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INOACHUTEJIBHAS 3ATIMCKA

[Tporpamma 1o yue6HOMY ripegmeTy "Buonorus” (anee - 6MOIOTHSI) HA YPOBHE CPEIHETO
obiiero obpa3oBanust pa3paboraHa Ha ocHoBe DejiepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03
«O06 obpasoBanun B Poccuiickoii Pepepanun», ®PI'OC COO, KoHienmmu TMpernojaBaHUs
yuebHoOro npeamMeTa «buonorusi» U OCHOBHBIX TOOXKeHHH (efepanbHON paboueil mporpaMMbl
BOCITUTaHUS.

YuebHblii npeamer «buosiorusi» yray6méHHoro ypoBHs wu3yueHusi (10-11 kmaccen)
SIBJISIETCS. OJJHUM W3 KOMIIOHEHTOB TpeAMeTHOW 00/acTu «ECTecTBeHHO-HayuHbIe TPeJAMEeThI».
CornacHo monoxkenusiMm PI'OC COO mnpoduibHbie yueOHbIE TIpeAMeThI, H3ydaeMble Ha
yriyOIéHHOM YPOBHe, SIBJISIFOTCS criocobom auddepeHra oOyueHnss Ha YPOBHE CPeHEro
obujero obpa3oBaHMsl M TIPU3BaHBI 00ECTIEUNTH MPEeMCTBEHHOCTb MEX/y OCHOBHBIM OOIIUM,
cpefHUM OOIMM, CpefHUM TIpodecCHOHANbHBIM M BhICHIMM OOpa3oBaHueM. B To ke Bpems
KKIBIA U3 3TUX yueOHBbIX TIPeMETOB /I0/DKeH ObITh OpHEeHTUPOBAH Ha MPHUOPUTETHOE pellieHue
oOpa3oBaTe/bHBIX, BOCTIUTATe/NbHBIX U Pa3BUBAIOIIMX 3a/lay, CBS3aHHBIX C MpodopueHTalueit
o0yvaromuxcss U CTUMY/JIMPOBaHHWEM WHTepeca K KOHKPeTHOM 00/1lacTh HayuyHOro 3HaHUS,
CBSI3aHHOTO C OWO/OTHeld, MeAWIMHOMN, 3KO0JIoTHeH, TICUXOJIOTHel, CIIOPTOM WM BOEHHBIM
Jle/IOM.

[Tporpamma o yue6HOMy mipeamety "buosiorus” naét npejcraBieHue O LeJid U 33/iadax
u3yueHus yue6Horo npeziMera «buonorusi» Ha yriay6iéHHOM ypOBHe, orpejiernisieT o0si3aTeibHOe
(VHBapyaHTHOe) TpeAMeTHOe COflepkaHWe, ero CTPYKTypHpOBaHHWe IIO pasfiesiaM U TeMaM,
pacripe/iesieHHe T10 Kaccam, peKOMeH/yeT TI0C/ie/JoBaTe/lbHOCTb W3ydeHHsl yueOHOTo MaTepuarna
C YYETOM MeXIpeJIMEeTHbIX W BHYTPUIIPEAMETHBIX CBsi3el, JIOTMKH yueOHOro Tiporiecca,
BO3PACTHBIX 0cOOeHHOCTeM oOyuaroiuxcsi. B mporpamme mo 610/0orMU peanvu30BaH TIPUHLUIT
TIPeeMCTBEHHOCTH C u3yueHWeM OHOJOTMM Ha YPOBHe OCHOBHOrO 00mjero o0Opa3oBaHUs,
Onarosjapss  4yeMy TpOCMAaTpUBAaeTCs  HAlpaB/JeHHOCTh Ha  TOC/Te[ylollee  pa3BUTHE
OWONOTMYeCKUX 3HAaHWK, OPUEHTHPOBAHHBIX Ha (OPMUPOBaHHE eCTeCTBEHHO-HayuHOTO
MHUPOBO33PeHUs], IKOJIOTHUECKOTO MBILUIeHUs, TIpe/ICTaB/eHU 0 3/[0pOBOM oOpase >KW3HH, Ha
BOCITUTaHWe Oepe>KHOro OTHOIIEeHWs K OKpY»Karollell TpupofgHO cpeze. B mporpamme 1o
OUo/IOTUM TaKXKe TOKa3aHbl BO3MOXKHOCTU YyuyeOHOro mpeaMera «buosiorusi» B peanu3aliid
tpeboBannii ®T'OC COO K TUlaHUPYeMbIM JTUYHOCTHBIM, METarpeAMeTHbIM M TpeJMeTHBIM
pe3ynbrataM o0yueHHs W B (DOPMHUDOBAHMM OCHOBHBIX BHUZOB YyueOHO-TIO3HaBaTeIbHOU
JIesITe/TbHOCTH 00YyUaroImuXxcsi TI0 OCBOEHHIO COZIep)KaHUsl OMOIOrMueckoro oOpa3oBaHMs Ha
yPOBHe cpefiHero o011iero o6pa3oBaHUsl.

YuebHbIii nipegmMeT «buosiorusi» Ha ypoBHe cpefHero o0iero ob6pa3oBaHHUsl 3aBeplliaeT
Oouonornueckoe obpa3oBaHUe B IITKOJIe ¥ OPUEHTUPOBAH Ha paciliMpeHre W yriyo/ieHue 3HaHWM
o0yvaromuyxcss O >KMBOM TIPUPOZie, OCHOBAX MOJIEKYJ/IIPHOM U K/IeTOUHOW Ouosoruy,
9MOPUOJIOTUH U OWOJIOTMY Pa3BUTHS, TeHETHUKH, CeJIeKI[UH, OMOTeXHOIOTHH, 3BOJHOIIMOHHOTO
YYeHHUs U 3KOJIOTHH.

V3yuenue yuebHOro mpeamera «buosnorusi» Ha yriy0/JeHHOM ypOBHE OPHEHTUPOBAHO Ha
TIOATOTOBKY OOYYaloIUXCsS K TOC/eyIoIleMy TO/yueHHu0 OUO/IOTMUeckoro obpa3oBaHMs B
By3aX W OpraHM3alsiX CpeiHero npogeccroHanbHOro obpa3oBaHusi. OCHOBY ero Cojiep>KaHus
COCTaBJIsSIeT CUCTeMa OMOJOrMUYecKUX 3HAHWM, TOSYUYEHHBIX TMPU W3y4YeHUU OOyUaroIUuMHUCs
COOTBETCTBYIOIL[UX CHCTeMaTUUeCKUX pa3ziesioB OWOJOrMM Ha YpOBHE OCHOBHOTO O0O0I[ero
obpa3oBanus, B 10—11 Kmaccax 3T 3HaHUS T0/IyYaroT pa3Butre. Tak, paciivpeHbl U yriay0/ieHbl
Ouosiornueckre 3HAHUSI O PACTEeHUSX, KUBOTHBIX, TpHOax, OaKTepusiX, OpraHu3Me UesI0BeKa,
00IUX 3aKOHOMEPHOCTSIX >KW3HHU, [IOTIOJTHUTEJIbHO BK/IFOUEHBbI OWOIOTHYEeCKWe CBeZeHHs



NIPUK/IaZIHOTO M TIOMCKOBOTO XapakTepa, KOTOpble MOKHO MCII0/Ib30BaTh KaK OPUEHTUPbI IS
nocsieziyronero Beibopa npodeccun. Bo3Mo)kHa Takke MHTerpalysi OMOIOrMUYecKUX 3HaHUM C
COOTBETCTBYIOLMMH 3HAHUSIMH, TIOTy4YeHHBIMUA 00yUarolMUCs TIPY U3y4eHUH (DU3UKH, XUMUH,
reorpa(uu U MaTeMaTHKH.

CTpykTypa mporpaMmbl 10 ydeOHOMY Tipeamery "Buosorust” oTpakaeT CHUCTEMHO-
YPOBHEBBIN M 3BOJIIOL[MOHHBIA TIOAXOABI K M3yueHHWI0 Ouosioruu. CoOryiacHO WM, W3Y4YaroTCs
CBOWCTBA Y 3aKOHOMEPHOCTH, XapaKTepHble [Jisl )KUBbIX CUCTeM Pa3HOr0 YPOBHSI OpraHU3alluy,
3BOJIIOLIMM OPraHWYecKoro Mupa Ha 3emse, cOXpaHeHHsi OHOJIOTMUecKOro pa3HooOpasus
riaHetsl. Tak, B 10 Kkjacce M3y4alOTCsi OCHOBBI MOJIEKYJ/ISIPHOM M KJIETOUHOM Ouosnoruw,
5MOpuonorun ¥ OMOOrUK pa3BUTHS, TeHETHKU U CesleKL[MM, OMOTeXHOOTUU U CUHTeTHYeCKOon
OvonoTMY, aKTyalnu3WpYyIOTCs 3HaHHS oOydaromuxcsi 1o OOTaHMKe, 300/710TWH, aHATOMUH,
¢usuonoruy yvenoeka. B 11 kjacce U3yuaroTCs 3BOJIIOLIMOHHOE yYeHHe, OCHOBBI 3KOJIOTHUU U
yueHue o 6uocdepe.

YuebHbli mipeaMeT «buosnorus» mpu3BaH o0ecrieunTh OCBOEHHE O00YYaroLUMUCS
OvosorMyecKuX TeOpUd M 3aKOHOB, WJel, TNPUHLMIIOB W TIpaBW/, JeXalux B OCHOBe
COBPEMEHHOW eCTeCTBeHHO-HAayuHOW KapTWHBI MHpa, 3HaHWW O CTPOEHWH, MHOTrooOpasvuu u
0COOEHHOCTSIX KJ/EeTKH, OpraHu3Ma, MOMyJsiluY, OuolleHO3a, SKOCHCTEMBI, O BbIAIOIINXCS
HAYYHBIX [JOCTVDKEHHUSIX, COBPEMEHHBIX WCC/IeIOBAaHUSAX B OWMOJIOTMM, TIPUK/IAJHBIX acreKTax
Oronornyeckux 3HaHWM. [Iys1 pa3BUTHS M TIOAJep)KaHusl MHTepeca obyuvaromuxcs K 6uosnoruu
Hapsi/ly CO 3HAYUTE/ILHBIM 00BbEMOM TEeOPeTHUeCKOro MaTepHasa B CO/epKaHUH MTPOTrPaMMBbl 10
6roI0TMM TIpelyCMOTPEHO 3HAaKOMCTBO C HCTOPHEl CTAHOBJEHUs] U Pa3BUTHsl TOM WM MHOU
obsactu 6UOJ/IOTHM, BK/Ia[IOM OTEUeCTBEHHBIX U 3apyOe)KHBIX YUEHBIX B pellleHre BaKHEHIINX
01O0/IOTHUeCKUX 1 3KOJIOTMYeCcKUX TpobieM.

Llens wu3yueHusi ydeGHoro ripegmera «buosnorus» Ha yrayO6séHHOM YpOBHE —
OBNaJieHHe OOYYalOIUMHUCS 3HAHUSAMH O  CTPYKTYPHO-(DYHKI[MOHAJBHOM  OpraHM3aluu
JKUBBIX ~CHCTEM pasHOTO paHra M IpuoOpeTeHHWe YMeHWM WCIo/Mb30BaTh 3TH 3HAHUS B
¢dopMrpOBaHMM WHTepeca K ONpeeNnéHHON 006siacTi TMPoeCcCHOHANBHON — [1eSITeTbHOCTH,
CBsi3aHHOW C Ouosoruedl, wWMM K BbIOOpDY yuyeOHOro 3aBefieHUsT [JIi TIPOJO/DKEHMS
Ouosornyeckoro 06pa3oBaHusl.

[ocTrxeHue Ljen u3ydyeHus yuebHoro ripeamera «brosorus» Ha yrny6aéHHOM ypoBHe
obecrieunBaeTcst pellieHHeM CIeAYIOIIMX 3a/au:

OCBOeHHWe OO0yuaroIMMHUCS  CHUCTeMbl OWO/IOTMUeCKUX 3HAHUW: 00  OCHOBHBIX
OMOSIOTHYeCKUX TeOopHsiX, KOHLIeMLUSX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSX W TIpaBHJAX,
COCTaBJ/ISIFOLIMX  COBPEMEHHYIO  eCTeCTBeHHO-HayyHYI0 KapTHUHY MHpa; O CTPOEHMH,
MHOT000pa3nu U 0COOEHHOCTSX OUOJIOTMUECKUX CUCTeM (K/IeTKa, OpraHu3M, TOMYJISLus, BHUT,
buoreoiieHo3, Ouocdepa); 0 BBIJAIOIMMXCS OTKPBITUSX W COBPeMEHHBIX MCC/IeIOBaHUAX B
Ouosoruy;

O3HaKOM/eHue  oOyuaromuxcsi C  MeToJaM{  TI03HaHWS  JKUBOW  TIPUPOJBIL:
uccreoBaTeIbCKUMU MeTo/jaMi OMOIornuecKuX HayK (MoJeKy/IsIpHOM M K/IeTOYHOM Ouosoru,
5MOpHOIOruM U OMOMOTUM Pa3BUTHSL, TEHETUKU U CesleKI[MH, OMOTeXHOOTUU U CUHTeTHYeCKOn
OvosoTMY,  TA/JIEOHTONOTUH,  3KOJOTHMH);  MEeTOAaMHU CaMOCTOSITE/IEHOTO
TIpoBeJieHusT OMOJIOTUYeCKUX HCC/IeIOBaHM B ylabopaTopuu U B Tipupofie (HabmopeHwe,
M3MepeHue, SKCIIepUMeHT, MO/ieJTUpOBaHue);

oBJlajleHNe O00yYarolMMUCS YMEHUSIMU: CaMOCTOSITe/IbHO HaxOJuTb, aHa/lIW3UpOBaTh U
WCTI0/b30BaTh OMOIOrHYecKyo UH(OpMAaL[HIo; M0JIb30BaThCsl OMOIOTMYeCKON TepMUHOJIOTHeN U
CUMBOJIMKOM;  yCTaHaB/IMBaTh CBSI3b MEX[Jy pas3BUTMeM Ouojlorud W CoLuaibHO-



S5KOHOMHWYECKHMMH M 3KOJIOTHUeCKUMU HpO6JI€MaMI/I yejioBeueCTBd, OIL€HHMBATH I10C/1€ACTBUA



CBOeH [1esiTe/IbHOCTH 110 OTHOILEHWI0 K OKpY’Karollel NpUPOAHON cpefie, COOCTBEHHOMY
3J0POBbI0 ¥ 3[JOPOBBI0 OKDY’)KaloIUX Jrofiel; 0OOCHOBBIBaTH U COOJIOAATH  Mephbl
npoduIaKTUKK WHGEKIIMOHHBIX 3a00/ieBaHuU, TIpaBUIa MOBe/IEHUSI B TIPUPOZe U o0ecrieueHust
Oe3omacHOCTU COOCTBEHHOM >KU3HE[esTe/IbHOCTH B UPE3BbIYaWHBIX CUTYalUsIX TPUPOAHOTO U
TEeXHOTeHHOTO XapaKTepa; XapaKTepru30BaThb COBDEMEHHbIe Hay4Hble OTKPBITHSI B 00/1acTU
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pa3BUTHe y 00yuaroImuXxcsi MHTEe/IEKTYabHbIX ¥ TBOPUECKUX CIIOCOOHOCTEH B Iporiecce
3HAKOMCTBA C BBIJAIOLIMMHUCS OTKPBITUSIMM U COBPEMEHHBIMU HCC/IJOBAHUSIMUA B OMOJIOTHH,
pelllaeMbIMU €10 TIpobsieMaMM, MeTO/0JIoTHel OMOIoruueckoro HCCae0BaHusl, TMPOBeJeHus
9KCTIePUMEHTa/IbHbIX ~ UCC/IeIOBaHUM, pelleHUss OWOJOrMUecKWX 3a/ay, MO/Ie/TMPOBaHUs
OroorMUeCcKUX 0OBEKTOB U TTPOL[ECCOB;

BOCITMTaHUEe y 00yUaromnXxcsi 1[eHHOCTHOTO OTHOIIEHHS K JKUBOW MPHUPOJe B IeJIOM U K
OTAeNMbHBIM eé o0BbeKTaM WU siB/ieHUsIM; (OpMHpOBaHWe SKOJOTUYECKOW, T'eHeTHUeCKOH
IPaMOTHOCTH, OOIIeld Ky/JbTyphbl TOBeleHUSI B TIPUPOJie; WHTErpalid ecTeCTBeHHO-HayYHBIX
3HAHU;

npuoOpeTeHre 00yYarOIIMMKCS KOMIIETEHTHOCTH B PALIMOHAILHOM TPUPOZOTIOIb30BaHIH
(cobnmoienne TpaBW/I TIOBeJieHWs B TIPUPOJie, OXpaHbl BHUJOB, 3KOCHUCTeM, Ouochepsr),
COXpaHeHWH COOCTBEHHOTO 3/I0POBbSi M 3/I0POBbSI OKPYJKAIOLIUX JHOJei (coOsofeHus: Mep
nmpodUIakKTHKKA ~ 3a0osieBaHUM,  obOecrieueHWe  0e30MACHOCTH  JKU3HEJEATe/IbHOCTH B
ype3BbIUaliHbIX CUTYyaLMsIX PUPOJHOTO M TeXHOT@HHOI'0 XapaKTepa) Ha OCHOBE MCIO/Ib30BaHUs
OUo/IOrMUeCKUX 3HaHUM M YMEHUM B TIOBCEeJHEBHOM >KH3HU;

CO3/jaHMe YCIOBUM [JIi  OCO3HAHHOTO BbIOOpPa OOYUarOIUMHCS WHAWBUIYATbHOU
oOpa3oBaTe/lbHOM  TPaeKTOPWH, CIIOCOOCTBYIOIIeH —TMoOCeAyolemMy MpodecCHOHaTbHOMY
CaMooTIpe/ie/IeHHI0, B COOTBETCTBUM C WHAWBHUya/JbHBIMH HWHTepecaMd W TOTpebHOCTAMU
pervoHa.

OO1iee uyuC/I0 YacoB, OTBEJEHHBIX Ha H3yueHWe OWO/OTMM Ha YryyOJIeHHOM YypOBHe
cpenHero obiero obpa3oBanusi, coctaBiser 204 uvaca: B 10 kmacce — 102 uaca (3 uaca B
Hegemt0), B 11 knacce — 102 yaca (3 yaca B Hefie/ito).

Otbop opraHusalMOHHBIX (GOpPM, MeTOJOB U CpeACTB 00yueHusi OUOIOTUU
OCYIL[eCTB/ISIETCS C YUETOM CreUUKN ero CO/ep>KaHusl U HarpaB/eHHOCTU Ha TPO/I0/DKeHHe
Ouosiornueckoro obpa3oBaHUS B OpraHU3aLMsAX CpegHero MpodeCcCHOHANLHOTO W BBICILIETO
obpa3oBaHusl.

OO6s3aTeNlbHBIM ~ YCIOBUEM TIpH  O0OyueHMM OWOJIOTMM Ha yrayO/JIEHHOM  YpOBHe
SIBJISIETCSL  TIpOBeJileHWe  JlabopaToOpHbIX W MpakTHueckux  pabor. Takxke  yuacTue
00yuaroIUXCs B BHITIOJIHEHUA  TTPOEKTHBIX U yueOHO-
HCCIIeIoBaTe/IbCKUX pabor, TeMaTuKa KOTODBIX
OTIpeie/IIeTCSl  YUUTeJIeM Ha OCHOBE HMEIOIIUXCS MaTepuasbHO-TeEXHUUECKUX peCypcoB U
MECTHBIX TIPUPOJHBIX YCIOBHUH.



COJEPXXAHUE OBYUEHUA
10 KITACC

CopepkaHve TIpOrpamMMmbl,  BbIJle/IeHHOe KypcusoM, He BXOJUT B  IIPOBEpPKY
rocyJiapCTBeHHOM utorooi arrecrauuu (['MA).

Tema 1. Buosiorusi Kak HayKa

CoBpemeHHasi Ouosorusi — KoMIyieKcHasi Hayka. Kpartkasi ucTopusi pasBuTvsi OHMO/IOTHH.
Buonornueckue Haykd M HW3ydyaeMble MMH TpobOsieMbl. DyHAamMeHTa/bHbIE, TIPUK/IAZHbIE U
TIOMCKOBBIe HayUHble UCC/Ie/I0BAHUS B OMOJIOTHH.

3HaueHve Ouosiornd B (OPMHPOBAaHWM COBPEMEHHOW eCTeCTBEHHO-HAayYHOW KapTHHBI
mupa. Ilpodeccuun, cBsizaHHble C Ouosorvield. 3HaueHWe OWOOTMM B  TIPAKTHUECKOH
JlesiITeIbHOCTU  YesloBeKa: MeJULMHe, Ce/IbCKOM XO35IMCTBe, TIPOMBILUIEHHOCTH, OXpaHe
MIPUPOJBI.

JleMoHCTpanuu

[MoptpeTtsl: Apucrorens, Teodpact, K. JIunneis, XK. b. Jlamapk, Y. [lapsuH, Y. I'apsei, I'.
Mengens, B. U. Bepuagckuii, U. I1. TlaBnos, U. . MeunukoB, H. U. BaBunos, H. B.
Tumodees-PecoBckui, [Ix. Yorcon, @. Kpuk, [1. K. bensies.

Tabnunpl u cxembl: «CBsi3b OHOJIOTUM C IPYTUMU HayKamu», «CrcTeMa OHO0/IOTMUeCKUX
HayK».

Tema 2. JKuBble CCTeMBbI U UX U3yYeHUe

JKuBble crcTeMbl Kak rpeaMeT u3ydeHusi 6uosorvu. CBOMCTBA )KUBBIX CUCTEM: IUHCTBO
XUMHUUECKOTO COCTaBa, [JUCKPETHOCTb U L|eJIOCTHOCTb, CJOKHOCTb M  YIOPSI0UYE€HHOCTh
CTPYKTYPbI,  OTKPBITOCTb, CaMOOpraHu3alus, CaMOBOCIIpOU3BeJeHUe,  pPas3Apa)kKUMOCTh,
V3MEHUYMBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHM3aldy J>KMBBIX CHCTeM: MOJIEeKY/ISIDHBIM, K/IeTOUHbIM, TKaHeBbIH,
OpraHU3MeHHbIH, MONYJIALIMOHHO-BU/I0BOM, 3KOCUCTEMHBIN (b1OreoreHOTHUYECKHIA),
6uoctepnsiii. [Ipomeccsl, MPOUCXOAAIIE B KUBBIX chucTeMaX. OCHOBHBbIE TPU3HAKKU KUBOTO.
2KusHb Kak (opma cyiecTBoBaHUsS MaTepyu. Hayku, usyuarolijye >KMBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpraHu3aLiu.

V3yueHue >KuUBBIX cucTeM. MeTo/bl Ouosorvuuecko Hayku. HabsrogeHue, n3MepeHue,
SKCIIEPUMEHT, CHhCTeMaTu3alusi, MeTaaHanu3. [loHsATMe O 3aBUCMMOM U HE3aBUCHUMOU
nepemeHHOU. [lnaHupoBaHue »skcneprMeHTa. [loctaHoBKa M mpoBepka rumnoTe3. HyneBas
runore3a. [IoHsaTHe BEIOOPKY U eé mocToBepHOCTh. Pa3bpoc B bronornyeckrx AaHHbIX. OrjeHKa
JIOCTOBEDHOCTH TOJIyYeHHBIX pe3y/bTaToB. [IpUuUMHBEI UCKaXKeHWs pe3yJ/bTaTOB 3KCIIEPUMEHTA.
[TonaTHe CTaTUCTUUECKOTO TeCTa.

JdeMoHCcTpanu

TabumLbI u CXEMBI: «OCHOBHBIE MPU3HaKU SKU3HWY, «buonoruueckue
cucteMmbl», «CBOWMCTBA »XMBOW MaTepuu», «YPOBHM OpraHu3alyyd >KXUBOW TPUPOAbI»,
«CTpoeHue >KUBOTHOU KIIETKW», «TKaHu JKHMBOTHBIX», «CucreMnl

OpraHOB  uejIoBeUecKOro opraHusma», «buoreoreHo3», «buocdepa», «Metozbl
W3yUeHUs )KUBOU TTPUPO/IbI».
O6opyaoBaHue: 1abopatopHoe 000pyJ0BaHKeE /IJIs1 IPOBeIeHHUs HAaOJTI0JeHNH, U3MepPeHHH,
9KCTIePUMEHTOB.
IlpakTHueckas pab6ora «lIcrio/nb30BaHUE Pa3/IMYHBIX METOJOB TPH M3YUEHUM >KUBBIX
CUCTEM».



Tema 3. Buosiorus Kji1eTKu



Knetka — CTPYKTYpHO-(DyHKLMOHA/IbHAs eIMHULA KUBOrO. VICTOpUS OTKPBITUS K/IETKU.
Paboter P. I'yka, A. Jlepenryka. Knetounass teopus (T. IlIBann, M. IllneineH, P. Bupxos).
OcCHOBHBIe M0JI0’KEHUSI COBPeMEeHHOM K/IeTOUHOU TeOpUH.

MeToapl MOMEKY/ISPHOM U KJIETOUHOW OWO/IOTMU: MHUKPOCKOIHS, Xpomartorpadus,
snekTpodope3, MeTOJ  MeueHbIX aTOMOB, JuddepeHIMaibHOe 1jeHTpUdyTrUpoBaHue,
Ky/JbTUBUPOBaHWEe KJ/eTOK. M3yueHue (PUKCUPOBAHHbIX KAemoK. DeKTPOHHAas MHKPOCKOMMS.
KongokanbHas mukpockonusi. BumasnbHoe (npudtcu3HeHHOe) u3yueHue KJ1emok.

JdeMoHCcTpanu

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

Tabmuipl U cxeMbl: «CBETOBOM MHUKPOCKOM», «3JeKTPOHHBIM MHMKDPOCKOI», «VcTopus
pa3BUTHSL METO/I0B MUKPOCKOITUM».

OO6opyZoBaHue: CBeTOBOM MHMKPOCKOI, MHKPOIIpernapaThl PaCTHUTENbHBIX, YKUBOTHBIX U
OakTepuanbHbIX KIEeTOK.

IIpakTnueckasa padora «/3yueHue MeTO/OB K/eTOUHOW Ouonoruv (Xxpomatorpadus,
snekTpodopes, nuddepeHiuanbHoe LieHTpudyrupoanue, [TLP)».

Tema 4. XuMHuecKas opraHusanys KJIeTKH

XVMUYeCKUM COCTaB K/eTKu. Makpo-, MUKpO- U y/IbTpaMUKpO3/ieMeHThl. Boga v eé posb
KaK pacTBOpWUTess, peareHTa, ydaCcTWe B CTPYKTYDUPOBAHUU KJIETKH, TeTIOperyJsiLyu.
MuHepasibHbIe BellleCTBa KJIeTKH, UX OMosioruueckasi posib. Posib KaTHOHOB 11 aHMOHOB B KJIETKE.

Opranuueckue BelljeCTBa K/IeTKU. buosornueckye nosvMepsl. benku. AMUHOKUC/IOTHBIN
coctaB OenkoB. CTpykTypbl OesnkoBOW  MosieKysibl.  IlepBuuHas —CTpyKTypa Oerka,
nenTujHas CBsi3b. BTopuuyHas, TpeTHuYHas, YeTBepPTUYHAas CTPYKTYypbl. [leHaTypauysi.
CaotictBa 6enkoB. Knaccudukauus 6eskoB. bruonornueckue GyHkuyu 6ekoB. [IpuoHbl.

YrneBogbl. MoHocaxapu/bl, Jucaxapujbl, OJMrocaxapujbl U monucaxapuzbl. OOimii
IUVIaH CTPOeHUsT Y (U3MKO-XMMHUUYEecKHe CBOMCTBa YIJIeBOZOB. buonoruueckue QyHKLUM
yT71eBOJIOB.

Jlumael.  TmapoduibHO-ruApodoOHbIe  cBoMcTBa.  Kiaccudwkanus — JMIHAJOB.
Tpurnuuepuasl, Gochomumnuzapl, BOocKH, cTepouibl. bronornueckre GyHKun munugos. Obmue
CBOWCTBA OWO/MOTMYECKUX MeMOpaH — TeKy4yecTb, CIOCOOHOCTb K CaMO3aMBIKaHHIO,
TMOJIyTIPOHULIAeMOCTb.

