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INOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o yueO6HOMy TipeaMetry "Buonorus” (gamee - Guosiorusi) Ha
ypOBHe cpefHero obOijero obpa3oBaHusi pa3paboTaHa Ha ocHOBe dejiepasbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii ®emepariyin»,
®I'OC COO, Konueruy IIpernojlaBaHus yueOHoro rpeamera «buomnorus» u
OCHOBHBIX T10JI0’KeHUM (peiepanbHOM paboueii TporpaMmbl BOCITUTAHUSI.

YuebHbii nipeamMeT «buosorus» yriybnéHHoro ypoBHsi u3yuenus (10-11
K/IaCChl) SIBJISIETCS OJJHUM W3 KOMITOHEHTOB TMpeAMeTHOM obnactu «EcTtecTBeHHO-
HayuHble TipeAMeThbI». CorsiacHo mnonoxkeHusiMm @OI'OC COO mnpoduabHbIe
ydyeOHbIe TIpeIMeThbI, U3yuaeMble Ha YriayOnEHHOM YPOBHe, SIBSFOTCS CIIOCOO0M
middepentraliiy  obyueHusi Ha ypOBHe cpeAHero ooOijero obpa3oBaHusi u
TIpU3BaHbl 00ECTIeUnTh TPeeMCTBEHHOCTh MEXAy OCHOBHBIM OOIIMM, CpeaHUM
o01MM, cpeHUM TIpodeCcCHOHATBFHBIM M BBICIIUM 00pa3oBaHUeM. B To ke BpeMs
KOKAbIH M3 93TUX yueOHBIX TMpeAMeTOB [0/DKeH ObITh OpHUeHTHMPOBaH Ha
TIPUOPUTETHOE pellleHre 00pa30BaTe/bHbIX, BOCIUTATe/bHBIX W Pa3BUBAIOIIMX
3a/]a4, CBs3aHHBIX C TipodopueHTalell 00yUarouXcsa W CTUMY/JIUPOBAaHUEM
WHTepeca K KOHKpDeTHOM 00/laCTH HayuyHOTO 3HaHWs, CBSI3aHHOTO C OuoJsioruew,
MeTULIMHOM, 9KOJIOTHeH, TICUX0JI0rHel, CIOPTOM WIW BOEHHBIM JIeJI0OM.

[Mporpamma 1o yuebHOMy mipeamety "buosiorusi” [aéT mpezcTaBieHHEe O
1[ed U 3ajayaxX u3ydeHus ydeOHOro mpeameta «buomorusi» Ha yrmayOéHHOM
yPOBHe, oripeie/isieT 00si3aTeslbHOe (MHBapHaHTHOE) TIpe]MeTHOe Co/iep>KaHue, ero
CTPYKTYpUDOBaHWe 1O pas3fejaM M TeMaM, paclipejiejieHde M0 Kjaccam,
peKOMeH/lyeT T0C/eloBaTe/IbHOCTh U3y4YeHHsi yueOHOTO Marepuana C YuéToMm
MEXIpPeAMETHbIX YW BHYTPUIIPEIMETHBIX CBsI3eM, JIOTUKKA yueOHOro IIpoliecca,
BO3PacTHbIX 0COOeHHOCTel oOyuaroiuxcsa. B mporpamme 10  GuOI0THM
peasM30BaH TPUHLUI TIPEeMCTBEHHOCTU C HW3ydyeHWeM OWOJIOTMM Ha YpPOBHE
OCHOBHOTO  o001jero obOpa3oBaHus, Osarozaps uemMy TIPOCMAaTpUBAETCS
HarpaB/IeHHOCTb Ha TIOC/eAylolljee  pa3BUTHe  OWUOJIOTUUECKUX  3HAHUI,
OpHEHTHPOBAHHBIX Ha ()OPMUPOBAHWE eCTeCTBEHHO-HayYHOT0 MHPOBO33peHwUs,
9KO0JIOTUYECKOTO MBbIII/IeHUs, TIpeJCcTaBleHdid O 370poBoM oOpase >XM3HHU, Ha
BOCIMTaHWe Oepe)KHOro OTHOIEeHUs K OKpYyyKarwoilel TpupofHoii cpefe. B
nporpaMMe To OMOJOTMM TakXke TOKa3aHbl BO3MOKHOCTH y4yeOHOro TipemeTa
«buonorust» B peamusaumu  TpeboBanmit @I'OC COO K IUIaHUPYeMbIM
JIMYHOCTHBIM, MeTarpeAMeTHbIM U TIpeJMeTHbIM pe3yjbTaTaM o00yueHHs U B
dbopMUpOBaHNY OCHOBHBIX BWJIOB yueOHO-TIO3HABAaTeNbHOU  [JIeSITeTbHOCTH
o0yuarolIMxcss TI0 OCBOEHUIO Cojiep)KaHus Ouonoruyeckoro obpa3oBaHUs Ha
ypOBHe cpefHero obiiero obpa3oBaHusl.

YueOHbIN TIpeaiMeT «bronorusi» Ha ypoBHe cpejiHero obiijero oOpa3oBaHus
3aBepiliaeT Ouosoruueckoe oOpa3oBaHWe B IIIKOJe W OPHEHTHUPOBaH Ha



paciiiMpeHye W yriayOsieHrde 3HaHWN OOyuaroluXCs O >KUBOW TIPUPOJie, OCHOBAX
MOJIEKYJIIPHOM W K/IeTOUHOW OWOojorvuy, 3MOpHOJIOTHA U OMOJIOTHH pa3BUTHS,
TeHeTHKH, CeTeKIH, OMOTEeXHOIOTHH, SBOJTIOLIMOHHOTO YUeHHUs U 9KOJIOTHH.

V3yuenne yuebGHOro rmpeaMera «buosiorvs» Ha yriyb/eHHOM ypOBHE
OPHMEHTUPOBAHO Ha TIOJTOTOBKY OOyYaroIUXCs K TIOCAeAYIOIIeMY TOTyUYeHUIO
buonornueckoro obpa3oBaHMs B By3aXx W OpraHu3alUsX  CpeJHero
npodeccroHabHOTO 00pa3oBaHust. OCHOBY ero cojiepkKaHusi COCTaBJIsSIeT CUCTeMa
OuvonoruuecKUx  3HaHWM, TIOJIyUeHHBIX TPH  H3YYeHUH  OOyUaroIuMHCS
COOTBETCTBYIOI[UX CHUCTEMATUUECKHUX Pa3fiesioB OMOOTMM Ha YPOBHE OCHOBHOTO
obrriero obpaszoBanusi, B 10—11 k/maccax 3TH 3HaHUS IMOyvyaroT pa3BuTHe. Tak,
paciipeHbl W yriay0ieHbl OHOOTHYeCKHe 3HAaHWUST O PACTEHHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me uejOoBeKa, OOIMX 3aKOHOMEPHOCTSX JKU3HH,
JIOTIOTHATEeTbHO BK/IFOUeHbI OM0I0rndecKre CBe/leHus IPUK/IaZHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCII0/Ib30BaTh KaK OPUEHTHPbI i TOC/IeyIolero
BbIOOpa mpodeccrn. Bo3MokHa TakKe HHTeTpaljusi OMOJOrHYecKMX 3HAHWM C
COOTBETCTBYIOI[MMHU 3HAHUSMU, TTOyUeHHBIMH OOYUaroIUMUCSI TIPU U3YUeHUH
buY3UKY, XUMUH, reorpadry U MaTeMaTUKU.

CTpykTypa miporpamMmbl II0 ydyebHOMy mpeameTy "buomnorusi" oTpakaer
CHCTEMHO-YPOBHEBBIA ¥ 9SBOJIIOI[MOHHBIM TOAXOAbI K W3yUYeHHI0 OHOJIOTHH.
Cor/iacHO UM, U3y4yaroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIe sl XKUBBIX
CUCTeM pa3HOT0 YPOBHSI OpraHU3al[iH, 3BOJIIOL[MH OPraHUUeCcKOro MyUpa Ha 3emrie,
coxpaHeHHs OMOJIOTUUECKOro pa3HooOpa3us TtutaHetbl. Tak, B 10 Kacce
W3y4aloTCsI OCHOBBI MOJIEKY/ISIDHOM W KJ/IETOUHOM OH0/IoTHH, 3MOPHOJIOTHH H
Ouvonoruu pa3BUTHS, T€HETUKHU W CeJeKI[UH, OMOTeXHOJOTHUM U CUHTEeTUYECKOU
OWOJIOTHY, aKTyaJM3UPYIOTCS 3HaHUS OO0yuaromuxcs 1o OoTaHHKe, 300/I0THH,
aHaToMuH, (usrosoruu uesoBeka. B 11 Kracce H3yuyarOTCs 3BOJIIOLMOHHOE
yueHHe, OCHOBBI 3KOJIOTUU U YueHue o buocdepe.

YuebHbi TipeiMeT — «buosiorusi»  Mpu3BaH ~ 00ecreuruTh  OCBOEHHE
o0yuaroluMucs OHM0/IOTHYeCKUX TeOPUH U 3aKOHOB, WjleH, TIPUHIIUIIOB U MpaBu/I,
JieXKalIux B OCHOBe COBPEMEHHOM eCTeCTBeHHO-HayYHOUW KapTHHbI MUpa, 3HaHUW O
CTPOEHWM, MHOT000pa3uM U OCOOEHHOCTSIX KJ/IeTKHM, OpraHW3Ma, IOIYJ/ISIUH,
OuoIeH03a, IKOCHUCTEMBI, O BBIJAIOIUXCS HaYUHBIX JOCTW)KEHHUSIX, COBPEMEeHHbIX
WCC/IeJOBaHUSIX B OMO/IOTHH, TIPUK/IAJHBIX acrieKTax OMOoIoruuecKux 3HaHuM. st
pa3BUTHSI U TIOJJep>KaHUs HHTepeca OOydYaroIMXcsi K OUOMOTMM Hapszy Co
3HAUUTE/IbHBIM 00BbEMOM TEOPETHUECKOT0 MaTepuajia B CO/IepP>KaHHUU ITTPOrPaMMBI
1o 6uosioruy MpeAyCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAaHOBJIEHUS W Pa3BUTHS
TOM WIA WHOW 00s1acTH OMOJIOTMM, BK/IAZIOM OTEUYEeCTBEHHBIX U 3apyOeKHbIX
YUEHBIX B pellieHre BaKHeUIINX OM0I0ruuecKuX 1 9K0J0THYecKuX rpobsieM.



Llenb u3yuenust yuebHOro mpeamMeTa «bro/orus» Ha yriy0I€HHOM ypOBHE —
oB/laZieHWe  OOyYaroIIUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKLIMOHA/THEHOU
OpraHu3allii J>KUBBIX CHUCTEM pa3HOrO0 paHra W TpUoOpeTeHHWe YMeHUM
WCTI0/Tb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUM WHTepeca K orpe/ie/IEHHON 006/1acTH
rpoeCcCMOHAILHOM  [1eATe/TbHOCTH, CBSI3aHHOW C OwoJiorvei, WIM K BBIOOpY
y4ueOHOT0 3aBefieHUs /1J1s1 TIPO/I0JDKeHHsT OHM0/IOrMuecKoro o6pa3oBaHusl.

HNoctwkeHwe 1M W3ydeHusi ydeOHoro rmipeamera «buonorus» Ha
yriy6/EHHOM ypPOBHE 00ecrieurBaeTCsi pellieHueM CreyHoIuX 3aau:

OCBoeHHe 00yJarIMMHUCA CUCTeMbl OMOOTMUeCKUX 3HaHWM: 00 OCHOBHBIX
OuroorMUecKUx TeopusiX, KOHLeTIUSIX, TUTI0Te3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
MpaBU/IaX, COCTABJISIONINX COBPEMEHHYIO eCTeCTBeHHO-HayUHYH KapTUHY MHUDa; O
CTPOEHWM, MHOroo0pa3uM W O0COOEHHOCTSIX OMOJOrHYecKuX CHUCTeM (KJIeTKa,
OpraHu3M, MOMmyJIsius, BU, OroreoiieHo3, brocdepa); 0 BbIJAIOIUXCS OTKPBITHSIX
Y COBpEeMEeHHbIX UCC/IeIOBaHUSIX B OM0JIOTHY;

O3HaKOMJ/IeHHe OOyuaroluxcsi C MeTOJaMHU T103HaHUs >KUBOM TPUPOJBI:
UCC/IeIoBaTe/IbCKUMU  MeToZlaMu  OHOJIOTHUeCKUX HayK  (MOJIeKY/IsSpHOW U
K/IeTOUHON Ouosioruu, >SMOpUONOrMM W OWOJIOTUM Pa3BUTHS, TE€HETUKH W
ce/ieKLIUM, OWOTEXHOJIOTUM W CHUHTeTHUYeCKoW OHOoJIOTHH, TaJleOHTOJIOTHH,
5KOJIOTMM);  MeTOlaMHd  CAMOCTOSITeJILHOTO  TIPOBeZieHHsI  OMOJIOTHYeCKUX
ucciefioBaHud B sabopatopud U B Tipupofie (HabsroJeHUe, HW3MepeHUe,
9KCTIePUMEHT, MOJie/TMPOBaHUe);

oB/iaZieHe OOyyaroLUMHUCS  YMEHUSIMU: CaMOCTOSITe/TbHO  HaXO/WTh,
aHa/IM3UPOBaTh W MCIO/b30BaTh OMOIOTUUYECcKyl0 WH(OPMAILUIO; I0JIb30BaThCs
O10/I0OTMYeCKO TepMUHOJIOTHe U CHMBOJIMKOM; yCTaHaB/IMBaTh CBSI3b MEXAY
pa3BuUTHEM OUOMOTMM W  COLMATbHO-9KOHOMHUYECKUMH U 9KOJIOTHYeCKUMHU
npobsieMaMyl  uesioBeueCTBa; OLleHWBaTh TOC/Ie[CTBUSI CBOEHN [1esTebHOCTH TI0
OTHOIIIEHUI0 K OKpY’Katollleld TpPUPOJHOW cpefie, COOCTBEHHOMY 3/I0POBBIO U
3J0POBbI0  OKDY’KaloIMX JifoZieil; 00OCHOBbIBaTH U COO/MIOAAaTh  Mepbl
nporIaKTUKKA UHQEKI[MOHHBIX 3a0osieBaHu, TpaBWia TOBe/leHUsI B TIPUPOZie U
obecrieueHusi 6e30mMacHOCTH COOCTBEHHOM >KM3HEeAesTeTbHOCTU B Upe3BbIUaiiHbIX
CUTyallUsiX TIPUPOJHOTO M  TEXHOTeHHOrO XapakTepa; XapaKTepu30BaTh
COBpeMeHHbIe Hay4yHble OTKPBITHs B 0071aCTH OMOJIOTUH;

pa3BUTHE Y 00yUaroluXCsl WHTe/JIEKTyabHbIX U TBOPUECKUX CITOCOOHOCTeM
B TIpOljecce 3HAKOMCTBA C BbIJAIOLIMMUCS OTKPBITUSIMU W COBPEMEHHBIMU
WCC/IeIOBaHUSIMU B OUMOJIOTHH, pelllaeMbIMU el TipobjemMaMu, MeTOZOoruei
610/I0TUUeCKOT0 UCC/IeIoBaHuYs, TIPOBe/IeHUsT 9KCTIepUMEeHTaTbHbIX
WCC/IeJOBaHUM, pellieHus1 OM0/IOTUUeCKUX 3a/lay, MO/Ie/TMPOBaHuUsI OUOIOTUUeCKUX
00BEKTOB U TIPOLIeCCOB;



BOCTIMTaHHe y 00y4YarolyXCsl [IEeHHOCTHOTO OTHOILIeHUS K >KUBOW TIPUPO/ie B
1[eJIOM U K OT[ie/IbHbIM eé 00beKTaM U siBjieHusiM; (POpMUPOBaHKe 3KOJI0rMUecKo,
reHeTUYeCKOM TpPaMOTHOCTH, OOIell Ky/JbTypbl TIOBeJIeHHUSI B  TIPUPOJE;
VHTerpalyy eCTeCTBeHHO-Hay4YHbIX 3HAHUY;

npuobpeTeHre  OOyYalOIMMUCS ~ KOMIIETEHTHOCTM B paljMOHATbHOM
TIPUPO/IOTIONb30BaHUM (COO/IOZileHre TIpaBW/I TIOBe/leHUsI B TPUPOZE, OXPaHbl
BU/IOB, SKOCHCTeM, OMochepsl), COXpaHEHHUH COOCTBEHHOTO 3/I0POBBSI M 3[I0POBbSI
OKpyXKarolux Jogeid (cobmopgenuss wmep npoduaakTUKU  3abosieBaHMUM,
obecrieueHrie 6e30TaCHOCTH >KU3HE/EATeTbHOCTH B Upe3BbIUAWHBIX CHUTYyal[UsX
MPUPOAHOTO U  TEXHOTeHHOIO0 XapakTepa) Ha OCHOBE  HKCIO/b30BaHUS
OuoorMUeCcKUx 3HaHUM ¥ YMEHHUH B ITOBCEHEBHOM KU3HHU;

co3/laHle  YCJAOBWMW  [Jijid  OCO3HAHHOTO  Bbibopa  OOyYarOL[UMUCS
VIH/IUBU/1ya/IbHOU obpa3oBarebHOM TPaeKTOPUH, CTI0COOCTBYIOITeH
nocjiejyroniemMy mpogecCUOHaTbHOMY CaMOOIpeZe/IeHHI0, B COOTBETCTBUU C
WHIVBU/Iya/TbHBIMU UHT€PECAMU 1 TIOTPEOHOCTSIMU pervoHa.

OObi11iee yKCI0 YacoOB, OTBe/IEHHBIX Ha M3yueHHe OMOJIOrUU Ha yryOseHHOM
ypOBHe cpefiHero obiiero obpa3oBaHusi, coctaBmser 204 yaca: B 10 kiacce — 102
yaca (3 vaca B Hefiesr0), B 11 kmacce — 102 yaca (3 yaca B HefieJto).

OTt6op opraHu3alMOHHBIX (DOPM, METOJOB M CpPeACTB 00OyueHHUsI OMOJIOTHH
OCYIIECTB/ISIETCSI C YYETOM CreliUUKU ero Cofep)KaHusi U HarpaB/IeHHOCTH Ha
npoZio/bKeHe  Ouosioruueckoro 00pa3oBaHUSI B OpraHM3alUsiX CpeJHero
npohecCHOHaTBLHOTO U BhICIIero 06pa3oBaHUsl.

OO6s13aTe/IbHBIM YC/IOBUEM TIPU 00yueHHHW 61oIorvu Ha yriyO/eéHHOM YpOBHE
ABJIIETCSI TIPOBeJieHHe J/1Tab0paTOPHBIX U TpakTHUYeckuxX paboT. Takke yuacTue
00yuaroluXcs B BLITIOJTHEHUM TIPOEKTHBIX U yueOHO-MCC/iefioBaTelbCKUX paboT,
TeMaTUKa KOTOPBbIX OIpeJessieTCsd YyuuTe/JeM Ha OCHOBE MMEIOIUXCS
MaTepHaIbHO-TeXHUYECKUX PeCYPCOB U MECTHBIX MPUPO/JHBIX YCIOBUM.



COJEPXAHUE OBYUYEHUSA

10 KJTIACC

CopepykaHve mporpamMMsbl, BblIeJIEHHOE KYypCUBOM, He BXOJMUT B IPOBEPKY
rocyJjlapcTBeHHOU uToroBou arrecraumu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHasi 6uo/orusi — KOMITJIeKCHasi Hayka. KpaTkasi HCTOpUsT pa3BUTHS
Obuonorun.  Buosornueckue  HayKd U M3ydyaeMble ~MMHU  TPOOJIEMBI.
dyHJaMeHTa/IbHble, TPUK/IaJHble U TIOUCKOBbIe HAay4yHble HWCC/Ie[OBaHUs B
buosiorum.

3HaueHue Ouosiorny B (hOPMUPOBAHUM COBPEMEHHOW eCTeCTBeHHO-HayuHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble C Ouosiorveil. 3HaueHWe OHOIOTUM B
MpaKTUUeCKOM [1eSTeIbHOCTH uejioBeKa: MeAUl[MHe, CeIbCKOM XO3SIMCTBeE,
TIPOMBILLIJIEHHOCTH, OXPaHe MPUPO/bL.

JleMoHCTpanuu

[TopTpetsl: Apuctorens, 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. TumodeeB-PecoBckuii, [k. YorcoH, ®. Kpuk, /1. K. Bensies.

Tabnuipl u cxembl: «CBsi3b OMOMOTMM C ADYTMMH HayKamu», «CucreMa
OMOIOTHYeCKHUX HAYK».

Tema 2. JKuBble CUCTeMbI M UX U3y4YeHHe

JKuBble cucTemMbl KakK TipeaMeT u3ydeHus Ouonoru. CBONCTBA >KUBBIX
CUCTeM: eJWHCTBO XWMHYECKOr0 COCTaBa, [JAWCKPETHOCTb U L|eJIOCTHOCTB,
C/IO)KHOCTb M YIIOPSIAOUYEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCITIPOM3Be/IeHre, Pa3ipa’>KUMOCTb, U3MEHUYMBOCTb, POCT U Pa3BUTHUE.

YpOoBHM oOpraHu3alid >KUBBIX CHUCTEM: MOJIEKY/SIDHBIM, KJIETOUHBIH,
TKaHEeBbIH, OpraHUu3MeHHbIN, TOIY/J/IALIMOHHO-BUI0BOM, 5KOCHUCTEeMHBIN
(6buoreorieHoTHUeCcKuii), OuochepHbIii. IIpoijecchl, MPOUCXOAAIIHE B IKUBBIX
cucteMax. OCHOBHbIe MpPU3HAKU >XUBOro. JKW3Hb Kak (opma Cyll[eCTBOBaHUS
Marepuu. Hayky, n3yyaroiue K1uBble CUCTeMbI Ha Pa3HbIX YPOBHSX OpraHU3aLiuu.

V3yyeHue >KUBBIX cuCTeM. MeTozbl Ouosorndeckoid Hayku. HabmopeHue,
M3MepeHue, SKCIIepUMEeHT, CUCTeMaTHr3aLus, MeTaaHanu3. [loHaTre o 3aBUCMMON U
He3aBUCUMOW miepeMeHHOW. [lnaHupoBaHwe 5sKcrnepumeHTa. [locTaHOBKa U
npoBepka ruroTe3. HyneBas rumore3a. IToHsaTHe BbIOOPKH U €€ [OCTOBEPHOCTD.
Pa3bpoc B Owuosiornyeckux AaHHbIX. OlleHKa JOCTOBEPHOCTU TIOJyUeHHBIX
pe3ynbTaTtoB. IIpMuMHBI UCKa)KeHUs pe3yJ/bTaTOB SKcrepuMeHTa. [loHsThe
CTaTUCTHUYECKOTO TeCTa.

JeMoHCcTpanuu



Tabmuipl ¥ cxembl: «OCHOBHBbIe TIDU3HAKK >KU3HU», «bBuHoornyeckue
cucteMbl», «CBOWCTBa >KMBOM MaTepun», «YPOBHH OpraHMU3allud >KUBOM
npupoibl», «CTpoeHHWe >XMBOTHOW KJ/IeTKW», «TKaHW >KUBOTHBIX», «CHCTeMBbI
OpraHoOB Ye/IOBeUeCKOro opraHu3Mma», «buoreorieHos», «buocdepa», «MeTo/bl
W3y4eHUsl )KUBOW MPUPO/IbI».

OO6opymoBanue:  jabopaTopHoe  o0OOpyZioBaHME i1 IIPOBe/IeHUs
Ha0JTI0/IeHUH, U3MepeHnH, 3KCTIepUMEHTOB.

IlpakTHueckasa pabora «/crmosnb30BaHWe pa3MUHBIX METOZOB IIPH
V3YUEHUU >KUBBIX CUCTEM.

Tema 3. buosiorust Ki1eTku

Knetka — CTpPyKTypHO-(DYHKI[MOHa/bHas equHUIA >KuBoro. Mcropus
OTKpbITHUs KneTKU. PaboThl P. I'yka, A. JleBenryka. Knetounasi Teopus (T. LlIBaHH,
M. IInewpen, P. BupxoB). OCHOBHbIE IIOJIO’KEHUsI COBPEMEHHOMW KJIETOUYHOM
TeOPUM.

MeToapl  MOJIEKY/ISIDHOM ¥ KJeTOYHOH  OHO/IoTMH:  MHKPOCKOIIHS,
xpoMarorpacdus, 3iekTpodopes, MeTOJ, MeueHbIX aTOMOB, AuddepeHIUATLHOE
LeHTpU(yrupoBaHue, Ky/JbTUBHDOBaHUE KIIETOK. F3yueHue (HUKCUPOBAHHBIX
K/1emoK. DneKTpoHHass MUKpocKorusi. KoHgokanbHas mukpockonus. BumanbHoe
(npudicu3HeHHOe) u3yueHue KAemok.

JdeMoHCcTpanuu

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

Tabmuiibl 1 cxeMbl: «CBeTOBOM MUKPOCKOID», «DJIEKTPOHHBIM MHKPOCKOIT»,
«/cTopusi pasBUTHSL METOZ,0B MUKPOCKOITUW».

Ob6opyaoBaHue: CBeTOBOM MUKDPOCKOI, MHUKPOTperapaTbl paCTUTe/bHBIX,
YKUBOTHBIX U OaKTeprabHbIX K/IeTOK.

IlpakTHyeckasa pabGora «lVI3yueHne MeTOZIOB K/IETOUHOW Ouosioruu
(xpomartorpadusi, 3nekTpodopes, auddepeHiManbHOe 1[eHTpUGYTUpPOBaHUe,
[TLIP)».

Tema 4. Xummnueckas opraHm3anus KJI1eTKH

XWMUYECKUM COCTaB KIeTKU. Makpo-, MUKPO- U YJbTPaMUKPO3J/IEMEHTHI.
Bozma v eé posib Kak pacTBOpUTeSsl, peareHTa, ydacTue B CTPYKTYpPHPOBaHUU
KJIeTKH, TeTuiopery/isiiuid. MuHepanbHbIe BellleCTBA KJIeTKU, UX OHosioruyeckast
poJib. POJIb KATUOHOB M aHWOHOB B KJIETKe.

OpraHvueckue BelecTBa KieTKU. buosiornueckve rionvMMepsl. besiku.
AMUHOKHUCTOTHBIA cocTaB 6emkoB. CTPYKTYpbl Oe/IKOBOM MoJieKy/ibl. [lepBuuHast
CTpyKTypa Oenka, TenTWgHasi CBsi3b. BTopuuHas, TpeTUuHasi, UeTBepTHUUHas
CcTpyKTypbl. [JleHarypaius. CpoiictBa 0OenkoB. Knaccudukaiys — 6enkos.
buonornueckre hyHKI[UH 6e1KOB. [IpUOHDI.



