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INOACHUTEJ/IBHASA 3AIINCKA

[TporpamMmMa mno yueOHOMy mpeaMeTy «buosorus» (fanee - OHOIOrHsS) Ha
ypOBHe cpeiHero obOiiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dejepanbHOTO
3aKoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit @esepaniym»,
dI'OC COO, Konuernuuy TpernojaBaHus ydyebHoro mpeamera «buonorusi» u
OCHOBHBIX T10JI0’KeHUH (peiepanbHOM paboueii TporpaMMbl BOCITUTAHUS.

CornacHo monoxkeHusim PI'OC COO npodusbHble yueOHble MpeaMeThl,
u3yuaemble Ha YryyOJEHHOM YpDOBHe, SIBASIOTCS criocobom auddepeHmanyim
o0yueHMs] Ha YpOBHEe CpeAHero oO0Iero oOpa30BaHHUS W ITPU3BaHBI 00ECTIEUMTH
TIPeeMCTBEHHOCTb MeXKJy OCHOBHBIM OOIMM, CpeJHUM OOIUM, CpeaHUM
npocheCcCHOHaIbHBIM 1 BBICIIUM 0Opa3oBaHHeM. B TO ke BpeMsi KaXK[bIM U3 3THX
yueOHBIX TIPeIMETOB [O/DKEH OBbITb OPHEHTHPOBAaH Ha TIPUOPUTETHOE pelleHHe
oOpa3oBaTe/ibHBbIX, BOCMUTATENbHBIX W PAa3BUBAIOIIMX 3a7ad, CBSI3aHHBIX C
npodopreHTalelt 00yJarIuxcsi U CTUMY/IMPOBaHHUEM HHTepeca K KOHKPEeTHOM
o06/1acTM Hay4yHOrO 3HaHMS, CBSI3aHHOTO C Ouosorveld, MeAUIIMHON, 3KOJIOTHEM,
TICUXOJIOTHel, CTIOPTOM WU/ BOEHHBIM [IeJIOM.

[Iporpamma 10 yueOHOMY IipeAMeTy «buosnorus» maétr mnpeacTaBIeHHE O
el W 3ajayax u3ydeHuss ydyeOHOro mpeameta «buosorusi» Ha yriay0siéHHOM
yPOBHe, orpejiefisieT 00si3aTesibHOe (MHBapHUaHTHOE) MpeJiMeTHOe COo/lepyKaHue, ero
CTPYKTYpHMpOBaHHe [0 pa3jeflaM U TemaMm, pacrpejefeHle 10 KJjaccam,
pPeKOMeH/lyeT TI0C/ieZloBaTe/TbHOCTh H3ydeHUs yueOHOTO MaTepuana C y4éTOM
MeXIMpeAMEeTHbIX W BHYTPUIIPEJIMETHBIX CBsi3el, JOTMKKA yueOHOro ripoliecca,
BO3paCTHBIX 0coOeHHOCTeM oOyuwatoiuxcsi. B nporpamme 110 OHOIOrUM
peasM30BaH TPUHLIMIT TIPEeMCTBEHHOCTU C U3yueHWeM OHOJIOTMM Ha YPOBHE
OCHOBHOro  o0Iero oOpa3oBaHMs, Osarogapsi ueMy  ITPOCMAaTpHBAeTCs
HamnpaB/eHHOCTb Ha  TMOC/efylollee pa3BuTHe OUONOTUUECKHWX  3HAHUH,
OPHEHTHPOBAHHBIX Ha (POPMHpOBaHHE eCTeCTBEHHO-HAyYHOTO MHPOBO33DEHHUS,
5KOJIOTUUECKOT0 MBILIIeHUs], Tpe/ICTaB/lIeHuil O 370pOBOM o0Opase >KW3HU, Ha
BOCTIMTaHWe Oepe)KHOTO OTHOIIeHWs K OKpy»Karollledl TpupoAHoi cpeze. B
rporpaMMe 10 OHOJIOTHH TakKe TOKa3aHbl BO3MOXXHOCTH YueOHOTo TipegMeTa
«buonorusi» B peanusauuu TpeboBanuit PIrOC COO K MIaHUpPyeMbIM
JMYHOCTHBIM, MeTarpeAMeTHbBIM W TIpe]METHBbIM pe3yibTaTaM o00OydeHUs U B
dbopMUpOBaHNY OCHOBHBIX BWJIOB yueOHO-TIO3HABAaTeNbHOU  [JesiTeTbHOCTH
oOyyJaroImuxcss I0 OCBOEHMIO COjlep>KaHHs Ouonornueckoro obpa3oBaHus Ha
ypOBHe cpeziHero o01iiero obpa3oBaHusl.

YuebHbIN npeaMeT «buonorus» Ha ypoBHe cpefHero obiriero obpa3oBaHUs
3aBepiiaeT Ouosorudyeckoe o6Opa3oBaHMe B IIKOJe W OpPHWEHTHPOBAaH Ha
paciiiMpeHye W yriayOsieHrWe 3HaHWN OOyuarol[uXCs O >KUBOW TIPUPOjie, OCHOBaX



MOJIEKYJIIPHOM W K/IeTOUHOM OWOIOruu, 5MOpHMOOrMd U OWONOTHUU pa3BUTHS,
TeHeTHKHU, CeeKIUU, OM0TeXHOIOTUH, SBOJIIOLIMOHHOTO YUeHHUs U 9KOJIOTHH.

N3yyenue yuebHOro mnpeamera «buosiorvs» Ha yryiyb/eHHOM YpOBHe
OPUEeHTHPOBAaHO Ha TMO/JTOTOBKY OOyYarol[uXCsi K TIOCTeJYIOL[eMY T0/TyueHUIO
Obuonornueckoro obpa3oBaHuMs B By3aX W OpraHM3alUsgX  CpeJHero
npodeccroHambHOr0 06pa3oBaHusi. OCHOBY ero Cofiep>KaHusi COCTaBJ/IsieT CUCTeMa
OvoOorMuecKUx  3HaHWMW, TIOMYYEHHBIX TIPU  HW3y4eHUM  00yuarol[MUCS
COOTBETCTBYIOLUX CUCTEMATUUYeCKUX pa3fiesioB OHMO/IOTMH Ha yPOBHE OCHOBHOTO
obiero o6pa3zoBanus, B 10—11 Knaccax 3TH 3HaHUS TIOyYarOT pa3BuTHe. Tak,
paciiiMpeHbl ¥ yrayOseHbl OWOOrMYecKre 3HAHUSI O DPACTEHHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me uesjoBeKa, OOL[UX 3aKOHOMEDHOCTSIX »KU3HH,
JIOTIOJTHUTETbHO BK/TFOUEHbI OMOIornyecke CBeZleHus TIPUK/IaJIHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIIO/b30BaTh KaK OPUEHTUPHI /ISl TIOC/IeyIOIero
BbiOOpa mpodeccun. Bo3mokHa Tak)ke HHTerpalusi OMOJOTHYecKUX 3HAHUM C
COOTBETCTBYIOIIMMU 3HAHUSMM, TOJyUYeHHbIMHA OOYyUarol[UMUCS TIPU H3yYeHUU
bu3uKY, XUMUM, reorpadyy 1 MaTeMaTHKH.

CrTpykTypa mporpaMmbl 110 yuyebHOMy mpeameTy "Buomorust" oTpakaer
CUCTEMHO-YDPOBHEBbIi M 9SBOJIIOI[MOHHBIM TOAXOAbI K W3yUeHU0 OWOIOruH.
CornacHO UM, U3y4arOTCsl CBOMCTBA 1 3aKOHOMEPHOCTH, XapaKTepHbIe [Jisl )KUBbIX
CUCTeM pa3HOr0 ypOBHSI OpraHu3aliy, BOJIOLMK OpPraHMUecKoro Myupa Ha 3emiie,
coxpaHeHHUs1 OWONOrMUecKoro pas3Hoobpasus TimaHeTbl. Tak, B 10 Kmacce
M3y4al0TCs OCHOBBI MOJIEKY/ISIDHOM U K/IETOUHOW OHO0/IOTHH, SMOPUOIOTHM U
O6uvonoruu pasBUTHS, T€HETUKU U CeseKLuM, OMOTeXHOIOTUM U CUHTEeTUUYeCKOM
Ouosioruy, aKTyaJM3UPYIOTCS 3HaHUS 00ydYaroluxcs 1o OOTaHMKe, 300JI0THH,
aHaToMuM, (usnosioruu uenoBeka. B 11 kjacce u3yyarOoTCs 3BOIOL[MOHHOE
yueHre, OCHOBBI 9KOJIOTUU U yueHHe 0 buocdepe.

YuebHbIi  TIpeaMeT  «buojiorusi»  MpU3BaH  00eCIeUHuTh  OCBOEHHE
00yuaroImyMuCs OMOOrMUeCKUX TeOpyuid U 3aKOHOB, Ujel, TIPUHLIUIIOB U TIPaBUJI,
JIe)KallluX B OCHOBE COBPEMEHHOU eCTeCTBeHHO-HayYHOU KapTHUHbI MUPa, 3HAaHUW O
CTPOEHUM, MHOroo0pa3uM U OCOOEHHOCTSIX K/IeTKH, OpraHu3Ma, MOIMyJ/IsLUH,
Ouo1eH03a, 9KOCHUCTEMbI, O BBIJAOLIMXCS HAYYHbIX OCTU)KEHUSIX, COBPEMEHHbIX
UCC/IeIOBaHUSIX B OMOJIOTHY, TIPUK/IAIHBIX acrieKTaxX OMojornueckux 3HaHui. [jis
pa3BUTHS U TIOAJEp>KaHUsS HWHTepeca OOydJaromumxcsi K OMOMOrMM Hapsiay Co
3HAYUTe/IbHBIM 00bEMOM TEOpPeTHUeCKOro MaTepuasia B CO/lepP’KaHHUU TTPOrPaMMBI
o Ouosiorvy MpeAyCcMOTPEHO 3HAKOMCTBO C MCTOpUEN CTaHOBJIEHWS U Pa3BUTHUS
TOW WIM WHOM o00sacT OWONOTWH, BK/IQ[JOM OTE€UECTBEHHBIX U 3apyOe’KHBIX
YUéHBIX B pellieHre BayKHENIIINX OUOIOrMueCcKUx 1 3KOJI0rMUeCcKUX mpobsiem.

Lens n3yuenus yueOHoro npeamerta «buosorusi» Ha yriyb1éHHOM ypoBHE —
oB/laZieHWe  OOyvaroIIUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKLIMOHA/IbHOM



OpraHM3allud JKUBBIX CHCTEM PA3HOrO0 paHra U mpuobpeTeHye yMeHHM
WCTI0/Tb30BaTh 3TU 3HAHUS B (JOPMHUPOBAHUM MHTepeca K oripejie/iéHHON 0b6sacTu
rpoecCMOHAILHOM  JIeATe/TbHOCTH, CBSI3aHHOM C Ouojiorveil, wid K BbIOOPY
yueOHOTO 3aBejieHUs [is TIPO0JKeHUs O1ooruueckoro oopa3oBaHusl.

HocTwkeHne 1jed UW3ydeHHss YyueOHoro mpeamera «buosorus» Ha
yriay0/€éHHOM YpoBHe 0becrieurBaeTCsl pellieHreM Cie[yIoIIUX 3azau:

OCBOeHMe 00yYaroIMMUCS CUCTeMbl OMOOTHYeCKUX 3HaHWN: 00 OCHOBHBIX
610/I0TMUeCKUX TeOpHsiX, KOHIEMLMsX, TUIoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
TIpaBU/IaxX, COCTABJISIONIMX COBPEMEHHYI0 eCTeCTBeHHO-HayUHYI0 KapTUHY MUPa; O
CTpOeHuH, MHOroobpasur U 0cCoOeHHOCTSIX OWONMOrHYecKHX CHCTeM (K/IeTKa,
OpraHu3wm, MnomyJsius, Buj, 6uoreotieHos, buocdepa); 0 BbIJAOIMXCS OTKPBITHSIX
Y COBPEMEeHHbIX UCC/IeZIOBaHUsIX B OUOJIOTHY;

O3HAaKOMJIeHHEe OO0ydYaroIuxcsi C MeTO/JaM{ TIO3HAHUSI JKUBOW TIPUPO/bI:
WCC/IejoBaTe/IbCKUMA ~ MeTOZaMM  OMOJIoOTHYeCKMX HayK  (MOJIeKy/IsSpHOU |
KJIeTOYHOW Ouosoruu, smMOpuosiorTMd W OWOMIOTWM DPa3BUTHS,, TeHETUKU W
ce/ieK[uM, OWOTeXHOJIOTUM U CUHTeTHUeCKOW OHOoJIoruM, —I1a/le0HTOJIOTHH,
9KOJIOTHMH);  METOJaMH  CaMOCTOSITe/IbHOTO  TIpOBeZieHWsT — OUoornueckux
vccieoBaHMM B jabopaTopud W B Tipupojie  (HabsrofeHue, HW3MepeHHe,
9KCTMepPUMEeHT, MO/ie/IMPOBaHuUe);

OBjlajieHHe  OOyvaroIMMHUCS YMEHHUSIMH: CaMOCTOSITeIbHO  HaXO/[UTh,
aHa/IM3UPOBaTh M HCII0/Ib30BaTh OUWOMOTMUECKYI0 WH(OPMAIHIO; TT0/b30BaThCS
OMOIOTMUeCKON TEPMUHOJIOTHEN YW CHUMBOJIMKOW; yCTaHABMBATb CBSI3b MEXKIY
pa3BuUTHEM OWOMOTMM U  COLMAJbHO-5KOHOMUYECKUMU U 3KOJIOTHYeCKUMU
npobsieMaMy  uesioBeUeCTBa; OLIEHWBATh TIOC/IE/ICTBUSI CBOEM JesTeTbHOCTU TIO
OTHOIIIEHWIO K OKpY)KaloIlleid TMPUPOAHON cpefie, COOCTBEHHOMY 3/I0POBBIO H
3[JOPOBBI0  OKDYXKAIOIIMX  JItOJlel; O0OOCHOBBIBAaTbL W COO/MIOATh  MephI
nporIaKTUKKA UHQEKIMOHHBIX 3abojieBaHui, TpaBUia MOBeJeHUs] B TIpPUpoOjie U
obecrieueHrsi 6€30MacHOCTA COOCTBEHHOMW >KU3HEZesATeTbHOCTA B UPe3BbIYaiHBIX
CUTyal[UsiX TPUPOAHOTO W  TEXHOTeHHOrO0 XapakTepa; XapaKTepU30BaTh
coBpeMeHHbIe HayuHble OTKPBLITHS B 00/1aCTH OUOIOTUH;

pa3BUTHe y 00yuaroluXcs UHTe/IIeKTyaJbHbIX U TBOPUECKHUX CIIOCOOHOCTeMN
B TIpOL[eCcCe 3HAKOMCTBA C BbIJANOLIMMUCSA OTKPBITUSIMU U COBPEMEHHBIMU
WCC/IeJOBaHUSIMU B OHOJIOTHY, pelllaeMbIMM ef0 MpobjemMamMu, MeTOZ0/oTHel
61o0rNUeCcKoro MCCIIeJOBaHUSI, TIpOBe/IeHUsT 9KCTIepUMeHTaTbHbIX
MCC/IeJOBaHUM, pellieHUs1 OM0/IOTHUYeCKUX 3a/lay, MO/Ie/TMPOBaHusl OMOIOrUuecKrux
00BEKTOB U TPOL[ECCOB;

BOCTIMTaHHe Y 00y4YarolyXCsl [IeHHOCTHOTO OTHOILIEHUS K >KUBOUW TPHUPO/ie B
1[eJIOM U K OT/ie/IbHbIM eé 00beKTaM U siBjieHusiM; (OpMUPOBaHKe 3KOJI0TMUeCcKo,



reHeTUYeCcKOM TpaMOTHOCTH, OOIell Ky/JbTypbl TIOBeJleHHWSI B TIPUPOJE;
WHTerpalyy ecTeCTBeHHO-HAayUHbIX 3HAaHUM;

nproOpeTeHre  OOYYarOIMMKCS ~ KOMITETEHTHOCTH B pal[dOHAbHOM
TIPUPO/IOTIONB30BaHUM  (COO/IOZIeHre TIpaBW/I TIOBEJIeHHSI B TIPUPOZe, OXPAHbI
BU/IOB, SKOCHCTeM, Orocdepsl), cOXpaHeHHH COOCTBEHHOTO 3/J0POBBSI U 37I0POBbS
OKpYXKawIux Jirofelt  (cobmofeHusi Mep TpodUIaKTUKA — 3aboJieBaHuUM,
obecrieueHre 6e301aCHOCTH >KU3HEEATEeTbHOCTH B UPE3BbIUYAMHBIX CHUTYaI[UsX
MIPUPOJHOTO Y TEXHOTeHHOTO XapakTepa) Ha OCHOBE  WCITO/Ib30BAHUS
OMOIOrMUeCKUX 3HAHUM U YMEHHUH B TTIOBCeHEBHOM »KU3HU;

CO37laHWe  YCJOBUM  JyId  OCO3HAaHHOTO  BbIOOpa  0Oyuaro[UMMUCS
VIH/IMBU/1yaJIbHOU oOpa3oBaTebHOU TPaeKTOpHH, criocoOCTByOITeH
Noc/ieiyroliemMy MnpoecCUoOHaIbHOMY CaMOOMpe/e/IeHHI0, B COOTBETCTBUM C
WHAVBU/Iya/IbHBIMU UHTE€PeCaMU 1 TIOTPeOHOCTSIMU pervoHa.

OO11ee uKCIO YacoB, OTBE/IEHHBIX Ha M3yueHHe OHMOJIOTMH Ha YriyOJIeHHOM
ypOBHe cpejiHero obiero oobpa3oBanusi, coctasssieT 204 yvaca: B 10 knacce — 102
yaca (3 yaca B Hefie/t0), B 11 knacce — 102 vaca (3 uaca B Hejie/to).

OT0O0op OpraHu3alMOHHBLIX (DOPM, METOJOB M CPeACTB 00yueHHS] OHOJIOTUH
OCYILIeCTB/ISIETCS C yuéTOM Crel(UKU ero cofiep>KaHusl W HarlpaBJeHHOCTH Ha
NpOZIo/DKeHe  OMO/IOTMUeCKOro  00pa3oBaHUS B OpPraHM3alUsaX CpPeJHero
npoheCcCHOHAILHOTO U BhICIIIero 06pa3oBaHMs.

OO0s13aTe/TbHBIM YC/IOBHEM TTpH 00yueHHH OMOJIOTHY Ha YI/Ty0/IEHHOM ypOBHE
SIBJISIeTCSl TIPOBeZieHWe J/1abopaTOpPHBIX U TMpaKThyeckux paboT. Takke ydactve
00yuaroIuXcss B BHITIOJHEHUH TMPOEKTHBIX U yueOHO-HCC/Ie[JoBaTe/TbCKUX paldoT,
TeMaTHKa KOTOPBLIX OIpeZeisieTCsl yuYMTe/leM Ha OCHOBe  HMMEROIIUXCS
MaTepraTbHO-TEXHUUECKHUX PECYPCOB M MECTHBIX MPUPOAHBIX YCIOBHUH.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Cojiep)kaHue TpOrpamMMbl, BBIZIEJIEHHOE KypCU8OM, HE BXOAUT B TMPOBEPKY
rocyJlapcTBeHHOU uToroBou arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemMeHHasi 6uo/orusi — KOMIJIeKCHasi Hayka. KpaTkasi MICTOpUsT pa3BUTHUS
O6uonoruyd.  bBuosoruyeckue  HaykKM U H3yyaeMble UMM TpOOJIeMBI.
@dyH/JaMeHTa/IbHble, TPUKJIaJHble U TIOUCKOBbIe Hay4yHble WCC/Ie[OBaHUs B
buosiorum.

3HaueHue Ouosiorny B (hOPMUPOBAHUM COBPEMEHHOM eCTeCTBeHHO-HayuHOU
KapTuHbl Mupa. IIpodeccun, cBsizaHHble C Ouonorueil. 3HaueHue OUWONOTHH B
MpaKTUUeCKOM [JlesiTe/IbHOCTH ue/ioBeKa: MeAul[MHe, CelbCKOM XO3SICTBeE,
TIPOMBILLIJIEHHOCTH, OXPaHe MPUPO/bL.

JleMoHCTpanuu

[TopTpetsl: Apuctotens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. lapBuH,
Y. T'apBei, I'. Mengens, B. Y. BepHagckuii, U. I1. ITaBnos, Y. 1. Meunukos, H.
W. BaBusos, H. B. Tumodees-PecoBckuii, [[)x. YorcoH, ®@. Kpuk, [1. K. bensies.

Tabnuipl U cxembl: «CBsi3b OUOMOTMM C APYTMMH HayKamu», «CucreMa
O6rooruuecKux HayK».

Tema 2. JKuBble CUCTeMbI M UX U3y4YeHHe

JKuBble cucTembl KakK TipegMmeT u3ydeHus Ouonoruu. CBONCTBA JKHUBBIX
CUCTeM: eJWHCTBO XWUMHYECKOr0 COCTaBa, [JAWCKPETHOCTb U L[eJIOCTHOCTB,
C/IOKHOCTb M YIIOPSIIOUEHHOCTb CTPYKTYPbl, OTKPBITOCTh, CaMOOpraHU3aLus,
CaMOBOCITIpOM3Be/IeHre, Pa3ApaKUMOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE.

YpoBHM oOpraHu3alid >KUBBIX CHUCTEM: MOJIEKY/ISIDHBIM, KJI€TOUHBIH,
TKaHeBbIH, OpraHu3MeHHbI, TOIY/ISILIMOHHO-BU/I0BOM, 9KOCUCTEeMHBIN
(buoreotieHoTHMUeCKU), OuocdepHbiii. [Ipoiiecchl, MPOUCXOASAIIME B >KHUBBIX
cucteMax. OCHOBHbIe MpPU3HAKU >XUBOro. ’KW3Hb Kak (popMa Cyll[eCTBOBaHUS
Marepuu. Hayky, n3yyaroiue K1uBble CUCTeMbI Ha Pa3HbIX YPOBHAX OpraHU3aLiuu.

V3ydyeHue >KHMBBIX cucTeM. MeTozbl O6uosiorndyeckoid Hayku. HabmopeHue,
v3MepeHue, SKCIIepUMeHT, CUCTeMaTHr3alusi, MeTaaHanu3. [ToHsATHe 0 3aBUCUMON U
He3aBUCUMOUW miepeMeHHOW. [lnaHWpoBaHWe 3sKcrepuMmeHTa. I[locTaHOBKa U
npoBepka rurote3. HyneBasi rumnore3a. [ToHsATHe BLIOOPKH U €€ JOCTOBEPHOCTD.
Pa3bpoc B Owuosiorndyeckux fAaHHbIX. OlleHKa JOCTOBEPHOCTU TIOJyUeHHBIX
pe3y/ibTaToB. [IpUuUMHBI MCKaKeHWsI pe3y/abTaToB 3SKCcrepuMeHTa. [loHsTuhe
CTaTUCTUYECKOTO TeCTa.

JdeMoHCcTpanuu



Tabmurel ¥ cxembl: «OCHOBHBIe TIDU3HAaKU JKU3HW», «buonoruueckre
cuctembl», «CBOMCTBAa >XMBOM MaTepum», «YPOBHU OpraHU3aluyd >KUBOU
npupoAbl», «CTpoeHWe >XUBOTHOU KJIEeTKW», «TKaHW >XUBOTHBIX», «CHUCTEMBI
OpraHOB YeJIOBeUeCKOro opraHu3Mma», «buoreonenos», «buocdepa», «MeTobl
W3y4eHUsl >KMBOW MMPUPO/IbD».

OO6opymoBanue:  jabopaTopHoe  00OOpyZiOBaHWE  [JI1  IIPOBeIeHUs
HabJTr0/JeHui, U3MepeHuH, SKCIIepUMEeHTOB.

IlpakTnueckas pa6ora «Vcrosb30BaHWe PA3/IMYHbIX METOJOB IIpU
V3YUEHUU >KUBBIX CUCTEM.

Tema 3. buosiorust KiieTKku

Krnetka — CTpyKTypHO-(QYHKLMOHA/IbHAs eJWHULIA >KUBOro. Vcropus
OTKpbITHUs KneTKU. PaboThl P. I'yka, A. JleBenryka. Knetounas Teopus (T. LlIBaHH,
M. Ilneupen, P. BupxoB). OCHOBHbIE TIOJIOKEHUSI COBPEMEHHOU KJIETOYHOMU
TeOPUH.

MeToapl  MOJIEKY/ISIDHOM W KJIeTOYHOW  OWo/IorTMH:  MUKPOCKOIHS,
xpoMarorpagus, 37eKTpodopes, MeTOJ, MeYeHbIX aTOMOB, Au(d@epeHLMaTbHOE
LeHTpU(yrupoBaHue, Ky/JIbTUBHDOBaHUE KJ/E€TOK. F3yueHue (PUKCUPOBAHHbIX
K/1emok. DneKTpoHHass MUKpockonusi. KoHgokanbHass mukpockonusi. BumanbHoe
(npusicusHeHHOe) u3yueHue KAemok.

JeMoHcTpanuu

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

Tabuipl U cxembl: «CBeTOBOM MUKPOCKOI», «DIeKTPOHHbI MUKDPOCKOTI»,
«/cTopusi pasBUTHSL METOZ,0B MUKPOCKOITUW».

Ob6opyznoBaHue: CBEeTOBOM MHKDPOCKOI, MHKPOTIpernaparbl paCTUTe/bHBIX,
YKUBOTHBIX U OaKTepraibHbIX K/IeTOK.

IIpakTnueckasa pabdora «M3yueHrne MeTO/0OB K/IETOUHOM OuomOrun
(xpomartorpadusi, 3snekTpodopes, aubddepeHIMaTbEHOe —LeHTPU(YTUpOBaHue,
[TLIP)».

Tema 4. Xummnueckasi opraHnv3aniusi KJ1eTKH

XVMMHAUYECKUM COCTaB K/IETKA. Makpo-, MUKpPO- U YJbTPaMUKPO3/IEMEHTHI.
Boga u eé ponb Kak pacTBOpUTe/Isl, peareHTa, ydyacThe B CTPYKTYpUpPOBaHUU
KJIeTKH, TeTuIopery/siiuu. MuHepanbHble BellleCTBa K/I€TKW, WX OWoIoruveckas
poJib. POJIb KATUOHOB ¥ AHMOHOB B KJIETKE.

Opranuueckue BelllecTBa K/eTKU. buosmoruueckue nosmMepsl. besku.
AMUHOKUCTOTHBIN cocTaB 6enkoB. CTPyKTypbl 6enkoBoit Moseky/bl. [lepBuyHas
CTpyKTypa Oenka, TenTWgHas CBs3b. BTopWuHasi, TpeTUuHasi, YeTBepTHUHas
CcTpyKTypbl. [JleHaryparms. CpoiictBa 0OenkoB. Knaccudukaiyss — 6enkos.
buonoruueckre ¢hyHKIuM 6enKoB. ITpUOHbL.



YrneBoabl. MoHOCaxapubl, Aucaxapuzbl, OJTMrocaxapy/bl U MOIMCaxapyupbl.
OO6uuit  1aH cTpoeHus W (U3MKO-XUMUUYECKHWe CBOWCTBA  yT/IeBOJOB.
bronornueckre yHKLMM yI/I€BOJOB.

Juruzapl. T'uapodumbHO-TUAPOodoOHBIe cBoOicTBaA. Knaccubukalys IUMii0B.
Tpurnuuepuabl, @Qoc@osaunuisl, BOCKU, CTepoujbl. buosornueckue QyHKIUU
munuzoB. OO6IHe cBoicTBa OMO/TOrMUeCKMX MeMOpaH — TeKyueCThb, CTTIOCOOHOCTh K
CcamM03aMbIKaHHI0, MMOTYTIPOHULIAEMOCTb.

Hyxnennosele kuciotel. [JHK u PHK. CrpoeHve HYyK/I€MHOBBIX KHUC/IOT.
Hyxneotuapl. Tlpunuun komrieMeHTapHocTU. [TpaBuso Yapradda. Ctpykrypa
IMHK — gBoiiHast crivpanb. MecToHaxoxkaeHrne u 6uonorunueckue dyskuym JHK.
Bugel PHK. ®ynkiuu PHK B kieTke.

Ctpoenue mosekysbl AT®. Makpospruueckve CBsi3u B MoJiekyne ATO.
buonoruyeckue dbynkuuu AT®. BoccTaHOB/IeHHbIE TEPEHOCUUKHU, UX (DYHKLIUU B
Kinetke. [/lpyeue Hykneosuompugpocpambl (HTD). CekBeHupoBanue [IHK.
MemoobI 2eHOMUKU, MPpAHCKpUNMOMUKU, NPOMeoMUKLU.

CrpykTypHasi 6uonorus: 6uoxumuueckve u 6uodunyeckre MCC/ieI0BaHUS
cocTaBa Y TIPOCTPAHCTBEHHOW CTPYKTypbl OWoMosieKyn. MooeupogaHue
cmpykmypbl U (pyHKyuli 6UOMOAeKYyN U ux Komnaekcos. KomnbiomepHblil Ou3ativ u
opeaHuuecKuli cuHme3 6UOMO/EKYN U UX HENPUPOOHbIX AHA/N0208.

JeMoHcTpanuu

IToptpetsr: JI. [Tonunr, K. YorcoH, ®. Kpuk, M. Yunkuuc, P. ®paHK/iuH,
@. Canrep, C. IIpysunep.

Huarpammbl:  «PacripefieieHMe XUMHUUYECKUX 37IEMEHTOB B  HEKHWBOU
nipupojie», «PacrpejeneHrve XMuMAUeCKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabmuipl U cxembl: «Ilepuoanueckass Tabivila XUMHUECKUX 3JIEMEHTOBY,
«CTpoeHue MOMeKyJbl BOJbl», «BeljecTBa B cocTaBe OpraHusMoB», «CTpoeHue
MoJieKysbl Oenika», «CTpyKTypbl OenKoBOW MOJieKy/bl», «CTpoeHHe MOJIeKY
yriaeBosoB», «CTpoeHHWe MOMeKya JUNuAoB», «HyKIenHOBble KHUC/IOTBD»,
«Ctpoenue monekyJsibl ATD».

OO6opymoBaHue: XUMHUYeCKast IIoCcyia U 000py10BaHue.

JIaboparopHasi pabora «O0HapyxeHHe Oe/TKOB C TIOMOII[bI0 KaueCTBeHHBIX
peakLyn».

JlaboparopHast  pabora  «lcciemoBaHrWe — HYK/I€MHOBBIX — KHCJIOT,
BbI/|e/IEHHBIX U3 KJIETOK Pa3/IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue M (QPyHKIUH K/I€TKH

Tumbel K/I€TOK: >yKapuoThyeckKas W NpokapuoTudeckass. CTPYKTYpHO-
byHKIMOHATbHBIe 00pa30BaHUS K/IETKHU.



CTpoeHue IPOKapUOTHUeCKON K/eTKU. KineTouHasi cTeHKa OakTepuii U apxei.
Oco0GeHHOCTH CTpOeHUsT TeTepoTpPO(HON W aBTOTPO(HON TPOKAPUOTHUYECKUX
KJIeTOK. MecTo 1 poJib MPOKaproT B OMOLIeHO3aX.

Crtpoenue U (PyHKLIMOHHMPOBaHUe 5YKapUOTHUYECKON KJIETKU.
[TnasmaTnueckass MeMOpaHa (ria3manemma). CTpyKTypa IuTa3MaTUUeCKOM
MeMOpaHbl. TpaHCTIOPT BellecTB yepe3 TIa3MaTUUeCKyr0 MeMOpaHy: MacCHBHBIM
(muddy3us, obneruéHHas AUPQy3usi), aKTUBHBIM (TIEPBUUHBIA Y BTOPUUHBIM
aKTUBHBIM TpaHcropT). [lonmympoHuiiaemocTs MeMOpaHbl. Pabora HaTpuii-
Ka/IMeBOro Hacoca. DHZOLUTO3: MUHOLMTO3, (aroluros3. DK301uTo3. KieTouHas
cteHka. CTpyKTypa ¥ QyHKLIUU K/IeTOUHOW CTeHKH PacTeHuH, rpuboB.

Hurorasma. Lluto3ons. Llutockener. [IswkeHue ryroriasMbl. OpraHouisl
k1etk. OpHOMeMOpaHHBIe OpraHOW/bl K/IeTKU: JH/OMJIa3MaTUUecKasi CeTh
(BIIC), anmapar I'onba)ky, JM30COMBI, UX CTpoeHHe U (yHKUMU. B3aumocBsi3b
0JJHOMeMOpaHHbIX OpPraHOWOB KieTKW. CTpoeHHe TpaHy/ISPHOTO peTHUKyIyMa.
Mexanusm HanpaeneHus 6eaxkoe 6 JDIIC. CuHTe3 pacTBOpPUMBIX OesikoB. CHHTE3
KJIeTOUHbIX ~ MeMOpaH. ['magkuii  (arpaHy/sipHBIA) — SHZAOIUIA3MaTHUeCKUN
petukyayMm. CekperopHasi (yHKius arnmapara ['onbmku. Modugukayus benkos 6
annapame I'onbOdcu. Copmuposka 6enkoe e annapame I'0nb0xcu. TpaHcTopT
BeLL[eCTB B KjleTKe. Bakyos pacTuTenbHbIX K1eToK. Knetounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOWJbl  KJI€TKM:  MWUTOXOHJDUM,  IJIaCTU/BIL.
IMpoucxostcoeHue mumoxoHopuli u naacmud. Cumbuozere3 (K.C. Mepesckosckuli,
JI. Mapaynuc). CtpoeHre W GyHKIMM MUTOXOHAPUM U Tinactuj. [lepBuuHble,
BTODUUHBIE U  CJOXKHbIE  IUIACTUABI  (DOTOCUHTE3UPYIOIIUX  3YKApHUOT.
X10pOomyIacThbl, XpOMOILIACThI, IEMKOIIACTHI BBICIIINX PACTEHU.

HememOpaHHbie opraHouzibl KneTku CTpoeHWe W (YHKIMM HeMeMOpaHHBIX
OpraHoOKu/I0B KJIETKMU. Pu6ocombl. IIpomedsicymouHble ¢dunamenmeol.
MukpodunameHTel. AKMuUHOBble  MUKpOoguiameHmbl. MpbllleuHble  KIETKU.
AKMUHOBble KOMNOHEHMbl HeMblWeUHbIX Kiemok. Mukporpybouku. KieTouHbiit
1eHTp. CTpoeHre U [BWKeHWe JKTYTUKOB W pecHUUeK. MUKpoTpyOouku
yuTomviadmel. LlenTpuons. benku, accoyuuposaHHble ¢ MUuKpouiameHmamu u
MuKkpompyboukamu. MomopHble 6eKu.

Snpo. Obosiouka sijpa, XpOMaTUH, KapyoIula3Ma, SIAPBIIIKY, UX CTPOEeHHe U
bynkiun. AaepHeiii 6enKOBbIM MaTpuKC. [IpocTpaHCTBEHHOE pacriojioyKeHHe
XpOMOCOM B UWHTepda3HOM sifipe. JDYyXpOMAMuH U 2emepoxpomMamuH. benku
XpOMaThHa — THUCTOHBL. /J[uHamuka si0epHoli 06o/n0uku 8 mumose. SOepHbili
mpaxcnopm.

Knetounsle BkatoueHusi. CpaBHUTE/IbHAS XapPaKTEPUCTUKA KIE€TOK 3YKapUOT
(pacTuTeTbHOM, )KUBOTHOM, TPUOHOM).

JleMoHCcTpanuun



[Toptpetsi: K.C. MepexkoBckui, JI. Mapry/uc.

Tabmuibl 1 cxembl: «CTpoeHHEe 3YKapHOTHUECKOW KJeTKW», «CTpoeHHe
JKUBOTHOU  KneTku», «CTpoeHue  pacTUTeNbHOM — KIeTKW»,  «CTpoeHue
MUTOXOHZIPUN», «Aapo», «CTpoeHre NpoOKapuoOTUUECKOU KIIeTKI».

Ob6opynoBaHue: CBETOBOM MHKDPOCKOI, MHKPOTIperaparbl paCTUTe/bHBIX,
YKUBOTHBIX K/IeTOK, MUKpOTIperiapaThl 6akTepraabHbIX K/I€TOK.

JlabopaTropHasi pab6ora «lI3yueHuMe CTpPOeHUsS KJIETOK pa3/InuHbIX
OpraHr3MOB».

IIpakTHueckas pabora «lI3yuyeHre CBOMCTB KIeTOUHOM MeMOpaHbI».

JlaGopaTopHass pabora «VcciemoBaHve TM/la3MO/IM3a W Jlelljla3MoJiM3a B
PaCTUTE/bHBIX K/IeTKax».

IlpakTHyeckasa pabora «V3yueHWe  [BWKEHHUS  IUTOIUIa3Mbl B
PaCTUTEJIbHBIX KIeTKax».

Tema 6. O0MeH BelleCTB M NpeBpPaIlleHHe YHEPTUM B KJIeTKe

AccuMUISLUS U JUCCUMUIISILIAS — [iB€ CTOPOHBI MeTabosin3ma. Tumnbl 06MeHa
BeIlleCTB: aBTOTPOGHBIM W TeTepOTPOdHbINA. YuacThe KHUCI0pPOAa B OOMEHHBIX
mpoijeccax. JHepreTuueckoe obecrieyeHrde K/aeTKW: TipeBpaiieHne AT B
oOMeHHBIX TipoljeccaXx. @epMeHTaTHUBHBIM XapakTep peaklui KIeTOYHOIro
MeTabosi3ma. PepmeHThbl, WX CTPOEHHe, CBOWCTBA W MeXaHU3M JIeMCTBUS.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-
aKTHUBATOpPbl W OeMKHU-MHTUOMTOPBL. 3aBHCHUMOCTb CKOPOCTH (hepMeHTAaTUBHBIX
peaklyi OT pa3/iMyHbIX ()aKTOPOB.

[TepBUUHBIM CUHTE3 OpraHAYecKUX BellecTB B KieTke. DoToCHHTeS.
AHOKCU2eHHbIll U OKCu2eHHbIll ¢pomocuHme3 y 6akmepuii. Ceemocobuparowjue
nuemMeHmMbl U NU2MeHMbl peaKyuoHHO20 YeHmpa. PoJib XJI0pOIIacTOB B TpolLiecce
doTocuHTe3a. CBeToBasi U TeMHOBas (a3bl. PomoobixaHue, Cs., Cy. u CAM-munbi
¢omocunmesa. TIpogyKTUBHOCTE (POTOCUHTe3a. BiivMsHMe pa3iuuHbIX (PAaKTOPOB
Ha CKOpOCTb (hoTOCHHTe3a. 3HaueHue (POTOCHHTe3a.

