpuHUINN KOMIUJIEMEHTAPHOCTU B PEAKIMUAX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss 0 cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKe. KileTouHbIi romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC MMapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHulX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6erkos. Cnocobvt 0ocmasku 1ekapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunre3 JHK — perumkanwmsa. [Ipunnuner perumkanuu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbll  HAOOpel  XpoMmocoM. ['oMonorumunsie xpomocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsiuuss MuTOTHYECKOrO LHMKJIA KIETKU. [Iporpammupyemas kinerodHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuupl u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Muto3y», «CTtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIILIKa JTyKay».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi padora «HabmroneHre MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKICTOYHBIE TPHUOBbI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIbl pAacTUTENBHBIX TKaHEW: oOpa3oBaTebHasl,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCUHUTENbHAs, MbIleyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKonUTaomuX. Perymsmus npixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHHs. IDBOJIOLUOHHBIE
YCIIO’)KHEHHUS CTPOEHUSI KPOBEHOCHOM CUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCcachbIBaHHE KaK MEXaHU3MbI pabOThl OPraHOB BbBIJCIICHUSI.
CBs13b MOJIOCTH TENA C KPOBEHOCHOM M BBIJIETUTENBHON cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKHBOTHBIX M 4enoBeka. [louku. CtpoeHue u (pyHKIIMOHHPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CrHopbl
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oone3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHblid u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KiIoHalIbHO-celekTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JICBaHHM.

Pazmpaxxumocte ©  perymsiudss |y  OpraHu3MoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOIMOHHOE YCIIOKHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JI€MCTBHE T'OPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrermme», «Opranbl LBETKOBBIX PpPaCTEHUN»,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynuter»,  «KuiieuHonosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHUE THUIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKpOIpenaparbl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YeJIOBEKa,
000pyTI0BaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocom B mero3e. Kpoccunrosep. buosmornueckuii cMbici
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOULL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIIEKOMHUTAIOIIUX. 3apOJIbIIIEBbIE JIMCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHUE 4YacTell pa3BUBAIOMICTOCSA 3apojbllia (SMOpPHUOHAIbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrusiHue Ha 5>MOpHOHAIBHOE PA3BUTHE PA3JIUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHUSA, UX PACIPOCTPAHECHUE B IMpUPOJE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHoxenne u paszputue pacteHui. ['amerodutr m crnopodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLUA OHTOI€HE3Aa Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocomely, «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJBHBIX U JBYIOJIBHBIX pAcTEeHUN», <« KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HACJIEJICTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (DEHOTHII.



OCHOBHBIE =~ METOABI  TCHETHKU: THOPUIOJIOTHYECKUN,  ITMUTOJOTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHo00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHHH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAy I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOIOTUUECKUX TIPOIIECCOB, TOBEACHUS M KOTHUTHUBHBIX (DYHKIIHM.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun gposzodpuns», «Kapuorum mOTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJICHHSI M PACIICIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACIIEIOBAHUS IPU3HAKOB, MOJENb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ysibTaToOB  JUTHOPUIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (HEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAITMOHHON
U3MEHUYUBOCTH.

['eHoTMIIMYUECKast N3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKOW N3MEHYUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETHYECKOT0 pa3HOOOpa3us B Ipeiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
nuToIa3MaTuyeckue mMyranuu. CoMaTUYecKUue U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TPOIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJICICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEMUYeCKUX Qakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2SAHUIMOS.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet u  cxeMbl: «Buael  um3MmMeHUMBOCTHY», «MoauduKalmoHHAs
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eneTnueckue 3a00aeBaHus YeIoBeKa», « Buapl MmyTaruiig.



ObopynoBaHue: *KUBble U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKUH, MOMYJISILIUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HH ¢ HAcleACTBEHHOM MpPeapacroioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HEeTHYEeCKOTO Irpy3a». ITUYECKUE ACHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxembl: «Kapuotun denoBeka», «MeTobl U3yUYeHUS] TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTukanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXAEHUS W MHOTrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM padOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranu3mMoB. lcmonp30BaHME TEHOMHOTO PEIAaKTUPOBAHUS W METOOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[lonyuenne IIOJINTUIONIOB. BnyrtpuBunosas rUOpUaN3aLIHsL.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJOBBIX TUOPUAOB. JIOCTHKEHUS CENEKIIMU PACTEHUIN U )KUBOTHBIX. «3eéHast
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTHYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHUYUBOCTH,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3yyeHue coOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKCcKypcusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHos0rust ¥ CHHTeTHYECKAs1 OMOJIOTUA

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [Ipou3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kinerounass unxkeHepus. MeToapl KylbTypbl KIETOK M TKaHEW PACTEHUU U
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudposas meauruHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaMEHTAIIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJNEKYJSAPHBIX MEXaHU3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHXKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIIHOHHBIX MPEACTABJICHUH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTHYecKOoW Teopuu sBomonuu (CT3). Heirpanshas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnenr, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosnbe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarmycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3J€eMEHTapHas €IUHHIA 3BOJOLMH. COBPEMEHHBIE METOMAbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHbie (aKTOphl (ABUKYIIME CHJIbI) HBOMIOLMH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddext
ocHOBaTend. JIDggexm oOymuinounozco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpazus: npudunsl u ciedcmeus. llposenenue s¢pgpexma Opeticha cenos 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). ITonoBoit 0TOOp. BO3HMKHOBEHME W HBONIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE ~ MpUCNOCOOJIEHUM y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumeps! npucnocoOieHuil y opraHu3MoB: MOP(OIOTHYECKHE,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBOIOIMHU. M3omsimus — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJUI0NaTPUUYECKOe (reorpaduueckoe),



CUMIIATPUYECKOE  (PKOJIOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomynsiuonHas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymine
CHJIBl HBOJIFOLUN», «IKOJIOIMYEcKass M30JsUUs MONYJSALHN CEeBaHCKOU (openmy,
«leorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «IlomynsiliMOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KePTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3m», «/KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny», «lIpucnocobieHHOCTh OpraHu3MOB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuI00Opa3zoBaHus», «l'eorpapuyeckoe BuA000pa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnouasl pacteHuit», «KamyctHo-peneunbiii ruOpu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHME BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Meronpl M3y4deHMs  MakpodBoOrOLMU. [lameoHTONOTrMYECKHE  METOMIBI
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMHUKHU U PEIIUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABI HU3yUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKME  METOJbl  WM3Yy4YeHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3BomonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJICHUS 3BOIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOIII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sxu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarmeppatnas rumotesa A. U.
Omnapuna, TMroTe3a nepBuyHoro oyiapona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropust 3emumm U MetoAsl €€ u3ydeHus. Vckomaemble OpraHU4EecKHe
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HadvanbHbie 3Tanbel opraHudeckoi HBoMoUuH. [losBiIeHHE W 3BONIOLMSA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHUKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIC ATallbl 3BOJIONHMHA >KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJornyeckux mnpoieccoB. [losiBieHHME M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaeun, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKON IBOIONUNY», «CxeMa 00pa3oBaHUsI DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Buthe Xu3HU B
apXeucKou spe», «Pa3BuTHE )XU3HU B MPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHno aGMOreHHOTO CUHTE3a OPraHMYeCKUX COCTMHEHUN B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS pPaCTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckass padora «3yueHre oCOOCHHOCTEM CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenmrunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoAcTBO yenoBeKka ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeaeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAMM aHTpoOIOreHe3a. PaHHHe 4YeoBEKOOOpa3Hble 00E3bSHbI
(IPOKOHCYJIBI) M PaHHUE MTOHTUBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJiei. ABCTPaTONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reigenbOeprckuii — 0oOmME  MpeNoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasneoreneTrka v rajieoOreHOMMKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJSALUAX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckue pacel. [londarue o pace. bousbiine pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K Pa3HbIM YCJIOBHUSIM OKpY)Karolleld Ccpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX MOIyssiuui. bruoconuanpHble HCCIENO0BaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBexkooOpa3Hble 00€3bsiHb, «CKeleT ueloBeKa M CKeJNeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITanbl SBOJIOLUHU YEIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICUCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK HCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPIMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauéna. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metoasl sxonoruu. IloneBbie HaOmoOnEHUSA. DKCHEPUMEHTHI B SKOJOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKPYXAaIOIIEH CPeIbl: JTOKAIbHBIN, PETUOHATBHBINA U TJIOOATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, D. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak odkojorumdeckuii (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
noJiiepKaHuio BoJgHOro OanaHca. Knaccudukanusi pacTeHMd MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOsieHuss OpraHM3MOB K
YKU3HU B Pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuzneHnnble pOpMBbI pacTeHUN: AepeBbs, KyCTAPHUKU, KYCTAPHUUKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHbIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero gopmel. [lapazutusm, koomepanus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buomornyeckue pUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapuu pacTeHUW U IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepel, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapul Y KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIA[AONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BbIBICHHE MNPUCTIOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH paCTECHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIIUU. [Monynsiuuss ~ kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6apbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeIM MOMYJAIUU: YUCIEHHOCTb, ILIOTHOCTD,



BO3pacTHasT M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, HIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopenupoBaHue TUHaAMUKU NOMyIsiuud. KpuBble pocTa YMCIEHHOCTH MOMYISLNAHN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarumHcoHa. Pa3mepbl 3KOI0rM4ecKou
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogaenb 3xkonorndeckort Humm /. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexnmy
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl 1 Wbl B 3k0ocucTeMax. KpyroBopoT BEIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHBIE IKOCUCTEMBI. DKOCUCmEMbl 03€p U peK. DKocucmemsvl MOpel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBanuu sKkocucmem. IIepeHOC PHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM VPOBHSX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OMOLEHO3a»,  «ODKOCHUCTEMA

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMUIA YUCEID,
«IKonoruyeckas mupamusia OMOMACChl», «IKOJIOTHUECKass MUpaMUa SHEPTUN,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydelia ITHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3ydenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHUX B PAa3HBIX SKOCUCTEMAX.

IKCKypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHas o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WIIH
CYILECTBOBAaJIA kKM3Hb. Pa3BuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uocdepe. Ob6mactu 6mochepst u e€ cocras. JKuBoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyiiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHOChEphl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3onanbHOCTh Ouochepnl. [lonstre o Ouome. OCHOBHBIE OHUOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIX QyHKINHA.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmny, «Kiaumatudyeckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
aecy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBL. Bo3geicTBue YeloBeka Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBbHBIA M KUBOTHBIA Mup. OxpaHa
pPacCTUTEIILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHbIE MOCIIEICTBHUS.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. (OCHOBbI



IKopeaburumayuu dKocucmem U cnocobos 0O0pvOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOHBIE TEPPUTOPUNY», «MOJEIN yIpaBIIEMOr0 MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHHME OOYJarONUMHUCS POCCUHUCKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U MPABOIOPSAIKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA JEATEIBHOCTA B MPOILIECCE peaU3allMd OCHOBHBIX HAIpPaBICHUIN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)XKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTU TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TMOHUMAHUS 3HAYEHHS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (OPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHHUE TOCJIEACTBUNA W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOPAa30BaHMIO HA
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsI MpU PELICHUU NpoOJeM, CBSA3aHHBIX C palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOIATONPHUSTHBIE SKOJIOTHUYECKHE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKOM KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHON U COLMAIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKW, OCHOBAHHOIO Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYMMOCTH OUOJOTUM JJIi COBPEMEHHOW IWBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM TPaMOTHOCTH OOydarommxcs, GopMHpPyeMOit
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXAIOIIET0 MUPa U MPOUCXOM[IINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JUIs
peteHus Ipo0JIeM B peajbHbIX JKU3HCHHBIX CUTYaIIUsIX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OWUOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHBIC MMOHSITHS, OTpakarollne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClieIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHHE, OKCIEePUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yYHHUBEpCaJbHbIEe yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMHA
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanm3a, cuHTE3a, CpPaBHEHMU S, KiIacCupUKaIu, 0000IICHUS), PACKPBIBATh CMBICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHalnW3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIbCKON U MPOCKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMsI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX U COIMATBHBIX MPOCKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJIU3UpOBaTh 3aj4auy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
NEeNCcTBUS B MPO(GECCUOHANBHYIO CPENY;

yYMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYI0 U MPAKTHUECKYIO OOJIacCTH
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUYEOHBIX NPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJI30BAHUS PA3TIMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIA fA3BIK B KadecTBe CpeAcTBa Mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAcTloO3HaBaHWA W 3alUThl  WHGOpPMAIIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyalluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBUU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NPOEKTHI, OLEHMBATh HIEU C TO3ULUUNA HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M IOCTYIIKax IO OTHOLIEHHIO K KMBOU MPHUPOE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pPEIICHHUs NOpo0JeMbl C  Yy4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO HX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpM aHaJIU3€ pe3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOnEHHOM ypOBHE OpPHUEHTHUPOBAaHBI Ha oOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHWW U UX MPUMEHEHUIO B PA3UYHBIX YUYEOHBIX, a TAKKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U PpOJM OWUOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OWOJOTMYECKUMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHast TeOpHs
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHHUS, PACIICIIJICHUSI, YUCTOThI TaMeET,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIAEJOBAHUSIX IKUBBIX OOBEKTOB (OMHUCaHUE, HU3MEpEHHUe,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUM, JKUBOTHBIX, YEJIOBEKA, IPOIECCOB KU3HEAEITEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXAYy OpraHOMJIAMHU KIETKH U HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBaHUS, AaHAIU3UPOBATH IOITYYCHHBIE
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOIMYHO  TPEACTAaBIATH  MOJYYEHHbIE  pe3yJbTaThl HAa  YYEHHMUECKHX