YrneBoasl. MoHOCaxapuzibl, Aucaxapy/bl, OJIUTOCaXapybl U MOIMCaXapy/bl.
OO6mwmii 1aH CTpoeHUs W (PU3MKO-XMMHUUECKHe CBOMCTBA  YIJIEBOJOB.
buonoruueckre GyHKIMM yT/I€BO/IOB.

Jlurmael. T'uapodunbHO-THAPOodo6HBIe cBoicTBa. Kiaccudukaiiys TUUIoB.
Tpurnuuepuabl, Qocoaunuibl, BOCKUA, CTepouibl. buonornueckve GyHKLIUU
munuzoB. OO61Me cBoicTBa 6MO/IOTMUeCKMX MeMOpaH — TeKyueCThb, CTTIOCOOHOCTD K
CamMo03aMbIKaHHI0, MOJTyTIPOHULIAeMOCTb.

Hykneunoseie kuciorel. [JHK v PHK. CtpoeHue HyK/IEMHOBBIX KHCJIOT.
Hyxneotuzpl. Ilpunuyn komrmieMeHTapHoCTH. [IpaBunio Yapradda. Ctpykrypa
IMHK — ngBoiiHas crivpanb. MecToHaxoxkaeHue u 6uonorudeckue dyskimm JTHK.
Bugel PHK. ®yskiuu PHK B kieTke.

Ctpoenue mosekysbl AT®. Makpospruueckve cBsi3u B MosieKyjie ATO.
buonoruyeckue ¢ynkuuu AT®. BoccTaHOB/IeHHbIE TEPEHOCUYUKH, UX QYHKLIUU B
Kinetke. /[pyeue Hykneosuompugpocpambl (HTP). CekBenupoBanue J[IHK.
MemoobI eeHOMUKU, MpAHCKpUNMoOMUKU, NPOMeoMUKU.

CTpyKTypHast 6uosiorusi: buoxuMuueckrie U Onodu3ndeckre HMCCaeI0OBaHUSA
cocTaBa Y TIPOCTPAHCTBEHHOW CTPYKTypbl OuoMosiekyn. MooenupogaHue
cmpykmypbl U (pyHKYuli 6uUoMOneKyn u ux Komniaekcos. KomnbiomepHblli Ou3ativ u
op2aHuyeckuli cuHme3 6UOMO/EKY U UX HeNPUPOOHbIX AHA/10208.

JdeMoHCcTpanuu

[Toptpertsr: JI. ITonmuHr, k. YorcoH, ®. Kpuk, M. Yunkuuc, P. @paHK/iuH,
@. Canrep, C. I[Ipy3unep.

Huarpammbl: «PacripefieneHre XUMHYECKHUX 371eMEHTOB B  HEXXUBOU
nipupozie», «PacripesiejieHe XUMUUeCKUX 3/IEMEHTOB B XKUBOU MPUPO/Ie».

Tabnuipl U cxembl: «lleproanueckasi Tab/ivija XUMUUECKHUX 3/IEMEHTOBY,
«CTpoeHre MOMeEKy/Ibl BOJbl», «BeljecTBa B cocTaBe OpraHu3MoB», «CTpoeHue
MoJIeKy/bl Oenika», «CTPYKTyphl OenKoBOW MOJIEKY/bl», «CTpoeHHe MOJIEKYT
yrieBosioB», «CTpoeHHWe MOJEKy/a JIMIUAoB», «HyKnenHoBble KUC/IOTBIY,
«CrtpoeHue MoneKyJsibl ATD».

OO6opyioBaHMe: XUMHUYeCKast Iocyia 1 060py1oBaHue.

JIaGopaTopHas pa6ora «Ob6Hapy>xeHre OeNKOB C MOMOIIbI0 KaueCTBEHHBIX
peakLui».

JlaboparopHast pabora  «lcciemoBaHrue — HYK/I€MHOBBIX  KHCJIOT,
BbIZIEJIEHHBIX U3 K/I€TOK Pa3/IMUHbIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 QyHKIUH K/I€TKH

Tumbel K/IeTOK: SyKapuoThueckas W TpokapuoTudeckas. CTPYKTypHO-
dbyHKIMOHaTbHBIe 00pa30BaHUSI K/IETKHU.



CTpoeHue pOKapuOTHUeCcKol KieTKU. KneTouHast creHKa OakTepuii U apxei.
OcobeHHOCTH CTpoeHUs] TeTepOoTpodHON U aBTOTPO(PHOW MNPOKAPHOTHUECKUX
K/IeTOK. MecCTo U poJib MPOKapuoT B OHOIIeHO3aX.

Crtpoenue u (byHKLIMOHMPOBaHUE 9YKapuOTHUYeCKOU KJIETKHU.
[TnasmaTuueckass MemOpaHa (ria3mManemma). CTpyKTypa Tula3MaTUUueCcKOM
MeMOpaHbl. TpaHCIOPT BellecTB yepe3 Mla3MaTUYecKyr0 MeMOpaHy: MacCHBHBIN
(muddy3us, obneruénHass auddysus), akTHUBHBIA (TEPBUYHBIA W BTOPUYHBIM
aKTUBHBIM TpaHcriopT). [lomyrpoHuijaemMocTs MemOpaHbl. PaboTa HaTpuii-
Ka/IMeBOT0 Hacoca. DHAOLMTO3: THUHOLUTO3, (arouTo3. JK30LUTO3. KneTouHas
creHka. CTpyKTypa U GYHKIMM KJIeTOUHOW CTeHKHU pacTeHuM, TprOoB.

[utoruiasma. Lluto3ons. Llutockenet. [IBuKeHue LutorniasMbl. OpraHoubl
kieTkd. OpHomMemMOpaHHBIE OpraHOWZABI KAETKH: JH/OIUIa3MaTh4yecKasi CeTh
(BIIC), anmapart I'onba)ky, JM30COMBI, UX CTpoeHHe U (yHKLUMU. B3aumocCBsi3b
0JJHOMeMOpaHHbIX OpPraHouOB KieTKU. CTpoeHue TpaHyJSPHOTO peTHKYyIyMa.
MexaHu3zm HanpaeneHusi 6eakoe 8 IIIC. CuHTe3 pacTBOPHMMBIX OesikoB. CHHTE3
KJIeTOUHBIX ~ MeMmOpaH. ['magkuii  (arpaHy/IsIpHBIN)  9HJOIMJIa3MaTHUeCKU
petukyayMm. CekperopHasi (yHKuus armapara ['onbmku. Modugukayus benkos
annapame T'onbodcu. Copmuposka 6enkoe 6 annapame I'onbOdcu. TpaHCTOpPT
BellleCTB B K/ieTKe. Bakyo/ii pacTuTe/bHBIX K/1eTOK. KneTounsii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKW:  MWTOXOHJADWUM,  TJIACTU[BI.
IIpoucxodcdeHue mumoxoHopull u naacmud. CumbuoeeHe3 (K.C. Mepedckosckuil,
JI. Mapayauc). CtpoeHre W (YHKIMM MUTOXOHJIpUM M Ti1acTyj. [lepBuuHbIe,
BTODUYHbIE W  CJIO)KHbIE  TIJIACTUALI  (POTOCUHTE3UDPYIOIIUX  3yKapHOT.
XJ10pomiacThbl, XpPOMOIIACTHhI, JIEMKOIIACThI BBICIINX PaCTeHUH.

HememOpaHHbie opraHouzibl KineTku CTpoeHWe U (YHKIMM HeMeMOpaHHBIX
OpraHoOX/I0B KJIETKMU. Pri6ocoMbl. IIpomedsicymouHble ¢unrameHmni.
MukpodunameHTbl. AKMuHoO8ble MuKpoguiameHmbl. MplllleuHble  K/IETKHU.
AKMuHO8ble KOMNOHeHMbl HeMbllWeUHblX KiemoK. Mukpotpybouku. KneTouHbrit
1eHTp. CTpoeHrWe U [BWKeHHe JKIYTUKOB U pecHUuYeK. MUKpOTpyOOuKku
yuTomiasmel. LlenTpuons. benku, accoyuuposaHHble ¢ MUKpouaameHmamu u
MuKkpompyboukamu. MomopHbie benxu.

fAnpo. Obosiouka siipa, XpOMaTHH, KapyuoIlia3Ma, SIPBIIIKA, UX CTPOeHHe U
bynkiuu. AaepHeiii 6emKOBbIM MaTpuKC. [IpocTpaHCTBEHHOEe pacriojioyKeHHe
XpOMOCOM B UWHTeppa3HOM sifipe. JYXpOMAMuH U 2emepoxpomMamuH. benku
XpOMaTWHa — TUCTOHBL /JJuHamuka sidepHoli 060/10uKu 8 Mmumose. SOepHblil
mpaHcnopm.

Krnerounble BKtoueHusi. CpaBHUTe/IbHAs XapaKTepHUCTHKA KJIeTOK 3yKapuoT
(pacTuTenbHOM, )KUBOTHOM, FPUOHOIA).

JleMoHCcTpanuu



[Toptpetsr: K.C. MepexkoBckui, JI. Maprysnuc.

Tabmuibl U cxembl: «CTpoeHHe 3yYKapHOTHUeCKOW KJeTKu», «CTpoeHHe
JKUBOTHOM  KneTKu», «CTpoeHHe  pacTUTeNbHOM  KaeTKu», «CTpoeHue
MUTOXOHAPUUN», «Anpo», «CTpoeHre MPOKapUOTUUECKOU K/TeTKU».

Ob6opyaoBaHue: CBeTOBOM MUKDPOCKOI, MHUKPOTpernapaTbl paCTUTe/bHBIX,
JKUBOTHBIX K/IeETOK, MUKDOIIperapaThl 6akTepraabHbIX K/IeTOK.

JlaGopaTopHast pabGora «/I3yueHHe CTPOEHHMS KJIETOK pa3/MUHbIX
OpraHU3MOB».

IIpakTHueckas pabora «lI3ydyeHre CBOMCTB KIeTOUHOW MeMOpaHbI».

JlaGopaTopHasi pabora «VcciefoBaHve MJia3Mo/M3a U Jeryla3Mo/id3a B
PaCTUTE/IbHBIX KIeTKax».

IlpakTHuyeckasa pabora «V3yueHWe  [BWKEHUS  IUTOIUIa3Mbl B
PaCTUTEJIbHBIX KIeTKax».

Tema 6. O0MeH Bell[eCTB M NpeBpallleHHe YHEPrUM B KJ/IeTKe

AccuMUnSINS ¥ TUCCUMUIISILIAS — ZIBE CTOPOHBI MeTabos3Ma. Turbl 0oMeHa
BeIIecTB: aBTOTPO(HBIA U TeTepoTpo(PHBINA. YUacTHe KUCI0poJa B OOMEHHBIX
mpoijeccax. JHepreTuueckoe obecrieyeHre K/aeTKU: TipeBpaiieHne AT® B
oOMeHHBIX TIpoljeccaXx. @epMeHTaTUBHBIM XapakTep peakluil KIeTOYHOro
MeTabom3ma. PepMeHTbl, WX CTPOEHHWe, CBOWCTBA M MeXaHW3M [IeHCTBHS.
KodepmenTtbl. OTamuns (pepMeHTOB OT HeOpraHWYeCcKHxX KaTaau3aTopoB. benku-
aKTUBATOpPbl W OeNKU-UHTUOUTOPBL. 3aBUCHUMOCTb CKOPOCTH (pepMeHTaTUBHBIX
peakiiuii OT pa3IMUHbIX ()aKTOPOB.

[TepBUYHBIM CUHTE3 OpraHUUeCKMX BeIlecTB B KieTke. PoTocuHTe3.
AHOKCU2eHHbIlU U OKCU2eHHbIll ¢pomocuHmes y b6axkmepuii. Ceemocobuparoujue
nuemMeHmbl U NU2MeHMmMbl peaKyuoHHO20 YeHmpd. PoJib XJI0pOM/iacToB B TMpoLiecce
dboTocuHTe3a. CBeToBasi U TeMHOBasi a3bl. PomoodbixaHue, Cs.,, Cs.. u CAM-munbl
¢omocunmesa. TlpoaykTuBHOCTb (OTOCHHTe3a. BiusiHMe pa3nuuHbIX (haKTOPOB
Ha CKOpOCTb (poTocuHTe3a. 3HaueHue (POTOCUHTE3A.

XeMOCHHTe3. Pa3HoobOpa3ue OpraHW3MOB-XeMOCHUHTeTUKOB:
HUTPUGUIMPYIOIIMe OaKTepuH, >kene300akTepuu, cepobakTepuu, BOAOPO/IHBIE
OakTepyu. 3HaUeHWe XeMOCHHTe3a.

AHaspobHble opraHu3Mbl. Buzabl GposkeHusi. [IpogyKThl Opo>kKeHUs U HX
WCTIO/Tb30BaHNe uesloBeKOM. AHa’poOHble MUKDOOPTraHM3Mbl KaK OOBEKThI
O61oTexXHOJ/IOTUU U BO30yauTe/n 6oJie3Hei.

AspobHbIe OpraHU3MEI. JTanel SHepreTUYeCcKoro obmeHa.
[ToaroToBuTe/NbHEIN 3Tan. ['MMKOMNM3 — O€CKUC/IOPOAHOEe pacIlleryieHHe TIHOKO3bI.

Bbuonoruyeckoe OKWC/ieHHe, UK K/I€TOUHOE [ibixaHue. Pojib MUTOXOHAPUN B
npoljeccax GUooruueckoro okucieHus. Liuknueckue peakiuu. OKUCTUTENIbHOE
dochopunmpoBanue. SHepeus MmembpaHHO20 e2padueHma npomoHos. CuHme3



AT®: paboma npomoHHoll AT®-cunmasbl. IlpeumyiijecTBa a3poOHOTO MyTH
oOMeHa BellleCTB Tepe/i aHa3pOOHbIM. D(PheKTUBHOCTb SHEPTeTUUeCcKoro oomMeHa.

JleMoHCcTpanuun

[Toptpetsr: k. [lpuctmu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
OHresnbrapar, [1. Muruesn, I'. A. 3aBap3uH.

Tabuipl U cxembl: «DOTOCHHTE3», « DHEPreTHUeCKH 00MeH», «BHOCHHTE3
6enka», «CtpoeHue pepmeHTa», «XeMOCHUHTE3».

O6opyoBaHMe: CBeTOBOM MHUKPOCKOM, 000pyZOBaHUe [/isi TIPUTOTOBJIEHUS
TIOCTOSTHHBIX U BDEMEHHBIX MUKDOIIpPeIapaToB.

JlaboparopHast paGora «lV3yueHHWe  KaTaJUTUUYECKOM  aKTHBHOCTH
(epMeHTOB (Ha rpyUMepe amuIasbl UK KaTasaasbl)».

JlaGopaTopHast pabora «/3yueHue (¢epMEHTATHBHOTO paCIeTUIeHHs
TepOKCH/Ia BOJOPO/Ia B PACTUTEJIbHBIX Y KUBOTHBIX KJ/IETKAX».

JlaGopaTopHass pabora «CpaBHeHue TipolleccOB  (OTOCHMHTe3a U
XeMOCHHTEe3a».

JIaGopaTopHasi pabora «CpaBHeHHe MMPOLeCCOB OPO’KeHUS U IbIXaHUsD».

Tema 7. HacneacTtBeHHas MH(opMaIius ¥ peajiu3anys eé B K/IeTKe

Peakijuv MaTpyuyHOro cuHTe3a. [IpUHIUIT KOMITIEMEHTapDHOCTU B peakLysX
MaTpUYHOIO CHHTe3a. Peanu3anusi HaciaeACTBeHHOW MH(opMaLuu. ['eHeTHUeCKUN
KOJl, ero CBoWCTBa. TpaHckpumius — wmaTpuuHbli cuHTe3 PHK. IIpuniurmel
TPAHCKPUMLIMU: KOMIUIEMEHTAapHOCTb, AHTUIIAPa/lyIeIbHOCTb, aCUMMETPHUYHOCTD.
Cospegarue mampuuHbix PHK 8 sykapuomuueckoti kiemke. Hekooupyrouwjue PHK.

TpaHcsisaus U eé sTanbl. Yuactre TpaHcropTHbiXx PHK B 6uocunTe3e Genka.
YcnoBusi 6uocuHTe3a Oenka. KopupoBanwe amuHOKHCIOT. Ponbk pubocom B
buocuHTe3e Oenka.

CospemeHHble npedcmagneHusi 0 cmpoeHuu 2eHog. OpraHusalys reHoma y
IIPOKapUOT U 3YKapuoT. Perynsius akTUBHOCTM I€HOB Yy NPOKapuoT. I'hnoresa
ortepoHa (®. Kakob, K. MaHo). Moseky/sipHble MeXaHu3mbl 3KCNPeccuu 2eHO8 y
ykapuom. Poab xpomamuHa & pezynsyuu pabombl 2eHos. Peryisiiiusi 0OMeHHbIX
TIPOLIeCCOB B KiieTKe. KneTouHblli romeocTas.

Bupycbl — Hek/leTouHble (hOPMBI JKU3HU U 00MraTHbIe Mapa3uthl. CTpoeHre
TIPOCTBIX U CJI0XHBIX BUPYCOB, PeTPOBUPYCOB, OakTeprodaroB. MKu3HeHHbIl YUk
JHK-cooepacawjux eupycos, PHK-codepicawjux e8upycos, 6axkmepuogazos.
ObpamHas mpaHcKpunyusi, pegepmasa, uHmez2pasd.

BupycHbie 3ab0/ieBaHUs YesioBeKa, KUBOTHBIX, pacteHuil. CITU/], COVID-
19, coranbHBIE ¥ MeIUI[UHCKHE ITPO0/IeMBI.

Buoungopmamuka: uHmezpayus u aHanu3 boabwiux maccusos («bigdata»)
CMpYKmypHbIx buono2uueckux 0aHHbix. HaHomexHono2uu 8 buosno2uu u meouyuHe.
ITpoepammupyembie ¢pyHKyuu b6eaxko8. Cnocobbl 0ocmasKku Aekapcms.



JleMoHCTpanuu

[Toptpetsl: H. K. Konb1ios, /1. V1. IBaHOBCKUIA.

Tabmuiiel 1 cxembl: «bruocuHTe3 Oenka», «['eHeTUUECKUM KO», «BUPYCHI»,
«bakTepuodaru».

IIpakTuueckas padora «Co3gaHre MOzie/ld BUPyCay.

Tema 8. JKusHeHHBIN UK/ K/I€TKH

KneTouHbl 1UK/I, ero mnepuoibl U perynasius. WHrepdasza U MHUTO3.
Oco6eHHOCTH TIPOL[eCCOB, TMPOTeKalIUX B HMHTepda3ze. [TogroToBKa KIeTKA K
penenvto.  I[lpecrHTeTMyecknt  (MIOCTMUTOTHYECKWM),  CUHTETUYECKUU U
TIOCTCUHTeTUUeCKUH (MTpeMUTOTHUeCKUH) TTepro/ibl UHTep(da3bl.

Matpuunbiii cunTes [JHK — pervmikanus. Ilpunimner pervmkanuu THK:
KOMIIEMEHTAapHOCTb,  TMOJYKOHCEPBAaTUBHBLIM  CHUHTE3, aHTUMNAPa/JIe/TbHOCTb.
Mexanu3m pervivkauuu JITHK. Xpomocombl. CtpoeHue xpomMocoM. Tejiomepsl U
TesioMepa3a. XPOMOCOMHBIM Habop K/IeTKM — KapuOTUIl. [JUTIOUAHBIA U
ralyIOWJHBIM  HAabOOphI XpPOMOCOM. ['OMOJIOTHUHBIE XPOMOCOMBI.  Ilo/OBbIE
XPOMOCOMBL.

Henenvie kymetkm — wmuTo3. CTagud MHWTO3a W NPOUCXOJSAIIME B HHUX
riporieccel. Tumnbl MuTo3a. KaprokvHes U LUTOKMHe3. buonoruyeckoe 3HayeHue
MUTO3a.

Peryyisinusi mutoTHUeCcKoro LWk/iaa KiaeTku. [IporpamMmmupyemasi KjieTO4Hast
rubesb — amoriTo3s.

KrnerouHoe spo, XpoMOCOMBI, (DYHKLMOHA/IbHasi reHOMHWKAa. MexaHusmbl
npoaugepayuu, ouggepeHyupoeku, cmapeHus u ubeau kKaemok. «LJugpoeas
Kiemka» — buouHgopmamuueckue mooeau PyHKYUOHUPOBAHUS KAemKLU.

JleMoHCTpanuu

Tabmuibl 1 cxembl: «KWU3HEHHBIM ITUKI KIeTKW», «Mwuto3», «CTpoeHue
XpoMocoM», «Perumkarusa [JHK».

ObopyaoBaHue: CBeTOBOM MHUKPOCKOII, MUKPOIIperiapaThl: «MUTO3 B K/IeTKax
KOpelLIKa JIyKa».

JlaboparopHast  pabora  «/3yueHHMe  XpOMOCOM Ha  TOTOBBIX
MUKpOIIperiaparax».

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

Tema 9. CTpoenue U (yHKI[UM OPraHU3MOB

buosiornueckoe pa3Hoobpasue OpraHMW3MOB. OJHOK/IETOUHBIE,
KOJIOHUAJ/IbHbIe, MHOTOKJIETOUHbIE OPraHU3MBl.

Oco0eHHOCTH  CTpOeHUs U JKUA3He[esATeTbHOCTH  OFHOK/IETOUHBIX
opraHu3moB. bakTepuu, apxeM, OJHOK/IeTOUHble TpPUObI, OHOK/IETOUHbIE
BOJIOPOC/IH, APYTHe NPOTUCTBI. KOJIOHHAa/IbHBIE OPraHU3MBbI.



B3avMoCBsI3p uyacTer MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U
cyicTeMbl opraHoB. OpraHusm Kak efuHoe 1jesoe. ['omeocTas.

Tkanu pacreHuil. Turbl pacTUTENBHBIX TKaHed: oOpa3oBaTesbHas,
TIOKPOBHAs1, TIPOBOJMAINAsl, OCHOBHasi, MexaHWueckas. OCOOEHHOCTH CTPOEeHWUS,
(GyHKLUWN U pacro/io>KeHUs: TKaHel B OpraHax pacTeHHUH.

TKaHU >KMBOTHBIX W 4Ye/IOBeKA. TWIMbl )KUBOTHBIX TKaHEW: 3MWTenuaibHasl,
COeJMHUTEe/IbHAs, MbIllleuHasi, HepBHass. OcO0eHHOCTH CTpoeHUs, (PYHKIUNA U
PacIio/IoKeHUsI TKaHeW B OpraHax >KMBOTHBIX U YeJIOBeKa.

Opranel. BereraTtvBHbIe M reHepaTHMBHbIe OpraHbl pacTeHuWd. OpraHbl U
CUCTeMbI OPraHOB )XUBOTHBIX U yesioBeKa. DyHKI[MM OPraHoB U CUCTeM OPraHoB.

Ornopa Tena opranu3aMoB. Kapkac pacteHui. CkesieTbl OJHOKJIETOUHBIX U
MHOTOK/IETOUYHBIX >KUBOTHBIX. Hapy>kHbli M BHYTpeHHUM ckesneT. CTpoeHWe U
THUIIbI COeJUHEHNS KOCTeMN.

[BwKeHue  opraHusMoB. [IB)KeHMe  OJHOK/IETOUHBIX  OpPraHW3MOB:
amMébounIHOe, KTYTHKOBOe, pPeCHUYHOe. /IBIKeHHe MHOTOK/JIEeTOUHBIX paCTeHM:
TPOMU3Mbl U HACTUU. [IBW)KeHMe MHOIOK/IETOYHBIX JKUBOTHBIX U YejlOBeKa:
MbIlleyHast cuctema. Pediekc. CkesieTHbIe MBILILBI M UX paboTa.

[luranue opranu3moB. IlorsonjeHrve BOAbI,  YIVIEKWC/IIOTO rasa W
MUHepa/IbHbIX BeleCTB pacTeHUsMU. [IuTaHue >KUBOTHBIX. BHYTPUIIO/JIOCTHOE U
BHYTPUKJIETOUHOe mnuieBapeHue. [IuTaHue I103BOHOYHBIX >XUBOTHBIX. OTzesbl
MUIL[eBAPUTEIBHOTO TpakTa. IluieBapuTtesbHble Kese3bl. [lvijeBapuTesbHas
CUCTeMa YesioBeKa.

Hprxanue opraHu3MoB. [IbixaHue pacteHun. bixaHue >KUBOTHBIX. [Tuddysus
ra3oB uepe3 IOBEPXHOCTb K/IeTKU. KoxxHOoe [bixaHue. [IpixaTebHas [IOBEPXHOCTb.
’KabepHoe u yiérouHoe [pixaHue. JIpixaHue TT03BOHOYHBIX XKUBOTHBIX U UeJlOBeKa.
OBOJIIOLIMOHHOE  YCJIO)KHEHWe CTPOeHUs] JIETKMX T103BOHOUHBIX >KMBOTHBIX.
[pixaTe/nbHasi cucTemMa uesioBeKa. MexaHU3M BEHTWISLUWA JIETKUX Yy TITUL, U
MJIEKOTTATAIOIUX. Perysius Abixanus. JIpixarebHble 00hEMBI.

TpaHCIOPT BeLeCTB Y OPraHM3MOB. TpPaHCIIOPTHBbIE CUCTEMBI DPACTEHHWN.
TpaHCIiOpT BelecTB y J>KMBOTHbIX. KpoBeHOCHasg cucTemMa U €€ OpraHsbl.
KpoBeHOoCHasi cucTeMa TI03BOHOYHBIX JKMBOTHBIX U uyesioBeka. Cepzaie,
KPOBEHOCHBbIe COCyJbl M KpOBb. Kpyru KpoBooOpailleHHsl. OBOIOI[MOHHBIE
YCJIO)KHEHHsI CTPOeHHsI KPOBEHOCHOM CUCTeMbl TI03BOHOYHBIX >KUBOTHBIX. PaboTa
cepALia U eé peryJsiaLus.