XeMOCHUHTe3. Pa3HoobOpa3ue OpPraHu3MOB-XeMOCUHTETUKOB:
HUTPUGHUIMPYIOIIe OaKTepuH, >kene300aKTepuH, cepobakTepuu, BOAOPO/HBIE
bakTepuu. 3HaueHHe XeMOCHHTe3a.

AnHaspo0OHble opraHu3Mbl. Buzabl OposkeHusi. [IpogyKThl OpO>KeHUs U HX
WCTIO/Tb30BaHHe uesloBeKOM. AHa’poOHble MUKDOOPTraHW3Mbl KakK OOBeKThbI
O6uroTexHo/IOTUY 1 BO30yauTe/ I O0J1e3HEeM.

AspobHbie OpraHU3MBI. JTanel SHepreTUYeCcKOro oOMeHa.
[MoaroToBUTe/BHBIN Tar. ['TMKOMNM3 — 6€CKUC/IOPOIHOE PaCIIeryieHre TTFOKO3bI.

buonoruyeckoe OKWcC/ieHWe, UK KIeTOUHOe [ibixaHue. Pojib MUTOXOHAPUM B
npoijeccax OMOOrMUecKoro okucieHus. Liuknueckue peakiuu. OKUCTUTEIbHOE
dbochopunpoBanue. OHepausi MembpaHHo2o e2padueHma npomoHos. CuHme3



AT®: paboma npomonHol ATd-cunmasbl. ITlpeumyiijecTBa a3poOHOr0 IyTH
oOMeHa Bell[eCTB Tepefi aHa3pOOHBIM. D(PheKTUBHOCTb SHEPTeTUUeCKOro 0OMeHa.

JleMoHCcTpanuun

[Toptpetsr: k. ITpuctiu, K. A. TumupsizeB, C. H. BuHorpagckuii, B. A.
OHresnbrapar, [1. Mutuesn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «POTOCHHTE3», «DHEpreTUUecKuii ooMeH», «brocuHTe3s
benka», «CTtpoeHure depMeHTa», « XeMOCHUHTE3».

O6opyoBaHMe: CBeTOBOM MHUKPOCKOM, 00OpyZiOBaHUe MJisi TIPUTOTOBJIEHUS
TIOCTOSIHHBIX U BPEMEeHHbIX MUKpPOIIperiaparTos.

JlaboparopHast pabora «V3yueHuWe  KaTaJUTHUECKOW  AaKTHBHOCTH
(epMeHTOB (Ha MpyUMepe amuIasbl UK KaTasaasbl)».

JlaGopaTopHass pabora «V3yueHne ¢hepMEHTaTUBHOTO pacIierieHUs
TepOKCH/a BOJOPO/a B PaCTUTE/IbHBIX U JKUBOTHBIX KJIeTKax».

JlaGopaTopHass paGora «CpaBHeHue TipoljeccoB (OTOCHMHTe3a U
XeMOCHUHTe3a».

JIaboparTopHas pabora «CpaBHeHUe TIPOLIeCCOB OPOXKEeHUS U IbIXaHUS».

Tema 7. HacneacTBeHHas MH(OpMaIiusa ¥ peasiu3anus eé B K/IeTKe

Peakyuu martpuyHoro cuHresa. [IpUHLMN KOMIUIEMEHTAapHOCTH B peakLyaX
MaTpUYHOro CUHTe3a. Peanu3aiiyis HacieACTBeHHOW WH(popMaluu. ['eHeTHUYeCKui
KOJ, ero cBoucTBa. TpaHckpurnuys — Matpuunbld cuHTe3 PHK. IIpunHiure
TPaHCKPUIILIMU: KOMILUIEMEHTApHOCTb, AHTUIIAPa/UIe/IbHOCTb, aCUMMETPUYHOCTb.
Cospegarue mampuuHbix PHK 8 sykapuomuueckoti kiemke. Hekooupyrouwjue PHK.

TpaHcnsms v eé stanbl. Yuactue TpaHcniopTHbix PHK B 6uocuHTe3e Genka.
YcnoBuss 6uocuHTre3a Oenka. KogupoBaHue aMHHOKWCIOT. Posb pubocom B
buocuHTe3e Genka.

CospemeHHble npedcmasneHuss 0 cmpoeHuu 2eHog. OpraHu3alys reHoma y
IIPOKapUOT WU 3YKapuoT. Perynsius akTUBHOCTM I'€HOB Yy NPOKapuoT. I'hnoresa
ortepoHa (®. Kako0b, K. MaHo). Moseky/sipHble MeXaHu3mbl IKCNPeccuu 2eHO8 y
ykapuom. Poab xpomamuHa 6 pezynsiyuu pabombl 2eHos. Peryssiiusi 06MeHHbIX
TIpoLecCoB B KieTke. KieTouHsiii romeocTas.

Bupychl — Hek/leTouHble (OPMBbI XKU3HU U 00UraTHbIe nmapasuThl. CTpoeHue
MIPOCTBIX U CJI0XKHBIX BUPYCOB, PeTPOBUPYCOB, OakTeprodaroB. Ku3HeHHbIl YUk
JHK-coodepoacawjux 8upycos, PHK-codepixcawjux 8upycos, 6axkmepuogazos.
ObpamHas mpaHcKpunyus, peeepmasa, uHmez2pasd.

BupycHble 3a0osieBaHMsi uesloOBeKa, JKUBOTHBIX, pacreHuil. CIIN]I,
COVID-19, conuasnbHble 1 MeAULIMHCKHE TTPOOIeMBI.

Buoungopmamuka: uHmezpayus u aHanu3 boabwiux maccugos («bigdata»)
CMpYKmypHbIx buono2uueckux 0aHHblx. HaHomexHono2uu 8 buono2uu u meouyuHe.
Ipoepammupyemble pyHkyuu beakos. Cnocobbl 0ocmasku J1ekapcms.



JeMoHcTpanuu

IToptpetsl: H. K. Konb1ioB, [. Y. IBaHOBCKUM.

Tabmuibl U cxembl: «brocuHTe3 Genka», «['eHeTHUeCKUi Ko/», «BUPYChI»,
«bakTepuodarm».

IIpakTHueckas pabora «Co3zaHre MO/Ie/Td BUPYCa».

Tema 8. JKusHeHHBIN IIUKJ/I K/IeTKH

KneTtouHbli 1UK/A, ero rmnepuoibl U perynasius. WHrepdasza U MHUTO3.
OcobeHHOCTH TIPOLIECCOB, TMpoTeKarolux B uHTepdase. [loAroToBKa KIeTKH K
penenvto.  I[lpecrHTeTMyecknt  (MMOCTMUTOTHYECKUM),  CUHTETUYECKUU U
TOCTCUHTEeTUUeCKUH (TTpeMUTOTHUeCKUH) TTepro/ibl UHTepda3bl.

Matpuunbiii cunTe3 [JHK — perumikauus. Ilpunouner permkaguya THK:
KOMIIEMEHTAapHOCTb,  TOJYKOHCEPBAaTUBHBLIM  CHHTE3, aHTUIAPa/I/IeJIbHOCTb.
Mexanu3m pervivkauuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tesiomepsl u

TesioMepa3a. XPOMOCOMHBIM Habop K/IeTKM — KapuUOTUIL. [JWTIIOWAHBIA WU
raryiouiHeld  Habopel xpomMocoM. ['omosoruuHbie XpoMocoMmbl. [losoBbIe
XPOMOCOMBL.

Henenvie kmetkm — wmuTo3. CTagud MHUTO3a Y MPOUCXOASALIME B HUX

riporjeccel. Tumnbl MuTo3a. KapvokvHes U LUTOKMHe3. buonoruueckoe 3HaueHue
MUTO3a.

Perynsiiusi MuUTOTHUYECKOro LMK/Ia KiaeTku. [IporpamMmmupyemasi KjieTOouHas
rubesb — aroriTo3.

KrnerouHoe spo, XpOMOCOMBI, (DYHKLMOHA/bHasi TeHOMUKA. MexaHusmbl
npoaucpepayuu, ougppepeHyuposku, cmapeHusi u 2ubeau kiaemok. «Llugpoeas
K1emka» — buouHgopmamuyeckue mooenu PyHKYUOHUPOBAHUS KAeMKLU.

JeMoHcTpanuu

Tabauipl 1 cxembl: «KW3HEHHBIM I[UKI K/ITKW», «MuT03», «CTpoeHue
XpoMocoM», «Perumnkanusa [JHK».

Ob6opyaoBaHue: CBeTOBOM MHUKPOCKOII, MUKPOIIpernapaThl: «MHUTO3 B K/IeTKax
KOpelLIKa JIyKa».

JlaboparopHast  pabora  «/I3yueHMe  XpOMOCOM Ha  TOTOBBIX
MUKpOIIperaparax».

JIaGopaTopHasi pabora «HabsojeHre MUTO3a B K/IeTKax KOHUMKA KOpeIlKa
JIyKa (Ha roTOBBIX MUKpOIIperaparax)».

Tema 9. CTpoenue u (yHKI[UM OPraHU3MOB

buonoruueckoe pa3HooOpa3ue OpraHM3MOB. OJHOK/IeTOUHbIe,
KOJIOHUAJ/IbHbIe, MHOTOKJIETOUHbIE OPTraHU3MBI.

Oco0eHHOCTH  CTpOEHUS U JKU3He[eATeTbHOCTH  OJHOK/IETOUHBIX
opraHu3moB. bakTepuu, apxeH, OJHOK/JIeTOUYHble TpPHUOBI, OHOK/IETOUHbIE
BOJIOPOC/IH, APYTHe NPOTUCTBI. KOJIOHWa/IbHbIE OPraHU3MBI.



B3avMoCBSI3b uyacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U
cricTeMbl OopraHoB. OpraHusm Kak efuHoe 1jesoe. ['omeocTas.

Tkanu pacreHuit. Turmbl pacTUTeNbHBIX TKaHel: oOpa3oBaTesbHas,
TIOKPOBHasl, TPOBOJSIIAs, OCHOBHas, MexaHWuyeckas. OCOOEHHOCTH CTpOeHUs,
GyHKLUMN U pacrio/io’KeHUs TKaHel B opraHax pacTeHUH.

TKaHM >KUBOTHBIX M UejlOBeKa. THWIbl )KUBOTHBIX TKaHEM: SMUTeIuabHas,
COoeMHUTe/IbHasl, MblllleyHasi, HepBHas. OcoOeHHOCTH CTpoeHHs, (PYHKUUNA U
pacroJIo’KeH!s TKaHel B OpraHax KMBOTHBIX U YeJIOBeKa.

Opranel. BeretaTvBHbIe M TeHepaTHMBHbIe OpraHbl pacTeHud. OpraHbl U
CUCTeMbI OPTraHOB )XUBOTHBIX U yesioBeka. O yHKI[MKM OPraHOB U CUCTEM OPraHOB.

Ornopa Tena opraHu3moB. Kapkac pacteHuid. CkesieTbl OZHOK/JE€TOYHBIX U
MHOTOKJIETOUHBIX >XUBOTHBIX. HapykHbli M BHyTpeHHuM ckeseT. CTpoeHHe H
THUIIbI COeJUHEHHST KOCTEM.

[BwKeHne  OpraHu3MoOB. [IBwKeHMe  OJHOK/IeTOYHBbIX  OPraHUu3MOB:
amébouiHOe, XTYTUKOBOe, peCHUYHoe. [IBU)KeHHe MHOTOK/IeETOUHBIX paCTeHMii:
TPONM3MbI U HACTUU. [IBM)KeHVWe MHOTOK/IeTOUYHBIX JXUBOTHBIX M YejloBeKa:
MbIlieyHast cucrema. Pediekc. CkesieTHbIe MBIIIIBI ¥ UX paboTa.

[luranue opranusmoB. IloryomjeHve BOAbI, YIVIEKAC/IOTO Tras3a W
MHHepaJ/IbHbIX BellleCTB pacTeHussMU. lIuTaHue >XKUBOTHBIX. BHyTpUmo/iocTHOe U
BHYTPUKJ/IETOUHOe IvlleBapeHUe. [IuTaHue IM03BOHOUHBIX JXUBOTHBIX. OTesbl
MUILL[eBAPUTE/IBHOTO TpakTa. IluvieBapuTesibHble >Kese3bl. [lvllleBapUTe/bHAas
CUCTeMa 4yesioBeKa.

[pixaHve opraHu3moB. [IpixaHue pacteHud. [IpixaHue >xUBOTHbIX. [uddy3us
rasoB yepes [10BEPXHOCTb KJIeTKU. Ko)kHOe abixaHue. [lpixaTesibHasi I0BepXHOCTb.
’KabepHoe u s1éroyHoe [pixaHue. JIpixaHue TI03BOHOYHBIX )KUBOTHBIX U UeJlOBeKa.
OBOJIIOLIMOHHOE  YCJIO)KHEHWe CTPOeHUs] JIETKWX [103BOHOYHBIX >KWBOTHBIX.
[pixatenbHasi cUCTeMa uejioBeKa. MexaHW3M BEeHTWISALMU JIETKUX Yy IITULL U
MJIEKOTTUTAIOLUX. Perynsius qpixaHus. JlpixaTesibHbie 00bEMBI.

TpaHCroOpT BeleCTB Y OPraHU3MOB. TpPaHCIOPTHbIE CUCTEMBbI DPACTEHUHU.
TpaHCIIOpPT BelecTB y J>KMBOTHbIX. KpOBeHOCHasg cucCTemMa W €€ OpraHsbl.
KpoBeHocHasi cucTeMa II03BOHOUHBIX JKUBOTHBIX M uesioBeka. Cepjue,
KPOBEHOCHBbIe COCYyZbl M KpOBb. Kpyru KpoBooOpailjeHUs.. OBO/IOLMOHHbIE
YCJIO’)KHEHHUSI CTPOEHHUSI KDOBEHOCHOM CHCTeMbI TI03BOHOUHBIX >KUBOTHBIX. PaboTa
cepALia U eé peryJsisaLus.

Beienenve y opraHu3moB. BeigeneHuve y pacteHud. BoigeneHue |y
KUBOTHBIX. (CoOKpaTuTe/ibHble Bakyoiu. OpraHbel BbljeneHus. PuabTpanud,
cekpelist U obpaTHOe BcachbiBaHWe KaK MeXaHH3Mbl PAaOOThI OPTaHOB BbI/Ie/IEHMS.
CBs13b OJIOCTH TeJla C KPOBEHOCHOW U BbIJIeJIUTE/IbHOM cucTeMaMu. BeizenieHve y



M03BOHOYHBIX >KUBOTHBIX U yesioBeka. [louku. CTpoeHue U (yHKLMOHMPOBAHUE
HedpoHa. OOpa3oBaHMe MOYU y uesioBeKa.

3amura y OpraHvMsMoOB. 3alldTa y OJHOK/IeTOUHbIX OpraHu3sMoB. CIiopsbl
Oakrepuii M ILMCTBI TIPOCTeHIIMX. 3alUTa y MHOTOK/IETOUHBIX pacTeHUH.
Kytukyna. CpencTBa macCCMBHOM ¥ XMMHAUYECKOU 3aluThl. DUTOHLUABL.

3almmra y MHOTOK/IeTOYHBIX JKUBOTHBIX. IIOKpOBBI U KX IIPOM3BOJHBIE.
3aiuTa opraHu3Ma oT Oosie3Heil. MiIMMyHHasi cucteMa uenoBeka. KieTouHblii U
T'yMOpa/IbHbI MMMYHUTET. BpOXIEHHBI U TPUOOpETEHHBIN crielubuuecKuit
MMMYHUTET. Teopusi KIOHa/lIbHO-Ce/eKTUBHOrO nMmyHuteta (I1. Opmux, ®. M.
Bepnet, C. ToHeraBa). BocnnanuTenbHble OTBeThI OPraHU3MOB. PoJib BPOXKIEHHOTO
MMMYHUTETa B Pa3BUTUU CUCTEMHBIX 3a00/1eBaHUiA.

Pasgpakvimocts U perymauus Yy OpraHusMoB. Pasgpaxumocts y
OJHOKJIETOUHBIX OpraHM3MOB. Takcucbl. Pa3gpaxuMoCTb U peryjsiLiuss y
pacteHui. PoCTOBbIe BellleCTBa 1 UX 3HaU€HUe.

HepBHasi cucremMa ¥ peduieKTOpHast pery/sifusi y >KABOTHbIX. HepBHas
cucTeMa M eé OTZesbl. DBOMIOLMOHHOE YCI0)KHEHVEe CTPOeHHsI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTZe/ibl TOJIOBHOTO MO3ra IMO3BOHOYHBIX >XUBOTHbIX. Peduiekc u
pediekTopHas Ayra. be3yc/ioBHbIe U yCOBHBIE pedhIeKChl.

I'ymopanbHasa peryssnus U SHAOKPUHHAs CUCTeMa JKUBOTHBIX U UesjiOBeKa.
Kenesbl 3SHJOKDUHHOW CHUCTeMbl U MX TOPMOHBI. [leliCTBMe T'OPMOHOB.
B3auMoCBsI3b HepBHOW W SHJOKPUHHOW cucTeM. [‘urnoTanamo-runodusapHas
cucTema.

JleMoHCcTpanuun

IToptper: . I1. I1aBoB.

Tabmurel ¥ cxembl: «OHOKIETOUHBIE BOAOPOCTHN», «MHOTOK/IETOUHbIE
Boglopocn», «baktepum», «IIpoctenive», «OpraHbl LBETKOBBIX PpaCTEHUW»,
«CucTtemMbl OpraHoB T[I03BOHOYHBIX JKUMBOTHBIX», «BHyTpeHHee cCTpoeHue
HaceKOMbIX», «TKaHU pacTeHmil», «KopHeBble cucTeMbl», «CTpoeHue cTebsi»,
«CTpoeHue J/UCTOBOM IJIaCTUHKW», «TKaHU >KUBOTHBIX», «CKeneT 4JesoBeKa»,
«ITvieBapuTesnibHasg  cucrtema», «KpoBeHOCHas cucrtema», «/lpixaTesibHas
cucTeMa», «HepBHas cucreMa», «Koxxa», «MpbI11eYyHas cucTeMa»,
«BblgenvrenibHas CUCTEMa», «JHAOKPUHHAas cuctema», «CTpoeHre MBbILILbD»,
«IMMyHUTET», «Ku111euyHOmo/10CTHBIEY, «Cxema [IUTaHUS pacTeHU»,
«KpOBeHOCHbIe CUCTeMbl II03BOHOYHBIX JKUBOTHBIX», «CTpoeHue TUApbD»,
«CTpoeHue muiaHapun», «BHyTpeHHee CTpoeHUWe [0XKAeBOro uepss», «HepBHas
cucremMa pbib», «HepBHasi cucremMa JATylIKW», «HepBHasi — cucTreMa
rpecMbIKaroIuxcsa»,  «HepBHas  cucrema  ntul», «HepBHag — cucrema
MJIeKOMUTaroUX», «HepBHasi cricTema yesioBeKa», «Pediiekcy.



ObopyzoBaHue: CBETOBOM MHMKPOCKOI, MHKpOTIpernapaTbl OFZHOK/IEeTOUHBIX
OpraHM3MOB, MUKpOIIpernaparbl TKaHeW, PaKOBUHbI MOJUIFOCKOB, KOJUIEKLIUU
HaCeKOMbBIX, WTJIOKOXKMX, >KMBbIE 3K3eMIISIPbl KOMHATHBIX pacTeHUi, repbapuu
pacTeHWW PpasHbIX OT[e/0B, BJaXHble [perapaTtbl >KUBOTHBIX, CKeJeThl
TO03BOHOYHBIX, KOJIJIEKI[UM 0eCri03BOHOUHBIX JKMBOTHBIX, CKeJieT YeJioBeKa,
obOopy/ioBaHue /i/is1 eMOHCTPALMY TIOUBEHHOT'0 Y BO3/YILIIHOTO MUTAHKUsI PACTeHUH,
paclierieHysi Kpaxmasa 1 6e/KoB 1o/ feiicTBreM (pepMeHTOB, 060py/Zi0BaHUe IS
JIEMOHCTpALUU OMbITOB MO MU3MEPEHUI0 )KU3HEHHOU EMKOCTU JIETKUX, MeXaHHW3Ma
[bIXaTeNIbHBIX JBW)KEHUM, MO/Ie/Id FTOJIOBHOTO MO3Ta Pa3/IMYHbIX )KUBOTHBIX.

JIaboparopHasi padoTa «lI3yueHune TKaHell paCTeHHI».

JIaboparopHasi padoTa «l/I3yueHue TKaHel KUBOTHBIX».

JIaGopaTopHas pabdora «li3yueHrie OpraHoOB I[BETKOBOTO PaCTEHHSI».

Tema 10. Pa3mHO)XeHHe ¥ pa3BUTHE OPraHU3MOB

dopmbl pa3MHOXKEeHHWs] OpraHu3MOB: Oecriosioe (BK/tOuasi BereTaTWBHOE) U
nosioBoe. Buabl  Gecriosioro  pa3sMHOXeHUs:  TIOYKOBaHWe,  CIOPYJ/ISLuS,
(dparmeHTaLysi, KTIOHUPOBaHUe.

[TonoBoe pa3smHOkeHue. [lonoBbie KneTkW, win rametel. Menos. Craguu
Meno3a. [ToBegeHne xpomocom B Meno3e. KpoccuHrosep. bronornyeckuit CMbIC/
Mel03a M TIOJIOBOro Tiporiecca. Melo3 M ero MecTO B >XM3HEHHOM IUKJIe
OpraHU3MOB.

IIpensapoppiiieBoe passutue. I'ametoreHes y )XUBOTHBIX. [10/10BbIe Kesie3bl.
OOpa3oBaHue 1 pa3BUTHE TT0I0BBIX K/1eTOK. CriepmaToreHes u ooreHe3. CTpoeHue
TIOJIOBBIX KJ/IETOK.

OrmuiofoTBOpEeHe W 3MOpHOHA/NbHOE pa3BUTHe JKUBOTHBIX. CrocoObI
OIUIOJOTBOPEHUS: HAPY>KHOe, BHyTpPeHHee. [TapTeHOreHes.

VuauBuyanbHOe pa3BUTHe OPraHu3MOB (OHTOTeHe3). OMOPUOIOTUs — HayKa
0 pa3BUTUU OpraHu3moB. MopgozeHe3 — 00Ha u3 21aeHbix npobaem 3mbpuono2uU.
KoHyenyuss mopgozeHos u modeau mopgoeeHe3a. Craguu 3>MOpHoreHesa
KUBOTHbIX (Ha TipuMepe JjArymiku). JpoGnenue. Turbl  gpoGsieHusI.
JemepmuHuposaHHoe U HeOdepMUHUPOBAHHOe OpobseHue. bBaacmyna, munbl
6aacmyn. OcobeHHOCTH [po0/ieHUsI MJIEKONMUTAIOIMX. 3apOoblilieBbie JINCTKU
(ractpynsiius). 3ak/iajika OpraHOB U TKaHeW U3 3apO/IbIIIeBbIX JIMCTKOB. B3arimHoe
BAWSTHME 4YacTeld pa3BUBAIOIETroCs 3apojpliiia (3MOpHOHA/MbHAs WHAYKLHS).
3aKnaZka IUlaHa CTPOEHHS JKUBOTHOTO KaK pe3yJ/ibTaT HepapXhyeCcKux
B3aMMO/IEICTBUM TeHOB. BiusiHe Ha 5MOpHOHa/NbHOE pa3BUTHE pPa3TUUHBIX
(haKTOpPOB OKPY’Karollleu Cpe/ibl.

Poct u pa3Buthe >XKUBOTHBIX. [locTambpuoHanbHBIM Tepuof. IlpsMoe u
HempsiMoe pa3BuThe. PasButhe ¢ MeTramop(do3oM y 6ecrio3BOHOUHBIX U
MO3BOHOUHBIX >KMBOTHBIX. bHo/iorMyeckoe 3HaueHHWe MPSIMOTO UM HEMpPsIMOro



pa3BUTUS, UX PaCIIpOCTpaHeHue B ripupoze. TwUmbl pocTa >XKUBOTHBIX. PakKTOPbI
peryJisiiiy POCTa >XKUBOTHBIX U yesioBeKa. CTauu MoCTIMOPHUOHATBHOTO Pa3BUTHUS
y )KUBOTHBIX U uejioBeKka. [leprozbl oHTOreHesa yenoBeka. CTapeHre U CMepTh Kak
OuosiorMUecKyie TPOoLieCChl.

Pa3smHOXeHWe U pa3BuTHe pacTeHuil. ['ametodutr u crnopodut. Meiio3 B
)KU3HEHHOM 1MKjie pacTeHuil. OO6pa3oBaHue Ccrop B Tpollecce Metio3a.
lametorenes y pacreHud. OmIOAOTBOPEHME U pasBUTHE PaCTUTEIbHBIX
opraHu3MmoB. [IBoliHOe OIJI0[J0OTBOpeHHe Y 1IBeTKOBbIX pacTeHuil. Obpa3oBaHue U
pa3sBUTHUE CEMEHMU.

MexaHW3MBbI perysiiii OHTOreHe3a Y PaCTeHUW U )KUBOTHBIX.

JleMoHCcTpanuun

[Toptpetsr: C. I'. HaBamuH, X. IllnemaH.

Tabmuipl ¥ cxeMmbl: «BereratrBHOe pasMHOXXeHHe», «Turbl 0ecrosoro
pa3sMHOXeHUs», «Pa3sMHOKeHHe XJIaMUJOMOHazbl», «Pa3MHOXeHue D3BIJIeHbI»,
«Pa3MHOXeHHe Tuapbl», «Meio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHUe
SULIEKJIETKM U crepmaTo30ouja», «OCHOBHbIE CTaZiuM OHTOreHe3a», «[Ipsmoe u
HernpsiMoe pa3BuUTHe», «Pa3BuThe MaWCKOro >Xyka», «Pa3BuUTWe capaHuu»,
«Pa3BuTHe JMATyLIKW», «/IBOMHOE OIJIOAOTBOPEHHE VY I1[BETKOBBIX paCTeHUN»,
«CTpoeHMe CeMsiH OJHOZOJIbHBIX U ABYAOJbHBIX paCTeHUM», «KU3HEHHbIU 1[UKIT
MOPCKOM  KamycCTbl», <« KHW3HEHHbIM LMKI MXxa», <«JKU3HEHHbIM LMK/
NariopoTHUKA», «KU3HEHHBIN LIUK/I COCHBD».

Ob6opyzoBaHue: CBETOBOM MMKDOCKOI, MHKpOIIperiapaThl SIMLIEK/IeTOK |
CIiepMaTO30M/I0B, MOZe/b «LIAK/ pa3BUTHS JISTYLLKH».

JIabopaTopHas pa6oTta «lI3yueHure CTPOeHHs TIOJIOBBIX K/I€TOK Ha TOTOBBIX
MUKpOIIperiapaTax».

IIpakTuyeckas pabora «BbisiB/ieHWe TIPU3HAKOB CXOZCTBA 3apo/bliiieid
TI03BOHOYHBIX YKUBOTHBIX».

JlabopaTropHas pabGora «CTpoeHue OpPraHOB pa3MHOXEHUs BBICIIUX
pacTeHUuI».

Tema 11. I'eHeTnka — HayKa 0 HaC/JIeACTBEHHOCTM M HM3MEHUMBOCTH
OpPraHu3MoB

Wctopusi craHOB/IeHUS W pa3BUTUS TeHETUKW KakK Haykd. Paborter T
Mengens, I'. ne ®pusa, T. Moprana. Posib oTeuecTBeHHbIX yUYEHBIX B pa3sBUTUU
reHetrky. Pabotel H. K. Konberjoa, H. . BaBunoBa, A. H. Beno3sepckoro, I'. /1.
Kaprnieuenko, FO. A. ®ununuenko, H. B. TumodeeBa-PecoBckoro.

OcCHOBHbIe TeHeTUYeCKUe MOHATUS U CUMBOJIbL. ['OMOJIOrMYHBIE XPOMOCOMBI,
ajuie/ibHble TeHbl, a/lbTePHATUBHbIE TPU3HAKW, AOMWHAHTHBIM W DPeLeCCHUBHBIU
TIpU3HAK, TOMO3UT0Ta, TeTepPO3nUroTa, YUCTast TMHUS, THOPU/bI, TeHOTHUTI, (PeHOTHII.



OCHOBHBbIE ~ METO/Jlbl ~ TeHeTUKHU: TUOPUOIOTUUECKHM,  LIUTOJIOTUUeCKUH,
MOJIEKYJISIPHO-TeHeTUYeCKUH.

JleMoHCcTpanuun

IToptpetsl: I'. Menpens, I'. e ®pus, T. Moprax, H. K. Kozasuos, H. .
BaBunoB, A. H. Benosepckuii, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBCKUiA.

Tabuibl U cxeMbl: «MeTobl TeHeTUKU», «CXeMbl CKpeIUBaHUsI».

JlabopaTropnas pabora «/Ipo3oduna Kak OOBEKT TreHeTUYeCKUX

HCCieJOBaHUM».
Tema 12. 3aKOHOMEpPHOCTH HAaC/1eJCTBEHHOCTH
MoHorubpugHoe ckpeiyBaHude. [lepBblii 3akoH MeHJenss — 3aKOH

eHOOOpa3usi TMOPU/OB MepBoro rnokoJeHus. [IpaBusio qomMuHUpoBaHus. BTopoit
3aKOH MeHjens — 3aKOH paclijellyIeHWs IpU3HaKkoB. LluTosiornyeckrie OCHOBBI
MOHOTHMOPUAHOTO CKpellBaHusl. ['UoTe3a YuCTOThI raMer.

AHanusupyroljee ckpelyBaHue. [IpoMeXyTOuHbIl XapakTep Hac/jieZ0BaHUS.
Paciueryienre npu3HakoB IIPU HEIIO/IHOM JJOMUHUPOBAHUU.

OurnbpugHoe ckperruBadue. TpeTuii 3akoH MeH/ie/s1 — 3aKOH He3aBUCUMOT'O
Hac/efloBaHUsT ~ TpU3HAaKoOB.  LlUTosorMueckre  OCHOBBI  JUTHOPHIHOTO
CKpeLBaHUSI.

CuerieHHOe Hac/efoBaHue Tpu3HakoB. Paborel T. MopraHa. CuerisieHHOe
Hac/ej0OBaHWe TIeHOB, HapylleHWe CLeIUIeHUs MexXAy IeHaMh. XPOMOCOMHasi
Teopus HacC/1e[,CTBeHHOCTH.

['eneTriKa nosia. XpOMOCOMHBIM MeXaHW3M OIpe/ieieHUs 1osa. AyTOCOMBI U
TI0JIOBbIE XPOMOCOMBI. ['OMOraMeTHbIM M reTeporaMeTHbIM MOJ/. ['eHeTHueckas
CTPYKTYypa I10/I0BbIX XpomMocoM. HacieoBaHue NIpHU3HAKOB, CLIeIJIEHHBIX C IT0JIOM.

I"'eHoTHII KaK Ljes10CcTHasA cucreMa. ITnernoTponust — MHOXKECTBEHHOe [1eCTBUe
reHa. MHOXeCTBEeHHbIM aienusM. B3auMozencTBue HeasiebHbIX T'€HOB.
KommiementapHocTh. Onuctas. [Tommumepust.

['eHeTUeCKUM KOHTPOJIb Pa3BUTHUSl paCTeHWH, >XUBOTHBIX U YesOBeKa, a
Takke (U3MO0JIOTMYeCKUX IPOLIeCCOB, MOBeJeHUs] W KOTHUTHBHBIX (DYHKLIMH.
['eHeTHMYecKre MexaHU3Mbl CUMOMOTreHe3a, MeXaHU3Mbl B3aUMO/IeHCTBUST «X035IMH
— TapasvT» U «XO03IMH — MUKpOOMOM». ['eHeTHUecKHe acrieKTbl KOHTPO/S U
V3MEeHEeHUs Hac/le[ICTBeHHOM MH(pOpMaL[MU B IOKOJIEHUAX K/IE€TOK U OPraHU3MOB.

JleMoHCTpanuu

IToptpertsl: I'. Mengens, T. Mopras.

Tabmuiibl U cxeMmbl: «IlepBblii ¥ BTOPOM 3aKOHBI MeHJesns», «Tpetuii 3aKoH
Menpens», «AHanusupyroljee CKpelluBaHue», «HernosiHoe #OMUHUDOBaHUE»,
«CLeryieHHOe Hac/e/l0BaHWe TIPU3HAKOB Yy Jpo30(uibl», «l'eHeTHKa IoJa»,



«Kapuotun uenoBeka», «Kapuotun gApo3odusibl», «KapuoTum MNOTULIBIY,
«MHOXXeCTBeHHbIN a/ienu3M», «B3auMoelicTBre reHOB.

OO6opyioBaHue: Mofie/ib /i1 JIeMOHCTpAI[iM  3aKOHOB eJuHOO0Opa3sus
ruOpyIoB TIepBOTO TIOKOJIEHWSI W paCIeTuvIeHds] TIPU3HAKOB, MOJeNb [JIs
JIeMOHCTpalMi 3aKOHAa He3aBHCHUMOrO HaC/e[JOBaHUsSI TIPU3HAKOB, MOJesb [
JIeMOHCTpaLii CLEIVIEHHOTO0 Hac/ieJOBaHUsI TMPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKporpenapar: «/lpo3odusa».

IlpakTHyeckasa paGora «/3yueHWe pe3y/bTaTOB MOHOTHOPHAHOTO
CKpellMBaHUs y AP030(UIbD».

IlpakTuyeckas  pabora  «/I3yueHue  pe3ynbTaTOB  AUTHOPHUIHOTO
CKpeLUBaHus y Ap030(QUIbD».

Tema 13. 3aKOHOMEepPHOCTH U3MEHYUBOCTHU

B3auMmopeiicTBue reHoTMNa W cpefibl Mpyd GOpMUpPOBaHMU (eHOoTUMa.
W3MeHurBOCTh MpPU3HAKOB. KaueCcTBeHHbIe M KOJMYECTBEHHbIE MPHU3HAKU. BHbl
M3MEeHUYMBOCTU: HeHac/ie[ICTBeHHAas U Hac/ie[iICTBeHHasl.

MopuduvkaloHHass UW3MeH4YMBOCTb. Ponb  cpeabl B (hOpMUPOBaHUU
MOAU(PUKALIMOHHON HM3MeHUYMBOCTU. HopMa peakijuu rpu3Haka. BapuallioHHBIM
psa v BapuauuoHHas KpuBasi (B. MoranHceH). CBolicTBa MoAU(DHKAI[MOHHOMN
V3MEeHUYMBOCTH.

'eHoTUNIMUECKasi U3MEeHUMBOCThb. CBOMCTBA F€HOTUITMUECKOU MU3MEHUMBOCTH.
Bupl reHOTUTTMYECKOM M3MEeHUMBOCTH: KOMOMHATHUBHAs, MyTallAOHHAs.

KoMOurHaTiBHasE W3MEHUMBOCTh. Mel03 U TI0JIOBOM MpOIeCC — OCHOBA
KOMOWHATHBHON M3MeHUMBOCTH. PO/ib KOMOMHATUBHOW M3MEHUMBOCTU B CO3/IaHUU
reHeTHUYeCcKoro pa3HooOpasus B Mpejiesiax OHOTO BU/A.

MyTalMoOHHasg W3MEHYMBOCTb. BHIbl MyTalMi: TeHHble, XPOMOCOMHBbIE,
reHOMHble. CriOHTaHHble W  MHAYLMPOBaHHble MyTalud. flaepHble U
L[MTOI/Ia3MaTHYeckue myTalud. ComaTHuecKue W TI0/I0Bble MyTaluu. [IpUurHbI
BO3HUMKHOBEHUsI MyTalui. MyTareHbl W WX B/WSHUE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTALMOHHOTO mMpoLecca. 3akKOH T'OMOJIOTUYECKHUX PSOB B
HacseacTBeHHOW u3MeHunBocTu (H.MA. BaBuiioB). BHesiiepHas M3MeHUMBOCTb U
HacJ1eJCTBeHHOCTh.

OnuzeHemuka U 3NU2EHOMUKd, pO/b 3Nu2eHemuyeckux ¢akmopos 8
Hac1e008aHuU U U3MeHUUgocmu ¢heHomunuyeckux npu3Hakos y 0OpeaHu3mos.

JleMoHCTpanuu

IToptperts!: I'. ne ®pus, B. MoranHcen, H. . Basunos.

Tabmuiel ¥ cxeMbl: «Bugsl u3mMeHUMBOCTH», «MoauduKaoHHas
U3MEHUMBOCTbY, «KombuHaTUBHAsA U3MEHUHBOCTbY, «Metio3»,
«OrtomoTBOpeHne», «I'eHeTHuecKye 3ab0eBaHusT ueioBeKa», « BUIbI MyTaLyii».



Ob6opyznoBaHue: uBble W repbapHbie 3K3eMITISIPbl KOMHATHBIX DPaCTeHUH,
pucyHKU ((poTorpadrn) >KUBOTHBIX C pa3/IMYHBIMU BUJaMU U3MEHUUBOCTH.

JIaboparopHas pabora «UccnenoBanue 3aKOHOMEepHOCTeH
MOAU(DUKALIMOHHOM U3MEHUMBOCTH. IlocTpoeHWe BapuWallMOHHOTO psifia |
BapUallMOHHOU KPHUBOW».

IIpakTnueckasa pabdora «MyTaruu y 7Apo3oduabl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa ye0oBeKka

Kapuotun uyenoBeka. MexayHapoAHasi mporpaMma MCC/IeJOBaHUSI TeHOMa
yesioBeKa. MeToabl  U3yuyeHUsT TeHeTMKU  4YesloBeKa: TIeHeajlorhuecKui,
O/IM3HELIOBbIH, LIUTOreHeTHYeCKUH, TOMY/ISILIUOHHO-CTaTUCTUYECKUM,
MOJIEKY/ISIDHO-T€HEeTUUeCKUU. CoBpemeHHOe onpejie/ieHUe reHoTUMa:
MOJTHOTEHOMHOE CEeKBeHMPOBaHWe, FeHOTUITMPOBaHWe, B TOM YHUC/e C MOMOLIbIO
[TI]P-ananmm3a. HacimeacTBeHHble 3a00/1eBaHMs UesioBeKa. ['eHHbIe 1 XPOMOCOMHBIE
bone3sHu uenoBeka. bosiesHUM C Hac/le[ACTBEHHON TMpeApacrioyioKeHHOCThIO.
3HaueHWe MeJULIMHCKOW FeHeTUKH B TpeJOTBPAIlleHUH U JIeUeHUU TeHeTUUYeCKUX
3abosieBaHuil uesioBeKa. MelUKO-TeHeTHUeCkoe KOHCYIbTHUpOBaHWe. CTBO/IOBbIE
K/1eTKU. [IoHSITHe «TeHeTUUeCcKoro rpysa». JTHUecKUe aclieKThl WCC/ie/JOBaHUM B
o01acTu peJJakTUPOBaHMs I'eHOMAa U CTBOJIOBBIX KJIETOK.

leHeTnueckue (akTOpbl TOBBIIIEHHOM UYYBCTBUTE/JBHOCTU uejiOBeKa K
¢bur3nuecKoMy U XMMUUECKOMY 3arpsi3HeHHI0 OKpY»Karollleil cpefibl. ['eHeTHuecKast
Tpe/ipacrio/I0KeHHOCTb Ye/l0BeKa K MaTOo/I0THsIM.