KOH(epeHusX;
YMEHUE OLICHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIA BHIOOp OyAyliell mpodeccruoHaabHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
POJOJDKEHHE OMOJOTHYecKoro 00pa3oBaHMs B OpraHU3alUsX  CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KApPTUHBI MHpa, B IIO3HAHUHM 3aKOHOB NPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOJIONIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX M 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMHHOB U MOHATUH (BHJI, 3KocucTeMma, Omocdepa), OMOJOTMUYECKUE TEOPHUH
(oBomronimoHHas Tteopust Y. JlapBuHa, CUHTETHUYECKAs] TEOPUS SBOJIIOLMN), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bapa), npasuna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, u3MepeHue, HaOJIOJIEHUE, SKCIIEPUMEHT), CIIOCO0aMU BBISABICHUS U
OLICHKM aHTPOITOT€HHBIX U3MEHEHUI B IPUPOLE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOTO U CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpefie OOMTaHUs, YepeIOBaHUsl HANPaBJICHUMN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBS3M MEXIY MPOLECCaMU 3BOJIOLHUU,
JBIKYIIMMH CUJIAMH aHTPONOTeHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEIYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMHU, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTaTh TUIIOTE3bl, MPOBEPSITh HX OKCHECPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aabHbIX K3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATEIbHBI WHTEpPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTIAHUPOBAHHUE 10 KJIACC

KoumnuectBo yacos JJIeKTPOHHbIE
Ne ni/m Hamvenonanue paszeon u Tev Kontposabubie Ilpaktnueckne  (umpponbie)
porpamMMaI Beero padoThI padoThI o0pasoBaTe/ibHbIe
pecypchl
1 buonorus xak Hayka
2 JKuBble crucTeMbl M HX HU3y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KISTKH 10
5 Ctpoenue u GyHKINH KICTKH 8
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
; HacneHCTBeH}fas{ uHpopMaus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kontposbubie IIpakTuueckue p
n/n Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl

buonorus kak KoMIieKCHast HayKa U Kak

1 1 3.09.2026
9acTh COBPEMEHHOTO 00IIeCTBa

2 JKuBble cucTeMbl U UX CBOMCTBA 1 4.09.2026

3 YpoBHEBas OpraHn3anus KUBbIX CHCTEM 1 7.09.2026

4 Hcropust OTKpBITUS U U3YyUYEHHS KIIETKU. 1 10.09.2026
Knerounas Teopus
MeTo/1bl MONEKYISIPHON U KIIETOYHOH 11.09.2026
o6uonorun. [Ipaktuyeckas padora

5 «M3ydeHne MeToI0B KJIETOUHON OMOJIOTUH 1 0.5
(xpomarorpadusi, sanexrpodopes, '
middepeHranbHOe HEHTPUPYTrHpOBaHHUE,
IT1IP)»

6 XUMUYECKUH COCTaB KIETKH 1 14.09.2026

7 MuHepaibHbIE BELIECTBA KIIETKH, UX 1 17.09.2026
Ouosorudeckas poib
Oprannueckue BEIeCTBa KIETKH — OCJIKH. 18.09.2026

8 Jlaboparopnas pabota «O0HapykeHue 1 0.5

OEJIKOB C MOMOIIBI0 KAYECTBEHHBIX




peaKkuuii»

9 CoiicTBa, Knaccupukanys u GyHKIUN 21.09.2026
0enkoB

10 Opranuyeckue BelecTBa KIEeTKH — 24.09.2026
YTJIEBO/BI

11 Oprannueckue BEIeCTBa KJIETKH — JIMITHIbI 25.09.2026
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaGopatopHnas pabora «/ccnenoBanue 05 28.09.2026
HYKJIEMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crpoenue u pynkuun ATD. Ipyrue 110.2026
Hykneosuarpudocdars (HTD)

14 CexBenupoBanue JIHK. Metoasl reHOMHKH, 5 102026
TPAHCKPUNTOMUKHU, IPOTEOMUKH

15 MeTob1 CTPYKTYpHOH OHONIOTHH 5.10.2026

16 Tunel knerok. [Ipokapuorndeckas KieTka 8.10.2026
CrpoeHue 3yKapruOTHYECKON KIIETKH.

17 [TpakTrueckas padota «/3ydeHne cBOWCTB 0.5 9.10.2026
KJIETOYHOW MEMOpPaHbI»

18 [ToBEepXHOCTHBIN annapar KJIETKH 12.10.2026
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 IIpakTrueckas padora «M3ydyeHue 1BUKEHUSA 0.5 15.10.2026
LUTOIJIA3MbI B PACTUTENIBHBIX KIIETKAX»
ITosmyaBTOHOMHBIE OpraHOM/IbI KJIETKH:

20 MUTOXOHJIpUH, TUIacTU b, JJabopaTopHast 0.5 16.10.2026

pabota «/ccnenoBaHue mia3Moiu3a |




ACIIIIa3MOJIn3a B paCTUTCIIBHBIX KICTKax>»

21
22

HememOpaHHble opraHon/Ibl KJIETKU

Crtpoenue u QyHKIMHU Aapa

19.10.2026
22.10.2026

23

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas padora «3yuenue
CTPOCHUS KIJICTOK pa3JIMYHbIX OPraHU3MOB»

0.5

23.10.2026

24

AcCUMWISIIIAS U TUCCUMMIISALIUS — JBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. Jlaboparopuas pabora «3yducHue
KaTAIUTUYECKOU aKTUBHOCTH ()epMEHTOB (HA
IpUMEpEe aMIJIa3bl WIIH KaTaJlasbl)»

5.11.2026

25

DepMEHTAaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «13yueHue hpepMEeHTaTUBHOIO
pacllerieHust epoKcuia BoI0poa B
PaCTUTEIBHBIX U )KUBOTHBIX KJIETKAX)»

0.5

6.11.2026

26
27

benku-akTuBaTOpH! M OEIKU-UHTHOUTOPHI

ABTOTpOGHBINH TUII OOMEHA BELECTB

9.11.2026
12.11.2026

28

29

dortocuHTE3
XemocunTes. JlabopaTopHas pabora

«CpaBHeHuUe TpoleccoB poTocuHTE3a U
XEMOCHHTE32»

0.5

13.11.2026

16.11.2026

30

AHa’poOHbIe opraHu3Mbl. Buibl OposkeHus.
JlabopaTtopHas pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U IBIXaHUSD»

19.11.2026

31

AspoOHBIE OpraHU3MbI. DTaIlbl
SHEPTEeTUYECKOr0 OOMEeHa

20.11.2026




DHeprus MeMOpPaHHOTO IpaiueHTa

32 npotoHoB. CuHTe3 AT®: paboTa MpOTOHHOM 1 23.11.2026
AT®-cunTazsl

33 Peakiuu MaTpu4HOro cUHTE3a 26.11.2026

34 Tpanckpunius — MatpudHblidi cuaTe3 PHK 1 27.11.2026

35 Tpaucsiiust u e€ 3Tarbl 1 30.11.2026

36 KoaupoBanue amunokucior. Pons pubocom 1 3.12.2006
B OMocuHTE3e OemnKa

37 Opranu3zaiys reHoMa y IpokapuoT u 1 4.12.2096
3yKapuoT

38 MounekysipHbIe MEXaHU3MBbI SKCIIPECCHH 1 7 12,2026
TCHOB Y DYKapHOT
Bupycbl — HekseTouHbIe POPMBI KUZHU U

39 oOnuratHbIe apa3uTel. [IpakTudeckas 1 0.5 10.12.2026
paborta «Co3ianue MOJIEIH BUPYCa»

40 Bupycurie 3a6one13aim;1 YeloBeKa, 1 11.12.2026
KUBOTHBIX, PACTEHUN

41 HanoTtexHonoruu B OMOJIOTUH U MEIUIIMHE 1 14.12.2026

42 JKU3HEHHBIN LUK KIETKU 17.12.2026

43 Martpuunsriii cuates JJHK 18.12.2026
Xpomocomsl. JlabopaTopHas padora

44 «3yueHmne XxpoMOCOM Ha rOTOBBIX 1 0.5 21.12.2026
MHUKpOTIpeIiapaTax

45 Jlenenue KI€TKHM — MHTO3 1 24.12.2026
Tunel knetok. KapruokuHes U IUTOKUHES.

46 JlabopaTopHas pabota «Habmronenue 1 0.5 25.12.2026

MHTO3a B KJICTKaX KOHYMKa KOPCIIKa JTyKa




(Ha rOTOBBIX MUKpOIIpEnapaTax)»

47 Peryisanus :KM3HEHHOT O IUKJIA KJIETOK 28.12.2026
48 Opranus3M Kak eIMHOE 11e10€ 11.01.2027
49 Tkanu pacTeHui. JvIa60paTo;u)Ha51 pabota 05 14.01.2027
«M3ydenue TKaHel pacTeHUI
TkaHu KUBOTHBIX U YEIOBEKA.
50 Jlaboparopnas pabota «/3yueHue Tkanen 0.5 15.01.2027
KUBOTHBIX)
Opransl. Cucremsl opranos. JlaboparopHas
51 pabota «3ydyeHne opraHoB IBETKOBOTO 0.5 18.01.2027
pacTeHus»
52 Omnopa Tena opraHu3MoB 21.01.2027
53 JIBr>KeHHE OpraHu3MOB 22.01.2027
54 [Iutanue oprann3mMoB 25.01.2027
55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX. 58.01.2027
[TumeBapuTenbHas cucTeMa 4eoBeKa
56 JlpIxaHue OpraHu3MoB 29.01.2027
57 JIpIxaH¥e MO3BOHOYHBIX )KHBOTHBIX U 1.02.2027
9eIoBeKa
58 TpaHcnopT BemecTB y OpraHu3MoB 4.02.2027
59 KpoBeHocHas cucteMa mo3BOHOYHBIX 5.02.2027
KUBOTHBIX U YEIOBEKa
60 Brinenenue y opranuzmMoB 8.02.2027
61 3ammrTa y opraHu3MOB 11.02.2027




12.02.2027

62 NMMmyHHast cucTeMa 4enoBeKa

63 PaznpaxuMocTb 1 peryssuus y OpraHu3MoB 15.02.2027

64 I'ymopasibHast peryisauus 1 3HI0KpUHHAs 18.02.2027
crcTeMa KUBOTHBIX U YeJloBeKa

65 DopMBbI Pa3MHOKEHUST OPTAHU3MOB 19.02.2027

66 [TonoBoe pa3MHOXeHHE 22.02.2027

67 Meiio3 25.02.2027
I'ameTorenes. O6pa3oBaHue U pa3BUTHE

68 IIOJIOBBIX KJIETOK. JIabopaTopHas pabora 05 26.02.2027
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpErapaTax»»

69 WuauBuayanbHOE pa3BUTHE OPraHU3MOB — 1.03.2027
OHTOTEHE3

70 3akJajKa OpraHoB U TKaHEH u3 4.03.2027
3apOIBIIEBHIX JIMCTKOB
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas

71 pabota «BpIsBIEHNE TPU3HAKOB CXOJICTBA 0.5 5.03.2027
3apOIbITIIeH TTIO3BOHOYHBIX KUBOTHBIX)
PazMHOXeHHe 1 pa3BUTHE pACTEHUH.

72 JlaGopatopHnas pabota «CTpoeHHe OpraHoB 0.5 11.03.2027
Pa3sMHOXEHHUS BBICUINX PACTCHUI»

73 HcTopus cTaHOBIICHUS M Pa3BUTHS TCHETHKU 12.03.2027
KaK HayKH
OCHOBHBIE TIOHATHS U CUMBOJIBI T€HETUKH.

74 JlabGopaTtopHas pabota «JIpo3zodua kax 0.5 15.03.2027

00BEKT F€HETHYSCKUX HCCHCHOB&HHﬁ))




3aKOHOMEPHOCTH HACJIEA0BaHUS TTPU3HAKOB.
MoHoruOpuaHOE CKpELTUBaHHE.