Hyxkneunossle kuciotel. JHK v PHK. CTpoeHve HyK/IeMHOBBIX KUCIOT. HyK/1eoTUABI.
[Mpunuun kommiemeHtapHocTu. [IpaBuno Yapradda. Ctpykrypa JHK — nBoiiHasi crivpaib.
MectoHaxoxaeHue u ouonornueckue Gyuxipm JHK. Bugsl PHK. ®yakiun PHK B kieTke.

Crtpoenue moJiekysisl AT®. Makpospruueckue cBsisu B Mosiekysie AT®. buosmoruueckue
¢yskuun  AT®. BoccTaHOBIeHHble I1€PeHOCUMKH, HUX (QYHKLIMM B KieTKe. /[pyeue
Hykneo3uompugoccpambt  (HTD). CekBenvpoBanne JJHK.  Memodbl  2eHomuku,
MPAHCKPUNMOMUKU, NPOMeOMUKU.

CrpykTypHasi Guosiorvst: OGMOXUMHUeCKHe U OnodH3NUecKre MCCAel0BaHUS COCTaBa U
TIPOCTPAHCTBEHHOM CTPYKTYpbl OuWomonekyn. ModeaupoeaHue cmpykmypbl U  yHKyul
b6uomoneKkyn u ux komniaekcos. KomnblomepHbili OusaliH u opeaHuveckulli cuHmes 6uomonekyn u
UX HenpuUpoOHbIX AHA/10208.

JleMoHCTpanuu

IToptpersr: JI. ITomunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknuH, ®@. Canrep, C.
IIpy3unep.

HOuarpammbl:  «PacripefiefieHe XUMUUYECKMX 9JIEMEHTOB B HEXHUBOW TPUPOJe»,
«PacnpeziesieHrie XMHUYeCKHUX 3/IEMEHTOB B XKUBOM MPUPOE».



Tabmupr u  cxembl:  «[lepuoguueckasi — Tabiaulla  XUMHAYECKUX  37IeMEHTOB»,
«CTpoeHre MoJieKy/ibl — BOAbI», «BemectBa B cocraBe opraHu3MoB», «CTpoeHue
MoseKynbl Oenka», «CTPYKTypbl Oe/KOBOM MoOjeKynbl», «CTpoeHHe MOJEKY/l YIJIEBOZOB»,
«CTpoeHre MoJIeKyJl IUIIUA0B», « HyKkienHoBbie KUCI0ThI», «CTpoeHre MoneKyJibl ATD».

O6opyzoBaHue: XUMUYeCKasi ocyza 1 00opyoBaHuUe.

JlaboparopHas padora «OOHapyKeHre Oe/TKOB C TIOMOIIBIO0 KaUeCTBEHHBIX PeaKL|ii».

JIaGopaTopHas pabora «VIccnenoBaHrue HYKIeWHOBBIX KUCJIOT, BbI/IeJIEHHBIX U3 KJIeTOK
Pa3MUYHBIX OPraHU3MOB».

Tema 5. CTpoeHue u GyHKIMHU K/IeTKH

Tumnbl K/IeTOK: 3yKapuOTHuecKass M TpokapuoTuueckasi. CTPYKTYPHO-(QYHKLIMOHAIbHbIE
o0Opa3oBaHMS K/TETKH.

CrpoeHre TIPOKAPUOTUYECKOW KIeTKH. KieTouHass cCTeHKa OakTepuii U apxei.
Oco6eHHOCTH CTPOeHHs TeTepoTPo(dHON 1 aBTOTPOGHOM MPOKAapHUOTHUYECKUX K/IeTOK. MecTo U
pOJIb IPOKApUOT B OHOLjeHo3aX.

Crpoenve U (hYHKIIMOHMPOBAHKE 3YKApUOTHUECKOHM KiaeTku. [Tna3maruueckas MmeMOpaHa
(mma3manemma). CTpyKTypa T1Ia3MaTHueckod MemOpaHbel. TpaHCIOPT —BellecTB  yepe3
Tla3MaTUYecKyr0 MeMOpaHy: TaccuBHBINA (guddysusi, obneruéHHas audGysvs), aKTUBHBIMA
(TepBUYHBIA M BTOPUUHBINA aKTUBHBIA TpaHCTOPT). [lo/yrpoHuiiaeMocTs MeMOpaHbl. PaboTa
HaTpUM-KaMeBOro Hacoca. DHAOLMTO3: MUHOLMTO3, (arouTo3. JK30LUT03. KieTouyHas cTeHKa.
CrpykTypa ¥ PYHKLMU K/I€TOUHOW CTeHKU PacTeHHM, TPHOOB.

Hwroriasma. [luto3one. Llutockener. [IBWyKeHWe LUTOIUIa3Mbl. OpraHouJbl KIIETKH.
OpHoMeMOpaHHbIE OPraHOW/IbI KIeTKH: dHora3MaTrueckas cetb (3I1C), ammapat I'ombmky,
JIM30COMBI, UX CTpPOeHWe W (PYHKUMU. B3auMoCBs3b OZHOMEeMOPAHHBIX OPTraHOW/OB KJIETKH.
CTpoeHMe TpaHyJ/ISIPHOTO peTHKyayMa. MexaHusm HanpaeneHuss benkos @ OIIC. CuHTes
pacTBopuMbIx  OenmkoB. CHHTe3  K/IeTOUHbIX MemOpaH. ['yiafkuii  (arpaHyJIsIpHBIA)
SH/JIoTIIa3MaThyeckuid peTukyayM. CekperopHasi (yHKiusi anmaparta ['onbmku. Modugukayus
6esnkoe 8 annapame I'onboxcu. Copmupogka benkoe & annapame I'onbOxcu. TpaHCIIOPT BellecTB
B K/leTKe. Bakyonu pacTuTenbHbIX K/1eToK. KieTounsiii cok. Typrop.

[ToniyaBTOHOMHBIE OpraHOW/bl KAETKWU: MWUTOXOHJPUM, TIacTufbl. IIpoucxodcoeHue
mumoxoHoputl u naacmud. Cumbuoeene3 (K.C. Mepedickosckuil, JI. Mapeyauc). CTpoeHue u
GyHKLUM MUTOXOHJAPUM U miacTuf. [lepBUuHble, BTOPHWYHbIE W CJOXKHBIE T/IACTH/bI
(GOTOCUHTE3UPYIOIIMX 3YKapuoT. XJ/IOPOIUIaCThl, XPOMOIIACTbI, JIEWKOM/IACThl  BBICIIMX
pacTeHuH.

HememOpaHHble opraHoubl KieTku CTpoeHHe W (YHKLUM HeMeMOpaHHBIX OpPraHOW/IOB
Kietku. Pubocombl. IIpomedicymouHble ¢uaameHmbl. MuKpobuiaMeHTbl. AKMUHOBbIE
MuKkpoguiameHmbl. MplllleuHble K/I€TKU. AKMUHOBble KOMNOHEHMbl HeMbIUEUHbIX K/AemoK.
Mukpotpybouku. Kietounbii 1jeHTp. CTpoeHMe W [BWKeHHe J>XTYTUKOB U pPeCHHUYEK.
MukpoTpybouku 1urornia3mMel. LleHTpross. benku, accoyuuposaHHble ¢ MUKpoguiameHmamu u
Mukpompy6oukamu. MomopHble 6e/Ku.

SAnpo. Obosiouka sijpa, XpOMaTHH, KapuoIla3ma, sPbILKA, UX CTPOeHHe U (PYHKIUU.
SlmepHblii 6e/KOBBIA MaTpUKC. [IpoCTpaHCTBEHHOE PACIIO/IO’KEHHEe XPOMOCOM B WHTepdha3HOM
sape. DyxpoMamuH u 2emepoxpomMamuH. benku xpomatuHa — TUCTOHBI. /[uHamuka si0epHol
obos0uku 8 Mmumose. sI0epHbili mpaHcnopm.

Knetounsie  Bk/toueHusi. CpaBHUTe/bHasi  XapakKTePUCTUKA  K/IETOK  3YKapuOT
(pacTuTesbHOM, )KUBOTHOU, TPUOHOM).

JleMoHCTpanuu



[Toptpetsl: K.C. MepexkoBckui, JI. MapryJuc.

Tabmupr u  cxembl:  «CTpoeHMe — SYKapUOTUYeCKOW  KieTKu»,  «CTpoeHue
JKUBOTHOM KJ/IeTKN», «CTpOeHHe pacTUTeNIbHOU KeTKu», «CTpoeHrHe MUTOXOHAPUM», «Sapo»,
«CTpoeHue NMpOKapuoOTUUeCKON KIeTKU».

Ob6opyioBaHMe: CBeTOBOW MUKPOCKOI, MHKpPOIIpernapaTbl pacTUTeNbHBIX, >KUBOTHBIX
KJIETOK, MUKPOTIperiapaThbl 0aKTeprabHbIX KIeTOK.

JIaGoparTopHas pa6oTa «lI3yueHue CTpoeHUs KJI€TOK Pa3/IMUHbIX OPTaHHU3MOBY.

IIpakTnueckas padora «/I3yueHre CBOMCTB KJIeTOUHON MeMOpaHbI».

JIaGopaTopHasa pabora «/ccrenoBaHre Iyla3MoO/M3a U JIET/Ia3MOJIM3a B PaCTUTE/TbHBIX
KJIeTKax».

IIpakTHueckas padora «/3yueHure JBMKEHUS [TUTOTIa3Mbl B PACTUTE/TBHBIX KJIETKaX».

Tema 6. O0MeH Bell[eCTB U NPeBpalljeHie YHePrUH B K/IeTKe

AccuMmunsis M JUCCUMUJISILIUSL — [IBé CTOPOHBI MeTabonm3ma. Turibl oOMeHa BelecTB:
aBTOTPO(HBEIH ¥ reTepoTpOodHBIA. YuacTHe KHC/IOpoJa B OOMEHHBIX TIpoIjeccax.
OHepreTuueckoe obecrieueHrie KieTku: rmpeBpaijeHne AT® B 00MeHHBIX Mporjeccax.
depMeHTAaTUBHBIA XapaKTep peakui KIeTOuHOro merabosimsma. depMmeHTBl, UX CTPOEHUe,
CBOWCTBAa M MexaHU3M JelictBus. KodepmeHTbl. OTivuMs (epMeHTOB OT HeOpraHWYecKuX
KaTa/M3aTopoB.  belKu-akTUBaTOpl U OENKU-WHTUOWUTOPHI. 3aBHUCUMOCTb
CKOpOCTH (pepMeHTaTUBHBIX PeakLii OT pa3/MUHbIX (PAaKTOPOB.

[TepBUYHBIM CHHTE3 OpraHUYecKUX BellecTB B KieTKe. DOTOCHHTe3. AHOKCU2EHHbIU U
OKCU2eHHbIll ¢omocuHmes y 6Gakmepuil. Ceemocobuparowjue nuemMeHmbl U NUSMEHMbl
peakyuoHHo20 yeHmpa. Posb X0poriacToB B mpolecce GorocuHTe3a. CBeToBas U TeMHOBasi
¢asel. PomoodbixaHue, Csz-, Cs- u CAM-munbl ¢pomocunmesa. IIpofyKTUBHOCTb (POTOCHHTE3A.
BnusiHye pa3nuuHbIX (aKTOPOB Ha CKOPOCTh ()OTOCHHTe3a. 3HaueHue (POTOCUHTe3a.

XemocuHTe3.  Pa3HooOpa3sue  OpraHM3MOB-XE€MOCHHTETHKOB:  HUTPHU(UIMpYIOIIHe
6akTepuy, >kene3obakTepun, cepobakTepru, BOAOPOAHbIe OakTepuu. 3HaueHHe XeMOCUHTe3a.

AnHaspo6Hble opraHu3Mbl. Busbl 6poskeHus. TIpogyKThl OpOXKeHHs U UX HCII0/Ib30BaHKe
ye/iloBeKOM. AHa’poOHble MHKPOOPTraHHM3Mbl KakK OOBEeKTbl OMOTeXHOMOTMU W BO30yAUTeU
6osnesHet.

AspobHBIe OpraHuU3Mbl. JTambl HEPreTHYecKoro obmeHa. IToArOTOBUTE/NBLHBIN 3Tarl.
I'nkonu3 — 6eCcKrUCIOpoiHOe paciiierieHre TJIH0KO3bI.

buonoruueckoe okucieHWe, UK K/IeTOUHOe JbixaHWe. Po/ib MUTOXOHJPHWM B Tpolieccax
Ouosiornueckoro okucieHusi. Lluknnueckwie peakiuu. OKucautenbHoe (ochopuIvpoBaHUe.
OHepeusi MemMbpaHHo20 epadueHma npomoHos. CuHme3 AT®d: paboma npomoHHolU ATD-
cuima3sbl. IlpeumyiriectBa a’pobHOro TyTH oOOMeHa BeIIeCTB Tepe] aHa3POOHBIM.
Db beKTUBHOCTh SHEPTeTUUYECKOTO 0OMeHa.

JleMoOHCTpanu

[Toptpetsr: [Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpagckuii, B. A. Ourensrapar, I1.
Murtuesnn, I'. A. 3aBap3uH.

Tabsuiel 1 cxembl: «POTOCHHTE3», «IHEpreTuueckuii obmeH», «buocuHTe3 OesKa»,
«CtpoeHnue hepMeHTa», «XeMOCHHTE3».

O6opyioBaHKe: CBETOBOM MHKDPOCKOII, 000pPY/J0BaHKE [Jisi IPUTOTOBJ/IEHUS TIOCTOSIHHBIX U
BpeMeHHbIX MUKPOIIPeraparos.

JlaGopaTopHasa pabora «/3yueHue KaTaJlUTUUEeCKON aKTUBHOCTU (epMeHTOB (Ha
rpyiMepe amu/iasbl UK KaTaaasbl)».



JlaGopaTopHasa pabGora «/3yyeHue QepMeHTaTUBHOIO pacCIlelieHHs TepoKcHua
BO/JIOPO/ia B PaCTUTEJIbHBIX U JKUBOTHBIX KJIeTKax».

JIaGoparopHas pa6oTa «CpaBHeHHe MpoLieccoB (POTOCHHTE3a U XeMOCHHTE3a».

JIaGoparopHas pa6oTa «CpaBHeHHe MPOLIeCCOB OPOXKEHUS U IbIXaHUS».

Tema 7. HacieacTBeHHas uH(opMalus U peajM3anus eé B KieTKe

Peakijun mMatpuuHOro cvHresa. IIpUHLUMIT KOMIIJIEMEHTapHOCTHA B peakLUsiX MaTpUYHOIrO
cuHTe3a. Peanu3sauysi HacneACTBeHHOM WHdopMaluu. ['eHeTMUeCKW KOJ, €ero CBOMCTBa.
Tpanckpumiusi — MatpuuHbiii cuHTe3 PHK. TIpuHIMIBI TpaHCKPUITLIUU: KOMIIJIEME@HTapHOCTb,
aHTWIIApasIeIbHOCTb, aCUMMeTPUYHOCTb. Co3pegaHue mampuunblx PHK 6 sykapuomuueckoll
kn1emke. Hekodupyrowue PHK.

TpaHcisaus U eé 3Tarnbl. Yuactue TpaHcrnoptHeix PHK B OGuocuHTe3e Oenka. YcCnoBUs
buocuHTe3a benka. KogrpoBanue aMuHOKHC/IOT. Posib pubocom B 6uocuHTe3e Gernka.

CospemeHHble npedcmasneHusi 0 cmpoeHuu 2eHog. OpraHusalysi reHoMa y MpoKapyoT U
9YKaprOoT. Peryssiiusi aKTUBHOCTHA TeHOB y TpokapuoT. ['mrore3a omepoHa (®. ’Kako0, K.
MaHo). MonekyasipHble MeXaHu3Mbl 3Kcnpeccuu 2eHoe Yy 3ykapuom. Poab xpomamuHa 6
pez2ynsyuu pabombl 2eHo8. Peryrsiiiisi 0OMeHHbIX TIPOLIeCCOB B KiieTKe. KyieTouHbIM romeocTas.

Bupycel — Hek/leTouHble ()OPMBI XXKU3HU U OOMraTHbIe mapa3uTbl. CTpOeHHe TIPOCThIX U
C/IOXKHBIX BUPYCOB, PETPOBUPYCOB, OakteprodaroB. JKusHeHHbilli yukn JIHK-codepocawjux
gupycos, PHK-codepacawjux supycos, bakmepuogpazos. ObpamtHas mpaHckpunyusi, peeepmasa,
UHmMezpasa.

BupycHble 3a0osieBaHMsI  ue/lOBeKa, >KMBOTHBIX, pactenuid. CIINI, COVID-19,
coLuaibHble U MeAULIMHCKHe MTPOo0/IeMBbl.

BuouHgopmamuka: uHmezpayus u aHanu3 6onbwux maccusog («bigdata») cmpyKmypHbIX
buonoeuveckux OaHHbix. HanomexHwonoeuu e 6uonoeuu u meduyuHe. IIpoepammupyemble
¢yHkyuu 6eaxkos. Cnocobbl 0ocmagKu sekapcme.

JleMoHCTpanuu

[Toptpetsr: H. K. Konb1jos, . . IBaHOBCKUH.

Tabmpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHUeCKUd Kop», «BUpYChHI»,
«bakrepuocdaru».

ITpakTHueckas padora «Co3aHre MO/IeNd BUPYyCa».

Tema 8. JKu3HeHHBIN IIUK/I K/IETKH

Knetounslii 1uK/1, ero mepuofsl U perynsiugus. MHrepdaza u muto3. OcobeHHOCTU
TMIpOL[eCCoB, MpoTeKatoux B UHTepdase. [ToAroroBka KiaeTku K feneHuto. [IpecuHTeTHUYeCKUi
(MOCTMUTOTHUYECKHUI), CHHTETUUECKUA U TMOCTCUHTETUUECKHUW (IIPEeMUTOTHUYECKHUM) Iepuo/bl
VHTepQasbl.

Matpuunbii  cuntes [JHK -  pervkatms. [lpunpunel  pervvkanmu — [THK:
KOMIIJIEMEHTapHOCTb,  MOIYKOHCEDPBAaTUBHBbIM  CHUHTE3, aHTUIApa/uleJlbHOCTb. MexaHU3M
periukauu  JJHK. Xpomocombl. CtpoeHne xpomocom. TejnomMepbl U
TesioMepa3a. XPOMOCOMHBIM HAOOp KIeTKHM — KapHOTHUIL. [IWMIUIOMAHBIA W TaTuIOMAHBIN
Habopbl XpoMoCOM. ['OMOIOTHYHbIE XPOMOCOMBI. [10/10BbIe XpPOMOCOMBI.

Henenue xyieTku — MuTo3. CTaguu MUTO3a U TMPOUCXOJALIME B HUX IIPOLIeCCHI. TUIIBI
muto3a. Kaprokuses u UToKuHe3. buosiornueckoe 3HaueHre MUTO3a.

Perynisitiuss MMTOTHYECKOTO I[MK/Ia K/IeTKd. IIporpaMmupyemMasi KieTouyHas Trubesib —
arornTo3.



KnerouHoe spo, XpoMOCOMBI, (DyHKLIMOHa/IbHAs FeHOMHUKa. Mexanusmbl npoaugepayuu,
ougpepeHyupogku, cmapeHus u 2ubeau kremok. «Lugpposas kiemka» — buouHpopmamuueckue
Modenu (pyHKYUOHUPOBAHUS KAeMmKU.

JeMoHCcTpanuu

Tabsmunbl u cxembl: «KU3HEHHBIA LMK KIeTKW», «Muros», «CTpoeHHe XPOMOCOM»,
«Pernmukanusa JHK».

OO6opyZioBaHMe: CBETOBOM MMKPOCKOII, MMKpoOIiperapaThl: «MHUTO3 B KjeTKax KOpellKa
JIyKa».

JTabopaTropHas pabora «lI3yueHre XPOMOCOM Ha TOTOBBIX MUKPOIIperapaTax».

JIaGopaTopHas pabora «HabmozeHre MUTO3a B K/eTKaX KOHUMKA KOpeIlKa Jiyka (Ha
rOTOBBIX MUKpOMpernapaTax)».

Tema 9. CTpoeHue u pyHKLMH OPraHN3MOB

Buonornueckoe  pasHoobpa3ue  opraHW3MoB.  OJHOKIeTOUYHblE,  KOJIOHUAJIBHEIE,
MHOT'OKJIETOUYHbIE OPraHU3MBI.

OcobeHHOCTH CTPOEHHUSI U >KU3HeesTe/TbHOCTH OFZHOK/IeTOYHBIX OpraHu3MoB. baktepuw,
apXeu, OJJHOK/IETOUHbIe IPUOBI, OIHOK/IETOUHBIE BOJJOPOC/IH, APYTHe MPOTUCTHI. Ko/loHMabHbIe
OpraHU3MBblL.

B3anMoCBs3b yacTell MHOTOK/IETOUHOIO OopraHusma. TKaHH, opraHbl U CUCTeMbl OpPraHoB.
OpranusM Kak efiuHoe 1jesioe. 'omeocTas.

Tkanu pacreHuii. Tumbl pacTUTeNbHBIX TKaHel: oOpa3oBarenbHasi, TOKPOBHas,
TIPOBO/IAIIIAsl, OCHOBHasl, MexaHn4eckas. OcobeHHOCTH CTpoeHMs, (GYHKLUWN M PacrioyioyKeHust
TKaHel B OpraHax pacTeHWH.

TKaHM >KMBOTHBIX M  UesioBeKa. TuMbl JKMBOTHBIX TKaHeW: SMuTelvanbHasi,
coeZIMHUTe/IbHas, MbillleyHasi, HepBHasi. OcoOeHHOCTU CTpoeHUs, PYHKLWN U PacrosoXKeHHs
TKaHel B OpraHax XMBOTHBIX U Yesl0BeKa.

Opransl. BeretatuBHble 1 reHepaTHBHbIe OpraHbl pacTeHUd. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U YyesioBeKa. DyHKIMM OPraHOB U CUCTeM OPraHOB.

Onopa Tena opranuaMoB. Kapkac pactenunid. CkeneTbl  OJHOKJIETOUHBIX U
MHOT'OKJIETOUHBIX )KUBOTHbIX. Hapy>kHbIN 1 BHYTpeHHUH cKesieT. CTpOeHHe U TUIIbI COeIUHEeHHsI
KOCTel.

[IBi>keHue OpraHusMoB. /[IBiDKeHMe OJHOK/JIeTOYHbIX OpraHM3MOB: aMéOOoWJHOe,
JKTYTUKOBOe, DeCHUYHOe. /[IB)KeHWe MHOIOK/IeTOUHBbIX PpacTeHWM: TPOINU3Mbl U HACTHM.
[IBI>KeHre MHOTOKJ/IETOYHBIX KMBOTHBIX U YeslOBeKa: MblllleyHasi cucteMa. Pediekc. CkeneTHble
MBIIIL[BI ¥ UX paboTa.

[Tutanue opranu3MoB. [loryoujeHre BOJbl, YIJIEKAC/IOTO ra3a U MUHEPaIbHbIX BellecTB
pacteHussMd. [luTaHue >KUBOTHBIX. BHYTPUIIONIOCTHOE ¥ BHYTPUK/IETOUYHOE MHUIleBapeHHUe.
[MuTaHue MO3BOHOUHBIX XMBOTHBIX. OTAe/bl MUIEBApUTENBLHOIO TpakTa. [IuiijeBapuTe/bHbIe
Kesne3bl. [TulljeBapyTe/ibHas CUCTeMa YesloBeKa.

IbixaHue opraHusMoB. [IpixaHue pacTeHUM. [IbIxaHue XUBOTHBIX. Juddys3us razos yepes
NoBepxXHOCTh KieTKu. KoykHoe fpixaHue. [IbixaTenbHasi MOBepXHOCThb. YKabepHoe U érovyHoe
JblxaHue. JlpIxaHWe I103BOHOYHBIX >KMBOTHBIX U Ue/ioBeKa. OBOJIFOLJMOHHOE YC/IOKHEHHe
CTPOeHUs] JIETKMX TI03BOHOUHBIX JKMBOTHBIX. [lbixaTesbHas cucTemMa 4esjOBeKa. MexaHU3M
BEHTUJISL[UN JIETKUX Y TITHL] ¥ MJIEKONUTArOIUX. Perysius apixanus. JpixarensHbie 00bEMBI.

TpaHCIIOpPT BeleCcTB y OpraHW3MoB. TpaHCIIOPTHBIE CUCTeMbl pacTeHWW. TpaHCIopT
BellleCTB Yy JKUBOTHbIX. KpoBeHocHass cucteMa U eé opraHbl. KpoBeHOcHas cucrteMa
MO3BOHOUHBIX JKMBOTHBIX M uesioBeKa. Cep/lle, KPOBEHOCHble COCYZAbl M KpoBb. Kpyru



KpoBoOOpaIlleHHsi.  JBOJIFOL[MOHHBIE  YCJIO)KHEHUS]  CTPOEHUS] ~ KPOBEHOCHOW  CHUCTEMBI
T03BOHOYHBIX KUBOTHBIX. PaboTa cep/iia v eé perysisiusi.

Boizenenue y opraHusMoB. BobigeneHve y pacTeHuil. BoijjeneHuve y JKUBOTHBIX.
CokparuTenbHble Bakyonw. OpraHbl BblgeneHus. @OuibTpaljus, CeKpenus ¢ obpaTHoe
BCachIBaHWe KaK MeXaHW3Mbl pabOThI OpraHoB BhlfeieHus. CBsI3b MOJIOCTH Tejla C KPOBEHOCHOM
Y BbIJle/IUTEIbHOM CHCTeMaMH. BblfiesileHHe y NO3BOHOYHBIX JKMBOTHBIX U uesoBeka. Ilouku.
Crpoenue u GpyHKIMOHUPOBaHUe HepoHa. OOpa3oBaHKe MOUHM Y YesTOBeKa.

3aluTa y OpraHu3MoB. 3all[iTa y OJHOK/JIeTOUHbIX opraHu3moB. Criopel GakTepuii u
LMCThI MPOCTeUIIMX. 3aljUuTa y MHOTOK/IeTOUHbIX pacTeHui. KyTrkysa. CpefcTBa acCMBHOW U
XUMHUUECKOH 3aiUThl. PUTOHLIU/BL.

3alyra y MHOTOK/IETOUHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BO/HbIE. 3allliTa OpraHrM3ma
or Oose3Heil. VIMMyHHasi cucteMa uesioBeKa. K/eTOUHbIA W TyMOpPajbHBIH WMMYHHUTET.
BpoxxaéHHelii W TIpHOOpeTéHHBbIA  crieluUUecKuii  UMMyHHUTeT. Teopusi KJIOHa/IbHO-
cenektuBHOro ummynurteta (I1. Opaux, ®. M. beprer, C. ToHeraBa). BocnanutesnbHble OTBETbI
OpraHv3MoB. Pojib BpOXKJEHHOTO UIMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00/1eBaHUMA.

Pa3gpakuMoCTe U peryisiusi y OpraHusMoB. PasjpakumMoCcTb y OJHOK/IeTOYHBIX
opranu3moB. Takcucel. Pa3pa)xuMOCTb U pery/siusi y pacTeHHd. POCTOBbIe BelllecTBa U HX
3HaueHue.

HepBHasi cuctemMa ¥ peduieKTOpHasi pery/sifusi y >KUBOTHbIX. HepBHas cucremMa U eé
OTZesbl. DBOJIFOLIMOHHOE YCJ/IO)KHEHHEe CTPOEHUsT HEePBHOM CUCTEMBbI Yy >KMBOTHBIX. OTzesbl
TOJIOBHOTO MO3ra TMO3BOHOUHBIX >KUBOTHBIX. Peduiekc u pedekTopHasi Ayra. be3sycioBHbie u
yCJIOBHBIE PedyieKChl.

I'ymopasnibHass perynsanuss ¥ SHJOKPUHHAsl CHUCTeMa JKUBOTHBIX M 4YesioBeka. sKesesbl
SHIOKPUHHOMW CHUCTeMbl U MX TOPMOHBI. [lelicTBe TOPMOHOB. B3auMOCBSI3b HEpPBHOU U
9HJJOKpUMHHOM cucTteM. ['nnoranamo-runodursapHas cucTema.

JleMoHCTpanu

[Toptpert: N. I1. [1aBnoB.