JleMoHCcTpanuun

Tabmurpl ¥ cxembl: «Kapuoturn uenoBeka», «MeToJbl W3yUeHUsS] TeHETHKHU
ye/ioBeKa», «I eHeTHUecKue 3a00/1eBaHNs Ue/IOBEKa».

IIpakTnueckas pabora «CocTaBieHHe U aHa/IU3 PO/IOCTIOBHOM».

Tema 15. Cestekjusi opraHusMoB

HomecTuKalss U CceJieKLMs. 3apoKIeHWe CeJeKUUU U JIOMeCTUKALUH.
Yuenve H. . BaBunoBa o IleHTpax TIPOMCXOXAEHUS W MHOTr000pa3us
KYJIbTYDHBIX pacTeHuM. Ponb cejlekijuy B CO3[jJaHWUM COPTOB PACTEHUM U TOPOJ,
kUBOTHbIX. COpT, TMOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSiJOB B
HacaeqCTBeHHOW wu3MeHurBocTM H. WM. BaBwioBa, ero 3HaueHue Jjist
CeJIeKIIMOHHOW PaboTHI.

MeTozbl CeeKIIMOHHOM paboThl. VICKyCcCTBeHHBIN OTOOp: MacCOBBIA H
VIH/IMBU/1Y QJIbHBIU. OTambl ~ KOMOWHAI[MOHHOW  ceflekiuu.  VcrbiTaHue
MIpOM3BOAUTE/Iel MO0 TIOTOMCTBY. OTOOp 10 TeHOTUITy C TIOMOIIBIO OLIEHKH
deHOTHIIa TTOTOMCTBA U OTHOP 110 TeHOTHUITY C TTOMOII[bI0 aHamm3a JHK.

VckyccTBeHHbIE ~ MyTareHe3 KakK  MeTO[,  CeJIeKIIMOHHOW  paboThl.
PaivaliuOHHBIA ¥ XUMUYECKUM MyTareHe3 Kak UCTOUHUK MYTal[Ud y KYJIbTYPHBIX



¢opm opraHusmoB. Kcrnosib30BaHME TEeHOMHOTO pelaKTUPOBaHUS U MeTOZOB
pekoMOMHaHTHBIX JTHK /1 1TomyueHNsT HCXOJHOTO MaTepHasa JJisi CeJTeKIUH.

[Tonyyenue TIOJTUTIJION/IOB. BuyTpuBuaoBas rubpuau3aniys.
bu3KopoAcTBeHHOe — CKpelliBaHWe, WIM  WHOpuguHT.  HepopacTBeHHOe
CKpelll[iBaHWe, WIM ayTOpuauHr. ['eTepo3nc W ero TMpUUWHBL VICronb3oBaHMUe
retepo3uca B cenekuud. OtganéHHas rubpugusanusi. [IpeogosieHue Gecruioaus
MeXBU/IOBBLIX TUOPHOB. JIOCTH>XeHUS CeleKI[UY PaCTeHUM U )KUBOTHBIX. «3e1éHas
peesonoyus».

CoxpaHeHre M U3ydyeHHe reHeTUUeCKHUX PeCypCOB Ky/IbTYPHBIX PaCTeHUU U
WX AKX pojuyed A8 CO3[aHUS  HOBBIX COPTOB U THUOPU[OB
CeIbCKOXO3MCTBEHHBIX  KyJAbTyp. M3yueHue, coxpaHeHue U ynpae/neHue
2eHeMu4eCKUMU pecypcamu Ce/bCKOXO03AUCMBEHHbIX U NPOMbICA08bIX HCUBOMHbIX
8 ye/six y/AyulleHusl Cyuecmeyrowux u co30aHusl HO8blX NOPOO, AUHUL U KPOCCO8, 8
moM uyucie C NpuMeHeHUeM COBPEeMEHHbIX MemoO008 HAYUHbIX UCCAe008aHUll,
nepeoosbix udell U NnepcneKmMuHbIX mexHoa02Ull.

JeMoHcTpanuu

IToptpers: H. . BaBunos, . B. Muuypun, I'. [. Kapmneuenko, II. II
JlykbsHeHKo, b. JI. Acraypos, H. bopnoyr, /1. K. besises.

Tabsuiibl U cxembl: «LleHTpBbI MPOUCXOXKAEHUSI 1 MHOT000pa3us KyJIbTyPHbIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PS/IOB B HAC/IeCTBEHHOW W3MEHUYMBOCTU»,
«MeToppl cenekiun», «OTaanéHHas rudpuan3aiss», «MyTareHes».

JIaGopaTopHasi pabora «VI3yueHre COPTOB Ky/JIbTYPHbIX PACTeHUN U TIOPOJ
JIOMAILIHUX YKUBOTHBIX».

JIaGopaTopHas pabora «li3yueHrie METO/IOB CeJIeKI[MN PAaCTEHU».

IIpakTnueckas pabora «IIpyBHBKa pacTeHHU».

IKcKypcusi «OCHOBHbIE MeTO[bl Y [OCTV)KEHHUS CeleKLIMM pacTeHWd |
JKUBOTHBIX (Ha CeJIeKLIMOHHYHO CTaHLUIO, TJIEeMeHHYH0 (hepmy,
COPTOMCITBITaTeIbHBIA  yUaCTOK, B TeIIMUHOE XO35HUCTBO, B J1abOpaTOpUIO
arpOyHUBEPCUTETA WIX HAYUHOTO LIEHTPA)».

Tema 16. BUoTexHO/I0TUAl U CHHTeTHYeCKasi 0moyiorus

OOBeKThI, MCMOJb3yeMble B OMOTEXHOJIOTUU, — KJIeTOUHble M TKaHEBbIe
KYJIbTYDBI, MUKPOOPTraHU3MBbl, Ux XapakKTepuCTHUKa. TpaguLMoHHas
buoTtexHosiorust:  xjeboreueHre, TOMydeHWe KHUC/IOMOJIOYHBIX —TPOAYKTOB,
BUHOZleWe. Mukpoouosiornueckuii cuHTe3. OO0BEKTbI MHKPOOMOIOTrHYeCKUX
TexHoJiorui. ITpon3BoACTBO OenKa, aMUHOKHC/IOT U BUTAMUHOB.

Co3pmaHue TeXHOJIOTMM U UHCTPYMEHTOB 1[e/ieHarpaB/eHHOT0 U3MeHeHUs1 U
KOHCTPYMPOBaHHS F€HOMOB C L[e/IbI0 MOTyUYeHUs] OPraHrW3MOB U UX KOMIIOHEHTOB,
cojiepsKallux He BCTpeyarolyecs B IpUpo/ie OMoCHHTeTUUeCKHe TyTH.



KnetouHass uHxeHepusi. MeTozbl Ky/JbTYpbl K/IETOK M TKaHeW pacTeHUM U
*uBOTHbIX. Kpuobanku. Comartvueckass TuOpuAM3alUsi W COMATUYECKUN
smbpuroreHe3. Mcronb3oBaHWe TalvIOWIOB B CeyeKI[UM pacTeHuil. IloayueHue
MOHOK/IOHA/IbHbIX aHmumes. YIcnonb3086aHue MOHOK/AOHA/IbHBIX U NOAUKAOHA/AbHbIX
aumumen 8 MeouyuHe. VICKyCCTBEHHOe OIIO/IOTBOpeHUe. PeKOHCTpyKLus
SULIEKJIETOK 1M KJIOHMPDOBaHHe >XMBOTHBIX. MeTo/ | TpaHCIIaHTalUWU fijep K/IeTOK.
TexHono2uu 0300p08/1€eHUs, Ky/Ibmueupo8aHus U  MUKPOK/IOHA/IbHO20
DA3MHOMCEHUS! Ce/bCKOXO0351UCMBEHHbIX Ky/Abmyp.

XpOMOCOMHasi M TeHHasi WHXeHepus. VICKyCCTBeHHbIM CHHTe3 TeHa U
KOHCTpyupoBaHue pekoMOnHaHTHBIX [THK. Co30aHue mpaHczeHHbIX Op2aHU3MO8.
HocTwkeHWss U MepCHeKTUBbI XPOMOCOMHOM UM TEeHHOM  WH)XXeHEepHH.
OKoyloruuecKye 1 3TUUecKre mpob/ieMbl TeHHOM WH)KeHEePUH.

MeauruHcKre 6roTexHoaoruu. IToctrenomHast nudposas meauiHa. ITHP-
AUAarHOCTUKa. MeTabO/OMHBIM aHaau3, TeHOLIeHTPUYeCKUM aHaau3 TpoTeoMa
yesi0OBeKa /i OL[eHKHA COCTOSIHUSI ero 370poBbs. VCrosib30BaHWe CTBOJIOBBIX
K/ieToK. TapretHass Teparuss paka. 3D-OuvoumkeHepusi i pa3pabOTKU
dbyHAaMeHTa/IbHbIX OCHOB MEAMIIMHCKUX TeXHOJIOTUM, CO3/IaHUSi KOMILIEKCHbIX
TKaHell coueTaHWeM TeXHOJIOTMM TpEXMepHOro OWMOMpUHTHHrA U ckaddonauHra
JI71s1 pellieHus1 3a/lau repCoHaTM3UPOBAHHON MeIUL[VHBI.

Co3ziaHMe BEKTOPHBIX BaKIMH C Iie/ibl0 obecrieueHrsi KOMOWHHUPOBAHHOM
3auThl 0T Bo30OyauTteneii OPBU, ycraHoB/ieHHe MOJIEKY/ISIPHBIX MeXaHH3MOB
dbyakimonupoBanuss PHK-cogepskaliiix BHPYCOB, BBI3BIBAIOIIUX 0CO0OO0 OIacHBIE
3a00/1eBaHMs Ye/IoBeKa U JKUBOTHBIX.

JeMoHcTpanuu

Tabuiiel ¥ cxembl: «VICronb30BaHHE MUKPOOPTaHU3MOB B TIPOMBIIITIEHHOM
TIPOM3BO/CTBe», «KiieTouHas uHXeHepus», «l'eHHass UHXeHepusi».

JIaboparopHasi padoTta «l/I3yueHre 00BeKTOB OMOTEXHOTOTUM».

IIpakTHyeckas pabora «IlosyueHre MOTOYHOKHUC/IBIX TIPOAYKTOBY.

JKCKypcusi «bBHOTeXHO/MOrusi — BaKHeWIlass TMPOU3BOJUTE/IbHAS CHJla
COBpeMeHHOCTH (Ha OMOTeXHOJIOrnYeCcKoe TIPOHU3BO/ICTBO)».

11 KITACC

Tema 1. 3apoxpaeHue U pasBHTHe 3BO/IIOLMOHHBIX INpeJCTaB/JIeHUN B
ouosioruu

OBoymoLoHHass Teopus Y. [dapBuHa. IIpeArnocbiiKu BO3HUKHOBEHUS
fapBuHu3Ma. JK1U3Hb U HayuyHas JeatesbHOCTh Y. [lapBrHa.

[BrKy1ye CUJbI 3BOTIOLMA BUZOB 110 Y. /lapBrHY (BbICOKAasi MUHTEHCUBHOCTh
pPa3MHOXKEHUS OpraHM3MOB, Hac/e/[CTBeHHass W3MeHUMBOCTb, Oopbba 3a
CyllleCTBOBaHMe, eCTeCTBEHHbIN U MCKYCCTBEHHBIN 0TOOD).



Odopmiienre cuHTeThueckol Teopuu sBosoluu (CT3). HeliTpanbHas
Teopusi 3BomoIMM. CoBpeMeHHass JBOJIIOLMOHHAs  Ouwosorus.  3HaueHue
5BOJIFOLJMOHHOM TEOPHH B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JeMoHcTpanuu

[TopTpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krowe, Y. apBun, C. C. YetBepukos, . U. [lImaneraysen, k. Xongens, . K.
benses.

Tabmupsl u cxembl: «Cuctema uBod mipupobl (mo K. JIuHHeR)»,
«JlectHulla >kuBBIX cyilectB (ro Jlamapky)», «MexaHusm (HOpMUPOBaHUS
TIPUCTIOCOO/IEHN ¥ pacTeHWd W JXKUBOTHBIX (10 Jlamapky)», «Kapra-cxema
MapiipyTa mnyteiiectBust Y. [lappuHa», «Haxoaku Y. [lapBuHa», «®@opMbl 60pbOBI
3a cymiectBoBaHue», «Ilopogbl romybeii», «MHoOroobpasue KyJbTypHbIX (opm
KarycTbl», «[Iopofibl JOMaIITHUX >KUBOTHBIX», «Cxema 06pa30BaHMs HOBBIX BH/JOB
(mo Y. [dapBuHy)», «CxemMa COOTHOLUIEHUS [JBWXKYIIUX CHU/I SBOJIIOLUN»,
«OCHOBHBIE MOJIO)KEHUs] CHHTETUUECKOW TeOPUU 3BOJTFOLIAN».

Tema 2. MUKPO03BO/IIOLMSA U eé pe3y/ibTaThl

[Tonynsius Kak 371eMeHTapHas euHULA 3BOMIOLMA. COBpeMEHHbIE MeTO/bI
OLIEHKU TeHeTWYeCcKoro pa3Hoobpasvs W CTPYKTypbl TOMy/siui. V3aMeHeHUe
reHopoHJa MOMy/SLUM KakK 3/eMeHTapHOe 3BOJIIOLMOHHOE $B/IeHHWe. 3aKOH
reHeTrueckoro paBHoBecusi [x. Xapau, B. Batinb6epra.

OnemeHTapHble (aKTOpbl (ABWXKYILLME CUJ/bI) SBOJIIOLMU. MyTal[MOHHbIN
nporjecc. KombuHaTvBHas u3MeHUMBOCTh. [lpelid TreHOB — ciydaiiHble
HeHaripaB/ieHHble M3MEHEeHWs] 4YacTOT ajlefie B monyasauusax. O¢dekT
ocHoBarens. A¢ggekm OymbLiouUH020 20pabiluka. CHUdMCeHUe 2eHemuyecKozo
pasHoobpasus: npuduHbl U caeocmeusi. IlposieneHue 3¢ggexkma Opelicha 2eHo8 8
bonbwiux U Manblx nonyaayusx. Mwurpatuu.  V3omS0Ms  TOMYJISILU:
reorpaduyeckas (mpocTpaHCTBeHHas1), brionoruyeckas (penpoAyKTUBHAs).

EcrecTBeHHbIM1 0TOOp — Hampap/siomuid  (QakTop 3BOJIOLUA. DOpMBI
eCTeCTBEHHOTO  OTOOpa:  ABWXKYIIHMM, CTaOWIM3UPYIOIMM,  Pa3pbIBAIOIIHI
(au3pyntuBHBIN). TlosoBoi oT60Op. BO3HUKHOBEHHME W BOJIIOLUS COLHMATBHOTO
MOBe/IeHUS J)KUBOTHBIX.

[MpucriocobieHHOCTb  OpraHM3MOB  KaK — pe3y/ibTaT  MUKDPO3BOJIIOLIVU.
Bo3HUKHOBeHre  TIpUCriocoOyieHHMid y  opraHu3sMoB.  Apomopdo3bl U
uanoazanTauyy. [Ipumepsl Npucnocob/ieHuit y opraHu3MoB: MopdoJioThYecKue,
dusronornueckre,  6uoxumuueckue,  moBejeHUeckue.  OTHOCUTE/NLHOCTb
MpYCIIOCO0/IeHHOCTH OPTaHU3MOB.

Buj, ero kpurepum W CTPyKTypa. BujooOpa3oBaHue KakK pe3y/bTar
MUKpO3BOMIOIMH. W3onsiust — KiaoueBoW (akTop Bujoobpas3oBanus. [lyTtu u
CrIoco0bI BU1000pa30BaHus: ajuioraTpruyecKoe (reorpaduueckoe),



cUMIAaTpuyeckoe  (9KOJIOTMUECKOe),  «MTCHOBEHHOe»  (IIOJIMIIONZU3alius,
rubpuarsanys). JuTelbHOCTb SBO/TIOLIMOHHBIX TIPOLIECCOB.

MexaHu3Mbl HOPMUPOBAHUSL OMOIOTHUYECKOTO Pa3HOOOpa3usl.

Posmb  3BOMIOIMOHHOW OuWonorud B pa3pabOTKe HayuyHBIX MeTO/OB
coxpaHeHus1 6ropa3Hoo0Opa3vss. MUKPO3BOMIOMS U KO3BOJIIOLIUS T1apa3uTOB U UX
x03sieB. MexaHu3Mbl ()OPMHUPOBAHUSI YCTOMUMBOCTA K aHTUOMOTUKAM M CTIOCOObI
60pBObI C Hell.

JeMoHcTpanuu

[Toptpetsr: C. C. YeTBepukos, 3. Matip.

Tabmuiel U cxeMbl: «MyTal[MOHHAs W3MEHUMBOCTh», «[lomyssiiuoHHas
CTPYKTypa Bufia», «Cxema rposiB/ieHus1 3aKkoHa Xapau—Baiin6epra», «Brxyiiue
CWIbl 3BOJTIIOLUN», «JKOJIOTUUeCKasi U30/SLus TTONYJISILUKA CeBaHCKOM (hopesn»,
«['eorpadvueckasi UW30/ALUS  JIMCTBEHHUIBI CHOMPCKOW W JIMCTBEHHUI[BI
naypcKoii», «I1omy/isiroHHbIe BOJTHBI YUMC/IEHHOCTU XUIIHUKOB U XKepTB», «CxemMa
JNENCTBUST eCTeCTBEHHOro orbopa», «®PopMbl OOpPBOBI 3a CyIIeCTBOBAHHEY,
«/IHAycTpUanbHBI MelaHu3M», «KuBble HCKoTaembie», «I10KpOBUTe/IbCTBEHHAS
OKpacka JKUBOTHBIX», «[Tpeaymipexxzaatoiias OKpacka JKUBOTHBIX»,
«®u3noNorNuecKre afanTtanun», «IIpucrocob/IeHHOCTh OpraHWu3MOB M eé
OTHOCUTE/IbHOCTb», «KpuTepuu Buaa», «BHAbI-ABOMHUKW», «CTPyKTypa BH/a B
npupoze», «Criocobbl BUg000pa3oBaHus», «I'eorpaduueckoe BHAI000pa3oBaHue
TPEX BHUJOB JIaHZBIIIEN», «IKONIOTUUeCcKoe BHZ000pa3oBaHHEe BHOB CUHUIL»,
«[Tonumuione! pacTeHuii», «KarmyCcTHO-peeuHblid THOPUI».

OO6opyioBaHue: repbapyuy pacTeHWH, KO/UIEKI[UHM HaCeKOMBIX, uydesia IITUL] U
3Bepeil C MpuUMepaMH pa3/MUHBIX TIpUCrocobeHni, dydena MTUL] U 3Bepei
pasHbIX BWJIOB, Trepbapuyd pacTeHHM ONMM3KUX BUJOB, 00pPa30BaBIINXCS
Pa3IMYHBIMHU CITIOCOOAMHU.

JIabopaTropHasi paGora «BbisiBieHHe HW3MEHUMBOCTH y 0C00ell OJHOro
BUZIA».

JlaboparopHast pabora  «IIpucrocob/eHrdss  OpPraHM3MOB U HX
OTHOCUTe/TbHasI 11e/1eC000pa3HOCTh».

JlaGopaTopHass pab6ora «CpaBHeHHe BHJOB 10 MOP(HOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. MaKpo03Bo/IIOLMA U €€ pe3y/ibTaThl

MeToapl U3yueHUS] MaKpPO3BO/IOLMHU. [lajeOHTONMOTMUEeCKHe  MeTO/bl
u3yueHus JBOJIOIMM. IlepexosHbie (GopMbl U QuioreHeTUYeCKUe — PSfibl
OpraHU3MOB.

Buoreorpaduueckrie mMeToZbl U3yueHHWs 3Bositoldd. CpaBHeHUe (JIOpBI U
dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obsactu 3emm. Buabl-
SH/IEMUKH U PETUKTHI.



OMmOpuonoruyeckie U CpaBHUTEbHO-MOP(OJIOrHUecKre MeTO/bl U3y4yeHust
SBO/IIOLIMUA. ['eHeTMyecKre MeXaHW3Mbl 5BOJIIOLMM OHTOreHe3a U II0SIBJICHUS
SBO/IIOLIMOHHBIX ~ HOBLIECTB. ['OmMO/IOrMUHBIE U aHAJIOTUYHbIE  OpraHbl.
PypumveHTapHble  opraHbl M araBu3Mbl.  MoJleKy/sipHO-reHeThUuecKue,
buoxumMuueckie M~ MaTeMaTHueCcKhe  MeTOAbl  M3yueHWs  SBOJIIOLIWU.
'omosiornuHble reHbl. COBpeMeHHble MeTO/bl IOCTPOEHUs (PUIOreHeTUUeCKHUX
[lepeBbEB.

XPpOMOCOMHBIE MyTaljiy Y 3BOJIFOLIUS TeHOMOB.

OO011e 3aKOHOMEpPHOCTH (TIpaBW/Ia) 3BOMIOLMU. [IpuHyun cmeHbl yHKYuUl.
HeobpatrMocTh 3BOsIOLIMK. AflanTHBHAs pajvalys. HepaBHOMEPHOCTb TEMIIOB
SBOJIFOLIUU.

JeMoHcTpanuu

[Toptpetsl: K. M. B3p, A. O. KoBanesckui, ®. Mromnnep, 3. ['ekkesb.

Tabmuupl U cxeMbl: «DPUMOreHeTUUECKUI Psifl, JIOLIAN», «APXeONTepUKC»,
«3Bepo3ybble  suepel»,  «Cterouedans»,  «PuHnoputh»,  «CeMeHHbIe
MaropoTHUKW», «buoreorpapuueckre 30HBI 3emn», «llpeli) KOHTHHEHTOB»,
«PemukThl», «HauasnbHble cTaguu SMOPUOHANBHOTO PA3BUTHS TI03BOHOUHBIX
JKUBOTHBIX», «['OMO/lOrMyHbIe W  aHa/JOrMyHble OpraHbl», «PyAWMeHTEI»,
«ATaBU3Mbl», «XpPOMOCOMHbIe HabOpbl Ye/loBeKa U IIUMIaH3e», «[JlaBHbIe
HaTpaB/IeHUS IBOJIOL[UN», «OOIIHe 3aKOHOMEPHOCTH IBOJTIOLIAN».

Ob6opypoBaHue: KOJUIEKL[UM, repbapuy, MYyJ/sDKM HMCKOIMaeMbIX OCTaTKOB
OpraHyU3MOB, MYJISDKU TOMOJIOTUUYHBIX, aHA/JIOTUYHBIX, PYJAUMEHTapHbIX OpPraHoB U
aTaBU3MOB, KOJIJIEKLIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BUTHe )XU3HHU Ha 3emJie

HayuHble TrUIOTe3bl TPOMCXOXKIEHUS >KU3HU Ha 3emse. AbGuoreHes u
naHcriepmus. [loHayuHble TpefiCTaB/IeHUsl O 3apPOKAEHUU )KU3HU (KpealjuOHU3M).
['unoTes3a MOCTOAHHOIO CaMO03apOXKJeHHUs )KU3HU U eé onpoBep)keHue onbitamu .
Peawn, JI. Cniannaniiany, JI. TTactepa. TTporcxoxkaeHue KU3HUA U acTPOOHOJIOTHSI.

OcHoBHbIE 9Tarlbl HeOpraHu4yecKon 9BOJIFOLIAN. [InaHetapHas
(reonorvueckasi) 3BOJIIOLMS. XuUMHUUecKasi S5BOMOLMsA. AOHOreHHbIN CHUHTe3
OpraHuyeckux BellecTB U3 HeopraHuueckux. Omeir C. Mwitepa u I'. FOpu.
O6pa3oBaHue TonMMepoB U3 MoHOMepoB. KoaiepBaTtHas rumore3a A. U.
OmnapuHa, runoTe3a nepBUYHOro O6ynboHa k. XonjeiiHa, reHeTHUeCKasl TUIoTe3a
. Ménnepa. Pubosumel (T. Uek) u rumore3a «vupa PHK» Y. TI'unbepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBeHHE MPOTOK/IEeTKH.

Wctopus 3emsmm ¥ MeTozbl eé wusydyeHus. Vckoriaemble oOpraHuveckue
octaTku. ['eoxpoHonorus u eé ™eTofbl. OTHOCHTe/NbHass W abCO/MOTHAs
reoxpoHoJiorus. I'eoxpoHosiornyeckas LIKaia: S0HbI, 3pbl, IEPUOJbI, SITOXU.



HauanbHble 5Tanbl OpraHWYecKoW 5SBOMOLMH. [losiBleHWe W 5BOJIOLUSA
TepBbIX K/IeTOK. DBOJIOLMS MeTabonm3Ma. BO3HUKHOBeHHe TiepBbIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHbIe OMOTIIEHKM KaK aHaJIor MepBbiX Ha 3emsie COOOIIecTB.
CtpomaronuTtel. [IpoKapuoTHI ¥ 3yKapyOThI.

[TpoucxoxaeHre 3yKapuoT (cuMbroreHes). DBOIOI[MOHHOE TIPOUCX0XKIEeHe
BUPYCOB. IIponcxoXKzeHue MHOTOK/IETOYHBIX OpraHu3MOB. BO03HMKHOBeHHe
OCHOBHBIX 'PYII MHOTOKJ/IETOUHBIX OPraHU3MOB.

OCHOBHBIE 3Tarbl 3BOJOLMUA BBICIIMX pacTeHui. OCHOBHbIE apOMOP(QO3bI
pacteHud. Bbixon pacteHud Ha cymly. [losiBieHdWe CIrOpPOBBIX pacTeHUHM U
3aBoeBaHMe wuMmH cymu. CemeHHble pacTeHus. I[IponMcxoXKaeHve LBeTKOBBIX
pacTeHuH.

OCHOBHBIE 3Tarbl 5BOJIIOLMUA KMBOTHOTO Mupa. OCHOBHbIE apOMOpP(O3bI
KUBOTHBbIX. BeHjckas (ayHa. KemOpuiickuii B3pbIB — TOSIB/IeHHE COBPEMEHHBIX
TUINOB. [lepBble XOpOBbIe )XUBOTHBIE. ’KH3Hb B BOZle. DBOJIIOLMSA MO3BOHOYHBIX.
[Tpoucxoxaenve amdbubuii U penTuivid. IIpoucxok/eHre MIEKOMUTAIIMX |
ntuil. [IpuHiun kmoueBoro apomopdosa. OcBoeHue 6eCrO3BOHOUHBIMU U
TI03BOHOUYHBIMU KUBOTHBIMM CYIIIU.

PasBute >xu3HM Ha 3emsie MO 5paM M TepUOJAM: apxeu, MpOTepO30H,
rajsieo3oii, Me3030H, KaiiHO30W. OOmjas  xapakTepucTHKa Kaumara |
reoJIOrMYecKUx IiporieccoB. IlosiBieHWe W pacLBeT XapaKTepHbIX OpraHW3MOB.
Yrneobpa3oBaHue: ero yCJI0BUS U BJIUSTHHE Ha Ta30BbIA COCTaB aTMOCHepHI.

MaccoBble BBIMUpPaHUSI — 3KOJIOTUUECKHEe KPU3MChl npouwioro. [IpuunHel u
C/1Ie[ICTBUSI MAacCCOBBIX BbIMUMpaHW. COBPEMEHHBIM SKOJIOTUUECKUU KPHU3HUC, ero
ocobenHoctH. [Tpobiema coxpaHeHust 6Mopa3HO0Opa3us Ha 3emiie.

CoBpeMeHHasi cuUCTeMa OpraHu4eckoro mupa. [IpuHIUIBI KiacCUPUKauyuu
opraHrn3MoB. OCHOBHbIe CUCTEMaTHYeCKHe TPYIIIbl OPraHU3MOB.

JleMoHCcTpanuun

[Toptpetsl: ®. Penu, JI. Cna/ianyany, JI. ITacrep, Y. 1. Meunukos, A. N.
OmnapuH, k. XongenH, ['. Ménnep, C. Munnep, I'. FOpwu.

Tabmmuipl 1 cxeMbl: «Cxema ombiTa @. Peau», «Cxema ormbita JI. ITactepa 1o
W3yUYEeHHIO CamM03apoK[eHusi XusHu», «Cxema omnbita C. Muminepa, I'. FOpw»,
«JTanbl  HEOPraHWYeCcKOW  SBOJIIOLUMW»,  «['eOXpPOHOJIOTMYeCcKas  IIKaja»,
«HauasibHble 3Tambl OpraHUYECKOM 3BOMIOIMMN», «CxemMa o0Opa3oBaHUs 3YKapHOT
nyTéM cumbuoreHesa», «Cucrema >XWBOW TIpUpPOAb», «CTpoeHWe BUpyCa»,
«Apomopdo3bl  pacTeHui», «PuHMOPUTB», «OAHOK/IETOYHbIE BOAOPOCIN»,
«MHOrokneTounble BoAOpoC/In», «Mxu», «IlanopoTHUKU», «I'0/10CEMeHHbIe
pacteHust», «OpraHbl LBETKOBBIX pacTeHWM», «(CxeMa pa3BUTUSI >KUBOTHOTO
Mupa», «ApoMopdo3bl >KUBOTHBIX», «lIpocTeiime», «KullleuHONOIOCTHBIEY,
«ITnockue yepBu», «YmeHucToHOrMe, «PBIOBI», «3eMHOBO/IHBIEY,



«IIpecmbikaroiuecsi», «IItuupbl», «Miekonurarolme», «Pa3BUTHe >XU3HU B
apXeucKou spe», «Pa3BUTHe KU3HU B MPOTEPO30UCKOU 3pe», «Pa3BuTue XU3HU B
rasie030MCKON 3pe», «Pa3BUTHe )KU3HU B ME3030MCKOW 3pe», «Pa3BUTHe )KU3HU B
KalHO30MCKOU 3pe», «CoBpeMeHHasi CUCTeMa OpraHu4ecKoro Myupa».

Ob6opyznoBanue: Tepbapyy pacTeHWM pa3MYHbIX OT/E/I0B, KOJIIEKI[UH
HaCeKOMbIX, BJlaKHbIe TIperapaThbl )KUBOTHBIX, PAKOBHMHBI MOJUIFOCKOB, KOJIJIEKLIUU
WUITIOKOXKUX, CKeJleTbl T103BOHOUHBIX JKUBOTHBIX, uydesja TITHL] W 3Bepew,
KOJUIEKLJUM OKaMeHeJIOCTeM, TOJIe3HbIX MCKOIaeMbIX, MYJ/SDKM OpraHu4ecKrx
OCTaTKOB OPraHU3MOB.

BupryanbHaa JaboparopHasa paGora «MojenvpoBaHue — OIBITOB
Musnnepa—HOpu no M3yuyeHUI0 abMOTeHHOT0 CMHTe3a OpraHUueCcKUx CoeJUuHeHU! B
TIepBUYHOM aTMocdepe».

JlaboparopHast pabora «V3yueHre U OIKMCaHHWE HCKOITAeMBIX OCTAaTKOB
JPEBHUX OPraHU3MOBY.

IIpakTnueckas padora «l/I3yueHue 0COOEHHOCTEM CTPOEHUs PAaCTeHU
pa3HbIX OT/E/IOB».

IlpakTHueckas pabora «l/3ydyeHre 0ocoOeHHOCTEH CTPOEHUsI TO3BOHOUHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenue yeji0BeKa — aHTPOIIOreHe3

Pa3pesnbl 1 3aauM aHTPOIIONIOTMU. MeTo/ bl aHTPOMOJIOTHH.

CraHOB/ieHMe TIpe/ICTaB/IeHW O MPOMCXOXKAEHUM uesioBeKa. Pemuruo3Hbie
B033peHUsi. CoBpeMeHHbIe HayYHble TEOPHUHU.

CX0/ICTBO UesioBeKa € KUBOTHbIMU. CHCTeMaTHUYeCKoe T0JI0KEHHE YesloBeKa.
CBuzeTesbCTBAa  CXOACTBA  4YejOBeKA C  JKABOTHBIMU:  CPaBHUTEJIbHO-
MopdoJioThUuecKue, sMbpuosiorudyeckue, ¢bu3nonoro-broxuMuyeckue,
noBeZieHueckre. OT/IMUYMS Ye/loBeKa OT >KUBOTHBIX. [IpsIMOXOKIeHre U KOMIL/IEKC
CBSI3aHHBIX C HUM TIPU3HAKOB. Pa3BuTHe r0JIOBHOTO MO3ra U BTOPOW CUTHa/bHOU
CUCTEMBI.

[Bwxyiye cuibl (hakTopbl) aHTpPOTIOTeHe3a: OUOOrMUecKye, CoLUasIbHbIE.
CoorTHollieHre 6UOOTUUeCKUX U COIMa/IbHBIX ()aKTOPOB B aHTPOTIOreHese.

OcHOBHbIe CTaiud aHTporioreHe3a. PaHHUe uenoBeKooOpasHble 00e3bsHbI
(TIPOKOHCY/IbI) U PAHHUE MOHTHBI — 00IIIMe TIPeJKY UesloBeKOOOpa3HbIX 00e3bsiH U
Mofied. ABCTpa/IONUTEKU — ABYHOTUeE TIpeAKHU JiroAen. YenoBeK yMesibli, TiepBble
W3rOTOBJIEHUS OPYAUM TpyZa. YenoBek MpAMOXOASIIMK U TEePBbIM BbIXOJ, JIIOAEH
3a mnpegenbl Adpuku. YenoBek relijenbbeprckuii — 00U TIpeoK
HeaH/IepTaJbCKOro YejioBeKa M YesloBeKa pa3yMHOro. YesioBeK HeaHZepTaJlbCKUU
KaK BUJ JitOJleld XOJOJHOTO KjiuMarta. UesoBeK pa3yMHBIM COBPEMEHHOrO THIIA,
JEHUCOBCKUM UYe/IOBEeK, OCBOEHHWe KOHTMHEHTOB 3a TpejenamMu AQpUKu.
[TaneoreHeTrKa U rajeoreHOMUKA.



OBOJIIOLIUST COBPEMEHHOT0 4YesioBeKa. EcTecTBeHHbIN OTOOD B TOMYJISAIUSAX
yesioBeKa. MyTalMOHHBIM mipoLecc U nonumopdusMm. [lomyssiLOHHbBIE BOJIHBI,
Apeuld reHoB, murpauus U «3O@eKT OCHOBaTe/s» B MOMYJISALIUSIX COBPEMEHHOIO
yesioBeKa.

YesnoBeyeckre pachkl. [loHaTve o pace. bosblive packl: eBpomneouHast
(eBpa3uiickasi),  aBCTpajo-HerpoujiHasi  (SKBaTopuasnbHas), = MOHTOJIOW/HAs
(asuaTcko-amepukaHcKasi). Bpemss v myTu paccesieHusi yeyioBeKa MO IIIAaHETe.
EauHcTBO  yesoBeueckux — pac.  HayuHas  HecoCToATe/IbHOCTb — pacusMa.
[Tpucrioco6/eHHOCTh UYesioBeKa K pa3HbIM YCJIOBUSIM OKDY)KaroIleld Cpejibl.
BnusiHue reorpaduueckoit cpeabl U Apeiidba TeHOB Ha Mop@oJsioruro U
(Y3UOJIOTHIO UeioBeKa.

MeXIuCIUIUIMHAapHble  MeToAbl B (u3uyeckod  (GHOJIOrHYecKoi)
AHTPOMOJIOTUM.  DBOJIFOLIMOHHASI ~ aHTPOIOJIOTUS W T1a/le0aHTPOMOJIOTUST
yesI0BeYeCKUX MomyJisAlui. buoconuanbHble UCCIef0BaHUS TIPUPOJbI Ue/lOBeKa.
VccnenoBanue KO3BOMIOLIMU OMOJIOTHYECKOTO 1 COLIMATLHOTO B UesIOBeKe.

JeMoHcTpanuu

[Toptpetsr: Y. dapsuH, JI. Jluku, . 4. Poruncku, M. M. I'epacumos.

Tabuiipl U cxembl: «MeTo/IbI aHTPOTIOJIOTHNY, «['0JIOBHOM MO3T uesioBeKa»,
«UYenoBekooOpa3Hble 00e3bsiHbI», «CKejleT Ye/ioBeKa W CKeJleT IIMMITaH3e»,
«PyIuMeHTBI U aTaBU3MbI», «IBUKYILME CUJIbI aHTPOIOreHe3a», «IBOJIFOLIMOHHOE
JIpeBO  yejloBeKa», «ABCTpajonuTek», «YenoBek yMenbl», «YenoBek
MIPSAMOXOALIMM», «/IeHUCOBCKMH YenoBeK» «HeaHzaepTanblbl», « KpoMaHbOHLIBI»,
«IIpenku yenoBeka», «3JTarbl 3BOJIOLIUU YesI0BeKa», «Pachkl yeoBekar.

O6opymoBaHUWe: MyJIsDKM — OKaMeHesoCTel, TpeJMeTOB MaTepyabHOU
Ky/IbTYpbl TIDEIKOB  UejioBeKa, penpoAykiuu (dbortorpaduu) KapThH C
MUGbOIOTUYECKUMU U OUOIeMCKUMM  CIOJKeTaMM  TIPOMCXOXKAEeHUsT 4YeJloBeKa,
¢doTorpaduu HaxoJOK UCKOMaeMbIX OCTAaTKOB UeI0BeKa, CKeJleT UesioBeKa, MOJe/lb
yeperia yvej0oBeKa Y uepera LIMMIIaH3e, MOJe/b KUCTA YejioBeKa U KUCTU
LIMMITIaH3€e, MOZeJI TOpCa NpeJKOB ueioBeKa.

JlaboparopHasi palGora «l3yueHne o0coOeHHOCTell CTpOeHHs CKeJeTa
yesI0BeKa, CBSI3aHHBIX C TIPSMOXOKEHUEM.

IlpakTHueckas padora «l3yueHue 5K0/IOTUUECKUX a[jaMTal[1i ueoBeKay.