75 [IpakTrueckas padota "N3yuenue 1 0.5 18.03.2027
Pe3yJIbTaTOB MOHOTUOPUTHOTO
CKpeuInBaHus y Apo30duibr"
HTOJIOTUYECKUE OCHOBBI MOHOTHOPHUIHOTO
76 1 P 1 19.03.2027
CKpEIIUBaHUS
Ananmuzn ee ckpemuBanue. Hermonnoe
77 PYIOTHEE CKPEIL 1 22.03.2027
JOMUHHUPOBaHHE
Jurubpunnoe ckpermubanue. [IpakTudeckast
78 pabota «3yueHue pe3ynbTaToB 1 0.5 25.03.2027
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(PHIIBI
UTOJIOTMYECKUE OCHOBBI JUTHOPUIHOTO
79 1 ARTHRPIA 1 26.03.2027
CKpeLIUBaHUs
80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 1 5.04.2027
81 XPpOMOCOMHas TEOPHUS HACIEACTBEHHOCTH 1 8.04.2027
82 I'eneruka nona 1 9.04.2027
83 I'eHoTHMN Kak LIETOCTHAs cUCTEMa 1 12.04.2027
I'eneTnyeckunii KOHTPOJIb PA3BUTHS
84 . poih b 1 15.04.2027
pacTeHuil, KUBOTHBIX U YEIOBEKa
MN3MeHUYnBOCTH NpU3HAKOB. BHibl
85 P A 1 16.04.2027
W3MEHYHUBOCTH
86 MoudukaoHHas U3MEHYUBOCTb 1 19.04.2027
BapuanuoHHblii psa v BapualioOHHAs 22.04.2027
87 kpuBas. JlaboparopHas padota 1 0.5

«MccnenoBanne 3aKOHOMEPHOCTEN




MOAU(PUKATUOHHON N3MEHYHBOCTH.
[TocTpoenne BapHaliiOHHOTO psija U
BapHallMOHHOW KPUBON»

88

I'enoTunuyeckas N3MEHYNBOCTb.
KoMOunnatuBHast N3MEHYHUBOCTE

23.04.2027

89

90

91

MyTanuoHHast U3MEHYUBOCTbD.
[IpakTnueckas padora «Myrtauuu y
po30¢ bl (Ha TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMepHOCTI/I MYTAalMOHHOI'O ITpoLecca.
OIHUIeHEeTHKA U SIIMIeHOMHUKA

I'enetnka yenoseka. [IpakTuueckas padora
«CocTaBieHUE U aHAIU3 POJLOCIOBHOIN

0.5

0.5

26.04.2027

29.04.2027

30.04.2027

92

93

94

MeToabl METUIIUHCKON TEHETUKU

3HadeHue MEIUITMHCKON T'€HETUKHU B
nNpeaAOTBPAIICHNUU U JICHCHUHU I'CHECTHYCCKUX
3a00JIeBaHUN YeI0BeKa

OCHOBHBIE MOHATHUS CEJIEKIIUH.
JlaGopatopHnas pabora «3yueHue copToB
KYJIBTYpPHBIX PACTEHHUH U MOPOJ JOMAIIHUX
KHUBOTHBIX)»

0.5

6.05.2027
7.05.2027

13.05.2027

95

MeToapl CENeKIMOHHON paboTHI.
Jlaboparopnas padota «/3ydeHne MeTo10B
CEJIEKIINH PACTCHHID)

0.5

14.05.2027

96

JloCTHXKEHHS CENEKIIUU PAaCTEHU 1
KUBOTHBIX. [IpakTrueckas pabora
«ITpuBHBKa pacTeHU»

17.05.2027




97 CoxpaHeHnue, U3y4eHHUEe U UCTIOJIb30BaHUE
TeHETUYECKUX PECYpPCOB

20.05.2027

buoTexHoorus kak Hayka u 0Tpacib
npousBojacTBa. [IpakTuueckas pabora
«M3yduenne 0ObeKTOB OMOTEXHOIOTUIY

98

MeauinacKkre OUOTEXHOIOT I

21.05.2027

0.5

OCHOBHBIC HAIIPABJICHUS] CHHTETUYCCKON
99 ouosiornu XpoMOCOMHAs U TeHHAsI

VMH)KEHEepUs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

99

24.05.2027

13.5




MPOBEPSIEMBIE HA EI'D 11O BUOJIOT MU TPEGOBAHMUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHON MTPOI'PAMMbBI CPEJJHEI'O OBIIIET'O OGPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM pPe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM IPOrpaMMBbI
cpeaHero o01ero oo0pa3zoBaHus

ChopMupoBaHHOCTh 3HAaHMKA O MECTE€ M POJIM OHOJOTMM B CHUCTEME ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHUU
COBPEMEHHOM €CTECTBEHHOHAaY4YHOI KapTHUHBI MHUpa, B NO3HAHUHU 3aKOHOB IIPUPO/BI U PEIIEHUH >KU3HEHHO Ba)KHBIX
COLMAJIBHO-3THYECKUX, IKOHOMHUYECKUX, SKOJIOTMYECKUX MPOOJIEeM UelOBEYeCTBa, a TAKXKE B PEIIEHHHM BOIPOCOB
PaLMOHATIBHOTO IPUPOJIONONIB30BaHMs, B (OPMUPOBAHMM IIEHHOCTHOIO OTHOILIEHMS K MpHpojJe, OOIIECTBY,

YEJIOBEKY; O BKJIa/I€ POCCUHUCKHX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOIOTUHU

Bnanenue cucremoil 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO IIO3HAHUS, HCIOIB3YEMBIX B OHOJIIOTMYECKUX
WCCJIC/IOBAHMSX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHWE, M3MEpEHHe, MPOBEICHHE HAOI0JIEHUI); croco0aMu
BBIABJIICHUA 1 OLICHKHU aHTpOHOFeHHI)IX I/ISMeHeHI/Iﬁ B HpI/IpO}Ie.

YMeHue BbIIBUTaTh TUIIOTE3bI, TPOBEPSATH UX IKCIIEPUMEHTAIBHBIMHU CPEACTBAMH, (POPMYITHPYS IIeNIb UCCIIeI0BaHUS,
AHAIM3UPOBATH MOJYYCHHBIE PE3YIbTATHI U JIETaTh BHIBOJIBI.

BI)ISIBJ'IeHI/Ie 3aBUCUMOCTHU Me>1<}1y I/ICCJ'Ie)IyeMI)IMI/I BCIIMYNHAMU, O6L$[CH€HI/IG HOJ'Iy‘-ICHHI)IX pe?,y.HBTaTOB 158

(I)OpMYJ'II/IpOBaHI/Ie BBIBOZOB C UCITOJIb30BAHHUEM HAYUYHBIX HOHHTHI>'I, TCOpI/Iﬁ 1 3aKOHOB

YMeHue BiageTh CHCTEMOM OMOJIOTMYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolive OHWOJOruvecKue
TEPMUHBI M TIOHATUS (KM3Hb, KJIETKA, TKaHb, OpraH, OpPraHU3M, BHJ, IMOMYJISALMS, SKOCHCTeMa, OMOIeH03, Ouocdepa;
MeTaboJIM3M, TOMEOCTa3, KIETOYHbI MMMYHHUTET, OMOCHHTE3 Oenka, OHOIONMMEpHI, JUCKPETHOCTb, CaMOPETYIISIHS,
CaMOBOCITPOU3BE/IEHHE, HACIIEICTBEHHOCTh, H3MEHUMBOCTh, 3HEPrO3aBUCHMOCTb, POCT U Pa3BUTHUE);

ouosornueckue Tteopuu: kierouHas Teopus T. llIBamna, M. Ilnefinena, P. BupxoBa; KI0HAJIBHO-CETEKTUBHOTO
ummyHurera II. Opmux, W.M. MeuHukoBa, XpOMOCOMHas TEOpHUsl HAclIeACTBEHHOCTHM T. Moprana, 3akoH

3apoapieBoro cxoacrtsa K. bapa, aBomtonmonnas teopus Y. JlapBuHa, cUHTeTHYECKasl TEOPHS IBOJIOLUHU, TEOPHS




antporioreHeza Y. JlapBuna, Teopus Ouoreonenoza B.H. CykauéBa; yuenme H.M. BaBumoBa o meHTpax
MHOro00Opa3usi U IPOUCXOXKACHUS KyJIbTypHBIX pacTteHuid, yueHue A.H. CeBeproBa 0 myTsX M HalpaBICHUSIX
sBosonnu, yueHue B.W. Bepuaackoro — o 6uocdepe);

3aKOHBI (€AMHOO00pa3usl MOTOMKOB IIEPBOrO IOKOJIEHUS, PACIICIUICHUs MPU3HAKOB, HE3aBUCUMOI'O HAacieIO0BaHUs
npu3HakoB ['. MeHzens; CLEeIUIEHHOr0 HacileJOBaHUs IMPHU3HAKOB M HapylleHus cueruieHus reHoB T. Moprana;
TFOMOJIOTHYECKUX PSAAO0B B HaciaeACTBEHHOM nu3MeHunBocTH H.M. BaBunosa; renernueckoro pasHosecus Jlx. Xapau
u B. Baiin6epra; 3apoasimeBoro cxozactsa K. bapa; 6uorenernyeckuii 3akoH J. ['ekkernst, @. Mromiepa);

HOPUHIUIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuanMyMma FO. JInbuxa, s5K0I0THUeCcKoi MUpaMUIbl Yicesl, OMOMacChl U YHEPTHUN);

runoTe3bl (koarnepBatHoii A.M. Onapuna, nepuunoro Oynsona JIk. Xomnneitna, mukpocdep C. ®Dokca, pudozuma T.
Yek)

YMmenune pfuiaTb IOHUCKOBBIC OHOJIOrTYECKHE 3ala4i; BbBIABJIATH MNPHUYMHHO-CICACTBCHHBIC CBA3U MCKIY
HCCIICAYCMbIMU OMOJOTHYECKUMHU 06’LGKTaMI/I, nponeccaMu U SABJICHUAMH, OCJIATh BBIBOABI U IIPOTHO3bBI HA OCHOBAHWUN
IMOJIYYCHHBIX PE3YIIbTATOB,

COCTAaBJIATh TI'CHOTUIIMYCCKHUE CXCEMBI CKPCHIUMBAHWA [JId pPa3HbIX THUIIOB HACJICAOBAHUA ITPU3HAKOB Yy OPraHW3MOB,

COCTaBJIATH CXEMbI IIEPEHOCA BCIICCTB U SHCPIUH B OKOCUCTEMAX (HGHI/I IINTaHWA, ITUIICBBIC CeTI/I)

YMeHue ycraHaBiIMBaTh B3aUMOCBSI3M MEXIY CTPOE€HHEM U (YHKIUSMHU: OPraHOWJOB, KJIETOK pa3HbIX TKaHEW,
OpraHaMH U CHCTEMaMH OpPraHOB y pacTEHUH, )KMBOTHBIX U YEJIOBEKa; MEXJy 3TarlaMu OOMEHa BEILIECTB; ATallaMu
KJIETOYHOTO IMKJIA M JKU3HEHHBIX IIMKJIOB OpPraHM3MOB; JSTalaMd SMOPHOHANBHOTO pPAa3BUTHUS; TE€HOTHIIOM U
¢denotunom, ¢eHoTunoM u (akropamMu CcpeAbl OOWUTaHMS;, NPOLECCAaMHM D3BONIONMH; JBHXKYIIUMH CHIaMHU

AHTPOIIOTCHE3a; KOMIIOHCHTAMU Pa3JIMYHBIX 9KOCUCTEM U HpI/ICHOCO6J'IeHI/I${MI/I K HUM OpPraHu3mMoB

YMeHue BhIIENITh CYIIeCTBEHHBIE TPU3HAKHU:
CTPOEHHUSI BHUPYCOB, KIETOK INPOKAPHOT U JYKApHUOT; OAHOKJIETOUHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOTeo1eH030B, 3KOCUCTEM U Omocdepsl; CTPOSHHsI OPraHOB U CHUCTEM OPraHOB PACTCHUM, KUBOTHBIX, YEIOBEKA;

