INOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o yueOHOMy TipeamMetry "Buonorus” (gmamee - Guosiorusi) Ha
ypOBHe cpefiHero obOiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dejiepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit @esepaniyu»,
®I'OC COO, Konueruy IIpernojaBaHus yueOHoro rpeamera «buonorus» wu
OCHOBHBIX T10JI0’KeHUH (peiepanbHOM paboueii ITporpaMMbl BOCITUTAHUS.

YuebHbiii nipeiMeT «buosorus» yriay6néHHoro ypoBHsi usydenus (10-11
K/1aCChl) sIBJISIETCSI OAHUM K3 KOMITOHEHTOB IpeiMeTHON obsactu «EcTecTBeHHO-
HayuHble TipeAMeThbI». CorsiacHo mnonoxeHusiMm @OI'OC COO mnpoduabHbIe
ydyeOHbIe TIpeIMeThI, U3yuyaeMble Ha YriayO/IEHHOM YPOBHe, SIBSFOTCS CIIOCOO0M
muddeperiaiiii  00yueHUsI Ha YpOBHe cpefiHero o61ero o6pa3oBaHusl |
MPY3BaHbl 00eCreunTb MPeeMCTBeHHOCTh MEXY OCHOBHBIM OOLUM, CpeJIHUM
o0IMM, cpeHUM TIpodeCcCHOHATBHBIM M BBICIIMM 0Opa3oBaHUeM. B To ke BpeMs
KOKAbIA M3 93TUX yueOHBIX TMpeAMeTOB [O0/DKeH ObITh OpHeHTHMPOBaH Ha
TIPUOPUTETHOE pellieHre 00pa30BaTe/bHbIX, BOCIUTATe/NbHBIX M pa3BUBAIOIIUX
3a7lau, CBsI3aHHbIX C mpodopueHTalyeli 00yJarIUXCd W CTUMYJIUPOBaHUEM
WHTepeca K KOHKDeTHOM 00JlaCTH HayuyHOTO 3HaHWs, CBSI3aHHOTO C OuoJsioruew,
MeULMHOU, SKOJIOTUeM, TICUX0/I0THUeH, CIIOPTOM WX BOEHHBIM ZI€/I0M.

[Tporpamma 1o yuebGHOMy mipegmeTy "buonorus” [JaéT mpejcTaB/ieHHe O
[eJid M 3aladax u3yueHWs ydeOHoro mpeamera «buonorus» Ha yriay0iéHHOM
yYPOBHe, orpejiefisieT 00si3aTe/ibHOe (MHBapHaHTHOE) TpeZIMeTHOe COo/iepyKaHue, ero
CTPYKTYpUDOBaHWe 1O pa3fesaM M TeMaM, paclipejiejieHde 10 Kjaccam,
peKoMeH/lyeT T10C/ie[loBaTe/IbHOCTh H3ydyeHUss yuyeOHOro martepuana C y4déTOM
MEXIpPeAMETHbIX W BHYTPUIIPEIMETHBIX CBsI3eM, JIOTUKKA yueOHOro IIpoliecca,
BO3PacTHbIX 0cCOOeHHOCTel oOyuaroiuxcsa. B mporpamme 10  OGHOIOTHM
peasM30BaH TPUHLIUI TIPEeMCTBEHHOCTU C H3ydyeHWeM OWOIOTMM Ha YpPOBHE
OCHOBHOrO  obmiero obOpa3oBaHusi, Osarofiapss uemy  TPOCMaTpUBAETCS
HarpaB/IeHHOCTb Ha  TIOC/IeAylolljee  pa3BuTHe  OWOJIOTMUECKUX  3HAHU,
OpPHEHTHPOBaHHBbIX Ha ()OpMUPOBaHUE eCTeCTBEHHO-HayYHOT0 MHPOBO33peHwUs,
9KO0JIOTUYECKOTO MBbIIIJIeHUs, TIpeJCTaB/leHrdi O 370poBoM oOpase >XM3HH, Ha
BOCTIMTaHUe OepeXXHOrO0 OTHOIIIEHUSI K OKpy)Katolljeli npupogHoi cpenie. B
nporpaMMe 1o OMOJIOTUM TakXKe TOKa3aHbl BO3MOYKHOCTH yuyeOHOro Tipemera
«buonorust» B peamuzaumu  TpeboBanmit ®I'OC COO K IUIaHUPYEeMbIM
JMYHOCTHBIM, MeTarpeAMeTHbIM U TIpeJMeTHbIM pe3ysibTaTaM o00OyueHHs U B
¢bopMHpOBaHMY OCHOBHBIX BUJIOB yueOHO-TIO3HABaTeNbHOW  [1esiTeIbHOCTU
00yuarIIyXcss TI0 OCBOEHUIO COjlep)KaHUs Ouosornyeckoro oOpa3oBaHUsS Ha
yPOBHe cpefiHero o01ijero o6pa3oBaHuUs.

YueOHbIl TIpeaMeT «bronorusi» Ha ypoBHe cpeaHero ob6iiero obpa3oBaHus
3aBepilaeT Ouosormyeckoe oOpa3oBaHMe B IIKOJe W OpPWEHTHMPOBaH Ha



paciiiMpeHye W yriayOsieHrde 3HaHWUN OOydaroluXCs O >KUBOW TIPUPOjie, OCHOBAX
MOJIEKYJIIPHOM ¥ K/IeTOUHOW OWO0rvy, 3MOPHOJIOTHA W OWOJIOTUX pa3BUTHS,
reHeTUKH, CesIeKI[UH, OM0TeXHOJIOTUH, SBOTIOI[MOHHOTO YUeHUS U 9KOJIOTUH.

V3yuenne yuebGHOro rmpeamera «buosorvs» Ha yIyyb/JeHHOM ypOBHE
OPHMEHTUPOBAHO Ha TIOJTOTOBKY OOy4YaroIUXCs K TIOCTAeAYIOIIeMY TOTyUYeHUIO
buonornueckoro obpa3oBaHuMs B By3aXx W OpraHu3alUsX  CpeJHero
npodeccroHanbHOr0 06pa3zoBaHusi. OCHOBY ero Cofiep>KaHusi COCTaBJIsieT CUCTeMa
OvonorMuecKUx  3HaHWM, TIOJIyUeHHBIX TPH  H3YYeHUH  OOyUaroIuMHCS
COOTBETCTBYIOIUX CHUCTEMATUUECKUX Pa3fie/ioB OMOIOTHM Ha YPOBHE OCHOBHOTO
obrero obpaszoBanusi, B 10—11 k/maccax 3TH 3HAHUS IMOy4YarOT pa3BuTHe. Tak,
paciivpeHbl ¥ yryyOsieHbl OHO/IOTMUecKre 3HaHUSI O pacCTeHUsIX, >XUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4esjioBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KW3HH,
JIOTIOTHATEeTbHO BK/TFOUEHBI OMO/I0THYeCcKre CBe/leHHs IPUK/IaZIHOTO U TIONCKOBOTO
XapakTepa, KOTOpble MOXXHO HCII0/b30BaTh KaK OPUEHTHUPHI [JIs1 TIOC/IeyHOLIero
BbiOOpa mpodeccun. Bo3morkHa TakKe HHTerpaiusi 6MOJ0rMUyecKuX 3HaHUM C
COOTBETCTBYIOIMMY 3HAHUSMU, TMOJyYeHHBIMH OOYUalOIUMUCS TIPU U3YUeHUH
bu3uKY, XUMUH, reorpadvv 1 MaTeMaTUKU.

CtpykTypa miporpamMmbl T10 ydyebHOoMy mpeamety "Buomnorusi" oTpakaer
CHUCTEMHO-YPOBHEBBIM M 3BOJIIOLIMOHHBIN TIOAXO/AbI K HW3yueHHI0 OHOIoruu.
Cor/iacHO UM, U3yuarOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIe /s XKUBBIX
CUCTEeM Pa3HOT'0 YPOBHSI OpraHM3alivy, SBOJIIOLIMU OPraHUUecKoro Mypa Ha 3emiie,
COXpaHeHHs OHMOJIOTMUeCKOro pa3HooOpa3us TtutaHetbl. Tak, B 10 kimacce
M3y4aloTCs OCHOBbI MOJIEKY/ISIPHOM U KJ/IeTOUHOW Onosiorvy, 3MOpHOIOTHUU U
Ouvonoruu pasBUTHS, T€HETHUKH M CeJeKI[UH, OMOTeXHOJOTMH W CUHTETUUYECKOU
OMOJIOTHH, aKTyaJW3HUPYIOTCS 3HaHMUS OO0yuaromuxcs 1o OoTaHHKe, 300/I0THH,
aHaToMuH, (usnronoruu uesoBeka. B 11 Kracce H3yuyarOTCs 3BOJIIOLMOHHOE
yueHue, OCHOBBI 9KOJIOTHH U yueHUe 0 bruocdepe.

YuebHpli  TipeiMeT  «buosiorusi»  Mpu3BaH  00eCreuruTh  OCBOEHHE
00yuaroluMuCs OHM0/IOTHUeCKUX TeOPUI U 3aKOHOB, WjleH, TIPUHIIUIIOB U MpaBu/I,
JIe)KalluX B OCHOBE COBPEMEHHOU eCTeCTBeHHO-HAayYHOU KapTHUHbI MUPA, 3HAaHUU O
CTPOEHUU, MHOroobpasuu U OCOOEHHOCTSIX KJ/IeTKH, OpraHu3Ma, MOMy/IsLuH,
OuoIeH03a, IKOCHUCTEMBI, O BBIJJAIOIUXCS HaYYHBIX JOCTWKEHHUSIX, COBPEMEHHBIX
WCC/IeJOBAaHUSIX B OMOJIOTHH, TIPUK/IAJHBIX acrieKTax OMOooruuyeckKux 3HaHWM. [is
pa3BUTHSI U TOJJep>KaHUs HHTepeca OOydYaroIMXcs K OWOMOTMM Hapsgy Co
3HauMTeTbHLIM 00BEMOM TEOPeTUUYECKOT0 MaTepHasa B COZepKaHWUU TPOrpaMMbI
1o OMOJIOTUM MPelyCMOTPEeHO 3HAKOMCTBO C UCTOPHEM CTAHOBJ/IEHUWSI U Pa3BUTHS
TOM WIA WHOW 00s1:acTH OMOJIOTMM, BK/IAZIOM OTEUEeCTBEHHBIX U 3apy0eKHbIX
YUEHBIX B pellieHre BaKHEeUIINX OM0I0ruueCcKUX 1 9K0J0rHYecKuX rpoobsieM.



Llenb u3yueHusi yuebHOro mpegmMeTa «bro/orus» Ha yriy01eHHOM ypOBHE —
oB/laZieHWe  OOyYaroIIMMMCS  3HAHUSIMU O  CTPYKTYPHO-(YHKLMOHA/TBEHOU
OpraHM3allii >KMBBIX CHUCTEM PA3HOrO0 paHra W npuobpeTeHWe yMeHHWH
WCTI0/Tb30BaTh TH 3HAHUS B (POPMHUPOBAHUHW WHTEepeca K orpe/ie/IEHHON 006/1acTH
npoeCcCUOHAILHOM  [IeATe/TbHOCTH, CBSI3aHHOM C OuoJiorvel, WIM K BBIOOpY
y4ueOHOT0 3aBefieHHs /IS TIPO/IOJKeHUsT OMOIOruueckoro 00pa3oBaHusl.

MocTkeHWe 1[elM  HW3ydeHUsT YyueOHoro mpeamera «buosorus» Ha
yriy6/IEHHOM ypPOBHE 00ecrieurBaeTCsi pellieHrueM CreyHIuX 3aau:

OCBOeHHe 00YJarIMMHUCA CUCTeMbl OMOOTMUYeCKUX 3HaHWM: 00 OCHOBHBIX
O6urooruUecKUx TeopusiX, KOHLeTIUSIX, TUTI0Te3aX, 3aKOHaX, 3aKOHOMEePHOCTSIX U
TIpaBH/IaX, COCTABJISIOIIUNX COBPEMEHHYIO eCTeCTBEHHO-HayUHYIO0 KapTHHY MHpa; O
CTPOEHWM, MHOTr000pa3uM W OCOOEHHOCTSIX OMOJIOTHYecKMX CHUCTeM (KJIeTKa,
OpraHu3M, TMOMyJISAIKs, BUA, OroreoiieHo3, brocdepa); 0 BbIJAIOIUXCS OTKPBITHSIX
Y COBpeMeHHbIX UCC/Ie/IOBaHUSIX B OM0JIOTHY;

O3HAaKOMJIEHHE OO0YyYaroIuxCcsi C MeTOJaM{ TIO3HAHWS JKUBOW ITPHUPO/IbI:
HCC/IeJOBaTe/IbCKUMA ~ METOZaMM  OMOJIOTHYeCKMX HayK  (MOJIeKY/ISApHOU |
K/IETOUHON OuWoJiIoruy, >SMOpUONOrMM W OWOJIOTUM Pa3BUTHS, TE€HETUKH W
ce/ieKLIUd, OWOTEeXHOJOTUM W CHUHTeTHYeCKOW OHOJIOTHH, TaJleOHTOJIOTHH,
9KOJIOTMM);  METO/JIaMM  CaMOCTOSITeJIbHOTO  TIpOBeZIeHus  OMOJIOrMueCcKuX
HCCTejoBaHUM B JslabopaTopuM ¥ B Tipupofie  (HaOmiofieHue, W3MepeHue,
9KCTIePUMEHT, MO/ie/TMPOBaHMUe);

oB/iaZieHe  OOyUaroOLUMHUCS  YMEHUSIMHU: CaMOCTOSTe/TbHO  HaXO/WTh,
aHa/IM3UPOBaTh W HCITO/Ib30BAaTh OMOOTMUECKYI0 HH(OPMAIMIO; IT0b30BaThCS
OMOMOTMUeCKON TEePMUHOIOTHEM W CHUMBOJIMKOMW; YCTaHABIWBATb CBSI3b MEXIY
pa3BUTHEM OWOMOTMM W  COLMAJbHO-9KOHOMHUYECKUMH ¢ KOJIOTUYeCKUMHU
npobsieMaMyl  uesioBeueCTBa; OL|eHWBaTh TIOC/Ie[CTBUSI CBOEH [1esTebHOCTH TI0
OTHOIIIEHUIO K OKpY’Karolllel TpUpOAHON cpefie, COOCTBEHHOMY 3/10POBBIO U
3[JOPOBBI0  OKDY)KAIOIIUX  JIIOJlel; 00OCHOBBIBAaTH W COO/MIOZIaTh  MephI
npodrIaKTUKKA UHQEKI[MOHHbIX 3a00/ieBaHuH, TpaBWIa TIOBe/leHUsI B TIPUPOZie U
obecrieueHusi 6e30MacHOCTA COOCTBEHHOM >KM3HEAEesTeTbHOCTU B Upe3BbIUaHbIX
CUTyal[UsIX TPUPOAHOTO W TEXHOTeHHOrO0 XapakTepa; XapaKTepPU30BaTh
COoBpeMeHHbIe HayuHble OTKPBITHS B 00/1aCTH OMOIOTHH;

pa3BUTHE y 00yUaroIuXCs UHTEe/JIEKTya/IbHbIX ¥ TBOPUECKUX CITOCOOHOCTeMH
B TIpOL[ecCe 3HAKOMCTBA C BBbIJAIOIIMMUCS OTKPBITUSIMU W COBPEMEHHBIMU
WCCNeIOBaHUSIMM B OHOJIOTUM, pelllaéMbIMU €l0 TpobsieMaMu, MeTO/[0/I0THe
610/1I0TNUeCcKOTro WCCIIeJOBaHMSI, TIpOBe/IeHUSI 9KCTIepUMEeHTaTbHbIX
WCC/IeJOBaHUM, pellieHus1 OM0/IOTUUeCKUX 3a/lay, MO/Ie/TMPOBaHUs OUOIOTUUeCKUX
00BEKTOB U1 TTPOLIECCOB;



BOCIIMTaHUe y 00yuaroIuxcs IeHHOCTHOTO OTHOIIEeHHs K ’KUBOM MPUPO/Jie B
LIeJIOM U K OTJie/IbHbIM eé 00beKTaM U siBleHusIM; (JOpMUpPOBaHKe 3KOJI0THYeCKOH,
reHeTUYeCcKOl TrpaMOTHOCTH, OOIeil Ky/JbTypbl TIOBeJleHHUsI B  TIPUPOJE;
VHTerpaly ecTeCTBeHHO-HayUHbIX 3HAaHUM;

nprobpereHre  00OyuarOIMMHKCS ~ KOMIIETEHTHOCTH B paljMOHAJbHOM
NPYUPO/OII0/Ib30BaHUU  (COO/IOleHre TIpaBU/ TIOBeJleHUs B TIPUPOJE, OXPaHbl
BU/IOB, SKOCUCTeM, Ouocdepsl), coxpaHeHUH COOCTBEHHOTO 3/I0POBbsI U 3/10POBbSI
OKpyXKarolux Jogeid (cobmopeHuss wmep MpoduIakTUKU — 3aboJieBaHMUM,
obecrieueHrie 0e30MACHOCTH JKH3HEZEATeTbHOCTU B Upe3BbIYaMHBIX CUTYaLUsX
NPUPOJHOTO U  TEXHOTeHHOIO XapakTepa) Ha OCHOBE  HCII0/Ib30BaHUS
OuronoruuecKUx 3HaHUM U yMeHUM B MOBCeHEBHOM XKU3HMY;

Co3/laHMe  YCJAOBWMW  [jid  OCO3HAHHOTO  BbibOpa  OOYyYarOLUMUCS
VIH/IUBU/1ya/IbHOU obpa3oBareTbHOM TPaeKTOPUH, CTI0COOCTBYIOIT[EH
nocseyoLemMy MNpogecCuOHaIbHOMY CaMOONpPe/e/eHN0, B COOTBETCTBUM C
VHAUBU/1yaIbHBIMU UHTE€PeCaMU 1 TTIOTPeOHOCTSIMU pervoHa.

OGb111ee yKCI0 YacOB, OTBe/IEHHBIX HA M3yueHWe OMOJIOrUU Ha yriy0seHHOM
ypOBHe cpeziHero obirero obpasoBanusi, coctapssierT 204 yaca: B 10 kmacce — 102
yaca (3 yaca B Hefiest0), B 11 kmacce — 102 yaca (3 uaca B HeZieJto).

OTbop opraHu3aLMOHHBIX (OPM, METOJOB U CpeACTB oOyueHusi 6GuoIOrMU
OCYILIeCTB/ISIETCSI C YUETOM CIlelM(UKU ero COJepKaHusl M HarlpaB/IeHHOCTHU Ha
npojio/bkKeHWe  OMOOrMueckoro o0pa3oBaHUs B OpraHU3alLUsiX CpeHero
npogecCrOHaTBLHOTO U BbICIIEro 0Opa3oBaHUsl.

Ob6s13aTe/IbHBIM YCI0BUEM TPU 00yueHur OUoIOrUu Ha yriay0/éHHOM YpOBHe
SIBJISIETCSL TIPOBeZleHre J1abopaTOpHBIX U TpakThuueckux pabor. Takke yuwactue
00yuarolyXxcs B BBINOJIHEHUU TIPOEKTHBIX U yueOHO-HCC/eoBaTeIbCKUX pabor,
TeMaTUKa KOTOPbIX OIpejesieTcss yuyuTeeM Ha OCHOBE  HMEIOLUXCH
MaTepraIbHO-TeXHUYECKUX PeCYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXXAHUE OBYUEHUA

10 KJTIACC

CopepykaHve MNporpamMMbl, BbIIeJIEHHOE KYypCUBOM, He BXOAUT B TPOBEPKY
rocy/JlapcTBeHHOU utoroBou arrecrtatmu (I'MA).

Tema 1. buosiorus Kak HayKa

CoBpemMeHHasi 61oJIOTHST — KOMITJIeKCHasi Hayka. KpaTkasi HCTOpPUsST pa3BUTHS
buonorun.  BuosornueckMe  HayKd U UM3ydyaeMble ~UMH  TPOOJIeMBI.
dyHAaMeHTa/bHble, TPUK/IaJHble U TIOMCKOBble HayuHble MCC/Ae[JOBaHUS B
buooruy.

3HaueHue Guosiorny B (hOPMUPOBAHUM COBPEMEHHOW eCTeCTBEeHHO-HayuHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble C Ouosiorveit. 3HaueHWe OUOIOTUM B
MpaKTUUeCKOW [lesiTe/IbHOCTH uejioBeKa: MeAUI[MHe, CeIbCKOM XO3SIHCTBeE,
TIPOMBILIJIEHHOCTH, OXPaHe NPUPO/bI.

JeMoHCcTpanuu

[TopTpetsl: Apuctotesns, Teodpact, K. JIunnels, XK. b. Jlamapk, Y. lapBuH,
Y. T'apeeis, I'. Mengens, B. Y. BepHagckuii, U. I1. ITaBnos, Y. 1. MeuHnukos, H.
. BaBunos, H. B. Tumodees-PecoBckuii, [Ix. YorcoH, @. Kpuk, /1. K. bensies.

Tabmurpl 1 cxembl: «CBsi3b OMOMOTMM C APYTMMH HayKaMu», «CucreMa
OMOIOTUYECKUX HAYK».

Tema 2. JKuBble CUCTeMbI M UX U3y4YeHHe

JKuBble cucTemMbl KakK TipeaMeT u3ydyeHus Owonoru. CBONCTBA JKUBBIX
CUCTeM: €eJWHCTBO XWMHYECKOr0 COCTaBa, [JAWCKPETHOCTb U L|€JIOCTHOCTB,
C/IO’)KHOCTb M YIIOPSIAOUYEHHOCTb CTPYKTYPbI, OTKDPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCIIPOM3Be/IeHNEe, Pa3ipa)KUMOCTb, U3MEHUMBOCTh, POCT U Pa3BUTHUE.

YpoBHM oOpraHu3allid >KUBBIX CHUCTEM: MOJIEKY/ISIDHBIM, KJIETOUHBIH,
TKaHEeBbIH, OpraHUu3MeHHbIH, MOMNY/ISILUOHHO-BU/IOBOM, 9KOCHCTeMHBIN
(buoreorieHoTHUeCKuii), OwocdepHbIii. IIpoijeccel, MPOUCXOAAIHE B IKUBBIX
cucteMax. OCHOBHbIe MpPU3HAKU >XUBOro. ’KW3Hb Kak (popma Cyll[eCTBOBaHUS
Martepuu. Hayku, usyuatoliiyie >KBble CUCTEMBI Ha Pa3HbIX YPOBHSIX OpPraHU3aluu.

W3yueHue >XuBbIX cucTeM. Metoabl Ouosoruueckoit Hayku. Habsmrozenue,
V3MepeHue, SKCIIePUMEHT, CUCTeMaTr3anus, MetaaHanus. [IoHATHe 0 3aBUCUMOU 1
He3aBUCUMOW miepeMeHHOW. [lnaHupoBaHWe 3KcrepumeHTa. I[locTaHOBKa U
npoBepka ruroTe3. HyneBas rumore3a. IToHsTHe BBIOOPKH U €€ [OCTOBEPHOCTD.
Pa3bpoc B Ouosiornyeckux AaHHbIX. OlleHKa JOCTOBEPHOCTU TIOJyUeHHBIX
pe3ynbTaTtoB. IIpUuMHBI WCKa)KeHUs pe3ysbTaTOB SKcriepuMeHTa. [loHsTme
CTaTUCTHUYECKOTO TeCTa.

JeMoHcTpanuu



Tabmurel U cxembl: «OCHOBHBIE TIDU3HAKK JKU3HU», «bBuHoornyeckue
cuctembl», «CBOMCTBAa J>XMBOM MaTepum», «YPOBHU OpraHU3alMd >KUBOU
npupofbl», «CTpoeHWe >XUBOTHOU KJI€TKW», «TKaHU >XMBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBeUeCKOro opraHusMma», «buoreouenos», «buocdepa», «Metobl
W3y4eHU sl )KUBOW MMPUPO/IbI».

OGopymoBanue:  jabopaTopHoe  o0OOpyZioOBaHWE  JJI1  IIPOBe/IeHUs
HabJ/Tt0/IeHuH, U3MepeHuH, SKCTIIepUMeHTOB.

IlpakTnueckas pabora «Vcrosb30BaHWe Pa3/MYHBIX METOJOB IIPU
V3YUEHUU >KUBBIX CUCTEM.

Tema 3. buosiorust Ki1eTku

KrneTtka — CTpyKTypHO-QYHKLMOHa/MbHAs eAuHULIA >kuBoro. Mcropus
OTKpbITHUS KneTKU. PaboThl P. I'yka, A. JleBenryka. Knetounas Teopus (T. [lIBaHH,
M. Illneupen, P. BupxoB). OCHOBHbIE TIOJIOKEHUSI COBPEMEHHOMW KJIETOUHOM
TeOPUH.

MeToapl  MOJIEKY/ISIDHOM W KJIeTOYHOW  OWo/IorTMH:  MUKPOCKOIHS,
xpoMarorpagus, 371eKTpodope3, MeTOJ, MeueHbIX aTOMOB, Au(depeHLIHaTbLHOE
LeHTpU(yrupoBaHue, Ky/JIbTUBMDOBaHWE K/IeTOK. M3yueHue (HUKCUPOBAHHbIX
K/1emoK. DNeKTpOHHasi MUKpocKomus. KoHokanbHas mukpockonusi. BumasnbHoe
(npusicusHeHHOe) u3yyeHue KAemok.

JeMoHcTpanuu

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

Tabnuipl U cxembl: «CBeTOBOM MUKPOCKOI», «DJeKTPOHHbI MUKDPOCKOTI»,
«/cTopusi pa3sBUTHSL METOZ,0B MUKPOCKOITUN».

Ob6opyaoBaHue: CBEeTOBOM MUKDPOCKOI, MHUKPOTIperaparbl paCTUTe/bHBIX,
YKUBOTHBIX U OaKTeprabHbIX K/IeTOK.

IIpakTHueckas pabdora «M3yueHre MeTO/OB K/AETOUHOM OHomOrun
(xpomarorpadusi, 3sekTpodope3, auddepeHIMaIbHOE LIeHTPU(DYTUPOBAHUE,
[TLIP)».