Tema 6. Jko/siorus — HayKa O B3aMMOOTHOLIEHUSAX OPraHU3MOB H
Ha/JOPraHU3MeHHbIX CUCTeM C OKpY)Kalollel cpefou

3apo)kieHre U pa3BuTHe 3Kosioruv B Tpyjax A. I'ymbonbara, K. @. Pyrbe,
H. A. CeBepuoBa, 3. I'ekkessi, A. Tencin, B. H. CykauéBa. Pa3pmensl v 3azauu
5K00TUU. CBSA3b 3KOJIOTUM C IPYTUMU HayKaMH.



MeTtogpl 3kosioruu. [losieBble HabmoAeHUsI. DKCIEPUMEHThI B 3KOJIOTHH:
npupojHble U jaboparopHble. MojenupoBaHue B 9KOJOTHM. MOHHUTOPHHT
OKpY»Katollleid cpe/ibl: JTOKa/IbHbIN, periOHaNbHbIN 1 T/1I00a/TbHBIH.

3HaueHVe 5KOJIOTMYEeCKHMX 3HaHMKA [JIS  4ejioBeKa. JKOJIOTMUeCcKoe
MHPOBO33peHre KaK OCHOBa CBsi3eii yejioBeuecTBa C MpUpojioil. dopMupoBaHUe
9KO0JIOTUUECKOU KYJIbTYPbI ¥ 9KOJIOTMUeCKOW 'PAMOTHOCTH HaCe/IeHus.

JleMoHCcTpanuun

[Moptpetsi: A. T'ymbosbar, K. @. Pynne, H. A. CeBep1ioB, D. ['ekkesnb, A.
Tency, B. H. Cykaués.

Tabnurpl U cxembl: «Pa3zenbl 3Ko/OTHN», «MeToAbl 3Komorun», «Cxema
MOHUTOPHWHIA OKPY>KakOLEeN CpeJbl».

JIabopaTopHas pabora «3yueHue MeTO/IOB 5K0JIOTUYECKUX
HCCieJOBaHUM».

Tema 7. Opranu3mMsbl ¥ cCpeJja 00UTaHUA

OKoJsiornyeckre (PakTOpbl ¥ 3aKOHOMEPHOCTU UX AercTBus. Knaccudukarms
9KO0JIOrMueckux (PakTopoB: abuoTuueckre, broTHYeckue, aHTporioreHHele. Ob1He
3aKOHOMEPHOCTU JeMCTBUSI KOoJorThueckKux (akropoB. [IpaBuwio munumyma (K.
[npenrens, H). JIubux). TonepaHTHOCTb. OBPHUOHMOHTHBIE W CTEHOOMOHTHBIE
OpraHv3MBbl.

Abuotrueckue ¢aktopbl. CBeT KakK 3Kosiornueckuid ¢akrop. [leicTBue
pa3HbIX yYaCTKOB COJTHEYHOI'O CIeKTpa Ha OpraHu3Mbl. JKOJOTHYECKUEe TPYIIIIbI
pacTeHW U >KMBOTHBIX 1O OTHOLLIEHHIO K cBeTy. CHrHaabHasi pOJib CBeTa.
doTonepruoysMm.

TemmepaTypa Kak 5KoJOrMyeckui (akrtop. [leiicTBue TemmepaTrypel Ha
opraHusMbl. [1oMKUIOTepMHbIE U TOMOWOTEPMHbIE OpraHW3Mbl. DBPUTEPMHbIE U
CTEHOTEePMHbIE OPraHU3MBI.

BnaxxHocTh Kak skosiornyeckuii (akrtop. IlpucnocobneHuss pacTeHuid K
ToJiiep>)KaHuio BoAHOTO OanaHca. Kiaccudukaiiys pacTeHHl MO OTHOIIEHUIO K
Bogie. [Tpucrioco6eHyst )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXXUMaA.

Cpezbl 00WTaHUS OpPraHW3MOB: BOZHAsl, Ha3eMHO-BO3/YIlIHasi, TIOUBEHHas,
riyOMHHasi ~ TIO/TIOUBEHHAsl, BHyTpPUOpraHusMeHHas.  DU3MKO-XUMUUeCKHe
ocobeHHOCTH cpes, oOWTaHUsi OpraHu3MoB. IIpucrnoco6sieHusi OpraHu3MOB K
)KWU3HU B pa3HbIX Cpejiax.

buonoruueckue putmbl. BHeliHue M BHyTpeHHUe pUTMbL. (CyTOUHbIE U
roguuHbie puTMbl. [1pucnocob6/eHHOCTh OpPraHM3MOB K C€30HHBIM W3MeHEeHUsIM
yCJIOBUM >KU3HU.

JKusHeHHble (QopMbl opraHusMoB. [loHsiTue O >KW3HEHHOU (QopMe.
JKvizHeHHbIe (POPMBI pacTeHUM: [iepeBbsi, KyCTaDHUKHU, KyCTapDHUUKHU, MHOT'OJIETHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKu3HeHHble (OPMBbI >KUBOTHBIX: T'HAPOOHUOHTHI,
reoOHOHTBI, a3p00OMOHTBI. OCOOeHHOCTH CTpOoeHusT 1 0Opa3a JKU3HH.

buotuueckre  Qaxktopel.  Buabl = OMOTMYeECKMX  B3auUMO/IeHCTBUIA:
KOHKYPEHIIUsI, XMII[HUYeCTBO, CUMOMO03 U ero ¢dopmel. [TapasuTi3M, Koorepalus,
MyTyaau3M, KOMMeHCan3M (KBapTHPAHTCTBO, HaxjiebHuuecTBo). HeTpoduueckue
B3auMojelictBus  (Tonmueckue,  (opuueckue, (abpuueckue). 3HaueHHe
OMOTHYECKUX B3aUMOJIEMCTBUI [jisi  CYI[eCTBOBAaHUS OpraHW3MOB B Cpejie
obuTanus. [IpUHIMIT KOHKYPEHTHOTO UCK/TFOUEHHSI.

JeMoHcTpanuu

Tabmuiel U cxeMbl: «3JKoyiorThueckre (akTopbl», «CBETOBON CIIEKTp»,
«3DKOJIOTMYecKre T'PYIIbl JKUBOTHBIX 10 OTHOIIIEHUIO K CBeTY», «TeryIoKpOBHbIE
JKUBOTHbBIE», «XOJIOJHOKDPOBHbIE >KUBOTHbIE», «DuU3nosoruueckue ajanTaijuu
JKUBOTHbIX», «Cpeapl 00WUTaHHS OpPraHU3MOB», «bBHO/IOTUYECKHE DPUTMBI»,
«KusHenHole  ¢GoOpMbl  pacTeHuil», <« KusHeHHble  (OPMBI  KHUBOTHBIX»,
«DKOCHCTeMa IIUPOKOIMCTBEHHOTO Jieca», «DKOCUCTeMa XBOHHOIO jeca», «Llerm
MMUTaHUSI», «XUIIHAYECTBO», «llapasutu3m», «KoHKypeHius», «CuMOM03»,
«KomMeHcanusm».

OO6opyaoBaHue: repbapuy pacTeHWN W JKUBOTHBIX, ITPUCTIOCOOEHHBIX K
BJUSIHUAIO Pa3/IMUHbIX JKOJOTHUYECKUX (PAKTOpOB, repbapyuy CBeTO/OOUBBIX,
TeHe/TIOOMBLIX U TEHEeBBIHOC/IMBBIX DPAaCTeHUH, CBeTO/MOOUBLIE, TeHeTIOUBbIe U
TeHEeBBIHOC/IMBbIe KOMHATHbIE pacTeHUs], TepOapyy M KOJIJIEKI[UH TeTI0F0OMBBIX,
3MMOCTOMKHUX, MOPO30yCTOMUMBBLIX pacTeHHH, uydesa ITHI] U 3Bepeid, repbapuu
pacTeHuH, OTHOCALLIMXCS K rurpoduram, kKcepoduraMm, me3o(putaM, KOMHATHBIE
pacTeHus1 JaHHBIX TPYII, KO/UIEKIIUH >KUBOTHBIX, OOMTAIOIINX B pa3HbIX Cpefiax,
repbapuy ¥ KOJIJIEKI[MM DPACTeHHWH U >KUBOTHBIX, 00/a/aroldx dYepTamu
TIPUCTIOCOO/IEHHOCTU K CEe30HHBIM W3MEeHEeHUWsIM YCIOBUM >KWU3HU, Tepbapuu U
KOJUTEKI[UM PACTeHUM U KUBOTHBIX Pa3/MUHBIX >KU3HEHHBIX (POPM, KOJIEKIUU
JKUBOTHBIX, YUaCTBYIOIIUX B Pa3/IMUHBIX OMOTUUECKUX B3aUMO/IeHCTBHUSX.

JlabopaTtopHasi pabora «BbIsSBIeHHE IIPUCTIOCOOEHMM OpPraHWu3MOB K
BJIUSIHUIO CBETa».

JlabopaTropHasi pabora «BbIsBIeHHe TIPUCTIOCOOIEHUM OpraHu3MOB K
B/IMSTHUIO TeMIlepaTyphbl».

JlaboparopHast pabora «AHaToMHUUuecKre OCOOEHHOCTH PACTeHMM U3
Pa3HbIX MeCT OOUTaHMUSI».

Tema 8. Dkosiorusi BUI0B U NOMY/ISLIUA

OKOoJoruueckde  XapakKTepUCTUKW  Tony/siqud.  [lomyssiuus  Kak
buonornueckass cuctema. Posib HEOJHOPOJHOCTU Cpejibl, (hH3UUeCcKUX GapbepoB U
ocobeHHOCTel 6MOOTMHM BUIOB B (POPMUPOBAHWY MPOCTPAHCTBEHHOW CTPYKTYPHI
nony/situid. OCHOBHBIE TIOKa3aTeau TOMy/SI[UU: YMC/IeHHOCTb, TIIOTHOCT,



BO3paCTHasi U TII0/I0Basg CTPYKTypa, POXKAAaeMOCTb, TIPUPOCT, TeMIl pOCTa,
CMepTHOCTb, MUTPaLIUSI.

JKoJjlorhuecKasi CTpykTypa mnomnyssaiuu. OLeHKa YUCI€HHOCTU TIOMYJISLUY.
JvHaMuKa Monynsiqud U e€ peryJsius. BUOTHUeCKud TOTeHLWal TOMyJISUu.
MogenvpoBaHue JUHAMUKW NONY/ISLUA. KprBble poCTa YMC/IeHHOCTH TOIYJISLUY.
KpuBble BbDKMBaHUS. Peryssiys 4MC/IeHHOCTH TMOMNYJ/siUK: poJib (haKTOPOB,
3aBUCALLIUX U He 3aBUCSIINX OT TJIOTHOCTU. DKOJIOTUUeCKre CTpaTeruu BUoB (- U
K-crparerun).

[TonsTrie 06 3KOJIOTUYECKOM HUIlle BWAA. MectoobuTtanue. MHOromepHas
MoJe/ib  SKosiornueckor HumM JDk.M. XaTumHCOHa. Pa3mepnl 3K0/10rMuecKoun
HuLU. [ToTeHIMabHAs ¥ peanvM30BaHHAs HULLIN.

Bupg kak cucrema mnonynsiiud. Apeanbl BUOB. BUIbI U HUX >KU3HEHHbIE
CcTpaTervu. JK0JIOrhueCcKre S5KBUBa/IeHThI.

3aKOHOMEPDHOCTH T[IOBEeeHUsI M MUIpPalui >KUBOTHBIX. bHonornueckue
VHBa3UH Uy>KepPOJHbIX BHU/OB.

JeMoHcTpanuu

IToptpet: k. 1. XaTUMHCOH.

Tabmuiel W CXeMbl: «DKOJIOTHYECKHEe XapaKTepPUCTUKUA —TIOMYJ/ISILUN»,
«IIpocTpaHCTBeHHast  CTPYKTypa  MOMy/siuuu»,  «Bo3pacTHble  MUMpamMu/ibl
nonyaauuu», «CKOpOCTb — 3acesieHus II0BepXHOCTU  3eM/IM  Pas/MYHbIMU
opraHusmamMu», «Mojenb 3Konorudeckor HuiM k. . XaTumHCOHa».

Ob6opyznoBaHue: repbapyy pacTeHUH, KOJIJIEKI[UU )KUBOTHBIX.

JlaboparopHast pabora «IIpucrocobseHuss cemMsiH  pacTeHUd K
paccesieHuIo».

Tema 9. IK0/10rus c000IMEeCTB. JKO/IOrHYECKHE CHCTeMBbI.

CoobijectBa opranu3sMoB. buornieHo3 U ero cTpykrypa. CBsI3M MeXAy
opraHvM3mami B OHoLieHO3e.

JkocucteMa Kak OTkKpbiTas cuctema (A. k. Tencim). @yHKIMOHAIbHBIE
0/IOKM OpraHvM3MOB B JKOCHCTEeMe: TIPOAYLIEHThI, KOHCYMEHTBI, peAyIeHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1jernmd U ceTH. AOWOTHUYECKHWe OIOKH
5KocucTeM. IToUuBbI U Wbl B 5KOCUcTeMax. KpyroBopoT BeljeCcTB U MOTOK SHEPIUr
B 3KOCUCTEMeE.

OcHOBHBIE  TIOKasaTesM  SKOCHCTeMbl. buomacca Y TPOAYKLMSAL.
OKosioruueckye MpaMu/bl urcesi, 6rioMacchl ¥ SHEPTUU.

JuHamuka sxkocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HarmpaB/ieHHbIe 3aKOHOMEpHBIE CMEHBbI COOOIeCTB — CYKI[eCCHH. IlepBUUHBIE U
BTODUYHbIE CYKLECCMA W WX T[PUYMHBI. AHTDPOIOreHHble BO3JEWCTBUS Ha
cykueccud. KnrMakcHoe coobiectBo. briopa3sHoobpasyve v moHOTa KpyroBOpoTa
BeIleCTB — OCHOBa YCTOMUHMBOCTU COOOIIIECTB.



[TpupoHbIe 3KOCHUCTEMBI. DKOCUCMeMbl 03€p U peK. DKocucmembl mopell U
OKeaHos. IKocucmembl MyHOP, 1eco8, cmenetl, NyCMblHb.

AHTpoOMOreHHble 3KOCHUCTEMBI. ATpPO3KOCHCTeMa. ArpolieHo3. Pasmnuus
MeXKly aHTPOIIOr'eHHBIMU U TPUPO/JHBIMU SKOCUCTEMaMHU.

Ypb6o3kocucrembl. OCHOBHble KOMITOHEHTBI ypboskocucteM. I'opopckas
dbropa u dayHa. CuHaHTponM3alusi TOpPOACKOW (ayHbl. buonornueckoe u
X03s5IICTBEHHOe 3HaueHUe arpo3KocrucTeM U ypOOIKOCUCTEM.

3aKOHOMEPHOCTU (POPMUPOBAHUSI OCHOBHBIX B3aMMO/I€MCTBUM OPraHW3MOB B
sKocucTemMax. Posb KackaoHoz2o 3aggekma u eudos-30ucpukamopos (Kaouesbix
8u008) 8 (hyHKYUOHUpoB8aHuu 3Kkocucmem. [lepeHOC 5HepruM M BeLeCTB MeXIy
CMEeXXHBIMU 3KOCHCTeMaMU. Y CTOMUHMBOCTb OPraHWU3MOB, TIOMYJISIUNA U 3KOCUCTEM
B YCJIOBUSIX €CT@CTBEHHBIX U aHTPOMIOTeHHBIX BO3/1eliCTBUM.

MexaHu3mbl go30elicmeust 3aepsi3HeHUl  pAasHbIX munos Ha
cyb0p2aHU3MeHHOM, Op2aHU3MEeHHOM, NONY/ASYUOHHOM U 3KOCUCMEeMHOM YPOBHSIX,
OCHOBbl ~ 5KO/02UYECKO20 ~ HOPMUPOBAHUSI  AHMPONO2EHHO20  B8030elicmaus.
MeTo/10/10T1si MOHUTOPHHIA eCTeCTBEHHBIX M aHTPOIIOT€HHbBIX 3KOCUCTEM.

JeMoHcTpanuu
[Toptpet: A. k. TeHC/H.
Tabmuibl U CXeMbIL: «CtpykTypa  OHOLIeHO3a», «IJKocucTema

IIMPOKO/IUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOMHOTO Jieca», «PYyHKIMOHATbHbIE
IPYNIbl OPraHM3MOB B 3KOCHUCTEME», «KpyroBOpOT BeIleCTB B 3KOCUCTEME»,
«Jenu nutaHus (MacTOMINHAS, JeTPUTHAs)», «DKOJIOTHUECKasi IIMpaMUZia UKCesl»,
«3JKojiornueckasi mypamuia 6MomMacchl», «DKOJOrMUecKasi MUpaMujia SHeprum»,
«Obpa3oBanue 6omoTa», «[lepBruHas Cykijeccusi», «BoccraHoB/ieHre Jjieca 1moce
ro’kapa», «OKOCHCTeMa 03epa», «ATpoiieH03», «KpyroBopoT BeIecTB U MOTOK
SHEpPIvy B arporieHose», «[Ipumepsl ypbosKocHCTeM».

OO6opyioBaHue: repbapyuy pacTeHWH, KO/UIEKI[UHM HaCeKOMbIX, uydesia TITUL] U
3Bepei, repbapum Ky/IbTYPHBIX U AUKOPACTYIIIUX PaCTeHUl, akBapUyM KaK MO/Ie/Tb
9KOCUCTEMBI.

IIpakTnueckas pabora «/I3yuyeHne u onvcaHre ypo03KOCUCTEMBD».

JlaboparopHasi pabora «l/3yueHue pa3HOOOpasus MeJKHUX TTOUBEHHBIX
YIEHHUCTOHOTHX B Pa3HbIX SKOCHUCTEMAX».

OKCKypCHAA «IKCKYpCHsl B TUITHUHBINA OMoreoiieHo3 (B AyOpaBy, Oepe3HsiK,
e/TbHUK, Ha CYXO/I0/bHBIA U/ TIOMMEHHBIN YT, 03epo, 60/10TO0)».

OKCKypcusi «ODKCKypCHs B arpo3KocuMcTeMy (Ha Mojie Wi B TelIMYHOe
XO03SIICTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucrema

buochepa — obmierviaHeTapHasi 000Ji0ukKa 3eM/H, Tle CYIIECTBYeT WM
CyllleCTBOBaJIa »KU3Hb. Pa3BuTue mpezcTaBieHuii o brocdepe B Tpyaax 3. 3rocca.



Yuenue B. . BepHazckoro o 6uochepe. Obnactu 6riocdeps! u eé coctas. KuBoe
BelleCcTBO brocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTU CyiecTBoBaHUusi 6rocdepnl. OcobeHHocTH GUoChephl Kak
ryiobanbHON 3KocHcTeMbl. [JuHaMudeckoe paBHOBecHe B Orocdhepe. KpyroBopoTsl
BeIIeCTB U OHMOreoXuMUUeckue LUKIbI (YI/iepofia, a30Ta). PUTMUYHOCTD SIB/IEHUM
B Grocdepe.

3oHanmbHOCTL Ouochepsbl. IloHsatre o 6uome. OcCHOBHbIE OMOMBI CYIIIH:
TYH/Ipa, XBOWHbIE jieca, CMelllaHHbIe U IIMPOKOJIMCTBEHHbIE Jieca, CTely, CaBaHHbI,
MyCTbIHW, TPONIMUECKHE jieca, BbICOKOTOPbsi. KiiMMar, pacTUTebHbIN U KUBOTHBIM
MHp OMOMOB CYIIIH.

CrtpyKTypa 1 OyHKIIMS )KUBBIX CUCTEM, OlleHKa UX peCypCHOTI0 TIoTeHI1ana u
6rocdepHbIX QYHKIHIA.

JdeMoHCcTpanuu

[Toptpetsl: B. . BepHaackuu, 3. 3tocc.

Tabnuipl U cxembl: «I'eocdepsl 3emn», «KpyroBopot a3oTa B MPUPOAE»,
«KpyroBopot yrneposa B mpupoze», «KpyropopoT KHCIOpPoJa B IIPUPOJE»,
«KpyroBopot Boabl B mpupoze», «OCHOBHbIE OMOMBI CyIIHn», «KiuMaTthueckue
nosica 3emnn», «TyHapa», «Taura», «CmelnaHHbIM jec», «IIIMpOKOIMCTBEHHBIN
nec», «Crenby», «CaBaHHa», «IlycTbiHs», « TpornuuecKuii ec».

Ob6opyzaoBaHue: repbapyy pacTeHUH pa3HbIX OMOMOB, KOJIJIEKI[UH )KUBOTHBIX.

Tema 11. Yest0BeK M OKpy)Kawujas cpeja

OKOJIOTUYeCKWe KpU3UChl W UMX TMpUYMHBL. Bo3zaelicTBue uenoBeka Ha
6uochepy. 3arpsisHeHMe BO3AyIIHON cpeAbl. OxpaHa BO3/Ayxa. 3arpsis3HeHUe
BOZIHOUW cpezbl. OxpaHa BOJHBIX pecypcoB. Pa3spyiiieHue mouBbl. OxpaHa
TOUBEHHBIX pecypcoB. VI3MeHeHHe K/IMMara.

AHTpOMNOreHHOe BO3/IEMCTBUE HA PACTUTE/IbHBIM U XKUBOTHBIM MHUP. OXpaHa
PacCTUTE/ILHOTO M >XMBOTHOrO Mupa. OCHOBHBbIE TIPUHIUITBI OXPaHbl TPUPO/bI.
KpacHele xHurn. Ocobo oxpaHsieMble T1ipupozaHbie Teppuropur (OOIIT).
BoTaHuyeckue cafibl ¥ 300/I0TMUeCKHe TapKu.

OCHOBHbIE TIPUHLIUIMBI YCTOWUMBOTO PAa3BUTHSI UeOBeYeCTBa W TPUPOJBI.
PaijuoHanbHOe — TIPUPOJIOTIONB30BaHUE W COXpaHeHHWe  OHOJIOrHYecKoro
pa3HooOpa3ust 3emsii. OOIMe 3aKOHOMEPHOCTH T100a/bHBIX 3KOJIOTHYECKUX
Kpu3rcoB. OcoOeHHOCTH COBPEMEeHHOT'0 KpH3KcCa U ero BepOsiTHbIe TI0C/Ie/ICTBUSI.

Pa3BuTMe MeTOAOB MOHUTODHMHIA pPa3BUTUSI OMACHBIX TEeXHOTeHHBIX
niporjeccoB. CucmeMmHble UcCcAed08aHUsI nepexoda K pecypcocbepezatrowjell U
KOHKYpeHmocnocobHoll sHepeemuke. buonozuueckoe pasHoobpasue u 6uopecypchbi.
HayuoHanbHble uH(OpMayuoHHble cucmembl, obecneuugaroujue oocmyn K
uHgopmayuu no cocmosiHUIO omoe/nbHblX 8U008 U 3Kocucmem. (OCHO8bI



sKopeaburumayuu 3Kocucmem U cnocobos 60pbObI ¢ 6OUONOBPENHCOeHUSIMU.
PekoHcmpyKkyusi MOPCKUX U HA3eMHbIX 3KOCUCEM.

JleMoHCcTpanuun

Tabmuupl U cxembl:  «3arpsi3HeHHe  aTMocdepbl»,  «3arpsi3HeHue
ruapocdepel», «3arps3HeHrde TMouBbl», «IlapHUKOBBI 3dderT», «Ocobo
OXpaHsieMble MPUPO/HbIe TEPPUTOPUN», «Mo/ienu yIipaB/isieMOro MUPa».
O6opyoBanue: dotorpaduu OXpaHsieMbIX pPAacTeHUM M >KMBOTHBIX KpacHoi
kaury Poccurickor @epnepauyy, KpacHOM KHATM pervoHa.



IVIAHUPYEMBIE PE3YJIBTATBbI OCBOEHUSA ITPOI'PAMMBI 11O
bHNOJIOI'MN HA YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUSA

JINUHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnMBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHUS
o0yuarolUMHUCS TPOTpaMM  cpefiHero 006Iero oOpa3oBaHus: JUYHOCTHBIE,
MeTaripe/IMeTHbIe U Mpe/IMeTHbIE.

B cTpyKType MMUHOCTHBIX pe3y/IbTaTOB OCBOEHHS MPOTrpaMMbl TI0 OHOJIOTUH
BbIZIe/IeHbl CJIe/IYIOIHe COCTaBJISION[HE: OCO3HAHWE O0YUaroI[UMHCS POCCHHACKOM
IPaKJAHCKOM WIEHTUUHOCTU — TOTOBHOCTU K CaMOPA3BUTUIO, CAMOCTOSITETbHOCTH
M CAMOOIIpe/ieJIeHHI0,  Haauuue Momueayuu K  O0O0yueHHIO  OHMOJIOTHH,
yeneHanpaesneHHoe paszgumue BHYTPEHHUX YOeXIeHWM JIMYHOCTM Ha OCHOBe
K/TFOUEBBIX IIeHHOCTEM W HCTOPUYECKUX TPAJUI[MK pa3BUTHUS OHOJIOTHUYECKOTrO
3HaHUsI, 20MOBHOCMb U CNOCOOGHOCMb 0OYUarOIIMXCsI PYKOBO/ICTBOBATHCS B CBOEH
JlesATe/IbHOCTU 1IeHHOCTHO-CMBIC/IOBLIMHA ~ yCTaHOBKaMH, TMPUCYIIUMH CHCTEMe
Obuonornueckoro obpa3oBaHMS, HaAUYUe NPABOCO3HAHUS  SKOJOTHUYECKOUN
KyJbTYPbI, CNOCOOHOCMU cMasumb 11eJTd ¥ CTPOUTD XKM3HEHHbIE TITaHbI.

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHHS MPOTPaMMbI TI0 OMOJIOTHH IOCTUTAIOTCS
B eIWHCTBe yuyeOHON M BOCIUTATeTbHOW MAesSTeNIbHOCTH B COOTBETCTBHUU C
TPAIUIIMOHHBIMU POCCUMCKHUMU COLIMOKYIbTYPHBIMH, UCTOPUUYECKUMU U IyXOBHO-
HPAaBCTBEHHBIMH I1[€HHOCTSIMH, TIPUHATHLIMU B OOII[eCTBe TIpaBWaMH W HOpMaMH
TOBe/leHHsI ¥ CIOCOOCTBYIOT TIpolleccaM CaMOTIO3HaHHWs, CaMOBOCITUTaHUS M
CcaMOpa3BUTHS, pa3BUTUS BHYTPEHHeM TI03ULMK JIMYHOCTH, I1aTpPUOTH3Ma M
YBa)KeHMs1 K 3aKOHY W TIPaBOIOPSJKY, Ue/OBeKY TpyZia U CTapllieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KeHHs, OepeXXHOrO OTHOIIEHHS K Ky/JIbTYPHOMY HacC/Iequio |
TPaAULMsAM MHOTOHAL[MOHAIBbHOrO Hapoga Poccurickont ®enepauyu, Npupoje U
OKpY>KaroLen cpefe.

JINUHOCTHBIE pe3y/ibTaTbl OCBOEHUs YyueOHOro mpeaMera «buomorus»
JOJDKHBI OTpaXkaTb TOTOBHOCTD U CITOCOOHOCTb 00YUarOIMXCSl PYKOBOZCTBOBATHCS
chOpMUPOBAaHHOM BHYTpDEHHeW TO3ul[Mell JIMYHOCTH, CHUCTeMOM 1IeHHOCTHBIX
OpUEeHTal[iii, TIO3UTUBHBIX BHYTPEHHUX  yOeX[eHWi, COOTBETCTBYIOIIUX
TPA/IUIIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00I1[eCcTBa, pacIIMpeHue >KU3HEeHHOTO
OMbITa Y OMbITA AEeSITeJIbHOCTA B MPOLIeCCe peaav3aljid OCHOBHBIX HarlpaB/IeHUU
BOCITUTATE/IbHOU J1eITeIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa)k/JaHCKOTr0 BOCTIMTAHUSA:

cchOpMHUPOBAHHOCTh TPAXKJ@HCKOM TTO3UI[MN 00yUarolerocst Kak akTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCHHCKOTO 00ITeCcTBa;

OCO3HaHWEe CBOUX KOHCTUTYIIMOHHBIX TIpaB U 00si3aHHOCTeH, yBa)keHHe
3aKOHa U1 TIpaBOIOPSKa;



TOTOBHOCTb K COBMECTHOW TBOPUYECKOW [IeiTeTbHOCTU TPy CO3AaHUU
yueOHBIX MPOEKTOB, pellleHWH y4eOHBIX W T0O3HaBaTebHBIX 3a/lay, BHITIOJHEHUU
OrooruUecKux SKCreprMeHTOB;

CIIOCOOHOCThL ~ OTIpejieNIiTh COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPE@MEeHHOU JKU3HU U OOBSICHSTH eé;

yMeHWe YUUTbIBaTh B CBOMX J€MCTBUSX HE0OXOJUMOCTb KOHCTPYKTUBHOI'O
B3aMMO/IEMCTBUS JItO/Iel C pa3HbIMM YOEXXIeHUSIMH, KYJIbTYPHBIMU 1[eHHOCTSIMHU U
COLIMa/IbHBIM T0JIO)KEHHEM;

TOTOBHOCTb K COTPYJHWYECTBY B TMpoOl[ecCe COBMECTHOI'O BbITIOJIHEHHS
yueOHBIX, TIO3HABAaTe/NbHBIX U HWCCIeIOBaTeIbCKUX 3a/lay, YBa)KUTEJIbHOTO
OTHOIIIEHUSI K MHEHHIO OIMOHEHTOB TP OOCY>KIEeHUU CIIOPHBIX BOITPOCOB
OUMOIOTMUeCKOTO CO/IePyKaHuS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU [leATe/TbHOCTY;

2) NaTPUOTHUYECKOT'0 BOCTIMTAHMS:

c(hopMHPOBaHHOCTb POCCUMCKOU IPa’K/IaHCKOM WUJIeHTUYHOCTH,
MaTpUOTU3Ma, YBa)KeHUsI K CBOEMY HapoO/ly, UyBCTBa OTBETCTBEHHOCTH Tiepe[
PogvHoM, ropaoctu 3a CBOM Kpau, CBOKO PoJMHY, CBOM S3bIK U KYJbTYpY,
TIPOLLJIOe Y HacCTosilliee MHOTOHALIMOHAIBHOTO HapoAa Poccuu;

1[eHHOCTHOE OTHOIIIeHWe K TIPUPO/JHOMY HacJ/ie[Iui0 U TTaMSITHUKAM TPUPO/ibl,
JNOCTXKeHusIM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSX, TPY/E;

CrIoCOOHOCTh OIleHMBAaTh BKJ/IAJ] POCCHMMCKUX YUuéHBIX B CTAHOBJIEHHWE W
pa3BuTHe OHO/IOTUM, TIOHMMaHHUsl 3HaueHWs OWOMOTMM B TI03HAHWM 3aKOHOB
TIPUPO/IbI, B KU3HU Ue/loBeKa ¥ COBPeMEeHHOr0 00111eCTBa;

uzieiiHass yOe)KJEHHOCTb, TOTOBHOCTb K CJy)KeHHI0 U 3amure OTeuecTsa,
OTBETCTBEHHOCTbH 3a ero Cyab0y;

3) AyXOBHO-HPAaBCTBEHHOT 0 BOCIIUTAHMSA:

0CO3HaHHWe JIyXOBHBIX 1IeHHOCTEeM POCCUMCKOTr0 Hapo/a;

c(hOpMHPOBaHHOCTb HPAaBCTBEHHOI'0 CO3HAHUSI, 3TUUECKOT0 TIOBE/[eHUS;

CrIOCOOHOCTh OlIeHHMBaTh CUTYallMI0 W TIPUHUMATh OCO3HAHHbBIE pellleHus,
OpPHEHTHPYSCh Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHMe JIMYHOTO BK/IaZla B IOCTPOEHHe YCTOMUMBOTrO Oy/yliero;

OTBETCTBEHHOE OTHOLLIEHWE K CBOUM POJIUTEJISIM, CO3[,aHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TIDUHATUS LIEHHOCTEM CEeMEeMHOM JKU3HU B COOTBETCTBUU C
TpaAuLMsIMU HapozoB Poccuy;

4) 3CTeTUYeCKOro BOCIUTAHMS:

3CTeTUUYECKOe OTHOIIIeHHe K MHpPY, BK/IIOUasi 3CTeTHKY ObITa, HAYYHOTO M
TeXHAYECKOT0 TBOPUECTBA, CIIOPTa, TPYAQ, 00I1[eCTBeHHBIX OTHOIIIEHH;

MMOHUMaHUe SMOLIMOHA/IBHOTO BO3/€MCTBHS )KUBOM MIPUPO/IbI U €€ [IeHHOCTH;



TOTOBHOCTh K CaMOBBID&)KEHWIO B Pa3HbIX BU/IaX MCKYCCTBa, CTpPeMJIeHUe
TIPOSIB/ISITh KaUeCTBa TBOPUECKOW JIMUHOCTH;

5) ¢usnueckoro BocnuTaHusA, (GopMHUPOBAHUA KY/JLTYPbI 3/J0POBbSl H
IMOI[HOHA/IBHOTO 0/1arono/y4ms:

MOHMMaHWe U peaju3alds 3[0poBOro U Oe3omacHoro obpasa JKU3HU
(3mopoBoe  TMTaHWe, COOIOJeHME TUTMEHWUYeCKWX TpaBWI W HOPM,
cbamaHCUpPOBaHHBIA peXUM 3aHATUM U OTAbIXa, peryJsipHas usnueckas
aKTUBHOCTb), 0OepeXXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEeHUsI K
coOcTBeHHOMY (DM3UUECKOMY M TICUXHYeCKOMY 3/I0POBbIO;

MOHUMaHWe L[€HHOCTU TMpaBWI HWHJUBUyaJlbHOTO U  KOJIJIEKTUBHOIO
6e30racHOro MoBe/ieH!s B CUTYyaLUsiX, YrPOXKalOIIUX 3[I0POBbIO U KHU3HU JHOZEl;

OCO3HaHWe TIOCTeJCTBUNA U HETpPUSATHSl BPeJHbIX TNpUBbIUeK (yrorpebeHus
aJIKOT0J1s1, HADKOTHKOB, KyYpeHUsl);

6) TpyAOBOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZY, OCO3HaHUe 1IeHHOCTU MacTepCTBa, TPYJo/ito0ue;

TOTOBHOCTb K AKTHMBHOM [1eITeIbHOCTU TEXHOJOTMYeCKOW M COLMaJbHOMN
HaTpaB/IeHHOCTH, CIIOCOOHOCTb WHUI[MMPOBATh, TJIAHUPOBATh U CaMOCTOSITE/IbHO
BBITIOJ/IHATH TaKYHO /1eTe/IbHOCTh;

VHTEpeC K pa3/iMuHbIM cepaM NMpoQecCHOHaNbHOM JeSTe/IbHOCTH, YMEHHe
coBepllaTh OCO3HAHHBIM BbIOOp Oyayiei mpodeccu U peannu30BbIBATh
coOCTBeHHBIE XKM3HEHHbIe TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHMIO W CamM00Opa30BaHUIO Ha
TIPOTSDKEHUU BCeU KU3HY;

7) 3K0/I0rU4eCKOro BOCIIUTAHUS:

9KO0JIOTUYECKH Iie/iecoo0pa3Hoe OTHOIIeHHWe K TIPUpoJie KaK HCTOUYHHUKY
)KU3HU Ha 3emJie, OCHOBE e€ CyIeCTBOBaHUSI;

TOBBIIIIEHWe YPOBHSI 9KOJIOTMUECKOW KYJ/bTypbl: TpUOOpeTeHHe OIbiTa
IJIaHMPOBAHUS TIOCTYNIKOB M OLIEHKM WX BO3MOXKHBIX TOC/I€JCTBUM 1o
OKpY>Karollier cpe/ibl;

OCO3HaHHWe T700a/JbHOTO XapakTepa 3KO0JIOTHYeCKUX TpobsieM U TyTel uX
pelLleHus;

CIOCOOHOCTh  WMCIIOJ/Ib30BaTh TprUoOpeTaemMbie TIpM H3yueHUW Ouosioruu
3HaHWSI W yMeHUs TpU pellleHuH mMpobsieM, CBSI3aHHBIX C palMOHA/IBHBIM
TIPUPO/IOTIONb30BaHMeM  (COOJto[jeHre  MpaBW/  TOBeJeHWss B TIPUPO/Ie,
HampaB/ieHHbIX Ha COXpaHeHWe paBHOBeCHUss B HSKOCUCTeMaX, OXpaHy BW/IOB,
9KOCUCTeM, brocdepsl);

aKTMBHOE HerpusTHe [JeWCTBUM, MNPUHOCAIIUX BpeJ, OKpy»Karolen
TIPUPOJTHOM CpeZie, yMeHHe MPOTHO3UMPOBaTh HeO0/arornpusTHbie 3KO0J/IOTHYEeCcKHe
MOC/IeICTBUS MpeATNIPUHUMAaeMbIX [IeHCTBUM U MpeioTBPaLlaTh UX;



Ha/JIMuKe Pa3BUTOTO SKOJOTMUECKOTO MbIIIIEHHS, SKOJOTMUeCKON Ky/IbTYPBHl,
OTIbITA JesiTeIbHOCTH 9K0JIOTUYeCKOU HaTpaBJ/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBaTbCSI UMH B II03HaBaTe/NbHOW, KOMMYHUKAaTUBHOW U COLMAIBHOMN
MPAaKTHKe, TOTOBHOCTU K YUaCTHIO B MPAKTUUECKOU /leATeIbHOCTH IKOIOTHYeCKOH
HaTpaB/IeHHOCTH;

8) 1leHHOCTH HAyYHOT'0 MO3HAHUSA:

c(OpMUPOBAaHHOCTb MMPOBO33pPEHMS], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUsI HayKWd U OOIeCTBEHHOMN IMPAKTUKH, OCHOBAHHOTO Ha [Masore
KyJbTYP, CTIOCOOCTBYIOII[ETO OCO3HAHUIO CBOET0 MeCTa B TIOJIUKY/IbTYPHOM MUPE;

COBepIIIeHCTBOBaHWE $I3bIKOBOM W UWTAaTe/NbCKOW KY/IbTYpPbl KaK CpeZCTBa
B3aMMO/IEHCTBUS MEXTY JTFOIbMHU U TI03HAHUST MUDA;

MOHMMaHWe CrielUpuK OUOJIOTUM KaK HayKh, OCO3HaHUS e€ pold B
cdbopMUpOBaHMY paIMOHABFHOTO HAYYHOTO MBIILJIEHHUs, CO3/laHHUU 1]eJI0OCTHOTO
nipe/icTaBeHdss 00 OKpy)KarollleM MHUpe KaK O e[MHCTBe TPHPOJbl, uesioBeKa U
o01lecTBa, B TI03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHHMd Mpobsem
COXpaHeHus TIPUPOJHOTO PaBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUU [I/I1 COBPEMEHHOM LMBU/IM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHSI Me[ULMHBI, CO3/jaHHe TepCIIeKTUBHbBIX
OvOoTeXHO/IOTUM, CIIOCOOHBIX  pelllaTb  pecypcHble  MpobsiemMbl  pa3BUTUS
yeJ/I0BEUeCTBa, MOMCKA IMyTel BbIX0/a U3 17100a/bHBIX 3KOJOTMUecKuX mpobaeM u
obecrieueHrsi Tepexola K  YCTOWYMBOMY  Pa3BUTHIO,  PAlMOHATbLHOMY
WCTI0/Tb30BaHUIO TIPUPOJIHBIX PecypcoB U (HOPMHUPOBAHUIO HOBBLIX CTaHAApPTOB
YKU3HU;

3aMHTEPeCOBAHHOCTh B TIOMy4YeHHWU OWO/MIOTMUeCKUX 3HAHUW B I[eJisiX
TIOBBIIIIEHUsT  00IIeld  Ky/JbTypbl, €CTeCTBeHHO-Hay4HONW TDaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIJMOHA/ILHON I'PAaMOTHOCTH O0ydYaroImmxcs, hOpMUpPyeMOU
TIpY U3yueHUU OMOIOTUY;

TOHMMaHWe CYIIHOCTH MEeTOJIOB TO3HAHUs, UCII0J/Ib3yeMbIX B €CTeCTBeHHbBIX
HayKaX, CIIOCOOHOCTH WCII0/Ib30BaTh IIO/lydaeMble 3HaHWS [/ aHaivd3a W
00BsICHEHUSI SIBJIEHUM OKDY)KaloIllero MUpa U TIPOMCXOASIIMX B HEM M3MeHeHUH,
yMeHUe [enaTb OOOCHOBaHHbIE 3aK/FOUEHUs] Ha OCHOBe HAyuHbIX (DaKTOB U
MMEIOILMXCS JAHHBIX C LIeJTbI0 M0JTyueHUsl JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITE/ILHO HCTIO/B30BaTh OHOJIOTHYECKHe 3HaHUS [/
peliieHUs1 Ipo6JieM B peanibHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWe LIEHHOCTW HAy4YHOW [leATelbHOCTH, TOTOBHOCTb OCYILeCTB/ISITh
MIPOEKTHYIO M UCC/Ie[]0BATeTbCKYIO AesTeTbHOCTh MHAUBUYAIbHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HeNpephiBHOMY 00pa3oBaHUIO M
camMoobpa3oBaHuIO, K aKTHBHOMY TIOIYyYeHUI0 HOBBIX 3HAaHUW MO OHOJIOTHH B
COOTBETCTBHUHM C XKU3HEHHBIMU TTOTPeOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTanpeaMeTHble pe3y/bTaThl OCBOEHUs yueOHOro TpeaMera «buosorvs»
BK/IFOUAIOT: 3HAuWMble /i1  (OPMUPOBAHWS MHPOBO33DEHHUSI 00YJaroIuxCs
MeXIUCLUTITMHADHBIE (MeXXIIpeJiMeTHbIe) OOIleHay4Hble MOHSTHS, OTpakarolue
1]eJIOCTHOCTh Hay4YHOM KapTMHbI MHpa U CHelu(puKy MeTOJ0B TI03HaHUS,
WCTIO/Tb3YEeMbIX B €CTeCTBEHHBbIX HayKax (BeleCTBO, SHeprus, siBjieHue, MpoLiecc,
cucTeMa, HayuHbIM (hakT, TIPUHLUII, TUMOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpusl,
uccieoBaHue,  HabmojeHuWe,  W3MepeHWe,  SKCIIepUMEHT W Jpyrue);
yHUBepcalbHble yueOHble [elicTBUS (TI0O3HaBaTe/bHblIe, KOMMYHHWKAaTHUBHBIE,

perysiTUBHbIE), obecrieunBaroLe (hopMHupoOBaHue (yHKLMOHATBHOU
IPaMOTHOCTM U COLIMAZbHOM  KOMITETeHLMH OO0ydYarluxcs; CrnocobHOCTh
oOyuaroiuxcs VICTI0JTb30BaTh OCBOEHHbIe MeXXVCLUIUIMHApHBbIe,

MHDOBO33pe€HUECKHEe 3HAHWS W  YHUBEpCa/bHble yueOHble [IeHCTBUS B
TO3HaBaTe/TbHOM U COL[MATbHOM TIPaKTHKeE.

