


INIOSACHUTEJ/IBHASA 3AIIMCKA

[TporpamMa 10 yuebHOMY TipeameTy "buonorus” (manee - 6uosorusi) Ha
ypOBHe cpefiHero obiijero obpa3oBaHusi pa3paboTraHa Ha ocHoBe De1epabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 o6pa3oBanun B Poccuiickoit
depepatyn», PIOC COO, KoHiemniuu MpernojaBadusi yueOHOTO mpeameTa
«bronorusi» U OCHOBHBIX TOJIOXKeHUN (efiepanbHON pabodeil MpPOTrpamMMbI
BOCTIMTAHUSI.

YuebHblii ripegmeT «buosorusi» yriay6iéHHOro ypoBHs nusyuenus (10—11
K/IaCcChl)  SIBJISIETCS  OJHUM W3  KOMIIOHEHTOB IIpeIMeTHOM  00JiacTh
«EcTecTBeHHO-HayuHble IpegMeThbl». CorsacHo mnosoxeHusasm OI'OC COO
npodubHbIe yueOHbIe TIpeIMeThbl, HW3yuaeMble Ha YTrayOJEHHOM YypOBHE,
ABJISIIOTCSA crioco6om anddepeHifpauy o0yueHHs: Ha ypOBHE CpeHero 00IIero
oOpa3oBaHUsT U TIPU3BaHbI 00eCIeUUTh MPEEeMCTBEHHOCTb MEXAy OCHOBHBIM
o0ImMM, CpegHWUM OOIL[WM, CpeAHUM TIPOheCCHOHATBHBIM ¥  BBICIINM
obpa3oBaHueM. B To ke BpeMsi KaXK/Iblii U3 3TUX y4eOHBIX MPeAMETOB J0/DKEeH
ObITh OpDUEHTHMPOBAaH Ha TIPUOPUTETHOE pellleHWe 00pa30BaTebHbIX,
BOCTIMTATe/bHBIX W Pa3BUBAIOIIMX 3ajad, CBSI3aHHBIX C TpodopueHTalei
o0yuaroluxcsd ¥ CTUMy/JIMpOBaHWEM WHTepeca K KOHKPETHOH 006/acTu
HAayuyHOTO 3HAHWs, CBSI3aHHOTO C OWOJOTHel, MeAUlMHOM, SKOJIOTHEH,
TICUXOJIOTHel, CTIOPTOM W/T BOEHHBIM [IeJIOM.

[Tporpamma 1o yue6HOMY TipeaMeTy "Buosiorusi” maét mpezcraB/ieHHe O
1[e/IM U 3aJjlauax M3ydeHUs yueOHoro npeamera «buonorus» Ha yriay0/iéHHOM
ypOBHe, orpejie/isieT 00si3aTe/lbHOe (MHBapHaHTHOE) TMpeMeTHOe CO/lepKaHue,
ero CTPYKTypUpOBaHUe MO pa3fiejiaM U TeMaM, paclipefiejieHrde 10 KJaccam,
pPeKOMeH/IyeT T0C/ieZloBaTe/TbHOCTh HM3yUYeHUs yueOHOro Marepuasa C YUETOM
MEXIPeZIMETHbIX W BHYTPHUIIPEMETHBIX CBsSI3€H, JIOTUKA y4yeOHOro Iipoliecca,
BO3pacTHBIX 0COOeHHOCTeM oOyuaroiuxcsd. B mporpamme 1o Guosoruu
peasi30BaH MPUHIUIT TTPEeMCTBEHHOCTH C H3ydeHHeM OWOIorTMM Ha ypOBHE
ocHOBHOrO o00O1miero o6pa3oBaHusi, Osiarofaps UYeMy IIPOCMAaTPUBAETCS
HalpaB/IeHHOCTb Ha TMOC/e[yollee pa3BUTHE OWOIOTHUYECKWX 3HAHUM,
OpPHEHTUPOBaHHBIX Ha ()OPMUPOBaHKE eCTeCTBEHHO-HayYHOTO MHPOBO33peHMUS,
9KOJIOTUYECKOTO MBIIIIeHNs], TIPe/ICTaB/IeHN 0 3/0pOoBOM obpa3e »XM3HHU, Ha
BOCTIMTaHWe Oepe>KHOTO OTHOIIEHWS K OKpY’Karollled TpupogHOM cpefe. B
rporpaMMe 1o OMOOTMM TaKXKe TOKa3aHbl BO3MOXKHOCTH YUeOHOTO TipeMeTa
«buonorusi» B peammsaru TpeboBanuit ®I'OC COO K T[UIaHUPYEMbIM
JTMYHOCTHBIM, MeTarpeMeTHbIM U TIpeJIMEeTHBIM pe3y/bTaTaM OOyueHus U B
(opMUpOBaHHY OCHOBHBIX BHIOB YyueOHO-TIO3HABATe/IbHOW [1eSTeTbHOCTH
00yuaroIuXcs 10 OCBOEHHUIO COjiepykKaHusi Orosiornueckoro obpa3oBaHUsl Ha
ypOBHe cpefiHero o0iero o6pa3oBaHusl.

YuebHbIi TIpegMeT «buosorus» Ha ypoBHe cCpeAiHero  0OIero
obpa3oBaHus  3aBepiiaeT OuWojiornueckoe oOpa3oBaHWe B IIKOIEe U
OPHEHTUPOBaH Ha paciivpeHue U yriay0ieHre 3HaHUN 00yUaroIuxcsi O XKUBOU
TIpUpO/ie, OCHOBaX MOJIEKY/IIPHOM U K/I€TOUHOW OWOJOruu, 3MOpUOIIOTUMA U
Ouonoruu pa3BUTHS, TeHETHKH, CeeKI[MH, OMOTeXHOJIOTHH, 3BOIOIMOHHOTO
yueHUsI U 9KOJIOTHH.

W3yueHue yueOGHoro mipegmerta «buonorusi» Ha yriy0/ieHHOM ypOBHe
OPHEHTUPOBAHO Ha IMOATOTOBKY OOYYarOIIUXCS K MOCIeAyIOIIeMy T0/Ty4YeHHI0
Obuonornueckoro obOpa3oBaHWsI B By3ax W OpraHU3alUsAX  CpeJHero
npodeccroHambHOTO 0oOpa3oBaHuss. OCHOBY ero CojepskaHUsl COCTaBJIsSieT
cucTeMa O6UMOIOTMUECKUX 3HAHUM, ITOTyYeHHbIX TIPU U3yUeHUH 00yUaroIMMUCS
COOTBETCTBYIOL[UX CHUCTEMATUUYECKUX pa3fieJioB OHOJOTMHM Ha YPOBHe



OCHOBHOTO 001iero o6pa3oBanus, B 10—11 Knaccax 3TH 3HAHUS TIOTYYarOT
pa3ButHe. Tak, pacmmpeHsbl U yraybieHbl OMOIOruUecKre 3HaHUS O PaCTeHUSX,
JKUBOTHBIX,  rpwbax,  OakTepusix, = OpraHvM3Me  UejioBeKa,  OOIMX
3aKOHOMEpDHOCTSIX ~ JKWU3HU, [IOTIOJTHUTENbHO BK/IIOUEHBI  OHO/IOTHYeCKre
CBeleHUsT TIPUK/JAQZHOTO M TIOWCKOBOTO XapakTepa, KOTOpble MOJKHO
WCTI0/Ib30BaTh KaK OPWEHTHPBI [Jid TIOC/eAyIollero Bbibopa Tmpodeccum.
Bo3Mo)XHa TakXe WHTerparus OMOJIOTHYeCKUX 3HAHHM C COOTBETCTBYIOIUMH
3HAHUSIMH, TIOTyYeHHbBIMH OOYYalOIIUMUCA TIpU W3yUeHUU (QU3UKUA, XUMUH,
reorpavy ¥ MaTeMaTHKH.

CrtpykTypa NporpamMmsl 110 yqe6H0My npeaMetry "buosiorus” otpaxkaet
CHCTeMHO-YPOBHEBbI! ¥ SBOJIFOLIMOHHBIA MOAXOAbI K W3yueHUt0 OHOIoruu.
CornacHoO WM, M3yuyalOTCs CBOWCTBA M 3aKOHOMEDHOCTU, XapaKTepHbIe is
JKUBBIX CHCTEM PA3HOr'0 YPOBHSI OPTaHM3alUH, IBOTIOLMA OPraHUYeckoro Mupa
Ha 3emsie, COXpPaHeHHSI OMOJIOrHUYECKOro pa3HooOpasusi ruiaHetel. Tak, B 10
K/lacCeé WM3y4valoTCsd OCHOBBI MOJIEKY/ISIDHOM U K/JIETOYHOW  OHOJIOTHH,
9MOPHOJIOTHH U OMOIOTUM Pa3BUTHS, TeHEeTUKHU U CeJIeKIUU, OMOTeXHO/IOTHN U
CUHTEeTUYEeCKOW OHOJIOTHH, aKTyaJu3UPYIOTCA 3HAHUS OOydJaroImxcsi TIo
O6oTaHMKe, 300/I0TWUM, aHATOMUH, (u3nosoruu uenoBeka. B 11 Kkmacce
M3y4aroTCs 3BOTIOI[MOHHOE YUeHre, OCHOBBI 3KOJIOTMH U yueHue o brocdepe.

YuebHbli mpeameTr «buojiorusi»  IpU3BaH  00eCIeunTh  OCBOEHHE
00yuaroiMmMucsa OHOJIOTUYeCKUX TEeOpUM W 3aKOHOB, WjeH, TPUHIUIIOB U
MIPaBWI, JieXKAlllMX B OCHOBE COBPEMEHHOW eCTeCTBeHHO-HayYHOW KapTUHBI
MUPa, 3HaHW O CTPOEHHH, MHOT'000pa3uu U 0COOEHHOCTSIX KJIeTKU, OpraHU3Ma,
TOMY/ISIUH, OUOI[eH03a, S5KOCUCTEMBI, O BBIJAIOIINXCS HAYUHBIX JOCTHXKEHUSX,
COBpEMEHHBIX  HWCCe/IOBaHUSX B  OWOMOTMM, TIPUK/IAZHBIX  acTeKTax
OouonornueckKux 3HaHWWA. [Ing  pa3BUTHS W TIOAJEp)KaHUs  UWHTepeca
oOyuatoiuxcsas K Ouomormu  Hapsily €O  3HauuTelbHBIM  0OBEMOM
TEOPETHUUEeCKOTO0 MaTeprasia B COJIep)KaHWH TIpOTpaMMbl  TI0  OHOJIOTHH
MpeJyCMOTPEHO 3HAKOMCTBO C MCTOPWEM CTaHOBJIEHWSI U Pa3BUTHS TOM WIU
vHOW obslacTv GMOMOTMH, BK/IAZIOM OTE€UeCTBEHHBIX W 3apyDOeKHBIX YUEHBIX B
pellieHre BaXKHEUITUX OMOIOTHYeCKUX U 9KOJIOTHUeCKUX TTPOOIIeM.

Llenb wu3yuyeHuss yuebOHoOro TipegMeTa «buomorus» Ha yriay6iéHHOM
ypOBHE — OBjajieHWe OOydYarol[UMHUCS  3HAaHHUAMA O  CTPYKTYPHO-
(byHKIIMOHANBHOM  OpraHW3al[id  J>KMBBIX CHCTEM pa3HOrO0 paHra U
nproOpeTeHre YMeHU UCTI0h30BaTh 3TU 3HaHUsA B (DOPMUPOBAHUM UHTEpeca K
orpefieIéHHON 006/1acTV  TIpodeCCOHAMBbHON  JesITe/IbHOCTA, CBSI3aHHOW C
ouvonorveil, WM K BLIOODY yueOHOro 3aBefieHUs [ TIPOAO/DKEHUS
bronornueckoro oOpa3oBaHusl.

HNocTwxkeHne T1ieid u3yueHUsi ydeOHOro mipegmerta «buosorus» Ha
yrayOnIéHHOM YpOBHe 0becIieurBaeTCs pelieHreM CeyIomuX 3aau:

OCBOEHHE OO0yvarolUMHCS CHUCTeMbl OHOJIOTUYECKUX 3HaHWM: 00
OCHOBHBIX OHOJIOTHUECKHUX TeOpHusX, KOHIIEMIUsAX, THUIOoTe3ax, 3aKOoHax,
3aKOHOMEpPHOCTSIX U TIpaBWIaX, COCTAB/SIOIMINX COBPEMEHHYIO eCTeCTBeHHO-
HayuHyI0 KapTWUHy MHpa; O CTPOeHWM, MHOrooOpa3suu W 0C0OeHHOCTSX
buonornueckux cucrteM (KaeTKa, OpPraHu3M, TIOMyJSLus, BUJ, OUOTeoI|eHOo3,
buocdepa); O BBIJAIOIINXCS OTKPBITHUSIX W COBPEMEHHBIX MCC/IeZOBaHUSAX B
ouosioruy;

O3HaKOMJIeHHEe OOYYaroImuXCcsi C MeTOZaMM TI03HAHWS KUBOUW TIPUPO/IBI:
WCC/IeIoBaTe/IbCKUMU  MeTo/laMi  OMOJIOTMuecKux HaykK (MOJIEKYJISIDHOM U
K/IeTOUYHOW OHosioruy, SMOpPHONIOTUM W OWOJIOTUM DPA3BUTHS, TeHETHUKHA U
ce/leKluM, OWOTEXHOJIOTUM W CHUHTETHYeCKOW OWONOorvM, TaJieOHTOJIOTHH,



9KOJIOTUM); METOJaMH CaMOCTOSATeHHOTO TIPOBeJleHUsI  OMOTOTMueCcKux
vcciejoBaHUM B jabopaTtopud U B Tipupojie (HaOmozeHue, W3MepeHue,
9KCIIePUMEHT, MO/le/TMPOBaHUE);

oB/laZieHWe OO0yYarolMMHCS YMEHUsSIMUA: CaMOCTOSATeTbHO HaXO/UTh,
aHa/IM3UPOBaTh U UCII0/Ib30BaTh OMOJIOTHYECKYI0 WH(OPMAIIHIO; TI0/Tb30BaThCS
O10/I0rMUeCcKoi TepMUHOJIOTHEN UM CUMBOJIMKOM; yCTaHAB/IMBATh CBSI3b MEXAY
pa3BuTHEM OHOJIOTHHM W COLMATBbHO-IKOHOMUUECKUMH W IKOJIOTUUECKUMU
npobyieMaMyl uesioBeUeCTBa; OIleHWBATh IOC/IeACTBUS CBOEM esTeTbHOCTH T10
OTHOILIEHUIO K OKPY’Karollled TPUPOHOM cpefie, COOCTBEHHOMY 3/I0POBBIO M
3[JOPOBBIO0  OKDY’KalOI[UX JroZiel; 00OCHOBBIBaTh U COOMIOATH  MephI
npodUIaKTHKA WH(EKITMOHHBIX 3a00/ieBaHMM, TIPaBW/IA TIOBeIeHUsI B TIPUPO/ie
u obecrieueHusi 0e30macHOCTH  COOCTBEHHOM  JKHU3He[eATEe/bHOCTH B
ype3BbIUAWHBIX CUTyalUsiX TPUPOJAHOTO UM TEXHOTeHHOTO XapakTepa;
XapaKTepu30BaTh COBPeMeHHbIe HayUHble OTKPBITUS B 00/1aCcTH O10/I0THY;

pa3BuTHe Yy OOyuarol[uXxcs  WHTEe/VIeKTya/IbHbIX W TBOPYECKHUX
criocobHOCTeld B TIpoljecce 3HAKOMCTBA C BBIIAIOIIMMHUCSA OTKDPBITHSIMH U
COBpeMeHHBIMH MCC/IeIOBaHUSIMIA B OMOJIOTHH, pelllaéMbIMU €r0 MpobiemMamu,
MeTO/I0/I0ruei OHMOIOTUUECKOTO HCCre/l0BaHusl, TIPOBe/IeHUS]
9KCTIePUMEHTAIbHBIX ~ WCCIe/IOBaHUM, pellleHdsT OWONorMuecKux  3afad,
MO/IeTMpOBaHus 610/IOTUUeCKHUX 0ObEKTOB U TIPOI[ECCOB;

BOCTIMTaHUE Y 00y4Jarolyxcsl [eHHOCTHOT'O OTHOILIIEHUS K KUBOM TIpUpo/ie
B IeJIOM W K OTAe/NbHbIM e€é o0beKkTaM U sBieHHsM; (OpMHUPOBaHUE
9KO0JIOTUUECKOM, TeHeTUUeCKOW TPaMOTHOCTH, OOIIei KyJbTYphbl TOBeZeHUs B
TIpUPO/ie; UHTEerpalliy eCTeCTBeHHO-HayUHbIX 3HaHWUM;

nproOpeTeHre OOYYAlOIIUMUCA KOMIIETEHTHOCTU B  paljiOHATbHOM
TIPUPO/IOTIO/Ib30BaHNH (COO/IOZIeHe TIpaBU/T TIOBeZIeHUs] B TIPHUPOJEe, OXPaHbI
BUJIOB, 3KOCHCTeM, Ouocdepnl), COXpPaHEHHMH COOCTBEHHOIO 3/0POBbSI M
3[JOPOBbSI  OKpY)KaloIUMxX  Jrofied  (coOsofeHusi Mep  TNpOMHIaKTHKH
3aboneBanuii,  obecrieueHre  6e30MMACHOCTH  JKU3HEAEATE/JbHOCTH B
ype3BbIYaHbBIX CUTYALUSIX MPUPOIHOTO U TEXHOTEHHOI'0 XapakTepa) Ha OCHOBe
HCTI0/Tb30BaHMsI OMO/IOTMUeCKUX 3HaHUN Y YMEHUM B ITOBCeHEBHOM KU3HHY;

Co3/laHre yCJIOBHUM [yiA  OCO3HAHHOTO BbiOOpa  0Oydarol[UMHCS
VH/IUBUY aJIbHOU obpa3oBaTeIbHOM TPaeKTOPUH, CrIocobCTBYIOITEeH
rocsefytoiieMy npodeccroHabHOMY CaMOOIpe/ie/ieHHI0, B COOTBETCTBUU C
VHAVBHUIyabHBIMU MHTEPECaMH U TTIOTPeOHOCTSIMU perroHa.

OOijee YMC/I0 4YacoB, OTBeJEHHbIX Ha U3ydeHWe OWOMOTMM Ha
yriay6/eHHOM ypoBHe cpefHero obiijero o6pa3oBanus, coctaBsieT 204 yaca: B
10 knacce — 102 yaca (3 yaca B Hefesn0), B 11 knacce — 102 yaca (3 yaca B
HeJle/to).

OTt6op opraHu3alMoOHHBIX (HOPM, METO/IOB U CPe/ICTB 00yUueHUs] OMOIOTUH
OCYIIIeCTB/ISIETCSI C YUETOM CreliUUKU ero cojiepXkaHusi U HaripaB/IeHHOCTU Ha
MpoJio/DKeHe  Ouosioruyeckoro 006pa3oBaHUS B OpraHM3alUsAX CpPeJHero
rpoeCcCHOHALHOTO U BBICIIEro 06pa3oBaHusl.

Obsi3aTeNlbHBIM yC/IOBUeM TIpM 00yuyeHMd OWo0/IOTMM Ha Yry1yOaEHHOM
yYPOBHE SIB/ISIETCS TIPOBe/JieHre /1ab0paTOPHBIX U MpaKTUuecKux pabot. Takke
yuyactie  0OydYalOImUxXcsi B BBIIOJIHEHWH  TPOEKTHBIX W yueOHO-
HCCIe/JOBaTe/IbCKUX PaboT, TemMaThka KOTOPBIX OTpeZesiseTcss yuuTeaeM Ha
OCHOBEe UMEIOIIUXCS MaTepUalibHO-TEXHUUECKUX pPeCcypcoB W MeCTHBIX
MPUPOJHBIX YCIOBUM.



COJEPXAHUE OBbYUEHUSA
10 K/TACC

Copep>kaHue mporpaMMsbl, BbIZIeJIEHHOE KypCU8OM, HE BXOJIUT B TIPOBEPKY
rocylapcTBeHHOU uToroBou arrecratuu (I'NMA).

Tema 1. buosiorus Kak HaykKa

CoBpemeHHasi Ouosiorvss — KOMIUIEKCHass Hayka. Kpartkas wucTopus
pa3BuTHsl Ouosioruu. buosornueckre HayKd W W3ydaemble WMHU TPOO/IEMBI.
dyHAaMeHTa/bHble, TMPUK/IaJHble YW TMOUCKOBbIe HAyuHble WCCAe[OBaHUS B
buosioruy.

3HaueHWe Owonoru B (OPMUPOBAHUU COBPEMEHHOM eCTeCTBeHHO-
HayuyHOW KapTWHBI Mupa. [Ipodeccuu, cBsA3aHHble C OWOOrHel. 3HaueHHe
OuvoNoruM B TPAKTAYECKOW [esATebHOCTH YesioBeKa: MeAWIUHe, CeTbCKOM
X035UCTBE, TTPOMBILLLJIEHHOCTH, OXPaHe NPUPObI.

JleMoHCTpanuu

[Moptpetsl: Apuctotens, Teodpact, K. Jlunueii, XK. b. Jlamapk, Y.
HapBuH, Y. I'apBeu, I'. Mengens, B. U. Bepuagckuii, W. I1. TlaBnos, 1. U.
MeunukoB, H. /. BaBunoB, H. B. Tumodees-Pecockuii, /). YorcoH, P.
Kpuk, . K. benses.

Tabmuupl U cxembl: «CBs3b OMONOTUK C APYTUMH HayKamu», «CucremMa
O10/I0TMYeCKUX HayK».

Tema 2. ’)KuBble cUCTeMbI U UX U3y4YeHHE

JKuBble crcTeMbl Kak TpefiMeT u3yueHusi 6uomorvu. CBONCTBA >KUBBIX
CUCTEeM: €eJVWHCTBO XWMHUUECKOTO COCTaBa, [AUCKPETHOCTb M LeJIOCTHOCTb,
CJIOJKHOCTb Y YTOPSIJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CaMOOpraHH3al[ys,
CaMOBOCIIPOU3Be/IeHre, Pa3/|paXKUMOCThb, U3MEHUYMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHusanuu JKMBBIX CUCTEM: MOJIEKYJIIPHbIM, KJIE€TOUHBIN,
TKaHEeBbIM,  OPraHU3MEHHbIW,  MOMYJ/SLAOHHO-BUIOBOM,  5KOCHUCTEMHBIN
(buoreorieHoTHUECKMI), OmochepHbIiA. [Ipoilecchl, MPOUCXOAAIIHME B >KUBBIX
cuctemax. OCHOBHble TIPU3HAKU >KUBOro. KW3Hb Kak ¢opMa CyllieCTBOBaHUS
Marepud. Hayku, wu3yuaromme >XKUBble CHUCTEMbl Ha PpasHbIX YPOBHSX
OpraHu3alvu.

M3yueHue KuBbIX cucteM. MeTtozbl 6uosiorndyeckoit Hayku. Habsozenue,
vW3MepeHue, SKCIePUMEeHT, CUCTemMaTu3alusi, MeTaaHanu3. [loHatue o
3aBUCMMOM W He3aBUCMMOW IlepeMeHHOW. I[ljaHMpoBaHWe 3KCIlepUMeHTa.
[ToctaHoBKa ¥ mipoBepKa rurote3. HyneBas rumnote3a. [ToHsSTHe BBIOOPKU U eé
JIOCTOBEPHOCTh. Pa3bpoc B Oumosiornyeckux fgaHHBIX. OIleHKa A0CTOBEPHOCTU
TMOTyUYeHHBIX pe3yJbTaToB. [IpUUMHBI MCKaXKeHHs pe3y/bTaTOB SKCIepHMEeHTa.
[ToHATHE CTATUCTUYECKOIO TeCTa.

JeMoHCTpanuu

Tabmuiel ¥ cxeMbl: «OCHOBHBIE TIpU3HAKH >KU3HW», «buonoruueckue
cucteMbl», «CBOMCTBA JKMBOU MaTepuW», «YDOBHU OpraHu3alid >XUBOU
npupoAbl», «CTpoeHHe >XUBOTHOM K/IeTKW», « TKaHU >KUBOTHBIX», «CHUCTEMBI
OpraHOB UeJIOBeUeCcKOro opraHusma», «buoreoijeHos», «buocdepa», «MeTozbl
W3YUeHUs] JKUBOM TIPUPO/IbD».

Ob6opyznoBaHue: jabopaTopHoe  00OpyJoBaHWe [  TIPOBeJEHUS
Ha0J/Ir0/IeHUH, U3MepeHH, SKCTIepUMEeHTOB.

IlpakTnueckasa pabora «VIcrosp30BaHMe pa3/IMUHBIX METOJ0B IIPH
H3yUYEHUU KUBBIX CUCTEM.

Tema 3. buosiorus KjieTku



KneTka — CTpyKTypHO-GyHKIMOHANbHasi eAWHUIla >XKUBOro. Vcropus
OTKpBITUs KieTKh. Pabotel P. I'yka, A. JleBenryka. Knetounas teopus (T.
[IBanH, M. Ilnelinen, P. BupxoB). OCHOBHbIe MOJIOXKEHHS COBPEMEHHOU
KJIETOYHOM TeOPUH.

MeToapl MOJIEKY/ISIPHOM UM KJAETOYHOM OWOJOTHMH: MHKPOCKOIIHS,
xpomarorpadus, 31eKTpodopes, MeTo/i MeueHbIX aTOMOB, AuddepeHIMaIbHOe
1leHTpudyrupoBaHre, Ky/JIbTUBHDOBaHUE K/IETOK. M3yueHue (UKCUPOBAHHbIX
K1emoK.  DJIeKTpOHHasi ~ MHUKpOcCKomusi.  KoHgokanbHasi ~ MUKPOCKONUSL.
BumasnbHoe (npudicu3HeHHOe) u3yueHue KJAemok.

JleMoHCTpanuu

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

Tabmuier u  cxembl: «CBeTOBOM  MHKPOCKOID»,  «OJIeKTPOHHbIN
MHUKDPOCKOM», «IcTOpUsi pa3BUTHS METO/I0B MUKPOCKOITAW».

Ob6opyzoBaHue: CBETOBOM MHKPOCKOI, MUKPOTIperapaTbl pacTUTe/bHbIX,
JKUBOTHBIX U OaKTepUaTbHBIX KIETOK.

IlpakTuyeckas pabora «VI3yueHue MeTOZOB KJ/IETOUHOW OHOJIOTHN
(xpomatorpadusi, anekTpodopes3, auddepeHiManbHOE 1LIEHTPUPYTUPOBaHUE,
[TLIP)».

Tema 4. XumMnueckas opraHmsanus K/1eTKH

XHWMHUYEeCKHUW COCTaB KJIeTKU. Makpo-, MUKDPO- U yJIbTPAMUKDPO3/IEMEHTHI.
Bogia 1 eé posib Kak pacTBOPUTEJISl, peareHTa, y4acTue B CTPYKTYPUPOBaHUU
KJ/IETKH, TeTUIOPery/Isiiii. MuHepabHble BelljeCTBa KJIeTKH, MX OHoJiornyeckast
poJib. PoJib KATUOHOB ¥ aHUOHOB B KJIETKE.

OpraHuyeckre BellleCTBa KIeTKU. buosiormueckve mnosmumepsl. besku.
AMUHOKUCIOTHBIM cocTaB  6GenkoB. CTpPyKTyphl OeTKOBOM  MOJIEKY/IbI.
[TepBuuHasi cTpykKTypa Oesika, TeNTHAHAs CBSi3b. BTOpWuYHas, TpeTUYHas,
yeTBepTHUYHasi CTPYKTYphl. JleHarypaiusi. CBoiictBa 6enmkoB. Knaccudukarius
6ekoB. Brosornueckre GyHKIMKU 0ekoB. [TpUOHDI.

Yrnesoapl.  MoOHOcaxapubl,  JAucCaxapu/bl, o/Mrocaxapuibl U
nosiicaxapuzibl. OOIM T71aH CTPOeHUS W (PU3MKO-XUMHYEeCKHe CBONCTBa
yrJieBoZioB. buosiornueckue GyHKIMY yT/IeBOZIOB.

JIurmuppl.  T'wapodunbHO-rHApodOOHBIe  cBoMcTBAa.  Knaccudukais
munuzoB. Tpurnuuepuzibl, hochomnunuabl, BOCKU, cTepou/ibl. buosoruueckue
dbyskun munuaoB. OOIIMe CBOMCTBA OMOJIOTHYECKHMX MeMOpaH — TeKyuyecTb,
CIIoCOOHOCTh K CaMO3aMbIKaHUI0, TIOJTYTIPOHUIIAEMOCTb.