Tema 4. Xummnueckas opraHnv3anus KJ1eTKH

XVMMHUUECKUM COCTaB K/IETKA. Makpo-, MUKPO- U YJbTPaMUKPO3JIEMEHTHI.
Boga u eé ponp Kak pacTBOpuUTe/Isl, peareHTa, ydacThe B CTPYKTYpUpPOBaHUU
KJIeTKH, TeTuIopery/isiiiuid. MuHepaibHbIe BellleCTBA K/IeTKU, UX OHosioruyeckas
poJib. POJIb KATUOHOB M aHWOHOB B KJIETKe.

Opranuueckue BelllecTBa KJeTKU. buosiornueckue mosmuMepsl. besiku.
AMUHOKUCTOTHBIN cocTaB 6enkoB. CTPyKTypbl 6enkoBo# Moseky/bl. [lepBuuHas
CTpyKTypa Oenka, TenTWgHasi CBs3b. BTopWuHas, TpeTUuHasi, YeTBepTUYHas
cTpyKTypbl. [JleHarypanms. CpoiictBa 0OenkoB. Krnaccudukaiyss — 6enkos.
buonoruueckve ¢hyHKIuM 6enKoB. ITpUOHDI.



YrneBoabl. MoHOCaxapuibl, Aucaxapy/bl, OJIUTOCaXapy/bl U MOJUCaXapU/bl.
OO6uuit  mmaH cTpoeHuss W (GU3MKO-XUMUUECKHWe CBOWCTBA  yT/IeBOJIOB.
buonorrnueckre yHKLMM yI/I€BO/OB.

Juruapt. T'uapoduisHo-TUApodoOHbIe cBoMcTBa. Knaccubukalys TUMUA0B.
Tpurnuuepuabl, Qoc@oaunuibl, BOCKUA, CTepouJbl. buonornueckue GyHKLUU
munuzoB. OO6IMe cBoicTBa 6MO/IOTMUeCKMX MeMOpaH — TeKyueCThb, CTTIOCOOHOCTh K
CcamM03aMbIKaHHI0, MMOTYTIPOHULIAEMOCTb.

Hyxnennosele xuciotel. [JHK u PHK. CrTpoeHue HYK/I€MHOBBIX KHUCJIOT.
Hyxneotuapl. Tlpunumn komruieMeHTapHocTU. [IpaBusio Yapradda. Ctpykrypa
IOHK — gBoiiHas crivpanb. MecToHaxoxkaeHrne u 6uonoruueckue dbyukoym JTHK.
Bugel PHK. ®ynkiuu PHK B kieTke.

Ctpoenue mosekysbl AT®. Makpospruueckve cBsi3u B MosieKyje ATO.
buonoruyeckue ¢ynkuyuu AT®. BoccTaHOB/IeHHbIE TePeHOCUUKH, UX QYHKLIUU B
Kinetke. /[pyeue Hykneosuompugpocpambl (HTD). CekBeHupoBanue J[IHK.
MemoOobI eeHOMUKU, MPAHCKpUNMOMUKU, NPOMeOMUKU.

CrpykTypHasi 6uonorus: 6uoxuMudeckve U 6uodu3nyeckre MCC/ieI0BaHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTypbl OwoMosiekyn. ModeauposaHue
cmpyKmypbl U (pyHKYyuli 6uomonexyn u ux komnaekcos. KomnbromepHblili ou3atiH u
opeaHuuecKuli cuHme3 6UOMO/EKYN U UX HENPUPOOHbIX AHA/0208.

JeMoHcTpanuu

IToptpetsr: JI. [Tonuur, [x. YorcoH, @. Kpuk, M. Yunkuuc, P. ®paHkKiuH,
@. Canrep, C. IIpy3unep.

Huarpammbl:  «PacripefieieHMe XUMHUYECKUX 37IEMEHTOB B  HEKHUBOU
npupojie», «PacrpejeneHrve XuMAUeCKUX 3JIEMEHTOB B KUBOU MPUPOZE».

Tabmurpl 1 cxembl: «Ileproanueckasi Tab/vija XUMAUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOneKyJbl BOJbl», «BeljecTBa B cocTaBe OpraHu3MoB», «CTpoeHuUe
MoJieKy/bl Oenika», «CTpyKTypbl OenKoBOW MOJieKy/bl», «CTpoeHHe MOJIeKY
yrieBozsioB», «CTpoeHHWe MOJEKy/a JIMNUAoB», «HyKnenHOBble KUC/IOTHIY,
«CtpoeHue MoneKyJsibl ATD».

OO6opymoBaHue: XUMHUYeCKast IIocyia 1 000py10BaHue.

JIaboparopHasi pabora «Ob6Hapy>xeHre OeTKOB C TIOMOIIbI0 KaueCTBeHHbBIX
peakLyn».

JlaboparopHass  pabora  «lcciemoBaHue — HYK/I€MHOBBIX  KHCJIOT,
BbIZIeJIEHHBIX U3 K/I€TOK Pa3/IMUHbIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 QyHKIUH K/I€TKH

TUbl K/IeTOK: SyKapuoThyeckas W TNpokapuoTudeckass. CTPYKTYpHO-
byHKI[MOHaTbHBIe 00pa30BaHUSI K/IETKH.



CTpoeHue IpOKaprUOTHUeCKo KleTKH. KneTouHast creHKa OakTepuii U apxei.
Oco0eHHOCTH CTpOeHUsT TeTepoTpPo(dHON U aBTOTPO(PHON TIPOKAPHUOTHUYECKUX
KJIeTOK. MecTo 1 poJib MPOKapyoT B OMOLIeHO3aX.

Crtpoenue " (yHKLIMOHMPOBaHUE 5YKapUOTHUYECKON KJIETKH.
[TnasmaTnueckass MemOpaHa (r1a3mManemma). CTpyKTypa Tula3MaTUUeCKOM
MeMOpaHbl. TpaHCTIOPT BellecTB yepe3 Tla3MaTUYecKyr0 MeMOpaHy: MacCHBHBIN
(muddy3us, obneruéHHas AuQdy3usi), aKTHBHBIN (MEPBUUHBIA Y BTOPUUHBIM
aKTUBHBIN TpaHcropT). [lomympoHuilaemocTs MeMOpaHbl. Pabora Harpuii-
Ka/IMeBOro Hacoca. DHJOLUTO3: MUHOLMTO3, (aroluros3. JK3ouuTo3. KieTouHas
cteHka. CTpyKTypa ¥ YHKLIUU K/IeTOUHOU CTeHKH pacTeHul, rpuboB.

[wuroruiasma. Lluto3ons. Lutockenet. [IBuKeHue LuToniasMbl. OpraHoubl
k1eTk. OpHOMeMOpaHHBbIe OpraHOWbl K/ETKU: JH/OIUIa3MaTUuUecKasi CeTh
(BIIC), anmapart I'onba)ky, JM30COMBI, UX CTpoeHHe U (YHKLUMU. B3aumocCBsi3b
oJJHOMeMOpaHHBIX OpPraHoOWOB KieTkU. CTpoeHHe TpaHyJISPHOTO peTHKYIyMa.
Mexanusm HanpaeneHus 6enaxkoe 6 JSIIC. CuHTe3 pacTBOpPUMBIX OesikoB. CHHTE3
KJIeTOUHbIX ~ MeMOpaH. ['magkuii  (arpaHy/sipHBIA) — SHZAOIUIa3MaTHUeCKUN
petukynyMm. CekpetopHasi dyHKIus arrapaTa ['ombmku. Moodugukayus 6eakos 6
annapame T'onbOdcu. Copmuposka 6enkoe 6 annapame I'onbOdcu. TpaHCTOpPT
BelLL[eCTB B KjieTKe. Bakyosn pacTuTenbHbIX K1eToK. KneTouHslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOWJbl  KJIeTKH:  MWUTOXOHJPWM,  IUIaCTUJBIL.
IIpoucxoscoeHue mumoxoHopuli u niacmud. Cumbuozere3 (K.C. Mepedickosckul,
JI. Mapaeyauc). CtpoeHre W (YHKIMM MUTOXOHJIpMM M Tu1acTyjl. [lepBUuHbIe,
BTODUUHbIE U  C/JOXKHbIE  TUIACTHABI  (DOTOCHMHTE3WPYIOIUX  3YKapHOT.
X10pOmUIacThl, XPOMOILIACTBI, IEMKOIIACTHI BBICIIINX PACTEHUM.

HememOpaHHbie opraHouzibl KneTku CTpoeHWe U (YHKIMM HeMeMOpaHHBIX
OpraHOKX/I0B KJIETKHU. Pubocomsl. IIpomedsicymouHble ¢unrameHmni.
MukpodunameHTel. AKMuUHO8ble  MUKpoguiameHmbl. MpbllleuHble  KIETKU.
AKMUHOBble KOMNOHEHMbl HeMblUeUHbIX Kiemok. Mukporpybouku. KieTouHbiit
1eHTp. CTpoeHre U [BWKEHWe JKIYTUKOB U pecHUYeK. MUKpoTpyOouku
yurtoruiasmel. LleHTpuons. Benku, accoyuupoeaHHble ¢ MuKpoguiameHmamu u
MuKkpompyboukamu. MomopHble 6eKu.

Snpo. Obosouka sijpa, XxpOMaTUH, KapyoIUia3Ma, SIAPBIIIKY, UX CTPOeHHe U
bysakiuu. AaepHbiii 6eMKOBbIM MaTpuKC. [IpocTpaHCTBEHHOE pacriojioyKeHHe
XpOMOCOM B UWHTepda3HOM sifipe. JDYXpPOMAMUH U 2emepoxpomMamuH. benku
XpOMaTvHa — TUCTOHBL. JluHamuka si0epHoll 06on0uku 8 mumo3se. SOepHbilil
mpaxcnopm.

Knerounsle BkatoueHusi. CpaBHUTE/IbHAS XapaKTEPUCTUKA KIE€TOK 3YKapUOT
(pacTuTennbHOM, )KUBOTHOM, FPUOHOIA).

JleMoHCcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuipl 1 cxembl: «CTpoeHHe 3YKapHOTHUECKOW KJeTKu», «CTpoeHHe
JKUBOTHOW  KneTKu», «CTpoeHue  pacTUTeNbHOM  KIeTKW»,  «CTpoeHue
MUTOXOH/IpUMN», «S11po», «CTpoeHre TPOKapUOTUUYECKOU KJIeTKI».

Ob6opyaoBaHue: CBEeTOBOM MUKDPOCKOI, MHUKPOTperaparbl paCTUTe/bHBIX,
YKUBOTHBIX K/IeTOK, MUKDOTIperapaThl 6akTepraabHbIX K/I€TOK.

JlaboparopHasi pabora «l3yueHue CTpPOeHUs K/IETOK pPa3UUHBIX
OpraHu3MOB».

IIpakTHueckas pabora «lI3ydyeHre CBOMCTB KIeTOUHOM MeMOpaHbI».

JlaGopaTopHasi pabora «VIcciefoBaHve TMia3MoO/M3a U Jelyla3Mo/ii3a B
PaCTUTEbHBIX K/IeTKaX».

IlpakTHyeckasa pabora «V3yueHWe  /[BWKEHUS  IMTOIUIa3Mbl B
PaCTUTEJIbHBIX KIeTKax».

Tema 6. O0MeH BeleCTB M NpeBpallleHHe YHEPTUM B KJ/IeTKe

AccUMUISLIUS U JUCCUMUIISILIUS — [iB€ CTOPOHBI MeTaboin3ma. Tumbl 0bMeHa
BeIlleCTB: aBTOTPOGHBIM U TreTepOTPOdHbINA. YuacThe KHUCIOpPOAa B OOMEHHBIX
mpoijeccax. JHepreTuyeckoe obecrieueHre KaeTKU: TipeBpaiieHne AT B
oOMeHHBIX TipoljeccaXx. @epMeHTAaTHUBHBIM XapakTep peakiuil KJIeTOYHOro
MeTabosi3ma. PepmeHThbl, WX CTPOEHMWe, CBOWCTBA W MeXaHU3M JIeUCTBUS.
Kodepmentsl. OTnnuusi pepMeHTOB OT HEOPraHWYECKUX KaTanu3aTopoB. benku-
aKTHUBAaTOpPbl W OeKU-MHTUOMTOPBL. 3aBUCHUMOCTb CKOPOCTH (hepMeHTAaTUBHBIX
peakiyi OT pa3/IMuHbIX ()aKTOPOB.

[TepBUUHBIM CUHTE3 OpraHAYecKUX BellecTB B KieTke. DoTocHHTeS.
AHOKCU2eHHbIll U OKCU2eHHbIl ¢pomocuHmes y bakmepuil. Ceemocobuparoujue
nuemMeHmMbl U hu2MeHmMbl peakyuoHHO20 YeHmpa. PoJib XJI0pOIMJIacToOB B TpoLiecce
doTocuHTe3a. CBeToBasi U TeMHOBasi (pa3bl. PomoobixaHue, Cs., Cs. u CAM-munbl
¢omocunmesa. TIpogyKTUBHOCTh (POTOCUHTe3a. BiiMsHMe pa3ivuHbIX (PAKTOPOB
Ha CKOpOCTb (hoTOCHHTe3a. 3HaueHue (POTOCHUHTe3a.

XeMOCHUHTe3. Pa3HoobOpa3sue OpPraHu3MOB-XeMOCHHTETUKOB:
HUTPUGHUIMPYIOIIMEe OaKTepuH, >kene300aKkTepuu, cepobakTepuu, BOAOPOIHBIE
bakTepuu. 3HaueHHe XeMOCHHTe3a.

AHaspobOHble opraHu3Mbl. Buzabl GposkeHusi. [IpogyKThl Opo>KeHUS U HX
WCTIO/Tb30BaHHe uesloBeKOM. AHa’pobHble MUKDOOPTraHW3Mbl KakK OOBEKThI
O6roTexHO/IOTUU U BO30yauTe/r 6oJie3Hei.

AspobHbie OpraHU3MBl. JTanel SHepreTUYeCcKOro oOMmeHa.
[MoaroToBUTEBHBIN 3Tarl. ['TMKOMM3 — 6eCKUCIOPOIHOe pacliieryieHre T/IF0KO3bI.

buonoruyeckoe OKucC/ieHHe, UK KJI€TOUHOe JibixaHue. Pojib MUTOXOHAPUM B
npoijeccax OMooruUeckKoro okucieHus. Liuknueckue peakiuu. OKUCTUTEIbHOE
dochopunvpoBanue. SHepeus MemMOpaHHo20 epadueHma npomoHos. CuHme3



AT®: paboma npomonHol AT®-cunmasbl. IlpeumyiijecTBa a3pobHOTO MyTH
oOMeHa BellleCTB Tepefi aHa3pOOHBIM. D(PGhEKTUBHOCTb SHEPTeTUUECKOr0 0OMeHa.

JleMoHCcTpanuu

[Toptpetsr: k. Ilpuctiy, K. A. Tumupsses, C. H. Bunorpagckui, B. A.
OHresnbrapar, [1. Muruesin, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «POTOCHHTE3», « IHEPTeTUUECKUM 00MeH», «BbrocHHTe3
benka», «CTpoeHue pepMeHTa», « XeMOCHHTE3».

O6opyoBaHMe: CBeTOBOM MHUKPOCKOI, 00OpyZOBaHHUe [/isi TIPUTOTOBJIEHUS
TIOCTOSIHHBIX U BPEMEeHHBbIX MUKPOIIperiaparTos.

JlaboparopHast paGora «lV3yueHHWe  KaTaJUTHUECKOM  aKTHBHOCTH
(epmMeHTOB (Ha MpyUMepe amuIasbl UK KaTasaasbl)».

JlaGopaTropHas pabora «lV3yueHue ¢epMeHTAaTHBHOTO pacIllerieHus
TepOKCH/ia BOAOPO/a B PaCTUTE/IbHBIX U JKUBOTHBIX K/IeTKax».

JlaGopaTopHast pabora «CpaBHeHue TipoljeccoB  (OTOCHMHTe3a U
XeMOCHUHTe3a».

JIaGoparopHas pabora «CpaBHeHUe TIPOLIeCCOB OPOXKEeHHS U [IbIXaHUs».

Tema 7. HacneacTBeHHas MH(GoOpMaliusa ¥ peasiu3anys eé B K/IeTKe

Peakuyuu matpuuHoro cuHresa. [IpUHIMIT KOMIIEMEHTapHOCTU B peakLjusaxX
MaTpUYHOro cUHTe3a. Peanusanys HacneACcTBeHHOW WHGpopMalvu. ['eHeTHUeCKui
KOJ, ero cBoucTBa. TpaHckpurnuysg — MartpuuHbld cuHTe3 PHK. [IpuHiure
TPaHCKPUIILIMU: KOMILUIEMEHTApPHOCTb, AHTUIlApa/ule/IbHOCTb, aCUMMETPUYHOCTb.
Cospeganue mampuuHvbix PHK 6 3sykapuomuueckoll kKiemke. Hekooupyrouwjue
PHK.

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

CospemeHHble npedcmasneHusi 0 cmpoeHuu 2eHog. OpraHusalys reHoma y
IIPOKapUOT U 3YKapuoT. Perynaunus akTUBHOCTH I€HOB Yy NPOKapuoT. I'hnoresa
ortepoHa (®. Kakob, K. MaHo). MosekyasipHble MexaHu3Mbl 3KCNpeCccuu 2eHO8 y
ykapuom. Poab xpomamuHa & pezynsyuu pabombl 2eHos. Perysisitjusi 06MeHHbIX
TIpOLIeCCOB B KiieTKe. KneTouHblii romeocTas.

Bupychl — Hek/leTouHble (hOPMbI >KU3HU U 00/MraTHble mapasuTbl. CTpoeHue
TIPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. XKu3HeHHbIU YuK/
JHK-codepocawjux eupycos, PHK-codepicawjux eupycos, bakmepuogpazos.
ObpamHas mpaHcKkpunyusi, pegepmasa, uHmez2pasd.

BupycHbie 3abo0/ieBaHUs UesioBeKa, KUBOTHBIX, pactenuit. CITU/], COVID-
19, coranbHBIe ¥ MEUI[UHCKHE ITPO0O/IeMBI.



Buoungopmamuka: uHmezpayusi u aHaau3 6oabwux maccueos («bigdata»)
CMpyKmypHbIx buonoauueckux 0aHHblx. HaHomexHono2uu 8 6uosno2uu u meouyuHe.
IMpoepammupyemble pyHkyuu beakos. Cnocobbl 0ocmasku aekapcms.

JeMoHcTpanuu

[Toptpetsr: H. K. KonbLos, 1. Y. iBaHOBCKHM.

Tabmuibl 1 cxeMbl: «brocuHTe3 Oenka», «['eHeTHUeCcKuit KoJ», «BUPYChI»,
«bakTepuodarm».

IIpakTHueckas padora «Co3zaHre MOJIe/TH BUPYCay.

Tema 8. JKusHeHHbIN UK/ K/I€TKH

KnerouHblli LUK/, ero mnepuoAbl W peryssiuus. VHTepda3a ¥ MUTO3.
Oco6GeHHOCTH TIPOLIeCCOB, MpOTeKawIUx B MHTepda3ze. [loAroTtoBka KaeTKH K
genenvto.  I[lpecuHTeTMyeckuit  (MMOCTMUTOTHYECKUM),  CUHTETUYECKUM U
MOCTCUHTETUUECKUM (MPeMUTOTHUUeCKHI) epuo/ibl UHTephasbl.

Marpuunbii cuHTe3 JHK — pennukanus. IlpuHumner pervvkauyu IHK:
KOMIIJIEMEHTAapHOCTh,  TOMYKOHCEPBAaTUBHBIM  CHHTE3, aHTUIMAPa//Ie/TbHOCTb.
Mexanusm pervmkanuu JTHK. Xpomocomsl. CTpoeHue XpoMocoM. Tenomepsl U

TesioMepa3a. XPOMOCOMHBIM HabOp K/IeTKM — KapUOTUIL. JIWTIIOWAHBIA |
raryiouiHeIi  Habopel XpoMocoM. ['omosoruuHbie XpoMocoMmbl. [losoBbIe
XPOMOCOMBI.

Henenvie kmetkm — wmuTo3. CTagud MHUTO3a U MPOUCXOASAIIME B HUX

rpoueccbl. Tunbl muto3a. KapruokuHes U LIMTOKMHe3. buosioruyeckoe 3HayeHue
MHUTO3a.

Perynsiisi MUTOTHUECKOTrO LMK/Ia KieTku. [IporpamMmmupyemasi KjieTOYHast
rubenb — aroriTo3.

KrerouHoe siipo, XpOMOCOMBI, (PYHKI[MOHa/lbHasi TeHOMUKA. MexaHu3mbl
npoaucpepayuu, oucggeperHyuposku, cmapeHus u 2eubeau kaemok. «LJupposas
Kiemka» — buouHgpopmamuueckue mooeau (yHKYUOHUPOBAHUS KAEeMKU.

JeMoHcTpanuu

Tabmipbl 1 cxembl: «KWU3HEHHBIA ITUKI KIETKW», «Mwuto3», «CTpoeHue
XpoMocom», «Peruvkanus JIHK».

OO6opy/1oBaHMe: CBETOBOM MUKPOCKOTI, MUKpOTIperapaThl: «MHUTO3 B K/IeTKaxX
KOpellKa JIyKa».

JlaboparopHasst  pabora  «/I3yueHHMe  XpOMOCOM Ha  TOTOBBIX
MHKpOIIperiaparax».

JIaboparopHasi pabora «HabO/moneHre MUTO3a B K/IeTKaX KOHUMKA KOpelllkKa
JyKa (Ha roTOBBIX MUKpOIpenaparax)».

Tema 9. CTpoeHue u PyHKLIUM OPraHU3MOB

buonoruueckoe pasHoobpa3ue OpraHXU3MOB. OJHOKJIeTOUHBIE,
KOJIOHUA/IbHbIe, MHOTOK/IETOUHbIE OPTraHU3MBI.



Oco0eHHOCTH  CTpOEHUs W JKA3HE[esATeTbHOCTH  OFHOKJIETOUHBIX
opraHu3moB. bakTepuu, apxeM, OJHOK/IeTOUHble TpPUOBI, OJHOK/IETOYHbIE
BOZJ0POC/IH, Apyrue NpoTUCThL. Ko/IoHKa/IbHbIe OPraHU3MBbl.

B3auMoCBs3b uacTeli MHOIOK/ETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U
cucTembl opraHoB. OpraHusM Kak efiuHoe Lesoe. ['omeocras.

Tkanu pacreHuit. Turbl pacTUTe/NbHBIX TKaHed: o6pa3oBaTesibHas,
MOKPOBHAs1, TPOBOJsIIAss, OCHOBHasi, MexaHWueckas. OCOOEHHOCTH CTpOeHwus,
(YHKUWK YU pacrioJioyKeHUsl TKaHel B OpraHax paCTeHUH.

TKaHM >KUBOTHBIX M UejiOBeKa. THWIbl >KUBOTHBIX TKaHEMW: 3MUTeIuasbHasi,
coeMHUTe/IbHAs,, MbIllleyHasi, HepBHas. Oco0eHHOCTH CTpoeHHUs, (PYHKLUUNA U
pacroJ/io’KeH!s TKaHel B OpraHax KMBOTHBIX U YeJIOBeKa.

Opranbl. BereraTuBHble W TreHepaTHMBHbIe OpraHbl pacteHdd. OpraHel U
CUCTeMbl OPraHOB JKMBOTHbBIX U uesioBeKa. @yHKIMY OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opraHusmoB. Kapkac pacrteHuid. CkeneTbl OJHOKJIETOUHBIX U
MHOT'OK/IETOUYHBIX >KUBOTHBIX. Hapy>kHbli M BHYTpeHHWM ckeneT. CTpoeHUe U
THUIIbI COeJUHEHUS KOCTeH.

[JBwkeHre  opraHusmMoB. /[IBW)KeHMe  OJHOK/IETOYHBIX  OPraHu3MOB:
amébouIHOe, KTYTUKOBOe, pPeCHUYHOe. [IBiyKeHHe MHOTOKJIeTOUHBIX paCTeHU:
TPOMU3Mbl U HACTUU. [IBW)KEHHME MHOTOK/eTOUHBbIX JKUBOTHBIX W YeJlOBeKa:
MblllleyHasi ciuctema. Pediekc. CKenleTHbIe MBIIIIBI U UX paboTa.

IIutanve opranusmoB. IlornomeHve BOAbI, YIJIEKUCJIOIO rasa U
MUHepabHbIX BelleCcTB pacTeHUsAMU. [IuraHue >KUBOTHBIX. BHYTpUIIONIOCTHOE U
BHYTPUKJ/IETOUHOE TvileBapeHHe. IIuTaHuve TO3BOHOYHBIX >XUBOTHBIX. OTzesbl
NYIL[eBapUTe/NIbHOrO TpakTa. IluvieBaputesbHble >Kese3bl. IluviljeBaputesbHas
CuCTeMa YyesoBeKa.

Iprxanue opraHu3MoB. [IbixaHue pacTeHuH. JIbixaHue >KUBOTHBIX. [Tuddy3us
ra3oB yepes OBepXHOCThb KieTKu. KoxxHoe abixaHue. /IpixaTesbHas IIOBEPXHOCTb.
’KabepHoe u yiérouHoe fbixaHue. [[pIxaHre TT03BOHOYHBIX )KUBOTHBIX U UeIOBeKa.
OBOJIIOLIMOHHOE  YCJIO)KHEHWe CTPOeHUsl JIETKUMX T[103BOHOUHBIX JKUBOTHBIX.
[bixaTe/nbHas cucTemMa uesioBeKa. MexaHU3M BEHTWIALMUA JIETKUX Yy IITUL, U
MJIeKOTUTaroLMX. Perysius aAbixaHus. JlpixarebHble 00bEMBI.