B pe3ynbTate wu3yueHus Ouonoruu Ha ypOBHe cpeAHero oOIero
obpa3zoBanuss y obOyuarorierocss OyayT chOpPMHpPOBaHbI  T03HABaTe/bLHBIE
YHHUBepCasbHble yueOHbIe AeiCTBUs, KOMMYHHKAaTHBHBIE YHUBEpCAIbHBIE YUeOHbIe
NEeNCTBUS, peTyISITUBHbIE YHUBepcalbHble YyueOHble [elCTBHS, COBMeCTHast
JesITe/IbHOCTb.

MerTanpeaiMeTHble pe3y/abTaThl OCBOEHUs TIPOrpaMMbI CpefiHero 001iero
o0pa3oBaHuUs JO/KHBI OTPAXKaTh:

OB/1aieHHe YHHUBEpPCa/IbHBIMHU y4eOHBIMHU M03HaBaTe/IbHBIMU
JIeiICTBUSAMU

1) 6a30BbIe JIOrHUEeCKHe AeHCTBUA:

camocTosiTe/ibHO  (OpMy/MpOBaThb M aKTyaJU3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTIO/Tb30BaTh TIPM OCBOEHWM 3HAHWM TIPUEMBI JIOTUUYECKOTO MBIIIUIeHHS
(aHanm3a, cCMHTe3a, CpaBHeHus, KiaccuuKalyy, 060011jeHNsT), paCKphIBaTh CMbICIT
OMOMOTMUeCKUX TIOHATHH (BBIJENSTh WX XapaKTepPHbIe MPHU3HAKH, YCTaHABIUBATh
CBSI3U C AAPYTUMU TIOHSTUSMU);

oTIpefiesiiTh 1[efIN JIeATeNTbHOCTH, 3ajJjaBasi TapamMeTpbl W KPUTEpUU HUX
JOCTHYKeHUsI, COOTHOCUTD pPe3yJIbTaThl AesiTe/IbHOCTU C TIOCTaB/IeHHBIMU 1[e/ISIMU;

WCTI0/Tb30BaTh OMOIOTMUeCKHe TIOHATHS AJ11 00BsICHEHUST (DaKTOB M SIBJIEHUH
YKUBOU TIPUPO/IbI;

CTPOUTH JIOTUYECKHEe pacCyXAeHus (WHAYKTUBHbIE, MAeJyKTHUBHBIE, TIO
aHaJ/IOTHH), BBISB/SATh 3aKOHOMEDHOCTH W TPOTHBOPeUrsi B pacCMaTpPUBaeMbIX
ABJIEHUSX, (DOPMYTMPOBATh BBIBOZIBI U 3aK/TFOUEHMS;

NIPUMEHATb  CXeMHO-MO/le/TbHbIe cpeAcTBa I TIpe/ICTaBJIeHUS
CYII[eCTBEeHHBIX CBsI3e M OTHOIIIEHHI B M3ydaeMbIX OHMOIOTHUECKHUX O00BEKTax, a



TaKKe  TPOTHMBOPEUHH  pa3HOTO  poO/ila, BBIABJIEHHBIX B Pa3/MUHBIX
MHGOPMAaI[MOHHBIX UCTOUYHHKAX;

pa3pabatbiBaTh IUIaH pellleHus1 Mpo0/ieMbl C YUETOM aHaIM3a WMEROITUXCS
MaTepua/ibHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTHUBEI B /IeSITE/IbHOCTD, OLIEHWBAaTh COOTBETCTBHE Pe3y/IbTaTOB
1[e/IsIM, OLIeHWBaTh PUCKH MOC/IeCTBUIN AesTeTbHOCTH;

KOOD/IMHUPOBaTh W  BBLIMOJHATL paboTy B  yCJAOBUSIX  peanbHOro,
BHPTYabHOTO ¥ KOMOMHMPOBAHHOTO B3aUMO/IECTBYS;

pPa3BUBaTh KPEATUBHOE MBIIIJIEHHE TPY PEeIIeHUH KU3HEHHBIX TIPO0IeM.

2) 6a3oBbIe HCC/IE0BATEIBCKHE AeHCTBUS:

BJIaZIeTh HaBbIKaMU yueOHO-HCC/IeZloBaTe/IbCKOM U TIPOEKTHOM /lesITe/TbHOCTH,
HaBbIKaMH  pa3pellieHusi MpobieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSTE/TbHOMY TTOMCKY METO/IOB peIleHHs TTPAKTHUECKHX 3a/ay, IPUMeHeHUI0
Pa3/IMYHbBIX METO/JOB TMO3HAHUS;

WCII0/Ib30BaTh pa3/iiuHble BU/bI [IeSITeJIbHOCTH I10 TIOYUYeHHI0 HOBOTO
3HaHUS, €Tr0 HWHTepIipeTalud, IIpeoOpa30BaHUI0 U TIPUMEHEHUI0 B YyueOHBIX
CUTYyalUsIX, B TOM YKCJIe TIPU CO3/IaHUH yUeOHBIX U COI[HATbHBIX TIPOEKTOB;

dbopMHpOBaTh HayUHBIN THIT MBILIJIEHHUS, BaleTb HAYUYHOU TePMHUHOJIOTHEH,
K/TFOUEBBIMU TTOHATUSIMUA U METO/IAMM;

CTaBUTh W (OPMYy/IMPOBAaTh COOCTBeHHbIE 3a/au B 0Opa3oBaTe/IbHOM
JesITe/IbHOCTU U JKU3HEHHBIX CUTYaLUsX;

BBLISIBJIITb  TIPUUMHHO-C/IE/ICTBEHHBIE CBSI3M W aKTya/IM3UpPOBaTh 3azauy,
BLIZIBUTATh THUIOTe3y e pellleHus, HaXOAUTh apryMeHThl [Js Jl0Ka3aTe/bCTBa
CBOUX YTBEp)K/I€HHUH, 3a/laBaTh MapaMeTphl U KpUTEPHH PellleHNs;

aHA/IM3UPOBAaTh TIOJlyUeHHbIe B XOZle pelIeHHs 3aZaud  pe3y/IbTaThbl,
KPUTHUYECKH OIIeHWBATh WX JOCTOBEPHOCTh, IPOTHO3UPOBATh M3MEHEHHe B HOBBIX
yCJIOBUSIX;

JlaBaTh OL[€EHKY HOBBIM CHUTYAaI[UsIM, OL[eHUBATh MPHOOPETEHHBIH OIBIT;

OCYIIeCTB/IATE 1je/IeHalipaB/JIeHHbIN TTOMCK TIepeHoca CpeACTB U CIIocoOoB
JercTBYsA B MPOodeCcCHOHATBHYIO CPefy;

yMeTh TIePeHOCHUTb 3HaHWS B TI03HABATe/IbHYI0 U TPaKTUUeCKYyH 001acTu
JKUA3HEesITe/IbHOCTH;

yMeTh MHTETPUPOBATh 3HAHMS 13 Pa3HbIX YUeOHBIX MPeIMeTOB,;

BLIZIBUTATh HOBBIE WJIEH, MpeJjaraTb OpUrMHAIbHbIE MMOAXOAbI U peIleHwHs,
CTaBUTh TIPOO/IEMbI 1 3a/lauH, J0IyCKarolle abTePHAaTUBHbIE peIlleHusl.

3) pabora c uadopmaruei:

OpPHEHTHPOBATHCS B PA3/IMUHBIX HCTOUHHUKAX WHGOPMAaLMH (TeKCTe yuebHOro
1MocoOusi, HAy4YHO-TIOMYJIAPHOM JHMTepaTrype, OWOIOTMYECKUX CJOBapsX M
CTIpaBOYHMKAX, KOMIMBIOTEPHBIX 0a3ax [aHHbIX, B VHTepHeTe), aHa/IW3UPOBAThH



MHGOPMAITHIO Pa3IMUHbLIX BUJOB U (hOPM ITpe/ICTaB/IeHUs], KpUTHUECKH OLIeHUBATh
eé I0CTOBEPHOCTb Y HETIPOTUBOPEUNBOCTH;

dopMy/IMpoBaTh 3arpoChl ¥ MPUMEHSATh Pa3/IMUHble METOZbl MPH TOHCKe U
orbope Guosiornyeckoil MHGOpPMaI[H, He0OXOJUMOM AIJis BBITOHEHHST YUeOHbIX
3a/1a4;

npro0OpeTaTh OIBIT MCIO/b30BaHUS HWH(MOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUM, COBEPIIIEHCTBOBATL KYJIbTYPY aKTUBHOT'O MCITO/Tb30BAHMS Pa3/IMUHbBIX
ITIOMICKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTHMa/lbHYIO  (OpMy  IIpe/CTaB/IeHUS
6uonornueckoi uHbopMaruu (cxeMbl, rpadyKH, JAarpaMMbl, TaOIULIbI, PUCYHKH
H fipyroe);

WCTIO/Tb30BaTh HAY4HBIA $3bIK B KauecTBe Cpe/CcTBa Ipu pabore ¢
Ovosornueckoli MHGpOpMalMel: IIPUMEHSTb XUMHUecKue, (U3HUecKue M
MaTeMaTh4YecKre 3HaKd W CHUMBOJBI, (hOpMYyJ/ibl, abO0peBHaTypy, HOMEHK/IATYpYy,
WCIIO/Tb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CpeJCTBa
HarSTHOCTH;

B/aZIeTh ~ HaBBIKAMM  pACrO3HaBaHWA W 3alUTBl  WHMOPMAIIH,
MHGOOPMAaI[MOHHON 6€30T1TaCHOCTH JIMYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH A€ CTBUAMU:

1) o0mmenue:

OCYIIeCTB/ISTh KOMMYHHKALIMK BO BCeX cdepax >KU3HHU, aKTUBHO yUaCTBOBATh
B [IAJIOTe WM JUCKYCCHHU TIO CYIIeCTBY oOCy»KJaeMoil Tembl (YMeHHe 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KAEHHUsS OTHOCHUTEBbHO BBIMIOJIHEHUs IIpejjlaraeMoi
3a/]auM, YUYUTHIBaTh UHTEPEChl U COTJIACOBAHHOCTH TO3WI[UN JPYTUX yYaCTHUKOB
Jajora Uil JUCKYCCUN);

pacrio3HaBaThb HeBepOasbHbIE CpejAcTBa OOIEeHUs, TTOHMMAaTb 3HAUEHHE
COLMATbHBIX 3HAKOB, MPEATOCHUIOK BO3HUKHOBEHHUS KOHMIMKTHBIX CHTYal[UH,
yMeTb CMATYaTh KOH(MIMKTHI ¥ BECTH ITEPETOBOPHI;

BJIAZIETh Pa3/IMUHBIMUA CII0CO0aMM OOIIeHHs W B3aMMO/IeHiCTBUSI, TIOHUMATh
HaMepeHUsI IPYTHX JIo/el, TIPOSIB/IATh YBa)KUTETbHOE OTHOIIIEHHEe K cOOeceTHUKY
Y B KOPPEKTHOU (popMe (hOopMy/IMpPOBaTh CBOU BO3PayKeHHUSsI;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOIO TOUKY 3PEHHSI C HCITI0/b30BaHHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMeCTHasi ieATe/TbHOCTD:

MOHMMATh W WCIT0/Ib30BaTh ITPEUMYIleCTBa KOMaHAHONH W WHAWBHUAYaTbHON
paboThI TIpU perieHnr OMOI0rHUecKoi Tpo6ieMbl, 000CHOBBIBAaTb HEOOXOAUMOCTh
ITPUMEHEHHS TPYTITOBBIX (DOPM B3aMMOJEHCTBUS TIPH PellleHuH yueOHOM 3a/auu;

BLIOMpAaTh TEMATUKy WM METO/bl COBMECTHBIX [IeICTBUM C YUYETOM OOIIMX
HWHTEpPeCOB M BO3MO)KHOCTEH Ka)k/I0T0 ujieHa KOJITIEKTHBaA;



NPpUHUMAaTh  1leJid  COBMECTHOW  JesiTe/lbHOCTH, OpraHU30BbIBaTb U
KOODJWHUPOBAaThb [JEWMCTBUS MO €& [NOCTWXKEHWIO: COCTaB/ATh IUIAH JeWCTBUU,
pacrpe/iefiiTh PO C YYETOM MHEHUM Y4YaCTHUKOB, OOCY»KAaTb Ppe3y/bTaThbl
COBMECTHOI paboTh;

OlLleHMBaTh KaueCTBO CBOEro BKJ/3Jla YW KaKJOT0 YyuaCTHHMKA KOMaHZbl B
oO11T1ii pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

rpejjiaraTh HOBBbIE TIPOEKThbI, OLIEHWBaTh W€ C TIO3WUIMA HOBU3HBI,
OpPUT'MHA/IbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTH;

OCYLIeCTB/ISITh TO3UTUBHOE CTpaTernyeckoe TIOBeZileHMe B Pa3/IMUHbIX
CUTYaLUsIX, TIPOSIB/ISATH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATHBHBIM.

OBj1ajieHrie YHUBEPCATbHBIMHU Pery/JIATUBHBIMHU JeCTBUAMM:

1) camoopraHu3anus:

WCTIO/Tb30BaTh OWONOrMUecKre 3HaHWS [Ji BbIB/EHUS TIpo0/ieM U HUX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsIX;

BbLIOMpaTb Ha OCHOBe OMOJIOTUYECKUX 3HaHWM Ile/ieBble W CMbIC/IOBBIE
YCTAaHOBKU B CBOUX JIEMCTBUSAX U MOCTYITKAX 0 OTHOIIIEHUIO K YKUBOM TPUPO/eE,
CBOEMY 3710POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITeJTbHO OCYILLeCTBJISAITh MO3HABaTeIbHYI0 [1eATe/bHOCTh, BbISIBJISTH
rpo0embl, CTaBUTh U (HOPMYJIHMpPOBaTh COOCTBeHHbIE 3a/laur B oOpa3oBaTebHOM
JesiTeNTbHOCTU Y YKU3HEHHbIX CUTYal[UsIX;

CaMOCTOSITEJTLHO ~ COCTaB/ISATH IUIaH pellleHus: Tpo0/ieMbl C  YYETOM
MMEIOIIUXCSl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTe! U MpeATiouTeHUH;

JlaBaTh OI[eHKY HOBBIM CUTYal[UsIM;

PACIIUPSATb PaMKH yueOHOTo TIpe/[MeTa Ha OCHOBE JIMUHBIX TIPe/[TIOUTeHHH;

JieylaTh OCO3HAHHBIN BLIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTD
3a pelleHue;

OlLIeHUBaTh MPUOOPETEHHBIN OTIbIT;

criocobcTBoBaTh  (POPMHPOBAHWIO U TIPOSIBJIEHUIO IITMPOKOW 3pyAULIMN B
pasHbIX 00/1aCTSIX 3HAHWM, TMOCTOSHHO IIOBBHIIIATh CBOM 00pa3oBaTe/bHbINA H
KY/IbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OL|€HKY HOBbIM CHTYal[usiM, BHOCHUTb KOPPEKTHBBI B [IeATe/bHOCTh,
OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LieJisIM;

BJaZieTh ~ HaBbIKAMU  TO3HaBaTelbHOW  peduieKCMM KaK  OCO3HaHUs
COBepIlIaeMbIX [IeCTBUM U MBICUTE/NbHBIX TPOIECCOB, WX pe3yJbTaTOB W
OCHOBAHUM, WCIOIb30BaTh NMPUEMBbI peduieKCUU /i1 OIleHKH CUTYyalldd, BbIOOpa
BEPHOTO0 pellleHus;

yMeTb OL|€EHWBaTb PUCKM ¥ CBOEBPEMEHHO IPUHUMATh peLIeHUsl M0 HUX
CHIDKEeHMIO;



MPUHMMATh MOTWBBI M apryMeHTbl JADYTMX T0PU aHaJu3e pe3y/bTaToOB
JleATe/IbHOCTY;

3) npuHsTHE Cebs U APYyrux:

MPUHUMATD Cebsi, TOHMMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

TPUHMMATh MOTHBBI M apryMeHTbl JDYTMX TNPU aHaJu3e pe3y/bTaToOB
JleATe/IbHOCTY;

NpuU3HaBaTh CBOE TIPABO U MPaBO IPYTHX Ha OLLMOKY;

pa3BUBaTh CMIOCOOHOCTH TIOHUMATh MUP C TIO3UL[UU JIPYTOTO uesioBeKa.

IMPEIMETHBIE PE3YJ/IBTATHI

[MpeameTHble pe3y/ibTaThl OCBOEHHSI COZIepP)KaHUsSI yueOHOro TrpeaMeTa
«buonorusi» Ha yriybnEHHOM ypOBHE OpUEHTHMPOBaHbl Ha obecrieueHue
npodunbHOrOo  00yueHMss  oOyuatoiquxcs — Ouosorud. OHM — BKJ/IHOYAIOT:
cneLiuueckue Ajsi OMO/IOTHY HayuHble 3HaHUSI, yMeHUsI U CIocoObI 1eliCTBUH T10
OCBOEHHUIO, UHTEPIIPeTal[ui U MpeoOpa30BaHUI0 3HAHWM, BU/IbI /I€ATEbHOCTH 10
TOJTyYeHHIO0 HOBBIX 3HAHUN U WX TIPUMEHEHHI0 B Pa3/IMUHbIX yueOHBIX, a TAKKe B
peanbHbIX >XKU3HEeHHbIX cuTyanusix. [IpegMeTHblie pe3ysibTaThbl MpeACTaB/IEHbI T10
rojaM u3y4yeHwusl.

[TpeameTHbIe pe3y/bTaThl OCBOeHUs1 yueOHoro mpeamera «buosorusi» B 10
K/acce 10/DKHBI OTpaXkaTh:

chOpMUPOBAaHHOCTb 3HAaHWW O MecTe W PO OHOJIOTUHU B CHCTEME
eCTeCTBEHHbIX HayK, B ()JOpDMHUPOBaHUM €CTECTBEHHO-HAYUHOW KapTHUHbI MUpa, B
MO3HaHWM  3aKOHOB TIPUPOJLI UM  pellleHMM TipobeM  palLMOHATBHOTO
TIPHUPOZOTIO/Ib30BaHUsl, O BKJ/IaZle POCCUMCKUX U 3apy0eXKHbIX YUEHBIX B pPa3BUTHE
OHOJIOTUH;

B/a/leHWe CHUCTeMOM OHOJIOTWYeCKMX 3HaHWM, KOTopas  BKJ/IIOUaeT:
OCHOBOTIOJIararoiie OUOIOTHYeCKWe TepMUHBI W TIOHATHS (PKU3HBb, KIIETKa,
opraHusM, meTabonM3M, TOMeOCTa3, CaMOperyJisilusi, CaMOBOCIIPOM3Be/ieHue,
Hac/ieJCTBEHHOCTb, W3MEHUYMBOCTb, POCT U pa3BUTHUe), OHOJOrHYecKre TeopuH
(knetounasi Teopus T. [lIBanHa, M. LllneligeHa, P. BupxoBa, XxpoMOCOMHasi TeOpHs
HacsmeqcTtBeHHOCTM T. Moprana), yuenus (H. W. BaBwioBa — o0 1eHTpax
MHOroobpasusi U4  TIPOMCXOXKJEHUs  KyJbTypHBIX  pacTeHHi),  3aKOHbI
(equHOOOpA3Us TIOTOMKOB TIEPBOTO TIOKOJIEHWS], paclleT/ieHHs], YUCTOThl raMer,
He3aBUCUMMOro HaciaenoBaHuss ['.  MeHgens, TOMOJIOTUYECKUX PSAOB B
HacJ/ieJCTBeHHOU M3MEeHUYMBOCTU H. n. Bagsusioga), TIPUHLUTIBI
(KOMILJIEMEHTapHOCTH);

BJIaJleHHe OCHOBHBIMM MeTOJaM{ HAyUHOrO TO3HaHWS, MCIIO/Ib3yeMbIX B
OUoMOrUUeCKUX HWCCIeJOBaHUsIX JKUBBIX 0OBEKTOB (OmucaHue, HW3MepeHue,
HabJTI0/IeHue, SKCIIEPUMEHT);



yMeHUe BbI/Ie/ISITh CyIlleCTBeHHbIe MPHU3HAKU: BUPYCOB, KJIETOK MPOKApHOT U
9YKApUOT, OJHOK/JIETOUHBIX W MHOTOK/JIETOYHbIX OpraHU3MOB, B TOM UHCJIe
OakTepuii, TpUOOB, paCTeHUH, )KUBOTHBIX U UeJIOBeKa, CTPOEHUsI OPTaHOB U CUCTEM
OpPraHOB DAaCTeHW, >KUBOTHBIX, Ue/iOBeKa, TIPOLIeCCOB JKU3He/esTeJIbHOCTH,
TIPOTEKAIOI[UX B OpraHW3Max PacTeHWH, >KUBOTHBIX U uejioBeKa, OUOIornuecKnx
TIpolieccoB: oOMeHa BelriecTB (MeTabommM3M), MpeBpalljeHusT SHePruy, OpoXkKeHwus,
aBTOTPO()HOTO U reTepoTpOpHOr0 TUIIOB MUTaHUS, (POTOCHMHTE3a U XEMOCHUHTE3a,
MHTO3a, Meli03a, rameToreHe3a, IMOpUoreHesa, MOCTIMOPUOHABHOTO PA3BUTHS,
pPa3MHOKEHUS,  WHAWBUAYaJbHOTO  pa3BUTUS  opraHu3Ma  (OHTOTeHe3a),
B3alMO/IeNCTBUS TeHOB, TeTepo3Kca, NUCKYCCTBEHHOTO 0TO0Pa;

yMeHHe YyCTaHaB/IMBaTh B3aWMOCBSI3M MEXJY OpraHOMZAMU KJIETKU U HUX
GYHKIUSIMH, CTPOEHHEM KJIeTOK pa3HbIX TKaHeM U WX (QYHKUUAMU, MEXIY
opraHaMyd ¥ CHUCTeMaM{ OpraHOB y pacTeHWM, >KUBOTHBIX W uejloBeKa U UX
GYHKIUSIME, MeXAy CHCTeMaMH OpraHOB M MX (YHKLMSIMH, MeXAy >STaramu
oOMeHa BelleCcTB, ITarlaMy KJIeTOYHOTO IMKJIA U XKU3HEHHBIX I[UK/I0B OPraHK3MOB,
yTaramMu 3MOPUOHA/ILHOTO DPa3BUTHS, F€HOTHUIIOM U (EHOTHUIOM, (HeHOTHUIIOM U
dakTopamu cpeibl 0OUTaHUS;

yMeHUe BBbISIB/ISITh OTJIMUUTE/IbHbIe TIPU3HAKU JKUBBIX CUCTEM, B TOM UHCJIe
pacTeHHH, )KUBOTHBIX M UEJIOBEKa;

yMeHUe WCIO/b30BaTh COOTBETCTBYIOL[ME apryMeHThbl, OHOJOrMUecKyto
TEPMUHOJIOTUIO ¥ CUMBOJIMKY /I J0Ka3aTe/lbCTBa PO/ICTBA OPTraHW3MOB Pa3HbIX
CUCTeMaTH4YeCcKuX IPyIIr;

yMeHHe pellaTh OMoornyeckre 3a/jaui, BhISIB/IATh TIPUUMHHO-CJIe/ICTBEHHbIE
CBSI3U MEXXy MCC/IelyeMbIMU OHMOIOrMUeCKUMHU MPOLIeCCaMU U SIBJIEHUSIMH, [1eJ1aTh
BBIBO/IbI U TIPOT'HO3bI HA OCHOBAHWHU TI0/TyYeHHBIX Pe3y/IbTaToB;

yMeHHe BBIITOJHATL JlabopaTOpHble W IIPaKTHUYecKhe paboTel, COOMOAATh
TipaBu/Ia npy pabote ¢ yueOHBIM 1 1abopaTOPHBIM 000pYyIO0BaHUEM;

yMeHUWe BbBIJBUTATb THUIIOTE3bl, IIPOBEPSITb WX SKCIIePUMEHTaTbHBIMU
cpeAcTBamu, (OpPMYJIUPYs 1ieflb HCC/IeJOBAHUS, aHAIWM3WPOBATh II0/TyYeHHbIe
pe3yJibTaThl U [leflaTb BHIBO/IbI;

yMeHHe y4yaCTBOBaTb B yueOHO-MCC/e[oOBaTe/IbCKOM paboTe 10 Ouoorum,
5KOJIOTUA YW MeJULIMHe, TPOBOAMMOM Ha 0a3e LIKOJIbHBIX HAay4HBIX OOIIeCTB, U
nyOMMUHO — TIpeJCTaBAATH  TOAy4YeHHbIe  pe3y/JbTaThl HAa  YUeHHUUeCKUX

KOH(epeHIUsX;
yMeHHe OlleHHMBaTh 3THYEeCKHWe acTeKThl COBPEeMEHHBbIX HCC/IeZIOBaHUM B
obmactu  Guomorni W MeAWIMHBI  (KJIOHWPOBaHHWe,  HMCKYCCTBEHHOE

OIJIOZIOTBOPEHME, HarpaB/ieHHOe W3MeHeHWe I'eHOMa U CO3/laHHhe TPaHCTeHHbIX
OpraHu3MOB);



yMEHHE OCYIeCTB/ISAT, OCO3HAHHBLIM BLIOOp OymyIie mpodeccroHaTbHOM
JesiTeJIbHOCTU B 00/s1acTu Guosioruu, MeAULIMHbBI, OMOTeXHOJIOTHH, BeTepHUHapUH,
CeJIbCKOTO XO0351CTBa, MUILLEBOM MPOMBILLLIEHHOCTH, yTayO/sTh MO3HaBaTe/bHBbIMI
MHTepec, HarpaB/ieHHbIN Ha OCO3HAHHBIN BHIOOD COOTBETCTBYHOLLIEH Mpodeccuu u
NpoZio/bKeHe  OuosioTuueckoro 00pa3oBaHUSI B OpraHM3alUsX CpPeJHero
npo¢heCcCHOHAIBLHOTO U BhICIIero 00pa3oBaHMs.

[IpenmeTHBIe pe3y/bTaThl OCBOeHUsI ydyebHOro mpeamera «buonorusi» B 11
K/1acce [J0JDKHBI OTPaXKaTh:

chOpMHUPOBAaHHOCTb 3HAaHWW O MecTe UM PO OHOJIOTHUH B CHCTEME
eCTeCTBEHHbIX HayK, B (OpPMUPOBAaHHWK COBPEMEHHOM eCTeCTBEHHO-HayYHOU
KapTUHBI MHpa, B TI03HAHWM 3aKOHOB TPUPOJbI U PEIIeHUUd IKOTOTHMUeCKUX
npobsieM uejioBeUeCTBa, a TakKKe B PpeIIeHWHd BOMPOCOB PALMOHATBHOTO
TIPUPO/IOTIONIb30BaHusl, U B ()OPMUPOBAHUU 1IeHHOCTHOT'O OTHOLLIEHHUsI K TIPUPO/e,
o0I11eCTBY, Ue/IOBEKY, O BK/aZle POCCUMCKUX M 3apyOe)KHBIX yUEHBIX-OHMOIOTOB B
pa3BUTHe OHOJIOTUY;

yMeHue B/aJileTh CUCTeMOW OHOJOrMuecKuX 3HAHWM, KOTOpas BK/IHOUaeT
oripefie/ieHUs W TIOHMMaHHe CYIITHOCTH OCHOBOIIOJ/IAraloIuX OHO0/IOTHYeCKUX
TEPMUHOB W TIOHATUM (BUJ, SKOcucTeMa, Ouocdepa), Ouonornueckde TeopUH
(sBosmoLioHHas Teopus Y. /lapBrHa, CUHTETHMYECKasi TeOPUs SBOJIIOLIUN), YUEeHHUS
(A. H. CeBepuoBa — 0 nyTax M Hanpas/eHUsx 3BomonuM, B.W. BepHazackoro — o
buocdepe), 3ak0oHBI (reHeTUUeCKOTO paBHOBecus k. Xapau u B. BatinOepra,
3apoapiieBoro cxoacrea K. M. bapa), mpaBuina (Muammyma FO. JIubuxa,
9KOJIOTUUeCKOW MNUpaMU/bl SHEpruu), TrumnoTesbl (rumnote3a «mupa PHK» VY.
I'unbepra);

yMeHue  B/ajleTb ~ OCHOBHbIMA  METOJAMM  HAy4yHOro  I1O3HaHWUS,
WCTI0/Tb3yeMbIMU B OMOJIOTHYeCKUX UCCIeJOBAaHUSIX KUBBIX 00BEKTOB U SKOCHUCTEM
(omcaHue, u3MepeHue, HabO/IO/leHUe, SKCIIEPUMEHT), CI0CO0aMM BBISIBIEHUS U
OLIeHKH aHTPOIIOTeHHbIX U3MeHeHHU! B MPUPO/IE;

yMeHUe BBIJIeJIATh CYIeCTBeHHble TIPW3HAKW: BHJOB, OHOTeor|eHO30B,
9KocucTeM U Ouocdepsl, CTaOMIU3UPYIOIIEro, [ABWKYILErO0 U pa3pbIBaloIero
€CTeCTBEHHOI' 0 otbopa, ayIonaTpUYecKoro U CUMITIaTPUUECKOTO
BHI000pa30BaHusl, BJIMSHUS IBWKYILHAX CHJT 9BOJIIOLIMK Ha TeHOMOH/] MOIYJISIHH,
TIPUCIIOCOOIEHHOCTH OPraHW3MOB K cpefie 00MTaHUs, uepeJOBaHUs HarpaBIeHUM
3BOJIIOLIMM, KDYTOBOPOTA BEIECTB U MOTOKA SHEPTUU B SKOCHUCTEMAX;

yMEeHMEe YyCTaHaB/IUBaTb B3aUMOCBSI3M MEXAY TMPOLIeCCaMu SBOJIIOLUH,
JBIDKYILIMMU CWJIAMM aHTPOIOreHe3a, KOMIIOHEHTAMM PAa3/MYHbIX SKOCUCTEM U
TIPUCIIOCOOIEHUSIMUA K HUM OpPT'aHU3MOB;

yMeHUe  BbIBISATb  OT/IMUWTE/bHble  TIPU3HAKU  JKUBBIX  CHUCTEM,
MIPUCIIOCOOIEHHOCTh BU/IOB K cpefle oOuTaHusi, abMOTUUeCKUX U OHMOTUUeCKUX



KOMITOHEHTOB ~ 3KOCHCTEM, B3aUMOCBSI3€H  OpraHM3MOB B  COOOIIecTBax,
AHTDPOTIOT€HHBIX NU3MEeHeHHUI B 3KOCHCTeMAax CBOel MeCTHOCTH;

yMeHHe WCIO/b30BaTh COOTBETCTBYIOIL[ME apryMeHThbl, OHOJIOTHUeCKYHO
TEePMUHOJIOTUIO ¥ CUMBOJIMKY [JIsl JOKa3aTelbCTBAa PO/ICTBA OPraHU3MOB pa3HBIX
CUCTeMaTHUeCKUX TPYIII, B3aMMOCBSI3M OPTraHU3MOB U Cpe/ibl OOUTaHUsI, eUHCTBA
YyeslOBEUeCKMX pac, HeoOXOAWMOCTH COXpaHeHWsT MHOrooOpasusi BHOB U
9KOCHCTEM KaK yCJIOBHSI COCYIIIeCTBOBAHMS TIPUPOABI M Ue/IOBeUeCTBa;

yMeHUe pelaTh OMosornyeckue 3a/jauu, BbISIB/IATh IPUUNMHHO-C/Ie/ICTBEHHbIe
CBSI3U MEX[Y UCC/IelyeMbIMU OHOIOTHYeCKUMH TTPOLeCCaMU U SIBJIEHUSIMH, e/laTh
BBIBO/IbI Y TIPOTHO3bI HA OCHOBAHUHU TIO/TyYeHHBIX Pe3yJ/IbTaToB;

yMeHUe BBITIOHATL JlabopaTOpHble U TpakTUuecKue paboThl, cobmroaaTh
nipaBu/Ia rpu pabore ¢ yueOHbIM U 1abopaTOpHBIM 060pyI0BaHKEM;

yMeHWe BBIJBUTaTh THIIOTe3bl, TIPOBEPSATb WX HSKCIePUMEHTATbHBIMU
cpeacTBaMH, (OPMYJIUpPYsS Lelb WCC/Ae0BaHUs], aHATU3UPOBATh TIOMyUYeHHbIe
pe3y/IbTaThl U [leflaTh BbIBO/bI;

yMeHUe yuaCTBOBaTh B yueOHO-HCC/Ie[joBaTebCKOM paboTe 1o 6Guosioruy,
5KOJIOTUM U MeJIMIVHe, MPOBOJUMON Ha 0a3e IIKOJBbHBIX HayuHbIX OOIIeCTB, U
nyO/MUHO ~ TIPe/ICTAaB/ISATH ~ TOJydeHHbIe — pe3y/bTaThl HAa  yUEHUYEeCKUX
KOH(pepeHLUsX;

yMeHHe OLIeHHWBaTh TUIIOTe3bl U TEOPUM O MPOUCXOXK/EHUU >KHU3HH, YesloBeKa
W YesiOBeYeCKUX pac, O MPUUMHAX, TIOC/IEACTBUSIX U CIIOCO0ax TpeAoTBpalleHUs
r7100a/TIbHBIX U3MeHeHU B 6rocdepe;

yMeHUe OCYLIeCTB/STb OCO3HaHHBIM BbIOOp OyAyleil mpodeccruoHaabHON
JesiTeTIbHOCTU B 00/1aCcTh GMOIOTUH, YKOJIOTHH, TIPUPO/IOTI0/Ib30BaHUS, MeAULIVHEI,
OMOTeXHOJIOTUY, TICMXOJIOTUM, BeTePUHApUH, CelbCKOTO XO3WCTBA, IUIIEBOU
MIPOMBILIUIEHHOCTH, YI/yO/IATh TIO3HABaTe/lbHBIA WHTEpeC, HarpaBjeHHbId Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYMOIIEeW  mMpodeccud U MPOJAOKEHHUEe
6uosiornueckoro o6pa3oBaHusi B OpraHU3aldsAx CpefHero rnpodecCcuoHabHOTO U
BbICIIIeT0 00pa3oBaHMsI.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIeKTPOHHbIe
HaumveHoBaHMe pa3/je/ioB U TeM (udpoBbie)
Ne n/m KoutposbHbie | [IpakTuuecku
NporpamMMsbI Bcero oOpa3oBare/IbHBIE
padoThI e padoTbI pecypcn
1 buosiorus Kak Hayka 1
2 JKuBbIe CUCTEMBI U UX U3yUYeHHe 2
3 Bbuosnorus knetku 2 0.5
4 XuMunueckasi OpraHmi3arus KjieTku 10 1
5 CTpoeHye 1 QyHKLIMU K/I€TKH 8 2
6 OOMeH BeI1eCTB U MpeBpallieHre SHePTUuy B 9 1
KJIeTKe
7 Hacne,qCTBeHlfaH vHbopMarLs u 9 1 0.5
peanu3alys eé B KieTKe
JKW3HEeHHbBIN [IUK/T KIeTKU 6 1
Ctpoenue u GyHKLUU OPraHU3MOB 17 1 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1 1.5
1 ['eHeTHKa — HayKa O HaC/AeACTBEHHOCTH U 5 0.5
W3MEHUYMBOCTU OPraHU3MOB
12 3aKOHOMEepHOCTH HacJ/1eICTBEHHOCTU 10 1
13 3aKOHOMEPHOCTU U3MEHUUBOCTHU 6 1 1
14 ['eHeTrKa yenoBeka 3 0.5
15 Ceiek1jusi OpraHMu3MOB 4 1
16 BroTexXHOMOTHsI U CHHTeTHYeCcKast OMoorus 4 1




17

PesepBHOe BpeMsi

OBLIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

102

13




11 K/TACC

KosmmyecTBo uacoB J/1IeKTPOHHBbIE
HaumveHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
Ne n/m KontposnbHblie | TIpakTHuecku
NPOrpaMMBlI Bcero oOpa3oBaTe/bHbIE
paboThI e paboTbI
pecypchbl
1 3apokJieHre 1 pa3BUTHE SBO/FOLMOHHBIX 4
Tipe/iCTaB/ieHU B OMOIOTHH
2 MUKpO3BOIIOLUA U eé pe3yJibTaThbl 14 1 2
3 Makpo3BoJIoLMs U eé pe3y/bTaTbl 6 1
IT
4 POMCXOKJeHHe U pa3BUTHe )KU3HU Ha 15 1 15
3emsie
5 [IpoucxoxmeHve yesoBeKa — aHTPOTIOTeHe3 10 1 1
OKO/I0rusi — HayKa O B3aMMOOTHOLLIEHUSIX
6 OpraHu3MOB U HaJIOPraHU3MeHHBIX CUCTEeM 3 0.5
C OKpYyKarolllel cpeion
OpraHu3Mmbl 1 cpeJia 00UTaHHUS 1 1.5
JKosorusi BUZI0B M MOMY/ISLUN 0.5
9 OKoJ10rUsl CO001eCTB. DKOI0THYeCKre 19 1 0.5
CUCTeMBI
10 buocdepa — rnobanbHast 3KocMcTEMA
11 UesioBeK U OKpy’KaroLas cpeja 1
12 PesepBHOe Bpemst
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 7.5




ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KonuuecTBo uacoB Jlata J/IeKTPOHHbIEe
1:21 Tema ypoka Beero KonTposbubie | IlpakTnueckue | H3yUYeHH :;II(};I;ZEZ:MBHHE
padoThI paboThI A pecypen:
1 brosiorust Kak KOMIIeKCHast HayKa M Kak 1
YacTb COBPEMEHHOTO0 00I1iecTBa
2 JKuBBIe CUCTEeMbI U UX CBOWCTBA 1
3 YpoBHeBasi oOpraHu3saLus XUBbIX CUCTEM 1
4 VicTopusi OTKPBITHSL ¥ U3yUeHHs KJIEeTKU. 1
Knerounas Teopust
MeTo/ bl MOJIEKYISIPHOM U K/I€TOUHOU
6uonoruu. [TpakTrueckast pabota
c «/3yueHune MeToJ0B KJIETOUHOU OHOIOrUn 1 0.5
(xpomaTtorpadus, snekTpodopes, '
nuddepeHianbHOe 1leHTpUbyTrupoBaHue,
[TLIP)»
6 XUMUUECKUH COCTaB KIeTKU 1
7 MuHepa/nbHbie BelllecTBa K/IeTKU, UX 1
OuoJioruueckasi poJib
OpraHuyeckrie BelllecTBa KIeTKH — OeJIKu.
3 JlabopatopHasi pabota «O6Hapy>keHHe 1 05
0e/IKOB C TIOMOII[bI0 KaueCTBEHHBIX '
peaxLuii»
9 CaoticTBa, Knaccudukanus U pyHKIUN 1
OenkoB




10

OpFaHI/I‘JECKI/Ie BelljeCTBa KJI€TKHU —
yriieBoJbl

11

OpFaHI/IqE‘CKI/Ie BeleCTBa KJI€TKHU —
JIMTIN A BI

12

Hyxkneunossle kucnotsl. JJHK u PHK.
JlabopatopHasi pabota «ccienoBaHue
HYK/IEMHOBBIX KHCJIOT, Bbl/le/IeHHbIX 13
KJIETOK Pa3/IMYHbIX OPraHU3MOB»

13

Crpoenuie u QyHkiuu AT®. [Ipyrue
Hykneo3uaTpudocdarel (HTD)

14

CekBenupoBanue [JTHK. MeTtobl

reHOMHKH, TPaHCKPUIITOMHKH, IIPOTEOMHKKU

15

Twuribl KJIeTOK. HPOKapI/IOTI/I‘-IECKaH KJ/IeTKa

16

CtpoeHue 5yKapuOTHYeCKOMN KJIeTKHU.

