MMHUCTEPCTBO ITPOCBENIEHUS POCCUVICKOI ®EAEPAIIVIN
MuHHCTepCcTBO 00pa3oBaHus U HayKu Pecnyosinku [/larecran

AJMHUHHCTPAIUA TOPO/ICKOro oKpyra "ropoj lepoeHt"

MBOY "COIIINe8"

PACCMOTPEHO COI'JIACOBAHO YTBEPXJIEHO
Pyxosomurens 1IIMO Jamecturens aupektopa [J luPuﬁTﬁﬁ ME@)&CDLU

ECTECTBEHHO- no YBP ;:ls K
FLL YT
MAaTeMaTHYeCcKOoro LUK %// fr- &?_/ ,f?

%{/’ HF!HLH-EI[ i ¥ ',I':*."I L r. flepSe }Umﬁé
4 Kpiouxora O.B. @%Hﬂ _ »
[Iporokon Nel or 4 h&sm, s ot _4 ir.

ot «28» asrycra 2023 r. @ '

PABOYAS [TIPOTPAMMA
(ID 1637685)

yueOHOro nipegmera «buosiorusi. Yr/1y0/ieHHbIA yPOBEHb»

nst ooyuaromuxcst 10 -11 kmaccoB

HMepoent 2023



INOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 yuebGHOMY TmipeameTy "buonorusa" (mamee - Owosorus) Ha
ypoBHe cpeaHero oOiero obpa3oBaHust pa3paboTaHa Ha OCHOBe DefiepasbHOTO
3aKoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Penepaiim»,
dI'OC COO, KoHuermu IpernojaBaHus yueOHoOro rmnpeameTra «buosorus» u
OCHOBHBIX T10JI0’KeHUH (peiepanbHOM paboueii TporpaMMbl BOCITUTAHUSI.

YuebHbiii nipeiMeT «buosiorusi» yriayOnéHHOro ypoBHsi u3yuyeHus (10-11
K/IaCChI) sIBJISIETCSI OHUM W3 KOMITIOHEHTOB mpeiMeTHOM obsactu «EcTecTBeHHO-
HayuHble TipeAMeThbl». CorsacHo mnosoxkeHusm PIOC COO mnpoduibHbIE
ydyeOHbIe TIpeIMeThI, M3ydyaeMble Ha yriayO/séHHOM YpOBHeE, SIBJISIIOTCS CII0OCOOOM
muddeperiaiiii  00yueHUsI Ha YpOBHe cpefiHero oOiero obpa3oBaHus U
MPY3BaHbl 00EeCIeunTb MPEeeMCTBEHHOCTh MeX/y OCHOBHBIM OOIIWM, CpeqHUM
o01mM, cpeHUM TIpodeCcCrOoHANTBHBIM U BBICIIIMM 06pa3oBaHueM. B To >ke BpeMms
KOKAbIH M3 9TUX Yy4eOHBIX TpeAMeTOB JO/DKeH ObITb OpPUeHTUpPOBaH Ha
TIPUOPUTETHOE pellieHre 00pa30BaTe/bHbIX, BOCIUTATE/NbHBIX W pa3BUBAIOIIUX
3ajlau, CBsi3aHHbIX C mMpodopueHTalell 00yJarIIUXCS W CTUMYJIUPOBaHUEM
WHTepeca K KOHKDeTHOW 00/1acTH Hay4yHOTO 3HaHWS, CBSI3aHHOTO C Ouosioruei,
MeIULIMHOW, SKOJI0THeM, TICUX0/I0THUeH, CIIOPTOM WU BOEHHBIM JI€/I0M.

[TporpamMma 1o yuebHoMy rmipeaMeTy "Buosnorus” fAaét rpejcTaBieHHe O
[[eJid M 3a/ladaxX u3yueHus yuyeOHoro mpeamera «buosorusi» Ha yriy0iéHHOM
yYPOBHe, oripejiefisieT 00si3aTe/lbHOe (MHBapHaHTHOE) TIpeIMEeTHOe COZiep>KaHue, ero
CTPYKTYDUDOBaHWe TIO0 pas3fejaM UM TeMaM, paclipefie/ieHde M0 KJjaccawm,
peKoMeH/lyeT T0C/Ie[JOBaTe/IbHOCTb M3yueHUsi yueOHOro Marepuasa C Y4ETOM
MEXMPeAMETHBIX W BHYTPUIIPEJMETHBIX CBsI3€M, JIOTUKU y4eOHOro mporiecca,
BO3PAaCTHbIX 0cCOOeHHOCTeM obydaromuxcs. B mporpamme mo  6Guosiorun
peasiM30BaH TPUHIUI TIPEeMCTBEHHOCTH C U3yueHHWeM OHOJIOTMM Ha YpOBHe
OCHOBHOro  obmiero obOpa3oBaHusi, Osarojaps ueMy MpPOCMaTpUBAaeTCs
HarpaB/eHHOCTb Ha  TIOC/e[ylollee pa3BuTHe  OWOJIOTUYECKUX  3HAHWH,
OpPHEHTHPOBAHHBIX Ha (POpMUPOBaHWE eCTeCTBEHHO-HAayYHOTO MHPOBO33peHUs,
9KO0JIOTUYECKOT0 MBbIIIIeHUs, TIpeJCTaB/eHnd O 3[40pOBOM oOpase >KW3HU, Ha
BOCTIMTaHUWe OepeXXHOr0 OTHOIIIEHHsS K OKpYyyKarollleld NpupoaHoi cpefe. B
nporpaMMe 1o OMOJIOTMM TakKXKe IM0Ka3aHbl BO3MOKHOCTH YyueOHOro TrpegMeTa
«buonorust» B peanmusanmu  TpeboBanuii. PI'OC COO K TUIAHUPYEMBIM
JMYHOCTHBIM, MeTarpeAMeTHbIM W TIpeJIMeTHBIM pe3y/jbTaTaM OO0yueHUsI U B
¢bopMHpOBaHHMY OCHOBHBIX BH/IOB yueOHO-TIO3HABaTe/JIbHOW  /leATebHOCTH
00yuarIIyXCcss TI0 OCBOEHUIO Cojflep)KaHus Ouosoruueckoro oOpa3oBaHusi Ha
ypOBHe cpefiHero o6iiero obpa3oBaHusl.

YueOHbIN TIpeaMeT «bronorusi» Ha ypoBHe cpefHero oOimero obpa3oBaHus
3aBepilaeT Ouosiornyeckoe oOpa3oBaHMe B IIKOJe U OPUEHTHPOBAH Ha



paciiiMpeHye 1 yriayOieHyde 3HaHUN OOYYarOIIMXCS O JKUBOM MPHPOJeE, OCHOBaX
MOJIEKYJIIPHOM ¥ K/IeTOUHOW OMO0orHH, 3MOPHOJIOTHUA W OWOJIOTUH Pa3BUTHS,
T'eHeTHKH, CeTeKIUH, OMOTeXHOJIOTHH, SBO/TIOIIMOHHOTO YUEHUSs U SKOJIOTUH.

V3yuenune yuebHOro mnpeamera «buosorus» Ha yriayO/JieHHOM YpOBHe
OPHMEHTUPOBAHO Ha TIOJTOTOBKY OOyYalOIMXCS K TIOC/AeAYIOIEMY TIOTyUeHUIO
buonornueckoro obpa3oBaHMs B By3ax W OpraHuM3alUsX  CpegHero
npodeccroHanbHOr0 06pa3zoBaHusi. OCHOBY €ro CoZiepKaHusi COCTaB/IsieT CUCTeMa
OvonorMuecKUx  3HAHWM, TIOYYeHHbIX TIpU  U3yueHHWW  00ydJaromyMuCs
COOTBETCTBYIOI[UX CHUCTEMATUUECKUX pa3ZiesioB OMOJIOTHY Ha YPOBHE OCHOBHOTO
obrrero obpaszoBanusi, B 10—11 Kmaccax 3T 3HaHHUSA TOJy4YalOT pa3Buthe. Tak,
paciiipeHbl ¥ yriaybieHbl OHOJIOTHUYECKHe 3HAaHHS O pACTeHUsX, JXKUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me ue/ioBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHATETbHO BK/TFOUEHBI OMOJIOTHYeCcKre CBe/leHHs TTPUK/IaHOTO U TIOMCKOBOT'O
XapakTepa, KOTOpble MOKHO HCITI0/Ib30BaTh KaK OPHUEHTUPHI [ijis TOC/eyIoIIero
BbiOOpa mpodeccun. Bo3Mo)kHa TakKe MHTerpauyst OWOIOTMUYeCKHWX 3HaHUW C
COOTBETCTBYIOI[MMHU 3HAHUSMMU, TTOTYYeHHBIMH OOYyUarol[UMHUCS TIPH H3yUeHUH
bu3uKY, XuMuy, reorpadvv ¥ MaTeMaTHKU.

CTpykTypa TIporpaMmbl TI0 yuebHOMy mnpeamety "buosnorus" orpaxaer
CHCTEMHO-YPOBHEBBIH ¥ SBOJIFOI[MOHHBIM TOAXOAbI K H3y4eHHI0 OHOJIOTHH.
CorsiacHO UM, U3y4aroTCsl CBOMCTBA Y 3aKOHOMEPHOCTH, XapaKTePHbIe [I/Is XKUBBIX
CHCTeM pa3HOTO YPOBHSI OpraHW3al[{H, BOJIIOLMH OpPraHUUeCcKoro Myupa Ha 3emiie,
CcoXpaHeHHs OHMOJIOTUUECKOro pa3HooOpa3usi TumaHeTtel. Tak, B 10 Kmacce
M3yuyaloTCsl OCHOBBI MOJIEKY/ISIDHOM W K/IeTOUHOW OWOJIOTHH, SMOpPHOJIOTHUHM U
OWOMOTUM Pa3BUTHS, TEHETUKH W CeJIeKI[UH, OMOTeXHOJIOTUH M CHHTETHYeCKOMH
OMOJIOTHH, aKTyaJM3HUPYIOTCS 3HaHWS OO0yuaromuxcs 1Mo OoTaHHKe, 300/I0THH,
aHaToMuHY, (usnrosoruu uesioBeka. B 11 Kjacce M3y4arOTCs SBOJIHOL[MOHHOE
yueHue, OCHOBbI 9KOJIOTHUHY U yueHHe 0 brocdepe.

YuebHbIW  TipeaMeT  «buosiorus»  Tipu3BaH  00eCTieunTbh  OCBOEHUe
oOyuaroluMucs 6MoIOTUUeCKHUX TeOprid U 3aKOHOB, Wi, IPUHIIATIOB U TIPABUJI,
JIe)KallluX B OCHOBE COBPEMEHHOU eCTeCTBEHHO-HayYHOM KapTHHbI MMpPa, 3HAHUM O
CTPOEHMH, MHOr000pa3sWM M OCOOEHHOCTSAX KJIeTKH, OpraHW3Ma, TIOIyJISLINY,
OuoIeHO03a, SKOCHUCTEMBI, O BBIIAIOIIAXCS HAYUHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
WCC/IeJOBaHUSIX B OMOJIOTHH, TIPUK/IQIHBIX acrieKTax OMOoJornyeckux 3HaHuM. s
pa3BUTHSI U TIOJAJep)KaHUs HHTepeca OOydYaromMxcsi K OHOMOTHMM Hapsiily Co
3HAUUTE/IbHBIM 00BEMOM TEOPeTHUEeCKOI'0 MaTepHaia B COZepKaHUH MPOTPaMMbI
1o OMOJIOTUM MPelyCMOTPEeHO 3HAKOMCTBO C MCTOpPHEN CTAaHOBJ/IEHUSI U Pa3BUTHUS
TOM WIA WHOM 00/1acTh OHOJIOTMH, BKJIAZIOM OTEUECTBEHHBIX M 3apy0eXKHBIX
YUEHBIX B pellieHre BaXKHEeUIITNX OM0I0ruuecKrX 1 9KOJIOTHYeCcKrX MpoosieM.



Llenb u3yueHust yuebHoro rpeamMera «buosorvs» Ha yriy0/JéHHOM YPOBHe —
oB/aZieHWe  OOyvaroOlUMMCS  3HAaHUSMH O  CTPYKTYPHO-(YHKLIMOHAJIbHOMN
OpraHM3allMi >KMBBIX CHCTEM Pa3HOr0 paHra W TpuoOpeTeHWe yMeHUH
WCTI0/Tb30BaTh 3TH 3HaHHWSA B (OpMHPOBAHWM WHTEpeca K OmpeJeiéHHOM obacTu
rpoecCHOHAILHOM [1eATe/TbHOCTH, CBSI3aHHOK C OHOJIOTWeM, UMM K BBIOODY
y4ueOHOT0 3aBefieHHs /1JIsI TIPO/I0/KeHUsI OMoorunueckoro obpa3oBaHusl.

NocTwkeHne 1[elM  W3ydyeHUs yueOHoro TipegmeTra «buosorus» Ha
yriy6/EHHOM ypOBHe 00ecrieurBaeTCsi pellieHueM CrielyHoIIuX 3a/jau:

OCBOeHHe 00YYarIIUMUCA CUCTeMbI OMOJIOTHYeCKUX 3HaHWM: 00 OCHOBHBIX
OU0OrMUeCKUX TeOpHsX, KOHLIETIUSX, TUTIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IIpaBHJIaX, COCTABJISIOIINX COBPEMEHHYIO eCTeCTBEHHO-HAYUHYIO0 KapTUHY MHPa; O
CTPOEHWM, MHOT000pa3uM U O0COOeHHOCTSIX OHo/IorHUecKuX cucTeM (KI/IeTKa,
OpraHu3M, TMOMyJIsLus, BU, OHnoreoiieHo3, brocdepa); 0 BbIAAIOIUXCS OTKPHITHSX
Y COBpeMeHHBIX UCC/IeIOBaHUsIX B OH0JI0THY;

O3HAaKOMJIEHHE O0yYaroIuXCsi C MeTOJaMU TI03HAHMS >KUBOM TIPUPOJBI:
WCC/IeJOBaTe/IbCKUMA ~ MEeTOJaMH  OHOJIOTHYeCKMX Hayk (MOJIEKY/ISIpHOM U
K/IETOUHON Ounoyiornu, >SMOPHOJIOTMA W OHOJIOTMM pa3BUTHSI, TEHETHMKU U
cejieKlIUM, OWOTEXHOJIOTUM W CUHTeTHYeCcKoW OuOoIoTvM, MajleOHTOJIOTHH,
9KOJIOTMM);  MeTO/JlaMM  CaMOCTOSITeJIbHOTO  TPOBeJleHusI  OUOIOruYecKux
WCcCiejoBaHMA B JylabopaTopuu ¥ B Tipupofie (HabsrofieHWe, W3MepeHue,
9KCTIePUMEHT, MO/IeTUPOBaHUe);

oB/aZieHe OOyUarOL[MMHUCS  YMEHUSIMHU: CAMOCTOSATeNbHO  HAXOJAWTh,
aHa/IM3UPOBAaTh W WCITO/Ib30BAaTh OMOIOTMUYECKYI0 WH(MOPMAIHIO; T0Ih30BaThCS
OuvoMOrMUeCcKol TEePMHHOIOTHEM W CHMBOJIMKOW; YCTaHaB/IWBAaTh CBS3b MEXKIY
pa3BUTHEM OWOJOTMM W  COLMATbHO-9KOHOMUYECKUMH U JKOJIOTMUeCKUMU
npobsieMaMyl  uesioBeueCTBa; OL[eHMBATh IIOC/IEJCTBUSI CBOeW leATeNbHOCTH TI0
OTHOIIIEHWIO K OKpY>KaloIlled TIPUpOJHOW cpejfle, COOCTBEHHOMY 3/0POBbIO U
3/JOPOBbI0  OKPY)KAIOIMMX  Jitoflel; 0OOCHOBbIBaTH W COO/IOZATh  MephI
npodrIakKTUKYA UHGPEKIIMOHHBIX 3a00/ieBaHNl, MpaBu/a MOBe/ieHHs B MPUPOJie U
obecrieueHunsi 6e30MaCHOCTY COOCTBEHHOW >KW3He[eATe/TbHOCTH B UPe3BbIUaNHBIX
CUTyal[UsIX TPUPOAHOTO UM  TEXHOTeHHOr0 XapakKTepa; XapaKTepU30BaTh
CcoBpeMeHHbIe HayuHble OTKPBITHS B 00/1aCT OMO/IOTHHY;

pa3BUTHE y 00yUarouXCs UHTE/IIeKTya/bHbIX ¥ TBOPUECKUX CIIOCOOHOCTeH
B TIpOL[ecCe 3HAKOMCTBA C BbIZAIOIMIUMUCS OTKPBITUSIMU M COBpPeMeHHbIMU
WCCNeIoBaHUSIMU B OHOJIOTMM, pelllaeMbIMUA €l TIpoOsieMamMu, MeTOZ0JIoTHhel
610/1I0TNUeCcKOTro HCCIIe/JOBaHMSI, TIPOBe/IeHUS 9KCTIepUMEHTaTbHbBIX
WCC/IeJOBaHUM, pellleHus1 OMOIOTUUecKrX 3a/iayu, MOZe/IMPOBaHKsl OMOIOTrUUeCKUX
00BEKTOB U TTPOLIECCOB;



BOCITMTaHWe y 00yuaroIuxcsi LIeHHOCTHOTO OTHOLIEeHUsI K JKUBOM MpUpo/ie B
LIeJIOM U K OT/le/IbHbIM eé 00beKTaM U siBJieHUsIM; (pOpMHpOBaHHe SKOJI0TMUeCKOH,
reHeTUYeCKOM TpaMOTHOCTH, 0OLjell Ky/JbTypbl TOBefieHUss B  TIPUPOJE;
VHTerpalyy eCTeCTBeHHO-HayUHbIX 3HAHUM;

npuobpereHre  00OyuyaroOIIUMHCS  KOMIIETEHTHOCTH B PaLMOHaTbHOM
NPYUPO/OTI0/Ib30BaHUU  (COO/I0leHre TpaBU/ TIOBeZleHHs B TIPUPOJie, OXPaHbI
BU/IOB, 9KOcuCTeM, 6uocdeprl), cOxpaHeHUH COOCTBEHHOTO 3/10POBbSI U 3/0POBbS
OKpyXKaromux Jiogeid  (cobsmozenuss wMep npoduaakTUKU — 3abosieBaHUA,
obecrieueHrie 6e30MacHOCTU >KU3HeJESITeTbHOCTH B Upe3BbIUaliHBIX CUTYaLUsIX
NPUPOJHOTO U  TEXHOTeHHOTO XapakTepa) Ha OCHOBe  HCII0JIb30BaHUS
OuronoruuecKrux 3HaHUM U yMeHUU B MOBCeHEBHOM XKU3HMY;

co3/laHMe  YCAOBUM  [i/IS  OCO3HAHHOTO  BbIOOpPa  OOYyYarOIIUMUCS
VIH/IUBU/1ya/IbHOU obpa3oBarebHOI TPaeKTOPUH, CTI0COOCTBYIOIeH
nocsezywolemMy npodeccCuoHalTbHOMY CaMOOIpeJie/ieHUI0, B COOTBETCTBUU C
VHAUBU/1ya/IbHBIMU UHTEpeCaMH U NMOTPpeOHOCTSIMU perruoHa.

OG611iee yKMCI0 YaCOB, OTBE/IEHHBIX HA M3yueHHe OWOJIOrUM Ha yriybaeHHOM
ypoBHe cpeziHero obiiero obpa3soBanusi, coctaBmser 204 yaca: B 10 kmacce — 102
yaca (3 uaca B Heziesit0), B 11 knacce — 102 yvaca (3 yaca B HeJjet0).

OTb6op opraHu3aLMoOHHbIX (OpPM, METOJIOB U CpeJCTB 00yueHuss Ouosioruu
OCYILIeCTB/ISIETCSI C YUETOM CrHelM(PUKU ero Cojiep>KaHusi U HarpaB/IeHHOCTH Ha
npojio/bkeHre  Ouosioruueckoro o0pa3oBaHUsi B OpraHM3alldsxX —CpeJHero
npogecCrOHaTBFHOTO U BbICIIero 00pa3oBaHusl.

Ob6s13aTe/IbHBIM YC/I0BUEM TpU 00yueHrur OMOIoruM Ha yriiyb/éHHOM ypOBHE
SIBJISIETCSL TIpPOBeZieHre J1abopaTOpHBIX M MpakThueckux pabot. Takke yuacTue
00yuarolyXCsi B BBIOJIHEHUM TIPOEKTHBIX M yueOHO-MCC/iefoBaTe/IbCKUX pabor,
TeMaTUKa KOTOPBIX OMNpeZiesisieTcsl yuuTeJleM Ha OCHOBeE  MMEHLIUXCS
MaTepraibHO-TeXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHbBIX YCIOBUM.



COAEPXXAHUE OBYUEHUA

10 KJTIACC

CopepykaHue TporpaMMsbl, BbIIeJIEHHOE KypCUBOM, He BXOJUT B MPOBEpPKY
rocyJjlapcTBeHHOU utorosou arrectatuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemMeHHasi OM0JIOTHST — KOMITJIEKCHasi Hayka. KpaTkasi ucTopusi pa3BUTHS
buonorun.  bBuosornueckue  HaykKd U U3ydyaeMble UMHU  TPOOJeMBbl.
@dyHJaMeHTa/IbHble, TPUK/IaJHble W TOMCKOBbIe HayuyHble WCCAe[0BaHUSI B
buooruy.

3HaueHune Guosoruu B (HOPMUPOBAHUM COBPEMEHHOW eCTeCTBeHHO-HayYHOMN
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble Cc Ouosiorved. 3HaueHHe OWONOTUM B
MpaKTUUeCKOW JlesiTe/lbHOCTH uejioBeKa: MeAulldHe, CelbCKOM XO3SUCTBe,
TIPOMBILLIJIEHHOCTH, OXPaHe TIPUPO/bI.

JdeMoHCcTpanuu

[TopTpetsl: Apuctotenb, Teodpact, K. Jlunueis, XK. b. Jlamapk, Y. /lapBuH,
Y. T'apeei, I'. Mengens, B. V1. Bepnaackui, . I1. T1aBnos, U. . Meunukos, H.
. BaBunos, H. B. Tumodees-PecoBckuii, [Ix. YorcoH, @. Kpuk, /1. K. bensies.

Tabmurpel 1 cxembl: «CBsA3b OMONOTMM C APYTMMUA HayKamu», «CucTtema
OMOIOTHYECKUX HAYK».

Tema 2. JKuBble CUCTeMbI M UX U3y4YeHUe

JKuBble cucTemMbl Kak TipegMeT u3yudeHHWs Owosioruu. CBOWCTBA >KHBBIX
CUCTEeM: eJWHCTBO XUMHYECKOr0 COCTaBa, [AUCKPETHOCTb U  LIeJIOCTHOCT,
C/IO)KHOCTb M YIIOPSIJIOUEHHOCTb CTPYKTYPbl, OTKPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCIIPOM3Be/IeHUe, Pa3pa>KUMOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE.

YpOBHUM OpraHu3alid >KUBBIX CUCTEM: MOJIEKY/SIPHBIM, K/IE€TOYHbIU,
TKaHEeBbIM, OpraHu3MeHHbI, TOMY/JISILIMOHHO-BUIOBOM, 5KOCUCTEeMHbIN
(buoreorieHoTHYECKHUIT), OWocdepHbiii. Ilpoliecchl, TPOUCXOASAIE B >KUBBIX
cucteMax. OCHOBHble MNpPU3HAKW >XMBOro. JKu3Hb Kak ¢opma CyIleCTBOBAaHUS
Marepuu. Hayku, n3yyaroliye KvBble CUCTeMbl Ha Pa3HbIX YPOBHSX OpraHu3alvu.

V3ydyeHue >KUBBIX CHUCTeM. MeTozbl Onosiornueckoi Hayku. Habsrogenwue,
V3MepeHue, SKCIIePUMEHT, CUCTemMaTr3alus, MetaaHanus. [IoHsaTue o 3aBucMMou 1
He3aBUCUMOW miepeMeHHOW. [lnaHupoBaHue 5SKcnepumeHTa. [locTaHOBKa U
npoBepka rurioTe3. HyneBas rumore3a. [ToHsTHe BHIOODKH U €€ IOCTOBEPHOCTE.
Pa3bpoc B Ouosornyeckux mAaHHbIX. OIlleHKa [JOCTOBEPHOCTH TI0/TyUYeHHBIX
pe3ynbTaTtoB. [IpUuYMHBI UCKa)KeHUs pe3y/bTaTOB SKCrepumeHTa. IloHsTHe
CTaTUCTHUUYECKOTO TecCTa.

JeMoHCcTpanuun



Tabmuiel ¥ cxembl: «OCHOBHBIe TIPM3HAKU >KU3HW», «buonorunueckue
cuctembl», «CBOMCTBAa J>KMBOM MaTepun», «YPOBHM OpraHu3alid >KUBOU
npupofel», «CTpoeHWe >KMBOTHOM KI/IeTKW», «TKaHU >KUBOTHBIX», «CHCTeMbI
OpraHOB YeJIOBeUYeCKOro opraHusMa», «buoreounieHos», «buocdepa», «MeTomabl
W3y4eHU sl )KMBOW MPUPO/IbI».

OOGopymoBanue:  jabopaTopHoe  oOOpyZoBaHWE /i1 ITPOBE/IeHUS
HabJ/It0/IeHuH, U3MepeHnH, SKCIIepUMEeHTOB.

IlpakTnueckasa pabora «VIcrosb30BaHWe pa3/UUYHBIX METOJOB TIpU
V3YUEHUU >KUBBIX CUCTEM.

Tema 3. buosiorust Ki1eTku

Kretka — CTpPyKTypHO-QYHKIMOHa/lbHas eAuHMULAa >KMBOro. Vcropus
OTKpbITHs KeTKU. PaboThl P. I'yka, A. JleBenryka. Knerounas teopus (T. ILIBaHH,
M. IIneupen, P. BupxoB). OCHOBHbIE TMOJIOKEHUSI COBPEMEHHOM KJI€TOUHOH
TeOPUH.

MeToapl  MOJIEKY/ISIPHOM W KAETOYHOM  OUOMOrMM:  MUKDPOCKOTIUS,
xpoMarorpadus, 37eKTpodope3, MeTOJ MeUeHbIX aTOMOB, AU(QepeHIuaIbHOe
LeHTpU(yrupoBaHue, Ky/JbTUBUDOBaHUE KJ/IeTOK. F3yueHue (HUKCUPOBAHHBIX
K/1emoK. DneKTpoHHass MUKpockorusi. KoHgokanbHas mukpockonus. BumanbHoe
(npusicusHeHHOe) u3yyeHue KAemok.

JeMoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. I1IBann, M. llneligen, P. Bupxos, K. M.
bap.

Tabuipl U cxembl: «CBeTOBOM MUKDPOCKOI», «3IeKTPOHHbIM MUKPOCKOI»,
«/cTopusi pa3BUTHS METOZ0B MUKPOCKOITHW».

Ob6opyznoBaHue: CBeTOBOM MUKDPOCKOI, MHUKPOTIperapaTbl pPaCTUTe/bHBIX,
JKUBOTHBIX U OaKTepHabHBIX KIeTOK.

IIpakTnueckas pabora «M3yueHrHe MeTO/IOB KJIE€TOUHOW Ouonoruu
(xpomarorpadusi, 3nekTpodopes3, auddepeHIMaIbHOE LeHTPU(GYTUpOBaHue,
[TLIP)».

Tema 4. Xummnueckas opraHnv3anus KJ1eTKH

XVMMHUUYECKUM COCTaB KJIeTKA. Makpo-, MUKPO- W YJIbTPAMUKDPO3JIEMEHTHI.
Boga u eé posb Kak pacTBOpUTesIsl, peareHTa, ydyacTue B CTPYKTYpPUPOBaHUU
KJIeTKH, TeTUIopery/isaiyyd. MuHepasibHble BelecTBa K/IeTKH, UX Ouosoruueckas
poJib. POJIb KATUOHOB M aHWOHOB B KJIETKe.

Opranuueckde BelllecTBa KJIeTKU. buosiornyeckue rionvmepsl. benku.
AMUHOKUCTOTHBIN cocTaB 6ekoB. CTPYKTypbl 6eKOBOM MoJieKyJ/ibl. [TepBuuHast
CTpyKTypa Oenka, TenTHAHAs CBsi3b. BTOpuYHas, TpeTHUHas, ueTBepPTUYHAs
CTpyKTypbl. [JleHatyparms. CpoiictBa 0OenkoB. Knaccubukanms — 6enkos.
buonoruueckve ¢hyHKIUM 6e1KOB. [IpUOHDI.