Tabmipl U cxembl: «OFHOK/IETOUHbIE BOJOPOCTU», «MHOTOK/IeTOUHbIe BOJOPOCN»,
«baktepun», «lIpocreiiliie», «OpraHbl 1|BeTKOBbIX pacTeHUM», «CHUCTeMbI OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue HaCeKOMBIX», «Tkanu
pactenuii», «KopHeBble cucrembl», «CTpoeHwe  crebnsi», «CTpoeHWe  JICTOBOM
TUIACTUHKW», «TKaHU >KUBOTHBIX», «CKeyeT uesioBeKa», «llvilleBapuTebHasi CUCTEMA»,
«KpoBeHOCHasi cucreMa», «[lpixatesibHasi  CcuUCTeMa», «HepBHas cucTeMa»,
«Koxa», «MpbI111eyHas cucreMa», «BbigenuTenbHast CUACTEMa», «IJHIOKPUHHAs
cucreMa», «CTpoeHue MbIILbI», «/IMMyHUTeT», «KUIIEYHOIIO/IOCTHBIe», «(CXemMa MUTaHUs
pacTteHuii», «KpOBEHOCHbIe CHUCTEMbl TIO3BOHOUYHBIX JKUBOTHBIX», «CTpOoeHHe THUApbI»,
«CTpoeHue I1aHapuu», «BHyTpeHHee CTpPOeHMUe [OXKAeBOro uepssi», «HepBHasg cucrema
pbib», «HepBHas  cucrema  JnATymKu», «HepBHasi ~— cucTeMa IPeCMBIKAOIIUXCS»,
«HepBHas cucrema nrulp», «HepBHasg cucrteMa MieKonuraroolux», «HepBHas cucrema
yejioBeka», «Pediiekcy.

Ob6opyioBaHMe: CBeTOBOM MHKDOCKOI, MHUKpOTMperapaThl OJZHOK/IETOUHBIX OpPraHHW3MOB,
MHUKpOIIpernapaTbl TKaHel, paKOBUHbI MOJUTFOCKOB, KOJIJIEKLIMA HaCEKOMBIX, UTJIOKOXKUX, >KHBbIE
9K3eMIISIpbl KOMHATHBIX PacTeHWi, repbapyy pacTeHUi pa3HbIX OT/e/IOB, BJIa)KHbIe MpernapaThl
JKUBOTHBIX, CKEJIeThI [T03BOHOYHBIX, KOJUIEKI[UM 0eCITI03BOHOUHBIX >KUBOTHBIX, CKeJIeT ueIoBeKa,
obopyJoBaHue [ijii [IeMOHCTpPAl[iM TIOYBEHHOTO U BO3JYLIHOTO T[WTaHWS pPaCTeHUH,
paciieryieHdsi Kpaxmaaa W 0OeslKoB 107 flelicTBMeM (¢epMeHTOB, 00O0py/ioBaHHWe [IJist



JleMOHCTpaLMX ONBITOB 110 U3MePEeHUIO )KU3HEeHHON €MKOCTH JIETKMX, MeXaHH3Ma JibIXaTe/IbHbIX
JBYDKEHUM, MO/Ie/Iv T0JIOBHOTO MO3ra Pa3/InYHbIX KUBOTHBIX.

JIaGoparopHas pa6oTa «lI3yueHue TKaHel pacTeHUI».

JIaGoparTopHas pa6oTa «l3yueHue TKaHel >KUBOTHBIX».

JIaGoparTopHas pa6oTa «l/3yueHre opraHoB I[BETKOBOTO PaCTeHUs».

Tema 10. Pa3sMHoO)XXeHMe U pa3BUTHe OPraHUu3MOB

dopMbl pa3MHOXKEHHSI OPraHU3MOB: Oecriosioe (BK/IHOUasi BereTaTUBHOE) U 110JI0BOe. BuU/ib
6ecrio/10ro pa3MHOKeHUS: TIOUKOBaHUe, CTIOPYJ/ISILUS, (parMeHTaLusi, KJIOHHPOBaHHe.

[TonoBoe pa3smHokeHue. IlosoBble KieTKH, wiu rametsl. Melio3. Crasum Meliosa.
[ToBeenre xpoMocoMm B Meiio3e. KpoccuHroBep. buosiornueckuii cmMbic/l Melio3a U T0JIOBOTO
nporiecca. Meiio3 1 ero MecTo B )KU3HEHHOM LJKJ/Ie OpPraH1u3MOB.

IIpepsapoppiiieBoe  passutve. I'ameroreHes 'y JKUBOTHBIX. IlosioBble  »Kejesbl.
O6pa3oBaHre W pa3BUTHE TOJOBBIX KieToK. CriepMaTtoreHe3 u ooreHe3. CTpoeHHE TIOTOBBIX
KJIeTOK.

OmiofoTBOpeHre W 3MOpHUOHANIBbHOe Pa3BUTHE >KMBOTHBIX. CriocoOBbl OMJIOZOTBOPEHHUS:
Hapy’>kHOe, BHyTpeHHee. [lapTeHoreHes.

WnauByyanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHO/IOrysl — HayKa O pa3sBUTUU
oprann3MoB. MopcgozeHe3 — 00Ha u3 21ag8Hbix npobaem ambpuonozuu. KoHyenyusi mopgozeHos
u modenu mopgozeresa. Crasuu smOproreHesa XMBOTHbIX (Ha IpuMepe JISTyLIKK). [l pobeHue.
Turel gpobnienusi. /[JemepMuHuposaHHoe U HeOepMUHUPOBaHHOe OpobsaeHue. Baacmyna, munbl
6aacmyn. OcobeHHOCTH [poO/eHUsT MJIEKONUTAIOMMX. 3apoblilieBble JIMCTKU (racTpyJ/isLus).
3ak/jajKa OpraHoB UM TKaHed M3 3apo/bllleBbIX JIMCTKOB. B3auMmHOe BivsHHMe vacTen
pasBUBaloOILlerocsi 3apofplilia (3MOpHOHanbHasi WHAYKLMS). 3aklajka IulaHa CTPOeHMs
JKUBOTHOTO Kak pe3y/JbTaT MepapXW4yeckKux B3aMMOJEWCTBHM TIeHOB. BiusHue Ha
5MOpHOHa/bHOE pa3BUTHE Pa3/IMUHbIX ()aKTOPOB OKPY Karolliel cpefibl.

Poct u pasBuThe >KMBOTHBIX. I[locTamMOpmoHanbHBIN Tiepuof. [IpsMoe u HempsiMoe
pasButhe. PasBuTve c MeTamMopdo30M Yy Oecri03BOHOYHBIX K IO3BOHOYHBIX >KMBOTHBIX.
bronornueckoe 3HaueHue NpsIMOrO M HENpSIMOTO Pa3BUTHSA, UX PACIpOCTpaHeHWe B NPUPOJe.
Tunel pocra >XUBOTHBIX. PakTOpbl pery/sluyd pOCTa J>KUBOTHBIX M uesoBeka. Craguu
MOCTAMOPHOHA/ILHOTO Pa3BUTHS Y JKUBOTHBIX M uesioBeKa. lleprofibl OHTOreHe3a 4YesiOBeKa.
CrapeHue 1 cMepTh Kak O1osioruueckuie poLiecchl.

PasMHOXeHUMe M pa3BuTue pacTteHuil. ['ametoputr u cnopout. Meiio3 B >KU3HEHHOM
1ukie pacreHuid. OOpasoBaHue cIriop B Tipollecce Meio3a. ['ameToreHes y pacTeHHil.
OmiofoTBOpEeHMe U pasBUTHE paCTUTE/bHBIX OpPraHu3MoB. [IBOMHOe OIIOJOTBOPeHHe Yy
LIBETKOBBIX pacTeHuil. Obpa3oBaHye U pa3BUTHe CEMEHHU.

MexaHW3MBI peryJ/Isiliii OHTOreHe3a y paCTeHUU U )KUBOTHBIX.

JeMoHCcTpanuu

[Toptpertsr: C. I'. HaBamus, X. [lnemas.

Tabmuiel uW = cxeMbl:  «BereratvBHOe  pa3MHOXKeHHe»,  «Turbel  Oecrioysioro
pPa3MHOXKeHHs», «Pa3sMHOXKeHHe XJIaMUIOMOHAIBI», «Pa3MHOXeHHe

3BIVIEHbI», «Pa3MHOXeHue TUJPBI», «Meti03», «XPpOMOCOMBI»,
«['amerorenes», «CTpoeHWe  SIMLEKJETKM W  crOepMaro3ouga», «OCHOBHbIE —CTaZuu
OHTOreHe3a», «lIpsmoe u Hempsmoe pasBuTHe», «Pa3BuTHe MaMCKOro xyka», «Pa3Butue
capaHun», «PasBuTHe JAryLIKW», «/IBOMHOE OIJIOJOTBOPEHUE Yy LIBETKOBBIX DPaCTEHUI»,
«CTpoeHre ceMsIH OJHOJOJIbHBIX U [IBYJOJIbHBIX pacTeHui», «KU3HEeHHbIM LMK/ MOPCKOU
KanmycTbl», «KU3HeHHbIM LMKA MXa», «KH3HEHHBbIM LMK T[1allOpOTHUKA»,



«KW3HEeHHBIN [[UKJT COCHBI».



Ob6opyioBaHKe: CBeTOBOM MHUKPOCKOI, MUKPOTIperiapaThl SIHIeK/IeTOK U CriepMaTO30U/[0B,
Mozenb «L UK/ pa3BUTUSA IATYIIKW».

JlaGopaTtopHasa pa6ora «/3yueHue CTpOeHHsI TIOJIOBbIX KJ/IeTOK Ha TOTOBBIX
MHUKpOIpernaparax».

IIpakTnueckas pabora «BrisB/eHWe TIPU3HAKOB CXO/CTBA 3apObIiiell MO3BOHOYHBIX
JKABOTHBIX».

JIabopaTropHas pabdora «CTpoeHHe OPraHOB Pa3MHOXKEHUSI BBICIIIUX PACTeHUI».

Tema 11. I'eHeTHKa — HayKa 0 HAC/IEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

VicTopusi cTaHOB/IeHWS] W pa3BUTHS T'eHeTUKH Kak Hayku. Pabotel I'. Mengens, I'. gme
®pusa, T. Moprana. Posmb oTeuecTBeHHbIX YUéHBIX B pa3BuUTUM TeHeTWKd. Paboter H. K.
Konbnosa, H. M. Basunosa, A. H. Benosepckoro, I'. 1. Kapnieuenko, FO. A. ®umunuenko, H. B.
TumodeeBa-PecoBckoro.

OcHOBHBIE TeHeTHUYeCKHe TOHATHS U CUMBOJIbI. ['OMOJIOTMYHBIE XPOMOCOMBI, ajlie/ibHble
reHbl, ajJbTepHaTUBHbIE TNPU3HAKWU, [JOMHWHAHTHbIM W peLIeCCUBHBbIM MpU3HAK, TOMO3UIOTa,
reTepo3uroTa, UucTasi JIMHUS, TUOpPHUAbI, reHOoTur, ¢eHoTur. OCHOBHbIE METO/bl T'eHeTHKH:
rUOPHUI0IOTUUECKUH, LIUTOIOTUUECKUH, MOJIEKYISIPHO-TeHEeTHUeCKUH.

JdeMoHCcTpanu

[Toptpetsr: I'. MeHgens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. . Basunos, A. H.
Benosepckuii, I'. 1. Kaprnieuenko, FO. A. ®ununuenko, H. B. TumodeeB-PecoBckutii.

Tabmuiiel U cxembl: «MeTo/bl TEHETUKH», «CXeMbI CKPeL[UBaHUSI».

JIaGopaTopHas pa6ota «/[po3oduia Kak 00BeKT reHeTUUeCKUX UCCTIe/JOBAaHU».

Tema 12. 3aKOHOMEpPHOCTH HaC/1eJCTBEHHOCTH

MoHorubpugHoe ckpeluBaHue. IlepBbiii 3akoH MeHzenss — 3aKOH eAWHOOOpasus
rubpu/IoB TepBoro TokoseHusi. [IpaBuno AoMUHMpOBaHUs. BTopoii 3akoH MeHjenss — 3aKOH
paciiieryieH1s Mpu3HakoB. L{uTonoruueckrue 0CHOBbI MOHOTMOPHUIHOTO CKpelluBaHus. ['nnoresa
YUCTOTHI FaMerT.

AHamsupymolee  ckpemyBaHue.  [IpoMme)XyTOuHbIM ~ XapakTep — HacC/e[OBaHMUs.
Pacijernzienye npr3HaKoB IIPU HETIOJHOM JOMUHUPOBaHUU.
[urubpupHoe ckpeufuBaHue. TpeTtuit 3akoH MeHzenss — 3aKOH He3aBUCHMOTO

Hac/ie/IoBaHUsl TIPU3HAKOB. [[UTO/IOrMUecKre OCHOBBI JUTMOPUIHOTO CKpEIUBaHusI.

CueriieHHOe HacJieZjoBaHUe Mpu3HaKoB. Pabotel T. Moprana. CijerisieHHOe Hac/ie/joBaHUe
reHOB, HapyllleHWe CLieTJIeHUs] MeXX/ly TeHaMu. XpOMOCOMHasl TeOpUsi Hac/ie/ICTBeHHOCTH.

leHeTnka mosila. XpOMOCOMHBI MeXaHW3M Orpejie/ieHusl 1oJjia. AYTOCOMBI U TIOJIOBbIE
XPOMOCOMBI. ['OMOrameTHbIi M reTeporaMmeTHbIM TMoJ. ['eHeTUueckas CTPYKTypa ITOJIOBBIX
xpomocoMm. HaciejoBaHre NPU3HAKOB, CLIEMVIEHHBIX C TOJIOM.

leHoTun kak wLesn0oCTHas cucteMa. IlneroTponusi — MHOXKECTBEHHOe [eMCTBHE TeHa.
MHoOXeCTBeHHbIM asieu3M. B3auMopencTBue HealsleNlbHbIX TeHOB. KOMILIeMEeHTapHOCTb.
Onucras. [Tomumepus.

l'eHeTHueCckuii KOHTPOJb Pa3BUTUSI paCTeHUM, >KXUBOTHBIX W 4YeJioBeKa, a TaKxke
¢bu3MoNorMUecKux TPOLIeCCOB, TIOBeJleHHsT W KOTHUTHMBHBIX (PyHKUMM. ['eHeTnyeckue
MeXaHU3Mbl CUMOHOreHe3a, MeXaHWU3Mbl B3aUMOJENCTBUSI «XO3SIMH — Tapa3uT» U «XO03(UH —
MUKpOOHOM». I"eHeTHUeCKHe acTieKThl KOHTPO/IS ¥ U3MEHEHHUs] Hac/leZICTBeHHON MH(OpPMaIiH B
MOKOJIEHUSIX K/IETOK U OPraHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Mengeins, T. Mopras.



Tabmupl U cxembl: «IlepBblii M BTOpOM 3akoHbl MeHzens», «TpeTuil 3akoH
MeHnzensi», «AHaTU3MPYIOIlee CKpellBaHWe», «HermosHoe momMuHupoBaHue», «CIieTieHHOe
Hac/leZloBaHWe TIPU3HAKOB Y  7po3oduibl», «['eHeTHKa Tofa», «KapuoTWIl uYesloBeKa»,
«Kapuotun  gpo3odunbi»,  «Kapuotunm — OTULB»,  «MHOKECTBEHHBIM  ajjielIu3M»,
«B3auMojelicTBHe TeHOBY.

O6opyZaoBaHue: MoieNb /sl JeMOHCTpAaluy 3aKOHOB eInHO00Opasusi rubpuoB MepBoro
TOKOJIEHUS] W paclelyieHusl NMPU3HAKOB, MOJenb /g JeMOHCTpalyy 3aKOHa He3aBUCHMOIO
Hac/ieJ0OBaHUs NIPU3HAKOB, MOJie/b JJ1 JeMOHCTPaLyY CLIeIJIEHHOTO Hac/e/l0BaHus IPHU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoIipenapar: «/Ipo3oduna».

IlpakTnueckas pabora «lI3yueHWe pe3y/nbTaTOB MOHOTMODUIHOTO CKpeIUBaHUS Y
ZIp030(UIBI».

IIpakTnueckasa padora «lVI3yuyeHue pe3y/sbTaTOB JUTHOPUIHOTO CKpEIIMBaHUS Y
ZIp0o30huUbI».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYHUBOCTH

B3auMogeiicTBrue TeHOTWIIa U cpefbl NMpy (opmMupoBaHuU (eHOTHIA. VI3MeHUMBOCTH
MpU3HAKOB. KayecTBeHHble W KOJIUUECTBEHHble TIPU3HAKW. Buabl  U3MEHUYMBOCTH:
HeHacJ/ie[JICTBEHHAs U Hac/ie/[CTBeHHasl.

MoaudukaliioHHass U3MeHUMBOCTb. Ponb cpefbl B (OPMHUPOBAaHUM MOAW(PUKALIMOHHON
rM3MeHUMBOCTU. Hopma peakijuy Tnipu3Haka. BapualioOHHBIM psifi U BapyualMoHHas kpuBasi (B.
NoranHceH). CBoicTBa MOAU(PUKAIIMOHHON M3MEHUNBOCTH.

l'eHoTunMueckass K3MeHUMBOCTb. CBOWCTBA TEHOTWUIIMYECKOWM W3MEHUYMBOCTU. Bujpl
TeHOTUITUYeCKOW M3MEeHUMBOCTU: KOMOWHATUBHAsS, MyTal[HOHHAs.

Komb6uHaTBHasi W3MeHUMBOCTb. Mel03 U TI0I0BOM IMPOLjecC — OCHOBAa KOMOWHATHBHOM
WU3MEHUMBOCTH. PojTb KOMOWHATUBHOW M3MEHUHMBOCTH B CO37IAHUM T€HETUUYECKOTO Pa3HOoOpasus
B IIpejiesiax OHOrO BUJA.

MyTalMoHHasi W3MeHUYMBOCTb. BWbl MyTaluii: TeHHble, XPOMOCOMHbIe, TeHOMHbIE.
CrioHTaHHble ¥ WHYLMPOBaHHble MYTallUU. $l/jepHble M LUTOIIa3MaTUueCcKue MYyTaluu.
ComaThueckrde ¥ TIOJIOBble MyTauud. [IpyuvHbBI BO3HUKHOBEHUS MyTaluil. MyTareHbl U KX
B/MSIHUE HAa OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAal[MOHHOTO TipoLjecca. 3aKOH TOMOJIOrMYeCKUX
psfioB B HacsencTtBeHHoW u3meHunBocT (H.M. BaBunoB). BHesimepHas W3MeHUMBOCTb U
HacJ/ie[JCTBEHHOCTb.

OnuezeHemuka U 35NU2EHOMUKA, pOAb 3NuU2eHemu4eckux (pakmopos 8 Hacnedo8aHuu U
u3MeHuu8oCmMuU (heHomunu4eckux npusHaKo8 y Op2aHuU3Mos.

JleMoHCTpanuu

IToptperts!: I'. ne ®pus, B. Moranucen, H. V1. BaBuios.

Tabmuiel ¥ cxeMbl: «BuAbl W3MEHUHMBOCTH», «MoandUKallMOHHAs W3MEHUHUBOCTbY,
«KoMbuHaTUBHas M3MEHUMBOCTh», «Metio3», «OrmofoTBOpEeHe», «['eHeTHUECKME
3a00/1eBaHus UeIoBeKa», « BUbI MyTariyii».

Ob6opyoBaHue: >kuBble W TepbapHble 3K3eMIUIIPbl KOMHATHBIX DPaCTeHWM, PUCYHKU
(dororpadum) KUBOTHBIX C Pa3TUYHBIMUA BUJJaMU U3MEHUUBOCTH.

JlaGopaTopHass pabora «lVcciefmoBaHue — 3aKOHOMEPHOCTeH — MOAWMGMUKAI[MOHHOW
Y3MeHUYMBOCTHU. [TocTpoeHre BapraLlMiOHHOTO Psiia ¥ BapUALIMOHHOUW KPUBOW».

IIpakTnueckas padora «MyTauuu y Apo30dusbl (Ha TOTOBBIX MUKpPOTMperiapaTax)».

Tema 14. I'eHeTHKa 4ye/i0Beka

Kapuotun uenoBeka. MekayHapoJHasi TporpaMma MCC/Ie[JOBaHUsI TeHOMa uesoBeKa.
MeTo/ibl U3yYeHUs] TeHeTUKH UeioBeKa: reHeayloruuecKuii, O/IM3HeI[0BbIH, I[UTOT€HeTHUeCKUH,



l'IOl'Iy}'[ﬂLlI/IOHHO-CTaTI/ICTI/I‘-IeCKHﬁ, MOJ'IEKYJ'IHPHO-FEHETI/I‘-IECKI/II‘/JI. COBPEMEHHOE ornpeaejeHre



reHOTHUIIA: [I0JITHOTeHOMHOe CeKBeHUpOBaHue, FTeHOTUIIMPOBaHue, B TOM Yuc/ie € romMolsto [T P-
aHa/m3a. HacnenctBeHHbie 3a00/eBaHus yesioBeka. ['eHHbIe 1 XpOMOCOMHbIe 60/1e3HU YeloBeKa.
Bone3nu c Hac/ieqCTBEHHOW TMpeApacrioioKeHHOCTbIO. 3HaueHue MeAULIMHCKON TeHeTHKU B
NIpeZIOTBPALlleHNH W JIeUeHUM TeHeTHUeCKuX 3abosieBaHWM desioBeKa. MeauKo-TeHeTHUecKoe
KOHCy/IbTUpOBaHue. CTBO/IOBLIe K/eTKU. [IoHsTHe «TreHeTUUeCKOro rpy3a». JTUUeCcKre acreKThl
uCceoBaHUM B 00/1aCTH peJaKTUPOBaHUsI TeHOMA U CTBOJIOBBIX KJIETOK.

leHeTnuyeckre (akTOPbI TMOBBIIIEHHOW UyBCTBUTENHHOCTU UesioBeKa K (U3MueckoMy M
XUMUUECKOMY 3arpsi3HEHMIO OKpy»Karoleil cpeabl. ['eHeTHueckasi TMpeJpacrioioXeHHOCTb
yesioBeKa K MaToJIOTUsIM.

JdeMoHCcTpanu

Tabsuipl U cxeMbl: «KaproTHI ye/ioBeKa», «MeTo/bl U3yUeHHs TeHEeTHKH ueioBeKa»,
«[eneTrueckue 3ab0/1eBaHUS UeIOBEKa».

IIpakTnueckas padora «CocTaBjieHre U aHa/IA3 POAOCTIOBHON».

Tema 15. CesieKijusi OpraH1u3MoB

JoMecTuKaumsi ¥ ceseKUMs. 3apoK[JeHWe CeJieKLUU M JoMecTUKauuu. Yuenue H. U.
BaBunoBa o LleHTpax nmpoucxoxaeHusi U MHOroobpasusi Ky/lIbTypHBIX pacTeHuid. Posb cenekimu
B CO3[]aHMM COPTOB pacTeHWd U TOpoJ >KUBOTHbIX. COpT, MOpoAa, IUTaMM. 3aKOH
rOMOJIOTUYECKUX PSJIOB B Hac/ie[CcTBeHHOW usMeHurBocTyd H. V. BaBuioBa, ero 3HaueHue /s
CeIeKLIMOHHOM paboThI.

MeTtozp! ceeKIMOHHOM paboThl. VICKyCCTBeHHBIN 0TOODP: MAacCOBBI U MHAWBHUYaIbHBIM.
OTaribl KOMOMHALIMOHHOW cefeKlMU. VIcTibiTaHWe TIpOW3BOAUTeNed Mo moToMcTBy. OTOOp M0
TeHOTHITY C TTOMOII[BIO OL[eHKU (DeHOTHUIIa ITOTOMCTBA ¥ OTOOP 110 TeHOTUITY C TIOMOIIIBIO aHa/H3a
JHK.

VcKycCcTBeHHBIN MyTareHe3 KakK MeTOJ| CeNeKIIMOHHOW paboThl. PafuvalliOHHBIA |
XUMUUECKU MyTareHe3 KakK MCTOYHMK MyTalul Y KYJAbTYPHbIX (OpPM OpraHU3MOB.
Vcnonb3oBaHWe TEHOMHOTO peJaKTUPOBAaHUS W MeTo/0B pekKombuHaHTHbIX [THK mns
TOJIyYeHUs1 UCXOJHOT0 MaTepuasa Jjisl CesleKL{H.

[Tonyuenrie monurIon0B. BHyTpuBHAOBasi rubpugmsauus. BinuskopogcTBeHHOE
CKpellBaHue, UM UHOpUAMHT. Hepo/cTBeHHOe CKpelliUBaHWe, WK ayTOpuAuHr. ['eTepo3uc u
ero TpHWUWHBLL Vicmonb3oBaHWe reTepo3Wca B ceneknud. OTjganéHHas rubpuausanus.
[Ipeosnoniennie Gecriyiogusi MeXBUAOBBIX THUOPWAOB. [lOCTHKeHUsI CeleKIMd pacTeHud u
JKUBOTHBIX. «3€/1€HAS1 pesoNoyus».

CoxpaHeHHe M H3y4yeHHe TeHeTMYeCKMX PeCypCOB KYyJbTYPHBIX PacTeHUN U UX JUKUX
poauueit 11si Co3/jaHusi HOBBIX COPTOB U TMOPHU/IOB CeIbCKOXO03MCTBEHHBIX KY/IbTYD. M3yueHue,
COXpaHeHue U ynpae/aeHue 2eHemu4ecKUMU pecypcamu CenbCKOXO0351UCMBEHHbIX U NPOMbICA08bIX
JHCUBOMHDIX 8 Ye/siX YAyulleHUsl CyujeCmaylowjux U c030aHusi HO8bIX NOpo0, AUHUL U KPOCCO8, 8
MOM uuc/ae ¢ npuMeHeHUeM COBPEeMEHHbIX MemoO08 HAayYHbIX UCCAe008aHUll, nepedosbix udell u
nepcneKmueHbIX mexHoA02ULl.

JleMoHCTpanuu

IToptpetsr: H. 1. Basunos, 1. B. Muuypus, I'. [I. Kapnieuenko, II. I1. JIykbsiHeHKo, b. JI.
Acraypos, H. Bopnoyr, [. K. bensies.

Tabmuiel U cxembl: «LleHTpPbI TIPOMCXOXKAEHHST W MHOroobpasusi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKMX PSJOB B HAC/IeJCTBEHHOU W3MEHUYMBOCTH», «MeTopl
cenekiumn», «OTAanéHHas rubpuansanus», «MyTtareHes».

JlabopaTtopHas pab6ora «VI3yueHue COPTOB Ky/IbTYPHBIX PACTeHHH W TOPOJ AOMAIITHUX
JKABOTHBIX».



JIaGopaTopHas pa6oTa «lI3yueHue MeTO/[0B CeleKIIMU PacTeHUM».

IIpakTHueckas padora «IIpyBMBKa pacTeHUl».

IKckypcusa «OCHOBHble MeTOZbl U AOCTMXKEHUs CesieKLMK PAacTeHWH U >KUBOTHBIX (Ha
CeJIeKLJMOHHYIO CTaHLMI0, TJIeMeHHYI0 (epMy, COPTOMCITbITaTeNbHbIN yUacTOK, B TeIUVIMYHOE
XO0351CTBO, B JIADOPAaTOPHIO arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPa)».

Tema 16. BuoTexHO/I0TUS M CHHTeTHYeCcKast 0Mo/10rust

OOBeKThl, WCTONb3yeMble B OHOTEXHOJIOTHH, — K/IETOUHble W TKaHeBble KY/bTYDHI,
MHUKPOOPTaHU3MbI, WX XapaKTepUCTHKa. TpafWl[MOHHas OWOTexXHO/OrHs: XxyieboreueHue,
ToTy4eHre KMCIOMOJIOUHBIX TIPOAYKTOB, BUHOZene. Mukpobuonornyeckuii cuHTe3. OOBEKThI
MHUKPOOHOIOTHUYeCKUX TeXHOIOrviA. [Ipon3Bo/icTBO Oesika, aMUHOKUC/IOT U BUTAMHUHOB.