Hykneunoseie kuciotel. [JHK 1 PHK. CTpoeHve HYK/JIeMHOBBIX KUCJIOT.
Hyxkneotuasl. [Tpuniun komriiemenTapHocty. [TpaBusio Yapradgda. CtpykTypa
IOHK — nBoiitHas crivpasb. MecToHaxoxK[eHre W Ouojorudyeckve (GyHKI[UH
OHK. Buasl PHK. @yukiuu PHK B knetke.

Ctpoenue mosekysibl AT®. Makpospruueckre CBsis3u B mosieKysie ATO.
buonornueckue pyHkimu AT®. BoccTaHoB/IeHHbIe TIEPEeHOCUUKU, UX QYHKLIUN
B KneTke. /[pyeue Hykneozuompugocpambi (HTD). CekBenupoBanve [JHK.
MemoObl 2eHOMUKU, MPAHCKPUNMOMUKU, NPOMeOoMUKLU.

CrtpykTypHass  Ouosiorusi:  Ouoxumuueckue U Ouodusnyeckue
WCC/Ie[JOBAaHUS COCTaBa M TIPOCTPAHCTBEHHOW CTPYKTYpPhl OHOMOJIEKYII.
Modenuposarue cmpyKkmypbl U ¢yHKYuil 6UOMONeKYa U UX KOMNIEKCO8.
KomnbiomepHbili  Ou3ailiH U oOp2aHuueckuil cuHme3 OuOMONeKYn U UX
HenpupoOHbIX AHA/10208.

JleMoHCTpanuu



[Toptpetsr: JI. Ilomunr, [Ox. YotcoH, ®. Kpuk, M. YunkuHc, P.
®paHkiuH, @. Canrep, C. [IpysuHep.

HNuarpammel:  «PacripefieieHre XMMHWUECKHUX 37€EMEHTOB B HEXUBOU
npupoze», «PacrpejeneHrve XMuMAUeCKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabmmipl 1 cxembl: «I[lepuognueckast TabauIja XMMHUUYECKHX 3/IEMEHTOBY,
«CTpoeHune MOJIEKYJ/Ibl BOAbI», «BeljecTBa B cocTaBe OpranusmoB», «CTpoeHue
MoJIeKy/bl besika», «CTPYKTypbl O€/TKOBOM MOeKy/bl», «CTpOeHre MOJIeKYT
yryieBosioB», «CTpoeHHe MOJeKy/l JIMNUA0B», «HyK/JIenHOBble KUCIOTBI»,
«CTtpoenue mosekybl ATD».

Ob6opyzoBaHue: XMMHUUeCKast TIoCyja 1 000pyjoBaHMUe.

JlaGopaTopHass pabora «OOHapyXeHWe 0Oe/lIKOB C  TIOMOII[bIO
KauyeCTBEHHBIX PeaKLIA».

JlaGopaTopHass pabora «VcciefoBaHWe  HYK/IEMHOBBIX  KHCJIOT,
BbI/|€/IEHHBIX U3 KJIETOK Pa3/IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue U GyHKIUH KI€TKU

Tumnbl K/IETOK: 3yKapuoTHuecKass W mnpokapuotuueckas. CTPYKTypHO-
(byHKIMOHATbHBIe 00pa30BaHUS K/IETKHU.

CTpoeHMe TPOKApUOTHUYECKOM KJeTKU. KieTouHasi cTeHKa OakTepuii
apxeii.  OcobOeHHOCTH  CTpOeHHMs  reTepoTpoHOM ¥  aBTOTPO(dHOM
MTPOKAPHUOTUUECKHX KJIeTOK. MeCcTo U poJib IPOKAapHOT B OUOI[eHO3aX.

CrpoeHne ¥ (DYHKIMOHUDOBAaHWE  SYKApDUOTHMYECKOW  KJIeTKU.
[TnasmaTnueckass membpaHa (Tuta3masieMMma). CTpPyKTypa Iila3MaTHUeCKOH
MemMOpaHbl. TpaHCIOPT BeIeCTB uepe3 TUIa3MaTUUECKyl0 MeMOpaHy:
naccuBHbIA (Auddy3us, obneruéHHas Auddy3usi), aKTUBHbIM (TIEPBUUHBIA U
BTOPUYHBIN aKTUBHBIA TpaHcropr). Tlonynponutaemocts MemOpabl. Pabora
HaTPUii-KaJMeBOro Hacoca. JHAOLMTO3: TMHUHOLMTO3, (arouTo3. IJK30LUTO3.
Krnetounass creHka. CTpykTypa M (YHKIMM KJIETOUHOM CTE€HKU PaCTEeHUM,

rprboB.
Huronnasma.  Lluto3osb.  LluTockesner.  [IBUKeHWe  LJUTOILIA3MBI.
OpraHou/ibl KJIETKU. OpHOMeMOpaHHbIe OpraHOU/IbI KJIeTKU:

sHAOIIa3MaTuueckas cetb (JI1C), annapat 'onbAKuy, JIM30COMBI, UX CTPOEHHe
1 GyHKIUU. B3anMocBsA3b 0[HOMeMOpaHHBIX OpPraHOWOB KieTKd. CTpoeHue
rpaHy/ISIPHOTO peTuKynayMa. MexaHusm HanpaeneHust beakos 8 SIIC. CuHTe3
pacTBOpUMBIX O6enkoB. CHHTE3 K/IeTOUHBIX MeMOpaH. ['agkuii (arpaHy/isspHbIi)
SH/IOTI/Ia3MaTUUeCKUl peTuKyayM. CekpeTopHasi (yHKIUs anmaparta ['obmpku.
Moouguxayus 6enkoe 6 annapame I'onbOxcu. Copmupoeka beakoe 8 annapame
T'onboxcu. TpaHCTOpT BellecTB B KJeTKe. Bakyonu pacTUTeNbHBIX KJIETOK.
Knetounsii1 cok. Typrop.

[ToslyaBTOHOMHBIE ~ OPraHOW/bl ~ K/JETKW: MWUTOXOHJIPUM, TUIaCTU[IBI.
IIpoucxodxcoeHue  mumoxoHOpuil u  naacmud. Cumbuoeenez  (K.C.
Mepexckosckuli, JI. Mapeyauc). CrtpoeHve ¥ (GYHKUUA MUTOXOHAPUN U
ractuzi. [TepBUuHbIe, BTOPUUHbBIE U C/I0’KHbIE TUIACTU/IbI (POTOCUHTE3UPYIOLHUX
5YKapuoT. XJ/I0pOMIacThl, XpOMOIIACTHI, IEMKOIL/IACTHI BBICIIUX PACTEHUMN.

HemembOpanHble  opraHougpl  KineTku  CrTpoeHue W (YHKIUH
HeMeMOpaHHBIX ~ OpPraHOWZIOB  K/eTKW. Pubocombl.  [IpomedcymouHble
¢unramenmbl. MUKpopuiameHTbl. AKMUHOBble MUKpOpUIamMeHMbl. MblllleuHbIe
K/IeTKA. AKMUHOBble KOMNOHEHMbl HeMblWeUHblX KiemoK. MUKpOTpyOOuKH.
Knetounbiii 1ieHTp. CTpoeHWe U [JBWKEHUWE JKTYTUKOB U peCHUUEK.
Mukporpybouku 1uTorvia3mbl. LleHTpuonb. bBesnku, accoyuupoeaHHble ¢
MuKpocpurameHmamu u mukpompyboukamu. MomopHble besKu.



Slnpo. Obomnouka siipa, XpOMaTHUH, KapyoIljia3Ma, s/IPBIIIKH, UX CTPOeHHe
U ¢yHKIMH. SnepHbiii 6eKOBBIM MaTpUKC. [IpOCTpaHCTBEHHOE pacTioioyKeHHe
XpOMOCOM B HHTepdasHoM sifipe. DyXpomamuH U 2emepoxpomamuH. benku
XpOMaTWHA — THUCTOHBI. /[uHamuka sioepHol 060104Ku 6 Mumo3se. Sl0epHbill
mpaxcnopm.

Knetounble Bk/toueHus. (CpaBHUTe/lbHAas XapaKTepUCTHMKA KJIETOK
9yKapHuoT (pacTUTEeTbHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanuu

[Toptpetsi: K.C. MepesxkoBckuii, JI. Mapryuc.

Tabsuiel U cxembl: «CTpoeHHe 3yKapUOTHUeCKOW KieTKu», «CTpoeHne
JKABOTHOU  KJ/IeTKW», «CTpoeHrWe pacTuTeNbHOM KieTKh», «CTpoeHue
MUTOXOHZPUN», «Aapo», «CTpoeHne NpoKapruoTUYeCKOU KIIeTKI».

Ob6opyzoBaHue: CBETOBOM MHKPOCKOI, MUKPOTIperapaTbl pacTUTe/TbHbIX,
JKUBOTHBIX KJIETOK, MUKDOIIperiapaThl 6akTepraabHbIX K/I€TOK.

JlaGopaTopHass pabora «/3yueHWe CTpOeHHMS KJ/I€TOK pa3/TMUHbIX
OpraHU3MOB».

IIpakTHyeckas padora «/I3yueHre CBOWCTB KJIETOUHOW MeMOpaHbI».

JlaGopaTopHas padora «lVccremoBaHue TIa3Mo/IM3a U JleTlIa3MOJIM3a B
pPacTUTE/IbHBIX KIeTKax».

IlpakTuyeckas paGora «lV3yueHWe [BWKEHHs IUTOIIAa3Mbl B
pPacTUTE/IbHBIX KIIeTKax».

Tema 6. O0MeH BellleCTB U NpeBpallieHHe YHEPTHH B KJ/IeTKe

AccuMUNSLUS ¥ JUCCUMWISILAS — JIBeé CTOPOHBI MeTabosm3ma. Twuribl
oOMeHa BeIIeCTB: aBTOTPO(HBIA U TeTepoTPOGHBIA. YuacTHe KHCIOpoJa B
oOMeHHBIX TIpoljeccaxX. JDHepreTuueckoe obecriedeHue K/eTKH: ITpeBpallieHue
AT® B o0MeHHbIX mporjeccax. @PepMeHTaTHBHBIA XapakTep peakiui
K/IeTOUyHOro MeTabom3ma. @epMeHThbl, X CTPOEHHEe, CBOMCTBA U MeXaHH3M
neticteus.  Kodepmentbl. Otiuvuvs  ¢epMeHTOB OT  HeOpraHWYecKHx
KaTanm3aToOpOB. belku-akTBaToOpbl W OeNKU-UHTUOWUTOPBL. 3aBUCHMOCTh
CKOpPOCTH (hepMeHTaTUBHBIX peaKIUil OT pa3/IUUHbIX (PAKTOPOB.

[TepBUYHBI CHUHTE3 OpraHMYECKHWX BelecTB B KieTke. DOTOCHHTES.
AHOKCU2eHHbIU U OKcu2eHHbIl ¢pomocunme3 y 6akmepuli. Ceemocobuparoujue
nuemMeHmMbl U NU2MeHMbl peakyuoHHO20 UyeHmpda. Ponb X/I0pOMacToB B
ripoiiecce doTocuHTe3a. CBeToBasi U TeMHOBasi (ha3bl. DomoobixaHue, Cs., Cy u
CAM-munbt  ¢pomocunmesa. TIpogykTuBHOCTH  (oTOCUHTe3a. BrusiHue
pa3/IMuHbIX (haKTOPOB Ha CKOPOCThb (PoTOCHHTe3a. 3HaueHHe (hOTOCHHTe3a.

XeMOCHUHTe3. Pa3Hoobpa3sue OpraHMU3MOB-XeMOCHUHTETUKOB:
HuTpuduImpyomye 6akrepuu, >kene3obakrepuu, cepobakTepru, BOAOPOAHbIE
bakTepuu. 3HaueHHe XeMOCHHTe3a.

AnHaspobHble opraHv3mbl. Buzabl OpokeHus. ITpofyKTbl Opo>keHUs U UX
HCTI0/Tb30BaHre Ye/IoBeKOM. AHa3po0OHble MHUKPOOPraHW3Mbl KaK OOBEKTHI
OUOTeXHOJ/IOTUY U BO30yauTe/ N Hoe3Hel.

AspobHbie OpraHU3MBl. Orarbl 9HepreTUYeCcKoro obMeHa.
[ToaroroBuTe/nbHbIA 3Tan. [MKomM3 — OeCKUCIOpPOAHOEe — pacIIierieHue
[JTFOKO3BI.

Buonornueckoe oKUcaeHWe, UM KJIeETOUHOe JbiXxaHue. Poimb MUTOXOHAPHT
B TIpoijeccax OWOMOTMUECKOTO  OKWUCIeHWs. L[Uk/inyeckue — peakiuu.
OxucmuTenpHOe (dochopuIupoBanre. JOHepeus MeMOpaHHO20 epadueHma
npomoHos. Cunme3 AT®: paboma npomonHoti AT®-cunmasbi. [IpeumyiijecTBa
aspobHoro myTH oOOMeHa BeIlecTB Tiepe], aHa3poOHBIM. D(PPeKTUBHOCTDH
9HepreTUUECKOro oOMeHa.



JleMoHCTpanuu

[Toptpetsr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpagckui, B. A.
OHresibrapar, I[1. Mutuesn, I'. A. 3aBap3uH.

Tabmuubpl u  cxembl: «®OTOCHHTE3», «IJHEPreTUUeCKHMH 0O0MeH»,
«buocunTe3 6enmka», «CtpoeHue dpepMeHTa», « XeMOCHHTE3.

Ob6opyaoBaHue: CBETOBOM MHUKPOCKOTI, obopyoBaHe TSI
MPUTOTOBJIEHUS TIOCTOSTHHBIX U BDEMEHHBIX MUKDOIIpPerapaToB.

JlaGopaTopHass pabora «l/3yueHWe KaTaJlUTUYECKOM aKTUBHOCTU
(dbepmMeHTOB (Ha rpuUMepe amuia3bl UK KaTasasbl)».

JlaGopaTopHass pabGora «/3yueHue ¢hepMEHTAaTUBHOTO PpaCIIeTIeH s
MEepPOKCHU/Ia BOIOPO/Ia B PACTUTE/IbHBIX U JKUBOTHBIX KJIETKAX».

JlaboparopHast pa6ora «CpaBHeHHMe TMpOIECCOB (OTOCHHTE3a H
XeMOCHHTEe3a».

JIaboparopHasi padora «CpaBHeHMe MTPOLIeCCOB OPOYKeHUS U JbIXaHUsD».

Tema 7. HacieacTBeHHass uH(opManus U peaiM3anus eé B K/IeTKe

Peakiiun matpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTapHOCTH B
peaklyssX MaTpPUUHOIrO CHHTe3a. Peanuv3aiusi Hac/ie/[CTBEHHON WH(MOpMaIuu.
['eHeTUUeCKUM KO/, er0 CBOMCTBA. TpaHCKPHIILIUS — MaTpuuHbii cuHTe3 PHK.
[IpyHUMOBI  TPAHCKPUIILIUM:  KOMILJIEMEHTApPHOCTb,  AHTHUIIAPa//IeJIbHOCT,
acuMMeTpuYHOCTb. Co3pesaHue mampuuHbix PHK 8 sykapuomuyeckoli Kj1emke.
Hekodupytowue PHK.

TpaHcasuss 1 eé Jtarnbl. Ydactve TpaHcropTHeix PHK B OuocuHTe3e
benka. YcnoBus OwocuHTesa Oenka. KopupoBaHue aMHUHOKHCIOT. Posb
pubocoM B brocrHTe3e Oestka.

CospemeHHble npedcmaesneHusi 0 cmpoeHuu 2eHog. OpraHu3aiiusi TeHoMa y
MPOKApHOT U 3YKapUOT. Perynsius akTUBHOCTY T€HOB Yy TIPOKapuoT. ['unoresa
ortepoHa (®. Kako0b, K. MaHo). MosekyasipHble MexaHu3mbl 3KCnpeccuu 2eHO8
y 3ykapuom. Ponb xpomamuna e pecyasyuu pabombi 2eHos. Perynsius
0OMeHHBIX MPOIIeCCOB B K/IeTKe. KiieTouHbIi romeocTas.

Bupycbl — Hek/ieTOuHble (OpPMbI JKM3HA W OOJUTaTHbIE Tlapa3uThlI.
CTpoeHHe TIPOCTBIX W CJIOKHBIX BHUPYCOB, PETPOBHPYCOB, OakTepuodaros.
XKusHenHblll yukn [JHK-cooepacawux eupycos, PHK-codepacawjux eupycos,
b6akmepuogazos. ObpamHas mpaHcKpunyusi, pegepmasda, uHmezpasd.

BupycHbie 3abosieBaHMsI UesioBeKa, JKMBOTHBbIX, pacteHuit. CIIN/I,
COVID-19, coruanbHbIe U MeAUIIUHCKYE TTPO0/IeMBI.

BuouHgopmamuka: uHmezpayus u aHanus 6oabwiux maccugos («bigdata»)
cmpyKmypHblx buosno2uueckux OaHHbiX. HaHomexHonoeuu 6 Ouosno2uu u
meduyuHe. IIpoepammupyemble ¢yHkyuu 6eakos. Cnocobbl O0ocmasku
Jlekapcme.

JleMoHCTpanuu

[Toptpetsl: H. K. Konb1joB, [I. Y. IBaHOBCKUH.

Tabmubpl u  cxembl: «buocuHTe3 0Oenka», «['eHeTHUUECKHMH KO[»,
«Bupychi», «baktepuodaru».

IIpakTHueckas pabora «Co3zaHre MO/Ie/Td BUPYCay.

Tema 8. JKuzHeHHbIN LUK/ K/J1€TKH

KneTouHbléi 1[UK/, €ro rnepuojibl U peryisius. VHTepdasza ¥ MHUTOS3.
Oco6eHHOCTH TIPOLIeCCOB, MpoTeKarolux B uHTepdase. [ToAroToBKa KIeTKU K
nenenvro. IlpecuHTeTnuecKrWd  (MMOCTMUTOTUUYECKWM), CUHTETUYECKUU U
MOCTCUHTeTUUECKUH (MPeMUTOTHUEeCKHU) epuo/ibl UHTep(asbl.

Marpuunsbii cunte3 IHK — pervkauusd. [lpunnuner permvkanmu IHK:
KOMIIJIEMEHTAapHOCTb, TMOJIYKOHCEPBAaTUBHbIM CHUHTE3, aHTHUIIApa/yIeIbHOCTb.



Mexanu3sm pervivkauuu JITHK. Xpomocombl. CTpoeHue xpoMocoM. TesioMmepsl U

TesioMepa3a. XPOMOCOMHBIN HAOOp K/IeTKM — KapUOTWIL [IATIJIOUJHBIA U
rarviouIHbIM  Habopbl xpomMocoM. ['oMoJioTHYHBIE XPOMOCOMBI. IlosioBBIE
XPOMOCOMBL.

Henenvie knetku — muro3. CTaguyd MUTO3a M NPOUCXOJAIME B HUX
nporeccel. Turnel MuTo3a. KaprokrHes v UTOKKWHe3. buosornueckoe 3HaueHue
MHUTO3a.

Perynsiijuss MUTOTHYECKOTO LIMK/A KIeTKU. [IporpaMMmupyemasi KieTouHas
rubesb — arorTo3.

KreTouHoe siipo, XpOMOCOMBI, (DYyHKIIMOHA/bHAsA TeHOMHKa. MeXaHu3mbl
npoaucepayuu, ougpgepeHyuposku, cmapeHusn u 2ubeau kiemok. «Lugpposas
Kiemka» — buouHgopmamuyeckue moodeau PyHKYUOHUPOBAHUS KAEMKL.

JeMoHCTpanuu

Tabmupbl U cxeMbl: «KW3HEHHBIM LMK K/IeTKH», «Mwutos», «CTpoeHue
XpoMocom», «Perikanusa JHK».

Ob6opyzoBaHue: CBETOBOM MMKDPOCKOT, MHUKpOIpernaparbl: «MWT03 B
KJIeTKax KOpeIlKa JTyKa».

JlaGopaTopHass paGora «l3yueHWe XpOMOCOM Ha  TOTOBBIX
MUKpOIIperiapaTax».

JlaGopaTopHass paGora «HabOmomeHne MuTO3a B K/IeTKaX KOHUHKA
KOpellIKa JiyKa (Ha TOTOBbIX MUKpOMpernapaTax)».

Tema 9. CTpoeHue u PyHKIUM OPraHU3MOB

buonorunueckoe pa3HoobOpa3ue OpraHu3MOB. OJHOK/IeTOYHBIE,
KOJIOHUAJIbHbIE, MHOTOK/IETOUHbIE OPTaHU3MBI.

Oco0eHHOCTH  CTPOEHUSI U O KU3HEeATeTbHOCTH  OFHOK/IETOUHBIX
opraHu3moB. bakTepuu, apxed, OJHOK/JIETOUHbIe T'DPUOBI, OJHOK/IETOUHBIE
BO/IOPOCJ/IY, Apyrye NMpoTUCThl. KosloHWa/ibHbIe OPraHU3MBI.

B3avMocCBsi3b uyacTeli MHOTOK/JIE€TOUHOrO OpraHusMa. TKaHu, OpraHbl M
CcUCTeMbl OpraHoB. OpraHusM Kak efiuHoe Lesoe. ['omeocras.

Tkanu pacteHunid. TuUIbBI pacTUTENBbHBIX TKaHel: o6pa3oBaTesbHas,
TIOKPOBHas1, TIPOBO/IsAIIasi, OCHOBHAs, MexaHuueckas. OcobeHHOCTU CTpOeHwUS,
(byHKUMN 1Y Pacro/io’KeHUs TKaHel B opraHax pacTeHUH.

TKaHU >KUBOTHBIX Y YesiOBeKa. TUIbl )KUBOTHBIX TKaHEW: SMUTeINa/bHas,
CoeIUHUTE/IbHAs, MblllleyHass, HepBHasi. OcobeHHOCTH CTpoeHHs, QYHKUIUN U
PacIio/IoyKeHUst TKaHeW B OpraHax >KMBOTHBIX M YeJIOBeKa.

Opranel. BeretaTvBHbIE M reHepaTHBHbIE OpraHbl pacTeHUW. OpraHel U
CUCTEeMbl OPraHOB >KMBOTHBIX U uejioBeKa. PYHKIIMM OpPraHOB U CUCTEM
OpraHoB.

Ornopa Tena opranu3moB. Kapkac pacteHuid. CKeneTbl OJJHOK/IETOUHbIX U
MHOT'OKJIETOUHBIX >KUBOTHBIX. Hapy’kHbl U BHYTpeHHUM cKesneT. CTpoeHUe U
TUIBI COeIUHEeHUS] KOCTeM.

[IBr>keHWe OpraHu3moB. [IB>keHrWe OJHOK/JIETOUHBIX OpPraHU3MOB:
amMEébounIHOe, )KI'YTUKOBOE, peCHUYHOe. [IBIyKeHr e MHOTOK/IETOUHBIX PaCTeHHI:
TPONU3Mbl M HAaCTUM. [IBW)KEHHMEe MHOTOK/IETOYHBIX >KUBOTHBIX W Ues0BeKa:
MbIllleyHast cuctema. Pediekc. CkesieTHbIe MBIIII[LI ¥ BX paboTa.

[Iutanue opraHusmoB. IlorsomeHue BOAbL, YIVIGKAC/JOTO Trasa U
MHHEepaJIbHbIX BeIeCcTB pacTeHusiMU. [IhuTaHue >KUBOTHBIX. BHyTpumosocTHoe
M BHYTDUK/IETOYHOE TuileBapeHue. [IuTaHWe TO3BOHOUHBIX JKWBOTHBIX.
OTgensl  MUILEBapUTEBLHOIO  TpakTa.  [lviljeBapuUTe/ibHbIe  >KeJie3bl.
[InneBapuTesibHass CUCTEMa YesioBeKa.



HOpixanue opraHu3MoB. [IpixaHwe pacTeHud. [IbIXaHWe >KUBOTHBIX.
HNuddy3us ra3oB uepe3 MOBepXHOCTb KIeTKU. KoxkHOe /ibixaHue. [lbixaTesibHast
noBepxHOCTb. KabepHoe ¥ /érouHoe [bixaHue. [IpIxaHWe TT03BOHOYHBIX
JKUBOTHBIX M 4eJiOBeKa. OBOJIIOLMOHHOE YCJIO)KHeHUe CTPOeHUsl JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. [IpIxaTe/nbHasi CuCTemMa 4YejoBeKa. MexaHU3M
BEHTWIALIMUA JIETKUX Y TITUL, W MJIeKOMUTAIOLMX. Perynsauus [bIXaHus.
bpixaTe/ibHbIe 0OBEMBI.

TpaHCMOpPT BeweCcTB y OpraHu3MOB. TpaHCIIOPTHbIE CUCTEMbI PACTEHUHU.
TpaHcrnopT BelleCTB y J>XKMBOTHbIX. KpOBeHOCHas cuctemMa U e€ oOprassbl.
KpoBeHOoCHasi cucTemMa T[03BOHOUHBIX JXMBOTHBIX U 4esioBeka. Cepjue,
KPOBEHOCHBbIe COCYJbl U KpOBb. Kpyru KpoBooOpailleHus. DBOJIOI[MOHHBIE
YCJIOKHEHUs1 CTPOEHUsI KPOBEHOCHOM CHCTEeMbl [M03BOHOYHBIX >KHMBOTHBIX.
Pabora cepfiia u eé peryJsiusi.

Beienenve y opraHu3moB. BeiseneHwe y pacteHud. Breigenenue y
JKUBOTHBIX. COKpaTuTe/ibHble Bakyosd. OpraHbl BbifeneHus. DuabTpanus,
cekpellyss W oOpaTHOe BcacblBaHWe KaK MeXaHW3Mbl pabOThI OpraHoB
BbiJlesieHrs. CBS3b TMOJOCTM Tela C KPOBEHOCHOW W BBbIJEJIUTEIbHOU
cucremMaMu. BelfiesieHre y TI03BOHOYHBIX JKUBOTHBIX M 4esioBeKa. I[Ioukwu.
Crpoenue u pyHKIMOHUPOBaHHe HepoHa. OOpa3oBaHre MOUH y UesioBeKa.

3amura y OpraHu3MoB. 3alydra Y OJHOK/IeTOYHBbIX OpraHu3MoB. Cropsbl
OakTepuii W I[MCTBI TIPOCTEMIMX. 3all[dTa Y MHOTOK/IETOUHBIX paCTeHHM.
Kytukyna. CpencTBa maCCUBHOM M XMMHAUYECKOU 3aluThl. DUTOHLUABL.

3alura y MHOI'OK/IETOYHBIX >XKMBOTHBIX. [IOKDOBBI U UX TPOW3BOJHBIE.
3amuTa opraHu3ma ot 6ome3Heli. iIMMyHHast crcteMa uesioBeka. KineTouHbld u
T'YMOpa/IbHBbI UMMYHUTET. BpPOKAEHHBIN W NMPHUOOPETEHHBIN CrieliduuecKuii
MMMYHUTET. Teopusi KJIOHaIbHO-CeNeKTUBHOrO ummyHureta (I1. Spmux, @. M.
bepner, C. ToneraBa). Bocrnanure/nbHble OTBeTbl OpraHu3sMoB. Posib
BPOKJEHHOT0 UMMYHUTETA B Pa3BUTUM CUCTEMHBIX 3a00/1eBaHUM.

Pa3gpaxvumMoCTh ¥ peryisiiusi 'y OpraHusmoB. Pa3fpaXumoCTb Yy
OJHOKJ/IETOYHBIX OpraHu3moB. Takcucel. Pa3gpaxuMoCTb M peryysuus Y
pacTeHuid. POCTOBBIE BellleCcTBa U UX 3HaUEHHeE.

HepBHasi cucreMa u ped/ieKTOpHasi pery/isilivsi Y >KMBOTHbIX. HepBHast
cucTeMa M e€ OTAesbl. OBOJIOLMOHHOE YC/JIOKHEHWEe CTPOEeHUsi HEepPBHOU
CUCTeMbl y >KUBOTHBIX. OT/esibl F'OJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pediekc u pediektopHasi ayra. besycioBHbie U yC/I0BHbIE pe/ieKChl.

['ymopasibHas perysisnus U SHIOKPUHHAsS CUCTeMa )XUBOTHBIX U YesI0BeKa.
JKene3bl SHJOKPDUHHOW CHUCTEMblI M WX TOPMOHBI. [leliCTBMe TOPMOHOB.
B3auMOCBs3b HEPBHOW W SHAOKPUHHOW cucteM. ['mmnortanamo-rurnodur3apHas
cucTema.

JleMoHCTpanuu

[Toptpet: . I1. [1aBnoB.