Boeisenenve y opraHu3moB. BeigeneHve y pacteHui. BeineneHve |y
JKUBOTHBIX. (CoOKpaTtuTesibHble BakKyo/au. OpraHbel BbifeneHvs. @uibTpauus,
cekpeliist 1 obpaTHOe BcachiBaHWe KaK MeXaHH3Mbl PAaOOThI OPTaHOB BbI/Ie/IEHUS.
CBsi3b MOJIOCTH Te/a C KPOBEHOCHOW U BbIJ|e/IUTE/IbHOM CUCTeMaMu. BrlfiesieHre y



T03BOHOYHBIX >KUBOTHBIX U yesoBeka. [louku. CTpoeHue U (yHKLMOHHMPOBaHUE
HedpoHa. OOpa3oBaHUe MOYU y UesioBeKa.

3almra y OpraHusmoB. 3aljuTa y OJHOKJ/IETOUHBIX OpraHu3MoB. CIIOpbI
OakTepuii ¥ I[MCTBI TIPOCTEUINMX. 3alUTa y MHOTOK/JIETOUYHBIX pPACTeHUH.
Kytukyna. CpencrBa macCMBHOM ¥ XMMHAYECKOU 3alUTbl. DUTOHLU/BI.

3ammra y MHOTOK/IeTOYHBIX JKUBOTHBIX. IIOKpOBBI W HX IIPOU3BOJHBLIE.
3amura opraHusMa OT 6Gosie3Heil. ViMMyHHasi crcTeMa uesioBeKa. KieTouHbI U
TryMOpanbHBIE WUMMYHUTET. BpOXAEHHBI W TIpUOOpEeTEHHBIN CrieluduUecKuit
MMMYHUTET. Teopusi KIOHa/IbHO-Ce/leKTUBHOrO nMmmyHuTeta (I1. Opmux, ®. M.
bepnet, C. ToHerasa). BocrnanuresibHble OTBEThbI OpraHrW3MoOB. Pojib BpPOXKIEHHOTO
WMMYHUTETA B Pa3BUTHH CHCTEMHBIX 3a00/IeBaHHM.

PasgpaxkvmocTs W peryssiivss 'y  OpraHuM3sMOB. Pa3fpaxuMoctb  y
OJHOKJIETOUHBIX OpraHM3MOB. Takcucbl. Pa3fgpaxuMoCTb U peryasiLus y
pacteHuil. POCTOBBIe BelllecTBa U UX 3HAUEHHE.

HepBHasi cuctemMa u pedieKTOpHasi peryJsiliusi y >KUBOTHbIX. HepBHas
CcUCTeMa U eé OTJe/bl. DBOIOLMOHHOE YCI0KHEHUEe CTPOEeHUs1 HEPBHOW CHUCTEMBI
y JKUBOTHBIX. OTAe/bl TOJIOBHOTO MO3ra MO3BOHOUHBIX >KHMBOTHBIX. Pediiekc u
pediekTopHas Ayra. be3yc/ioBHbIe U yC/I0BHBIE pe(IeKChl.

['ymopanbHasg peryssius U SHAOKPUHHAs CHUCTeMa JKUBOTHBIX U UeJjiOBeKa.
Kenesbl 3SHAOKPMHHOW CUCTEMbI U WX TOPMOHBL [lelCTBHE TOPMOHOB.
B3auMoOCBsI3b HepBHOW W SHJOKPUHHOW cucTeM. [‘urnoTanamo-runodusapHas
cucTema.

JeMoHCcTpanuun

IToptpert: WU. I1. [1aBnoB.

Tabauipl ¥ cxembl: «OHOKIETOUHbIE BOAOPOCIN», «MHOTOK/IEeTOUHbIe
BOJOpOC/an», «bakTepumn», «IIpocteliive», «OpraHbl 1BETKOBBIX paCTeHHI»,
«CHCcTeMbl OpPraHoOB TI03BOHOUHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHue
HaceKOMbIX», «TKaHM pacreHuil», «KopHeBble cucTeMbl», «CTpoeHHe CTebsist»,
«CTpoeHUe JIUCTOBOW IJIACTUHKW», «TKaHU >KUBOTHBIX», «CKeneT uyesoBeKa»,
«ITuieBapuTenibHasg  cucrtema», «KpoBeHOCHasg cuUcTema», «/lpixaTenbHas
cucrtema», «HepBHas  cucrema», «Koxa», «MblllleuHas  CcUCTeMa»,
«BblgenvrenbHas CcUCTeMa», «JHAOKPUHHAas cuctema», «CTpoeHve MBILILbD»,
«IMMyHUTET», «Ku1ineuyHomnonoCcTHbIEY, «Cxema MUTAaHUS ~ PaCTeHUM»,
«KpOBeHOCHbBIe CUCTeMbl II03BOHOYHBIX JKUBOTHBIX», «CTpoeHue TUApbD»,
«CTpoeHue miaHapun», «BHYTpeHHee CTpOeHUe [0K[eBOro uepss», «HepBHas
cucteMa peib», «HepBHasi cucrema aTymku», «HepBHas — cucTtema
rpecMmblkamoiuxcs»,  «HepBHas  cucrema  nTylpy, «HepBHas — cucrteMa
MJIEKOMUTaroLUX», «HepBHas cuctema uesoBeka», «Peduekc».



ObopyaoBaHue: CBeTOBOM MHMKPOCKOI, MHKpOTperapaTbl OJZHOK/IeTOUHBIX
OpraHM3MOB, MUKpOMpernapaTbl TKaHel, pPaKOBHMHBI MOJUIFOCKOB, KOJIJIEKLIUU
HACeKOMBIX, HWTIJIOKOXKUX, >KMBbIE 3K3eMIISIpPbl KOMHATHBIX pacTeHui, repbapuu
pacTeHWW pasHbIX OT/JEe/0B, BJaKHbIe TIpernapaTbl >KABOTHBIX, CKEeJIeThI
T03BOHOYHBIX, KOJIZIEKI[UM 0eCl03BOHOUHBIX JKMBOTHBIX, CKeJleT uesioBeKa,
o0Oopy/ioBaHue /17151 I6MOHCTPAL[MU TIOYBEHHOT'0 Y BO3JYLIIHOTO MATAaHUSI PaCTeHUH,
paclieTuieHyst Kpaxmasia U 0e/TKoB 11071 ZielicTBreM (pepMeHTOB, 000pyJjoBaHMe [IIs]
JIEMOHCTpAaLU OMbITOB MO WU3MEPEHUI0 )KU3HEHHOU EMKOCTU JIETKUX, MeXaHW3Ma
[bIXaTeNIbHBIX JBW)KEeHUM, MOIe/Id TOJIOBHOTO MO3Tra Pa3/IMYHbIX )KUBOTHBIX.

JIaboparopHasi padora «/3yueHre TKaHel pacTeHUI».

JIaGopaTopHasi pabora «VI3yueHre TKaHel >KUBOTHBIX».

JIaGopaTopHasi pabora «l/I3ydyeHre OpraHoOB I[BETKOBOTO PaCTEHUSI».

Tema 10. Pa3MHOXeHHe ¥ pa3BUTHE OPraHU3MOB

@®opmbl pa3MHOXKEeHUs] OpraHu3MOB: Oecriosioe (BK/tOuasi BereTaTUBHOE) U
mojioBoe. Buapl  Oecriosioro  pa3MHOXEHHs:  ITIOYKOBaHWe,  CIIOPYJISIHS,
dbparmeHTalusi, KIOHUPOBaHUe.

[TonoBoe pasmHOkeHue. IlonoBble KaeTkW, win rametsl. Meno3. Craguu
Melio3a. [loBesieHre xpomocoM B Meiio3e. KpoccruHroBep. brosoruueckyii CMbIC/T
Mel03a M TIOJIOBOrO Tiporiecca. MeWo3 M ero MecTO B J>XM3HEHHOM IUKJIe
OpraHW3MOB.

IIpensapoppiiieBoe passutre. ['ameToreses y >KMBOTHbBIX. I10/10BbIe Kefe3bl.
OO6pa3oBaHue 1 pa3BUTHE TOMOBBIX K/1eTOK. CriepmaToreHe3 1 ooreHe3. CTpoeHHe
TIOJIOBBIX KJ/IETOK.

OmuiofoTBOpeHre W SMOpHOHATbHOE Ppa3BUTHE JKUBOTHBIX. CriocoObI
OIUIOJOTBOPEHUS: HAPY>KHOe, BHyTpPeHHee. [lapTeHOreHes.

VuauBuayanbHOe pa3BUTHE OPraHKM3MOB (OHTOTeHe3). DMOPUO/IOrus — HayKa
O pa3BUTHM OpPraHu3MoOB. MopgoeeHe3 — 00HA u3 21aeHblx Npobaem 3MOpuoao2ULl.
Konyenyusi mopgoeeHos u modeau mopcoeeneza. Craguu >MOpHOreHesa
KUBOTHbIX (Ha TipuMepe JArymiku). JpoGnenue. Tumbl  ApoGseHus.
JemepmuHuposaHHoe U HeOdepMUHUPOBAHHOe OpobseHue. bBaacmyna, munbl
6aacmyn. OcobeHHOCTH [poOIeHUsT MIIEKOIUTAION[UX. 3apo/blilieBble JTMCTKU
(racTpynsiuus). 3ak/iaika OpraHOB U TKaHeW U3 3apO/IbIIIeBbIX JIUCTKOB. B3armHoe
BAWSTHME 4YacTel pa3BHBAIOILEroCs 3apojbliiia (3MOpHOHa/bHAS WHAYKLHS).
3aKnazKa IUlaHa CTPOEHHsS JKUBOTHOTO KakK pe3yJjbTaT HepapXyuyecKux
B3aMMOJIEMICTBUM TeHOB. BimsHWe Ha 5MOpHOHANbHOE pa3BUTHE Pa3IMUHBIX
(haKkTOpOB OKpY>Katollieil Cpe/ibl.

Poct u pa3Buthe >XUBOTHBIX. [locTambpuoHanbHBIM Tepuoj. I[Ipsmoe u
HempsiMoe pa3BuThe. PasButhe ¢ MeTtaMop(do3oM y 0eCrio3BOHOUHBIX U
TO3BOHOUHBIX J>KMBOTHBIX. buosiormyeckoe 3HaueHuWe TIPSIMOTO M HENPSIMOTrO



pa3BUTUSA, UX PaCIIpOCTpaHeHue B mpupofe. Tumbl pocTa >XUBOTHBIX. DaKTOPHI
peryJisiiiy poCTa >KUBOTHBIX U yesioBeKa. CTauu MoCTIMOPHUOHATBLHOTO Pa3BUTHUS
y ’KUBOTHBIX U uesioBeKa. [Tepro/bl oHTOreHe3a yenoBeka. CTapeHre U CMepTh Kak
buonornueckyie TpoLeCChl.

Pa3smHOXeHWe U pa3BuTHe pacTeHui. ['ametodutr u cnopodut. Meiio3 B
)KU3HEHHOM LMK/ie pacTeHuid. O6pa3oBaHue Ccrop B TMpoijecce Melo3a.
lameTorenes y pacrteHud. Or/i0oA0TBOpeHWe U pa3BUTHE PaCTUTE/IbHBIX
opraHu3moB. [IBoMHOe OIIO/JOTBOPeHHe Y I[BETKOBBLIX pacTeHui. Obpa3oBaHue U
pa3BUTHUE CeMEeHMU.

MexaHU3MBbI peryJisiLiii OHTOTeHe3a Y paCTeHUM U )KUBOTHBIX.

JeMoHCcTpanuu

[Toptpertsr: C. I'. HaBawuH, X. [IIneman.

Tabmuibl ¥ cxembl: «BereraTnBHOe pa3mMHOXKeHMe», «THIBI 6Gecrionoro
pa3sMHOXeHUs», «Pa3sMHOKeHue XJIaMUJOMOHabl», «Pa3MHOXKeHue D3BIJIeHbI»,
«Pa3MHOXeHMe TUApbl», «Meio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHUe
SML[eK/IeTKM W CriepMaTo3oujia», «OCHOBHble CTaJiluM OHTOreHe3a», «lIpsiMoe u
HernpsiMoe pa3BuUTHe», «Pa3BuThe MaWCKOro >Xyka», «Pa3BUTHe capaHuu»,
«Pa3BuTHe nArymiku», «/IBoliHOe OIJIO/IOTBOPEHHE Yy LIBETKOBBIX paCTeHUN»,
«CTpoeHMe CeMsiH OJHOZOJIbHBIX U IBYAO/bHBIX pacTeHUl», «KU3HEeHHbIW UK/
MODCKOW  KamycTbl», <« KU3HEHHbIM LUKJI MXa», «KHU3HEHHbIM LUK/
MaropOTHUKA», « ) KM3HEHHbIN LIUK/T COCHBI».

ObopyaoBaHue: CBETOBOM MMKDOCKOI, MHKpOIIperiapaThl SIMLIEK/IeTOK |
CIIepMaTO30M/I0B, MOJesb « LUK/ pa3BUTHS JIATYLLKW».

JlaGopaTopHasi pabora «li3yueHre CTpOeHUs TIOJIOBBIX K/IETOK Ha TOTOBBIX
MUKpOIIperaparax».

IlpakTuueckas pabora «BbisiB/ieHWe TIPU3HAKOB CXOZCTBA 3apojblilieid
TI03BOHOYHBIX JKUBOTHBIX».

JlaboparopHast paGora «CTpoeHHe OpraHoB pPa3MHOKEHHS BBICIIMX
pacTeHUuI».

Tema 11. I'eHeTuka — HayKa 0 HaC/JeACTBEHHOCTM M HM3MEHUHBOCTHU
OpPraHu3sMoB

VicTopusi CTaHOB/IEHWsT W Pa3BUTHSI TeHETHKHW KaK Haykh. Paboter T
Menpens, I'. ne ®pusa, T. MopraHa. Posb oTeyeCTBeHHBIX YUEHBIX B Pa3BUTUU
reHeTukd. Pabotel H. K. Konbiora, H. . BaBunosa, A. H. Beno3sepckoro, I'. /1.
Kaprnieuenko, FO. A. ®ununuenko, H. B. Tumogeesa-PecoBckoro.

OCHOBHBIe TeHeThUeCKUe TOHATHUS U CUMBOJIbL. ['OMOJIOTHUHBIE XPOMOCOMBI,
ajuie/ibHble TEHbl, a/JlbTePHATUBHbIE TPU3HAKW, AOMHWHAHTHBIA Y DPeLjeCCHBHBIU
MpU3HAK, TOMO3UT0Ta, FeTepOo3nUroTa, YUCTast TUHUs, TUOPU/bI, TeHOTHUII, (PeHOTHII.



OCHOBHbIE ~ METOALl ~ Te€HETUKH: THUOPHAOIOTHUYECKHN,  I[UTOJIOTMUeCKHH,
MOJIEKY/ISIPHO-TeHeTUUeCKUM.

JleMoHCcTpanuun

IToptpetsl: I'. Mengens, I'. ne ®pus, T. Mopras, H. K. Kosbrjos, H. .
Basunos, A. H. benosepckuu, I'. /1. Kaprieuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBCKUiA.

Tabsuriel ¥ cxeMbl: «MeTo/bl TeHeTUKH», « CXeMBbI CKpeIUBaHUSI».

JlaboparopHast paGora «/Ipo3oduia Kak OOBEKT TIeHeTHYeCKUX

HCCieJOBaHUM».
Tema 12. 3aKOHOMEpPHOCTH HaC/1eJCTBEHHOCTH
MoHorubpusHoe ckpemBaHvde. IlepBblii 3akOH MeHzenss — 3aKoH

erHOOOpa3usi TMOPHU/IOB TTePBOTO TIOKOIeHUs. [IpaBuio JOMUHUPOBaHUs. BTopoit
3aKOH MeHjiensi — 3aKOH pacileryieHUs: MPU3HakKoB. lldTosiornyeckue OCHOBBI
MOHOTMOPU/IHOTO CKpell[iBaHusl. ['uroTe3a UuCTOThI rameT.

Ananusupytolijee ckpeiuBaHye. [IpoMeXyTOUHBIM XapaKTep Hac/ie/JOBaHMUS.
Pacmeryienne npr3HakoB TPy HEIIOJIHOM JOMUHUPOBaHUH.

OurubpugHoe ckpelyBaHue. Tpetuii 3akoH MeHze/isi — 3aKOH He3aBUCUMOT'0
Hac/lej0OBaHWs  TIPU3HAKOB. LluTo/ornyecke  OCHOBBI  JUTUOPUIHOTO
CKpelLLuBaHUsI.

CuerieHHOe HacieoBaHue Tpu3HakoB. Paboter T. Moprana. CijemnieHHoe
Hac/lefloBaHWe TeHOB, HapyllleHue CLeIUleHus MeXAy reHamu. XpOMOCOMHasi
TeopUst HaC/1eZJICTBEHHOCTH.

['eneTrka mosia. XpOMOCOMHBIM MeXaHU3M OMpe/iesieHusi moJia. AyTOCOMBI U
TOJIOBble  XPOMOCOMBI. ['OMOTrameTHbIM W TeTeporaMeTHbI TO/. ['eHeTHMueckas
CTPYKTYypa I10JIOBBIX XpoMocoM. HacsiegoBaHue npru3HaKOB, CLIETVIEHHBIX C TIOJIOM.

['eHOTHIT KaK 1je/I0CTHasA cicteMa. [1nelioTponusi — MHOXKECTBEHHOE J1eliCTBUE
reHa. MHOXeCTBeHHbIM asuienu3M. B3aumozencTBhe Heasie/ibHbIX T'€HOB.
KowmrisiementapHocTts. Onuctas. [Tonmumepus.

['eHeTMUYECKUM KOHTPOJIb pa3BUTHA paCTeHUM, >KUBOTHBIX U 4YeJIOBeKa, a
TaKke (HHU3UOJIOTMUECKUX TMIPOL[eCCOB, TOBe[eHUsI W KOTHUTUBHBIX (DYHKIUU.
['eHeTHYeCKHe MeXaHU3MbI CHMOHMOTreHe3a, MeXaHU3MbI B3aUMO/IEHCTBHUS «XO351H
— TapasuT» U «XO03IMH — MUKpOOWOM». ['eHeTHUeckKue acCrieKTbl KOHTPOJS U
V3MeHeHUs Hacle/ICTBeHHOW MH(OpMalMK B TTIOKOJIEHUSIX K/IeTOK ¥ OpraHU3MOB.

JeMoHCTpanuu

IToptpertsl: I'. Menpens, T. Mopras.

Tabuiiel ¥ cxeMbl: «[1epBbIii ¥ BTOPO# 3aKOHBI MeHze/s», « TpeTuii 3aKoH
Menpens», «AHanusupymolljee CKpelluBaHue», «HemosHoe JOMUHUpOBaHUE»,
«ClleryieHHOe Hac/ieloBaHHWe TIPU3HAKOB Y Apo3oduibl», «['eHeTHKa Mo/a»,



«Kapuotun uenoBeka», «Kapuotun pApo3odusiel», «KapuoTum OTULBD,
«MHO>KeCTBeHHBIH ajienn3M», «B3auMozielicTBHe TeHOB».

ObGopyznoBaHue: Mojenb [ JEeMOHCTpAllud 3aKOHOB — eJWHO0Opa3us
ruOpuIoB TIepBOTO TIOKOJIEHHSI U paCIelUieHHsT TIPU3HAaKOB, Mojelb [/
JEMOHCTpALIMA 3aKOHAa HEe3aBHMCHMMOIO HaC/Ae[0BaHUSI TPU3HAKOB, MOJE/b [Jisi
JIEMOHCTPaLMK CLETJIEHHOTO0 Hac/el0BaHWs TPU3HAKOB, CBETOBOW MHKPOCKOTI,
MUKporpenapar: «/lpo3ogusa».

IlpakTnyeckasas pabora «V3yueHue pe3y/JbTaTOB MOHOTHOPHHOTO
CKpell[MBaHUs y AP030(UIbI».

IIpakTHueckasas paGora  «lVI3yueHuWe  pe3y/JbTaTOB  JUTHMOPHHOTO
CKpeLUBaHus y Ap030(QHUIbD».

Tema 13. 3aKOHOMEepPHOCTH U3MEHUNBOCTH

B3auMopeiicTBue reHOTWNAa W Cpefbl TPy (OPMUPOBaHUHK (hPeHOTUMA.
V3MeHUMBOCTb MPU3HAKOB. KauecTBeHHbIE W KOJMYECTBEHHbIE MPU3HAKU. BUJbI
M3MeHUMBOCTU: HeHac/le/ICTBeHHAsl U Hac/e/ICTBeHHasl.

MoaudukaliioHHass UW3MeHUMBOCTb. Ponb cpeipl B (hopMUPOBaHUU
MOAU(PUKALIMOHHOM HM3MeHUYMBOCTU. HopMa peakiuu ripusHaka. BapualdoHHBIM
psg u BapuauoHHas KpuBasi (B. MoranHceH). CBolicTBa MoOAU(DHKAI[MOHHOMN
H3MEeHUUBOCTHU.

['eHoTHINUUeCKast U3MeHUUBOCTb. CBOMCTBA T€HOTUITUUECKONM U3MEeHUHBOCTH.
Bu/bl reHOTUTTMYeCKOM M3MEeHUMBOCTH: KOMOMHATUBHAs, MyTallMUOHHas.

KoM0OrHaTHBHasi W3MeHUMBOCTh. Meli03 U TIOJIOBOM TMpOIjecC — OCHOBA
KOMOWHATHBHON M3MEHUUBOCTH. PojTb KOMOMHATHBHOW U3MEHUHMBOCTH B CO3/JaHUU
reHeTHYeCcKOro pa3HooOpa3us B Mpefiesiax OHOTO BU/Ia.

MyTalMoHHasi W3MeHUMBOCTb. Buibl MyTalyii: TeHHble, XPOMOCOMHbIE,
reHoMHble. CrIOHTaHHble W  HWHJYLMPOBaHHble MyTaUuud. SlaepHble H
I[UTOTIa3MaTHUyeckrie MyTaijuu. ComMaTHUecKue U TI0/IOBble MyTaluu. [IpUUuHBI
BO3HUKHOBEHUsI MyTaluii. MyTareHbl M UWX BJ/IMSIHUE Ha OpraHU3MBbI.
3aKOHOMEpPHOCTU MYTALIMOHHOIO Tipoliecca. 3akKOH TOMOJIOTMYECKUX pSiZIOB B
HacseqcTBeHHOW W3MeHunBocTU (H.MA. BaBuioB). BHesiiepHas M3MeHUMBOCTb U
HacneICTBEHHOCTb.

OnuzeHemuka U 3NU2EHOMUKA, pO/Jb 3nu2eHemuyeckux ¢akmopos 8
Hac1e008aHuUU U U3MeHUU8ocmu (heHomunuyeckux npu3sHakos y OpeaHu3mos.

JeMoHCTpanuu

IToptperts!: I'. ne ®pus, B. MoranHcen, H. 1. BaBunos.

Tabmuiel ¥ cxeMbl: «Bugbl u3MeHUMBOCTH», «MoauduKaloHHas
U3MEHUHBOCTBY, «KombuHaTHBHAasA U3MEHUYHBOCTbY, «Merio3»,
«OrmiofmoTBOpeHue», «I'eHeTHUecKue 3ab0eBaHus ueioBeKa», « BUIbl MyTalyii».



Ob6opyznoBaHue: uBble W repbapHbie 3K3eMIUISIPbI KOMHATHBIX DaCcTeHUH,
pucyHKHU ((poTorpadun) >KUBOTHBIX C pa3/TMYHBIMU BHUJaMU U3MEHUUBOCTH.

JIabopaTopHas padoTa «HccnenoBanue 3aKOHOMEPHOCTeu
MOAU(PUKALIMOHHOM U3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psijja |
BapUallMOHHOW KPHUBOW».

IIpakTuueckasa pabora «MyTaiuu y #Apo3oduisl (Ha TOTOBBIX
MUKpOIIpernaparax)».

Tema 14. I'eHeTHKAa Ye/i0BeKa

Kapuotnn yenoBeka. MexxayHapoaHasi MporpamMma HCC/IeJOBaHUSI FeHOMa
yesioBeKa. MeToApl M3ydYeHUs] TEeHeTUKU 4YesioBeKa: TIeHeaJoruuecKui,
OJTM3HEI[OBBIH, LUTOTeHeTUYEeCKUM, MOMY/ISLMOHHO-CTaTUCTUYECKUM,
MOJIEKY/ISIPHO-T€HeTUYeCKUU. CoBpeMeHHOe orpe/iesieHue reHOTUIIA:
TIOJTHOTEHOMHOE CEeKBeHMPOBaHWe, FeHOTUITMPOBaHWe, B TOM YHUCJ/e C MOMOLIbIO
[TI]P-ananmu3a. HacieacTBeHHbIe 3a00/1eBaHMs YesioBeKa. ['eHHbIe 1 XPOMOCOMHBIE
Oose3nn uenoBeka. bose3HM C Hac/eACTBEHHOW Ipe/ipacIioyi0KeHHOCThIO.
3HaueHWe MeJULIMHCKOM FeHeTUKH B TpeJOTBPAIlleHUU U JIeUeHUU TeHeTUYeCKUX
3abosieBaHuil uesioBeKa. MeAUKO-TeHeTHUeCckoe KOHCY/IbTUpOBaHHe. CTBO/IOBbLIE
K/1eTKU. [IoHSITHe «TeHeTUUecKoro rpysa». JTHUYeCKUe aclieKThl WCC/ie/JOBaHUM B
o0/1acTy pe/lakTHPOBAHUSI TeHOMa M CTBOJIOBBIX KJ/IETOK.

leHeTuueckrie (akTOpbl TIOBBIILIEHHOM UYBCTBUTE/NLHOCTH Ue/iOBeKa K
br3nUecKoMy U XMMUUECKOMY 3arpsi3HeHHI0 OKpY>Karolllei cpefibl. ['eHeTHuecKas
TIpe/ipacrio/I0KeHHOCTh Yeji0BeKa K IaTo/IOTHsIM.

JeMoHCcTpanuun

Tabmuipl U cxembl: «Kapuotur uesnoBeka», «MeToJbl W3yUeHUsS] TeHETHKU
ye/ioBeKa», «I eHeTHUecKue 3a00/ieBaHNs Ue/IOBEKa».

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

Tema 15. Cestekujusi opraHusMoB

JoMecTukals UM CejieKUWs. 3apoKJeHue CeJIeKLUM W [OMeCTHKaLWHU.
Yuenve H. W. BaBunoBa o IleHTpax TmpOMCXOXAeHUs W MHOTroo0Opasus
Ky/JbTYPHBIX pacTeHud. Ponb cenekiuy B CO3[aHUU COPTOB PACTEHUU U TOPOJ
KUBOTHBIX. CopT, T1opoza, IITaMM. 3aKOH TOMOJIOTUYECKUX PSZOB B
Hac/leCTBeHHOM u3MeHuMBocTu H. UV. BaBunoBa, ero 3HaueHue [Jis
CeJIeKLIMOHHOW PaboTHI.