Co3fjaHye  TEXHOJIOTMM U MHCTPYMEHTOB  lle/ieHarnpaB/leHHOrO0  U3MEHeHUs U
KOHCTPYUPOBaHUs F€HOMOB C L|e/IbI0 M0JIyYeHUs] OPraHU3MOB U UX KOMIIOHEHTOB, COZep Kall{ix
He BCTpeuarolyecs: B Mpupo/ie OMOCUHTeTUUECKHe MY TH.

Knerounas vHxeHepusi. MeToApl Ky/abTypbl K/JI€TOK U TKaHeM PAacTeHUM U KUBOTHBIX.
Kpuobanku. ComaTnyeckasi ruOpuam3anusi ¥ COMaTHUecKwii sMOpuoreHes. Vicrmomb3oBaHue
raryion/ioB B CeJIeKLIMKA pacTeHui. IlosyueHue MOHOK/AOHA/BHbIX aHmumes. Hcnoab3osaHue
MOHOK/IOHA/IbHBIX U NOAUKAOHA/AbHbIX aHmumen 8 meoduyuHe. VICKyCCTBEHHOe OIIO/IOTBOPEHHe.
PekoHCTpyKLMSl SMLIEK/IETOK M KJIOHMPOBaHME >XKMBOTHBIX. MeTo[ TpaHCIIaHTaLuu sifiep
K/IeTOK. TexHon02uu 0300p0o6neHusl, KyAbMmueuUpOB8AaHUs U MUKPOK/AOHA/bHO20 PA3MHONMCEHUS
CebCKOXO0351LUCMBEHHbIX Ky/bMmyp.

XpOMOCOMHasi U TeHHasi UH)KeHepusi. VICKyCcCTBeHHbI CUHTe3 reHa M KOHCTPYHMpOBaHHe
pekomOuHanTHBIX [JHK. Co30aHue mpanczeHHbIX opeaHu3mo8. JJOCTVKeHUsS W TIepCIeKTHBBI
XPOMOCOMHOW W TeHHOW WH)XeHepuH. OKOJOTMYecKhe W STHUecKre Tpo0/ieMbl TeHHOMN
VIH)XKeHepUH.

MepurrHcKre 6uotexHosiorud. IToctreHoMHas 1udpoBas MeauiiuHa. [TIIP-quarHocTyka.
MeTabo/10MHBIN aHaM3, reHOLeHTPUUeCKUi aHaIu3 MpoTeoMa yesioBeKa Jijist OLIeHKU COCTOSTHUS
ero 3740poBbsl. VIcronb3oBaHWe CTBOJIOBBIX KJIETOK. TapretHasg Tepanusi paka. 3D-
OvonHkeHepust 11 pa3paboTKM  (QyHJAMEHTa/JbHbIX OCHOB MeJUIMHCKUX TeXHOJIOTUH,
CO3/laHUsI KOMIUIEKCHBIX TKaHeW CoueTaHHWeM TeXHOJIOTUH TPEXMEPHOr0 OWOIPUHTHHra U
ckaddonavHra s pellieHus 3a/ja4 epCcoHaIM3MPOBAHHON MeIULIMHBI.

Co3aHue BEKTOPHBIX BaKI[MH C IieJibl0 obecrieueHUs: KOMOWHUPOBAHHOM 3allUThI OT
Bo30yauteneii OPBU, ycTaHOBneHHe MOEKY/ISpHbIX MeXxaHU3MOB (yHKIuoHupoBaHus PHK-
cofiep>Kall[iX BUPYCOB, BbI3BIBAIOIIUX 0CO00 OMacHbIe 3a00/1eBaHus Ue/IOBeKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmunbr u  cxembl:  «VIcrmonb30BaHWE  MHUKDPOOPTaHWU3MOB B MPOMBIIIIEHHOM
Mpou3BOACTBe», «KneTouHasi uHXeHepus», «['eHHasi UH)XXeHepusi».

JIabopaTopHasi pabora «/3yueHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IlonyyeHre MOIOYHOKHCIBIX TIPOAYKTOBY.

IKcKypcus «broTexHO/OrMsl — BakKHe1lasi MPOU3BOUTENbHAs CiJjla COBPEMEHHOCTH (Ha
O0MOTEeXHOIOTHYeCKOe TMPOU3BOZCTBO)».

11 K/ITACC

Tema 1. 3apo)keHue ¥ pa3BUTHE BOTIOLHOHHBIX MPeACTaB/IeHHI B 0M0/IOrMU
OBomonuoHHas Teopust Y. lapBuHa. [IpeAnochiku BO3SHUKHOBEHUS JapBUHU3MA. KHU3Hb
Y HayuHad JesTtenbHOCTh Y. JlapBuHa.



[OBwkymme cunbl 5BosouMyd  BUAoB 1o Y. JlapBuHY (BbICOKasi WHTEHCHMBHOCTH
Pa3MHOXKEHUS] OpPraHWU3MOB, HacJ/IeZICTBeHHasi W3MEeHUHWBOCTb, Oopbba 3a CylecTBOBaHMUE,
eCTeCTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuHTeTudeckoi Teopuu 3Bomouu (CTI). HellTpanbHasi Teopust SBOJTHOLUM.
CoBpeMeHHasi 3BOJIIOL[MOHHAsT OMOIOTHs. 3HaueHWe 3BOIOLMOHHON Teopud B (HOpPMHPOBaHUM
eCTeCTBeHHO-HayYHOU KapTUHbI MUDA.

JleMoHCTpanuu

[Moptpetsl: Apucrtotens, K. Jlunueit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. KioBbe, Y.
HapsuH, C. C. YerBepukos, Y. U. llImansraysen, x. Xongeitn, [. K. benses.

Tabmumiel U cxembl: «Cuctema >kuBou Tipupozpbl (1o K. JIuHHEr0)», «JIecTHUIA KUBBIX
cymects (o Jlamapky)», «MexaHu3Mm (GOpPMHUpPOBaHUsI TpUCNOCOONIeHUE Yy pacTeHuM U
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema MapuipyTa myTeiectBuss Y. [lapBuHa», «Haxomku
Y. [HapBuna», «®Popmbl 06opbObl  3a  cymlecTBOBaHue»,  «Ilopoabl  romybeii»,
«MHoroobpa3ue KyJabTypHBIX (OpM KamycTbl», «[lopofpl JOMAaIIHUX >KUBOTHBIX», «Cxema
obpa3oBaHusi HOBBIX BuIOB (1o Y. /[lapBuHy)», «Cxema COOTHOIIEHUSI [BWKYIIUX CHJT
9BOJIIOLMK», «OCHOBHbIE TI0JIO)KE€HUSI CUHTeTUUECKOU TeOPUU SBOJTFOL[UN.

Tema 2. MUKPO03BO/IIOLIUSA U €é pe3y/ibTaThl

[Monynsuust Kak 3/1eMeHTapHas e[uHULa 3BoMOLMUA. CoBpeMeHHble MeTO/bl OLIeHKU
reHeTHUeCKOro pa3Hoo0pasvsi U CTPYKTYpbI Tomnysisiuii. M3MeHeHue reHohoHa MOMYJISLIAN
KaK 9/eMeHTapHOe »SBOJIIOLMOHHOe siB/ieHWe. 3akKOH TeHeTHYeckoro paBHOBecusi k.
Xapau, B. Baiin6epra.

OneMeHTapHble (aKTOpbl (ABWKYILIME CUIbI) S5BOMIOLUU. MyTalMOHHBIA MpoLiecc.
KombuHaTiBHasi u3MeHUuBOCTb. [lpelid reHOB — ciyyaliHble HeHarpaB/eHHble W3MeHeHHsI
yacToT aiesieli B momynsuusax. OQdekT ocHoBatenss. Oggekm 6ymbLIOUHO2O0 20p/bIWKA.
CHudiCeHUe 2eHemuyecko20 pasHoobpasus: npuduHbl u caedcmeusi. IIposiereHue 3¢gekma
Opeliha 2eHo8 8 Ooabwux Uu Maablx nonyaayusx. Murparyu. W30msuys  TOMYJISIAN:
reorpaduueckasi (pocTpaHCTBeHHasi), brosiornyeckas (penpoyKTHUBHast).

EcrecTBeHHbII 0TOOpD — HampaB/siOmUi GakTop 3BomoLuA. POPMBI €CTeCTBEHHOTO
otOopa: JABWXYIIWHM, CTaOWIM3UPYIOLIHHA, pa3pbiBaroLMid (AU3pynTuBHEIA). [lo/0BOM OTOOP.
Bo3HUKHOBeHMe 1 5BOMIOLIMS COL{MA/IbHOTO TIOBeJ|eHUsI )KUBOTHBIX.

[Tpucnocob/eHHOCT, OpraHW3MOB KaK pe3y/bTaT MHUKDPO3BOMIOLMK. BO3HUKHOBeHHe
niprcrocobeHyit y opraHu3amMoB. ApoMopdo3bl U uAroaAanTalyy. [Ipumepsl pucrnocobieHuit
y opraHusMoB: Mopdosiornyeckue, ¢GuU3MOIOTUUECKHe, OMOXUMHUYeCKUe, TOBeJieHYecKUe.
OTHOCHUTETLHOCTB TIPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bup, ero kputepun u CTpyKTypa. Bupoobpa3oBaHue Kak pe3y/bTaT MHKDPO3BOJIIOLIWU.
W3onsiuss — kmoueBod (akrtop BuzoobOpazoBaHus. Ilytm u crocobbl BHU000pa30BaHUS:
ajinonarpuueckoe (reorpaduueckoe), CUMIATpUueckoe (9KOJIOTUYECKOE), «MTHOBEHHOE»
(mosmrIIONAU3aLus, TMOpUAU3anys). JIMTeTbHOCTb 9BOMIOLMOHHBIX TIPOLIECCOB.

MexaHu3Mbl (OPMUPOBaHUS OHO/IOrMUeCKOTro pa3Hoobpasusi.

Ponb  3BOMOLMOHHON OHoMOruM B pa3pabOTKe HAyuHBIX METO/0B COXpaHeHUsi
6uopaszHoobpasusi. MUKPOIBOMIOLMS W KO3BOJIIOL[MS TAapa3sUTOB M UX X03sieB. MeXaHU3MbI
(hopMHpOBaHUST YCTOWYMBOCTH K aHTHOMOTHKAM U CIIOCOObI 60pPBLOBI C HEH.

JdeMoHCcTpanu

[Toprpets!: C. C. YeTBepukos, 3. Maiip.

Tabmurpl 1 cxeMbl: «MyTalMOHHAsE U3MEHUUBOCTB», «[1OMyIAIMOHHAsT CTPYKTypa BUa»,
«Cxema TmiposiB/ieHus1 3akoHa Xapau—BaitiHOepra», «/IBWKylIyde CUIbI  3BOJHOLIAN»,



«3JKOJIornyeckass M30JsiLus TOMy/sALMHA CceBaHCKOM (opemn», «['eorpaduueckas W30S
JIMCTBEHHULIBI CUOMPCKOW Y JIMCTBEHHULIBI JayPCKOU», «I1omy/IsSIMOHHBIE BOJTHBI UHC/IEHHOCTH
XUIIHUKOB U ’KepTB», «Cxema JeHCTBUsI ecTeCTBeHHOro otbopa», «@Popmbl 6GOprObI 3a
CyLL[eCTBOBAHUE», «/IHAyCTpUaIbHBIA MeJIaHU3M», «JKuBbIe HCKOIIaeMblIe»,
«[TokpoBUTeNLCTBEHHAs] OKpacka >KMBOTHbBIX», «[Ipefympexkiaromjasi OKpacKa >XMBOTHBIX»,
«Du3nosiornyeckre agantagun», «IIpucrnoco6eHHOCTb OPraHW3MOB U €€ OTHOCHUTETbHOCTHY,
«Kputepun Buga», «Bupabl-gBoiiHUKU», «CTpyKTypa Buza B npupofe», «Criocobbl
BUI000pa30BaHUsI», «['eorpaduueckoe BUZI000pa3oBaHue TPEX BUJIOB
JaHABILEeN», « DKOJ0oTHYeckoe BHUA000pa3oBaHUe BHUOB CHUHUL, «[l0/MUIUIONABI pacTeHU»,
«KarmycTtHo-peieunbIii rubpu.

O6opyzoBaHue: repbapuy pacTeHMi, KOJJIEeKLMH HaceKOMbIX, uyuesa MTUL] U 3Bepeil ¢
NpUMepaMH pa3/IMuHbIX TMpUcIocobsieHnH, dydesna MTUL] U 3Bepeil pasHbIX BHU/O0B, repbapuu
pacTeHuii OJIM3KUX BUJIOB, 00pa30BaBILINXCSI pa3/TMUHBIMU CIIOCOOaMHU.

JIaGopaTopHas pa6oTa «BbisiB/ieHHe U3MEHUUBOCTU y 0CO0eM OHOTO BUZA».

JlabopatopHass pabora «[IpucnocobsieHnsi OpraHU3MOB M WX OTHOCHTe/bHAst
1]e71eco00pa3HOCTh».

JIaGoparTopHas pa6ora «CpaBHeHHe BU/IOB 110 MOP(OIOTHYECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/IIOL{UA U eé pe3y/IbTaThbl

Metogp! M3yueHHss Makpo3BOJIrOLMU. [1aneoHTOI0rMYeCKre MeTO/IbI U3yUeHNsT 3BOJTIOLINN.
[Tepexopanble GopMbl U GuIOreHeTHYeCKHe Psi/ibl OPraHr3MOB.

buoreorpaduueckve MeToAbl u3yueHusi sBomoLMUA. CpaBHeHue ¢ropbl U (ayHbl
MaTepHKOB 1 0CTPOBOB. broreorpadurueckuie obnactu 3emin. BUibl-5HA€MUKA U PeTUKTHI.

Ombpuonoruueckie M CpaBHUTETbHO-MOP(OIOrHiyeckrie MeTO/bl W3Y4yeHHUs SBOJIOLIMU.
'eHeTnyeckre MexaHU3MBbI 3BOJIFOLMM OHTOTeHe3a U TOSIBJIEHUS 3BOJIFOLIMOHHBIX HOBILIECTB.
['oMosiornuHble ¥ aHalOTUYHble OpraHbl. Py jiMeHTapHbIe OpraHbl U aTaBU3Mbl. MomeKyisipHO-
reHeTnyeckue, OWOXUMHUECKMe W  MaTeMaTHUeCcKHe MeTOAbl HW3yueHUs  SBOJIOLIUM.
['omonornunble reHpl. CoBpeMeHHbIE METO/Ibl TOCTPOEHHs (PUTOTeHEeTUUeCKUX epeBbeB.

XPOMOCOMHBIE MyTal[i U IBOJIIOLINAS FeHOMOB.

OO6ue 3akoHOMepHOCTH  (TipaBWia) 9BoytoLuM. [TlpuHyun  cmeHbl  (pyHKYUL.
Heo6paTtumocTs 3BosOLIMHU. AZlanTiBHAas pajyalys. HepaBHOMepHOCTh TeMIIOB 3BOJTHOLUH.

JeMoHCTpanuu

[Toptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekke/b.

Tabmuupl u  cxembl: «®DuioreHeTMUECKUH  psAf  JIoWIau»,  «ApPXeONTepUKC»,
«3Bepo3yOnie  siepbl», «Creronedanei», «PuHMOGUTB», «CeMeHHbIe TariOPOTHUKW»,
«buoreorpaduueckve 3oHbl 3eMau», «/lpelid KOHTHMHEHTOB», «PenmukThbl», «HauanbHbie
cTaguy SMOPHUOHAILHOTO Pa3BUTHUS M03BOHOUHBIX JKUBOTHBIX»,

«["'omonornuunele u aHaJIOTUYHble OpraHbI», «PyaumeHTBI»,
«ATaBU3MbI», «XpOMOCOMHBIE HabOpbl UesOBeKa W ILIMMITaH3e», «['JlaBHbIe HarpaB/ieHuUs
3BOTIOLIUK», «O0I11Ie 3aKOHOMEPHOCTH 3BOJTFOLIN».

O6opyZoBaHue: KOJleKLUM, repbapuy, MyJsDKA MCKONAeMbIX OCTaTKOB OPraHW3MOB,
MYJISDKA TOMOJIOTUYHBIX, aHAJOTUUHBIX, PYJUMEHTapHbIX OpPraHOB W aTaBU3MOB, KOJUIEKLIMU
HaCeKOMBIX.

Tema 4. IIpoucxoxxaeHye ¥ pasBUTHe )XU3HU Ha 3eMiie

HayuHble rumoressl MPOMCXOXKEHUs XM3HM Ha 3emse. AOuoreHe3 W TaHCIIEPMUSI.
[loHayuHble TpefCTaB/eHUs O 3apOKIAEeHWM >XU3HM (KpealMoHM3M). ['Mroresa MOCTOSHHOrO
CaM03apOJK/ieHUsl )KU3HU U eé ornposepykeHue onbiTamu @. Peay, JI. Criasnanuany, JI. ITacrepa.



HPOI/ICXO)K,ZLEHI/IG JKU3HHU U aCTpO6I/IOJ'IOFI/IH.



OcHOBHBIe 3Tarbl HEOPraHUUecKou 3BosoLrU. [11aHeTapHas (reosoruueckasi) SBOJHOLMS.
Xumuueckasi 3BOIOLMSA. AOUOTeHHBIM CHUHTe3 OpraHMuUeCKHUX BeLeCTB U3 HeopraHUuecKuX.
Omeir C. Mumtepa u I'. FOpu. OOpa3oBaHue IO/JMMEpPOB M3 MOHOMepoB. KoaliepBaTHas
runore3a A. V. OmapuHa, TumoTe3a mnepBuuHoro OysiboHa /K. XongeiiHa, reHeTHYecKas
runore3a . Mémtepa. Pubosumer (T. Yex) u rumoresa «wvmpa PHK» VY. T'unbepra.
dopmupoBaHre MeMOpaH U BO3HUKHOBEHHE TIPOTOKJIETKH.

Uctopuss 3emmu ¥ MmetoAbl eé wu3yuyeHus. lIcKomaemble OpraHhvyeckde OCTaTKU.
FeoxpoHosoruss u eé Meroabl. OTHOcUTenbHass W abOCOMIOTHAasE  TeOXPOHOJIOTHSL.
['eoxpoHoornyeckas 1Kasaa: 0Hbl, 3pbl, IEPUO/BI, STTOXU.

HauvanbHble 3Tanbl opraHdueckoil 3Bosonuu. [losiBeHWe W 3BOJIOLMS MEPBBIX K/IETOK.
OBomorus Metabosm3ma. Bo3HUMKHOBeHWe mepBbIX 3KocucTeM. CoBpeMeHHble MHKPOOHBIE
OUOMIEHKM KaK aHajor TIepBbiXx Ha 3emse coobmiectB. CtpoMaTonuThl. I[IpoKapuoThl |
5YKapHOTHI.

[TpoucxoxkaeHne 3ykKapuoT (cuMOuoOreHe3). DBOJIIOLMOHHOE TPOMCXOXK/EHWe BHPYCOB.
[IporcxoXkzeHre  MHOTOK/JIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBeHHWe  OCHOBHBIX  T[PYIII
MHOTOKJ/IETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMK BBICIIMX pacTeHWd. OcHOBHble apomMop¢03bl pacTeHHH.
Beixog pactennii Ha cymy. [losiBneHwe CIIOpOBBIX paCTeHHMM W 3aBOeBaHWE HMU CYILIW.
CeMeHHbIe pacTeHust. [IporcxoxeHre 1{BETKOBBIX paCTEHUH.

OcCHOBHbIE 3Tanbl 5BOJIIOLMK >KUBOTHOTO Mupa. OCHOBHble apoMoOp(Qo03bl >KUBOTHBIX.
Benpckast payHa. KeMOpuiickuii B3pbIB — TOsIB/IeHHEe COBPeMEHHBIX TUTIOB. [lepBble XOp/OBbIe
KUBOTHBIe. JKH3HBb B BOZle. DBOJTIOLIMS TIO3BOHOUHBIX. [IponcxoxaeHre aMpuOMii ¥ penTUInii.
[TporcxoxzaeHre MjekonuTarwlyx U Otull. [IpuHOUN KmodyeBoro apomopdo3sa. OcBoeHue
0eCr03BOHOUHBIMU Y TT03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe )KK3HU Ha 3emJie 110 3paM U MepuojiaM: apxei, ITpoTepo30ii, Taneo30i, Me3030H,
KaiiHo30i. OOIjasi XapakTepuCTHKa KjiMMaTa M Te0JIOTMYeCKUX TpoljeccoB. [losiBeHue u
paciBeT XapaKTepPHBIX OPraHW3MOB. YTjeoOpa3oBaHUe: er0 YCIOBHS U BJMsSIHHAE Ha Ta30BbIA
cocTaB aTMoC(epsbl.

MaccoBble BbIMUPaHHSI — 3KOJIOTUUECKHe KPU3MChbl Mpouuioro. IIprumHel U CnefcTBUs
MacCOBbIX BbIMUpaHUN. COBpeMeHHbIN 3KOJOTUUeCKU KpPU3HUC, ero ocobeHHocTu. IIpobsiema
coxpaHeHHst Oopa3HO0Opa3sus Ha 3emiie.

CoBpeMeHHasi cucTemMa OpraHM4eckoro mupa. [IpyHIMNBI KaacCU(QUKaALMM OpraHru3MOB.
OcHOBHBIe crCTeMaTH4eCcKue rPyIbl OpraHu3MOB.

JleMoHCTpanu

[Toptpetsr: ®@. Penu, JI. Cnamnanyany, JI. [Tacrep, . . Meunukos, A. . OnapuH, [Dxk.
Xonpewn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumiel U cxeMbl: «Cxema omnbiTa @. Peau», «Cxema ombita JI. TTacTepa Mo U3ydeHHIO
camo3apoXxJieHus1 usHu», «Cxema onbita C. Munnepa, I'. FOpu», «3OTanbl HeopraHUUecKon
3BOJIIOLMN», «['eoxpoHosornyeckas Imikana», «HauanbHble 3Tanbl OpPraHUYeCKOM 3BOJIIOLIAN»,
«Cxema  obpa3oBaHus 3yKapuoT  MyTém cumburoreHesa», «Cucrema  KUBOU
npupoel», «CTpoeHre  BUpyca», «ApomMop(o3bl pacTeHUit», «PUHUODHUTEI»,

«OHOK/IeTOUHbIE BOJOPOC/IW», «MHOrOK/IeTOYHble  BOZOPOCIW»,  «Mxu»,
«[TanopotHuku», «l'0i0ceMeHHbIe pacTeHUsi», «OpraHbl LBETKOBBIX  paCTeHUW»,

«Cxema  pa3BUTHSL JKMBOTHOTO MHpa», «ApomMop(o3bl JKUBOTHBIX»,
«[IpocTetimme», «KWuI11eUHOII0J0CTHBIE», «I1nockue yepBu»,  «YIeHUCTOHOTHEY,
«PBIOBI», «3eMHOBOJIHbBIEY, «IIpecmbikatoimecs», «IITULBI», «MnekonuraroLue»,



«Pa3BuTHe KM3HM B apxeuckod  3pe», «Pa3Butue  Ku3HU B



MpOTepo30iCKOol 3pe», «Pa3BuUTHe >KW3HM B TIae030MCKON 3pe», «Pa3BuUTHe »XU3HU B
Me3030MCKOM  3pe», «Pa3BuTHMe JKM3HM B  KallHO30HCKOW  3pe», «CoBpeMeHHas
CUCTeMa OpPraHUuecKoro Mupa.

Ob6opyznoBaHue: repbapuu pacTeHW pa3/TUUHBIX OTAENOB, KOJUIEKLUM HACEeKOMBIX,
B/I@)KHbIE TpernapaThl >XUBOTHBIX, PaKOBHWHBI MOJIIFOCKOB, KOJIJIEKLIMA WIJIOKOXKUX, CKeseTbl
TIO3BOHOUHBIX JKMBOTHBIX, uUyuesra NTHUL] U 3Bepeil, KOJUIeKL[UM OKaMeHe/loCTel, IO0Je3HbIX
VICKOMaeMbIX, MYJISDKA OPraHUYeCKHUX OCTaTKOB OPraHK3MOB.

BupryanbHas JjiaGoparopHasa pabora «MojenvpoBaHve oIbITOB Musuiepa—tOpu 1o
M3yUeHUI0 abMOTeHHOT0 CUHTEe3a OPraHUYeCKUX COeJIMHEHUH B TIePBUYHOMN aTMOchepe».

JlaGopaTopHasa pabora «/I3yueHue ¥ OMUCaHWE HCKOMAEMBbIX OCTAaTKOB [IPEBHHUX
OpraHU3MOB».

IlpakTnueckas pabora «/3yyeHue ocoOeHHOCTell CTpPOeHUsI pacTeHWW pasHBbIX
OTae/I0B».

IIpakTnueckas padora «/I3yueHre 0COOEHHOCTe! CTPOEHUS TO3BOHOUYHBIX JKUBOTHBIX».

Tema 5. IIpoucxoxaeHue yeji0BeKa — aHTPOINOreHe3

Pasziesibl ¥ 3314k aHTPOII0/IOTMU. MeTO/ibl aHTPOMOIOT UK.

CraHoBJjieHHe TIpe/ICTaB/IeHUM O TPOUCXOXKJEHUM YesioBeKa. Pennruo3Hbie BO33peHUSI.
CoBpeMeHHble HayUHbIe TEOPUH.

CxoncTBo yesoBeKa € KMBOTHbIMU. CuHcTemMaTHyecKoe TIOJIOXKEHHWe — uesioBeKa.
CBujertenbCcTBa CXOJCTBAa 4YejoBeKAa C JKUBOTHBIMU: CpPaBHUTEIbHO-MOP(OIoruueckue,
sMOpuonornueckue, (HU3NOIOr0-OMOXUMHUUECKre, TOBefeHUeckre. OT/MUMST UYeloBeKa OT
JKUBOTHBIX. [IpsIMOXO)KAeHre U KOMIJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHe IO/I0BHOTO
MO3ra ¥ BTOPOM CUTHA/IbHOM CUCTEMBI.

HOewkyume  cwibl  (pakTopbl)  aHTpOTOreHe3a:  OWONIOTHYECKHWe,  COLMA/IbHBIE.
CooTHollieHre OMOOrMUeCcKUX U COLMaIbHbBIX ()aKTOPOB B aHTPOTIOTeHese.

OCHOBHBIE CTaZiUM AHTpPOTOTeHe3a. PaHHUe ueioBeKOOOpa3Hble 00e3bsiHbI (TIPOKOHCYIIbI)
Y paHHUe TIOHTU/BI — 00IIMe TIpeJKK ueioBeKoOOpa3HbIX 00e3bsiH U to/iel. ABCTPaNONUTeKA —
JIByHOTHe Tpeiku Jitofieid. YesoBeK yMmesibili, TiepBble M3rOTOBJIEHUS OpyAuid TpyZAa. YenoBek
TIPSIMOXO/ISAIIMA M TepBLIM BLIXOZ, JIFOZie 3a mipegenbl Adpuku. UesioBeK Teijenbbeprckuii —
001K pesioK HeaHZepTaaIbCKOT0 YesioBeKa 1 yesloBeKa pa3yMHoro. YesioBeK HeaH/|epTalbCKUN
KaK BUJ, JOJel X0/0fHOro KiauMara. YUesoBeK pa3yMHbId COBPEMEHHOTO THWIIA, JAEeHUCOBCKUMN
yeJiOBeK, OCBOEHHe KOHTHHEHTOB 3a rpejiefiaMyd AQpuku. [TajieoreHeTrKa 1 raaeoreHOMUKa.

OBoJTIOIMST COBPEMEHHOr0 uesioBeKa. EcTecTBeHHBIM OTOOD B TOMYJSLIAAX Ye/lOBeKa.
MyTauyoHHbIi npotiecc u nonumopdusM. [TonysyroHHbIe BOHBI, Apeiid reHOB, MUTpaLUs U
«3(hdeKT ocHOBaTeIs» B MOMYJISALIMAX COBPEMEHHOTO UeoBeKa.

UenoBeueckue packl. [loHsATHe 0 pace. Bosbmme packl: eBporeoujHas (eBpasuiicKas),
aBCTpasio-HerpouHasi (IKBaTopUasbHasi), MOHI0/IOM/IHasl (a3uaTCKO-aMepuKaHCKasi). Bpems u
MyTH pacceyieHWss uejioBeKa 10 TulaHeTe. EAWHCTBO 4YenoBeueckux pac. HayuHas
HECOCTOSITEJILHOCTh ~ pacu3Ma. [Ipucrocob/eHHOCTh 4YesloBeKa K  Pa3HbIM  yCJIOBUSIM
OKpYy>Karolei cpezbl. BivsHue reorpaduueckoii cpefibl U Apelida reHOB Ha MOPGOJIOTUIO U
(bu13M0IOrHI0 UenioBeKa.