Tabmupbl 1 cxembl: «OIHOK/IETOUHBIE BOAOPOC/IH», «MHOIOK/JIETOUHbBIE
BoJopoc/in», «bakrepun», «IIpoctenime», «OpraHbl [IBETKOBBIX PAaCTEHUN»,
«CHCTeMBbl OpraHoB II03BOHOYHBIX JXMBOTHBIX», «BHyTpeHHee CTpOeHue
HaceKoMbIX», « TKaHHM pacTeHHi», «KOpHeBbIe CUCTEMbI», «CTpoeHHe CTebs»,
«CTpoeHue JMCTOBOM IJIACTUHKW», « TKaHU >KUBOTHBIX», «CKeJ/leT ue0BeKa»,
«ITuieBaputenibHag cucreMa», «KpoBeHOCHasg cucreMa», «/lpixaTenbHas
cucrtema», «HepBHad  cucrema», «Koxa», «MbebllleuHag  cucTemar»,
«BblgenuresibHas cUucTeMa», «DHIOKPHUHHAsA cuhcTeMa», «CTpoeHHe MBILILbD»,
«mmyHnuTter», «KumeyHonosoctHeie», «CxeMa TIMTaHUS  pPaCTEHUUN»,
«KpoBeHOCHbIEe CUCTeMbl [103BOHOUHBIX JXMBOTHBIX», «CTpOeHue TUipbD»,



«CTpoeHue ryiaHapum», « BHyTpeHHee CTpoeHUe [0KIeBOro uepssi», «HepBHas
cucteMa pbiO», «HepBHas cucrema JiATyIKW», «HepBHas —cucTtema
rnpecMblkaromxcsa», «HepBHasa cucrema nrulp», «HepBHasa cucrema
MJIEKOTUTaloIUX», «HepBHasi cucTema uesioBeka», «Peduiekc».

Ob6opyzoBaHue: CBETOBOM MHUKPOCKOIT, MUKDPOIIperiapaThl OHOK/IETOUHBIX
OpraHM3MOB, MHUKpOMpenaparbl TKaHeW, PaKOBUHbI MOJUIFOCKOB, KOJUIEKLUU
HaCeKOMBIX, UTJIOKOXKUX, >KUBbIe 3K3eMIUIIPbl KOMHATHBIX pacTeHuM, Tepbapuu
pacTeHW PpasHbIX OTAEJOB, BJIaXKHbIE TIperaparbl >KUBOTHBIX, CKEJeThI
MO3BOHOYHBIX, KOJUIEKIIMA OeCrio3BOHOUHBIX >KUBOTHBIX, CKeJleT YeJioBeKa,
obopy/ioBaHHe [T [J€MOHCTpAI[iM ITI0YBEHHOTO U BO3JAYIIHOTO TUTAHUS
pacTeHWi, paciiervieHusi Kpaxmana U Oe/lKoB Tiof AeiicTBUeM (HepMeHTOB,
obopyoBaHWe [jisi JeMOHCTPALIUA OIbITOB TI0 HW3MEPeHWI0 >KU3HEeHHOU
6MKOCTU JIETKUX, MeXaHW3Ma [IbIXaTeJbHbIX JBWKEHWM, MOJe/Id TOJIOBHOIO
MO3ra pas3/IMuHbIX KUBOTHBIX.

JlaGopaTopHasi pabora «l/i3ydyeHue TKaHel pacTeHU».

JIaGopaTopHasi pabora «l/i3ydyeHue TKaHel >KUBOTHBIX».

JIaGopaTopHas pabora «li3yueHrie OpraHoB I[BETKOBOTO PaCTEHUSI».

Tema 10. Pa3MHO)XeHue ¥ pa3BUTHE OPraHU3MOB

dopmbl pa3MHOXKeHUsI OpraHU3MOB: Oecriosioe (BK/IOYasi BereTaTHBHOE) U
nosioBoe. Bwuabl 6ecriosioro  pa3sMHOKEHHS: TIOUKOBaHWE, CIIOPYJ/ISIHS,
dbparmMeHTalysi, KIOHUPOBaHUe.

[TonoBoe pa3aMHOXXeHHe. [TonoBble KIeTKH, Wik rameTbl. Metio3. CTaguu
Mmerio3a. IloBemenne xpomocom B Meno3e. Kpoccunrosep. buonornueckui
CMBIC/I MeK03a Y MOJI0BOro nporecca. Melo3 u ero MecTo B KU3HEHHOM LIUK/Ie
OpraHu3MOB.

[IpensapoppiiieBoe pasButve. ['ameroreHe3s y JKUBOTHBIX. IlosoBbie
kene3pl. OOpa3oBaHWe U pa3BUTHE IIOMIOBbIX KjeToK. CriepMaroreHe3 U
ooreHes. CTpoeHHe M0JIOBbIX K/I€TOK.

OmiofloTBOpeHre ¥ 3MOpUOHA/IbHOE pa3BUTHE >XUBOTHBIX. CrocobbI
OIUIOIOTBOPEHUs: Hapy>KHOe, BHyTpeHHee. [lapTeHoreHes.

VuauBuyanbHOe pa3BUTHE OpPraHWU3MOB (OHTOTeHe3). OMOpHOJIOTHS —
HayKa O pa3BUTHUU OpraHu3MoB. MopgoeeHe3 — 00HA U3 21a8Hblx Npobaem
smbpuonozuu. KoHyenyusi mopgoeeHos u modeau mopcoeeneza. Craguu
sMbOpHoreHesa >KUBOTHBIX (Ha TmpuMepe narymku). [Jpobnenwe. Twurbl
npobsenusi.  /lemepMuHUpo8aHHoe U HeOepMUHUPOBAHHOe  OpobseHue.
baacmyna, munbt 6aacmyn. OcobGeHHOCTH [ApoOneHUs MJ/IEKOTUTAIOIIHX.
3apojplllieBble  UCTKU (TacTpy/siuys). 3akiaaZjka OpraHOB W TKaHeW U3
3apOJbIILIEBbIX JIMCTKOB. B3aWMHOe BiuMsiHMe YacTed pa3BUBAIOIIETOCS
3apo/piiiia (3MOpHOHaIbHAS UHAYKIMS). 3aK/a/ika TlaHa CTPOEHHs )KUBOTHOTO
KaK pe3y/jbTaT HepapXuyecKhX B3auMOJENCTBUM TeHOB. BrusiHne Ha
9MOpHOHAIbHOE PA3BUTHE Pa3/MUHbIX (DAKTOPOB OKPY’KaloIlel Cpeibl.

Poct u pa3BuTHe >XUBOTHBIX. [ToCTaSMOpUOHaNbHLIN Tiepuof. IIpsMoe u
HemipsiMoe pa3BuTHe. Pa3ButHe c MeTamopdo30M y 0eCIi03BOHOUHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buosiornueckoe 3HaueHWe TMPSAMOIO U HENpsMOro
pa3BUTUSA, UX PACIIPOCTPaHeHUe B IpUpoje. TUurbl pocTa XMBOTHBIX. PaKTOPLI
peryyisiliid poCTa >KUBOTHBIX U desioBeKa. CTaguu TOCTIMOPUOHATBHOTO
pa3BUTUSA Y KUBOTHBIX U yesioBeka. Ileprobl oHTOreHe3a uesioBeka. CtapeHue
1 CMepThb Kak 010JioThuecKye Tporiecchl.

Pa3sMHOKeHHe U pa3BuUTHe pacteHuid. ['amerodurt u criopodut. Meiio3 B
JKU3HEHHOM IK/e pacteHuil. OOpa3oBaHuMe CIOp B IIpoliecce Meio3a.
'ameroreHes y pacteHuid. OIUIOAOTBOPEHWE W pa3BUTHE PACTUTEIbHBIX



OpraHv3MoB. /[BoiiHOe OI/JI0/JOTBOPEeHHe Yy I[BETKOBBLIX pacTeHuit. Obpa3oBaHue
Y pa3sBUTHE CEMEHHU.

MexaHW3MBbI peryJsiliid OHTOTeHe3a Y PaCTeHUW U )KUBOTHBIX.

JleMoHCTpanuu

[Toprpertsl: C. I'. HaBawuH, X. IInemaH.

Tabsuiel U cxembl: «BereratvBHOe pa3MHO)KeHHe», «THIBI OecIiosoro
pa3MHOXeHUusD», «PasMHOKeHUe X/1aMUJOMOHAaAbl», «Pa3MHOXeHUe 3BIJIeHbI»,
«Pa3sMHOKeHMe  ruApbl», «Melo3», «XpOMOCOMbI»,  «['aMeTOoreHe3»,
«CTpoeHMe SIMLIEKNIETKU U CriepMaTo30u/a», «OCHOBHbIE CTajud OHTOTeHe3a»,
«[Ipsgmoe v HempsiMoe pa3BuTHe», «Pa3BuTHMe ManCKOro >XKyka», «PasButue
capaHun», «Pa3BuTue JATyIIKW», «/IBOMHOE OMJIOOTBOPEHHE Y LIBETKOBBIX
pacteHuit», «CTpoeHMe CeMsIH OAHOMO/bHBIX W [ABYZAOJIbHBIX pPaCTeHUN»,
«KU3HeHHBIM L[MKJI MODCKOM KamyCTbl», «’KW3HEHHbIM LMK MXa»,
«/K13HEeHHBIN LUK/ AalIOPOTHUKA», «KHW3HEeHHBIM LUK/ COCHBI».

Ob6opyzoBaHue: CBETOBOM MUKPOCKOT, MHKpPOIIperiapaThl SHIEKIeTOK U
CIIepMaTo30M/I0B, MOJe/b «LIUK/ pa3BUTHS JIATYLLKWA».

JlaGopaTopHass pabora «/3yueHHe CTPOEHHUSI TIOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIperaparax».

IlpakTHyeckas pabora «BbisB/ieHre TTPU3HAKOB CXO/CTBAa 3apo/Ibliiieit
TO3BOHOYHBIX KUBOTHBIX».

JlaboparopHasti pabora «CTpoeHuHe OpPraHoB pa3MHOKEHHUS BBICIIHAX
pacTeHU».

Tema 11. I'eHeTUKa — HayKa 0 HAC/J1eACTBEHHOCTH M M3MEHUHMBOCTHU
OpraHu3MoB

VcTopusi CTaHOBNEHWS U pa3BUTHS TeHeTUKW Kak Hayku. Pabotbr T.
Mengens, I'. ne ®pusa, T. Moprana. Pojib 0TeueCTBeHHbIX YUEHBIX B pa3BUTUU
reHetTuku. Pabotel H. K. KosblioBa, H. U1. BaBunoBa, A. H. benosepckoro, I'.
. Kapneuenko, FO. A. ®unumnuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHbIE TeHeThuYeCKhe TIOHATHUS U CUMBOJIbL.  ['OMOJIOTMUHBbIE
XPOMOCOMBI, aJijie/lbHble TeHbl, aJbTepHAaTHUBHbIE TPU3HAKU, NOMWHAHTHBIA U
pelleCCUBHBIN TIPU3HAK, TOMO3UI0Ta, IeTepO3UroTa, YMCTasi JTMHUS, THOPHIbI,
reHoTun, QeHoturn. OCHOBHble MeTO/bl TeHETHKH: THOPHUA0IOrUUecKui,
LIUTOJIOTUUECKUH, MOJIEKY/ISIPHO-T€HEeTUYeCKUU.

JleMoHCTpanuu

[Toptpetsrl: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Kosbrjos, H. .
BaBunos, A. H. benosepckuy, I'. [I. Kapnieuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabsuiiel ¥ cxeMbl: «MeTo/[bl TeHeTUKN», «CXeMbl CKPeII[UBaHHUS».

JlaboparopHast pabora «/Ipo3oduia Kak OOBEKT TI'€HEeTHUeCKHX

HCCIeJOBaHUM».
Tema 12. 3aKOHOMEpPHOCTH HAC/Ie/ICTBEHHOCTH
MoHorubpugHoe ckpeljuBaHve. IlepBblii 3akKOH MeHens — 3aKOH

eMHO00pa3usi THUOpPU/OB II€pBOT0 IOKOJeHus. [IpaBWio JOMHHHPOBAHUS.
BTopon 3akoH MeHzena — 3aKOH paclijeryieHUs NPU3HaKoB. LluTosmornyeckue
OCHOBBI MOHOTMOPH/THOTO CKpell[iBaHMsl. ['MIoTe3a YMuCTOThI FaMeT.

AHanusupymoliee CKpell1BaHue. [IpomexyTOUHbIN Xapakrep
HacsiejoBaHUs. PacijerieHre nNpru3HaKoB NPU HEMOJHOM JJOMAHUPOBaHUM.
NurnbpugHoe ckpemuBaHve. Tpetuil 3akoH MeHens — 3aKOH

HE3aBUCUMOrO  Hac/je[ioBaHWs  TPU3HAKOB.  LlUTo/morvueckve  OCHOBBI
JUTUOPUIHOTO CKPEII[UBaHUS.



ClLelyieHHOe  Hac/e[joBaHHe Mpu3HakoB. Paborel T. MopraHa.
CuernuieHHOe Hac/ieIOBaHWE TE€HOB, HApYyLIEHWEe CLEIVIEHUS] MeXAYy TeHaMU.
XpOMOCOMHasi TeOpUsi HaC/1e[iICTBEHHOCTH.

['eneTrka mosia. XpOMOCOMHBIM MeXaHU3M OIpe/ie/ieHHs MoJia. AyTOCOMBI
M TOJIOBbIE XPOMOCOMBIL. ['OMOrameTHbIM W reTeporameTHbIM  MOJI.
['eHeTHMueckasi CTPYKTypa IMOJIOBbIX XpomMocoM. HacnemoBaHue TpU3HAKOB,
CLIETI/IEHHBIX C M0JIOM.

leHoTun Kak 1Len0CTHasi cucteMa. l[lneroTporiis — MHOKeCTBEHHOE
JleicTBMe TeHa. MHOXKeCTBEHHbIM ajuie/ii3M. B3auMoziericTBUe Heaslie/bHbIX
reHoB. KommyiemeHTapHOCTh. JnucTas. [Tonmmumepus.

['eHEeTMUYECKUM KOHTPOJIb Pa3BUTUSI PACTEHUM, )KUBOTHBIX U Ue/IOBeKa, a
TakKe (DU3M0JIOTUUeCKUX TIPOLIeCCOB, TOBeAEHUs] U KOTHUTHMBHBIX (DYHKIIUIA.
'eHeTHYeCcKWe MeXaHU3Mbl CUMOHOTeHe3a, MeXaHW3Mbl B3aMMOJENCTBUS
«X039MH — TlapasuT» M «XO035MH — MHKPOOMOM». ['eHeTHUecKHe acIieKThl
KOHTPOJISI U U3MeHeHHUsI Hac/le/[CTBeHHOM MH(OopMaliK B TTOKOJIEHUSIX K/IeTOK U
OpraHH3MOB.

JleMoHCTpanuu

[Toptpetsl: I'. Mengesnb, T. MopraH.

Tabsuiel U cxembl: «IlepBblii W BTOPOM 3akKOHBI MeHzesns», «Tperuit
3aKOH MeHpensi», «AHanu3upyoliee CKpelLLBaHue», «HenonHoe
noMuHUpOoBaHUe», «ClierJieHHOe Hacje/lloBaHWe TIPU3HAKOB Y /IP030(UIbI»,
«[enetTuka mona», «Kapuotun uenoBeka», «KapuoTumn Jpo3o@uibi»,
«Kapuotun ntuipl», «MHOXECTBEeHHbIM ajieusM», «B3aumopelncTBre
reHoB».

Ob6opyznoBaHue: Mojenb [js JAeMOHCTPALMA 3aKOHOB eJWHO000pa3us
rubpuioB TI€PBOTO TIOKOJIEHWS W pacIleryieHusi TIPU3HAKOB, MOJeNb IS
JIeMOHCTpALMM 3aKOHAa HEe3aBUCHMMOI'0 Hac/ielOBaHUs TPU3HAKOB, MOJe/b AJIs
JIeMOHCTpALM CLETJIEHHOTO Hac/ie[J0BaHWs MPU3HAKOB, CBETOBOM MUKPOCKOTI,
MUKpornpenapar: «/po3odusa».

IlpakTuueckasa pabora «lI3yueHue pe3ynbTaTOB MOHOTHOPHAHOTO
CKpeIlUBaHus y 1p030(UIbI».

IlpakTuyeckasa padora «lI3ydyeHue pe3ynbTaToOB JUTHOPUAHOTO
CKpeIlUBaHus y 1p030(UIbD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHUYUBOCTH

B3auMozieiicTBue TreHOTUNa W cpefibl Npyu (OPMUPOBAHUK (PeHOTHUIIA.
M3mMeHUMBOCTL TMpH3HAaKOB. KauecTBeHHble Y KOJMYECTBEHHbIE TIPH3HAKU.
Buzibl M3MeHUMBOCTU: HEHaC1e[ICTBeHHAs! U Hac/1eICTBeHHasl.

MoaudukaloHHass W3MeHUYMBOCTb. Posib cpefibl B (hOpMUpPOBaHUU
MOAU(PUKALIMOHHOM V3MEHUYMBOCTU. Hopwma peakiuu TIpU3HaKa.
BapuanmonHbii psi; U BapuanuoHHasi KpuBasi (B. MoranHceH). CpoiicTBa
MOIU(PUKALIMOHHON U3MEHUHBOCTH.

I'eHoTHUIIMUECKAas HN3MEHUYMBOCTb. CBolicTBa reHOTUITNUEeCKOU
N3MEHUYMBOCTH. BI/I,Z[I)I FeHOTUITMUYeCKOM W3MEeHUMBOCTH: KOM6I/IHaTI/IBHaH,
MYyTdLIMOHHAA.

KoMOnHaTHBHAsE MU3MEHUMBOCTh. Mel03 M II0JI0BOM ITPOLIeCC — OCHOBA
KOMOMHATHBHOM W3MEHUHMBOCTH. Pojib KOMOWMHATHUBHOH W3MEHUHMBOCTH B
CO3/laHMY TeHeTHYeCKOro pa3Ho00pa3us B rpefiesiax OJHOTO BU/A.

MyTalMoHHasi W3MeHUUBOCTb. BU/IbI MyTal[uii: TeHHble, XPOMOCOMHbIE,
reHoMHble. CIIOHTaHHble W WHAYLMPOBaHHble MyTalluu. $epHbie U
LUTOr1Ia3MaTuuecke wmyTtauuu. (ComaTHyeckKve U TI0JIOBble  MyTal[uu.
[TpuuriHbl BOZHUKHOBEHUSI MyTaluii. MyTareHbl U WX B/IUSIHUE Ha OPraHU3MBbI.



3aKOHOMEpPHOCTU MYTALJMOHHOI'O Mporecca. 3aKOH OMOJIOTUYECKUX PSiZIOB B
Hacsie[cTBeHHOU u3meHunBocTy (H.M. BaBunoB). BHesiepHasi U3MeHUMBOCTD U
HaC/1eICTBEHHOCTb.

OnueeHemuka U 35NU2EHOMUKd, pO/Ab 3SNuU2eHemuueckux (Qakmopos 8
HACcAe008aHUU U USMEHYUBOCMU (peHOMUNUYECKUX NPU3HAKO8 Yy OP2aHU3MOB.

JleMoHCTpanuu

[Toptpetsr: I'. e ®pus, B. MoranHcen, H. V1. BaBusios.

Tabmuiel u  cxeMbl: «Buabl W3MeHUMBOCTW», «MoauduKaioHHas

W3MEHUUBOCTbY, «KombuHatvuBHast U3MEHUUBOCTbY, «Mei103»,
«OrmmomoTBopeHne», «I'eHeTHueckre 3a0o0/ieBaHMS  uUejioOBeKa», «Buabl
MyTaLA».

Ob6opyzoBaHue: XUBbie U TepOapHble YK3eMIISIPhl KOMHATHBIX PaCTeHUH,
pUCYHKU ((poTorpadun) >KMBOTHBIX C Pa3/TMUHBIMUA BUIJaMU U3MEHUUBOCTHU.

JIaGopaTopHas pabora «VccnepoBanue 3aKOHOMEPHOCTeHN
MOJU(PUKALIMOHHOM UW3MeHUMBOCTU. [loCTpoeHWe BapUAllMOHHOTO psa U
BapUaLlMOHHOU KPUBOW».

IlpakTuyeckasa pabora «Mytaruu y [Apo3oduibl (Ha TOTOBBIX
MUKpOIIperaparax)».

Tema 14. I'eHeTHKa ues10BeKa

Kapuotun uenoBeka. MexayHapo/iHasi MporpaMma UCC/ieJ0BaHusl TeHoMa
yesoBeka. MeToapl W3ydyeHUSI TEHETUKM UejlOBeKa: TreHeaJoruyecKui,
0JIM3HEI0BbIH, LIUTOTeHeTUYeCKUU, MOMYISILUOHHO-CTaTUCTUYECKUM,
MOJIEKY/ISIPHO-T€HeTUUeCKUN. CoBpeMeHHOe  ompejfieJieHWe  T[eHOTHIIA:
MOJTHOTEHOMHO€E CEeKBEHHWPOBaHWe, TeHOTUITUPOBAHUE, B TOM YUCJIe C TIOMOILbIO
[MlIP-ananu3a. HacnexnctBeHHble 3aboneBaHuss uesioBeka. [eHHble U
XpOMOCOMHBIe ~ 0o0/ie3HM  uesioBeKa.  bosesHn C  Hac/leACTBeHHON
TpeipacroiOKeHHOCTHIO. 3HaueHue MeIULIMHCKOU reHeTHUKU B
TIpeIOTBPAI[eHUH U JIeUeHUM TeHeTHYecKuX 3abosieBaHUM vesioBeka. MeuKo-
reHeThuYecKoe KOHCYJ/IbTUPDOBaHUe. CTBOJIOBBIE KJIETKHU. [Tonsitne
«TeHeTUYeCKOr0 Tpy3a». OTUUeCKHWe acCreKTbl HCC/ie[joBaHui B obmactu
peJaKTUPOBAHUS TeHOMa U CTBOJIOBBIX KJIETOK.

leHeTuueckue GaKTOPbl TOBBIIIEHHOW UYyBCTBUTE/NLHOCTH 4YejioBeKa K
¢bu3nueckoMy UM XMMUUECKOMY  3arpsi3HeHHI0  OKpY>Karollleil  CpeJbl.
['eHeTHMUeCKasi mpepaco/0KeHHOCTh YeI0BeKa K MaTOJ/IOTUsIM.

JleMoHCTpanuu

Tabsuiiel U cxembl: «KapuoTuIl yesioBeka», «MeTo/bl U3yUueHHs TeHeTHKU
yesioBeKa», «I'eHeTHUeckue 3ab0/1eBaHUS UeIOBEKa».

IpakTuueckas pabora «CocraByieHHe U aHaIN3 POOCTIOBHOM».

Tema 15. Cetekijusi OpraHu3MoB

[omecTyKalss Y ceneKUuus. 3apoXKJeHWe CeJIeKIMA W JOMeCTUKAaLUU.
Yuenne H. W. BaBwioBa o lLleHTpaX NpPOMCXOXKIEHUSI W MHOr0oo0Opa3ust
KYJIbTYDHBIX pacTeHUW. Po/ib cenekumu B CO3[@HUM COPTOB PaCTeHUU U TOPO/]
KUBOTHBIX. COpT, mnopoAa, IUTaMM. 3aKOH TOMOJIOTUUECKUX pSlIOB B
Hac/ieACTBeHHOM u3MeHunMBocTu H. U. BaBusoBa, ero 3HaueHue [Jis
CeJIeKIIMOHHOU PabOoTHhI.

MeTopl CeneKI[MOHHOM paboThl. VMICKyCCTBEHHBIM OTOOp: MacCOBBIA U
VHAVBUAYalbHbIA.  OTambl  KOMOWHAILMOHHOW  celeKiuu.  VcribITaHue
MIPOM3BOUTeel TI0 TIOTOMCTBY. OTOOp IO TE€HOTUITy C TIOMOIIBIO OI|eHKH
(deHOTHIIA TOTOMCTBA U OTOOP T10 TeHOTHUITYy C TTOMOIIbI0 aHamm3a JHK.

WcKycCcTBeHHBIE MyTareHe3 KaK MeTOJ] CeJeKI[MOHHOW  paboThI.
PafyiallMOHHBIN YW XUMWYECKUM MyTareHe3 KakK WCTOUHUK MYyTaluu Yy



KYJbTYpHbIX (DOpM OpraHu3moB. Vcrosib30BaHHe MeHOMHOTO pelaKTHPOBaHUs
1 MeToZioB peKoMOrHaHTHBIX [JHK a7 TosryueHUs ICXOHOTO MaTepuasa s
CeJIeKLIUMU.

[TonyueHue TIOJIUTJIONU/IOB. BuyTpuBuaoBas rubpuan3arys.
B/M3KOpOoACTBEHHOe — CKpellfuBaHWe, Wi WHOpuAuWHT. HepopacTBeHHOe
CKpell[iBaHue, WK ayTOpuAuHT. ['eTepo3uc U ero npyuuMHbL. VIcrionb3oBaHMe
retepo3uca B ceniekiiuu. OtaanénHas rubpuansanus. IIpeogonenue 6ecrinogus
MEXBHU/IOBBIX THOPUAOB. [IOCTIKEHHWsS CeJIeKIIMA pacTeHWd W >KUBOTHBIX.
«3enéHas pesoaroyusi».

CoxpaHeHre U U3ydyeHue TeHEeTUUYeCKUX PeCypCOB KYJIbTYPHBIX paCTeHUU
U WX [JUKAX poJuded [ CO3JaHWs HOBBIX COPTOB U TuUOpUIOB
CeMbCKOXO3IUCTBEHHBIX KYJIbTYp. M3yueHue, coxpaHeHue Uu ynpaejneHue
2eHeMuUUeCKUMU  pecypcamu  CeAbCKOXO3AUCMBEeHHbIX U  NPOMbIC/A08bIX
JICUBOMHBIX 8 UeaiX Y/AyYWeHUsl Cyuwecmeylowux U CO30aHUsi HOB8bIX NOpoo,
JAUHULl U KPOCCOB, 8 MOM HucC/le C NpuUMeHeHUeM COBPeMEeHHbIX Memooos
HAYYHbIX UCCAe008aHUll, nepedosbix udell U NepCcneKmueHbIX MmexHoA02Ull.

JleMoHCTpanuu

[Toptpetsr: H. W. BaBunos, Y. B. Muuypun, I'. [I. Kapneuenko, II. II.
JlykbsineHko, b. JI. Acraypos, H. bopsoyr, 1. K. bensies.

Tabmuiel U cxeMbl: «L][eHTpPbl TIPOMCXOXKEHHUST W MHOroobpasus
KYJIbTYDHBIX pacTeHWl», «3aKOH TOMOJIOTMYECKUX DSiZIOB B HaC/IeACTBEHHOU
W3MEHUMBOCTH», «MeToabl cenekuun», «OTmanéHHas ruOpuaAn3aIiis»,
«MyTareHes».

JlaGopaTopHass pabora «li3ydyeHue COpPTOB KY/JIbTYPHBIX pacTeHUM U
MOPOJ, JOMAIIHUX )KUBOTHBIX.

JlaGopaTopHas pabdora «l/i3yueHrie METO/JOB CeIeKI[UN PaCTEHUI».

IIpakTHyeckas padora «IIprBHUBKa pacTeHUI».

IKcKypcusi «OCHOBHbIE METO/bl U AOCTWXKEHUSI CeJIeKLUU PACTeHUN U
JKABOTHBIX  (HAa  CeJIeKLMOHHYIO CTaHLUIO, TJIEMEHHY0 bepmy,
COPTOMCITBITAaTeIbHBIA YUYaCTOK, B TeIUIMYHOE XO3fWCTBO, B Jjaboparopuio
arpOyHHBEPCUTETA WU HAYUHOTO LIEHTPA)».

Tema 16. BHOTeXHO/I0TUSA U CHHTeTHYeCKass OUo/I0rust

OOBeKTbI, UCTIONb3yeMble B OMOTEXHONIOTUU, — K/IETOUHbIe W TKaHEeBbIe
KYJbTypbl, =~ MHKDOOPraHM3Mbl, = WX  XapakKTepucTuka. TpaauliMoHHas
buoTexHo/IOTHSA: XJleOorieueHre, TIOAyueHHe KHC/IOMOJIOUHBIX ITPOJYKTOB,
BUHOZeMe. MukpoOuosiorndeckuii cuHTe3. OO0BEKThl MUKPOOMOIOTHYeCKUX
TexHomorui. [Tpor3BocTBO Gesika, aMUHOKHC/IOT M BUTAMUHOB.

Co3maHue TeXHOJIOTUM UM MHCTPYMEHTOB 1ie/ieHarpaB/ieHHOT0 M3MeHEeHUs
M KOHCTPYMPOBaHUSI TE€HOMOB C LieJIbl0 T[I0JIyYeHUs] OpPraHusMOB M UX
KOMITOHEHTOB, CO/IeP’KalllX He BCTPeuarolyecs B MPUpofie OMOCUHTeTHYeCKHe
Iy THU.