YrneBoabl. MoHOCaxapuzpl, Jrcaxapy/pbl, OJIArOCaXxapyuibl U MOJIMCaXapu/bl.
OO6uuit  mmaH cTpoeHuss W (U3MKO-XUMUUECKHWe CBOWCTBA  YTIJIeBOJOB.
buonorrnueckve pyHKLMM yrieBo0B.

Juruapl. TuapodunsHo-ruapodobHbIe cBoMicTBa. Knaccudukaiys MUmmzoB.
Tpurauuepuabl, ¢Gocgoyunusl, BOCKH, CTepoubl. buosiornueckue ¢QyHKUIUA
munuzoB. O61re cBoiicTBa 6Mo/IOrMUeCcKuX MeMOpaH — TeKyueCThb, CIIOCOOHOCTh K
CcamM03aMbIKaHHI0, MOYTIPOHULAEMOCTb.

Hyxnennosele kuciotsl. [JHK u PHK. CrpoeHve HyK/IEMHOBBIX KHCJIOT.
Hyxneotuapl. Tlpunimn komruieMeHTapHOCTU. [IpaBuio Yapradda. CtpykTypa
IOHK — nBoiiHas crimpanb. MecToHaxoxaeHue n buonornyeckre gynkiuu THK.
Bugel PHK. ®ynkiuu PHK B KieTke.

Ctpoenue monekysbl AT®. Makpospruueckue CBsi3u B MoJjiekyyie ATO.
buonoruyeckue ¢hyHkuyuu AT®. BoccTaHOB/IeHHbIE IEPEHOCUMKH, UX (DYHKIIUU B
Kinetke. [[pyeue Hykneosuompugocgpambl (HTP). CekBenupoBanue JIHK.
MemoOobI eeHOMUKU, MPAHCKpUNMOMUKU, NPOMeOMUKU.

CrpykTypHasi 6uosnorus: 6uoxuMudeckve u Ouodr3nueckue MCC/IeOBaHUs
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYypbl OuoMonekysn. MooenupogaHue
cmpykmypbl u (pyHKYuli 6UOMOAEKYN U Ux Komnaekcos. KomnbiomepHblill Ou3ativ u
opeaHuuecKuli cuHme3 6UOMO/EKYN U UX HENPUPOOHbIX AHA/0208.

JeMoHcTpanuu

IToptpetsr: JI. ITonuur, [Ix. YorcoH, @. Kpuk, M. Yunkuuac, P. ®paHkivH,
@. Canrep, C. I[Ipy3unep.

Huarpammbl:  «PacripefieneHre XUMHUUYECKMX 3/IEMEHTOB B  HEXUBOU
npupojie», «PacrpejeneHve XMuMAUeCKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabnurpl U cxembl: «Ileproanueckass Tabyvila XUMHUUECKUX 3JIEMEHTOBY,
«CTpoeHue MoOneKy/bl BOAbl», «BeljecTBa B cOCTaBe OpraHuM3MoB», «CTpoeHHe
MoJieKysbl Oenika», «CTpyKTypbl OenkoBOW Moseky/ibl», «CTpoeHue MOJeKys
yrieBosoB», «CTpoeHHWe MOJEKy/a JIMNUA0B», «HyKIenHOBble KUC/IOTHI»,
«Ctpoenue MoseKkysibl ATDx».

OO6opymoBaHue: XUMUUeCKasi IIocyZia ¥ 000pyoBaHUe.

JIaboparopHasi pabora «O0Hapy>xeHHe Oe/TKOB C TIOMOII[bI0 KaueCTBEeHHBIX
peakLyn».

JlaboparopHast  pabora  «lcciegoBaHue — HYK/I€MHOBBIX — KHCJIOT,
BbIZIeJIEHHBIX U3 KJIeTOK PAa3/IMUHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue 1 QyHKIUH K/I€TKH

Tumel K/IeTOK: 3yKapuoThueckas W IIpokapuoTuyeckas. CTpyKTypHO-
dbyHKI[MOHaTbHBIe 06pa30BaHUs KIeTKH.



CTpoeHue pOKapuOTHUeCcKoU KieTKU. KiieTouHasi cTeHKa OakTepuii U apxei.
Oco6eHHOCTH CTpOeHUusi TeTepoTpo(PHON U aBTOTPOHON TMPOKAPUOTUUECKUX
KJIeTOK. MecCTo 1 poJib NMPOKapyoT B OMOLIeHO3aX.

Crtpoenue 17} (yHKLMOHMPOBaHUE 5YKapUOTHUYECKON KJIETKH.
[TnasmaTnueckass MeMOpaHa (Tia3masiemma). CTpyKTypa IJla3MaTHUecKou
MeMOpaHbl. TpaHCTIOPT Bell[eCTB uepe3 Ila3MaTHUeCKyr0 MeMOpaHy: MaCcCUBHBIN
(muddy3us, obneruéHHass Auddys3usi), aKTUBHbIN (MePBUYHbIA W BTOPUYHBIN
aKTUBHBIN TpaHcropT). [lomympoHuilaeMocTs MeMOpaHbl. Pabota HaTpuii-
Ka/IMeBOro Hacoca. JHJOLMTO3: MUHOLIUTO3, (ParoruTo3. IK301uTo3. KneTouHas
creHka. CTpyKTypa ¥ (yHKLMU K/IeTOUHOW CTeHKU pacTeHui, TpUOOB.

[uromiasma. Llutosons. Llutockener. [IBuwkeHue ruroruiasMbl. OpraHon/sl
kneTku. OpHOMeMOpaHHbIe OpraHOWIbl KAETKHU: JHAOIUIa3MaTHuecKasi CeTb
(BIIC), annapart I'onba)xy, JM30COMBI, UX CTpoeHHWe U (PyHKIMU. B3auMocCBs3b
oJJHOMeMOpaHHbIX OpPraHOWZOB KieTku. CTpoeHHe T'DaHy/ISPHOTO DPeTUKY/IyMa.
Mexanusm HanpaeneHus 6enxkoe ¢ JDIIC. CuHTe3 pacTBOpUMBbIX OesikoB. CHHTE3
KJIeTOUHbIX ~ MeMOpaH. ['magkuii  (arpaHy/sipHBINA)  3HJOIIa3MaTAUYeCKUid
petukyayMm. CekperopHas (pyHKius armmaparta [Nosmbmku. Modugukayus benkos 6
annapame T'onbOdcu. Copmuposka 6enkoe 6 annapame I'onbOdcu. TpaHCTIOpPT
BelL[eCTB B KjeTKe. Bakyosn pacTuTenbHbIX K1eTOK. KneTouHsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOWJbI  KJIEeTKM:  MHUTOXOHJPHUM,  IIaCTUBL
IMpoucxoscoeHue mumoxoHopuli u naacmud. Cumbuozenes (K.C. Mepedckosckul,
JI. Mapaynuc). CtpoeHre W (YHKIMM MUTOXOHJpMM M I1acTWj. [lepBUYHBIe,
BTODUUHBIE U  C/JOXKHbIE  TUIACTHABI  (DOTOCHMHTE3UPYIOIUX  3YKapHOT.
X10pOmUIaCThl, XpOMOILIACTHI, JIEMKOIIACThI BHICIIMX PACTEHUM.

HememOpaHHbie opraHoufibl KaeTku CTpoeHue U (yHKI[MH HeMeMOpaHHBIX
OpraHOKX/I0B KJIETKMU. Pr6ocombl. IIpomedsicymouHble ¢unrameHmni.
MukpodunameHTel. AKMuUHO8ble  MUKpoguiameHmbl. MpbllleuHble  KIETKU.
AKMUHOBble KOMNOHEHMbl HeMblUWeUHbIX Kiemok. MuKpoTrpybouku. KneTouHbii
1jeHTp. CTpoeHuWe U [IBIDKEHHE JKIYTUKOB M peCHUYeK. MMKPOTpPyOOuKu
uTomiasmel. LleHTpuons. beaku, accoyuuposaHHble ¢ MUKpouiameHmamu u
MuKkpompyboukamu. MomopHble 6eKu.

Slnpo. Obosouka sijpa, XpOMaTHH, KapyoIlIa3Ma, SAPBILIKHA, UX CTPOeHHe U
byHkiun. AaepHbiii 0e/KOBBIM MaTpUKC. [IpocTpaHCTBEHHOE pacriojioyKeHHe
XpOMOCOM B HWHTepdasHOM szpe. JDYyXpOMAmMuH U 2emepoxpomamuH. benku
XpOMaTvHa — THUCTOHBL. /J[uHamuka si0epHoli 06o/n0uku 6 mumose. SOepHblli
mpaxcnopm.

Krnerounble BKatOueHus1. CpaBHUTE/IbHAsI XapaKTEPUCTUKA KIETOK 3YKapuOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOIA).

JleMoHCcTpanuu



[Toptpetsr: K.C. MepexxkoBckuii, JI. Mapryauc.

Tabmipl 1 cxembl: «CTpoeHHe 3YKapHOTHUYECKOW KieTKh», «CTpoeHue
JKMBOTHOM  K/eTku», «CTpoeHWe  pacTUTeNbHOW  KieTku», «CTpoeHUe
MUTOXOHAPUN», «Aapo», «CTpoeHre NpoKapruoOTHYeCKOU KIIEeTKH».

Ob6opyaoBaHue: CBeTOBOM MUKDPOCKOI, MHUKPOTIperapaTbl pPaCTUTe/bHBIX,
YKUBOTHBIX K/IETOK, MUKDOTIperapaThl 6akTepraabHbIX K/IeTOK.

JlaboparopHast pab6ora «lI3yueHuMe CTpPOeHUS KJIETOK pa3/IMYHBIX
OpraHu3MOB».

IIpakTHueckas pabora «/I3yueHre CBOMCTB KJI€TOUHON MeMOpaHbI».

JlaGopaTopHass pabora «VcciemoBaHve T[la3MO/M3a U Jelyla3Mo/ii3a B
PaCTUTE/IbHBIX KIeTKax».

IlpakTHyeckasas pabora «/3yueHuWe [ABWKEHHs  LUTOIUIa3Mbl B
PaCTUTeJIbHBIX KIeTKax».

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

AccuMWIALIAS ¥ AUCCUMUJISILIUS — JIB€ CTOPOHBI MeTabonmm3ma. Tumbsl oOMeHa
BeIlleCTB: aBTOTPOGHBLIM U reTepoTpPOGHBINA. YuacThe KHUCI0pPoJa B OOMEHHBIX
mpoijeccax. JHepreTudeckoe obecriedeHre KieTKW: TipeBpaijeHne AT® B
oOMeHHBIX TIpoljeccaXx. PepMeHTAaTUBHBIM XapakTep peakKlyid K/IeTOUHOTO
MeTabos3ma. PepmMeHTBbI, WX CTpOEHHe, CBOMCTBA W MeXaHW3M JIeMCTBUSI.
KodepmenTbl. OTnumsi pepMeHTOB OT HeOpraHWYeCKWX KaTaJu3aToOpOB. benku-
aKTUBAaTOPbl W OeNKU-UHTUOUTOPBL. 3aBUCHUMOCTb CKOPOCTUA (PepMeHTaTHUBHBIX
peakLyi OT pa3/InuHbIX (PAKTOPOB.

[TepBUYHBIM CHHTE3 OpraHUUeCKMX BeIlecTB B KiaeTke. DoTocuHTe3.
AHOKCU2eHHbIll U OKCu2eHHbIll ¢pomocuHme3 y 6akmeputi. Ceemocobuparowjue
nuemMeHmMbl U hu2MeHmMbl peakyuoHHO20 YeHmpad. PoJib XJI0pOMJIacToOB B MpoOLiecce
dboTocuHTe3a. CBeToBasi U TeMHOBas1 (ha3bl. PomoodbixaHue, Cs.,, Cs.. u CAM-munbl
¢omocunmesa. TIpogyKTUBHOCTh (pOTOCUHTe3a. BivsiHue pa3nuuHbIX (haKTOPOB
Ha CKOpPOCTb (poToCHHTe3a. 3HaueHre POTOCUHTE3a.

XeMOCHUHTe3. Pa3HooOpa3ue OpPraHu3MOB-XeMOCUHTETUKOB:
HUTPUGUIMPYIOIMe OaKTepuH, >Kejle300aKTepry, CepoOaKTepPHH, BOJIOPOZHbBIE
b6akTepru. 3HaueHUe XeMOCHHTe3a.

AHaspoOHble opraHu3Mbl. Buzabl OposkeHusi. IIpoAyKThl OpoXKeHMSI U HX
WCTIO/Tb30BaHNe Ue/loBeKOM. AHa’poOHble MHMKPOOPraHM3Mbl KaK OOBEKThI
O6roTexHO/IOTUU U BO30yauTem 6o/ie3HeH.

AspobHbie OpraHU3MEI. Oranel SHepreTUYeCcKoro obMmeHa.
[MoaroToBUTE/BHBIN 3Tarl. ['MMKOMM3 — 6eCKUCIOPOIHOE pacliieryieHue T/IF0KO3bI.

buonoruyeckoe OKUC/ieHHe, WK KJIeTOUHOe /bixaHue. Po/lb MUTOXOH/IpUiA B
npoijeccax Ouonoruueckoro okucaenus. Llukaudeckue peakiuu. OKucadTebHOe
dbochopunpoBanue. OHepausi MembpaHHo20 e2padueHma npomoHos. CuHme3



AT®: paboma npomonHol AT®d-cunmasbl. IlpeumyiijecTBa a3pobHOTO MyTH
oOMeHa BellleCTB riepe/; aHa3pOoOHBIM. DPheKTUBHOCTh SHEPreTHUYeCcKoro ooMeHa.

JleMoHCcTpanuu

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

Tabmuibl 1 cxeMbl: «POTOCHHTE3», « DHEPreTHUeCcKuii oOMeH», «brocuHTe3
benka», «CTpoeHure depMeHTa», « XeMOCHUHTE3».

O6opyoBaHMe: CBeTOBOM MHUKPOCKOM, 00OpyZOBaHUe /sl TIPUTOTOBJIEHUS
TIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIperiaparos.

JlaboparopHasi pabora «lV3yueHuWe  KaTaJUTHUECKOW  AaKTHBHOCTHU
(epmMeHTOB (Ha MpUMepe amuIasbl UK KaTasasbl)».

JlaGopaTopHast pabora «lV3yueHne ¢hepMEHTaTUBHOTO paciilerieHus
TepOKCH/a BOAOPO/a B pPaCTUTE/IbHBIX U JKUBOTHBIX K/IeTKax».

JlaGopaTopHast pabora «CpaBHeHHe TIpoliecCOB  (oTocuHTe3a W
XeMOCHUHTe3a».

JIaGopaTopHas pabora «CpaBHeHUe TIPOLeCCOB OPOXKeHHUs U IbIXaHUSI».

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

Peakuyuy mMarpuuHoro cuHresa. [IpUHLMI KOMIIEME@HTApPHOCTH B peakLysaX
MaTpUYHOro CUHTe3a. Peanu3sanus Hacae[cTBeHHOW WH(GopMaluu. ['eHeTUuUeCcKui
KOJ, ero CBoMCTBa. TpaHckpuniusi — maTpuuHbii cuHTe3 PHK. IlpuHimner
TPaHCKPUIILIMU: KOMILUIEMEHTapHOCTb, aHTUIMapasljle/IbHOCTb, aCUMMEeTPUYHOCTb.
Cospeganue mampuuHbix PHK 8 sykapuomuueckoti kiemke. Hekooupyrouwjue PHK.

TpaHcnsius v eé atamnbl. Yuactue TpaHcropTHbix PHK B GuocuHTese Gesika.
YcnoBuss 6uocunre3a 6enka. KoaupoBanue amuHOKUCIOT. Posib pubocom B
buocuHTe3e Heska.

CospemeHHble npedcmagneHusi 0 cmpoeHuu 2eHog. OpraHu3alys reHoma y
IIPOKapUOT U 3YKapuoT. Perynsius akKTUBHOCTM I'€HOB Yy IIPOKapuoT. ['umotesa
ortepoHa (®. »Kako0, >K. MaHo). Moseky/sipHble MexXaHu3mbl 3KCNpeccuu 2eHO8 y
ykapuom. Poab xpomamuHa 6 pezynsyuu pabombl 2eHos. Perysnisiys oOMeHHbIX
TIpOLIecCoB B KieTke. KieTouHbii romeocTas.

Bupycbl — Hek/leTouHble (hOpPMbI KU3HU U 00 MratHele mapasutbl. CTpoeHUe
TIPOCTBIX U CJIOXKHBIX BUPYCOB, PeTPOBUPYCOB, bakTepuodaroB. XKu3HeHHbIl YUk
JHK-cooepoacawjux eupycos, PHK-codepicawjux 8upycos, 6axkmepuogazos.
ObpamHas mpaHcKpunyus, peeepmasa, uHmez2pasd.

BupycHblie 3abo0sieBaHusI UesioBeKa, KMBOTHbIX, pacteHuii. CITN/, COVID-
19, coranbHbie U MeAULIMHCKYE TIPOO/IeMBI.

Buoungopmamuka: uHmezpayus u aHanu3 boabwiux maccueos («bigdata»)
CMpyKmypHbIx buono2uueckux 0aHHblx. HaHomexHono2uu 8 buosno2uu u meouyuHe.
IMpoepammupyemble pyHkyuu beakos. Cnocobbl 0ocmasku aekapcms.



JeMoHCcTpanuu

IToptpetsl: H. K. Konb1ios, . N. IBaHOBCKUH.

Tabmuibl U cxembl: «buocuHTe3 6enka», «['eHeTHUeCKUi KOi», «BUpYyChI»,
«bakTepuodarm».

IIpakTHueckas pabora «Co3zaHue MO/ie/T BUPYyCa».

Tema 8. JKusHeHHBIN UK/ K/IeTKH

KneTtouHbl 1[UK/I, ero mnepuojbl W peryasiusa. WHtepdaza v MUTO3.
OcobeHHOCTH TIPOIIECCOB, MpoTeKarolux B WHTepdase. [ToAroToBKa K/IeTKH K
penenvto.  I[lpecunTteTmyeckui  (MMOCTMUTOTAUECKWM),  CUHTETUYECKUM U
TOCTCUHTEeTUUeCKHH (MTpeMUTOTHUeCKHUI) TTepro/ibl UHTep(da3bl.

Matpuunbiii cunTe3 JHK — permmkauus. [Ipunuuner permukaumu JHK:
KOMIJIEMEHTAapHOCThb,  TMOJYKOHCEPBAaTUBHBIM  CHUHTE3, aHTUMNAPA/JIeTbHOCTb.
Mexanu3m pervivkauuu IHK. Xpomocomsl. CtpoeHre xpomocoM. Tesnomepsl U

TesioMepa3a. XPOMOCOMHBLIM Habop KIeTKu — KapuoTum. [IUIUIouAHbI U
raryionuiHeli  Habopel XpoMocoM. ['omosiornyHble XpOMOCOMBI.  [losioBbIe
XPOMOCOMBL.

Henenvie kyetkm — wmuTo3. CTaguM MWTO3a U TIPOUCXOJALHME B HUX

rporieccel. Turnbl MuTo3a. KapuokrHes U LIMTOKMHe3. buojsiornyeckoe 3HaueHue
MUTO3a.

Peryssiiuss MutOoTHUeCKOro LMK/a KiaeTku. [Iporpammupyemasi KieTouyHas
rubesb — aroriTo3s.

KrnerouHoe spo, XpOMOCOMBI, (DYHKLIMOHA/bHasi TeHOMUKA. MexaHusmbl
npoaucpepayuu, ougppepeHyuposku, cmapeHusi u 2ubeau kiaemok. «Llugppoeas
K/1emka» — buouHgopmamuyeckue mooenu PyHKYUOHUPOBAHUSI KAeMKLU.

JdeMoHCcTpanuu

Tabnuipl U cxembl: «KW3HEHHbIN LMK/ KIeTKu», «Mwuto3», «CTpoeHue
XpomMocoM», «Permukanusa JHK».

ObopyaoBaHKe: CBETOBOM MHUKPOCKOII, MUKpOTIperapaThl: «MUTO3 B KIeTKax
KOpelLIKa JIyKa».

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

JIaGopaTopHasi pabora «Hab/o/jeHre MHUTO3a B K/IeTKaX KOHUMKA KOpeIlKa
JIyKa (Ha roTOBBIX MUKpOMpenaparax)».

Tema 9. CTpoenue u (PyHKI[UM OPraHU3MOB

buonoruueckoe pa3HooOpasue OpraHM3MOB. OJHOKJIeTOUHBIe,
KOJIOHUAJ/IbHbIe, MHOT OKJIETOUHbIE OPTraHU3MBI.

Oco0eHHOCTH  CTpOeHUS W JKU3HE/eATeTbHOCTH  OJHOK/IeTOUHBIX
opraHu3moB. bakTepuy, apxeu, OAHOK/IETOUHble TpUObI, OJHOKIETOUYHbIE
BO/IOPOC/IH, APYTHe NPOTUCThI. KOJIOHKWAa/IbHbIE OPraHU3MBI.



B3anMoCBSi3b 4YacTell MHOTOK/JIETOUHOrO OpraHu3Ma. TKaHu, OpraHbl H
cricTeMbl opraHoB. OpraHusm Kak ejiHoe 1iesioe. ['omeocTas.

Tkanu pacreHuii. Tumbl pacTUTe/NbHBIX TKaHel: oOpa3oBaTesbHas,
TIOKPOBHasl, TPOBOASILIasi, OCHOBHas, MexaHuueckas. OcOOeHHOCTH CTpOeHwUs,
(GyHKLUWN U pacro/ioyKeHUs: TKaHel B OpraHax pacTeHUH.

TKaHM >KUBOTHBIX M 4ejiOBeKa. [WIbl KUBOTHBIX TKAHEW: 3IWTeJraJIbHas,
COeMHUTe/IbHAsl, MblllleyHasi, HepBHasi. Oco0eHHOCTH CTpoeHHUs, (YHKLMU U
Pacro/Io’KeH!s TKaHel B OpraHax KMBOTHBIX U YeJIOBeKa.

Opranel. BeretaTvBHbIE M TreHepaTHMBHbIE OpraHbl pacTeHud. OpraHbl U
CUCTeMbI OPTraHOB )XUBOTHBIX U yesioBeka. DyHKI[MKW OpraHoB M CMCTeM OPraHoB.

Ornopa Tena opraHu3moB. Kapkac pactreHuit. CkeneTbl OJJHOK/IETOUYHBIX U
MHOTOKJIETOYHBIX >XMBOTHBIX. HapyXHbli U BHyTpeHHUU cKesieT. CTpoeHue U
THUIIbI COeJUHEHHS KOCTEH.

[BwKeHne  oOpraHusMoB. [IBwKeHVWe  OJHOKJIETOYHBbIX  OPraHU3MOB:
amébouIHOe, KTYTUKOBOe, pecHUYHoe. [IBU)KeHHe MHOTOKJ/IeTOUHBIX paCcTeHUi:
TPONMU3Mbl U HAaCTUU. [IBU)KeHHWe MHOIOK/IETOUHBIX >XMBOTHBIX W UeJOBeKa:
MbIllIeyHast crctema. Peduiekc. CkesleTHbIe MBIIILBI U UX paboTa.

[luranue opranu3moB. [loryonjeHve BOAbI,  YIJIEKWC/IOTO ras3a W
MHHepaJ/IbHbIX BelleCTB pacTeHUssMU. lIuTaHue >KUBOTHBIX. BHyTpUmosiocTHOe U
BHYTPUKJ/IETOUHOe TIvlljeBapeHUe. IIuTaHue IMO3BOHOYHBIX >XUBOTHBIX. OTZesbl
MUIL[eBAPDUTE/IBHOTO TpakTa. IluvieBapuTesbHble Kese3bl. [lvllleBapuUTe/bHAas
CUCTeMa uesioBeKa.

[pixaHve opraHv3moB. [IpixaHve pacteHui. [IpixaHue >XUBOTHbIX. [Juddysus
rasoB yepes [I0BEPXHOCTb K/IeTKU. KoxkHoe AbixaHue. [IpixaTesibHas [I0BEPXHOCTb.
’KabepHoe u yiérouHoe gpixaHue. [IpixaHve TT03BOHOUYHBIX KUBOTHBIX U UesIOBeKa.
OBOJIIOLIMOHHOE  YCJIO)KHEHWE CTPOeHMUs] JIETKUX [103BOHOYHBIX >KMBOTHBIX.
[pixatenbHasi cucteMa uesioBeKa. MexaHU3M BEeHTWIALMM JIETKUX Y NOTUL U
MJIEKOTIUTAIOLUX. Perynsius gpixaHus. JbixaTesibHbie 00BHEMBI.

TpaHCrOPT BeLeCTB y OpPraHM3MOB. TpaHCIOPTHbIE CHUCTEMbI pPaCTEHWM.
TpaHCIIOPT BeleCcTB y JKABOTHBIX. KpOBeHOCHass cucTeMa UM €€ OpraHbl.
KpoBeHocHasi cucTeMa II03BOHOUHBIX JKUBOTHBIX UM 4esioBeka. Ceppue,
KPOBEHOCHbIe COCyAbl U KpoBb. Kpyru KpoBooOpailleHusi. IBOJIIOLIMOHHBIE
YCJIO’)KHEHUSI CTPOeHHUsSI KPOBEHOCHOM CHUCTEeMbI TTI03BOHOUHBIX >XMBOTHBIX. PaboTa
cepALia U eé perysisanus.

Breimenenve y opraHu3moB. BelijeneHne y pacteHui. BbigeneHue |y
KUBOTHBIX. (CoKparuTesibHble Bakyo/u. Oprasbl BbigesneHus. DuibTpanys,
cekpelist U obpaTHOe BcachblBaHWe KaK MeXaHW3Mbl pabOThl OpPraHOB BbIJje/IeHHSI.
CB$13b IOJIOCTH TeJla C KPOBEHOCHOU U BBIIEJIUTE/IbHOU CMCTeMaMu. BrizeneHue y



T03BOHOYHBIX >KUBOTHBIX U uesioBeka. [Touku. CTpoeHue U (DyHKIIMOHUPOBaHUE
HedpoHa. Obpa3oBaHre MOUM Y UesioBeKa.

3amura y OpraHvM3MOB. 3alluTa Yy OJHOKJIETOUYHBIX OpraHu3smoB. Cropsbl
Oakrepuii W IMCTBI TIPOCTEWIIMX. 3alUTa Yy MHOTOK/JIETOUHBIX DPaCTeHU.
Kytukyna. CpencTBa MacCCUBHOM Y XMMHAUYECKOU 3al[UThl. DUTOHLU/BI.

3alyra y MHOTOKJ/IETOYHBIX >KMBOTHBIX. [IOKDOBBI M MX TPOM3BOJHBIE.
3aiuTa opraHu3ma oT Oose3Heid. ViIMMyHHasi cucTeMa uesioBeKa. KneTouHbld U
I'yMOpa/ibHbId MMMYHUTET. BpOXAEHHBI W TMPUOOpPeTEHHBIN crelydruyecKuii
MMMYHUTET. Teopusi KIOHaIbHO-CeieKTUBHOrO ummyHutera (I1. Opmmx, ®. M.
bepuet, C. ToHerara). BocnanurtesbHble OTBeTbI OPraHU3MOB. Po/b BPOXKEHHOTO
MMMYHUTEeTa B Pa3BUTUU CUCTEMHBIX 3a00/1eBaHUiA.

Pasgpaxumocte U perynsauuss  y  OpraHusMmoB. Pasjpaxumocts y
OJHOKJ/IETOUHBIX OpraHu3MoB. Takcucbl. Pa3gpaxumMocTe W perynsgusi y
pacteHui. PoCTOBBIe BelllecTBa U UX 3HaUYeHHeE.

HepBHasi cucremMa ¥ pedieKTOpHas pery/siiyds y >KUBOTHbIX. HepBHas
cucTemMa M eé OTZesbl. DBOIIOLMOHHOE YC/I0KHEHWe CTPOeHUs] HEPBHOW CHCTeMBbI
y JKUBOTHBIX. OTZe/bl TOJIOBHOIO MO3ra MO3BOHOUHBLIX >KHMBOTHBIX. Pediiekc u
pediekTopHasi Ayra. be3yc/sioBHbIe U yC/I0BHbIe ped/ieKChl.

['ymopanbHas perymnsuys U SHAOKPUHHAs CUCTeMa >KUBOTHBIX U Ue/l0BeKa.
Kenesbl SHJOKDUHHOW CHCTEMbl W UX TOPMOHBL [leliCTBHe TOPMOHOB.
B3auMoCBsI3b HEpBHOW M SHJJOKPDMHHOW cucTeM. ['WroTranamo-rurnodusapHas
cucreMma.