MeXIUCIUIUIMHAPHBIE  MeToAsl B (GHU3UuecKor (OMOOrHYecKoi) aHTPOITOIOTHM.
OBOJIIOLIMOHHAsE ~ QHTPOMOJIOTHsS. W [1a/le0AaHTPOIIOJIOTHST  Ue/lOBeYeCKUX  TOMYJISILU.
BuocouuanbHble  UCCAe[OBaHMS  TIPUPOALI  4YesoBeka.  McciefjoBaHMe — KO3BOJIHOLUM
610/I0TMUeCKOT0 1 COL[MA/IbHOTO B UesloBeKe.

JeMoHCTpanuu



[Toptpetsr: Y. lapBuH, JI. Jluku, f. . Porunckuid, M. M. I'epacumos.

Tabmiel ©  cxembl: «MeToAbl aHTPOMONOTUM», «['OJIOBHOM MO3r uejioBeKa»,
«YenoBekoobpa3Hble 00e3bsiHbI», «CKe/leT uesioBeKa W CKesleT IIUMIaH3e», «PyIuMeHThl U
aTaBU3Mbl», «IBIKyIljMe CWIbl aHTPOIOreHe3a», «JBOJIIOLMOHHOE [IpeBO Ues0BeKay,
«ABcTpanonuTek», «YesoBek yMmenbiii», «Ye/noBeK TIpAMOXOAALIUN», «[leHUCOBCKUi
yesioBek» «HeaHzepranbipb», «KpomaHboHIbI», «IIpeiky dYenoBeKa», «ITarbl 3SBOJOIUM
yesioBeKa», «Pacel uesoBeka».

Ob6opyoBaHue: MyJISDKM OKaMeHeJ/IoCTel, MpeMeTOB MaTepHa/lbHOW KY/bTYDPbI MPeIKOB
ye/ioBeKa, pernpoAykiuu (dortorpadun) KapTMH C MHGOJOTHUECKUMU U OUOIeMCKUMEU
CHOKeTaMU TPOMCXOXKAeHHUsl yesioBeKa, poTtorpadry HaxoZ0K MCKOIaeMbIX OCTaTKOB Ye/lOBeKa,
CKesieT yesioBeKa, MoJle/ib ueperia uejioBeKa M uepera IIMMIIaH3e, MOJe/b KUCTH uesioBeKa U
KUCTH IIMMIIaH3e, MO/Ie/Ii Topca MPeJKOB ueioBeKa.

JlaGopaTopHasa paGora «/3yueHue 0COOEHHOCTEM CTPOEHMS CKejleTa 4Ye/loBeKa,
CBSI3aHHBIX C TIPSIMOXOXKIeHUeM».

ITpakTHueckas padoTa «/3yueHue SKOJOTMUECKUX aZaNTalldi yeioBeKay.

Tema 6. OKosiorussi — HayKka O B3aUMOOTHONIEHUSAX OPraHu3MoOB H
HaJJOPraHU3MeHHbIX CHCTEeM C OKPY)KalileHl cpefon

3apokJieHre W pa3BUTHE 3Kojoruu B TpyAax A. I'ymbGonbara, K. @. Pymbe, H. A.
CeseprioBa, O. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pasgensl v 3amauu 3kosiorud. Csi3b
9K0JIOTHU C IPYTUMU HayKaMHu.

Metozp! 3Kosioruu. [ToseBbie HabMrOAEHUS. DKCIIEPUMEHTHI B KOJIOTHU: MPUPOJIHBIE U
nabopaTopHble. MojieiipoBaHe B 3KOJOTMU. MOHUTOPUHT OKDY)Kalolle cpefbl: JTOKaabHbIH,
PervuoHaIbHBIN U T7100aTbHBIH.

3HaueHWe H5KOJIOTMUeCKHUX 3HaHWM [/Is1 uesioBeKa. DKOJIOTUUECKOe MHUPOBO33DEeHHe Kak
OCHOBa CBsi3eMl uejioBeuecTBa C MpuUpozol. PopMHUpOBaHHE 3SKOJIOTUUECKOW KYJbTYpbl M
9K0JIOTUYECKOW FPaMOTHOCTH HaceIeHUsI.

JdeMoHcTpanu

[Moptpetsr: A. I'ym6ombar, K. ®@. Pynwse, H. A. CeBepuos, 3. 'ekkenb, A. Terncu, B. H.
Cykaués.

Tabsuiel 1 cxeMbl: «Pa3zenbl 3KOIOTHH», «MeTo/bl SKomorun», «CxeMa MOHUTOPHHTA
OKpY>Karolllel cpesibl».

JIaGoparTopHas padoTa «l/3yueHre MeTO/IOB KOJIOTUUECKUX MCC/IeI0OBAaHUI».

Tema 7. OpraHu3msbl U cpe/ja 00UTaHUSA

OKosiornuecke  (PakTOpbl U 3aKOHOMEpHOCTM ux jelctBusi.  Knaccudukarms
9KOJIOTUUeCKUX  (hakTOpoOB:  abWoTHueckde, OWOTUUYECKWe, aHTporioreHHble.  Obmue
3aKOHOMEPHOCTHU [JIeHCTBUsI 3Ko/iorndueckux (aktopos. [IpaBuno muaumyma (K. Illnpenresns, FO.
JInbux). TosepaHTHOCTh. DBPUOUOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue daktopbl. CBeT KakK 3K0/IorHuecKuii dakrop. /lelicTBUe pa3HbIX YUaCTKOB
COJTHEUHOTO CIeKTpa Ha OpraHuW3Mbl. JKOJIOTHYECKHe TPYMIMbl PACTeHHN W YXUBOTHBIX T10
OTHOILIeHHIO K cBeTy. CurHabHasi posib cBeta. doTonepruogusm.

TemnepaTypa Kak 3Kojorudeckuii ¢akrop. [eiicTBue TemmepaTypbl Ha OpraHU3MBI.
[MoliKunoTepMHbIe U TOMOMOTEPMHbIE OPraHKW3Mbl. JBPUTEPMHbBIE U CTEHOTEPMHbIE OPTaHK3Mbl.

Bna)kHoCTh Kak 3Kosioruueckuii (akrop. IIpucriocobsieHust pacTeHWA K TOAJepKaHUI0
BojiHOrOo OanaHca. Knaccudukaiusi pacteHHM 10 OTHOIIeHHIO K Boge. IIpucriocobnenus
JKUBOTHBIX K U3MEHEHUIO BOJJHOT'O PeXKHUMa.



Cpenpl 00MTaHUS OpPraHU3MOB: BOJHAsi, HAa3eMHO-BO3/YIlIHasi, MOYBEHHasi, TyOWHHAas
TOJTIOYBeHHasi, BHyTpUOpraHu3MeHHas. Pu3MKO-xuMHueckue ocobeHHOCTH cpej, obOuTaHuUs
opranu3moB. IIprcrnoco6ieHust OpraHU3MOB K )KU3HH B Pa3HbIX CpeJax.

buonoruueckue put™Mel. BHelliHWe v BHYTpeHHUE PUTMbL. CyTOUHBIE U TOJJMUHbIE PUTMBI.
[Tpucrocob1eHHOCTb OPraHU3MOB K C€30HHBIM M3MeHEeHUSIM YCJIOBUM YKU3HMU.

JKuzHeHHble ¢opmbl opraHu3moB. [ToHsaTHe o ku3HeHHOU ¢opme. KusHeHHbIe (OPMBI
paCTeHW: [1epeBbsl, KYCTapHWKH, KYCTapHUUKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHHE TPAaBbI.
JKusHeHHble (OPMBI KUBOTHBIX: THUAPOOHMOHTBI, TeOOWOHTBI, a3pobuOHTHL. OcobeHHOCTH
CTpoeHusi 1 00pa3a >KU3HM.

buotnuecknie  dakropel. Buapl OMOTUUECKHUX  B3aUMOIEHCTBUNA:  KOHKYPEHIHS,
XUI[HUUECTBO, CUMOMO03 U ero (opmel. [Tapa3utusm, Koorepaiys, MyTyainu3M, KOMMeHCaIu3M
(KBapTHUPAHTCTBO, HaxX/1IeOHUUEeCTRBO). Hetpoduueckue B3aUMO/IeHCTBUS
(Tormueckue, opuueckue, ¢dabpuueckue). 3HaueHHe OUOTHUECKHUX B3aUMOJIEHCTBUN /ISt
CYII|eCTBOBaHMsI OPraHU3MOB B cpejie 00uTaHus. [IpUHIUIT KOHKYPEHTHOTO UCK/TIOUEHMS.

JleMoOHCTpanu

Tabsuibl U cXeMbl: «DKooruueckue (hakTopbl», «CBETOBOM CIEKTP», «DKOJOTHUeCKHe
TPYIIIbI )KUBOTHBIX T10 OTHOIIIEHHUIO K CBETY», «TeIIOKPOBHBIE )KUBOTHBIE», «XO0I0HOKPOBHbBIE
JKUBOTHBIE», «DPU3NOIOTHUECKHe a/lalTallud >KUBOTHBIX», «Cpeibl 0OWUTaHUS OpraHW3MOB»,
«buonoruueckue putMbl», « KusHeHHbIe GOPMBI pacTeHUl», « Ku3HeHHbIe (OPMBI )KUBOTHBIX»,
«JKOoCcHUCTeMa  IIMPOKOJMCTBEHHOrO Jieca», «DKOCHUCTeMa XBOWHOrO Jieca», «Llermu
MTUTAHUsS», « XUITHUYECTBO», «Ilapasutusm», «KoHKypeH1usi», «CumM0O1o03», « KoMMeHcanu3m».

O6opyoBaHue: repbapuu pacTeHWM W >KUBOTHBIX, IIPUCIIOCOOEHHBIX K BIIHSHUIO
Pa3/IMUHBIX ~ JKOJIOTHUECKUX  (aKTOpPOB, Tepbapuu CBeTOMIOOMBBIX, TeHeMHOWBbIX U
TEHEeBbIHOC/IMBLIX PACTeHWH, CBETOMOOUBBIE, TEHETIOOMBBIE M TEHEBLIHOC/IUBBIE KOMHATHBIE
pacTeHus, repOapuM ¥ KOJIIEKIIMA TeTUIOMOOUBBIX, 3UMOCTOWKHX, MOPO30YCTOWUYMUBBIX
pacTeHW, uyuesa TTUI] U 3Bepel, repbapyuy pacTeHUH, OTHOCSILIUXCA K TUTpoduTam,
KcepoduTtam, Me3o¢puTaM, KOMHATHbIe pACTeHUS MJAHHBIX TPYII, KOJUIEKI[UM >KUBOTHBIX,
obuTaroIMX B Pa3HbIX Cpefiax, Tepbapvu M KOJJIEKI[UM PACTeHWH M >XKMBOTHBIX, 00J1aZiatolx
yepTamMyd TIPUCTIOCOOIEHHOCTH K CEe30HHBIM HW3MEHEeHWsSIM YCJIOBUM JKW3HHM, TrepbapuMl u
KOJIJIEKIIMA PaCTeHUH W >KUBOTHBIX Pa3/IMUHBIX >KU3HEHHBIX (DOPM, KOJUIEKI[UH >KUBOTHBIX,
YUaCTBYIOIIUX B Pa3/TMUHBIX OUOTHUECKUX B3aUMOJEUCTBUSIX.

JlabopaTopHasi paboTa «BbIsiB/ieHHe MPUCTIOCcO0/1eHHI OPraHU3MOB K BJIMSIHUAIO CBETa».

JlaGopaTopHass pabora «BbIsB/IeHWe TPUCIIOCOO/EHUI OpPraHW3MOB K  BJ/IUSTHHIO
TeMITepPaTyphI».

JlabopaTopHasi pafora «AHaToMUueCcKhe OCOOEHHOCTH pAcTeHWN U3 pa3HbIX MeCT
oOuTaHus».

Tema 8. Jko/10rus BUAOB U MOMY/ISALIUU

OKosiornyeckre xapaKTepUCTUKH TONyJsauuu. [lomynisiusi Kak 6uosiornyeckasi CUCTeMa.
Posib HeOZHOPOAHOCTH Cpenbl, GuU3NUecKUX OaphepoB U 0ocobeHHOCTel OHOJ/IOTUH BUJIOB B
(hopMHpOBAHKY MMPOCTPAHCTBEHHOUW CTPYKTYPHI MOy isiiiii. OCHOBHBIE TIOKA3aTe/ Iy IOy JISL[AN:
YKC/IEHHOCTh, TJIOTHOCTh, BO3pPACTHAasi W TI0JIOBAasi CTPYKTYpa, POXKAAeMOCTb, MPHUPOCT, TEMII
pOCTa, CMEPTHOCTh, MUTPALIYSI.

Okosornyeckass ~ CTpykKrypa  mnonyiasiuu.  OlleHKa  YMC/IEHHOCTH  TIOMYJISAL[UH.
TMHaMuyKa TOMYJISILMY U e€ perysisius. buoThueckuii oTeHIMas Moy Iaud. MozeupoBaHye
JUHAMUKY TIony/isigqui. KpuBble pocTa YHMCAeHHOCTH Tomy/siuu. KpuBble BbDKUBAHUSL
Perynsiuus



YUC/IEHHOCTH TMOMYJISALMA: po/ib (DAaKTOPOB, 3aBUCSALIMX W He 3aBUCALIMX OT IJIOTHOCTH.
JKoJjioruueckue cTpaTeruv BUzoB (r- U K-ctpaterun).

[TorssTie 00 3KOJIOTHUECKOW HMIe BHAA. MecrtoobuTaHnwe. MHoOroMmepHass MoOjiefTb
sKosiornyeckor HumM JIx.J. XarunHcoHa. Pasmepsl skonornueckor Humd. [loteHnpanbHas u
peasM30BaHHas HULLIY.

Bup kak cuctema nomynsuui. Apeanbl BUJOB. Buibl M MX JKU3HEHHbIe CTpaTervu.
OKOJIOTMYeCKre SKBUBAJIeHTHI.

3aKOHOMEPHOCTU TOBeJleHUs] U MWrpalMi >KMBOTHBIX. buosiornueckve wWHBa3uu
Yy’>KepOJHbIX BU/IOB.

JdeMoHCcTpanu

IToptper: k. Y. XaTunuHCOH.

TabnuLbl U CXeMbl: « DKOJIOTHYeCKHe XapaKTePUCTUKH MOy sLun», «I[IpocTpaHcTBeHHast
CTPYKTypa TIOMYJISILIAN», «Bo3pacTHbie NYpaMU/ibI MOMY AN, «CKOpOCTb
3acefieHUs] MOBEPXHOCTU 3eM/M pa3/IWyHbIMK OpraHusMamMmu», «Mofenb 35KO0JI0rMuecKon
Hum [x. W. XaTunHCOHa».

O6opyznoBaHue: repbapuy pacTeHUH, KO/IEKLN )KUBOTHBIX.

JIaGoparTopHas pa6ota «IIprcrocobeHus ceMsiH paCTeHHH K pacCe/ieHHIo».

Tema 9. DKo0,/10rusa CO00IECTB. IKO/TIOrHYEeCKHE CHCTEMbI.

CoobijectBa opraHu3moB. buorieHo3 u ero cTpykrypa. CBsi3u MeX/ly OpraHu3MamMH B
OuolIeHO3e.

OkocuctemMa Kak OTKpbITasi cuctema (A. Ix. Tencmm). @yHKUMOHANbHBIE OJIOKH
OpraHu3MOB B S5KOCHCTeMe: NPOJAYLIeHTbl, KOHCYMEeHTbl, peJylLieHTbl. Tpoduueckre ypOBHHU.
Tpoduueckue nern u cetr. AbroTndeckre 6/10ku SKocucTeM. [T0YBBI M WIIBI B 9KOCHCTEMAX.
KpyroBopoT BeljeCcTB ¥ NOTOK 3HEPTUU B 3KOCUCTEMe.

OcHoOBHBbIe TIOKa3aTeny 3KocucTeMsl. briomacca 1 npogyKuus. OKooruyeckue nmupaMuzibl
yucen, 6MOMaCChl ¥ SHEPTUMU.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoliku. @aykmyayuu. HampaBieHHbIe
3aKOHOMepHbIe CMeHbl CO00IeCcTB — CcyKueccuu. [lepBUuHbIe M BTOPUUHBIE CYKLECCUW U WX
NPUYMHBL.  AHTDOTIOTeHHble  BO3JEMCTBUS Ha CyKlecCuu. KiMMakcHoe cooOIIecTBo.
Bropa3Hoobpasue 1 MOTHOTa KPYroBOPOTA BeIIeCTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[TprpogHble 3KOCUCTEMBI. JKOCUCmeMbl 03ép U peK. DKocucmembl Mopell U OKeaHos.
DKocucmembl myHOp, 1ecos, cmenell, NyCMblHb.

AHTpOIIOreHHble  KOCUCTeMbl. Arposkocuctema. ArponeHo3. Padmuums mexny
AQHTPOMOreHHbIMU U NTPUPOHBIMU 3KOCHCTEMaMH.

Ypb6oskocucrembl. OCHOBHbIE KOMIIOHEHThI ypboskocucTeM. I"opoackasi ¢opa u dayHa.
CuHaHTpomnu3alsi Topojicko cayHbl. bBuosormyeckoe U X0351CTBEHHOe 3HaueHUe
arpo3KOCHCTeM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH  (OPMHUPOBAHUSI  OCHOBHBIX  B3aUMO/IeHICTBUMI  OpraHU3MOB B
sKocucteMax. Posnb kackaoHozo s¢p¢ekma u eudos-30ucpukamopos (kmouesblx 8ud08) 8
¢yHKyuoHuposaHuu skocucmem. IlepeHOC 5SHepruM U BeIleCTB MEXJY CMEXHbIMU
5KOCHCTeMaMH. Y CTOWYMBOCTb  OPraHM3MOB, MOMNYJALMA U 3KOCUCTEM B
YCJIOBUSIX €CTeCTBEHHBIX U aHTPOIIOT€HHBIX BO3/€MCTBUM.

MexaHusmbl  8030elicmeusi  3aepsi3HeHull pasHblX Muno8 Ha Cybop2aHU3MeHHOM,
Op2AHU3MEHHOM,  NONYASAYUOHHOM U 3KOCUCMEMHOM YPOBHSX, OCHO8bl 35K0/102U4eCKO20
HOPMUPOBAHUSI AHMPONO2eHHO20 8030elicmeusi. MeTO/0/IOTHSI MOHUTOPUHTA €CTeCTBEHHBIX U
AHTPOIIOTeHHBIX IKOCUCTEM.



JleMoHCTpanuu

[Toptpert: A. [Ix. TeHcu.

Tabsmie! 1 cxembl: «CTpyKTypa GHOIEHO3a», «DKOCHCTEMA MIMPOKOIMCTBEHHOTO JIeCa,
«3JKocHucTeMa XBOWHOTO Jeca», «®DyHKIMOHA/bHbIE TPYMIbI OPraHU3MOB B 3KOCHCTEME»,
«KpyroBopoT BeIIIeCTB B 3KOCHUCTEMEY, «lerm TIUTaHUS (mactouiHas,
JeTpUTHasi)», «JKOJIOTMUecKass MMpaMuzia 4ucen», «DKOJorhdecKasi TmUpamMuga OMOMacchi»,
«JKosoruueckasi mMpamuja >Heprum», «OOpa3oBaHue 6omota», «[lepBUYHas CyKieccusi»,
«BoccTraHoB/IeHMe jieca TOC/e To)Kapa», «JDKOCHCTeMa 03epa», «ArporeHo3», «Kpyrosopor
BEII[eCTB M TIOTOK SHEPIHH B arpoljeHo3e», «[Ipumepsl ypbo3IKOCHCTEM».

O6opyznoBaHue: repbapuy pacTeHWH, KOJUIEKLUM HACEKOMBIX, Uydesa TTHL] U 3Bepei,
repbapum Ky/lbTypHBIX U JMKOPACTYIMX PaCTeHUH, akBapuyM KaK MO/Ie/b 5KOCHUCTEMBI.

IIpakTHueckas padora «l/i3yueHue u onrcaHre ypO03KOCUCTEMBI».

JIaGoparTopHas padora «VI3yueHre pa3HOOOpa3usi MeJIKUX TTOUBEHHBIX U/IeHUCTOHOTUX B
Pa3HBIX KOCHCTEMax».

IKcKypcus «DKCKYpPCHsl B TUITMYHBIN OuoreorieHo3 (B AyOpaBy, Oepe3HsiK, elbHUK, Ha
CYXO/I0/TbHBINM WM TIOUMEHHBIH JIyT, 03epo, 60J10TO)».

IKcKypcusi «JKCKypCHsi B arpo3KoCUCcTeMy (Ha TI0/1e WK B TEIJTMYHOE X03SHCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucreMa

Buocdepa — obujennaHerapHas obosiouka 3emsy, TAe CYIECTBYeT WM CYLLeCTBOBasa
»KU3Hb. Pa3Butue npezcrasieHnii o buocdepe B Tpygax 3. 3tocca. Yuenue B. Y. BepHazckoro o
ouoctepe. Obsactu 6uocdeps 1 eé coctas. KuBoe BeltiecTBO O6rocdeps! ¥ ero GyHKIHH.

3aKOHOMEpPHOCTH cyijecTBoBaHUsI 6uochepbl. OcobeHHocTr Guocdepb! Kak r106ambHOM
sKocucTeMbl. JluHamMudeckoe paBHOBece B Ouocdepe. KpyroBopoTel Bewjects
OvoreoxumMHuuecKye LIUKIIbI (Yryiepo/a, a3ota). PATMUYHOCTE siBjieHU# B 6uocdepe.

3oHanbHOCTL 6uocdepsl. [ToHsiTHE 0 6ioMe. OCHOBHBIE OMOMBI CYILU: TYH/pa, XBONHHbIE
Jleca, cCMelllaHHble U LIMPOKOJIMCTBEHHbIE Jieca, CTeMH, CaBaHHbI, yCThIHM, TPOIIMYECKHE Jieca,
BBICOKOTOpbsi. KitMaT, pacTUTe/IbHBIN U )KUBOTHBINA MUD OMOMOB CYILIH.

CTpykTypa ¥ QYHKIMS >KMBBIX CHCTeM, OLIEHKa WX PpecypCHOro TIOTeHLMama U
6rocdepHbIX HYHKIMH.

JleMoHCTpanuu

[Toptpetsl: B. V. BepHajckuid, 3. 3rocc.

Tabmunbr u  cxemel: «['eocdepbr 3emm», «KpyroBopor a3oTa B  IPUPOZE»,
«KpyroBopoT yrzieposa B mpupoje», «KpyroBopoT KHCIOpojaa B Tipupoge», «KpyroBopot

BO/IbI B TIpUpoie», «OCHOBHBIE ~ OMOMBI cylm», «KiimMmaTuueckue rnosica

3emm», «TyHapa», «Taitra», «CMellIaHHBIM s1ec»,
«LIMpOKOMMCTBEHHBIN JieC», «CTrenb», «CaBaHHa», «[lycTbiHS», «Tponnueckuii
Jiec».

O6opyzaoBaHue: repbapvy pacTeHUI Pa3HbIX OMOMOB, KOJIEKIIU )KUBOTHBIX.

Tema 11. YestoBeK M OKpy)Kamlias cpeaa

OKosloruyeckve KpHU3WChI M WX TIpUYMHBL. Bo3sgelicTBue uesnoBeka Ha Ouocdepy.
3arpssHeHve BO3AYILIHOW cpefpl. OxpaHa BO3jyxa. 3arpsi3HeHHe BOJLHOM cpefpl. OxpaHa
BOJHBIX pecypcoB. Pa3spyiieHue nousbl. OxpaHa IIOYBEHHBIX pecypcoB. VI3MeHeHue Ki1uMara.

AHTpOMOreHHOe  BO3/I€MCTBME Ha paCTUTeIbHbIM U >KUBOTHbIM Mup. OxpaHa
PaCTUTEe/IBHOIO U JKMUBOTHOrO0 Mypa. OCHOBHBIe NPUHLMIIBLI OXpaHbl IpUpoAbl. KpacHbele KHUTH.
Ocob60 oxpansiemble npupojHbie Tepputopuu (OOIIT). BoTtaHuueckue cafbl U 300/I0THUECKHE
NapKu.



OCHOBHbIe TIPUHLIUITBI YCTOWUYMBOTO Pa3BUTHs UesioBeuecTBa U MPUPO/bI. PalivoHanbHOe
MIPUPO/IOTIONB30BaHUe M COXpaHeHWe OHOoJIOrHYecKoro pasHooOpasus 3emmm.  OO1iue
3aKOHOMEPHOCTH T71I00a/bHBIX 3KOJTOTUUeCKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOT'0 KpU3uca
Y ero BeposiTHbIe TIOC/IeICTBUSI.

Pa3BuTrie MeTOJOB MOHWTODWHTA Ppa3BUTUS OMACHBIX TEXHOTEHHBIX IIPOL[ECCOB.
CucmemHble uccnedoeaHus nepexooa K pecypcocbepezaroujeli U KOHKYypeHMOCNoCOOHOU
sHepeemuke. Buonozuueckoe pa3Hoobpasue u 6uopecypcbl. HayuoHanbHble UH(pOpMayuoHHble
cucmembl, obecneuusaroujue 0ocmyn K UHGPOpMAyuu no COCMOSIHUIO OMOeNbHbIX U008 U
akocucmem. OCHOBbI 3KOpeaburumayuu sKkocucmem u cnoco6oe 60pbbbi ¢ 6UONOBPEHCOeHUSMU.
PexoHcmpyKyusi MOPCKUX U HA3EMHbIX IKOCUCTEM.

JeMoHCcTpanuu

Tabmuipl ¥ cxembl: «3arpsi3HeHue arMochepbl», «3arps3HeHue TUApochepb»,
«3arpsi3HeHHe TOuUBbl», «IlapHUKOBBIM 3dderT», «Ocobo oxpaHseMble TPUPOAHbIE
TEePPUTOPUM», «Mo/Ie/Tn YIIPaB/ISIEMOTO MHUpa».

Ob6opymoBanue: dororpadur oOXpaHsieMbIX pPAaCTeHWM W JKUBOTHBIX KpacHOW KHUTH
Poccuiickon ®@enepauyy, KpacHoM KHUTH pervoHa.



INIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'IN
HA YPOBHE CPEJIHET'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBmuBaeT TpeOOBaHWs K pe3y/bTaTaM OCBOEHHS OOyuaroluMHUCs
nporpamm cpeZiHero obiiero o6pa3oBaHus: TMYHOCTHBIE, MeTarpeJMeTHbIe 1 peMeTHBIE.

B cTpyKType /JIMUHOCTHBIX pe3y/bTaTOB OCBOEHMsI MPOrpaMMbl M0 OMONOTHH BbIJe/IEHBI
C/lefylolljie  COCTaB/SIOLIMe: OCO3HaHMEe O0yualMMHUCST  POCCHMHMCKONW  IpaXkJaHCKON
U/IEHTUYHOCTU — TOTOBHOCTM K CaMOpPAa3BUTHIO, CaMOCTOSITE/IbBHOCTM M CaMOOIpefie/IeHUI0,
Hanuuue Momugayuu K oOyueHHto OHONOTMH, lYeneHanpaeneHHoe pasgumue BHYTPEHHUX
yOeXxieHui IMUHOCTU Ha OCHOBe KJIFOUEBBIX L|eHHOCTeM U MCTOPUYEeCKUX TPaJULIMN pa3BUTHS
OMOMOrMUeCcKoro 3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YyYaroIUXCsl PYKOBOZACTBOBATLCS B
CBOeM  [JieITe/lbHOCTU  LIeHHOCTHO-CMBIC/IOBBIMA ~ YCTaHOBKaMM, MPUCYLIMMH  CUCTeMe
Ouonornueckoro  obpa3oBaHU, Haauyue NpasoCco3HAHUSA 3KOJIOTMUeCKOU
KYJIbTYPbI, CNOCOOHOCMU cMasumb Lield U CTPOUTD )KU3HEHHBbIE T/1aHbl.