MponecCcoB KU3HCACATCILHOCTH, IMPOTCKAOIINX B OpraHU3Max paCTeHHﬁ, KHUBOTHBIX W 4YCJIOBCKA, OMOJIOTHYECKUX




MpoIIecCCOB: 0OMEHa BeliecTB (MeTaboau3M), HHOOPMAIIMK U MPEBpalIeHUsT YHEPTUH, OPOKEHHS, aBTOTPOPHOTO H
reTepoTpoGHOro TUIIOB MUTAHUA, (POTOCHHTE3a M XEMOCHMHTE3a, MHTO3a, Meii03a, rameTroreHesa, SMOpHOreHesa,
MOCTAMOPUOHAIBHOTO ~ Pa3BUTHS, Pa3MHOXKCHHUS, WHIUBUAYATbHOTO pa3BUTHS oOpraHu3mMa (OHTOreHe3a),
B3aUMOJICHCTBHS TEHOB, T'ETEPO3MCA; JCHCTBHH HCKYCCTBEHHOTO OTOOpa, CTAaOMIU3UPYIOIIETO, IBMKYILErO W
Pa3phIBAIOILIETO E€CTECTBEHHOTO OTOOpa; aJIONATPUYECKOTO M CHUMIIATPHUYECKOTO BHI000pA30BaHUs; BIMSHHUS
JMBUXKYIIUX CHJI SBOJIONUM Ha TeHOMOHJ MOIMYJISIHHA, TPHUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWS,

qcpeaoBaHuA HaHpaBJIeHI/If/'I 9BOJIIOLIUH,; KPYTOBOpPOTa BCUICCTB U IIOTOKA SHECPTHUH B SKOCUCTCMAX

ChopMupoBaHHOCTH yYMEHHUS BBIICIATH CYIIECTBEHHBIE IPHU3HAKH BUPYCOB, KIETOK NPOKAPUOT M DYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPIaHU3MOB, BHJIOB, OMOTEOIIEHO30B M IKOCHCTEM; OCOOCHHOCTH IPOIIECCOB
oOMEHa BEIIECTB W TPEBPAICHHUS SHEPTHH B KIETKE, (POTOCHHTE3a, IIACTHYECKOTO U IHEPreTHYeCKOro OOMEHa,
XEMOCHHTE3d, MHUTO03a, MEHO03a, OIUIOJAOTBOPEHUS, pPa3BUTHUS M PA3MHOXKEHHUS, WHIWBHIYAIBHOTO pPa3BUTH
opranu3ma  (OHTOTeHe3a), OOprOBI 3a  CYIIECTBOBAHHWE, €CTECTBEHHOrO0  OTOOpa,  BHUI000pa30BaHMUI,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHWs, BIUSHHS KOMIIOHEHTOB 3KOCHUCTEM, AaHTPOMOTCHHBIX

W3MEHEHHMI B SKOCHCTEMaX CBOEH MCCTHOCTH, KPYTOBOPOTa BCHICCTB U MPCBPALICHUA DHCPIUU B 6H00(bepe

YMeHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyYMEHTBI, OHOJIOTMYECKYI0 TEPMHHOJIOTUIO W CHUMBOJUKY IS
JI0Ka3aTebCTBa POJICTBA OPraHM3MOB pa3HBIX CUCTEMATHUECKUX TPYII; B3aMMOCBSI3M OPraHU3MOB U CPEIbI
OOHMTaHMsI, STUHCTBA YEJIOBEUECKHX pac; HEOOXOIUMOCTH 3I0pPOBOTO 00pa3a KHM3HH, COXPAHEHUsS pa3HOOOpa3us

BHUJ0OB U DKOCHUCTEM KaK YCJIIOBHA COCYHICCTBOBAHUA MTPHUPOABLI U YEJIOBCUCCTBA

YMmenune KPUTHYECKU OLCHHUBATH I/IH(l)OpMaIII/IIO OMOJIOrHYECKOTO COACPIKAHUA, HHTCPHIPECTUPOBATL IJTHYCCKUC
ACIICKTbI COBPEMCHHBLIX I/ICCJ'ICI[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCIUIMHC, 6I/IOTCXHOJ'IOFI/II/I; paccMaTpruBaThb ri00abHbIE

OKOJOTHUYCCKUEC HpOGJ’ICMBI COBPCMCHHOCTH, (pOpMI/IpOBaTB 110 OTHOIICHUIO K HUM CO6CTBCHHy10 ITO3HUIHIO




HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA
EI'S 1O BUOJOI'A

Kon
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

buosnorns xak HayKa. JKuBble cUCTEMBI U UX HU3YUCHUC

CoBpemeHHast OuoNOrHsl — KOMIUIEKCHasi Hayka. buoiornyeckue Hayku u
u3y4yaemble UMU TpoOsembl. DyHIaMEHTaNbHbBIE, PUKIIAHbIE U TTOMCKOBBIC
HAyYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3naueHue Ouonoruv B (GOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBa3annbie ¢ Ouogorueil. 3HaueHue OUOIOTUU B
MPaKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO3SUCTBE,

IIPOMBILIUIEHHOCTH, OXPaHEe IPUPOBI

1.2

1.3

KuBpie cuctembl Kak mpeaMer wulydeHus Ouosnoruu. CBOKMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JIUCKPETHOCTh W LEJIOCTHOCTb,
CJIIO)KHOCTh U YHOPSAJIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CAMOOpPraHU3ALIMS,
CaMOBOCHPOU3BEICHUE, PA3IPAXKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3auuyd JKHABBIX CHCTEM: MOJIEKYJISPHBINA, KIETOYHBIM,
TKAQHEBBIM, OPraHU3MEHHbIA, MOMYJALUOHHO-BUJIOBOM, HIKOCHCTEMHBIN
(buoreoneHoTHYECKHIA), OnochepHbIid. [Iporecchl, MPOUCXOAIINE B KUBBIX
cuctemax. OCHOBHbIE MPU3HAKH KUBOTO. JKH3HB Kak (hopMa CyIIeCTBOBAHUS

MaTepuun

Mertonpsl OGuonormyeckoid Hayku. HabOmroneHue, u3MepeHue, SKCIIEPUMEHT,
cucTeMarm3anmsa, MeTaaHann3. lloHdgTHe O 3aBHCHMOM W HE3aBHCHMOM
nepemeHHoil. IlnanupoBanue skcrnepuMeHTta. [locraHoBka U IpoBepka
runote3. Hynesas runoresa. [Tonstue BbIOOpKH U €€ 10CTOBEpHOCTD. Pazopoc
B Ouonormueckux JaHHbIX. OleHKa JOCTOBEPHOCTH  IOJIyUYE€HHBIX
pe3yapTaToB. [IpHuMHBI HMCKa)KEHHWS pe3ylbTaTOB JKcrnepuMmeHTa. [lonsTue

CTaTUCTHYCCKOT'O TCCTA

Knerka kak Onosioruyeckasi CuicreMa

2.1

2.2

Knerka — cTpyKkTypHO-QYHKIMOHAJIbHAs €AMHUIA KHUBOro. Kcropus
OoTKpeITUs KieTku. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[Bann, M. Ineitnen, P. Bupxo). OcHOBHbIE MOJIOKEHHUS COBPEMEHHOMN
KJIETOYHOW TEOPHH.

Metoabl  MOJEKYJISpHOW M KIETOYHOH  OWOJIOTMM:  MHMKPOCKOIUS,
xpomarorpadus, anekTpodopes, METO MEYEHBIX aTOMOB,

muddepeHIanbHOe HEeHTPUPYTrHpOoBaHUE, KYJIbTUBUPOBAHUE KIETOK

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIbTpaMUKpPO3JIEMEHThI. Bona




2.3

U e€ posib Kak pPacTBOPUTENSA, pPEareHTa, y4acTHe B CTPYKTYPUPOBAHHUU
KJIIETKH,  TeIUIOperyasiuuv. MuHepaibHble  BELIECTBA  KIETKH,  HUX
Ouosnoruueckas poiib. Poib KaTHOHOB U aHHOHOB B KJIETKE.

Buonornvyeckue mnomumepsl. benku. AMHHOKUCIOTHBIM cocTaB  OEJIKOB.
CrpykTypsl OenkoBoii Mosiekyinbl. IlepBuunas cTpykrypa Oeika, MenTHIHAS
CBsA3b. BrOopuuHas, TpeTuuHas, 4yeTBEpTUUHAs CTPYKTYyphl. JleHaryparus.
CgoiictBa OenkoB. Kraccudukanus OenkoB. buomorndeckue ¢GyHKIUH
OENKOoB.

YrneBonasl. MoHOCaxapubl, 1UCaXapuabl, OJUIOCAXapuabl U IOJIUCAXAPUIBIL.
OO0muii 1wiaHn crpoeHuss U (U3MKO-XMMHUYECKHE CBOMCTBA YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlunuaer. TuapodmnsHO-THAPODOOHBIE cBOMcTBa. Kitaccupukammst JIMIAIO0B.
Tpurmunepuasl, Gochonmnuasl, BOCKH, cTepouabl. buonorndeckue GpyHKnm
aunuaoB. OOmue cBOHCTBA OHMOJOTMYECKMX MEMOpaH — TEKy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MTOIYTIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JHK n PHK. Ctpoenune HyKkI€MHOBBIX KHCIOT.
Hyxneotuasl. I[lpunmun  xkommnementapHoctu. [lpaBunmo  Yapradda.
Crpykrypa IHK — nBoitnast cnupans. MecToHaxoxaeHue U OUOIOrHYecKue
¢byukun JJHK. Bunet PHK. @yakiuun PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B moJiekyiae ATO.
buonornueckne Qynkiuu AT®. BoccraHOBIEeHHbIE TIEPEHOCUYUKH, UX
¢ynkuuu B kinerke. CexkBenuponanue JTHK.

CrpykTypHast O6uosiorusi: OMOXMMHUYECKHEe U OnO(U3MUECKUEe HCCIeT0BaHMS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

Tunel KJIETOK: dyKapuOTHYecKass U Ipokapuornueckas. CTpyKTypHO-
(GyHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.

Crpoenue npokapuotuueckoi kiaetku. Kierounast crenka Oakrepuil u apxeu.
OcoOeHHOCTH CTPOEHHUS TeTepoTpOoPHOI 1 aBTOTPO(PHOI MPOKAPHOTHUECKUX
KJIETOK. MecTo U pojib MPOKapuoT B OMOLIEHO3AX.

Crpoenune u GyHKIIMOHUPOBAHUE DYKAPUOTHUECKOW KIIeTKH. [lmazmaTuyeckas
meMmOpana (mnasmanemma). CTpyKTypa IUIa3MaTH4ecKoil  MeMOpaHsbl.
TpancmopT BemiecTB uepe3 IUIA3MaTHYECKyl0 MeMOpaHy: MacCHBHBIN
(muddy3us, obneruénnas nuddysus), akTUBHBIN (IEPBUYHBIA U BTOPUYHBII
aKkTUBHBIN TpaHcnopT). [lomymponunaemocts MemOpanbl. PaGora HaTpuii-
KaJMEeBOTO Hacoca. OHJOUUTO3: MHHOLMTO3, (DaromurTo3. DK30LUTO3.
Knerounas crenka. CTpykTypa M (YHKUMH KJIETOYHOW CTEHKH pacTEHU,
rpudoB.

[urommnasma. [{utozomns. [utockener. JIBmxeHue mutoruiazMbl. OpraHou bl




2.4

kiaetkr. OpHOMeMOpaHHBIE OPraHOWIBl KJIETKU: JHJOIJIa3MaTH4YecKasl CEeTh
(BIIC), anmapat "ok akH, TU30COMBI, UX CTpOeHUE U QyHKIMH. B3anmMocBs3b
OJTHOMEMOpaHHBIX ~ OpraHouaoB  KjieTku. CrTpoeHue  IpaHyJsIpPHOrO
perukynyma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KIIETOUHBIX MeMOpaH.
I'maaxuii (arpaHyssipHbIN) SHAOIUIa3MaTHYECKUll peTukyiayMm. CekpeTopHas
¢ynkuus anmapara lonpmxu. TpancnopT BeliecTB B KieTke. Bakyomu
pactutenbHbIX KieTok. Kiierounblit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABI.

Crpoenrie 1 QyHKIMH MUTOXOHAPHHA M muacTuj. llepBuuHbIe, BTOPUYHBIE H
CIIO)KHBIE  IUIACTHIbl  (DOTOCHMHTE3UPYIOUIMX JYKApHOT. XJIOPOIUIACTBI,
XPOMOILIACTBI, JIEUKOIIIACTHI BBICIINX PACTEHUH.

HememOpannbie opranouabl kieTkun CTpoeHne W (YHKIUH HEMEMOpPaHHBIX
OpraHouioB KieTku. Pubocombl. MukpodumameHTsl. MpIIeuHble KISTKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHue M JBMKEHHE >XTYTUKOB U
pecHrueK. MUKpOTpyOOUKH LUTOILIAa3MBbl. LleHTpHOIIb.

Anpo. O6onouka sapa, XpOMaTHH, KapUOILJIa3Ma, SIPBILIKU, UX CTPOEHUE U
bynkunu. SnepHbiii 0enkoBbId MaTpuKe. [IpocTpaHcTBEHHOE PACIONOKEHHE
XpOMOCOM B MHTep(a3HOM sizipe. benku xpomaTrnHa — THCTOHBI.