MeTo/bl CeeKIMOHHOM paboThl. VICKyCcCTBeHHBIE OTOOp: MacCOBBIA H
VIH/ITUBU/1Y QJIbHBIU. OTanbl ~ KOMOWHAIIMOHHOM  CeJIeKIHH. WcnbiTanve
Tpou3BoAuTe/Iell 10 TOTOMCTBY. OTOOp 10 TeHOTUITy C TIOMOII[BIO OLIeHKH
deHOTHIIa TOTOMCTBA U OTOOP 110 FeHOTHUITy C TTOMOIIbI0 aHamm3a JHK.

VckyccTBeHHbI ~ MyTareHe3  Kak  MeTO[,  CeJIeKLJMOHHOM  paboThl.
PafiialinoHHBIN 1 XMMHAUYECKUN MyTareHe3 Kak MCTOYHUK MyTalliid y KyJIbTYPHbBIX



dbopm opraHusmoB. Vcrmosib30BaHME TEHOMHOTO peJakKTUPOBaHWS U MeTO/OB
pekoMOMHaHTHBIX JTHK 771 1omyueHHs: HCXOJHOTO MaTepuasa Jjisi CeJIeKIUH.

[TonyueHnue TIOJTATIJIOW/IOB. BHyTpuBHuioBas rubpuAn3aLys.
bmM3KopoJCcTBeHHOe — CKpell[iBaHWe, WIM  WHOpuUguHT.  HepopcTBeHHOe
CKpelll[iBaHHe, WaM ayTopuauHr. ['eTepo3uc ¥ ero TpUuuHbL Vcrmonb3oBaHue
rerepo3uca B cenekuud. OtganéHHas rubpugusanus. [Ipeogosienue Gecruioaus
ME>XXBHU/IOBBIX THOPHUIOB. JlOCTH)KEeHHS CeTeKITMA paCTeHUN 1 )KUBOTHBIX. «3e/16Has
pesooyus».

CoxpaHeHre M W3ydyeHHe reHeTUUeCKHMX PeCypCOB KYyJbTYDPHBIX PaCTeHUU U
WX JUKUX pojuyed  [AAsS  CO3JAaHUS  HOBBIX COPTOB U TUOpPU[OB
CeNbCKOXO3IMCTBEHHBIX  KY/JbTyp. M3yueHue, COXpaHeHue U ynpdae/jeHue
2eHemuueCKUMU pecypcamu CeabCKOX03AUCMBEeHHbIX U NPOMbIC/08bIX HCUBOMHbIX
8 ye/six y/ayuleHusi CyujeCmeyrouwjux u co30aHuUsi HO8bIX NOPOO, AUHUU U KPOCCO8, 8
mMoM uyucie C NpuMeHeHUeM COBPEeMEHHbIX MemoO008 HAYUHbIX UCCAe008aHuUll,
nepeoosblx udell U NepcneKmMueHbIX MmexHoA02Ull.

JdeMoHCcTpanuu

[Toptpetsi: H. W. BaBunos, 1. B. Muuypun, I'. [. Kaprieuenko, II. II.
JlykbsiHeHKo, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabuiie! ¥ cxeMbl: «LIeHTPBI MPOUCXOKAEHHUS M1 MHOT000pa3ust KyJIbTYPHBIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PSAZIOB B HAC/IeICTBEHHOM M3MEHUYMBOCTHY,
«MeToppl cenekiun», «OTaanéHHas rudpuan3aisa», «MyTareHes».

JIaGopaTopHasi pabora «VI3yueHue COPTOB KyJ/IbTYPHBbIX pacTeHUI U TIOpPO/[
JIOMAILIHUX YKUBOTHBIX».

JIaGopaTopHasi paboTa «/3yueHrie MeTO/IOB Ce/IeKIIUMA PACTeHUN».

IIpakTHueckas padora «IIpyBHBKa pacTeHU».

JKckypcusi «OCHOBHble MeTOZbl U [IOCTHXKEHMSI CeNeKUWWd pacTeHud U
JKUBOTHBIX (Ha CeJIeKLIMOHHYHO CTaHLUIO, TJIEMEHHYO bepmy,
COPTOMCITBITaTeIbHBIA  yUaCTOK, B TeIIMUHOE XO35HCTBO, B J1labOpaTOpUIO
arpOyHUBEpPCUTETA WIX HAYUHOTO LIEHTPA)».

Tema 16. BuoTexHO/I0TUsl U CHHTeTHYeCcKasi Omosiorus

OOBeKTbI, WCMONb3yeMble B OHOTEXHOJIOTHH, — K/IeTOUHble W TKaHEeBbIe
KYJIbTYPHI, MUKPOOPraHU3MBbl, 150. XapaKTepUCTHUKa. TpagvLiMoHHas
buoTtexHosiorust:  xjeboreueHue, TIOydeHWe KHC/IOMOJIOYHBIX TIPOJAYKTOB,
BUHOZIenWe. Mukpoouosiornueckui cuHTe3. OOBEKTbl MHKPOOMOIOTrHYeCKHUX
TexHoIorui. ITpon3BoACTBO Oeslka, aMUHOKHC/IOT U BUTAMHHOB.

Co3pmaHue TeXHOJIOTMM U UHCTPYMEHTOB 1je/ieHarpaB/ieHHOT0 U3MeHeHUsl U
KOHCTPYMPOBAaHWS F'€HOMOB C L[e/IbI0 MOJTyYeHUs] OPraHW3MOB U UX KOMITOHEHTOB,
coJieprKallux He BCTpeyarollyecs B IpUpo/ie OMOCHHTeTUUeCKHe TyTH.



Knerounas wHxeHepusi. MeToAbl Ky/JbTyphbl K/IETOK M TKaHeW pacTeHUM U
*uBOTHbIX. Kpuobanku. Comarthueckass Trubpuau3alss W COMAaTUUYECKUN
sMmbpuoreHe3. Vcrosb30BaHre TaluIOHWOB B CeMeKIUM pacTeHui. [losyueHue
MOHOK/IOHA/IbHbIX aHmumes. Ycnonb306aHue MOHOK/IOHA/IbHBIX U NOAUKAOHA/AbHbIX
aumumen 8 MeouyuHe. VICKyCCTBEHHOe OILIOIOTBOpeHUe. PeKOHCTPYKLUs
SIWLIEKIETOK Y KJIOHWUPOBaHWe >KUBOTHbIX. MeTo/ TpaHCIIaHTalWHy sifiep K/IeTOK.
TexHono2uu 0300p08/1€eHUs, Ky/Ibmueupo8aHus U  MUKPOK/AOHA/bHO20
DA3MHOMCEHUS! Ce/IbCKOXO0351UCMBEHHBIX Ky/bmyp.

XpoOMOCOMHasi M TeHHasi WHXeHepus. VICKyCCTBEHHBIM CHHTe3 TreHa U
KOHCTpyupoBaHue pekoMOuHaHTHBIX [IHK. Co30aHue mpaHc2eHHbIX Op2aHU3MOs.
HocTwkeHuss U NEPCHeKTUBbI  XPOMOCOMHOM UM TeHHOM  WH)XXEHEepHH.
OKooruueckye 1 3TUUecKre mpob/ieMbl TeHHON WH)KeHEePUH.

MepauiuHckre 6roTexHonorud. IToctreHoMHas udpoBast MeauiHa. [T1P-
AUarHoCTUKa. MeTabo/OMHBIM aHamu3, TeHOLIEHTPUYeCKUM aHaau3 TpoTeoMa
yesi0OBeKa [Jid OL[eHKHA COCTOSIHUSI ero 3[0poBbs. VCrosib30BaHKe CTBOJIOBBIX
K/leToK. TapreTHass Teparvss paka. J3D-OuouwmkeHepust mAsisgi  pa3paboTKu
byHIaMeHTa/IbHbIX OCHOB MEAWLIMHCKUX TeXHOJIOTUM, CO3[laHUsI KOMILJIEKCHBIX
TKaHel coueTaHWeM TeXHOJOTHN TPEXMepHOT0o OMONpHHTHHTA M cKaddoiguHra
J/1s1 pellieHus1 3a/iau MepCoHaM3UPOBaHHON MeULIUHBI.

Co3faHMe BEKTOPHBLIX BaKIMH C Iie/ibl0 obecrieueHrss KOMOWHHUPOBAHHOM
3auTel OT Bo30OyauTteneii OPBU, ycraHoB/ieHHe MOJIEKY/ISPHBIX MeXaHH3MOB
dynkimonvpoanusi PHK-cogepskalijix BHPYCOB, BBbI3BIBAIOIIUX 0CO0O0 OIacHbIe
3a00/1eBaHusT Ue/loBeKa M JKUBOTHBIX.

JeMoHCcTpanuu

Tabauiiel U cxembl: «VIcronb30BaHHE MUKPOOPTaHU3MOB B TTPOMBIIIL/IEHHOM
TIPOM3BO/CTBe», «KieTouHas uHKeHepus», «l'eHHass UHXeHepUus».

JIaGopaTopHasi pabora «/3yueHre 06eKTOB OMOTEXHOIOTUM».

IIpakTHyeckas padora «IlosyueHre MOTOYHOKHUC/IBIX TIPOAYKTOB.

JKCKypcusi «bBHOTexXHO/MOrus — BaXKHeWIlas MpPOWU3BOAUTEebHAs CUja
COBpeMeHHOCTH (Ha 61uoTexXHOI0ruuecKoe poru3BOZCTBO)».

11 K/TACC

Tema 1.3apoxieHHe M pa3BUTHE 3BO/IIOLUOHHLIX IMpPe/ACTaB/JIeHHHd B
ouosiorun

OBomoLoHHas Teopus Y. [lapBuHa. IIpeAriocbuiKi BO3HUKHOBEHUS
JapBuHU3Ma. JKU3Hb U HayuHas JesTeqbHOCTh Y. /lapBrHa.

[BKylye crsbl 3BoMOLMU BUAOB 10 Y. JlapBuHY (BbICOKast THTEHCUBHOCTD
pPa3MHOKEHHUSI OpraHW3MOB, Hac/e/CTBeHHasi HW3MeHUHWBOCTh, Oopbba 3a
CyllleCTBOBaHUe, eCTeCTBEHHbIN U MCKYCCTBEHHBIN 0TOOD).



Odopmnienre cuHTeThueckord Teopuu 3Bosouuu (CT3). HeuTpanbHas
Teopusi 3Bo/mOLMM. CoBpeMeHHasi 9BOJIIOLMOHHasE Ouosnorus. 3HaueHHe
3BOJTIOLIMOHHOW TeOpUU B (POPMUPOBAHUM €CTeCTBEHHO-HAaYUHOW KapTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
KroBre, U. lapBuH, C. C. UetBepukos, U. U. [lImansraysen, k. XonzaeH, [. K.
benses.

Tabmurelr 1 cxembl: «Cucrema >kuBod mipupozbl (Mo K. JIMHHERO)»,
«JlecTHuila >KMBBIX cCyllecTB (Mo Jlamapky)», «MexaHu3m GOpPMHPOBaHUS
TIPUCTIOCOO/IEHN Yy pacTeHWd | JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema
MapiipyTa myreiiecteus Y. [lapBuHa», «Haxoaku Y. [lapBuHa», «PopMbl 60pbOBI
3a CyijecTBoBaHue», «Ilopoasl ronyb6ei», «MHoroobpasue KyJbTYPHBIX (hopm
KarycThl», «[IopoApl JOMAITHUX KUBOTHBIX», «CxemMa 00pa30BaHMsS HOBBIX BHIOB
(mo Y. [JapBuHy)», «Cxema COOTHOIIEHUS] [BWXKYIIUX CHI SBOJIIOLHAN»,
«OCHOBHBIE T0JIO)KEHUS] CUHTETUUYECKOW TEOPHUHU BOJTIOLIUMY.

Tema 2. MUMKpPO03BO/IIOL{MA U eé pe3y/bTaThl

[Tonynsuys Kak 37eMeHTapHas efuHuLA 5BOMOLYA. COBpeMeHHbIe MEeTObI
OLIEHKU TeHeTWYecKoro pa3Hoobpasvs W CTPYKTypbl TOMy/siui. V3MeHeHue
reHo)oHJa TMOMY/SIUM KakK 3/eMeHTapHOe 3BOJIIOLMOHHOEe sIBJieHHWe. 3aKOH
reHeTryeckoro paBHoBecus [Ix. Xapau, B. BatinOepra.

OnemeHTapHble (aKTOpbl (ABWXKYLLHME CU/bI) SBOJIIOLMHU. MyTal[MOHHBIN
npoiiecc. KomOuHaTMBHasi W3MeHUHMBOCTh. Jlpelid TeHOB — ciyualiHble
HeHarpaB/JieHHble UW3MEHEeHMsl 4YacToT ajjiefie B OOmyasauusx. OddekT
ocHoBarens. J¢gekm OymbLiouH020 20pabiuka. CHUdMCeHUe 2eHemuyecKozo
pasHoobpasus: npuduHbl U cneocmeusi. IlposieneHue 3¢gpgekma Odpelicpa 2eHo8 8
bonbwiux U Manblx nonyasyusx. Mwrpaumu.  V3onsims  TOMYJISILU:
reorpacduueckasi (MpocTpaHCTBeHHas ), Orooruueckast (perpoyKTUBHas).

EctecTBeHHBbIM 0TOOpD — HarpaBasoOmuyid  ¢dakTop 3Bosolud. Dopmbl
eCTeCTBEHHOTO  OTOOpa:  ABWXKYIIUM, CTaOWIM3UPYIOIIUM,  pa3pbIBaIOIIUiA
(au3pynituBHBIN). TTosoBoit 0T6Op. BO3HHMKHOBEHHE W 3BOMIOIMS COI[MATBHOTO
TOB€e/IeHUST )KUBOTHBIX.

[TpucriocobieHHOCTb  OpraHW3MOB  KaK — pe3y/ibTaT  MUKPO3BOJIIOLIUH.
Bo3HUWKHOBeHHe  TIpUcCriocoOyieHrMid y  opraHusMoB.  Apomopdo3bl U
uavoazanTauyy. [Ipumepsl npucnocob/ieHuii y opraHu3MoB: Mopdosiorhuyeckue,
¢dusnonornueckue,  Ouoxumuueckue,  moBefieHYeckre.  OTHOCUTE/LHOCTh
NPYCIIOCcO0/IeHHOCTH OPTaHU3MOB.

Buj, ero kputepum U CTpPyKTypa. Bujoobpa3oBaHue KakK pe3y/bTar
MUKpO3BO/MOLMK. M3omsims — KiaoueBou (akTop BujgoobpasoBanus. IlyTtu u
Croco0bl BUZI000pa30BaHus: aj/yIonaTpuyecKoe (reorpacguueckoe),



cuMIiaTpuueckoe  (3KOJIOTMYECKoe), «MTHOBEHHOE» (monumionau3anys,
rubpuavsanys). JauTeIbHOCTb 3BOTIOLIMOHHBIX TIPOLIECCOB.

MexaH13Mbl hOpMHPOBaHMsI OMOIOTHUYEeCKOT0 Pa3HO00pasusl.

Posb  3BOMIOI[MOHHOM OWoONMOrMM B pa3paboTKe HaydHbIX MeTOZIOB
coxpaHeHus1 6ropa3Hoo0Opa3ust. MUKPO3BOMIOLMS U KO3BOJIIOLIUS T1apa3uTOB U UX
x03sieB. MexaHu3Mbl ()OPMHUPOBAHUSI YCTOMUMBOCTA K aHTUOMOTUKAM U CIOCOObI
60pBOBI C Hel.

JdeMoHCcTpanuu

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

Tabmuipl U cxeMbl: «MyTalMOHHAsE W3MEHUMBOCTh», «[lomymsiijoHHas
CTPYKTypa BHufia», «CxeMa TposiB/ieHus1 3aKkoHa Xapzau—Batinbepra», «IBuwKyiiue
CUJIbl 3BOJIIOLIUN», «JDKOJIOTUUecKasi U30sIIusl TIOMYJ/IsALUid CeBaHCKOM hopesin»,
«[eorpadmueckasi W30S JIMCTBEHHUIBI CHOMPCKOW W JIMCTBEHHUILIBI
Jaypckoi», «IlonynsiuoHHble BOHBI YUCIEHHOCTH XUIIHUKOB U XKepTB», «CxeMa
JeNCTBUS eCTeCTBeHHOro orbopa», «®PopMbl OOpPBOBI 3a CyIleCTBOBaHHEY,
«/IHpyCcTpranbHbId MelaHu3M», «KuBble UCKomaeMble», «I10KpOoBUTe/bCTBEeHHAs
OKpacka JKUBOTHBIX», «[Ipenymnpexxaarorijast OKpacka JKUBOTHBIX»,
«®Pu3mnosiornueckre ajanTaiun», «I[Ipucrmoco6/1eHHOCTh OpraHu3MOB M eé
OTHOCHTEIbHOCTb», «KpuTtepun Buja», «Buabl-IBOMHUKW», «CTPYKTypa BHZA B
npupoze», «Criocobsl BHAo0OpasoBaHus», «I'eorpaduueckoe BHI00Opa3oBaHUe
TPEX BHUJOB JIaHZBIIIEN», «IKOJIOrMueckKoe BHA00Opa3oBaHWe BHOB CUHUIL»,
«[Tonunionae! pacTeHuit», «KarmycTHO-pejeuHbIid THOPH.

Ob6opynoBanue: repbapuy pacTeHUM, KO/UTEKITMM HACEKOMBIX, Uydesia IITHI| 1
3Bepell C TMpuUMepaMyd pa3/MUHbIX TIPUCIIOCOO/IeHNH, Yydesia ITHL] U 3Bepeu
pasHbIX BWJIOB, repbapuyd pacTeHWM ONMM3KUX BUJO0B, 00pa30BaBIINXCS
pa3IMYHbIMHU CITIOCOOaMHU.

JlaGopaTopHasi pabora «BbIsBlIeHWe HW3MEHUMBOCTA Yy 0CO0e OZHOro
BUIA».

JlaboparopHast pabora  «IIpucrocobsieHrdss  OpPraHM3MOB U WX
OTHOCUTeJTbHasI 11e/1eC000pa3HOCTb».

JlaGopaTopHast pab6ora «CpaBHeHHWe BHJOB 10 MOP(HOIOTUUECKOMY
KPHUTEpPHULIO».

Tema 3. MaKkpo03Bo/IIOLMA U €€ pe3y/IbTaThl

MeToabl W3yueHHss MakKpO3BOIOLMM. [laneoHTONOrMyeckre  MeTO[bI
n3yuenus sBomouuu. [lepexogHbie ¢GopmMbl U (UIOTEeHETUYECKHWe  Psi/ibl
OpraHW3MOB.

buoreorpadguyeckue MetoAbl u3ydeHUs 3BomoLuU. CpaBHeHWe (JiOpbl U
dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckuve obsactu 3emnu. Bujbl-
SHZIEMUKU U PEJIUKTHI.



OMOpH0J/IOTUYECKHe U CPaBHUTETbHO-MOPG0/IOTHYECKHEe MeTO/bl U3yUeHUs
SBOMIOLIMUA. ['eHeTMUeCcKrWe MeXaHU3Mbl 5BOJIIOLMMA OHTOreHe3a U IIOSIBJIEHUSI
5BOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHbIE W  aHaJIOTUYHbIE  OpraHsbl.
PynvimentapHble  opraHbl U4 araBu3Mbl.  MOJeKyJ/SIpHO-TeHeThuecKue,
buoxuMuuecKkie U MaTeMaThyeckKue  MeTO[Abl  W3y4eHUs  SBOJIIOLUU.
['omonoruuneie reHbl. COBpeMeHHblE MeTOAbl TMOCTPOEHUSI (UIOreHeTUYECKHUX
JlepeBbeB.

XPpOMOCOMHbBIE MyTaLUU Y 3BOJIFOLIUS TEHOMOB.

OOb1ie 3aKOHOMEPHOCTH (TIpaBuMJIa) 3BOIOLUHU. [IpuHyun cmeHbl yHKYUl.
HeobpatruMocTh 3BOJIOLIMK. AJlanTHBHAs pajvaliys. HepaBHOMEpPHOCTb TEMIIOB
9BOJIFOLIUN.

JdeMoHCcTpanuu

[Toptpetsr: K. M. B3p, A. O. KoBanesckuui, ®. Mromnnep, 3. ['ekkesb.

Tabnuipl U cxeMbl: «PUIOTeHeTUUECKUM psifi JIOLIaZn», «ApPXeonTepruKC»,
«3Bepo3yObie  smepbl»,  «Creronedansl»,  «PuHMOpUTB»,  «CemeHHbIe
NaropoTHUKW», «buoreorpadurueckre 30HBI 3emin», «lpeii) KOHTUHEHTOBY,
«PenmukThl», «HauasnbHble cTaguu SMOPUOHANBHOTO PA3BUTHSI TI03BOHOUHBIX
JKUBOTHBIX», «['OoMo/lOrMyHBIe ¥  aHa/JOrWYHble OpraHel», «PyAWMeHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HA0OOpLI UYe/llOBeKAa M IMWMITaH3e», «[JlaBHbIe
HaITpaBJIeHUS 3BOTIONUN», «O0II1e 3aKOHOMEPHOCTH SBOJIIOLTHH».

Ob6opyaoBaHue: KoOJIIeKI[UM, repbapuu, MY/SDKU MCKOMAaeMbIX OCTaTKOB
OpPraHM3MOB, MYJISDKM TOMOJIOTUUHBIX, aHAJIOTUYHBIX, PYJAUMEHTapHbIX OPraHOB U
aTaBU3MOB, KOJJIEKLIUM HaCeKOMBIX.

Tema 4. IIpoucxoxaenue ¥ pasBuTHe JXU3HHU Ha 3emiie

HayuHble TUIOTE3bI TIPOMCXOXKAEHHS >KU3HM Ha 3emse. AbOuoreHes u
naHcriepmusi. [loHayuyHble Mpe/iCTaB/eHUsI O 3apOKJEHUM JKU3HU (KpealjuoHU3M).
['urioTesa MOCTOSSHHOIO CaMO3apOXKAEHHUS KU3HU U eé OTrpoBepkeHue orbitamu D.
Pemu, JI. Cnannanijanm, JI. ITactepa. [TporcxoxxaeHue >KU3HU B aCTPOOMOIOTHSI.

OcHOBHbIE STarnsbl HEeOpPraHu4yecKou 9BOJIFOLIUU. [InanetapHas
(reonoruyeckasi) 2BO/MIOLMSA. XHUMHUUecKas 3BOJOLMsS. AOHOTeHHbI CHHTe3
OpraHvuYecKux BelecTB W3 HeopraHuueckux. Ombir C. Mwmiepa u I'. HOpwu.
OO6pa3oBaHue TI0JIMMEPOB W3 MOHOMepoB. KoarepBarHasi rumore3a A. U.
OmnapuHa, TUNOTe3a MepBUYHOro OysboHa /K. XosifeiiHa, reHeTUUeCKast TUToTes3a
. Ménnepa. Pubosumbl (T. Uek) u rumore3a «vupa PHK» Y. T'unbepra.
dopmupoBaHre MeMOpaH ¥ BOSHUKHOBEHHE TIPOTOKJIETKH.

Nctopus 3emnm u meToApl eé€ wusyueHus. VIckormaemble oOpraHuyeckue
octaTkd. ['eoxpoHosiorusi u e€ wMeTofpl. OTHOCUTe/NbHasT YW abCOMIOTHas
reoXpoHoJIOrus. ['e0XpoHO/IOrnyecKas LiKaa: S0Hbl, 3pbl, IEPUO/bI, STIOXU.



HauanbHble 5STanbl OpraHWvyecKod 3BOMOLMH. [losiBleHWe W 3BOMIOLIUA
MepBbIX K/IETOK. DBOJIIOLMS MeTabonu3Ma. BO3HUKHOBeHUe TIepBbIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIe OMOTIZIEHKH KaK aHaJIOT MepBbIX Ha 3emsie COOOIIecTB.
CtpomaTtonuTel. ITpoKapuoThI ¥ 5YKapHOTHI.

[TpoucxoxaeHre 3yKapuoT (cuMmbroreHes). DBOIOL[MOHHOE TTPOMCX0KAeHe
BUpPYCOB. IIponcxoXKzeHne MHOTOK/IETOYHBIX OpraHvW3MOB. BO3HUKHOBeHHe
OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX OPraHU3MOB.

OCHOBHBIE 3Tarbl 3BOJIOLMU BbICIIMX pacTeHui. OCHOBHbIe apoMOpP(O3bI
pacteHui. Bbixon pacteHuid Ha cymiy. I[losiBieHHWe CIIOPOBBIX pacTeHUHM U
3aBoeBaHWe uMH cylu. CemeHHble pacTeHus. I[IpourcxoXzeHve LBeTKOBbIX
pacTeHuH.

OCHOBHBIE 3Tarbl 3BOJIIOLUUA KUBOTHOTO Mupa. OCHOBHbIE apoMop(o3bl
KUBOTHBbIX. BeHjckas dayHa. KemOpuiickuii B3pbIB — TOsIB/IeHHE COBpPEMEHHbIX
TUIOB. [lepBble XOpAOBbIe XUBOTHBIE. ’KH3Hb B BOZe. DBOJIIOLMA [TO3BOHOYHbIX.
[Tpoucxoxaenve ampubuii u perntumvid. IIporcxoXKIeHHe MIEKONUTAOIUX H
ntur]. [lpuHiun KmaoueBoro apomopdosa. OcBoeHWe 0eCITO3BOHOUHBIMU U
TTI03BOHOUYHBIMU )KUBOTHBIMU CYIIIN.

Pa3BuTue >XM3HM Ha 3emsie MO 3paM U [epUOAaM: apxel, MpOTepOo30u,
rajieo3od, Me3030M, KaiHO30M. OOIas XapakTepucTHKa K/auMaTa |
reoJIOTUUeCKUX IpoueccoB. [losBneHWe U paciBeT XapaKTepHbIX OPraHuU3MOB.
Yrneo6pa3oBaHue: ero yC/IOBUs U BJ/IMsIHUE Ha ra30BbIM COCTaB aTMOCGePHI.

MaccoBble BBIMUpPaHUSI — 3KOJIOTUUECKHe KPU3UChl npouuioro. IIpuunHel u
CTeICTBUSI MaCCOBbIX BbIMHUpaHUW. COBpEeMEHHBIM SKOJIOTUYECKUM KPU3HUC, €ro
ocobenHocty. [Ipobsema coxpaHeHHs OMOpa3HOOOpa3us Ha 3eMiie.