JINYHOCTHBIE Pe3yJbTaThbl OCBOEHUsI MTPOTPaMMBbI TI0 OMOJIOTHUM [JOCTUTAOTCSl B €IUHCTBE
yueOHOM U BOCIHUTATeNbHOU /IeATeBHOCTA B COOTBETCTBUM C TPAAWLMOHHBIMUA POCCHUUCKAMHU
COLIMOKY/IbTYPHBIMHM, UCTOPUUECKUMU U JYXOBHO-HPABCTBEHHbIMU LIEHHOCTSIMM, NPUHSATHIMUA B
obujecTBe TpaBWIaMd ¥ HOpPMaMmy TOBeJEHHSI M CIIOCOOCTBYIOT TpoLjeccaM CaMOIIO3HaHHUS,
CaMOBOCITUTaHHUS M CaMOpa3BUTHs, pPa3BUTHS BHYTPEHHe! IMO3ULUU JTMYHOCTH, NaTpUoTU3Ma U
YB&)KEHMSI K 3aKOHY M IpPaBOIOPSAKY, 4Ye/JOBeKYy TpyJa U CTapllieMy IOKOJIeHWIO, B3aHUMHOIO
yBa)KeHUs, Oepe)XKHOro  OTHOLIeHWsT K  KYJAbTYPDHOMY  Haclaeguld U TpaguLvsM
MHOTI'OHALIMOHA/ILHOT0 Hapoga Poccuiickor ®epepaijyy, IpUpoze U OKpysKarollen cpefe.

JINUHOCTHBIE pe3y/bTaThl OCBOEHWs yueOHOro mpegmera «bBHOMOTHST»  JO/DKHBI
OTpakaThb FOTOBHOCTb M CIIOCOOHOCTH OOY4YaroIMXcsi PYKOBOJCTBOBAThCS C(OPMUPOBAHHON

BHYTpPEHHel MOo3uL[Meld JMYHOCTH, CUCTEeMOU LIEHHOCTHBIX  OpHWeHTaluH,
TIO3WTUBHBIX BHYTPEHHUX YOex/eHuH, COOTBETCTBYHOLLIUX TPaJULIMOHHBIM
L|eHHOCTSIM POCCUIICKOTO o01jecTBa, paciIMpeHHe >KM3HEHHOTO ONbITa W OIbITa

JlesiTelbHOCTM B Tpollecce  peajiv3aldd  OCHOBHBIX — HalpaB/leHHWM BOCHMUTATeIbHOU
JlesiTe/IbHOCTH, B TOM UKCJIe B YaCTH:

1) rpa)KAaHCKOr0 BOCIIUTAHUS:

Cc(OPMHUPOBAHHOCTh ~ TPAKAAHCKOM TIO3ULMK  OOydYarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WieHa POCCUICKOTO 001I[eCTBa;

OCO3HaHWe CBOMX KOHCTUTYLMOHHBIX TIpaB M O0O0s3aHHOCTeH, yBa)KeHHWe 3aKOHa |
TIpaBOIOPSJKa;

TOTOBHOCTb K COBMECTHOW TBOPYECKOMU /IesiTe/TbHOCTH TIPU CO3J,aHUM yueOHBIX TIPOEKTOB,
peliieHHH yueOHBIX U MO3HaBaTe/bHbIX 3a/lay, BHITIOJTHEHUU OHO0/IOrHUeCKHX IKCIIepUMeHTOB;

CTIIOCOOHOCTh ~ OTpeJieiiTh  COOCTBEHHYIO TIO3UMLIMI0 T10 OTHOIIEHHIO K  SIBJIEHUSIM
COBPEMeHHOMU XXKU3HU U O0BSICHSTD eé;

yMeHHe  YYWThIBaTb B  CBOUX [IEWCTBUSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aUMO/IENCTBUS JTIO/IEN C pa3HbIMU yOEXIeHUSIMU, KYJIbTYPHBIMH LIEHHOCTSIMA U COL[HA/IbHBIM
TI0JIO’KEeHUEM;

TOTOBHOCTb K COTPY/IHUUECTBY B TMIPOL[eCCé COBMECTHOTO BBITIOJHEHUS YYeOHBIX,
MO3HABaTe/JbHbIX M MCC/Ie[0BaTe/NbCKUX 3a/layu, YBa)XKUTEJbHOTO OTHOLIEHWS K MHEHMIO
OTIIOHEHTOB TNPY 00CYK/IeHUH CITOPHBIX BOMPOCOB OH0JIOTHYEeCKOT0 COZlep>KaHus;



I'OTOBHOCTB K FYMaHHTapHOﬁ n BOJIOHTépCKOﬁ AedaTe/IbHOCTH,



2) NaTPUOTHYECKOT0 BOCIIUTAHMA:

c(hOpMHPOBAHHOCTb POCCUMCKOM IPaXKAAHCKOW UJIeHTUUHOCTH, MaTPUOTH3Ma, YBaXKeHUs K
CBOEMY Hapojly, UyBCTBa OTBETCTBEHHOCTU mepe]; POAWHONM, ropocTH 3a CBOWM Kpail, CBOIO
PoauHy, CBOH SI3BIK M KYJIbTYPY, MMPOIIIOe U HACTOsIIIee MHOTOHALIMOHAIbHOTO Hapoza Poccny;

I[EHHOCTHOE OTHOLIEHWe K TIPUPOJHOMY HaC/Ie[ui0 M TAMSATHUKaM TIPUPO/bI,
JocTwkeHusiM Poccuu B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/IE;

CTMOCOOHOCTh OLIeHWBaTh BKJIAJ] POCCHUHCKUX YU€HBIX B CTAHOB/IEHHWE W pa3BUTHE
OuoJIoruH, TOHWMaHUs 3HaUeHHs1 OMOJIOTHY B TIO3HAHUM 3aKOHOB TIPHUPOJbI, B )KU3HU Ye/loBeKa U
COBpPEMeHHOro 00I11ecTBa;

useitHasi yOe)X1€HHOCTb, TOTOBHOCTB K CJTY’KeHHIO U 3aimuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyab0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS:

OCO3HaHKe IYXOBHBIX LIEHHOCTEH POCCUMCKOT0 HApOAa;

c(opMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, ITUUECKOT0 TIOBeJeHMUS;

CIOCOOHOCTh OLI€HMBATh CUTYALMIO0 U MPUHUMAaTh OCO3HaHHbBIE DellleHHs], OPUEHTUDPYSCh
Ha MOpalbHO-HPaBCTBeHHbIE HOPMBI U LIeHHOCTH;

0CO3HaHWe JITYHOTO BKJIaZia B TIOCTPOEHNEe YCTOMUUBOTO OYAYIIero;

OTBETCTBEHHOE OTHOIIIEHHWe K CBOWM pOJUTENSIM, CO3[JaHWI0 CeMbH Ha OCHOBe
OCO3HAHHOTO TIPUHSATHS LEHHOCTel ceMelHOMN »KU3HU B COOTBETCTBUM C TPaJULIUSIMK HapOJOB
Poccuy;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

3CTEeTHUECKOe OTHOIIIeHHWe K MUPY, BKJ/IFOUasl 3CTeTHKY ObITa, HAYUYHOTO U TEXHUUECKOTO
TBOPYECTBA, CIIOPTa, TPY/1a, 00I[eCTBEHHBIX OTHOIIEHHUH;

TOHUMaHKe SMOIMOHAILHOTO BO3/I€HCTBHSI KUBOM TIPHUPO/bI U €€ [IeHHOCTH;

TOTOBHOCTb K CAMOBBIDa)KEHUIO B pasHbIX BHJAX HCKYCCTBA, CTPeMJ/IEHHE TPOSB/ISTH
KaueCcTBa TBOPUECKOU JIMUHOCTH;

5) ¢wusnuyeckoro BoCIHUTaHHA, (POPMHUPOBAHHMA KY/JIbTYpPbl 3/I0POBbS W
IMOLMOHA/IGHOrO 0/1aromoTyuns:

TIOHMMaHWe U peasii3alusi 370poBoro U Ge3omacHOro obpasa >KU3HU (340POBOe TTUTaHUe,
cobsro/ieHre TUTHeHUYeCcKUX TMpaBWI U HOPM, COa/laHCUPOBAHHBIA PeXUM 3aHSITUN U OTAbIXA,
peryasipHasi (u3nueckasi aKTUBHOCTb), Oepe)KHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIIeHUsI K COOCTBEHHOMY (PU3HUECKOMY U TICUXUUYECKOMY 3/10POBBIO;

TIOHUMaHWe [IeHHOCTH TIPaBWI WHAWBUAYa/JbHOTO M KOJUIEKTUBHOTO 0€301acHOro
TIOBEJIEHUsI B CUTYAIHSIX, YTPOJKAIOIIMX 3/I0POBBIO U XKU3HU JTHOIEH;

OCO3HAHWE TIOC/TIE[CTBUM W HEMPUSATHS BPEJHBIX TPHUBBIYEK (YHOTPeO/IeHUsT aTKOTOJIs,
HApKOTHKOB, KypeHHS);

6) TPy/10BOr'0 BOCIIMTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HaHUe LIeHHOCTH MaCTepCTBa, TPYA0Io0ue;

TOTOBHOCTb K aKTUBHOM /IeITE/IbHOCTH TEXHOJIOTMUECKOW U COL[Ma/IbHOW HarpaB/IeHHOCTH,
CIOCOOHOCTh ~ MHUIMMPOBATh, TUIAHUPOBATh M CAMOCTOSITE/TbHO — BBITIOJIHATH — TaKyl
JesiTe/TbHOCTh;

WHTepeC K pa3MyHbIM cdepam mpodecCHOHANbHOW [esaTeIbHOCTH, YMeHHe COBepIIaTh
0CO3HaHHBIN BbIOOp OyAyILeli mpodeccry U peaM30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE T/1aHbI;

TOTOBHOCTb M CITOCOOHOCTh K 00pa30BaHMI0 U caM00Opa30BaHUIO Ha TPOTSHKEHUM BCei
YKU3HU;

7) 3KO/JIOTHYECKOT0 BOCIIUTAHHUS:



9KO0JIOTMUEeCKH LiesiecooOpa3Hoe OTHOILIeHHe K TIPUPO/ie KaK MCTOYHMKY JKHU3HU Ha 3eMIle,
OCHOBe eé CyIL[eCTBOBAHUS;

TIOBbIIIIEHWE YPOBHSI 3KOJOTMYECKOW KYJbTYDbI: TPUOOpeTeHHe OrbITa TJIaHUPOBAHUS
TIOCTYTIKOB ¥ OL[eHKH WX BO3MO>KHBIX TTOC/Ie/ICTBUH [I7Is1 OKPY Karol[el Cpe/ibl;

0CO3HaHHWe T7100aTbHOTO XapaKTepa YKOJIOTHYEeCKUX MPOOIeM U IyTel UX pelleHus;

CIOCOOHOCTh MCIIOJIb30BaTh TIPHOOpeTaemMble MpY U3yUeHWH OMOJIOTHUHM 3HAHUS U YMEeHUs
Tpy pellieHUH TIpo0JsieM, CBSI3aHHBIX C paLMOHATbHBIM TPHPOJOIIOIb30BaHUeM (CoO/ro/ieHre
TIpaBW/I TIOBeJieHHsl B TIPUPO/ie, HarpaB/eHHbIX Ha COXpaHeHWe paBHOBeCHs B SKOCHUCTeMaXx,
OXpaHy BU/IOB, 3KOCUCTeM, brocdepsi);

aKTHBHOe HempusiTUe [elCTBUM, TPUHOCSIIUX Bpell OKPY’Karollleidd TPUPOAHOU cpefe,
yMeHHe TIPOrHO3UPOBaTh Heb/arorpusiTHbIe KOJIOTHYeCKUe TOC/Ie/ICTBUS TIPeATPUHIMAaeMbIX
JIeWCTBUU U NpeJ0TBPaLLaTh UX;

Ha/IM4ye Pa3BUTOrO JKOJIOTHUECKOTO MBIIUIEHUS, SKOJIOTUYECKOH KYJIbTYPbhl, OMbITa
JlesITe/IbHOCTU  9KOJIOTMYEeCKOM — HalpaB/eHHOCTH, YMEeHHMsS PYKOBOJCTBOBATbCSI WMH B
N03HaBaTe/bHOW, KOMMYHHMKAaTMBHOW W COLIMAAbHON IpPAaKTHKe, TOTOBHOCTU K Yy4YaCTHIO B
TIPaKTUYeCKO /1esiTe/IbHOCTH SKOJI0OTHUYeCcKOol HarpaB/ieHHOCTH;

8) leHHOCTH HAyYHOr0 MO3HAHMSA:

cOpMHUPOBAaHHOCTE MHUPOBO33DEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YDPOBHIO
pa3BUTHSA HAyKu U OOIIeCTBEHHOW TMPAaKTHKH, OCHOBAaHHOTO Ha [[Masiore
KYJIBTYP, CIIOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOETO MeCTa B TIOMKY/IbTYPHOM MHUPE;

COBepILLEHCTBOBaHUE S13bIKOBOM M UMTATeNbCKON KYy/IbTYPhl KaK Cpe/iCTBa B3aUMOZelCTBUS
MeX/y JIFOIbMHU U TT03HaHUsI MUPa;

TOHMMaHue crely$uKd OUOMIOTUM KaK HayKH, OCO3HaHUsI eé poju B (POPMUPOBAHUU
palLMOHAILHOTO HAYYHOTO MBILLIIEHHS], CO3/IaHUU L[eJIOCTHOTO Tpe/iCTaB/IeHusi 00 OKpY»KaroleM
MUpe KaK O eJUHCTBe TIpUPOJbl, 4YejoBeKa M OOIeCTBa, B TO3HAHWUM TMPUPOJHBIX
3aKOHOMEPHOCTel U peliieHNH TpobieM coXpaHeHUsI IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OHOJIOTMH /11 COBPEMEHHOU LMBUIM3ALUN: 00ecreueHust
HOBOTO YPOBHSI Pa3BHUTHSI MeAWLMHBI, CO3[ldHHE TepPCIeKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelath pecypcHbie pobeMbl pa3BUTHS Ye/IOBEUeCTBa, MOMCKA MyTeld BbIXOZA M3 TI00anbHBIX
9KOJIOTHUECKHX TIpo6sieM U obecrieueHus repexo/ia K yCTOHUMBOMY Pa3BUTHIO, PAL[HOHATBHOMY
WCTI0/TIb30BaHUIO TMPUPO/IHBIX PEeCYPCOB U (HOPMUPOBAaHUIO HOBBIX CTAH/AapPTOB >KW3HU;

3aMHTEepeCOBaHHOCTh B TIOyYeHUH OMOOrMUecKUX 3HaHUM B 1[eJisX TOBBILIEHUs 001eit
KYJIbTYpbl, €CTeCTBeHHO-HayYHOM TI'DPaMOTHOCTH, KakK COCTaBHOM 4YacTd (YHKIJMOHA/IbHOU
rpPaMOTHOCTH 0Oydaroiuxcsi, hopMupyemoi py U3yueHUu OHOJIOTHH;

TIOHUMaHWe CYIITHOCTU METOZIOB TI03HAHWs, WCIIO/Ib3YeMBIX B €CTEeCTBEHHBbIX HayKax,
CIOCOOHOCTH WCIO/B30BaTh TI0OJyyaeMble 3HAHUS /1 aHaau3a W OOBSICHEHWs SIBI€HUN
OKPY)KAIOI[ero Mupa M TPOUCXOASAIIMX B HEM H3MeHEHW, yMeHHWe [elaTh 00OCHOBaHHBbIE
3aK/IFOUeHUs] Ha OCHOBe HayyHbIX (DaKTOB W MMEILIUXCS JIaHHBIX C LieJibl0 TOTy4YeHust
JIOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTh  CaMOCTOSITeSTHHO MCTIO/b30BaTh OWOJIOTHYeCcKWe 3HAaHUS [IJIs  pelleHust
npo06JieM B peasibHBIX KM3HEHHBIX CUTYaLUsX;

0CO3HaHHe LIeHHOCTH Hay4YHOH [1esiTeJIbHOCTH, TOTOBHOCTh OCYIIECTB/SITh MPOEKTHYH U
MCCJIe/I0BaTeTbCKYH0 [1eiTe/IbHOCTh UHUMBU/YalIbHO U B TPYIIIIE;

TOTOBHOCTb M CMOCOOHOCTh K HEINMpephiBHOMY 00pa30BaHHI0 M CaM00OOpa30BaHHIO, K
aKTUBHOMY TIOJIyUeHHIO HOBBIX 3HaHWW 110 OWOMOTMM B COOTBETCTBUM C JKM3HEHHBIMU
MOTPeOHOCTSIMH.



METAIIPEJMETHBIE PE3YJ/IbTATbI

MertanpeiMeTHbIe pe3yJ/ibTaTbl OCBOeHUs yueOHOro mpeamera «buosorusi» BK/IHOUAIOT:
3HAUMMble /711 (OPMUPOBAHUS MHPOBO33PEeHHsI  OOYUarOIUXCA  MEXAUCIUTUIMHAPHBIE
(MexxmpeiMeTHBIE) 001IjeHayUHbIe MMOHSTHSI, OTPaKarollye 11eJIOCTHOCTh HayYHOM KapTHHBI MUpa
U crieliurKy MeTO/I0B M03HaHKsI, UCTIO/b3yeMbIX B eCTeCTBEHHBIX HayKax (Bell|eCTBO, SHePTus,
siB/IeHNe, TIPOLlecC, CUCTeMa, HayuHbli (akT, TPUHLUI, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCC/IeloBaHUe, HaO/MO/eHre, U3MepeHre, SKCIIEPUMEHT U JpPYTHe); YHUBepCa/lbHbIe
yueOHble JleficTBUsl (TIO3HaBaTe/bHbIe, KOMMYHUKAaTUBHbIE, PETY/IATHBHBIE), 0becrieurBaroliye
dopmupoBaHre (HyHKIIMOHA/TLHOW T'PaMOTHOCTH W COLMA/IbHOM KOMITETEHIIMUA O0YUaroIuXCs;
CTIOCOOHOCTH obyuaromuxcs WCTI0/1b30BaTh OCBOEHHbIe
MEXXTUCIIUTIJTAHAPHbIE, MUPOBO33pEHUECKHEe 3HAaHUS W yHHUBepCa/ibHble YueOHbIe [€HCTBUS
B TI03HaBaTe/JbHOW M COLMANbHOM MpPaKTHKe.

B pe3synbTaTe wu3yueHusi OMONOTMM Ha YpOBHe CpefiHero ooOiero obOpa3oBaHUs Y
obyuarormierocsi 0yayT cpopMUpoOBaHbI TO3HaBaTe/lbHbIE YHUBepCalbHble yueOHbIE [eHCTBUS,
KOMMYHUKaTUBHbIe YHUBepCa/lbHble yueOHble [JeMCTBUS, pery/sTUBHbIe YHUBepcaabHbIe
yueOHbIe IeMCTBUS, COBMECTHAs /1esiTe/TbHOCTb.

MertanpeZiMeTHbIe pe3y/bTaTbl OCBOEHUs IMMPOrpaMMbl cpefiHero o0imero obpa3oBaHus
JTOJDKHBI OTPaYKaTh:

OBJ/1aleHe YHUBEPCA/IbHBIMH YUe0HBIMH MM03HABATe/IbHBIMH JIeHiCTBUSIMH:

1) 6a3oBbIe JI0rHYECKHE JeHCTBUA:

CaMOCTOSITE/IbHO (hOPMY/IMPOBaTh U aKTyaJW3MpOBaTh MpoO/ieMy, pacCMaTpUBaTh eé
BCECTOPOHHE;

WCTIOMb30BaTh TPU OCBOEHWW 3HAHWW TIPUEMBbI JIOTUYECKOTO MBbIIIIeHHsT (aHa/iu3a,
CWHTe3a, CpaBHeHHs, KiacCUpUKarmu, o0000IeHus), pacKpbiBaTh CMBIC/T OHUOIOTHYEeCKUX
TIOHATHH (BBIJE/IATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATh CBS3U C IPYTUMHU TTOHSTHSIMHU);

OTIpeJiesIATh 1IeJTH /IesTe/IbHOCTH, 3a/laBasi TlapaMeTpbl U KPUTEPUM WX JIOCTHKEHUS,
COOTHOCHUTH Pe3y/IbTaThl [eSITeIbHOCTU C TIOCTaB/IeHHBIMU 1[e/ISIMU;

UCTIO/b30BaTh OWOJIOTUUECKUE TIOHATUSA /i1 OObsCHEHWsS (DaKTOB U SIBJIEHUH >KUBOU
TIPUPO/IBI;

CTPOUTH JIOTUYECKHe pacCyK[eHus (MHJyKTHUBHbIe, [eAyKTUBHbIe, TI0 aHaJOTHH),
BBISIB/IITE 3aKOHOMEPHOCTH W TIPOTHBOpPEeYMsi B pacCMaTpPUBAeMbIX SIBI€HUSX, (OPMYIMPOBAThH
BBIBO/IbI M 3aK/TFOUEHUST;

TIPUMEHSITb CXeMHO-MO/Ie/TbHbIe CPeJCTBA /ISl TIPeZCTaB/IeHUsT CYI[eCTBeHHBIX CBs3eid U
OTHOIIIEHWH B M3y4YaeMbIX OMOIOTUYEeCKUX O0BEKTAaX, a TaKKe MPOTHMBOPEUHi Pa3HOTO poja,
BBISIBJIEHHBIX B Pa3/IMUHbIX WH(GOPMAI[MOHHBIX UCTOUHHKAX;

pa3pabaTbIBaTh IJIaH PeIIeHus Po06/eMbl C YUETOM aHaIM3a UMEIOIUXCsl MaTepraTbHbIX
Y HemMaTepHaibHbIX PeCypCoB;

BHOCUTb KOPPEKTHBBI B [eSiITEIbHOCTh, OL[€HWBAaTh COOTBETCTBHE Pe3y/bTaTOB I[eNIsIM,
OLIeHUBATb PUCKU TIOCTIe/ICTBUM JesITeTbHOCTH;

KOOD/IMHUPOBAaTb M BBITIONHATE pabOTy B YCIOBUSIX DPeabHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/I€HCTBUS;

pa3BUBAThb KPEATHBHOE MbIIIJIEHHE TIPU PellieHUH XKU3HEeHHBIX TPo0/ieM.

2) 6a3oBbIe HCC/Ief0BaTe/IbCKHE AeNCTBHS:



B/Ia/leTh HaBbIKaMU yueOHO-HCC/eloBaTe/IbCKOW U TIPOEKTHOM JiesiTe/TbHOCTU, HaBbIKaMU
paspelieHusi 1pobsiem, CroCOOHOCTBI0 U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TTOMCKY MeTO/IOB
peliieHHst IPaKTUYeCKUX 3a/lad, IPUMEeHEeHHI0 Pa3/IMYHbIX MeTO/IOB TI03HAHUS;

UCTIO/b30BaTh Pa3/IMUHble BUJbI JEeITeTbHOCTH IO TIOJYYEHWI0 HOBOTO 3HAHUS, €ro
WHTEpIpeTaliy, 1peoOpa30BaHNI0 U TIPUMEHEHUI0 B YUeOHBIX CUTYallMsX, B TOM UHC/Ee TPH
CO3/]JaHMU yUYeOHBIX U COIMA/IbHBIX TTPOEKTOB;

(bopMHpOBaTh HayUHBIM THIT MBIIILJIEHHS], B/IaZIeTb HAYUHOW TePMHUHOJIOTHEH, KTHOUeBbIMU
TIOHSATUSIMUA U MEeTO/IaMH;

CTaBUTh U (PopMynvMpoBaTh COOCTBEHHbIe 3alaul B 0Opa3oBaTebHOM [esITelTbHOCTA U
JKU3HEHHBIX CUTYalUsX;

BBISIBJIAT  TIPUUMHHO-CJ/IEZICTBEHHBIE CBSI3M W aKTya/JM3UpPOBaTh 3afilauy, BBIJBUTATh
TUTIOTe3y e€ pellleHus], HaXOAUTh AapryMeHTbl /s [O0Ka3aTeqbCTBa CBOMX YTBEPXKIEHUH,
3a/laBaTh MapaMeTpbl U KPUTEPUH PeIIIeHuS;

aHa/IM3UPOBAaThb TIOJIlyUeHHbIE B XOZe PpelleHus 3aZiaud  pe3y/bTaThl, KPUTHUECKU
OLIEHMBATb WX JOCTOBEPHOCTD, TIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YC/IOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYal[UsIM, OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

OCYIL[eCTB/IATh Ile/IeHarpaB/leHHbIA MMOMCK MepeHoca CPeACTB U CIoCOOOB [eHCTBUS B
npoeCcCHOHAMBbHYIO CPeay;

yMeTb TIepeHOCUTb 3HaHUSI B TIO3HaBaTeJIbHY0 U TIPAaKTHYecKylo 00sacTH
JKU3He e Te/IbHOCTH;

yMeTb UHTEIPUPOBaTh 3HaHUS U3 Pa3HBIX MMPeIMeTHBIX 00/acTel;

BBI/[BUTaTh HOBble WJeU, TIpeJJiaraTh OPUTHMHA/bHBbIE TIOAXO/bl U pelLleHHs, CTaBUTb
npo0J/ieMbl U 3a/lauu, JIOTyCKAOIIHe albTePHATHBHBIE PEIeHusl.

3) paboTa c uHopmaIueii:

OPUEHTHPOBAThCS B Pa3/MUHBbIX MCTOUYHHMKAX MH(opMaiuu (TekcTe yueOHOro mocobwus,
HAy4YHO-TIONYJIIPHOM  jMTepaTtype,  OWO/JIOTHUYECKUX  C/AOBapsIX W CIPaBOYHMKAX,
KOMIBIOTEPHBIX 0a3ax [JaHHbIX, B VIHTepHeTe), aHaIW3MpOBaTh MHOOPMAIMIO Pa3/TUUHBIX
BUZIOB W  (opM TIpeAcTaB/ieHUs, KPUTUYeCKM OLleHWBaTh €€ JIOCTOBEPHOCTb U
HEeTNPOTUBOPEUNBOCT;

dbopmMyMpoBaTh 3arpockl W TMPUMEHSATh pa3/MuHble MeTOJbl TIPU TIOUCKe W oTOope
Ouosioruueckou nHbopMalyy, HeoOXOAMMOM [/ BBITIOTHEHUST yueOHBIX 3a/1ay;

nprobpeTaTh OMBIT HCMOIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEeXHOJIOTUH,
COBEpILIEHCTBOBATh KY/IbTYPY aKTUBHOT'O UCITO/Ib30BaHUS Pa3/IMUHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpATh OMNTHUMa/bHYI0 (OpMYy TIpe[CTaB/eHUs OHOIOrHUecKon
uH(opMaluu (CxeMbl, TpadUKH, JUarpaMMbl, TaOIULIbI, PUCYHKH U IPYTOE);

WCTIOb30BaTh HAyuHbIA $I3bIK B KadyecTBe CpejCTBa TpU paboTe C OMOMIOTHYeCcKOi
vHpOopMalLvel: TPUMeHsITh XUMUYeckue, (pu3nueckue M mMaTeMaTHUecKrde 3HaKd U CHMBOJIB,
dbopmysnbl, abbpeBHAaTypy, HOMEHK/IATypy, WCIIO/b30BaTb M IpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJ/IMYECKHEe CPe/ICTBA HaT/ISIIHOCTH;

B/I/IeTh HaBbIKAMU paCloO3HaBaHUS M 3alUThl WHbOpMaruy, HWHGOOPMAIMOHHON
0€e30mMacHOCTH JTUYHOCTH.