Knerounsle BriroueHus. CpaBHUTENBbHAsA XapaKTEPUCTHKA KJIETOK JYKapUOT

(pacTUTENBHOM, KUBOTHOM, IPUOHOI)

AcCUMWISILIVS U TUCCUMMIISIIIUSL — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIIECTB: aBTOTPO(PHBIN U TeTepOTPOPHBIN. YUacTue KUCIopoga B 0OMEHHBIX
npoleccax. DHepreTuueckoe obecriedeHue kieTku: mnpespaiieHue ATD B
oOMeHHBIX mporeccax. PepMEeHTATUBHBIA XapakTep peakUUi KIETOYHOTO
Merabonuzma. dDepMeHTHI, UX CTPOCHHME, CBOMCTBA W MEXAHU3M JIEHCTBHUSI.
Kogepmentsl. Otnnuus (epMEHTOB OT HEOPraHMUYECKHUX KaTalu3aToOpOB.
benku-aktuBaTopel M O€JKU-UHTUOMTOpPBL.  3aBUCUMOCTb  CKOPOCTH
(epMEHTATUBHBIX pEaKIUi OT pa3InYHbIX (HaKTOPOB.

IlepBrUYHBIl CHUHTE3 OpPraHMYECKUX BewlecTB B KieTke. PotocuHTe3. Pousb
XJIOpOIUIacTOB B Tiporecce ¢doTocuHTe3a. CBeToBas W TeMHOBas (asbl.
[TponykTUBHOCTH poTOCHHTE3a. BiusHue pazanyHbIX (PaKTOPOB HA CKOPOCTb
¢dorocunTe3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHHTE3. Pa3znoobpaszue OpraHU3MOB-XEMOCHUHTETHUKOB:
HUTPUDULHPYIOTITHE OakTepuu, Kene300aKTepu, cepobakTepuu,
BOJIOPOJIHBIE OaKTepUU. 3HAaUEHUE XEMOCHHTE3A.

AnaspoOHble opranusMbl. Buasl OposkeHus. IIpoaykTbl OpoXkeHMS M HX
HCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHM3MBI KaK OOBEKTHI

OMOTEXHOJIOTUHU U BO30yIUTENN OOJIC3HEH.




2.5

AspoOHBIE OpraHU3MBl. Oransl SHEPIreTHYECKOTO oOMeHa.
[MogroroButenpHpid 3Tan. [THKOMM3 — OECKUCIOPOMHOE pACHICIUICHUE
TJIFOKO3BI.

buosornueckoe OKHUCIIEHME, WK KIETOYHOE AbIXaHUE. POb MUTOXOHApPUNA B
nporeccax — OMOJIOTMYECKOTO  OKucieHus.  Lluknuyeckwe — peakiuu.
OxucnurensHoe  ¢dochopunupoanue. [IpenmymiectBa a’poOHOTO  MyTH
oOMeHa BemIeCTB Tepen aHadpoOHBIM. D(PPEKTUBHOCTH HEPIETHUYECKOTO

oOmMmena

Peakuun marpuuHoro cuntesa. IIpyHIMII KOMIIZIEMEHTApHOCTH B pEaKLUAX
MaTpUYHOTO  cUHTe3a. Peanmm3anms  HAclIeACTBEHHOH — MH(OpMAIUH.
I'eneTnyeckuii kox, ero cBoicra. Tpanckpunuusa — MatpuuHslid cuHTe3 PHK.
[TpyHUMIIBI  TPAHCKPUIILIMK: KOMIUIEMEHTapHOCTb, AHTUIAPaJUIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcisuus U e€ stanbl. Yyactue TpaHcnoptHbix PHK B
OouocunTese Oenka. YcmoBus OnocunTesa 6enka. KogupoBanne aMUHOKHCIIOT.
Ponw pubocom B OnocuHTe3e Oenka.

Opranuzanus reHoMa y INpPOKapuOT M JYKapuoT. Perynsanus akTMBHOCTH
reHoB y mpokapuot. ['mnoreza onepona (®. XKako6, XK. Mano). Perynsamus
0OMEHHBIX IIPOLIECCOB B KileTKe. KneTouHslil roMeocTas.

Bupycsl — HeknieTounble GOpMbI KU3HU U OOIMraTHble napasutbl. CTpoeHue
IPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

BupycHslie 3a00eBaHus yenoBeKa, )KUBOTHBIX, pacrenuii. CITN /I, COVID-109,

conuaJIbHbIC U MCIUITMHCKUEC HpO6J’I€MI)I

2.6

Knerounslii nwmki, ero mnepuoasl W perynsuusa. Wurtepdasza u  MHUTO3.
Oco0eHHOCTH MPOIIECCOB, MPOTEKAMUX B HHTepPa3ze. [lonroroBka KIeTku K
nenenuto. [IpecuHtrerndyeckuit (MOCTMUTOTUYECKUI), CHHTETHYECKHA W
HNOCTCUHTETHYECKUH (IPEMUTOTHYECKUI) TepUO/Ibl HHTEP(hA3bI.

Marpuunsnii cunte3 JIHK — perumkanuma. Ilpuanuner perumkanun JIHK:
KOMIUIEMEHTApHOCTh, IOJYKOHCEPBAaTUBHBI CHHTE3, AHTUIIAPAJLICIbHOCTD.
Mexannsm pernkanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepst
U TeroMepas3a. XpOMOCOMHBINH HaOOp KIETKH — KapUOTHM. JlummoungHsil u
rariouHbI  HaOopbl XpoMocoM. ['omonornynsle Xpomocombl. [losoBbie
XPOMOCOMBI.

Jenenne knetkn — muto3. CTaguu MUTO3a U IPOUCXOIALINE B HUX ITPOLIECCHI.
Tunsl Muto3a. Kapruoknnes n nutokusHes. buonorndueckoe 3HaueHHME MUTO3A.
Perymanus muToTHYecKoro mnukiaa kKieTkdu. [IporpamMmupyemasi KieTodHas
rubesnp — anomnro3.

(DYHKI_[I/IOHaJIBHaH I'CHOMHUKA

Opl" aHM3M Kak OMOJIOrMYecKas CUCTEMa




3.1

3.2

OOHOKJIETOUHBIE,  KOJIOHHMAJIbHBIE, = MHOTOKJIETOYHBIE  OpraHU3Mbl U
MHOT'OTKaHEBbIE OPTaHU3MBI.

@opMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrioynoe (BKIOYas BEreTaTUBHOE) U
nojoBoe. Buapl 0ecronoro pa3sMHOXKEHHUS: IIOYKOBAaHHUE, CIIOPYJISALUS,
¢dparmMenTanys, KJIOHUPOBAHHE.

ITonoBoe pasmuoxkenue. IlonoBele KileTKH, uiau rametsl. Meiio3. Craauun
Meiiosza. [loBenenue xpomocom B Mmenose. Kpoccunrosep. buomormdeckui
CMBICII MeHO03a W MOJIOBOrO mporecca. Meno3 U ero MecTo B KU3HEHHOM
LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorenes y >kMBOTHBIX. [1o0BBIE Keme3bl.
OOpa3zoBaHue M pa3BUTHE NOJOBBIX KieTok. CrepmMaroreHes MW OOTreHE3.
CrpoeHre monoBbIX KieToK. OIIoJ0TBOpEHHE M 3MOPHOHAIBHOE pa3BUTHE
KUBOTHBIX.  CrocoObl  OIUIOJIOTBOPEHMs:  HApy>KHOE,  BHYTpPEHHEE.
[TapTeHorenes.

WupuBuayanbHOe pa3BuTue opraHu3MoB (oHToreHesd). Craauu smOpHOreHesa
JKUBOTHBIX (Ha mpumepe JArymku). JlpoOGnenuwe. Tumel npobGiieHus.
OcobeHHOCTH ~ ApPOONEHMST ~ MIICKONMUTAIONIMX.  3apOJBIIIEBBIE  JIUCTKU
(racTpymsitms). 3akiagka OpPraHoB M TKAaHEW W3 3apOJBIIIEBBIX JIHMCTKOB.
B3auMHoe BimMsHHME dYacTell pa3BHUBAIOLIETOCS 3apojibliia (dMOpHOHAIbHAS
UHAYKIMS). 3aKiajka IUlaHa CTPOEHUS  JKMBOTHOINO Kak  pe3yJbTar
UEepapXUUeCKUX B3aUMOJEHCTBUN TeHOB. BnusgHue Ha 5>MOpHOHAIBHOE
pa3BUTHE PA3TMYHBIX (PAKTOPOB OKPY’KarOIIEH cpe/bl.

Poct u pa3Butne x)uBOTHBIX. [locTaomOpuoHanbHbli mepuona. [Ipsmoe u
HenpsiMoe pas3BuTHe. Pa3Butne ¢ Meramopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bHojormueckoe 3HaueHHe MPSIMOTO U HENPSIMOTO
pa3BUTUSA, HUX PACHPOCTPAaHEHHE B Mpupoje. Tumsl pocra KUBOTHBIX.
@akTOpel  peryjasillud  pocTa  JKMBOTHBIX M 4enmoBeka.  Craaum
MOCTAMOPHUOHAIIBHOTO Pa3BUTHA Yy JKUBOTHBIX M 4enoBeka. [lepuomsl
OHTOI'€HE3a YEJIOBEKA.

PasMHoxeHne u pas3BuTue pacteHuil. ['ameropur u cnopodur. Meiioz B
JKU3HEHHOM IMKIJIe pacteHuid. OOpa3oBaHME CIOp B Tpollecce Meio3sa.
I'ametorenes y pacrenuil. OIUIOOTBOPEHME M Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoilHO€  OIUIONOTBOPEHHE Y  IBETKOBBIX  PAaCTEHHUH.
OOpazoBaHue U pa3BUTHE CEMEHU. MeXaHU3MBl PETYyJSIMM OHTOreHe3a Y

pPacTEeHUN U KUBOTHBIX
Hctopusi CTaHOBIEHMsST W Ppa3BUTHS TIEHETHMKM Kak Hayku. OCHOBHbIE
TE€HETUYECKNE MTOHATUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJUIEIbHBIE

T'CHBI, aJIbTCPHATUBHLIC MPU3HAKH, HOMHHaHTHI)Iﬁ u peHeCCHBHBIﬁ IIPpU3HAK,
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roMo3urora, rerepo3urora, 4ucras JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (beHOTI/IH.
OcCHOBHBIE METOJAblI TI'CHCTHKU! FHGPHHOHOFH‘IGCKPlﬁ, HHTOHOFHQCCKHﬁ,

MOJ'IeKy.]'I}IpHO-FeHeTI/I“IeCKI/Iﬁ

Monorubpuanoe ckpemuBanue. I[lepBeiii 3akoH MeHgenss — 3aKoH
eMHOoO00pa3us TUOPHIIOB TEPBOTO MOKOJCHHS. [IpaBWiio JOMHHUpPOBAHHMS.
Bropoii 3akoH MeHaeinst — 3aK0H paclleruieHus nmpu3HakoB. LluTonornyeckue
OCHOBBI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a 9icTOTh TaMeT.
Ananuzupyroiiee ckpeuipanue. [IpoMeKyTOUHBIM XapakTep Haciaeq0BaHMUS.
PacuierieHue npru3HakoB IPU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemmBanue. TpeTuil 3akoH MeHzenst — 3aKOH He3aBUCHUMOTO
HACJICIOBAHMSI ~ TPU3HAKOB. L[MTOIOTMYECKHE OCHOBBI  JTUTHOPHIHOTO
CKpEIIMBaHMUS.

CueruieHHOe HacienoBanue mnpusHakoB. Paborer T. Moprana. CuerieHHOE
HACJICIOBAHUE T€HOB, HAPYLIEHUE CUCIICHHUSI MEXKJy F€HaMH. XPOMOCOMHAas
TE€OpHUs HACJIEACTBEHHOCTH.

I'eneTnka mona. XpoMOCOMHBIN MEXaHU3M OIPENEICHUS 1oa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBIN U rereporaMeTHbIi noJl. ['eneTnueckas
CTPYKTypa MOJIOBBIX XpoMOcOM. HaclienoBaHue MpPU3HAKOB, CIEIJIEHHBIX C
ITOJIOM.

['enoTun kak 1enoctHas cucteMa. [lnelioTponus — MHOKECTBEHHOE JICHCTBHE
reHa. MHOKECTBEHHBIH amnenn3M. BzamMojelcTBre HeEaUIEIbHBIX TE€HOB.

KommnemenrapHocts. Onuctas. [lonumepus

3.4

B3aumopeiictBue reHoTMma W cpedbl npu  (opMHpOBaHMM  (HEHOTHIIA.
M3meHunBOCTh IPU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIE MTPU3HAKU. Brsl
WU3MEHYMBOCTH: HEHACIICICTBCHHAs U HACJIECTBEHHAS.

MonudukanonHass ~ U3MEeHYMBOCTb. Pomb  cpensl B (JOPMHUPOBAHHUHU
Mo (pUKaMOHHON n3MeHunBocTH. HopMma peakiium nprsHaka. BapuannoHHsii
psan u BapuauuonHas kpusas (B. HMoranncen). CpoiicTBa MOIU(DUKAIIMOHHON
U3MEHYHBOCTH.