[TpakTryeckasi pabora «/3yueHue CBOMCTB

KJIETOUHOU MeMOpaHbI»

0.5

17

HOBEPXHOCTHLII‘;I dallliapaT KJ/JIeTKHU

18

OpHomMeMOpaHHbIe OPraHOU/IbI KJIETKH.
[TpakTueckast pabota «/3yueHve
JBIDKEHUS [IUTOTIa3Mbl B PaCTUTE/TbHBIX
KJIeTKax»

0.5

19

[ToslyaBTOHOMHBIE OPraHOM/IbI KIIEeTKU:
MUTOXOH/IDUH, TUTaCTH L. JTabopaTopHast
pabora «VccnenoBanue ria3mMonu3a u
JleTyia3MoJ/iM3a B PAaCTUTE/bHBIX K/IeTKax»

0.5

20

HemeMOpaHHbIe OpraHOUAbI KJIeTKH.
Ctpoenue u GyHKLUH si/Ipa.

21

CpaBHI/ITEJIBHaH XdPaKTEPUCTHUKA KJIETOK

0.5




3yKapuroT. JlabopaTopHasi paboTta
«/3yueHre CTpOEHUs K/IETOK Pa3InYHbIX
OpraHu3MOB»

22

KoHTpospHast paboTa.

23

ACCUMUTIALVS ¥ AUCCUMMUJISILIASL — JIBE
CTOpOHBI MeTabosim3Ma. Turel 06MeHa
BerlecTB. JTabopaTopHast pabota
«/3yueHue KaTaIMTHUECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMuJIasbl UK
KaTasiasbl)»

24

®epMeHTaTUBHbBIM XapaKTep peakLii
K/IeTOUHOro MeTabomi3ma. JlaboparopHast
pabota «/3yueHne epMeHTaTHUBHOTO
paciijerieHusi IepoKcrzia BOZOpoAa B
PaCTUTE/ILHBIX U )KUBOTHBIX KJI€TKaX»

0.5

25

Benku-akTHBaTOPBI ¥ Oe/TKU-UHTUOUTOPBI

26

ABTOTpOGHBIN THTT 0OMeHa BeleCTB

27

doTocuHTe3

28

XemocuHTe3. JlabopaTropHasi paboTa
«CpaBHeHHMe MporieccoB (oToCHUHTE3a U
XeMOCHHTe3a»

0.5

29

Awnaspo06HbIe opraHu3mbl. Buibl OposkeHus!.
JlabopatopHasi pabota «CpaBHeHHe
TIPOIIECCOB OPOXKEHUS U [TbIXaHUSD»

30

A>po6HbIe OpraHU3Mbl. JTarlbl
JHEpreTUUecKoro obMeHa. JHeprust
MeMOpaHHOTO I'pa/iieHTa MPOTOHOB.
Cunre3 AT®: Pabota nporonHoi ATD-




CHHTA3bl

31 Peakijuu MaTpUUHOIO CHHTe3a 1
32 Tpanckpurnuuys — matpruuHbii cuHTe3 PHK 1
33 TpaHcaALMSA U eé 3Tarbl 1
34 KogrposaHue aMWMHOKUC/IOT. Posib 1
pubocom B brocHHTe3e Oeska
35 Opranusanysi reHoOMa y IpOKapuoT U 1
5YKapuoT
36 MosekynsipHble MeXaHU3MbI SKCIIPeCCUN 1
TeHOB y 3yKapuoT
Bupycbl — Hek/ieTOuHble (DOPMBbI XKU3HU U
37 obsiuraTHbIe lapasuThl. [1pakTryeckas 1 0.5
pabora «Co3gaHue MO/iesTd BUpyCa»
18 BupycHble 3ab0/1eBaHUS UesioBeKa, 1
JKUBOTHBIX, paCTeHUN
39 KonTposbHas paboTa. 1
40 HaHoTtexHosioruy B OMOIOTHUH U MeAULIHE 1
41 JKU3HEeHHBIN 1[UKI KITeTKU 1
42 MaTtpuunbiii cunTe3 [JHK 1
Xpomocomel. JTabopatopHast paboTa
43 «/3yueHrie XpOMOCOM Ha TOTOBBIX 1 0.5
MUKpOIIpernaparax»
44 [enenue KineTkyu — MUTO3 1
Tursb! K1eTok. KapruokyHes U LIUTOKUHES.
45 Perynanus >)xM3HeHHOT 0 [JUK/IA K/IeTOK. 1 05

JlabopatopHasi pabota «HabmoeHue
MUTO3a B KJIeTKaX KOHUMKA KOpeIlKa JIyKa




(Ha roTOBBIX MUKpOIIperiapaTax)»

cDOpM]:I Pa3MHO>XeHHs OPraHrU3MOB.

46 [TosloBOe pasMHOsKeHue.

47 Meiio3
I"ameTtorene3. OOpa3oBaHue U pa3BUTHE

48 TI0JIOBBIX K/1eToK. JlabopaTopHasi pabora 0.5
«/3yueHne CTpOeHUsI MOJIOBBIX K/IeTOK Ha '
TOTOBBIX MUKpOIIperiapaTax»

49 WupuBuayanbHOe pa3BUTHeE OPraHU3MOB —
OHTOTreHe3

50 3ak/a/ika OpraHoB U TKaHel u3
3apO/ibILLIEBbIX JTUCTKOB
PocT ¥ pa3BUTHE )KUBOTHBIX.

51 JIabopatopHasi paboTa «BbisiB/IeHHE 0.5
MPU3HAKOB CXO/CTBA 3apO/bllliel
T03BOHOYHBIX >KUBOTHBIX»
Pa3MHO)KeHUe U pa3BUTHe PACTEeHUM.

52 JlabopatopHasi paboTta «CTpoeHHe OpraHoB 0.5
Pa3MHO’KeHUSI BBICILIUX PacTeHU»

53 KoHTposnpHas paboTa.

54 OpraHusm Kak efuHoe Ljejnoe

ec Tkanu pacrenuii. JlabopatopHast paboTa 0.5
«/3yueHne TKaHell pacTeHU» '
TKaH! XKMBOTHBIX U UejioBeKa.

56 JlabopaTtopHasi paboTa «/3yueHure TKaHeH 0.5
JKUBOTHBIX»

57 Opranbl. Crucrembl opraHoB. JlabopaTtopHast 0.5




pabora «/3yueHune opraHoB [JBETKOBOTO
pacTeHUsI»

Onopa Tesia OpraHu3MoB. [IBYKeHHSI

58
OpPraHu3MOB.

59 [TuraHue opraHvu3moB

60 [TuTaHre MO3BOHOYHBIX )KUBOTHBIX.
[TuieBapuTenbHas cucTemMa yeoBeKka

61 [pIxaHvue opraHu3MOB

62 [lpIxaHue M03BOHOUHBIX )KUBOTHBIX U
yesioBeKa

63 TpaHcrnopT BeleCcTB y OPraHu3MoB

64 KpoBeHoCHas cucTema r03BOHOUYHBIX
JKUBOTHBIX U YeJIoBeKa

65 Brigenenue y opranu3smMoB

66 3alMra y OpraHu3MoB

67 VIMMyHHast crucTeMa yejioBeka

68 Pa3fpa)xuMoCTh U perynisnus y
OpraHu3MOB

69 I'ymoparnbHas perynsuys U SHA0KPUHHAs
CUCTeMa XUBOTHBIX U YesloBeKa

70 KonTposnbHas paboTa.
VicTopusi cTaHOB/IEHUS U pPa3BUTHS
reHeTHKU Kak Hayku. OCHOBHbIe TIOHATHS U

71 CUMBOJIbI TeHeTHKU. JITabopaTopHasi paboTta 0.5
«Ipo3oduna Kak 06beKT reHeTUYeCcK1ux
HCClieIoBaHUN»

72 3aKOHOMEPHOCTH HacC/ie/[0OBaHUSI 0.5




MIpU3HaKOB. MoHOTUOpHAHOE
ckpelvBaHue. [IpakTrueckasi paboTa
"M3yueHne pe3ybTaTOB MOHOTHOPUIHOTO
CKpel1BaHus y Ap030dusinl"

L[I/ITOJIOFI/I‘—IQCKI/IE OCHOBBI MOHOFI/IGPI/I,E[HOFO

73 1
CKpeL1BaHus
74 AHanuv3upyoliee cKkpeljuBaHye. HeronmHoe 1
JIOMUHVPDOBaHUe
JvrubpusiHoe CKpelyBaHye.
7e [MpakTrueckast pabota «/3yueHue 1 0.5
pe3yJ/IbTaToB AUTHOPUIHOTO CKPEeIBaHHS '
y LpO30(QUIIbI»
76 LluTonornyeckrie OCHOBBI IUTUOPUIHOTO 1
CKpeLIMBaHus
77 CuerieHHOe Hac/ieJoBaHUe TIPU3HAKOB 1
78 XpoMOCOMHasi TeOpUs HaC/1eJCTBEHHOCTH 1
79 ['eneTrka mosa 1
80 I'eHOTHN KakK 11e/1I0CTHAsI CUCTEMA 1
a1 Tunbl B3aMMO/eMCTBUS HeaslleTbHbIX 1
TeHOB.
82 N3meHurBOCTh NIPU3HAKOB. BUabl 1
HM3MEeHUYUBOCTU
83 MopaudukalioHHast U3MeHUHMBOCTh 1
BapuralvoHHbIM ps/l ¥ BapyaLOHHAas
84 KpuBasi. JlJaboparopHast paboTa 1 0.5

«HccnenoBanue 3aKkOHOMepPHOCTe
MOIU(DUKAITMOHHOM U3MEHUHUBOCTH.




[TocTpoeHre BapUALIMOHHOTO psifia U
BapHaI[MOHHOMW KPHUBOH»

85

['eHOTHUNMUECKast U3MEHUUBOCTD.
KomOuHaTHBHAs1 U3MEHUMBOCTh

86

MyTaroHHast '3MeHYUBOCTb.
[TpakTueckasi pabora «MyTauuu y
Ipo3o¢ubl (Ha TOTOBBIX
MUKpoOIpernaparax)»

0.5

87

3aKOHOMEPHOCTH MYTaIlMOHHOTO TIPOL{ecca.
OnureHeTHKAa M SMUTeHOMUKA

88

KonTponbHast paboTa

89

['eHeTHKa yesioBeka. [IpakTuyeckas pabora
"CocTaB/ieHMe U aHa/Ii3 PO0CIOBHOM"

0.5

90

MeTo/bl MeULIMHCKOW FreHeTUKU

91

3HaueHHe MeJULIMHCKOU Fr'eHeTHKH B
Tpe/IOTBPALL[eHUU U JIeUeHUH TeHeTUUeCKUX
3ab0/1eBaHUH UeoBeKa

0.5

92

OCHOBHBIe TIOHSITHS CeTeKLUH.
JlabopatopHasi paboTta "V3yueHre COPTOB
KyJIbTYPHBIX PaCTeHHH 1 TIOPOJ, I0MallIHUX
JKUBOTHBIX"

0.5

93

MeTo/ibI CeNeKLIMOHHOM PaboThI.
JlabopatopHasi pabota "V3yueHre MeTOZIOB
ceseKLMy pacTeHui"

94

HocTkeHUs ceNeKLMU pacTeHU U
>KUBOTHBIX. [IpakTrueckasi paboTta
"[IprBUBKa pacTeHUi"

95

CoxpaHeHue, U3y4yeHHe U UCIOIb30BaHue

0.5




reHeTudyeCKux peCcypcoB

buoTexHo/10rUs Kak HaykKa U OTpac/ib

96 Npou3Bo/icTBa. [IpakTHueckasi paborta 1
"H3yueHre 06HEKTOB OMOTEXHOIOTHH"

97 OCHOBHbIe HamnpaB/IeHUs] CAHTETUUECKUI 1
buonoruu

98 XpOMOCOMHas ¥ TeHHas UHXXeHepus 1

99 MeauiuHcKre OMOTeXHOIOTUN 1

100 KoHTposbHas pabora. 1

101 Pe3epBHbIi1 ypok. [ToBTOpeHue, 1
0000111eH1e, CUCTEMATH3ALUs 3HAHUH

102 Pe3epBHbIN ypOK. HOBT(jpEHI/Ie, oborenve, 1
CUCTeMaTHr3aLus 3HaHUU.

OBHIEE KOJIMYECTBO YACOB I10 100 13

I[TPOI'PAMME




11 K/TACC

KosnuecTBo yacos J/IeKTPOHHbIE
No Aara nudpoBbie
o/ Tema ypoka Beero KonrposbHbie | IIpakTHyeckue | H3YyUe€HH oGpasoBaTe/bHbIE
paboThI paboTbI A pecypesI
1 3apok/ieHne 3BOJIFOLIMOHHBIX 1
TIpe/|CTaBIeHUH.
2 OBoJIroLIMOHHas Teopus Y. [lapBrHa 1
3 JBrKyluye Cuibl 3BOJIIOLMK BUZOB 110 Y. 1
Hapsuny
4 Bopwba 3a cyljecTBoBaHUe, eCTeCTBeHHBIH 1
Y UCKYCCTBEHHBIA 0TOOP
c dopmMHUpOBaHUe CUHTETUYECKOW TEOPUH 1
3BOJIIOLIMH
6 OTanbl 3BOJIIOLIMOHHOrO TpoLiecca: 1
MHUKPO3BOIOLMSI U MAKPO3BOJIIOLIUS
7 [Tonynsums — 3neMeHTapHas ejJMHULA 1
3BOJIIOLIMU
3aKOH reHeTUYeCKoro paBHoBecus [Ix.
3 Xappau, B. Baitn6epra. JlaboparopHast 1 0.5
pabora «BbIsiBlIeHHe U3MEHUUBOCTH y '
ocobel OIHOTO BUZA»
9 OnemMeHTapHbIe (PAKTOPHI IBOJIIOLIUN 1
10 AddekT ocHoBarensi. IpdekT 1
OyTBUIOUHOTO TOPJIBILIKA
11 Murpatuu. V30111 MOMyIsILyi: 1




reorpaduueckasi, 6ronoruyeckast

12

EcrecTBeHHbIM 0TOOp — HamNpaB/ISIOIIUAN
(hakTop 3BOMIOLINU

13

[TonoBoit oTbOp

14

I[TpucrnocobeHHOCTb OPraHU3MOB KaK
pe3y/bTaT MUKPO3BOJTIOLIUH.
JlaboparopHas pabora «/3yuyeHue
apoMop(}030B ¥ UHMO0aAarTalui Y
pPacTeHUM U >KUBOTHBIX»

0.5

15

[TpyMepbI IPUCIIOCO0/IeHNI Y OPTaHK3MOB:

MopdoJsioruueckue, Gu3roI0rHUecKye,
OroxrMuUecKue, ToBe/ieHUecKHe.
JlabopatopHasi pabota «IIpucrnocobieHus
OpraHU3MOB U UX OTHOCUTEJIbHAS
11e/1eC000pa3HOCTh»

0.5

16

Buji, ero Kputepuu U CTPyKTYypa.
JlaboparopHast pabota «CpaBHeHHe BHIOB
110 MOP(}OJIOTHUECKOMY KPHUTEPHIO»

0.5

17

CtpykTypa Buza

18

Buoobpa3oBaHue Kak pe3y/bTaT
MUKPO3BOJTFOINN

19

KontpospHast pabota

20

Makpossomtonus. [laneoHToI0rnYecKre
MeTO/Ibl U3YUYeHUs SBOTHOLUU

21

buoreorpadurueckue MeToibl U3yueHust
3BOJIFOLIMH

22

OMmbpuoIoruuecke ¥ CpaBHUTETbHO-
Mop(hoIoruuecKre MeTo/ bl U3yUeHHUs




3BOJIFOLIMHU

MonekyisipHO-TeHeThUUeCKUe,

23 OMOXMMHUeCKHe U MaTeMaTHUeCcKue
MeTO/Ibl U3YUYeHUSs SBOIOLIUN

24 HaripaB/ieHus1 ¥ Iy TU 3BOJIFOLIUHA.

25 @opmBbI HanpaB/IeHHOW BOJIIOLIUH.

26 OO011[1e 3aKOHOMEPHOCTH IBOJIIOLIAN

57 ApanTtuBHas paguanys. HepaBHOMepHOCTh
TEMITIOB 3BOJIFOL[UN

28 KonTtponbHas pabora.

79 HayuHble runoTesbl IpOUCXOXKAEHUS
JKA3HU Ha 3emiie

30 JloHayuHBle Npe/iCTaB/IeHUs O 3apO’KJeHNU
JKU3HU

31 OCHOBHBIe 3Tarbl HeOpraHM4eCcKou
5BOJIFOLIUU

32 I'nnoTessl 3apoXKAeHUs )KU3HU
Vicropus 3eMv ¥ MeTOAbI e€ U3y4yeHus.

33 JlabopaTopHasi pabota «/3yueHue u 0.5
OMKCaHre UCKONaeMbIX OCTaTKOB JpeBHUX
OpPraHu3MOB»

34 HauanbHble 3Tarbl opraHuyecKoin
3BOJTFOLIUU

35 OBOJIIOLMS 9YKapuOT
OCHOBHBIEe 3Tarbl 3BOTIOLUU

36 pacTuTeIbHOro Mupa. [IpakTHueckas 0.5

pabota «V3yueHne ocobeHHOCTEH




CTpOeHHA paCTEHI/Iﬁ Pa3HLBIX OTAE/I0B»

OcCHOBHBI€ 3Tamnbl 3BOJIFOLIMK X)KMBOTHOI'O

37
Mypa
OBOJIIOLIUA )KUBOTHBIX. [IpakTUeckas

38 pabora «/3yueHue ocobeHHOCTEH 0.5
CTPOEHMSI T03BOHOYHBIX KUBOTHBIX»

39 PasButue xu3HU Ha 3emJie 110 3paM U
repuojam

40 MaccoBble BBIMAPaHUsI — 3KOJI0OTMUeCKHe
KPU3HUCBI ITPOLLIJIOrO

41 CoBpeMeHHbII 3KOJI0TMYeCKU KPU3UC, er0
ocobeHHOCTH
CoBpeMeHHas1 cCTeMa OpraHUuuecKoro

42 Muypa. OCHOBHbIe CHCTeMaTUuecKue
IpynIbl OPraHW3MOB

43 AHTpONOJIOTUst — HayKa O YesloBeKe

44 PasBuTHe nipescTaBieHU 0
NIPOUCXOKEeHUN YesloBeKa
Mecrto yenoBeka B cUcTemMe
opraHnyeckoro mupa. JlabopatopHas

45 pabota «/3yueHne ocobeHHOCTEH 0.5
CTPOEeHUs CKeJleTa 4ye/l0BeKa, CBSI3aHHbIX C
NIPSIMOXOJKJJeHUEeM»

46 LBWXKyLLie CUJTbI aHTPOTIOTeHe3a

47 CooTHollieHre OMO0OTUUecKUX 1
COLMa/IbHBIX (paKTOPOB B @HTPOIIOTeHe3e

48 OcCHOBHBIE CTaM aHTPOIIOreHe3a




49

ITameoreHeTvika U rajieOreHOMHKaA

50

BBOJ'II-OL[I/IH COBPEMEHHOTI'O UE€/I0OBEKA

51

UYenoBeueckue pacsl. [IpakTuueckas
pabora «/3yueHue 3KOIOTHIeCKUX
aZianTalui yeioBeKa»

0.5

52

MexxucLuIIMHapHble MeTO/bl
aHTPOMOJIOTUU

53

KonTponbHas paboTa.

54

3apo’keHue U pa3BUTHE SKOJIOTHU

55

Mertozpb! 3Kosioruu. JlabopaTopHasi paboTa

«/3yueHrie METO0B 3KOJIOTHUYECKUX
HCCIie/IoBaHUN»

0.5

56

3HaueHUe SKOJIOTMUeCKUX 3HAaHUM 7S
yesioBeKa

57

OKoJioruueckue (pakTopbl

58

Abuotnueckue dakTopbl. CBET Kak
3KoJioruueckuit gpakrop. JlaboparopHast
pabota «BrisiB/ieHHe MpuciocobieHui
OpPraHU3MOB K BJ/IMSIHUIO CBeTa»

0.5

59

AbuoTtrueckue dakropsl. Temriepatypa
KaK 3KO0JIoru4ecKkuii akTop.
JlaboparopHasi paboTa «BbIsiBlIeHMe

HpHCHOCO6J’I€HHﬁ OpraHM3MOB K BJIMAHHIO

TemriepaTypbi»

0.5

60

Abuotnueckue (akTopbl. BMaXXHOCTB Kak

3KoI0oruUecKui haktop. JlabopaTopHast
paboTa « AHaTOMUUYEeCKHe 0COOeHHOCTU
pacTeHWH 13 pa3HbIX MECT 0OUTaHMsI»

0.5




61 Cpeibl 0O0MTaHUSI OPraHU3MOB 1
62 buonornueckue puTMbl 1
63 ’Kvi3HeHHbIe () OPMbI OPraHU3MOB 1
64 buoTtnueckue GakTopbl 1
3HaueHue OMOTHMUECKUX B3aUMO/IeHCTBUMA
65 JJ/1s1 CyLL[eCTBOBaHUs OPraHU3MOB B Cpefie 1
obuTaHus
66 KoHTposbHas paboTa 1
67 OKOJIOTUUeCKHUe XapaKTepUCTUKU 1
MOMYJ/ISILUU
OCHOBHBIe MOKa3aTe/u MOMyJISLN:
68 UMCJIEHHOCTh, IVIOTHOCTb, BO3pacTHas U 1
M0JI0Basi CTPYKTypa
OCHOBHBIe MOKa3aTe/u MOMyJISALHN:
69 PO’K1aeMOCTb, IPUPOCT, TEMIT POCTa, 1
CMEepPTHOCTb, MUTpaL{iy
70 OKOJIorhYecKasi CTPYKTypa MomnyasiLyuu 1
71 JviHaMyKa MOIyJIALUY U e€ peryJisLius 1
7 KpuBsble pocTa 4nC/1€HHOCTH NOMYJISALNN. 1
KpuBbie BbDKMBaHUS
OKOJIOTHUYeCKasi HUIlla BU/a.
73 JlabopatopHasi pabota «IIpucnocobieHus 1 0.5
CeMsIH paCTeHUH K pacceieHuIo»
74 Buj kak crcTeMa romyJisiui 1
75 3aKOHOMEpPHOCTH TOBeZIeHUs] U MUTpaLAii 1
JKUBOTHBIX
76 Co00111eCTBO OPraHU3MOB — OUOLIEHO3 1




77 JKocucTema Kak OTKpbITas CUCTeMa

78 KpyroBopor BellleCTB ¥ IOTOK SHEPTUU B
5KOCUCTEME

79 OcCHOBHBIE [T0Ka3aTe/ M 3KOCUCTEMBI

80 OKOJIOThYeCcKre TMpaMU/bI

81 V3meHeHus1 cOOOIIIeCTB — CYKI[ECCUU

82 [TpupozHbIe 3KOCHUCTEMBI. JKOCUCTEMBI
03ep U peK. DKOCHUCTeMbI MOpel ¥ 0KeaHOB

83 IIpupogHbIe 5KOCUCTeMbl. DKOCUCTEMBI
TYH/IP, JIECOB, CTelel, ITyCTbIHb

84 AHTpOIIOreHHbIe 3KOCUCTeMbI

a5 ¥Ypbo3kocucremsl. [TpakTrueckast pabota 0.5
«/3yueHue u orvcaHre ypo03KOCHCTEMBI» '
3aKOHOMepHOCTH (hOPMUPOBaHUS

86 OCHOBHBIX B3aUMO/Z,€MCTBUM OpPraHM3MOB B
5KOCUCTEMax
MexaHu3Mbl BO3/IeICTBUSI 3arpsi3HEHUI

87 pa3HbIX TUMOB Ha CyOOpraHrW3MeHHOM,
OpraHW3MeHHOM, TOMYJISILMOHHOM U
9KOCHCTEeMHOM YPOBHSIX

88 KontpospHast pabota

89 buocdepa — obmernianeTapHasi 000/109Ka
3emsn

90 Yuenue B. 1. BepHagckoro o 6uocdepe

91 3aKOHOMEPHOCTH CyI1leCTBOBaHUS
buocdepsl

92 KpyroBopoThI BelecTB 1




OMOreoXUMHUUECKHE [TUKJIbI

3oHanbHOCTH 6roctepbl. OCHOBHBIE

93
OroMBI CyIm

94 YcroiunBocTs 6uocdepsl

95 JKOJIOTUYeCKHe KPU3UChI U UX TIPUUUHBI

96 Bo3geticTBue uenoBeka Ha 6rocdepy

97 AHTpOMoOreHHoe Bo3/ieHCTBUe Ha
pacTUTe/bHBIN U )KUBOTHBIA MUD

98 OxpaHa rpupozsl

99 OCHOBHbI€ NPUHLUITBI yCTOWYUBOTO
Pa3BUTHS UeioBeuecTBa v MpUPObl
ParjoHanbHOe NMPUPO/I0M0/Ib30BaHue U

100 CcoXpaHeHHe OMOIOrMUeCcKoro
pa3Hoo0pa3us 3eMu

101 KontponbHast pabora.

102 Pe3epBHbliii ypok. [ToBTOpeHue,
0000111eHre, CUCTeMaTH3alys 3HAHUH.

103 Pe3epBHbIi1 ypok. [ToBTOpeHue,
0000111eHre, CHUCTeMaTH3al[|s 3HAaHUI

104 Pe3epBHbIii ypok. [ToBTOpeHMe,
0000111eH1e, CHCTeMaTH3aI[|s 3HAHUI

105 Pe3epBHbIii ypok. [ToBTOpeHue,
060011[eH1e, CHCTeMaTH3al|s 3HAaHUH

106 Pe3epBHbliii ypok. [ToBTOpeHuUe,
060011]eHMe, crCcTeMaTU3al[|s 3HAaHUIN

107 Pe3epBHbIi1 ypok. [ToBTOpeHue,

0000111eHre, cUCTeMaTH3alysl 3HAHUH




108

Pe3epBHbIii ypok. [ToBTOpeHue,
0000111eH1e, CUCTeMaTU3allusl 3HaHUM

OBHIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

108

7.5




ITPOBEPAEMBIE HA EI'D ITO BUOJIOI'ITM TPEBOBAHMUSA K
PE3YJIPTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOM
ITPOI'PAMMBI CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

Kopg,
IPOBEPSAEMOro
TpedOBaHUSA

ITpoBepsiemble TPe0OBaHNA K MPeMETHBIM pe3y/IbTaTaM 0CBOeHHS
OCHOBHO# 00pa3oBaTe/IbHOM MPOrPaMMbI CPeHEro 0011ero
oOpa3oBaHus

ChopMHpPOBaHHOCTb 3HAHHUH O MecTe W pO/Id OMOJIOTMM B CHCTEME
€CTeCTBeHHBIX HaykK, B dbopMrpoBaHUr COBpEMEHHOU
eCTeCTBeHHOHAYYHOU KapTHHBI MUPA, B TTI03HAHWU 3aKOHOB TIPUPO/IbI U
pelLleHNH >KU3HEHHO BaXKHBIX COLMATIbHO-3TUUECKUX, SKOHOMUYECKHUX,
9KOJIOTUUeCKUX TIP00JIeM uesioBeyecTBa, a TAKKe B PellieHHH BOTIPOCOB
paLMOHALHOTO MPUPO/IOTIOb30BaHus, B (GOPMUPOBAaHUU 1[eHHOCTHOTO
OTHOIIIEHUSI K TIPUPO/ie, O0ILeCTBY, UeoBeKy; O BK/IaJie POCCUMCKUX U

3apy0eKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OHOJIOTHM

BnageHue cuctemMoil 3HaHMM 00 OCHOBHBIX MeTOZaX HayyHOro
TIO3HAHUSA, UCIIO/Ib3yeMbIX B OMOJIOTMYECKUX MCC/IEIOBAHHUSX JKUBBIX
00beKTOB M 3KocucTeM (omMcaHue, U3MepeHHe, TIpOBe/ieHue
HabmoeHnil); cnocobaMu BBISIBJIEHWST W OLEHKU aHTPOTOTe€HHBIX
V3MeHeHU! B IIpUpo/ie.

YMeHue BbIIBUraTh TUIIOTE3bl, MPOBEPATh WX SKCIIEPUMEHTaIbHbIMU
cpeactBaMy, (GopMyaMpys LieJib  MCC/Ie[0BaHMs, aHaIUu3UpOBaTh
T0JTyUeHHble pe3y/IbTaThl U Jle/1aTh BbIBO/BI.

BhisiBieHre 3aBUCHMOCTM  MeXZAYy MCC/IelyeMbIMU BeJMYMHAaMH,
00bsiICHeHHe T0/TyYeHHBIX pe3y/IbTaToB U (OPMYJIMPOBaHKe BHIBOZOB C

HCI10J/Ib30BAHWEM HAYUYHBIX HOHHTHﬁ, TEOpI/Iﬁ 1 3dKOHOB

YMeHue BafieTh CHACTEMOW OWONOTMYeCKMX 3HAHWH, KOTopas
BK/IIOYAeT: OCHOBOTIOJIAraroiiye OHOoMornyeckrie TepMUHbI W TIOHSITHS
(’Ku3Hb, K/eTKa, TKaHb, OpraH, OpraHusM, BUJ, MOMyJIALMS, 3KOCUCTeMa,
OuorieHo3, 6uocdepa; MeTabo/IM3M, TOMEOCTa3, KIeTOUHbI WMMYHUTET,
OuocuHTe3 Oenka, OWOMOMMEpBI, AWCKPETHOCTb, CAMODETYJISILIUS,
CaMOBOCIIPOU3Be/IeHHE, HaCJ1eICTBEHHOCTh, WM3MEHUMBOCTb,
5HEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonornyeckue Teopuu: KietouHas Teopusi T. IllBanHa, M.
[MnetineHa, P. BupxoBa; K/I0Ha/lbHO-CEIEKTUBHOIO UMMyHUTeTa II.
Opux, .. MeuHrKoBa, XpOMOCOMHas TeOpusi HacaeACTBeHHOCTH T.
MopraHa, 3aK0H 3apobliieBoro cxozcrsa K. bspa, 3BosornyoHHas

TEeOpUsd 4. HapBHHa, CHMHTETUYECKAadA TeOopud 3BOJIFOLIWH, TeOpHsd




anTporioreHe3a Y. [lapBuHa; Teopusi 6uoreorjeHo3a B.H. Cykauéga;
yuenrie H./. BaBusioBa 0 1jeHTpaX MHOT000pasvsi U MPOUCXOXK/EHHUS
Ky/bTYpHbIX pacTeHud, yuyeHne A.H. CeBepuoBa 0 M0OyTsix U
HarpaB/IeHUsIX 3BOJTOIMH, yueHHe B.V. BepHazckoro — o 6uocdepe);
3aKOHbI (eJUHOOOpAa3usi TIOTOMKOB T1€PBOT0O TIOKOJIEHUS], PaCIerIeHNsT
MPX3HAKOB, HE3aBUCMMOI0 Hac/ae[oBaHUs Tpu3HakoB ['. MeHpers;
CLIeTIJIEHHOTO HAacJ/Ie[JOBaHUsl TPU3HAKOB M HapyLIeHUsl CLeIIeHus
reHoB T. MopraHa; TOMOJIOTMUYECKUX PSiZIOB B Hac/eJCTBeHHOU
usMeHurBocti H.M. BaBuoBa; reHeTMueckoro paBHOBecus [Dx.
Xapau u B. BaiinGepra; 3apogpiieBoro cxogctBa K. Bapa;
ouoreHeTnueckuii 3akoH O. ['ekkesnisi, . Miosiiepa);

MPUHLUIIBI (UMCTOTHI FaMeT, KOMIJIEMEHTapHOCTH);

npaBuna (MuHumyma FO. JInbuxa, 5K0/IOTHYeCKOM MUpaMUAbI Uuces,
OroMacchl U SHEpPrun);

rurote3bl (KoarjepaTtHoi A.M. OrmapvHa, mepBUuUHOrO Oy/boHa JIK.