TpaHCHOPT BewleCTB y OpPraHU3MOB. TpaHCIOPTHbIE CUCTEMbI PacCTEHUM.
TpaHCnopT Bew|eCcTB Yy JKUBOTHbIX. KpOBeHOCHasgs cucrteMa U €@ oOprasbl.
KpoBeHocHasi cucTeMa TII03BOHOYHBIX JKMBOTHBIX U yesioBeka. Cepzaie,
KPOBEHOCHbIe COCy/lbI W KpoBb. Kpyru KpoBooOpailleHusi. OBOJIOLMOHHbIE
YC/I0)KHEeHHUsI CTPOeHUsi KPOBEHOCHOMW CHCTeMbl 1T03BOHOYHBIX KUBOTHBIX. Pabora
cepALia U eé perysLys.

Brigenenve y opraHusmoB. BbigeneHne y pacteHul. BebigeneHue y
JKUBOTHBIX. (CoOKpaTuTes/ibHble Bakyoau. OpraHbl BblfesieHus. PuabTpaLys,



cekpelist 1 obpaTHOe BcachbiBaHWe KaK MeXaHW3Mbl PAa0OThI OPTaHOB BbI/I€/IEHMS.
CB$13b OJIOCTH TeJla C KPOBEHOCHOU U BbIJIe/IUTE/IbHOW cucTeMaMu. BrizesieHve y
MO3BOHOYHBIX >KUBOTHBIX U yesnoBeka. [louku. CTpoeHve M (yHKLHMOHMPOBAHUE
HedppoHa. Obpa3oBaHre MOUU y UesioBeKa.

3almmra y OpraHusMoB. 3aljura y OJHOKJ/IeTOUHbIX OpraHu3MoB. CIIOpbl
OakTepui U I[MCTHI TIPOCTEMINIMX. 3allfiTa Yy MHOTOK/JIEeTOUHBIX paCTeHHH.
Kyturkyna. CpeacTBa NacCCMBHOW U XMUMHAYECKOM 3al{UThl. OUTOHLUBIL.

3alra y MHOTIOK/IETOYHBIX J>XMBOTHBIX. [IOKpOBBI M UX IIPOU3BOJHBIE.
3amura opraHusMa OT Gosie3Heil. ViMMyHHasi crcteMa uesioBeka. KieTouHbld U
T'YMOpPa/bHbIE WUMMYHHUTET. BpOXKAEHHBIH W TIPHOOPETEHHBIM  CrieldruecKuit
MMMYyHUTET. Teopus K/IOHa/JIbHO-ceneKTUBHOro ummynurera (I1. Dpaux, ®. M.
beprer, C. Tonerasa). BocrianuTenbHble OTBeTbI OpraHvM3MoB. Posib BpOXKAEHHOTO
MMMYHUTETA B Pa3BUTUM CUCTEMHBIX 3a00/1eBaHU.

PasgpaxxvimocTs W perymsuuMss |y  OpraHuMsMoB. Pa3gpaxumocts y
OJHOKJ/IETOUHBIX OpraHvM3MoB. Takcucbl. Pa3fpaXumocTe W peryisaius y
pacteHui. PoCTOBBIe BellecTBa U UX 3HaUEHHE.

HepBHasi cucrteMa U peduieKTOpHasi pery/siiusi y >KABOTHbIX. HepBHas
cucTeMa U eé oTJesbl. DBOMOLMOHHOE YCI0KHEHHEe CTPOeHUs] HePBHOW CHUCTEMBbI
y JKUBOTHBIX. OTZe/ibl TOJIOBHOIO MO3ra MO3BOHOUHBIX >XMBOTHBIX. Pedrekc u
pediekTopHas fyra. be3yc/ioBHbIe U yC/10BHBIE pe(/IeKChI.

['ymopanbHag peryssnus U SHAOKPUHHAs CUCTeMa JKUBOTHBIX U UeJjiOBeKa.
Kenespl 3HAOKPMHHOM CHCTeMbBI W WX TOPMOHBL [lelCTBHEe TOPMOHOB.
B3auMoCBsI3p HEpBHOM W 3SHJOKPUHHOW cucTeM. ['mrnoTanamo-runogusapHas
cucrema.

JdeMoHCcTpanuu

[Toptpert: U. I1. I1aBnoB.

Tabmuipl U cxembl: «OHOKIETOUYHbIE BOAOPOCIN», «MHOTOK/IeTOUHbIe
BoZiopoc/in», «bakrepum», «Ilpocrenimme», «OpraHbl LBETKOBBIX paCTeHHW»,
«CucrteMbl OpraHoB II03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkKaHM pacreHuil», «KopHeBbie cucTtembl», «CTpoeHHe cTebis»,
«CTpoeHMe J/IMCTOBOW IJIACTUHKW», «TKaHU >XUMBOTHBIX», «CKeseT ueoBeKa»,
«[IuieBapuresnbHasg cucrteMma», «KpoBeHOCHas cucreMa», «JlpixaTesnbHas

cucTemMay, «HepsHas CUCTEeMa», «Koxa», «MBpll1eyHas CHUCTEeMa»,
«BpisenirenbHas cucteMa», «JDHAOKPUHHasA cucrteMa», «CTpoeHHe MBILILIb»,
«mmyHuter»,  «KuieyHonosocTtHele»,  «CxemMa  MUTaHUS  pacTEHUM»,

«KpOBeHOCHbIe CUCTeMbl TI03BOHOYHBIX JKUBOTHBIX», «(CTpOoeHue TUApbD»,
«CTpoeHue miaHapun», «BHyTpeHHee CTpOeHUe [0XAeBOro uepss», «HepHas
cucteMa peib», «HepBHasi cucrema Jsrymiku», «HepBHas — cucTtema



rpecMbIKarOIuxcsa»,  «HepBHags  cucrema  ntul», «HepBHag — cucrema
MJIeKOTUTaroUX», «HepBHasi cricTema 4esioBeKa», «Pediiekcy.

ObopyzoBaHue: CBeTOBOM MMKDOCKOI, MHKpOTMpernapaTbl OJHOK/IeTOUHBIX
OpraHM3MOB, MHUKpOIpernapaTbl TKaHel, pPaKOBUHBI MOJIJTFOCKOB, KOJIIEKLUU
HaCeKOMBIX, WTJIOKOXKUX, >KUBbIe 3K3eMIISIpbl KOMHATHBIX pacTeHui, repbapuu
pacTeHU pasHbIX OT/e/0B, B/aXHble MperapaTbl >KUBOTHBIX, CKeJIEThI
MO3BOHOYHBIX, KOJIJIEKI[UM 0eCri03BOHOUHBIX JKMBOTHBIX, CKeJleT uesioBeKa,
obopyJoBaHue [i71s IeMOHCTPAL[K TOUBEHHOT'0 Y BO3/yLLIHOTO TTUTAHKMS PaCTeHUH,
paciieTuieHrst Kpaxmasia U 6e/TKoB 110/ ZielicTBreM (pepMeHTOB, 000pyJoBaHUe [jIs
JIEMOHCTPALIUU OIBITOB M0 U3MEPEHUI0 KU3HEHHOU EMKOCTH JIETKUX, MeXaHH3Ma
JbIXaTeNbHbIX ABWKEHUH, MO/Ie/Ti TOJIOBHOT'O MO3Ta Pa3/TMUHbIX )KUBOTHBIX.

JIaGopaTopHas pabora «l/I3yuyeHre TKaHel paCTeHUI».

JIaboparopHasi padoTa «l/I3yueHune TKaHel )XUBOTHBIX».

JIaboparopHasi padoTa «/3yueHre opraHoB [JBETKOBOT'O PAaCTEHUS».

Tema 10. Pa3MHoO)XeHHe ¥ pa3BUTHE OPraHU3MOB

@®opMbI pa3sMHOXKEHHs OpraHU3MOoB: Oecriosioe (BK/tOuasi BereTaTUBHOE) U
mojioBoe. Buawl  Gecriosioro  pa3MHOXKeHWs:  TTOYKOBaHWe,  CIIOPYJISIHS,
(dbparmeHTaLusi, KIOHUPOBaHUE.

[TonoBoe pa3MHOkeHUe. [losoBble KaeTKH, wuiM TameTbl. Melio3. Craguu
Mmerio3a. IToBesienne xpomocom B merio3e. KpoccrHrosep. bruosiornueckunii CMbICT
Melio3a ¥ TIOJIOBOTO Tipollecca. Melio3 W ero MeCTO B J>KM3HEHHOM LIMKJIe
OpraHU3MOB.

IIpensapoppiiieBoe passutre. ['ameToreses y >KUBOTHbIX. I10/10BbIe Kese3bl.
O6pa3oBaHue U pa3BUTHe MOJIOBBIX K1eToK. CriepmaroreHe3 u ooreHes. CTpoeHue
TI0JIOBBIX KJIETOK.

OmuiofoTBOpeHre U SMOpHUOHAZbHOE Ppa3BUTHE JKUBOTHBIX. (Criocobbl
OIJIOZOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHoreHes.

WHavBYayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHs — HayKa
O pa3BUTUU OPraHU3MOB. MopgoeeHe3z — 00Ha U3 21aeHbIx npobaem smbpuoso2uu.
Konyenyusi mopgoeeHos u modeau mopcoeerne3a. Craguu >MOpHoreHesa
KUBOTHbIX (Ha Tipumepe JArywiku). [JpoGnenuve. Tumbl  gpoGseHus.
JemepmuHuposaHHoe U HedepMUHUPOBAHHOe OpobaeHue. baacmyana, munbl
6aacmyn. OcobGeHHOCTH [poOeHUsT MJIEKOIUTAIOU[UX. 3apo/blilieBble JTMCTKU
(racTpysisitys). 3aK/aajKa OpraHOB U TKaHeM M3 3apO/IbIlIeBbIX JIMCTKOB. B3anmMHoe
B/MSIHAE 4YacTel pa3BUBAIOIIErocsi 3apojibiiia (3MOpUOHAMbHAs WHAYKIWS).
3akjaZika IJlaHa CTPOEHHUS JKMBOTHOIO KaK pe3y/JbTaT HepapXuyeCcKux
B3aMMOJZIEMCTBUI TeHOB. BrmsHWe Ha SMOpHOHANbHOE pa3BUTHE PA3TAYHBIX
(hakTOpOB OKpYKarolliei cpe/ibl.



Poct u pa3ButHhe >KUBOTHBIX. [locTambpuoHanbHBIM Tepuoj. IIpsmoe u
HerpsiMoe pasButve. PasButue c Meramop¢o3oM Yy 0ecro3BOHOUHBIX U
II03BOHOYHBIX J>KMBOTHBIX. buosiornueckoe 3HaueHue TIPIMOIO M HENPSAMOro
pasBUTHUSA, UX pacnpocTpaHeHUe B Ipupofe. Tumbl pocra >KUBOTHBIX. PaKTOPBI
pery/siliid poCTa >KMBOTHBIX U YesioBeKa. CTaZny 1MoCcTIMOPHUOHATIBHOTO Pa3BUTHS
y JKUBOTHBIX U yesioBeKa. [Ieprozbl oHTOreHesa yesioBeka. CTapeHue U CMepTh Kak
buonoruueckuie rpoLecchl.

Pa3smHOXeHre U pa3BuTve pacTeHuM. ['ameroputr u cnopodgut. Meio3 B
KU3HEHHOM LMK/e pacTeHud. OOpas3oBaHue crop B Tipolecce Meiio3a.
'amerorenes y pacreHu. OIUIOAOTBOpEHHME U pasBUTHE PaCTUTEsIbHbBIX
opraHusmoB. [IBoiiHOe OIJI0/JOTBOPeHUe y 1[BeTKOBbIX pacTeHui. Obpa3oBaHue U
pasBUTHE CeMeHHU.

MexaHU3MBI peryJisLiii OHTOTeHe3a Y PaCTeHUM U )KUBOTHBIX.

JleMoHCTpanuu

IToptpetsl: C. I'. HaBamuH, X. [IIneman.

Tabmunpl U cxeMmbl: «BereratuBHOe pa3MHOKeHUe», «Tumbl Gecriosnoro
pasMHOXXeHUs», «PasMHOXKeHHe X/1aMULOMOHa/bl», «Pa3sMHOXeHHe 3BIJVIeHbD»,
«Pa3MHOXeHHe TUApbD», «Mero3», «XpoMocoMbl», «I'ameTtorenes», «CTpoeHue
SULEK/IeTKM U criepMaTo30u/a», «OCHOBHbIE CTaJiluM OHTOreHe3a», «[Ipsmoe u
HerpsiMoe pa3BuTHe», «Pa3BuUTHe MauCKOro xyka», «Pa3BuTue capaHun»,
«PasBuTtue ngrymku», «/IBoMHOE OIIOAOTBOPEHHE Yy LIBETKOBBIX pPaCTeHUN»,
«CTpoeHye ceMsH OJHOZOJIBHBIX U JBYAO/bHBIX pacTeHun», «KU3HEeHHbIN LMKII
MODCKOW  KamyCTbl», «KW3HEHHbIM LMKA MXa», <«KU3HEHHBIM LMK
MaroOpoOTHUKAa», «KU3HEeHHBIN LUK/ COCHBD».

O6opyoBaHMe: CBeTOBOM MMKDPOCKOI, MHKpOMperapaThl SHALEKIeTOK |
CIIepMaTo30u/10B, Mojenb «LIMK/T pa3BUTHS JIATYIIKWA».

JIa6opaTopHasi pabora «l3yueHre CTpOeHUs TOJIOBBIX KIETOK Ha TOTOBbIX
MUKpOIIperiaparax».

IlpakTHueckas padora «BbisB/ieHWe TIPU3HAKOB CXO/CTBA 3apO/bILIei
I103BOHOYHBIX )KUBOTHBIX».

JlaGopaTopHasi pabora «CTpoeHHMe OpraHOB pa3MHOXKEHHs BBICLIUX
pacTeHu».

Tema 11. I'eHeTuka — HayKa 0 HAC/JIeACTBEHHOCTH U HM3MEHUYHMBOCTH
OpPraHu3MoB

VicTopusi CTaHOB/IEHWsT M pa3BUTHSI TeHETHMKHW KakK Hayku. Paboter T
Menpensa, I'. ne ®pusa, T. MopraHa. Posp oTeyeCcTBeHHbBIX YUEHBIX B pPa3BUTUU
redHetuku. Pabotel H. K. KonbiioBa, H. . BaBusnora, A. H. Beno3sepckoro, I'. .
Kapneuenko, FO. A. ®ununuenko, H. B. TumodeeBa-PecoBckoro.



OCHOBHBIe TeHeTUYeCKue IMOHATHS U CUMBOJIbL. ['OMOIOrMYHbIE XPOMOCOMBI,
a/Ule/lbHble TeHbl, a/bTepHaTHBHbIe IIPU3HAKW, JOMUHAHTHBIM U peLieCCUBHbIN
MpU3HaK, TOMO3UT0Ta, FreTepo3nuroTa, YUCTas JTMHUs, THOPU/bl, TeHOTHUII, (PeHOTHII.
OCHOBHBIE ~ METO/[bI ~ TE€HETUKH: TUOPUJOIOTHUECKUM,  IUTOJIOTHYeCKUH,
MOJIEKYJIIPHO-TeHeTUYEeCKHUH.

JleMoHCTpanuu

IToptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kossnos, H. N.
Basunos, A. H. benosepckui, I'. [. Kapneuenko, FO. A. ®wumunuenko, H. B.
Tumodees-PecoBckuii.

Tabmuipl ¥ cxeMbl: «MeTo/bl TeHeTUKN», «CXeMbl CKPeIUBaHUsD».

JlaboparopHast paGora «/Ipo3odurna Kak OOBEKT TreHeTHYeCKUX

HCCJIeIOBaHUM».
Tema 12. 3aKOHOMepPHOCTH HAC/Ie/JCTBEHHOCTH
MoHorubpugHoe ckpemyBaHue. [lepBblii 3akOoH MeHzaenss — 3aKOH

eiMHOOOpa3usi TMOpPU/IOB MepBoro nokoseHus. [IpaBuao JoMUHUpPOBaHUs. BTopoii
3aKOH MeHjenss — 3aKOH pacliellyieHUsl IPU3HaKoB. LIuTosiornyeckrie OCHOBBI
MOHOTMOPHIHOTO CKpell[iBaHus. ['UoTe3a YuCTOThI rameT.

Anamusuvpyrolee ckpemBaHve. [IpoMe)KyTOUHBIM XapakTep Hac/ieJOBaHUS.
PaclijeryieHrie Npr3HaKkoB IIPU HEIIOJTHOM JJOMUHUPOBAHUM.

HOurnbpuaHoe ckpeljuBaHue. TpeTuii 3akoH MeH/[iesisi — 3aKOH He3aBUCUMOTO
Hac/le[JOBaHUs ~ TpHU3HAKOB.  LluTo/lorMyeckue  OCHOBBI  JUTUOPHUIHOTO
CKpelLluBaHUsl.

CuerieHHOe Hacsie/joBaHve Tipu3HakoB. Pabotel T. Moprana. CijernieHHoe
Hac/ej0BaHWe TIeHOB, HapylleHWe CLeIUIeHUsT MexAy reHamu. XpOMOCOMHast
Teopus Hac/1eCTBeHHOCTH.

['eHeTuKa nosia. XpoOMOCOMHBIM MeXaHU3M OIlpejiesieHusI 1oj1a. AyTOCOMbI 1
M0JIOBbIE XPOMOCOMBI. ['OMOraMeTHbIM W reTeporaMeTHbIM TMoJ. ['eHeTHuecKas
CTPYKTYypa I10/I0BbIX XpomMocoM. HacsiejoBaHue NIpHU3HAKOB, CLIeIJIEHHBIX C IT0JIOM.

['enoTun Kak 1je/10CTHas cucteMa. [lnernoTpomnvs — MHOXKeCTBEHHOE 1eUCTBHE
reHa. MHOXeCTBeHHbIM asulenn3M. B3anmozencTBhe Heasule/IbHbIX T'€HOB.
KowmrisiementapHocTts. Onucras. [Tonumepus.

['eHeTMUeCKU KOHTPOJIb Pa3BUTHUSl PaCTeHWMW, >XUBOTHBIX U YesOBeKa, a
TakK)Ke (U3M0JIOTUUeCKUX TIPOLIeCCOB, TOBeJeHUSI W KOTHUTUBHBIX (DYHKIIUIA.
['eHeTHYecKre MeXxaHU3MbI CUMOMOTreHe3a, MeXaHU3Mbl B3aUMO/IeNCTBUST «X035IMH
— Tapa3uT» U «XO03IUH — MHMKpoOHOoM». ['eHeTHMUecKue acreKTbl KOHTPOJS U
V3MeHeHMs Hac/leICTBeHHOM MH(OPMaLMU B TTIOKOJIEHUSIX KJIeTOK ¥ OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: I'. Mengesns, T. Mopras.



Tabmuiibl U cxeMbl: «I1epBbIM M BTOPOM 3aKOHbI MeHzens», «TpeTuii 3aKoH
Menpensa», «AHanusupymlolljee CKpelluBaHue», «HemosHoe JOMUHUPOBaHUE»,
«CuerieHHOe Hac/ieJoBaHUe TIPU3HAKOB Yy Apo3oduib», «['eHeTmka mnoma»,
«Kapuotun uenoBeka», «Kapuotun gpo3oduib», «KapuOTHIT — TITHLBD»,
«MHOXXeCTBeHHBIN a/ie/nu3M», «B3anmoelicTBre reHOB».

ObopynoBaHue: Mojeib [ JeMOHCTpPAlMM 3aKOHOB  eJWHO00pa3usi
rubpyIOB TIEPBOTO TIOKOJIEHUWSI M pacllellJieHUus TIPU3HAKOB, MOJeb [/t
JIEMOHCTpaLlMA 3aKOHa HEe3aBUCHMMOIO HacC/ae[0BaHUs TPU3HAKOB, MOJENb IS
JIeMOHCTpaL CLEIVIEHHOTO0 Hac/ie[JOBaHUsI TPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporipernapar: «/[po3odunia».

IlpakTuueckasa pabora «V3yueHue pe3y/JbTaTOB MOHOTMOPHHOTO
CKpeLUBaHus y Ap030(QUIbD».

IlpakTHuyeckas  pabora  «/I3yueHue  pe3ynbTaTOB  AUTHOPUIHOTO
CKpellMBaHUs y AP030(UIbl».

Tema 13. 3aK0OHOMepPHOCTH U3MEHUNBOCTH

B3aumogelicTBue reHoTWMNa W Cpefbl NOpU (POPMUPOBAaHUM (PEHOTHIIA.
N3meHurBOCTh MpU3HAKOB. KauecTBeHHbIe M KOJTMYECTBEHHbIe MPU3HAaKU. BUbl
VM3MEHUYMBOCTH: HEeHaC/1eCTBeHHAs U Hac/ieCTBeHHas!.

MopuduvkalioHHass UW3MeHUYMBOCTb. Ponb  cpefbl B (hOpMHPOBaHUU
MOAU(UKALIMOHHOW M3MeHUYMBOCTH. Hopma peakiuu npu3Haka. BapualjyoHHbIM
psif, U BapuauuoHHasi KpuBas (B. WoranHceH). CBoiicTBa MOAU(PUKALIMOHHOU
V3MEHUYMBOCTH.

['eHOoTUNIMUECKasi U3MeHUMBOCTh. CBOMCTBA M€HOTUITMUECKOW MU3MEHUHBOCTH.
Bu/bI reHOTUTTHYECKOM W3MEeHUMBOCTH: KOMOMHATUBHAsL, MyTallMOHHAs.

Kom0OuHaTiBHass W3MeHUYMBOCTb. Mel03 U TOJIOBOM IMpoliecC — OCHOBA
KOMOWHATHBHOM M3MeHUYUBOCTH. Po/ib KOMOMHATHBHOM M3MEHUHWBOCTH B CO3/JaHUU
reHeTHYeCKOro pa3HooOpasusi B mpe/iesiax OJHOTO BU/a.

MyTalMoHHasi W3MEHYMBOCTb. BHW/bl MyTalUii: TeHHble, XPOMOCOMHbIE,
reHOMHble. CriOHTaHHble ¥  WHAYLUPOBaHHble MyTalud. flaepHble U
LUTOIIa3MaTuyecke mytanud. ComaTUyecKue M T0/IoBble mMyTaluu. [IpruvHbL
BO3HUMKHOBEHUSI MyTalui. MyTareHbl W WX B/WSHUE Ha OpPraHU3MBbl.
3aKOHOMEpPHOCTU MYTALJMOHHOIO TpoLecca. 3akKOH TOMOJIOTMYEeCKUX pSZIOB B
HacsencTBeHHOU u3meHuuBocTh (H.U. BaBuioB). BHesinepHas M3MeHUMBOCTb U
HacJ1eJCTBeHHOCTb.

OnuzeHemuka U 3NU2EHOMUKA, pO/Ab 3nu2eHemuuyeckux pakmopos 8
HAaC1e008aHUU U U3SMEHYUBOCMU (heHOMuUNUYeCKUX Npu3HaKko8 y Op2aHuU3MOs.

JdeMoHCcTpanuu

[Toptpetsr: I'. e ®pus, B. MoranHcen, H. 1. BaBusos.



Tabmuiel ¥ cxembl: «Bugbl  u3mMeHUMBOCTH», «MoaudUKaloHHas
U3MEHUHBOCTBY, «KombuHaTHBHAaA U3MEHUYHBOCTbY, «Merio3»,
«OrnnogoTBopeHue», «['eHeTnyeckue 3aboeBaHUs uesioBeKa», « BUibl MyTaLiuii».

Ob6opyznoBaHue: XuBble W repbapHbie 3K3eMITISIPbl KOMHATHBIX DPaCTeHUH,
pucyHKU (poTorpadun) )KMBOTHBIX C Pa3/IMUHbIMU BUjaMU M3MEHUHUBOCTH.

JIaboparopHasi pabora «Uccnenopanue 3aKOHOMEPHOCTeu
MOAUGMUKALIMOHHOW ~ U3MEeHUMBOCTH. [locTpoeHue BapUallMOHHOTO psila U
BapUaLIMOHHOU KPUBOW».

IIpakTHueckasa pabora «MyTaiuu y #Apo3oduabl  (Ha TOTOBBIX
MHUKpOIIperiaparax)».

Tema 14. I'eHeTuKa yenoBeka

Kapuotun uesnoBeka. MexayHapogHasi mporpaMma UCCae[0BaHUsI TeHOoMa
yesioBeKa. MeToAbl  U3y4yeHUsT TeHeTMKU  4YesloBeKa: TIeHealorhuecKui,
O/IM3HELIOBBIM, LIUTOreHeTUUeCKUM, TOMNY/IALIMOHHO-CTaTUCTUYECKUH,
MOJIEKY/ISIPHO-T€HeTUUeCKUU. CoBpeMeHHOe onpezesieHUe reHOTUIIA:
TI0JTHOT€EHOMHOE CeKBeHMPOBaHUe, FeHOTUIIMPOBaHUEe, B TOM UHKCJie C TOMOLLbIO
[TL[P-ananu3a. HacnencrBeHHbIe 3aboeBaHus uenoBeka. ['eHHbIE 1 XPOMOCOMHBIE
bone3sHu uenoBeka. bosie3sHM C Hac/leACTBEHHOW MpeZpacIio/ioKeHHOCThIO.
3HaueHWe MeJIUIIMHCKOW FeHeTUKH B TpeJ0OTBPAllleHUH U JIeUeHUU TeHeTUUYeCKUX
3aboneBaHuii uesioBeKa. MeauKO-reHeTHUYeCKOe KOHCY/IbTUpoBaHHe. CTBOJIOBbIE
K/1eTKU. [IoHSTHe «TreHeTUUeCcKoro rpysa». JTHUecKUe aclieKThl WCCie/loBaHUM B
00/1acTy pe/JakTHPOBAHUSI TeHOMa M CTBOJIOBBIX KJIETOK.

l'eHeTnueckne (akTOpbl TIOBBIIIEHHOM YYBCTBUTE/JBHOCTU uUe/i0OBeKa K
(U3MUECKOMY Y XUMHUUYECKOMY 3arpsi3HEHUI0 OKPY’Karolllen cpefibl. ['eHeTUUecKas
TIpe/ipacrio/ioKeHHOCTh Yesl0BeKa K IaTO/IOTUsIM.

JleMoHCTpanuu

Tabmuibl U cxembl: «KapyuoTun uesioBeka», «MeToAbl U3yueHUs] TeHeTHUKU
yesioBeKa», «["eHeTHueckue 3a00/1eBaHUs UesloBeKa».