CoBpeMeHHasi cuMCTeMa OpraHM4eckoro mwupa. [IpuHIUIBI K1accUupuKauyuu
opraHvM3MoB. OCHOBHbIe CUCTEMaTHYeCKHe TPYIIIbl OPraHU3MOB.

JeMoHCcTpanuun

IToptpetsr: ®. Penu, JI. Cnannaniany, JI. ITacrep, 1. 1. Meunukos, A. .
OmnapuH, bk, XongeuH, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiibl U cxeMbl: «Cxema ombiTa @. Pean», «Cxema oribiTa JI. ITacTepa no
V3yUYEeHHUI0 CamM03apoKeHusi XusHu», «Cxema omnbita C. Mwuminepa, I'. FOpw»,
«JTanbl  HeEOpPraHWYeCKOW  SBOJIIOLUMW»,  «l'e0XpOHONOrvYecKas  IIKasa»,
«HauanpHbIe 3Tambl OpraHUYecKoi 3Bo/moNun», «Cxema 00pa3oBaHUsA 3yKapHOT
nyTéM cumbuoreHesa», «Cucrema >XUBOW TpUpPoAbl», «CTpoeHWe BUpYCa»,
«Apomopdo3bl  pacTeHun», «PUHUOQUTBI», «OJHOKIETOUHbIE BOJOPOC/IN»,
«MHOroK/IeTouHble BOAOPOCIW», «Mxu», «llanopoTHuku», «l'ojioceMeHHbIe
pacteHus», «OpraHbl LBETKOBBIX pacTeHHM», «(CxeMa pa3BUTHSL >KUBOTHOTO
MHpa», «ApomMop(do3bl >KUBOTHBIX», «IIpocTeiime», «KUIIEUHOIIO/IOCTHBIEY,
«ITlnockue YepBW», «UIeHUuCToOHOTUEY, «PbIOBI», «3eMHOBO/[HbIEY,



«ITpecmbikaronquecsi», «IItunp», «Miekonurarolue», «Pa3BuTue >KU3HU B
apXeucKou spe», «Pa3BUTHe XKU3HU B MPOTEPO30MCKON 3pe», «Pa3Butue >KM3HU B
Tasie030KMCKON 3pe», «Pa3BUTHe KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe KU3HU B
KalHO30MCKOU 3pe», «CoBpeMeHHasi CUCTeMa OPraHu4yeCcKoro Mupa.

Ob6opynoBaHue: Tepbapyy pacTeHWM pa3MYHbIX OT/Ie/IOB, KOJIJIEKI[UU
HaCeKOMBIX, BJlaKHbIe TTpernapaTthbl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKLIUU
WUTJIOKOXKUX, CKeseTbl T103BOHOYHBIX JKMBOTHBIX, uUyueja TITHI] U 3Bepel,
KOJUIEKI[UM OKaMeHeJ/IOCTeM, TOJie3HbIX HCKOIaeMbIX, MYJ/ISDKM OpraHu4YecKrux
OCTaTKOB OPraHU3MOB.

BupryanbHaa JjaboparopHasa paGora «MojenvpoBaHue  OIbITOB
Munniepa—HOpu 1o M3yueHHIO aOMOTeHHOTO CHHTe3a OPraHUUeCKHUX COeJMHeHUH B
TIepBUYHOM aTMocdepe».

JlaboparopHasi pabora «V3yueHuWe U OIKMCaHHE HCKOITAeMbIX OCTaTKOB
JPEBHUX OPraHU3MOB».

IlpakTHyeckasa pabdora «li3yueHre 0COOEHHOCTEM CTpPOeHUs pacTeHUH
pa3HbIX OT/E/IOB».

IIpakTuueckas pabora «l/3ydyeHre ocoOeHHOCTel CTPOEHUs MO3BOHOUHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxjeHue yej10BeKa — aHTPOIOreHe3

Pa3pesnbl 1 3aiaur aHTPOIIOIOTMU. MeTo/ bl aHTPOTOJIOTHH.

CraHOB/ieHMe TIpe/ICTaB/IeHUA O MPOMCXOXKAEHUM uesioBeKa. PemuruosHbie
B033peHUsi. COBpeMeHHbIe HayYHble TEOPHUHU.

CXx0/ICTBO uesioBeKa € KUBOTHbIMU. CHcTeMaTHUyecKoe T0/IoKeHHe UesioBeKa.
CBuzileTeslbCTBA  CXOACTBA  ueoBeKAa C  JKMBOTHBIMM:  CpaBHUTEbHO-
Mop@doJiorhuuecKue, sMOpuosioruyeckue, ¢bu3nonoro-broxuMuyeckue,
noBeZieHUeckre. OT/IMUYMS Ye/loBeKa OT KUBOTHBIX. [IpsiMOX0XKaAeHre U KOMILIEKC
CBsI3aHHBIX C HUM MpH3HAKOB. Pa3BUTHe T'0JIOBHOTO MO3ra W BTOPOM CUTHATbHOM
CUCTEMBI.

OBwoxyiue cusibl (hakTopbl) aHTpOTIOreHe3a: OUOoOruuecKye, ColUaIbHbIE.
CooTHollieHre 61OOrMUecKUX U COLMaIbHBIX ()aKTOPOB B aHTPOTIOreHe3e.

OcHOBHBIE CTaiuM aHTpoIoreHe3a. PaHHMe uesoBeKOOOpa3Hble 00e3bsHBI
(TIpOKOHCY/BI) ¥ paHHHE TTOHTU/IBI — OOIIHe TIPe/IKK UesloBeKooOpa3HbIX 00e3bsH U
Mofied. ABCTPaJIONUTEKU — ABYHOTHUE TIpeAKU Jrofer. UenoBeK yMesibii, repBbie
W3rOTOBJIEHUs OpyAul TpyZa. YesoBeK MPsSMOXOASIIMK U MepPBbIM BbIXOJ JIHOZeM
3a npenensl  Adpuku. UYenoBek relzensOeprckuii  — oOmMM  Tpesiok
HeaH/IepTa/IbCKOrO UeioBeKa U YesioBeKa pa3yMHOro. YesoBeK HeaHZepTalbCKUM
KaK BUJ JitOJled XOJOJHOTO KiuMarta. UesoBeK pa3yMHBbIM COBpPEMEHHOIrO TWIIA,
JIEHUCOBCKUM 4Ye/IOBeK, OCBOEHWe KOHTMHEHTOB 3a TipefenaMd AdQpUKHU.
[TaneoreHeTrKa v majieoreHOMMKa.



OBOJIIOLIUSI COBPEMEHHOT0 4YesioBeKa. EcTecTBeHHBIN OTOOD B TMOMYJISIUSAX
yesioBeKa. MyTalMOHHBIM mipoLecc U nonumopdusMm. [lonmyssLrOHHBIE BOJIHBI,
Apeud reHoB, murpauus U «3(O@PeKT OCHOBaTess» B MOMYJSALUSIX COBPEMEHHOIO
yesioBeKa.

Uenoseueckue pacel. lIoHATHe 0 pace. bosblive pacel: eBporieouHast
(eBpa3uiickasi),  aBCTpajo-HerpoujiHasi  (9KBaTOpuanbHas), = MOHTOJIOUHAs
(asuaTcko-amepukaHcKas). Bpems v myTu paccesieHusi 4eyioBeKa IO IUIaHeETe.
EpuHcTBO  yesoBeueckux — pac.  HayuHasd  HecoCToATe/bHOCTb — pacusMa.
[Tpucrioco0/eHHOCTh YesioBeKa K pa3HbIM YCJIOBUSIM OKDY)KaroIlleil Cpefibl.
BnusiHue reorpaduueckoi cpeasl U Apeiidba TeHOB Ha MopQoJiorTMi0 U
(Y3UOJIOTHIO UesioBeKa.

MeXIuCIUIyIMHapHble  MeToAbl B ¢u3nyeckod  (6HO/IOTHUYECKOI)
AHTPOMOJIOTUM.  ODBOJIIOLIMOHHAs ~ @HTPOIOJIOTUSI U [1aJIe0aHTPOMNOJIOTUS
yesioBeUeCKUX Momnyasigui. buoconyanbHble MCCIeN0BaHUS TMPUPO/bI YeIOBeKa.
VWccnenoBaHre KO3BOJTFOILMM OMOIOTMUECKOTr0 U COL[UA/IbHOTO B UeJIOBEKe.

JdeMoHCcTpanuu

[Toptpetsr: Y. apsuH, JI. Jluku, . 4. Porunckun, M. M. I'epacumos.

Tabuiibl U cxembl: «MeTo/Ibl aHTPOIOJIOTHNY, «['0JIOBHOM MO3T uesioBeKay,
«YenoBekooOpa3Hble 00e3bsiHbI», «CKe/leT ueloBeKa W CKeJIeT IIHMIIaH3e»,
«PynuMeHTBI U aTaBU3MbI», «IBUXKYILe CUJIbI aHTPOIIOTeHe3a», « IBOJIFOLIMOHHOe
IpeBO  UejioBeKa», «ABCTpajonuTek», «YenoBek yMmenbl», «YenmoBek
NIPSIMOX OIS, «/leHUCOBCKUM yenoBeK» «HeaHzaepTanblibl», « KpOMaHbOHIbI»,
«IIpenku yenoBeka», «ITarlbl 3BOJIFOLIUU YeI0BeKa», «Pachkl ueioBeka».

Ob6opyzmoBaHMe: MyJsDKM —OKaMeHesoCTel, TIpeMeTOB MaTepHabHOM
Ky/IbTYpbl TIDEJIKOB uUejioBeKa, penpoAykuuu (dortorpaduu) KapThH C
MUGbOIOTUYECKUMU U OUONMeMCKUMM  CIO)KeTaMM  TIPOMCXOXKAEeHUsT 4JesloBeKa,
¢oTorpauu HaxoJOK UCKOMaeMbIX OCTAaTKOB UeslOBeKa, CKeJleT Yesi0BeKa, MoJieslb
yeperia yeji0OBeKa M uepera LIWMIIaH3e, MOJe/Ib KWUCTU uejioBeKa U KUCTHU
LIMMITIaH3€e, MOZIeJI TOpCa NpeJKOB ueloBeKa.

JlaboparopHast pabGora «V3yueHne ocobeHHOCTeH CTpoOeHHUs CKeJieTa
yesI0BeKa, CBSI3aHHBIX C TIPSMOXOKEHUEM.

IIpakTHyeckas padora «/I3yueHre 3K0/OTHUECKUX aZlaTaldid Ye/I0OBeKa.

Tema 6. Jko/siorusa — HayKa O B3aMMOOTHOLIEHUSAX OPraHU3MOB M
Ha/IOPraHU3MeHHbIX CUCTeM C OKpY)Kalollel cpefou

3apoxk/ieHre U pa3BUTHe 3Kosioruu B Tpyjaax A. ['ymbonbara, K. @. Pynbe,
H. A. CeBepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3pmensl v 3ajauu
5K00run. CBA3b 3KOJIOTUM C IPYTUMU HayKaMHu.



MeTtoabl 3kosioruu. IlosieBble HabOsmoAeHUs. OKCIIEPUMEHTBI B 3KOJIOTHH:
npupojHble U jabopaTtopHble. MojenvpoBaHue B 3KOJOTMM. MOHUTOPHHT
OKPY>KaroIIleid Cpe/ibl: TOKa/IbHbIN, perMOHa/IbHBIN U T7I00a/TbHBIM.

3HaueHVe SKOJIOTMYeCKUX 3HAaHUM Ui YejioBeKa. JKOJIOTUYecKoe
MHPOBO33peHHe KaK OCHOBa CBsi3el yejioBeuecTBa C MpUpPooi. dopMupoBaHUe
5KO0JIOTMYECKOU KYJIbTYPbI M 9KOJIOTMUeCKOW FPAMOTHOCTH HaCe/IeHHUs.

JeMoHCcTpanuu

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepiioB, 3. ['ekkesnb, A.
Tency, B. H. Cykaués.

Tabnuipl U cxembl: «Pa3zenbl 3K0/I0THW», «MeToAbl 3Konaorum», «Cxema
MOHUTOPHMHIa OKPY>KaroLer Cpebl».

JIaboparTopHas padoTa «/3yueHue MeTO/I0B 9KOJIOTHYeCKUX
HCCieJOBaHUI.

Tema 7. Opranu3mMsbl ¥ cpeja 00UTaHUA

OKoJiornyeckre (PakTopbl U 3aKOHOMEPHOCTU UX AercTBUs. Knaccudukanms
9K0JIOTHUYeCKUX (haKTOPOB: abroTHUeckue, boTHUeCKue, aHTporioreHHbIe. OO1IHe
3aKOHOMEPHOCTH JeNCTBUSI KOoJorhuueckux (akropoB. [IpaBuwio munumyma (K.
[npenrens, H). JIubux). TonepaHTHOCTb. OBPHUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbI.

Abuotnueckue ¢akTopel. CBeT KakK 3KOJOTHYeCKui ¢akrTop. /[lelicTBre
pa3HbIX yYaCTKOB COJTHEYHOIO CIeKTpa Ha OpPraHu3Mbl. DKOJOTMYeCKHe TPYIIIIbI
pacTeHUM U >KMBOTHBIX MO OTHOLIEHWIO K cBeTy. CHrHajabHasi pOJb CBeTa.
doTOonepruo3M.

TemniepaTypa Kak 3kKosiorudeckuii akrtop. [leiicTBue TemrmepaTypbl Ha
opraHusMbl. [1oMKUIOTepMHbBIE U TOMOWOTEPMHbIE OPraHW3Mbl. DBPUTEPMHbIE U
CTEHOTEPMHbIE OPraHU3MBI.

BnakHocTh Kak 3Kosiorndeckuid Qaktop. IlpucrocobieHusi pacTeHUd K
NoJiiep>KaHuio BoAHOro OanaHca. Kiaccudukaiys pacTeHuil MO OTHOIIEHHIO K
Bogie. [Tpucrioco6eHyst J)KUBOTHBIX K M3MEeHEeHUI0 BOJHOTO PeXKUMA.

Cpezbl 00WTaHUs OpPraHU3MOB: BOZHAsl, Ha3eMHO-BO3/YIlIHasi, TMOYBEHHas,
ryOvHHAsT ~ TIOJTIOUBEHHAs, BHYTpHOpPraHu3MeHHas.  DPU3NKO-XUMUUYECKHEe
ocobeHHOCTH cpesi obutaHusi opraHu3moB. [IpucriocobyieHUsi OpraHU3MOB K
)KW3HU B pPa3HbIX Cpejlax.

buonornueckue putMmel. BHeliHue M BHyTpeHHUe pPUTMbL. CyTOUHbIE U
rofyuHble pUTMBI. [IpHCTIOCO0/IEHHOCT, OPraHW3MOB K CE30HHBIM H3MEHEHHUSIM
yCJIOBUM KU3HU.

JKusHenHble Qopmbl  opraHusMoB. [loHsiTue o0 J>KU3HeHHOW (opme.
JKvizHeHHbIe (POPMBI pacTeHUM: JiepeBbsi, KyCTapDHUKHU, KyCTapPHUUKHU, MHOTOJIETHHE



TpaBbl, OJHOJIeTHHE TpaBbl. JKu3HeHHble (OPMbI >KUBOTHBIX: THAPOOHOHTHI,
reo0HOHTBI, a3p0OMOHTBI. OCOOEHHOCTH CTpOoeHus ¥ 0bpa3a JKU3HH.

buotnueckrie  dakTopel.  Buabl  OMOTHYECKMX  B3aUMO/IeHCTBUI:
KOHKYPEHIIYsI, XMII[HAYeCTBO, CUMOMO03 U ero ¢opmel. [Tapa3uTisM, Koorepalus,
MyTyaau3M, KOMMeHcau3M (KBapTHPAHTCTBO, HaxjiebHUuecTBo). HeTpodrueckue
B3auMojielicTBus  (Tonuueckue,  (opudeckue, (abpuueckue). 3HaueHHe
OMOTHYECKNX B3aWMOJEMCTBUM /11  CYI[eCTBOBAaHWS OPraHu3MOB B cpefie
obuTanus. [IpUHIUIT KOHKYPEHTHOTO UCK/TFOUeHUSI.

JleMoHCTpanuu

Tabmuipl U cxeMbl: «3JKojiornyeckue (akTopbl», «CBeTOBOM CHEKTp»,
«3DKOoJIoruueckKre T'pYIIbl )KUBOTHBIX 10 OTHOIIIEHUIO K CBeTy», «TeryioKpoBHbIe
JKUBOTHBIE», «XO0JIOIHOKPOBHbIE JKUBOTHBIE», «PU3H0/OTHUECKHe afanTaiin
KUBOTHbIX», «Cpeapl 00UTaHUSI OpPraHU3MOB», «bBHO/IOTHYECKHE DPUTMBI»,
«Ku3HeHHble  ¢dopMbl  pacTeHHMM», <« Ku3HeHHbIe  (OPMBI  JKHMBOTHBIX»,
«DKOCHCTeMa IIUPOKOMCTBEHHOTO Jiecay, «DKOCUCTeMa XBOHWHOIO jieca», «Llerm
MMUTaHUS», «XUIMHAUECTBO», «llapasutusm», «KoHkypeHiys», «CumMOm03»,
«KoMmeHcanusm».

OO6opyoBaHue: repbapuyd pacTeHWUN W JKUBOTHBIX, TIPUCTIOCOOMEHHBIX K
B/IWSTHUIO PAa3/IMUHBIX 3KOJOTMUeCKUX (pakTopoB, repbapuu CBETOJIOOMBBIX,
TeHe/F0OMBLIX W TEeHEeBBIHOC/MBBLIX paCTeHHH, CBeTO/0OMBLIe, TeHemrobuBbie U
TeHeBbIHOC/IMBbIe KOMHATHbIE pacTeHUs, TepOapry U KOJIJIEKIIUM TeT/IoF0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUMBBLIX pacTeHWH, uydesa TITHL] U 3Bepeid, repbapuu
pacTeHUM, OTHOCSIIMXCS K rurpodutam, Kcepodurtam, me3odutaM, KOMHATHBIE
pacTeHus1 JaHHBIX TPYII, KO/UIEKIIUM >KUBOTHBIX, OOMTAIOINX B pa3HbIX Cpefiax,
repbapuy U KOJIJIEKI[MM DPACTeHHWH U >KUBOTHBIX, 00/a/alolux dYepTamu
TIPUCIIOCOO/IEHHOCTU K CEe30HHBIM M3MEeHEeHUsIM YCJIOBUM >KW3HU, Tepbapuu u
KOJUTEKI[UM PACTeHUM U >KUBOTHBIX Pa3/UUHbIX >KU3HEHHBIX (OpPM, KOJJIEKIUU
JKUBOTHBIX, YUaCTBYIOIIUX B Pa3/INUHBIX OMOTUUECKUX B3aUMO/IeHCTBHUSX.

JlabopaTropHasi padora «BbIsB/ieHHe IIPUCTIOCOOEHNM OpraHU3MOB K
B/IUSTHUIO CBETa».

JlaGopaTopHasi palGora «BbisgB/IeHHe TIPUCITIOCOOTEHU OpraHU3MOB K
BJIUSIHUIO TeMIIepaTypbi».

JlaboparopHasti pabora «AHaTOMHUYeCKHe OCOOEHHOCTH pacTeHUHd U3
pa3HbIX MeCT 0OUTaHUSI».

Tema 8. Jkosiorusi BU/I0B M NOMY/ISALIAA

OKOoJorThYecKde  XapakKTepUCTUKW  TonyJsiuud.  [lomyssuus  Kak
buonoruueckasi cuctema. PoJjib HEOJHOPOJHOCTU Cpejibl, hH3UUeCcKUXx OapbepoB U
ocobeHHOCTel OHOJIOTMM BUIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI
nony/isitid. OCHOBHBbIEe TIOKa3aTeau TOMY/SI[UU: UUC/IeHHOCTb, TIJIOTHOCTD,



BO3paCTHasi W TMOJIOBasg CTPYKTypa, POXAAeMOCTb, TPHUPOCT, TEeMIT PpOCTa,
CMEepPTHOCTb, MUTPAL|UI.

JKoJsiorhuueckKasi CTpyKTypa mnonyssanuu. OLeHKa YUCIeHHOCTU TOMYJISLUU.
JvHaMuyKa MONynsiqud U eé peryysaius. bUoThYecKud TMOTeHUWan TMOMYJISLUH.
MopenupoBaHue JUHAMUKU MOMy/siud. KpuBble pocTa YMC/IeHHOCTH TTOMYJISALIUY.
KpuBble BbDKMBaHUSA. Peryssiys 4MCIEHHOCTH TMOMNYJ/SIUMW: PoJib (haKTOpPOB,
3aBUCALLUX U He 3aBUCSIIUX OT TJIOTHOCTU. DKOJIOTUUECKre CTpaTeruy BUIOB (T- U
K-ctpaterun).

[TonsiTrie 06 sKoIOTUUECKOM HuIlle BUAA. MectoobuTtanue. MHOromepHas
MoZienb 3Kosiormdyeckord HumM k.M. XaturHcoHa. Pa3mepnl 35KO/0rWuecKou
HuLlU. [ToTeHIMabHAas U peany30BaHHAsA HULLIU.

Bupn kak cucrema mnonynsiud. Apeanbl BUJOB. BUABI U HUX >KU3HEHHbIE
CTpaTeruu. JKOJIOTUYeCKHe SKBUBAJIEHTHI.

3aKOHOMEpPHOCTU TIOBeZIeHUs] W MUrpalyid >KMBOTHBIX. buosoruueckue
VIHBa3UU Uy>KepPOJHbIX BU/OB.

JdeMoHCcTpanuu

IToptper: . Y. XaTuMHCOH.

Tabmuibl W CXeMbl: «DKOJIOTUYECKHEe XapaKTepUCTUKU —TOMyJ/ISILUn»,
«IIpocTpaHCTBeHHast  CTPyKTypa  nomyJjsiuuu», «Bo3pacTHele  nUpamMu/bl
rony/sAiumn», «CKOpPOCTb  3acejieHUsI [IOBEPXHOCTU 3eM/IM  pas3/IMYHbIMU
opraHusmamMu», «Mogesnb 3Kkonorudeckor Huiy k. . XaTumHCOHa».

Ob6opyaoBaHue: repbapyy pacTeHuH, KOJIIEKIIUU )KUBOTHBIX.

JlaGopaTopHast pabGora «[IpucrocobyeHHsi ceMSH  pacTeHHuH K
pacceeHuIo».

Tema 9. Ko0/10rus c000IMEeCTB. JKO/JIOrHYE€CKHE CHCTeMBI.

CoobijectBa opraHu3aMoB. buoiieHo3 U ero cTpykrypa. CBSI3U MeXAy
opraHusMamu B OHOL[eHO3e.

JkocucteMa Kak OTKpbIiTas cuctema (A. k. Tencim). PyHKIMOHAIbHBIE
0/I0KM OpraHvM3MOB B 5KOCHCTeMe: TIPOAYLIEHThI, KOHCYMEHTBI, peAyIeHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1jernmd U ceTH. AOUOTHUYecKHe OIOKH
5KocucTeM. IToUBbI U Wbl B 3KOCUCTeMax. KpyroBopoT BeljeCcTB U MOTOK SHEePIUur
B 3KOCUCTEMe.

OcHOBHBIE  TIOKa3aTenu  3KOCUCTeMbl. buomacca w mpoaykuus.
OKosioruueckye mMpaMu/ibl urcesi, 6omMacchl U SHePTyu.

Junamuka skocucmem. Kamacmpocpuueckue nepecmpoliku. daykmyayuu.
HarmpaB/jieHHbIe 3aKOHOMEpHBIE CMEHBbI COOOIeCTB — CyKI[eCCHH. IlepBUUHBIE U
BTOPUYHbIE CYKLECCMA W WX T[PUYMHBI. AHTDPOIIOreHHble BO3JEWCTBUSA Ha
cykueccud. KinrMakcHoe coobiiiectBo. briopasHoobpasuve 1 MoHOTa KpyroBopoTa
BeIIleCTB — OCHOBA YCTOMUMBOCTU COOODIIeCTB.



[Tpupo/iHbIe 3KOCUCTEeMBI. JKOCUCMeMbl 03€p U peK. DKocucmembl Mopel U
OKeaHoB. DKocucmembl MyHOP, 1eco8, cmenetl, NyCMblHb.

AHTpomMoreHHble 3KOCUCTEMBI. ATpO3KOCHCTeMa. ArpolleH03. Pasmnuust
Me)KZly aHTPOIIOT'eHHBIMU U TIPUPOJHBIMU SKOCUCTEMaMHU.

Ypb6o3kocuctembl. OCHOBHble KOMITOHEHTbI ypboskocucteM. I'opopckas
dbmopa u dayHa. CuHaHTpomnu3alusi TOpPOJACKOW (ayHbl. buonoruueckoe u
X035IMCTBeHHOE 3HaUeHKe arpo3KOCHUCTeM B ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMO/IeHiCTBUI OPraHM3MOB B
sKocucTemMax. Poib KackaoHoz2o 3ggekma u e8udos-30ucpukamopos (Karouesbix
8U008) 8 (pyHKYUOHUpOBAHUU 3Kocucmem. IlepeHOC 3HEPTUM U BEIECTB MEXIY
CMeXXHBIMU 3KOCHCTeMaMU. Y CTOMUHMBOCTb OPraHU3MOB, TIOMY/ISIUNA U 3KOCUCTEM
B YCJIOBUSIX €CT@CTBEHHBIX U aHTPOMOTeHHBIX BO3/1eliCTBUM.

Mexanusmbli 8o30delicmaust 3aepsi3HeHUll  pasHbIX munoes Ha
cyb0p2aHU3MEeHHOM, Op2aHU3MEeHHOM, NONY/ASYUOHHOM U 3KOCUCMEMHOM YPOBHSIX,
OCHOBbl  5KO/102UYECKO20  HOPMUPOBAHUSI  AHMPONO2EHHO20  B8030elicmaus.
MeTo/10/10T1si MOHUTOPHHIA €CTECTBEHHBIX M aHTPOIIOTeHHbIX 3KOCUCTEM.