JleMoHCcTpanuun

IToptper: . I1. I1aBnoB.

Tabmurel U cxembl: «OAHOK/IETOUHBIE BOZOPOCIN», «MHOTOK/I€TOUHBIE
Bojlopocn», «baktepum», «Ilpoctenime», «OpraHbl LBETKOBBIX PaCTEHUM»,
«CHCTEMBI OpPraHOB MO3BOHOUYHBIX JKUBOTHBIX», «BHYTpeHHee CTpOeHHe
HaceKoMbIx», «TKaHu pacTeHuil», «KopHeBble cucTeMbl», «CTpoeHue ctebiis»,
«CTpoeHUe J/MCTOBOM IIACTUHKW», «TKaHM >KUBOTHBIX», «CKejleT ue/0BeKa»,
«[IumeBapurenvHasgs cucremMa», «KpoBeHOCHass cucrema», «/lpixaresbHas

cucTeMa», «HepBHas cucremMa», «Koxka», «MpI11eyHast cucremMa»,
«BblgenvrenibHass CUCTeEMa», «OHAOKPUMHHAs cucTtema», «CTpOeHHe MBbILILbI»,
«AIMMyHUTET», «Ku111euyHOmo0/10CTHBIEY, «Cxema IUTaHUS pacTeHUuI»,

«KpoBeHOCHBIe CHUCTeMBbl II03BOHOYHBIX JKHUBOTHBIX», «CTpoeHue TIUJpbl»,
«CTpoeHue ruiaHapuu», «BHyTpeHHee CTpoeHUe OXAeBOro uepBs», «HepBHas
cucremMa pbib», «HepBHasi cucrema fsryimikh», «HepBHas — cuctema
rpecMbIKarOIuxcsa»,  «HepBHas  cucrema  ntulp», «HepBHag — cucrema
MJIeKOTMUTaroIX», «HepBHasi cicTema yesioBeKka», «Pediiekcy.



Ob6opyaoBaHue: CBeTOBOM MHKPOCKOI, MHUKDOIIperapaThl OJHOK/IeTOUHBIX
OpraHM3MOB, MHKpOIIpernaparbl TKaHeW, PaKOBHWHBI MOJUIFOCKOB, KOJUJIEKL[UA
HaCeKOMbIX, WIJIOKOXKHX, YKHUBbIE 3K3eMIUIIphl KOMHATHBIX pacTeHul, repbapuu
pacTeHWW PpasHbIX OT[e/0B, BJaXKHble TMperapaTtbl >KUBOTHBIX, CKeJIeThbl
TO3BOHOYHBIX, KOJIJIEKI[UM 0eCI03BOHOUHBIX JKUBOTHBIX, CKeJIeT Ue/IoBeKa,
o0opy/ioBaHue /1J1s1 AeMOHCTPALMY TIOUBEHHOTO U BO3/IyIIIHOTO MIUTAHUsI PaCTeHUH,
paclijerieHyst Kpaxmasa 1 0esiKoB 1oj, JieficTBueM ¢hepMeHTOB, 000pyi0BaHue AJist
JIEMOHCTPALUUA OMBITOB 10 M3MEPEHUI0 >KU3HEHHOU EMKOCTH JIETKHUX, MeXaHU3Ma
[bIXaTeNIbHbIX JBW)KEHHUM, MO/ TOJIOBHOTO MO3Tra Pa3/IMUHbIX )KUBOTHBIX.

JIaboparopHasi padora «/3yueHre TKaHeld pacTeHU».

JIaboparopHasi padoTa «l/I3yueHue TKaHel KUBOTHBIX».

JIaGopaTopHasi paboTa «l/I3yueHre OpraHoB I[BETKOBOTO PACTEHHS».

Tema 10. Pa3mHO)XeHHe ¥ pa3BUTHE OPraHU3MOB

@®opmbl pa3MHOKEHHMsT OpPraHu3MOB: Oecriosioe (BK/IrOuUasi BereTaTWBHOE) U
nosioBoe. Buaesl  6ecrionioro  pa3sMHOXKEHMs::  TIOYKOBaHWe,  CIIOPYJISLIS,
(dparmeHTaLysi, KTIOHUPOBaHUe.

[TonoBoe pasmHOxkeHWe. IlonoBble KeTKW, WM rametbl. Melo3. Craguu
Meno3a. [ToBegeHnne xpomocom B Mero3e. KpoccrHrosep. brosiornueckuid CMbIC
Meli03a M TIOZIOBOrO Tiporjecca. Melo3 M ero MecTo B JKA3HEHHOM LIMKJIe
OpraHM3MOB.

IIpensapoapiiieBoe passutue. ['amMmeToreHes y >KUBOTHBIX. 110/10BbIe »Kese3sl.
OOpa3oBaHue 1 pa3BUTHE MOJIOBBIX Ki1eToK. CriepmaToreHe3 u ooreHe3. CTpoeHHe
TIO/IOBBIX KJ/IETOK.

OrmuiofoTBOpeHre W 3MOpPHOHANBHOE pa3BUTHE >KUBOTHBIX. CriocoObI
OIUIOJOTBOPEHUS: HAPY>KHOe, BHyTpPeHHee. [TapTeHOreHes.

VuauBuayanbHOe pa3BUTHE OPraHM3MOB (OHTOTeHe3). DMOPHUO/IOrus — HayKa
0 pa3BUTUU OpraHu3moB. MopgozeHe3 — 00Ha u3 21aeHbix npobaem smbpuono2uu.
KoHyenyuss mopgozeHos u modeau mopgoeeHe3a. Cragun >sMOproreHesa
KUBOTHbIX (Ha TipuMmepe jarymiku). [Jpobnenuwe. Tumbl  ApobneHwUs.
JemepmuHuposaHHoe U HedepMUHUPOBAaHHOe OpobseHue. bBaacmyna, munbi
6aacmyn. OcobeHHOCTH [pobJieHHsT M/IEKOMUTAION[MX. 3apOo/blilieBble JIMCTKH
(ractpynsuus). 3ak/iajika OpraHOB U TKaHeW U3 3apo/IbILIeBbIX JTUCTKOB. B3aumMHoe
BAWSTHUE YacTel pa3BUBAIOIIEroCs 3apojbliia (3MOpUOHanbHAs WHAYKIHS).
3aKnaZka IUlaHa CTPOEHUS JKMBOTHOTO Kak pe3y/JbTaT HepapXhuecKux
B3aMMO/IEICTBUM TeHOB. BiusiHue Ha 3MOpHOHaNbHOE pa3BUTHE pa3/IMYHBIX
(haKTOPOB OKPYKarollleu Cpe/ibl.

Poct u pa3BuTHe >KUBOTHBIX. IlocTaMOpHOHa/MbHBIM mepuoi. I[Ipsmoe u
HemipsiMoe  pa3BuThe. Pa3Buthie ¢ wmeTamMopdo3oM Yy Oecro3BOHOUHBIX U
TO3BOHOUHBIX JKMBOTHBIX. buojiornueckoe 3HaueHWe TIPSIMOIO W HEMPSIMOTO



pa3BUTUS, UX pacClpoCTpaHeHue B Ipupofe. Turmbl pocra KUBOTHBIX. PaKTOPLI
peryJisiliiy poCTa KUBOTHBIX U uesioBeKa. CTailuy OCTIMOPUOHATBLHOTO Pa3BUTHS
y )KUBOTHBIX U uesioBeka. [Tepruosbl oHTOreHes3a uesoBeka. CTapeHre U CMepThb Kak
OuosioruUecKrie poLeCChl.

Pa3mHOXeHre U pa3BuTHe pacteHuil. ['ametodut u cropodut. Melio3 B
)KM3HEHHOM 1MKie pacTeHuil. OOpa3oBaHMe CIIOp B TIpoIjecce Meiio3a.
lametorenes y pacreHud. OruiogOTBOpeHHME U pa3BUTHE PaCTUTENbHBIX
opraHusMoB. [IBoiHOe OTIO/IOTBOPEHKE Y I[BETKOBBIX pacTeHuil. O6pa3oBaHue u
pa3BUTUe CeMeHHU.

MexaHW3MBbI perysiiii OHTOreHe3a Y paCTeHHUU U )KUBOTHBIX.

JleMoHCcTpanuu

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

Tabmuibl ¥ cxembl: «BereratnBHOe pasMHOXeHHe», «THIBI 0ecrosoro
pa3sMHOXKeHUs», «Pa3sMHOKeHHe XJI1aMUJOMOHazbl», «Pa3sMHOXKeHHe 3BIJIeHBI»,
«Pa3MHOXeHMe THpbI», «Meio3», «XpomMocoMbl», «['ameToreHes», «CTpoeHue
SULIEKJIETKUM U CcriepMaTo3ou/ia», «OCHOBHbIE CTaZiuuM OHTOreHe3a», «lIpsmoe u
HernpsiMoe pa3BuUTHe», «Pa3BuThe MalCKOro »XKyka», «Pa3BUTHe CapaH4u»,
«Pa3BuTHe JMSTYyLIKW», «/IBOMHOE OIVIOAOTBOPEHUE Y LIBETKOBBIX PAaCTEHUUN»,
«CTpoeHMe CeMsIH OJJHOZO/IbHBIX U ABYZAOJIbHBIX pacCTeHUN», «KU3HEHHbIN LUK/
MOPCKOM  KamycTbl», <« KW3HEHHbIM LMKI Mxa», <« KU3HEHHbIM LUK
MaropoTHUKA», «’KM3HEHHBIN LUK/ COCHBD».

ObopyaoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIIperiapaThl SIMIIEKIeTOK U
CIiepMaTO30M/I0B, MOAeb «LIUK/ pa3BUTHS JISTYILKAY.

JIaGoparopHas pa6ora «l/i3yueHue CTpOeHUs TIOJIOBLIX K/IeTOK Ha TOTOBBIX
MUKpOIIperiapaTax».

IlpakTuueckas pabora «BbisBleHWe TIPU3HAKOB CXOACTBA 3apOjbIllieid
TI03BOHOYHBIX JKUBOTHBIX».

JlaGopaTropHasa paGora «CTpoeHHe OpraHOB pa3MHOXKEHWSI BBICIINX
pacTeHUu».

Tema 11. I'eHeTuka — HayKa 0 HaC/JeACTBEHHOCTM M HM3MEHUMBOCTHU
OpPraHu3MoB

Wctopusi cTaHOB/IEHUS] W pa3BUTUS TEeHEeTHMKW Kak Hayku. Paboter T
Mengens, I'. ne ®pusa, T. MopraHa. Posb oTeueCcTBeHHbIX yUYEHbBIX B pa3BUTUU
reHeTnkd. Pab6otel H. K. Kosbijora, H. . BaBunora, A. H. Beno3epckoro, I'. 1.
Kaprnieuenko, FO. A. ®unmunuenko, H. B. TumogeeBa-PecoBckoro.

OcHOBHbIe TeHeTUYeCKue MOHATUS U CUMBOJIbL. ['OMOJIOTMUHbIe XPOMOCOMBI,
ajie/ibHble TEeHbl, a/JbTePHATUBHbIE TIPU3HAKW, JOMWHAHTHBIA W peLleCCUBHBIN
MIpU3HAK, TOMO3UT0Ta, TeTePO3UroTa, YUCTast TUHUS, TUOPU/IbI, TeHOTHII, (DEHOTHII.



OCHOBHBIE ~ MeTO/[bl ~ TeHETUKH: T'UOpUJOJOTHUeCKUM,  LUTOJIOTHYeCKUH,
MOJIEKYJIIPHO-T€HeTUYeCKUH.

JleMoHCcTpanuu

IToprpetsl: I'. Menpens, I'. ne ®pus, T. Mopras, H. K. Konsrjos, H. .
Basunos, A. H. benosepckuii, I'. [I. Kapnieuenko, FO. A. ®ummnuenko, H. B.
TumodeeB-PecoBcKuUid.

Tabuibl U cxeMbl: «MeTo/[bl FeHeTUKN», «CXeMbl CKPeLl[UBaHuUs».

JlabopaTropnasa pabora «/Ipo3oduna Kak OOBEKT TreHeTUYeCKUX

HCCieJOBaHUM».
Tema 12. 3aKOHOMEpPHOCTH HaC/1eJCTBEHHOCTH
MoHorubpugHoe ckpeiiyvBaHue. [lepBbiii 3akoH MeHjenss — 3aKoOH

elnHOOOpa3usi TMOpU/IOB MepBOro MoKosieHus. [IpaBuio JoMUHUpOBaHUs. BTopoii
3aKOH MeHjens — 3aKOH pacllelvieHuss NPU3HAaKoB. lluTosioruyeckue OCHOBBI
MOHOTHMOPUIHOTO CKpellBaHusi. ['UoTe3a uucToThl ramer.

AHanusupyoljee ckpeluBaHue. [IpoMeXyTOUHBIM XapakTep Hac/ie[OBaHUSI.
Pacmeriyienue npy3sHaKkoB IpY HEIIOJIHOM JOMUHUPOBaHUU.

OurnbpugHoe ckpeiyBaHue. TpeTuii 3aKkoH MeHzie/isi — 3aKOH He3aBUCHUMOT0
Hac/leJO0BaHWs  IIPU3HAKOB. Llutonornyeckre  OCHOBBI  JAWTMOPUHOTO
CKpelluBaHusl.

CuerieHHOe HacjefoBaHUe Tpy3HAaKoOB. Pabotel T. Moprana. CrierieHHOe
Hac/ej0OBaHWe TIeHOB, HapylleHWe CLeIUIeHUs MeXAy IeHaMd. XPOMOCOMHasi
Teopus HacC/e[,CTBeHHOCTH.

'enetrka nosia. XpOMOCOMHBIM MeXaHU3M OrpeZesieHus noja. AyToCOMbI U
II0JIOBbIE XPOMOCOMBI. ['OMOramMeTHbI U TreTeporaMmeTHbld MoJ. ['eHeTHMUeckas
CTPYKTYpa I10/I0BbIX XpoMocoM. HacieoBaHue Npy3HAKOB, CLIIVIEHHBIX C [10/I0M.

['eHoTuIl KaK 1jes10cTHas cucreMa. [1nenoTponus — MHOXKECTBEHHOE JIeliCTBUE
reHa. MHOXeCTBEeHHbIM asuienu3M. B3aWMogencTBhe HeasllesIbHbIX TE€HOB.
KommiementapHocTe. Onucrtas. [lomumepus.

['eHeTUeCKUM KOHTPO/Ib pa3BUTHSl PaCcTeHUW, >KMBOTHBIX W UesOBeKa, a
Takke (PU3MO0JIOTUYECKUX T[IPOLIeCCOB, I0BeJeHUs] U KOTHUTHBHBIX (DYHKLIUH.
'eHeTHMYecKue MeXaHM3Mbl CUMOMOTeHe3a, MeXaHH3Mbl B3aUMOJENCTBUSI «X03UH
— MapasviT» U «XO035MH — MHUKpOOWOM». ['eHeTHuecKue acIieKTbl KOHTPOJIS M
V3MeHEeHUs Hac/leJCTBeHHOW MH(pOpMaLMy B TIOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanuu

IToptpertsl: I'. Menpens, T. Mopras.

Tabmuipl u cxeMsbl: «IlepBbIii U BTOpOi 3aKOHBI MeHjenst», «TpeTuii 3aKoH
Menpens», «AHanu3upymoljee CKpelluBaHue», «HemosHoe JOMUHMpOBaHUE»,
«CLeryieHHOe Hac/el0BaHUe IIPU3HAKOB Yy JApo30Quibl», «['eHeTuKa mona»,



«Kapuotun uenoBeka», «Kapuotun Japo3oduib», «KapuoTun —OTULBD»,
«MHOXXeCTBeHHbIN a/yiein3M», «B3auMo/ielicTBYe TeHOBY.

OO6opyioBaHue: Mofe/lb Jii  JIeMOHCTpal[ii 3aKOHOB eJuHOO0Opa3us
ruOpUIoB TIEPBOIO TIOKOJIEHWs W pacilerieHWss TPU3HAKOB, MOJeIb IS
JIeMOHCTpallMi 3aKOHA He3aBUCUMOrO HAaC/IeJOBaHUSI TPU3HAKOB, MOJENb [Jis
JIeMOHCTpaLii CLEIVIEHHOTO Hac/ieJOBaHUSI NPU3HAKOB, CBETOBOM MUKPOCKOI,
MUKpornpenapar: «/lpo3oduar.

IlpakTHyeckasas pabora «V3yueHWe pe3y/JbTaTOB MOHOTHOPHUIHOTO
CKpell[MBaHUs Y APO30(UIbI».

IlpakTuueckasas  pabora  «VI3yueHue  pe3y/nbTaTOB  AUTHOPHUIHOTO
CKpeILUBaHus y AP030(UIbD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYHUBOCTHU

B3auMmopeiicTBue reHOTHNa Y cpeibl Mpu GopMUpOBaHWU (heHOTHIIA.
W3meHurBOCTh NpU3HAKOB. KaueCTBeHHbIE M KOJIMUECTBEHHbIE MPU3HAKW. Buabl
VM3MEeHUYMBOCTU: HeHac/e[ICTBeHHasl U HacJle[CTBeHHasl.

MopuduvkaluyoHHas u3MeHYMBOCTb. Poab  cpegpl B (hopMHpOBaHUU
MOAU(PUKALIMOHHOM M3MeHUMBOCTU. HopMa peakijuu npu3Haka. BapuaijuoHHbIN
psa v BapuauuoHHasi KpuBasi (B. MoranHceH). CpolicTBa MoAubUKalMOHHON
W3MEeHUYMBOCTH.

['eHoTUNIMUeCKasi U3MEeHUUBOCTh. CBOMCTBA FT€HOTUITUUECKON U3MEHUUBOCTH.
Bu/ipl reHOTUTTNYECKOM W3MEeHUMBOCTH: KOMOMHATUBHAS], MyTallMOHHAsI.

KoMOrHaTiBHasE W3MEHUMBOCTh. MeW03 U TIOJIOBOM TIpPOI[eCC — OCHOBA
KOMOWHATHUBHON W3MeHUUBOCTU. Posib KOMOMHATUBHOM M3MEHUHMBOCTH B CO3/lJaHUN
reHeTHYeCcKoro pa3HooOpasusi B Tipe/iesiax OJJHOTO BH/Ia.

MyTauyMoHHasi W3MEHUYMBOCTb. BWAbl MyTalui: TeHHble, XPOMOCOMHBIE,
reHoMHble. CriOHTaHHble W WHAYLMPOBaHHble MyTauuud. SnepHele U
L[UTOI/Ia3MaTHYeckue MyTalud. ComMaTHYeCKue U T0JI0Bble MyTaldd. [IpyuuuHbI
BO3HUKHOBEHUsI MyTalui. MyTareHbl W WX BAUSIHAE HA OpraHU3MBbL.
3aKOHOMEPHOCTH MYTALMOHHOTO MpoLecca. 3aKOH T'OMOJIOTUYEeCKHUX PSOB B
HacsieqcTBeHHOW H3MeHunBocTU (H.VM. BaBwioB). BHesinepHasi M3MeHUHMBOCTh U
HacJ/1eJCTBeHHOCTh.

OnuzeHemuka U 3NU2EHOMUKd, pO/b 3Nu2eHemuyeckux ¢Gakmopos 8
Hac1e008aHuU U U3MeHUugocmu ¢heHomunuyeckux npu3sHaKkos y Op2aHu3mos.

JleMoHCTpanuu

IToptperts!: I'. ne ®pus, B. MoranHcen, H. V1. Basunos.

Tabmuiel ¥ cxeMbl: «Buabl W3MeHUMBOCTH», «MoaubHUKaI[MOHHAS
U3MEHUUBOCTb», «KombuHaTHBHAA U3MEHUHBOCTbY, «Metio3»,
«OrtomoTBOpeHune», «I'eHeTHUecKue 3a00/1eBaHUs ueloBeKa», « BUabl MyTaruii».



Ob6opynoBaHue: KuBble W TepbapHble 3K3eMIUISIPhl KOMHATHBIX pacTeHUH,
pUCYHKU (poTorpadun) )KMBOTHBIX C Pa3/TMYHBIMA BUJaMU U3MEHUUBOCTH.

JIaboparopHasi pabora «/ccnenoBanue 3aKOHOMEPHOCTeH
MOAU(DUKALIMOHHOW  U3MEHUMBOCTH. [loCcTpoeHue BapWallMOHHOTO psija U
BapUallMOHHOW KPUBOM».

IIpakTnueckasa pabora «MyTaiuu y #Apo3oduisl  (Ha TOTOBBIX
MUKpOIpernaparax)».

Tema 14. I'eHeTuKa yesoBeka

Kapuotun uyenoBeka. MexayHapoAHasi mporpaMma MCC/IeJOBaHUSI TeHOMa
yesioBeKa. MeTonbpl  M3yuyeHHs ~TeHeTMKM  YejlOBeKa: reHealorMuecKuu,
O/IM3HELIOBbIH, LIUTOTeHeTHUe CKUM, MONY/ISI[UOHHO-CTaTUCTAUECKUH,
MOJIEKY/ISIPHO-T€HEeTUYeCKUU. CoBpemMeHHoOe orpe/ie/ieHue TeHOTHIIA:
TOJTHOTEHOMHO€E CeKBEeHHMPOBaHWe, TeHOTUITUPOBAHWE, B TOM UYUCJ/Ie C TTOMOIIBIO
[TIIP-ananmu3a. HacieacrBeHHbie 3a60/1eBaHus ueioBeKa. I'eHHbIe 1 XPOMOCOMHBIE
bone3sHu uenoBeka. bosiesHUM C Hac/e[CTBEHHON TpeApacrioyioKeHHOCThIO.
3HaueHWe MeJIULIMHCKOW T'eHeTUKU B MpeIOTBPAIeHUU U JIeYeHUH T'eHeTUUYeCKHUX
3abosieBaHuii uesioBeka. MeAMKO-reHeTUUeCKOe KOHCYJ/bTHpoBaHue. CTBOJIOBbIE
K/1eTKU. [IoHsITHe «reHeTUUeCKOro rpy3a». JTUUecKHe acrleKThbl UCC/Ie[JOBaHUN B
o0/1acTH peJJakTUPOBaHWsI r'eHOMa U CTBOJIOBBIX KJ/IETOK.

leneTnueckue (HakTOpPbl TIOBBIIEHHOW UYBCTBUTEJBHOCTH UeJiOBEKa K
¢bur3nUeckoMy M XMMUUECKOMY 3arpsi3HeHUI0 OKpy»Karolei cpefbl. ['eHeTUueckast
TIpe/ipacrio/I0KeHHOCTh Yesi0BeKa K MaToI0THsIM.

JleMoHCcTpanuun

Tabmurpl U cxembl: «KapuoTun uenoBeka», «MeToAbl U3yueHUS] TEHEeTHUKU
ye/ioBeKa», «I'eHeTHUecKue 3ab0ieBaHUsT UeI0BeKa».

IIpakTnueckas pabora «CocTaBieHre ¥ aHa/IA3 POAOCIOBHOM».

Tema 15. Cestekjusi opraHusMoB

JoMecTukalss M CejieKUUs. 3apoXKAeHue CeJeKLUM W JOMeCTHUKaLUU.
Yuenve H. W. BaBwioBa o lleHTpax TIpPOUCXOXIEHUS U MHOT000Opa3usi
KYJIbTYDHBIX pacTeHuM. Posb cenekiyyd B CO3aHUM COPTOB PAaCTE€HWW W TIOPOJ,
KUBOTHbIX. CopT, Tmopoza, IUTaMM. 3aKOH TOMOJIOTMYECKUX PSJOB B
HacjaeqCTBeHHOM wu3MeHunBocTM H. W. BaBwioBa, ero 3HaueHue [Jisi
CeJIeKIIMOHHOW PaboTHhI.

MeToabl CeeKIMOHHOM paboThl. VCKycCTBeHHBIM OTOOpP: MaCCOBBIM U
VIH/ITUBU/TY Q/IbHBIU. OTanbl ~ KOMOWHAI[MOHHOM  CeJeKIIWU. NcnbiTanve
TIpou3BoAuTe/Iell 10 TOTOMCTBY. OTOOpP MO TEHOTHNY C TIOMOIIbIO OIL[eHKU
deHOTHIIa TTOTOMCTBA ¥ OTOOP T10 TeHOTHUITY C ToMoIIfbio aHamm3a JHK.

VcKkyccTBeHHbIE ~ MyTareHe3 Kak  MeTOJ,  CeJeKIJMOHHOW  paboThl.
Pa/ialiMOHHBIA U XMMHUUYECKUN MyTareHe3 KakK UCTOYHUK MYTallUM Y Ky/JIbTyPHBIX



dopm opraHusmoB. Vcro/sib3oBaHME TEHOMHOTO peJaKTUPOBAaHUSI U METO/|0B
pekoMOMHaHTHBIX [THK 7711 MoyueHrst HCXOIHOTO MaTepHasa Jijisl CeTeKI[HH.

[Tonyuenue TOJIATIVION/IOB. BuyTpuBHUaoBas rubpuau3aiys.
Bb/M3KopoJCcTBeHHOEe — CKpellliBaHWe, Wid  WHOpuauHr.  HepogcTBeHHOE
CKpellliBaHre, Wiu ayTopuauHr. ['eTepo3uc ¥ ero mpuuvHbl. Vcmosmb3oBaHue
rerepo3uca B cesekimu. OtganéHHas rubpuausanus. [IpeoponeHue OGecriofnus
MeKBU/IOBBLIX TUOPU/OB. JlOCTHKeHUS CeNeKI[UH PaCTeHUM U )KUBOTHBIX. «3e1EHas
peesooyus».

CoxpaHeHre M U3ydyeHue reHeTUUeCKHUX PeCypCOB Ky/IbTYPHBIX PaCTeHUM U
WX JUKUX poJuWyed i CO3[aHUsi HOBBIX COPTOB W TUOPUIOB
CeIbCKOXO3SMCTBEHHBIX  Ky/AbTYyp. M3yueHue, coxpaHeHue U ynpae/neHue
2eHeMuUYeCKUMU pecypcamu CebCKOXO3AUCMBEHHbIX U NPOMBIC/A08bIX HCUBOMHbIX
8 ye/six y/AyulleHusl Cyuecmeyowux u co30aHusl HO8blX NOPOO, AUHUL U KPOCCO8, 8
moM uyucie C NpuMeHeHUeM COBPEeMEHHbIX MemoO008 HAYUHbIX UCCAe008aHUll,
nepeoosbix udell U nepcneKmMuHbIX MexHoA02Ull.

JeMoHcTpanuu

IToptpers: H. M. BaBunos, . B. Muuypun, I'. /1. Kapneuenko, II. II
JlykbsiHeHKo, b. JI. Acraypos, H. bopsoyr, /1. K. bessies.

Tabsuiibl 1 cxembl: «LleHTpBbI IPOMCXOK/€HUSI U MHOT000pa3us Ky/IbTYPHBIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PS/IOB B HAC/JeICTBEHHOW W3MEHUHBOCTUY,
«MeToppl cenekun», «OTaanéHHas THOpUAu3aLys», «MyTareHes».

JIaGopaTopHasi pabora «VI3yueHre COPTOB Ky/JbTYPHBIX PaCTeHUI U TOPOJ
JIOMAIITHUX YKUBOTHBIX».

JIaGopaTopHasi paboTa «/I3yueHrie MeTO/IOB CeJIEKIIUUA PAaCTEHU».

IIpakTHueckas padora «IIpyBHBKa pacTeHU».

IKcKypcusi «OCHOBHbIE MeTOJbl W [OCTHWKEHUS] CeJIeKLMM pacTeHUun U
JKUBOTHBIX (Ha CeIeKL[MOHHYI0 CTaHLIUIO, TJIEeMEeHHYH0 bepmy,
COPTOMCITBITaTeIbHBIA  yUaCTOK, B TeIJIMUYHOE XO35HCTBO, B JlaDOpaTOPHIO
arpOyHUBEpPCUTETa WIX HAYUHOT'O LIEHTPA)».

Tema 16. BUOTexXHO/I0TUsl U CHHTeTHYeCKasi 0noiorus

OOBeKThbI, MCMOJb3yeMble B OMOTEXHOJIOTUM, — KIeTOUHble W TKaHeBbIe
KYJIbTYDBI, MHKDPOOPTaHU3MBl, 150:¢ XapaKTepUCTUKaA. TpaguLoHHas
buorexHosiorust:  xjeboreueHre, TOMyYeHHe KHCJIOMOJIOUHBIX — TIPOAYKTOB,
BUHOZIeWe. MukpobOuosiornueckuii cuHTe3. OOBbeKTbl MHKPOOHOJIOTHUUeCKHX
TexHojioruii. [Tpou3BoACTBO OenKa, aMUHOKHC/IOT U BUTAMUHOB.