IIpakTnueckas pabora «CocTaBieHHe U aHa/INU3 PO/IOCTIOBHOM».

Tema 15. Cestekusi opraHusMoB

JomecTukalss ¥ cejleKUUA. 3apoXKAeHuWe CeJleKLMA W [JOMeCTUKAaL[WU.
Yuenne H. W. BaBwioBa o LleHTpax TNpOUCXOXAeHUSI U MHOroobpasus
KYJIbTYPHBIX pacTeHuM. Poib cefeKijuy B CO3[JaHUM COPTOB PACTEHUH U TOPOJ,
KUBOTHBIX. CopT, T1OpozAa, IITaMM. 3aKOH T'OMOJIOTUYECKUX PsSZoB B
HacjleqCcTBeHHOM wu3MeHunBocTM H. W. BaBwioBa, ero 3HaueHue [/l
CeJIeKI[MOHHOW PabOoThI.

MeTtoapl ceneKIMOHHOW paboThl. VCKyccTBeHHBIM OTOOP: MacCOBbI U
VIHJBU/1y &JIbHBIU. OTanbl ~ KOMOWHALIMOHHOW  CeJIeKLWH. WcnbiTanve



npou3BoAuTe/iell Mo TOTOMCTBY. OTOOp 10 TeHOTUITy C TIOMOII[bIO OLIeHKH
dheHOTHIA TOTOMCTBA ¥ OTOOP 10 TEHOTHUITY C IOMOIIbI0 aHamm3a [THK.

VcKyccTBeHHBI ~ MyTareHe3 KaK  MeTOZI  CeJIeKI[MOHHOW  paboThI.
PafiialinoOHHBIN 1 XMMHAUYECKUN MyTareHe3 Kak UCTOYHUK MYTalUid y KyJIbTYPHbBIX
dbopm opraHu3moB. Vcrnosib30BaHME TE€HOMHOTO pelaKTUPOBAaHWUS U MeTO/OB
pekoMOMHaHTHBIX JTHK 771 1ToyueHust HCXOJHOTO MaTepHasia JJisl CeJIeKIUH.

[Tonyuenue TOJTATIJIOW/IOB. BuyTpuBuaoBas rubpuu3aniys.
B/u3KopoJCcTBeHHOEe — CKpell[iBaHWe, WIM  WMHOpuUguHT.  HepopcTBeHHOe
CKpellliBaHHe, WaM ayTopuauHr. ['eTepo3uc ¥ ero TpUuUWHBL Vcrmonb3oBaHUe
rerepo3uca B cenekuud. OtganéHHas rubpugusanus. [Ipeogosienve Gecruioaus
MEeXBUJIOBbIX THUOPUAOB. JlOCTW)KEHUSI Ce/IeKIIUM pacTeHUd U >KMBOTHBIX.
«3en1éHas pesonoyusi».

CoxpaHeHre U U3ydyeHHe TeHeTUUeCKHUX PeCypCOB Ky/IbTYPHBIX PaCTeHUU U
WX AKX pojguyed A8 CO3[aHUS  HOBBIX COPTOB U THUOPU[OB
CeIbCKOXO3SMCTBEHHBIX  KYy/IbTyp. M3yueHue, coxpaHeHue U ynpasneHue
2eHemu4eCKUMU pecypcamu CeabCKOXO035UCMBEeHHbIX U NPOMbICA08bIX HCUBOMHBIX
8 ye/X yayuuleHusl cyujecmgyroujux U coO30aHusi HO8bIX NOPO0, AUHUU U KPOCCO8, 8
MOM 4Yuc/ne ¢ NpuMeHeHUeM COBPeMeHHbIX MemoO008 HAYUHbIX UCCAed08aHULl,
nepeoosabix udell U nepcneKmMuHbIX mexHoA02Ull.

JeMoHcTpanuu

IToptpers: H. . BaBunos, Y. B. MuuypuHn, I'. [I. Kapmeuenko, II. II.
JlykbsiHeHKo, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabsuiibl U cxembl: «LleHTpBI MPOMCXOXKAEHUSI 1 MHOT'000pa3us Ky/IbTypPHbIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PSA/IOB B HAC/IeICTBEHHOM W3MEHUYMBOCTUY,
«MeToppl cenekiun», «OTaanéHHas rTudpuan3aiss», «MyTareHes».

JIaGopaTopHasi pabora «VI3yueHue COPTOB KyJ/IbTYPHBIX PacTeHUI U TIOPOJ
JIOMAILIHUX YKUBOTHBIX».

JIaGopaTopHasi paboTa «/3yueHrie METO/IOB Ce/IeKIIUNA PACTEHUN».

IIpakTHueckas padora «IIpyBHBKa pacTeHU».

IKcKypcusi «OCHOBHbIE MeTO[bl W [OCTHIKEHUS CeleKLIUM pacTeHWU |
JKUBOTHBIX (Ha CeJIeKLIMOHHYHO CTaHLUIO, IIJIEMEHHYO bepmy,
COPTOMCITBITaTeIbHBI  yUaCTOK, B TeIJIMUHOE XO35HCTBO, B J1labOPAaTOPUIO
arpOyHMBEPCUTETA WIX HAYUHOTO LIEHTPA)».

Tema 16. BUOTexXHO/I0TUsl U CHHTeTHYeCKasi 0moiorus

OOBeKThI, MCMOJb3yeMble B OMOTEXHOJIOTUM, — K/IeTOUHble M TKaHeBbIe
KYJIbTYDBI, MUKPOOPraHU3MBbl, 150. XapaKTepUCTHKa. TpagvLMoHHas
buorexHosiorust:  xjeboreueHre, TIOMy4YeHWe KHC/IOMOJIOUHBIX TIPOAYKTOB,
BUHOZiee. Mukpoouosiornueckuii cuHTe3. OOBEKTbl MHKPOOMOIOTrHYeCKHX
TexHojioruii. ITpou3BoACTBO GenKa, aMUHOKHCIOT U BUTAMUHOB.



Co3pmaHue TeXHOJIOTMM M UHCTPYMEHTOB Lie/ieHarpaB/IeHHOT0 U3MeHeHUsl U
KOHCTPYUPOBaHUSI T€HOMOB C LieJIbIO I10JIyYeHHWs] OPraHU3MOB U UX KOMIIOHEHTOB,
coJieprKalliux He BCTpeyarolyecs B IpUpo/ie OMOCHHTeTUUeCKHe TTYTH.

Krnerounas wnxeHepus. MeTojpl Ky/JbTypbl KJI€TOK M TKaHeW pacTeHUW U
*uBOTHbIX. Kpuobanku. Comartvueckass THOpUAM3aUs W COMATUUYECKUN
sMmbpuoreHe3. Vcmosib30BaHue TalyIOWJOB B CeneKiuu pacTteHuil. [losyueHue
MOHOK/IOHA/IbHbIX aHmumes. YIcnonb308aHue MOHOK/AOHA/bHbBIX U NOAUK/AOHA/AbHbIX
aumumen 8 MeouyuHe. VICKyCCTBEHHOe OIUIOJOTBOpPeHHe. PeKOHCTpyKLUs
SULIEKJIETOK YU KJIOHMPOBaHWEe >XMBOTHBIX. MeTo/| TpaHCIJIaHTalUUU sijep K/IeTOK.
TexHono2uu 0300po8/eHus, Ky/Ibmueupo8aHus U  MUKDPOKIOHA/IbHOR2O
DA3MHOMCEHUS1 Ce/bCKOXO035UCMBEHHbIX Ky/Abmyp.

XpOMOCOMHasi M TreHHasi WHXeHepus. VICKyCCTBEHHBIM CHUHTe3 reHa W
KOHCTpyupoBaHue pekoMOuHaHTHBIX [THK. Co30aHue mpaHczeHHbIX Op2aHU3MOS.
JocTwkeHMss U NEepCHeKTUBbl  XPOMOCOMHOM M TeHHOUM  WH)XXEHEepUH.
OKojloruueckye 1 sTuueckre npobsieMbl reHHON MH)KeHepUH.

MepuiuHckue 6uotexHosoruu. [loctreHomHas uydpoBas MeaviuHa. [TLP-
AUArHOCTUKAa. MeTabO/OMHBIM aHaMu3, TeHOIIeHTPUYEeCKWM aHaau3 TpoTeoMa
yesi0oBeKa /Jig OL[eHKHW COCTOSIHUSL ero 340poBbs. Vcrosib30BaHKe CTBOJIOBBIX
K/ieToK. TapretHas Tepanus paka. 3D-OmouH)keHepus /s pa3pabOTKU
(yHIaMeHTa/lIbHbIX OCHOB MEAMLMHCKWX TeXHOJIOTUW, CO3[aHHsS KOMIIJIEKCHBIX
TKaHel coueTaHWeM TeXHOJIOTMM TpEXMepHOro OWOMpUHTHHTA W cKaddonauHra
JJ1S1 pelleHus 3a/1a4 IepCoHaIM3UPOBAHHON MeULIMHBI.

Co3/laHrie BEKTOPHBIX BaKIMH C 1ie/ibl0 obecrieueHrss KOMOWMHHUPOBAHHOM
3ammTel OoT Bo30yauteneii OPBU, ycTaHOBieHHe MOJIEKY/ISPHBIX MeXaHH3MOB
dyakumonrpoanuss PHK-cogepskaliiix BHPYCOB, BBI3BIBAIOIIUX 0CO0OO0 OIACHBIE
3a0o/ieBaHus yesioBeKa v )KUBOTHBIX.

JleMoHCcTpanuun

Tabmuipl u cxembl: «Vcmonb3oBaHWe MUKPOOPTaHW3MOB B MPOMBIILI/IEHHOM
IIPOU3BO/CTBe», «KeTouHas nHxeHepus», «['eHHass UH)KeHepUs».

JIaboparopHasi padoTta «l/3yueHre 00beKTOB OHOTEXHOTOTHI».

IIpakTuueckas pabora «IlosyueHrie MOTOUHOKHC/IBIX TIPOYKTOBY.

IKcKypcusi «bHUOTeXHO/IOrMsI — BakKHeHlllas NpPOU3BOJUTEeNbHAs Cuja
COBpeMeHHOCTH (Ha 6M0TeXHOI0ruuecKoe TIPOU3BOZICTBO)».

11 KJTACC

Tema 1. 3apoxjeHue U pa3BUTHE 3BOJIIOIUOHHBIX TMpeACTaB/JIeHHHA B
Oouos1orun

OBoyoLMoHHass Teopus Y. [JapBuHa. IIpeArocbuiKM BO3HUKHOBEHUS
fapBuHu3Ma. JKU3Hb U HayuHas JedaTelbHOCTh Y. /lapBUHa.



[BYKyllie CUJTBI 3BO/TIOLIMY BU/IOB 110 Y. /lapBUHY (BbICOKasi MUHTEHCUBHOCTh
pa3MHOKEHHUSI OpraHM3MOB, Hac/e/[CTBeHHasi H3MeHUHWBOCTb, Oopbba 3a
Cyll|eCTBOBaHUe, eCTeCTBEHHbIN U UCKYCCTBEHHbIN 0TOOP).

Odopmnenve cuHTeTHUeCcKOW Teopun 3Bomoumu (CTD). HelTpanbHas
Teopusi 3BomonMKM. CoBpeMeHHass JBOJIIOLMOHHass Owosnorus. 3HaueHHe
3BOJIFOLIMOHHOM TeOpUHU B (POPMUPOBAHUM €CTECTBEHHO-HaYYHOW KapTUHbI MUPA.

JleMoHCcTpanuu

[Toptpetsr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
KroBre, U. IapBuH, C. C. UetBepukos, U. U. IlImaneray3sen, k. XongenH, . K.
benses.

Tabmuplt U cxembl: «Cucrema >xkuBod Tmipupozbl (Mo K. JIuHHeR0)»,
«JlectTHuja >kuBbBIX CcywlectB (ro Jlamapky)», «MexaHusm (HOpMHPOBaHUS
MIPUCTIOCOO/IEHN y pacTeHWd W JKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapmipyTa myrtemiectsus Y. [lapeuHa», «Haxoaku Y. [lapBuHa», «®opMbl 60pbOBI
3a cyimlecTtBoBaHue», «Ilopoabl romy0eit», «MHoroobpasue KyJabTYPHBIX (OpM
KaryCTbl», «[Iopofibl JOMaIITHUX >KUBOTHBIX», «CxemMa 06pa30BaHMs HOBBIX BU/IOB
(mo Y. [HdapBuHy)», «CxeMa COOTHOLIEHUS [BWXKYIIUX CHJI 3BOJIIOLAW»,
«OCHOBHBIE T0JIOXKEHUs] CUHTETUUECKOW TeOPUU SBOJTFOLIN».

Tema 2. MUKPO03BO/IIOLMSA U eé pe3y/IbTaThl

[TonysiALys Kak 3/1eMeHTapHasi evHULA 3BooLd. COBpeMeHHbIe MEeTO/bI
OLIEHKM TEeHeTWYeCcKoro pa3Hoobpasvs W CTPYKTypbl TOMy/snui. lV3mMeHeHue
reHopoHJa TMOMy/SIUUM KakK 3jeMeHTapHOe 3BOJIIOLMOHHOEe siBjieHHWe. 3aKOH
reHeTueckoro paBHoBecus /[)x. Xapau, B. BaitHb6epra.

DneMeHTapHble (AKTOPbI (JBWXKYL[HME CWJIbI) SBOJIIOLMA. MyTallMOHHbBIN
npoijecc. KombOuHaTvWBHas u3MeHUMBOCTh. [lpelid TeHOB — ciIydaiiHble
HeHaripaB/ieHHble M3MEHeHMsl 4acTOT ajuiefied B Tmony/sauusax. OddekT
ocHOBaTesisl. O¢ggekm 6ymbLiouHO20 20pabiukd. CHUJICEeHUe 2eHemuueckozo
pasHoobpasus: npuuuHbl u ciedcmeusi. IIposieneHue 3¢pgekma Opetipa 2eHo8 8
bonbwux U Manblx nonyasyusx. Mwurparmn.  V3omSims  TIOMYJISILAR:
reorpaduyeckas (mpocTpaHCTBeHHast), bronoruyeckas (pernpoAyKTHUBHAS).

EctecTBeHHbI1 0TOOpD — HampaBswoomyi ¢dakTtop 3BosoUydd. Dopmbl
eCTeCTBEHHOTO  OTOopa: [ABWXKYLIWM, CTaOWIM3UDPYIOIIUNA,  pa3pbIBarOIIUi
(au3pynTuBHbIN). [lonmoBoit or6op. BO3HUKHOBeHWE W IBOJIIOLMS COIMA/IEHOTO
MoBe/IeHUs )KUBOTHBIX.

[Tpucrnoco01eHHOCTL ~ OpraHU3MOB  KakK  pe3yabTaT  MHMKDPO3BOJIFOLIUU.
Bo3HUKHOBeHHe  TpUCIIOCOO/ieHu y  opraHu3MoB.  Apomopdo3bl U
uavoaZanTayy. [IpumMepsl MPUCTIOCO0/IeHU y OpraHu3MoB: MopGh0oIoTUYeCKYe,
dusnonornueckre,  OuoxumMHUeckue,  1oBeJeHUeckre.  OTHOCUTE/NLHOCTD
MIPUCIIOCOOIEHHOCTU OpPraHU3MOB.



Buj, ero kpurepum U CTPyKTypa. BujoobOpa3oBaHue KakK pe3y/bTar
MUKpO3BOMOIMK. M3omsiiusi — KiaoueBou (akTop Bujgoobpa3oBanus. Ilytu u
CTIOCOOBI BU/1000pa30BaHus: ajionaTpruyeckoe (reorpaduueckoe),
cUMIaTpuyeckoe  (9KOJOTMYECKOe),  «MTHOBeHHOe»  (TIOJIUTIIIONM3alius,
rubpuan3anys). JuTelbHOCTh 3BOTIOIMOHHBIX TIPOI[ECCOB.

Mexaau3Mbl hOPMUPOBaHHUS OHOJ/IOTMUeCKOr0 pa3HooOpaswus.

Posiib  3BOMIOLIMOHHOM Ouonoruu B pa3paboTKe HayuHbIX MeTO/I0B
coxpaHeHusi 6ropa3Ho00pa3uss. MUKPO3BOMIOLIYS M KOIBOJIIOLUS TIAPa3UTOB U UX
x03sieB. MexaHu3Mbl (HOPMHUPOBAHUS YCTOUUMBOCTA K aHTUOMOTHKAM U CTIOCOOBI
00pBOBI C Hel.

JleMoHCcTpanuu

[Toptpetsr: C. C. YeTBepuKoB, 3. Mawup.

Tabmuiel U cxeMbl: «MyTalMOHHAsE W3MEHUMBOCTh», «[lomynsiuoHHas
CTPYKTypa Bufia», «Cxema TposiB/ieHUs1 3aKOHa Xapavu—BaiinOepra», «IBrKyiiue
CUJIbI 3BOJIFOL[UW», «IJKOJIOrMYecKasi M30J/IsLUs TOMYJIsIlui CeBaHCKOW (opesn»,
«[eorpaduueckasi U30/SLUA  JIMCTBEHHULII CUOMPCKOM W JIMCTBEHHULIBI
JaypCcKoi», «Ilomy/iAiroHHbIe BOJIHBI UHCIEHHOCTH XUIITHUKOB U KepTB», «CxeMa
JeNCTBUA ecTeCTBeHHOTo otbopa», «®Popmbl 0OOpPEOBI 3a CyIleCTBOBAHUEY,
«/IHAyCcTpUanbHBIA MenaHu3M», «KuBble UCKOTaemMbie», «I10KpOBUTEIbCTBEHHAS
OKpacka JKUBOTHBIX», «[Ipepynpexzatoras OKpacka JKUBOTHBIX»,
«Pu3nosiornueckre ajanTaiun», «I[Ipucroco6IeHHOCTh OpraHu3MOB M eé
OTHOCHUTE/IbHOCTb», «KpuTepun Bupa», «Buabl-aABOMHUKW», «CTpyKTypa BUja B
npupoze», «Criocobbl BHgo0Opa3oBaHus», «I'eorpaduueckoe BH000pa3oBaHue
TPEX BUJOB JIaHAbIIIeH», «DKOJOrMUueckoe BHA000pa3oBaHWe BUJIOB CHUHUI],
«[Tonmuriion el pacTeHuii», «KarmnyCcTHO-peieuHbIi THopu/».

Ob6opyzaoBaHue: repbapuu pacTeHUM, KO/UIEKIIMM HACEKOMBIX, Uydesia MTUL] U
3Bepell C TpUMepaMH pa3/IMYHbIX TPUCIIOCO0OIeHNH, uyuesa TITHL] U 3Bepeu
pa3HbIX BWOB, repbapuy pacTeHui OJM3KUX BUZOB, 00pa30BaBLINXCS
Pa3IMUHBIMU CITIOCOOaMH.

JlaboparopHasi pabora «BbisiBieHHe W3MEHUMBOCTU y 0CO0eH OJHOro
BU/Ia».

JlaGopaTopHast pabora «[IpucrnocobseHuss  OpraHM3MoOB W HX
OTHOCHTE/TbHAs 11e/1eC000pa3HOCTh».

JlaboparopHast pabora «CpaBHeHHWe BHA0B 110 MOP(OJIOTUUECKOMY
KPUTEPHIO».

Tema 3. Makpo3Bo/IIOLiMA U eé pe3y/ibTaThl

MeToapl U3yueHUS] MAaKpPO3BOJIOLMH. I[la/leOHTO/OTHYEeCKHe  METO/bI
u3ydyeHust 9BoJitoLMd. [lepexozHbie (GopmMbl U (UIOreHeTHUeCKUe pSi/bl
OpraHM3MOB.



buoreorpadguueckie MeToAbl u3ydeHUs 3BomoLuu. CpaBHeHUe (JiOpbl U
dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obsactd 3emmu. Buabl-
SHJEMUKU U PEJIUKTHI.

Ombpuosoruueckie U CpaBHUTEILHO-MOPGOJIOrHUeCKre MeTO/bl U3yUeHHst
5BOMIOLMU. ['eHeTMUYeCKre MeXaHU3Mbl SBOJIIOLMMA OHTOreHe3a U IIOSIBJIEHUS
S5BO/IIOLIMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE W aQHAJIOTUYHBIE  OpraHbl.
PyauMeHTapHble  opraHbl M araBu3Mbl.  MoOJIeKy/IIpHO-TeHeTUYeCKUe,
ObuoxuMuueckre M~ MaTeMaTHMuecKhe  MeTOAbl  M3yueHWs  SBOJIIOLIVU.
['omonoruuHbie TeHbl. CoBpeMeHHble MeTOZbl TMOCTPOeHUsI (UIOreHeTUYeCKUX
JlepEeBbEB.

XPpOMOCOMHBIE MyTaL{My Y 3BOJIFOLIUS TeHOMOB.

OO611e 3aKOHOMEPHOCTH (TIpaBW/ia) 3BOJIOLMU. [IpuHyun cmeHbl yHKYul.
HeobpatumocTh 3BO/MIONMK. AJlaNTHBHAsA pafuarvs. HepaBHOMEPHOCTh TeMITOB
5BOJTFOLIAN.

JleMoHCcTpanuun

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, ®. Mrosep, 3. I'ekkesb.

Tabuipl ¥ cxeMbl: «PUIOTEHETUUECKUM Psifl JIOIIAZW», «APXeonTepruKC»,
«3Bepo3ybObie  silepbl»,  «Creronedanbi»,  «Punnopute»,  «CeMeHHbIe
MaropoTHUKW», «buoreorpapurueckre 30HBI 3emn», «lpeli) KOHTHUHEHTOBY,
«PenukTtbl», «HauanbHble cTaguyd 3MOPUOHANBLHOTO PAa3BUTHS TTO3BOHOUHBIX
JKUBOTHBIX», «['OMO/IOTMUHBIE W aHa/JOTWYHbIEe OpraHbl», «PyAWUMEHTHI»,
«ATaBU3MbI», «XpOMOCOMHBIE HAOOpBLI YeJOBeKa W IITMMIIaH3e», «['1aBHBbIe
HaripaB/IeHUs IBOJTIOIMMN», «O0111ie 3aKOHOMEPHOCTH SBOJIIOLIUM».

Ob6opyoBaHUe: KOJUIEKI[UH, repOapyy, MYJ/sDKA HCKOIMAaeMbIX OCTaTKOB
OpraHM3MOB, MYJISDKM TOMOJIOTUUHBIX, aHAJIOTUYHBIX, PYJAUMEHTapHbIX OPraHOB U
aTaBU3MOB, KOJIJIEKLIUM HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pasBuTHe )XU3HH Ha 3emiie

HayuHble TUIOTe3bl TIPOMCXOXKIEHUS >KU3HU Ha 3emsie. AOuoreHes u
naHcrnepmusi. [JoHayuHble MIpeACTaBAeHUS O 3apOXKAEHUHU >KU3HU (Kpeal[dOHU3M).
['unoTe3a NOCTOSAHHOTO CaMO3apOXKJEHHUS )KU3HU U eé onpoBep>keHue ornbitamu .
Penu, JI. Crianinaniiadwy, JI. ITactepa. [IporcxoxxaeHue KU3HU U aCTPOOUOIOTHSI.

OcHOBHbIE 9Tarlbl HeOpraHu4yecKon 9BOJIFOLIUAU. IInaHetapHas
(reosiorvueckasi) 3BOMIOIMS. XUMWUYeCKass 2JBOJIOLMA. AOWOTeHHbIN CHUHTe3
OpraHvuYecKux BelecTB U3 HeopraHuueckux. Ombir C. Mwuiepa u I'. FOpwu.
OOpa3oBaHue T1o0MMMepoB U3 MoHOMepoB. KoaliepBatHass rtumore3a A. MU.
OmnapuHa, runoTe3a nepBUYHOro OyiboHa k. XosjeiiHa, TeHeTUUecKasi TUIoTe3a
. Ménnepa. Pubosumer (T. Uek) u rumore3a «vmpa PHK» Y. T'mnbepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBeHHE TIPOTOK/IeTKH.



Uctopussi 3emmm 1 meronbl eé wusydyeHus. VIckoraemble OpraHuyecKde
octaTkd. ['eoxpoHosiorusi u e€é wmeTofpl. OTHOCUTe/NbHass U abCoOMOTHas
reoxXpoHoJiorusi. ['eoXxpoHo/iornyeckas 1ikKasa: 30Hbl, 3pbl, IEPUO/bI, STIOXU.

HauanbHble sSTanbl OpraHWYecKoW 3BoOLMM. [losiBlieHWMe W 3BOJIOLUS
TepBBIX K/ETOK. DBOJIOLMS MeTabonm3Ma. BO3HUKHOBeHUE TIePBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIe OHMOTUIEHKM KaK aHasIor MepBbIX Ha 3eM/ie COOOIIecTs.
CtpomaTtonuTsl. ITpoKapuoThl ¥ 3YKapHUOTHI.

[TpoucxoskaeHre 3yKapuoT (cuMOuoreHes). BOMIOLIMOHHOE TIPOUCXOXKAEHUE
BUpPYCOB. [IponcxoXaeHue MHOTOK/IETOYHBIX OpraHM3MOB. BO3HMKHOBeHHe
OCHOBHBIX I'PYNI MHOTOKJIETOUHBIX OPraHW3MOB.

OcCHOBHBIE 3Tarbl 3BOIOLUMU BBICIIMX pacTeHUd. OCHOBHBIE apoMOp(hOo3bl
pacTeHul. Bbixon pacTeHuid Ha cyumly. [losiBleHWe CHOPOBBIX pacTeHUHW U
3aBoeBaHMe wuMH cymu. CemeHHble pacTeHus. [IpoMcxoXaeHve LBeTKOBBIX
pacTeHUH.

OcCHOBHBIE 3Tarbl 3BOJIOLMM >KMBOTHOTO Mupa. OCHOBHBbIE apoMop(o3bl
KUBOTHBbIX. BeHjckas dayHa. KemOpuiicKuii B3pbIB — TIOsIB/IEHHE COBPEMEHHBIX
TUTOB. [lepBble XOp/OBbIe >XUBOTHBIE. ’KH3Hb B BOZle. DBOJIIOLMSA MO3BOHOYHBIX.
[Tpoucxoxaenve ampubuii u pentuavid. IIpoucxoXkgeHrue MIEKONUTAILUX U
ntui]. [lpuHiun KmoueBoro apomopdosa. OcBoeHue 0eCrO3BOHOYHBIMUA MU
T03BOHOUHBIMU KUBOTHBIMU CYIIIN.