JleMoHCTpanuu
[Toptpet: A. Ik. TeHC/H.
Tabmiuel W CXEeMBbL: «CTpyKkTypa  OWOI[eHO3a», «JKocucTema

IIIMPOKOJIMCTBEHHOTO Jleca», «JKOCHCTeMa XBOWHOTrO Jjieca», «DyHKIMOHATbHbIE
IPYNIBl OPraHW3MOB B 3KOCHUCTEME», «KpyroBOpOT BeIleCTB B 3KOCHUCTEME»,
«eru nmuTaHus (MacTOMIIHAS, TeTPUTHAs)», «DKOJIOTUUECKast ITUpaMUZia UMCesT»,
«DKoJlorhyeckasi TTipaMu/ila OMoMacchl», «OKOIOTHUecKas MipamMu/ia SHePTryn»,
«Obpa3oBanue 6omoTa», «IlepBruHas Cykijeccusi», «BoccTraHoB/ieHre Jjieca 1moce
rokapa», «JKocucTeMa 03epa», «ArpoleHo3», «KpyroBopoT BelleCTB U IOTOK
SHEpPIUH B arporieHo3e», «[Ipumepsl ypbosKocHucTeM».

Ob6opynoBanue: repbapry pacTeHUM, KO/UTEKITMM HACEKOMBIX, Uydesia IITHI| 1
3Bepei, repbapuu Ky/IbTYPHBIX U AUKOPACTYIIIUX PaCTeHUi, akBapUyM KaK MO/IefTb
9KOCUCTEMBI.

IIpakTuueckas pabora «/3ydyeHue u onvcaHre ypo03KOCUCTEMBD».

JlaGopaTopHast paGora «lI3yueHre pa3HOOOpa3Wsi MeJKHX ITOUYBEHHBIX
YJIeHUCTOHOTUX B Pa3HBIX 3KOCHUCTEMAaX».

OKCKypCcHAA «IDKCKYpCHsI B THUITUUHBIA OHWoreornieHo3 (B AyOpaBy, Oepe3HsiK,
e/IbHUK, Ha CYXO/I0MbHBIN WK TTIOMMEeHHBIN JIyT, 03ep0, 00/10TO)».

OKCKypcusa «OKCKypCUsi B arpo’kocucreMy (Ha Tojie WiIA B TeIIMYHOe
XO3SIMCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTema

buochepa — obmierviaHetapHasi 000Ji0uka 3eM/M, Tjle CYIEeCTBYeT WU
CylIlecTBOBaJia Ku3Hb. Pa3BuTre npescraBieHuit o 6uocdepe B Tpyzax 3. 3tocca.



Yuenue B. . BepHazckoro o 6uochepe. Obnactu brocdeps! u eé coctas. KuBoe
Bell[eCcTBO 6rocdepsl U ero PyHKIUH.

3aKOHOMEpPHOCTH CyIriecTBoBaHus Onochepsl. OcobeHHOCTH O6Hochephl Kak
ryiobanpHON 3KocHCTeMbl. [JuHaMudeckoe paBHOBecHe B 6rocdepe. KpyroBopoTsl
BeIlleCcTB U OMoreoxuMudeckue LUKIbI (yI/iepofa, a3oTa). PUTMUYHOCTD SIB/IEHUM
B 6rocdepe.

3oHa/bHOCTL OWochepel. TloHsiTie o 6uome. OCHOBHble OHOMBI CYIIIH:
TYH/Ipa, XBOWHbIE jieca, CMelllaHHbIe U IIMPOKO/IMCTBEHHbIE Jieca, CTelr, CaBaHHbI,
MyCTBIHY, TPOTIMUECKHe Jieca, BEICOKOTOPbsi. Kumat, pacTUTe/IbHBIN U KUBOTHBIM
MHP OMOMOB CYIIIN.

CTpyKTypa 1 (OYHKIIMS )KUBBIX CUCTEM, OlleHKa UX peCypCHOTI0 ToTeHI1ana u
6uochepHbIX QYHKIUH.

JleMoHCTpanuu

[Toptpetsl: B. U. BepHaackui, 3. 3rocc.

Taburel 1 cxembl: «I'eocdepbl 3emmn», «KpyroBopot a3oTa B IPHUPOJE»,
«KpyroBopot yrnepoma B mpupofe», «Kpyropopor Kucaopojia B TIPHUPOJE»,
«KpyroBopot Bozbl B mpupoze», «OCHOBHbIE OMOMBI CyIn», «KiuMaTthueckue
nosica 3emnn», «TyHapa», «Taira», «CmelaHHbii nec», «IIIMpokKo/rCTBeHHbIN
nec», «Crenby», «CaBaHHa», «IlycTbiHs», « TponuuecKui jec».

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

Tema 11. Yest0BeK M OKpy)Kawuias cpeja

OKosloruueckde KpU3WMChbl W MX TNpUYMHBL. Bo3zelicTBue desoBeKa Ha
ouocdepy. 3arpssHeHHe BO3ZAYIITHOW cpeabl. OXpaHa BO3Ayxa. 3arps3HeHHe
BOAHOUW cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3spyiieHve mnouBbl. OxpaHa
TIOUBEHHBIX PeCypCOB. VI3MeHeHHe KIMMara.

AHTpOIoreHHOe BO3/I€MCTBUE Ha paCTUTe/bHbIA U XKUBOTHbIM MUpP. OXpaHa
pPacCTUTE/ILHOTO U >XMBOTHOrO Mupa. OCHOBHBIE TIPUHIUIBI OXPaHbl MPUPO/IbI.
Kpacuble kuHuru. Ocob0 oxpaHsemble mpupogHbie Tepputopun (OOIIT).
BoTaHuueckyre cafibl ¥ 300/I0TUUeCKre TIapKH.

OcHOBHbIe TIPUHLIMITBI YCTOMUWMBOTO DPA3BUTHSI Ue/lOBeUeCTBa W TPUPOJBI.
PaijoHasibHOe ~ TIPUPOIOTIONB30BaHHE U COXpaHeHHe  OHMOIOTMUeCKOTo
pa3sHooOpasusg 3emyn. OOIHe 3aKOHOMEPHOCTH TIJI00Aa/NbHBIX 3SKOJIOTHUYECKUX
Kpu3rcoB. OcOOeHHOCTH COBPEMEeHHOT'0 KpH3Kca U ero BeposiTHbIe TI0C/Ie/ICTBUSI.

Pa3BUTHe MeTO/I0B MOHMTODUHIA pPAa3BUTHSI OMACHBIX TeXHOTeHHBIX
niporieccoB. CucmemHble uccne008aHusi nepexoda K pecypcocbepezaroujeli U
KOHKYpeHmocnocobHoll sHepeemuke. buonozuyeckoe pasHoobpasue u 6uopecypchbi.
HayuoHanbHble uH(OpMayuoHHble cucmembl, obecneuugarowjue oocmyn K
uHgopmayuu no cocmosiHUO omoe/nbHblX 8U008 U 3Kocucmem. OCHO8bI



sKopeabuaumayuu 3Kocucmem U cnocobos 60pbObI C 6UONOBPEHCOeHUSMU.
PekoHcmpyKkyusi MOPCKUX U HA3eMHbIX 3KOCUCEM.

JleMoHCcTpanuun

Tabmubl W cXeMbl:  «3arpsi3HeHHe  atMocdepbl»,  «3arpsi3HeHue
rugpocdepel», «3arps3HeHrde TMOuBbI», «I[lapHUKOBBI 3dderT», «Ocobo
OXpaHsieMble PHUPO/HbIE TEPPUTOPHM», «MO/Ie/! YIIPaB/ISIeMOT0 MHPa».
ObGopyznoBanue: (ororpaduu OXpaHsIeMbIX pacTeHWM U >KUBOTHBIX KpacHoi
kHUru Poccutickor ®@enepaiyy, KpacHol KHUTY pervoHa.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI I10
bHNOJIOI'MN HA YPOBHE CPEJHEI'O OBILIEI'O ObPA3OBAHUA

JINHHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHUS
o0yuarolMMHUCs TpPOTrpaMM cpefiHero 00iero o6pa3oBaHus: JUYHOCTHBIE,
MeTaripeIMeTHbIe U TIpe/IMEeTHBIE.

B CTpyKType TUUHOCTHBIX Pe3y/bTaTOB OCBOEHUs MPOrpaMMbl 10 6H0/IOTHH
BbI/le/IeHbl CJIe/IVIOIIe COCTaB/ISIFOIIMe: OCO3HaHWe 00yuaroUMMKUCS POCCUMCKON
IPaKJAaHCKON WJeHTUYHOCTHU — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITe/TbHOCTU
W caMooripefie/leHUI0, Haauyue Momugayuu K oOyueHuto  Ouosioruy,
ye/neHanpaeneHHoe pasgumue BHYTPeHHUX YyOeX[eHU JUUYHOCTU Ha OCHOBe
K/TFOUeBbIX IIeHHOCTe W HCTOPUUECKUX TpaJWLIK pa3BUTHSI OHO/IOTMUeCKOTro
3HaHUsI, 20MOBHOCMb U CNOCOOHOCMb 00YUaroIUXCs PYKOBOACTBOBATLCSI B CBOeM
JesiITeTbHOCTU  1|eHHOCTHO-CMBICJIOBBIMK ~ YCTAaHOBKAaMM, TPUCYLLIMMUA CUCTEME
Ouosiornyeckoro  obOpa3oBaHUsl, Haauyue NPABOCO3HAHUS  SKOJOTHUECKOU
KYJIbTYPbl, CNOCOOHOCMU CMasumb Lie/Ii U CTPOUTH >KU3HEHHbIe TIaHbl.

JINUHOCTHBIE pe3y/bTaThbl OCBOEHUS MPOTPaMMbIl TI0 OMOJIOTHH OCTUTAIOTCS
B eJUWHCTBe yueOHOW M BOCHMUTATeNbHOW [eATebHOCTH B COOTBETCTBUMU C
TPA/IUIIMOHHBIMU POCCUMCKHUMU COLIMOKYIbTYPHBIMU, UCTOPUYECKUMU U J[yXOBHO-
HPABCTBEHHBIMH 1[eHHOCTSIMH, TIPUHSATHLIMU B OOII[eCTBe TIpaBWIaMH U HOpMaMH
TOBe/IeHHsI W CIIOCOOCTBYIOT TIpolleccaM CaMOTIO3HaHHWs, CaMOBOCITUTaHUS U
CaMOpa3BUTHS, pa3BUTUSI BHYTDEHHEW TIO3WLMW JIMYHOCTH, MAaTPUOTHU3MA W
yBakeHMS K 3aKOHY Y TPaBOMOPSJKY, YeJOBEKY TPyJa U CTaplLIieMy MOKOJIEHHUIO,
B3aMIMHOT'0 YBakeHHUsl, OepeXXHOTO OTHOLLIEHWS K Ky/JIbTYDHOMY HacleJuio U
TPaJIMLIUSIM MHOTOHALIMOHa/bHOTO Hapojia Poccuiickoit ®epepauyd, npyupoje U
OKpYy>Karoleun cpefe.

JINuHOCTHBIE pe3y/ibTaThl OCBOeHUs1 yueOHOro ripegmeTa «bBuomorHs»
JIO/DKHBI OTPaXkaTh TOTOBHOCTD U CTIOCOOHOCTh 00yUaroImIMXCsi PyKOBO/ICTBOBATHCS
chopMUpOBaHHOM BHYTpeHHeM TMO3Ul[Meld JUYHOCTH, CMCTeMON I[@HHOCTHBIX
OpUeHTALUid, TIO3UTHUBHBIX BHYTPEHHHUX  YyOeXJeHulW, COOTBETCTBYIOILIUX
TPaJULMOHHBIM LIeHHOCTSIM DPOCCHMCKOrO OOIlecTBa, paclliMpeHhe >KU3HEHHOTO
OMbITa U OMbITa JeATe/IbHOCTH B IpOLiecce peany3aljii OCHOBHBIX HarpaB/eHUU
BOCITUTaTeIbHOU J1esiTeTbHOCTU, B TOM YUCJIe B YaCTH:

1)rpa)kaHCKOr0 BOCIMTAHUSA:

c(OpMHUPOBAHHOCTb IPA’KJAHCKOW MO3ULIMK 00yyarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YjieHa POCCUICKOro 00I1iecTBa;

OCO3HaHWEe CBOUX KOHCTUTYI[MOHHBIX TIpaB W 00si3aHHOCTeH, yBakeHHe
3aKOHa U MpaBOIops/IKa;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM [esTelbHOCTH TIPU CO3JaHUHU
y4eOHBIX TIPOEKTOB, pellleHWH yueOHBbIX W TO03HaBaTebHBIX 3a/lay, BBITOTHEHUH
OUMoMOrMUeCKUX SKCTIepUMEHTOB;

CTIOCOOHOCThL ~ OTIpeieNIiTh COOCTBEHHYIO TIO3WI[MIO TI0 OTHOIIIEHWIO K
SIBJIEHUSIM COBPEMEHHOM >XU3HU 1 0OBSCHSTH e€;

yMeHHe yUWUThIBaTb B CBOMX [IeHICTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJIEMCTBHUS JTFOJIEN C pa3HBIMU YOEXKIeHUSIMU, KYJIbTYPHBIMU 1[€HHOCTSIMU U
COLIMAIbHBIM T0JIO)KEeHHEM;

TOTOBHOCTh K COTPYZHWYECTBY B TpOLleCCé COBMECTHOI'O BbITIOTHEHUS
y4eOHBbIX, TIO03HaBaTeIbHLIX M HCCAe0BaTebCKUX 3afiad, YBaKUTEJHLHOTO
OTHOIIIEHHSI K MHEHMIO OIMIOHEHTOB TIIPH OOCY)XIEeHHWH CIIOPHBIX BOIIPOCOB
OUMOIOTMUeCKOTO CO/IePyKaHuS;

TOTOBHOCTh K T'yMaHWUTapHOH 1 BOJIOHTEPCKOM J1esiTe/IbHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHMS:

c(hOpMHPOBaHHOCTb POCCUMCKOU IPa’KIaHCKOM WJIeHTUYHOCTH,
MaTpyUoOTH3Ma, YBaXKeHUsI K CBOEMY Hapo/ly, UyBCTBAa OTBETCTBEHHOCTU Iiepef
PogvHoM, ropmocTu 3a CBOM Kpau, CBOWO PoauHy, CBOM $3bIK U KYJBTYPY,
TIPOIIL/IOe M HacCTosilljee MHOTOHAI[MOHAILHOTO HapoZia Poccuy;

1[eHHOCTHOE OTHOIIIeHWEe K TIPUPOTHOMY HaC/Ie[IuI0 U TTaMSITHUKAaM MPUPO/BI,
NOCTXKeHrsM Poccuu B HayKe, MCKYCCTBe, CIIOPTe, TEXHOJIOTHUSX, TPY/E;

CTIOCOOHOCTh OI[€HMBATh BK/aJi POCCHMCKHUX VUEHBIX B CTAaHOBJEHHE W
pa3BuThe OHOMOrMM, TOHWMAHWS 3HaueHUsT OHOJIOTMM B TI03HAHWM 3aKOHOB
TIPUPO/IBI, B JKU3HU UeJIOBeKa ¥ COBPEMEHHOT0 00ITIeCTBa;

uzieiiHast yOe)KJEHHOCTb, TOTOBHOCTb K CJy)KeHHI0 U 3amure OTedecTBa,
OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HaHUe TyXOBHBIX LIeHHOCTEM POCCUMCKOT0 HapO/a;

c(hOpMUPOBAHHOCTh HPDABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 MOBe/IeHUS;

CTIOCOOHOCTh OIIeHWBAThb CUTYAl[dI0 W TPUHHUMAThb OCO3HAHHBIE peIeHHs,
OpUEeHTUPYSICh Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMbI U 11eHHOCTH;

0CO3HaHHe JIMYHOT'O BKJ/IaJia B IIOCTPOEHHE YCTOMUMBOrO OyAyIIero;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POJIUTEJISIM, CO3J,aH1I0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHSTHS LIEHHOCTeM CeMeWHOM JKU3HU B COOTBETCTBUU C
TpaJuLMsIMU HapoZoB Poccuy;

4) 3cTeTU4YeCKOro BOCIUTAHMSA:

3CTeTUUYEeCKOe OTHOIIIeHHe K MHpPY, BK/IOuUasi 3CTeTHKY ObITa, HAYYHOTO U
TeXHUYEeCKOT0 TBOPUECTBA, CTIIOPTa, TPy, 00IIIeCTBeHHBIX OTHOIIIEHHA;

TOHMMaHHWe SMOLIMOHAIbHOTO BO3/IeMCTBUS )KUBOM TIPUPO/IbI U €€ 1|eHHOCTH;



TOTOBHOCTh K CaMOBBIDa&)KEHHIO B pasHBbIX BHAX HCKYCCTBa, CTpPeMJieHHe
TIPOSIBJISITH KaueCTBa TBOPUECKOM JIMYHOCTH;

5) ¢usnueckoro BoCHUTAHUA, (GOPMHPOBAHHUA KYJILTYPbI 30POBbSA H
IMOIMOHA/ILHOTO 0/1ar0mo/Tyunsi:

MOHVMaHWe W peajv3alivs 370poBoro W 0Oe3omacHoro obpasa >KWU3HU
(3mopoBoe  mMTaHWe, COOJIOJieHWEe  TUTMEHWUYeCKWX TpaBUI U HOPM,
cOa/aHCUpPOBaHHBIA pEXUM 3aHATHUM W OTAbIXa, Ppery/spHas du3nueckas
aKTUBHOCTb), O€pe)KHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIIeHUsS K
coOcTBeHHOMY (PM3UUECKOMY U TICUXUYeCKOMY 3/I0POBbIO;

MOHWMaHWe 1[eHHOCTHM TIpaBUI WHWBUJYAJbHOTO U  KOJJIEKTUBHOIO
0e3011aCHOTO MMOBe/IEHHS B CUTYAIHSIX, YIPOXKAIOIIUX 3/I0POBBIO U YKU3HU JTFOZIEH;

OCO3HaHUWe TIOCTe/ICTBUN W HENpHUSATHS BPEJHBIX MPUBBIYEK (yroTpebsieHust
aJIKOT0J15, HADKOTUKOB, KYPeHHUs]);

6) TpyAOBOro BOCIIUTAHMS:

TOTOBHOCTB K TPYZY, OCO3HaHHe [IeHHOCTH MAacTePCTBa, TPY/J0/t00He;

TOTOBHOCTh K AKTUBHOW [1eATe/TbHOCTU TEXHOJOTMYeCKOW U COLMaTbHOU
HarpaB/IeHHOCTH, CIIOCOOHOCTb WHUI[MMPOBATh, TJIAHUPOBaTh U CaMOCTOSITE/IbHO
BBITIOTHSITh TaKyIO [1esiTe/IbHOCTh;

WHTEepeC K pa3/MuHbIM cepaM TMpodeccuoHa/lbHON /esTe/IbHOCTH, YMeHUe
CoBepIllaTb OCO3HAHHBIA BLIOOD OyAyiiel mnpodecc W peanu30BBIBATH
coOCTBeHHbBIe XKU3HEHHbIe TI/IaHbI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHMIO M CamM00OOpa30BaHUIO Ha
TIPOTSDKEHUH BCel JKU3HU;

7) 3KO/IOTUYeCKOro BOCIUTAHUA:

9KO0JIOTUYEeCKH Iiejiecoo0pa3Hoe OTHOIlIeHHWe K TIpUpOojJile KaK HCTOUHUKY
)KU3HU Ha 3eMJie, OCHOBe eé CYII|eCTBOBaHUSI;

TIOBBIIIIEHNEe YPOBHSI 3KOJIOTHUECKOW KYJIbTYphl: ITIPHOOpeTeHHe OIlbiTa
TJIAHUPOBAHUSI TIOCTYIIKOB M OIIeHKM WX BO3MOJKHBIX TIOCTE[CTBUN  [I/Is1
OKpY>Karollen cpe/ibl;

0CO3HaHuWe r700a/bHOT0 XapakTepa 3KO0JIOTHUYeCKuX TpobsieM M MyTell ux
pellleHusI;

CIIOCOOHOCTh MCTIONB30BaTh TIpUOOpeTaemMble TP M3yUeHUH OMOIOTHU
3HaHWSI W yMeHUs TpH pellleHUH TMpobseM, CBSI3aHHBIX C PpaLMOHA/IBHBIM
MIPUPO/IOTIONb30BaHMeM  (COOJto/leHre  TMpaBW  TIOBeJjeHUsi B TIPUPO/Ie,
HaripaB/ieHHBIX Ha COXpaHeHWe paBHOBECHsI B JKOCHUCTeMax, OXpaHy BH/IOB,
9KOCHUCTeM, brocdepsl);

aKTMBHOE HerpusTHe [eWCTBUM, MNPUHOCAIIMX BpeJ, OKpyKaroleu
TIPUPOJTHOM CpeZie, yMeHWe TPOTHO3MPOBaTh Heb/aronpusTHbie KO0JIOTHYecKHue
TI0C/IeICTBUSI TIPeATIPUHUMAEMBbIX JIeHCTBHI U TTPeIOTBPAl[aTh UX;



Ha/JIMyKe Pa3BUTOTO SKOJOTMUeCKOTO MBIIIIeHHS, SKOJOTUUeCKO KyIbTYpBhl,
OTIbITA JesiTeIbHOCTH 9K0JIOTUYECKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ZICTBOBaTbCSI UMM B TI03HaBaTe/bHOW, KOMMYHHUKAaTHBHOW U COI[HAIbHOMN
TIPaKTHKe, TOTOBHOCTU K yUaCTHIO B TIPAKTUUECKOU JesiTe/TbHOCTU IKOIOTMUeCKOou
HarpaB/IeHHOCTHY;

8) 1leHHOCTH HAyYHOT'0 MO3HAHUSA:

chOpMUPOBAHHOCTh MHPOBO33p€HHs], COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsS HayKd U OOI[eCTBeHHOW MPAaKTUKHW, OCHOBAHHOTO Ha Juajore
KyJbTYP, CIIOCOOCTBYIOII[ETO OCO3HAHHUIO CBOETO MeCTa B MOJIUKY/IbTYPDHOM MUDE;

COBepIIIeHCTBOBaHWe $I3bIKOBOM W UWTaTe/NbCKOW KY/IbTYPhbl KaK CpeZCTBa
B3aMMOZIEMCTBUSI MEXKAY JTFOIbMU 1 TIO3HAHUS MUPa;

MOHUMaHue crieludruky OUoNMoTMM KakK HayKd, OCO3HaHWS €€ PO B
dbopMHpOBaHMY pal[MOHATBLHOTO HAYYHOTO MBIIIEHUS, CO3/IaHHUH 11eJIOCTHOTO
npe/icTaB/eHrdss 00 OKpy)KarollleM MHUpe KaK O e[MHCTBe MPHPOJbl, uejoBeKa U
o0IriecTBa, B ITI03HAHWM TIPUPOJHBLIX 3aKOHOMEPHOCTEM U pelleHrdd Ipobiem
CcoXpaHeHUsi TPUPOJAHOT0 PaBHOBECHS;

yOe)XIEHHOCTh B 3HAUMMOCTH OHOJIOTUM /11 COBPEeMeHHOM LMBU/IN3allUK:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHSI Me[WLMHBI, CO3/jaHUe TepCIIeKTUBHbIX
OMOTEXHO/IOTUM, CITOCOOHBIX  pellaTb  pecypcHble  MpobJieMbl  pa3BUTHS
Ye/IOBeUeCTBa, MOMCKA MyTel BbIXO/A W3 IVI00ATBHBIX 3KOJOTHUYeCKUX TIpobsieM U
obecrieueHrsi Tepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PallMOHATbLHOMY
WCTIO/Tb30BaHUIO TIPUPO/IHBIX PecypcoB M (OPMUPOBAHUIO HOBBLIX CTaHAAPTOB
JKU3HU;

3aMHTEPEeCOBAHHOCTb B TIONyYeHUM OWOJIOTUUECKHUX 3HAaHUM B I[e/ISIX
TIOBBIIIIeHUsT  001leld  Ky/JbTypbl, €CTeCTBEHHO-Hay4HOW TpaMOTHOCTH, KakK
COCTaBHOW YacTW (DYHKIJMOHA/ILHON rPaMOTHOCTH O0OydYaromuxcs, hopMUpyeMou
TIPYU W3yUYeHUU OMOJIOTHH;

TOHUMaHUe CYIIHOCTA METO/IOB MO3HaHUsI, UCI0/Ib3yeMbIX B €CTeCTBEHHbIX
HaykKaX, CIIOCOOHOCTH WCII0/Ib30BaTh II0/lydaeMble 3HaHUS [/ aHaivd3a WU
00BsICHEHUSI SIBJIEHUM OKDY>KaloIllero MuUpa U MPOMCXOASIIMX B HEM M3MeHeHU,
yMeHUe JeflaTh OOOCHOBaHHBIE 3aK/IIOUEHHSI HAa OCHOBe HayuHBIX (DaKTOB H
VMMEIOIIUXCS IAHHBIX C 1]eJ/IbI0 TI0JTyUeHUsl JOCTOBEPHbIX BbIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITE/ILHO HCTIO/B30BaTh OHOJIOTHUYECKHe 3HaHWSA [I/Is
peliieHust Ipo6JieM B peanbHbIX )KW3HEHHBIX CUTYaLIUsX;

OCO3HaHWe I1IeHHOCTH HAay4YyHOW JesiTellbHOCTU, TOTOBHOCTh OCYIIeCTBJISATh
TIPOEKTHYIO U UCCJIe[JOBaTeIbCKYIO JIesiTeTbHOCTb UH/IUBU/TyallbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HeNpephlBHOMY  00pa30oBaHUIO M
camoobpa3oBaHUlO, K aKTHBHOMY TOIYyYeHUI0 HOBBIX 3HaHUW Mo Ouosiorud B
COOTBETCTBUHM C JKU3HEHHBIMU TTOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJ/IbTATDI

MertaripejMeTHbIe pe3yJsibTaTbl 0CBOeHUs yueOHOro mpeamera «buomorus»
BK/IFOUAIOT: 3HAuMMble /i1 (OPMUpDOBaHWS MHPOBO33peHUsI 00yJaroImuxCst
MeXIUCLUTITMHADHBIe (MeXXIIpeJMeTHbIe) oOIjeHayuyHble TOHSTHS, OTPa’karolue
1[eJIOCTHOCTh Hay4YHOM KapTMHbI MHpa MW CHelu(puKy MeTO[0B TI03HaHUS,
WCIIO/Ib3YEeMBIX B €CTeCTBEHHBIX HayKaXx (BeLeCTBO, SHeprus, siBjieHue, MpoLiecc,
CcUCTeMa, HayuHbIM (paKT, TIPUHLUII, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpus,
ucciefoBaHue,  HabmwojeHvWe,  U3MepeHWe,  SKCIIepUMEHT U Jpyrue);
yHUBepcanbHble yueOHbIe JecTBUS (TI03HaBaTe/bHbIe, KOMMYHHKAaTHBHBIE,

peryasTUBHBIE), obecrieunBaroLe ¢dbopmMupoBaHue (GyHKLMOHAIBHOU
IPaMOTHOCTM U COLMAZbHOM KOMIIETeHLMM O00ydYaloluxcsi; CrocoOHOCTh
obyuaroiuxcs VICTI0JIb30BaTh OCBOEHHbIe MeXXIUCLUII/ITMHAPHBbIe,

MHDOBO33peHUEeCKHe 3HAHWS W YHUBEpCa/bHble yueOHble [JIeHCTBUS B
MI03HABAaTe/IbHOM M COLIMATbHOM MPaKTHUKE.