Co3pmaHue TeXHOJIOTMM M MHCTPYMEHTOB lie/IeHarpaB/JeHHOT0 U3MEeHEeHUs U
KOHCTPYMPOBAaHHS T€HOMOB C 1[e/IbI0 MOJyYeHUsI OPraHU3MOB U UX KOMITOHEHTOB,
cojiepyKallix He BCTpevaroliyecs B IpUpo/ie OMOCHHTeTUUeCKHe TTyTH.



KnerouHass wHxeHepusi. MeTozbl Ky/lbTYpbl KJI€TOK W TKaHeU PAacTeHUW U
*UBOTHbIX. Kpuobanku. Comatuueckas ruOpuausalusi W COMaTUUeCKU
smbproreHe3. Mcronb30BaHWe TarvIOMZOB B CeleKI[MW pacTeHuid. IloayueHue
MOHOK/IOHA/IbHbIX aHmumes. Hcnoib308aHue MOHOK/AOHA/AbHBIX U NOAUK/AOHA/AbHbLIX
aumumen 8 MeouyuHe. VICKyCCTBEHHOe OILUIOIOTBOPeHUe. PeKOHCTPYKIUs
SULEKJIETOK YU KJIOHMPOBaHWe >KMBOTHBIX. MeTo[ TpaHCIIaHTalUWU sfep KJIeTOK.
TexHono2uu 0300p08/1€eHUs, Ky/Ibmueupo8aHus u MUKPOK/IOHA/IbHO20
DPA3MHOMCEHUS! Ce/IbCKOXO0351UCMBEHHBIX Ky/bmyp.

XpoOMOCOMHasi ¥ TeHHasi WHXeHepus. VICKyCCTBeHHBIM CHUHTE3 TeHa W
KOHCTpyupoBaHue pekoMOuHaHTHBIX [THK. Co30aHue mpaHc2eHHbIX Op2aHU3MOS.
HocTwkeHWss UM MNEepPCHIeKTUBbBI  XPOMOCOMHOM W TeHHOW  HH)KEHEepUH.
OKoioruueckye 1 3TUUecKre mpob/ieMbl TeHHON WH)KeHEePUH.

MepuruHcKre 6uoTexHosorud. IToctreHoMHas nudpoBas MeaunuHa. T1LIP-
AUarHOCTUKa. MeTabo/OMHBIM aHaMu3, TeHOL|eHTPUUeCKHi aHalu3 TIpoTeoMa
yesi0OBeKa i OLIEHKW COCTOSIHMSI €ro 3/0pOBbsi. VICIosb30BaHUE CTBOJIOBBIX
K/ieTok. TapretHass Teparus paka. 3D-OuvoumkeHepusi [y pa3pabOTKU
dbyHIaMeHTa/IbHbIX OCHOB MEAUI[MHCKUX TEeXHOJIOTUM, CO3[aHUsi KOMILIeKCHBIX
TKaHell coueTaHWeM TeXHOJIOTHUH TPEXMepHOTOo OUONpPUHTHMHTA U cKaddoiguHra
JI71s1 pellieHus1 3a/iau MepCoHaTM3UPOBaHHON Me/IULIVHBI.

Co3faHre BEKTOPHBIX BakKIMH C I[e/lbl0 obecrieueHWs KOMOWHMPOBaHHOM
3auTel OT BO30Oyauteneii OPBU, ycTaHOB/IeHHe MOJIEKY/ISIPHBIX MEXaHW3MOB
dyakimonvpoanusi PHK-cogepskaiijix BHPYCOB, BBI3BIBAIOIIMX 0CO0O0 OITacHbIe
3a00/1eBaHMs Ue/ioBeKa U )KUBOTHBIX.

JeMoHcTpanuu

Tabuiel U cxembl: «Vcmonb30BaHHE MUKPOOPTaHW3MOB B TPOMBIILIEHHOM
TIPOM3BO/CTBe», «KileTouHas uHXeHepus», «['eHHas uH)XeHepus».

JIaboparopHasi pabora «l/3yueHre 00beKTOB OMOTEXHOOT U .

IIpakTHyeckas padora «IlonyueHre MOTOYHOKUC/IBIX TIPOAYKTOBY.

JKCKypcusi «bBHOTeXHO/MOruss — BaKHeWIlass IIPOU3BOJWTE/IbHAS CUJia
CcoBpeMeHHOCTH (Ha 6MOTeXHOI0rHYeCcKoe TIPOH3BO/CTBO)».

11 K/TACC

Tema 1. 3apoxaeHre U pa3BUTHE 3BOTHLUOHHBLIX NpeACTaB/JIeHUN B
Ouosroruu

OBomoLMoHHas Teopus Y. [lapBuHa. IIpeanoceuikKu BO3HUKHOBEHUS
JapBuHU3Ma. JKU3Hb U HayuHas AesTenbHOCTh Y. [lapBrHa.

[BKylye CAbl 3BOMHOLMU BUAOB 110 Y. /lapBrHY (BbICOKAasi MYHTEHCUBHOCTh
pPa3MHOKEHHUS OpPraHW3MOB, HaC/e/CTBeHHasi U3MEeHUMBOCTh, Ooprba 3a
CyllleCTBOBaHUe, eCTeCTBeHHbIN U MCKYCCTBEHHBIN 0TOOD).



Odopmiienre cuHTeThueckold Teopuu 3Bo/oluu (CT3). HelitpanbHast
Teopusi 3BomonMM. CoBpeMeHHass 9BOJIIOLMOHHas  Ouosiorusi.  3HaueHHe
5BOJIFOLJMOHHOM TEOPUH B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MUDA.

JeMoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Krowe, Y. lapBuH, C. C. YerBepukos, 1. U. IlImansraysen, [Ix. XonzeuH, . K.
benses.

Tabmupl u cxembl: «Cucrema >xuBou mipupogel (o K. JIuHHeR0)»,
«JlectHulla >kuBbIX cyilectB (ro Jlamapky)», «MexaHusMm (opmMupoBaHUs
TIPUCTIOCOO/IEHN y PacTeHWM W >KUBOTHBIX (1o Jlamapky)», «KapTa-cxeMa
MapiipyTa mnyteiiectBus Y. [lapeuHa», «Haxoaku Y. JapBuHa», «Dopmbl 60pbObI
3a cyimlecTtBoBaHue», «I[lopoabl rony6eii», «MHoroobpasue Ky/JabTYPHBIX (HOpM
KarycTbl», «[1opofibl JOMaIlIHUX >KUBOTHBIX», «CXeMa 00pa30BaHs HOBLIX BHIOB
(mo Y. [dapBuHy)», «Cxema COOTHOIIEHUSI [ABWXKYIIUX CHI SBOJIOLUAN»,
«OCHOBHBIE TI0JIOXKEHUS] CHHTETUYECKOU TEOPUU SBOJTIOLIUM».

Tema 2. MUKPO03BO/IIOL{MSA U eé pe3y/ibTaThl

[Tonynsius Kak 371eMeHTapHas euHULIA 3BOMOLUU. COBpEMEHHbIE METO/bI
OLIEHKU TeHeTWYecKoro pa3HooOpa3us M CTPYKTYpbl MOMyJ/siiuii. V3meHeHue
reHopoHJa TOMY/SILMKA KaK 3JIeMEHTapHOe SBOJIIOLIMOHHOE SIBJIeHHE. 3akKOoH
reHeTuueckoro paBHoBecusi [)x. Xapau, B. Batinbepra.

OnemeHTapHble (DaKTOPbl (ABWKYILME CWJbI) 3SBOMIOLMU. MYyTalMOHHBIN
nporjecc. KombOuHaTvBHasg u3MeHUMBOCTb. [Ipeiip TeHOB — ciayuaiiHbie
HeHarpaB/ieHHble M3MEHEeHMsl YacTOT asuiejled B Homyysaiusx.  Od@ekT
ocHoBarens. J¢gekm OymbLIouH020 20pabilukad. CHUdMCeHUe 2eHemuyecKozo
pasHoobpasus: npuduHbl u caeocmeusi. IlposieneHue 3¢gpgexkma Opelicha 2eHo8 8
bonbwiux U Manblx nonyasyusx. Mwurpatyu.  M3onsuus  MOMyJISLUi:
reorpaduyeckas (mpocTpaHCTBeHHas1), Orosioruueckast (perpoyKTHBHas).

EcrecTBeHHbIM1 0TOOp — Hampap/siOlUid  (akTop 3BOJIOLUU. DOPMBI
eCTeCTBEHHOTO  OTOOpa:  ABWXKYIWM, CTaOWIM3UDPYIOU[MH,  pa3pbiBalOLUi
(au3pynituBHBIN). TTosioBoit 0T60Op. BO3HUKHOBEHWE W 3BOMIOLUS COL[MATBHOTO
MOBe/IeHUs )KUBOTHBIX.

[MpucriocobieHHOCTb  OpPraHU3MOB  KaK — pe3ysibTaT  MHUKDPO3BOJIIOLIUU.
Bo3HUWKHOBeHHe  TIpUCIIOCOO/eHWA y  opraHu3MoB.  Apomopdo3sl U
uanoazanTauyy. [IpumMepsl npucrocob/ieHuii y opraHrM3MoB: Mopdosioruueckue,
¢usronoruueckre,  OuoxuMuyeckue,  ToBefeHUYeckue.  OTHOCHUTENBHOCTh
MpYCIIocob/IeHHOCTH OPTaHU3MOB.

Buj, ero kputepum U CTpPyKTypa. BujooOpa3oBaHve Kak pe3y/bTar
MUKpO3BO/MOLuKM. M3onsius — kiaroueBod ¢akTop BuAoobpasoBanus. [lytu u
CTIOCOOBI BU1000pa30BaHus: asioraTpyuueckoe (reorpaduueckoe),



cuMmaTtpuyeckoe  (9KOJIOTHYECKOe),  «MTHOBEHHOe»  (TIO/IMILIOM/IU3aLius,
rubpuausanys). JuTelbHOCTh SBOTIOL[MOHHBIX TIPOL[ECCOB.

MexaHu3Mbl (HOPMHUPOBaHUST OMOIOrMUECKOro pa3HooOpasus.

Posmb  3BOMIOIIMOHHOW OuWonorud B pa3pabOTKe HAyuHBIX METOZOB
coxpaHeHHus1 6ropa3Ho00pa3uss. MUKDPO3BOIOIMS M KOIBOJIOIMS TIapa3UuTOB M UX
x03sieB. MexaHu3mMbl (H)OPMHUPOBAHUS YCTOMUMBOCTU K aHTUOMOTHKAM U CIIOCOOBI
60pBOBI C Hel.

JeMoHcTpanuu

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

Tabauiel U cxeMbl: «MyTalMOHHAsE W3MEHUMBOCTh», «[lomyssiiuoHHas
CTPYKTypa Bujia», «Cxema rposiB/ieHus: 3aKkoHa Xapau—Baiinbepra», «Brxyiue
CUJIbI SBOJIFOL[MWY», «IJKOJIOTMYeCcKasi M30JISILUs TIOMYJISIUid CeBaHCKOU (hopesn»,
«[eorpadvueckasi W30S JINCTBEHHUI[BI CHOMPCKOW W JIMCTBEHHULIBI
naypcKoii», «Ilomy/isAiroHHbIe BOJIHBI UHCIEHHOCTU XUIITHUKOB U KepTB», «CxeMa
JNEeNCTBUS ecTeCTBeHHOro otbopa», «®PopMbl OOpLOBI 3a CyIIleCTBOBAaHHE»,
«IHAyCTpUANbHBIN MeslaHH3M», «)K1Bble UCKOTlaeMbie», «[I0KpoBUTeBCTBEeHHAS
OKpacka YKUBOTHBIX», «[Tpenyrpexkaarorias OKpacka JKUBOTHBIX»,
«®u3nonoruuecKre azanrtalun», «lIpucnoco6/eHHOCT, OpraHu3MOB U eé
OTHOCHUTE/IbHOCTb», «Kputepuu Buzia», «Buibl-IBOMHUKW», «CTPyKTypa BHa B
npupoe», «Crocobel BUA000pa3oBaHus», «I'eorpaduueckoe BHA006pa30oBaHue
TPEX BUJOB JIaHJBIIIEN», «3IKOJIOrMUeckoe BU000pa3oBaHHe BUJOB CHHUI],
«[Tonmumuionae! pacTeHuii», «KamycTHO-pejeuHbIid THOPUI.

OO6opyoBaHue: repbapuu pacTeHUM, KOJIJIEKIMA HACEKOMBIX, Uyuesia NTUL] U
3Bepeil C TpUMepaMHu pa3/IMYHbIX TPUCIIOCO0/IeHUM, uyuesia TTHL] U 3Bepeid
pasHbIX BWJIOB, TrepOapuu pacTeHWi OJHM3KHUX BHIOB, 00pa30BaBIIMXCS
Pa3IMYHBIMU CITIOCOOAMHU.

JIaboparopHasi pabora «BbisiBjieHHe HW3MEHUMBOCTU y o0cobeil 0JHOTO
BU/Ia».

JlaboparopHast pabora  «IIpucriocobseHuss  OpraHM3MOB U UX
OTHOCUTeJTbHas 11e/1eC000pa3HOCTh.

JlaGopaTopHast pab6ora «CpaBHeHHe BHJOB 10 MOP(HOIOTHUECKOMY
KPUTEPHIO».

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

MeToapl U3yueHUS] MaKpO3BOJIOLMHU. [laseoOHTO/OTHYEeCKHe  METO/bl
u3yueHuss JBoOJIOLUM. [lepexosHble ¢GopMbl U (UIOT€HETUUYECKHE — DsJIbI
OpraHu3MOB.

Buoreorpaduyeckrie MeToAbl u3yueHusi 3BomonuH. CpaBHeHWe ¢IOpbl U
dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3emnn. Buppi-
9H/IEMUKU U PEJTUKTHI.



OmOpuonoruueckie U CpaBHUTEIbHO-MOP(HO/IOTHUECKe MEeTOZbl MU3yueHUs
BO/IIOLIMU. ['eHeTHyeckre MeXaHU3Mbl 3BOJIFOLIMA OHTOreHe3a U I10sBJICHUA
SBO/IFOLIMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE W a@HAJOTUYHbIE  OpraHbl.
PyaumveHTapHble  opraHbl M araBu3Mbl.  MoJleKy/sipHO-reHeThUuecKue,
buoxumMuueckvie W~ MaTeMaTHueCKWe  MeTOAbl  W3yueHUs  SBOJIIOLUM.
'omosiornunble reHbl. CoBpeMeHHblE MeTOZbl MOCTPOEHUs (PUIOreHeTHYeCKUX
[lepeBbeB.

XPpOMOCOMHBIE MyTaLjuy U 3BOJIIOLIUS T€HOMOB.

OO011e 3aKOHOMEPHOCTHU (TpaBu/ia) 3BOJIOLUH. [IpuHyun cmeHbl yHKYul.
HeobOpatuMocTh 3BOJIOLMH. AJanTHBHAs paauanys. HepaBHOMEPHOCTb TeMITOB
9BOJIFOLIUN.

JeMoHcTpanuun

[Toptpetsr: K. M. bap, A. O. KoBaneBckuii, ®. Mrosinep, 3. ['ekkesb.

Tabmuupl U cxeMbl: «PuUnoreHeTUUECKUI psifl JIOLIAN», «APXeONTePUKC»,
«3Bepo3ybble  sumepel»,  «Cterouedans»,  «PuHHopuUTH»,  «CeMeHHbIE
MaropoTHUKW», «buoreorpaguueckre 30HbI 3emamn», «[lpeli) KOHTUHEHTOBY,
«PenmukThl», «HauasbHble cTaguu SMOPHOHANTBHOTO pPAa3BUTHS TTO3BOHOUHBIX
JKUBOTHBIX», «['OMO/IOrMYHBIe W  aHa/JIOrMYHble OpraHbl», «PyAUMEeHTHI»,
«ATaBU3Mbl», «XpOMOCOMHbIe HAaOOpbl uYe/sioBeKa M IIMMIMaH3e», «[laBHbIe
HaTpaB/IeHUS IBOJTIOLUN», «OO0IIHe 3aKOHOMEPHOCTH IBOJTIOLIAN.

Ob6opypoBaHue: KOJUIeKLUM, repOapyy, MY/SDKA HCKOTaeMbIX OCTaTKOB
OpraHyW3MOB, MYJ/ISDKU TOMOJIOTUYHBIX, aHA/IOTUYHBIX, PYAUMEHTAapHbIX OpraHoB U
aTaBU3MOB, KOJIJIEKLJUM HaCEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHe )XU3HHU Ha 3emJie

HayuHble rUIoTe3bl TMPOUCXOXKEHUS >XKU3HU Ha 3emse. AOuoreHes u
naHcrnepMusi. [loHayuHble TIpe/iCTaBlAeHUs O 3apOXKJEeHUU )KU3HU (KpeaLjMoHH3M).
I'unoTesa NOCTOSAHHOIO CaMO3apOyKJeHUs XKU3HU U eé oripoBepykeHue orbitamu O.
Pemu, J1. Cniasnnandnany, JI. I[Tactepa. ITpoucxoxxaeHre >KU3HU U aCTPOOHO/IOTHSI.

OcHoBHbIE 9Tarlbl HeOopraHu4yeckou 9BOJIFOLIAU. IInaHetapHas
(reonorvueckasi) 3BOJIIOLUS. XHMHUUecKass SBO/IOLUS. AOWUOTeHHbI CHUHTe3
opraHuyeckux BellecTB U3 HeopraHuueckux. Ombeir C. Mumwiepa u I'. FOpwu.
O6pa3oBaHve T0JMMepOB M3 MOHOMepoB. KoaijepBatHasi rturote3a A. M.
OmnapuHa, rurnoTe3a nepBUYHOro OynaboHa k. XonjgeliHa, reHeTHUYeCKast TUTIOTe3a
. Ménnepa. Pubosumbl (T. Uek) u rumote3a «mupa PHK» VY. T'mnGepra.
dopmupoBaHue MeMOpaH ¥ BO3HUKHOBEHHE TTPOTOK/IEeTKHU.

Nctopus 3emsm U MeToAbpl eé wusyuyeHus. lIckomaeMmble OpraHuyeckue
octaTku. ['eoxpoHonorus u eé Meroael. OTHocuTesbHasi W abcomOTHast
reoxpoHoJiorus. I'eoxpoHosiornyeckas IKasa: 30HbI, 3pbl, [IEPUO/bI, STIOXU.



HauanbHble sTanbl opraHdueckow 3Bo/toLMM. [losiBieHMe U 5BOMHOLIUS
TepBbIX K/IETOK. DBOJIOLMSA MeTabonu3Ma. BO3HHKHOBeHHe TepBBIX KOCUCTEM.
CoBpeMeHHble MUKPOOHbIe OMOTIJIEHKY KaK aHasIor MepBbIX Ha 3emsie COOOILecTB.
Ctpomartonutsl. [IpokapuoThl ¥ 3yKapHUOThI.

[TpourcxoxaeHre 3yKapuoT (cumbuoreHes). DBOJIIOLMOHHOE TTPOUCXO0KIEeHMe
BUPYCOB. IIponcxoXaeHrve MHOTOK/IeTOUHBIX OpraHu3MoOB. BO3HUKHOBeHHe
OCHOBHBIX DY MHOTOKJIETOUHBIX OPraHKW3MOB.

OCHOBHBIE 3Tarbl 3BOJIOLMKA BbICIIMX pacTeHud. OCHOBHbIE apOMOpP(O3bI
pacteHui. Bbixos pacteHnid Ha cymry. [losiBlieHWe CIOPOBBIX pacTeHUU U
3aBoeBaHMe uMH cywu. CemeHHble pacreHusi. [IpoMcCxXoXK[eHre LBeTKOBBIX
pacTeHuH.

OCHOBHBIE 3Tarbl 5BOJIIOLMU KUBOTHOTO Mupa. OCHOBHbIE apOMOpP(O3bI
JKUBOTHBbIX. BeH/ickas (ayHa. KemOpuiickuii B3pbIB — TOsIBJIeHHEe COBPEMEHHBIX
TUIOB. [lepBble XOpAOBbIe XUBOTHBIE. 7)KU3Hb B BOZE. DBOJIOLMSA MTO3BOHOYHBIX.
[Mpoucxoxaenve ampubuii u pentuauil. IIpoucxoxaeHrue MJIEKONMUTAOIIUX U
ntull. [IpuHiun kmoueBoro apomopdosa. OcBoeHue 0eCrO3BOHOUHBIMUA U
TI03BOHOUHBIMU )KUBOTHBIMU CYIIIN.

PasButne >ku3HM Ha 3emse IO 3paM U I[epyuoJaM: apxewu, IMPOTepOo30u,
rajeo3oii, Me3030H, KaiiHO30M. OOijasi XapakTepucTMKa KjaumaTa U
reoJIOrMYecKUx IiponeccoB. llosiBjieHWe U paclBeT XapaKTepHbIX OpraHu3MOB.
Yrneobpa3oBaHue: ero yC/IOBUS U B/IMsHKE Ha ra30BbIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUPaHHUSI — 3KOJIOTUYECKHe KPU3WCHI MPOoULIoro. IIpuunHel u
C/1Ie[ICTBUSI MAacCCOBBIX BbIMHMpaHUM. COBpPEMEHHBIM 3KOJIOTMYECKUM KPHU3UC, ero
ocobenHoctH. [Tpobiema coxpaHeHust 6Mopa3HooOpa3us Ha 3emiie.

CoBpeMeHHasi CHMCTeMa OpraHM4eckoro mupa. [IpuHLUIBI KaacCU(pUKaLUU
opranrn3MoB. OCHOBHbIE CMCTeMAaTUUeCKre FPYIbl OPraHu3MOB.

JleMoHCcTpanuun

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

Tabmmuibl 1 cxeMbl: «CxeMa orbiTa @. Pegu», «Cxema omnbita JI. I[TacTepa 1o
W3yYEeHHIO CamM03aposKaeHus1 Xu3Hu», «Cxema onbita C. Mwumiepa, I'. FOpu»,
«JTanbl ~ HEOPraHWYeCcKOW  3BO/IOLMW»,  «['eoxpoHosiormueckass  IIKaaa»,
«HauasibHble 3Tanbl OpraHUYecKOW 3BOMIOINN», «Cxema oOpa3oBaHHs 3YKapHOT
nyTéM cumbuoreHesa», «CucremMa >XUBOW TMpUPOAb», «CTpoeHHe BHUpYyCa»,
«Apomopdo3bl  pacTeHui», «PUHUOQUTBI», «OJHOKIETOUHbIE BOZOPOC/IN»,
«MHOroknetrouble Bogopocin», «Mxu», «llamopoTHUKN», «l'010CEMEHHbIe
pacteHust», «OpraHbl LIBETKOBBIX pacTeHuN», «(Cxema pa3BUTHUS >XUBOTHOTO
Mupa», «ApomMopdo3bl >KUBOTHBIX», «lIpocTteiime», «KullleuHOOIOCTHBIEY,
«ITnockue yepBu», «YnmeHucToHOrMEY, «PBIOBI», «3eMHOBO/IHbIEY,



«IIpecmbikaroimecs», «lItuupl», «Maekonutawlie», «Pa3Butue XU3HU B
apXeucKou 3pe», «Pa3BUTHe )XKU3HU B MPOTEPO30MCKOU 3pe», «Pa3BuThe KU3HU B
asie030KMCcKON 3pe», «Pa3BUTHeE )XU3HU B ME3030MCKOU 3pe», «Pa3BUTHe )KW3HU B
KalHO30MCKOU 3pe», «CoBpeMeHHasi CUCTeMa OpPraHhnyecKoro MUpa».

Ob6opynoBaHue: repbapuy pacTeHUW pa3/dUYHBIX OT/E0B, KOJUIEKIUU
HaCeKOMbIX, BJlaKHbIe TpernapaThl KUBOTHbIX, PAKOBUHbI MOJIJTFOCKOB, KOJIJIEKLIUA
WUITIOKOXKUX, CKeJleTbl T[103BOHOYHBIX JKUBOTHBIX, uyuesa IITUL] W 3Bepeu,
KOJUIEKLJUM OKaMeHeJIOCTeM, TI0JIe3HbIX HCKOIAaeMbIX, MYJISDKA OpraHAyecKux
OCTaTKOB OPraHU3MOB.

BupryanbHasa JaboparopHasa pabora «MojenvpoBaHUe — OIBITOB
Munnepa—HOpu 1o u3yueHUr0 abMOreHHOro CHHTe3a OpraHu4ecKuX CoeIMHeHuH B
TIePBUYHOU aTMocdepe».

JlaboparopHasi pabora «/I3yueHune M OIMMCAHWE MCKOMAEMbBIX OCTAaTKOB
JPEBHUX OPraHU3MOB».

IIpakTnueckasa padora «lV3yueHHe 0COOEHHOCTEM CTPOEHHUsI pacTeHUi
Pa3HbIX OTZE/IOB».

IIpakTHyeckas pabora «/3yueHure ocobeHHOCTeH CTpPOeHHs TIO3BOHOUHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxaeHue yeji0BeKa — aHTPOIIOreHe3

Pa3pesnbl 1 3azaun aHTpONoOI0rvy. MeTo/ibl aHTPOIOJIOTUH.

CraHOB/ieHMe TIpe/ICTaB/IeHUd O TIPOMCXOXKJEHWW 4YesioBeKa. PenrrosHbie
B033peHUsi. CoBpeMeHHbIe HayYHble TEOPUH.

CX0/ICTBO UesnioBeKa C KMBOTHbIMHU. CHCTeMaThuecKoe TMoJI0yKeHre YeloBeKa.
CBugleTesbCTBA  CXOACTBA  4YejiOBeKA C  JKABOTHBIMM:  CPaBHUTEJIbHO-
Mop@doJiorhuuecKue, smbpuosioruyeckue, ¢bu3nonoro-buoXxuMuUecKye,
noBeZieHUeckre. OT/IMUMs YesioBeKa OT XKUBOTHbIX. [IpMOX0KJeHre U KOMIIEKC
CBSI3aHHBIX C HUM TIPM3HAKOB. Pa3BHTHe rOJIOBHOTO MO3ra U BTOPOM CHUTHA/bHOU
CUCTEMBI.

OBwxyiue cuiibl ((pakTophl) aHTpOTOreHe3a: OMoOJIorHYeckue, COlfMaibHbIe.
CooTHollieHre 6U0MOrMUeCKUX U COL[Ma/IbHbIX (DAaKTOPOB B aHTPOIIOTeHese.

OcHOBHbIe CTaJiud aHTpOIIOreHe3a. PaHHMWe uenoBekooOpa3Hblie 00e3bsiHbI
(MPOKOHCY/IbI) U PAHHKE TIOHTU/IBI — O0IIHe TpeIKU YesioBeKooOpa3HbIX 00e3bsiH U
JMofied. ABCTPaJIONUTEKU — ABYHOTHWE TNpeAku rojed. UenoBek ymesnbid, MepBble
W3rOTOBJIEHUS OPYAUM TpyAa. UenoBeK MPSIMOXOASIIMKA U TEPBbIM BBIXO[ JIFOJen
3a mpegenbl Adpuku. UYenoek reljenbbeprckuii — o0 npeaok
HeaH/IepTa/JbCKOr0 YeJIoBeKa M uejioBeKa pa3yMHoro. YesnoBek HeaH[epTanabCKUW
KaK BUJ JIOJled XOJIOJHOTO KiuMarta. YesoBeK pa3yMHbIM COBPEMEHHOrO THIIA,
JIEHUCOBCKUM 4YeJIoBeK, OCBOEHMe KOHTHMHEHTOB 3a nmpezenamMu AdpUKU.
[TaneoreHeTrKa U rajeoreHOMHKa.



OBOJIIOLUSI COBPEMEHHOTO uesioBeKa. EcTecTBeHHBI OTOOD B TOMYJISILIUSX
yesioBeKa. MyTalMOHHBIM TIpoLiecC U noaumMop@usM. [lonyssioHHbIE BOJHBI,
Jpeuld reHoB, Murpauus U «3(PQPeKT ocHOBaTesss» B MOIMY/SLUSAX COBPEMEHHOIO
yesioBeKa.

YesoBeueckre pacel. IloHatve o pace. bosblimne pacel: eBporieoujHas
(eBpa3uiickasi), = aBCTpajo-HerpoujHasi  (9KBaTopuasbHas), = MOHIOJIOMJHAs
(asuaTcko-amepukaHcKasi). Bpemss U myTu paccesieHdsi 4esioBeKa IO ILJIaHeTe.
EauHcTBO  yesoBeueckux — pac. HayuyHasd  HeCOCTOSTe/IbHOCTb — pacU3Ma.
[Tpucrioco6/eHHOCTE YesioBeKa K pa3HbIM YC/IOBUSIM OKPYJKaloIlel Cpefbl.
BnusiHue reorpaduueckoit cpenbl M Jpedida TeHOB Ha MOPQOJIOTHI0 U
(Y3UOJIOTHIO UesioBeKa.