PasButhe >Xu3HM Ha 3em/ie 1O 3paM M TePUOAAM: apxeM, IPOTepO30u,
raseo3oi, Me3030M, KaWHO30M. OOIjas XapakTepucTHKa KauMmaTa M
reo/ioruyeckux TiporieccoB. [losiBjieHWe W paclBeT XapaKTepHbIX OpraHHW3MOB.
Yrneobpa3oBaHue: €ro YC/IOBUS U BJ/IMsIHYE Ha ra30BbIM COCTaB aTMOCHEPHI.

MaccoBbie BBIMUPaHUSI — 3KOJIOTUUECKHE KPU3UChl Npouioro. [IpuunHel u
C/e[CTBUSI MaCCOBBIX BbIMHUpaHUW. COBpEMEHHBIM KOJOTMYECKUN KPHU3MUC, €ro
ocobenHoctu. [Ipobsiema coxpaHeHusi 6Mopa3HO0Opa3us Ha 3emJie.

CoBpeMeHHasi CHCTeMa OpraHAuYeckoro mupa. [IpuHUuWIBI K1acCcudUKalyu
opranu3MoB. OCHOBHbIe CUCTEMaTHYeCKHe TPYIIbl OPraHU3MOB.

JleMoHCTpanuu

IToptpetsr: ®. Penu, JI. Cnannanuany, JI. Ilacrep, . 1. Meunukos, A. .
OmnapuH, Ix. Xongenn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmupl 1 cxeMbl: «Cxema ombiTa @. Pean», «Cxema orbiTa JI. ITacTepa mo
W3YUYEeHUI0 CaMO03apoXKieHus >u3Hu», «Cxema onbita C. Mwuiepa, I'. FOpu»,
«JTanbkl  HEOpPraHWYeCKoW  JIBOMIOIUK», «['eoXpoHONOrMyeckass  IIKasa»,
«HauanbHble 3Tarbl OpraHUYeckod 3BO/MOLMK», «CxemMa 0Opa3oBaHMsI 3YKapUOT
nmyTéM cumbuoreHeza», «CucremMa >XWBOW TIpUpPOAb», «CTpoeHWe BUpyCa»,
«Apomopdo3bl  pacTeHui», «PUHUOPUTBI», «OJHOKIETOUHbIE BOAOPOC/IN»,
«MHOrokneTouHble BOAOpOCAN», «Mxu», «IlamopoTHUKU», «l'00CEMEeHHbIe



pacteHust», «OpraHbl LBETKOBBIX pacTeHHWM», «(CxeMa pa3BUTHSI >KUBOTHOTO
Mupa», «ApoMopdo3bl >KUBOTHBIX», «lIpocTeiiiue», «KuilleuHONIOIOCTHbBIEY,
«ITnockue YepBu», «YmeHucToHOrMe, «PBIOBI», «3eMHOBO/IHbIEY,
«ITpecmbikaronuecs», «IItunp», «Miekonuraroiue», «Pa3Butue >KU3HU B
apXeucKou spe», «Pa3BUTHe >KU3HU B MPOTEPO30MCKOU 3pe», «Pa3Butue xusHu B
T1a/Ie030MCKOM 3pe», «Pa3BuTHe )KM3HU B Me3030UCKOU 3pe», «Pa3BuTHe XU3HU B
KalHO30MCKOU 3pe», «CoBpeMeHHast CUCTeMa OpraHu4ecKoro MyUpa.

O6opynoBaHue: repbapuy pacTeHWM pa3IMUHBIX OT/EJIOB, KOJUIEKL[UU
HaCeKOMBbIX, BJIa)KHbIE MpernapaThl JKUBOTHBIX, PAKOBUHBI MOJIFOCKOB, KOJIJIEKLIUU
WITIOKOXKUX, CKeJIeTbl [I03BOHOYHBIX JKWBOTHBIX, uyyesja IITAL, W 3Bepew,
KOJIJIEKLIUM OKaMeHe/I0CTeM, TI0/Ie3HbIX HCKOMaeMbIX, MYJ/SDKM OpraHu4ecKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHaa JjaboparopHasa paGora «MojenpoBaHie — OIbITOB
Muinepa—HOpu o M3yuyeHUI0 abBUOTeHHOTO CMHTe3a OPraHUueCKHUX COeJUHeHUN B
TIepBUYHON aTMocdepe».

JlaGopaTopHasi pa6ora «V3yueHHWe W OITMCAaHWE MCKOIIAeMBbIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY.

IlpakTuueckas pabora «l/3yueHue 0COOEHHOCTE CTpPOeHUsI pacTeHUi
Pa3HbIX OT/IEe/IOBY.

IlpakTnueckas padora «/3yueHue ocoOGeHHOCTel CTPOeHHsI TTO3BOHOUHBIX
JKABOTHBIX».

Tema 5. IIpoucxoxjeHue yej10BeKa — aHTPOIOreHe3

Pa3zesnbl 1 3a1auM aHTPOIOIOTMU. MeTo/ bl aHTPOMOJIOTHH.

CraHOB/IeHME TIpe/CTaB/IeHHA O MPOMCXOXKIEHUM uesioBeKa. Pemuruosneble
BO33peHrs. COBpeMeHHbIe HayUYHbIe TEOPUU.

Cx0ACTBO yenoBeKa C )KUBOTHbIMU. CrcTeMaThUueCcKoe T0JI0JKeHUe YeslOBeKa.
CBujeTenbCTBa  CXOZACTBA  YeloBeKAa C  JKMBOTHBIMU:  CPaBHUTE/IbHO-
MOp@QoJIoThUYecKue, 3MOpHOJIOTHYECKHe, dbu3nooro-6MoXuMHUUeCcKue,
roBefieHUeckre. OTIMums 4esoBeKa OT KUBOTHBIX. [IpAMOXOXKAeHre U KOMILIEKC
CBA3aHHBIX C HAM TIPU3HAKOB. Pa3BuTHe r0JIOBHOrO MO3ra U BTOPOW CUTHA/IbHOU
CUCTEMBI.

Oewxkyiue cusbl (hakTopbl) aHTpororeHe3a: OHo/ioruueckye, ColpaabHbIe.
CoorTHoliieHre 6UOIOTUUeCKUX U COIMA/IbHBIX ()aKTOPOB B aHTPOTIOTeHe3e.

OcHoBHbIe CTafiuMd aHTporioreHe3a. PaHHue uenoBeKooOpa3Hbie 00e3bsHBI
(IpOKOHCY/IbI) ¥ paHHME TTIOHTH/IbI — 00IIIMe MpeJKU ueioBeKooOpa3HbIX 00e3bsiH U
mofer. ABCTpanoNUTeKH — ABYHOTME TIPeJIKU roJer. YenoBeK yMesblid, IepBble
V3rOTOBJIEHUS OPYyAuM TpyZa. YesoBeK MPSMOXOASIIUM U MEePBbIM BbIXOJ JIFOAEMN
3a mpenensl  Adpuku. YenoBek reiigenbbeprckuii  — 0oOmMi  TIpefoK
HeaH/IepTaJbCKOro Ye/ioBeKa M 4esloBeKa pa3yMHOro. YesioBeK HeaHZepTaJbCKUU



KaK BHUJ, JIIOJled XOJIOAHOTO KiaumaTa. YesoBeK pa3yMHbIM COBPEMEHHOrO TWIIA,
JIEHUCOBCKUM 4Ye/IOBeK, OCBOEHWe KOHTMHEHTOB 3a TipefenaMud AdQpUKHU.
[TaneoreHeTrKa U rajeoreHOMUKa.

OBOJIIOL[MST COBPEMEHHOTO 4YesioBeKa. EcTecTBeHHBI OTOOpP B TOMYJISLUSIX
yejioBeKa. MyTallMOHHBIN mipolecC U nonumopdusMm. [lomy/isloOHHbBIE BOJIHBI,
Apeid reHoB, murpalus U «3O@eKT oCHOBaTess» B MOMYJISALIUSIX COBPEMEHHOTO
yesioBeKa.

UYenoseueckre pacbl. IloHATHe o pace. bosbliive pacbl: eBporieovjHast
(eBpa3suiickasi),  aBCTpajO-HerpouHasi  (SKBaTOpHa/ibHasi), = MOHIOJIOUHAs
(asuaTcko-amepukaHcKasi). Bpemss v myTu paccesieHusi 4ejioBeKa IO TIIaHeETe.
EnuHCcTBO  4yesoBeueckMx — pac. HayuHasg  HecoCTOSITe/IbBHOCTb — pacu3ma.
[TpucriocobieHHOCTh YesioBeKa K Pa3HbIM  YCIOBUSIM OKpY’Kalollleid Cpe[ibl.
BnusHue reorpaduueckot cpeabl U Apeiidba TeHOB Ha Mop@oJsioruio U
(b1310I0orHI0 UesioBeKa.

MexauclMryiiHapHble  MeToZibl B ¢u3uueckod  (6Mo0rdueckoit)
AHTPOIIOJIOTUM.  OBOJIIOLIMOHHAs ~ @HTPOIIOJIOTUS Y [1a/Ie0aHTPOIIOJIOTUS
yesI0BeYeCKUX MomyJslui. brocoruanbHble UCCIefoBaHusl TPUPOABI YesIOBeKa.
VccnenoBaHue KO3BOMIOLIMK OMOIOTHYECKOT0 1 COLIMATBHOTO B UesiOBeKe.

JleMoHCcTpanuun

[Toptpetsr: Y. JapsuH, JI. Jluku, f. A. Porunckuii, M. M. I"'epacumos.

Tabuiiel U cxembl: «MeTo/IbI aHTPOTIOJIOTHHY, «['0JIOBHOM MO3T uesioBeKay,
«YenoBekoobOpa3Hbie 00e3bsiHbI», «CKejleT uesoBeKa W CKeJleT IIWMIIaH3e»,
«PynuMeHTBI U aTaBU3MbI», «[IBIKYyILe CU/IbI aHTPOIIOreHe3a», «IBOJIFOLIMOHHOe
peBO  uejioBeKa», «ABcTpamonuTek», «UYenoBek ywmenbii», «UYenoBek
MIPSAMOXOSIIMN», «/1eHUCOBCKUI YenoBeK» «HeaHaepTanblibl», « KpoOMaHbOHIIbI»,
«ITpenku uenoBeka», «ITarbl IBOJIFOLIMM YejioBeKa», «Pachl uesioBeKa».

Ob6opyzoBaHue: MYJSDKM — OKaMeHesIoCTel, TpeAMeTOB MaTepualbHOMN
Ky/bTYpbl TIPDEJKOB 4YeJOBeKa, penpoAykuuu (dororpagpuv) KapThH C
MHUGbOIOTUUECKUMH U OMONMeMCKUMH  CIOJKeTaMH  TIPOMCXOKAEeHUsT 4JeJlOBeKa,
dboTorpaduu Haxo/JOK UCKOTIaeMbIX OCTaTKOB UesioBeKa, CKeJleT UesioBeKa, MoJie/lb
yeperia uejoBeKa M Yepera LIMMIIaH3€e, MOJe/]b KUCTH YeJioBeKa U KHUCTH
LIMMIIaH3e, MO/Ie/IM TOpCa NpeIKOB YesioBeKa.

JlaboparopHast palGora «lI3yueHne ocobeHHOCTell CTpOeHHsI CKejieTa
yesI0BeKa, CBSI3aHHbBIX C MPSAMOXO0XKAEHUEM.

IIpakTuueckas pabora «VI3yueHure 5K0/JOTHYECKUX aZlaliTalliid yeioBeKa».

Tema 6. Jkosioruss — Hayka O B3aMMOOTHOLIEHHSIX OPraHU3MOB H
Ha/I0OPraHU3MEeHHbIX CUCTeM C OKPY)Kalolier cpeoi



3apo)kieHre 1 pa3BuTHe 3Koyiorud B Tpyjax A. I'ymbonbara, K. @. Pynbe,
H. A. CeBepijoBa, 3. I'ekkensa, A. Tencin, B. H. CykauéBa. Pa3gesnsl v 3ajauu
3K0n0run. CBS3b 3KOJIOTUM C IPYTUMHU HayKaMH.

Metoabl 3kosioruu. IloneBbie HabmOAeHUs. IJKCIIEPUMEHTbI B 3KOJIOTUU:
npupoHble W jaboparopHblie. MojenvpoBaHre B 3KOJOTHH. MOHUTOPWHT
OKpY’Karolleid Cpe/ibl: JTOKa/IbHbIN, perHOHAIbHBIN 1 TJI00a/TbHBIH.

3HaueHVWe SKOJIOTMYEeCKUMX 3HaHUM Ui YelioBeKa. JKOJIOTHYecKoe
MHPOBO33p€eHMe KaK OCHOBA CBs3€M 4YeyioBeuecTBa C Npupogoun. dopmupoBaHue
5KOJIOTUUECKOU KYIbTYPbI M 5KOJIOTUUECKOU TPaMOTHOCTH HaCeJIeHUs.

JleMoHCTpanuu

[Toptpetsl: A. I'ymbonbar, K. @. Pynbe, H. A. CeBepuioB, 3. ['ekkesnb, A.
Tenom, B. H. Cykaués.

Tabmuibl 1 cxembl: «Pa3zmenbl 3Koorum», «MeToabl 3Koyorum», «Cxema
MOHUTOPUHTA OKPY>Karolller Cpeibl».

JIaGopaTopHasi pabora «/3yueHue METO/IOB 9KOJIOTHUeCKUX
HCCJIeIOBaHUM».

Tema 7. OpraHu3msl 4 cpeja 00UTaHUA

OKojornyeckre (hakTopbl U 3aKOHOMEPHOCTU uX JelcTBus. Kaccudukaiys
9K0JIOTHYEeCKMX (paKTOpPOB: abuoTrnyeckue, boTUUeCKUe, aHTpororeHHble. OO0IMe
3aKOHOMEPHOCTH [IeUCTBUSL 3Kojoruueckux (aktopos. [IpaBuio munumyma (K.
[rnpenrens, FO. JIubux). TosiepaHTHOCTh. DBPUOHMOHTHbIE U CTeHOOHWOHTHBIE
OpraHU3MBbl.

AbuoTtuueckue ¢aktopel. CBeT Kak 3Kosioruueckuii daktop. /[lelicTBue
pasHbIX YUaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHu3Mbl. JDKOJIOTHYECKUe TPYIIIbI
pacTeHW W J>KMBOTHBIX MO OTHOLIEHWIO K cBeTy. CurHasbHasi poOJib CBeTa.
doTorepruogusM.

Temnepatypa kak 3kKosiorudeckui akrtop. [leiicTBue TemmnepaTrypbl Ha
opraHv3Mbl. [IoMKW/IOTEPMHBIE U TOMOMOTEPMHbIE OPraHU3Mbl. JDBPUTEPMHbIE U
CTEHOTePMHbIE OPraHU3MBI.

BraxHOoCTh Kak 3Kosorudeckuii dakrop. IIpucrocobneHus pacTeHUd K
nojiiep>kaHuio BogHoro 6anaHca. Knaccudukaiysi pacTeHWi MO OTHOIIEHUIO K
Bogie. ITpucrioco6eHyst JKUBOTHBIX K M3MEHEHUIO BOJHOTO PEXKUMA.

Cpezbl 00WTaHUS OpraHW3MOB: BOZHAsl, Ha3eMHO-BO3ZYIlHasi, TIOYBEHHas,
riyOvHHAsE ~ TIOJTIOUBEHHAs, BHYTpUOpPraHu3MeHHas.  PU3MKO-XUMUYECKHe
0ocobeHHOCTH cpeJ; oOuTaHUsi OpraHu3moB. [IpucriocobsieHusi OpraHU3MOB K
JKWA3HU B Pa3HbIX Cpefiax.

buonornueckve putmbl. BHelniHuMe W BHYTpeHHMe pUTMbL. CyTOYHBIE U
rofguuHbie puTMbl. [IpHcroco6/eHHOCTE OpPraHMW3MOB K C€30HHBIM H3MeHEeHUSIM
yCJIOBUM >KU3HU.



JKusHeHHble (QopMmbl opraHusMoB. [loHsiTue o0 >KU3HeHHOW (opwme.
’KvizHeHHbIe (POPMBI pacTeHUM: JiepeBbsi, KyCTaDHUKHU, KyCTapDHUUKHU, MHOT'OJIETHHE
TPaBbl, OJ[HOJIETHUE TpaBbl. JKU3HeHHble (OPMbI >KUBOTHBIX: THAPOOMOHTHI,
reoOMOHTBI, a9p0OUOHTEL. OCOOEHHOCTH CTpOeHUs U 06pa3a >KU3HH.

buotnueckre  QakTopel.  Buabl  OMOTHYECKMX  B3aWMO/IeHCTBUIA:
KOHKYPEHLIYs1, XMII[HAYeCTBO, CuMOU103 U ero ¢opmel. [TapasuTusM, Koormeparus,
MyTyaau3M, KOMMeHCanu3M (KBapTHPAHTCTBO, HaxjiebHUuecTBo). HeTpodurueckue
B3auMoOZielcTBUs  (Tomuueckwe,  (Qopuueckue, (abpuueckue).  3HaueHHe
OMOTHUECKUX B3aWMOJEMCTBUM [T CYI[eCTBOBAaHUS OPraHHW3MOB B cpefie
obuTanus. [IpUHIMIT KOHKYPEHTHOTO UCK/TFOUeHUsl.

JleMoHCcTpanuu

Tabmurel U cxembl: «DKoJjorhueckue (akTopbl», «CBETOBOM CIIEKTp»,
«3DKOJIOrMuecKre TPYIIbl )KUBOTHBIX M0 OTHOIIEHUIO K CBeTy», «TeryjioKpoBHbIe
JKUBOTHBIE», «XO0JIOZIHOKPOBHbIE >XUBOTHbIE», «®PU3H0/0THUeCKre afanTalyn
JKUBOTHBIX», «Cpefibl 00UTaHUS OpPraHU3MOB», «bBHOMOTMYeCKHe pPHUTMbI»,
«Ku3HeHHble  ¢GopMbl  pacTeHMi», <« Ku3HeHHbIe  (OPMBI  KMBOTHBIX»,
«DKOCHCTeMa LIMPOKOIMCTBEHHOI'O Jieca», «DKOCKCTeMa XBOHHOIO jeca», «Llemnu
MUTaHUs», «XUIIHAUeCTBO», «llapasutusm», «KoHkypeHuus», «CumM6103»,
«KomMeHcanusm».

Ob6opynoBanue: repbapyuu pacTeHWM W KUBOTHBIX, TPHUCTIOCOOJEHHBIX K
BAWSHUIO PAa3/IMUHBIX 3KOJOTMUeCKUX (pakTopoB, repbapuu CBETOJFOOMBBIX,
TeHe/F0OMBLIX U TEeHEeBBIHOC/IMBBIX pacTeHHH, CBeTO/00MBLIe, TeHenrbuBbie U
TeHeBbIHOC/IMBble KOMHATHbIE pacTeHus, TepOapuu U KOJIJIEKIIUU TeTIo/F001BbIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBIX paCTeHWM, uyuesia TITHI] U 3Bepeid, repbapuu
pacTeHUM, OTHOCAIMXCS K Turpoduram, kcepodurtam, Me3odurTaM, KOMHaTHbIE
pacTeHUs1 JaHHBIX TPYII, KO/UIEKIIUM >KUBOTHBIX, OOMTAIOIINX B pa3HbIX Cpefax,
repbapuM ¥ KOJUIEKIIMM pacTeHWW U >KMBOTHBIX, 00/aJalolix YepTamu
TIPUCITOCOO/IEHHOCTH K CEe30HHBIM HW3MEHEHHSIM YCJIOBHM >KWU3HU, Tepbapuu H
KOJUIEKI[UM DACTeHUM U JKUBOTHBIX Pa3/MUHbIX >KU3HEHHBIX (DOpM, KOJJIEKLIUU
YKUBOTHBIX, YUaCTBYIOIIUX B Pa3/IMUHbIX OMOTUUECKUX B3aUMO/IeHCTBUSIX.

JlaboparopHasi pabora «BbIsiBeHHe TIPUCTIOCOO/EHUM OpraHu3MOB K
B/IVSTHUIO CBETa».

JlabopaTropHasi padora «BbIsB/IeHHEe IIPUCIIOCOOEHHM OpPraHU3MOB K
BJIUSIHUIO TeMIIepaTypbD».

JlaGopaTopHasi pabora «AHAaTOMUYECKHE OCOOEHHOCTH pacTeHWHd U3
Pa3HBIX MECT 0OUTAHUS».

Tema 8. Iko/10r¥si BUJI0B ¥ NOMY/IALIAMN

OKOJIOTUYeCKWe  XapaKTepUCTUKW  Tony/siuud.  [lomyssiups  Kak
buosorrueckast cucreMa. Posib HeOZHOPOIHOCTH Cpe/ibl, (hr3nueckrux 0aphepoB U



ocobeHHOCTel 6MOIOTHKM BUIOB B (POPMUPOBAHWY MPOCTPAHCTBEHHOW CTPYKTYPHI
nonynsuuid. OCHOBHBIE TIOKa3aTenu IOMYJISLMU: UWCJI€HHOCTb, TIJIOTHOCT,
BO3paCTHasi U TI0JI0OBasg CTPYKTYypa, POXKAAeMOCTb, TIPUPOCT, TEMIl pOCTa,
CMepTHOCTb, MUTPALIUSL.

JKoJiorruueckass CTpyKTypa mnomnyssanuu. OLeHKa YUCIeHHOCTU TIOMYJISALUU.
JvHaMuKa TONynsiuMd U eé peryysanus. bUoThuecKuy TOTeHUWan MOMyJIsLyH.
MogenvpoBaHve JUHAMUKW NONYJISLHAU. KprBble pocTa YMC/IeHHOCTH TOMYJISLUH.
KpuBble BbDKMBaHUS. Peryssiusi UMCI€HHOCTH TOMYJSLUN: POJib (PaKTOPOB,
3aBUCALLIMX W HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTUUECKHe CTpaTeruv BUIOB (T- U
K-cTpaterun).

[Tonsitue 06 3KoMOrMyeckou Huille Buja. MectoobuTanue. MHoOromepHas
Mozienb 3Kosiormdyeckor HumM k.M. XaturHcoHa. Pa3mepnl 35KO/0rvuecKou
HulU. [ToTeHIManbHas 1 peany30BaHHAsA HULLIU.

Buj kak cucrtema nomynsiuvi. Apeanbl BUAOB. Buabl U UMX >KUM3HEHHbIE
CTpaTeruu. JK0JIOTUUeCKre SKBUBA/IEHTHI.

3aKOHOMEPDHOCTU TIOBEeIeHUsI M MUIpaliuil >KUBOTHBIX. bBHoOornueckue
VIHBa3UU UyKepOJHbIX BU/OB.

JleMoHCTpanuu

IToptper: k. W. XaTuuHCOH.

Tabmuiel ¥ CXeMbl: «DKOJIOTUUECKHEe XapaKTePUCTUKU —TIOMY/ISIUN»,
«IIpocTpaHCcTBeHHass  CTpyKTypa mnonyJjsLun», «Bo3pacTHele  nupamufel
nonynsagun», «CKOpPOCTb  3acesieHusi TMOBePXHOCTM  3eM/IM  Pas/IMYHbIMU
opraHu3MamMu», «Mogenb 3Konoruueckor Hummm J/x. Y. XaTurHCcoHa».

Ob6opyzaoBaHue: repbapry pacTeHUH, KOJIIEKITUH )KUBOTHBIX.

JlaboparopHast pabora «IIpucnocobmeHuss cemMsiH  paCTeHHHd K
pacceeHuro».

TemMa 9. IKo/10rus co00meCcTB. JKO/IOTHUYeCKHe CHCTEeMBbI.

CoobimiectBa opraHu3MoB. buorjeHo3 U ero crpykrypa. CBsi3M MeXIy
opraHu3mMamu B OHOIIeHO3e.

OkocucteMa Kak oOTKpbITas cucteMa (A. k. TeHciu). PyHKIMOHA/IbHbIE
0/IOKM OpraHvM3MOB B JKOCHUCTeMe: TIPOJIyIIeHThl, KOHCYMEHThI, peZylIeHThI.
Tpoduueckue ypoBHU. Tpoduueckue 1jemud U CceTH. AOHoTHUecKHe O6/10KH
skocrcTeM. [TouBBI M Wbl B 3KOCKMCTeMax. KpyroBopoT BeleCcTB ¥ MOTOK SHEPTUU
B 3KOCHUCTEME.

OcHoOBHBIe  TIOKasaTesiM  3KOCUCTeMbl. buomacca U IPOAYKLMAL.
OKolornueckye TMpaMu/ibl urcesi, 6omMacchl ¥ SHEPTUU.

JuHamuka skocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HarmpaB/ieHHble 3aKOHOMEpHbIe CMeHbI COO00IeCTB — CyKLeCCuH. I[lepBUuUHbIe U
BTOPWUYHbIE CYKI[ECCUM W WX TIPUYMHBI. AHTpPOIIOreHHble BO3/IeCTBUSI Ha



cykreccun. KnmMakcHoe coobiiectBo. briopa3Hoobpasye v MoHOTa KpyroBOpOTa
BeIIeCTB — OCHOBA YCTOMUHMBOCTH COOOIIIECTB.

[TpupojHbIe 3KOCUCTEMBI. DKOCUCMeMbl 03€p U pek. JKocucmembl Mopell u
OKeaHoB. DKocucmembl MyHOP, 1eco8, cmenetl, NyCMblHb.

AHTpONOreHHble 3KOCUCTeMbL. ArposkocucteMa. ArpoueHo3. Pasnuuusd
M€Ky aHTPOIOTreHHbIMUA U MPUPOJAHBIMU SKOCUCTEMaMU.