B pesynbrate wu3yueHus OHOJIOTMM Ha YpOBHE CpegHero 0O0IIero
obpa3zoBanuss y obOyuarorjerocss OyayT chopMHpOBaHbI —T03HaBaTe/bHBIE
yYHUBepCabHble yueOHbIe 1elCTBHSA, KOMMYHUKATUBHbBIE YHUBEpCaIbHbIe YueOHbIe
NEeNCTBUS, perylsSTUBHbIE YHUBepCalbHble yueOHble [elCTBUS, COBMeCTHas
JesITe/IbHOCTb.

MertanpeZiMeTHble pe3y/abTaThl OCBOEHUsI TIPOrpaMMbl CpefiHero 001iero
00pa3oBaHUs [JO/DKHBI OTPaXKaTh:

OBJiafieHue yHUBepCa/IbHBIMHU y4eOHBIMU Mo3HaBaTe/IbHbIMH
JleICTBUSAAMU

1)0a3oBble jIorTHUYECKHE AeHCTBUS:

caMoCTosiTe/IkHO ~ (OpMy/nHMpoOBaTh W aKTyaqu3upoBaTh  mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTIO/Tb30BaTh TPU OCBOEHWW 3HAHWM TIPUEMBI JIOTUYECKOTO MBIIUIeHHS
(aHanu3a, cuHTE3a, CpaBHEHUs], KnaccubuKaruu, 000011ieHs ), paCKpbIBaTb CMbIC/T
OMOMOTMUeCKUX TIOHATHM (BBIJIENSATh UX XapaKTepHble MPU3HAKW, YCTaHAB/IWBATDH
CBSI3U C APYTUMU TIOHSITUSIMU);

oTipefiesiiTh 1[e/IM JleATe/TbHOCTH, 3ajJjaBasi IapamMeTpbl W KPUTEpUU HUX
JOCTHKeHUsI, COOTHOCUTD pe3yJIbTaThl JesiTe/IbHOCTU C TIOCTaB/IeHHBIMU L[e/ISIMU;

HCTI0/Tb30BaTh OMOIOrMUeCKye TIOHATHS i 00BSCHEHHUST (DaKTOB M sIBJIEHUH
JKUBOM TIPUPOJBI;

CTPOUTH JIOTUYECKHEe PpacCyXaeHusi (WHAYKTUBHbIE, MAeJyKTHUBHBIE, TIO
aHaJ/IOTHH), BBISIB/ISITh 3aKOHOMEPHOCTH M TPOTHMBOPeUHrsi B pacCMaTpUBaeMbIX
sIBJIEHUsIX, (DOPMY/TMPOBATh BBIBO/IbI U 3aK/TFOUEHHS;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe cpeAcTBa Al TIpe/iCTaB/eHUs
CYII[eCTBEeHHBIX CBsI3eid Y OTHOIIIEHHY B M3ydaeMbIX OHOJ/IOTHYECKHUX 00BeKTax, a



Takke  TMPOTUBOPEUMi  Pa3HOrO0  poOjia,  BBIABJIEHHBIX B Pa3/IUYHBIX
MHGOPMAL[MOHHBIX UCTOUHUKAX;

pa3pabaThiBaTh IJIaH pelIeHUs] MPOOIeMbl C YUETOM aHa/M3a WMEROIIUXCS
MaTepua/bHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTUBBI B [IeSITeJIbHOCTD, OLIeHWBAaTh COOTBETCTBHE Pe3y/IbTaTOB
1[eJIsIM, OLIeHUBaTb PUCKU TIOC/Ie/ICTBUMN JesITe/TbHOCTH;

KOODZMHUPOBaTh W  BBHITIOJHATH paboTy B YC/IOBUAX — peasbHOTO,
BUPTYa/bHOTO ¥ KOMOMHMPOBAHHOTO B3aUMOJEUCTBYS;

pa3BUBaTh KpeaTUBHOE MbILIJIEHHe TIPU pellleHnH XKU3HeHHBIX MpobieMm.

2)0a3oBbIe HCCIeJ0BaTe/TbCKUE AeiCTBHUA:

B/Ia/IeTh HaBbIKaMH yueOHO-HCCIeJOBaTe/IbCKOM 1 TTPOEKTHOM ZIesiTe/TbHOCTH,
HaBbIKaMH  pa3pellieHusi npobseM, CIOCOOHOCTRIO U TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY TIOUCKY MEeTO/IOB pellieHUsl MPaKTUUeCcKuX 3a/jay, IPUMeHeHUI0
Pa3/IMYHBIX METOZOB MTO3HAHUS;

WCII0/Ib30BaTh pa3/iiuHble BU/bI JIeITe/IbHOCTH T10 TIO/Ty4YeHHI0 HOBOT'O
3HaHUS, €Tr0 WHTepIpeTalud, IpeoOpa30BaHHI0 U TIPUMEHEHWI0 B yueOHBIX
CUTYyaI[UsIX, B TOM UHMCJIe TIPU CO3[jaHUM Y4eOHBIX U COI[Ma/IbHBIX TTPOEKTOB;

(dhopMHpOBaTh Hay4YHBIM TUIT MBIIIEHUs], BaZleTh HAyYHOU TEPMUHOJIOTHEH,
K/IFOUeBbIMU TIOHSATUSIMUA U METO/IaMU;

CTaBUTh W (OPMYy/IMpPOBaTh COOCTBeHHbIE 3a/aui B 0Opa3oBaTe/bHOM
JesITe/IbHOCTU Y XKU3HEHHBIX CUTYaLUsX;

BBISIB/ISITH TIPUUMHHO-CJ/IeZICTBEHHbIE CBSI3W W aKTya/lM3UpoBaTh 3ajauy,
BLIZIBUTATh TUIOTe3y eé pellleHus], HaXOAUTh apryMeHTbl [/l /l0Ka3aTe/bCTBa
CBOMX yTBePXK/IeHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUU DellleHus;

aHa/IM3UpOBaTh TOMyYyeHHble B XOJie pelleHus 3aflaud  pe3y/bTaThl,
KPUTUUECKU OLIeHWBAThb WX JIOCTOBEPHOCTb, TPOrHO3UPOBAaTh WU3MeHeHHe B HOBbIX
yCJIOBUSIX;

JlaBaTh OL[EHKY HOBLIM CUTYAI[UsIM, Ol[eHUBaTh MPHOOPETEHHBIH OIIBIT;

OCYIIIeCTB/ISITh 1[eJIeHaripaB/IeHHbIN TIOMCK TepeHoca CpejCTB U CII0CO00B
JlelicTBUS B MpoeCCUOHA/IbHYIO CPefy;

yMeTb TI€PeHOCHTh 3HaHHWS B TIO3HABATE/NbHYIO M TMPaKTHUECKYH0 00/1acTH
)KU3He lesATe/IbHOCTY;

yMeTb UHTeTPHPOBATh 3HaHHWs W3 Pa3HbIX MPeMeTHBIX 00/1acTel;

BbIIBUTaTh HOBbIe WjleH, MpejjiaraTb OpUrHMHa/IbHbIe MOZAXOJAbl U pellleHus],
CTaBUTH MMPOOIEMBI U 3a/IauH, [OMYCKAIOII1e aTbTePHATUBHbBIE PeIlleHHs.

3) pa6ora c uadopmanuei:

OpPHEHTUPOBATHCS B Pa3TMUHbIX UCTOYHUKAX UH(OpMalLnu (TeKcTe yueOHOTOo
nocobusi, Hay4yHO-TIOMYJ/ISIPDHOM JiuTepaTtype, OWOJOTMYeCKMX COBapsixX U
CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3axX [aHHBIX, B VIHTepHeTe), aHA/M3UPOBATh



MHGOpPMALMIO pa3/nUHbIX BUJOB U (DOPM TIpe/iCTaB/IeH s, KDUTUUYECKH OL[eHUBaTh
e€ JOCTOBePHOCTh U HETIPOTHBOPEUNBOCTb;

dbopMyMpoBaTh 3anpoChkl U TIPUMEHSITh Pa3/IMUHble METO/bl TIPH TIOUCKe U
orbope Ouosiornyeckoil MHGOpPMaIK, He0OXOJUMOM /IJi BBITOHEHUsT YueOHbIX
3ajay;

npuobpeTaTh OMBIT MCIO/b30BaHUSI WH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTHI, COBEPIIIEHCTBOBAaTh KY/bTYPy aKTUBHOT'O MCIO/Ib30BaHUS Pa3/TMUHbIX
TTIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  OMTHUMa/ibHYIO  ¢GOpMy  Tpe/CTaB/eHUs
6uonornueckoi nHbopmaiuu (cxeMbl, rpadyKH, JUarpaMMbl, TaOIULIbI, PUCYHKH
" Aipyroe);

WCTIO/Tb30BaTh HAyuHBIM f3BIK B KauecTBe Cpe/CcTBa Ipu pabore ¢
buonornueckot uWHMOpMalMel: TPUMEHSITh XUMHUUecKue, (u3nueckue WU
MaTemMaTUueCcKrde 3HaKU W CUMBOJIbL, (hopMysbl, abObpeBUaTypy, HOMEHK/IATypy,
WCTIO/Tb30BaTh W Tpeobpa3oBbIBaTh ~ 3HAKOBO-CUMBOJIMUECKHE  CPeJCTBa
HarJisiTHOCTY;

Bfa/leTh ~ HaBbIKAMU  pACliO3HAaBaHWMsA W 3al[uUThl  HMH(OPMAaLUH,
rH(MOPMaIMOHHON 6€30T11aCHOCTH JIMYHOCTH.

OBjiajieHle YHUBePCa/IbHBIMH KOMMYHUKATUBHBIMHU JeCTBUAMM:

1)o0menue:

OCYIIIeCTB/ISITh KOMMYHHKALIUM BO BCeX cepax >KU3HHU, aKTUBHO yUaCTBOBATh
B /Majiore WM AUCKYCCUU TIO CYIIeCTBY oOcCykiaemoli TeMbl (yMeHUe 3a/laBaTh
BOITPOCHI, BBICKA3blBaThb CYKIEHUSI OTHOCHUTETHHO BBIMIOHEHUSI TIpe/jlaraeMou
3a/lauM, YUUTbIBaThb WUHTEPEeChl W COTJIaCOBAHHOCTb TMO3UIIUNA APYTUX y4aCTHUKOB
Avaiora Wi JUCKYCCUN);

pacrio3HaBaTh HeBepbOasibHble CpeficTBa O0OIlleHUsl, TIOHMMaTh 3HaueHue
COLIMA/IbHBIX 3HAKOB, TPEeATOChIIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CHUTYal[ui,
yMeThb CMSITUaTh KOH(IUKThI U BeCTU NeperoBOPbI;

B/a/IeTh pa3MUHBIMM criocobaMy 0OI1l[eHUs] ¥ B3aUMO/IeNCTBUS, TIOHUMATh
HaMepeHUs1 IPYTUX Jito/lel, MPOsIB/IATh YBaKUTe/IbHOe OTHOIIIeHWe K coOeceJTHUKY
Y B KOPPEKTHOU (popMe (hOpMy/IMpOBaTh CBOU BO3PaKeHUSI;

pa3BEépHYTO U JIOTMYHO M3JlaraThb CBOK) TOYKY 3peHUsI C UCMO/b30BaHUEM
S3BIKOBBIX CPE/ICTB.

2)coBMeCTHasl ieATe/IbHOCTh:

TOHUMaTh U UCI0/b30BaTh TMpeuMyllleCcTBa KOMaHAHOW U UHAWBUAYaTbHOU
paboThI IpU pelieHrr OMOJI0rnUecKoii ITpobiemMbl, 000CHOBLIBATH HEOOXOUMOCTD
TIpUMeHeHHs TPYNIOBbIX (HOPM B3aUMO/IeHCTBUS TIPY pellleHuH yueOHOM 3a1aum;

BbIOMpaTh TeMaTHWKy W MeTO/lbl COBMECTHBIX [AeWCTBUM C yuéTOM OOIIMX
WHTEPEeCOB U BO3MOYKHOCTeH Ka)K/Ioro usieHa KOJIJIeKTUBa;



MPpUHUMaTh  LieJid  COBMECTHOW  JIesiTe/lbHOCTH, OpraHU30BbIBaTb U
KOODJVMHUPOBAaTh [IeMCTBUSI T0 €€ [JOCTHM)KEeHWIO: COCTaB/sATh IJlaH JeHCTBUM,
pacripefiesiith POJd C YYETOM MHEHHH YYaCTHHUKOB, OOCYKIaThb pe3y/bTaThl
COBMECTHOM paboThI;

OLleHMBaThb KaueCcTBO CBOEro BKJ3Jla M KaKJOr0 YyuyaCTHHMKA KOMaHZbl B
oOr111uii pe3y/sbTar 10 pa3pab0TaHHBIM KPUTEPHSIM;

rpejJjiaraTh HOBbIE TIPOEKThI, OLIeHWBaTh W/ed C TIO3WUIMA HOBU3HBI,
OpPUTMHAbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTY;

OCYLIECTB/ISITh [O3UTUBHOE CTpaTernyeckoe TIOBeJieHWe B Pa3/IMUHbIX
CUTYyaLUsIX, TIPOSIB/ISITH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.

OgjajieHlie YHUBePCATbHBIMHU Pery/JIATUBHBIMU JeHCTBUAMM:

1)camoopraHu3aiusi:

WCTIO/Tb30BaTh OWOOrMYecKre 3HaHUS i BbIB/IEHUS TIpoO/eM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsIX;

BbIOMpaTh Ha OCHOBe OWOJIOTHUECKMX 3HAHWM Iie/ieBble M CMBICTIOBbIE
YCTaHOBKHY B CBOMX JIEMCTBUSIX W MOCTYMNKax IO OTHOIIEHHIO K >XKUBOU MPUPOJE,
CBOEMY 37I0POBBIO U 3/10POBbI0 OKPY KaIOILIUX;

CaMOCTOSITeJTbHO OCYLL[eCTBJISAITh MO3HABaTeIbHYI0 [1eATe/NbHOCTh, BbISIBJISATH
1Ipo0JieMbl, CTaBUTh U (POPMYIMPOBaTh COOCTBEHHBIE 3a/lauM B 0O6pa30BaTe/IbHOM
JesiTeNTbHOCTU U YKU3HEHHbIX CUTYalUsX;

CaMOCTOSITeJTLHO ~ COCTaB/ISATH IUIaH pellleHus: Tpo6/ieMbl C  YUETOM
MMEIOIUXCSl PeCYPCOB, COOCTBEHHBIX BO3MOYKHOCTe! U MpeAriouTeHUH;

JlaBaTh OI[eHKY HOBBIM CUTYaI[UsIM;

PACIIUPSTh PaMKH yueOHOTo TIpe/]MeTa Ha OCHOBe JTMUHBIX TIPe/ITIOUTeHH;

Jie/laTb OCO3HAHHBIN BBIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTD
3a pelleHue;

OlLIeHHBAaTh TTPUOOPETEHHBIN OTIbIT;

criocobcTBoBaTh  (POPMHPOBAHWIO U TIPOSIBJIEHUIO IITMPOKOW 3pyAULIMN B
pasHbIX 00/1aCTSIX 3HAHWM, TOCTOSHHO IIOBBIIIATh CBOW 00Opa3oBaTe/bHbIA H
KY/IbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaThb OL|€HKY HOBbIM CHTYal[UsiM, BHOCHUTb KOPPEKTHBBI B [1eATe/IbHOCTh,
OLIeHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJIsIM;

BJaZileTh ~ HaBbIKAMM  TO3HaBaTelbHOW  peQuieKCMM KaK  OCO3HaHUs
COBepIllaeMbIX [IeCTBUM U MBICUTE/NbHBIX TPOIECCOB, MX pe3yJbTaTOB U
OCHOBAHHM, WCIOIL30BaTh NPUEMBbI pedieKCUM /i1 OIleHKH CUTYyalldd, BbIOOpa
BEPHOTO pelleHus;

YMETb OL|€HMBaTb PUCKM ¥ CBOEBPEMEHHO TMPUHUMATh peLIeHUsl M0 HX
CHWKEeHMUIO;



MPUHUMaTh MOTHBBI M apryMeHTbl [ADYTMX TIPDU aHajau3e pe3y/bTaToB
JesiTeNIbHOCTY;

3)npuHATHE Ce0sl U APYrUX:

NIPUHUMATh Cebsl, TOHMMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

MPUHUMaTh MOTHBBI M apryMeHTbl [APYTUMX TIPDU aHajiu3e pe3y/bTaToOB
JesiTeNIbHOCTY;

MpY3HABaTh CBOE MpaBO U MPaBO APYTHX Ha OLINOKY;

pa3BUBaTh CIIOCOOHOCTH TTOHUMATb MUP C TIO3UL[UMH JIPYTOT0 UeoBekKa.

INPEAMETHBIE PE3YJ/IBTATbBI

[lpeameTHble pe3y/ibTaThl OCBOEHHUSI COZepP)KaHUsi yueOHOro rpeaMeTa
«buonorusi» Ha yrayOnéHHOM ypOBHe OpHEHTHpPOBaHbI Ha obecrieueHue
npoduibHoro  oOyuenuss  oOyuvaroruxcss — Owosornd. OHM  BK/IIOUAIOT:
crietdryeckue s OMOOTUY Hay4yHble 3HaHUs, YMEHUS U CIIOCO0bI AeHCTBUM 110
OCBOEHHUI0, UHTEepIIpeTalii U Mpeobpa30BaHUI0 3HAHWM, BU/IbI /1eATEbHOCTH T10
TI0/TyUeHHI0 HOBBIX 3HAaHUW W UX TPUMEHEHUIO B Pa3/IMUHBIX yuebHBIX, a TakKKe B
peasnbHbIX XU3HEeHHbIX cuTyauusix. [IpegMeTHble pe3ysnbTaThbl IMpeACTaB/IEHbI T10
rojaM u3y4yeHwusl.

[TpeameTHbIe pe3y/nbTaThl OCBOeHHUs1 yueOHoro mpeamera «buosorusi» B 10
K/1dcce IO/DKHBI OTPakaTh:

cOopMUPOBAaHHOCTb 3HAaHWKW O MecTe W PO OHOJIOTHHM B CHUCTEMe
eCTeCTBEHHbIX HayK, B ()JOpPMHUPOBAaHUM €CTECTBEHHO-HAYUYHOW KapTHUHbBI MUpa, B
MO3HAaHMM  3aKOHOB TPUPOJbI W  pellleHuH TpobseM  palyoHaabLHOTO
TIPUPO/IOTIONH30BaHUs, O BK/IaJile POCCUMCKUX U 3apyDOeKHBIX YUEHBIX B Pa3BUTHE
61oJIOTUH;

BlaJileHe  cucTeMod  OWOJIOTMUeCKWX  3HaHWM, KOTOpasi BKJ/IIOUAeT:
OCHOBOTIOJIAraroiie OUONIOTHYeCKWe TepMUHbI W TIOHATHSI (JKU3HB, KJIETKa,
opraHusM, MmeTab0/iM3M, TOMeOCTa3, CaMOpPETY/SLHs, CAaMOBOCTIPOM3Be/eHHe,
Hac/ieJCTBEHHOCTb, W3MEHUYMBOCTb, POCT U Ppa3BUTHUe), OHOJIOTHUYECKHE TeopuH
(knetounast Teopus T. [lIBanHa, M. lllneligeHa, P. BupxoBa, XxpoMOCOMHasi TeOpHs
HacsmeacTBeHHOCTM T. Moprana), yuenusi (H. . BaBunoBa — 0 peHTpax
MHOT0o0Opa3usi ¥  TIPOMCXOXKAEHUSI  KYy/JbTYPHBIX  pacTeHHi),  3aKOHbI
(equHOOOpA3Us TIOTOMKOB TIepPBOTO TIOKOJIEHUS], paclielyieHrs], YACTOTbI ramer,
He3aBUCMMOro HacjenoBanuss ['.  MeHzens, Tromo/JOTMUeCKUX PpsOB B
Hac/e/CTBeHHOU VI3MEHUYUBOCTU H. n. Baswuiosa), TIPUHLIUIIBI
(KoMIIeMeHTapHOCTH);

BJIaJleHhe OCHOBHBIMM MeTOJaM{ HAyUHOrO TO3HaHUS, MCIIO/b3yeMbIX B
OMO/IOTUYECKUX UCC/IeIOBaHUSIX JKUBBIX OOBEKTOB (OIMCaHWe, HW3MepeHue,
HabJTI0/leHue, SKCIIePUMEHT);



yMeHHe BBIZIEJIITh CYIIeCTBEeHHbIe TTPU3HAKK: BUPYCOB, KJIETOK MPOKapUoT U
3YKapuOT, OJHOK/JIETOYHbIX U MHOTOK/JETOUHBIX OpPraHW3MOB, B TOM UHCJIe
OakTepwii, TpUOOB, paCTeHUH, )KUBOTHBIX M UeJIOBEKA, CTPOEHHsI OPTaHOB U CUCTEM
OpPraHOB pPACTeHWH, >KUBOTHBLIX, UE/JIOBEKa, IIPOIIECCOB JKU3HE/AesATebHOCTH,
MPOTEKAIIUX B OPraHM3Max pacTeHWl, KMBOTHBIX M YeI0BeKa, OMOIOrMUecKux
TIpolieccoB: oOMeHa BelrlecTB (MeTabomM3M), MpeBpalljeHusl SHepryuy, OpoXkKeHUs,
aBTOTPO(HOI0 U reTepoTPOGHOro TUMOB MUTAaHUsA, (DOTOCHHTE3a U XeMOCHHTE3a,
MHTO3a, Mel03a, raMeToreHe3a, 3MOpHOTeHe3a, MOCTIMOPHUOHALHOTO Pa3BUTHS,
Pa3MHOXKEHUSI,  WHIUBUAYaJbHOTO  pa3BUTHSl  OpraHuM3Ma  (OHTOreHe3a),
B3aMMO/IEHCTBUSI TeHOB, reTepo3uca, UCKYCCTBEHHOTO 0TOO0Da;

yMeHHe YCTaHaB/IMBaTh B3aMMOCBSI3H MEXIY OpraHOHZAMU K/I€TKH U HUX
(GYHKLMAMY, CTPOEHMEM KJ/IeTOK pasHbIX TKaHeH M WX GYHKLUAMH, MeXIy
OpraHaMM U CHUCTEeMaMU OpTraHOB y paCTeHWH, >XMBOTHBIX M YeJOBeKAa W UX
GYHKLUMAMY, MEXIy CHCTeMaMM OPraHOB M WX (GYHKLUAMH, MEXIy 3Taramu
oOMeHa BeIl|eCTB, 3TalaMy KJIeTOUHOTO IMK/Ia U )KM3HEHHBIX I[UK/I0B OPraHH3MOB,
3TaraMy 3MOPHOHA/ILHOTO Pa3BUTHSA, F€HOTHUIIOM M (DEeHOTHIIOM, (EeHOTUIIOM U
dakTopamu cpe/ibl 0OHUTaHUS;

yMeHHe BBISIB/ISITb OT/IMUUTE/TbHBIE TTPU3HAKK JKUBBIX CHCTEM, B TOM UHCJIe
PaCTeHHH, )KUBOTHBIX U UeJI0BeKa;

yYMEHHEe WCIO/b30BaTh COOTBETCTBYIOIME apPryMeHThbl, OHOJIOrHUeCKYFo
TEPMHUHOJIOTHIO U CUMBOJIMKY AJIs1 [JOKa3aTe/lbCTBA PO/ICTBA OPraHU3MOB Pa3HBIX
crCTeMaTUUeCKUX TPYIIIT;

yMeHHe pelliaTh OMOoornyeckye 3a/jaui, BISIB/IATh TIPUUMHHO-C/Ie/[CTBEHHbIE
CBSI3U MEXKY UCCJIelyeMbIMU OHOIOTMUeCKUMHU MPOLIeCCAMU U SIBJIEHUSIMH, [1€/1aTh
BBIBO/IbI ¥ TIPOTHO3bI HA OCHOBAHWU TOTYY€HHBIX Pe3y/IbTaTOB,;

yMeHHe BBITTOMHATL JlabopaTOpHble YW TIPaKTHUecKrWe paboThl, COO/MOAATH
ripaBwIa Tipu paboTe ¢ yueOHBIM U J1abopaTOPHBIM 060pyIOBaHNEM;

yMeHHe BBIJBUTAaTh TUIIOTE3bl, TPOBEPATH MX 3SKCIEPUMEHTaTbHbIMU
cpeAcTBaMu, (GOPMYUPYs Lielb WCC/Ie[0BAaHUS, AHAIM3UPOBATh I10/TyUeHHbIE
pe3y/bTaThl U /leflaTh BbIBOABI;

yMeHUe yuaCTBOBaTh B yueOHO-HCC/Ie[JoBaTebCKOM paboTe 1o 6Guosioruy,
5KOJIOTMM U MeJIULMHe, TTPOBOJMMOM Ha 0a3e LIKO/JIbHBIX HAyYHBbIX OOIIEeCTB, U
nyO/IMYHO  TIPeACTaBAATh  IIOJIyYeHHbIe  pe3y/bTaThl Ha  YYEHUUECKUX
KOH(epeHIUsX;

yMeHHe OLIeHHBaTh 3THUECKHE acCTeKThl COBPEeMEHHBIX MCC/IeOBaHUN B
obmactu  Guosorni W MeAWIMHBI  (KJIOHUPOBaHWe,  MCKYCCTBEHHOE
OTJIOZIOTBOPEHKE, HAIlpaB/IeHHOe W3MEeHeHHe I'eHOMa U CO3/lJaHWe TPaHCTeHHBIX
OpraHH3MOB);



yMeHHe OCYILeCTB/IATh OCO3HAaHHBLIA BBIOOp OyayIe mpodecCroHaTBLHOM
JesiTe/IbHOCTU B 00/1acTu OM0J/IOTUH, MeAULIMHBI, OMOTeXHOJIOTHH, BeTepuHapuH,
CeJIbCKOTO XO035MCTBa, MUIIEBOM ITPOMBIIIIEHHOCTH, YIAYOISITh TT03HaBaTe/TbHBIM
WHTepec, HallpaB/IeHHbIM Ha 0CO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccru u
npoZio/bKeHWe  Ouosioruueckoro 00pa3oBaHUSI B OpraHM3alUsiX  CpPeJHero
npohecCHOHaTBLHOTO U BhICIIero 06pa3oBaHUsl.