OBJ/1ajleHHe YHUBEPCA/IbHBIMH KOMMYHMKATHBHBIMH IeHCTBHAMU:

1) obmenue:

OCYIL[eCTBJISITh KOMMYHHMKAIIMA BO BCeX cdepax »KU3HH, aKTUBHO yuaCTBOBAaTh B [Uajiore
WM TUCKYCCHU TI0 CYIIeCTBY 00CyK#aeMoil TeMbl (yMeHHe 3a/jaBaTh BOTIPOCHI, BbICKAa3bIBaTh
CYXK/IeHUSI OTHOCHUTEIbHO BBITIOJIHEHHS TIpe/jlaraeMoi 3a/jaud, y4YWThIBAaTb WHTEPeCchl U



COIJ1IaCOBAHHOCTB HO3I/II_II/Iﬁ APYIrUX Y4aCTHUKOB [Hrajiora Uin I,Z[I/ICKYCCI/II/I);



pacrnio3HaBaTh HeBepOasibHble CpeficTBa OOIeHMs, MOHMMaTb 3HaueHWe COLMaIbHbIX
3HAKOB, NPe/NOCbUIOK BOSHUKHOBEHUSI KOH(QIMKTHBIX CUTYaLUid, yMeTb CMArYaTh KOH(MIUKTBI U
BeCTU [1eperoBopkl;

B/IaZIeTh pa3/IMUHbIMU CrIocobamMu OOIeHHUsT W B3aWMO/IEMCTBUS, TIOHMMaTh HaMepeHHUs
JPYTHX JIFOJIel, TIPOSIB/IATh YBaXKUTE/TBHOE OTHOLIEHHe K coOece[HUKY U B KOPPEKTHOU (opme
(opMy/MpoBaTh CBOU BO3PaKeHUS;

pa3BEpPHYTO M JIOTMYHO H3/1araTb CBOK) TOUKY 3pEHUSl C MCIO/b30BAaHUEM S3BIKOBBIX
Cpe/CTB.

2) coBMecCTHas /|eATe/IbHOCTh:

TIOHUMAaTb U UCII0/Ib30BaTh TMpeuMylliecTBa KOMaHIHOW U WHUBUAYaJIbHOU paboThl MpH
perieHny 610/I0rMYeCcKOM NpobeMbl, 060CHOBBIBaTh HEOOXOAUMOCTb MPUMEHEHHs TPYIIOBBIX
dhopM B3aMMOZIEMCTBYS TIPY pellieHrnr yueOHOM 3a/jauH;

BbIOMpATh TEMaTHKy M MeTObl COBMECTHBIX [eMCTBUM C yuéTOM OOILIMX HHTEPecoB U
BO3MO)KHOCTEM Ka)K/I0T0 ujieHa KOJ1/IeKTHBa;

NIPUHMAMATh 1jeld COBMECTHOW [iesiTe/IbHOCTH, OpraHU30BbIBaTb U KOOPJUHUPOBAaThb
JleViCTBUSI N0 e€ MOCTW)KEeHHIO: COCTaB/ATh IJIaH [AeWCTBUW, paclpefeniiTb POId C YYETOM
MHEHUH yuaCTHUKOB, 00CY>KIaTh pe3y/IbTaThl COBMECTHOM PabOTHI;

OL|eHMBATb KaueCTBO CBOEr0 BK/aJja U Ka)K[Oro yYaCTHMKA KOMaH/bl B OOL[1i1 pe3yabTar
110 pa3pabOTaHHBIM KPUTEPUSIM;

npe/ijlaraTb HOBble TPOEKThl, OLleHHWBaTb WJeU C MO3ULIMHM HOBHU3HbI, OPUIMHAIbHOCTH,
MpaKTUYeCKON 3HaUMMOCTH;

OCYILeCTBJIAITb TIO3UTHBHOE CTpaTerMyeckoe TIIOBeJleHWe B pPas3/IMUHBbIX CUTyaLUsX,
NIPOSIBJISITH TBOPUYECTBO ¥ BOOOpaykeHHe, ObITh NMHULIMATUBHBIM.

OBJj1ajieHHe YHHBePCa/IbHbIMHU Pery/JIITUBHBIMHU AeHCTBUAMU:

1) camoopranmusanms:

WCII0/Ib30BaTh OMOJIOTHUECKWe 3HAaHWS [/l BbISB/IEHUs TMPOO/JeM M WX pelleHds] B
JKU3HEHHBIX U yueOHbIX CUTYaLUsX;

BBIOMpATh Ha OCHOBe OMOIOTMUECKUX 3HAHUWH Iie/ieBble M CMBICJIOBbIE YCTAHOBKH B CBOUX
JIeMCTBUSIX U TOCTYMKax M0 OTHOLIEHWIO K JKMBOM TPUPOJie, CBOEMY 3/10POBbIO U 3[J0POBBIO
OKPY KaroLIMX;

CaMOCTOSITE/IHO OCYIIeCTB/ISITh TMO3HABaTeNbHYIO [eITe/lbHOCTb, BBISBIATH MPOOJEMBI,
cTaBuTb U (opMyaMpoBaTh COOCTBeHHbIEe 3aJaul B 00pa3oBaTe/bHOW [eSTeTbHOCTH U
JKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITE/TbHO COCTABJISATh TIJIaH pelleHus TPo0IeMbl C YUETOM UMEIOIIUXCS PeCyPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPeTIOUTeHNH;

[laBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsATh paMKH yueOHOTO rpeMeTa Ha OCHOBE JIMUHBIX MTPeATIOUTeHH;

JlesiaTh OCO3HaHHBIN BbIOODP, apryMeHTUPOBATh ero, OpaTh OTBETCTBEHHOCTH 3a pellleHue;

OL|eHMBaTh MPUOOPETEHHBIH OIIBIT;

criocobcTBOBaTh (HOPMUPOBAHUIO U MPOSIBIIEHUIO IIUPOKON 3PYJULIMK B Pa3HbIX 00/1acTsIx
3HAHW, TTOCTOSIHHO TIOBBILLIATH CBOM 0Opa3oBaTe/bHbIN U KY/IbTYPHbIN YPOBEHb.

2) CaMOKOHTPO/Ib:

[laBaTb OL[€HKY HOBBIM CUTYyallisiM, BHOCUTb KODPEKTHBbBI B [JesiTe/IbHOCTb, OLIeHHWBATb
COOTBETCTBUE pPe3yJbTaTOB LieJIsiM;



B/Ia/leTh HaBbIKaMU M03HaBaTeIbHON pe/ieKCMU KaK OCO3HaHHsI COBepIllaeMbIX JeCTBUM
Y MBIC/IUTE/IbHBIX MIPOLIECCOB, UX Pe3y/IbTaTOB U OCHOBAHWM, MCI0/Ib30BaTh NMPUEMBI pedieKCuu
JUIsI OLIEHKY CUTYalUH, BbIOOPa BEPHOTO pellieHuUs;
YMeTb OL|eHUBaTb PUCKU U CBOEBPEMEHHO IPMHUMATh PeLlIeHUs 110 UX CHIDKEHUIO;
NIPUHKMMATh MOTHBbI U apTyYMEHTBI IPYTUX NIPU aHaau3e pe3y/bTaToB JesaTe/bHOCTH;
3) npuHATHE Ce0s U APYTrUX:
TIPUHUMATh Cebsi, MOHNMasi CBOW HeJJOCTaTKU U JJOCTOUHCTBA;
IIPUHMMATh MOTHBBI U apTyMeHTBI IPYTUX NIPU aHau3e pe3y/ibTaToB AesaTe/IbHOCTY;
TIpM3HABaTh CBOE MPABO U MPABO APYTUX Ha OLINOKY;
pa3BUBATh CMIOCOOHOCTh MOHUMATh MHP C TTO3ULMU APYTOro YeyioBeka.
IMPEAMETHBIE PE3YJ/IBTATbHI

[TpeameTHbIe pe3y/bTaThl OCBOEHUsI CoAep)KaHus yueOGHOro mipegmera «buomorus» Ha
yriy0/€HHOM YpOBHE OpPHEHTUPOBaHBI Ha obecrieueHre MPOPUILHOTO 00yUeHHsT 00yJaroIuX Csi
Oouosiorun. OHU BK/IIOYAKOT: crelududeckue Ay OWMOOTMM HayuHble 3HAHUS, YMeHUs U
CrocoObl  IMCTBUH TI0 OCBOEHHWIO, HWHTEpIpeTalid W TIpeoOpa30BaHUI0 3HAHWM, BH/BI
JieITeIbHOCTA TI0 TIOMYYeHWI0 HOBBIX 3HAaHWM M WX TPUMEHEHWI0 B Pa3/MuUHBbIX Y4YeOHBIX, a
TaK)Xe B peasibHbIX KU3HEHHbIX cUTyalusx. [IpeMeTHbIe pe3y/bTaThl MpeACTaB/eHbl M0 TofaM
W3yUeHUs.

[TpeameTHble pe3ysbTaThl OCBOeHUst yuyeOHoro mnpeamera «buonorus» B 10 Kaacce
JIOJDKHBI OTPa’KaTh:

copMHUPOBAaHHOCTh 3HAHWI O MeCTe U poJii OHOJIOTHM B CHCTEMe eCTeCTBeHHBIX Hayk, B
dbopMHpOBaHNMK eCTeCTBEHHO-HayYHOUW KapTHMHBI MUpPA, B TO3HAHUM 3aKOHOB TMPUPOALI U
perieHry TIPo6JIeM paliOHAIBHOTO TPUPOZOTIOIb30BaHUs, O BK/IaJie POCCUHACKUX U 3apy0eKHBIX
YUEHBIX B pPa3BUTHe OMOJIOTHY;

B/aJleHle CUCTeMOW OMONOrMYecKMX 3HaHWM, KOTOpas BKJIHOYaeT: OCHOBOIIOJIArarolye
Ouosioruueckie TePMUHBI M TIOHATHSI (KU3Hb, K/eTKa, OpraHu3M, MeTabo/M3M, roMeocCTas,
Ccamopery/sLys, CaMOBOCIIPOU3BeJieH!e, Hac/le[,CTBEHHOCTb, U3MEHUUBOCTb, POCT U Pa3BUTHE),
Oouonornueckue Teopuu (kiertouHass Teopusi T. IlIBawHa, M. Illneiizena, P. Bupxoga,
XPOMOCOMHasi Teopusi Hac/iecTBeHHOCTH T. Moprana), yuenusi (H. Y. BaBusioBa — o LieHTpax
MHOTo00Opa3usi ¥ MPOUCXOXK/IEeHUST KYJbTYPHBIX PAaCTeHHI), 3aKOHbI (€AMHO00passi TTOTOMKOB
NIepBOro MOKOJIeHUs, paclllerieHusi, YUCTOThl raMeT, He3aBUCMMOro HacaeoBaHus I'. MeHgens,
rOMOJIOTUYECKUX PsZIOB B Hac/le[CTBeHHON wu3MeHunBocT H. U. BaBuioBa), NpUHLUIbBI
(KOMIJIEMEHTapHOCTH);

BJIa/leHle OCHOBHBIMM MeTO/laMH Hay4HOTO TMO3HaHUs, UCI0Jb3yeMbIX B OMOIOrMYecKux
WCC/Ie/IOBaHUSIX JKUBBIX 00BbEKTOB (OMKcaHue, U3MepeHue, Habumo/ieHre, SKCIIePUMEHT);

yMeHUue BbIZIe/ISiTh CyIlleCTBeHHbIe MPU3HAKU: BUPYCOB, K/IeTOK MPOKApUOT U 3YKapuoT,
OJJHOKJIETOUHBIX YU MHOTOKJIETOUHBIX OPTaHM3MOB, B TOM 4HC/ie OakTepwii, rpubOB, pacTeHUH,
JKUBOTHBIX U UesloBeKa, CTPOeHUsI OPraHOB M CUCTeM OpraHOB pacTeHWM, )KUBOTHBIX, Ue/loBeKa,
TIPOLIECCOB  >KU3HEMesTeTbHOCTH, TPOTEKAll[UX B OpraHuM3Max pacTeHWH, >KUBOTHBIX U
yesioBeKa, OMOIOrMUecKuX MpolieccoB: oOMeHa BellecTB (MeTaboM3M), MpeBpallieHrst SHePruu,
OposkeHUsI, aBTOTPO(HOTO W TeTepoTPO(MHOr0 TUIIOB TMHTaHUS, (OTOCHHTE3a M XeMOCHHTE3a,
MUTO3a, Meli03a, raMeToreHe3a, sSMOproreHe3a, MOCTIMOPUOHA/ILHOTO Pa3BUTHSI, Pa3MHOKEHMUS,
WHVBU/IyaJlbHOTO Ppa3BUTUsSI OpraHu3Ma (OHTOTeHe3a), B3aWMO/IeHCTBHS TEeHOB, TeTepo3uca,
HCKYCCTBEHHOTO 0TOOPa;



yMeHUe YCTaHaB/IMBAaTb B3aMMOCBSI3M MeX/y OpPraHOM/aMu K/IeTKH U UX (YHKIUSIMU,
CTpOeHHeM KJIeTOK Pa3HbIX TKaHel U UX (yHKLUAMH, MEKIY OpraHaMy U CUCTeMaMU OpPTaHOB Y
pacTeHWid, >KUBOTHBIX W UYejloBeKa U WX (DYHKIUSIMH, MeXAy CUCTeMaMH OpPraHOB W WX
GyHKIUAMH, MeXAy 3TarlaMd oOMeHa BeIeCTB, 3TallaMM K/I€TOYHOTO LWK/IA W YKU3HEHHBIX
I[UK/IOB OpPTraHWU3MOB, 3TallaMM >SMOPHOHANILHOTO pa3BUTHS, TEeHOTHIIOM U (heHOTUIIOM,
dheHOTUIIOM U (haKTOpamMH Cpe/ibl 0OUTaHUS;

yMeHue BBISIB/ISATh OTJMUMTE/bHbIe TPU3HAKK >KUBBIX CUCTEM, B TOM UHC/Ie pacTeHU,
JKUBOTHBIX U YeJIOBEKa;

yMeHUe UCTI0b30BaTh COOTBETCTBYIOIIME apryMeHThI, O10/IOTHYeCKy0 TEPMUHOJIOTHIO U
CUMBOJIMKY JIJIs1 JOKa3aTe/IbCTBa PO/JCTBA OPraHW3MOB Pa3HbIX CUCTeMaTUUeCKUX TPy

yMeHHe pellaTh OWONOTHYeCKWe 3a[aud, BBISB/SATh TMPUUMHHO-CIEJCTBEHHbIE CBSI3U
MEXy WCCIeayeMbIMA OHOOTMYeCKMMU TIPOLeCCAMUA U SIBJIEHWSIMH, JeflaTb BBIBOJBI U
TIPOTHO3bI HA OCHOBAHWH TIOJTYYeHHBIX Pe3y/bTaToB;

yMeHHe BBITIOJHATE 1abopaToOpHble U TpakKTHuecKue paboThbl, COOJIOAATH MpaBUIa TPU
paboTe c yueGHBIM 1 TabOpaTOPHLIM 000PYJOBaHHUEM;

yMeHHe BbIIBUraTb THUIOTE3bl, IPOBEPSTb WX SKCIIePUMEHTaTbHBIMU CpeJCTBaMHy,
dbopmyaupys Lieb UCC/Ie0BaHUs, aHA/TM3UPOBATh MOJIyUeHHbIe Pe3y/bTaThl U [1e/1aTh BHIBO/IBI;

yMeHue yuaCTBOBaTh B y4eOHO-HCC/ieZioBaTe/IbCKOM paboTe 1o OMOJIOTHM, SKOJIOTUU U
Me/IMI[He, TPOBOAMMONM Ha 0a3e IIKOJBHBIX HAy4YHBIX OOILECTB, U MYyOJMYHO TIPe/CTaBJIsATh
TIO/TyueHHbIe pe3y/IbTaThl HA YUeHUUeCKUX KOH(pepeHIHsIX;

yMeHHe OILleHWBaTh 3THYECKWe acCIeKThl COBPEMEHHBIX WCC/AeIoBaHUM B 00/acTu
Ouosioru U MeAWLMHBbI (KJIOHMPOBaHWe, HCKYCCTBEHHOE OIJIOZI0OTBOpeHUe, HarpaBieHHOoe
M3MeHeHre TeHOMa M CO3/laHue TPAHCTeHHBIX OPraHU3MOB);

yMeHUe OCYILeCTB/ISTh 0CO3HAaHHBINA BLIOOD OyAyIIel nmpodeccroHanbHOM AesTe/TbHOCTH B
obmacTi 6HMOJ/IOTUH, MeULIMHBI, OMOTEXHOJIOTHH, BeTePUHAPUH, CETbCKOTO X035HCTBA, MUITIeBON
TIPOMBIIIJIEHHOCTH, YI/IyOnsTh TO3HaBaTelbHbIM HHTEepec, HampaB/ieHHbIM Ha OCO3HAHHBIN
BLIOOD COOTBETCTBYIOIEM TpodecCHH U TPOJO/DKeHHEe OHOOrMueckoro oOpa3oBaHUS B
opraHu3alusx cpe/iHero rnpogeccruoHaIbHOTO U BhICIIero 00pa3oBaHusl.

[TpeameTHbIe pe3yJsbTaThl OCBOeHUst yuyeOHoro mpeaMerta «buonorus» B 11 Kaacce
JO/DKHBI OTPa’kaTh:

cpopMUPOBAHHOCTb 3HAHWI O MeCTe U POJI OMOJIOTHH B CHCTEMe eCTeCTBeHHBIX HayK, B
(opMHpOBaHHU COBpPEMEHHOW eCcTeCTBeHHO-HAayYHOM KapTHMHbI MHpa, B TO3HAHWM 3aKOHOB
TIPUPO/bI U PellIeHHuH SKOJIOTHUeCKUX TMpobJieM yesioBeuecTBa, a TakKe B pellleHWH BOMPOCOB
palLIMOHABLHOTO TPUPO/IOTI0/Ib30BaHUs], ¥ B (OPMHUPOBAHWM LIEHHOCTHOTO OTHOLLIEHUS K
npupojie, OOIIeCTBY, Ue/IOBEKY, O BK/a/le POCCUMCKMX U 3apyOeKHBIX yUEHBLIX-OHOJIOTOB B
pa3BUTHE OUOIOTHY;

yMeHHe BJIafieTh CUCTeMON OMOJIOrMuUecKuX 3HaHWM, KOTOpasi BK/IIOUAeT OIpejie/IeHus U
TIOHVIMaHWe CYITHOCTH OCHOBOIIO/IAraloI[iX OWO/NIOTMUECKUX TEePMHUHOB W TIOHATUH (BUZ,
sKocHucTemMa, Ouocdepa), Owosnormueckue Tteopud (3BomoLMOHHass Teopuss Y. JlapBuHa,
CUHTeTHUecKasi Teopusi 3BositoLiuM), ydyeHusi (A. H. CeBeprjoBa — 0 MyTsAX W HarpaB/eHUSX
spomouyu, B.M. BepHazckoro — o 6uocdepe), 3aKoHbI (reHeTHYeckoro paBHoBecust K. Xapau
u B. Baiinbepra, 3apoppiieBoro cxozactBa K. M. Bspa), npaBuna (Muaumyma FO. JIubuxa,
9K0JIOTHUECKOU TTUPAMU/IbI SHEPTHH ), TUMOTe3bI (rurore3a «mupa PHK» Y. I'unbepta);

yMeHHe B/aJileTh OCHOBHBIMM METOJAMU HAyuyHOTO TI03HAHUsS, WCTIONIb3yeMbIMUA B
OMOIOTMYeCKUX HWCC/IeIOBAHUSX JKMBBIX OOBEKTOB W JKOCHUCTeM (OmMCaHWe, HW3MepeHue,



Hab/ro/ieHre, SKCIIePUMEHT), CII0Cc00aMH BbISIBJIEHHsI U OLIEHKA aHTPOIIOTeHHBbIX W3MeHeHHH B
TIpUpPOJeE;

yMeHHe BBIZIeJISITh CYIIeCTBeHHble TPU3HAKW: BUJOB, OWOTeOLleHO30B, 3KOCHUCTEM U
Oouocdeprl, CTaOUIM3UPYIOIIETO, ABWXKYIIETO W Pa3pbIBAIOIEro eCTeCTBEHHOro O0TOopa,
aJIJIONAaTPUUECKOT0 ¥ CUMIIaTPUUECKOTO BUI000pa30BaHMUsI, BIAUSHUS JBWDKYIIUX CHJT SBOTIOLAN
Ha TeHO(OH/, TIOMYJ/ISILMK, TIPUCIIOCOOIEHHOCTH OPraHM3MOB K cpefie 00WTaHUs, YepeJoBaHMUs
HarpaBJIeHUH BOJTIOLIMH, KPYTOBOPOTA BELeCTB ¥ MOTOKA YIHEPTUH B IKOCUCTEMAX;

YMEeHHEe YCTaHaB/IMBATh B3aUMOCBSI3U MeXKAY TIPOLIECCAaMHU SBOJIIOLUH, JBYDKYIIUMH
CWJIaMU aHTPOIIOTeHe3a, KOMIIOHeHTaMH DPa3/IMYHbIX SKOCUCTEM U TIPUCIIOCOO/IeHUSIMU K HUM
OpraHU3MOB;

yMeHHe BbISIB/IATh OT/IMUUTE/IbHbIE TIPU3HAKHM YKUBBIX CUCTEM, TIPUCTIOCOO/IeHHOCTh BU/IOB
K cpefe oburtaHWs, aOMOTUYECKMX W OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBSI3el
OpraHU3MOB B COOO0IIeCTBaX, aHTPOIIOT€HHBIX U3MEHEHUH B 3KOCUCTeMaX CBOe MeCTHOCTH;

yMeHHe HCI0/Ib30BaTh COOTBETCTBYIOLIME apryMeHThl, OMOJIOTHUeCcKy0 TePMUHOJIOTHIO U
CUMBOJIMKY JJIsl /IOKa3aTelbCTBa POJCTBA OPraHWU3MOB pa3HbIX CHCTEMAaTHUECKWX TPYIIM,
B3aMMOCBSI3M OPraHWU3MOB W Cpe/ibl 00WTaHUs, eMHCTBA UeI0BEYeCKUX pac, HeoOXOAMMOCTH
COXpaHeHUsi MHOT00o0Opasusi BUZIOB U SKOCHUCTEM KaK YCJIOBUsI COCYIECTBOBaHWS TPUPOABI U
YeJi0BeYeCTBa;

yMeHHe pellaTb OWONOTHYeCKWe 3a[aud, BBISB/SATh TPUUMHHO-CIE€JCTBEHHbIE CBSI3U
MEXIy WCCIeayeMbIMA OHOOTMYeCKMMU TIPOLeCCAMUA U SIBJIEHWSIMH, JeflaTb BBIBOJBI U
TIPOTHO3bI HA OCHOBAHWH TIOJTYYeHHBIX Pe3y/bTaToB;

yMeHHe BBITIOJHATE J1ab0paTopHble M TpakTU4Yeckue paboThl, COOMOAATh TpaBWIa IMpU
paboTe c yueGHBIM 1 TabOpaTOPHBIM 000PYJOBaHHUEM;

yMeHWe BBbI[BUTATh THUIOTE3bl, TIPOBEPSATh WX JKCIIEPUMEHTAJbHBIMU Cpe/ICTBAMH,
bopmyaupys Lieb UCC/IeOBaHUs, aHA/TU3UPOBATh MO/TyUeHHbIE Pe3y/IbTaThl U [1e/1aTh BHIBO/IBI;

yMeHHe y4YaCTBOBaThb B yueOHO-MCC/Ie[J0BaTeNbCKOM paboTe 1Mo OHMOJIOTHH, 3KOJIOTUU U
Me[uLIMHe, TTPOBOAMMOM Ha 0a3e MIKOJBHBIX HAYYHBIX OOILECTB, M MyOJMYHO TIpe/ICTaBJISTh
TIO/TyYeHHbIe Pe3y/bTaThl Ha YUeHUUeCKUX KOH(pepeHLIUsIX;

yMeHHe OLleHHWBaThb THUMOTe3bl W TEOPUM O TIPOMCXOXKAEHWM >KWU3HH, UelioBeKa W
Yye/IOBeUeCKMX pac, O TMPHUUWHAX, TMOCTEACTBUSIX W CIOCO0ax IpeoTBpalleHus r100anbHbIX
v3MeHeHU# B 6rocdepe;

yMeHHe OCYILeCTBJISATh 0CO3HAHHBIN BbIOOp OyAyIei mpodeccuoHaIbHOMN eaTeTbHOCTU B
obmacti  OWOMIOTMM,  JKOJIOTWH,  TPUPOONOJIb30BAHUS, MEJWLMHBI, OHWOTeXHOJIOTHH,
TICUXOJIOTVM, BeTePUHAPHUM, CEeJIbCKOTO XO3SIMCTBA, THIIEBOW TPOMBIIIJIEHHOCTH, YTIyO/sTh
TO3HaBaTe/lbHbI WHTEpPeC, HarpaBleHHbIi Ha OCO3HAaHHBIA BBIOOD COOTBETCTBYIOIIEH
npodeccud U Tpojo/DKeHHe Ouosorueckoro o00Opa3oBaHUSI B OpraHM3alMsX CpeJHero
npoeCCOHANMBHOTO M BHICIIIEr0 00pa30BaHMsI.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 K/TACC
KosnuyecTrBo yacoB JJIEKTPOHHbIEe
HaumeHoBaHMe pa3je/ioB U TeM (yudpoBbie)
Ne n/nn Konrpoibnele | IIpakTHueckue
NPOrpamMMbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchl
1 bronorus kak Hayka 1 0
2 JKuBble CUCTeMBI U UX U3y4eHue 2 1
3 buonorus knetku 2 0 0.5
4 XuMuYecKasi OpraHvd3alys KJIeTKU 10 0 1
5 CrpoeHue U QPyHKLUHU K/I€TKH 8 1 2
6 OO6mMeH Bell[eCTB U TIpeBpallieHre SHepruu B 9 0 1
KJIeTKe
HacnencrsenHa opMa
. esCTB HH s nHhopMaLs U 9 0 0.5
peanu3anus eé B KJIeTKe
8 JKy3HeHHBIN LUK KIeTKH 6 1 1
9 CTtpoeHye U QyHKLIMA OpPraHU3MOB 17 0 1.5
10 Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB 8 1 1.5
['eHeTnKa — HayKa O HacC/1eJCTBeHHOCTH U
11 Y A 2 0 0.5
V3MEeHUMBOCTHU OpPraHUu3MOB
12 3aKOHOMEpHOCTH HaC/1eICTBeHHOCTH 10 0 1
13 3aKOHOMEpPHOCTH U3MEHUUBOCTH 6 0 1
14 ['eneTvika yesoBeka 3 0 0.5
15 CeieKLMsi OpraHru3MOB 4 0 1
16 BHOTeXHO/IOTHSI U CHHTeTHYeCKast OMoJIoTHst 4 1 0




17

Pe3epBHOe BpeMmsi

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

102

13




11 KVTACC

KomuecTBo yacoB JJIEKTPOHHbIE
HaumeHoBaHue pa3/e/ioB U TeM (uudposbie)
Ne n/m Kourtposibnbie | IIpakTHueckue
NMpOrpaMMbl Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchl
1 3apok[ieHre 1 pa3BUTHe 3BOJIIOLIMOHHBIX 4
rpe/icTaB/eHui B OHMOJIOTUU
2 MUuKpO3BO/IIOLMS U e€ pe3y/IbTaThbl 14 2
3 Maxpo3B0JIIOLUSA U e€ pe3y/IbTaThbl 6
I1
4 POUCXOXKeHWe U pa3BUTHe JKU3HU Ha 15 15
3emsie
5 ITporcxoxaeHre yesoBeKa — aHTPOTIOTeHe3 10 1
JKO0JI0rvs — HayKa O B3aWMMOOTHOLLIEHUSX
6 OpraHu3MOB U HaJOPraHW3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollle cpefjou
7 Opranusmel U cpefia 00uTaHus 9 1.5
8 OKOJI0THSI BU/IOB U MOMYJISLINI 9 0.5
3 0 .0
9 KOJIOTHS CO00LeCTB. DKOIOrMYecKre 1 0.5
CUCTeMBbI
10 Buocdepa — riobanbHast 3KOCHUCTEMA
11 UesmoBeK U OKpyKarolliasi cpefa
12 PesepBHOe Bpemst
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IIOYPOYHOE IVIAHUPOBAHHUE

10 KJIACC
Ko/mmuecTBO yacoB JJIeKTPOHHBIE
Ne Jdara nudpoBbIe
Tema ypoka KontponbHsble | IIpakTHueckue
n/n Bcero u3yueHus | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Buosiorus Kak KOMIJIeKCHasi HayKa U Kak 1 0 0
YacTh COBpEMEHHOTO 0011ecTBa
2 JKuBBIE CUCTEMBI U UX CBOMCTBA 1 0 0
3 YpoBHeBasi OpraHu3aLysi )KUBbIX CUCTEM. 1 1 0
BxopHast KOHTpo/ibHast pabora.
4 VicTopusi OTKpBITHS Y U3yUeHHs] K/IeTKH. 1 0 0
KnerouHnas teopus
MeTozbl MOJIEKY/ISIPHOU U KJIETOUHOU
6uosorun. IpakTuueckas pabora
c «/3yueHre MeTO/IOB KJIETOUHOMN OHOJIOTUH 1 0 0.5
(xpomarorpadusi, 3nekTpocdopes, '
nuddepenianbHoe LleHTpUGyTUpoBaHue,
[TLIP)»
6 XHWMHUUECKUM COCTaB KIeTKH 1 0 0
7 MuHepabHble BellleCTBa K/IeTKU, UX 1 0 0
Ouosioruueckasi poJib
OpraHuyeckue BelllecTBa K1eTKU — Oesku.
3 JlaboparopHasi pabota «OOHapy»KeHUe 1 0 0.5
OenKOB C TIOMOII[bI0 KaueCTBEHHbBIX )
peakLuii»
9 CaolicTBa, Knaccuukanus U QyHKLUU 1 0 0




0OesIKoB

OpFaHI/I‘—IECKI/Ie BeleCTBa K/IeTKHU —

10 0
YTJIEBO/bI

1 Oprannueckue BelecTBa KJIeTKU — 0
UG
Hyxkneunosslie kucnortel. [JHK 1 PHK.

1 JIabopartopHasi pabota «/cciemoBaHue 0.5
HYKJ/IEMHOBBIX KUCJ/IOT, BbIIeJIEHHBIX U3
KJIETOK pa3/InyHbIX OpPraHu3MOB»
Crpoenue u pyHkiun AT®. [Ipyrue

13 0
HykeosuaTpudocdats (HTD)

14 CekBenupoBanue [JHK. Meto/bl 0
FéHOMUKH, TPAHCKPUNITOMUKY, TPOTEOMUKHU

15 MeTo/pl CTPYKTYPHOH O6UOI0TvH

16 Turnbl keTok. [IpokaproTHUueckas KieTka
CTtpoeHue 5yKapyuOTUUYECKOMN KJIeTKHU.

17 [TpakTrueckasi pabora «V3yueHue CBOWCTB 0.5
K/IeTOUHON MeMOpaHbI»

18 [ToBepxHOCTHBIM ammapaT KIeTK! 0
OpHOMeMOpaHHbIe OPraHOUBI KITETKH.