Ypboskocucrembl. OCHOBHble KOMITIOHEHTbI ypboskocucteM. I'opopckas
dmopa u dayHa. CuHaHTponu3alusi TOpPOACKOW (ayHbl. buonorunueckoe wu
X035IMICTBEHHOE 3HaueHUe arpo3KoCHUCcTeM B ypOOIKOoCHUCTEM.

3aKOHOMepHOCTU (H)OPMUPOBAHKSI OCHOBHBIX B3aWMOJENCTBUMA OPraHU3MOB B
3KocucTeMax. Posb KackaoHoz2o 3ggekma u 8udos-30ugpukamopos (Kanouesblx
8U008) 8 (DYHKYUOHUpOBAHUU 3Kocucmem. [lepeHOC 5Hepruu M BelLeCTB MeXIy
CMEe)KHBIMH 5KOCHCTeMaMH. Y CTOMYMBOCTb OPTaHU3MOB, TIOMYJISILUKA U S5KOCUCTEM
B YCJIOBUSIX €CTeCTBEHHBIX U aHTPOIIOT€HHBIX BO3/eHMCTBUM.

MexaHu3mbl go3delicmaust 3aepsi3HeHUll  pasHbIX munoeg Ha
cybop2aHU3MeHHOM, Op2aHU3MEHHOM, NONYASIYUOHHOM U SKOCUCMEMHOM YPOBHSIX,
OCHOBbl ~ 9KO/102UYECKO20 ~ HOPMUPOBAHUSI ~ AHMPONO2EHHO20  B8030elicmeusl.
MeTo0/10r1si MOHUTOPUHIA €CTeCTBEHHBIX M aHTPOIIOTeHHBIX 3KOCHUCTEM.

JleMoHCcTpanuun
IToptper: A. [Ix. Tencu.
Tabmaupr w  cxembl:  «CTpykrypa  OHoIjeHo3a»,  «3JKOoCHCTeMa

IIIMPOKOJIUCTBEHHOTO Jieca», «DKOCUCTeMa XBOWHOTO Jjieca», «DyHKIMOHA/IbHbIE
IPyNIbl OPraHU3MOB B 3KOocHCTeMe», «KpyroBopoT BeIecTB B 3KOCHUCTEME»,
«enu nutanus (racTOuIIHAs, JeTPUTHAs)», «DKOJIOruuecKas MMpaMuzia Yuce»,
«DKOJIoThYeCcKast IMpaMujia OMOMacChl», «JKOJIOrMUecKas MUpamMHua SHEePrum»,
«ObpasoBanue 6omoTa», «[lepBruHas cykieccusi», «BoccraHoB/ieHre Jjieca 1moce
rnoXkapa», «JKocucreMma o3epa», «ArporeHo3», «KpyroBopor BelecTB U MOTOK
9HEepPIUU B arporieHo3e», «[Ipumepsl ypboskocucTem».

Ob6opyzaoBanue: repbapuu pacTeHU, KO/UIEKIIMA HAaCeKOMBIX, Uydesia TITHL] U
3Bepeii, repbapuu Ky/IbTYpHBIX U AUKOPACTYIUX PacTeHUl, akBapuyM KaK MoO/iefb
9KOCUCTEMBI.

IIpakTHyeckas padora «/I3yueHue U onrcaHre ypO03KOCHCTEMBD».

JlaboparopHasi pabora «l3yueHue pa3HooOpa3uss MeJKHUX ITOYBEHHBIX
Y/IeHUCTOHOTUX B Pa3HbIX SKOCHUCTEMAX».

OKCKypcHusi «IKCKYpCUsi B TUIIMUHBIN OuoreoreHo3 (B nybpaBy, OepesHsiK,
eJIbHYK, Ha CYXO/[0JIbHBIM WM MIORMEeHHBIH JTyT, 03€p0, 60/10TO)».

OKCKypcHusi «ODKCKypCHUsl B arpo3kKocucTeMy (Ha Tiojie WM B TeTUTMYHOe
XO03SUCTBO)».

Tema 10. Buocdepa — rinobdanbHas 3KocucTema



buocdhepa — oOmeriaHeTapHass 00070uka 3eMid, e CYIIeCTBYeT WU
Cyll[eCTBOBaJIa »KU3Hb. Pa3BuTHe TpezcTaBieHud o 6uocdepe B Tpyaax 3. 3rocca.
Yuenue B. U. BepHajickoro o 6uocdepe. Obsactu 6ruochepsi 1 eé cocras. JKuBoe
BelriecTBo Orochepsbl ¥ ero PyHKIUH.

3aKOHOMepHOCTH CyirjecTBoBaHUs O6uochepsl. OcobeHHOCTH O6Hochephl Kak
ryi0banbHON 3KocHcTeMbl. [JuHaMudeckoe paBHOBecue B 6uocdepe. KpyroBopoTsl
BeIIeCTB U OHOreoXUMHUUeCcKHe [UKIbI (YI/Iepofia, a30Ta). PUTMUYHOCTD SIB/IEHUM
B Orocdepe.

3oHanbHOCTh Ouocheprl. TloHsiTHe o 6Guome. OCHOBHble OHOMBI CYIIIH:
TYH/Ipa, XBOWMHBIE Jieca, CMelllaHHbIe U IIMPOKOMCTBeHHbIEe jieca, CTelH, CaBaHHbI,
Ty CTBIHH, TPOIIMUECKHeE Jieca, BLICOKOTOPbs. KiMMat, pacTUTe/IbHBIM U YKUBOTHBIM
MHUp OMOMOB CYIIIH.

Crpykrypa 1 GyHKIUS XKUBBIX CCTEM, OLleHKA UX PeCypCHOr0 MoTeHIrasa 1
6urochepHbIX QYHKIHH.

JleMoHCcTpanuun

[ToptpeTsr: B. Y. BepHaackui, 3. 3rocc.

Tabmuipbl U cxeMbl: «I'eocdepsl 3emm», «KpyroBopot a3ora B IPHPOJE»,
«KpyroBopoT yriepoza B mpupoge», «KpyroBopoT KHC/IOpOAa B IIPHUPOZE»,
«KpyroBopot Bobl B TmipHpojie», «OCHOBHbIe OHOMBI CyIn», «KimumaTuueckue
nosica 3emnn», «TyHapa», «Taira», «CmemanHbi jec», «[LIupoko/rCcTBeHHbIN
nec», «Crenb», «CaBaHHa», «I1yCTbiHS», « TpONUUECKUM J1€C».

OO6opyaoBaHue: repbapry paCTeHUM pa3HbIX OMOMOB, KOJIEKITUH )KUBOTHBIX.

Tema 11. Hest0BeK U OKpy)Karlias cpeja

OKosornueckre KpW3WMChl W WX TpPUYMHBL. Bo3zelicTBue desioBeKa Ha
buocdepy. 3arpssHeHue BO3AYIIHOW cpeAbl. OxpaHa BO3Ayxa. 3arps3HeHHe
BOJHOU cpeabl. OxpaHa BOJHBIX pecypcoB. PaspyuieHwe mouBbl. OxpaHa
TTOUBEHHBIX PeCypCoB. VM3MeHeHHWe KIMMara.

AHTpOIIOreHHOe BO3/IeliCTBHE Ha PaCTUTEbHBIA W YKUBOTHBLIM MHUp. OxpaHa
PAaCTUTENTBHOTO U >KUBOTHOTO MHpa. OCHOBHBIE TIPUHIUIBI OXPaHbl TMPHUPOBI.
Kpacubie kHuru. Ocob0 oxpaHsemble mpupogHbie Tepputopun (OOIIT).
boTrannueckue cajibl ¥ 300/10rMUeCKHe TIapKH.

OcCHOBHbIE TIPUHIIMITBI YCTOMUWBOTO DPA3BUTHS Ue/IOBEUECTBA U TIPUPOJBI.
PaijpoHasbHOe ~ TIPUPOJIOTIONB30BaHWE U COXpaHeHHWe  OUOIOTUUeCKOTO
pasHooOpasuss 3emsd. OOIe 3aKOHOMEPHOCTH TIJI00a/NbHBIX 3SKOJIOTHUYECKUX
Kpr3ucoB. Oco6eHHOCTU COBPEMEHHOT0 KPH3HCa U ero BepOsITHbIE TIOC/Ie/ICTBUSI.

Pa3BuTie MeTOZIOB MOHWTODHMHTA pa3BUTHUS OMNACHBIX TEXHOTE€HHBIX
nipoijeccoB. CucmemHble ucciedoeaHusi nepexodd K pecypcocbepezatowjeti u
KOHKYpeHmMocnocobHoll ~ 3Hepeemuke.  Buosnoecuueckoe  pasHoobpaszue U
buopecypcbl. HayuoHanbHble UH(MOpMAayuoHHble cucmembl, obecneuugaroujue



odocmyn K UH(opmayuu no COCMOsIHU0 omoe/ibHbIX 8U008 u 3kocucmem. OCHOBbI
3Kopeabuaumayuu 3Kocucmem u cnocoboe 60pbbbl ¢ OuonogpexdcoeHuUsMU.
PekoHcmpyKyusi MOPCKUX U HA3eMHbIX SKOCUCIEM.

JeMoHcTpanuu

Tabmibl W cxXeMbl:  «3arpsi3HeHHe  atMocdepbl»,  «3arpsi3HeHHe
rugpocdepbl», «3arps3HeHde TMOuBbl», «[lapHUKOBBIA 3dderT», «Ocobo
oXpaHsieMble MPUPO/IHbIE TEPPUTOPHN», «Mozie/id yIpaBisieMoro MUpa».
Ob6opyznoBanue: (ororpaduu OxXpaHseMbIX pacTeHWM U >KUBOTHBIX KpacHoi
kauru Poccurickou ®epepanmu, KpacHoM KHUTHY pervoHa.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI I1O
bHNOJIOI'MN HA YPOBHE CPEJHEI'O OBILIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBnMBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHUS
o0OyuarolUMHUCS TpPOTpamMM cpefiHero 00Iero o0pa3oBaHUs: JUYHOCTHBIE,
MeTaripe/IMeTHbIe U TpeMeTHbIE.

B cTpyKType MMUHOCTHBLIX pPe3y/IbTaTOB OCBOEHUS MPOrpaMMbl TI0 OHMOJ/IOTUH
BbIZIe/IeHbl CJIeIYIOIHEe COCTAaBJISION[HE: OCO3HAHWe O0YyUaroI[UMHCS POCCHHCKOM
IPKJAHCKOM WIEHTUUYHOCTU — TOTOBHOCTU K CaMOPA3BUTUIO, CAMOCTOSITETbHOCTH
M CAMOOIpe/ieJIeHHI0,  Haauuue mMomueayuu K oOyueHHI0  OMOJIOTHH,
yeneHanpaesneHHoe paszgumue BHYTPEHHUX YOeXIeHWM JIMUYHOCTM Ha OCHOBe
K/TIOUEBBIX I[eHHOCTEWM W WCTOPUYECKUX TPAAWIMN Ppa3BUTHS OHOIOTUUECKOTO
3HaHUsI, 20MOBHOCMb U CNOCOOHOCMb 0OYUarOIMXCsl PYKOBO/ICTBOBATLCS B CBOEH
JlesATeJIbHOCTU 11eHHOCTHO-CMBIC/IOBLIMUA ~ yCTaHOBKaMH, TPUCYIIUMH CHUCTeMe
Obuosoryueckoro o06pa3oBaHMS, HaAUYUe NPABOCO3HAHUS  SKOJOTHYECKOMN
KyZJbTYPbI, CNOCOOHOCMU cMAs8umMb T1eJIA ¥ CTPOUTD KU3HEHHbBIE TI/IaHBbI.

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHUS IMPOTPaMMbI TI0 OMOJIOTHH OCTUTAIOTCS
B eIWHCTBe YyuyeOHON M BOCIUTATeNbHOW MJesSTeTbHOCTH B COOTBETCTBUU C
TPaJUL[MOHHBIMHA POCCUMCKUMHU COLIMOKY/IbTYPHBIMU, UCTOPUUYECKUMU U JYXOBHO-
HPABCTBEHHBIMH I1[€HHOCTSIMH, TIPUHATHLIMH B OOII[eCTBe TIpaBWIaMH W HOpMaMH
TOBe/IeHHsI M CIIOCOOCTBYIOT TIpolleccaM CaMOIIO3HaHHS, CaMOBOCITUTaHUS W
CcaMOpa3BUTHS, Ppa3BUTUS BHYTPEeHHeW T03UI[MH JIMUHOCTH, MaTPUOTU3MA U
YBa)KeHMsI K 3aKOHY W TPaBOIOPSJKY, Ue/0BeKYy TpyZia U CTaplleMy MOKOJIeHUIO,
B3aMMHOTO YBa)KeHWs, OepeXXHOrO OTHOIIEHHS K KYJAbTYPHOMY HaC/Iequio |
TPaAULMsAM MHOTOHAL[MOHAMBbHOrO Hapoga Poccurickont ®depepauyu, mpupose U
OKpY>KaroLeun cpefe.

JINUHOCTHBIE pe3y/bTaTbl OCBOeHMs YyueOHOro mpeaMera «buonorus»
JOJDKHBI OTpa)kaThb TOTOBHOCTb U CITOCOOHOCTH 00YJarOIIXCsl PYKOBO/ICTBOBAThCS
chOpMUpPOBAaHHON BHYTpDeHHeW TOo3ul[Mell JIMUHOCTH, CHUCTeMOM 1IeHHOCTHBIX
OpUEeHTAl[did, TIO3UTHBHBIX BHYTPEHHHUX  yOeXIeHH, COOTBETCTBYIOIHX
TPA/IULIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00II[eCcTBa, pacIiMpeHue >KU3HEeHHOTO
OMbITa Y OMbITA AEeSITeTbHOCTHA B MPOLIeCCe peaar3aliii OCHOBHBIX HarlpaBJ/IeHUU
BOCITUTATE/IbHOU J1eSITeIbHOCTH, B TOM YUCJIe B YACTH:

1) rpa)k/JaHCKOTr0 BOCTIMTAHUSA:

cchOpMHPOBAHHOCTh TPAKJAHCKOM TTO3UIMK 00yUarolerocst Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCHUHCKOTO 00ITleCTBa;

OCO3HAaHWE CBOUX KOHCTUTYI[MOHHBIX TIpaB M 00si3aHHOCTeH, yBakeHHe
3aKOHa U TIpaBOIOPSKa;



TOTOBHOCTh K COBMECTHOW TBOPUYECKOW [eATeTbHOCTU TP CO3JaHUU
yueOHBIX MPOEKTOB, pellleHWH y4yeOHBIX M M0O3HaBaTeIbHBIX 3a/lay, BBIIOJHEHUH
6uooruuecKux SKCreprMeHTOB;

CIIOCOOHOCThL ~ OTIpeieNIiTh COOCTBEHHYIO TIO3WI[MIO TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEeHHOU YKU3HU U OOBSICHSTD €é;

yMeHHe YUUThIBaTh B CBOMX J€MCTBUSX He0OXOJUMOCTb KOHCTPYKTUBHOI'O
B3aMMO/IENCTBUS JItO/Iel C Pa3HLIMM YOEeXXIeHUSIMH, KYJIbTYPHBIMU 1[eHHOCTSIMH U
COLIMa/IbHBIM T0JIO)KEHHEM;

TOTOBHOCTb K COTPYJHWYECTBY B TMpoOL[ecCé COBMECTHOI'O BbITIOJIHEHUS
yueOHBIX, TIO3HABAaTe/NbHbIX W HWCCAeI0BaTeNIbCKUX 3a/lay, YBa)KUTEIbHOTO
OTHOIIIEHUSI K MHEHHIO OIIMOHEHTOB TPy OOCY>KIEeHUU CIIOPHBIX BOIPOCOB
OUMOIOrMUeCKOT0 CO/IePyKaHUS;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM [leATe/TbHOCTY;

2) IaTPUOTHUUYECKOT'0 BOCTIMTAHMS:

c(hOopMHPOBaHHOCTb POCCUMCKOU IPa’K/IaHCKOM WUJIEHTUYHOCTH,
MaTpyuoTH3Ma, YBaXKeHUsI K CBOEMYy HapOJly, UyBCTBAa OTBETCTBEHHOCTU Tiepe
PoavHoM, ropaocTu 3a CBOM KpaM, CBOWO PoauHy, CBOM $3bIK U KYJbTYPY,
TIPOLLJIOe M HacCTosiIIiee MHOIOHALIMOHAILHOTO Hapoja Poccuy;

1[eHHOCTHOE OTHOIIIeHWe K TIPUPOTHOMY Hac/Ie/Iut0 U TTaMSITHUKaM MPUPO/BbI,
JNOCTHXKeHusM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSX, TPY/E;

CrIoCOOHOCTh OIleHWBAaTh BK/A[] POCCHMMCKMX YUEHBIX B CTAHOBJIEHUWE U
pa3BuTHe OWoIOTUM, TIOHMMaHWs 3HaueHusi OWONOTMM B TI03HAHWW 3aKOHOB
TIPUPO/IbI, B )KU3HU UesloBeKa ¥ COBPeMeHHOr0 00111eCTBa;

uzeiiHass yOe)KJEHHOCTb, TOTOBHOCTb K CJIY)KeHHI0 U 3amure OTedecTBa,
OTBETCTBEHHOCTbH 3a ero Cyab0y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHWe [IyXOBHBIX 1IeHHOCTEeM POCCUMCKOTr0 Hapo/a;

c(hOpMHPOBaHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOT0 TTOBe/IeHUS;

CIOCOOHOCTh OlIeHHMBaTh CUTYallMi0 W TIPUHUMAThb OCO3HAHHBIE peIlleHHs,
OpPHEHTHPYSCh Ha MOpabHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHMe JIMYHOTO BK/IaJia B TIOCTPOeHHe YCTOMUMBOTO Oy/yliero;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POJIUTEJISIM, CO3JjaH1I0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TIDUHATUS LIEHHOCTEM CEeMEeWMHOM JKW3HU B COOTBETCTBUU C
TpaAuLMsIMU HapozoB Poccuu;

4) 3CTeTUYeCKOro BOCIUTAHMS:

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

TTOHMMaHWe 3MOLIMOHAIbHOTO BO3/|eHCTBUS )KUBOW TIPUPO/bI U €€ 1|eHHOCTH;



TOTOBHOCTh K CaMOBBID@&)KEHWIO B Pa3HbIX BU/IaX HCKYCCTBa, CTpPeMJIeHUe
TIPOSIB/ISITh KaUeCTBa TBOPUECKOW JTMUHOCTH;

5) ¢usnueckoro BocnuTaHusA, (GopMHPOBAHUA KYJILTYPbl 30POBbA H
IMOI[HOHA/TBHOTO 0/1aronoy4ms:

MOHVMaHWe U peaiv3alyis 370poBoro U 0Oe3omacHoro obpasa >KWU3HU
(3mopoBoe  TMTaHWe, COOJFOZleHWMe  TUTMEHUUYeCKWX TpaBUI W HOPM,
cbamaHCUpOBaHHBIA peXUM 3aHITUM U OTAbIXa, peryJsipHas u3nueckas
aKTUBHOCTh), 0OepeXXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEeHHsI K
coOCcTBeHHOMY (DM3UUECKOMY M TICUXHYeCKOMY 3/I0POBbIO;

MOHUMaHWe 1[€HHOCTW TMpaBWI WH/JWMBUYalbHOTO W  KOJJIEKTUBHOTO
6e30racHOro MoBe/ieHUs B CUTYyaLUsiX, YTPOXKAIOIIUX 3[I0POBbIO U KWU3HU JIHOZIel;

OCO3HaHUe TIOCTeCTBUM U HETPUSTHS BPeJHBIX TMPUBbIYEK (yrOTpeb/ieHus
aJIKOT0J1s1, HADKOTHKOB, KyYpeHUsl);

6) TPyAOBOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYZY, OCO3HaHUe 1IeHHOCTH MacTepCTBa, TPyJo/ito0ue;

TOTOBHOCTb K AaKTHMBHOM [1eATeJIbHOCTU TEeXHOJIOTMYeCKOW M COLanbHOMN
HaTpaB/IeHHOCTH, CIIOCOOHOCTb WHUI[MMPOBATh, TJIAHUPOBATh U CaMOCTOSITE/IbHO
BBITIOJ/IHATH TaKyH0 /1eTe/IbHOCTb;

VMHTEpeC K pa3/iMuHbIM cepaM MpoecCUOHaNbHOM JeSTeIbHOCTH, YMEHHe
coBepllIaTh OCO3HAHHBIA BbIOOp Oyayineil rmpodeccu U peasM30BLIBATH
coOCTBeHHbBIE XKU3HEHHbIE TI/TaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHMIO W CamM00Opa30BaHUIO Ha
TIPOTSDKEHWH BCeM KU3HU;

7) 3K0/10rH4eCKOro BOCIIUTAHUS:

9KO0JIOTUYECKH Iiesiecoo0pa3Hoe OTHOIeHHWe K TIpUpojie KakK HCTOUHUKY
)KVU3HU Ha 3emiie, OCHOBE e€ CyIeCTBOBaHUSI;

TMOBBIIIIEHWe YPOBHSI 9KOJIOTMUECKOW KYJbTYphbl: TpUoOpeTeHHe OIbiTa
MJIAHMPOBAHUS TOCTYNIKOB M OLIEHKM WX BO3MOJKHBIX TOC/IECTBUN /s
OKpY>Karoller cpe/ibl;

OCO3HaHUWe T700a/bHOTO XapakTepa 3KO0JIOTHUYeCKHX TpobsieM U IMyTell ux
pelLleHus;

CMOCOOHOCTh  MCII0J/Ib30BaTh TMpHOOpeTaemMble TIPU HW3yueHUW OHOIOTUU
3HaHWS W yMeHUs TpH pellleHUWH MpobseM, CBSI3aHHBIX C PpalMOHA/IBHBIM
TIPUPO/IOTIONb30BaHMeM  (COO/to/ileHre  TMpaBW  TIOBeJeHUsT B TIPUPO/IE,
HarpaB/ieHHbIX HAa COXpaHeHWe paBHOBeCHUs B HSKOCUCTeMaX, OXpaHy BU/IOB,
9KocucTeM, brochepsi);

aKTMBHOE HerpusTHe [JeWCTBUM, MNPUHOCAIIMX BpeJ, OKpyKaroleu
TIPUPOJTHOM CpeZie, yMeHWe IPOTHO3MPOBaTh Heb/IaronpUsTHbie KO0JIOTHYeCcKHe
MoC/IeICTBUSI TpeANPUHUMAEMbIX JIeHCTBUI U MpeIoTBPaLlaTh UX;



Ha/IMuKe Pa3BUTOTO SKOJOTMUECKOTO MBIIIIEHHUS, SKOJOTUUeCKON KYIbTYPBHI,
OTIbITA JesiTeIbHOCTH 9K0JIOTUYECKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBAaTbCSI UMHU B T03HaBaTe/bHOW, KOMMYHHUKAaTUBHOW U COIL[MA/ILHOU
MPAaKTHKe, TOTOBHOCTU K YUaCTHIO B MPAKTHUUECKOU /leATeIbHOCTH 3KOJIOTHUYeCKOH
HaTpaB/IeHHOCTHY;

8) 1leHHOCTH HAyYHOT'0 MO3HAHUSA:

c(OpMHUPOBAaHHOCTb MMPOBO33DEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUs HayKd W OOIIleCTBEHHOMW MPAKTUKH, OCHOBAHHOTO Ha [uajiore
KyJbTYP, CIIOCOOCTBYIOII[ETO OCO3HAHHUIO CBOETO MeCTa B MOJIUKY/IbTYPDHOM MUDE;

COBepIIIeHCTBOBaHWe SI3bIKOBOM W UWTaTe/NbCKOW KY/IbTYPhl KaK CpeZCTBa
B3aUMO/IEHCTBUS MEX/TY JTFOIbMHU U TTIO3HAHUS MUDA;

TOHMMaHWe CrielupuKu OUOJIOTUM KaK HayKu, OCO3HAaHUs €& pou B
¢bopMHpOBaHMY paI[MOHATBFHOTO HAYYHOTO MBIIIEHHUS, CO3/IaHWM 11eJI0CTHOTO
nipe/icTaBieHdss 00 OKpy»KarollleM MHpe KaK O e[MHCTBe MPHPOJbl, ueloBeKa U
oO1iecTBa, B TI03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeHl U pellleHHd MpobseM
COXpaHeHusl TIPUPOJHOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUHW [I/Ii COBPEMEHHOW I[WBUIM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHS Me[ULMHBI, CO3[jaHUe TepCIIeKTUBHbIX
OUOTeXHO/IOTUM, CIIOCOOHBIX  pelllaTb  pecypcHble  MpobsjemMbl  pa3BUTUS
yeJ/I0BeUeCTBa, MOMCKA MyTel BbIX0/a U3 17100abHBIX KOJOTHUeCKUX MpobiiemM u
obecrieueHrsi  Tepexola K  YCTOWYMBOMY  Pa3BUTHIO,  PALlMOHATIbLHOMY
WCTI0/Tb30BaHUIO TIPUPO/IHBIX PecypcoB M (HOPMUPOBAHUIO HOBBLIX CTaHAAPTOB
YKU3HU;

3aMHTEPeCOBAHHOCTh B TIOyYeHWU OWOJIOTUYECKUX 3HAaHUW B  LeJIAX
TIOBBIIIIEHWsT  00IIeld Ky/JbTypbl, €CTeCTBEHHO-Hay4HOW TpPaMOTHOCTH, KakK
COCTaBHOW YacTH (DYHKIJMOHA/ILHON IPaMOTHOCTH O0ydYaroImmxcs, hopMUpyeMOM
TIpY U3yueHUH OMOIoTUY;

TIOHMMaHWe CYIIHOCTA MEeTOJIOB TI03HAHUsI, UCII0J/Ib3YEMbIX B €CTeCTBeHHbBIX
HayKaX, CIIOCOOHOCTH WCII0/Ib30BaTh IIO/lydaeMble 3HaHWS [/ aHa/ivd3a M
00BsICHEHUSI SIBJIEHUM OKDY)KaloIllero MUpa U MPOUCXOASIIHUX B HEM M3MeHEeHUH,
yMeHue [enaTb OOOCHOBaHHbIE 3aK/IOUEHUsI Ha OCHOBe HayuHbIX (DakTOB U
MMEIOILIMXCS JAHHBIX C LIeJTbI0 M0JTyUeHUsl JOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITE/IbHO HCTIO/B30BaTh OHOJIOTHUYECKHe 3HaHWS [/
peliieHus1 Ipo6JieM B peanibHBIX KU3HEHHBIX CUTYaLIWsX;

OCO3HaHWe LIEHHOCTU HAy4YHOW [leATebHOCTH, TOTOBHOCTb OCYILeCTB/ISITh
MIPOEKTHYIO U UCC/Ie/|0BATebCKYIO AesTeTbHOCTh MHAUBU/YaIbHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HeENpephiIBHOMY 00pa3oBaHUIO M
camoobpa3oBaHUI0, K aKTHBHOMY TIOyYeHWI0 HOBBIX 3HaHUW 1O OHo/OTHH B
COOTBETCTBHUHM C )XKU3HEHHBIMU TTOTPeOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripejMeTHbIe pe3yJsibTaTbl O0CBOeHUs yuebHOro mpeameta «buomorus»
BK/IFOUAIOT: 3HAuWMble /i1 (OPMHUpPOBaHWS MHPOBO33peHUSI O0YYarOIIUXCs
MeXIUCLUTITMHADHBIEe (MeXKIIpeJIMeTHbIe) oOIjeHayUyHble TOHSTHS, OTPa’karoljue
1]eJIOCTHOCTh Hay4YHOM KapTMHbI MHpa U CHelu(puKy MeTO[0B T103HaHUS,
WCIO/Tb3YEeMbIX B €CTeCTBEHHBIX HayKax (BeleCcTBO, SHeprus, siBjieHue, TMpoLiecc,
cucCTeMa, HayuHbIM (haKT, TIPUHLUII, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpusl,
uccieoBaHue,  HabmofieHVWe,  W3MepeHWe,  SKCIIepUMEHT W JIpyrue);
yHUBepcanbHble yueOHble [elicTBUS (TI03HaBaTelbHble, KOMMYHHWKAaTHBHbIE,

pEryasiTUBHBIE), obecrieunBaroLe (¢hopMHUpOBaHue (P yHKLMOHATBHOU
TPaMOTHOCTH M COI[MA/IbHOM KOMIeTeHIMd 00ydJaroiuxcs; CrocobHOCTh
oOyuaroiuxcs VICTI0JIb30BaTh OCBOEHHbIe MeXXIUCLUIIIMHAPHBIE,

MHDOBO33peHUECKHEe 3HAHWS W  YHUBEpCa/bHble yueOHble [IeHCTBUSI B
T03HaBaTe/bHOW U COLMA/IbHOMW MPaKTUKe.