MeXIuCIUIUIMHApHBIe ~ MeTOoAbl B Gu3nueckor  (O6uomornueckoit)
AHTPOMOJIOTUM.  ODBOJIIOLIMOHHAs ~ @HTPOINOJIOTUST U [1aJIe0aHTPOMNOJIOTUS
yesI0BeYeCKUX IOMy/Isanui. brocoiyanbHble MCCae[jOBaHUs TPUPOABI YesoBeKa.
ViccnenoBaHue KO3BOMIOLMU OMOJ/IOTHYECKOTO U COLIMAIbHOTO B UeJIOBEKe.

JeMoHcTpanuu

[Toptpetsr: Y. dapsuH, JI. Jluku, . d. Porunckui, M. M. I'epacumos.

Tabuipl U cxembl: «MeTo/Ibl aHTPOII0/IOTHN», «I'0JIOBHOM MO3T YesloBeKa»,
«YesnoBekooOpa3Hble 00e3bsiHb», «CKeleT uYeloBeKa U CKeJleT IIIMMIIaH3e»,
«PyIuMeHTBI ¥ aTaBU3MbI», «/IBUKYIIe CU/Ibl aHTPOIIOreHe3a», « BOJIIOLMOHHOE
JIpeBO  UejioBeKa», «ABcTpanonuTek», «YenoBek ymenblii», «YenoBek
MIPSAMOXOAIIMN», «[IeHnCOBCKUM yenoBek» «HeanzaepTanblbl», « KpoMaHbOHIIbI»,
«ITpenku uenoBeka», «3Tarbl IBOJIIOLIMY UesioBeKa», «Packl uenoBeka.

Ob6opymoBaHUMe: MyJ/sDKM —OKaMeHesoCTel, TpeJMeTOB MaTepuaabHOM
Ky/IbTypbl TIDEIKOB uesioBeKa, pernpojykuuud (pororpaduu) KapTuH C
MUGbOIOTUYECKUMU U OMOIeNCKUME  CHO’KeTaMH  TIPOUCXOKIEHUS] UesioBeKa,
¢doTorpauu HaxoJOK UCKOMAeMbIX OCTaTKOB Ue/l0BeKa, CKesleT ueoBeKa, MOJeb
yeperia uvesji0oBeKa W uepera IIMMIIaH3e, MOJe/b KWUCTU YejoBeKa M KUCTU
LIMMIIaH3e, MO/e/Ii TOpCa IPeIKOB uejioBeKa.

JlaboparopHast palGora «/I3yueHne o0coOeHHOCTell CTpOeHHs CKeJeTa
yesI0BeKa, CBSI3aHHBIX C TIPSMOXOKIEHUEeM.

IlpakTnueckas padora «/I3yueHre 5K0/IOTMUECKUX a[jaMTal[|il ueoBeKay.

Tema 6. Jko/siorus — HayKa O B3aMMOOTHOLIEHUSAX OPraHU3MOB M
Ha/J0PraHU3MeHHbIX CUCTEM C OKpY)Kalollen cpefou

3apo)keHre U pa3BUTHe 3Kosoruu B Tpyaax A. I'ymbonbara, K. @. Pybe,
H. A. CeBepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3gesnbl u 3agauu
9K0JIoruu. CBS3b 3KOJIOTUM C APYTUMU HayKaMH.



Metogpl 3kosioruu. [loneBble HaOmOAeHUsA. OKCIIEPUMEHTHI B 9KOJIOTUU:
NIpUpoJiHble U JlabopaTtopHble. MojenupoBaHue B 3KOJIOTUA. MOHUTOPUHT
OKpY»Katollleid cpe/ibl: TOKa/lbHbIN, PerMOHaIbHBINA U T7100a/TbHBIN.

3HaueHVe SKOJOTMYeCKMX 3HaHWW [JIs  4ejioBeKa. JKOJIOTMUeCcKoe
MHPOBO33p€eHHe KaK OCHOBa CBsi3eli uejioBeuecTBa C MpuUpojoi. PopMUpoBaHue
9KO0JIOTMYECKOU KYJ/IbTYPbl ¥ 9KOJIOTMYeCKOW TPaMOTHOCTH HaceseHusl.

JleMoHCcTpanuu

[Moptpetsi: A. T'ymbosnbar, K. @. Pynse, H. A. CeBepiios, 3. ['ekkesnb, A.
Tenoy, B. H. Cykaués.

Tabnuipl U cxembl: «Pa3zgenbl sKomorun», «MeTozbl 3Kojorun», «CxeMa
MOHUTOPHHIa OKPY>KaroLel CpesibD».

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

Tema 7. Opranu3Msbl ¥ cCpeJja 00UTaHUA

JKoJiornyeckre (PaKToOpbl U 3aKOHOMEPHOCTH UX JelcTBusi. Kinaccudukaius
9KOJIOTMUeCcKuX (akTopoB: abnoTuueckre, OMoTuueckue, aHTporioreHHble. Obiue
3aKOHOMEPHOCTU JIeMCTBUSL 3KoJioruueckux ¢akropos. [IpaBuno munumyma (K.
[Mnpenrens, H). JInbux). TonepaHTHOCTb. OBPUOHMOHTHBIE W CTEHOOMOHTHBIE
OpraHu3MBbl.

Abuotrueckue ¢aktopel. CBeT KakK 3KOJIOTUUecKui ¢akrop. [leilcTBue
pa3HbIX yYaCTKOB COJTHEYHOI'O CIIeKTpPa Ha OpraHW3Mbl. JKOJIOTUUECKUe TPYIIIb
pacTeHU U >KUMBOTHBIX TI0 OTHOLIEHWIO K cBeTy. CuUrHajsbHas poJib CBeTa.
doTOonepruo3M.

TemmiepaTypa Kak 3KOJOrMYecKMd (akTop. [lercTBHe TeMmriepaTypbl Ha
opraHusMbl. [1oMKWUIOTepMHBIE U TOMOWOTEPMHbIE OpPraHW3Mbl. DBPUTEPMHbIE U
CTEHOTEePMHbIE OPTaHU3MBI.

BnaxxHocTh Kak 3kosiornyeckuit (akrtop. IlpucrnocobieHus pacTeHUid K
TMo/iiep>KaHuio0 BoAHOro OanaHca. Kiaccudukaivs pacTeHWi M0 OTHOLLIEHUWIO K
Bogie. [Tpucrioco6eHust )KUBOTHBIX K U3MEHEHHUIO BOJHOTO peXXUMa.

Cpezabl 00WTaHUS OpPraHW3MOB: BOJHasi, Ha3eMHO-BO3/yllIHasi, TOUBEHHasl,
rlyOMHHasi ~ TIOATIOYBEHHAs,  BHYTpHUOpraHu3MeHHas.  PU3NKO-XUMHUUECKHe
ocobeHHOCTH cpes, oOuTaHusi OpraHu3MoB. [Ipucrioco6sieHusi OpraHu3MOB K
)KW3HU B pPa3HbIX Cpejiax.

buonornueckue putmbl. BHelllHWe Y BHyTpeHHHe pUTMbL. CyTOUHbIe U
rofuuHbie puTMbl. [IpHcroco6/eHHOCTb OPraHU3MOB K CE30HHBIM H3MeHeHHUsIM
yCJIOBUM KU3HU.

JKusHeHHble (QopMbl opraHusMoB. [loHsiTUe O JKU3HEHHOUW (QopMe.
’KvisHeHHbIe OPMBI pacTeHUM: JepeBbsi, KyCTaDHUKH, KyCTaDHUUKH, MHOTOJIETHHE



TpaBbl, O/HO/MIeTHHE TpaBbl. JKW3HeHHble (OPMbI >XMUBOTHBIX: THAPOOMOHTHI,
reo0HOHTBI, a3p0OMOHTHI. OCOOeHHOCTH CTpOoeHuUsT U 0O6pa3a JKU3HH.

buotuueckrie  QaxkTopel.  Buabl  6MOTHYECKMX ~— B3aMMO/ENCTBUM:
KOHKYPEHIIYsI, XMIIHAYeCTBO, CUMOMO03 U ero ¢opMbl. Ilapa3uTtr3m, Koorepariys,
MyTyaau3M, KOMMeHCa/Iu3M (KBapTUPaHTCTBO, HaxyieOHMUecTBO). HeTpoduueckue
B3auMoZleiicTBUsl  (Tommueckue, (Gopuueckue, dabpuueckre). 3HaueHHe
OMOTHUECKUX B3aUMOJIEMCTBUIN [/Is1  CYIlIeCTBOBAaHMS OpPraHW3MOB B cCpejie
obuTanus. [TpUHIUI KOHKYPEHTHOTO UCK/TFOUeHMS.

JdeMoHCcTpanuu

Tabmuiel U cxeMbl: «3JKoyiorhyeckue (akTopbl», «CBETOBOHW CIIEKTp»,
«3DKO/IoruyecKre TpyIbl )KUBOTHBIX TI0 OTHOIIIEHUIO K CBETY», « TerioKpOoBHbIE
JKUBOTHBIE», «XOJIOJHOKDPOBHbIE >KUBOTHbIe», «DU3H0MOrMUeckre ajarraiiu
KUBOTHbIX», «Cpeapl 00WTaHWS OpraHU3MOB», «buonoruueckre pUTMBI»,
«KusHennole  Gopmbl  pacTeHuil», «Ku3HeHHble  (OPMBI  JKUBOTHBIX»,
«DKOCHCTeMa IHMPOKOIMCTBEHHOTO Jieca», «DKOCHUCTeMAa XBOKMHOTO jieca», «Lemu
MMUTaHUS», «XUITHAUECTBO», «Ilapasutusm», «KoHKypeHIus», «CHUMOHO3»,
«KomMeHcanusm».

OO6opymoBaHue: repbapuM pacTeHUAd W >KUBOTHBIX, TMPUCITIOCOO/IEHHBIX K
BJIUSIHUAIO Pa3/MUHbIX 3KOJOTHYECKUX (aKTOpOB, repbapuu CBeTOHOOMUBBIX,
TeHe/TOOMBLIX U TeHEeBBIHOC/IMBLIX PACTEeHHM, CBETOIOOMBBIE, TeHe/TOOHBbIE U
TeHeBhIHOC/IMBbIE KOMHATHbIE pacTeHUs, repbapuy 1 KOJIJIEKI[UN TerIo/00HBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBLIX pacTeHWi, uyuesa MTUL] U 3Bepel, repbapuu
pacTeHUH, OTHOCALLIUXCSA K TUrpoduram, Kcepoduram, Me3oduTraMm, KOMHATHbIe
pacTeHus1 JJaHHBIX TPYMI, KOJUIEKIJUM >KUBOTHBIX, OOHUTAIOIMX B pa3HbIX Cpefax,
repbapuy U KOJIJIEKIUM pacTeHWd W J>KMBOTHBIX, O00J/IafafoluX uepTaMu
TIPUCIIOCOO/IEHHOCTU K CEe30HHBIM H3MEHEHUsIM YCJIOBHM >KU3HM, repbapuu u
KOJUTEKI[UM PACTeHUM M >KUBOTHBIX pa3/IMUHBIX >XU3HEHHBIX (hOpM, KOJUIEKI[UH
JKUBOTHBIX, YUaCTBYIOIINX B PA3/IMUHBIX OHMOTHUUECKUX B3aUMO/IEMCTBUSX.

JlabopaTropHast pabora «BbIsSBIeHHEe IIPUCTIOCOOEHMM OpPraHU3MOB K
BJIUSIHUIO CBETa».

JlaboparopHasi pabora «BbIsBIeHHe TIPUCTIOCOOMEHUM OpraHU3MOB K
BJIUSIHUIO TeMIIepaTypbi».

JlabopaTropHast pabora «AHaToMHUuecKre OCOOEHHOCTH PACTeHHM W3
pa3HbIX MeCT OOUTaHMUSI».

Tema 8. Jkosiorusi BU/I0B M NOMY/ISILIAA

OKoJorhuyeckde  XapakKTepUCTUKW  TonyJsiuuu.  [lomyssuus  Kak
buonornueckass cucrema. Posib HEOTHOPOAHOCTH Cpejibl, (pr3nuueckux 6apbLepoB U
ocobeHHOCTel OHoJIOTHMY BUAOB B ()OPMHUPOBAHUU TTPOCTPAHCTBEHHOM CTPYKTYPbI
nonyssitid. OCHOBHBIE TIOKa3aTeaud TIOMYJ/ISLAWA: YWUCAEHHOCTb, TIJIOTHOCTD,



BO3paCTHasi U TII0/I0Basg CTPYKTYpa, POXAAeMOCTb, IIPUPOCT, TeMIl pOCTa,
CMepTHOCTb, MUTpaLIUsl.

JKoJslorruueckasi CTpykTypa nonyssiuud. OLeHKa YMC/IeHHOCTH MOMYJISILUU.
NvHaMmuKa monyasiuiid U eé perynsius. buoTuueckyii MOTeHLMaN MOMYJISLAN.
MogenvpoBaHye JUHAMUKU TOMYIsALUU. KpuBble pocTa YMC/IeHHOCTHU TIOMYJISALIUMU.
KpuBble BbDKMBaHUS. Peryssilids UYWCIEHHOCTA TMOMYJISILUWA: poJib (PAaKTOPOB,
3aBUCALLIUX U He 3aBUCSIIMX OT IJIOTHOCTU. DKOJIOTUUeCKHe CTpaTeruy BUZIOB (T- U
K-crparerun).

[TonsTrie 06 sKoOTMUECKOM Huille BHAA. Mectooburtanue. MHOromepHas
MoOJie/ib  9KoJsiornueckor Huid bk, XaTtuvHCOHa. Pa3mepbl 3KOI0rUYecKou
HULLU. [ToTeHLMabHAs ¥ peaT30BaHHast HULIY.

Bupn kak cucrema nonynsuuid. Apeanbl BUAOB. Buabl M UX >KU3HEHHbIE
CcTpaTervu. JK0JIOTUUeCKre SKBUBa/IeHThI.

3aKOHOMEPDHOCTH TMOBEeJEeHUsI M MUIpalui >KUBOTHBIX. buosornueckue
VHBAa3UU Uy >KepOJHBIX BH/IOB.

JeMoHcTpanuu

IToptpet: k. . XaTUMHCOH.

Tabmuiel ¥ CXeMbl: «JKOJIOTUYECKHEe XapaKTePUCTUKU TOMYJISLUN»,
«IIpocTpaHCTBeHHast ~ CTPYKTypa  MOMy/siuuu»,  «Bo3pacTHble  MUpamMu/ibl
nonyasauuu», «CKOpOCTb — 3acejieHUsl [I0BepXHOCTA 3eM/IM  pas/IMuHbIMU
opraHusmMamMu», «Mojesb 3Koorudeckour Huiu [x. V1. XaTuruHCOHa».

Ob6opyzaoBaHue: repbapyuy pacTeHUH, KOJIJIEKI[UU )KUBOTHBIX.

JlaboparopHast pabora «IIpucnocobneHuss ceMsH  pacTeHUd K
pacceeHuIo».

Tema 9. Ko0/10rus c000IMEeCTB. JKO/IOrHYECKHEe CHCTeMBbI.

CoobirjectBa opraHusMoB. buorieHo3 u ero crpykrypa. CBs3UM MeXOy
opraHvi3mami B OHoLieHO3e.

JKkocucteMa Kak OTKpeITass cucteMa (A. k. TeHciu). DyHKIMOHA/IbHbIE
0/I0KM OpraHvM3MOB B JKOCHCTeMe: TIPOJyLIeHTbl, KOHCYMEHTbI, peZyLeHTHI.
Tpoduueckne ypoBHu. Tpoduueckre nenu U ceth. AOHOTHUecKHe OJIOKU
sKocucTeM. IToUBbI M Wbl B 3KOCKMCTeMax. KpyroBopoT BelleCTB U TOTOK SHEPryUu
B 9KOCUCTEMeE.

OcHoBHBIE  TIOKas3aTenu  3KocucreMbl.  buomacca u mpoaykuus.
OKosioruueckye MpaMu/ibl urcesi, 6ioMacchl ¥ SHEPTUU.

JuHamuka sxkocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HarmpaB/ieHHbIe 3aKOHOMepHbIe CMeHBbI COOOITeCTB — CyKieccud. [lepBHUHbBIE U
BTODUYHbIE CYKLECCMA W UX T[IPUUYMHBL. AHTPOMOreHHble BO3JEUCTBUA Ha
cykueccud. KnrmakcHoe coo6iriectBo. briopasHoobpasue U TojiHOTa KPyroBOpoTa
BeI[eCTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.



[TpupoHbIe 3KOCUCTEMBI. DKOCUCMeMbl 03€p U peK. DKocucmembl mopell U
OKeaHo8. DKocucmembl MyHOP, 1eco8, cmenetl, NyCMbIHb.

AHTpoMoreHHble 3KOCHUCTEMBI. ATpPO3KOCHCTeMa. ArpoiieHo3. Pasznmiuus
Me)Kly aHTPOTIOr'eHHBIMU U TPUPOJHBIMU SKOCUCTEMaMHU.

Ypb6o3kocucrempl. OCHOBHble KOMIIOHEHTBI ypOo3kocuctem. ['opojckas
dmopa u dayHa. CuHaHTpomu3alusi ropojckou ayHbl. buosornyeckoe u
X03sIICTBEHHOe 3HaueHHe arpo3KOCUCTeM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTU (POPMUPOBAaHUSI OCHOBHBIX B3aWMO/IeWCTBUMA OPraHU3MOB B
JKocucTemMax. Posb KackaoHoz2o 3ggekma u e8udos-30ucukamopos (Karouesbix
8u008) 8 (hyHKYuoHuUpogaHuu sKkocucmem. [lepeHOC 3HEPryUU U BeEILECTB MEXAY
CMEeXXHBIMU 3KOCHCTeMaMU. Y CTOMUMBOCTb OPraHW3MOB, TIOMYJISLUNA U 3KOCUCTEM
B YCJIOBUSIX €CT@CTBEHHBIX U aHTPOTIOTeHHBIX BO3/1eliCTBUM.

Mexanusmbli 8o30elicmeust 3aepsi3HeHUl  pAasHbIX munos Ha
cyb0p2aHU3MeHHOM, Op2aHU3MEeHHOM, NONY/ASYUOHHOM U 3KOCUCMEMHOM YPOBHSIX,
OCHOBbl  3KO/02UYECKO20  HOPMUPOBAHUSI ~ AHMPONO2EHHO20  B8030elicmaust.
MeTo/10/10T1si MOHUTOPHHI'A eCTeCTBEHHBIX U aHTPOIIOT€HHbIX 3KOCUCTEM.

JdeMoHCcTpanuu
[Toptpet: A. [I. TeHc/u.
Tabaubl U CXeMbl: «CTpykTypa  OHOLIeHO3a», «3JKocucrema

IIMPOKOJIUCTBEHHOTO Jieca», «DKOCHCTeMa XBOWHOTO jieca», «DyHKI[MOHATbHbIE
IPyNIbl OPraHW3MOB B 3KOCHCTEME», «KpyroBOPOT BeIeCTB B 3KOCHUCTEME»,
«enu nutaHus (MacTOMIIHASA, IeTPUTHAs)», «IKOJIOrHUecKas IMpaMu/ia YnuceD»,
«3JKojIornueckass mupammuza 0MoMacchl», «DKOJIOrMueckas MipaMujia SHEePrum»,
«Obpa3zoBaHue 6osi0Ta», «IlepBuuHasi cyKieccusi», «BoccTaHOBIeHMe Jjieca TrocJie
ro’kapa», «JKOCHCTeMa 03epa», «ATporieH03», «KpyroBopoT BeIecTB M TIOTOK
SHEpPIvM B arporieHo3e», «[Ipumepsl ypbosKocHcTeM».

OO6opyioBaHue: repbapuu pacTeHUM, KOJIJIEKIMA HaCEKOMBIX, Uyuesia NTUL] U
3Bepei, repbapuu KyJIbTyPHBIX U MKOPACTYIIUX paCTeHHUM, aKBapUyM KakK MO/eJlb
9KOCUCTEMBI.

IIpakTnueckas pabora «/I3yueHne u onvcaHre ypO03KOCHUCTEMBD».

JlaboparopHasi pabora «l/3yueHue pa3HooOpa3uss MeNKHX TTOYBEHHBIX
YIEHUCTOHOTUX B Pa3HBIX 3KOCHUCTEMAX».

OKCKYypCHA «DKCKYPCHsI B TUITUUYHBIM OnoreorieHo3 (B AybOpaBy, Oepe3HSiK,
e/TbHUK, Ha CYXO/0bHBIA WK TTIOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

OKCKypcusi «ODKCKypCHs B arpo3KocucTeMy (Ha Mojie Wi B TelIMYHOe
XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucrema

bruocdepa — obmierviaHetapHasi 00o0/i0uKa 3eM/H, T/e CYI[eCTBYeT WJIH
CyllleCTBOBaJia >KU3Hb. Pa3BuTHe MpejicTaBieHui o buocdepe B Tpyzax J. 3rocca.



Yuenue B. . BepHazckoro o 6uochepe. Obsmact 6riocdepsl u eé cocras. XKrBoe
BellecTBO brocdepsl ¥ ero GyHKIUH.

3aKOHOMepHOCTU CylecTBoBaHUs 6uocdeprl. OcobeHHOCTH OHOChepbl Kak
ryio0anbHOM 3KocucTeMbl. JJuHamMuueckoe paBHOBecue B 6uocdepe. KpyroBopoTsl
BeIlleCcTB U OHMoreoxuMuyeckue UK/bI (Yryiepoja, a3oTa). PUTMUUHOCTD siB/IeHUN
B Grocdepe.

3oHanbHOCTL Ouochepbl. IloHsTe o 6Guome. OcCHOBHbIe OHOMBI CYIIIU:
TYH/Ipa, XBOWHbIE Jleca, CMelllaHHble U IIIMPOKO/IMCTBEHHbIE jieca, CTely, CaBaHHBI,
MyCTbIHW, TPONIMUECKKe Jieca, BbICOKOTophsi. Knumat, pacTUTe/TbHbIN U )KUBOTHBIN
MHP OMOMOB CYIIIH.

CTpyKTypa 1 (OYHKIMS >KUBBIX CUCTEM, OLIeHKa UX peCypCHOro MoTeHI[1iana v
6uocdepHbIX QYHKI[HI.

JeMoHCcTpanuu

IToptpetsl: B. . BepHaackuu, 3. 3tocc.

Tabnunpl U cxeMbl: «['eocdepbl 3emnn», «KpyroBopoT a3ora B MpHpoje»,
«KpyroBopot yrneposa B mpupofe», «KpyroBopor Kucaopoja B TIPUPOZE»,
«KpyroBopot Bozpl B mpupozie», «OCHOBHbIe OHOMBI CyIIH», «KnnmmaTtuueckue
nosica 3emin», «TyHapa», «Taura», «CmellnaHHbIM jgec», «[[IMpOKOIMCTBEHHBINU
nec», «Crenby», «CaBaHHa», «I1ycTbiHSI», « TponuyecKuil jiec».

O6opyoBaHue: repbapuM pacTeHUM pa3HbIX OMOMOB, KOJI/IEKIIUHU )KUBOTHBIX.

Tema 11. Yest0BeK M OKpy)Kawuias cpeja

OKOJIOTUYeCKWe KpU3UChl W WX MpUUYMHBL. Bo3geiicTBue desioBeKa Ha
6uochepy. 3arpsi3HeHMe BO3AyIIHOW cpeAbl. OxpaHa Bo3Ayxa. 3arpsi3HeHHe
BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. PaspyiieHue rmouBbl. OxpaHa
TOUBEHHbBIX PeCypcoB. VI3MeHeHue KIUMara.

AHTpOMNOreHHOe BO3/IEMCTBUE HAa PaCTUTE/bHbIA U )KUBOTHbIM MUp. OXpaHa
PacCTUTE/ILHOTO M >XUBOTHOrO Mupa. OCHOBHbIE TIPHUHIUIIBI OXpaHbl TIPUPO/IBI.
Kpacaple xkHuru. Ocobo oxpaHseMble TmpupoaHble Tepputopuu (OOIIT).
BoTaHuyeckue cafibl ¥ 300/I0TMUeCKUe TapKu.

OCHOBHbIE TIPUHLIUMBI YCTOMYMBOTO DPAa3BUTHS 4Ye/IOBeYECTBA WU MPUPO/bI.
PaljuoHanbHOe  TIPUPOJIOTIONB30BaHWE W COXpaHeHHWe  OUOJIOrUuYecKoro
pa3HooOpa3ust 3emwsin. OOIMe 3aKOHOMEPHOCTH TJI00a/NbHBIX 3KOJOTHMUECKUX
Kpu3ncoB. OcoOeHHOCTH COBPEMEHHOT'0 KPH3UCa U ero BepOsiTHbIE TI0C/IeICTBUS.

Pa3BuTHe MeTOJOB MOHUTOPWHIa pa3BUTHSl OMACHBIX TEeXHOTeHHbBIX
niporjeccoB. CucmemHble UCCAe008aHUsI nepexoda K pecypcocbepezaroweli u
KOHKYpeHmocnocobHoll sHepeemuke. buonozuueckoe pazHoobpasue u 6uopecypchbi.
HayuoHanbHble uH(OpMayuoHHble cucmembl, obecneuugarowjue oocmyn K
uHgopmayuu no CcocmosiHUIO omoe/nbHblX 8U008 U 3Kocucmem. (OCHO8bI



sKopeabuiumayuu 3Kocucmem U cnocobos 60pbObI C 6OUONOBPEHCOeHUSIMU.
PekoHcmpykyusi MOPCKUX U Ha3€MHbIX 3KOCUCMEM.

JleMoHCcTpanuu

Tabmupl U cxembl:  «3arpsi3HeHue  aTMocdepbl»,  «3arpsi3HeHue
ruapocdepel», «3arps3HeHWe TI0uBbl», «IlapHMKOBBIM 3ddekT», «Ocobo
OXpaHsieMble TIPUPO/HbIe TePPUTOPUM», «Moeu yripaB/isieMOro MUpa».
O6opyaoBanue: doTtorpaduu OXpaHsSeMbIX PACTeHUM M >XMBOTHBIX KpacHoi
kHury Poccurickor ®@enepauyn, KpacHoM KHUTM pervoHa.



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

JINHHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBnMBaeT TpebOBaHUSI K pe3yibTaTaM OCBOEHUS
00yuarolMMHUCS TpOrpaMM cpefiHero 00iero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTaripeIMeTHbIe U TIpeIMEeTHBIE.

B CTpyKType MMUHOCTHBIX pPe3y/IbTaTOB OCBOEHHUs ITPOrpaMMBI 10 Grosiorun
BbI/le/IeHbl CJIeIVIOIIe COCTAaBJISIFOIIMe: OCO3HAHKEe OOYUaroIMMUCA POCCHUNCKON
IPaKJAaHCKON UJIEHTUYHOCTU — TOTOBHOCTU K CAMOPa3BUTUIO, CAMOCTOSITE/IbHOCTH
W caMoorlipefie/leHUI0, Haauyue Momugayuu K oOyueHuto  Ouosioruy,
yeseHanpaeneHHoe paszeumue BHYTPEHHUX YOeXJeHW /IMUHOCTH Ha OCHOBE
K/TFOUEBBIX I[eHHOCTeH W WCTOPUYECKUX TPAAULIANA Pa3BUTHSI OMOTOTMUECKOTO
3HaHHs1, 20MOBHOCMb U CNOCOOHOCMb 00YUalOIUXCs PYKOBOACTBOBATLCS B CBOEM
JesITeNTbHOCTU  L{eHHOCTHO-CMBIC/IOBBIMUA ~ YCTAHOBKaMH, MPUCYIIUMHU CHUCTEME
Ouosiornyeckoro  0oOpa3oBaHHWs, Haauyue NPABOCO3HAHUS  SKOJOTHUECKOU
KyJbTYPbI, CNOCOOHOCMU cMAsumMb 11eJId ¥ CTPOUTD KU3HEHHbBIE TI/IaHBbI.