KnetouHast uHkeHeprs. MeTo/ bl Ky/IbTYPhI KJIETOK U TKaHeW pacTeHUW U
KUBOTHBIX. Kpuobanku. Comarvdueckasi TruOpuAu3aidss W COMATUUYECKUN
smbpuoreHes3. Vcro/sb30BaHre Taryiou/IoB B CesieKIKA pacTeHuid. [losnyueHue
MOHOK/IOHA/IbHbIX aHmumen. Hcnonbsosanue MOHOK/IOHA/IbHbIX u
NOAUKAOHA/IbHbIX aHmumen 8 MmeduyuHe. VICKyCCTBeHHOe OILI0/IOTBOPEHHUE.
PeKOHCTpyKLMS  SIMLEKIETOK U KJIOHMDOBaHHWE  JKMBOTHBIX.  MeToz
TPaAHCIUIAHTALIUU sifiep KJIeTOK. TexHosno2uu 0300poe/ieHust, Ky/JAbmueupoeaHus u
MUKPOK/IOHA/IbHO20 PA3MHONMCEHUS Ce/bCKOXO035LCMBEHHbIX KY/Abmyp.

XpOMOCOMHasi U TeHHasi WMHXeHepus. VICKyCCTBeHHBIM CHUHTE3 TeHa U
KOHCTpyupoBaHue  pekoMOwHaHTHbIX JIHK. Co30aHue  mpaHc2eHHbIx



op2aHu3mos. JlOCTW>KeHUsi UM MepCHeKTWBbl XPOMOCOMHOW UM TeHHOU
WHXeHepuHu. DKOJIOTUYeCKre U 3THUecKue MpobieMbl TeHHOM MH)KEHEPUH.

MeauiHckre OuoTexHosioruu. IloctreHoMHasi 1udpoBas MeAWIIMHA.
[TLP-guarHocTtvka. MeTaO0O/MOMHBIM aHa/INW3, TEHOL[EHTPUYEeCKUH aHasIu3
[poTeoMa 4YejioBeKa [iI1 OLIeHKU COCTOSHHUSA ero 340poBbs. Vcrosb3oBaHue
CTBOJIOBBIX KJI€TOK. TaprerHas Tepamusi paka. 3D-OuouwmkeHepus mjis
pa3paboTKu (GyHJaMeHTa/TbHbIX OCHOB MEAWLIMHCKUX TEeXHOJIOTHH, CO3/[aHUs
KOMIIJIEKCHBIX TKaHel coueTaHWeM TeXHOJIOTH TPEXMePHOro OMOTIPUHTHHTA U
ckaddonguHra s pelieHurs 3a/ad epcoHaIu3upOBaHHON MeULIVHBI.

Co3jaHe BEKTOPHBIX BAKI[WH C I[e/ibl0 obecrieueHrsi KOMOMHHUPOBAHHOM
3amuTel 0T Bo30Oyauteneli OPBU, ycraHOB/eHre MOJIEKY/ISIPHBIX MeXaHHW3MOB
¢ynkimonrpoBanuss PHK-comepxkaiiux  BHUPYCOB, BBI3BIBAIOIIUX  0CO00
oracHble 3a00/i1eBaHUs UesiOBeKa U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuiet u  cxeMmbl:  «Vcrionb3oBaHWe ~ MHUKDPOOPTaHW3MOB B
MPOMBILLIJIEHHOM  TIPOU3BOACTBe», «KijietouHass uvHxeHepus», «['eHHas
HNH)XEHEDUSI».

JIaGopaTopHas pabora «l/3ydyeHre 00HeKTOB OHOTEXHOIOTH.

IIpakTHyeckas pabora «IlonyueHre MOTOYHOKUC/IBIX TIPOAYKTOBY.

JKcKypcusi «buotexHonoruss — BaKHeHIllasg TIPOU3BOJUTE/bHAsI CUia
COBPEMEHHOCTH (Ha OMOTexXHOI0ruueckoe MPOU3BO/CTBO)».

11 K/TACC

Tema 1. 3apokieHre U pa3BUTHE 3BO/IIOIUOHHBIX MpeACTaB/IeHUMU B
ouoJiorum

OBoyitoLMOHHass Teopuss Y. [lapBuHa. IIpeArocbUIKM BO3HUKHOBEHUS
fapBrHu3Ma. 7K1W3Hb U HayuyHad AearenbHoCTs Y. [JapBuHa.

[OBwKyique cuabl 3BoOLuMU  BUAOB 1o Y. /JlapBuHy (BbICOKast
WHTEHCUBHOCTb Pa3sMHOKeHUsI OPraHuM3MOB, HacJ/ie[CTBeHHas W3MeHUUBOCTb,
6opbba 3a CylijecTBOBaHHWe, eCTeCTBEeHHbIN W UCKYCCTBEHHBIN 0TOOD).

Odopmnenre cuHTeThueckoi Teopuu sBomoiuu (CT3I). HeirpanbHas
Teopusi 3Bosold. CoBpeMeHHass SBOMIONMOHHAs Owosorus. 3HaueHHe
3BOJIFOI[MOHHOW Teopud B (HOPMUPOBAHMK €CTeCTBEHHO-HAayUHON KapTHHBI
MHUpa.

JleMoHCTpanuu

[TopTpetsl: Apuctoresib, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
KroBbe, U. lapBuH, C. C. YetBepukos, Y. U. lImanserayseH, k. XongenH, /.
K. besnses.

Tabmuier w1 cxembl: «CucreMa >kuBou mipupozbl (o K. JIuHHE0)»,
«JlecTHulla >XUBBIX cyuiecTB (1o Jlamapky)», «MexaHusMm (opMUPOBaHUs
npucriocob/ieHnid y pacTeHWM W XKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTta mnyremtectsusa Y. [dapsBuHa», «Haxozku Y. [lapBuHa», «Dopmbl
OopeObI 32  cyilecTBoBaHMe», «Ilopogpl  roaybeti», «MHoroobpasue
KYJbTYpHbIX (DOpM KamycTbl», «Ilopo/ibl [OMalIHUX >XUBOTHBIX», «(Cxema
obOpa3oBaHuss HOBbIX BHAOB (Mo Y. /[lapBuHy)», «CXemMa COOTHOIIIEHUS
JIBWXKYLLIMX CUI 3BOTIOLUN», «OCHOBHBIE MOJIOXKEHUS CUHTETUYECKOW TeOpUM
SBOJ/IFOLIAN .

Tema 2. MUKpPO03BO/IIOLiUA U eé pe3y/IbTaTbl

[TonysiALusi Kak SJ/ieMeHTapHas euHULla 3BOoJIOLMU. CoBpeMeHHbIe
METO/Jbl OI[eHKH TEeHeTHUYeCKOro pa3HOOOpa3usi W CTPYKTYPhI TIOMYJ/ISALUM.



N3meHeHue reHO(MOHJA TOMY/ISLMA KaK 37eMeHTapHOe 3BOJIIOIL[MOHHOE
siBJIeHKe. 3aKOH reHeTHUecKoro paBHoBecus /x. Xapau, B. BaiinGepra.

OnemeHTapHble (DAKTOPBI (ABWKYIIME CUJ/Ibl) 3BOMIOLMU. MyTallMOHHbIN
nporjecc. KombOuHaTvBHas W3MeHUMBOCTh. /[lpeiid TeHOB — CiydaiiHble
HeHaripaB/ieHHble UW3MeHeHUs 4YacToT asiesied B mnomysasauusx. IOddekT
ocHOBaTesis. Dpgpekm 6ymbLiouHo20 2opabiwika. CHudCeHue 2eHemuueckoz2o
paszHoobpasus: npuduHbl U cnedcmeus. IlposieneHue 3¢hpekma Opelicha 2eHos 8
bonbwuX U Manblx nonyaayusax. Murpaiuu. M3ongmus  TIOMyJISIui:
reorpaduueckas (MpocTpaHCTBeHHasi), Oroorudeckasi (pernpoAyKTHBHAs).

EctecTBeHHBbIM 0TOOp — Hampas/stoimi (akrop 3Boyolmu. Dopmbl
eCTeCTBEHHOTO O0TOopa: [JBWXKYIIWH, CTabOWIM3UDPYIOU[UH, pa3pbIBaIOIIUMA
(au3pynTuBHBIN). [TosoBoM 0TO60OpP. BO3HMKHOBEHME W 3BOJIIOLMS COLIUATBLHOTO
roBe/ieHUs1 YKUBOTHBIX.

[Tpucrioco6/1eHHOCTh  OPTaHM3MOB KaK  pe3y/JbTaT MHMKDPO3BOJIIOLIUM.
Bo3HUKHOBeHre  TpUcriocobieHWt y  opraHu3MoB. ApomMopdo3bl U
WM0a/larTalvu. [Tpumepbl TIPUCITOCOOIeHUIA y OpraHU3MOB:
MopdoJsiornueckue, GHU3NOJOTHUECKHe, OMOXHMUUECKHe, TIOBeJIeHUeCKHe.,
OTHOCUTETLHOCTh MPUCTIOCO0/IEHHOCTH OPTaHU3MOB.

Buj, ero KputepuuM U CTPyKTypa. BupooOpa3oBaHWe Kak pe3y/bTaT
MHUKPO3BOMIOIMH. V30Ms1Ms — KrodyeBoi ¢dakTop BHUAooOpa3oBaHus. IlyTu u
CrIoCo0BI BH1000pa30oBaHus: ajyionaTpuueckoe (reorpacuueckoe),
cUMMaTpuyeckoe  (3KOJIOTUYeCKoe), «MTHOBeHHOe»  (TIO/MILIONr3allys,
rubpuan3anys). JuTelbHOCTE 3BOTFOI[MOHHBIX TTPOL[ECCOB.

MexaHu3Mbl (OPMHUPOBaHKS OMOIOTMUECKOT0 Pa3HOOOpa3sysl.

Posib  3BOMIOIMOHHOW OHo/iorMd B pa3paboTKe HayuHbIX MeTO/IOB
coxpaHeHusi 6rmopa3HooOpa3usi. MUKDPO3BOJIIOLSA U KO3BOJIOIMS T1apa3uTOB U
X XO03seB. MexaHu3Mbl (HOPMUPOBAHUSI YCTOMUMBOCTH K AHTUOHMOTUKAM U
Cr1ocoObI OOPLOBI C HEH.

JleMoHCTpanuu

[Toptpetsi: C. C. YUeTBepukos, 3. Manp.

Tabsuiel ¥ cxeMbl: «MyTal[MOHHasE W3MEHUHBOCTb», «IlomyssiijuoHHas
CTpyKTypa BuZa», «Cxema TmposiBieHUs 3akoHa Xapau—BaitHOepra»,
«[IBKylllie CWIbl 3BOMIOLMW», «JDKOJOrMYecKass WU30JIALUs  Tony/sui
ceBaHCKOU (popemn», «I"eorpaduueckass U30/SIUSA TUCTBEHHUI[EI CHOMPCKON U
JTUCTBEHHHULIbI JJaypCKoil», «[1omy/isiiMOHHbIE BOJIHBI UYMCIEHHOCTH XUIIHUKOB
1 XepTB», «Cxema [JeMCTBUS eCTeCTBeHHOro otrbopa», «Popmbel OOpLOBI 3a
CylljecTBOBaHUe», «HAyCTpuanbHbIA MenaHu3M», «KuBble HCKOIaeMble»,
«[TokpoBUTeNLCTBEHHAs OKpacka >XMBOTHbIX», «lIpefmymnpeskjatoiijas OKpacKa
JKUBOTHBIX»,  «®Du3nonoruueckue  ajgantaiuu»,  «[IpucnocobseHHOCTh
OpraHu3MOB U €€ OTHOCUTEe/bHOCThb», «Kputepum Buza», «Buabl-IBOMHUKU»,
«Ctpyktypa BWga B 1nipupozie»,  «CrocoObl  BHI000pa30BaHMSI»,
«['eorpaduueckoe BHZI000pa3oBaHre TPEX BHU/IOB JIAHJBILIEN»,
«DKoJ/Ioruueckoe BUj000pa3oBaHye BUJOB CUHMI, «[10MMIIONBI paCTeHHI»,
«KartycTHo-pejeuHbIit ruOpry».

Ob6opyznoBaHue: repbapuu pacTeHWi, KOJ/UIEKIIMM HACeKOMBIX, uydesia
NITUL] ¥ 3Bepeil C TIpUMepaMH PA3/UYHBIX TPUCTOCObOIeH, uydesa TITHL] U
3Bepel pa3HbIX BHZOB, TepOapvM pacTeHWM OMM3KKWX BHIOB, 00pa30BaBIIMXCS
Pa3TMYHBIMU CITOCOOAMM.

JlaGopaTopHasi pabora «BbissB/ieHre W3MEHUMBOCTH y ocobeli ofHOTO
BUIa».



JlaboparopHast pa6ora «[IpucrocobnieHusi OpPraHM3MOB M HUX
OTHOCUTE/TbHas 11e/1eC000pa3HOCTh».

JlaGopaTopHass paGora «CpaBHeHHe BHJOB TI0 MOP(OJIOTHUECKOMY
KPHUTEDHUIO».

Tema 3. MaKpo3BoO/IIOLMA U €€ pe3y/ibTaThl

Metoapl U3yueHUs MakKpO3IBOJIIOLMU. IlajieoHTO/IOrMUeCKUe MeTo/bl
v3yueHusi sBoyoluM. [lepexogHble Gopmbl U (QuIOreHeTUUYeCKrue psiJibl
OpraHu3MOB.

buoreorpaduueckre MeTo/ibl U3yueHus 3BositoluU. CpaBHeHHe (P/iopbl U
(ayHbl MaTepUKOB M OCTPOBOB. broreorpaduueckuie obsactu 3emnd. Bumbi-
SH/IEMUKU U PEJTUKTHI.

OMOpHOIOTHYECKe U CPaBHUTEIbHO-MOP(HOJOrHUYEeCKHe  MEeTO/bI
M3y4yeHus 3BOJIIOLMU. ['eHeTHUeCcKre MeXaHU3Mbl 3BOJIIOLIMM OHTOreHe3a U
TOSIBJIEHUS]  SBOJIFOLIMOHHBIX HOBILIECTB. ['OMOJIOTMYHbIE W aHAJIOTUYHbIE
oprasbl. PyayMeHTapHble OpraHbl U aTaBuU3Mbl. MOJIeKYy/IsIDHO-TeHeThUeCKue,
OuoXyMUUeCcKre W~ MareMaTHUeCKHe MeTO[bl  W3YUeHHWsS  SBOJIIOIUH.
["'omosioruuHbie reHbl. CoBpeMeHHbIE MeTO/bl TTOCTPOeHUs (UIOTeHeTHUeCKUX
JlepeBbeB.

XPpOMOCOMHbIE MyTaLlUU U 3BOJIFOL[MS TeHOMOB.

OO6iue  3aKOHOMEPHOCTH  (TIpaBW/Ia) 3BOMIOLMH. [IpuHYyun CMeHbl

¢yHkyull. HeobpatuMocCThb 3BOJIFOLIUM. AjariTvBHas pasuarusi.
HepaBHOMEpPHOCTb TEMITIOB 3BOJTFOLIUM.
JleMoHCTpanuu
[Toptpetsi: K. M. B3p, A. O. KoBanesckui, . Mromnnep, 3. ['ekke/b.
Tabmuiel W CXeMbl: «DUnoreHeTUYECKUM  psifi  JIOLIA[n»,

«ApxeonTepuKkc», «3Bepo3yOble sirepbi», «Crteronedasnsl», «PUHUODUTHI»,
«CeMeHHbIe TaroOpPOTHUKW», «buoreorpadguueckue 30HBI 3emaun», «/peiid
KOHTHUHEHTOB», «PenukThl», «HauanbHble CTafiud 3MOPHUOHA/IILHOTO Pa3BUTHS
MO3BOHOUHBIX J>KMBOTHBIX», «['OMOJIOTMUHBIE W aHAJIOTUYHBIE OpPTraHbD»,
«PynumeHTBI», «ATaBU3MbI», «XPOMOCOMHbIE HabOpel Ue/oBeKa U
IIMMIIaH3e», «[JlaBHbIe HaIlpaB/IeHUsI IBOIOLMN», «OOIIe 3aKOHOMEPHOCTH
SBOJ/IFOLIAN .

ObopyznoBaHue: KOJJIEKIMH, repbapuu, MYJISHKH HWCKOTIaeMbIX OCTaTKOB
OpPraHW3MOB, MYJ/ISDKA TOMOJIOTUYHBIX, AHA/JIOTUYHBIX, PyJMMEHTapHbIX OPraHOB
Y aTaBU3MOB, KOJIJIEKLIUA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pasBuTHE )XU3HU Ha 3emie

HayuHble TUIOTe3bl MPOUCXOXKAEHUS XU3HU Ha 3emsie. AOuUoreHes u
rnaHcriepMusi.  JloHayuHble — TIpefCTaB/ieHUss O  3apOXKAEHWU  JKU3HU
(kpeauuoHu3M). ['mrmoTe3a TMOCTOSTHHOTO CamMO3apOXKAEHUSI >KU3HU U eé
onposepkeHue onbitamu @P. Pegu, JI. Cnamwianuanu, JI. TIlacrepa.
[TpoucxoxaeHre >XU3HU U aCTPOOHOIOTHS.

OCHOBHBIe  3Talbl  HEOPraHUYeCKOW  3BOMOLMM.  [l1aHeTapHas
(reosoruueckasi) >SBOMIOIMS. XHWMHUYeCKass SBOIOLMA. AOWOreHHBIM CHHTE3
OpraHnyeckux BelecTB M3 HeopraHudeckux. Oneir C. Mwuiepa u I'. FOpwu.
Ob6pa3oBanue TMosmMMepoB U3 MoHOMepoB. KoaijepBaTHast turotesa A. U.
OmnaprHa, rHroTe3a mepBuuyHoro OynboHa J[IkK. XosifeiiHa, reHeTHYecKas
runiote3a I'. Ménnepa. Pubosumer (T. Uek) u rumote3a «mupa PHK» V.
I'unbepra. PopMrpoBaHre MeMOpaH U BO3SHUKHOBEHHE ITPOTOK/IETKH.

Nctopuss 3emn U meToApl e€é usyueHus. Vickormaemble OpraHhvyecKue
OCTaTKW. ['eoxpoHosioruss W eé MerozAbl. OTHOCUTeNbHast U abCOMIOTHAS
reoxpoHoJiorus. ['e0XpoHo/ioruueckas 1iKasa: S0Hbl, 3pbl, IEPUO/bI, STIOXHU.



HauanbHble 3Tanbl OpraHUYecKoM 3BO/OLMM. [losiBieHWe W 3BOOLIUS
TIePBBIX KIETOK. DBOMIOIMSA MeTabosr3Ma. Bo3HUKHOBeHMe TIePBBIX 3KOCHCTEM.
CoBpeMeHHble MUKpOOHble OWOMIEHKA KaK aHajor IIepBbIX Ha 3emiie
coobirecTB. CTpoMaTOMUThI. [IpOKapUOTHI ¥ 9YKApHOTHI.

[TpourcxoxxgeHue 5YKapuoT (cumbuorenes). OBOJIIOLIMOHHOE
MPOUCXOXKeHre BUPYCOB. [IponcxoXkaeHrue MHOTOK/JIeTOUHBIX OPraHM3MOB.
BO3HUMKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOK/IETOYHBIX OPTaHU3MOB.

OCHOBHbIe 3Tarbl 3BOJIFOL[MU BBICIINUX pacTeHui. OCHOBHbIe apoMOpP(O3bl
pactenui. Beixopn pacteHur Ha cyuy. [losiBieHVe CHOpPOBBIX pacTeHUM H
3aBoeBaHve vmM Cylid. CemeHHble pacTeHus. [IpoucxokaeHWe LBETKOBBIX
pacTeHuH.

OCHOBHbBIe 3Tallbl BOIOLMU >KUBOTHOTO Mupa. OCHOBHbIe apomMop(}o3bl
JKUBOTHBIX. BeH/ickast payHa. KeMOpuiicKuii B3pbIB — MOsIB/IEHHE COBPEMEHHBIX
TUMOB. IlepBble XOpAOBbIE JKUBOTHbIE. JKM3HB B BOZE. OBOJIOLUSA
MO3BOHOUHBIX. [IpoucxokgeHne amdubuii u penTwmid. IIpoucxoxaeHue
M/IeKOMUTaroMX W ntull. [IpuHiun kmaoueBoro apomopdos3a. OcBoeHUe
6€eCri03BOHOYHBIMU 1 TI03BOHOUHBIMU >KUBOTHBIMU CYIIIH.

Pa3ButHe Xu3HM Ha 3emsie 1O 3paM M MepUoJaM: apxeu, MpoTepo30u,
rasie030i, Me3030H, KaiiHO30uM. OOIas XapakTepucTHKa KaumaTa |
reojiornyeckux mpoteccoB. [losgBieHre U pacLBeT XapaKTepHbIX OPraHWU3MOB.
Yrneobpa3oBaHue: ero yC/IOBUS U B/IMsIHYE Ha Ta30BbIM COCTaB aTMOCGhEpHI.

MaccoBbie BbIMUpaHUs — 3KOJIOTAUECKUEe KPU3KUChI Npouuioro. [IpuumHbL
Y CJIeICTBUSI MacCCOBbIX BbIMUpaHUN. COBpPEMEHHBI 5KOJOTUUECKUH KPHU3UC,
ero ocobenHoctH. I[IpobeMa coxpaHeHus OMopa3HO00Opa3us Ha 3emiie.

CoBpeMeHHasi CUCTeMa OpraHuueckoro mupa. [IpuHLuIbl Kiaccudukaium
opraHu3mMoB. OCHOBHbIE CUCTEMaTHUYeCKHUe TPYIIbl OPraHW3MOB.

JleMoHCTpanuu

[Toptpetsr: @. Peau, JI. Criasanuanu, JI. Ilacrep, . . MeuHuUKOB, A.
. OnapuH, [x. Xongenn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmmipl u cxembl: «Cxema ombiTa @. Pean», «Cxema ombita JI. ITacTepa
[0 U3YYEHUIO CaMo3apokaeHus >Xu3Hu», «Cxema ombita C. Mwuanepa, I
FOpu», «3Tanbl HEOPraHMYeCcKOr 3BOJIOLIMNY, «['e0XpoHO/IOrMyecKas IiKaaa»,
«HauanbHble 3Tambl  OpraHWYecKkod SBoMOIUMH», «CxeMa oOpa3oBaHus
9YKapUOT MyTéM cuMOuWoreHesza», «CucTemMa >XMUBOW MpUPOJbD», «CTpoeHHe
BUpyca», «Apomopdo3bl pacreHuil», «PuUHUOGUTEY, «OHOKIETOUHBIE
BOJOpOC/IN», «MHOTOK/JIeTOUHble BOAOPOCIW», «Mxu», «llarilopoTHUKUY,
«['omocemenHble pacTteHusi», «OpraHbl LBeTKOBBIX pacTeHui», «Cxema
pa3BUTUSI KUBOTHOTO MHpa», «ApomMop(]o3bl >KUBOTHbIX», «[IpocTeiiiiivie»,
«Kumeunononoctaeie», «Ilmockue uepBu», «YmeHHUCTOHOTHE», «PbIObI»,
«3eMHOBOJHbIe»,  «IIpecmbikaronuecsi», «IITULb», «MJIEKOMIUTAIOILIAEY,
«Pa3BuTHe >XM3HU B apxehCKoul 3pe», «Pa3BUTHe >KU3HU B IIPOTEPO30MCKOM
spe», «Pa3BuTue >KW3HM B [a/lie030MCKOM 3pe», «Pa3BUTHE >KU3HU B
Me3030MCKOU 3pe», «Pa3BUTHE >KU3HW B KaMHO30MCKOU 3pe», «CoBpeMeHHast
CUCTeMa OPraHuYeCcKOro MUpa».

Ob6opyznoBaHue: repbapyy pacTeHWM pa3/UUHBIX OTAE/OB, KOJIIEKI[UH
HAaCeKOMBIX, BJaXHble MpernapaTbl >KUBOTHBIX, PAaKOBHMHBI MOJUTFOCKOB,
KOJIJIEKLIUM WIJIOKOXKUX, CKeJleTbl MO3BOHOYHBIX >KMBOTHBIX, Yyuesa ITUL] U
3BepeM, KOJUIeKIIMM OKaMeHeJIOCTeH, TI0JIe3HbIX MCKOIMAeMbIX, MYJ/ISDKA
OpraHhYeCKUX OCTaTKOB OPraHU3MOB.



BuprtyanbHaa JaboparopHas pabora «MojenrpoBaHHe —OIBITOB
Mwunnepa—HOpu 1o u3ydyeHHI0O abOHMOreHHOrO0 CHHTE3a OpraHUUeCKHUxX
Coe/IMHeHWI B IepBUYHOM aTMocdepe».

JlaGopaTopHasi pabora «li3ydyeHre U omnucaHWe WCKOIAeMbIX OCTaTKOB
JIDEBHUX OPTaHU3MOBY.

IlpakTHyeckasa pabora «/3yueHue 0COOEHHOCTEM CTPOEHHS paCTeHUH
pasHbIX OT/EeJIOB».

IlpakTuyeckas  pabora  «l/3yueHune  ocobeHHOCTeld  CTpOeHHs
T03BOHOUHBIX >KUBOTHBIX».

Tema 5. IIpoucxoxxjeHue ueji0BeKa — aHTPOIIOreHe3

Pa3pgenbl 1 3aauu aHTPOIO0TUU. MeTo/1bl aHTPOMOJIOTUH.

CraHoBJ/IeHUe TIpe/iCTaB/IeHUM O TIPOUCXOKEHUU YesioBeKa. PeTurno3Heie
B033peHus. CoBpeMeHHbIe HayUYHbIe TEOPUU.

CxonCTBO uYenoBeKa C JKABOTHBIMH. (CHCTeMaTHuecKoe TT0JI0KeHUe
yenoBeka. CBUJleTe/IbCTBA CXO/ICTBA Ye/IOBeKa C KMBOTHBIMU: CPaBHUTEIbHO-
Mopdoioruueckue, 9MOpPUOIOrHUYeCKHe, (b13M0JI0r0-0MOXUMHUECKHe,
rnoBefieHUeckre. OTaMuus YesoBeKa OT JKMBOTHBIX. [IpsiMOXokIeHWe W
KOMIUJIEKC CBSI3aHHBIX C HUM TPU3HAKOB. Pa3BUTHe rOJIOBHOTO MO3ra U BTOPOU
CHUTHA/IbHOM CHUCTEMBI.

Iewxyime  cunbl  (akTopbl)  aHTpOIOreHe3a:  OWOIOTHUYeCKUe,
corjpanbHble. COOTHOIIEHWe OWONOTUUeCKUX U COI[Ma/lbHBIX (haKTOPOB B
aHTPOTOTreHe3e.

OcHOBHbIe CTaZiMM aHTpoIoreHe3a. PaHHMe yesioBeKOOOpa3Hbie 00e3bsHbI
(MPOKOHCY/IbI) W paHHWe TOHTULI — OOIMe TMpeAKd ues0BeKoOOpa3HbIX
00e3bssH W JMofiell. ABCTpa/IONUTeKH — JABYHOTHE TpeAKu mrofei. Uesoek
yMeJibli, TepBbleé M3TrOTOBJEHUsS OpyAuM Tpyza. UenoBek OpAMOXOAALIUNA U
TepBBIA BBIXOJ, /Mofiel 3a mpefesnbl Adpuku. YenoBek reizens0eprckuii —
o0Luii MpeJIoK HeaHzepTaabCKOro Ye0BeKa U YesoBeka pasymHoro. Yesosek
HeaHJepTa/bCKU Kak BH/| JIO/iel XOJIOAHOro Kiumara. YesioBeK pa3yMHBIH
COBPEMEHHOI'0 THIIA, [JEHUCOBCKUM Ue/I0BeK, OCBOEHWEe KOHTUHEHTOB 3a
ripefiesiaMu A QppuUKH. Tla/leoreHeTHKA 1 MaNeoreHOMMKA.

OBOJTIOLIUSI COBPEMEHHOT'0 UejioBeKa. EcTeCcTBeHHBINM 0TOOD B MOMYJISAIUSIX
yejioBeKa. MyTallMOHHBIN Mpo1ecc U noauMop@usM. [Tomy/isiroHHbIe BOJIHBI,
npeiid reHoB, MUrpalus U «3¢QGheKT oCHOBaTe/s» B TOMY/ISALUAX COBDEMEHHOTO
yesioBeKa.