19 ITpakTuueckasi pabora «/3yueHue 0.5
JIBI)KEHHUS LIUTOIIa3Mbl B PACTUTEJIbHBIX
KJ/IeTKaXx»
[TonyaBTOHOMHBIE OPraHOU/IbI K/I€TKU:

20 MHUTOXOH/IPUM, TU1aCcTU/bL. JTabopaTopHast 0.5

pa60Ta «MCCJ’[E,[[OB&IHI/IE I1/1a3MO0JIM34a U
AEIM/1a3MO0J/IM3d B PACTUTEJ/IBHBIX K/I€TKaX»




21

HememOpaHHbBIe OpraHOUBI KITETKU




22

Ctpoenue U PyHKIMY sipa.
CpaBHHUTe/IbHAsA XapaKTepUCTHKA KJIeTOK
3ykapuoT. JlabopaTopHasi paboTta
"M3yyeHre CTPOEHHUS KJIETOK Pa3/TMUHbIX
OpraHu3MoB"

0.5

23

KonTponbHas pabota "CtpoeHue 1
(byHKIMM KIeTKH"

24

ACCUMUJISTINS U AUCCUMUJISLIUSI — JIBE
cTopoHbl MeTabosm3ma. Turel o6MeHa
BerlecTB. JTabopaTtopHasi paboTta
«/3yueHre KaTaTUuTHUECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMusIa3bl UK
KaTasiasbl)»

25

depMeHTaTUBHBIM XapaKTep peakiui
K/IETOUHOr0 MeTabosmm3Ma. JlabopaTopHas
pabora «/3yueHre pepMEHTaTUBHOT'O
pacIiervieHust TIepoKCH/ia BOAOpPo/ia B
PaCTUTE/IbHBIX U )KUBOTHBIX K/I€TKAX»

0.5

26

benku-akTrBaTOphl U O€NMKU-UHTUOUTODPLI

27

ABTOTpO(HBIN TUT 0OMEHa BelecTB

28

doTtocunres

29

XemocuHTe3. JlabopaTopHasi paboTa
«CpaBHeHHMe 11porieccoB GOoTOCHHTE3a U
XeMOCHHTEe3a»

0.5

30

AnHa3pobHbIe opraHu3Mbl. Buibl OposkeHUsl.
JTaboparopHasi pabota «CpaBHeHHe
MIPOIIECCOB OPOXKEHUS U JIbIXaHUS»




31

A3po6HBIe OPraHU3MBbI. JTallbl




SHepreTuyeCckKoro obmeHa

OHeprust MeMOpaHHOTO Tpa/iueHTa

32 npotoHoB. CunaTe3 AT®: pabora 0
npoToHHOU AT®-crHTa3bI

33 Peakiiun MaTpUUHOTO CUHTE3a

34 TpaHckpunius — mMaTpuuHbii cuHTe3 PHK

35 TpaHcasALMs U eé STarbl

36 Kopauposanue aMMHOKUC/IOT. Posib 0
pubocom B brocuHTe3e Oeska

37 Opranusaius reHoMa y NpOKapuoT 1 0
5YKapuoT

38 MoseKynsipHble MeXaHU3MbI SKCIIPECCUU 0
TeHOB Y 3yKapuoT
Bupycbl — BHeK/1eTOUHbIe ()OPMBI KU3HU U

39 obsiuraTHbIe apasuThl. [IpakTrueckas 0.5
pabora «Co3/jaHe Mo/ield BUpyca»

40 BupycHbie 3a60/1eBaHUS UeIOBEKa, 0
JKUBOTHBIX, paCTeHUH

41 HanoTexHo/i0ruu B OMO/IOTUY U MeTUL[HE

42 JKU3HEHHBIN LUK/ KIeTKH

43 Martpuunsbii cunTes [IHK
Xpomocowmsl. JlTabopaTopHast paboTta

44 «/3yueHre XpoMOCOM Ha I'OTOBBIX 0.5
MUKpOIpernaparax»

45 [esieHrie K/1€TKM — MUTO3 0




46

Turns! KeTok. KapruokuHes v LIUTOKUHES.
JTaboparopHasi pabota «HabstogeHne

0.5




MHTO3a B K/IeTKaX KOHUMKA KOPeIlIKa JIyKa
(Ha TOTOBBIX MUKpOTIperiapaTax)»
Perynsiius >KMW3HeHHOTO 1IUKJIa KIeTOK.

KontposnbHas pabora "KusHeHHbIH LUK/

47 i 0
KJIETKH

48 Opranusm Kak efjvHoOe Liejioe 0

49 Tkanu pacrenuid. JlTaboparopHast paboTa 0.5
«/3yueHune TKaHell pacTeHUI» )
TKaHU )KUBOTHBIX U UeslOBeKa.

50 JlaboparopHast pabota «V3yueHue TKaHei 0.5
JKUBOTHBIX»
Opranbl. Crctembl opraHoB. JlabopaTopHasi

51 pabora «/3yueHre OpraHoB I[BETKOBOTO 0.5
paCTeHUsA»

52 Oropa Tena opraHr3MOB

53 [Br>KeHre opraHu3mMoB

54 IIuranue opraHu3MoB

e5 [TuraHre MO3BOHOYHBIX )KUBOTHBIX. 0
[TuieBapuTenbHas cucTeMa yesoBeKa

56 [bIxaHve OpraHu3MoB 0

57 [JpIxaHue M03BOHOUHBIX )KUBOTHBIX U 0
yesioBeKa

58 TpaHCnopT BeLecTB y OpraHu3MOB 0

59 KpoBeHocHas1 cuctema ro3BOHOUHBIX 0
JKMBOTHBIX U YesioBeKa

60 Brizesnenne y opraHvu3mMoB 0




61

3alura y OpraHvu3MoB




62 NmmyHHas cucteMa uesioBeka 0

63 Pa3paKuMOoCTb U peryJisius y 0
OpraHM3MOB

64 ['ymopanbHas peryasnus U SHAOKPUHHAs 0
cUcTeMa >KMBOTHBIX U Ue/IOBeKa

65 @®opMbI pa3sMHOKeHHs OpPraHW3MOB

66 [TosmoBoe pa3mHOXKeHue

67 Metio3
I'ameTorene3. Obpa3oBaHe U pa3BUTHe

68 TI0JIOBLIX K/1eTOK. JTabopaTopHast pabota 0.5
«/I3yueHHne CTpOeHUs MOJIOBLIX K/IE€TOK Ha '
rOTOBBIX MUKpOIperapaTax»

69 WNupvBrayansHOe pa3BUTHE OPraHU3MOB — 0
OHTOTeHe3

70 3ak/azika OpraHOB U TKaHeu U3 0
3apO/bILLIEeBbIX JINCTKOB
Pocrt 1 pasBuTHe KUBOTHBIX.

7 JIabopatopHasi paboTa «BbIsiB/ieHHe 0.5
MPU3HAKOB CXO/CTBA 3apO/blIlliel '
[I03BOHOYHBIX JKUBOTHBIX»

Pa3mHOXXeHMe 1 pa3BUTHE paCTeHU.

72 JTaboparopHast pabota «CTpoeHre OpraHoB 0.5
Pa3MHO>KeHUS BbICIIMX PAaCTEHUI»

7 KonTponbHast paboTa "Pa3MHOXKeHMe U 0

pa3sBuUTHe OpraHu3MoB"




74

VicTopusi CTaHOB/IEHUS ¥ Pa3BUTHS
TeHeTHKHU Kak HayKu. OCHOBHbBIE TIOHSITUS U
CUMBOJIBbI TeHeTHKH. JlabopaTopHas pabora

0.5




«[Ipo3oduna Kak 00beKT reHeTHUeCKUX
HCCJieIOBaHU »

3aKOHOMEPHOCTH Hac/ieI0BaHUSs
MpU3HAKOB. MOHOTHOpHAHOE

75 ckpeluBanue. [TpakTrueckas paboTa 1 0 0.5
"M3yueHue pe3yabTaTOB MOHOTHOPHHOTO
CKpeLIUBaHusA Y Apo30dub”

76 L{uTo/ornyeckre 0CHOBbI MOHOTUOPHHOTO 1 0 0
CKpeLMBaHus

- AHanmusupyoliee ckpelusanye. HerosHoe 1 0 0
JIOMUHUPOBaHUe
JTurnbpuHOe CKpelBaHue.

78 [TpakTrueckast pabota «/3yuyeHue 1 0 0.5
pe3y/bTaToOB JUTHOPUIHOTO CKPEIIUBaHUS )
y L p030(UIbI»

79 [{uTonornueckrie OCHOBBI AUTUOPHUIHOTO 1 0 0
CKpeL1BaHus

80 CuernieHHOe Hac/ie[JOBaHUe MPU3HAKOB 1 0 0

81 XpOMOCOMHasi TeOpUsi HaC/1eJCTBEHHOCTH 1 0 0

82 ['eneturka nona 1 0 0

83 I'eHOTMMN Kak 1ie/1I0CTHAasi CUCTEMaA 1 0 0

84 ['eHeTHUeCKMI KOHTPOJIb PAa3BUTHS 1 0 0
pacTeHuM, >KUBOTHBIX U UesloBeKa

85 V3MeHuYUBOCTS NPU3HAKOB. Brbl 1 0 0
H3MEeHUUBOCTU

86 MoauduKalioHHast U3MeHUMBOCTh 1 0 0




87

BapualioHHbI psifi ¥ BapyalOHHast

0.5




KpuBasi. JlabopaTopHasi paboTta
«HccnenoBanme 3aKOHOMEPHOCTEH
Mo(UKAIIMOHHOW W3MEHUYHUBOCTH.
ITocTpoeHMe BapUal[MOHHOTO Psijia U
BapHaLMOHHOW KPHBOMN»

88

I'eHoTHIIMUECKast U3MEHUUBOCTb.
KomMmbuHaTHBHast ”3MEHUHUBOCTh

89

MyTaluoHHast U3MEHYHUBOCTb.
[TpakTrueckas pabota «MyTtaruu y
Zpo30¢uibl (Ha TOTOBBIX
MHUKpOIIperapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAL[IOHHOTO TIpPOIiecca.
OnureHeTHKa U SMTUTeHOMUKA

91

['eHeTtrKa yenoBeka. [Ipaktuueckasi pabora
«CocTaB/ieHe U aHa/u3 poJ0C/I0BHOM»

0.5

92

MeTo/ bl MeUITMHCKOW TeHeTHKH

93

3HaueHHe MeJUIIMHCKOW T'eHeTUKHU B
TIpe/IOTBPALL[eHNH U JIeUeHUU TeHeTUUeCKUX
3a00/1eBaHUN YesioBeKa

94

OCHOBHBIe TIOHSTHSI CeJIeKLIUH.
JlabopatopHasi pabota «/3yueHne cOpTOB
KyJIbTYPHBIX PAaCTEHUI ¥ TIOPO/] JOMALITHUX
JKUBOTHBIX»

0.5

95

MeTo/ibI CeNeKIIMOHHOM PaboThI.
JlabopatopHasi pabota «/3yueHre MeTO/|0B
ceseKLMY pacTeHU»

0.5




96

JocTmwkeHus cenieKL[UM PaCTeHUN U
JKUBOTHBIX. [IpakTHueckast pabota




«[IpuBMBKa pacTeHU»

CoxpaHeHue, U3yueHHe 1 UCI0/Ib30BaHue

97 1 0
reHeTUYeCKUX pecypcoB
BbroTexHO/0THsl KaK HayKa 1 0Tpaciib

98 npou3Bo/icTBa. [TpakTrueckast paboTta 1 0.5
«/3yueHune 06beKTOB OMOTEXHOJIOTHN»
OCHOBHbIe HanpaBJ/ieHUs] CUHTETUUeCKOMN

99 1 0
6uonoruu

100 XpOMOCOMHas U reHHasi UH)KeHepusl. 1 0
MeuiHCKYe 61OTeXHOIOTUH.

101 KonTponbHast pabota 3a Kypc 10 kiacca 1 0

102 Pe3epBHblii ypok. [ToBTOpEeHwMe, 1 0
00600111eH1e, CUCTEMATH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
- 102 13.5

[TPOI'PAMME




11 KVTACC

KosnuecTBo uacos O/1eKTpOHHbIE
Ne Jdara nudpoBbIe
n/n Tema ypoxa Bcero Konrponpubre | - Ilpakruyeckue u3yueHusi | obOpa3oBaTe/bHbIE
padoThI padoThI pecypest
1 OBoJiroLoHHast Teopus Y. [JapBrHa 1
9 JBrxKy1ue Cuibl 3BOJIIOLMA BUZOB 110 Y. 1
[apBuny
3 Bopw0a 3a cylijecTBoBaHUe, €CTECTBEHHbBIN 1
Y MCKYCCTBEHHBIN 0TOOP
4 @®opMHUpOBaHUe CHHTETUUECKON TeOPUU 1
3BOJIIOLIUU
c JTarnbl 3BOJIIOLMOHHOrO TIpoLjecca: 1
MUKPO3BO/IOLIMS] U MaKpO3BOJIFOLUS
5 [Tonynsaums — 3nemMeHTapHas ejJMHULA 1
3BOJIFOLIUU
3aKOH reHeTUYeCcKoro paBHoBecHs k.
. Xapau, B. Batinb6epra. JlabopaTopHasi 1 0.5
pabora «BpIsiB/IeHHe U3MEHUHBOCTH Y '
ocobeii 0THOTO BU/a»
8 OnemMeHTapHbIe (DAKTOPHI SBOJIIOLIUU 1
9 AddekT ocHoBarenst. IpdekT 1
OyTBIZIOYHOTO TOPJIBIIITKA
10 Murpauyu. V3051111 O ISILIWIA: 1
reorpaguueckast, Onosoruyeckas
1 EcrecTBeHHBII 0TOOP — HaMpaBJISIOIINI 1

(dhakTop 3BOJIOLIUU




12

[TosioBoit 0T6GOP

13

[TprcnocobeHHOCTh OPraHU3MOB Kak
pe3y/bTaT MUKPO3BOJTIOLIUH.
JlaboparopHas pabota «/3yueHue
apoMop$h030B ¥ UANOA A Talui y
pPacTeHUM U >KUBOTHBIX»

0.5

14

[Tpumepsl npucnoco6/ieHnid y OpraHu3MOB:

Mopdosioruueckrie, GU3M0I0rHUeCcKUe,
OHOXMMHUUeCKHe, TIOBeIeHUeCKHe.
JlabopaTopHas pabora «IIpucrocobieHust
OpraHM3MOB U UX OTHOCHTE/IbHas
11e/1eC000pa3HOCTh»

0.5

15

Bu, ero Kputepuu v CTPyKTYypa.
JlaboparopHast paboTta «CpaBHeHHe BU/OB
10 MOP(OIOTUUECKOMY KPUTEPHUIO»

0.5

16

CrtpykTypa BUja

17

Buzgoobpa3oBaHue Kak pe3yJibTaT
MUKDPO3BOJTFOINN

18

CBs3b MHKDPO3BOJIFOLJUU U STMTUAEMHOJIOTHA

19

MaKPOBBOJII-OL[I/IH. ITameoHTOIOrMUECKHE
MeTObI U3yUeHHs 3BOJIFOLUN

20

buoreorpaduyeckre MeTozbl U3yUueHUs
3BOJIIOLIUU

21

OMmbpHonoruyeckrie ¥ CpaBHUTETBHO-
Mopdonoruueckrie MeTo/ibl U3yueHust
3BOJIIOLIUU




22

MosekynspHO-reHeTHYeCKYe,
OMOXMMHYeCKre U MaTeMaTHuecKue




MeTObI U3yUeHHs 3BOJIFOUN

23 OO0111e 3aKOHOMEPHOCTH 3BOJTIOL[AN
24 AparrruBHas paguaiys. HepaBHOMEPHOCTb
TeMIIOB 3BOJ/IFOLIUN
’5 HayuHble runote3sl NpoOMCXOXKAeHUS
JKA3HU Ha 3emJie
26 [oHayuHble npe/iCTaB/IeHUs O 3apOXKAeHUN
JKU3HU
57 OcCHOBHBIe 3Tarbl HeOpraHMUecKou
3BOJIIOLIUU
28 I'nnoTtese! 3apoXKAeHUs )KU3HU
VicTopusi 3eMi U MeTO/IbI €€ N3yUYeHUsI.
79 JlabopaTopHasi pabora «/3yuenue u
OTKMCaHue UCKOIaeMbIX OCTaTKOB JPEBHUX 0-5
OpraHu3MOB»
30 HauvasnbHble 3Tanbl opraHuuecKom
3BOJTIOLIUN
31 OBOJIIOL[MS 3YKapuoT
OcCHOBHBIEe 3Tarbl 3BOJTIOLIUU
32 pacturensHoro mupa. [Ipaktruueckas
pabota «M3yueHre ocobeHHOCTeM 0-5
CTPOEeHHsI paCTeHUI Pa3HbIX OT/AE/I0B»
33 OCHOBHBIEe 3Tarbl 3BOJIIOLIUNA YKUBOTHOT'O
MHpa
OBOJTIOLIMS )KUBOTHBIX. [IpakTUUeckas
34 pabota «M3yueHne ocobeHHOCTeMH 0.5

CTPO€HHA ITO3BOHOYHLIX )KUBOTHBIX»




Pa3BuTHe K13HU Ha 3emJie 10 3paM U

35
repuozam

36 MaccoBble BBIMAPaHUSI — 3KOJI0OTMYeCKUe
KPHW3UCHI MPOLLLJIOTO

37 CoBpeMeHHbIH K0/I0rMUeCcKuii KpHU3uc, ero
0CcO0OEHHOCTH

n CoBpeMeHHasi cuCTemMa OpraHu4yecKoro
TIPOLL/IOTO

39 OcHOBHBIe crCTeMaTH4eCKUe FPYIIIIbI
OpraHM3MOB

40 AHTpOIIO/I0TUS — HayKa O UesioBeKe

41 PasBuTHe nipescTaBieHu 0
MIPOMCXOXK/IEHNH UesioBeKa
MecTo uenioBeka B CUCTeMe
opraHuueckoro mupa. JlabopaTopHast

42 pabota «M3yueHne ocobeHHOCTeM 0.5
CTPOEeHUs CKeJleTa yesioBeKa, CBA3aHHbIX C
NIPSIMOXOJKJ,eHHeM»

43 JBUKyIe CU/IbI aHTPOIIOreHesa

44 CooTHollieHre OMOIOrMYecKUX 1
coLManbHbIX (PAKTOPOB B @HTPOIIOTeHe3e

45 OcCHOBHBIE CTajMy aHTPOIIOTeHe3a

46 [TaneoreHeTrka v rajeoreHOMHUKa

47 OBOJIIOL[MS COBPEMEHHOI0 Ue/ioBeKa




48

UYenoBeueckue pacol. [IpakTrueckas
pabora «/3yuyeHure SKOIOTHYeCKUX
aZianTalviii yeioBeKa»

0.5




ME)K'E[I/ICL[I/IHJ'II/IHEIPHBIE MeTO/bI

49 1
aHTPOTIOJIOTUH

50 3aposKJeHrie U pa3BUTUE SKOJIOTUU 1
MeTo/p! 5Kosiorud. JlabopatopHasi pabota

51 «/3yueHne MeTOZ0B SKOJIOTUYeCKUX 1 0.5
HCCJieJOBaHMI»

59 3HaueHHe SKOJIOTUYeCKUX 3HAHUM [1JIs1 1
yesioBeKa

53 JKonoruueckue (hakTopbl 1
AbuoTtnueckue (aktopbl. CBeT Kak

c4 9KOJIOTUUEeCKU# ¢akTop. JTabopaTopHast 1 0.5
paboTta «BrIsiB/ieHHe MTPUCTIOCO0/IeHUH '
OPraHM3MOB K BJIMSIHHIO CBETa»
Abuotnueckue dakTopsl. TemmnepaTypa
KaK 9KO0JIOTUUeCKui akTop.

55 JlaboparopHast paboTa «BbIsiB/ieHHe 1 0.5
TIPUCTIOCOD/IeHUI OPraHU3MOB K BITUSIHUEO
TeMIepaTypbi»
Abuotrueckue dakTopbl. BiaKHOCTb Kak

c6 9KOJI0ruUecKuii akTop. JlabopatopHast 1 0.5
pabora «AHaTOMUUecKre 0COOeHHOCTU '
pacTeHWi U3 pa3HbIX MeCT OOUTaHUS»

57 Cpeibl 0OMTaHUST OPraHU3MOB 1

58 buosnoryuueckre puTMbl 1

59 JKu3HeHHbIe (OpMbl OpPraHM3MOB 1

60 buotnyeckue dakTopsl 1




61

3HaueHWe OMOTHUECKUX B3aUMO/IeHCTBUI




JUIsL CYII[eCTBOBaHHsI OPraHKW3MOB B Cpejie
obuTaHuA

OKo/oruueckre XxapakTepuCcTUKU

62
TOIYJISALIMU
OcHOBHBIe [T0Ka3aTe/u MOy JIALIAN:

63 YHCJIEHHOCTh, IIJIOTHOCTh, BO3pacTHas U
I10/I0Bast CTPYKTypa
OcHOBHBIe [T0Ka3aTe/u OMYJIALAN:

64 POXaeMOCTb, IPUPOCT, TeMIT POCTa,
CMEepPTHOCTb, MUTPaLIUH

65 JKoJIoThuecKasi CTpyKTypa IOIyJIALUA

66 [nHamMMKa NOomy/Isiuu U eé perysLys

67 KpuBble pocTa 4MC/IeHHOCTY TOMYJISLUH.
KpuBsble BbDKUBaHUS
JKOoJIoruuecKast Hu1la BUza.

68 JlabopaTopHas pabora «IIpucrnocobsenust 0.5
CeMsIH PaCTeHUH K pacCeIeHUuI0»

69 By kak cucrema nomysisinyn

70 3aKOHOMEpPHOCTH MOBe/IeHUsI U MUTpaLii
JKUBOTHBIX

71 Coo0111ecTBO OpraH3mMoB — OHOLIeHO03

72 JKOCHUCTeMa KakK OTKpbITas CUCTeMa

73 KpyroBopor BelljeCcTB 1 IOTOK SHEPTUU B
KOCUCTEME

74 OcCHOBHBIe MOKa3aTeu SKOCUCTEMBI

75 OKOJI0rMyecKue nipaMu/ibl




76

V3meHeHUst COOOIIECTB — CYKLECCUU




HPI/IPO'E[HI:IE 3KOCHUCTEMbI. DKOCHUCTEMBI

77 03€ep U peK. DKOCUCTeMbI MOpell ¥ OKeaHOB
3 [TpuposHbIe 3KOCUCTEMBI. DKOCUCTEMBI

7 TYH/IP, JIECOB, CTerel, MyCThIHb

79 AHTpOIIOreHHbIe 3KOCUCTEMBI

80 Ypb6oskocucrembl. [TpakTrueckast paboTta 0.5
«3yueHue u onucaHre ypb0o3IKOCUCTEMBI» '
3aKOHOMepHOCTH (hOPMUPOBAHUS

81 OCHOBHBIX B3aUMO/ZIeCTBUH OPraHU3MOB B
3KOCHCTeMax
MexaHH3Mbl BO3ZIEMCTBUS 3arpsi3HEHUH

82 pa3HbIX TUIOB Ha CyOOpraHu3MeHHOM,
OpraHM3MeHHOM, MOMYJISLMOHHOM U
5KOCUCTEMHOM YPOBHSX

83 buocdepa — obiierniaHeTapHasi 06010UKa
3emn

84 Yuenwue B. . BepHagckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYI1leCTBOBaHUS
ouocdepsl

86 KpyroBopoTs! BelljecTB U
OroreoxuMHUUeCcKye LK/IbI

87 3oHanbHOCTE 6rocdepbl. OCHOBHBIE
OroMBI CyIm

88 YcroliunBocTs 6uocheps

89 OKO0JIOTMYeCcKre KpU3uChl U UX TIPUUYUHBI

90 Bo3geticTBue uenoBeka Ha 6uochepy




91

AHTpPOIIOreHHOe BO3/|eMCTBUE Ha




pacTUTebHBIA U YKUBOTHBIA MUP

92 OxpaHa nipupojbl 1

93 OCHOBHBI€ TIPUHLIUITBI YCTOMYHBOTO 1
Pa3BUTHUS UeJIOBEUECTBA U MIPUPO/IbI
PanyioHanbHOe TIPUPOZONOIb30BaHKe U

94 coxXpaHeHHe OUOIOrMUeCcKOro 1
pa3HooOpa3ust 3eM/u

95 Q§06meHHe 110 TeMe « MHKPO3BOJTIOLIUS U 1
eé pe3yJIbTaThbI»

96 O60011ieHMe TI0 TeMe «MaKpO3BOJIHOLUS U 1
eé pe3y/bTaThI»

97 O600611ieHue o TeMe «I[IporucxoXKaeHue U 1
pa3BUTHE >KMU3HU Ha 3eMyie»

98 O60611eHue o Teme «[IporcxokaeHue 1
YyeJI0BEKA — aHTPOTIOT€HEe3»

99 O600111eHKE TT0 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIIIEHUSIX OPTaHKU3MOB»

100 O60011ieHMe 110 TeMe «OpraHu3Mbl U cpejia 1
obuTaHUs»

101 O600111eHe 110 TeMe «DKOJIOTHsI BUJOB 1 1
TIOTTYJISALIM»

102 O6061m1eHue o Teme «brocdepa — 1
ryiobanbHast 3KOCHCTeMa»

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPO'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATE/ILHOI'O
IIPOIIECCA
OBSI3ATEJ/IbHBIE YUYEBHBIE MATEPUAJIBI JI/I1 YYUEHUKA

* buosnorus, 10 knacc/ TTaceunuk B.B., KameHckuii A.A., PybijoB A.M. u pyrue; roj

penakuueii [Taceunnka B.B., AkunonepHoe o61iectBo «M3matenbcTBo «IIpocBerienue»

METOJUYECKHWE MATEPHUAJIBI /11 YUUTEJIA

I P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET