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHUS TIPOTPaMMbI 110 OHOJIOTUN [OCTUTAOTCS
B eJUWHCTBe Yy4yeOHOM M BOCIMUTATeNbHOW [eATeTbHOCTH B COOTBETCTBUM C
TPaJULMOHHBIMUA POCCUUCKUMM COLMOKYJIbTYPHBIMH, UICTOPUUYECKUMU U JyXOBHO-
HPABCTBEHHBIMH 1[€HHOCTSIMU, TIPUHATHIMU B 00IlleCTBe TpaBWIaMA U HOPMaMU
TIOBe/IeHHsI YW CIIOCOOCTBYIOT TpOIjeccaM CaMOTIO3HAHMS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, pa3BUTUS BHYTPEHHEM TMO3WULIUU JIMUHOCTH, TaTPUOTHM3Ma U
yBa)KEeHUS K 3aKOHY W TPaBOIOPSJKY, Uel0BeKYy TpyJa U CTapllieMy MOKOJEeHUIO,
B3aMMHOTO YBa)KeHHS, Oepe)KHOro OTHOIIEeHWs K KYJ/JIbTYDHOMY Hac/leAuio u
TPaJIULIUSIM MHOTOHALIMOHAIBLHOTO Hapoja Poccuiickoit ®Defepaiyu, Npupoje U
OKpy>Karoleun cpeje.

JINUHOCTHBIE pe3y/bTaThl OCBOEHHUs yueOHOro ripeaMera «buosorus»
JO/DKHBI OTpaXkaTb TOTOBHOCTb U CITOCOOHOCTb 00YUarOIIUXCSI PYKOBOZICTBOBAThLCS
chopMUpOBaHHOM BHYTPeHHeM TMo3ulliel JIMUHOCTH, CHUCTEMOW I1IeHHOCTHBIX
OpUeHTalUi, TIO3UTHMBHBIX BHYTPeHHUX yOeXXJeHul, COOTBETCTBYHOIIUX
TPaJJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOIIecTBa, pacliMpeHue >KU3HEeHHOT'O
OMbITa Y OMbITA AESATEIbHOCTHA B TIPOLIECCe peann3aldd OCHOBHBIX HampaB/eHUH
BOCITUTaTeIbHOU [IeATe/TbHOCTHU, B TOM UMCJIe B UaCTH:

1) rpakAaHCKOr0 BOCHIUTAHUSA:

cchOpMUPOBAHHOCTh TPAKJAAHCKOM TMO3UIIMK 00yuaroiilerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UJieHa POCCHUICKOTO 00I11ecTBa;

OCO3HaHWEe CBOUX KOHCTUTYI[MOHHBIX TIpaB M 00s13aHHOCTeH, YyBa)KeHHe
3aKOHa U MPaBOIops/IKa;



TOTOBHOCTh K COBMECTHOW TBOPUYECKOU [IeATeTbHOCTU TPy CO3[aHUU
yueOHBIX MPOEKTOB, pellleHWH YueOHBbIX U TI03HABaTe/bHBIX 3a7iau, BBIMOTHEHU!
6ronoruuecKux SKCreprMeHTOB;

CIIOCOOHOCTh ~ OTIpeieNIiTh COOCTBEHHYIO TIO3WI[MI0 110 OTHOIIEHWIO K
SIBJIEHUSIM COBPEeMEeHHOU YKU3HU U OOBSICHSTD eé;

yMeHHe YUYUTbIBaTh B CBOMX [IeHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMO/IEMCTBUS JIIO/IeN C Pa3HBIMHU YOeXAeHUSIMH, Ky/JIbTYPHBIMU 1IeHHOCTSIMU U
COLIMa/IbHBIM T0JI0)KEeHUEM;

rOTOBHOCTb K COTPYJHHUYECTBY B TIpOLleCCeé COBMECTHOTO BbITIOJTHEHUS
yueOHBIX, TIO3HABaTe/JbHBIX U UCCAeA0BaTebCKUX 3aZlau, yBa)KUTETbHOTO
OTHOIIIEHUSI K MHEHHIO OIMOHEHTOB TMpH OOCY)XIeHUM CIIOPHBIX BOMPOCOB
OUMOIOrMUeCKOTO CO/IePyKaHuS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU [leATe/TbHOCTY;

2) IaTPUOTHUUYECKOT'0 BOCTIMTAHMS:

c(hOopMHPOBaHHOCTb POCCUMCKOU IPa’K/IaHCKOM WUJIeHTUYHOCTH,
MaTpyuoTH3Ma, YBaXKeHUs K CBOEMY HapoOAy, UYBCTBA OTBETCTBEHHOCTU Mepe]]
PoavHoM, ropaocty 3a CBOM Kpald, CBOWO PoauHy, CBOM $I3bIK M KYJBTYPY,
TIPOLLJIOe M HacCTosiIllee MHOTOHALIMOHAILHOTO Hapoga Poccuy;

1[eHHOCTHO€ OTHOILIeHWe K TPUPOJHOMY Hac/ae[ut0 U MaMsITHUKaM TIPUPO/IbI,
JNOCTHXKeHussM Poccru B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTHSX, TPY/E;

CIOCOOHOCTh OI|eHWBaTh BK/a[i POCCHUMCKUX YYEHbIX B CTAHOBJEHWE U
pa3BuTHe OWOMIOTUM, TIOHWMMaHWs 3HaueHusi OWONOrMM B TO3HAHWK 3aKOHOB
TIPUPO/IbI, B )KU3HU UesloBeKa U COBPeMeHHOr 0 00111eCTBa;

uzeiiHass yOeXKJEHHOCTb, TOTOBHOCTb K C/Iy>KeHHWIO M 3amure OTeuecTBa,
OTBETCTBEHHOCTb 3a ero Cy/b0y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

0CO3HaHHWe [IyXOBHBIX LIeHHOCTEeM POCCUMCKOT0 Hapo/ga;

c(hOpMHUPOBaHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, ITUYECKOTO MOBEIEeHUS;

CrOCOOHOCTh OlIeHMBAaTh CUTYAlMI0 W TIPUHUMATb OCO3HaHHBIE peIIeHus,
OpPHEHTHPYSCh Ha MOpa/lbHO-HPaBCTBEHHbIE HOPMbI U L|EHHOCTH;

0CO3HaHMe JIMYHOTO BK/IaZla B TIOCTPOEHHe YCTOMUMBOTO Oy/yIiero;

OTBETCTBEHHOE OTHOILIIEHUE K CBOUM POJIUTEJISIM, CO3[JaHAI) CeMbU Ha OCHOBE
OCO3HAaHHOT'O TIPUHATUS LIEHHOCTEM CEeMEeMHOM JKU3HA B COOTBETCTBUU C
TpaAuLIMSIMU HapozoB Poccuu;

4) 3CTeTUYeCKOro BOCIUTAHMS:

3CTeTUUYECKOe OTHOIIeHWe K MHpPY, BK/IIOUasi 3CTeTHUKY ObITa, HAyyHOro U
TeXHAYECKOTO TBOPUECTBA, CTIOPTa, TPYZa, 001[eCTBeHHBIX OTHOILIEHHUH;

TTOHUMaHWe SMOLIMOHAILHOTO BO3/|eHCTBHUS )KUBOW TIPUPO/bI U €6 1|eHHOCTH;



TOTOBHOCTh K CaMOBBID&)KEHWIO B pasHbIX BHUAX HCKYCCTBa, CTpeMJeHUe
TIPOSIB/ISITh KAYeCTBa TBOPUECKOW JTMYHOCTH;

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

MOHVMaHWe W peaiv3alys 370poBoro u 0Oe3omacHoro obpasa >KU3HU
(3mopoBoe  TMTaHWe, COOJIOJeHHME TUTMEeHWUeCKUX TIpaBWI W HOPM,
cbamaHCUpPOBaHHbIM pPEXUM 3aHATUM W OTAbIXa, peryjspHas (Qusnyeckas
aKTUBHOCTH), 0O€peXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOI'O OTHOLIeHUs K
coOcTBeHHOMY (DM3UUECKOMY M TICUXUUeCKOMY 3/I0POBbIO;

MOHUMaHWe 1[€HHOCTW TMpaBWI WHJWBUYaJlbHOTO W  KOJUJIEKTUBHOTO
6e30racHOro nMoBeJieHUsi B CUTyaLUsiX, YTPOXKAIOIIUX 3[J0POBBIO U >KU3HU JIFO/el;

OCO3HaHUe TIOCTeJICTBUM U HENpUSTUs BPeJHBIX MPUBBIYEK (yroTpebsieHus
aJIKOT0J1s51, HADKOTHKOB, KYpeHUsl);

6) TPyAOBOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZY, OCO3HaHUe 1[IeHHOCTH MacTepCTBa, TPyJo/ito0ue;

rOTOBHOCTb K AKTHMBHOM [1eATe/IbHOCTHM TEeXHOJIOTUYeCKOW W COLMaabHOU
HaTpaB/IeHHOCTH, CIIOCOOHOCTh MHHUI[MUPOBATh, TJIAHUPOBAaTh U CaMOCTOSATETHHO
BBITIOJ/IHATH TaKyH0 /1eTe/IbHOCTb;

VMHTEpeC K pa3/iMuHbIM cepaM MnpodecCUoHaNbHOW AesiTebHOCTH, YMEHHUE
coBepllIaTh OCO3HAHHBIM BbIOOp Oyayieit mpodeccu U peannu30BbIBATh
coOCTBeHHBIE XKM3HEHHbIE TI/IaHbI;

TOTOBHOCTb W CIIOCOOHOCTH K 00pa3oBaHWI0O MW CaM000Opa3oBaHMIO Ha
TIPOTSDKEHWH BCeM >KU3HY;

7) 3K0/10rH4eCKOro BOCIIUTAHUS:

9KO0JIOTUYEeCKH I1ie/iecoo0pa3Hoe OTHOIIeHHWe K TIpUpoJie KaK WMCTOUHHKY
)KVU3HU Ha 3emJie, OCHOBe e€ CylleCTBOBaHUSI;

TMOBBIIIIEHWe YPOBHSI 9KOJIOTMYEeCKOW KyJ/bTypbl: TpHOOpeTeHHe OrlbITa
MJIaHWPOBAHUS TIOCTYNIKOB M OLEHKM MX BO3MOXKHBIX TIOC/A€ACTBUNA ISt
OKpY>Karollier Ccpe/ibl;

OCO3HaHUe T00a/bHOTO XapaKTepa 3KOJIOTUUeCKHX TpobseM U myTed X
pelLleHus;

CMOCOOHOCTh  MCIIOJIb30BaTh TMpuoOpeTaemMble TIpM W3yueHUW OHoJioruu
3HaHWS W yMeHWs TpU pellleHuu TIpo0sieM, CBSI3aHHBIX C palMOHATbHBIM
TIPUPO/IOTIONb30BaHMeM  (COO/ro/ileHMe  TpaBWU  TIOBeJileHusi B TIPUPO/E,
HafpaB/ieHHbIX Ha COXpaHeHWe paBHOBECUS B SKOCHUCTeMaX, OXPaHy BH/IOB,
9KOCUCTeM, brochepsl);

aKTMBHOE HerpusTHe [eUCTBUM, TIPUHOCAIIMX BpeJ, OKpYy’Karolleu
TIPUPOJTHOM CpeZie, yMeHHe TMPOTHO3MPOBaTh HeOJIarornpusiTHbie SKOIOTUUYecKre
MOC/IeICTBUS MpeANPUHUMAaeMbIX 1eCTBUI U MpeoTBpallaTh UX;



Ha/JIMuKe Pa3BUTOTO SKOJOTMUeCKOTO MBIIIIeHHUS, SKOJOTMUeCKO KYJIbTYPBHI,
OTIbITA JesiTe/IbHOCTU 9K0JIOTHYEeCKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBaTbCSI UMHU B TI03HaBaTe/IbHOW, KOMMYHHUKATUBHOW W COL[AA/IbHOU
MPAaKTHKe, TOTOBHOCTU K YYaCTHIO B TIPAKTUUECKOU JiesITe/TbHOCTU 3KOJIOTMUeCKOM
HaTpaB/IeHHOCTHY;

8) 1leHHOCTH HAyYHOT'0 MO3HAHUSA:

c(OpMUPOBAaHHOCTb MMPOBO33DEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUs HayKd W 0OIIleCTBeHHOW MpaKTHUK{, OCHOBAHHOTO Ha Juasore
KyJbTYP, CTIOCOOCTBYIOII[ETO OCO3HAHHUIO CBOETO MeCTa B MOJIMKY/IbTYPHOM MUDE;

COBepIIIeHCTBOBaHKe SI3bIKOBOM UM UWUTATeNbCKOW KYJ/IbTYpbl KakK Cpe/iCTBa
B3aUMO/IEHCTBUS MEX/Y JIFOABMU U TIO3HAHUSI MUDA;

MOHMMaHWe CcrieluuKu OUONIOTHM KaK HAayKd, OCO3HaHUS eé poJiu B
¢bopMUpOBaHMY pal[MOHATBFHOTO HAYYHOTO MBIIIEHUS, CO3[aHUM 11eJIOCTHOTO
Tipe/icTaB/ieHUss 00 OKpY)KalollleM MUpDe KakK O eJUHCTBe TPUPO/bI, dejloBeKa U
oO1iecTBa, B T03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHWd Mpobsem
cOXpaHeHUst TIPUPOJHOTO PAaBHOBECHS;

yOeXIEéHHOCTh B 3HAUMMOCTH OHOJIOTHUH /11 COBPEMEeHHOM IMBU/IN3allWK:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHs MeJWLIMHBI, CO3/laHUe T1epPCIeKTUBHBIX
OuoTeXHO/MOTUM, CMOCOOHBIX — pellaTb pecypcHble  Tpo6sieMbl  pa3BUTHSA
yeJI0BeUeCTBa, TIOMCKA MyTel BbIX0/|a U3 I100aabHBIX SKOJIOTUUEeCKUX MPobsieM U
obecrieueHrsi  Tepexofia K  YCTOMUMBOMY  pa3BUTUIO,  pal[MOHATBLHOMY
WCTIO/Tb30BaHUIO TIPUPOJIHBIX PEeCcypcoB U (POPMUPOBAHUIO HOBBIX CTaHAapPTOB
YKU3HU;

3aMHTEpeCOBAHHOCTh B TIOyYeHWH OWOJIOTUYECKUX 3HAaHUM B  Le/IAX
TIOBBIIIIEHWs]  00IIell Ky/JbTypbl, €CTeCTBEHHO-Hay4HONW TPaMOTHOCTH, KakK
COCTaBHOW YaCTH (PYHKIJMOHA/ILHON IPpaMOTHOCTH OOydJarommxcs, hopMupyeMoit
TIpY U3yueHUH OMOJIOTUY;

MOHMMaHWe CYIIHOCTA MEeTO/IOB TI03HAHUSI, UCIO/Ib3yeMbIX B €CTeCTBEHHBIX
HayKaX, CIIOCOOHOCTH WCII0/Ib30BaTh T[IO/y4YaeMble 3HAHUS [JIs1 aHajau3a |
00BsICHEHUSI SIBJIEHUM OKDPY)KaloIllero MUpa W TIPOUCXOASIIMX B HEM M3MeHEeHUH,
yMeHUe [enaTb OOOCHOBaHHbIE 3aK/IFOUEHUSI Ha OCHOBE HAyuHbIX (AKTOB U
MMEOILNXCSl JAHHBIX C LIeJTbI0 MOJTyUeHUsi JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITEJILHO HCII0/Ib30BaTh OHOJ/IOTHYECKHe 3HAHUS IS
peliieHusi IpobJieM B peanbHbBIX )KU3HEHHBIX CUTYaLIUsX;

OCO3HaHWe LIEHHOCTU HayuyHOW JesTeJlbHOCTH, TOTOBHOCTh OCYIECTBJSATh
MIPOEKTHYIO M UCC/Ie[J0BATeIbCKYIO AesITe/TbHOCTh MHAUBU/YaIbHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTb K  HENpephblBHOMY  00pa3oBaHHIO U
camMoobpa3oBaHUIO, K aKTHBHOMY TIOJyUeHHIO HOBBIX 3HaHWM 10 Ouonoruu B
COOTBETCTBHUHM C )KU3HEHHBIMU TIOTPeOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeZMeTHble pe3y/ibTaTbl OCBOeHUs] yueOHoro npeamera «buonorusi»
BK/IIOUAIOT: 3HAuMMble /i1 (OPMHpPOBAaHUS MHPOBO33DEHHsT OO0YyUaroIMXCs
MEXIUCIUTITMHADHBIE (MeXXIIpeJMeTHbIe) oblijeHayuHble TIOHSATHS, OTpa’karolye
L[eJIOCTHOCTh HAyUYHOM KapTWUHblI MHpa U CHeLUUPUKY METOJ0B TO3HaHUS,
WCIIO/Ib3YeMbIX B €CTeCTBEHHbIX HayKax (BellleCTBO, SHEPrus, siBJeHue, Mpolecc,
CUCTeMa, HayUHbIM (PaKT, MPUHLIUI, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpHS,
uccieoBaHWe,  HaOmiofieHWe,  W3MepeHWe,  SKCTIIepUMeHT U JApyTue);
yHUBepcaibHble ydeOHble [elicTBUSI (TTO3HaBaTe/ibHble, KOMMYHUKaTHBHbIE,

pEryasiTUBHBIE), obecreunBaroIe (hopMHUpoBaHue (yHKLMOHATBHOU
rPaMOTHOCTH U COLIMA/bHOM  KOMITeTeHLMHM OO0yuaroIuxcs; CIOCOOHOCTD
oOyuaroiuxcs VICII0JIb30BaTh OCBOEHHbIe MeXXIWUCLUIIITMHAPHEIE,

MHUDOBO33peHUYeCcKrWe 3HaHWs W yHHBepca/JbHble yueOHble JelCTBUS B
T03HaBaTe/bHOW U COLMA/IbHOW MPaKTHKe.

B pe3ysmbTaTe wu3yuyeHuWs OWOMOTMM Ha YPOBHe CpeJHETO 0OIIero
obpa3zoBanuss y oOyuaromjerocs OyayT chOpMHpPOBaHBI IT03HABATE/bLHBIE
yHUBepcabHble yueOHbIe eCTBUS, KOMMYHUKAaTHBHbIE YHUBEPCAIbHbIe yueOHbIe
NEeNCTBUS, perylsSTUBHBbIE YHUBepCalbHble yueOHble [1elCTBHS, COBMeCTHas
JesiTeNTbHOCTb.

MertarnpeaMeTHble pe3y/bTaTbl OCBOEHWS TPOTPaMMbl CpeJHEro oOIIero
o0Opa3oBaHUs [JOJKHBI OTPaXKaTh:

OBnajieHne YHHMBepPCa/IbHBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMH
JIeCTBUSAMM:

1) 6a3oBbIe JTIOrHUECKHE AeHCTBHA:

camocTosiTe/ibHO  (DOpMy/MpOBaTh W aKTyalnu3upoBaTh  mpobsemy,
paccMaTpuBaTh e€ BCeCTOPOHHE;

WCI0/Ib30BaTh MPU OCBOEHUM 3HAHWM TPUEMBI JIOTUUECKOTO MBILLIeHUS
(aHanmm3a, cMHTe3a, CpaBHeHUs, KiaccuduKaluu, 000011IeHNsT), PACKPbIBAaTh CMBIC/T
buonoruueckux TMOHATUM (BbIJENSTh WX XapaKTepHble MPU3HAKU, YCTaHaBIUBATh
CBSI3U C JIPYTUMU TIOHSITUSIMUA);

orpefensTh LU [eATeTlbHOCTU, 3ajlaBasi TlapamMeTpbl U KDPUTEPUM UX
JOCTU)KEeHUSI, COOTHOCHUTD pe3y/ibTaThl JesiTe/TbHOCTU C TTIOCTaB/IeHHBIMU LieJISIMU;

WCTI0/Tb30BaTh OUOOruuecKye TIOHITUS [t 00bsicHeHuUs1 (DaKTOB U SIBJIEHUM
YKUBOU TIPUPO/IbI;

CTPOUThH JIOTUUECKWe PpacCyKieHusi (UHJyKTHBHbIe, [leYKTHUBHbIE, TIO
aHaJIOTUM), BbISB/ATb 3aKOHOMEDHOCTHM W TIPOTHMBOPEUMs] B pacCMaTpHBaeMbIX
sIBJIEHUSIX, (DOPMYJIMPOBaTh BbIBO/bI U 3aK/IFOUEHHSI;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe cpeicTBa IS TIpe/iCTaBJ/IeHUSI
CYII[eCTBEeHHBIX CBsI3eM M OTHOIIIEHUN B M3ydaeMbIX OMOMOTMUeCcKUx 0OBeKTax, a



TaKKe  TPOTHBOPEUMd  pa3HOrO  pO/ia, BBIABJAEHHBIX B  pa3/IMUHBIX
MHGOOPMAaI[MOHHBIX UCTOUHHKAX;

pa3pabatbiBaTh TUIaH pellleHrss NMpo0/ieMbl C YUETOM aHaIM3a UMEROIUXCS
MaTepua/ibHbIX U HeMaTepUaTbHbIX PeCypCOB;

BHOCHUTb KOPPEKTHUBEI B IeSITE/IbHOCTD, OLIEHMBAaTh COOTBETCTBHE Pe3Y/IbTaTOB
1[e/I5IM, OLIeHWBAaTh PUCKH TIOC/IeICTBUMN JesiTeTbHOCTH;

KOOpD/IMHUPOBaTh W  BBLIMOJIHATL paboTy B  YCJIOBUSIX  peajibHOTO,
BHUPTYa/bHOT'O ¥ KOMOMHUPOBAHHOTO B3aMMO/IENCTBYS;

Pa3BUBaTh KPEATUBHOE MBILIJIEHHE TIPU PEIIeHNH )KU3HEeHHBIX TTPo0iem.

2) 6a3oBbBIe HCC/IE0BATETIBCKHE AeHCTBUS:

BJIaZIeTh HaBbIKaMU yueOHO-UCC/Ie/IoBaTeIbCKOM 1 TIPOEKTHOM JiesiTe/TbHOCTH,
HaBbIKaMH  paspellieHusi MpobjieM, CMOCOOHOCTBI0O YW TOTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TTOMCKY METO/ZIOB PeIleHHs ITPAKTUUECKUX 3a/jau, [TPUMEHEHUIO
Pa3/IMYHBIX METO/IOB TIO3HAHUS;

WCII0/Ib30BaTh pa3/iiuHble BU/bI JIeSITeJIbHOCTH 10 TIO/yUYeHHI0 HOBOTO
3HaHUS, €Tr0 HWHTEepIIpeTaluy, IpeoOpa30BaHUI0 W TIPUMEHEHHI0 B yueOHBIX
CUTYyaLMsIX, B TOM YKCJIe TIPH CO3/IaHUM YUeOHBIX M COL[MATbHBIX ITIPOEKTOR;

dbopMHpOBaTh HayUYHBIM THIT MBIILJIEHUS, B/aZieTh HAYYHOW TepMUHOJIOTHEH,
K/IFOUEBLIMU TTOHATUSIMA U METO/IaMU;

CTaBUTh W (HOPMYy/IMpPOBaTh COOCTBEHHBbIE 3aflaud B 0Opa3oBaTeIbHOMU
JesITeNIbHOCTY U JKU3HEHHBIX CUTYalUsX;

BBISIBJIAITb  TIPUUMHHO-C/IEZICTBEHHBIE CBSI3M WM aKTya/JM3HWpOBaTh 3ajauy,
BLIZIBUTATh TUIIOTEe3y €& pellleHHs, HaXOJWTh apryMeHThl /i JOKa3aTelbCTBa
CBOMX YTBePXK/eHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUU pellleHMUs;

aHa/IM3UPOBaTh IIOJIyUeHHbIE B XOJe PeIIeHWs 3aJJaud  pe3y/IbTaThl,
KPUTHUYECKU OI|eHWBATh MX OCTOBEPHOCTD, IIPOrHO3UPOBATh U3MEHEHHEe B HOBBIX
yCJIOBUSIX;

JlaBaTh OL[EHKY HOBBIM CUTYaI[HsIM, OL[eHUBATh TIPUOOPETEHHBIM OIThIT;

OCYIIIeCTB/IATE 1Lle/IeHaIlpaB/IeHHbIA MOMCK IIepeHoca CpeACTB W CIoCcO0OB
JercTBYA B MpodeCcCHOHATBHYIO Cpeay;

yMeTh TIePeHOCHUTb 3HaHUSl B TI03HABAaTe/JbHYIO M TMpPaKTUUecKyto o006/acTu
JKU3HEesITe/IbHOCTH;

yMeTh UHTETPHUPOBATh 3HAHUS U3 Pa3HBIX IIPeIMETHBIX 00/1acTel;

BLIZIBUTATh HOBBIE W/, TIpejijlaraTb OPUTMHAJ/IbHBIE TIOAXO0bI M PeIleHus,
CTaBUTh TIPO0/IeMbI U 3a/lauM, AOIyCKAOIINe ajibTepHAaTUBHBIE PellleHusl.

3) pabora c uadopmanueii:

OpPHEHTHPOBATHCS B PA3/IMUHBIX NCTOUHMKAX MH(MOPMAIMH (TeKCTe yueOHOro
1mocoOusi, HAy4YHO-TIONYJ/ISIPHON  JIUTepaType, OHOJIOTUUECKUX C/IOBAapsIX U
CTIpaBOYHHKAX, KOMIbIOTEPHBIX 0a3ax [AaHHbIX, B VIHTepHeTe), aHaJIU3HWPOBATh



MHGOOPMAIHIO Pa3IMUHbIX BUJIOB U (DOPM IIpe/ICTaB/IeHMs], KpUTUUECKU OLIeHUBATh
eé I0CTOBEPHOCTb Y HETIPOTUBOPEUNBOCTb;

dbopMy/IMpOBaTh 3arpoChl ¥ TIPUMEHATb Pa3/IMYHbIe METO/bI TIPU TTOUCKe U
orbope Guosornuecko WHMOpMaIy, HeOOXOAUMOU [Jisi BLITIOJTHEHHUS yUeOHBIX
3a/1a4;

npuoOpeTaTh OIBIT MCIO0JIb30BaHUS HHGOPMAIJMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOT WA, COBEPIIEHCTBOBATh KY/IbTYPy aKTHBHOT'O HCIO/Ib30BaHMUS Pa3/TMUHbIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTHMAaNbHYIO  (OpMy  IIpe/CTaB/IeHUS
6uonornueckoi nHbopmaruu (cxeMbl, rpadyKy, AUarpaMMbl, TaOMHUIbI, PUCYHKH
H fipyroe);

WCTIO/Tb30BaTh HAyuHBbIM sA3BIK B KauecTBe CpeAcTBa mnpu pabote c
Ouvosornueckoli HMHGOpMalMel: TIPUMEHATh XWMHUYeckKue, (Qusnueckue U
MaTeMaTH4YecKhe 3HaKU W CHUMBOJIBbI, (hOpMYyJibl, abOpeBHaTypy, HOMEHK/IATypy,
WCIIO/Ib30BaTh W TpeoOpa3oBbIBaTh ~ 3HAKOBO-CHMBOJIMUECKHE  CpeICTBa
HarISTHOCTH;

B/aZieTh ~ HaBBIKAMM  paclio3HaBaHWs W 3allUThl  MH(OpMaILUH,
MHGMOPMAaI[MOHHON 6€3011aCHOCTH JIMYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH AeHCTBUAMU:

1) o0mmenue:

OCYIIeCTB/IATE KOMMYHHKALIMK BO BCeX Cc(epax >KU3HH, aKTHUBHO yU4aCTBOBATh
B AMiaJIoTe WIW JUCKYCCUU TI0 CYITIIeCTBY OOCY’KZaemMou TeMbl (yMeHHe 3aJaBaThb
BOTIPOCHI, BBICKA3bIBaTh CYKAEHWsS OTHOCHUTEBHO BBLITIOJTHEHMS IpejjiaraeMoi
3a/]laui, YUYHUTBIBaTb WHTEPEChl U COTJIACOBAHHOCTH TMO3UIIUN APYTHUX yYaCTHHUKOB
JIMajiora Wi JUCKYCCHN);

pacrio3HaBaThb HeBepOasbHBIE CpejAcTBa OOIeHHs, TTOHUMAaTb 3HAaUeHHE
COLMANbHBIX 3HAKOB, TIPEJIIOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYallUH,
yMeTb CMAr4aTh KOH(MIMKTHI ¥ BECTH ITePETrOBOPbI;

BJIaZIETh Pa3/IMUHBIMUA CII0CO0aMH OOIIeHUs W B3aUMOEMCTBUS, TTOHUMATh
HaMepeHUsI IPYTUX JIto/lei, MPOSIB/ISTL YBAKUTE/ILHOE OTHOIIIeHHWe K coOeceHUKY
Y B KOPPEeKTHOU (popMe (hopMy/IMpOBaTh CBOU BO3PaKeHUSI;

Pa3BEPHYTO U JIOTUYHO W3/laraTh CBOK) TOUKY 3pPEHUSI C HWCII0/Ib30BAaHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMeCTHasi 1eTeTbHOCTh:

TOHMMAaTh W MCITO/Ib30BaTh IMPEMMYIIeCTBa KOMaHAHOW W WHIUBUAYaTbHOU
paboThI TIpU pertieHny 61oJ/IorHYeckoi mpobembl, 060CHOBBIBATH HEOOXOJUMOCTD
IIPUMEHEHHS TPYIIITOBLIX (DOPM B3aMMO/IeHiCTBYSI IIPY PeIlleHnH yueOHO 3a1au;

BLIOMpAaTh TEMAaTHMKy W METO/bl COBMECTHBIX [AeWCTBHM C yUéTOM OOIHUX
HWHTEpPeCOB M BO3MO)KHOCTEH Ka)k/I0T0 UjieHa KOJITIEKTHBaA;



NpUHUMaTh 1eJId  COBMECTHOM  [leATe/IbHOCTH, OpraHW30BbIBAaTb U
KOODJMHUPOBAaThb [AEWUCTBUSA MO €€ NOCTWXKEHWIO: COCTaB/SThb IUIaH [eWCTBUM,
pacrpe/iefisiTh PO C Y4YETOM MHEHUM YYaCTHUKOB, OOCYXXZIaTh pe3y/bTaThbl
COBMECTHOM paboTh;

OlLleHMBaTh KaueCTBO CBOEr0 BK/a/la M KaX/JOro ydaCTHHKA KOMaH/bl B
oO11[uii pe3y/sbTar 1o pa3pab0TaHHBIM KPUTEPHSIM;

rpejjlaraTh HOBbIE TIPOEKThI, OLleHWBaThb WJAeU C TI03UIMM HOBU3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKON 3HAUMMOCTH;

OCYLIECTB/ISITh  TO3UTUBHOE CTpaTeruyeckoe TIOBeJleHWe B Pa3/MUHbIX
CUTYaL[UsIX, TIPOSIBJISATH TBOPUYECTBO U BOOOpakeHHe, ObITh HHUI[MATUBHBIM.

OBjajieHrie yHUBEPCATbHBIMHU Pery/JIATUBHBIMU JeCTBUAMM:

1) camoopranu3anus:

WCTIO/Tb30BaTh OMOJIOTHYEeCKWe 3HAHUSI [Jis BbIAB/IEHUS TPOOIeM M HX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYalUsIX;

BbLIOMpaTb Ha OCHOBe OMOJIOTUUECKUX 3HAHWM I1ieJieBble U CMbBIC/IOBBIE
YCTAaHOBKY B CBOUX JIEMCTBUSAX U MOCTYIKAX 0 OTHOIIIEHUIO K YKUBOM TPUPO/eE,
CBOEMY 37I0POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITeJTbHO OCYILeCTBJISATh TO3HABATe/bHYIO [eSTe/IbHOCTh, BbISBISATh
1po0/iemMbl, CTaBUTh U (POPMY/IMPOBaTh COOCTBEHHBIE 3aJjauv B 0Opa3oBaTe/bHOM
JesiTeNTbHOCTU U YKU3HEHHbBIX CUTYalUsIX;

CaMOCTOSITeJTbHO ~ COCTaB/ISATh TUIaH pellleHusi TIpobsieMbl C  yUYETOM
MMEIOIIUXCsl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTeN 1 TIpe/[TIOUTeHH;

JlaBaTh OI[eHKY HOBBIM CUTYaI[UsIM;

PACIIUPSATb PaMKH yueOHOTo TIpejMeTa Ha OCHOBEe JTMUHBIX TTPe/IITOUTeHHH;

JelaTb OCO3HAHHBIN BBHIOOP, apryMeHTHPOBaTh ero, 6paTh OTBETCTBEHHOCTh
3a pelleHue;

OLIeHUBaTh TTPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh (POPMHUPOBAHUIO M TIPOSIBJIEHWIO IIUPOKOW 3SPYJUIMM B
pasHbIX 00/1aCTAX 3HAHWM, TIOCTOSIHHO TIOBBIIIATH CBOM 0OOpa3oBaTeNbHBIA U
KY/IbTYPHBIN YDOBEHB.

2) CaMOKOHTPOJIb:

JlaBaThb OLIeHKY HOBbIM CHUTYal[UsiM, BHOCUTb KODPEKTHBbI B JIeSITe/IbHOCTD,
OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LieJisIM;

BJaZileTh ~ HaBbIKAMM  TI03HaBaTe/JbHOM  pedieKCMM  KaKk  OCO3HaHWS
COBepIlIaeMbIX [IeICTBUM U MBICUTENbHBIX TIPOLIECCOB, WX pe3y/JbTaTOB U
OCHOBAHHM, WCIOIL30BaTh NMPUEMBI pedIeKCHM /il OL[eHKH CHUTYyallud, BbIOOpa
BEPHOTO0 pellieHus;

yMeTb OL€eHWBaTb PUCKUM W CBOEBPEMEHHO MPHWHMMATh peLleHusi M0 UX
CHIDKEHMIO;



MPUHMMAaTb MOTUBBI M apryMeHTbl JDYTMX TP aHajau3e pe3yJbTaToOB
JleATe/IbHOCTY;

3) npuHsiTHE Cebsi U APyruX:

MPUHUMATD Cebsi, TTOHUMasi CBOM HeJJOCTaTKU U JIOCTOWHCTBA;

MPUHMMAaTh MOTUBBI M AapryMeHTbl JDYTMX IIpDU aHaju3e pe3yJbTaToOB
JleATe/IbHOCTY;

NpU3HaBaTh CBOE TIPABO U MPaBO /IPYTUX Ha OLLMOKY;

pa3BUBaTh CIIOCOOHOCTH TTIOHUMATh MUP C TIO3ULIMH IPYTOTr0 YesioBeKa.

IMPE/IMETHBIE PE3YJ/IBTATBI

[TpemMeTHBIE pe3y/bTaThl OCBOEHHSI COJEp)KaHUS yueOHOTO mpeaMeTa
«buonorusi» Ha yriybnéHHOM ypOBHE OpHMEHTHPOBAaHbI Ha obecrieueHue
npodunbHOTO  00yueHMs — oOyuatoiuxcs  Ouosiormd. OHU  BK/IIOUAIOT:
cnietiuuueckue st 6MOIOTUM HayuHble 3HaHUS, YMeHUs U CIIOCOObI IeMCTBUM 110
OCBOEHHIO, UHTEPIpeTaI[ii U npeobpa30BaHUIO 3HAHWM, BUBI JeATeTbHOCTH 10
TI0JTyUeHHI0 HOBBIX 3HAHUM W UX MPUMEHEHHIO B Pa3/TMUHbIX yueOHBIX, a TaKKe B
peasibHbIX >XU3HEHHbIX CUTyalusiX. [IpeMeTHble pe3y/bTaThl MpeACcTaBaeHbl MO
rojiaM u3y4yeHwusl.

[TpemMeTHBIE pe3y/ibTaThl OCBOEHHUSI yueOHOro mpeamera «buosorus» B 10
K/1acce [J0JDKHBI OTPayKaTh:

chopMHUPOBAaHHOCTh 3HaHMW O MecTe W poyd Ouomoruu B CUCTeMe
eCTeCTBEHHBbIX HayK, B (DOpPMUPOBaHWM €CTeCTBEHHO-HAayUHOM KapTHWHBI MUDa, B
MO3HAHWM  3aKOHOB  TPUPOALI M  pelleHud Tpo0sieM  parjioHaJbHOTO
TIPUPO/IOTIO/TE30BaHUS, O BK/Ia/leé POCCUHUCKUX M 3apYOe)KHBIX YUEHBIX B pa3BUTHE
O1oJIOTUK;

B/a/leHWe CUCTeMOM OHOoJIOTMYeCKHWX 3HaHUM, KOTOpas  BKJ/IHOUaeT:
OCHOBOIIO/Iararoiye 0OHO/JIOTUUeCKue TepMUHbI W TIOHSATHSA (JKU3Hb, KIIeTKa,
opraHusM, MeTaboaM3M, TOMeoCTa3, CaMOpEeryJisiliksi, CaMOBOCIIPOW3Be/leHe,
Hac/IeJCTBEHHOCTb, W3MEHUHWBOCTh, POCT W pa3BUTHE), OUONOTMUeCKWe Teopuu
(xnerouHas Teopus T. IlIBanHa, M. IllneiaeHa, P. BupxoBa, XpoMOCOMHas TeOpusi
HacseqctBeHHOCTH T. Moprana), yuenus (H. W. BaBwioBa — o0 I1eHTpax
MHOTOOOpa3usi ¥ TIPOMCXOXKAEHHs  KYJbTYPHBIX  PACTeHHIi),  3aKOHBI
(emuHOOOpA3Us TTIOTOMKOB TIEPBOTO TIOKOJIEHWS], paciiel/ieHus], YUCTOThl TraMer,
He3aBUCMMOro HacjaefoBaHusi ['. MeHgens, TOMOJOTMYECKHMX pSZIOB B
HacJieJCTBeHHOU M3MEeHUYNBOCTU H. . Baguoga), TIPUHLIUTIBI
(KOMILJIEMEHTapHOCTH);

BJlaZleHue OCHOBHBIMHM MeTOZAaMU HayuHOTO TI03HaHWS, WCIMO/b3yeMbIX B
OuonoruUecKUx HWCCIeJOBaHUSIX JKUBBIX O0OBEKTOB (OmMMcaHue, U3MepeHue,
Ha0JTI0/IeHre, SKCIIEPUMEHT);



yMeHUe BbIZIe/ISITh CYIlleCTBeHHble TIPHM3HAKU: BUPYCOB, K/I€TOK MPOKapUOT U
9YKApUOT, OJHOK/JIETOUHBIX M MHOTOK/JIETOYHbIX OpraHWU3MOB, B TOM YHUCJIe
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U UeJI0BEKa, CTPOEHUsI OPraHOB U CUCTEM
OpPraHOB DACTeHWi, >KWBOTHBLIX, UEJIOBEKa, TIPOL[ECCOB >KU3HEeesTeTbHOCTH,
TIPOTEKAIOI[MX B OpPraHM3Max PAaCcTeHHM, KUBOTHBIX W YejioBeKa, OMOI0oruueCcKux
TpolieccoB: oOMeHa BelrecTB (MeTabonm3M), TIpeBpallleHHs SHePTUM, OpOoKeHus,
aBTOTPO(HOIO U reTepoTpOHOro TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, Meili03a, raMeToreHe3a, sMOpUoreHesa, MoCTIMOPUOHA/ILHOTO Pa3BUTHS,
pPa3MHOKEHUS,  WHAWBUAYaJbHOTO  pa3BUTUS  OpraHu3Ma  (OHTOTeHe3a),
B3alMO/IeNCTBUS TeHOB, reTepo3rca, UCKYCCTBEHHOTO 0TOOPa;

yMeHHe YyCTaHaB/IMBaTh B3aWMOCBSI3U MEX]y OPraHOWJAMU KJIeTKU U UX
GYHKIUSIMH, CTPOEHHEM K/IeTOK pa3HbIX TKaHeH W WX (QYHKIUSIMH, MeXIy
opraHaMd ¥ CHUCTeMaM{ OpraHOB y pacTeHWM, >KMUBOTHBIX M uejloBeKa U UX
GYHKIUSIME, MeXAYy CUCTeMaMd OpraHoB U uX (GYHKLUSMH, MeXAy 3TaramMu
oOMeHa BelleCcTB, 3TarlaMy KJI€TOYHOTO I[UK/Ia U )KU3HEHHBIX 1IUK/IOB OPraHU3MOB,
3TaramMu SMOPUOHATILHOTO Pa3BUTHSL, T€HOTUIIOM M (heHOTUTIOM, (PeHOTUIIOM U
dakTopamu cpeibl 0OHUTaHUS;

yMeHUe BbISIB/STH OT/IMUMTe/bHbIe TIPU3HAKU >KHUBLIX CHUCTEM, B TOM UHCIIe
pacTeHuH, >)KUBOTHBIX M UeIOBEKa;

yMeHHe WCIO/b30BaTh COOTBETCTBYHOI[ME apryMeHThbl, OHOJIOrHUecKyto
TEPMUHOJIOTUIO ¥ CUMBOJIMKY [I/Isi ZI0Ka3aTe/bCTBa POZCTBA OPraHWU3MOB Pa3HBIX
CUCTeMaTHyeCKuX TPy,

yMeHHe pellaTh OMooruueckue 3a/lauu, BhISB/IATh IPUUHUHHO-C/Ie/ICTBEHHbIE
CBSI3U MEXXY UCC/ielyeMbIMU OH0/IOrMueCKUMU TIPOLIeCCaMU U SIBJIEHUsIMH, [1e/1aTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHWM TIO/TyYeHHBIX Pe3y/IbTaToB;

yMeHHe BBITIOHATL JIabopaToOpHble M IIpaKTH4YecKue paboTel, cob/roaTh
TipaBu/ia Mpy paboTe ¢ yueOHBIM U TabopaTOpHLIM 000pY/I0OBaHUEM;

yMeHUe BBIJBUTATb THUIIOTE3bl, IIPOBEPATH WX SKCIIEPUMEHTaTbHBIMU
cpeAacTBamu, (OpPMYJIUPYs 1ieflb HCC/Ie[OBAHUS, aHAIM3UPOBATh I10TyYeHHbIe
pe3yJibTaThl U [leflaTb BHIBO/IbI;

yMeHHe y4yaCTBOBaThb B yueOHO-MCC/ie/JoBaTeNbCKOM paboTe 1Mo Ouosioruu,
5KOJIOTUA U MeJULIMHe, TMPOBOAUMOM Ha 0a3e IIKOIbHBIX Hay4yHbIX OOIIecTB, U
nyOMMUHO — TIPeJCTaBIATH — TIOAyueHHbIe  pe3y/lbTaThl Ha  yUeHHYeCKHUX

KOH(epeHI[UsX;
yMeHHe OlleHWBaTh 3THYeCKHWe acIeKThl COBPEMEHHBIX WCC/Ie[JOBaHUN B
obmacth  Guosorni W MeAMIMHBI  (KJIOHWPOBaHWE,  HMCKYCCTBEHHOE

OTJIO/IOTBOPEHMe, HallpaB/ieHHOe H3MeHeHHe TeHOMa M CO37laHWe TPaHCTeHHBIX
OpraHH3MOB);



yMEHHE OCYIIeCTB/ISATh OCO3HAHHBLIM BHIOOp OyayIred mpodeccroHaTbHOM
JesiTe/IbHOCTU B 00s1lacTu Guo/iorvy, MeAULIMHBI, OMOTeXHOJIOTHH, BeTepHHapuH,
CeJIbCKOTO XO0351CTBa, MUIL[eBOM MPOMBIILJIEHHOCTH, YIyO/sTh Mo3HaBaTebHbIN
MHTepec, HarlpaB/ieHHbIN Ha OCO3HAHHBINA BLIOOP COOTBETCTBYIOIIeN npodeccuu u
NIpOZIo/DKeHe  OUoIoTUuecKoro  00pa3oBaHWsI B OpraHU3al[UsX  CpeJHEero
npohecCHOHaTLHOTO U BhICIIEro 06pa3oBaHusl.

[IpeameTHBIe pe3y/nbTaThl OCBOEHUs yuebHoro rpeameta «buosorus» B 11
K/1acce [10JDKHbI OTPaXkaTh:

chopMHUPOBAaHHOCTh 3HaHWW O MecTe W pojd Ouomoruu B CUCTeMe
eCTeCTBEHHBbIX HayK, B (DODMMDOBAaHWU COBPEMEHHOM eCTeCTBeHHO-HayuHOU
KapTWHBI MWpa, B TI03HAaHUU 3aKOHOB TIPUPOJIbI M peIleHUuH 3KOJOTHYeCKUX
npobsieM uesioBeUyeCcTBa, a TaKKe B pelIeHWM BOIPOCOB palMOHA/ILHOTO
TIPUPO/IOTIOb30BaHusl, U B (DOPMUPOBAHUU 1]EHHOCTHOT'O OTHOILIEHUS K TPHUpPO/Ie,
o0I11eCTBY, Ue/IOBEKY, O BK/IaZie POCCUMCKUX U 3apyOe)XHBIX YUEHBIX-OMOIOTOB B
pa3BUTHe OHO/IOTHY;

yMeHue B/afileTh CUCTeMOW OHOJIOTMUeCKWX 3HaHWM, KOTOpas BK/IHOUAeT
oripefieJieHUsT W TIOHWMaHWe CYI[HOCTA OCHOBOTIO/IAraroluxX ONOI0OruYecKux
TEPMHHOB M TOHATUM (BUJ, 3KOCHCTeMa, Ouocdepa), Ouomoruyeckie Teopyuu
(oBomonoHHas Teopusi Y. JlapBuHa, CUHTeTHUeCKasi TeOpUsl SBO/IIOLIUM), YUeHUsT
(A. H. CeBepuioBa — 0 myTax ¥ Hamnpas/ieHUsX 3BomoLuu, B.M. BepHagckoro — o
buocdepe), 3akoHBI (reHeTHMUeCKOro paBHOBecusi /). Xapau u B. BaiinGepra,
3apoapiieBoro cxozactBa K. M. Bspa), npaBwna (Muammyma HO. JInbOwuxa,
9KOJIOTUUECKOW MHUpaMUJbl SHEpruu), rumnoTesbl (rumote3a «mupa PHK» VY.
I'unbepra);

yMeHue  B/a/leTb ~ OCHOBHbIMM  MeTOJaMH  HAyUyHOTO  TO3HaHUS,
WCTI0/Tb3yeMbIMU B OMOJIOTHYECKUX UCCTIe/JOBaHUSIX )KUBBIX 00beKTOB M 9KOCUCTEM
(omvcanue, u3MepeHue, HaO/MOleHWe, SKCIIEPUMEHT), Crioco0amMu BBISBAEHUS U
OLIeHKU aHTPOIIOTeHHbIX U3MEeHEeHU B MPUPO/IE;

yMeHUe BBIJENATb CYyIleCTBeHHble TIpDU3HAKW: BUJIOB, OMOTeOl[eHO30B,
3KocucTeM U Ouocdepsl, CTaOWUIM3UPYIOIIETO, ABWKYIIEr0o W pPa3pbIBalOIIEero
€CTeCTBEHHOT O otbopa, aJIJI0NIaTpUUecKoro u CUMIMAaTPUYeCcKoro
BH1000pa30BaHusl, B/IMSHUS ABWKYIIUX CHJ SBOJIIOLIMYA Ha TeHOMOH T IOy ISLINY,
TIPUCITIOCOO/IEHHOCTH OPTaHM3MOB K cpejle 00WTaHus, YepefioBaHsI HarlpaB/IeHUN
3BOJIIOLIMM, KDYTOBOPOTA BEILeCTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

yMeHUe YyCTaHaB/IMBaTh B3aUMOCBSI3M MeXy TMpPOLiecCaMyd SBOJIOLUH,
JOBIDKYIIIUMU CUJIaMUA aHTPOTIOreHe3a, KOMITIOHEeHTaMHM Pa3/IMUHbIX 3KOCHUCTeM U
TIPUCITOCOOIEHUSIMUA K HUM OPTaHU3MOB;

yMeHUe  BbISB/ISTb  OT/JIMUMTE/bHble  TIPU3HAKUM  JKUBBIX  CHCTEM,
TIPUCIIOCOO/IEHHOCTh BUIOB K cpefle 00UTaHHsl, abMOTMUEeCKUX U OMOTHMUeCKUX



KOMITOHEHTOB ~ 3KOCHCTeM, B3aWMOCBsi3eli  OpraHM3MOB B  COOOIIleCTBax,
AHTPOTIOT€HHBIX U3MEHEeHUM B 9KOCHUCTeMaX CBOeM MeCTHOCTH;

yMeHHe WCIIO/b30BaTh COOTBETCTBYHOI[ME apryMeHThbl, OHOJIOrHUeCcKyro
TEePMUHOJIOTUIO U CUMBOJIMKY ZJisi [JOKa3aTe/lbCTBa POZACTBA OPraHU3MOB Pa3HbIX
CUCTeMAaTHUUeCKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CPeZibl 0OMTaHWsI, eZIMHCTBA
Yye/lOBeUeCKMX pac, HeoOXOAWMOCTH COXpaHeHWs MHOroo0pasvsi BUAOB |
9KOCHUCTEM KaK YCJIOBHS COCYIIIeCTBOBAHUSI TIPUPO/Ibl M UeI0OBEUeCTRa;

yMeHue pellaTb OMooruyeckue 3a/lauu, BhISIB/IATH IPUUMHHO-CJIE/ICTBEHHbIE
CBSI3U MEX[Y UCC/Ie[yeMbIMU OHMOIOTMYeCKUMHU TIPOLIeCCaMU U SIBJIEHUSIMU, [1e/1aTh
BBIBO/IbI U IPOTHO3bI HA OCHOBAHUHM TI0OJTyYeHHBIX Pe3y/bTaToB,;

yMeHUe BBINOMHATL Jj1abopaTOpHble W TIpakTUUecKue paboThl, coOMOAATH
nipaBuW/Ia rpu pabore ¢ yueOHbIM U 1abopaTOPHBIM 000PYZOBaHUEM;

yMeHWe BBIBUTATh THUIOTe3bl, IIPOBEPSATh WX SKCIIePUMEHTaTbHBIMU
cpeicTBaMy, (OPMYJIUpPYsS LeJb HWCCAe[0BaHUs, aHATU3UPOBATh TIOMyUeHHbIe
pe3y/bTaThl U /leflaTh BLIBOABI;

yMeHUe yuaCTBOBaTh B yueOHO-HCC/Ie/[OBaTe/IbCKON paboTe 1o OHWOIOrUw,
5KOJIOTUM U MeJIMIFHe, TIPOBOMMON Ha 0a3e IIKOJBHBIX HAYUHBIX OOIIECTB, U
nyO/IMUHO ~ TIPe/ICTAaB/ISATH ~ [OJydeHHbIe  pe3y/bTaThl HAa  yUYeHUYeCKUX
KOH(pepeHLUsX;

yMeHUe OLIeHWBaTh TUIIOTe3bl U TEOPUH O TIPOUCXOXKIEHUH XKU3HU, UeioBeKa
U Ye/i0OBeYeCKUX pac, O MPUUMHAX, TOCTEACTBUSX M CHOCO0ax IMpeJoTBpalleHus
r7100a/TbHBIX M3MeHeHul B 6rocdepe;

yMeHUe OCYLeCTB/ISTb OCO3HaHHBIM BbIOOp OyAyleil mpodeccruoHanbHOU
JiesiTeTbHOCTU B 00/1aCcTh OMOJIOTUU, SKOJIOTHH, TPUPO/OTI0/Ib30BaHus, MeJULIVHBI,
OMOTeXHOJIOTUY, TICUXOJIOTUM, BeTepUHApUH, CEeJIbCKOTO XO3SICTBa, TIMIIEBOM
MPOMBILIUIEHHOCTH, YI/IyOMATh TI03HABaTeNbHbIM WHTEepeC, HarpaB/eHHbIA Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYMHOIleM  mpodeccM U TPOAOJDKeHHe
6uosiornyeckoro obpa3oBaHusi B OpraHu3alUsX CpejHero NmpodeccruoHasbHOTO U
BbICIIIero 0Opa3oBaHMs.



TEMATUYECKOE IVNTAHUPOBAHUE
10 K/TACC

Ko/sinuecTBo uacoB J/IeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (qudppoBbIe)
Ne n/nn Kourponbnsle | IIpakTHuecku
NMporpamMMsbI Bcero oOpa3oBare/IbHBIE
paboThI e paboTbI
pecypchbl
1 buosorus kak Hayka 1
2 JKuBbIe CUCTEMBI U UX U3yUYeHHe 2
3 buonorus knetku 0.5
4 XuUMHUUecKasi OpraHu3aliys KiaeTKy 10 1 0.5
5 CrpoeHre U QYHKIUU KIeTKU 8 1 1.5
OOMeH Bell|eCTB U TIpeBpailleHre SHepTur B
6 9 1 1.5
KJIeTKe
HacnepncrBenHast nHopMauys u
7 a5t MH{OP 9 1 0.5
peanu3aulys eé B KieTKe
JK13HeHHBIN LUK K/IeTKU 6 1 1
CrpoeHue ¥ QyHKLUM OPraHU3MOB 17 1 1
10 PasMHOKeHHe 1 pa3BUTHe OPraHU3MOB 8 1 1
1 ['eHeTHKa — HayKa O HaC/le[CTBEHHOCTH U 5
HW3MEHUYUBOCTHU OPraHU3MOB
12 3aKOHOMEpPHOCTH Hac/1eICTBEHHOCTH 10 1 1
13 3aKOHOMepHOCTH U3MEeHUHUBOCTU 6 1 0.5
14 I'eneTuka yesoBeka 3 0.5
15 CenekLsi OpraHru3MOB 4 0.5
16 BroTexXHOJIOTHsl U CHHTeTHYecKast OMoioTHst 4 0.5
17 Pe3epBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

10.5




11 K/TACC

KommuecTBo yacoB JJIeKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne n/m KontponbHbie | TIpakTHuecku
NMporpamMMsbI Bcero oOpa3oBare/ibHbIE
paboThI e paboTbI
pecypchbl
1 3apoyKJeHre U pasBUTHE SBO/IFOLIMOHHBIX 4
Tpe/iCTaB/IeHn B OMOJIOTHH
2 MUKpO3BOJIIOLMS U €€ pe3y/bTaThbl 14 2
Makpo3BosIOLUS U eé pe3y/1bTaThl 6
I1
4 POUCXOXKJeHNe 1 Pa3BUTHE KM3HU Ha 15 15
3emiie
5 [IpoucxoxxzaeHue yes0BeKa — aHTPOIIOreHe3 10 1
OKOJIOTHS — HayKa O B3aMMOOTHOLLIEHHUSX
6 OpraHu3MOB U HaJOPraHU3MeHHBIX CUCTeM 3 0.5
C OKpY’Karolllen cpefion
OpraHu3Mbl ¥ cpefia 00UTaHuUs 1.5
OKOJIOTHSI BUZIOB U MOMYJISILUI 0.5
3 9) .0
9 KOJIOTHsL CO0011[eCcTB. DKOI0rnyecKye 1 0.5
CUCTEMBbI
10 buocdepa — rinobanbHast 3KOCUCTEMA 6
11 UesioBeK U OKpy’Karolas cpeja
12 Pe3epBHOe Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 0 7.5







ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KosnuecTBo uacoB Jlata J/IeKTPOHHbIEe
1:;_)“ Tema ypoka Beero KonTposbubie | IlpakTnueckue | H3yUYeHH :)lgl()l;l::;::enbﬂme
paboThI paboTbI A pecypen1
1 buosnorus kak KOMILJIeKCHasi HayKa M Kak 1
YacTh COBPEMEHHOTO0 00I1iecTBa
2 JKuBBIE CUCTEeMBI Y UX CBOUCTBA 1
3 YpoBHeBasi OpraHusalys >KUBbIX CUCTEM 1
4 VicTopusi OTKPBITUS U U3YUeHUs K/IeTKH. 1
KnerouHnas Teopus
MeTo/pl MOJIEKYISIPHON U KJIETOUHOU
6uonoruu. [Tpaktrueckast paboTa
c «/I3yueHne MeTO/I0B KJIETOUHOM OHOIOTHU 1 0.5
(xpomaTtorpadusi, snekTpodopes, '
nuddepeHLanbHOe LeHTpU(yTUpoBaHue,
[TLP)»
6 XWMHUUECKUH COCTaB KJI€TKU 1
7 MuHepasnbHbie BelllecTBa K/IeTKH, UX 1
Ouosioruueckasi poJib
OpraHuueckue BelllecTBa KIeTKA — Oenku.
3 JlabopatopHasi paboTta «ObHapy>keHue 1 0.5
0e/KOB C TIOMOII[BI0 KaueCTBeHHbIX '
peakLvii»
9 CeoiicTBa, Knaccubukaius U GyHKLIUN 1

OeJIKOB




OpFaHI/I‘JECKI/Ie BellleCTBa KJIeTKU —

10
YIJIeBO/bI

1 Oprannueckue BelecTBa KJIeTKU —

JIUTTUBI

12 Hyxneunossle kucnotsl. JJHK 1 PHK.

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

14 CekBenvpoBanue [THK. MeTobl
FeHOMUKH, TPAHCKPUIITOMUKH, TIPOTEOMUKHU

15 KonTtponbHast pabora. "Xumuueckas
OpraHu3aLus KieTku"

16 Turns! KneTok. IIpokaproTnyeckas KieTka
CTpoeHune 5yKapuOTHUYeCKOW KJIeTKH.

17 [TpakTryeckas pabora «V3yueHue CBOMCTB 0.5
K/IeTOUHOM MeMOpaHbD»

18 [ToBepXHOCTHBIH anrmapaTt KIeTKd
OpHOMeMOpaHHbIe OPraHOW/bI KITeTKH.

19 [TpakTryeckasi pabora «/3yueHue 0.5
JIBIDKEeHUS] LIUTOILIa3Mbl B paCTUTE/IbHBIX
KJIeTKax»

[TonyaBTOHOMHBIE OPraHOU/IbI KJIETKH:

20 MUTOXOH/IDUH, TU1acTU/IbL. JlabopaTopHas 0.5
pabora «VccienoBanue 1a3mMonu3a u '
Jlerj1a3MoJ/iM3a B paCTUTEe/IbHBIX K/IeTKax»

21 HememOpaHHbIe OpraHOW/bI K/I€TKA

22 CrpoeHue u QyHKLUU spa

23 CpaBHuTe/IbHAs XapaKTepUCTHKA K/IeTOK




3yKapuoT. V3yueHue CTpoeHUst KJIETOK
pa3/InYHbIX OPraHU3MOB.

24

AcCCUMUIALNSA U JUCCUMUISILIAS — JIBE
CTOpOHbI MeTabos3Ma. Turibl oOMeHa
BeliecTB. JlabopaTopHast pabota
«M3yueHue KaTaTuTHYECKON aKTUBHOCTH
depmeHTOB (Ha TIpUMepe aMu/Ia3bl WK
KaTasiasbl)»

0.5

25

depMeHTaTUBHBIN XapaKTep peakLuii
K/JIeTOuHOro MeTabom3ma. JlabopaTtopHast
pabota «/3yueHue hepMeHTaTUBHOTO
paciieryieHust TIepoKCcH/ia BoJOpo/a B
PaCTUTeNbHBIX 1 )KUBOTHBIX KJ/IeTKaX»

0.5

26

Besiku-akTHBaTOPBI U OeTKU-UHTUOUTOPBI

27

ABTOTpO(HBIN TUIT 0OMEHa BelecTB

28

doTocunTe3

29

XeMocuHTe3. JlabopaTropHasi paboTa
«CpaBHeHue TpoLeccoB GoTocuHTe3a U
XeMOCHHTe3a»

0.5

30

AnaspobHbIe opraHu3Mbl. Busibl 6po>keHusl.
CpaBHeHue MpoL[ecCOB OPOXKeHHs 1
JTbIXaHUSI.

31

A3pobHbIe OpraHU3Mbl. JTarlbI
JHEPreTUUeCcKoro ooMeHa

32

OHeprusi MeMOpaHHOTO rpajivieHTa
npotoHoB. CuHTe3 AT®: pabora
npoToHHOM AT®-CcuUHTeTa3bl

33

PeaKL[I/II/I MdTPHUYHOI'O CMHTE3ad




34

TpaHcKpurys — MaTpuuHbIi cuHTe3 PHK

35 TpaHwALMA U eé 3Taribl 0.5
36 Kopuposanue aMuHOKUCIOT. Posb
pubocom B brocuHTe3e Oeska
37 Opranu3alniysi reHoOMa y TIpOKapuoT 1
3YKapuoT
18 MoseKkynsipHble MeXaHU3Mbl SKCIIPeCCUU
reHOB y 9yKapuoT
39 Bupycbl — BHeK/eTOUHbIe (POPMbI JKU3HU U
o0/MraTHble TapasuThl.
40 BupycHbie 3ab0/1eBaHuS ueioBeKa,
JKUBOTHBIX, PaCTeHUH
41 HaHoTexHo10ruM B OMO/IOTUN U MeIULIHE
42 JKW3HEeHHBIHN LUK KJIeTKU
43 Martpuunsiii cunte3 JJHK
Xpomocomsl. JlTabopaTopHast paboTa
44 «/3yueHre XpOMOCOM Ha I'OTOBBIX 0.5
MUKpOTpernaparax»
45 [eneHvie KeTku — MUTO3
Turel k1eToK. KapruokrHes ¥ LIUTOKUHE3.
46 JlabopatopHasi pabota «HabmroeHue 0.5
MHTO3a B K/leTKaX KOHUYMKA KOpelllKa JyKa
(Ha roTOBBIX MUKpOIIperaparax)»
47 Perynsiusi >kM3HEHHOT' O 1[JUK/1a K/IeTOK.
KonTponbHast paboTa
48 Opranusm Kak eJMHOe Liejioe
49 TkaHu pacTeHuM.




50 TKaHU )KUBOTHBIX U Ue/I0BeKa. 1
51 Opransbl. Cructemsl opraHoB. M3yueHue 1
OpraHoB 1[BeTKOBOI'O pacTeHUs.
52 Ornopa Tejsia OpraHu3MoB 1
53 [ Br>KeHMe OpraHusmMoB 1
54 [IuTanue opraHusMoB 1
55 [TvTaHre 1TO3BOHOYHBIX )KUBOTHBIX. 1 0.5
[TuieBapuTenbHas cMcTeMa yeoBeka ’
56 [pixaHve opraHu3smMoB 1
57 pIxaHvie MO3BOHOYHBIX KUBOTHBIX U 1
yesioBeKa
58 TpaHCIopT BelecTB y OPraHru3MOB 1
59 KpoBeHoCHasi cucTema 1o3BOHOUHBIX 1
JKABOTHBIX U UesioBeKa
60 BelfienieHre y opraHu3MoB 1
61 3alura y OpraHvusmMoB 1
62 NMmyHHast cuctTeMa uejioBeka 1
63 Pa3/ipa)xvMoCTb U perynsuus y 1 0.5
OpraHuW3MOB
['ymopanbHas perynsuus U SHAOKPYUHHAs
64 CHCTeMa KUBOTHBIX U YesloBeKa. 1
KoHTposbHast paboTa.
65 DOopMBI pa3MHOXXEHUs1 OPraHNU3MOB 1
66 ITosnoBoe pa3MHOKeHME 1
67 Meiio3 1
68 'ameTorenes. O6pa3oBaHue U Pa3BUTHE 1




IT1OJIOBBIX KJIETOK.

69

I/IH,E[I/IBI/I,E[yaJ'ILHOE pa3BuUTHE OPraHU3MOB —
OHTOr'eHe3s

70

3aK/azika OpraHoB U TKaHel U3
3apO/IbILIEBbIX JTUCTKOB

71

PocT v pa3BuTHe )KUBOTHBIX.
JIabopaTopHas pabota «BrisiBneHue
TIPU3HAKOB CXO/ICTBA 3apO/bIIIIEH
TI03BOHOYHBIX KUBOTHBIX»

0.5

72

Pa3MHO>KeHUE U Pa3BUTHE PACTEHUH.
JlaboparopHast pabota «CTpoeHHe OpraHoB
Pa3MHOYKEHHSI BBICIITUX PaCTEHHI»

0.5

73

I/ICTOPI/IH CTAHOBJIEHHWSA U PA3BUTHA
reHeTUKH KdK HayKH

74

OCHOBHBI€E TIOHSITUSL U CUMBOJIbI T€HETUKU.

75

3aKOHOMEpPHOCTH HacJleJ0BaHus
MpY3HaKOB. MOHOTMOpUHOE
ckpemyBaHue. [Ipaktuueckasi pabora
"/3yueHure pe3ybTaTOB MOHOTHOPHHOTO
CKpeLUBaHus y Apo30dubr”

0.5

76

LluTosoruyeckrie OCHOBBI MOHOTHOPHIHOTO
CKpellBaHUs

77

AHanusupyolllee ckpeljBaHue. HermosHoe
JIOMUHHPDOBaHUe

78

IurubpuHoe CKpeIrBaHue.
[TpakTryeckas pabora «/3yueHue
pe3y/bTaToOB JUTHOPUAHOTO CKpeIBaHUs
y Ap030hHUIbI»

0.5




]_[I/ITOJ'IOFI/I‘-IECKI/IG OCHOBBI ,E[I/IFI/I6PI/I,£[HOFO

79 1
CKpelLLUBaHUs
80 CuerieHHOe Hac/ieJloBaHMe TIPHU3HAKOB 1
81 XpOMOCOMHas Teopust Hac/1eCTBeHHOCTH 1
82 ['eHeTHKa mona 1
83 ['eHOTUMN Kak 11e/1I0CTHask cUcTeMa 1
a4 ['eHeTUUECKUI KOHTPOJIb PAa3BUTUS 1
pacTeHul, >)KUBOTHBIX U Ue/loBeKa
85 V3MeHYnBOCTb IPU3HAKOB. Busibl 1
HW3MEHUHMBOCTH
86 MogudukalioHHasi U3MeHUUBOCTh 1
BapualivoHHbIM psifi 1 BapyUalMOHHas
KpuBasi. JlabopaTopHasi pabota
87 «MccnegoBaHre 3aKOHOMepPHOCTeH 1 0.5
MoAUGbUKAIMOHHON H3MeHUUBOCTH. '
[TocTpoeHre Bapyal[MOHHOTO psijia U
BapUaLlMOHHOM KPUBOW»
a8 ['eHOTUITMUECKasi U3MEHUMUBOCTb. 1
Kom0OunHaTHBHast N3MEHUHBOCTD
MyTaloHHasi U3BMeHUMBOCTb. «MyTaluu y
89 ZIpo30(¢usbl (Ha TOTOBBIX 1
MUKpOTpernaparax)»
90 3aKOHOMEpPHOCTH MYTALIMOHHOTO TIpoLiecca. 1
OnUreHeTHUKa U AMUreHOMHUKa
91 IeHetnka uenoBeka. [Ipaktuueckasi pabora 1 0.5
«CocTaByieHre U aHa/Inu3 POJOCTIOBHON» '
92 MeTo/ibl MeIUI[UHCKON reHeTHKU 1




3HaueHHue Me,ZLI/IL[PIHCKOﬁ reHeTHUKHU B

93 NpeIOTBPALLeHUH U JIeUeHUH TeHeTUYeCKUX 1
3aboseBaHu UuenoBeKa
OcHOBHbIe TIOHSITUS ceneKLuu. «/3yueHue
94 COPTOB KYJ/IbTYPHBIX paCTeHUU U MOPOJ, 1 0.5
JIOMAIITHUX KUBOTHBIX»
95 MeTo/ibI CeNIeKLIMOHHOM paboThl. 3yueHue 1
METO/IOB CeJIeKLIMU pacTeHHUH.
96 HocTrxeHUs ceeKL[UU pacTeHui U 1
>KUBOTHBIX. [IpUBMBKA pacTeHUM.
97 CoxpaHeHue, W3y4yeHUe 1 UCT0/Ib30BaHue 1
reHeTUUYeCKHX pecypcoB
broTexHo/10THsI KaK HayKa U 0Tpaciib
98 MpoM3BO/ICTBA. [IpakTHueckasi paborta 1 0.5
«M3yueHre 00bEKTOB OMOTEXHOIOTUH»
99 OcCHOBHbIe HarpaB/ieHUs] CHHTeTUYeCKOMH 1
buosiorun
100 XpOMOCOMHas U reHHasl UH)KeHepusl 1
101 MeauiMHCKe OMOTeXHOIOTHH 1
102 Pe3epBHbIii ypok. [ToBTOpeHue, 1
00600111eH1e, CHCTeMaTH3al|s 3HAaHUN
OBLIEE KOJIMYECTBO YACOB I10 102 10.5

I[TPOI'PAMME




11 K/TACC

KosnuecTBo yacoB J/IeKTPOHHbIE
No Aara nudpoBbie
o/ Tema ypoka Beero KonTposibHble | IIpakTHuyeckue | H3YyUE€HH oGpasoBaTe/bHbIE
paboThI paboThI A pecypesI
1 IBoJroLIMoHHas Teopus Y. lapBuHa 1
) JBrKylye Cuibl 3BOJIFOLMHA BUZOB 110 Y. 1
Hapsuny
3 Bopwba 3a cylijecTBoBaHUe, eCTeCTBEeHHBIH 1
W MCKYCCTBEHHBIN 0TOOD
4 dopmMHUpOBaHME CUHTETUYECKOW TEOPUU 1
3BOJIIOLIMN
c OTanbl 3BOJIIOLIMOHHOrO TpoLiecca: 1
MUKPO3BOIOLIMSI U MAKPO3BOJIIOLINS
5 [Monynsiust — 371eMeHTapHasi eIMHULa 1
3BOJIFOLIUA
3aKOH TeHeTUYeCKOro paBHOBecHst XK.
7 Xapau, B. BaiinOepra. JlabopaTopHast 1 0.5
pabora «BpIsiB/ieHre U3MEHUHMBOCTH Y '
ocobel oIHOTO BUZA»
8 OneMeHTapHble (PAaKTOPbI IBOTIOL[UN 1
9 AddekT ocHoBaresnst. Ipdekr 1
OyTBUIOUHOTO TOPJIBIIIKA
10 Murpaumu. V30/11UM DOy ISILUM: 1
reorpaguueckasi, Ouosoruueckas
11 EcrecTBeHHBIN 0TOOpP — HaNpPaB/ISIOIIAN 1




(akTOp 3BOMIOLIUU

12

[TonoBoii oTObOp

13

[MTprcrocob1eHHOCTh OPTaHU3MOB KaK
pe3y/bTaT MUKPO3BOJIIOLIMY.
JlabopaTopHast pabora «/3yueHue
apoMop(}030B ¥ UAMOaAATITaL[UH Y
pacTeHul 1 >KUBOTHBIX»

0.5

14

[Tpumepsl pucroco6sieHnH y OpraHu3MoB:

Mopdonoruueckue, hprU3n0IOrUUeCKHe,
OHMOXMMHUeCKHe, TIOBe/IeHUeCKHe.
JlabopaTopHasi pabota «IIpucrocobieHus
OpraHU3MOB U UX OTHOCHUTEJIbHASI
11e/1eC000pa3HOCThb»

0.5

15

Bupi, ero Kputepun U CTPyKTYypa.
JlabopaTopHasi pabota «CpaBHeHHe BH/IOB
10 MOP(OIOrUECKOMY KPUTEPUIO»

0.5

16

CtpykTypa BUja

17

Buoobpa3oBaHye Kak pe3y/bTar
MMKPO3BOJIIOLIUN

18

Ces3b MHKDPO3BOJIFOUHU U STTNAEMHUOJIOTUN

19

Maxkpossosonus. ITaneonronorunyeckue
MeTO/Ibl U3yUYeHUs IBOJIFOLUU

20

buoreorpadurueckue MeTozibl U3yUeHust
3BOJIFOLIUU

21

OMOpuoIoruyeckre ¥ CpaBHUTETHHO-
Mopdonoruueckre MeTo bl U3y4eHus
3BOJIIOLIUN

22

MonekyisipHO-TeHeThUUeCKUe,




OMOXUMHUUYECKHE U MaTeMaTUUeCKHe
MeTO[bl N3yUeHHs 3BOJIFOLNN

23 OO01111ie 3aKOHOMEPHOCTH 3BOJTFOINU
24 ApanTtuBHas pagualysa. HepaBHOMepHOCTD
TeMIIOB 3BOJIFOL[UN
9t HayuHble runoTesbl NPOUCXOXKeHUST
JKU3HU Ha 3emiie
6 [loHayuHble Mpe/iCTaB/IeHUs O 3aPOXKJEeHUN
YKU3HU
57 OCHOBHBIe 3Tarbl HeOpraHM4ecKou
3BOJIIOLIUH
28 ['urnoTe3sbl 3apoKeHUs KU3HU
Vcropus 3eMv ¥ MeTO/bI €€ U3y4YeHus.
59 JlaboparopHas pabota «/3yuenue u 0.5
OMKCaHre UCKOMNaeMbIX OCTaTKOB JIPEBHUX
OpPraHu3MOB»
30 HauvanbHble 3Tanbl OpraHUuecKoi
3BOJIFOLIUA
31 OBOJIIOLIMS 5YKapuOT
OCHOBHBI€e 3Tarbl 3BOTIOLUU
3 pactutenbHOro Mupa. [IpakTuyeckas 0.5
pabota «/3yueHue ocobeHHOCTeH '
CTPOEHMSI paCTEHUU pa3HbIX OT/eTI0B»
33 OCHOBHBIEe 3Tarbl 3BOTIOLUU JKUBOTHOTO
Mupa
34 OBOJIIOLIYA )XUBOTHBIX. [IpakTUeckas 0.5

pabora «/3yuyeHue ocobeHHOCTeH




CTPOEHUS TTI0O3BOHOYHBIX )KUBOTHBIX»

PasButue u3HU Ha 3emJie 110 3pam 1

35 1
repuojam

36 MaccoBble BBIMApPaHUsI — 3KOJIOTHYeCKHe 1
KPHW3UChI MPOLLJIOrO

37 CoBpeMeHHbIN 5K0JI0rMYeCKUi KPHU3UC, ero 1
0C00EHHOCTH

18 CoBpeMeHHas cucTemMa OpraHu4ecKoro 1
TIPOLLIOTO

39 OCHOBHbIE CCTeMaTU4eCcKue rPYIIIIbI 1
OpraHu3MOB

40 AHTpPOMNOJIOTHUS — HayKa O uesioBeKe 1

41 PasBuTHe nipescTaBieHui 0 1
NIPOUCXOKEHUH YesloBeKa
MecTo uesioBeKa B CUCTeMe
opraHnyeckoro mupa. JlaboparopHas

42 pabora «/3yuyeHue ocobeHHOCTeH 1 0.5
CTPOEHMs CKeJleTa 4esloBeKa, CBSI3aHHBIX C
NIPSIMOXOJKJ,eHUEeM»

43 LBWXKyILie CUJTbI aHTPOTIOTeHe3a 1
44 CooTHollleHre OHOJIOTUUeCcKUX 1 1
CoLMa/IbHBIX (PaKTOPOB B @aHTPOIIOTeHe3e
45 OcCHOBHBIE CTay aHTPOIIOreHe3a 1
46 [TaneoreHetrka U rnaseoreHOMUKa 1
47 DBOJTIOL[MS COBPEMEHHOTO Ue/ioBeKa 1

48 YenoBeueckue pacskl. [IpakTueckas 1 0.5

pabora «/3ydyeHre 3KOI0ruyecknux




afianTanyi yesoBeKa»

Me)K'Z[I/ICLII/IHJ'II/IHaprIe MeTO/bI

49 1
aHTPOMNOJIOTUN

50 3apoyKJeHre U pasBUTUE SKOJIOTUU 1
MeTo/ps! 5Kostorun. JlaboparopHast paborta

51 «/3yueHre MeTO/I0B 3KOJIOTUUeCKUX 1 0.5
HCCJIeIOBaHUI»

5o 3HaueHue 3KOJIOTMYeCKUX 3HaHUM [1/1s1 1
yeJioBeKa

53 JKonoruueckue (hakTopbl 1
Abuotnueckue dakTopbl. CBeT Kak

54 3Koorndeckuii hakrop. JlabopaTopHas 1 0.5
paboTa «BbIsiBlieHHe TIPUCTTOCODIeHUIA '
OpraHM3MOB K BJ/IUSTHUIO CBeTa»
AbuoTtnueckue dakropsl. Temneparypa
KaK 3K0JIOTHYeCKui (akTop.

55 JlabopatopHasi paboTa «BbisiB/ieHHe 1 0.5
MpUCIocobieHni OpraHu3MOB K BITUSTHUIO
TemriepaTypbi»
Aburotnueckue (akTopbl. BIaKHOCTB Kak

c6 sKosoruueckuii akrop. JlabopaTopHas 1 0.5
paboTta « AHaTOMHUECKHe 0COOEHHOCTU '
pacTeHui U3 Pa3HBIX MECT OOUTaHUS»

57 Cpeipl 00MTaHUST OPraHU3MOB 1

58 Buosiornueckue puTMbl 1

59 JKv3HeHHbIe ()OPMBI OPraHU3MOB 1

60 buotryeckue akTopbl 1




3HaueHHe OMOTUUECKUX B3aUMO/IeHCTBHI

61 JJ/1s1 CYLL[eCTBOBaHUS OPraHU3MOB B Cpejie
obuTaHus

62 OKooruueckre XxapakTepuCcTUKU
MOMYJ/ISILUU

63 OcHOBHBIe [0Ka3aTe/u MOMYJIALIUN:
YMCJIEHHOCTD, IIJIOTHOCTh, BO3pAacTHas U
T10JI0Basi CTPYKTypa

64 OcHOBHBIe [T0Ka3aTe Iy MOMYJIALIUN:
POKJaeMOCTb, IPUPOCT, TEMIT POCTa,
CMEepPTHOCTb, MUTPaLin

65 OKoJIorMyecKasi CTpyKTypa IomnyJsLuu

66 [dvHaMyiKa NoMy/suy U eé perysisius

67 KpuBble pocTa 4iC/I€HHOCTY NOMYJISALIUU.
KpuBbie BbDKMBaHUS

68 DKOJIOrMyecKas Hyllla BH/j1a. 0.5
JlabopaTopHasi pabota «IIpucnocobieHus
CeMsIH pacTeHUM K pacCesieHUIo»

69 Bup kak cucreMa nomnysisiiun

70 3aKOHOMEpPHOCTH TOBeZIeHHs U MUTpaLuil
JKUBOTHBIX

71 Co0011]eCTBO OPraHM3MOB — OHOLIEHO3

72 JKOCHCTeMa KakK OTKpbITasi CUCTemMa

7 KpyroBopor BeleCcTB ¥ MOTOK SHEPTHH B
9KOCHCTeMe

74 OcHOBHBIe [0Ka3aTeaIu IKOCUCTEMBI

75 OKOJIOTHYeCKre TTUpaMU/IbI




76 V3meHeHHs1 COOOIIIECTB — CYKI[eCCHU

77 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. JKOCHUCTeMbI MOpel ¥ OKeaHOB

78 [IpupojHbIe 5KOCUCTeMbl. DKOCUCTEMBI
TYH/IP, JIECOB, CTeNeu, NMyCTbIHb

79 AHTpOIIOreHHbIe 3KOCUCTeMbI

80 Ypbo3kocucremsl. [TpakTHueckast paboTa 0.5
«/3yuenue u onvcaHre ypo03KOCHCTEMBI» '
3aKOHOMepHOCTU (POPMUPOBAHUS

81 OCHOBHBIX B3aUMO/IEUCTBUI OpraHU3MOB B
9KOCHCTeMax
MexaHu3Mbl BO3/IeCTBUSI 3arpsi3HEHU

82 Pa3HbBIX THUIOB Ha CyOOpraHW3MeHHOM,
OpraHW3MeHHOM, MOMYJISLMOHHOM U
5KOCHCTEeMHOM yPOBHSIX

83 Buocdepa — obujenaneTapHasi 06om0uka
3emnu

84 Yuenue B. V. Bepnazackoro o 6uocdepe

a5 3aKOHOMEpHOCTH CyI1lleCTBOBaHUS
6uochepsi

86 KpyroBopoTsbl BelljecTB 1
buroreoXruMHUUECKHe I[UKIbI

87 30HaBHOCTH O6Hochepbl. OCHOBHBIE
OUMOMBI CyIIIN

88 YcroituuBocTh 61ochepsl

89 OKO0JIOrYeCcKre KpUsrchl U UX TIPUYUHBI

90 Bo3geticTBue uenoBeka Ha buochepy




AHTPOHOFEHHOG BO3,E[€I‘/JICTBI/IE Ha

o pacTUTeNbHBIA U YKUBOTHBIN MUD 1

92 OxpaHa rpupozsl 1

93 OCHOBHBIE TIPUHLIUTIBI YCTOMYMBOTO 1
Pa3BUTHS UeJIOBEUECTBA U TTPUPOJBbI

94 PanjonansHOe 1ipyupozoIio/ib30BaHue U 1
coxpaHeHHe OMOIOTHYeCKOTo
pa3Hoobpasus 3emu

95 O6006i11ieHue 110 TeMe « MHUKPO3BOIIOLHS U 1
eé pe3yJibTaTbi»

96 O6o00611eHMe 10 TeMe «MaKpO3BOTIOIUS U 1
eé pe3y/bTaTh»

97 O606111eHue o TeMe «IIpoucxoXkaeHve u 1
pa3BUTHe )XU3HU Ha 3emiie»

98 O6o611eHMe 110 TeMe «IIpoHCXOoXKIeHe 1
YyesIoBeKa — aHTPOIIOTeHe3»

99 O6o0611eHMe TI0 TeMe «DKOJIOTHs — HayKa O 1
B3aMMOOTHOIIIEHUSX OPTaHU3MOB»

100 O6006i11ieHue o TeMe «OpraHU3Mbl U Cpeja 1
obuTaHus»

101 0606H_IEHIiI’e 10 TeMe «DKOJIOTUsI BUJIOB U 1
TIOTTYJISILIAI»

102 O60611eHue o Teme «buocdepa — 1
ryiobanbHasi 5KOCUCTeMa»

OBLIEE KOJIMYECTBO YACOB I10 102 75

I[TPOI'PAMME




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

METOINYECKHWE MATEPHUAJIbBI V11 YUUTEJIA

1.B.C.PoxsioB. TeMaTU4eCKHi ¥ UTOTOBbIA KOHTPOJIb. COOPHUK TIPOBEPOYHBIX PabOT.
buonorus. 10 knacc. Mocksa 2014r.

3. O.I1.Aynkuna. bruonorus 6-11 knaccel. [IpoBepouHble TeCThl, pa3HOYPOBHEBBIE 3ajaHUSI.
Bousrorpag: Yuurens, 2012r

4. H.A.borgaHoB. KoHTpo/ibHO-U3MepUTebHble MaTeprasbl. bruomorus 10 knacc. PI'OC.
Mocksa. Bako, 2016r.

5. A.A.KupuieHKo. brosorus. Pa3gen «39Bo/toLusl OpraHu4eckoro myupa». Teopus,
TPeHUPOBOUHbIe 3aAaHus. Jlernon, 2016r.

6. A.A.Kupunenko. buosorus. Pa3gen «['eHetuka». Bce Tvmnbl 3agau. TpeHUpOBOUHAas
TeTpajb. Jlernon, 2016r

7. C.N.KonecunukoB. buonorusi. Pa3nen «3konorusi». Teopusi, TDEHUPOBOYHBIE 3a/JaHUS.
Jlernon, 2016r.

8. B.C.PoxnioB. TemMaTnueckuii 1 UTOTOBbIM KOHTPOJ/Ib. COOPHUK MTPOBEPOYHBIX paboT.
buonorus. 11 knacc. Mocksa 2014r.

IBenioB. brosnorus. O6ujas 6uonorus 10-11 kmaccel. Mocksa. [Ipoda.2012r.

10. H.A.borganos KoHTpo/bHO-U3MepUTe/bHble MaTepuabl. buosnorus 11 knacc. @I'OC.
Mocksa. Bako, 2016r.

ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU

MHTEPHET

1. «EgunHas kosnekius Ludbposbix Ob6pa3oBarenbHBIX PecypcoB» (Habop 1 poBbIX
pecypcoB K yuebHrkam muaNM B.B. TTaceunuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -MaTepuanbl K ypoky. Bce paboTel, Ha 0OCHOBe
KOTODBIX CO3/laH CalT, ObITM OnyOJ/IMKOBaHbI B raseTe "buosorus'. ABTopamu caiita
npoziesiaHa Oosbliiasi paboTa 1Mo CUCTeMaTU3UPOBAHUIO Ta3eTHBIX CTaTel C yUETOM
IIKOJTbHOM yueOHOM TporpaMMel 110 ripegmety "buosiorus’”.

7. http://ebio.ru/ - DnekTpoHHBIN yueOHUK «brosorusi». Co/iepKUT BCe pas/iesibl
Ouosiorun: 60TaHUKY, 300/I0TUI0, aHATOMUIO U (DU3UOJIOTHIO UeIOBeKa, OCHOBBI
LIUTOJIOTUM U TeHEeTHUKH, SBOTIOLIMOHHYIO TEOPHUIO U SKOIOTHI0. MOXKeT ObITh
PEKOMEH/IOBaH YYaIliMMCs /11 CAMOCTOSITe/TbHOM paboThI.

8. http:/djvu-inf.narod.ru/ - anekrpoHHas 6ubMoTEKA



http://djvu-inf.narod.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://school-collection.edu.ru/

http://biology.ru/index.php - Caiit siBnsiercsi IHTepHeT — Bepcrelt yueOGHOToO Kypca Ha
KOMIIakT-AucKe "OTKpeiTasg buonorus"



http://biology.ru/index.php