YesioBeueckre pacel. [ToHsiTue o pace. boJibllive packl: eBpOIeouHas
(eBpa3uiicKasi), aBCTpa/io-HerpouJHas (2KBaTOpHa/bHAsl), MOHIOJIOMHAS
(a3uarcko-amepuKaHcKas). Bpemsi © myTu paccesieHWs] yejiOBeKa IO TIJIaHeTe.
EnuHcTBO  yenoBedyecknx pac. HayuHassh HeCcOCTOATENBHOCTb —pacU3Ma.
[Tpucrioco6/1eHHOCTh uYesioBeKa K Pa3HBIM YCJIOBUSIM OKDY)KaroIleid Cpejibl.
BnusiHue reorpaduueckoit cpeabl U JApeiipa TeHOB Ha Mopdosoruio u
(bu13U0/I0THI0 UeoBeKa.

MeXIUCIUIUIMHAPHBIe  MeToAbl B Gu3uueckKor  (6HO0/IOTHYeCcKoi)
AQHTPOMOJIOTWUM.  DBOJIIOLIMOHHAS ~ aHTPOMOJIOTMSI W MaJe0aHTPOIOJIOTHS
yesI0BeYeCKUX MOMyasiuui. buoconuanbHbie uccaeoBaHus MPUPObI UeloBeKa.
ViccnenoBaHe KO3BOMIOLMY OMOJIOTHYECKOT0 1 COLIMATBHOTO B UeJIOBEKE.

JleMoHCTpanuu

[Toptpetsl: Y. [lapBuH, JI. Jluku, f. . Porunckuii, M. M. I'epacumos.

Tabmuiel ¥ cxembl: «MeToOAbl AHTPOIIONIOTUM», «['OJIOBHOM MO3T
yesioBeKa», «UenmoBekooOpasHble 00e3bsiHbI», «CKeeT ueloBeKa U CKeJeT
IIMMIIaH3e», «PyIVMeHThI U aTaBU3Mbl», «[IBIKYII[Me CUJbI aHTPOIIOTeHe3a»,



«DBO/IOLIMOHHOE [IPEBO UesioBeKa», «ABCTpPa/JONUTEK», «Ye/lOBeK yMmeblii»,
«UenoBek npamoxofsauun», «leHucoBckur uenoBek» «HeaHzepTanbibl»,
«KpomaHbOH1IbI», «IIpegky uenoBeKa», «ITambl 3BOJIIOLIMA YeoBeKa», «Pachl
yejioBeKa».

Ob6opyznoBaHue: My/sDKA OKaMeHesoCTel, TIpeJMeTOB MaTepHabHON
Ky/JbTypbl TIDEIKOB 4YejiOBeKa, pernpoAykKiuu (ororpaduu) KapTuH C
MHUGbOIOTUUECKUMH W OUOMeCKUMM CIO’KeTaMH TIPOMCXOXKJ€HHUSI YesloBeKa,
doTorpaduu Haxo/l0K MCKOTaeMbIX OCTaTKOB ue/iOBeKa, CKeseT uesioBeKa,
MOZie/lb Yepera 4YejiOBeKa M uepera ILIMMIAaH3e, MOJe/b KUCTA ueoBeKa M
KUCTH IIMMITIaH3€e, MOZIe/IU TOpCa MpeJKOB ue/ioBeKa.

JlaGopaTopHass pabora «/3yueHne ocobeHHOCTell CTpOeHHsS CKejera
YyesI0BeKa, CBSI3aHHBIX C MPSAMOXOXKIAEHUEM.

IlpakTuyeckas paGora «lV3yueHWe 9IKOJIOTUUECKHX  afarTaiydi
yejioBeKa».

Tema 6. JKosiorMsi — Hayka 0 B3aMMOOTHOLIEHUSAX OPraHM3MoOB H
HaJJOPraHU3MeHHbIX CUCTeM C OKPY)Karlen cpeiou

3apokZieHre W pa3BuUTHe Koioruu B Tpygax A. I'ymbGonbara, K. @.
Pynese, H. A. CeBeproBa, 3. I'ekkens, A. Tenciy, B. H. CykauéBa. Pa3zgensl u
3a/1auu 3KoJioruu. CBsi3b 5KOJIOTUH C APYTUMU HayKaMU.

Metogp! 3konorun. IloseBsie HaOMOAEeHNS. DKCIIEPUMEHTHI B 3KOJIOTHH:
TIPUPOJHbIE W JjlabopaTopHble. Moje/lupoBaHHe B 3KOJIOTHMH. MOHUTOPHHT
OKpY>Karolllel cpe/ibl: TOKa/IbHBIM, PeriOHA/TbHBINA U T/100aTbHBIH.

3HaueHWe SKOJIOTMYECKUX 3HAaHUM [/ 4ejioBeKa. OJKOJOTHUeCcKoe
MHPOBO33peHMe KaK OCHOBA CBSI3eM yesioBeuyecTBa C rpupoon. @opmMupoBaHye
5KOJIOTUUECKOU KY/IbTYPbl U 3KOJIOTMUeCKOM IPAMOTHOCTU HaCeIeHUsl.

JleMoHCTpanuu

[Moptpetsr: A. I'ymbosbaT, K. ®. Pynbe, H. A. CeBeprios, 3. ['ekkennb, A.
Tencmm, B. H. Cykaués.

Tabmmipl 1 cxeMbl: «Pa3genbl 3K0I0run», «MeTo/bl SK0J0rum», «CxeMa
MOHHUTOPUHTIAa OKPY>Katoler Cpefibl».

JlaGopaTopHass  paGora  «lI3yueHuWe  MeTONOB  3KOJIOTHUYECKHUX
HCCIeJOBaHUM».

Tema 7. Opranu3Msl 4 cpejja 00MTaHUA

OKojiornyeckre  (akToppl M 3aKOHOMEPHOCTHM  MX  JIeMCTBUS.
Knaccudukaiuss 3Ko/IorMueckux (akTopoB: abHOTHUecKHe, OHOTHUYeCKHe,
anTponoreHHbie. O6IIMe 3aKOHOMEPHOCTH IeUCTBUS SKOIOTMUeCKUX (haKTOPOB.
[MpaBwio wmuauMyMa (K. Illnpenrens, FHO. JIubux). TosepaHTHOCTb.
OBpUOHMOHTHBIE 1 CTeHOOMOHTHBIE OPTaHK3MBI.

Abuornueckue (akTopel. CBeT Kak 3Koornueckuid dakrop. [lelicTBre
Pa3HbIX YYaCTKOB COJTHEYHOTO CIIEKTPa Ha OpPraHrU3Mbl. KOJIOTMYeCKHe TPYMIIbI
pacTeHWU M >KUBOTHBIX MO OTHOLIEHWIO K cBeTy. CuUrHasibHasi pojib CBeTa.
doTorepuousM.

TemriepaTypa Kak 3Ko0JioTUuecKuii (akrtop. [leiicTBue TemriepaTypbl Ha
opraHu3mbl. [ToMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbIE
Y CTEHOTEePMHbIE€ OPTaHU3MBl.

Biia)kHOCTh Kak 3Kosjoruueckuid dakrop. [IpucmocobsieHusi pacTeHUid K
no/iiep>kaHuio BogHOro OanaHca. Kiaccudukaliiys pacTeHu 10 OTHOIIIEHUIO K
Bogie. [IpucriocobeHust )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXXKUMaA.

Cpezibl 00UTaHKsI OPTaHU3MOB: BOZ[HAsi, Ha3eMHO-BO3/IyIIIHasl, TIOUBEHHas,
rlyOvHHAs TIOATIOUBEHHAsi, BHyTpUOpraHu3MeHHas. ®PU3NKO-XUMUUeCKHe



0COOEHHOCTH cpefi 0OuTaHWsS OpraHu3MoB. [IpucrocobieHuss OpraHW3MOB K
JKW3HU B Pa3HbIX Cpejiax.

buonornueckve putMmbl. BHelllHMe W BHyTpeHHUe pPUTMbL. CyTOuHbIe U
rofuuHbie pUTMbI. [Iprcrioco61eHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEeHUSIM
YCJIOBUM XKU3HMU.

JKusHeHHbsle (opmbl opraHu3moB. [loHsATHe O >KWU3HEHHOUW (opme.
JKusHeHHble (OpMBbI  pacTeHWil: JiepeBbsi, KYCTapHUKH, KyCTapHUUKH,
MHOTOJIETHUE TpaBbl, O/IHONIETHUE TpaBbl. JKu3HeHHble (DOPMbI >KUBOTHBIX:
TUAPOOMOHTHI, Te00HMOHTRI, a3pOOMOHTHI. OCOOEHHOCTH CTpOeHHs W o0pasa
JKW3HU.

buotnueckue  ¢dakTopel. Buapl  OMOTHUYECKHMX  B3aUMO/I€HCTBHIA:
KOHKYDEeHIIWsI, XWIIHAYeCTBO, CHMOMO3 u ero Gopmbl. Ilapa3utusm,
Kooriepalfusi, MyTya/ii3M, KOMMeHCau3M (KBapTUPAaHTCTBO, HaX/IeOHUUECTRBO).
HeTpoduueckue B3auMozencTBUs (Toruueckue, dopuueckue, hadpuueckue).
3HaueHWe OMOTUUYECKUX B3aUMO/IEHCTBUHN /il CYI[eCTBOBAHHWS OPraHHW3MOB B
cpefie obutanus. [TpUHIUATT KOHKYPEHTHOTO UCK/TIOUeHUS.

JleMoHCTpanuu

Tabmuiel U cxembl: «JKojorudeckre (akTopbl», «CBETOBOW CIEKTpP»,
«DKOJIOTUUeCKre  TPYIIbl  J>KABOTHBIX TI0  OTHOIIEHHWIO K  CBETYy»,
«TernnokpoBHbIe JKUBOTHBIEY, «X0/0JHOKPOBHbIE JKUBOTHBIEY,
«DPU3M0/IOTUYECKEe afIalITal[iH >KUBOTHBIX», «Cpe/ibl 00MTaHUsS OpPraHU3MOBY,
«buonornueckrie puTMbl», «Ku3HeHHble (OPMBI pacTeHUi», «KU3HEHHbIe
(OpMBbI >KUBOTHBIX», «DKOCUCTEMA IIIMPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa
XBOWHOTO Jieca», «llenmu muTaHus», «XUILIHUYECTBO», «[lapa3uTusm»,
«KoHKypeH1Us», «CUMO103», «KomMMmeHcanmsm».

ObopyznoBaHue: repbapyy pacTeHUH W JKUBOTHBIX, TPUCIIOCOOIEHHBIX K
BJIUSTHUIO PAa3/IMUHBIX SKOJOTMUeCKUX (aKTOpOB, repbapui CBETOJFOOMBBIX,
TeHe/I00MBBIX ¥ TeHEeBLIHOC/MBBIX pPaCTeHHM, CBETOJIFOOMBLIE, TEHETFOOMBbIE U
TEeHEBLIHOC/IMBbIE ~ KOMHATHble  pacTeHus, repbapumi U  KOJIIEKI[UH
TETI0/IF0OUBBIX, 3MMOCTOMKMX, MOPO30yCTOMUMBBIX paCTeHWH, uyuesa MTUL U
3Bepeli, Tepbapyy pacTeHW, OTHOCAIIUXCS K TrurpoduraM, Kcepoduram,
Me30(uTaM, KOMHAaTHble paCTeHUsl [JaHHbIX TPYMI, KOJJIEKIIUA >KUBOTHBIX,
0OHMTaIOINX B Pa3HBIX CpejlaX, repbapuu ¥ KOJ/UIEKIIMU PacTeHUM U )KUBOTHBIX,
00/1a/jatoIMX YepTaMu TIPUCIIOCOOIEHHOCTU K Ce30HHBIM U3MEeHEeHUSIM YCIOBUM
JKWU3HH, TepOapyy ¥ KOJUIEKLIMY PAaCTeHUI 1 KUBOTHBIX Pa3/TMUHBIX KU3HEHHBIX
¢dopM, KOJIEKI[UH >KUBOTHBIX, YYaCTBYIOL[UX B pa3/MUHbIX OHMOTHUYECKUX
B3aMMO/IEHCTBUSIX.

JlaboparopHasi pabora «BbIsgBleHHe IIPUCIIOCOOJEHMM OpPraHHU3MOB K
BJIUSIHUIO CBETa».

JlabopaTropHasi pabora «BbIsgBleHHe IIPUCTIOCOOJEHMM OpPraHHU3MOB K
BJIUSIHUIO TeMIIepaTypbi».

JIaGopaTopHass padora «AHAaTOMUYECKHE OCOOEHHOCTH paCTeHui u3
pa3HBIX MeCT 0OUTaHUS».

Tema 8. Iko/10rus BU/IOB M NIOMY/ISIL{AM

OKOJIOTHYeCKWe  XapaKTepuCTUKU  monyssiuu.  [lomynsauus — Kak
buonornueckas crcremMa. Pojib HeOIHOPOAHOCTH Cpefibl, (hr3rUeCcKux OapbepoB
U ocobeHHOCTeM OHOMOTHH BUAOB B (DOPMUPOBAHWM IIPOCTPAHCTBEHHOMN
CTPYKTYpbl mony/siiiuii. OCHOBHble TOKa3aTeau TMOMYJSLUU: UYKUCIeHHOCTb,
TJIOTHOCTh, BO3pacTHasi M TMOJIOBasi CTPYKTYpa, POXK/AaeMOCTb, TIPUPOCT, TeMII
pocTa, CMePTHOCTb, MUTPALUsl.



JKoJjioruyeckass  CTpykTypa  mnonyysiuu. OLeHKa  YKMC/IeHHOCTH
nonyasuy. JlnHaMuka Mnonyssiquyd U eé perynsius. buotnueckuii noteHLan
Nnonyasiyud. MoJenvpoBaHde AWHaMWKW — nonyasiuud.  KpuBele  pocTa
YMC/IEHHOCTHM monyJsiuu. KpuBble BbDKMBaHUS. Peryssiliysi 4KC/IeHHOCTU
MOMYJISALIWIA: pOJib (PAKTOPOB, 3aBUCAIIMX U He 3aBUCAIIUX OT TIJIOTHOCTH.
DKOJIOTM4ecKre cTpateruy BUoB (r- u K-ctpaterun).

[TonsiTvie 06 3KoJI0TMYeCKOl HUIle BHAA. MectoobuTanue. MHoOroMepHasi
MoZielb 3Koaoruueckon Humm k.M. XaturHCcOHa. Pa3mepsbl 3K0/I0rM4yecKou
Hull. [ToTeHIManbHas ¥ peaM30BaHHast HULLIN.

Bup kak cuctema nomyssiiyid. Apeanbl BUAOB. BUZbI M UMX >KM3HEHHbIE
CTpaTeruu. JKOJIOTMUeCKre SKBUBaIeHThI.

3aKOHOMEPHOCTH TIOBeJ€HHWS U MUIpaliuil >KUBOTHBIX. buosiornueckue
HMHBa3UM Uy>KepPOJHbIX BUJIOB.

JleMoHCTpanuu

[Toptpet: [x. 1. XaTYMHCOH.

Tabnmuiel U CxXeMbl: «ODKOJIOTUUECKHEe XapaKTePUCTUKH TIOMYJ/ISIUN»,
«[IpocTpaHCTBeHHasi CTPYKTypa TOMy/asiquu», «Bo3pacTHele mnupaMuzbl
nomnyaanun», «CKOpPOCTb 3acejieHUsi TOBEePXHOCTH 3eM/IM  pas3/MuHbIMU
opraHusmMaMu», «Mojenb 3Konorudeckou Hui [x. . XaTumHCOHa».

Ob6opyzoBaHue: repbapyy pacTeHUH, KOJITIEKI[UH )KUBOTHBIX.

JlaboparopHast pabGora «IIpucrocobseHusi cemMsiH pacTeHMH K
pacceieHrIo».

Tema 9. DK0/10rus C000ILIeCTB. JKOJIOTHYeCKHe CHCTEeMBI.

CoobijectBa opraHu3moB. buorjeHo3 U ero ctpykrypa. CBsi3u MeXIy
opraHvi3mMam¥ B OHoIIeHO3e.

JKocucTeMa Kak OTKpheITas cucteMa (A. k. TeHcin). @yHKIMOHA/IBHbBIE
0/IOKM OpraHM3MOB B 3KOCHCTEMe: TPOJYLIeHTbI, KOHCYMEHTbI, PeyLIeHThI.
Tpodurueckue ypoBHM. Tpoduueckue menm U ceTH. AOuoThueckre 0JI0KU
sKocucteMm. [TouBbl U Wbl B 3KOCHMCTeMaxX. KpyroBOpOT BeIeCTB W TOTOK
SHEPrUM B S5KOCHUCTEME.

OcCHOBHBIE  TIOKa3aTeld 3KOCHCTeMbl. buomacca wu  mpogykuws.
OKoyIoruuecKre MMpaMu/bl uricesi, 6MOMacChl U SHEPTHUH.

JuHamuka skocucmem. Kamacmpocpuueckue nepecmpotiku. @aykmyayuu.
HampaB/ieHHbIe 3aKOHOMepHbIe CMeHbI COOO0ITeCTB — CyKIjecCHU. [lepBUUHBIE U
BTOPUYHBIE CYKL[ECCMM W WX MPUUMHBL. AHTPOMNOreHHbIe BO3JEUCTBUS Ha
cykieccud.  KimmakcHoe — coobirjectBo.  buopasHoobOpasve W TO/IHOTA
KPYTrOBOPOTA BeII[eCTB — 0CHOBA YCTOMUMBOCTH COOOIIECTB.

[Iprpo/iHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. JKocucmembl mopell
U 0KeaHo8. IKocucmembl myHOp, 1eco8, cmenell, NyCMblHb.

AHTpPONOreHHble 3KOCUCTEMBbI. ATrpo3KocucTeMma. ArporeHo3. Pasmvuus
M€Ky aHTPOIOre€HHbIMU U MMPUPOAHBIMU 3KOCHUCTEMaMU.

Yp6o3kocrctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. I'opozckas
dnopa u dayna. CuHaHTponM3alys TroOpofcKoi (ayHbl. buosoruueckoe u
X035MCTBEeHHOE 3HaUeHUe arpO3KOCHUCTeM B yPOOIKOCHCTEM.

3aKOHOMEpPHOCTHU dhopmMHpoBaHUs OCHOBHBIX B3alMO/IeMCTBUH
OpraHM3MOB B 3KocucTeMaX. Posab KackaoHozo 3¢gekma u 6udos-
30ucpukamopos (K1ouesbix 8u008) 8 (PyHKYUOHUPOBaHUU 3Kocucmem. [lepeHoC
SHEPTMM M BeIeCTB MeX/]y CMEXHbIMU 5SKOCUCTeMaMH. Y CTOMYMBOCTb
OpraHW3MOB, TIOMy/SIUMA W 5KOCHUCTEM B YC/IOBUAX €CTECTBEHHBIX U
aHTPOIIOTeHHBIX BO3/IeUCTBUM.



MexaHu3mbl  8030elicmeusi ~ 3a2psi3HeHull  pasHblX  MUNO8  Ha
cyOOp2aHuU3MeHHOM, Op2aHU3MEHHOM, NONYASAYUOHHOM U 3KOCUCMEMHOM
YPOBHSIX,  OCHOBbl  3K0/02U4EeCKO20  HOPMUPOBAHUSI  AHMPONO2EHHO20
go30elicmeusi. MeTo/j0/IOTUsI MOHUTOPUHTA €CTeCTBEHHBIX W aHTPOIOTeHHbIX
9KOCHUCTEM.

JleMoHCTpanuu

[Toptpet: A. Ix. Tencm.

Tabmuubt ©  cxembl: «CTpykTypa OuolieHO3a», «3JKocucTeMa
IIMPOKO/TMCTBEHHOT O neca», «JKOCcUCTeMa XBOWHOTO neca»,
«DyHKIMOHA/IbHBIE TPYIIbl OpPraHM3MOB B 3KOCUCTeMe», «KpyroBopor
BeI[eCTB B JKocucreMe», «llemm muTaHust (MacTOMINHAS, AEeTPUTHAs)»,
«DKOJIoruueckasi ITMpaMHia Uuced», «IKOJIoruueckast ImipamMuza 01omMacchl»,
«DKoJIoruueckasi mipamuja sHeprun», «O0pa3oBaHue 6osoTa», «IlepBuuHas
cykieccusi», «BoccraHoBeHue sieca Tocse roxkapa», «JKOCHCTeMa 03epay,
«ArpoueHos3», «KpyroBopoTr BeljeCTB U IIOTOK SHEPrUd B arpoLieHo3e»,
«[TpumepsI ypbo3KOCHCTEMY.

Ob6opyznoBaHue: repbapuu pacTeHWi, KOJ/UIEKIIMM HACeKOMBIX, uydesia
TITUL] U 3Bepeii, repOapr Ky/JbTYPHBIX U JUKOPACTYIUX pacTeHW, akBapuyM
KaK MO/IeJib 9KOCUCTEMBI.

IlpakTHyeckas pabora «/I3yueHue u onvcaHre ypO03KOCHCTEMBI».

JlaGopaTopHasi pabora «/3yueHue pa3HOOOpa3uss MeNKHUX TOUBEHHBIX
YJIeHUCTOHOTUX B Pa3HbIX 3KOCHCTEMax».

OKCcKypcusi «3JKCKYpCHUSI B TUNHWUHBIA OuoreoijeHo3 (B aybpaBy,
Oepe3HsIK, efTbHUK, Ha CyXO/I0/IbHBIN WM TIOUMEHHBIH JIyT, 03epo, 60/10TO)».

IKCKypcHUAl «IDKCKYpPCHUsl B arpO3KOCHUCTeMY (Ha I10Jie WIA B TeIUIMYHOe
XO03SIMCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucremMa

buocdepa — obmieriaHerapHasi 060/04uKa 3emMd, TAe CYI[eCTBYeT WU
CyIlleCTBOBajla »KU3Hb. Pa3BuTHe TipefcTaBieHuii o Ouocdepe B Tpyaax O.
3tocca. Yuenue B. W. BeprHaackoro o 6uocdepe. Ob6mactu 6uocdepsl u eé
coctaB. JKuBoe BelljeCcTBO Orocdeps! 1 ero GyHKIUH.

3aKOHOMEpHOCTU CyIiecTBoBaHus Ouocdepbl. OcobeHHOCTH OGUOCheEpPHI
KaK TI7100a7bHOM 3KOCHCTeMBI. [lMHaMHuecKoe paBHOBecHe B Ouocdepe.
KpyroBopoThl Bell[eCTB W OHOreoXMMHYeCKHe LUKkl (yryiepojia, a3oTa).
PUTMUYHOCTH sIBlIeHUM B 6uocdepe.

3oHanbHOCTh Ouocdeprl. Ilonsatre o 6moMe. OCHOBHbIE OHOMBI CYIIIH:
TYH/Ipa, XBOWHbIE Jieca, CMelllaHHble W IIMPOKOJMCTBEHHbIE Jieca, CTerw,
CaBaHHbI, MyCTbIHU, TPOMUUECKUEe Jjieca, BLICOKOTOpbsi. Knumat, pacTuTenbHbIN
Y )KUBOTHBIM MUP 6MIOMOB CyTIIH.

CTpykTypa ¥ (YHKIUSI >KUBBIX CHUCTEM, OIleHKa HWX pecypCHOro
NoTeHIMana ¥ 6MochepHBIX QYHKIIHN.

JleMoHCTpanuu

[Toptpetsl: B. Y. BepHaackui, 3. 3tocc.

Tabsuiiet u cxembl: «['eocdepsbl 3emn», « KpyroBopoT a3oTa B IPUPOE»,
«KpyroBopot yrnepozsa B mpupojie», «KpyroBopoT KHC/IOpOZAa B TIPUPOJE»,
«KpyroBopoT BoibI B ipupozie», «OCHOBHbIE OMOMBI Cylin», « KiinMaTruueckue
rnosica 3eM/n», «TyHpapa», «Taiira», «CMer1aHHbIM JIec»,
«IIMpOKO/UCTBEHHBIN J1ec», «Crenb», «CaBaHHa», «ITycTbIHA»,
«Tponmueckuit yiec».

Ob6opyznoBaHue: repbapuyd pacTeHWd pa3HbIX OWOMOB, KOJIIEKI[UH
JKUBOTHBIX.



Tema 11. YestoBeK M OKpy)Kawujas cpeja

OKoJornyeckde KpU3UChl U WX NPUUMHBI. Bo3jelicTBUe uesioBeKa Ha
buocdepy. 3arps3HeHHe BO3AYIIHON cpefbl. OxpaHa Bo3Ayxa. 3arps3HeHUe
BOAHOU cpeabl. OxpaHa BOAHBIX pecypcoB. Pa3pyiieHue nouBbl. OxpaHa
TOYBEHHBIX PeCcypcoB. VI3MeHeHUe KIUMara.

AHTpOTOreHHOe BO3/IeMCTBHME Ha PACTUTENbHBIM W >KUBOTHBIM MWUD.
OxpaHa pacTUTE/IbHOTO W >XUBOTHOrO Mupa. OCHOBHbIE MPHUHLIUIIBI OXPaHbI
npupoabl. KpacHbie kuuru. Ocobo oxpaHsieMble TIPUPOJHBbIE TEPPUTOPUHU
(OOIIT). borannueckue cazibl ¥ 300/10THUECKHE MTapKH.

OCHOBHbIe TIPUHITUITBI YCTOMUYMBOTO Pa3BUTHS UeI0BeUECTBA U TPUPOJBDI.
PaijpoHa/ibHOe — TIPHMPOJOIIO/Nb30BaHWE W COXpaHeHHWe  OHOJIOTUYECKOTO
pasHoobpa3us 3eman. OOIMe 3aKOHOMEPHOCTH TJI00a/JbHBIX 3KOIOTHUYECKUX
Kpu3nucoB. OcoOeHHOCTH COBpEMEHHOr0 Kpu3uca W ero BepOsiTHbIe
TOC/Ie/ICTBUSI.

Pa3BuTrie MeTOJOB MOHMTODWHTA pa3BUTUS OIMACHBIX TEeXHOTE€HHBIX
nipoijeccoB. CucmemHble UCCAe008aHUSI nepexodd K pecypcocbepezarowjeli u
KOHKYpeHmocnocobHoli  3Hepeemuke.  Buosnozuueckoe  paszHoobpasue u
buopecypcbl. HayuoHanbHble UHGOpMAayuoHHble cucmembl, obecneuusaroujue
docmyn K uHgopmayuu no COCMOSIHUIO OmMOe/bHbIX 8UO08 U 3KOCUCMEeM.
OcHoebl  3Kopeabunumayuu  3Kocucmem U  cnocobos  60pbbbl €
buonospedcoeHusIMU. PekoHcmpyKyusi MOPCKUX U HA3eMHbIX 3KOCUCMEM.

JleMoHCTpanuu

Tabmuiel U cxembl: «3arps3HeHHe aTMmocdepbl», «3arpsisHeHHe
ruapochepel», «3arpsi3HeHWe II0uBbl», «IlapHuUKOBBIM 3bdekT», «Ocobo
OXpaHsieMble TPUPOZHbIE TEPPUTOPUN», «MoIeNn yIIpaB/isieMOro MUPay».
Ob6opyznoBanue: doTtorpadguu oxpaHsieMbIX PaCTeHUM W JKUBOTHBIX KpacHoii
kHUru Poccurickor @epepaiun, KpacHoW KHUTU peruoHa.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITO
BNOJIOI'M HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUSA

JINUHOCTHBIE PE3YJ/IBTATDI

®I'OC COO ycraHaB/mvBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
00yuarolMMHCs TIpOrpaMM  cpefiHero 00iero o6pa3oBaHUS: JTMUHOCTHBIE,
MeTarpeMeTHbIe U IpeIMeTHEIE.

B CTpyKType J/IMYHOCTHBIX pe3y/JbTaTOB OCBOEHHUS IPOTrPaMMbl TIO
Ouosioruu Bbifie/ieHbl CIeyIOIIe COCTaB/ISION[He: 0CO3HAHUE 00YUarOIIMMUCS
POCCHUMCKOW TPaKAAHCKOM HWIEHTUYHOCTU — TOTOBHOCTU K CaMOpA3BUTHIO,
CAMOCTOSITeJTbHOCTA ¥ CaMOOIIpe/le/IeHUI0, Haauuue Momueayuu K o0ydeHUIO
buonoruu, yeseHanpasneHHoe pazeumue BHYTPeHHUX ybOexxaeHui TUYHOCTH Ha
OCHOBE KJ/TIFOUEBBIX IIEHHOCTeM ¥ HCTOPUUECKUX TPAZWIMM  pa3BUTHSA
OMO0/IOTUUeCKOTO  3HaHUsl, 20MOBHOCMb U CNOCOOHOCMb  OOYyYarLUXCS
DYKOBOZACTBOBAaTbCS B CBOEM  [IeATeIbHOCTH  1IeHHOCTHO-CMBIC/IOBBIMHU
yCTaHOBKaMU, MPUCYIIUMH CHUCTeMe OMOJIOTHYecKoro obpa3oBaHUs, Haauuue
Npasoco3HAaHuUsi KOJOTUUECKOW KYJbTYpbl, CNOCOOHOCMU cmagumb e U
CTPOUTD JKU3HEHHbIE TI/IaHBbI.