I'enoTunuueckass n3MeHUMBOCTh. (CBOMCTBA TI'€HOTUIHMYECKOM W3MEHYHMBOCTH.
Buzpl reHOTUIIUECKOIN M3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.
KomOuHaTiBHasT W3MEHYMBOCTh. MeHO3 W TOJOBOM TpOIecC — OCHOBA
KOMOWHATUBHOW W3MEHYMBOCTH. Poib KOMOMHATHMBHOW HM3MEHUMBOCTU B
CO3/IaHHY TeHETUYECKOT0 Pa3Ho00pasus B Mpeenax OJHOrO BUA.

MyTanMoHHasT W3MEHYMBOCTh. BHIBI MyTalMii: Te€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HWHAYLMPOBAHHBIE MyTauuu. SaepHele U
UTOIIa3MaTuueckre Myraunu. CoMaTHueckrue U MosioBble MyTanuu. [IpuunHel

BO3HHMKHOBCHUA My’[a].[HfI. MYTaFeHLI U HUX BJIMAHUC Ha OpPraHHU3MEI.
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3.6

3aKOHOMEPHOCTU MYTAI[MOHHOI'O IpOoIecca. 3aKOH I'OMOJIOTHUECKUX PsIOB B
HacieacTBeHHoM n3menunBocT (H.W. BaBunog). BHesnepHas n3MEHUMBOCTh

1 HAaCJICACTBCHHOCTD

Kapuotun wyenoBeka. MexayHapoJHas HporpaMma HCCIEIOBaHUS T€HOMa
yejgoBeKa. MeToJbl HW3YyYEeHMSI TEeHETHMKH YEJOBEKa: TI'€HEaJOTMYECKU,
OJIM3HCIOBEIH, IIUTOTCHETUYCCKUI, MOIMYJISIUUOHHO-CTATUCTUYECKUH,
MOJIEKyJIApHO-TeHeThuueckuii.  CoBpeMEHHOE  OmpelelieHue  I'eHOTHIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHME, T'€HOTUIIMPOBAHHE, B TOM YHCIE C
nomomniwto ITI[P-ananu3a. HacneacTtBennsie 3a0oneBanms YenoBeka. [ eHHbIC U
XpOMOCOMHBIE ~ 0OJI€3HM  4YelloBeKa.  boie3sHMm ¢ HacleICTBEHHOU
MPEAPACIIONOKEHHOCTHIO. 3HauyeHue MEIUIUHCKON TCHETHKH B
MPEIOTBPAIICHUM W JICUEHUH TEHETUYCCKUX 3a00JICBaHMI  dYeoBeKa.

CTBOJIOBBIE KJIIETKH

JomecTukauus U cenekuus. 3apoXkKACHUE CENEKIMU U IOMECTUKALIUU. Y YeHUE
H.. BaBunoBa 0 LEeHTpax HPOMCXOXKIEHHS W MHOIrooOpasusi KyJIbTYPHBIX
pactenuid. Ponb cenekuyuy B CO3MAHUM COPTOB PAaCTEHHUH M IOPOJ KUBOTHBIX.
Copr, nopoaa, mTamMM. 3aKOH T'OMOJIOTMYECKMX PSAAOB B HACIIEICTBEHHON
n3MeHunBocty H.M. BaBuiosa, ero 3Hauenue Juist CeNeKIMOHHON paboThI.
Metonpl ceneKUMOHHOM paboTbl. McKycCcTBEHHBIM OTOOp: MAaccoBBIM U
WHIUBUYAJIbHBIA.  JTanmbl KOMOWHALMOHHOM  cenekuuu. Mcnbitanue
npousBoauTeneil mo moromMctBy. OT6Op MO TN€HOTHMY C MOMOILIBIO OLEHKH
(deHoTHna NIOTOMCTBA M OTOOP MO TeHOTUNy ¢ nomolbio ananuza JTHK.
HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CENEeKIIMOHHOW  paboThI.
PagnanvoHHBIE M XMMHYECKMH MyTareHe3 Kak MCTOYHUK MyTaluil y
KYJBTYPHBIX (hopM opranuzMoB. Vcronab30BaHNE TEHOMHOTO PelaKTUPOBAHUS
U MeTofioB pekoMOuHaHTHBIX JIHK 11 mosmyueHus ucxonHoro marepuana
JUISL CEJIEKLIUU.

[Tonyuenne nomumuionioB. BHyTpruBumoBas rubpunuszanus. bimskopoacTBeHHOe
CKpellMBaHue, W1 MHOpuAMHT. HepoicTBeHHOe CKpelrBaHue, Wik ayTOPUIUHT.
I'ereposuc u ero npuuuHsl. Vcnons3oBanue rereposuca B cenekiuu. OtnanéHHas
ruopuam3anus. [Ipeononenne OGecruronus MEeXKBHIOBBIX THOpHUIOB. [locTkeHMs

CEJIEKIIMY PACTEHUH M AKUBOTHBIX

3.7

OOBbeKThl, HCIONb3yeMble B OWOTEXHOJIOTWH, — KIETOYHbIE M TKaHEBbIE
KyJbTYypbl, =~ MHUKPOOPTaHM3MBI, = HX  XapakTepucTtuka. TpaaunnoHHas
OUMOTEeXHONOTH: XJIebomeyeHne, MOIYy4YeHHE KHCIOMOJIOUHBIX IPOAYKTOB,
BUHOJenue. MukpoOuosnorunueckuii cuHre3. OOBEKTh MUKPOOHOIOTHYECKHX
texHonoruii.  [lpousBomcTBO  Oenka, aMHUHOKHCIOT W BHTAMHHOB.

I/ICKYC CTBCHHOC OINIOJOTBOPCHHC. PCKOHCTPYKI_[I/IH SIALIEKIJIETOK u




KJIOHUPOBAHUE KUBOTHBIX. METO/ TpaHCIIAaHTALIMU SIIEP KIIETOK.

XpoOMOCOMHAsi M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIe€Ha U
KoHcTpyupoBanue pexkomOuMHaHTHBIX JIHK. JlocTmykeHHs W TEpCIEKTUBBI
XpPOMOCOMHOW M TEHHOW WHXEHEepHH. MeauIuHCKue OUOTEXHOJIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIECTOK

Cucrema 1 MHOr0oOpasue opraHu4ecKoro Mupa

4.1

buonoruueckoe pasHooOpasue opranusmoB. CoBpeMeHHas  cucTeMa
opraunyeckoro mupa. [IpuHIMNel Knaccuduranuu oprann3MoB. OCHOBHBIC
CHCTEMaTHYECKHE TPYIITBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHS M )KU3HECSITEIBHOCTH OJHOKIETOUHBIX OPIaHU3MOB.
bakrepun, apxeu, OIHOKJIETOYHBIE TPHOBI, OTHOKIETOYHBIE BOJOPOCIH,
npyrue npotuctbl. KooHnanbHble opraHu3Mbl. J[BU)keHHE OJHOKIETOYHBIX
OpraHu3MoB:  aMmEO0OMAHOE, IKTYTHKOBOE,  pPECHHYHOe. 3ammra y
OJTHOKJICTOYHBIX ~ OpPraHuU3MOB.  Pa3IpaXMMOCTh Yy  OJHOKJIETOYHBIX

Opranu3moB. TakcHcCsl

4.2

MHoOrokierounble pacteHus. B3auMOCBSI3b 4YacTe€l  MHOTOKJIETOYHOIO
opranu3ma. TkKaHHM, Opraibl W CHCTEMbl OpPraHOB MHOTOKJIETOYHOIO
opranu3ma. OpraHusm Kak eauHoe 1enoe. TkaHu pacteHuid. Tumbl
pacTUTENBHBIX  TKaHEW: oOpa3oBaTelibHAs, ITOKPOBHAs, IPOBOAIIAL,
OCHOBHas, MexaHuueckas. OcobOeHHocTH  cTpoeHus, (QyHKUUH U

pacIIoIOKEHNs TKaHEN B OpraHax pacTeHUH

4.3

BereraruBHple M TreHepaTUBHBIE OpraHbl pacTeHui. DYHKIMU OpPraHOB M
cuctem opraHoB. Kapkac pacrenuil. J[BUkeHHE MHOTOKJIETOYHBIX PACTEHUI:
Tponu3Mbl U HacTUH. [loryiomenue BoAbl, YIIEKUCIOr0 ra3a 1 MUHEPAIBbHBIX
BEIIECTB pacTeHusMu. [Ipixanue pacrenuit. Juddysus razoB depes
MIOBEPXHOCTh KJIETKH. TpPAaHCHOpPTHBIE CHUCTEMBl pacTeHHWW. Beiaenenune y
pacTeHHMi. 3amuTa y MHOTOKIETO4YHbIX pacreHui. Kyrtukyna. Cpencrtsa
MIaCCUBHOU U XUMHUYECKOM 3a1UThl. DUTOHIUBI.

PazgpaxxuMocTs U peryianus y Opranu3MoB. Pa3ipakxuMocTs U perymisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocroBrlie BE€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKIETOUHBIE >KHBOTHBIE. B3amMOCBsI3b YacTe MHOTOKJIECTOYHOTO
opranu3ma. TkaHM, OpraHbl MU CHCTEMBI OpPraHOB MHOTOKJIETOYHOIO
opranuzma. Opranu3m kKak eauHoe 1enoe. ['omeocras. TkaHU KUBOTHBIX U
yenoBeka. THIBI KMBOTHBIX TKaHEH: DSHOUTENHANIbHAS, COCAMHUTEIbLHAS,
MbIlIeuHas, HepBHas. OCOOEHHOCTH CTpOeHHUs, (PYHKIUH M PACIIOJIOXKCHHS

TKaHEH B opraHax >XMBOTHBIX U YCJIOBCKaA

4.6

OpFaHBI N CHUCTEMBI OPraHoB KWBOTHBIX. qDYHKIII/II/I OpraHoB U CHCTEM




opranoB. Omopa Tena opranu3MoB. CkeJeTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbIil U BHYTpeHHUM cKeneT. CTpoeHue U
THUIIBI COEIMHEHMS KOCTEH.

JIBH>KEHME MHOTOKJIETOYHBIX JKMUBOTHBIX. [luTanue »KuBOTHBIX. Iluranue
MO3BOHOYHBIX KUBOTHBIX. JlpixaHue KuBOTHBIX. KoxkHOE jAbIxaHue.
KabepHoe u 1€rouHoe JpIXaHue.

JIpIxaHue MO3BOHOYHBIX >KMBOTHBIX. JBOJIIOLHMOHHOE YCIOKHEHHUE CTPOCHUS
NErKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHasi cHUCTEMa 4YeJIOBEKa.
MexaHu3M BEHTWJISILMM JETKUX Yy NOTHUL U MIEKONUTAMMX. TpaHcmopT
BELIECTB y OPraHU3MOB. TpaHCHOpPT BEHIECTB y XUBOTHBIX. KpoBeHOCHas
cucteMa U e€ opranbl. KpoBeHOCHass cucTemMa MO3BOHOYHBIX >KHUBOTHBIX.
Kpyru  kxpoBooOpaiieHus.  OBOJIIOLIMOHHBIE  YCJIOXHEHHS  CTPOEHUs
KPOBEHOCHOM CHCTEMbI MO3BOHOYHBIX KUBOTHBIX. BhIieieHne y OpraHu3MoB.
Boinenenne y kuBOTHbIX. CoOkparuTenbHble Bakyoiau. OpraHbl BbLACIICHHUS.
CBsi3b MOJIOCTH Tejla C KPOBEHOCHOM M BBIACIUTEIBHOM CHCTEMamH.
Brinenenne y TMO3BOHOUYHBIX JKMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX
JKUBOTHBIX. [IOKpOBBI ¥ UX TTPOU3BOIHBIE.

Pa3apaxxuMocTs W peryiasuus |y OpraHu3moB. Pasnpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaxuMocTs W perymsuus y
MHOTOKJIETOYHBIX pacTeHHil. POCTOBBIE BelleCcTBa U UX 3HAYCHUE.

HepBhuast cucrema u pedaekTopHas peryisnuss Yy MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cuctema u €€ oTaenbl. DBOJIOLHMOHHOE YCIO0KHEHUE
CTPOEHHUSI HEPBHOU CUCTEMBI Y ’KUBOTHBIX.