XonpgetiHa, mukpocdep C. dokca, pubosuma T. Uek)

YMeHue peliaTh ITOMCKOBble OHWONOTHYECKWe 3aflaud; BBISBISTD
MIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MeXay yccaeyeMbIMU
OuonoruueckuMu 00BEKTaMH, TIPOLIeCCAaMU U SIBJIEHUSIMU;  Jle/laTh
BBIBO/IbI Y IPOTHO3bI HA OCHOBaHUH TOTyUYeHHBIX pe3y/IbTaToB;

COCTaBJ/IATb T€HOTUITMUECKHEe CXeMbl CKpeIlVBaHUs [/is1 Pa3HbIX TUIIOB
Hac/le/JoBaHusT MPU3HAKOB Y OPraHU3MOB, COCTaB/ISITh CXeMbI TepeHoca

BeIIeCTB XU DHEPI'YK B 3KOCUCTEMAX (L[eHI/I IMMUTaHu4, MALIEeBbIE CeTI/I)

YMeHre  yCTaHaBAMBAaTb B3aMMOCBS3M  MeXJy CTpPOeHHeM U
GYHKLMSIMA: OpraHOW/OB, K/I€TOK pasHbIX TKaHel, opraHamMyd H
CUCTeMaMM OpraHOB Yy pacTeHHH, >KUBOTHBIX M UeJOBeKa; MEXIY
sTanamMy oOMeHa BeleCTB; TaraMH KJIeTOYHOTO IMK/Ia U KU3HEHHbBIX
L[MK/IOB OPraHW3MOB; 3TarlaMyd SMOPHUOHAILHOTO Pa3BUTHSI; TeHOTUIIOM
U ¢eHotunom, deHoTUTIOM U (QaKTOpaMH Cpefibl  OOWTaHUS;
NpoLleccaMy  3BOMIIOLIUMM;  [IBIDKYLMMH ~ CWJIaMM  aHTpOIIOreHe3a;
KOMITOHEHTaMH Pa3/IMYHBIX 3KOCHCTEM U TIPUCTIOCOO/IEHUSMH K HUAM

OpraHu3MOB

YMeHue BbIZIeNIATh CyLeCTBEHHbIE NPU3HAKK:

CTPOEHUs1 BUPYCOB, K/IeTOK MIPOKapHOT U 3YKapuoT; OJHOK/IETOUYHbIX U
MHOT'OK/IETOUHBIX OPraHM3MOB, BHU/IOB, OMOreolleHO30B, SKOCHCTEM U
Ouocdepsl; CTpOeHHWs OpPraHOB W CHUCTeM OpPraHOB pACTeHWH,
JKUBOTHBIX, Ye/I0BeKa; MPOLIeCCOB >KHU3HeeaTelbHOCTH, NPOTeKaroIuX

B OpIrdHM3MdX paCTEHHﬁ, JKMBOTHBIX W YeJIOBEKAa, OMO/IOrnUeCKUX




npolieccoB: oOMeHa BeljecTB (MerabosiusMm), UHpOpMaLUKd U
TipeBpallleHus SHepryuu, Opo>keHusi, aBTOTPOGHOTO U reTepoTpodHOTro
TUTIOB TIMTaHUs, (OTOCMHTE3a U XeMOCHHTe3a, MHTO3a, Melo3a,
raMmeToreHe3a, ASMOpuoOreHe3a, TMOCT3MOPHOHAIBLHOTO  Pa3BUTHS,
Pa3MHO)KeHHs], MHAVBUYaJbHOTO Pa3BUTHsI OpraHW3Ma (OHTOTeHe3a),
B3aMMOZIENCTBUSI TE€HOB, TeTepo3uca; MAeWCTBUN HCKYCCTBEHHOTO
otbopa, CTaOMIM3UPYIOIIEro, [JBIDKYILIEr0o ¥ Pa3phIBAIOIIETO
ecTeCTBEHHOT0 0TOOpa; a/IoNnaTpuueckoro U CUMIIATPUUECKOro
BU/I000pa30BaHust; BIUSHUS ABWKYIIUX CHJ SBOJIIOLMUA Ha TeHO(OH[
TIOMYJ/ISILMY; TIPUCTIOCOO/IEHHOCTH OPraHM3MOB K cpeZie obuTaHus,
yepeJOBaHWs HarpaB/ieHWH SBOJIIOLMM; KPYrOBOPOTA BEILECTB U

IMMOTOKd SHEPI'MH B 3KOCUCTEMAX

CchopMUPOBaHHOCTb YMEHHSI BbBIIEIATh CYILECTBEHHbIE TPHU3HAKU
BHUPYCOB, KJIETOK TIPOKAapUOT U 3SYKAPHOT, OJHOKJIETOUHBbIX U
MHOT'OK/IETOUHBIX OPraHHW3MOB, BHU/]OB, OMOreOI|eHO30B U 3KOCHUCTEM;
0Cc00EHHOCTH TIPOLIeCCOB 0OMeHa BeIeCTB W MpeBpalljeHrs] SHePTUH B
KJIeTKe, (DOTOCHHTE3a, MIACTUUECKOTO M JHEpPreTHUeckoro obMeHa,
XeMOCHHTe3a, MWTO03a, MeH03a, OIJIOAOTBOPEHMs, pPAa3BUTUS U
Pa3MHOXKEHUSsI, UHAUBU/YalbHOTO Pa3BUTUSI OpraHu3Ma (OHTOTreHe3a),
60pbOBI 3a CyI[eCTBOBAHME, eCTECTBEHHOT0 0TOOpa, BHU000pa30BaHus,
MIPUCIIOCOO/IEHHOCTH  OpPraHUu3MOB K cpeZie  OOWTaHWsA, B/IMSHUS
KOMITOHEHTOB 9KOCHCTEM, aHTPOIOTeHHBIX U3MEHEHHI B 9KOCHCTEMaX
CBOeli MeCTHOCTH, KPYrOBOpOTa BEILeCTB W TMpeBpallleHHs] SHEPTUU B

ouocdepe

YMmenue WCITI0/Tb30BaTh COOTBETCTBYIOLIE apryMeHTHI,
OMOIOrMYecKyl0 TepMUHOJIOTMIO M CHMBOJIMKY [JIs1 [JOKa3aTelbCTBa
POJICTBA OPraHU3MOB Pa3HbIX CHUCTEMAaTUYeCKUX TPYII; B3aHMMOCBSI3H
OpPraHW3MOB W Cpe/ibl O0WTaHWs; €AWHCTBA UEJIOBEYECKUX pac;
HeoOXOAMMOCTH 3710poBoro o0Opasa )KM3HU, COXpaHeHHs pa3Ho00pa3ust
BU/IOB U 9KOCHCTEM KaK YCJIOBHSI COCYILECTBOBaHHUSI TPUPOJBI H

yesioBeyeCTBa

YMeHHe KpPUTUUECKH OlleHMBaTh WH(OpPMaLMI0 OHOIOrMUecKoro
COJIep)KaHHs; WHTEPIIPETUPOBATh 3TUUECKHUE aCIeKThl COBPEMEHHBIX
ucciaeoBaHUi B OWONOTMH, — MeAWIMHE,  OMOTEXHOJIOTHU;
paccMaTpuBaTh r06abHbIe 9KOJIOTUUECKHe 1po6IeMbl
COBPEMEHHOCTH, (JOPMUPOBATh MO OTHOIIIEHUIO K HUM COOCTBEHHYIO

TTO3ULIUIO




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D
I10 BNOJIOI'Mn

Kopg,

IIpoBepsieMbli 3/IeMEHT COiep)KaHHUSA

buonorus kak HayKad. JKuBbIe cCTeMBI U UX Hn3ydyeHue

1.1

CoBpemMeHHast OuosiorMsi — KOMIUIEKCHasi Hayka. buosoruueckue HayKu U
v3yyaeMble MMH Tpo0OsieMbl. DyHIaMeHTasbHbIE, TIPUK/IAJHBIE U TIOMCKOBBIE
HayuHble UCC/Ie[JOBaHMsI B OMOJ/IOTHH.

3HaueHue Ouosioruv B ()OPMHUPOBAaHMU COBPEMEHHOM eCcTeCTBeHHO-Hay4YHOM
KapTuHbl Mupa. [Ipodeccuu, cBs3aHHble ¢ Ouosiorveldl. 3HaueHWe OHONIOTHMH B
MPaKTUYeCKOW [JesiTeIbHOCTU uesioBeKa: MeJULIMHe, CelbCKOM XO3SIMCTBE,

TMPpOMBIITJIEHHOCTH, OXPdHE ITPpHUPOAbI

1.2

JKuBble cucTeMbl Kak mpeiMeT u3ydeHHsi O6uosnoruu. CBOWCTBA JKUBBIX CHUCTEM:
e/IMHCTBO XMMMUECKOT0 COCTaBa, AUCKPETHOCTb W 11eJIOCTHOCTh, CJIOKHOCTb U
YTIOpSIZIOUeHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHu3arys,
CaMOBOCIIPOM3Be/leHHe, pa3Zipa)KUMOCThb, U3MEHUMBOCTb, POCT U Pa3BUTHE.

YPpoBHM OpraHu3al[uM >XUBBIX CHUCTEM: MOJIEKY/ISIPHBINA, KIeTOUHbIN, TKaHEeBBIH,
OpraHU3MeHHbIH, MOMY/ISILIUOHHO-BU/IOBOM, 5KOCHCTEMHBIN
(buoreouieHOTUYECKHUH), OuochepHbId. TIpolecchl, MPOUCXOASIIHE B >KUBBIX
cucteMax. OCHOBHble TIpUM3HaKW >KMBOro. ’KusHb Kak (opMa CyllecTBOBaHHS

MaTepHuu

1.3

Metoapl Ouosornueckoit Hayku. HabOsroseHuwe, u3MepeHUe, 3KCIIEPHUMEHT,
cUCTeMaTu3alysi, MeTaaHaiu3. [IOHSTHE O 3aBUCUMOM U  He3aBUCHMOM
riepeMeHHOU. [laHMpOBaHMe 3KcriepuMeHTa. I1ocTaHOBKA U MPOBEpPKAa T'MITOTe3.
HyneBasi rumote3a. IlonsaThe BBIOODKM U eé [gocTroBepHOCTh. Pasbpoc B
Ouonornueckux [aHHbIX. OILleHKa [OCTOBEDHOCTU TIOJMyYeHHBIX pe3yJ/bTaToB.
[IpuuuHbI WCKa)kKeHWsl pe3y/bTaTOB JKCrepruMeHTa. [IOHsATHe CTaTUCTUUYECKOTO

TeCTa

Kietka Kak 6uojioruueckas cucrema

2.1

Knetka — cTpykTypHO-GYyHKLMOHAbHAs e[UHULA >KUBOTO. VICTOpUsT OTKPBITHS
kineTkd. Paboter P. I'yka, A. JleBenryka. Knetounas Tteopusi (T. LlIBanH, M.
[InetigeH, P. BupxoB). OCHOBHbIE M0OJIOKeHUs] COBPeMEeHHOW K/1IeTOUHOM TeOpUH.
MeTo/bl MOJIEKY/ISIPHOM U KIIETOYHOM OMOJ/IOTMH: MUKPOCKOIIHSI, XpoMaTorpadusi,
snekTpodopes, MeTOo[, MeueHbIX aTOMOB, nvddepenianbHOe

LIeHTpU(PyrupoBaHue, KyJIbTUBUPOBaHUE KI1eTOK

2.2

XMUMHUUeCKUM COCTaB KJIeTKU. Makpo-, MUKPO- U yJIbTpaMUKpO3/IeMeHThl. Boza u

eé po/ib KaK pacTBOPMUTEJIsl, peareHTa, y4yacThe B CTPYKTYPHMDOBaHWHU KJIETKH,




TervioperyJisiui. MuHepa/bHble BelllecTBa KJIeTKM, WX OHoJioruueckasi posib.
Posib KaTHOHOB 11 aHMOHOB B KJIETKeE.

buonornueckre momumepbl. benkn. AMHHOKHMC/IOTHBIM  COCTaB  OesKoOB.
CTpykTypel 0enKOBOM MosieKysbl. [lepBuuHasi CTpyKTypa Oefka, MemnTHAHas
CBA3b. BTOpuuHas, TpeTWuHas, ueTBePTMYHAasl CTPYKTYphl. [leHaTyparusi.
CgoiictBa 6enkoB. Knaccudukanus 6enkos. bruosoruueckue QyHKIUM OeIKOB.
YrneBogpl. MoHOcCaxapu/pl, Aucaxapy/ibl, OJUrocaxapuzbl M MOJJUCaXapUjbl.
OO0muii r1IaH CTpoeHus: W (PU3UKO-XMMHUUEeCKHe CBOMCTBA  YTJIeBOJIOB.
Buronoruueckre QyHKLUM yII€BOJOB.

Jlumuael. TuapoduisHO-rHAPOdGOOHBIe CcBOMcTBa. Knaccudukamus JTATTHAOB.
Tpurmuuepuzbl, (ochonunuiel, BOCKH, cTepoufbl. buosormueckue QyHKUMN
muanuzioB. Ob1Me cBoiicTBa OHoIOrnyeckux MeMOpaH — TeKyuecTb, ClIOCOOHOCTh
K CaMO3aMbIKaHUI0, [TO/TYTIPOHULIAeMOCTb.

Hyxkneunossle xucinorel. [JHK u PHK. CrpoeHue HyK/JIeMHOBBIX KUCJIOT.
Hyxkneotuapl. [IpuHimn komriemeHTapHocTd. IIpaBuno Yapradda. CtpykTypa
ITHK — nBoiiHast crivpanib. MecToHaxoxaeHue u oronornyeckue Gynkiuu JTHK.
Bugest PHK. ®yukiuu PHK B Kietke.

Ctpoenne wMonekyabl AT®. Makpospruueckve cBg3d B MoJjekyie ATO.
buonornueckue @yHkiun AT®. BoccraHoB/IeHHbIE TEPEHOCUMKH, UX (PYHKLIMU B
knetke. CekBenupoBaHue [THK.

CrpykrypHast Ouonorusi: OuoxuMmuyeckue ¥ Ouopu3MUecKre HCC/Ief0BaHUS

COCTaBa U TIPOCTPAHCTBEHHOW CTPYKTYPbI OMOMOJIEKYT

2.3

Tunbl  K7IeToK: JyKapuoTWueckas M TpokapuoTuueckasi. CTpPyKTYypHO-
(yHKIMOHATbHBIE 00pa30BaHMsT KITIETKH.

CTpoeHre MpPOKapUOTHYeCKOW KieTkW. KieTouHasi cTeHKa OakTepuii M apxei.
OcobeHHOCTH CTpOeHHsi TeTepoTPO(HOM U aBTOTPOPHOM IMPOKAPUOTHUECKUX
KJIeTOK. MeCTo ¥ poJib IPOKapHoT B OHOLIeHO3aX.

CrpoeHrie ¥ (DyHKIIMOHMPOBaHWE SYKapUOTHMUECKOM KieTKW. [lna3maTtuueckas
meMOpaHa (r1a3manemMma). CTpyKTypa myia3Matiueckoii MmeMOpasbl. TpaHcropT
BeIleCTB  uepe3 TIUla3MaTH4YecKylo MemOpaHy: TmacCuBHBIA  (auddysus,
obseruénHast uddys3usi), akTUBHBIMN (TIEPBUYHBIA ¥ BTOPUUHBINA AaKTHUBHBIM
TpaHcrniopt). [osyrpoHuriaeMocts MeMOpaHbl. Pabora HaTpuii-Ka/ineBoro
Hacoca. OH/OLMTO3: MUHOLMTO3, (aronuro3. IK3ouuTo3. KierouHas cTeHKa.
CrpykTypa ¥ (DyHKIUY KJIeTOUHOW CTEeHKU PaCcTeHH, TPUOOB.

Huroriasma. Luto3onb. LluTockener. [IBukeHue wLuTOMIa3Mbl. OpraHou/bl
K1eTku. OpHOMeMOpaHHBbIE OPraHOWZBI K/IeTKW: SHJOIIa3MaTHUecKas CeTb
(BIIC), ammapaT I'onba)Ky, TU30COMBI, UX CTPOeHUe U (DYHKIMM. B3anmMocBsi3b
0JJHOMeMOpaHHBIX OPraHOW/|0B KjeTKu. CTpoeHHe TPaHY/SIPHOTO PEeTUKYJ/IyMa.

CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 K/IETOUHBIX MeMOpaH. ['yagkuit




(arpaHy/isIpHBIN) 3HJOM/Ia3MaTHYeCKUi peTUKyayMm. CekpeTopHasi (yHKLUs
arimapara ['onbmxku. TpaHcmopT BeljecTB B KieTKe. Bakyo/u pacTUTe/bHBIX
ki1eToK. Knetounslii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOMABI KJIeTKU: MUTOXOH/PYH, T/1aCTUBI.

CtpoeHre W (PYHKUMU MUTOXOHZpPUN W TacTuj. [lepBuuHble, BTOpUYHbIE U
CIOXHBIE  TUIACTUABI  (POTOCHMHTE3UPYIOLIMX  3YKapuoT.  XJ/IOpOILIacThl,
XPOMOILIACTHI, JIEMKOIIIACTHI BBICIIMX PACTEHUM.

HememOpaHHble opraHouzibl KiaeTkd CrpoeHne U (QyHKIMA HeMeMOpaHHBIX
OpraHOWZIOB KJ/IeTKA. Pubocombl. MuKpoduiaMeHTbl. MBbIeUHbIe  KIETKH.
Mukporpybouku. Knerounbni 1ieHTp. CTpoeHVWe U [BIDKEHHE JKIYTUKOB U
pecHruek. MUKpOTpPyOOUKH LIUTOIIa3Mbl. LleHTpHOob.

fnpo. O6osouka sipa, XpPOMATHH, Kapuorla3Ma, SZIPBIIIKH, WX CTPOeHWe U
¢byHkumd. SaepHbiii 6esKOBBIM MaTpuKC. [IpocTpaHCTBEHHOE pacIiojioyKeHue
XpOMOCOM B UHTep(da3HoM spe. benku xpomaTiHa — TUCTOHBI.

Krnetounsle BkmtoueHusi. CpaBHUTe/bHasi XapaKTePUCTUKA K/ETOK 3yKapuoT

(pacTuTenbHOM, YXMBOTHOU, TPUOHOI)

2.4

AccumMunsaius U JUCCUMUISILIMSL — [IBE CTOPOHBI MeTabomm3Ma. Tumbl oOMeHa
BeIL|eCTB: aBTOTPO(HBIA U reTepoTpoGHbINA. YyacThe KUCI0poja B OOMEHHbIX
mpoueccax. JHepreTHueckoe obecrieyeHue KieTKd: mpeBpaujeHne AT® B
oOMeHHBbIX TIpolleccax. @epMeHTAaTHBHBIM XapakTep peakLUil K/IeTOYHOro
Metabosmm3ama. depMeHTHI, UX CTPOEHHWEe, CBOWCTBA M MeXaHWU3M [I€HCTBUS.
KodepmenTtsl. OTinuusi pepMeHTOB OT HeOpraHM4eCcKHUx Katanau3aTopoB. benku-
aKTUBATOPbl U OeNKU-UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (hepMeHTaTUBHBIX
peakLii OT pa3MuHbIX ()aKTOPOB.

[TepBUYHBIM CHHTE3 OpraHUYeCcKUxX BellleCTB B KieTke. PotocuHTe3. Posb
XJIOpoIIacToB B mporjecce ¢otocuHTe3a. CBeroBass U TeMHOBas (pasbl.
ITpopykTUBHOCTL (pOTOCHHTe3a. BivsiHMe pa3nnuHbIX (PaKTOPOB Ha CKOPOCTh
(oTocuHTe3a. 3HaueHUe (POTOCHHTE3A.

XemocuHTe3. PasHooOpasre opraHn3MOB-XeMOCHHTETUKOB: HUTPUGHULIMPYIOIe
bakTepuy, >kene3obaKkrepry, cepobakTepuH, BOAOpPOJHble OakTepuu. 3HaueHHe
XeMOCHHTe3a.

AHas’poOHble opraHusMbl. Buzabl OpokeHus. IIpoAyKTbl OpoXKeHMSIT W HX
WCIIO/Ib30BaHUE YelioBeKOM. AHa’po0OHble MHWKDPOOPTaHU3Mbl KaK OOBEKTHI
OroTexXHOMOTMY U BO30yauTe I O0oe3HeH.

AspobHble opraHM3Mbl. JTarbl 3HepreTUueckoro obmeHa. [1oAroToBUTENbHBIN
ytan. ['MKonmm3 — 6ecKMC/IOpOAHOe pacileryieHre TTF0KO3bL.

buosiornueckoe okuc/ieHWe, WM K/IeTOUHOe JbixaHue. Posb MUTOXOHZApPUM B
rporieccax OroI0rYecKoro OKHUCJIeHUS. [ukmueckue peaxkriuu.

OxkucutensHoe (hochopumipoBanue. [IpenMyiijecTBa a3pobHOro MyTH 0OMeHa




BellleCTB repe/; aHa3poOHbIM. DHeKTHBHOCTL SHepreTUUeckoro oomMeHa

2.5

Peakuyy maTtpruHOro cuHTe3a. [IpMHIMI KOMIIZIEMEHTapHOCTHM B peakLUsX
MaTpPUYHOI'0 CUHTe3a. Peanu3aliys Hac/ie[iICTBeHHON nHbopMaluu. ['eHeTHUeCKUM
KOJ, ero cBoucTBa. TpaHckpumnuusi — MarpuuHbli cuHTe3 PHK. ITpuHLmmnbl
TPaHCKPUIILIMU: KOMIIJIeMEHTapHOCTb, aHTHUIapasiebHOCTb, aCUMMeTPUYHOCTb.
TpaHcsust U e€ 3Tarnbl. Yuactde TpaHcropTtHbix PHK B OGuocuHTe3e Genka.
YcnoBus 6uocuHTe3a Oenka. KogupoBaHwe amMuHOKHMCIOT. Ponb pubocom B
buocuHTe3e Oesnka.

Opranu3zanys reHoMa y NpOKapyoT M 3yKapuoT. Peryssius akTUBHOCTH Fe€HOB y
npokapuoT. ['mnore3a onepoHa (®. YKakob, K. MaHo). Perynsims oOMeHHBIX
rpoLieccoB B KieTke. KyileTouHblli roMeocTas.

Bupychl — HeksieTouHble (OPMBI >KU3HM U ObOnMratHble rapasuTbl. CTpoeHue
TMIPOCTBIX U CJIOXKHBIX BUPYCOB, pETPOBUPYCOB, OakTeprodaros.

BupycHbie 3abosieBaHusI 4yesioBeKa, >KMBOTHbIX, pactenumit. CITU/], COVID-19,

colLMa/ibHbIe U MeIULMHCKHE TIPO0J/IeMBI

2.6

Knetouneld 1juKa, ero mnepuofpl W perynasuus. MHTepdasa u  MUTO3.
OcobeHHOCTH TIPOIECCOB, TIPOTeKawnux B WHTepdase. [ToAroToBKa KIeTKH K
nenenuto. [lpecuHTeTHUeCKUM  (MIOCTMUTOTHMYECKWI), CUHTETUYECKUNd U
MOCTCUHTETUUeCKHUH (TTPeMUTOTUYECKHI) Iepuoibl UHTep(asbl.

Matpuunbiti cuHTe3 JHK — permmkauusa. Ilpuniunel pervmkauud JIHK:
KOMII/IeMEHTapHOCTb, TOJIyKOHCEPBaTUBHBbIM CHUHTEe3, aHTUIapa/ule/IbHOCTb.
Mexanusm pervmikaumu JHK. Xpomocomel. CtpoeHue xpoMmocoM. Tenomeps! U
TesioMepa3a. XPOMOCOMHbIM Habop KJIeTKM — KapuOTHUI. [IUMIouAHbIA U
raryiongHb  Habopel XpoMocoM. ['omosornuHele Xpomocombl. [lomoBbie
XPOMOCOMBI.

[Henenue knetku — muto3. CTafii MUTO3a U MPOUCXOJALIME B HUX IPOLIECCHI.
Tunel muTo3a. KaprvokuHe3 U LIMTOKMHe3. buosiormyeckoe 3HaueHue MMTO3a.
PerynisiLusi MUTOTHYECKOTO 1IUK/Ia KeTKU. [IporpaMMupyemast KjieTouHast Tubesib
— arnonTo3.

CDYHKL[I/IOHaJ'II)HaH reHOMHKa

Opranusm Kak 0rosioruueckasi CicTemMa

3.1

OZHOK/IETOUHBIE, KOJIOHUAJTBHBIE, MHOTOKJ/IETOUHbBIE OpraHusMbl U
MHOTOTKaHeBbIe OPraHU3MBbI.

@dopMbl pa3sMHOXKEHHsI OpraHu3MoB: Oecriosioe (BK/IIOuasi BereTaTUBHOE) U
rnosoBoe. Buzapl Oecriosioro  pa3MHOXKEHHUs:  TIOYKOBaHWe,  CTIOPYJISLVS,
(bparmeHTalusi, KJIOHHPOBaHHe.

[TonoBoe pa3mHoxeHue. [Tosl0BbIe KIeTKH, UK rameThl. Meiio3. Ctagun Meiio3a.

IToBeseHne xpomocoM B Mero3e. KpoccuHrosep. bronornuecknii cMbIC Meo3a




¥ [10JIOBOT'O TpoLiecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMK/le OPraHU3MOB.
[TpeaszapopiiieBoe pa3BuTHe. ['ameToreHe3s y >KUBOTHBIX. [10/I0Bble >Kesie3bl.
Ob6pa3oBaHre U pasBUTHe TIOJOBBIX KieToK. CriepMaTtoreHe3 U OOTeHes.
CTpoeHne TOMOBBIX KiIeTOK. OTUIoO0TBOpeHHe W 3MOpHUOHANbHOE pa3BUTHE
>KMBOTHBIX. Cri0cOOBI OTIIO/I0TBOPEHMST: HAPY)KHOe, BHyTpeHHee. [lapTeHoreHes.
WnauBKuyanbHOe pa3BUTHe opraHu3MoB (oHToreHe3). Craauu smbpuoreHesa
JKUBOTHBIX (Ha mpuMepe JisTyiku). Jpobnerue. Tumbl gpobsiennsi. OcobeHHOCTH
JpobsieHHsT MJIEKOTMTAIOIIMX. 3apo/blilieBble JMCTKU (TacTpy/isitys). 3ak/iafika
OpraHoB M TKaHell W3 3apo/bllIeBbIX JMCTKOB. B3anMHoe BiWsiHMe dacTeid
pa3BHBAIOLIEroCs 3apofpliia (SMOpHOHaMbHAs MHAYKLMS). 3akiajka IulaHa
CTPOeHMsI >KMBOTHOTO KaK pe3y/bTaT HepapXWyecKuX B3aUMO/IeHCTBHI T'€HOB.
BnusiHne Ha SMOpHOHa/bHOE pasBUTHE Pa3WYHBIX (DAKTOPOB OKpY’Karoliei
cpefibl.

PocT 1 pa3BuTHe XUBOTHBIX. [TocTaMOpHOHABHBINM TIeproz,. [Ipsimoe 1 HerpsiMoe
pasButue. PasButve c Meramopdo3oM y Oecrio3BOHOUHBIX W TMO3BOHOYHBIX
JKUBOTHBIX. Buonorvueckoe 3HaueHHe TPSIMOTO W HEMNPSIMOTO pasBUTHS, HX
pacripocTpaHeHrde B TNpupoje. Tumel pocTa >XUBOTHbIX. DaKTOpbI peryJsiLyu
pocTa >KMBOTHBIX M uenoBeka. CTaguM TMOCT3MOPHUOHANBHOTO pPa3BUTUS Y
JKUBOTHBIX U YesioBeKa. Ilepro bl OHTOreHe3a yesioBeka.

Pa3sMHOXeHMe U pa3BuTHe pacTeHud. ['ametodur U crnopodur. Meiio3 B
JKM3HEHHOM T1MK/je pacteHud. OOpa3oBaHue CIop B TIpoljecce Meko3a.
l'ameTtorenes y pacteHuid. OrmuiofOTBOpeHMEe U pa3BUTHE PaCTUTEbHBIX
opranu3MoB. [IBoliHOe OTUI0/JOTBOPEHHE Y L[BETKOBBIX pacteHuid. Obpa3oBaHue U

pas3BUTHe ceMeHU. MexaHN3MbI Pery/isiiui OHTOreHe3a y paCTeHUI U KUBOTHBIX

3.2

Wctopusi cTaHOBNeHUS W pa3BUTUS TeHETUKA Kak HaykKd. OCHOBHbIE
reHeTUYeCcKrhe TOHATUS YW CHUMBOJIbI. ['OMOJIOTMYHBIE XPOMOCOMBI, ajljie/ibHbIe
reHbl, ajbTepHaTUBHbIe TPU3HAKWU, [JOMWHAHTHBIM W peLleCCUBHbIN TPU3HAK,
rOMO3WI0Ta, TeTepO3WroTa, YHCTas JUHUS, TUOPUIBLI, TEeHOTWr, (HEHOTHIL.
OcCHOBHbIE ~ METOZIBl T€HETHKH: THUOPUAONIOTUYECKHUM,  I[UTOJIOTHYECKUH,

MOJIEKYJIHPHO-FEHETI/I‘JECKHﬁ

3.3

MoHorubpugHoe ckperjuBaHue. [1epBblii 3aKOH MeHzie/ns — 3aKOH eZIMHO000pa3sust
ruOpyUJ0B TIEpPBOTO TIOKOJieHUs. [IpaBWIO [JOMUHHpPOBaHUsA. BToOpoii 3akoH
MeHpens — 3aKOH paciiernieHusi TMpPU3HaKoB. lldTonornueckre OCHOBBI
MOHOTHOPH/IHOTO CKpeIl[uBaHus. ['MroTe3a YUCTOThI TaMeT.

AHanusupytollee ckpeliyBaHue. [IpomexXyTOuHBIM XapakTep Hac/el0BaHusl.
PacienieHve 1ipy3HaKkoB MIPU HEIIOJTHOM JJOMUHHUPOBaHUM.

urnbpugHoe ckpeiyBaHue. TpeTwid 3akoH MeH/iensl — 3aKOH HEe3aBUCHMOTO

HaCJ/ie JOBAHHWsA IMMPH3HAKOB. ]_[I/ITO]IOFI/IquKI/Ie OCHOBBEI ,Z[I/IFI/I6PI/I,£[HOFO




CKpeL1BaHUs.
CuervieHHOe HacieqoBaHue mpu3HakoB. Pabotel T. Moprana. CrerieHHOe
Hac/je/loBaHUe TeHOB, HapylleHue CLeIUIeHWs MeKJy reHaMu. XPOMOCOMHast
Teopus HaC/1eCTBEHHOCTH.

['enetuka nona. XpOMOCOMHBIM MeXaHW3M OINpeJesieHusl Iosa. AyTOCOMBI U
TM0JIOBble XPOMOCOMBI. ['OMOraMeTHbIii M reTeporaMeTHbId Moj. ['eHeTHyeckas
CTPYKTypa IOJIOBBIX XpoMOCOM. HacsienoBaHvWe NpPU3HAKOB, CLIEIVIEHHBIX C
TI0JIOM.

'eHoTun Kak LienocTHass cucrema. [IneloTponusi — MHOXeCTBEHHOe [eNCTBHe
reHa. MHOKeCTBeHHbI arienusM. B3auMogelicTBHe Heaslle/ibHbIX TeHOB.

KomninemenrapHocts. Onivcras. [Tomvmepus

3.4

B3anmogelicTBUe TeHOTHIa U Cpeibl pY OpMUpPOBaHKM peHOTHUMA. VI3MeHUUBOCTh
TIpU3HAKOB. KauecTBeHHble UM KOJIMYeCTBEHHbIE TPU3HAKU. BHbl U3MEHUMBOCTH:
HeHac/eJCTBeHHasl U Hac/le[|CTBeHHasl.

MopgudukaiionHass ~ KM3MeHuUMBOCTb.  Posmb  cpeibl B (JOPMHPOBAHKU
MO/IM(MKALMOHHOW M3MeHUUBOCTU. HopMa peakijuu npu3Haka. BapualiuoHHbIN psif,
v BapuaiuoHHass kpuBas (B. WoranHceH). CpoiicTBa MOJU(PUKALIMOHHON
V3MEeHUMBOCTH.

['eHoTHMyeckast U3MeHUMBOCTb. CBOMCTBA r€HOTUITMUECKOW M3MEHUYUBOCTU. Buzbl
reHOTUITMUeCKOM 3MEeHUMBOCTH: KOMOMHATHBHAs, MyTallMOHHaSI.

KoMOvHaTHBHAsi W3MEeHUYMBOCTb. Melio3 ¥ TIOJIOBOM TMPOIleCC — OCHOBA
KOMOMHATHBHOM M3MEHUMBOCTH. Poslb KOMOMHATHUBHOW W3MEHUMBOCTH B CO3/IaHUU
reHeTHUeCcKOro pasHooOpasusi B Tipe/iesiaX O/IHOTO BU/Ia.

MyTaruoHHasi U3MeHUMBOCTb. BUibI MyTalryii: reHHble, XpOMOCOMHbIE, TeHOMHBIE.
CrioHTaHHbBIe W WHAYLMPOBaHHble MyTalMd. flJilepHble W LATOILIa3MaThyecKue
MyTaluu. CoMaTUueCcKue U MoJioBble MyTallud. [ IpiurHbI BO3HUKHOBEHUS] MyTaLWM.
MyTareHsl ¥ WX B/IWSHME HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTaLMOHHOTO
riporjecca. 3aKOH TOMOJIOTMUeCKHX PSiIOB B Hac/ieCTBeHHOM nu3MeHuuBocTu (H.U.

BaBusioB). BHesiiepHasi ©3MeHUHMBOCTb U HaC/eICTBEHHOCTD

3.5

Kapuotun uyenoBeka. MekayHapoaHasi MporpaMMa MCCIe[OoBaHUS TeHOoMa
yesioBeKa. MeToAbl H3yueHHsT TeHeTHKM 4eJioBeKa: TeHeaJoruuecKui,
OJIM3HEIOBbIH, LIUTOTeHeTUUEeCKUM, TOMYISILIUOHHO-CTaTUCTUUECKHH,
MOJIEKYJISPHO-T€eHeTUUeCKUI. CoBpemeHHOe orpeziesieHue reHOTUIa;
MOJTHOT€HOMHOe CeKBeHMPOBaHHWe, TeHOTUITMPOBaHKe, B TOM UYMCJ/Ie C MOMOILBI0
[Ml[P-anamm3a. HacnencTBeHHble  3a0oneBaHWsT  uelioBeKa. ['eHHble U
XPOMOCOMHBIEe 60/1e3HU yej0BeKa. bone3nu C HacJ/ie/ICTBeHHON
TIpe/ipacrio/IoKeHHOCThI0. 3HaueHHe MeJUIIMHCKOW TeHeTHUKU B TpeoTBpallleHur

1 JIeUeHHHU reHeTUYeCcKUX 3a0o/ieBaHuii uesioBeka. CTBOJIOBbIE K/IETKU




3.6

[omecTrKarus U ceneKiusi. 3apoykKieHue CeleKLUMU U JJoMecTUKaLuu. Yuenue H.U.
BaBuioBa 0 1eHTpax TPOUCXOXJEHUSI U MHOT000pasusi Ky/bTYPHBIX PacTeHH.
Posnb cenekiyy B CO3[j@HWM COPTOB pacTeHW W MOpoJ XUBOTHbIX. CopT, MOpoza,
[ITaMM. 3aKOH TOMOJIOTHUECKUX DsJIOB B HAc/aeJCTBeHHOW u3mMeHuUnBocTU H.U.
BaBusioBa, ero 3HaueHue [|jisi CeJIEKLIUOHHON PabOTHI.

MeToapl Ce/leKLIMOHHOM paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM U
VHAUBUAYANbHBIA.  OTarbl ~ KOMOWHAIIMOHHOW  ceneKuyu.  VicmbiTaHue
MpOM3BO/IUTENIel TI0 TIOTOMCTBY. OTOOp 10 TEHOTUIY C TIOMOILLbIO OLIEHKU
(heHOTHIAa TOTOMCTBA ¥ OTOOP TI0 TEHOTHUITY C MoMoIIbio aHanmu3a JTHK.
VcKycCTBeHHBIN MyTareHe3 Kak MeTo/] CeJIeKIMOHHOW paboThl. PagualiioHHbIN U
XUMUUECKUA MyTareHe3 KaK MCTOYHMK MYyTal[uii y KYJIbTYPHBIX (opm
opraHusmoB. Mcrnonb3oBaHMe TeHOMHOTO DeJaKTUPOBaHUS UM METO/I0B
pekoM6buHaHTHBIX [THK 17151 rTosTyueHUst KCXOIHOTO MaTepuasia /ijisi CelleKLUu.
[MonyueHue momMIUIONI0B. BHyTpUBHIOBas THOpHaM3aliys. BIM3KOpoCTBEHHOEe
CKpellvBaHWe, WM WHOpUAMHT. HepozcTBeHHOe CKpellBaHWe, WA ayTOPW/IWHT.
[eTepo3uc U ero mpuuuHbL VIcronb30BaHWe TeTepo3uca B ceneKipn. OTaanéHHast
rubpuaysaums. IpeosoneHve Gecriofyisi MeXBUIOBBIX THOPHIOB. [loCTIrKeHUs

CeJIeKIIMH paCTEHI/Iﬁ N J)KUBOTHBIX

3.7

OOBeKTBI, UCTIO/Ib3yeMble B OMOTEXHOJIOTHUH, — KIIeTOUHbIE ¥ TKaHeBbIe KYJIbTYpBHI,
MHUKDOOPTaHU3Mbl, WX  XapaKTepUCTUKA. TpagulMOHHasi OUOTeXHOJIOTHSI:
xjieborieyeHre,  TOJlyueHWe  KHUCJIOMOJIOUHBIX — TPOAYKTOB,  BUHOZEJHE.
Mukpobuonornueckuii cuHTe3. OOBeKTbl MHKPOOHOOTHUECKUX TeXHOTOTHM.
[MpousBoAcTBO  Oefika, aMWHOKWUC/IOT UM BUTAaMHUHOB.  VICKyCCTBeHHOe
OIJIOJOTBOpeHHe. PeKOHCTPYKLMSI SIMLIEK/IETOK U KJIOHUPOBAaHHE JKUBOTHBIX.
Merto/, TpaHCIUIaHTaLMY sifiep KIeTOK.

XpoMOCOMHasi ¥ TeHHasg WHXeHepus. VICKyCCTBEeHHBIM CHHTe3 TreHa WU
KOHCTpyrpoBaHWe pekombOuHaHTHBIX [IHK. [locTKeHHSI W T€PCIeKTHBBI
XPOMOCOMHOW Y TeHHOW UWH)XeHepuu. MeJulMHCKAe  OUOTeXHOJIOTHH.

Hcnonb3oBaHue CTBOJIOBLIX K/IETOK

Cucrema u MHOFOO6pa3I/Ie OpraHn4eckKoro Mmpa

4.1

Buonornueckoe  pasHoobpasue  opraHu3moB.  CoBpeMeHHass ~ CUCTeMa
OpraHuueckoro wmwupa. I[IpuHLMIIBI KiacCUpUKalLMd OpraHu3MoB. OCHOBHbIe
cucTeMaTUyecKue IpymnIibl OpraHW3MOB.

OcobeHHOCTH CTPOeHUsI U JKU3HEZesATeJbHOCTH O/HOK/IETOYHBIX OPraHU3MOB.
BakTepuu, apxeu, OHOK/IETOUHbIe TPUOBI, OJHOK/IETOYHbIE BOJODPOC/IH, JPyTHe
npotucTel. KosloHWanbHble opraHu3Mel. [IBiykeHre OfJHOK/IeTOUHbIX OpPraHU3MOB:
amMé00u/IHOe, JKIYTUKOBOE, PeCHUYHOe. 3alllUuTa Y OJHOK/IeTOUHBIX OPraHW3MOB.

Pa3,[[pa)KI/IMOCTI: Y OAHOKJ/IETOUHBIX OPraHU3MOB. Takcucel




4.2

MHOroK/eTouHble pacTeHus. B3auMOCBsI3b uacTell MHOTOK/IETOUHOTO OpraHM3Ma.
TkaHu, opraHbl U CUCTeMbl OPraHOB MHOTOK/IETOUHOrO opraHv3ma. OpraHusm
Kak eguHoe 1iesioe. TkaHM pacTeHuil. TuMBl  pacTUTENbHBIX  TKaHeH:
oOpasoBaresibHasl, TOKPOBHasi, TMPOBOJMINAs, OCHOBHAs, MeXaHUYecKasl.

OcobeHHOCTH cTpOeHUs], PYHKIMI U pacTiosioXKeHHsI TKaHel B OpraHaxX pacTeHUin

4.3

BereTatviBHble U reHepaTHMBHbIE OpraHbl pacTeHui. DyHKI[MM OPraHoB U CHUCTEM
opraHoB. Kapkac pacrenui. [IByKeHHe MHOTOK/IETOYHBIX PACTEHUM: TPOIU3MbI U
Hactuu. IlorsoleHrve BOABI, YIJIEKUCIOTO ra3a Y MHUHEpPa/bHBIX BelleCTB
pacteHusiMu. [lpixaHve pacteHuid. Juddys3usi ra3oB uepe3 MoBepxXHOCTb K/IETKU.
TpaHcriOpTHBIE CUCTeMbl pacTeHUM. Bebifieslenne y pacteHuid. 3ammra  y
MHOTOK/IeTOYHbIX pacTeHUd. KyTtukyna. CpejcTBa MacCMBHOM M XUMHUUYECKOMN
3auThl. PUTOHIMABL.

Pa3npakuMoCTe U pery/siusi y opraHvs3moB. Pa3zpakvMOCTb U peryssiuust y

MHOT'OKJIETOYHBIX paCTEHHﬁ. PocToBbie BeleCTBa U UX 3HAYEHHE

4.5

MHoOrokieTouHble  >XUBOTHble. B3aWMOCBSI3b  4acTed  MHOTOKJIETOYHOIO
opraHu3ma. TKaHM, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOUHOTO OpraHu3Ma.
Opranusm Kak efuHoe 1jesoe. I'omeocras. TKaHU KUBOTHBIX U yesioBeKa. THUIIbI
JKUBOTHBIX TKaHeW: sMuTenuasgbHasi, COeAUHWUTe/bHAasi, MbIllIeuHasi, HepBHasl.
OcobeHHOCTH CTpoeHUs, GYHKIUHA W PACIOJIOKeHWss TKaHel B oOpraHax

JKMBOTHBIX U1 Ue/I0BeKa

4.6

Oprasbl ¥ CUCTEMBI OPraHOB XUBOTHBIX. D@YHKLIMM OPraHOB M CHUCTEM OpPraHOB.
Omnopa Tesma opraHu3sMoB. CKejieTbl OJHOK/JIETOUHBIX W MHOTOKJIETOUHbIX
JKUBOTHbIX. Hapy)kHblld ¥ BHYTpeHHMI ckesieT. CTpOeHUe U THUIIbI COeIMHeHUs
KOCTeH.

[BWKeHrve MHOIOK/JIeTOYHbIX JKUBOTHBIX. IlWTaHue >KUBOTHBIX. IluTaHue
MO3BOHOUHbBIX KUBOTHBIX. /IbIXaHHe )XMBOTHbIX. Ko)kHOe fgbpixaHue. YKabepHoe u
JIErOYHOe [IbIXaHue.

[pixaHve I103BOHOYHBIX JXUBOTHBIX. OBOJIIOLIMOHHOE YCJIOXKHEeHWe CTPOeHUs
JIETKUX TI03BOHOYHBIX XMBOTHBIX. [IpIXaTe/ibHass CcUCTeMa yejoBeKa. MexaHu3m
BeHTWIALIMU JIETKUX Y MTUL M MJ/IeKONUTArlMUX. TpaHCIOpPT Bellects y
opraHusMoB. TpaHCIIOPT BeIeCcTB Yy >XUBOTHbIX. KpoBeHOCHass cuctema U eé
opraHbl.  KpoBeHOCHas  cucTema  I[I03BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIlieHUsl. JBO/IOIJUOHHBIE  YCJIO’)KHEHUSI CTPOEHHsI KPOBEHOCHOM
CHCTeMbl TM03BOHOYHBIX XMBOTHBIX. BblZiesieHVe y opraHus3moB. Beijenenve y
>KUBOTHBIX. COKpaTUTe/bHble BaKyou. OpraHsl BeieseHust. CBsi3b I10JI0CTU TeJla
C KDOBEHOCHOW U BbIJIe/IUTE/IbHOW CHUCTeMaMH. BrifesieHHe y MO3BOHOUHBIX
JKUBOTHBIX. 3alljUTa Y MHOIOK/JIEeTOUHbIX JKUBOTHBIX. I[IOKpOBBI M UX

IMIPpON3BOJHLIE.




Pa3paKMMOCTb 1 peryJisiliysi y OpraHu3MoB. Pa3pakruMoCTb y OZIHOK/IETOUHbBIX
opraHusMoB. Takcuchl. Pa3paXMMOCTb W peryssuys y MHOTOK/IEeTOYHbIX
pacreHuii. PocToBble BelljecTBa U UX 3HaUeHUe.

HepBHasi cuctema U peduieKTOpHasi peryJisifjsi y MHOTOKJ/IETOYHBIX >XUBOTHBIX.
HepBHas cuctema u eé oT/ie/bl. DBO/IIOLIMOHHOE YC/I0)KHEHHe CTPOeHUs] HepBHOM
CUCTeMbI y KUBOTHBIX.

Pa3paboTka anropuTMoB U mporpamMm it 3(deKTUBHOW (YHKIMOHATBHOM
aHHOTallUd  TeHOMOB,  TPAaHCKPWUITOMOB,  IIPOTEOMOB,  MeTab0/I0MOB

MHUKDPOOPIraHHU3MOB, paCTEHI/Iﬁ, JKMBOTHBIX W Ue/I0OBEeKd

OpFaHI/I3M YeJ/I0BE€Ka U ero 340pOBbe

5.1

OpraHbl ¥ CUCTeMbl OPraHoB uesioBeKa. OT/e/bl TOJIOBHOTO MO3Ta MTO3BOHOUYHBIX
JKUBOTHbIX. Pediekc ¥ peduekropHas [Jyra. be3yc/ioBHble W yC/IOBHbIE
pedniekchl. I'ymopanbHasi peryssiiiusi U SHJOKPUHHAsT CHCTeMa >KUBOTHBIX U
yesioBeKa. JKesiesbl SHAOKPUHHOW CUCTEMbI U UX FOPMOHBI. [leiiCTBUe TOPMOHOB.
B3auMoCBsI3b HepBHOW M 3SHAOKPHUHHOW cucTteM. [‘umoranamo-ruriodusapHasi

cucreMa. Pednekc v pecnektopHas ayra. besycioBHble U yc10BHbIe pedieKchbl

5.2

3amuTa opraHusMa oT 6osiesHell. ViMMyHHasi cuctema uesioBeka. KiieTouHblil U
T'YMODa/bHbIA WMMYHHUTET. BpPOXKIEHHBIN, TPUOOPETEHHBIN creuduuecKuii
vMMyHuUTeT. Teopusi  K/IOHa/JbHO-CeJIeKTUBHOrO MMMyHuTera (I1.Dpnux,
®.M.BepHer, C.TonHeraBa). Bocnanute/nbHble OTBeTbl OpraHuW3MoB. Posib

BPOXKJEHHOT'O0 IMMYHHUTETa B Pa3BUTHH CUCTEMHBIX 3a00/1eBaHMM

5.3

KpoBeHocHasi cuctema u eé opraHbl. Cep/iie, KDOBEHOCHbIe COCYZbl U KPOBb.

Kpyru kpoBooOpatenusi. Pabora cepiia v eé peryssius

5.4

Hbixanue yenoBeka. [Iuddysusi ra3oB uepe3 MOBePXHOCTb KAeTKU. JlbixaTenbHast
ciCTema yejioBeKa. /[lpixaTe/ibHasi TIOBEPXHOCTb. PeryssiLusi  JbIXaHUS.

IbrxaTenbHbIe 00BEMBI

5.5

[TumeBapuTenbHas cuctema uenoBeka. OTJenbl MNUILEBapUTEbHOTO TpakKTa.
[TuieBapuTenbHble  >Keie3bl.  BHYTPUIO/JIOCTHOE W BHYTPUK/IETOYHOE

TnvieBapeHre

5.6

[TokpoBbl M uXx mipou3BogHble. Opranbl BblAeneHus. [louku. CtpoeHue Wu
¢yHKIOHMpOBaHWe HedpoHa. PubTpaLys, ceKpeLysi M1 00paTHOe BCachbIBaHUE

KaK MeXaHH3MbI pab0ThI OpraHoB BhiesieHUss. OOpa3oBaHye MOUM y uesioBeKa

5.7

,[[BI/I)KE‘HI/IE ye/jioBeKa: MblllleyHasi cucrteMa. CKe/leTHbIe MBIIIbBI U HX pa60Ta.

CTpoeHue U TUIBI COeJUHEHHUS KOCTel

Teopus 3BosroLuu. PasButue Xu3HU Ha 3eMiie

6.1

OBoyoLMoHHass Teopusi Y.  [apBuHa. [IpeAnochbliKM  BO3HUKHOBEHUS

AdPBHUHM3MaA. JKusHb n Hay4Hasd AedATe/IbHOCTb 4. ,Z[apBI/IHa.




IBwxylye cuabl 3BOMOLMM BUA0B 1o Y. JlapBuHY (BbICOKAass WHTEHCUBHOCTb
pPa3MHOKEHHSI OpraHM3MOB, HacC/e[]CTBeHHass HW3MEeHUMBOCTb, Ooprba 3a
CYlI[eCTBOBaHHE, eCTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmienne cuHTeTrueckod Teopuu 3BosoLuu (CTD). HeirpanbHas Teopust
sBomoLui. CoBpeMeHHasl SBOJIIOLMOHHAsI OMosorys. 3HaueHHe SBOJIOLIMOHHON

Te€eOpHHU B (bOpMI/IpOBaHI/II/I eCTECTBEHHO-Hay‘—IHOf/i KapTWUHBI MHPa

6.2

[Monynsuust Kak 37eMeHTapHas eJuHMLIa 3BoJitoL{uM. CoOBpeMeHHble MeTO[bl
OLIEHKM T'eHeTHYeCKOro pa3HooOpa3usi UM CTPYKTYpbl Momyssuuid. V3MeHeHMe
reHodoH/JA TOMYJ/SALMM KaK 37eMeHTapHOe SBOIIOLIMOHHOe siBjieHWe. 3aKOH
reHeTryeckoro paBHoBecus [Ix. Xapau, B. BaiinOepra.

OnemMeHTapHble (akTOpbl (ABWKYILME CH/IbI) 3BOMIOLMU. MyTalOHHBIN
nporiecc. KomOuHaTMBHass W3MeHUMBOCTh. /[lpeiip TeHOB — cCiydaiiHble
HeHarlpaB/ieHHble UW3MEeHeHWsl 4YacToT asuiesied B monynsauusix. OddekT
OCHOBaATeJIsl. Mwurpauuu. W3onsus TOTTY JISL{W: reorpaguueckas
(rpocTpaHCcTBeHHas), broornyeckast (perpoAyKTHUBHAS).

EcrectBeHHbli 0TOOp — HampaBistomuii  (akrop somormd.  Popmbl
€CTeCTBEHHOTO OTOOopa:  ABWKYIIMH, CTaOWIM3UPYIOIIWK,  pa3phIBArOIIMA
(au3pynTuBHbIH). [Tos10BOM OTHOD.

[Tpucrocob/eHHOCTh ~ OPraHM3MOB ~ KaK  pe3y/bTaT  MHKPO3BOJIFOLUM.
Bo3HUKHOBeHHe  TIpUCIIOCOO/ieHHME y  opraHu3mMoB.  Apomopdo3bl U
uavoazanTauyu. [IpuMepsl nipruciocobeHyit y opraHu3MoB. OTHOCUTETBHOCTh
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bupg, ero kpurepud U CTPyKTypa. Bujoobpa3oBaHue Kak pe3y/bTaT
MHUKDPO3BOTIOIMA. V301Ut — K/IoueBod (akTop BH000pa3oBanus. Ilytu u
CTI0COOBI BU/J000pa30BaHus: asionaTpuyeckoe (reorpaduueckoe),
CUMITaTpuyeckoe  (KOJIOTHUECKOe),  «MTHOBEHHOe»  (TIOIMIIOWZM3aLiys,
rubpuu3sanys). JmuTenbHOCTb SBOIOLMOHHBIX TIPOIIECCOB.

MexaHu3Mbl OPMUPOBAHUS OMOIOTUUECKOTO pa3HOOOpasusl.

Posib 3BOJTIOI[MOHHON OHONOrUy B pa3paboTKe HAyYHBIX METO/JIOB COXpaHEHHs
6ropazHooOpa3usi. MUKPO3BOJIOLUST U KOIBOJIIOL[MSI Tapa3sUTOB U MX XO03seB.
MexaHu3Mbl (POPMHUPOBaHMS YCTOWUYMBOCTH K aHTUOMOTHKAM U CTIOCOObI OOpPBOBI

C He!

6.3

Metogpl u3yueHHs MakKpO3BOJOLMU. [lajleoHTONMOrMUeCKre MeTO[bl M3YyUYeHUs
sBositoLuu. [lepexoiHbie OpMbI U PuioreHeTUUeCKUe psifibl OpraHU3MOB.
buoreorpagurueckue MeTozbl U3yueHus 3BomOLMU. CpaBHeHUe (JIOpBI U (ayHBI
MaTepPUKOB U OCTPOBOB. buoreorpaduueckre obnacty 3emin. Buibl-3HaeMUKY 1
PEJIUKTHI.

OMOpHoIOrMueckKe W CPaBHUTEILHO-MOPGOJOTHUECKHe METOZbl U3YUeHHUs

SBOJIFOLIMH. I'eHeTHUeCKMe MeXaHU3MbI SBOJIFOLIMK OHTOI'eéHe3d W I104BJ/IeHHA




5BOJIFOLIMOHHBIX ~ HOBILECTB. ['OMOMOrMuYHbIE UM  aHaJOTMUHble  OpraHbI.
PyaumenTapHble  opraHbl M araBU3Mbl.  MOJeKy/lISIpHO-TeHeTUUeCKue,
OvoxuMHUeCcKWe WM MareMaTUyeckKhe  MeTOJbl  W3YYeHUS  IBOJIFOLUM.
I'omosnornuHbie reHbl. COBpeMeHHbIE MeTO/bI TOCTPOeHUs (HUIOreHeTUUeCKUX
JlepeBbLEB.

XPpOMOCOMHBIE MyTaLlUU U 3BOJIIOLIMSI TeHOMOB.

OOme 3aKOHOMEpHOCTH (TIpaBW/a) 3BOIIOLMH. HeoOpaTMMOCTb 3BOJIOIHU.

AparitvBHas pajiianysi. HepaBHOMepHOCTh TEMIIOB SBOJIFOLIUU

6.4

HayuHble THUMOTe3bl TPOMCXOXKIEHHS JKU3HM Ha 3emse. AOuoreHes w
naHcrnepmus. JJoHayuyHble Mpe/CTaB/ieHus: O 3aPOXKJeHUM XKU3HU (KpearjuoHK3M).
['MnoTre3a MOCTOSHHOIO CaMO03apOKEHUs JKU3HU U eé OrpoBep)KeHUe ONbITaMU
®. Pepgu, JI. Cnamnanuanu, JI. Ilactepa. IIpoucxoxzeHve »XKU3HU U
acTpobuooTs.

OcHoBHBIe 3Tarnbl HeOpraHWYeCcKoW 3BOJOLMU. [lnaHeTapHas (reosiornyeckas)
IBOIOIMSL. XWMUYecKass JBOJIOLUS. AOUWOTeHHBIH CHUHTE3 OpraHUYecKuX
BerlecTB M3 HeopraHuueckux. Ombit C. Munnepa u I'. FOpu. OGpa3oBanue
rnosmmepoB U3 MoHoMepoB. KoarjepsatHasa rumnoresa A.M. OnapunHa, rumnoresa
nepBuuHOro OymboHa K. XosjeiHa, reHeTuueckass rumore3a [. Ménnepa.
Pu6osumbl (T. Uek) u runote3a «mupa PHK» Y. T'mnbepra. ®opmupoBaHue
MeMOpaH ¥ BO3HUKHOBEHHE TIPOTOK/IETKH.

Wcropus 3emMmu 1 MeToAbl eé n3yuyeHus. Vickomaemble OpraHu4yeckue OCTaTKHU.
['eoxpoHosiorvst U eé Metozbl. OTHOCUTeNbHas U abCOMOTHAsT TeOXPOHOJIOTHSI.
['eoxpoHOI0rMYecKas IKasa: 30Hbl, 3pbl, IEPUO/BI, STIOXU.

HauanbHble 3Tambl OpraHAuYecKod 3BO/OLMU. [losiBreHWe W 3BOMIOLMS TEPBBIX
KJIeTOK. OBoutoLusi MeTabomu3ma. BoO3HMKHOBeHHe TIepPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTIEHKH KaK aHaJIoT TepBbIX Ha 3emsie COO0IIeCTB.
Ctpomatonutsl. [IpoKapuoThI ¥ 3yKapUOTHI.

[TpoucxoxkaeHre 3yKapuoT (CUMOHWOTeHe3). OBOIOLMOHHOE TPOMCXOKIEHHE
BUpPYCOB. IIponcxo)k[jeHHhe MHOTIOK/JIeTOYHbIX OpraHvM3MoB. Bo3HHMKHOBeHHe
OCHOBHBIX T'PYIIII MHOTOKJIETOUHBIX OPraHU3MOB.

OcHOBHbIe 5Tamnbl 5BOMIOLMK  BBICIIMX pacTeHUd. OcHOBHble apoMop¢o3bl
pacTeHuli. Bbixoj pacreHuid Ha cyumly. I[losiBleHue CIHOPOBBIX pPacTeHUM WU
3aBoeBaHue uMu cymM. CeMeHHble pacTeHus. IIpoucxokeHue LIBETKOBBIX
pacTeHuH!.

OcHOBHBIE STamnbl 5BOMIOLUM JKMBOTHOrO MHpa. OCHOBHbIE apoMOp(dO3bl
JKUBOTHBIX. BeHjckasi (hayHa. KeMOpHIiCKUiA B3pBIB — TOSIB/IEHHE COBPEMEHHBIX
TUIOB. [lepBbie XopA0BbIe KUBOTHBIE. JKH3Hb B BOZe. DBOJIIOLIMS [T03BOHOYHBIX.
[poucxoxxaenue ampubuii u pentummii. [IpoucxokaeHre MIIEKOMUTAIOMIUX U

ntul.  [IpuHumn kmodyeBoro apomopdosa. OcBoeHue 6eCro3BOHOYHBIMHM U




MO03BOHOYHBIMH KUBOTHBIMU CYILIH.
Pa3BuTHe )XU3HU Ha 3emsie 0 3paM U NepuojiaM: apxei, MpOTepPO30M, Maaeo30u,
Me3030H, KakHo30iM. OOIljasi XapakKTepUCTUKa KIWMara W TeoJorMuecKUx
nipotieccoB. [TosiB/ieHMe U pacLBeT XapaKTepHbIX OPraHU3MOB. YTJieoOpa3oBaHuUe:
€ro YCJIOBUS U BJIUSIHUE HA ra30BbIi COCTaB aTMOCQeEpHI.

MaccoBble BbIMUpaHUsI — 3KOJIOTMUECKHEe KPU3MUCHI TPOLIOro. [IpuuuHbBI U
C/1e[JCTBUSI MaCCOBBIX BbIMMpaHuM. COBpPeMeHHBIM 3KOJIOTUYeCKUM KPU3UC, ero

0COOeHHOCTH

6.5

Pasgensl m 3amauu aHTpononorud. Metonel aHTporniosiorud. (CTaHOB/eHUe
rpefCTaB/IeHUH O IPOMCXOKEeHNH uesioBeKa. CoBpeMeHHble Hay4Hble TeOPUU.
CxofCcTBO 4esoBeKa C >XMBOTHbIMHM. CHCTeMaTHuyecKoe TOJI0)KEHHe uesoBeKa.
CBujgerenbCTBa  CXOZCTBA  YelloBeKa C  JKMBOTHBIMU:  CPaBHUTE/IbHO-
Moposioruueckue, IMOpUoIIOTHUecKye, ¢dusmooro-6roxuMHUeCKue,
noBefieHueckre. OT/IMUYMS YesioBeKa OT XKUBOTHBIX. [IpsiMoxoskaeHre 1 KOMITIEKC
CBSI3aHHBIX C HMM TPU3HAKOB. Pa3BuTHe ro/I0BHOTO MO3ra U BTOPOM CUTHA/IbHOU
CUCTEMBI.

JBwkymye cuiel ((akTopbl) aHTporioreHe3a: OWOJIOTMYeCKHe, COLajIbHBIE.
CooTHoliieHre 610/IOrHUeCKUX U COL[a/IbHBIX (DAKTOPOB B aHTPOTIOTeHe3e.
OcHOBHBIE CTaIM aHTPOIIOreHe3a. ABCTPAJIONUTEKHN — IBYHOTHE TIPeJIKU JIFOeH.
UenoBeK yMesbld, T[epBble HW3rOTOBJAEHUs OpyAauil  Tpyja. UYenoBek
TPSIMOXO/IAIIMM U TIepBbIM BBIXOJ Jtofel 3a Tmipefenbl Adpukud. YenoBek
reiiieib0eprckuii — OOIWI TIpe/JOK HeaHAepPTaJbCKOro YesioBeKa M 4YesioBeKa
pasymHoro. YenoBeK HeaH/epTalbCKUM Kak BH/J JIO/led XOJIOLHOrO K/MMara.
UesioBeK pa3yMHBIM COBPEMEHHOTO TWIA, AE€HUCOBCKUM uesioBeK, OCBOEHHe
KOHTHMHEHTOB 3a TpejiesiaMu AQpUKHU.

OBO/IOLIMS  COBPEMEHHOTO uesioBeKa. EcTecTBeHHbIM OTOOp B MOMYJISLUSX
yesioBeKa. MyTalMOHHBIN Tpolecc U nosuMopdusm. IlonynsuyroHHbIe BOJHBI,
Jipeiid reHoB, MUrpaLysa U «3(QQeKT OCHOBaTess» B MOMYJ/SILUSIX COBPEMEHHOIO
yesioBeKa.

UenoBeueckue pacel. IloHatve o pace. bosblive packl: eBporneoujHas
(eBpa3suiickasi), aBCTpajio-HerpouAHas  (3KBaTopuasbHasl),  MOHTOJIOW/HAas
(asmarcko-amepukaHcKasi). BpemMs U MyTW paccesieHUsi 4ejioBeKa IO TJIaHeTe.
EnvHcTBO  uenoBeuecknx pac. HayuHas  HecoCTOATeNbHOCTH — pacusMa.
[TpucriocobeHHOCTh YesioBeKa K Pa3HbIM YCIOBUSIM OKPY’Karoljed Ccpefpl.
Bnusinue reorpadguueckor cpeAbl W Jpelipa TeHOB Ha MOPQOJIOTHI0 U

¢u3rosoruo uenoBeka

ODKOCHCTEMBI U npucymyre MM 3dKOHOMEPHOCTHU

7.1

Pa3zens! u 3agaum 5kos10ruu. CBsA3b 3KOJ0TMH C JPYTUMU HayKaMH.




Metogpl 3Konorvu. IloseBble HaOmofeHUsi. OKCIIePUMEHTbI B SKOJIOTHM:
MpUpo/Hble W saboparopHble. MogenvpoBaHve B 3KOJOTUM. MOHUTOPUHT

OKpY>KaroITlel Cpe/ibl: IOKabHbIN, perMOHaIbHbIN U II00a/TbHBIHN

7.2

OKoJsiornueckre (akTOpbl M 3aKOHOMEPHOCTU UX gAeucTBusi. Kiaccudukaius
9KOJIOTMUECKUX (DakTopoB: abuoTHUecKrWe, OHOTHUECKHEe, AaHTPOTIOTeHHBIE.
OO61ue 3aKOHOMEpPHOCTH [JIeHCTBUSL  9Koorhyeckux ¢akrtopoB. IIpaBuso
vuaumyma (K. IHInpenrens, FO. JIubux). TosepaHTHOCTb. OBPUOUOHTHBIE U
CTeHOOWMOHTHBIE OPTaHU3MBI.

Abuotuueckue ¢akTopbl. CBeT KaK 3KOJIOTHUeCKWid (akTop. JlelicTBHe pa3HBIX
YUaCTKOB COJIHEYHOT'O CIeKTpa Ha OpraHvM3Mbl. JKOJIOTMYeCKHe TpYMIbl
pacTeHUM W >KMBOTHBIX T0 OTHOIIeHWIO K cBeTy. CurHanbHasi pOJib CBeTa.
DOoTOINepUOAU3M.

TemriepaTypa Kak 3Kosiorudeckuii (akrtop. [elicTBue TemrmepaTypbl Ha
opranusMel. [ToMKUIOTepMHbIE U TOMOMOTEPMHbIE OPraHU3Mbl. DBPUTEPMHbIE U
CTEeHOTepMHbIe OpPTraHH3MBbl.

BnaxkHocTh Kak 3Kosnorndeckuit  ¢axtop. [lpucnocobnieHusi pacTeHud K
noJiiep)KaHrio BosiHoro Oasadca. Kiaccudwukaiiysi pacTeHHE 1O OTHOIIEHHIO K
Bo/le. [Ipucriocob/eHus )KUBOTHBIX K U3MEeHEHUI0 BOJHOTO Pe)KUMa.

Cpeapl o0OWTaHMSI OpPraHM3MOB: BOJHAsi, HA3eMHO-BO3/yIlHas, IIOUBEHHas,
ryOuHHasE ~ TIOJTIOYBEHHAas, BHYTPUOpPraHW3MeHHas. (PU3MKO-XUMUUYeCKHe
ocobeHHOCTH cpej, oOuTaHWsT oOpraHu3MoB. [IpucrnocobieHus OpPraHW3MOB K
JKU3HU B Pa3HbIX Cpefiax.

buonoruueckrie putMbl. BHelliHie ¥ BHyTpeHHHEe PUTMbI. CyTOUHbIE U TOAMUHBIE
putMbl. [Iprcnoco6/eHHOCT, OPraHU3MOB K Ce30HHBIM W3MEHEHHSIM yCJIOBUMN
JKU3HHU.

JKuzHeHHble Gopmbl opraHu3MoB. [loHsTHe 0 >ku3HeHHOW (opMe. Ku3HeHHbIe
(opMbI pacTeHMil: AepeBbsl, KyCTapHHUKW, KyCTapDHUUKWA, MHOTOJIETHUE TPaBhl,
O/IHOJIeTHHE TpaBhbl. YKu3HeHHbIe (hOPMbI JKUBOTHBIX: THAPOOHMOHTHI, Te0OHMOHTHI,
a3pobuoHThl. OCOOEHHOCTH CTPOEHUs U 00pa3a XKU3HH.

buotnueckue ¢akropbl. Bugbl OMOTHUYECKUX B3aUMOJEMCTBUN: KOHKYpEeHLIs,
XUITHAYeCTBO, cuMOM03 U ero ¢opmel. Ilapa3uTu3m, Koomepaus, MyTyaln3M,
KOMMeHCa/Iu3M (KBapTHUPaHTCTBO, Hax/IeOHUUECTBO). HeTtpoduueckue
B3auMozielicTBUs  (Tomuueckue, dopuueckue, (abpuueckue). 3HaueHHe
OMOTUYECKMX B3aWMOJIEMCTBUN i1 CYI[eCTBOBaHHSI OPraHW3MOB B cCpejie

oOuTaHus. HPI/IHL[I/IH KOHKYPEHTHOI'O MCK/TKOUEHUA

7.3

OKoJIorMyecKre XapaKTepUCTUKW TOMy/siud. [lonmynsaius kKak Ouosioruueckast
cucrema. Posib HeoHOPOJHOCTU cpefibl, (prisnyeckux bapbepoB U ocobeHHOCTel
Ouosoruu BUAOB B (JOPMUPOBAHUM TIPOCTPAHCTBEHHOW CTPYKTYPBI TIOMYJISILIUN.

OCHOBHBIE TOKa3aTenau nonyjadnun: 4nC/JI€HHOCTb, IIJIOTHOCTL, BO3PACTHAA H




10JIOBasi CTPYKTypa, pOXKAAaeMOCTb, IIPUPOCT, TeMIl pPOCTa, CMepPTHOCTb,
MUTpALUS.

OKoJiorThyeckass CTpyKTypa mnony/asigud. OLleHKa 4YMC/IeHHOCTH ITOMYJISILIUU.
[JuHamMyKa mony/siquyd U eé pery/isilys. buoTuueckuii moTeHIMan MOMYJISILUN.
MopenvpoBanue [WHAMMKA Tony/asiuyMd. KpuBble pocTa  UMC/I€HHOCTH
nonysisstiyi. KpuiBble BbDKMBaHUSA. Perysisiis UMCA€HHOCTU TIOMYJISILIUM: pPOJb
(bakTOpOB, 3aBUCAIIMX UM He 3aBUCAIIUMX OT TUIOTHOCTU. OJKOJIOTUYECKue
cTpateruy BUioB (r- u K-cTtpaterun).

[ToHusiTve 006 23KoOJOTMUECKOW HUIe BHa. MectoobuTtaHue. MHoroMepHast
Moziesib 3Kosioruueckor Huiu k.M. XarumHcoHa. Pa3mepbl 3K0J/IOrMuecKou
HuLy. [ToTeHManpHas U peasiM30BaHHAs HULLIN.

Bung kak cucrema nomysnsaimi. Apeanbl BUAOB. BuAbl M HMX JKA3HEHHbIE
cTparerMi.  3aKOHOMEDHOCTH  TOBeJEeHWs] W MWUIpaldid  >KUBOTHBIX.

buonornueckre nHBa3uu Uy’>XepOJHbIX BUI0B

7.4

CoobijectBa opraHuM3MoB. buorieHo3 u ero crTpykrypa. CBsi3u Mexay
opraHu3MamMu B OuorjeHo3e. OKocuMCTeMa Kak OTKpbITasi cucrema (A.JDxk.
Tencm). OyHKIMOHANBHbIE OIOKM OPraHWU3MOB B 3KOCHUCTEMeE: TPOAYLEHTHI,
KOHCYMEHTBbI, pefylLieHThl. Tpoduueckre ypoBHHU. Tpoduueckue 1jenu U CETH.
Abuotuueckue 6s0ku 3KocucteM. [TouBbl M Wbl B 3KOcucTeMax. KpyroBopor
BellleCTB U [TOTOK SHEPTHU B 3KOCHUCTEMe.

OcHOBHBIe TI0Ka3aTe/IM 3KOCUCTeMbl. bromMacca U IpoAyKLus. ODKOJOorhyecKue
MTUPaMU/IbI uKces1, 6MOMacChl M SHEPTHU.

HaripaByieHHbIe 3aKOHOMepHbIe CMeHbl CO00IecTB — cykijeccuu. [lepBUYHbIe U
BTODUUHbIE CYKL]ECCMM M WX T[PUYMHBL. AHTPOIOreHHble BO3JEUCTBUS Ha
cykueccuu. KnumakcHoe coobijectBo. bruopa3Hoobpasue U MosiHOTa KPyroBopoTa
BeIL[eCTB — OCHOBA YCTOWUMBOCTH COODIIIECTB.

IIpupopHbie >3KOCHCTEMBI. AHTDPOIOTeHHbIE 3KOCUCTEMbI. ATPO3KOCHUCTEMA.
ArporeHo3. Pa3nuuns Mexxly aHTpOIIOreHHbIMU Y IIPUPOAHBIMU 3KOCUCTEMaMHU.
Ypboskocucrembl. OCHOBHbIE KOMITOHEHTHI Ypbo3kocrcTeM. ["'opozckas ¢opa u
(ayna. CrHaHTpoOmnuM3aLys TopoAckou (payHbl. bronornueckoe U xo3siMICTBEHHOE
3HaueHWe arpo’KoCUcTeM U ypOO3KocHCTeM. 3aKOHOMEPHOCTH (POPMHPOBAHUS
OCHOBHBIX B3aUMOZEMCTBUM OPraHM3MOB B 5KOCHCTEMaXx.

[TepeHOC 5Hepruy M BelleCTB MeXAY CMEXHbIMH 3KOCHUCTEMaMH. Y CTOMUHUBOCTb
OpraHv3MOB, TMOMY/SIUUMA W SKOCUCTEM B YC/IOBUSIX €CTECTBEHHBIX W

aHTPOIIOTeHHBIX BO3/IeCTBUM

7.5

Buochepa — obmerniaHetapHass o00os0uka 3emsu, The CYIIeCTBYeT WU
CYII[eCTBOBa/la >KW3Hb. YueHue B.M. Beprajackoro o 6uocdepe. Obactu
ouocdeps! u eé coctas. XKuBoe BeltiecTBoO 6rocdepsl U ero GyHKIUH.

3aKOHOMEepHOCTH cyujecTBoBaHusi Ouocdeprl. OcobeHHocTH 6Grocdepsl Kak




riobanbHOM — 9KOocucTeMbl.  /IluHaMuWyeckoe  paBHOBecMe B Ouocdepe.
KpyroBopoThl BelljecTB ¥ OWOTeOXUMHUECKHe IUK/Ibl (yrjaepoja, a3oTa).
PUTMHUYHOCT siBlIeHUi B 6rocdepe.

3oHambHOCTh Ouocdepsl. TToHsTHe 0 6uoMe. OCHOBHBIE OMOMBI CYILW: TYH[pA,
XBOWHBIE Jieca, CMelllaHHble W IIMPOKOJIMCTBEHHbIe Jjieca, CTelH, CAaBaHHBI,
MyCTbIHK, TPOINHWUECKWEe Jieca, BBICOKOTOpbs. KiaMMar, pacTUTeNbHBIM U
JKUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa U (yHKIUS >XKUBBIX CHCTeM, OlLleHKAa MX PeCypCHOro ToTeHLdana u

orochepHbIX HYHKITHIA

7.6

OKosiornyecKre KpU3WChl U WX TIPUUYMHBI. Bo3jelicTBre uenoBeka Ha Ouocdepy.
3arpsi3sHeHUe BO3JyLIHOM cpeZbl. OXpaHa Bo3/yxa. 3arpsisHeHUe BOJHOU CpeJibl.
Oxpana BoAHBIX pecypcoB. Paspyuienue rnousel. OXpaHa IMOYBEHHBIX PeCypCOB.
N3meHeHue Ki1vmara.

AHTpPOIIOTreHHOe BO3[|eMCTBME HA pacTUTe/bHbIM W JKUBOTHBIM MHp. OxpaHa
pPacTUTEeNIbHOTO U XMBOTHOrO MHpa. OCHOBHbIE TPUHLMIIBI OXPaHbl MPUPO/BIL.
Kpacabie kuHuru. Ocobo oxpaHsemble mpupogHbie TeppuTopun (OOIIT).
Borannyeckue cazipl ¥ 300/10r1yecKue TapKu.

OcHOBHbIE TIPUHLIUIIBI yCTOMYMBOIO pa3BUTHs UejiOBeuecTBa U TIPUPOJBI.
PalioHanbHOe — TIPUPOJONONb30BaHWE W COXpaHeHHe  OMOJIOTMUYecKoro

pa3Hoo0Opa3us 3emMu




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

* buosorusi. Buonoruueckue cucteMsl U Tiporieccel; 10 knacc. yriybieHHOe
obyuenue TepemoB A.B., ITetpocoBa P.A. O61i1iecTBO C orpaHUYeHHOM
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

» buonorus. buonoruueckue cructembl U miporiecchl; 10 Knacc. yriay6ieHHOe
obyuenue. TepemoB A.B., [TetpocoBa P.A. Obi1jecTBO ¢ orpaHUUeHHON

oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

METOJMUYECKHWE MATEPUAJIbBI /11 YUUTEJIA

1. I'pun H. «buonorus» B 3 1. (H.I'pun, ¥.Crayt, [.Taunop), M., Mup, 2004 r.
2. batyeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosorusi. bosbiioi
CIIPaBOYHUK /1J151 IIKOJIbHUKOB Y TTOCTYTaoIIUX B BY3bl. - M.: [Ipoda 2014

3. bosroBa U.B. Cb6opHuk 3az1au o OO61ijeli 6rosoruu Ajist OCTYTIAIOIUX B
By3bl. - M.: «OHMKC 21 BeK» «Mwup 1 obpa3oBaHue», 2015;

4. Ko3znoga T.A., Kyumenko B.C. buosiorus B Tabsuijax 6-11 Kimaccel.
CripaBouHoe 11ocobwue. - M.: [Ipoda, 2022;

5. [InmeHos A.B., ITumenosa 1.H. buonorus. [lugaktuueckye MaTepuyasbl K
pa3geny «Obias 6uosorusi». - M.: «M3marenscteo HI DHAC»,2014;

6. Pe6poga JI.B., IIpoxopoBa E.B. AkTuBHBIe (hOPMbI 1 METO/IbI 00yUeHUsT

ouonoruu. - M.: [Ipoceemenue, 1997;



7. ®pocuH B.H., CuBorna3os B. 1. ['oToBUMCS K eJUHOMY I'OCYyZapCTBEHHOMY

sk3ameny: Obirjas 6uosorus. - M.: llpoda, 2014. - 216¢;

N PPOBBIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET

http://biologylib.ru/catalog/

https://interneturok.ru/

www.bio.1september.ru - razera «buosiorusi» - ipuiokeHue K «1 ceHTs0ps»
www.bio.nature.ru - HayuHble HOBOCTH OMOJIOTHH

www.edios.ru - Di0C - 1IeHTp AUCTAHIIMOHHOTO 00pa30BaHMs
www.km.ru/education - Yue6GHble MaTeprasibl U CJIOBAapU Ha caiiTe « Kupumii u
Medopauii» http://school-collection.edu.ru EaunHast koniekius iudpoBbIix
obpa3oBaresibHBIX pecypcoB. http://window.edu.ru/ EuHoe 0KHO foCcTyTIa K
obpa3oBareibHBIM pecypcam http://www.priroda.ru — Ilpupo/a: HarioHaTBHBIN
TOpTaJl.

http://obi.img.ras.ru — ba3a 3HaHMI 10 OMOJIOTHUY YeIOBeKa. YUueOHUK I10
MOJIeKY/ISIPHOM 0M0JI0THY YesioBeKa, OMOXUMHH, (PU3H0J/IOTHH, TEHHOU U
bekoBOM nHKeHepyH. http://www.zoomax.ru — 300/710THsI: UesioBeK U JJOMalllHHe
JKUBOTHBIE.

http://www.fipi.ru — ®esepanbHbIli UHCTUTYT Ie/larOTHYeCKUX U3MepeHui
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