B pe3ynpTaTe wu3ydeHus OuonorMM Ha ypOBHe cpeAHero  0oOIero
obpa3zoBanuss y obOyuarorjerocss OyayT chOpMHpPOBaHbI TI03HABaTe/bHBIE
YHHUBepCabHbIe yueOHbIe AeHCTBYSI, KOMMyHHKAaTUBHbIE YHUBEpCAIbHbIE yueOHbIe
NeNCTBUS, pETyISTUBHBbIE YHUBepCalbHble yueOHble [elCTBUS, COBMeCTHasI
JesITe/IbHOCTb.

MerTanpeZiMeTHble pe3y/abTaThl OCBOEHUsI TIPOrpaMMbI CpefHero 001iero
o0pa3oBaHuUsl [JO/KHBI OTPaXKaTh:

OB/1aieHue YHHUBEpCa/IbHBIMHU y4eOHBIMHU MO03HaBaTe/IbHBIMHU
JeiICTBUSAMU

1) 6a30BbIe JIOTHUECKHE AeHCTBUA:

camoCTosiTesibHO  (OpPMy/IMpOBaTb M aKTyaJu3upoBaTh  TpoOsemy,
paccMaTpUBaTh €€ BCECTOPOHHE;

WCTIO/Tb30BaTh TP OCBOEHWW 3HAHWM TIPUEMBI JIOTUYECKOTO MBIIUIEHHS
(aHanm3a, cuHTe3a, CpaBHeHUs, KiaccuurKalyy, 060011jeHNs1), paCKpbIBaTh CMbICIT
OMOMOTMUeCKUX TIOHATHH (BBIJENSATh UX XapaKTepHbIe MPU3HAKW, YCTaHAB/IWBATDH
CBSI3U C APYTUMU TIOHSITUSIMU );

OTIpefie/iiTh 1[efIN JIeATeTbHOCTH, 3ajJjaBasi IapamMeTpbl W KPUTEpUU HUX
JOCTHYKeHUsI, COOTHOCUTD pe3yJIbTaThl JesiTe/IbHOCTU C TIOCTaB/IeHHBIMU 1[e/ISIMU;

WCTI0/Tb30BaTh OMOIOrMUeCKye TIOHATUS i 00BbSCHEHHUST (DaKTOB M SIBJIEHUH
YKUBOU TIPUPO/IbI;

CTPOUTH JIOTUYECKHEe PpacCyXaeHus1 (WHAYKTUBHbIE, MAeJyKTHUBHBIE, TIO
aHaJ/IOTHH), BBISB/SATh 3aKOHOMEDHOCTH W TPOTHBOPeuUrsi B pacCMaTpPUBAaeMbIX
ABJIEHUSIX, (DOPMY/TMPOBATh BBIBOZIBI M 3aK/TFOUEHUS;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe cpeAcTBa I TIpe/ICTaBJIeHUS
CYII[eCTBEeHHBIX CBsI3ed M OTHOIIIEHHY B M3ydaeMbIX OHO/IOTHUECKHUX 00BeKTax, a



TaKKe  TPOTUBOPEUMH  pa3HOTO  PO/ia,  BbIABJIEHHbIX B Pa3/IMUHbIX
MH(}OPMAaIMOHHBIX UCTOYHUKAX;

pa3pabartbiBaTh TUIaH pellleHus1 Mpo0/ieMbl C YUETOM aHaIM3a WMEROIUXCS
MaTepyaJibHbIX U HeMaTepHUaJibHbIX PECYPCOB;

BHOCHUTbH KOPPEKTUBHI B /IeSITE/IbHOCTh, OLIeHUBaTh COOTBETCTBUE Pe3y/IbTaTOB
L|e/1sIM, OLIeHUBaTh PUCKU MOC/Ie[ICTBUH JesiTeIbHOCTH;

KOOpD/IMHMPOBaTh W  BBLIMOJIHATL paboTy B  yCJAOBUSIX  peanbHOrO,
BUPTYa/bHOTO ¥ KOMOMHMPOBAHHOTO B3aUMOZEMCTBYSI;

pa3BUBaTh KpeaTUBHOE MbIIIIEHNe TIPU PellieHrnH XKU3HeHHBIX MpobieMm.

2) 6a3oBbBIe HCC/IE0BATETIBCKHE AeHCTBUS:

BJIa/IeTh HaBbIKAMU yueOHO-HCC/IeZiloBaTe/IbCKOM M TIPOEKTHOM /IeTe/TbHOCTH,
HaBbIKaMH  pa3pellieHusi MpobseM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TOMCKY MeTOZIOB pellleHusi TPAaKTUUYeCKrX 3aJau, MPUMeHeHH!I0
pa3/IMYHbIX METOJ0B MO3HAHUS;

WCIIO/Tb30BaTh pa3/iMyHble BU/Ibl [1eITeJbHOCTU 10 MOJy4YeHHUI0 HOBOI'O
3HaHHWsS, €Tr0 UWHTepIpeTaluy, IpeoOpa30BaHHI0 U TIPUMEHEHHIO B y4ueOHBIX
CUTYyaI[USIX, B TOM UHCJIe TIPU CO3[JaHUM YUeOHBIX U COI[Ua/IbHBIX TTPOEKTOB;

dhopMHpOBaTh HayUYHBIM TUIT MBIIIEHUs], BaZleTh HAyYHOM TepMUHOJIOTHeH,
K/TFOUeBBIMU TIOHSATUSIMUA U METOZIAMU;

CTaBUTh W (OPMYy/IMPOBAaTh COOCTBeHHbIE 3a/au B 0Opa3oBaTe/IbHOM
JesiTeNTbHOCTU U YKU3HEHHbIX CUTYaLUsX;

BBbISIBJISITb TIPUUYMHHO-C/IEICTBEHHbIE CBSI3U U aKTya/JM3UpOBaTh 3aziauy,
BLIZIBUTATh THUIOTe3y €& pellleHusl, HaXOAUTh apryMeHTbl [/l [lOKa3aTe/bCTBa
CBOUX YTBep)K/IeHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUU PellleHusI;

aHa/IM3MpOBaTh TI0JiyueHHble B XOZle pelleHds 3aZilaud  pe3yJ/IbTaThbl,
KPUTHUYECKH OLIeHUBAaTh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUe B HOBBIX
YCJIOBUSIX;

JlaBaTh OL[€EHKY HOBLIM CUTYAI[UsM, OI[eHUBaTh MPHOOPETEHHDIH OIIBIT;

OCYIIIeCTB/ISITh 1[eJIeHarpaB/IeHHbIM TIOMCK TepeHoca CpejCTB U CII0COOOB
JIeNCTBYS B MPO(eCCUOHA/IbHYIO Cpeay;

yMeTh TIePeHOCHTh 3HaHWSI B TI03HABaTe/IbHYI0 U TPaKTUUeCKYyH 00/acTu
JKU3HEeesATe/IbHOCTY;

yMeTb WHTeTPUPOBATh 3HAHUS U3 PAa3HBIX MPeAMeTHbIX 0b/1acTeii;

BbIZIBUTaTh HOBbIe WJeM, Mpejjaratb OPUTrMHA/IbHbIE MOAXOJbl U pelleHwus,
CTaBUTh TTPOO/IEMBI U 3a/lauH, J0IyCKarollye abTePHAaTUBHbIE pellleHusl.

3) pabora c uadopmanueii:

OpPHEHTUPOBATHCS B Pa3/TMUHbIX UCTOYHUKAX UH(OpMaLu (TeKcTe yueOHOTO
rmocobusi, Hay4YHO-TIOMYJ/IIPHOW JiMTepaTtype, OHOJOTMYeCKMX CJOBapsixX U
CTIpaBOYHMKAX, KOMIMBIOTEPHBIX 0a3ax [aHHbIX, B VHTepHeTe), aHa/IU3UPOBATh



MHGOOPMAIHIO Pa3INUHbIX BUJOB U (DOPM ITpe/ICTaB/IeHUs], KpUTHUECKH OLIeHUBATh
eé I0CTOBEPHOCTb Y HETIPOTUBOPEUHBOCTH;

dopMy/IMpOBaTh 3arpoChl ¥ TIPUMEHSATH Pa3/IMUHbIe METOZbl MPH TOHCKe U
orbope GHosornueckoi WHbOpPMaIMH, He0OXOJUMOM AJi BBITOHEHUsT YueOHbIX
3a/1a4;

rpuoOpeTaTh OIBIT MCIO/b30BaHUS  HMHGOPMAIIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOT Wi, COBEPIIIEHCTBOBATH KYJILTYPy aKTUBHOT'O MCIIOIb30BaHUS Pa3/IMUHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTHUMAaNbHYIO  (OpMy  IIpPe/CTaB/IeHUS
6uosornueckoi nHbopmaruu (cxeMbl, rpadyKH, JUarpaMMbl, TaOIULIbI, PUCYHKH
H fipyroe);

WCTIO/Tb30BaTh HAyuHBbIM $3BIK B KauecTBe Cpe/CTBa Ipu pabore ¢
Ouvosornueckoli MHGpOpMalMel: IIPUMEHSTh XUMHUYecKue, (U3HUecKue W
MaTeMaTHYecKhe 3HaKd W CHUMBOJBI, (hOpMYyJ/ibl, abOpeBHaTypy, HOMEHK/IATYpYy,
WCIIO/Tb30BaTh W NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPeJCTBa
HarISTHOCTH;

BJaZIeTh ~ HaBBIKAMM  DPACMO3HABaHUSA M 3al[UThl  HHOOPMAIHH,
MH(MOPMAaI[MOHHON 6€30T1TaCHOCTH JIMYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH AeHCTBUAMU:

1) o0mmenue:

OCYIIeCTB/IATh KOMMYHHKAILIMK BO BCeX chepax >KU3HHU, aKTHBHO yUaCTBOBATh
B [IAJIOTe WM JUCKYCCHUU TIO CYyIIecTBY oOCy»KJaeMoil Tembl (YMeHMe 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KAEHHS OTHOCHUTE/ILHO BBITOJHEHUS IIpejjlaraeMou
3a/laui, YUYMTHIBaTh UHTEPEChl U COTJIACOBAHHOCTH TO3WI[UN JPYTUX yUaCTHUKOB
JMajiora Wik JUCKYCCHN);

pacrio3HaBaThb HeBepOasbHbIE CpeACTBa OOIeHWS, ITIOHMMAaTh 3HAueHUe
COLMANbHBIX 3HAKOB, TPEATIOCHUIOK BO3HWKHOBEHHS KOH(MIUKTHBIX CHUTYal[UH,
yMeTb CMSr4aTh KOH(MIMKTHI ¥ BECTH ITePETr0BOPhI;

BJIaZIeTh Pa3/IMUYHBIMUA CII0CO0aMM OOIIeHUs W B3aMMO/IeHCTBUSI, TTIOHUMATh
HaMepeHUsI IPYTHX JIo/iel, TIPOSIB/ISATh YBAXKUTETbHOE OTHOIIIeHHEe K COOeceiHUKY
Y B KOPPEKTHOU (popMe (hOpMy/IMpOBaTh CBOU BO3PaKeHUSI;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOIO TOUKY 3PEHHS C HCIOJb30BaHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMeCTHasi 1eTeTbHOCTh:

MOHMMAaTh W KCITO/Ib30BaTh ITPEUMYIIIeCTBa KOMaHAHONW M WHAWBHAYaTbHOMN
paboThI TIpU perieHny OMoJI0rHYecKoi TTPo6IeMbl, 000CHOBLIBAaTh HEOOXOAUMOCTh
IIPUMEHEHHS TPYTIIOBBIX (HOPM B3aMMO/EHCTBYS TIPH pellleHnH yueOHOM 3a/jauu;

BLIOMpAaTh TEMATWKy M METO/bl COBMECTHBIX [€HCTBUM C YUYETOM OOIMX
HWHTEPeCOB M BO3MOKHOCTEH Ka)k/I0T0 ujieHa KOJITIeKTHBaA;



MpUHUMAaTh  LieJid  COBMECTHOW  /IesiTe/lbHOCTH, OpraHU30BbIBaTb U
KOODJWHUPOBAaThb [JEMCTBUSI MO €€ [JOCTW)KEHHWIO: COCTaB/AThH IlJIaH [IeMCTBUM,
pacrpejiefiiTh PO C YYETOM MHEHUN Y4YaCTHUKOB, OOCY)K/aTb pe3y/IbTaThl
COBMECTHOM paboThi;

OlLleHMBaTh KaueCTBO CBOEro BKJIaJla M KaKJOT0 YyuaCTHHMKA KOMaH/bl B
o011[uii pe3y/sbTar 1o pa3pab0TaHHBIM KPUTEPHSIM;

rpejJjiaraTh HOBbIE TIPOEKThbI, OLIEHWBaTh WJed C TIO3UIUA HOBH3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKON 3HAUMMOCTH;

OCYLIECTB/ISITh TO3UTUBHOE CTpaTeruyeckoe TIOBeJileHMe B Pa3/IMUHbIX
CUTYaL[UsIX, TIPOSIBJISITH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.

OBjajieHrie yHUBEPCATbHBIMHU Pery/JIATUBHBIMU JeCTBUAMM:

1) camoopranu3anus:

WCTI0/Tb30BaTh OWOSOTMYecKre 3HaHUS i BbIAB/IEHUS TIPOO/IeM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsIX;

BLIOMpaTb Ha OCHOBe OMOJIOTUUECKUX 3HAHUU 1ie/ieBble W CMbBIC/IOBBIE
YCTAaHOBKY B CBOUX JIEMCTBUSIX W MOCTYMNKax I0 OTHOILIEHHIO K >KUBOUW MPUpOJie,
CBOEMY 37I0POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITeJTbHO OCYLL[eCTBJISAITh MO3HaBaTeIbHYI0 [1eATe/bHOCTh, BbISIBJISTH
rpo0siemMbl, CTaBUTh M (HOPMY/IMpOBaTh COOCTBeHHbIE 3a/laur B oOpa3oBaTeTbHOM
JesiTeNTbHOCTU U YKU3HEHHbIX CUTYalUsX;

CaMOCTOSITEJTLHO ~ COCTaB/ISATH IUIaH pellleHus Tpo0/ieMbl C  YYETOM
MMEIOIINXCSl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTe! U MpeATriouTeHUH;

JlaBaTh OI[eHKY HOBBIM CUTYal[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe/[MeTa Ha OCHOBE JIMUHBIX TIPe/[TIOUTeHH;

Jle/laTh OCO3HAHHBIN BHIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTH
3a pelleHue;

OLIeHUBaTh IPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh  (POPMHPOBAHWIO U TIPOSIBJIEHUIO IITMPOKOW 3pPYAWIIMN B
pasHbIX 00/1aCTSIX 3HAHWM, TOCTOSHHO IIOBBHIIIATh CBOM 00pa3oBaTe/bHbIA H
KY/IbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OL|€HKY HOBbIM CHTYal[usiM, BHOCHUTb KODPEKTHBbI B [IeATe/IbHOCTh,
OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJisIM;

BJaZileTh  HaBbIKAMU  TO3HaBaTeJbHOW  pe(ieKCMM KaK  OCO3HaHUs
COBepIlIaeMbIX [IeCTBUM U MBICMTE/NbHBIX TPOIECCOB, WX pe3yJbTaTOB W
OCHOBAHHM, WCIOIL30BaTh MPUEMBbI pedieKCHM /i1 OIleHKH CUTYyalldd, BbIOOpa
BEPHOTO pellleHus;

yMeTb OL|€EHWBaTb PUCKM ¥ CBOEBPEMEHHO TMPUHUMATh peLIeHusl 0 HUX
CHIDKEHMIO;



MPUHMMAaTh MOTMBBI M apryMeHTbl JDYTMX T0PU aHaJu3e pe3y/bTaTOB
JleATe/IbHOCTY;

3) npuHsiTHE Cebsi U APyruX:

NIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

MPUHMMAaTb MOTHBBI M apryMeHTbl JPYTMX T0PU aHaJu3e pe3y/bTaToB
JleATe/IbHOCTY;

NpU3HaBaTh CBOE TIPABO Y MPaBO PYTHX Ha OLLIKOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UL[MH JIPYTOT0 UeioBeKa.

IMPE/IMETHBIE PE3YJ/IBTATBI

[MpeameTHble pe3y/ibTaThl OCBOEHHSI COZE€p)KaHUsI yueOHOTro TrpeaMeTa
«buonorusi» Ha yriybAéHHOM ypOBHE OpUEHTHMPOBaHbl Ha obecrieueHue
npodunbHOrO  00yueHMss  oOyuwatoiquxcs — Ouosorud. OHM  BK/IFOYAIOT:
cnieLiuuueckue Ajs OMO/IOTUY HayuHble 3HAHUSI, yMeHUs U Cloco0bl 1eliCTBHUM 110
OCBOEHHUI0, UHTEPIIPeTal[ui U Mpeobpa30BaHUI0 3HAHWM, BU/IbI /1€ATEbHOCTH T10
TI0/TyUeHHI0 HOBBIX 3HAaHUW W UX TPUMEHEHUIO B Pa3/IMUHBLIX yueOHBIX, a TakKKe B
peasibHbIX JKU3HEHHbIX CUTyalusx. [IpegMeTHble pe3ynbTarhl IpefCTaBieHbl I10
rojiaM U3y4eHus.

[TpeameTHbIe pe3ysbTaThl OCBOeHUsi yueOHOro rpeamera «buonorus» B 10
K/lacce O/DKHBI OTPaKaTh:

chOpMUPOBAaHHOCTh 3HAaHWW O MecTe UM PO OHOJIOTHHM B CHUCTEME
eCTeCTBEeHHbIX HayK, B (JOpPMUPOBAHUM eCTeCTBEHHO-HAayYHOW KapTHHbI MUpa, B
MO3HAaHWM  3aKOHOB TPUPOJLI W  pellleHuH TIpobseM  palyoHaabHOTO
TIPHUPOZIOTI0/Ib30BaHUsA, O BKJ/IaJile POCCUNCKUX U 3apyOe)KHBIX YUEHBIX B Pa3BUTHE
61oJIOTUH;

B/a/leHWe CHUCTeMOM OWO/IOTHYeCKMX 3HaHWM, KOTopas BK/IIOUaeT:
OCHOBOTIOJIArarolie OUONIOTHYeCKre TepMUHbBI W TIOHATHS (JKU3HB, KJIETKa,
opraHusM, MmeTabonM3M, TrOMeocTa3, CaMOperyJisiljusi, CaMOBOCIIPOM3Be/ieHue,
Hac/ieJCTBEHHOCTb, W3MEHUMBOCTb, POCT U pa3BUTHe), OHOJOTHUYECKHEe TeOpUH
(knetounasi Teopus T. [lIBanHa, M. LllneligeHa, P. BupxoBa, XxpoOMOCOMHasi TeOpHs
Hac/meacTBeHHOCTM T. Moprana), yuenusi (H. . BaBunoBa — 0 1eHTpax
MHOroobpasusi U  TIPOMCXOXKJEHWUs  KyJbTypHBIX  pacTeHHi),  3aKOHbI
(emuHOOOpA3Usi TIOTOMKOB TIEPBOTO TIOKOJIEHWS], PacCleTyieHrs], YACTOThI ramer,
He3aBUCUMMOro HacjaenoBaHuss ['.  MeHgenss, TOMOJIOTUYECKUX PSfOB B
HacJieJCTBeHHOU W3MEHUYMBOCTHU H. . Bagsusioga), TIPUHLATIBI
(KOMILJIEMEHTapHOCTH);

B/IaJleHe OCHOBHBIMU MeTOJaMM HAyYHOrO I103HAaHUS, UCIIO/Ib3yeMbIX B
OUOMOTUUeCKUX HWCCIeJOBaHUSIX JKUBBIX 0OBEKTOB (OMucaHWe, HW3MepeHue,
HabJTI0/IeHue, SKCIIEPUMEHT);



yMeHUe BbI/Ie/ISITh CyIlleCTBeHHbIe MPHU3HAKU: BUPYCOB, KJIETOK MPOKApHOT U
9YKApUOT, OJHOK/JIETOUHBIX W MHOTOK/JIETOYHbIX OpraHU3MOB, B TOM UHCJIe
Oaktepuii, TpuOOB, paCTeHUH, )KUBOTHBIX U UeJIOBeKa, CTPOEHUSI OPTaHOB U CUCTEM
OpPraHOB DPACTeHWi, >KWBOTHBIX, UYeJiOBeKa, TPOLIeCCOB JKU3He/esTeIbHOCTH,
TIPOTEKAIOI[MX B OpraHW3Max pacTeHUH, )KUBOTHBIX U UejioBeKa, OMOIOruuecKnx
TIpolieccoB: oOMeHa BelrecTB (MeTabomM3M), MpeBpalljeHusT SHEePryuy, OpoXKeHwus,
aBTOTPO()HOIO U reTepoTpOHOr0 TUIIOB MUTaHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MHTO3a, Meii03a, rameToreHe3a, IMOpHUoreHesa, MOCTIMOPHUOHAIBHOTO Pa3BUTHS,
pPa3MHOKEHUS,  WHAMBHAYaJbHOTO  pa3BUTUs  OpraHu3ma  (OHTOTeHe3a),
B3aMMO/IeNCTBUS TeHOB, reTepo3Kca, UCKYCCTBEHHOTO 0TO0Pa;

yMeHHe YyCTaHaB/IMBaTh B3aWMOCBSI3U MEXIY OPraHOMZAMU KJIETKU U HUX
GYHKIUSIMH, CTPOEHHEM K/IeTOK Pa3HbIX TKaHeM W uX (QYHKIUSMH, MEXIY
opraHaMd W CHUCTeMaM{ OpTraHOB y pacCTeHWM, >KUBOTHBIX W YeloBeKa U WX
GYHKIUSIME, MeXAy CHCTeMaMH OpraHOB W WX (QYHKLMSIMH, MeXAy 3Taramu
oOMeHa BellecTB, ITaraMy KJIeTOUHOTO [UK/IA U XKU3HEHHBIX I[UK/I0OB OPTaHK3MOB,
jTaramMu 3MOPUOHA/IILHOTO DPAa3BUTHS, T€HOTUIIOM U (HeHOTUIIOM, (PEeHOTUTIOM U
dakTopamu cpe/ibl OOUTaHUS;

yMeHUe BbISIB/ISTH OT/IMUMTe/IbHbIe TIPU3HAKU JKUBBIX CUCTEM, B TOM UHCIIe
pacTeHuH, >)KUBOTHBIX M UeJIOBEKa;

yMeHUe WCIO/b30BaTh COOTBETCTBYHOI[ME apryMeHThbl, OHOJIOrHUecKyto
TEPMUHOJIOTUIO ¥ CUMBOJIMKY /i J0Ka3aTe/lbCTBA PO/ICTBA OPTraHM3MOB Pa3HbIX
CUCTeMaTH4YeCcKuX IpyIIr;

yMeHHe pelaTth OMoornyeckue 3a/laui, BISIB/IATh TIPUUMHHO-C/Ie/ICTBEHHbIE
CBSI3U MEXXy MCC/IelyeMbIMU OHOIOTMUeCKUMHU MPOLIeCCAMU U SIBJIEHUSIMH, [1eJ1aTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHUU T10JTyYeHHBIX Pe3y/IbTaTOB;

yMeHHe BBITOHATL JlabopaTOpHble W TIPAKTHUeCKre paboThl, COOMOAATH
TipaBu/a npy paboTe ¢ yueOHBIM 1 1abOpaTOPHLIM 000pYyO0BaHUEM;

yMeHUWe BbBIJBUTATb THUIIOTe3bl, IIPOBEPSATH WX SKCIIePUMEHTaTbHBIMU
cpeacTBamMu, (GOpPMYJUPYsl 1ieflb WCC/Ie[0BaHUs, aHAJU3UPOBATh I10/yueHHbIe
pe3yJibTaThl U [leflaTb BHIBO/IbI;

yMeHHe y4yaCTBOBaTb B yueOHO-UMCC/e[oBaTe/IbCKOM pabore 10 Ouomorum,
5KOJIOTUM U MeJULIMHe, TPOBOIMMOM Ha 0a3e LIKOJIbHBIX HAay4HbIX OOIIeCTB, U
nyOMMUHO — TIpeJCTaBAATH — TOJy4YeHHble  pe3y/ibTaThl HAa  YUEeHUUeCKUX

KOH(epeHI[UsX;
yMeHHe OlleHHMBaTh 3THYeCKHWe acTeKTbl COBPEMEHHBbIX HWCC/IeZlOBaHUM B
obmactu  Guosornu W MeAWIMHBI  (KJIOHWPOBaHWE,  HMCKYCCTBEHHOE

OTJIO/IOTBOPEHMe, HallpaB/ieHHOe H3MeHeHHe TeHOMa U CO3/aHWe TPaHCTeHHbBIX
OpraHH3MOB);



yMEeHHE OCYIIeCTB/ISAT, OCO3HAHHBLIM BLIOOp Oyayiied mpodecCroHaTbHOM
JesiTe/IbHOCTU B 00s1acTu OM0/IoTUd, MeAULIMHBI, OMOTeXHOJIOTHH, BeTepHuHapuH,
CeJIbCKOTO XO035MCTBa, MULLEBOW MPOMBILLIIEHHOCTH, YTayOisTh Mo3HaBaTe/IbHbIN
MHTepec, HarlpaB/ieHHbIN Ha OCO3HAHHBINA BHIOOP COOTBETCTBYMOIIEeH rpodeccuut U
NpoZio/bKeHre  OuoioTuueckoro 00pa3oBaHUSI B OpraHM3alUsX CpPeJHero
npohecCHOHaTLHOTO U BhICIIero 06pa3oBaHUsl.