Pa3pabotka anroputmMoB M nporpamm A 3)PEeKTUBHON (YHKIIMOHATIBHOM
AHHOTAIlMU  TE€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB,  METabOJIOMOB

MHKPOOPTaHHU3MOB, paCTeHHﬁ, JKHMBOTHBIX W YCJIOBCKA

5.1

5.2

OpFaHI/BM YCJIOBCKA U €TI0 3J0POBLC

Opransl U CHCTEMBbl OpraHoB 4enoBeka. OTaenbl TOJIOBHOTO MoO3ra
MO3BOHOYHBIX KHUBOTHBIX. Pedrexkc u pedrnexropnas nyra. besycioBublie u
ycioBHbIe pediekchl. ['ymopanpHas peryisuus W OSHIOKPUHHAS CHCTEMa
JKUBOTHBIX W 4esioBeKa. JKene3bl SHIOKPUHHOM CHCTEMBI U WX TOPMOHBI.
[elictBue TOpPMOHOB. B3aMMOCBSI3b HEPBHOM M JHIAOKPUHHOW CHCTEM.
l'unoranamo-runodusapuas cucrema. Pednekc u pedumekTopHas myra.

be3ycioBHbIE U yCIIOBHBIE pe(IIEKCHI

3ammura opranu3Ma ot OosiesHel. iMMmyHHas cuctema demoBeka. KieTounsrit
U TYMOpaJIbHBI UMMYHUTET. Bpoxk1€HHBIN, MpHoOpeTEHHBIN criennduyecKuit
UMMYHHUTET. Teopusi KIOHAIBbHO-CENEKTUBHOIO uMMyHuTeTa (IL.Opnux,

®.M.bepuer, C.ToneraBa). BocnanutenbHble OTBETbl OpraHu3MoB. Poib




BPOXKIEHHOTO IMMYHHUTETA B PAa3BUTHH CUCTEMHBIX 3a00JIeBaHHA

5.3

KposenocHas cucrema u €€ opranbl. Cepale, KpOBEHOCHBIE COCY/Ibl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaia u e€ perymsmus

5.4

5.5

5.6

Hpixanue uyenoBeka. Juddy3uss Ta30B Yepe3 IMOBEPXHOCTh  KIIETKH.
JpIxarenbHass cucrtemMa 4YeloBeka. JlpIxaTenbHas MOBEPXHOCTh. Perymsmus

IbIXaHus. JprxaTenbHbIe 00bEMBI

HI/IH_IeBapI/ITeJ'IBHaﬂ CHUCTEMAa 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTECIBHOIO TpaKTa.
HI/IH_IeBapI/ITeJ'IBHBIC KEJIE3BbI. BHYTpI/IHOJIOCTHOC u BHYTPUKIIETOYHOC

MUIIEBAPEHUE

[TokpoBsl M ux mnpousBojHble. Opranbl BbineneHus. Ilouku. CrpoeHue u
¢ynkunonupoBanue HeppoHa. DuubTpamus, cekpeuus u - oOpaTHOE
BCaChIBaHME KaK MEXaHM3MBI paboThl OpraHoB BblneneHus. OOpa3oBaHue

MOYH Yy YCIIOBCKa

5.7

6.1

6.2

I[BI/I)KGHI/IG YyeJIoBeKa: MbIlieyHas cucreMa. CkelneTHBIe MBIIINBI U UX pa60Ta.

CTpOCHI/Ie U TUIIBI COETMHEHUS KOCTEH
TeopI/m 3BOJIIONMHU. Pa3BuTHE )XHU3HU Ha 3emie

OpomtouuonHasg Teopus Y. JlapBuna. IIpeanoceliku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTs Y. JlapBuHa.

JIBroKkymiue cuiibl 3BoIoLMK BUAOB 10 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh
pPasMHOXKEHHsI OpraHW3MOB, HAacJeICTBEHHAas HM3MEHYUBOCTh, Oopbba 3a
CYIIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuntetnueckoi Tteopun HBomouun (CTI). Heltpanbhas
teopusi 3Boitonuu. CoOBpeMEHHasl HBOJIIOLMOHHAsA Ouosorus. 3HayeHHE
HBOJIIOI[MOHHON TEOpHUH B (POPMUPOBAHMM €CTECTBEHHO-HAyYHON KapTHHBI
Mupa

[Tomymsiuus kak 3yIeMEHTapHas eQuHHIA 3BOIONMH. COBPEMEHHBIE METOMBI
OLIEHKH T'€HETHYECKOro pa3HooOpasus M CTPYKTypsl nomynsuuil. M3menenue
reHooHAa MOMyJIALUN KaK 3JE€MEHTAPHOE 3BOJIOLMOHHOE SIBJIEHUE. 3aKOH
reHernyeckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

OnemeHTapHble (DAKTOPhI (IBMXKYIIME CHIIBI) SBOJIIOLMH. MyTallMOHHBIH
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [Ipeiidp reHoB — ciyuaiiHble
HEHaNpaBJieHHblE W3MEHEHHs 4YacTOT ajulesied B mnonmyasuusax. O¢dekt
ocHoBarens.  Murpanuu.  M3omsumst — nomynsiumii:  reorpaduyeckas
(mpocTpaHCTBEHHAs ), Oronorunyeckas (penpoayKTUBHAS).

EcrectBenHblif 0TOOp — HampaBisomuil  ¢aktop sBomonud. DopMel
€CTECTBEHHOI'0 OTOOpa: JBWXKYLIUHM, CTAOMIU3UPYIOIIUN, pa3pbIBAIOIINN

(nu3pyntuBHbIN). [TonoBoit oT6OD.




[IpucrocoOIeHHOCTh ~ OPraHM3MOB  Kak  pe3ylbTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE  mpUCIIOCOONEHH y  opraHu3MoB. Apomopdo3bl U
UANOAJaNTalUH. [Tpumepsr MPUCTIOCOOICHUI y OpraHU3MOB.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTA OPTaHU3MOB.

Bun, ero xpurepunm u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOIIOIUHU. M3omsamus — kioueBoit paktop BupooOpazoBanus. [lytu u
CIIocoObI BHJ1000pa30BaHMUS: AJIONATPUIECKOE (reorpaduueckoe),
CHUMITATPUYECKOE  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (IOJIMILIOWIU3ALINS,
ruOpuau3anys). JuTenbHOCTb HBOTIOIMOHHBIX ITPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOO0pa3usl.

Posib 3BOTIOIIMOHHON OMOJIOTHH B pa3pabOTKe HAYUYHBIX METOJ0B COXpPaHEHUS
O6nopazHooOpasuss. MUKpPOIBOIIIOLUS M KOIBOJIOIMS MTAPA3HUTOB M UX XO3SEB.
Mexanu3Mbl  (HOPMUPOBAHHS YCTOHMYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

O0pBLOBI ¢ HEl
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Metonbl  HM3y4eHUST ~ MaKpOABOJIONHMH. [laJlcOHTOJIOTHYECKUE  METOJIbI
u3ydeHusi 3Boimonuu. llepexomnbie (GopMbl U (QUIOTEHETUYESCKHE PSIIbI
OpPTraHU3MOB.

buoreorpaduueckne meroapl u3ydeHus spomonuu. CpaBHeHUEe (GIoOpsl U
dayHbl MaTepuKkoB U OCTPOBOB. buoreorpaduyeckue obnactu 3emnu. Buabi-
SH/ICMUKU U PEITUKTHIL.

OMOpPHOJIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTHUYECKHE METO/bl M3y4eHUs
IBOJIONMH. | eHeTHYeCKre MEXaHU3MBI HBOJIOIMHA OHTOTEHE3a W TOSBIICHHS
HBOJIOLMOHHBIX HOBHIECTB. ['OMOJOrMYHBIE U aAHAJOTHYHBIE OpPTraHbl.
PynumeHntapHble opraHel ¥ aTaBU3Mbl.  MOJEKYJISpHO-T€HETHYECKHUE,
OMOXMMHUYECKHE W MaTeMaTHYeCKHEe METOIbl H3Y4YCHHS  IBOIIOIUH.
I'omonoruunsie TCHBI. CoBpemMeHHBIE METO/IbI MOCTPOCHHS
(HIOreHeTUYECKHX 1IEPEBBEB.

XPpOMOCOMHBIE MYTallUU U HBOJIIOLMSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBmiIa) HBOMOIMUA. HeoOpaTUMOCTh 3BOJIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOITUN

6.4

Hayunbple rumore3sl MNPOUCXOXKACHUS JKW3HM Ha 3emuie. AOHOreHe3 u
naHcriepmus.  JloHay4dHble  NPEACTABIEHUS O  3apOXKACHUM  JKU3HU
(kpeanoHu3M). I'mmore3a MOCTOSHHOTO CaMO3apOXKICHHUS KHU3HM U €€
onposepxenue onbitamu @O. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE JTallbl HEOPraHU4YECKOU SBOJIIOLUH. [Inanerapnas
(reosoruyeckas) IBOJIOIMS. XUMHUECKass 3BOJOLUSA. AOUOTCHHBIM CHHTE3

OpraHMYEeCKUX BelecTB U3 Heoprannuyeckux. OnsiTr C. Mmmepa u I'. FOpu.




OO6pazoBanue nosuMepoB u3 MoHomepoB. KoamnepBarnas rumnotesa A.U.
OnapuHa, rumoTe3a mnepBu4HOro OyinboHa JIk. XousjgelHa, reHeThyeckas
runote3a . Mémnepa. Pu6o3umer (T. Yek) m rumoreza «vupa PHK» V.
['unbepra. DopmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.
Hctopusa 3emnu u MeToasl €€ u3ydeHus. Vckonaemple OpraHn4eckue OCTaTKH.
['eoxponosnorus u e€ merospl. OTHOCUTENbHAs U a0COIIOTHAS T€OXPOHOJIOTHS.
I'eoxpoHOIOrMYeCcKas 1IKaja: 0HbI, 3Pbl, IEPUOBI, TTOXH.

Hauvanbnbpie 3Tanel opraHndeckod sBosouuu. [logBiaeHne W 3BOMOLUSA
NEepBbIX KIETOK. OBoiouus MeTabonu3ma. BoO3HHMKHOBEHHE TEPBBIX
skocucteM. CoBpeMeHHble MHMKPOOHbIE OMOMIEHKM KaK aHajorl IEepBbIX Ha
3emie coobuiectB. CTpomaTonuThl. [IpokapuoThl U 3yKapuOTHI.
[TpoucxoxaeHue 3ykapuoT (cuMOMoOreHes3). JBOIIOIMOHHOE POUCXOXKIEHNE
BUpYycOB. IIpoucxoxneHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBeHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl 3BONIONMU BbICIIUX pacTeHuil. OcHOBHbIE apoMOp(hO3bl
pacreHuid. Beixon pacteHuidi Ha cymy. [losBieHHE CHOPOBBIX pPacTeHUN M
3aBoeBaHne MMM cymu. CeMmeHHble pacTeHus. [IponcxokaeHue IBETKOBBIX
pacTeHuil.

OcCHOBHBIE 3Tanbl 3BOJIOLUM KUBOTHOrO MHpa. OCHOBHbBIE apoMOp(dO3bl
KUBOTHBIX. Benackas (¢ayna. KemOpuiickuii B3ppIB — TOSBICHHE
COBpeMeHHbIX TuroB. I[lepBrle xopaoBble XuBOTHbE. JKuU3HB B BOjE.
OBoytoliMs  TMO3BOHOYHBIX. [Ipoucxoxnaenue ampuOuil U penTwiIni.
[TpoucxoxaeHne MiIeKonuTarOlMX W nrul.  llpuHnun — xkirodeBoro
apomopdo3a. OcBoeHHe OECIO3BOHOYHBIMH M TO3BOHOYHBIMH KHUBOTHBIMH
CyIIN.

Pa3Bute xu3HM Ha 3eMie IO 3paM U IEpUOJaM: apXel, MpOTEpO30H,
naneo3oi, Me3030H, KaifHo30#. OOmas XxapakTepucTHKa KiuUMara |
reoJIOrH4ecKuX npoueccoB. [losiBlIeHne U pacBeT XapaKTEpPHbIX OPTaHNU3MOB.
VYrneobpazoBaHue: €ro yCJIOBHs U BIMSHHE HA Ia30BbIi cocTaB aTMOC(EpHI.
MaccoBble BBIMUpaHUsI — JKOJIOTMUECKHE KpU3MChl npouuioro. Ilpuunnsl n
CJIEICTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM 3KOJIOIMYECKUN KpPH3UC,

€ro 0cCOOEHHOCTH
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Paznensr u 3amaum aHTpomosoruu. Metonsl aHTporojorud. CTaHOBJICHHE
MPEACTABICHUN O TIPOUCXOXJIEeHWU uejoBeka. CoOBpeMEHHBIE Hay4dHBIE
TEOPUH.

Cx0JIIcTBO 4enoBeKa ¢ JKMBOTHBIMU. CHCTEMAaTHYECKOE ITOJIOKEHHE YeJIOBEKA.
CBuzeTeNbCTBA CXOACTBA YEJIOBEKAa C JKUBOTHBIMH: CPaBHHUTEIBHO-

MOpP(OJIOTHUECKHE, AMOPHOTIOTUYECKHE, (hbU3M0IIOTO-0MOXUMHYECKHE,
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noBeneHyeckue. OTnMuusl 4elnoBeKa OT JKUBOTHBIX. IIpsmMoxoxkneHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOI
CUTHAJIbHOU CHUCTEMBI.