JINUHOCTHBIE  pe3y/nbTaTbl OCBOEHWS TIpOTpaMMbl T0  OGuosioruu
JOCTUTAIOTCSI B eAWHCTBe YyueOHOW U BOCIATATe/NIbHOW [leATeTbHOCTH B
COOTBETCTBUM C  TPAAWIMOHHBIMA  POCCUMCKUMH  COLIMOKYJ/IbTYPHBIMH,
HMCTOPUYECKUMH W [yXOBHO-HPABCTBEHHBIMU I1[€HHOCTSMU, TIPUHSTHIMH B
o0ImlecTBe MpaBU/IAMM M HOPMaMH TIOBeJleHHS U CIIOCOOCTBYIOT MporjeccaMm
CAMOITIO3HAHUS, CAaMOBOCITUTAHUSI W CAMOPA3BUTHS, Pa3BUTHSA BHYTpPEHHeM
MO3UI[MU JIMYHOCTH, TIaTPUOTU3Ma M YBa)KEHUS K 3aKOHY U IIPABOIIOPS/KY,
ye/IOBeKy Tpy/la M CTapilieMy ITOKOJIeHWIO, B3aMMHOTO YBa)KeHHs, Oepe>KHOTo
OTHOILIEHUSI K KYJIbTYPHOMY HAC/JeAWI0 W TPaJWLUsIM MHOTOHAI[MOHATBHOTO
Hapoza Poccurickou depepanyu, Npupojie U OKPY>Karolen cpefie.

JIMuHOCTHBIE pe3y/ibTaThl OCBOEHHWs yueOHoro mnpeamera «buomorus»
JO/DKHBI ~ OTpa)kaTb ~ TOTOBHOCTb ¥ CIIOCOOHOCTb  OOyYaroIIyXxcCs
PYKOBO/ICTBOBAaTbCSI C()OPMUPOBAHHOW BHYTPeHHeW TO3uliveld JIMUHOCTH,
CUCTEMOM 1[€HHOCTHBIX OpPUEHTAl[WH, TIO3UTUBHBIX BHYTPEHHHX YOeXIeHWH,
COOTBETCTBYIOLUX TPAJUI[MOHHBIM I[€HHOCTSM POCCHMCKOro 0OIIecTBa,
paciliipeHre >KU3HEHHOTO OIbITa W ONbITa JesITeJbHOCTA B IIpoliecce
peasiM3allid OCHOBHBIX HaIlpaB/IeHHW BOCITMTATE/bHON [esiTeIbHOCTH, B TOM
yKc/ie B 4acTu:

1) rpa)KgaHCKOr0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTb ~ TPAKAAHCKOW  TO3WIMM  oOydaroiierocs  Kak
aKTHUBHOTO Y OTBETCTBEHHOT'O WieHa POCCUIMCKOr0 00II[eCTBa;

OCO3HaHWE CBOWX KOHCTUTYLIMOHHBIX IMpaB W 00s3aHHOCTeM, yBaKeHHe
3aKOHa ¥ MMPaBOTOPSIKa;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW [eATebHOCTH TIPU CO3/aHUU
yueOHBIX TIPOEKTOB, pellieHrnH yueOHbIX U M03HaBaTeIbHbBIX 3a/lay, BHITTOJIHEHUH
OuoornUeCcKrUx 3KCIIepUMEHTOB;

criocobHOCTh OTIpeieNiATh COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIEHUI0 K
SIBJIEHUSIM COBPEMEHHOMU YKU3HU U 00BSICHATD €é;

yMeHMe YUUTHIBaTh B CBOMX [IeHCTBUSX HEOOX0IUMOCTh KOHCTPYKTUBHOTO
B3aMIMO/IENCTBUS JTIO/Iel C pa3HBIMM YOEXKIeHUSIMH, Ky/IbTYPHBIMH I[1eHHOCTSIMHU
Y COLMATbHBIM TI0J/I0’KEeHHEM;



TOTOBHOCTh K COTPYZHUYECTBY B TIpOlleCCeé COBMECTHOTO BBITIOJIHEHUS
yueOHBIX, TI03HABaTe/JbHbIX W WCCAeI0BaTeNbCKUX 3a7ad, YBa)KUTEIbHOTO
OTHOILIEHUSI K MHEHWIO OIMOHEHTOB TpH OOCY>KJEHWHM CIIOPHBIX BOMPOCOB
OUOIOTMUeCKOTO CO/IepyKaHus;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM /1eATe/TbHOCTY;

2) IaTPUOTHUYECKOT0 BOCTIMTAHUS:

chOopMHPOBaHHOCTh POCCHUUCKOU rpakJjJaHCKOH WJIEHTUYHOCTY,
MaTpuoTHU3Ma, YBa)KEHUsI K CBOEMY Hapojly, UyBCTBa OTBETCTBEHHOCTH Tiepe[
PopuHoW, ropgoctu 3a CBOM Kpau, CBOK PoauHY, CBOM fI3BIK M KYJ/BTYpY,
TpOIILJIOe U HACTOsiliee MHOTOHALIMOHAILHOTO Hapoja Poccuy;

1[eHHOCTHOe OTHOIlIleHWe K TPUPOJHOMY HacCAe[ul0 W TaMSITHUKaM
MpUPOJbI, JOCTXKeHUsiM Poccruy B Hayke, WCKYCCTBe, CIIOpPTe, TeXHOJOTHSIX,
TpyZe;

CriocoOHOCTh OI[eHWBaTh BK/AJ, POCCUUCKUX YUYEHBIX B CTAHOBJIEHHWE U
pa3BuTHe OWONOTWM, TIOHUMaHWs 3HaueHWss OHOJIOTUH B TI0O3HAHWM 3aKOHOB
TIPUPO/IbI, B )KU3HU Ue/IOBeKa ¥ COBpeMEeHHOT0 00I1[eCTBa;

uzieiHast yOeXXIEHHOCTb, TOTOBHOCTb K CIY)KeHHIO U 3aifute OTedecTsa,
OTBETCTBEHHOCTbH 3a €ro Cyas0y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

OCO3HaHHe [yXOBHBIX LIEHHOCTEN POCCUUCKOTO HApO/a;

c(hOpMUPOBAHHOCTL HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO TT0Be/IeHNSI;

CrIoCcoOHOCTh OLl€HWBATh CUTYAL[MI0 U TPUHUMATh OCO3HAHHBIE PelleHus,
OpPHEeHTHPYSICh Ha MOPa/IbHO-HPaBCTBEHHbIE HOPMBI U 11eHHOCTH;

0CO3HaHUe JIMYHOTO BK/IaJia B [IOCTPOEHUe YCTOMUMBOTO OyAyIIIero;

OTBETCTBEHHOE OTHOIIIeHHWe K CBOUM DOJIUTEeNsIM, CO3[aHUI0 CeMbU Ha
OCHOBe OCO3HAHHOTI'O TIPUHSTHS 1[eHHOCTel CeMeMHOMN )KU3HU B COOTBETCTBUM C
TpaJULIUSIMU HapoZioB Poccuu;

4) 3cCTeTUYeCKOr0 BOCIIUTAHMSA:

3CTeTUYECKOe OTHOIIIeHWe K MHUPY, BK/IFOUas 3CTeTHUKY ObITa, HAYYHOTO U
TeXHUUYECKOTO TBOPUECTBA, CTIOPTa, TPYZa, 00I[eCTBeHHBIX OTHOIIIEHHM;

MOHMMaHWe SMOLIMOHAILHOTO BO3/IeMiCTBUSI JKUBOW TIPUPOJbI U  eé
1IeHHOCTY;

TOTOBHOCTh K CAMOBBIPDaXXEHUIO B pa3HbIX BUJlaX MUCKYCCTBA, CTpeMJieHHe
TIPOSIB/ISITh KAaUeCTBa TBOPUeCKOW TMUHOCTH;

5) pusnueckoro BocnuTaHus, GopMHUPOBaHUA KY/JIbTYPbI 3/[0POBbS U
IMOIMOHA/ILHOTO 0/1aromo/Tyunsi:

MOHMMaHUe W peaju3alus 3J0pPOBOro M 0e30rmacHOro obOpasza JKU3HH
(3mopoBoe mMTaHWe, COOMIOIEHWe TUTMEHWYEeCKMX TIPaBWJI W HOPM,
cbamaHCUpPOBaHHBIA pEXUM 3aHATUNW U OTAbIXa, Ppery/spHas Gdu3nueckas
aKTUBHOCTH), OEpe)KHOT0, OTBETCTBEHHOTO W KOMITETEHTHOT'O OTHOILEHHUS K
COOCTBeHHOMY (PM3UUeCKOMY M IICUXUYECKOMY 37I0POBbIO;

MOHMMaHWe 1IeHHOCTH TpaBWl WH/WBU/yaJbHOTO U KOJIJIEKTHBHOIO
6e301acHOr0 TIOBEJIeEHHSI B CHUTYyalUsiX, YTPO’KAIOL[UX 37I0DOBBI0 U JKU3HU
JIofieu;

OCO3HaHWe  TIOC/IeACTBUA U HENpUsTUS  BpPeAHbIX  TPUBbIYEK
(yroTpebJ/ieHus a/IKOT0J1sl, HAPKOTUKOB, KYPEHHS);

6) TPyA0BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HaHe [IeHHOCTH MacTePCTBa, TPY/J0/00ue;

TOTOBHOCTb K aKTWBHOW JesiTe/IbHOCTA TeXHOJOTUUYECKON U COL[MaTbHOU
HarpaB/eHHOCTH, CrIoCcOBHOCTh VHULIMMPOBATh, T/IaHUPOBATh u
CaMOCTOSITe/TbHO BBITIOHATh TaKyO [esiTeTbHOCTb;



HHTepeC K pa3iuuHbiM cdepaM MpodeccuoHaTbHOM JesiTeTbHOCTH,
yMeHMe COBepIllaTh 0CO3HAaHHBIN BbIOOD Oyayiiieli ipodecCHu U pean30BbIBaTh
coOCTBeHHBIE XXKU3HEHHbIE TIIaHbI;

TOTOBHOCTb U CIIOCOOHOCTHL K 0Opa30oBaHHI0 M CaMO0OOpa30BaHHIO Ha
TIPOTSDKEHUH BCeM JKU3HHU;

7) 3K0/I0OrM4eCcKoro BOCMUTAHUA:

9KOJIOTUYECKHU Iie/iecoo0pa3Hoe OTHOIeHHe K TPUpPOZie KaK HMCTOUHUKY
JKW3HU Ha 3eMJie, OCHOBe e€ CyIl[eCTBOBaHUSI;

TIOBBIIIIEHHE YPOBHS 3KOJIOTMUeCKON Ky/JbTypbl: TIPUOOpeTeHHe OIlbiTa
TJITAHUPOBAHUS TIOCTYTIKOB W OLIEHKM WX BO3MOXKHBIX ITOC/TE€CTBUN /IS
OKpY>Karollen cpefbl;

0CO3HaHHUe T7100a/bHOTO XapakTepa KOJI0TMueCcKUx mpobsiemM U myTel ux
pellieHus;

CcriocoOHOCTh KCII0/Ib30BaTh TpHOOpeTaeMble MPU U3yUeHWUH OHOJIOTHUH
3HAaHUSI WU YMEHHUs TIpU pelleHrud TMpobseM, CBSI3aHHBIX C PpalMOHA/IbHBIM
MIPUPO/IOTIOIb30BaHeM  (coOmofieHre TpaBW/  TIOBeJIEHUST B TIPUPO/IE,
HalpaB/IeHHbIX Ha COXpaHEHHe pPaBHOBECHS B IKOCHCTEMax, OXpaHy BU/IOB,
9KOCHCTeM, brocdepnl);

aKTUBHOE HEMNpUATHEe [EeUCTBUM, NPUHOCSIIUX BpeJ  OKpY’Karoleu
TIPUPOJIHOM Cpejie, yMeHHe TIPOTHO3UPOBaTh Heb/1aronpusTHbIE YKOJIOTUUECKHe
TIOC/IeZICTBUS MPeATIPUHUMAaEMbIX 1eHCTBUN U MpeAoTBpaIllaTh UX;

Ha/iMuyde Pa3BUTOrO0  SKOJIOTHYECKOTO  MBIILIEHUS, 3KOJOTHUYeCKOu
KyJbTYDPbI, OIbITa [eATebHOCTH 3KOJIOTHYECKOW HarpaB/IeHHOCTH, YMeHUS
PYKOBOZICTBOBATbCSI UMM B TI03HaBaTe/IbHON, KOMMYHUKAaTUBHOW U COLIAATbHON
MPaKTHKe, TOTOBHOCTA K YyYacTHI0O B  TPAaKTUUECKOW JleATeTbHOCTH
5KOJIOTUUECKOU HarlpaB/€eHHOCTY;

8) HeHHOCTH HAayYHOT'0 MO3HAHUA:

c(OpMHUPOBAaHHOCTb MHPOBO33pP€HHS, COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HayKH U OOITIeCTBEHHOM MPAaKTUKKW, OCHOBAHHOTO Ha Ziajiore
KyJbTYpP, CMOCOOCTBYIOI[ETO OCO3HAHWIO CBOEr0 MeCTa B TIOJHKY/IbTYPHOM
MUDE;

COBEepIIIeHCTBOBAHHUE SI3bIKOBOM M UMTATebCKOW KYJIbTYPhl KaK CpeZiCTBa
B3aMIMOJIENICTBUS MEXKIY JFOABMH U TTO3HAHUS MHPa;

MOHWMaHUe CrelupuKd OHUOIOTUM KaK HAyKd, OCO3HAHUS €& poid B
copMUpOBaHKY paI[MOHATLHOTO HAyUYHOTO MBIILJIEHUS, CO3ZAHUU 1[e/I0OCTHOTO
ripe/icTaB/ieHUst 00 OKpYy’KalollleM MUpe KakK O eJUHCTBe MPUPO/bI, UeioBeKa U
o01iecTBa, B TMO3HAHWM TIPUPOJHBIX 3aKOHOMEDHOCTeH W pellleHHH TpodyieM
COXpaHeHUs TIPUPO/THOTO PaBHOBECHS;

y6eXIEHHOCTh B 3HAUMMOCTHU OMOIOTUHM /IJIi COBPEMEHHOM 1[UBU/TM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI Pa3BUTHSI MeAWILIMHBI, CO3/laHKE TIePCITIEKTUBHBIX
OUOTEXHOJIOTUM, CIOCOOHBIX pelllaTh peCcypCHble TPOOeMbl  pa3BUTHS
ye/IoBeUeCTBa, MOMCKa MyTel BhIX0/[a U3 I7100abHBIX 3KOJOTHUYeCcKuX Mmpobem
u obecrieueHWss Tiepexofa K YCTOWYMBOMY pPa3BUTHIO, paljMOHATBLHOMY
HCTI0/Tb30BaHUIO TIPUPO/IHBIX PeCYpCOB M (POPMHUPOBAHHIO HOBBIX CTAaHZAPTOB
JKU3HU;

3aMHTEPEeCOBAHHOCTb B TIOJIy4eHUHd OWOIOTMUYeCKMX 3HAaHUW B I[e/ISIX
TIOBBIIIIEHUsT 0OIIell Ky/JbTypbl, €CTeCTBeHHO-HayYyHOW TIPaMOTHOCTH, Kak
COCTaBHOM  vaCcTM  (PYHKUMOHA/JLHOM  TrpamMOTHOCTA  oOydaromuxcs,
chopMUpyeMoii TTpu u3yueHUH OH0JIOTHY;

MOHWMaHWe  CYIIJHOCTH  MeTOZIOB  TIO3HaHWs, MWCIOMb3yeMbIX B
eCTeCTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIOMb30BaTh IMOy4yaeMble 3HAHUS IS



aHasm3a U OOBSICHEeHUS SIB/IEHUM OKDPY>KaloL[ero MUpa M MPOUCXOAIINX B HEM
M3MeHeHUl, yMeHue [enaTh 000CHOBaHHbIE 3aK/IFOUEHUs] Ha OCHOBe Hay4HbIX
(aKTOB U UMEIOLLMXCS JaHHBIX C LIe/IbI0 TI0JTyUeHus JOCTOBEPHBIX BbIBO/OB;

CIIOCOOHOCTH CaMOCTOSITe/TbHO UCII0/Ib30BaTh OMOOrUYecKre 3HaHUS [IIs
peliieHUst TPO6JieM B peasbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HaHUe LIeHHOCTU Hay4YHOU [leATe/TbHOCTH, TOTOBHOCTh OCYILeCTB/ISITh
MPOEKTHYIO U UCCJIe[l0BaTeNbCKYH0 /1eATeTbHOCTb MHAWBU/Iya/IbHO U B TPYIIIE;

TOTOBHOCTb U  CIIOCOOHOCTb K HeNpephiIBHOMY 00pa30BaHUI0 U
camMo00pa30oBaHUI0, K aKTUBHOMY T10/IyueHUIO HOBBIX 3HAaHUU M0 OMOIOTUU B
COOTBETCTBUM C )KU3HEHHBIMU TTOTPeOHOCTSIMMU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarnpeaMeTHble  pe3y/bTaThl  OCBOeHUs ~ yuyebGHOTO  TipefMeTa
«buonorusi» BK/IIOUAIOT: 3HauMMble [t (OPMUPOBAHUS MHPOBO33DPEHUSs
00yuaromxcs  MeXIUCIUIUIMHAPHbIe  (MeXIIpeJIMeTHble)  OOllleHayuHbIe
TIOHSATHSA, OTPa’karolljie IeJIOCTHOCTh HAayUHOM KapTWHBI MHpa U CIelupuKy
METO/JIOB TI03HAHUS, WCIIO/Nb3yeMbIX B €CTeCTBEHHbIX HayKax (BellecTBO,
JHepruisi, siBjieHue, TIPOL[eCC, CUCTeMa, HayuHbIM (aKT, TPUHILUII, TUIIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopus, HWCCefoBaHUe, HabroZieHWe, W3MepeHue,
JKCTIepUMEeHT W JpyrWe);  yHUBepcajbHble  yueOHble  JeMCTBUS
(mmo3HaBaTenbHbIE, KOMMYHUKATHBHbIE, DPeTY/ISATUBHbIE), 0bOecreunBaroIye
copmupoBaHre (yHKI[MOHAJLHOW IPAMOTHOCTH W COLIMAIBHOW KOMITeTEHIUH
00yuaroImxcs; CroCcOOHOCTh  OOyuarol[uXCs — HCI0J/Ib30BaTh  OCBOEHHbBIE
MEX/IUCIUTUIMHADHBIE, MHPOBO33peHUYeCKHe 3HaHWsA W YHHBepCa/bHbIe
yueOHbIe eCTBUS B IT03HABaTeIbHOM M COL[UAIbHOM TIPAaKTHKe.

B pe3ynbTaTe wu3yuyeHWss OHOJOTMM Ha YpPOBHe cpefHero o6Iero
obOpa3oBaHuss y obyudaromierocs OyayT cdhopMUPOBaHbI TI03HABATe/bHbIE
yHUBepcanbHble yuyeOHble [elCTBUs, KOMMYHUKAaTHBHbIE YyHUBepCaIbHbIe
yueOHbIe [IeMCTBUS, pery/lsATHBHbIe YHHBepCa/lbHble yueOHbIe [eHCTBUS,
COBMeECTHasI iesITe/TbHOCTb.

MerTarnpeameTHbie pe3y/abTaThl OCBOEHHsI MPOTPAMMbI CpefHero o0Iiero
o0Opa3oBaHus JO/DKHBI OTPaXKaTh:

OB/ajileHHe yHUBEpPCA/TbHLIMH  Y4eOHBIMH  IO3HABaTeIbHBIMH
JNeNCTBUAMU:

1) 6a3oBbIe JIOTHUECKHE JeHCTBHUS:

CaMOCTOSITeJTbHO  ()OPMYJIUPOBaTh W aKTyaJM3UpOBaTh TpoOyieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTIO/Th30BaTh TIPU OCBOEHWM 3HAHWUW TIPUEMBI JIOTUUYECKOTO MBbIIIIEHHUS
(aHanu3a, CWHTe3a, CpaBHeHHs, KiaccuduKaiyy, o00001eHNs), pacKphbiBaTh
CMBICTT OHMOJIOTHYECKMX TIOHATHN (BBIAENATh WX XapaKTepHble TPH3HAKH,
yCTaHaB/IUBATh CBSI3U C APYTUMH TIOHSITUSMU);

oTipefiesisiTh 1e/I AesTe/lbHOCTH, 3a/laBas TapaMeTpbhl U KPUTEPUH HUX
JNOCTVKEHUs, COOTHOCUTH pe3y/bTaTbl [eATebHOCTH C TIOCTaBIeHHBIMHU
1[eJISIMU;

WCTIO/Tb30BaTh OHoO/IoTUUeCKre TIOHATUSL [/t O0bsicHeHUs (DakToB U
SIBJIEHUU >KUBOW MPUPO/IbI;

CTPOUTb JIOTMUECKUe PpacCy>KeHusi (MHAYKTUBHbBIE, [eAyKTUBHbIE, TIO
aHaJIOTUN), BBISB/ISTH 3aKOHOMEPHOCTH U TIPOTHBOPEUMS] B PaCCMAaTPUBAEMbBIX
ABJIEHUSTX, (HOPMY/TMPOBATh BHIBOZIBI U 3aK/TFOUEHUS;



NIPUMEHATh ~ CXEMHO-MOJIe/IbHble  CPeACTBa /11 Tpe/ICTaB/IeHUs
CYILIECTBEHHBIX CBSI3el W OTHOIIIEHUH B M3yyaeMbIX OHMO/IOTHUECKUX 00BEeKTaX,
a Takke TIPOTHBOpPEUM pa3HOTO POJia, BBISIBJIEHHBIX B  Pa3/IMUYHbIX
WHGOPMALIMOHHBIX UCTOUHHKAX;

pa3pabaThIBaTh MJIaH pelleHus MPo0/IeMbl C YUETOM aHAIM3a UMEROIIUXCS
MaTepHaJIbHBIX U HEMaTepUabHbIX PECYPCOB;

BHOCUTb KODPEKTUBBI B [IeSITEJIbHOCTb, OIL|€HWBATh COOTBETCTBHUE
pe3y/IbTaToB LIe/IsIM, OLIEHUBATh PUCKH MTOC/IeICTBUH [1€STe/IbHOCTH;

KOOP/IMHUPOBaTh MW BBIMOMHATL pabOTy B YCAOBUSAX peabHOTO,
BHPTYa/IbHOTO0 1 KOMOMHMPOBAHHOTO B3aMMO/IEHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILIJIEHHE TIPH PEIIeHUH )KU3HEHHBIX TTP0o0/IeM.

2) 0a3oBbBIe HCC/IEA0OBATE/THCKHE IeHCTBHS:

B/IaJIeTh ~ HaBbIKAaMU  yueOHO-HCC/IeIOBAaTeIbCKOM U TIPOEKTHOMH
JIeAITeJIbHOCTH,  HaBbIKAMH  paspelieHuds IpobjieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TIOHMCKY METOZIOB PeIIeHUs] MPAaKTHUeCKUX
3a7iau, MPUMEHEHUIO Pa3/IMUHBIX METO/[OB ITO3HAHMSI;

WCTO/Ib30BaTh Pa3/IMUHble BU/bI JESITeIbHOCTH T0 TOJyYeHHI0 HOBOTO
3HAHWS, €ro WHTepIIpeTalyy, MpeoOpa30BaHUI0 U TPUMEHEHUI0 B yueOHBIX
CUTYalIUsIX, B TOM UHCJIE TIPH CO3/IaHMK Y4eGHbIX U COLMA/IbHBIX TIPOEKTOR;

(opMMpOBaTh  HayuHbIA ~ THI ~ MBILUIEHWS,  BJ3J€Th  Hay4HOW
TEePMUHOJIOTHEH, KITFOUeBLIMU TTOHATUSIMHU U METOZAMU;

CTaBUTb U (POPMY/IUPOBaTh COOCTBeHHBbIE 3a/laud B 0Opa3oBaTe/IbHOM
JeSITe/TbHOCTH 1 )KU3HEHHBIX CUTYaLUsX;

BBISIB/IATh TIPUUMHHO-C/IEICTBEHHbIE CBSI3M W aKTya/IM3UpOBaTh 3ajauy,
BBIIBUraTh TUIOTe3y €€ pelleHus, HaXOJUTh apryMeHThl [/ J0Ka3aTe/bCTBa
CBOUX YTBEPXK/I€HUH, 3a/IaBaTh TlapaMeTPbl U KPUTEPUH PeIIIeHNS;

aHA/IM3UPOBaTh TIOJlyUeHHbIE B XOZle PpeIleHus 3aZiaud  pe3yJbTaThl,
KPUTUUYECKU OL|eHMBATh WX [OCTOBEPHOCTb, MPOTHO3MPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSIX;

[laBaTh OLIEHKY HOBBIM CHUTYal[UsIM, OLIEHUBATh PHUOOPETEHHBIN OIbIT;

OCYILIeCTB/ISATh Lie/IeHarpaB/IeHHbIN MOMCK TIepeHoca CPe/iCTB U CIoCcoO0B
JeUCTBUS B IPOQeCCHOHAIBHYIO CPeIy;

yMeTb TIepPEeHOCUTh 3HAHMS B MO3HABATE/IbHYIO U MPAKTUUECKY 00/1aCcTH
JKU3HE1eATeTbHOCTH;

yMeTb UHTEIPHUPOBaTh 3HAHMUS U3 Pa3HbIX MPeJMETHBIX 00/1acTek;

BBIIBUraTh HOBBIE M/IEH, TTPe/|IaraTb OPUrMHA/bHbIE ITOAX0/Ibl U PeIeHus],
CTaBUThb MPOOIEMBI U 3a/lauH, JOIYCKAOIIMEe a/TbTePHATUBHbIE PEILeHHS.

3) pabora c uadopmanuei:

OPMEHTHPOBATbCS B PA3/IMUYHbIX HCTOYHMKAX MHGOpMaIu (TeKcTe
yueOHOro mocobusi, HayuHO-TIOMYJISPHON  JMTepaType, OWOIOTMUeCKUX
CJIOBApsIX M CIpaBOYHHWKAX, KOMITbIOTEPHBIX 0a3ax [JaHHbIX, B VIHTepHeTe),
aHA/TM3UPOBaTh WH(OPMALMIO Ppa3/IMuUHBIX BUZOB W (OPM TIpe/CTaB/IeHMs],
KPUTUUECKH OI|eHUBATh €€ J0CTOBEPHOCTh ¥ HETIPOTUBOPEUUBOCTD;

(bopMyIMpOBaTh 3arpoChl ¥ IPUMEHSITb Pa3/IMUHbIE METO/IbI ITPH ITOMCKE U
orbope Ouosormuecko uHGOPMALMKY, HEOOXOJUMON IS  BBIIOJTHEHHS
yueOHBIX 3a71ay;

NproOpeTaTh OMBIT MUCIO/Ib30BaHUSI MHGOPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHHM, COBEpIIEHCTBOBaTb  KYJbTYPY aAKTUBHOIO  KCII0/Ib30BaHMS
Pa3/IMYHBIX TIOWCKOBBIX CUCTEM;



CaMOCTOSITeJTbHO ~ BbIOMpaTh ONTUMAIBHYIO (OpMYy  TIpe/CTaB/IeHUsS
buonornueckort wuHGopMaruM (Cxembl, TrpapuK{, [AAAarpaMMbl, TaOJIHUIIBI,
PUCYHKHU U IDYTOE);

WCII0/Tb30BaTh HAy4YHbIM $I3bIK B KaueCcTBe Cpe/cTBa Mpu pabore ¢
buonornueckort wuH(OpMalMell: TIPUMEHATb XUMHUUeCKude, Qu3ndyeckue u
MaTeMaThueCKre 3HaKd U CUMBOJIbI, (popmyibl, abOpeBUaTypy, HOMEHK/IATypYy,
WCTIO/Ib30BaTh M TPeo0pa30BbIBaTh  3HAKOBO-CHMBOJIMUECKUE  CpPeJCTBa
HarJisiIHOCTY;

B/Ia/ileTh ~ HaBblKaMW  pacClO3HaBaHUsI UM 3aluThl  MHbOpMaIu,
vHGbOpMaIMOHHOM 6e3011aCHOCTH JTMUHOCTH.