[IpeameTHbIe pe3y/bTaThbl OCBOEHUSI yueOHOro rpeameTa «buonorus» B 11
K/1acce JOJDKHBI OTPaXKaTh:

chOpMHUPOBAaHHOCTh 3HAaHWK O MecTe W PO OHOJIOTHHM B CHUCTEME
eCTeCTBEHHBbIX HayK, B (OpPMUPOBAaHHWH COBPEMEHHOM eCTeCTBEHHO-HayYHOU
KapTUHBI MHpa, B TI03HAHMWM 3aKOHOB TIPUPOJbI U PEIIeHUUA IKOTOTMUeCKUX
npobsieM uejioBeUeCTBA, a TakKKe B PpeIIeHWHd BOMPOCOB PALMOHATBHOTO
TIPUPO/IOTIOIb30BaHusl, U B ()OPMUPOBAHUU LIEHHOCTHOT'O OTHOILIEHUs K TIPUPO/eE,
o0I11eCTBY, Ue/I0BEKY, O BK/aZle POCCUMCKUX M 3apyOe)KHBIX yUEHBIX-OHMO/IOTOB B
pa3BUTHe OHOJIOTHY;

yMeHue B/aJileTh CUCTeMOW OHOJOrMuecKuX 3HAHWM, KOTOpas BKJ/IOUaeT
oripefieJieHUsT W TIOHMMaHHe CYIIJHOCTH OCHOBOIIOJ/IAraloIinx OHUoIoruueckKnx
TEPMUHOB W TIOHATHM (BUJ, SKOocucTeMa, Ouocdepa), Ouonornueckde TeopuH
(sBosmoroHHas Teopus Y. /lapBrHa, CUHTeTHUYECKasi TEOPUS SBOJIIOLIMU), YUEeHHUS
(A. H. CeBepuioBa — 0 nyTaXx M Hanpas/eHUsX 3BomoLuu, B.M. BepHazackoro — o
buocdepe), 3ak0oHbI (reHeTUUeCKOTO paBHOBecus: k. Xapau u B. BatinOepra,
3apoapinieBoro cxoactea K. M. bapa), mpaBuna (Muammyma FO. JIubuxa,
9KOJIOTUUeCKOW MNUpaMU/bl 3HEepruv), rumnoTesbl (rumnore3a «mupa PHK» VY.
I'unbepra);

yMeHue  B/aJleTb ~ OCHOBHbIMU  METOJAMM  HAy4yHOro  I103HaHWUS,
WCTI0/Tb3yeMbIMU B OMO/IOTMYeCKUX UCC/IeJOBAaHUSIX KUBBIX 00BEKTOB U SKOCHUCTEM
(ommcanue, u3MepeHue, HabOJIO/leHUe, SKCIIEPUMEHT), CI0COOaMH BBISIBJIEHUS U
OLIeHKH aHTPOIIOTeHHbIX U3MeHeHU B MPUPO/Ie;

yMeHUe BBIJIeJIATh CYIeCTBeHHble TIPU3HAKW: BHJOB, OHOTeoI|eHO30B,
9KocUcTeM U Ouocdepsl, CTaOMIU3UPYIOIIEr0, [ABWKYILErO0 U pa3pbIBalOIero
€CTeCTBEHHOI' 0 otbopa, aJ1JI0NaTPUYeCKOro 17| CUMITIaTPUUECKOTO
BHI000pa30BaHusl, BJIUSHUS IBWKYIIAX CHJT BOJIIOLMY Ha TeHOMOH/] ITOMYJISIHH,
TIPUCITIOCOO/IEHHOCTH OPTraHK3MOB K cpefie 00MTaHUs, uepe/JoBaHUs HarpaBIeHU
3BOJIIOLIMM, KDYTOBOPOTA BEIECTB U MIOTOKA SHEPTUU B SKOCUCTEMAX;

yMeHMe YCTaHaB/MBaTb B3aMMOCBSI3M MEXAY TpOLIeCCAMHU  3BOJIIOLIUH,
JBIDKYI[MMU CWJIAMM aHTPOIMOreHe3a, KOMIIOHEHTaMHU Pa3/MYHbIX SKOCUCTEM U
TIPUCIIOCOOIEHUSIMUA K HUM OPTaHU3MOB;

yMeHUe  BbISB/ISTb  OT/IMUMTE/bHblE  TIPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCIIOCOO/IEHHOCTh BU/IOB K cpefle 0OWTaHusi, abMOTUUECKUX U OMOTUYECKUX



KOMITOHEHTOB ~ 3KOCHCTEM, B3aUMOCBSI3el OpraHuM3MOB B  COOOIIecTBax,
AHTPOTIOT€HHBIX N3MEeHeHHUI B 3KOCHCTeMax CBOel MeCTHOCTH;

yMeHHe WCIO/b30BaTh COOTBETCTBYHOI[ME apryMeHThbl, OHOJIOrHYeCcKY¥o
TEePMUHOJIOTUIO Y CUMBOJIMKY [JIsl [JOKa3aTeabCTBa PO/ICTBA OPraHU3MOB pPa3HBIX
CUCTeMaTHUeCKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U Cpe/ibl OOUTaHMsl, eUHCTBA
YyeslOBeUeCKMX pac, HeoOXOAWMOCTM COXpaHeHWsi MHOrooOpasusi BHOB U
9KOCHCTEM KaK yCJIOBHSI COCYIIIeCTBOBAHMS TIPUPOABI U Ue/IOBEUeCTBa;

yMeHUe peliaTh OMosoruyeckuie 3a/jauu, BbISIB/IATh IPUUMHHO-C/Ie/ICTBEHHbIe
CBSI3U MEX[Y UCC/IelyeMbIMU OHOIOTHYeCKUMH TIPOLIeCCaMU U SIBJIEHUSIMHU, [e/laTh
BBIBO/IbI Y TIPOTHO3bI HA OCHOBAHUHM TIOJTYYeHHBIX Pe3y/IbTaToB;

yMeHUe BBITIO/IHATL JlabopaTOpHble U TMpakThueckrhe paboThl, cO0/r0/IaTh
TipaBu/Ia rpu pabore ¢ yueOHbIM U 1abopaTOpHLIM 060pyI0BaHKEM;

yMeHWe BBIJBUTaTh THIIOTe3bl, TIPOBEPSTh WX HSKCIePUMEHTATbHbBIMU
cpeacTBamMy, (GOpMYJHpPYs LeJib WCCIe[OBaHUs, aHaIM3UPOBaTh I10/yYeHHbIe
pe3y/bTaThl U [leflaTh BbIBOABI;

yMeHUe yuaCTBOBaTh B yueOHO-HCC/Ie[joBaTebCKOM paboTe 1o 6Guosioruy,
5KOJIOTUU U MeJIMIFHe, TPOBOJUMON Ha 0a3e MIKOJBbHBIX HayuHBIX OOIIECTB, U
nyO/IMYHO ~ TIPe/ICTAaB/ISATH  TOJyYeHHbIe  pe3y/bTaThl HAa  yUYeHWYeCKUX
KOH(pepeHLUsX;

yMeHUe OLIeHWBaTh TUIIOTe3bl U TEOPUU O MPOUCXOXK/EHUU >KHU3HH, YesloBeKa
U 4esloBeUYeCKUX pac, O TMPUUWHAX, TIOC/IEACTBUSX U CIIOCO0ax TpefoTBpalleHUs
r7100a/IbHBIX U3MeHeHul B brocdepe;

yMeHUe OCYIeCTB/STb OCO3HaHHbIM BbIOOp Oyayilieil mpodeccroHanbHON
JesiTeTbHOCTU B 00/1aCcT OMOIOTUH, IKOJIOTUH, TIPUPO/IOTI0/Ib30BaHUS, MeAULIHEI,
OMOTeXHOJIOTUH, TICMXOJIOTUM, BeTePUHApWH, CebCKOTO XO3WCTBA, IHUIIEBOU
MIPOMBILIUIEHHOCTH, YI/yO/IATh TIO3HABaTebHbI WHTEpeC, HarpaBjeHHbIM Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYMOIIeW  mMpodeccud U MPOJAOKEHUe
buosiornueckoro obpa3oBaHusi B OpraHU3aldsX CpefHero rnpodecCUoHaIbHOTO U
BbICIIIero 0Opa3oBaHMsI.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIeKTPOHHbIe
HaunmveHoBaHMe pa3/ie/ioB U TeM (iudpposBbie)
Ne n/m Koutposbubie | [IpakTuuecku
NporpamMMsbI Bcero oOpa3oBare/IbHBIE
padoThI e padoThbI pecypcn
1 buosiorus Kak Hayka 1
2 JKuBbIe CUCTEMBI U UX U3yUYeHHe 2
3 buosnorus kinetku 2 0.5
4 XuMunueckasi OpraHuM3aLus KieTku 10 1
5) CTpoeHye 1 QYHKLMU K/I€TKH 8 2
6 OOMeH BelleCTB U TIpeBpalljeHre SHePTUd B 9 1
KJ/IeTKe
7 HacnencrBeHHast UHpopmaius u 9 0.5
peanu3arst eé B KIeTKe )
JKW3HEeHHBIHN 1[UKI KIeTKU 6 1
Ctpoenue u GyHKLUU OPraHU3MOB 17 1 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HaC/IeACTBEHHOCTH U 5 0.5
HM3MEHUYMBOCTU OPraHU3MOB
12 3aKOHOMEepHOCTH HacJ/1eICTBEHHOCTU 10 1
13 3aKOHOMEPHOCTHA U3MEHUUBOCTHU 6 1
14 ['eHeTrKa yesioBeKa 3 0.5
15 CeJiek1jusi OpraHu3MoB 4 1
16 BrOTeXHO/IOTHSI U CHHTeTHYeCcKast OMoIorust 4 1




17

PesepBHOe Bpemsi

OBLIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME

102

13










ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KoyimuecTBo uacoB O/1eKTpOHHbIE
No ara u(pposbIe
n/n Tema ypoka Bcero Kourposeubie | Ipakrutecku fl[3y'-IEHI/IH ]:6[()1::;0B3TEJIBHLIE
pPadoThI e padoThbI pecypen1
1 YpoBHeBast OpraHu3alLusi )KUBBIX CUCTEM 1
5 VcTopusi OTKPBITHS U U3yUeHUsl K/IeTKH. 1
Kiietounas Teopus
MeTo/bl MOJIEKYJIIPHOM U KJIETOUHOU
6uonoruu. [TpakTrueckas paboTa
3 «/3yueHne MeTO/I0B K/IETOYHOU 1 0.5
6uonoruu (xpomarorpadwus, '
ynekTpodopes, AuddepeHipaibHOe
LeHTpudyruposanue, [TLP)»
4 JKuBBIe CHCTEeMBI U UX CBOKWCTBA 1
XUMUYeCKUM COCTaB KIeTKU 1 1
5 MuHepasibHbIe Bell[eCTBa KJIeTKH, UX 1
Buosioruueckasi poJib
OpraHuyeckue BelllecTBa KJIeTKU —
7 6enku. JlabopaTropHasi paboTa 1 0.5
«Ob6HapyxeHHe 6e/IKOB C TIOMOII[bIO '
KaueCTBEHHbBIX peaKLiii»
3 CBoiicTBa, Knaccupukanys U GyHKLHAN 1
OenkoB
9 OpraHuyeckrie BelecTBa KIeTKH — 1

yrjeBO/JbI




10

OpFaHI/I‘JECKI/Ie BelljeCTBa KJIE€TKHU —
JIMTIN I BI

11

Hyxkneunossle kucnotsl. JJHK u PHK.
JIabopaTopHas pabora «/ccnenoBaHue
HYKJIEMHOBBIX KUCJIOT, BbI/IeJIEHHBIX U3
KJIETOK pPa3/IMYHbIX OpPraHU3MOB»

0.5

12

Crpoenuie u @ynkiuu AT®. [Ipyrue
HykeosuaTpudocdarsl (HTD)

13

CekBennposanuve [IHK. MeTtozb!
reHOMUKH, TPAaHCKPUIITOMUKH,
[IPOTEOMUKU

14

MeTtozp! CTPYKTYpHOM Oro0run

15

Twuribl KJIeTOK. HPOKapI/IOTI/I‘—IeCKaﬂ KJIeTKa

16

CtpoeHue 5yKapyuOTHYeCKON KJTeTKHU.
[TpakTryeckast pabora «/3yueHue
CBOMCTB K/IeTOYHON MeMOpaHbI»

0.5

17

HOBQPXHOCTHLII‘;I dallllapaT K/JIeTKH

18

OpHomMeMOpaHHbIe OPraHOU/IbI KJIETKH.
[pakTueckast pabota «V3yueHve
JBYDKEHUSI [JUTOTIIa3MbI B PaCTHUTE/TbHBIX
K/IeTKax»

0.5

19

Brosiorust Kak KOMITJIeKCHast Hayka M Kak
YacTb COBPEMEHHOr0 00I1IecTBa

20

[ToslyaBTOHOMHBIE OPraHOM/IbI KIIETKU:
MUTOXOH/IDUH, TIacTU/bl. JTabopaTopHast
pabora «VccienoBaHue 11a3mMosnm3a u
JleTlIa3MoJ/i3a B PACTUTE/NbHBIX K/IeTKax»

0.5

21

HEMEM6paHHBIe OpraHon /bl KJI€TKN




22

CrpoeHue U QyHKLUU sipa

23

CpaBHHUTe/TbHASI XapAKTEPUCTHKA K/IETOK
sykapuorT. JlabopaTropHasi pabota
«/I3yuenue cTpoeHMs KJI€TOK Pa3/IMUHbIX
OpraHU3MOB»

0.5

24

ACCUMUIIALNS U JUCCUMUISILIS — JIBe
CTOpOHBI MeTabos3Ma. Turbl oOMeHa
BerlecTB. JTabopaTopHast pabota
«/3yueHre KaTaTUTUUECKOM aKTUBHOCTH
depmeHTOB (Ha IpUMepe aMuIasbl Un
KaTasiasbl)»

25

@depMeHTaTUBHbBIN XapakTep peakLii
K/JIeTOUHOTo MeTabomi3ma. JlabopaTtopHast
pabota «/3yueHne epMeHTaTUBHOTO
paciijerieHusi IepoKCcrzia BOZI0poAa B
PaCTUTE/ILHBIX U )KUBOTHBIX KJI€TKaX»

0.5

26

Benku-akTHBaTOPBI ¥ OeTKU-UHTUOUTOPBI

27

ABTOTpOGHBIN THIT 0OMeHa BeleCTB

28

doTocunTe3

29

XemocuHTe3. JlabopaTropHasi paboTa
«CpaBHeHHMe MporieccoB (OTOCUHTE3A U
XeMOCHHTe3a»

0.5

30

AHaspobHbIe opraHu3Mbl. Bu/ibl
Opoxxenust. JlaboparopHast paborta
«CpaBHeH#Me MpoIieCcCoB OPOXKeHUs U
JIbIXaHUSI»

31

A>pobHbIe OpraHU3MBbI. JTarlbl
JHEPreTHUecKoro ooMeHa




OHeprust MeMOpPaHHOTO rpajiieHTa

32 rpotoHoB. CuHre3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakijuu MaTpUUHOIo CHHTe3a
34 TpaHCKpUILYS — MaTpUYHbINA CUHTE3
PHK
35 TpaHcyALMs v eé 3Tarbl
36 KopvpoBanve aMUHOKHACIOT. Posb
pubocom B brocrHTe3e Oeska
37 Opranusanysi reHOMa y IpPOKapuoT 1
5YKapuoT
38 MosekynsipHble MeXaHU3Mbl SKCIIPeCCUN
reHOB y 3yKapuoT
Bupycbl — BHeK/IeTOUHbIe (POPMbI XKU3HU
39 ¥ oOsraTHbIe mapa3uThl. [IpakTuueckast 0.5
pabora «Co3zaHre Mo/ie/ii BUpyCa»
40 BupycHble 3ab0/1eBaHUSs UesioBeKa,
JKABOTHBIX, paCTeHUN
41 HaHoTexHo0TvK B OUOJIOTHU U
MeJuLHe
42 JKU3HeHHbIM LUK/ KJIeTKU
43 Martpuunsiii cunre3 JJHK
Xpomocomsl. JTabopaTopHasi pabora
44 «/3yueHrie XpOMOCOM Ha I'OTOBBIX 0.5
MHUKpOIIpernaparax»
45 [enenvie KeTKU — MUTO3
46 Tunbl kK1eTok. KapyuokrHes U LUTOKUHE3. 0.5




JlaboparopHasi pabota «HabsrogeHne
MHTO3a B K/IeTKaX KOHYMKA KOpeIlIKa JIyKa
(Ha rOTOBBIX MUKpPOTIperiapaTax)»

47 PerysisiLiys )KM3HEHHOT 0 LJUKJ/Ia KJIeTOK

48 Opranusm Kak eJMHOe Liejioe

49 Tkanu pacrenuit. JlaboparopHasi paboTa 0.5
«/3yueHure TKaHel pacTeHU» '
TKaHU KMBOTHBIX U YeJIOBeKa.

50 JlaboparopHast paboTta «l3yueHure TKaHei 0.5
JKUBOTHBIX»
Opranbl. CHUCTEMBI OPraHoB.

51 JlaboparopHasi pabota «/3yueHue 0.5
OpraHoB LIBeTKOBOI'O PaCTeHUsI»

52 Ornopa Tesia opraHU3MoB

53 [BrKeHre OpraHu3MOB

54 IIuTaHne opraHr3aMoB

ec ITuTaHye MO3BOHOYHBIX )KUBOTHBIX.
[uieBaprTe/ibHas cUCTeMa YesloBeKa

56 [pixaHvie opraHv3mMoB

57 [lpIxaHue M03BOHOUHBIX )KUBOTHBIX U
yesioBeKa

58 TpaHcropT BelecTB y OpraHu3MOB

59 KpoBeHoCHas crcTema 03BOHOUHBIX
JKUBOTHBIX U YeJIOBeKa

60 BoifienieHne y opraHmu3MoB

61 3aimra y OpraHvusmMoB

62 VMmyHHas cucteMa yesioBeka




Pa3apakrMOCTb U peryJisius y

63
OpraHu3MOB
64 ['ymopanbHas perynsauys U SHA0KPUHHAs
CUCTeMa )XMBOTHBIX U YesloBeKa
65 DOopMBI pa3MHOXXEeHUs1 OPraHU3MOB
66 [TonoBoe pa3sMHOXeHHe
67 Meiio3
'amerorene3. O6pa3oBaHue U pa3BUTHE
68 T0JIOBBLIX K/1eTOK. JlTabopaTopHast paboTta 0.5
«/3yueHne cTpoeHus MOJIOBBIX K/I€TOK Ha '
TOTOBBIX MUKDOTperiapaTax»
69 VnpuBuyanbHOe pa3BUTHE OPraHM3MOB
— OHTOreHe3
70 3aK/azika OpraHoB U TKaHeM U3
3apO/ibILLIeBBIX JIUCTKOB
PocT 1 pa3BuTHe XUBOTHBIX.
71 JIabopaTopHas pabota «BrisiBiieHue 0.5
MPU3HAKOB CXOZCTBA 3apO/blLeit
MO3BOHOUHBIX )KUBOTHBIX»
PasMHOKeHMe M pa3BUTHe pPaCTeHUM.
7 JlabopatopHasi pabota «CTpoeHue 0.5
OpraHoB pa3MHO>KEeHHSI BBICILINX
pacTeHUI»
7 VcTopus CTaHOBJ/IEHUS U Pa3BUTHUS
reHeTHKU KaK HayKu
74 OCHOBHBIE MTOHATHS U CUMBOJIbI 0.5

reHeTHKH. JlTabopaTopHast paboTa
«[Ipo3otusia Kak 00BbEKT reHeTUUeCKUX




HCClleIOBaHUN»

3aKOHOMEpPHOCTH Hac/ie/|0BaHus
MpY3HaKOB. MOHOTHOPHIHOE
ckpeluBaHue. [IpakTrueckasi paboTta

75 1 0.5
"N3yueHue pe3y/bTaTOB
MOHOTUOPUIHOTO CKPElL[UBaHUS Y
Zpo30¢ub"

76 L{uTonornueckre 0CHOBBI 1
MOHOTHOPHUIHOTO CKPeIUBaHUs

77 AHanusupyolllee CKpeljiBaHue. 1
HemnosiHoe joMyHUpOBaHMe
IurubpuHoe CKpeIrBaHHe.

78 [TpakTuyeckas pabora «V3yueHue 1 0.5
pe3y/bTaToOB JUTHOPUAHOTO '
CKpellMBaHUs y IP030(UIbI»

79 LluTo/I0rHYeCKre OCHOBBI AMTHOPHHOTO 1
CKpelLUBaHUs

80 CuerieHHOe Hac/ieJoBaHUe TIPU3HAKOB 1

81 XpOMOCOMHasi TeOpUsi Hac/1eCTBeHHOCTH 1

82 I'eHeTuka mona 1

83 ['eHOTHN KaK 11e/I0OCTHasI CUCTEMA 1

a4 ['eHeTUUeCKUI KOHTPOJ/Ib Pa3BUTHS 1
pacTeHUM, )KMBOTHBIX U YeJIOBeKa

85 V3MeHUMBOCTb TIPU3HAKOB. Br/bl 1
HW3MEeHUYUBOCTU

86 MoudukalioHHasi U3MeHUHMBOCTh 1

87 BapualvoHHbIM psiJl ¥ Bapyal[dOHHasI 1 0.5




KpuBasi. JlabopaTopHasi pabora
«HccnepoBanue 3aKkOHOMEPHOCTeM
MOAU(DUKALIMOHHON N3MeHUUBOCTH.
[TocTpoeHue BapyUallMOHHOTO psiJia U
BapUallMOHHON KPHUBOI»

88

I'eHoTHIIMUECKast U3MEHUMBOCTD.
KomOuHaTHBHAsI U3MEHUMBOCTh

89

MyTaioHHast '3MeHYUBOCTb.
[TpakTueckasi pabora «MyTauuu y
Zpo30¢ubl (Ha TOTOBBIX
MUKpoOMpernaparax)»

0.5

90

3aKOHOMEpPHOCTH MYTaLMOHHOT' O
rpotiecca. JMUreHeTUKa U SMMreHoOMUKa

91

I'enetuka yesoBeka. [IpakTuueckas
pabora «CocTaB/ieHe ¥ aHa/Iu3
POZIOCTIOBHOW»

0.5

92

MeTo/ibl MeUIIUHCKOW TeHeTUKU

93

3HaueHHe MeIUIIUHCKOW reHeTUKU B
rpeZioTBpall|eHrH 1 JileueHUU
FeHeTUYeCKUX 3a00/1eBaHUN yesioBeKa

94

OCHOBHbIE TIOHSITUS CeeKLIWH.
JIabopaTopHasi pabora «/3yueHue COPTOB
KYJIbTYPHBIX paCTeHUM 1 TIOPOJ
JIOMAIITHUX KUBOTHBIX»

0.5

95

MeTo/ibl CeeKIMOHHOMN paboThI.
JlabopaTtopHasi pabota «/3yueHue
METO/IOB CeJIeKIIUU PACTEHUI»

0.5

96

HocTiKeHUs ceeKLMy pacTeHUH U




>KUBOTHBIX. [IpakTueckast pabora
«[IpuBUBKa pacTeHUI»

CoxpaHeHue, U3y4yeHHe U UCI0/Ib30BaHue

97 1
reHeTUYeCKUX pecypcoB
broTexHo/0rMs Kak Hayka ¥ oTpacib

98 nipou3BozcTBa. [IpakTrueckast paboTa 1 0.5
«/3yuenrie 00 bEKTOB OMOTEXHOTIOTHUM»

99 OCHOBHBbIe HamnpaB/IeHUs] CAHTETUYEeCKOU 1
buosorun

100 XpOMOCOMHas ¥ TeHHasi UH)KeHepust 1

101 MeauiMHCKYe OMOTeXHOIOTHUI 1

102 [ToBTOpEHME, 0606LueH1:1e, 1
cucTeMary3alys 3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 102 135

[TPOI'PAMME










YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI JI1 YUUTEJIA

ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETU

MHTEPHET