[TpemMeTHBIE pe3y/bTaThl 0CBOeHUS yuebHOro rpeamera «buosorusi» B 11
K/1acce 1OJDKHBI OTPaXkaTh:

cOpMHUPOBAaHHOCTh 3HAaHWW O MecTe W PO OHOJIOTHHM B CHUCTEME
eCTeCTBEeHHbIX HayK, B (DOPMHDOBaHMU COBPEMEHHOM eCTeCTBeHHO-Hay4YHOM
KapTWHBI MHpa, B ITI03HAHWM 3aKOHOB TIPUPOJbI U PEIeHUU IKOJIOTMUeCKUX
npobsieM uesioBeueCTBa, a TakKKe B PpeIIeHWHd BOMPOCOB PALMOHATBHOTO
TIPUPO/IOTIO/Ib30BaHus, U B ()OPMUPOBAHUU LIEHHOCTHOTO OTHOLLIEHUs K TPUPO/E,
o0I11eCTBY, Ue/IOBeKY, O BK/aZle POCCUMCKUX M 3apyOe)KHbIX yUEHBIX-OHMO/IOTOB B
pa3BuTHe OHOJIOTHY;

yMeHue B/aJileTh CUCTeMOW OHOJOrvMuecKuxX 3HAHWM, KOTOpas BKI/IIOUaeT
oripefie/ieHUsT W TIOHMMaHHe CYIITHOCTH OCHOBOIIOJIAralonx OHO0IOTHUeCcKUX
TEDMHHOB M TIOHATUM (BUJ, 3KocUCTeMa, Ouocdepa), OHosOrHUeCKUe TeOopUuH
(aBostorioHHast Teopust Y. /lapBrHa, CUHTeTHUECKasi TeOPUs 3BOJIIOLIUU), YUEHUSI
(A. H. CeBeprioBa — 0 NyTgX W Harpas/ieHUsix 3Boonuu, B.W. BepHaackoro — o
buocdepe), 3akoHbI (reHeTUUeCKOTo paBHOBecusi k. Xapau u B. BatinOepra,
3apoapiiieBoro cxozactea K. M. bapa), mpaBuna (Munumyma FO. JIubuxa,
9KOJIOTMUECKOW TMUpaMu/bl 3HEepPruu), Tumoresbl (Turore3a «mupa PHK» VY.
I'nnbepra);

yMeHue  B/afieTb ~ OCHOBHbIMM  MeTOJaMU  HAyYHOTO  TMO3HaHUS,
WCTI0JTb3yeMbIMU B OM0/IOTMYeCKUX UCC/IeJOBaHUSIX KUBBIX 00BHEKTOB U SKOCUCTEM
(omucaHue, wu3MepeHre, Hab/rOZieHHe, SKCIIEPUMEHT), CriocobaMu BbBISIBJIEHUS U
OLIeHKU aHTPOIIOTeHHbIX U3MeHeHU! B MPUPO/Ie;

yMeHWe BBIJeNATh CYyIlleCTBeHHble TIpU3HAKW: BHJOB, OHOTeoI|eHO30B,
9KocucTeM U Ouocdepsl, CTaOMIU3UPYIOIIEro, [ABWXKYILErO0 U pa3pbIBarollero
€CTeCTBEHHOTO orbopa, aJIJI0NaTpUuecKoro U CUMIaTPUYeCKoro
BHI000pa30BaHusl, B/IMSHUS JBWKYILAX CHJ IBOJIIOLMN Ha TeHOMOH/] ITOMYJISIHH,
TIPUCIIOCOO/IEHHOCTU OPTraHW3MOB K cpefie 00MTaHUsI, uepejoBaHUs HarpaBIeHUM
3BOJIIOLIMM, KDYTOBOPOTA BEILECTB U MIOTOKA SHEPTUU B 3KOCUCTEMAX;

yMeHUe yCTaHaB/IMBaThb B3aUMMOCBS3M MeXJy [polieccaMy 3BOJIIOLIUY,
JOBIDKYIIIUMU CUJIaMWA aHTPOITIOTeHe3a, KOMITOHEHTaMM Ppa3/IMuHbIX 3KOCHUCTEM U
TIPUCIIOCOOIeHUSIMUA K HUM OPTaHU3MOB;

yMEeHVe  BbIB/ISTb  OT/IMUMTE/bHblE  TIPU3HAKM  JKUBBIX  CHUCTEM,
NpYCrocob/IeHHOCTh BUZIOB K cpefie oOuTaHUs, aOMOTUUeCKMX U OHMOTHUYeCKUX



KOMITIOHEHTOB ~ 9KOCHCTEM, B3auUMOCBsi3eli OpraHM3MOB B  COOOIIlecTBax,
AHTPOTIOTeHHbIX U3MeHeHU B 9KOCUCTeMax CBOell MeCTHOCTH;

yMeHHe WCIO/b30BaTb COOTBETCTBYHOI[ME apryMeHThbl, OHOJIOrHUeCcKyto
TEPMUHOJIOTUIO ¥ CUMBOJIMKY AJIsi OKa3aTeabCTBa POJCTBA OPraHU3MOB pPa3HBIX
CUCTeMaTHUYeCKUX TPYII, B3aUMOCBSI3H OpPraHU3MOB U Cpe/ibl 00UTaHusl, eJUHCTBA
ye/lOBeUeCKUX pac, HeoOXOAUMOCTH COXpaHeHUss MHoroobpasus BHUIOB W
9KOCHCTeM KaK yCJIOBUSI COCYIIIeCTBOBAHMS TIPUPOABI U Ue/IOBeUeCTBa;

yMeHUe peliath O1osoruyeckue 3a/jauu, BbISIB/IATh IPUUUHHO-C/Ie/ICTBEHHbIe
CBSI3U MEXKy MCC/IelyeMbIMU OH0/IOTUUeCKUMU TIPOL[eCCAaMU U SIBJIEHUSIMH, JlelaTh
BBIBO/IbI U TIPOTHO3bl HA OCHOBAHUU T10JTyUeHHBIX Pe3yJ/IbTaToB;

yMeHHe BBIMO/HATE jabopaTOpHble W TIpaKTHUecKue paboThl, COOJIOATh
nipaBwIa Tipu paboTe ¢ yueOHBIM U labopaTOpHBIM 0060pyAOBaHNEM;

yMeHWe BbIBUraTh TUIIOTe3bl, IIPOBEPATH WX SKCIIePUMeHTaTbHBIMU
cpeacTBamu, (OpMYJUPYsl Liefb MCC/Ie[0BaHUs, aHAJIU3UPOBaTh I10/yuyeHHbIe
pe3y/bTaThl U /leflaTh BLIBOABI;

yMeHUe yuaCTBOBaTh B yueOHO-HCC/Ie[joBaTebCKOM paboTe 1o 6Guosoruy,
9KOJIOTUW ¥ MeJWIIMHe, TIPOBOAMMON Ha 0a3e MIKOJbHBIX HayuHBIX OOIIecTB, U
nyOMMUHO — TIpeJCTaB/AsATb  MOJy4YeHHble  pe3y/bTaThl HAa  YYEHUUeCKUX
KOH(pepeHLsX;

yMeHUe OLIeHWBaTh TUIOTe3bl U TEOPUU O MPOMCXOXK/EHUU >KHU3HH, YesloBeKa
Y UesiOBeUeCKUX pac, O TPUUMHAX, TOCAeACTBUSIX U Criocobax TpeoTBpallieHUs
r7100a/IbHBIX U3MeHeHul B Orocdepe;

yMeHHe OCYIIeCTB/ISATh OCO3HAHHBLIM BBIOOD Oyyliei mpodeccruoHambHOM
JesiTeTbHOCTU B 06/1aCcT GMOI0TUH, IKOJIOTUU, TIPUPO/0TI0/Ib30BaHUsI, MeAULIVHEI,
OUOTEXHO/IOTUM, TICUXOJIOTHH, BeTepHHapWd, CeJbCKOTO XO35WCTBa, IUIIEBOU
TIPOMBILLIZIEHHOCTH, YI/IyO/iATh T103HaBaTebHbIM WHTEpec, HarpaB/eHHbIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEM  mMpodeccMd U MPOJOJDKEHHE
buosiornueckoro oOpa3oBaHusi B OpraHU3aldsAx CpefHero rnpodecCcuoHaIbHOTO U
BbICIIIeT0 00pa3oBaHMsI.



TEMATUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosinuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3je/ioB U TeM (mudpossbie)
Ne i/ KontposibHblie | IIpakTUuyecku
NPOrpamMMsl Bcero oOpa3oBaTe/IbHBIE
padoTsI e padoThI pecypest
1 buosiorus kak Hayka 1
2 JKuBble CUCTEMBI U UX U3yYeHue 2
3 buonorus knetku 2 0.5
4 XHUMHUUecKas: OpraHu3aliys KieTku 10 1
5 CTpoeHre U QYHKLUU K/IeTKA 8 2
5 OOMeH BelL[eCTB U TIpeBpalljeHre SHepruu B 9 1
KJIeTKe
7 HacnepcrBenHast UHpopmanus u 9 0.5
peanu3ariys eé B KJeTKe ’
JKU3HEHHbIM LUK/ KJIeTKU 6 1 1
CrpoeHue U QyHKL[MM OpPraHW3MOB 17 1.5
10 PasMHOXeHHe 1 pa3BuUTHe OPraHu3MOB 8 1.5
1 ['eHeTHKa — HayKa O HaC/1eICTBEHHOCTU U 5 0.5
HM3MEHUYMBOCTU OPraHU3MOB
12 3aKOHOMepHOCTH HacJleJCTBeHHOCTH 10 1
13 3aKOHOMEpHOCTH U3MEeHUMBOCTU 6 1
14 ['eHeTyrKa yesioBeKa 3 0.5
15 CeJieK1usi OpraHHU3MOB 4 1 1
16 BbuoTexHo/IOTHS ¥ CUHTeTUYeCKast OMoIorust 4




17

Pe3epBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13










ITIOYPOYHOE IVIAHNPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosmmuecTBo uacoB

KoHTpo/ibHbI

Bcero
e paboTbI

IIpakTHyeckue
paboThI

Jara
U3yUYeHus

OneKTpoHHbIe HU(POBbIE
oOpa3oBaTe/bHbIE PecypChl

buonorus Kak
KOMIIJIEKCHAsl HayKa U Kak
YaCTb COBPEMEHHOI0
ob1riecTBa

https://resh.edu.ru/https://
myschool.edu.ru/

JKuBble cucTeMbl ¥ UX
CBOMCTBA

https://myschool.edu.ru/

YpoBHeBasi opraHu3saLus
JKUBBIX CUCTEM

https://myschool.edu.ru/

VicTopus OTKpBITHA U
W3yuyeHUs KJIeTKU.
Kierounas Teopus

https://myschool.edu.ru/

MeToz1bl MOJIEKYJIIPHOU U
K/IeTOUHOM OHOIOTHH.
[TpakTueckast pabota
«3yueHue MeTo[0B
K/IeTOUHOM Oromoruu
(xpomarorpadus,
a/ieKTpodopes,
IuddepeHaILHOE
1[eHTpU(yTrUpOBaHME,
[TLIP)»

0.5

https://myschool.edu.ru/

XUMHUYECKUI COCTaB

https://myschool.edu.ru/




K/IeTKH

MuHepa/ibHbIE BelecTBa
KJIETKH, UX Oroiornyeckast
poJib

https://myschool.edu.ru/

OpraHuueckue BelllecTBa
KJIeTKH — OeJTKH.
JTaboparopHast pabota
«O6HapyxeHue 6enKoB ¢
TIOMOIIIBI0 KaUeCTBEHHBIX
peakLuii»

0.5

https://myschool.edu.ru/

CaoiicTBa, KnaccuduKaius
1 GYyHKI[UH O6e/TKoB

https://myschool.edu.ru/

10

OpraHunueckue BeljecTsa
KJIETKU — YTJIeBO/IbI

https://myschool.edu.ru/

11

Opranunueckue BelecTsa
KJIETKU — JIUTTU/IbI

https://myschool.edu.ru/

12

HyK/1erHOBbIE KUC/IOTHI.
JTHK u PHK.
JlabopatopHasi paboTa
«MccnepnoBanue
HYK/IEMHOBBIX KHCJIOT,
BbI/IeJIEHHBIX U3 K/IETOK
Pa3/IMUHBIX OPraHU3MOB»

0.5

https://myschool.edu.ru/

13

CrtpoeHre U QyHKLIUU
AT®. [Ipyrue
HYK/1e03uATprudocdaThsl
(HT®)

https://myschool.edu.ru/

14

CekBennposaHue [THK.

https://myschool.edu.ru/




MeTo/ibl TeHOMUKH,
TPaHCKPUIITOMUKH,
TPOTEOMHUKU

15

MeTo/bl CTPYKTYPHOU
Ouonorun

https://myschool.edu.ru/

16

Turml K1eToxk.

ITpokaproTuyeckas KieTka

https://myschool.edu.ru/

17

Ctpoenue

BYKHPHOTHHGCKOﬁ KJ/IeTKHU.

[TpakTrueckast pabota
«/3yueHunie CBOMCTB
K/IETOUHOW MeMOpaHbI»

0.5

https://myschool.edu.ru/

18

HOBerHOCTHbIﬁ darriapar
KJ/IETKHA

https://myschool.edu.ru/

19

OpHoMeMOpaHHbIe
OpraHOW/IbI KITETKH.
I[TpakTueckast pabota
«/3yueHue BIKEeHUs]
L[UTOIIa3MbI B
PaCTUTE/bHBIX K/IETKaX»

0.5

https://myschool.edu.ru/

20

[TonyaBTOHOMHBIE
OpraHOU/Ibl KJIeTKHU:

MHWUTOXOHAPUWH, IJIaCTUABI.

JlaboparopHasi pabota
«MccnepoBanue
T1a3MOJIM3a U
Jier/ia3Mosin3a B
PaCTUTETbHBIX K/IeTKaX»

0.5

https://myschool.edu.ru/




21

HemeMOpaHHBIe OpraHOU/IbI
KJIETKU

https://myschool.edu.ru/

22

CrpoeHue U QyHKLUU 7pa

https://myschool.edu.ru/

23

CpaBHuTe/IbHas
XapaKTepUCTUKA K/IeTOK
9yKapuoT. JlabopaTopHasi
pabora «/3yuenue
CTPOEHUSI KIIeTOK
Pa3/INYHBIX OPraHU3MOB»

0.5

https://myschool.edu.ru/

24

Accumunsaius u
JUCCUMUIISLIUS — JIBE
CTOPOHBLI MeTabo/TH3Ma.
Turer 06MeHa BeIrecTs.
JTaboparopHast pabota
«3yueHnue
KaTaIUTUUeCKOu
aKTMBHOCTU (pepMeHTOB (Ha
TIpUMepe aMU/Ia3bl UK
KaTasasbl)»

https://myschool.edu.ru/

25

®epMeHTaTUBHBIM
XapakTep peakiui
KJIETOYHOT0 MeTabo/iu3Ma.
JlaboparopHast pabota
«3yueHue
(hepMeHTaTHBHOTO
pacIrernyieHust IepoKCcHua
BO/IOPO/Ia B PaCTUTE/TbHBIX
Y )KUBOTHBIX K/IeTKax»

0.5

https://myschool.edu.ru/

26

Bbenku-akTUBaTOPHI U

https://myschool.edu.ru/




OenMK1-UHrMOUTOPBI

27

ABTOTpPOMHBIN THIT 0OMeHa
BeIIeCTB

https://myschool.edu.ru/

28

doTocunTe3

https://myschool.edu.ru/

29

XeMOCHUHTe3.
JlaboparopHasi pabota
«CpaBHeHHe TpoIiecCcoB
dboTocuHTe3a U
XeMOCHHTe3a»

0.5

30

AHa’poOHBIE OPraHU3MBI.
Buibl OpoykeHust.
JTaboparopHasi pabota
«CpaBHeHMe TIPoL[eCCOB
OpOXKeHMsI U IbIXaHHsI»

31

A3po6HbIE OPTaHU3MBI.
OTarbl 3HePreTHYeCcKOro
obMeHa

32

OHeprusi MeMOPaHHOTO
rpajueHTa NpoTOHOB.
Cunte3 AT®: pabota
npoToHHOM AT®-cuHTa3bI

33

Peakuin MaTpuyHOTO
CUHTe3a

34

Tpanckpurnums —
MaTpuuHbIi cuHTe3 PHK

35

TpaHc/IALus U e€ 3Tarbl

36

Kopuposanue
aMUHOKHUCJIOT. Posib




pubocom B GHOCHHTE3e
Oenka

37

Opranusaiyis reHoMa y
NIPOKapUOT Y 3YKapuoT

38

MovJiekynsipHbie
MeXaHHW3Mbl 3KCIIPeCCUU
TeHOB Y 3yKapuoT

39

Bupycbl — BHEK/IETOUHbIe
(hopMBI JKU3HU U
obMraTHbIe TTapa3uThL.
[TpakTHueckast paboTa
«Co3ganue Mojienu
BHUDYCa»

0.5

40

BupycHble 3ab0/1eBaHUs
yeJioBeKa, )KUBOTHBIX,
pacTeHul

41

HanortexHosoruu B
OMOJIOTVM ¥ MeTULIHE

42

JKU3HEHHBIV LUK/ KJIeTKU

43

MaTtpuunbiii cunTe3s [THK

44

XPpOMOCOMBI.
JlaboparopHasi pabota
«/I3yuyeHre XxpOMOCOM Ha
TOTOBBIX
MHUKpOIIpernaparax»

0.5

45

,HEJ'IGHI/IE K/JIeTKH — MHUTO3

46

Turnbl k1eTok. KaprokuHes
Y LIUTOKWHE3.

0.5




JlabopatopHasi paboTa
«Habsroenre murosa B
KJIeTKaX KOHUMKA KOpeIlKa
JyKa (Ha rOTOBBIX
MUKpOIIpernaparax)»

PEFYIIHL[I/IH JKU3HEHHOI' o

47
LIMKJ1a KJIeTOK

48 Opranu3sm Kak efijiHOoe
Lesnoe
TkaHu pacTeHUM.

49 JlaboparopHasi pabota 0.5
«/3yueHue TKaHeil '
pacTeHU»

TKaHU )KUBOTHBIX U

=0 yesioBeka. JlaboparopHasi 0.5
pabora «/3yueHue TKaHel '
JKUBOTHBIX»

Opranbl. CUcTemMbl

51 opraHoB. JlabopaTopHasi 0.5
pabora «/3yueHue opraHoB '
LIBETKOBOI'O PaCTeHUSs»

52 Ornopa Tesia OpraHu3MoB

53 [ BrKeHrie OpraHvu3mMoB

54 [TuTaHnne opraHu3sMoB
[TvTaHre TT03BOHOYHBIX

eg JKUBOTHBIX.

HI/IU.[(EBapI/ITEJ'IBHaH CUcCTeMa
YyeJjioBeKa




56

JpIxaHue opraHusMoB

,Z[bIXaHI/Ie ITO3BOHOYHBIX

57 JKABOTHBIX U Uei0BeKa

58 TpaHcriopT BelecTB y
OpraHM3MOB
KposeHocHas crcrema

59 M03BOHOYHBIX )KMBOTHBIX U
yesioBeKa

60 BeifienieHre y opraHu3MoB

61 3alura y OpraHvusmMoB

62 VMmyHHas cucteMa
yesioBeKa

63 PaszgpaxxumocTts 1
pery/siLys y OpraHu3MOB
I'ymopasibHas perysisiuys U

64 3HJOKPMHHAsA CUCTeMa
JKMBOTHBIX U YejioBeKa

65 DopMBI pa3sMHOXKEeHUs
OpraHu3MOB

66 [TonoBoe pa3MHOXeHUe

67 Meiio3

68 'ameTorene3. Obpa3oBaHue 0.5

Y pa3BUTHE T0JIOBBIX
K/1eToK. JlabopaTopHast
pabota «V3yueHue
CTPOEHUSI TIOIOBBIX K/IETOK
Ha FOTOBBIX




MHKpOIperapaTax»

69

WuauBuayanbHOe pa3BUTHe
OpPraHU3MOB — OHTOTeHe3

70

3ak/ajika OpraHoB U TKaHel
13 3apO/IbIIIeBbIX JINCTKOB

71

Pocr u pa3ssurue
JKUBOTHBIX. JlTabopaTopHas
pabora «BrisiBrieHre
MPU3HAKOB CXO/CTBA
3apo/ibllliei M03BOHOUHBIX
JKUBOTHBIX»

0.5

72

Pa3MHOKeHHe U pa3BUTHe
pacTenuit. JlabopaTopHast
pabota «CTpoeHre OpraHoB
Pa3MHOXKeHUSI BBICIIAX
pacTeHu»

0.5

0.5

73

VicTopusi cTaHOBEHUS U
pa3BUTUS TeHEeTUKU KaK
HayKU

74

OCHOBHBIE TIOHATHS U
CHUMBOJIbI TEHETHKU.
JlabopatopHasi paboTa
«[lpo3oduna Kak 00BEKT
reHeTHUEeCKUX
HCCiieIoBaHUN»

0.5

75

3aKOHOMEepPHOCTH
Hac/1e/J0BaHUs IPU3HAKOB.
MoHorubpuHoe

0.5




CKpell1BaHue.
[pakTueckasi pabota
"M3yueHune pe3ybTaToOB
MOHOTHOPHAHOTO
CKpeLVBaHUs Y
nipo3ohunb”

76

LuTooruueckrie OCHOBBI
MOHOTHOPHAHOTO
CKpeL1BaHus

77

AHanusupyolee
ckpeluBaHue. HeronHoe
JIOMMHHUpOBaHUe

78

OurubpugHoe
CKpellMBaHue.
[TpakTHueckast paboTa
«/3yuyeHue pe3ysbTaTOB
IUTHOPUIHOTO
CKpEIVBaHUS Y
ZIp030(UIbI»

0.5

79

LnTonoruyeckre OCHOBBI
JTUTUOPHUIHOTO
CKpeLMBaHus

80

CuernieHHOe Hac/ieZiloBaHHe
MPU3HAKOB

81

XpOMOCOMHas Teopust
Hac/le/ICTBeHHOCTH

82

I'eneTtuka nosna

83

['eHOTHN Kak 11e/10CTHAS




CucremMa

84

['eHeTUUECKUI KOHTPOJTh
Pa3sBUTUS PaCTEHUN,
JKUBOTHBIX U UesioBeKa

85

N3MeHuYrBOCTDb MIPU3HAKOB.

Bubl 13MeHUHBOCTH

86

MoaudukalioHHast
V3MEeHUMBOCTb

87

BapualoHHbIM psif v
BapHalOHHasi KpUBasl.
JlaboparopHasi pabota
«HccnenoBanue
3aKOHOMEpHOCTeN
MoAUGbUKaLIMOHHOM
M3MEeHUMBOCTHU.
[Toctpoenuie
BapHMaLMOHHOTO psiJia U
BapUaLIMOHHON KPHUBOI»

0.5

88

I'eHoTHUIIHMUECKAS
W3MEHUUBOCTb.
KombuHaTuBHasg
W3MEHUMBOCTh

89

MyranonHas
V3MEeHUYMBOCTb.
I[TpakTueckast pabota
«MyTauuu y po30¢ubl
(Ha roTOBBIX
MUKpOTIperaparax)»

0.5




90

3aKOHOMEepPHOCTH
MYTAaLMOHHOTO TIpoLjecca.
OTUreHeTyka 1
3MMreHOMUKA

91

I'eHeTHKa ue/OBeKa.
[TpakTryeckas pabora
«CocTaB/ieHre ¥ aHaJ/Iu3
POZIOCTIOBHOW»

0.5

92

MeTo/ibl MeUITUHCKOM
TeHeTHKHU

93

3HaueHHe MeIULIMHCKOM
TeHeTHUKH B
MpeIOTBPALI[eHUH U
JIeUeHUH TeHeTHUeCKUX
3a00/1eBaHUI Ue/loBeKa

94

OCHOBHbIe TIOHATHS
cenekuu. JlaboparopHast
pabota «V3yuyeHue cOpTOB
KYJIbTYPHBIX PAaCTEHUH U
TIOPO/;, IOMAIITHUX
JKUBOTHBIX»

0.5

95

MeTo/ibI CeneKLMOHHOM
paboTel. JTabopaTopHasi
pabota «V3yueHue
METOZIOB CeJIeKLIUU
pacTeHU»

0.5

96

HocTikeHUs cesleKIun
pacTeHui U >KUBOTHBIX.
[TpakTryeckas pabora




«[IpuBuBKa pacTeHH»

97

CoxpaHeHue, UsyuyeHve u
VICII0/Ib30BaHue
reHeTHUYeCKUX pecypcoB

98

BHOTEXHO/IOTHS KaK HayKa
Y OTpac/ib POU3BO/ICTBA.
[TpakTHueckast paboTa
«/3yuenune 00beKTOB
OUOTEeXHOIOTUN»

0.5

99

OCHOBHbIe HaripaBJ/IeHUSs
CHHTETUYeCKOH 0MO/I0ThH

100

XPOMOCOMHaH W reHHasd
HNH)XEeHePHs

101

MeguumHCcKue
OMOTEeXHOIOTUN

102

Pe3epBHbIN ypOK.
[ToBTOpEHME, 000OIIIEHHE,
CcUCTeMaTr3aLus 3HaHUU

OBLIEE KOJIMYECTBO YACOB
[10 [TIPOI'PAMME

102

3.5

13.5










YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

* buoJsiorusi. buonoruyeckue crucremsl U ripoueccel, 10 knacc/ TepemoB A.B.,

[Tetpocora P.A., O61iecTBO ¢ orpaHUUeHHON OTBeTCTBEeHHOCThIO « O]

MHEMO31HA»

METOANYECKHUE MATEPUAJIBI V151 YUUTEJIA
Tepemog, IletpocoBa: buonorus. 10-11 knaccel. bruonornueckuli cicTeMbl U

npoLiecchl. YT/1. ypoBeHb. MeTouueckoe rocobue.

IOIN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU
NHTEPHET

https://myschool.edu.ru/; https://resh.edu.ru/
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