OBajieHHe YHHBePCa/IbHBIMH KOMMYHUKATHBHBIMHU JJeUCTBUAMM:

1) o0mieHue:

OCYIIEeCTB/ISITh KOMMYHMKAllMd BO BcCeX cdepax >KU3HH, aKTHBHO
y4acTBOBaTh B AHWa/ioTe WM AWCKYCCHU TI0 CYIIIeCTBY OOCY)X/IaeMOM TeMbl
(ymeHue 3aaBaThb BOIPOCHL, BbICKA3bIBaThb CYXK[EHUSI OTHOCUTE/IbHO
BBITIO/THEHHY TIpe/i/laraeMOM 3a/lauy, YUUThIBaTh UHTEPEChl U COrJIaCOBAaHHOCTh
MO3ULIUN JPYTUX YUYaCTHUKOB Ziajiora Uin AUCKYCCUK);

pacrio3HaBaTh HeBepOasbHbIE CpeficTBa OOIeHUs, TIOHMMaTh 3HaueHHe
COLIMA/IbHBIX 3HAKOB, TIPEANOChUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CUTYALUM,
yMEThb CMSITYaTh KOH(JIUKThI U BeCTU I1ePeroBOpbI;

BJIaZIeTh Pa3/IMUHBIMU CIToco0aMu OOITIeHUsI U B3aUMO/IeHCTBHS, TTOHUMATh
HaMepeHUs1 [Apyrux JitoJiel, TpOosB/ATb yBaKUTeIbHOEe OTHOIleHWe K
cobeceIHHKY ¥ B KOpPeKTHOU (hopme (HhOpMyTMPOBaTh CBOM BO3PayKeHHS;

Pa3BEPHYTO U JIOTUYHO M3/laraTh CBOK TOYKY 3PEHMSI C UCMO0JIb30BAHUEM
SI3bIKOBBIX CPE/ICTB.

2) coBMecTHas JesiTe/IbHOCTh:

MOHMMAaTb W WCIO/Mb30BaTh  MpeuMMyllleCTBa  KOMaHAHOU U
VHAVBUAYalbHONW paboTbl Tpyd  pellleHWH OWooruuecKor mpobJiemsbl,
000CHOBBIBATh Heo0X0JUMOCTh TIpUMeHeHus IPYIIOBBIX dhopm
B3aMIMO/IENCTBUS MPU pellieHnH yueOHOM 3a/1aum;

BbIOMpATh TeMAaTUKy M MEeTO/IbI COBMECTHBIX eWCTBUN C YUETOM OOIIMX
HWHTEPeCOB U BO3MOKHOCTEH KaXKI0r0 U/leHa KOJIJIEKTUBA;

MpUHUMATh 1[elM COBMECTHOW [lesiTeTlbHOCTU, OpraHyu30BbIBaTh WU
KOOD/IMHUPOBATh JeWUCTBUS 110 €€ JOCTW)KEeHUIO: COCTaB/STh MJIaH [eUCTBUM,
pacrpeziesiitTb pOJid C yUY6TOM MHEHHM y4aCTHUKOB, 0OCY)XJaTb pe3y/bTaThbl
COBMECTHOM paboThI;

OLIeHMBaTh KaueCTBO CBOEr0o BK/IaZla M KaXKJOr0 y4yaCTHHKA KOMaH/bl B
OOIIMiA pe3y/ibTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

rpe/ijlaraTh HOBble TPOEKThI, OLeHWBAaTh WJEeU C TO3UI[MM HOBU3HBI,
OPUTMHA/IbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTY;

OCYLLeCTB/ISITh TO3UTUBHOE CTpAaTeruuyeckoe MOBeJeHWe B pa3/IMuHbIX
CUTYaI[UsIX, TIPOSIBJISATH TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

OsgJajieHle YHUBePCAa/IbHBIMHU Pery/JIATUBHBIMHU JeHCTBUAMM:

1) camoopranu3anus:

WCTI0/Tb30BaTh OHOJIOTHYeCKHe 3HaHWs [/ BLIIBJIEHWS TIpo0/ieM U MX
pellieHus B )KU3HEHHbBIX U yUeOHBIX CUTYyaIHsIX;

BbIOMpaTh Ha OCHOBe OWONOTMUECKUX 3HAaHUW IiejieBble W CMBIC/IOBBIE
YCTaHOBKHU B CBOUX [JIeCTBUSX U MOCTYIMKaX MO OTHOIIIEHUIO K KUBOM MPUPO/E,
CBOEMY 3/I0POBBIO U 3[J0POBbI0 OKPY KaIOIIUX;



CaMOCTOSITe/TbHO ~ OCYLLECTB/ISThH  TO3HABaTe/IbHYI  [1eATe/IbHOCTb,
BLISIB/IAITH TIPO0JIEMBbI, CTaBUTh M (HOPMy/IMpPOBaTh COOCTBEHHBIE 3a7laud B
oOpa3oBare/TbHON JieITe/IbHOCTU 1 XKU3HEHHBIX CUTYaIUsIX;

CAMOCTOSITeJTbHO COCTAB/IAThL TI/IaH peIleHdss TpoO/seMbl C  YYETOM
MMEIOIUXCS PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U TIPeATIOUTeHH;

[laBaThb OLIEHKY HOBBIM CUTYaLUsIM;

pacliupsaTh ~paMKd yueOHOro TIpeMeTa Ha OCHOBe  JIMUHBIX
rpeArnouYTeHu ;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  aprymMeHTHpoBaTb  ero,  Opathb
OTBETCTBEHHOCTH 3a pPelIeHUE;

OLlIeHHBaTh TTPUOOPETEHHBIM OITbIT;

criocobcTBOBaTh (DOPMUPOBAHUIO W TIPOSIBJIEHUIO IITUPOKOW SPYAWIINUA B
pa3HbIX 00/IaCTAX 3HAHWM, TTOCTOSTHHO TIOBBIIIATH CBOM 0OOpa3oBaTe/bHBIA U
KYJIbTYDHBIN YDPOBEHb.

2) CaMOKOHTPOJIb:

[laBaThb OL[EHKY HOBBIM CUTYaLUsIM, BHOCUTb KOPPEKTUBHI B €SIT€/TbHOCTD,
OLIeHMBATh COOTBETCTBHE Pe3YJIbTATOB LIeJISIM;

B/Ia/ileTh HaBbIKaMU T[I03HaBaTe/lbHOU pedieKCMM KakK OCO3HaHUs
COBEpIIAeMbIX [EeUCTBUM U MBICJUTENBHBIX MPOLIECCOB, WX pe3y/JbTaTOB U
OCHOBaHWM, UCTIOH30BaTh NIPUEMBI pedIeKCUH [IJisl OLIEHKU CUTYyal[|uH, BbIOopa
BEPHOI0 pPeLleHUS;

yMeTb OL|eHHWBaTb PUCKKA M CBOEBPEMEHHO TPUHHMAaTh PELIeHUs] M0 UX
CHWKEHUIO;

MPUHAMAaTb MOTHMBBI W apryMeHThbl [PYyTrUX TPU aHajv3e pe3y/bTaTOB
JleATeIbHOCTY;

3) npuHsATHE Ceds U APYyrux:

MIPUHUMATh Ce0s, TIOHMUMasi CBOM HeIOCTaTKH U JOCTOMHCTBA;

MPYHAMAaTb MOTHMBBI W apryMeHThbl [PYyTrUX TPU aHajv3e pe3y/bTaTOB
JleATeIbHOCTY;

TIpU3HaBaTh CBOE TTPABO U MPaBO JIPYTHX Ha OLINOKY;

pa3BHBaTh CIIOCOOHOCTH TTOHUMATh MHP C TIO3ULIUU APYTOTo YesioBeKa.

IIPEJIMETHDBIE PE3YJIbTATBI

[TpemMeTHBIe pe3y/ibTaThl OCBOEHUs COZepKaHUsi yueOHOro TipegMeTa
«buonorusi» Ha yrayO/sfHHOM YypOBHe OpHWEHTHMDOBaHbI Ha obecrieueHue
npoduibHOr0 00yueHHsi oOydarommxcs Ouosornn. OHHM  BK/IIOYAIOT:
cietiduueckre st 6MOOrUK Hay4YHble 3HAHUS, yMEeHUs U CIocoObl eliCTBUM
M0 OCBOEHWIO, UHTepripeTaldd U Tpeo0Opa30BaHUIO  3HAHUM, BUAbI
J1esiTe/IbHOCTH TI0 TIO/TyYeHUI0 HOBBIX 3HAHWM U UX TIPUMEHEHHI0 B Pa3/IMYHbIX
yuebOHBIX, a TaKKe B peasbHbIX JXU3HEHHBIX CUTyalusxX. [lpeameTHble
pe3y/ibTaThl TIpe/ICTaB/IeHbl 110 TOJaM U3yueHUsl.

[TpesMeTHBIe pe3y/bTaThbl OCBOEHUs] yueOHOro rpeamMera «buosorvs» B
10 knacce [OXHBI OTPaXkaTh:

chOpMUPOBAHHOCTh 3HAaHUM O MeCTe W pOJd OHONIOTMM B CHUCTEMe
eCTeCTBEHHBIX HayK, B (HOPMUPOBAHUU eCTeCTBEHHO-HAyUHOUM KapTUHbI MUPa, B
MO3HAaHWUM 3aKOHOB TIDUPOJbI W  pellleHUuH TpobsieM  palMOHaJIbHOTO
MPUPO/IOTIO/Ib30BaHusl, O BKJaie DPOCCUUCKAX U 3apyOeXHbIX YUEHBIX B
pa3BUTHe OHOJIOTHH;

B/afileHde CHUCTeMOW OuoJIoTMYecKUX 3HaHWM, KOTopasi BKJIIOUaeT:
OCHOBOIIO/Iararoie Ouo/IoTHYeCKue TepMHUHbI M TIOHSATHSI (JKU3Hb, K/IeTKa,



OpraHv3M, MeTabo/M3M, TOMEeOCTa3, CaMOPEry/SIus, CaMOBOCIIPOW3BeJeHHe,
HacC/1e/[CTBEHHOCTb, U3MEHUHMBOCTb, POCT U pa3BUTHeE), OUOOTUUECKHe TeOprr
(knetounasi Teopuss T. IlIBanna, M. Illneinena, P. BupxoBa, XpoMocOMHast
Teopusi HacyieAcTBeHHOCTH T. Moprana), yuenusi (H. 1. BaBunoBa — o njeHTpax
MHOr0o00pa3usi ¥  TPOUCXOXKJIEHWS  KY/JbTYPHBIX  pacTeHUid), 3aKOHbI
(equHOOOpA3Ust TTIOTOMKOB TEPBOTO TTOKOJIEHHS, pacIlelyieHus, YNCTOThI TaMeT,
He3aBUCUMOT0 HaciegoBaHusd ['. MeHzess, TOMOJIOTUYECKUX PALOB B
Hac/leJCTBeHHOU  u3MeHuuMBOoCcTH  H. n. BaBusoBa), = NPUHLUIIBI
(KOMILJIEMEHTapHOCTH);

BJla/ileHMe OCHOBHbIMU METO/IaMU Hay4YHOT'O T03HaHUS], UCIO0/Ib3yeMbIX B
OUOMOTUUeCKUX WCC/IeIOBAaHUSX JKUBBIX OOBEKTOB (OmucaHWe, H3MepeHHe,
Hab/moieHne, SKCIIePUMEHT);

yMeHUe BbIJIe/ISITh CYllleCTBeHHbIe MPU3HAKU: BUPYCOB, K/I€TOK MPOKapUOT
Y 9yKapuOT, OJHOKJIETOUHbIX U MHOTOK/JIETOUHBIX OPraHW3MOB, B TOM YHCJIe
OakTepuii, rpubOB, pacTeHUM, >KUBOTHBIX M UeJI0Be€Ka, CTPOEHUs OpraHOB U
CUCTEM  OpraHoB  paCTeHWid,  >KMBOTHBIX,  Ue/IOBeKa,  IIpPOLleCCOB
JKU3He/lesITe/IbHOCTH, TPOTeKalol[iX B OpraHM3MaX pacTeHWM, >KUBOTHBIX U
ye/ioBeKa, OMOJIOTHYECKMX TMPOILIeCCOB: oOOMeHa BellecTB (MeTabosm3M),
TIpeBpallieHus] SHepruM, Opo’keHusi, aBTOTPOGHOT0 M TeTepoTPO(PHOrO TUIIOB
nuTaHusi, (QoToCHHTe3a M XeMOCHHTe3a, MMTO3a, Meio3a, raMmeroreHesa,
smbpuoreHesa, MOCTIMOPHOHA/IEHOTO pa3BUTHS, Pa3MHOKEHWUS,
VH/VBU/lya/IbHOT'O Pa3BUTUS OpraHv3Ma (OHTOreHe3a), B3aUMO/IeliCTBUS I'eHOB,
reTepo3uca, NCKyCCTBEHHOT0 0TO0pa;

yMeHHe YyCTaHaB/MBaTh B3aUMOCBSI3U MKy OpraHOU/laMU KJIeTKU U UX
(GYHKIMSIMH, CTPOEHWEM KJ/IeTOK Pa3HbIX TKaHeW U WX (YHKIUSIMH, MEXIY
OpraHamMM U CHUCTeMaM{ OpPraHOB y pacCTeHUl, >KUBOTHBIX W uejioBeKa M UX
GYHKIUSIMH, MeXAY CHUCTEeMaMU OPraHOB U UX (YHKIMSIMH, MeXAY 3TariaMu
oOMeHa BeIeCTB, JTallaMA KJIETOUHOTO IMK/Aa W JKU3HEHHBIX IUK/IOB
OpraHM3MOB, 3TarlaMyd 3MOPHUOHATBLHOTO PA3BUTHS, T€HOTUTIOM U (HeHOTUIIOM,
deHoTunIOM U (hakTOpaMu Cpesibl 0OUTaHMS;

yMeHUe BbISIB/ISITh OT/TMUNTE/TbHbIE TIPU3HAKH >KUBBIX CUCTEM, B TOM UHC/Ie
pacTeHui, )KUBOTHBIX U UeJI0BeKa;

yMeHHe WCIO/b30BaTh COOTBETCTBYIOIIME apryMeHThI, OHUOIOTUUecKyro
TePMUHOJIOTUI0 M CUMBOJIMKY [I/I1 JlOKa3aTelbCTBAa POJICTBA OPraHMW3MOB
pa3HbIX CUCTeMaTHYeCKUX TPy,

yMeHWe pelllaTh OHOJIOTHYECKWe 3a/lauM, BBISBIASATb  ITPUUHUHHO-
C/IeZICTBEHHBIE CBSI3U MEXKAY UCCAeyeMbIMUA OHMOIOTUUECKHMU TIpolieccaM U
SIBJIEHUSIMH, [eJlaTh BBIBOABI M TIPOTHO3bI HA OCHOBAHWW TIOTYUYEHHBIX
pe3y/bTaToB;

yMeHMe BBITIO/HAT JJabopaToOpHbIe U TPaKTHUeCcKre paboThl, COO/M0AaTh
ripaBwsIa Tipu paboTe ¢ yueGHBIM 1 1abopaTOpHBIM 0060PYZOBaHKEM;

yMeHHe BBbIIBUTATh THUIIOTe3bl, TMPOBEPATb HX SKCIIePUMeHTaTbHBIMU
cpeficTBaMu, (OpMyJUpys 1ie/ib UCC/Ie[JOBaHUsl, aHA/IM3UPOBATh TO/yYeHHbIe
pe3y/bTaThl U JieJlaTh BbIBO/IbI;

yMeHMe yuaCTBOBaTh B yueOHO-MCC/iefloBaTelbCKOUM paboTte mo 6uosoruy,
9KO0JIOTUM ¥ MeJUIMHe, TIPOBOAVMOM Ha 0a3e IIKObHBIX HayUHBIX OOIIeCTB, U
nybIMYHO — TpeACTaB/sATh  TOAy4YeHHbIe pe3y/lbTaTbl Ha  yUeHHUYeCKUX
KOH(epeHLUsIX;

yMeHHe Ol|eHHMBaTh 3TUYeCKHe acIlieKThl COBPeMeHHbIX WCC/eZlOBaHUM B
obmacti  OwonmorMM U MeAWIWHBI  (KJIOHMPOBaHWE,  UCKYCCTBEHHOE



OIUIOJOTBOPEHME, HAllPaB/I€HHOe U3MEHEeHre TeHOMa U CO3/laHue TPaHCTeHHbBIX
OpraHW3MOB);

yMeHMe OCYIIeCTB/ISITh 0CO3HAHHBIN BBIOOp OyayIei mpodeccuoHaTbHON
JedaTeNlbHOCTM B oOjactd  OWMOJIOTMM,  MeOULMHBI,  OMOTEXHOJIOrHHU,
BeTePUHAPHH, CETbCKOTO XO035HCTBA, MUIIEBOM MPOMBIIIEHHOCTH, YT/IyO/IsSTh
Mo3HaBaTe/NIbHbIM ~ WHTEpeC, HalpaB/IeHHbIM HAa  OCO3HAHHBIA  BBIOOP
COOTBETCTBYIOIIeH TIpodheCcCcuu U MpoAo/IKeHHe O6HUoIoTuuecKoro 00pa3oBaHUs
B OpraHM3alfusaX Cpe/iHero rmpodecCHOHATLHOTO U BHICIIIEro 06pa3oBaHUS.

[TpemMeTHBIE pe3y/bTaThbl OCBOEHHWS yueOHOro TpeaMera «buOJOTHS» B
11 knacce [OJXHBI OTPaXKaTh:

cOpMUPOBAHHOCTb 3HAHWM O MecTe W poau OHoMoTMM B CHCTEME
eCTeCTBEHHbIX HayK, B (hOPMUPOBaHWK COBPEMEHHOI eCTeCTBeHHO-Hay4yHOU
KapTHUHbI MUpA, B TO3HAaHUU 3aKOHOB MPUPO/IbI U pellleHUH IKOIOTMUecKux
npobsieM uesioBeueCTBa, a TakKKe B peIleHWH BOMPOCOB PpalOHA/BHOTO
MPUPOJOTNO/Ib30BaHUs, U B (HOPMUPOBAHWU 1[€HHOCTHOTO OTHOILIEHUS K
TIpupo/ie, 00IIeCTBY, Ue/IOBEKY, O BKJ/IaJile POCCUMCKUX U 3apyOeXXHBIX yUEHBIX-
OMOJIOrOB B pa3BUTHeE OHOJIOTHH;

yMeHHe B/aJieTh CHUCTeMON OMOJIOrHYecKMX 3HAHWM, KOTOpas BK/IHOYAeT
oripefie/ieHUs] ¥ TIOHMMaHHe CYIIJHOCTH OCHOBOTIOJIArarol[uX OHOIOTHUYeCKUX
TEPMUHOB U TIOHATHY (B, SKOCHCTeMa, Ouocdepa), bromoruueckre TeOpUU
(oBostoLivioHHass Teopusi Y. JlapBuHaA, CHUHTeTHYeCKas TeOpUsi JBOJIIOLIUM),
yuenus (A. H. CesepyoBa — 0 NyTSX W Hamnpas/leHUsx 3Bomouud, B.J.
BepHagckoro — o 6uocdepe), 3akK0oHbI (TeHeTUUeCKOro paBHoBecHst k. Xapau
u B. Baitnbepra, 3apoapimeBoro cxogcrea K. M. bapa), npaBuna (MUHUMYyMa
FO. JInubuxa, 3K0/IOTHYeCKOW TTUPAMU/IbI SHEPTHH), TUIOTe3bl (TUIOTe3a «MUpa
PHK» Y. I'unbepra);

yMeHue BJiaZieTh OCHOBHBIMH  MeTOZaMM  HAyuHOTO  I[103HaHUS,
WCTIO/Ib3yeMbIMU B OMOJIOTHUECKUX HWCCIeIOBaHUSX >KUBBIX OOBEKTOB U
3KocucTeM (OIvcaHue, W3MepeHue, HaOmofeHue, SKCTIEPUMEHT), Criocobamu
BbISIBJIEHUS U OLI€EHKW aHTPOIIOreHHbIX U3MEeHEeHU B IPUPO/IE;

yMeHWe BbIIeNISITh CYIeCTBeHHbIe TIPU3HAKW: BHUIOB, OHOTeor|eHO30B,
9KOCUCTeM U Ouocdeprl, CTaOUIHU3NUPYIOIIETro, ABMXKYIIIEr0 W pa3phIBAIOIIero
eCTeCTBEeHHOT 0 otbopa, aJuI0NaTprUYeCKOro v CUMIIaTPUUECKOTO
BUJ000pa30oBaHusA, BAWSHUS [BWKYIIAX CAJI SBOJIIOLUM Ha TreHO(OH[
TIOMY/ISIIIVH, TPUCTIOCOD/IEHHOCTH OPTaHU3MOB K Cpejie 00HTaHus, uepeloBaHuUs
HaripaB/ieHUI 3BOJIIOL[MM, KPYroBOpOTa Bel[eCTB U TII0TOKA SHEPruud B
5KOCHUCTeMax;

yMeHHe yCTaHaB/JIWBaTb B3aMMOCBSI3W MeXK/y MPOLIeCCAMM 3SBOJIFOLWHY,
JBYDKYIIIUMM CAJIaMH aHTPOITIOTreHe3a, KOMIIOHeHTaMU Pa3/IMUHbIX SKOCHUCTeM U
MpUCITOCOO/IeHUSIMU K HUM OpTaHU3MOB;

yMeHUe  BBISIBJSITb  OTJIMUMTE/bHbIe TIPU3HAKU  JKUBBIX  CHUCTEM,
TIPUCIIOCOOIEHHOCTh BUIOB K Cpefie 0OMTaHUs, aDMOTHUeCKUX ¥ OMOTHUYECKUX
KOMITOHEHTOB  3KOCHCTEM, B3aMMOCBsI3€ii OpraHM3MOB B COOOIIeCcTBax,
aHTPOIIOTeHHbIX U3MEHEeHU B 3KOCUCTeMaX CBOei MeCTHOCTY;

yMeHHe WCIO/b30BaTh COOTBETCTBYIOIIME apryMeHThI, OHUOIOTUUecKyro
TePMUHOJIOTUK0 W CHUMBOJIMKY JJIs1 Ji0OKa3aTeJbCTBa pOACTBA OPraHU3MOB
pasHbIX CUCTeMaTUUeCKUX TPYI, B3aMMOCBS3M OpPraHM3MOB U  Cpe[bl
o0uTaHWs, €eAWHCTBA UeJOBEUECKHUX pac, HeobXoJUMOCTU COXpaHeHUs
MHOT000pa3us BUJOB U 3KOCHUCTEM KakK yCJIOBHSI COCYII[eCTBOBAHUSI TIPUPO/ILI U
YyesI0BeYeCTBa;



yMeHHe pellaTb OWOJIOTMYECKWe  33/laud, BbIABAATH  [PUUHMHHO-
C/Ie[ICTBEHHBIE CBSI3U MEXKAY UCCAelyeMbIMUA OHMOIOTUUECKHMU TIpolieccaMi U
SIBJIEHUsSIMH, [IeJlaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHWUM I1OJTYYEHHBIX
pe3y/IbTaToB;

yMeHMe BBITIO/IHATD JlabopaToOpHble U TPaKTHUeCcKre paboThl, cOO/M0AaTh
ripaBwWsIa Tipu paboTe ¢ yueGHBIM 1 TabopaTOpHBIM 0060pPYZOBaHKEM;

yMeHHe BbIIBUraTb TUIIOTE3bl, IIPOBEPATH MX SKCIIEPUMEHTATbHBIMU
cpeAcTBamMH, (OpMyIUPYs 1ie/ib HUCC/Ie[JOBAaHUS], aHA/M3UPOBATh I0/yUeHHbIe
pe3y/bTaThl U /Ie/IaTh BLIBO/b;

yMeHMe yuaCTBOBaTh B yueOHO-MCC/efloBaTeIbCKOU paboTte mo 6Guosoruy,
9KOJIOTMM Y MeJMLIMHE, TTPOBOAUMOMN Ha 0a3e MIKOJbHBIX HayUYHbIX OOIIeCTB, U
nyO/IMUHO  TPeJACTaB/IATh  IOJIyUYeHHbIe  pe3yjabTaTbl Ha  yUEHUUECKUX
KOH(epeHLUsIX;

yMeHHe OL|eHWBAaTb THMIIOTe3bl W TEOPUU O IIPOMCXOXKIEHUH >KU3HHU,
ye/ioBeKa W UeJI0BeUeCKMX pac, O TpUYMHAX, TOCTeCTBUSAX U Criocobax
TpeIOTBpallieHus ri00anbHbIX W3MeHeHnl B buocdepe;

yMeHMe OCYIIeCTB/ISITh 0CO3HaHHBIN BBIOOP OyayIei mpodeccuoHabHON
JesiTeIbHOCTM B 00s1acTH  OMOJIOTHH, SKOJIOTUW, TIPUPOZOII0/Ib30BaHuS,
MeIUI[UHBI, OMOTeXHOIOTUH, TICUXO0JIOTUH, BeTePUHAPUH, CEJTbCKOTO XO3SIHCTBa,
MUILIEBOM  MPOMBIIIJIEHHOCTH,  YI/IyO/sSTh  [O3HABaTe/NbHBIA — WUHTEpec,
HalpaB/IeHHbIM Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIEH mMpodeccun u
MpoJio/DKeHre Ouosioruyeckoro 00pa3oBaHUS B OpraHM3alUsAX CpPeJHero
rpoeCcCHOHABLHOTO U BBICIIEro 06pa3oBaHusl.