JBmwxymme cuibl ((hakTopbl) aHTPONOTeHe3a: OMOJIOrMYEecKHe, COIUaIbHBIC.
CooTHoleHre OUOJIOTUYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OcHOBHBIE CTaguU AHTPOINIOTE€HE3a. ABCTPAJIONMUTEKH — JABYHOTHE IPEIKU
moaeil. YenoBek yMmenblil, MepBble M3rOTOBICHUS OpyAud Tpyna. YemoBek
OPSIMOXOJIAIINI M TIEPBBIA BBIXOA Jroned 3a mpenensl Adpuku. YenoBek
reinenboeprekuii — oOLMil NpeoK HeaHAEPTaIbCKOrO YEIOBEKAa U YEJIOBEKa
pasymHOro. Yenosek HeaHACPTAIbCKUI KaK BUJ JIIOJAEH XOJIOAHOTO KIMMATA.
YenoBek pa3yMHBII COBPEMEHHOI'O THIIA, JEHHUCOBCKHI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu AQpUKH.

OBOJIOLUS COBPEMEHHOIO 4eJoBeKa. EcTeCTBEHHBIM OTOOpP B MOMYNSALMSIX
yejgoBeka. MyTauuoHHBIH mpouecc U nonumoppusM. IlomynsunoHHbIe
BOJIHBI, Apeiid reHoB, Murpanus 1 <«3QQeKT OCHOBATENS» B MOIMYJIALHUAX
COBPEMEHHOT0 YeJIOBEKa.

Yenoseueckue pacel. Ilonsatue o pace. bosblime pacel: €BpONEOMIHAS
(eBpasmiickast), aBcTpajlo-HErpoujHas (3KBaTOpHUajibHAsA), MOHIOJIOUHAS
(a3uarcko-amepukaHckas). Bpemst u myTu pacceneHus 4eaoBeKa IO IUIaHeTe.
EnunctBo denoBeueckux pac. HayuHas HeECOCTOSTENBHOCTh pacusMma.
[IpucnocoOneHHOCTh YeoBeKa K Pa3HbIM YCIOBHUSM OKPY)KaIOLIEH Cpe.bl.
Bausinue reorpaduyeckoit cpensl U Jpelia reHOB Ha MOP(OJIOTHIO H

(1)I/I3I/IOJ'IOI‘I/IIO YCJIOBCKa
DKOCHUCTEMBI U npucymue MM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxosoruu. CBA3b 3KOJOTUH C JPYTUMH HayKaMHU.
Metonbl 3xonoruu. IloneBele HaOmoAE€HUA. DKCHEPUMEHTHl B 3KOJOTHU:
NpUpPOJHBIE U JabopaTopHble. MojaenupoBaHUe B 3KOJIOTHH. MOHHTOPUHT

OKpYKaroIIel Cpe/bl: TOKATbHBIN, pErHOHANBHBIN U TI00ATbHBIH

7.2

Okonoruyeckre (GpakTopbl M 3aKOHOMEpHOCTH uX AeictBus. Knaccubpukanums
HKOJIOTHUECKUX (PAKTOPOB: aOMOTHUECKHE, OMOTHYECKHE, AHTPOIIOTEHHBIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBHUS »Kosornueckux ¢akropos. [Ipasuio
munumyma (K. Hdnpenrens, FO. JIubux). TonepanTHOCT. DBpHUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak dKosorndyeckuid Qaxrop. [leiictBue
pa3HbIX YYacCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE
IpYNIbl pacTeHU U KUBOTHBIX MO OTHOILIEHHUIO K cBeTy. CUTHanmbHas poJib
ceera. POTONEPUOAU3M.

Temmeparypa kak oskojoruueckuit Qakrop. JlelicTBue Temrmeparypbl Ha
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opranu3Mmsl. [loiikuiaoTepMHbIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHbBIE
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak dkonorumueckuid ¢akrtop. IlpucmocobneHuss pacteHuid K
MOJIIePIKaHUI0 BOAHOTO Oananca. Knaccudukamus pacTeHuil M0 OTHOMICHHIO K
BoJie. [IprcriocoOeHust JKUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJIHAs, HAa3eMHO-BO3/YIIHAs, MOYBEHHas,
riyOMHHasE TOAINIOYBEHHAs, BHYTpHOpraHusMeHHas. @Ouzuko-xuMHu4eckue
ocobeHHOCTH cpen oOuTaHusi opraHu3zMoB. [IpucnocoOneHnss opraHu3MoB K
YKU3HU B Pa3HbIX cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOuHBIE U
roguyHble  puUTMbl.  IIpucnocoGieHHOCT,  OpPraHU3MOB K  CE30HHBIM
M3MEHEHUSM YCIIOBHUH KU3HHU.

XKuznennole ¢opmbl opraHuzMoB. lloHsTHE 0 JKM3HEHHOW (opme.
Kuznenuole (GopMbl pacTeHUIl: JAepeBbs, KyCTapHUKH, KYCTapHHUKHU,
MHOI'OJIETHUE TpPaBbl, OJHOJETHHE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX:
rUAPOOMOHTBI, T€OOMOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTpOEHHs U 00pasa
YKU3HU.

buotnueckue gaxtopsl. Buabl 6MoTHUECKUX B3aMMOAEHCTBHM: KOHKYPEHLIUS,
XMIIHUYECTBO, cuUMOMO3 u ero ¢opmbel. Ilapasutusm, Koomepauus,
MyTYyaJlu3M, KOMMEHCAJIU3M (KBapTHPAHTCTBO, HaXJIEOHMYECTBO).
Herpoduueckue B3aumopeiicTBus (Tonuueckue, popuueckue, hadpudeckue).
3HayeHrne OMOTHYECKUX B3aMMOACUCTBUI Ul CYIIECTBOBaHHUS OPraHU3MOB B

cpeae oOuTaHuUs. HpI/IHI_II/IH KOHKYPCHTHOI'O NCKIIFOYCHUA

DKOJIOrn4ecKue XapaKTEPUCTUKU HOIYJISILUH. [omymsiumst KaK
Ouonoruueckass cucremMa. Poiab HEOJHOPOJHOCTH Cpenbl, (PU3MUECKUX
OapbepoB U ocoOeHHocTel  Ouojoruu  BUAOB B  (OPMHUPOBAHUU
IIPOCTPAHCTBEHHOM  CTPYKTYpbl — nomyisuuil. OCHOBHBIE  IIOKa3aTelu
HOMYJISIIMK: YUCIEHHOCTh, IJIOTHOCTb, BO3PACTHAs M IIOJOBas CTPYKTYpa,
POkK1aeMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIMS.

OKoJIoru4eckasl CTpykTypa nonyasinud. OIeHKa YUCIEHHOCTH TIOIYJISLNH.
JlnHamuka nonyssinuy U e€ peryisiuus. buotndueckuil moTeHyan nonyJIsnuy.
MopnenupoBanue JIUHAMHMKU Tonyiasiuud. KpuBble pocTa YHCIEHHOCTU
nonynsiiy. Kpusble BbokuBaHus. Perynsius YMCIeHHOCTH MONYJISIUN: pOJb
(GakTOpoB, 3aBUCAIIMX W HE 3aBUCSIIUX OT IUIOTHOCTU. DKOJOTHYECKHE
ctpateruu BUJo0B (I- u K-ctparerun).

[Tonstne 00 sKoymormueckoil Hume Buaa. MecrooOutanue. MHoOromepHas
Mozelb 3kojornueckord Humm JIx.M. XarunHcoHa. Pa3mepsl 3K0norndeckon

HHIIIHN. HOT@HHI/IHJ'IBH&?I " pcaiIn30BaHHAas HUIIN.
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Bun kak cucrema nonynsuuid. Apeansl BUAOB. Buisl M HMX KU3HEHHbBIE
CTpaTerud. 3aKOHOMEPHOCTH IIOBEIEHUS M  MUIPAlUil  KUBOTHBIX.

buonornyeckne nHBa3uN YY>XKECPOOHBIX BUI0B

CoobmectBa opranu3moB. buornenoz u ero crpykrypa. CBs3um MexIy
OopraHu3MamMu B OMOIEHO3e. DKOCHUCTeMa KakK OTKpbITas cuctema (A.JDx.
Tencnu). @yHKIMOHAIBHBIE OJIOKH OPraHU3MOB B 3KOCHUCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, pelylleHThl. Tpoduueckue ypoBHU. Tpoduueckue menu u ceTH.
AbuoTtnueckue 610ku 3kocucreM. [1ouBbl U Wikl B 3kocucteMax. Kpyrosopor
BELICCTB U ITOTOK SHEPIUU B DKOCHCTEME.

OcHOBHBIE ~ IIOKa3aTeld  OJKOCUCTEMBIL.  buomMacca U mpomykuus.
DKOJIOTUYECKHE MUPAMU/IbI YU CENl, OMOMACChl U DHEPTHH.

HamnpapneHHble 3akOHOMEpHbIE CMEHBbI COO0IIECTB — cykueccuu. [lepBuunble U
BTOPUYHBIE CYKLECCHUM W HUX INPUYMHBL. AHTPOINOIEHHBIE BO3JCUCTBUSA Ha
cykueccun. KnmmakcHoe cooOmiectBo. buopasHooOpasue U  1MoJHOTa
KPYTOBOPOTa BEILIECTB — OCHOBA YCTOMUMBOCTH COOOILECTB.

ITpuponHbie 3KOCHCTEMBI. AHTPOIIOI€HHBIE 3KOCHCTEMBL. ATPOIKOCHCTEMA.
ArponieHo3.  Paznuuus  Mexay — aHTpONOr€HHBIMH U NPUPOJHBIMU
IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHblE KOMIIOHEHTHI ypOoskocucteM. [opoackas
¢diopa u dayna. CunaHTponuzanusi ropoJckoil ¢aynsl. buonornyeckoe u
X035IICTBEHHOE 3Ha4YeHUe arpo’KOCUCTEM u ypOOIKOCHUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aHUMOJICHCTBHII OpraHU3MOB B
DKOCUCTEMAX.

IlepeHoc o2HepruM M  BEIIECTB MEXAY CMEXKHBIMH JKOCHCTEMaMHU.
YCTONYMBOCT  OPraHW3MOB, IONYJSALMA M OKOCHCTEM B  YCIOBHUAX

€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JAEHCTBUI
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buocepa — oOmemnnanerapuas oOosiouka 3eMiH, TJe CYIIECTBYET WU
cylecTBoBajia Xu3Hb. YueHue B.M. Bepnanckoro o 6umocdepe. ObGmnactu
6uocdeps! u e€ cocran. JKnuBoe BeliecTBo OMochepsl U ero GyHKIUH.
3aKOHOMEPHOCTH cyllecTBOBaHUS Onocdeprl. OcodeHHOCTH Omochepsl Kak
robanpHOM  dKOocHCTeMBbl. JlMHaMWU4Yeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB W OMOT€OXMMHUYECKHE LHKIBI (YrJiepojaa, a3oTa).
PurmuuHOCTS siBIEHMIT B Onochepe.

3onanpHOCTh OMoOcheprl. IlonstTre o Omome. OCHOBHBIE OWOMBI CYIIU:
TYHJ[pa, XBOWHBIC Jieca, CMEIIaHHbIE W IMUPOKOJIUCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, IyCTHIHHW, TPONHMYECKHE Jieca, BBICOKOTOphs.  Kummar,
pacTUTENbHBINA U )KUBOTHBIA MHp OMOMOB CYIIIH.

CprKTypa u q)yHKL[I/IH JKUBBIX CUCTEM, OILICHKA UX PECYPCHOTO NOTCHIHAIA U




OouocdepHbIX QyHKIHIA
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OKOJIOTUYECKME KPU3UChl M UX MpUYMHBL. Bo3aeilcTBue uenoBeka Ha
ounoctepy. 3arpsi3sHeHue BO3AYIIHON cpenbl. OXpaHa BO3ayxa. 3arpsisHCHHE
BOJIHOM cpenpl. OXpaHa BOAHBIX pecypcoB. Paspymienue mouBbl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHeHne kiumara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HAa PACTUTENbHBIA M XKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U )KMBOTHOrO MUpa. OCHOBHbBIE MPUHIIUIIBI OXPaHbl TPUPOJBI.
Kpacubie kuuru. Ocobo oxpansiemble npupoanbie tepputopun (OOIIT).
borannueckue casibl ¥ 300J0TMYECKUE MApKH.

OcCHOBHbBIE NPHUHLUIIBI YCTOMYMBOIO Pa3BUTUS YEJIOBEUECTBA U INPUPOIBI.
PanmonanbHOE  TPUPOAONOIB30BAHME W COXpPAHEHUE OHMOJIOTUYECKOTO

pa3zHooOpasus 3emiu