TEMATHUYECKOE IVIAHUPOBAHUE

10 K/TACC
Ne HaumeHoBaHue Ko/muecTBO Uacos
OnekTpoHHbIe (UG poBbIe)
o/ pas/ie/ioB ¥ TeM KonTpoibHbIe IIpakTnueckue
Bcero oOpa3oBaTe/IbHbIE PecypChl
n MporpamMmsI padoThI padoThI
1 Buosnorus kak Hayka 1
) JKvBbIe CUCTEMBI U WX 5
H3yueHue
3 Bbuosorus knetku 2 0.5
XumMuueckas
4 10 1
opraHu3saLus KJIeTKu
Ctpoenure u QYHKIIMH
5 p yHKIY 3 )
KJ/IeTKU
OO6MeH BellecTB U
6 TrpeBpalljeHue 3Hepruv 9 1
B KJIeTKe
HacnencreeHHast
7 vHbopMaLys u 9 0.5
peanu3saLus e€ B KiIeTKe
JKu3HEHHBIN LUK
8 " 6 1
KJIeTKU
CtpoeHnuvie ¥ QyHKLUU
9 P Py 17 1.5
OpraHu3MoB
10 Pa3mHoXeHUe U 8 1.5




pa3BUTHE OPraHU3MOB
['eHeTrka — Hayka 0
1 HAaCJ/IeICTBEHHOCTU U ) 05
W3MEHYMBOCTU
OpraHu3MoB
2 | e, | |
13 3aKOHOMEpPHOCTHU 5 1
V3MEeHUYUBOCTU
14 ['eHeTrKa yenoBeka 0.5
15 CeJiek11st OpraH1M3MoB 1
buoTexHosorus n
16 CUHTeTUYECKast 4
Ouosorus
17 PesepBHOe BpeMmst 1
OBIIEE KOJIMYECTBO
102 13

YACOB II1I0 [TPOT'PAMME




11 K/TACC

No
n/
)

HaumenoBanue
pa3/esioB M TeM
nporpaMmMsbI

KosinuecTBO uacoB

Bcero

KoHTpo/1bHBIE
padoThI

IIpakTHyeckue
padoThI

OnekTpoHHbIe (G poBbIe)
oOpa3oBaTe/IbHbIE PecypChl

3apoXkzeHue U pa3sBUTUe
3BOJIIOLIMOHHBIX
rpe/iCTaB/eHUN B
ouosioruu

MUKpO3BOJIIOLIUA U eé
pesy/IbTaThl

14

Makpo3BoiroLus U eé
pe3ybTaThl

[TpoucxoxneHve u
pa3BUTHE )XU3HU Ha
3emsie

15

1.5

[Ipoucxoxaenue
yejioBeKa —
aHTpOIIOreHes3

10

OKO/0rusi — Hayka o
B3aMMOOTHOIIEHUSIX
OpraHu3MOB U
HaJ0OpraHU3MeHHbIX
CUCTEM C OKpY»KaroIiei
cpezoi

0.5

Opranusmsl 4 cpeja

1.5




YACOB I10 ITPOI'PAMME

obuTaHus
OKOJIOTUSI BUJIOB U
8 A 9 0.5
TIOMY AL
3JKomorus coo0bITecTs.
9 OKOJIOTUYeCKHe 12 0.5
CUCTEMbI
10 buocdepa — rnobanbHas 6
3KOCUCTEeMaA
1 YesoBexk u 5
OKpY>Karolllasi cpejia
12 PesepBHoe Bpems 8
OBILIEE KOJIMYECTBO
102 7.5







IIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

No
n/
)

Tema ypoka

Ko/mmyecTBO 4acoB

Bcero

KoHTpo/ibHBIE
padoThI

ITpakTHyeckue
PadoThI

Jara
HU3yUeHus

JJIeKTPOHHBbIe
nudpoBbIe
oOpa3oBaTe/IbHbIE

pecypchbl

Buosnorust Kak KoMIIeKCHast
HayKa U Kak uacTh
COBpeMEeHHOr0 0011jecTBa

2KuBbIe cucTeMbl U UX
CBOMCTBa

YpoBHeBasi OpraHu3anus
JKUBBIX CUCTEM

Wctopus OTKpbITUS U
V3yueHUs K/IeTKU.
Knerounas Teopus

MeTo/ bl MOJIEKY/ISIPHOM U
K/IeTOYHOM OMOJIOrUH.
[TpakTryeckast paborta
«/3yueHve MeTO/I0B
K/IeTOYHOM Orosiorun
(xpomarorpadus,
sneKTpodopes,
mddepeHLanbHOe
LeHTpudyrvposanue, [TLIP)»

0.5




XUMHUUYECKHI COCTaB KIeTKU

MuHepasbHbIe BeljecTsa
KJIETKH, UX OHOJIoruueckast
pojb

Opranuueckue BelljecTBa
KJIeTKH — OesKu.
JlabopaTopHast paboTa
«O0Hapy»xeHue 6eKoB €
TIOMOIIIbI0 KaueCTBeHHBIX
peaxLuii»

0.5

CBoiicTBa, KnaccudbuKaius u
byHKLMY GenKkoB

10

Opranuueckue BellleCTBa
KJIETKH — YTJIeBO/bl

11

OpraHnueckue BelllecTBa
KJIETKU — JIUTTA/IbI

12

HyK/1eMHOBbIE KUC/IOTHI.
ITHK u PHK. JTabopaTopHas
pabora «VccesoBaHue
HYK/IEMHOBBIX KHUCJIOT,
BbIZIEJIEHHBIX U3 KJIETOK
Pa3IMUHBIX OPTaHU3MOB»

0.5

13

Crpoenue u QyHKIun ATD.
Hpyrue
HyK/1eo3uTprdochaTs
(HT®D)




14

CekBennposaHuve [IHK.
MeTo/ bl FeHOMUKH,
TPaHCKPUIITOMUKH,
MIPOTEOMUKH

15

MeTo/p! CTPYKTYpHOM
Ouonorun

16

TWIIbI K/IeTOK.
IIpokapuotrueckas KieTka

17

CTpoeHue 3yKapyuoTHUYeCKOH
KieTku. [IpakTnyeckas
pabora «/3yueHue CBOMCTB
K/JIETOYHOU MeMOpaHbI»

0.5

18

[ToBepxXHOCTHBIM ammapaT
KJIeTKU

19

OpgHOMeMOpaHHbIe
OpraHOW/Ibl KJIETKH.
[TpakTryeckast pabora
«VI3yueHre JBIKeHUS
LIUTOIIa3MbI B
PaCTUTe/bHBIX KITeTKax»

0.5

20

[TonyaBTOHOMHBIE
OpraHOW/Ibl KTeTKU:
MUTOXOH/IPUH, TIACTH/IBL.
JlaboparopHas paboTa
«MccnenoBanue 11a3Mosir3a
U JleTuia3Mo/in3a B
PaCTUTE/IbHBIX KJIeTKaX»

0.5




21

HememOpaHHbIe OpraHoOW/bI
KJ/IeTKU

22

Crpoenue 1 QyHKLMH s7pa

23

CpaBHuTe/IbHAS
XapaKTepHUCTHKA K/IeTOK
syKapuoT. JlabopaTopHas
pabora «/3yueHue CTpoeHUs
K/IeTOK Pa3/IUUHbBIX
OpraHH3MOB»

0.5

24

Accumunsiysa u
MVCCUMUTISALIUSL — /IBe
CTOPOHBI MeTaboMM3Ma.
Turbl oOMeHa BellecTB.
JlabopaTopHast paboTa
«/3yueHne KaTaTUTUUECKOU
aKTHBHOCTU (pepMeHTOB (Ha
np¥Mepe amusIasbl Win
Karasasbl)»

25

@®epMeHTaTUBHBIN XapaKTep
peakLyi KJIeTOYHOI0
MeTabosm3Ma.
JlabopaTopHast paboTa
«3yueHue
dhepMeHTaTUBHOTO
paclierieHys IepoKcuja
BO/IOPO/ia B PaCTUTE/IbHBIX U
JKMBOTHBIX KJIeTKaX»

0.5




26

Benku-akTUBaTOpHI U OE/IKU-
WHTHOUTODBI

27

ABToTpO(dHBI TUIT 0OMeHa
Bel[eCTB

28

doTtocunres

29

XemocuHre3. JlabopaTopHast
pabota «CpaBHeHHe
TIpolieccoB (POTOCHHTE3a U
XeMOCHHTe3a»

0.5

30

AnHaspobHbIe OPraHU3MBbI.
Bubsr 6poskeHus.
JlaboparopHast paboTa
«CpaBHeHmMe TpoLeCcCoB
OpO’KeHUs U IbIXaHHs»

31

A3poOHBIe OpraHU3MBI.
OTanbl SHEPreTUYECKOro
obMeHa

32

OHeprust MeMOpPaHHOTO
rpajiieHTa rMpoTOHOB.
Cunrte3 AT®: pabora
npoToHHOM AT®-cuHTa3b1

33

Peakijuy MaTpu4HOro
CUHTe3a

34

TpaHckpunuys —
MatpuyHbii crHTe3 PHK

35

TpaHcnsiums U e€ sTarbl




36

KoavpoBaHue aMUHOKUCIIOT.
Posb pubocoM B bMoCHHTE3€
OeJsika

37

OpraHuzanusi reHoMa y
MPOKapUOT U 3yKapuoT

38

Moneky/sipHble MeXaHU3Mbl
5KCIPeccUy TeHOB Y
5YKapuoT

39

Bupycbl — BHeK/IeTOUHbIe
(hOpMBI JKHU3HU U
obOnMraTHBIE TIapa3UTHI.
[TpakTryeckast pabora
«Co3aHne Mozie/ii BUpyca»

0.5

40

BupycHble 3ab601eBaHYs
YesioBeKa, )KUBOTHBIX,
pacTeHui

41

HanoTtexuosoruu B
OMOJIOTUY U MeTULIHE

42

JKU3HEHHBIN LUK/ KJIeTKA

43

Martpuunsii cunTe3 JHK

44

XpoMocomel. JTabopaTopHast
pabora «/3yueHue
XPOMOCOM Ha FOTOBBIX
MUKpOTIpernapaTax»

0.5

45

[eneHve KJIeTKU — MUTO3

46

Tumne! kieTok. KaprokuHes u

0.5




TokuHes. JlabopaTtopHast
pabota «HabstogeHue

MHTO3a B K/IeTKaX KOHUMKA
KOpeIlKa JiyKa (Ha TOTOBbIX

MUKpOIIpernaparax)»
47 Perynsims >kKU3HeHHOTO
L[MK/Ia KJIeTOK 1
48 Opranusm Kak efjHoe 1ijejioe 1
TKaHU pacTeHUH.
49 JlaboparopHas paboTa
«/3yueHue TkaHel 1 0-5
pacTeHun»
TKaHu KMBOTHBIX U
=0 yesioBeKa. JlabopaTopHas
pabota «l3yueHre TKaHek 1 0-5
JKUBOTHBIX»
Opranbl. CUCTeMbl OPraHoB.
51 JlaboparopHas paboTa
«/3yueHue opraHos 1 0-5
L[BETKOBOT'O pacTeHUsI»
52 Ornopa Tena opraHu3MOB 1
53 [Br>KeHre opraHu3sMoB 1
54 [Iuranue opraHu3mMoB 1
55 [IuTaHye 1MO3BOHOYHBIX 1

JKMBOTHBIX.
IIuneBapuTesibHas CUCTEMA




yesioBeKd

56 [bIxaHve opraHu3mMoB

=7 [pIxaHue 1M03BOHOYHBIX
JKUBOTHBIX U 4eJlOBeKa

=g TpaHCIIopT BelecTB y
OpraHKU3MOB
KposeHocHas crucrema

59 M03BOHOYHBIX >)KUBOTHBIX U
yesioBeKa

60 Beoifenienue y opraHusmoB

61 3alura y OpraHmusmMoB

62 NmMyHHas cuctema
yesioBeKa

63 PasgpaxumocTts U
peryJisLys y OpraHusMoB
I'ymopasnbHas perysisnus U

64 SHJOKPUHHAsA CUCTeMa
JKMBOTHBIX U YesloBeKa

65 @OopMBbI pa3sMHOXXEeHUs!
OpraHu3MOB

66 [TonoBoe pasMHOXXeHUe

67 Meiio3

68 I'ameTtorene3. O6pa3oBaHue 0.5

Y pa3BUTHE TOJIOBBIX KJ/IETOK.
JlaboparopHasi paboTa




«HM3yuenune cTpoeHus
TI0/IOBBIX K/IETOK Ha T'OTOBBIX
MHUKpOIIperaparax»

69

NupuBuyanbHOe pasBuTHe
OpraHu3MOB — OHTOTeHe3

70

3akna/ika OpraHoB U TKaHeu
13 3apO/bILLIEBbIX JINCTKOB

71

PocT 1 pa3BUTHE )KUBOTHBIX.
JlaboparopHast paboTa
«BbIsiB/IeHUE TIPU3HAKOB
CXO/ICTBA 3apo/bliiei
T03BOHOYHBIX KUBOTHBIX»

0.5

72

Pa3smHokeHMe 1 pa3BuTHe
pacteHuii. JlabopaTopHasi
pabota «CTpoeHre OpraHoB
Pa3MHO>KEHUSI BBICIIINX
pacTeHU»

0.5

73

VicTopusi cTaHOB/IEHUS U
PasBUTHSI TEHETHKU KaK
HayKu

74

OcHOBHbIe TIOHATHUS U
CUMBOJIbI TeHETUKH.
JlaboparopHas paboTa
«[Ipo3oduna Kak 00bEKT
reHeTUueCcKuX

1 CCJieIOBaHU»

0.5




75

3aKOHOMepHOCTH
Hac/el0BaHUs [IPU3HAKOB.
MoHorubpugHoe
CKpelLuBaHue.
[MpakTryeckast paborta
"N3yuenue pe3yibTaToB
MOHOTHOPUIHOTO
CKpeluBaHus y Ap030(dusibl"

0.5

76

Liutosiornueckrie OCHOBBI
MOHOTHOPHU/IHOTO
CKpeILUBaHuUs

77

Amnanusupytoiee
ckpeluBaHue. HerosHoe
JOMWHHUPOBaHUe

78

urnbpuHOe CKpeliyBaHue.
[TpakTryeckast pabora
«/3yueHue pe3ybTaTOB
JUTUOPUZHOTO CKpPeIVBaHUS

y L pO30(U/IBbI»

0.5

79

[utosiornyeckre 0OCHOBBI
JUTHOPUIHOTO CKpeIBaHUs

80

ClileryieHHOe HaceJ0BaHHe
TIPM3HAKOB

81

XPpOMOCOMHas TeOopUst
HaCJ/1eCTBeHHOCTU

82

I'eHeTHKa mosa




83

['eHOTHI KaK 1]e/TOCTHAs
cucrema

84

I"'eneTHyeCckuii KOHTPOJIb
pasBUTHS pacTeHUH,
JKMBOTHBIX U YesI0BeKa

85

V3MeHUMBOCTb IPU3HAKOB.
Byl i3MeHUMBOCTH

86

MoauduKalioHHast
WM3MEHUYMBOCTD

87

BapualvoHHbIi psij v
BapuallMOHHasi KpUBasl.
JlaboparopHast paboTa
«/ccnemoBaHue
3aKOHOMepHOCTel

Mo bUKaIMOHHOM
n3MeHuMBOCTH. [TocTpoeHue
BapHUAaLMOHHOTO psifia U
BapHaLMOHHOM KPUBOM»

0.5

88

I'eHoTUIIMUYECKAs
M3MEHUYUBOCTbD.
KombuHaTHiBHas
M3MEHUYUBOCTh

89

MyTauuoHHas
W3MeHUHBOCTb.
[TpakTryeckast paborta
«MyTaiuu y f1po3odusbl (Ha
TOTOBBIX

0.5




MUKpOIIperaparax)»

90

3aKOHOMEepHOCTHU
MYTaLMOHHOI 0 TIpoLjecca.
OnureHeTyka u
3MMIreHOMMKA

91

I'eHeTHKa uenoBeka.
[TpakTtryeckast pabora
«CocTtaB/eHue U aHa/u3
POZIOCIOBHOW»

0.5

92

MeTo/1bl Me JULIMHCKOM
TeHeTHUKU

93

3HaueHre MeJUI[MHCKOM
TeHeTHKHU B
NIpe/IOTBPAIL[eHUH U JIeUeHUH
reHeTUYecKux 3a00/1eBaHuH
yeIoBeKa

94

OcHOBHbBIE TIOHATHUS
cesiekiiyu. JlabopaTopHasi
pabota «/3yueHne COpTOB
KYJIbTYPHBIX pacTeHul U
TOpOJ, IOMAIITHUX
>KUBOTHBIX»

0.5

95

MeTo/ibl CeNeKIIMOHHOMH
paboTel. JTabopaTopHasi
paborta «/3yueHre MeTO|0B
CeJeKLIMU pacTeHuH»

0.5




96

HocTrkeHus ceseKIn
PacTeHU U )KUBOTHBIX.
[TpakTryeckast paborta

«ITpUBMBKa pacTeHUN»

97

CoxpaHeHue, u3yueHue 1
UCTIO/Ib30BaHKue
reHeTHUYeCKUX pecypcoB

98

BUOTEeXHO/IOTHs KaK HayKa U
OTpac/ib MPOM3BO/ICTBA.
[MpakTrueckast paboTa
«3yueHne 00BHEKTOB
OHOTEXHOJIOTUI»

0.5

99

OcCHOBHbIE HarlpaB/IeHUs
CHUHTEeTUYeCKOl 6Ho/I0ruu

100

XPpOMOCOMHas ¥ TeHHast
VIH)KeHepust

101

MepnuuuHckue
OMOTEeXHOJIOTUN

102

Pe3epBHbIi1 ypOK.
[ToBTOpeHue, 006001IIEHNE,
cucTeMaTU3alysl 3HaHUM

OBIIIEE KO/IMYECTBO YACOB
[10 ITPOI'PAMME

102

13.5




11 K/TACC

No
n/
)

Tema ypokKa

KosimuecTBO uacoB

KouTpo/ibHbIE

Bcero
padoThI

IIpakTHUecKue
padoThI

Jara
U3yueHUs

JJIEKTPOHHBIE
nupoBbIe
oOpa3oBare/ibHbIE

pecypchbl

OBoMoLMOHHas Teopus Y.
LapBrHa

JBUrXyIe CUIbI
5BOJTFOLIUM BUIOB 110 Y.

[apBuny

bopw0a 3a cyujecTBoBaHue,
eCTeCTBeHHbIN U
HCKYCCTBEHHBIN 0TOOD

dopmupoBaHue
CUHTETUYECKON TeOpUHr
3BOJIIOLIAN

OTarlbl 3BOJIFOLIMOHHOIO
MpoLecca: MUKPO3BOJIIOLUS
¥ MakpO3BOJIFOLUS

[Monynsiumst —
3/1eMeHTapHas eJMHULIA
5BOJIFOLIUU

3aKOH reHeTUYeCKOoro
paBHoBecus /K. Xapau, B.
Baiin6epra. JlabopaTtopHas

0.5




pabora «BbisiBeHue
W3MEeHUYMBOCTU y 0cobeit
OJJTHOTO BH/Ia»

OneMeHTapHble (PaKTOPhI
SBOJIIOLIUU

OddexT ocHoBaTesl.
OddexT OyTHIOUHOTO
TOPJIbILIKA

10

Murpauuu. M3onsuun
TIOTTY JISILIVIA:
reorpaduyeckas,
Ouronoruueckas

11

EcTectBeHHbIl 0TOOpP —
HarpaB/sitoLui (hakTop
9BOJTIOLINA

12

[TosioBoit 0T6GOP

13

[Mpucmocob1eHHOCTD
OpPraHMU3MOB KakK pe3y/bTaT
MUKPO3BOJTHOL[HH.
JlaboparopHast paboTa
«/3yuenue apomopdo30B u
WAM0aanTalum y
paCTeHU U >KUBOTHBIX»

0.5

14

IIpumepel
npyCocobieHu y
OpraHH3MOB:

0.5




MopdoJioruueckue,
¢dusmooruueckue,
OMOXUMUUECKHe,
TIOBe/IeHUeCKHe.
JlaboparopHasi paboTa
«[pucrnocobnenus
OpPraHU3MOB U UX
OTHOCHTeJIbHAast
1]e71eco00pa3HOCTb»

15

Bug, ero kpurepuu u
cTpykrypa. JlabopaTopHast
pabora «CpaBHeHHe BH/I0B
110 MOp$OJIOTUUECKOMY
KPUTEPUIO»

0.5

16

CrtpykTypa BUza

17

Bupgoobpa3oBaHue Kak
pesy/bTaT
MHKPO3BOJTFOLIMN

18

CB$13p MUKPO3BOJIFOLIUU U
SMUIeMUO0JIOTUN

19

Maxkpo3BoJIHOLUA.
ITaneoHTo/I0OrMUECKHe
MeTO/Ibl U3YUeHUsI
5BOJIFOLIUM

20

buoreorpaduyeckue
MeTOZbI U3yUYeHust
3BOJTIOLINA




21

OMOpHoIoruueckKue U
CpaBHUTETHHO-
MOp(0J/IoruuecKre MeTo/ibl
W3y4eHUs IBOJTIOLINU

22

MonexyJisipHO-
reHeTU4eckKue,
OMOXUMHUUECKHE U
MareMaThueCKue MeTO/bI
W3yueHUsl SBOTIOL[UN

23

OO61mye 3aKOHOMEepPHOCTH
5BOJTIOLIN

24

ApanTtuBHas paguaLlys.
HepaBHOMepHOCTBL TemMI10B
5BOJIFOLIUU

25

HayuHble rurnoressl
TIPOUCXOXK/IeHUS )KU3HU Ha
3eme

26

LoHayuHbIe
Tipe/iCTaB/IeHUs O
3apOXKIeHUU KU3HU

27

OCHOBHBIEe 3Tarbl
HeopraHu4yecKou
3BOJIIOLIUU

28

I'umoTe3kl 3dpOXXAEHUA
KN3HU

29

Nctopusa 3emnu u meTozbl

0.5




eé U3yueHuUsl.
JlaboparopHast paboTa
«/3yueHue 1 onrcaHue
MCKOTIaeMbIX OCTaTKOB
JPEBHUX OPraHHU3MOB»

30

HauanbHble 3Tarbl
OpraHUYeCcKOM 3BOJIIOLIUU

31

OBOJIIOLYS 3YKapUOT

32

OCHOBHBIe 3Tarbl
3BOJIIOLIMY PaCTUTE/ILHOTO
mwupa. [IpakTrueckas
pabora «/3yueHue
0cobeHHOCTel CTPOeHusT
pacTeHuM pa3HbIX
OTae/I0B»

0.5

33

OcHoOBHBIE 3Tallbl
9BOJIFOLIUM XKUBOTHOI'O
MUpa

34

OBOJTIOLIUS )KUBOTHBIX.
[TpakTrueckast pabora
«M3yueHne ocobeHHOCTEH
CTPOEHUSI TI03BOHOUHBIX
YKMBOTHBIX»

0.5

35

Pa3BuTtHe xu3Hu Ha 3emiie
T10 3paM U Tlepuojiam

36

MaccoBeble BbIMUDAHUA —




5KOJIOTUUeCKHe KPU3UCHI
TIPOIIIZIOTO

37

CoBpeMeHHbIM1
5KO0JIOTUYEeCKUIN KPU3UC,
ero 0CO0eHHOCTH

38

CoBpemeHHas cucTeMa
OpPraHUYeCcKOoro MpoLIoro

39

OcCHOBHLIE
CcUCTeMaTHUeCcKre TPYTITbI
OpraHH3MOB

40

AHTpOMON0rYs — HaykKa o
YesioBeKe

41

PasButHe nipeficTaBieHui o
MPOUCXOXKAEHUU uesioBeKa

42

MecTo uesioBeKa B cUCTeMe
OpraHM4yecKoro Mupa.
JlabopaTopHasi paboTa
«M3yueHue ocobeHHOCTe
CTPOEHHsI CKeJieTa
yeJI0BeKa, CBSI3aHHBIX C
TIPSIMOXOXKIEHHEM»

0.5

43

JBUXyIIe CU/IbI
aHTPOIIOreHesa

44

CooTHo1eHue
OUOJIOTUYECKUX U
COLMaIbHBIX (JaKTOPOB B




dHTpOIIoreHese

OCHOBHBIE CTaIn

45
aHTpOIIOreHe3a
46 [Taneorenetuka u
TrajeoreHoOMHUKa
47 OBOJIIOL[MS COBPEMEHHOI0
yesioBeKa
UesioBeueckuie pachl.
48 [MpakTryeckast pabota
«/3yueHne 3Konoruueckux 0.5
ajlanranyi yeaoBeKa»
49 MexxaucLuniuHapHbie
MeTO/ibl aHTPOTIO/IOTHUH
=0 3apoXkzieHue U pa3sBUTHe
5K0JIOTUH
Meto/bl 5KOI0THUH.
JlabopaTopHast paboTa
51 «/3yueHrie MeTO/I0B 0.5
5KOJIOTUYeCKUX
HCCJIe/JOBAaHUI»
= 3HayeHye 3KO0JIOrMYeCKux
3HAHUM /151 UejioBeKa
53 OKoJjioruueckue pakTopbl
54 Ab6uotnueckue GakTOpHI. 0.5

CBeT KakK 3K0JIOTUUeCKUN
daxkTop. JIabopaTopHasi




pabora «BbisiBeHue
nipucrocobeHui
OPraHW3MOB K BJIMSIHHIO
cBeTa»

55

AbuoTtrueckue GakTopsbI.
TemriepaTypa Kak
9K0JIOTUYEeCKUH aKTop.
JlabopaTopHasi paboTa
«BpIsiBNeHne
nipucrocobeHui
OPraHU3MOB K BJTUSIHUIO
TeMITepaTyphi»

0.5

56

AbuoTtrueckue GakTopsl.
BraxxnocTs Kak
9KO0JIOTMUecKuii pakTop.
JlaboparopHast paboTa
«AHaToOMHUeCKue
0Cc00eHHOCTH pacTeHUH 13
Pa3HBIX MECT 0OUTAHKSI»

0.5

57

Cpe/pl 0O0UTaHUS
OpraHu3MOB

58

Buonoruyeckue puTmel

59

JKusHeHHble (hOpMBbI
OpraHu3MOB

60

buotnueckue dakTopbl

61

3HaueHre OUOTUUECKUX




B3aUMO/JIEUCTBUH AJist
CyllleCTBOBaHUs
OpraHu3MOB B cpejie
obuTaHus

62

OJKOJIOTUYeCKHue
XapaKTepPUCTUKU
MOMYJISALIUU

63

OcHOBHBI€e TT0Ka3aTeu
TIOIYJ/ISALIMUA: YUCITIEHHOCTD,
IJIOTHOCTB, BO3pAaCTHasA U
T10/10Basi CTPYKTypa

64

OcHOBHBI€e TTOKa3aTeIu
TIONYJISALIUNA: POXKAeMOCTh,
MIPUPOCT, TEMII POCTAa,
CMEepPTHOCTb, MUTPALiU1

65

JKOJIoTuYecKas CTpyKTypa
MOMYJIALIUU

66

JIHaMuyKa TomyJ/ISILUY U eé
peryJsius

67

Kpussble pocra
YMCJIEHHOCTH TIOIYJISILIUU.
KpuBble BbDKMBaHUSA

68

JKOoJIoruyecKast HUIIa
Buzia. JlaboparopHas
pabora «ITpucnocobnenus
CeMsiH pacTeHUH K

0.5




paccesieHHro»

By kak cuctema

69 N
MOMY/IALMU
3aKOHOMEpPHOCTH

70 MOBe/IeHUsI U MUT DALV
JKMBOTHBIX

71 Coo0I111eCTBO OPraHU3MOB
— OuoleHo3

7 OKocucTeMa KakK OTKphITas
cucTema
Kpyrosopor BeljecTB 1

73 IIOTOK 3Hepruu B
5KOCHUCTEMe

74 OcHOBHBIe 1OKa3arenu
5KOCHUCTEMBI

75 OKoJIoruyeckKue rmipaMu/ibl

76 V3meHeHust cOOOIIIECTB —
CyKL[eCcCuu
[IpuposHbIe 3KOCHUCTEMBI.

77 OKOCUCTEMBI 03ep U peK.
OKOCUCTEeMBI MOpel U
OKeaHOB
[TpupozHbIe 3KOCHUCTEMBI.

78 OKOCHUCTeMBbI TYH/IP, JIeCOB,
CTerei, MyCThIHb

79 AHTpONOreHHbIe




9KOCHCTeMBbI

80

Ypb03KOCHCTEMBIL.
[TpakTrueckast paboTa
«/3yueHue u onucaHue
ypO03KOCHUCTEMBI»

0.5

81

3aKOHOMEepHOCTHU
¢bopMHpOBaHYsI OCHOBHBIX
B3aUMO/IeCTBUN
OpPraHu3MOB B 5KOCHCTEMAax

82

MexaHn3MbI BO3/1eHiCTBHS
3arpsiI3HeHUM pa3HbIX THUTIOB
Ha cyOOpraHn3MeHHOM,
OpraHu3MeHHOM,
TIOITYJIIIUOHHOM U
9KOCHUCTEMHOM YPOBHSIX

83

buochepa —
oO1rieryiaHeTapHast
obosouka 3emiu

84

Yuenue B. 1.
Bepnazickoro o 6ruocdepe

85

3aKOHOMEepHOCTHU
CylLLlecTBOBaHUs1 6rocdepsl

86

KpyrosoporTsl Beljects u
OMOTre0XUMHUECKHUE 1TUKJTBI

87

30HanMbHOCTE GHOChephI.
OcHOBHBIE OMOMBI CyIIIN




88

Y croiiurBoCTh GHoCcdepbl

89

DKOIoruyecKue KPHU3HUCHI U
HX MPUYNHBI

90

Bo3geticTBre uesoBeKa Ha
6uochepy

91

AHTpOMoreHHoe
BO3/IeliCTBHE Ha
pacTUTe/bHbIN U
JKUBOTHBIN MU

92

OxpaHa rpupo/pl

93

OCHOBHEBIE TIPpUHLUIIbI
YCTOﬁqHBOFO Pa3BUTHUA
yejioBeyeCTBa U IMpUupoabl

94

PanmonansHoe
TIPUPO/IOTI0/Ib30BaHKE U
coxpaHeHHe
OUOIOTUUEeCKOT0
pa3HooOpa3ust 3eM/H

95

O06o0611eHME TI0 TeMe
«MuKpo3BOIIOLIUA U eé
pe3y/bTaTh»

96

O06o0611eHMe TI0 TeMe
«MakposBotorus u eé
pe3yJIbTaThb»

97

O06o006111eHMe 10 TeMe
«ITpoucxoxenue u




Pa3BUTHE )XM3HU Ha 3emie»

98

O06o0611eHME TI0 TeMe
«[IpoucxoxzaeHue
yesioBeKa — aHTPOIIOreHe3»

99

O06o00611eHME TIO TEME
«ODKOJIOTUS — HayKa O
B3aMMOOTHOLIEHUSAX
OpPraHu3MOB»

100

O06o00611eHMe TI0 TEMe
«Opranusmel U cpega
obuTaHus»

101

O06o006111eHMEe TI0 TEMe
«3OKO0mnorusi BUZI0B U
TIOMYJISILIMA»

102

O600111eH1E TT0 TEME
«buocdepa — rnobanbHas
3KOoCHUCTeMa»

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

102

7.5







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

« buosiorusi. Buonoruueckue CUCTeMbI U TIPOLIECCHI; YTayOsieHHOe 00yueHue,
10 kmacc/ TepemoB A.B., ITetpocoBa P.A. O611jecTBO C orpaHUUeHHON
oTrBeTCTBeHHOCThI0 « 1Ol MHEMOS3MHA»

* buosiorusi. Buonoruueckue cUcTeMbl U TIPOLECCHI; yTiyOieHHOe 00yueHwMe,
11 kmacc/ TepemoB A.B., ITetpocoBa P.A. O611jecTBO C orpaHUUeHHON

oTBeTCTBeHHOCThH0 « O] MHEMO3VHA»

METOANYECKHNE MATEPHUAJIbI V11 YUUTEJIA

IONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET
POIII






