MHUHHUCTEPCTBO IMPOCBELEHUSI POCCHHCKOH ®E/IEPAIIIU
NenapramenT obpasoBanus 0 HaykH Tiomenckoii odnacry
Ynpasiaenue 06pazoBanus AAMHHHCTPAIHH Hu:kHeTaBAHHCKOIO
MYHHIHOAJBLHOIO paioHa
dnanaa MAQY "Beamxkanckag COLI "'- "COUI n. bepesoska "

PaccMmoTpeHo: Cornacosano: VTRepHIar:
Ha sacenanun ILUMO @unuana MAOY Jupekrop dunuana Hupexrop
«Bemxanckas COLy»-«COLL MAQY «Bemmxanckan COLL»- é@tﬁ@?ﬁ&ﬁﬂﬁwgucxaﬁ COIl»
n. Bepeaonkay U n. Bepezoskan ST b :13\&
opoanTent HIMO %’3 AO.H. I'pomona '
%HI{. Pabkosa ?LJ
npotokon Ne _1 o1 «31» aprvera 2024 1. «31» aBrycta 2024 r.,

L

PABOYAS [TIPOTPAMMA
(ID 6294579)

ydebHoOro npeamera «buosiorus. Yriy0/1eHHbII YPOBEHb»

nu1st ooyuarormuxcst 10 —11 kmaccos

CocraBurens: CymHukosa [ A.

yuuTe/ b OMOIOTHUN

n.bepé3oska 2024



TITOSACHUTEJIBHAS 3AIIMCKA

[TporpamMmMa 10 y4yebHOMY TipegmeTy "Buosiorus” (manee - OGuomnorus) Ha
ypOBHe cpefHero obmiero obpa3oBaHust pa3paboTaHa Ha ocHoBe dejepanbHOTO
3aKoHa OoT 29.12.2012 Ne 273-®3 «O06 obpa3oanuu B Poccuiickoii ®enepariyn»,
®I'OC COO, Konnenuumu TperofiaBaHus yueOHOro TipegMeTta «buosorus» u
OCHOBHBIX TIOJIO)KEHUM (efiepaibHOM paboueit MporpaMmbl BOCTIUTAHKSI.

YuyebHbliii TipeaMet «buosorusi» yrayonéHHoro ypoBHsT u3yuenus (10-11
KJIaCChl) SIBISIETCSI OAHUM W3 KOMIIOHEHTOB TipeiMeTHOM o0siact «EcTecTBeHHO-
HayuHble TipeaMeThbl». CorsacHo mnosoxeHusMm @PI'OC COO mnpoduibHbIE
yueOHbIe TIpeMeThI, M3yuaeMble Ha YI/Iy0/JIEHHOM YPOBHeE, SIB/SIOTCS CIIOCOO0M
muddepeniaiii  00yueHHSI Ha YPOBHe CpefiHero oOIero o0pa3oBaHUs |
Npu3BaHbl 00eCrieunTh TPeeMCTBEHHOCTh MeX/y OCHOBHBIM OOIIUM, CpeaHUM
o0ITM, cpeJHUM TIpodeCcCHOHATLHBIM M BBICIIMM 0Opa3oBaHWeM. B To ke BpeMs
KOKAbIH M3 93TUX y4eOHBIX TpeAMETOB [O/DKeH ObITh OpWEeHTHPOBAH Ha
TIPUOPUTETHOE pellieHrHe 00pa30BaTebHBIX, BOCIUTATENbHBIX W Pa3BUBAIOIIUX
3ajja4, CBs3aHHbIX C TipodopueHTaleli 00yuarolMXCsd W CTUMY/JIUPOBaHUEM
WHTepeca K KOHKPETHOM 00J/1aCTH HayuyHOTO 3HaHWs, CBSI3aHHOTO C OHoJiorveH,
MeUL[MHOU, 3KOJI0TUeM, TICUX0/I0THel, CIIOPTOM WX BOEHHBIM ZIe/I0M.

[Tporpamma 1o yuebHomy mipeaMery "buosnorusa" gaér rpeAcTaB/lIeHHe O
LeMd Y 3ajayax u3ydyeHus ydyeOHoro mpeametra «buosorusi» Ha yriay6siéHHOM
YPOBHe, oripejiesisieT 00si3aTesibHOe (MHBapUaHTHOe) TIpeIMETHOe CO/Iep)KaHue, ero
CTPYKTYpUPOBaHWe TI0 pasfesaM M TeMaM, paclipefiejieHMe I10 Kijaccam,
peKOMeH/lyeT TI0C/ieZloBaTe/TbHOCTh H3ydeHUs ydyeOHOTrO MaTepuasa C y4ETOM
MeXIMpeZAMEeTHbIX W BHYTPUIIPEIMETHBIX CBsi3ei, JOTMKKA yueOHOro ripoliecca,
BO3pPAaCTHbIX 0COOeHHOCTeM oOyuaroiuxcsd. B mporpamme 10  OHOIOTHM
peasiM30BaH TIPUHIWIT TIPEEMCTBEHHOCTU C HW3ydeHWeM OWOIOTMM Ha YpPOBHE
OCHOBHOTO  o0Imero oOpa3oBaHus, Oyarogapss ueMy  ITPOCMAaTpHUBAeTCs
HampaB/eHHOCTb Ha  MOC/efylolee  pa3BuUTHe  OUONOTMUeCKUX  3HAHUM,
OpUEHTUPOBAHHbIX Ha (HOPMHpOBaHWE eCTeCTBEHHO-HAaYUYHOIO0 MHPOBO33pDEHMUS,
9KO0JIOTUYECKOTO MBbIIIIEHUSs, TIpeJCTaB/lIeHH O 370poBoM obpase >XM3HH, Ha
BOCTIUTaHWe Oepe)KHOTO OTHOIIeHWsT K OKpy»Karolled TpupoAHoi cpeze. B
nporpaMMe 10 OHOJIOTHM TakKe TOKa3aHbl BO3MOXXHOCTH YueOHOro TipejMeTa
«buonorusi» B peamzanuu  TpeboBanuit PI'OC COO K mMUIAHUPYEMbIM
JMUYHOCTHBIM, MeTarpeAMeTHbBIM W TIpe]MeTHBbIM pe3ysibTaTaM o0OydeHUs U B
¢bopMUpOBaHMY OCHOBHBIX BWJIOB yueOHO-TIO3HABAaTeNbHOU  [IeSiTeIbHOCTH
oOyyJaroImuxcss 0 OCBOEHMIO CoOjlep>KaHus Ouonornueckoro obpa3oBaHus Ha
ypOBHe cpeaHero obiriero o6pa3oBaHusl.

YuebHbIN npeaMeT «buonorus» Ha ypoBHe cpefHero obiriero obpa3oBaHUs
3aBepiiaeT Ouosorudyeckoe oOpa3oBaHWMe B IIKOJe W OpPHWEHTHUPOBAaH Ha



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

V3yuenne yuebGHOro rmpeaMera «buosorvs» Ha yIyyb/eHHOM ypOBHE
OPHMEHTUPOBAHO Ha TIOJTOTOBKY OOy4YaroIUXCs K TIOCTAeAYIOIIeMY TOTyUYeHUIO
buonornueckoro obpa3oBaHuMs B By3aXx W OpraHu3alUsX  CpeJHero
npocdeccroHanbHOr0 0bpa3zoBaHusi. OCHOBY ero Cofiep>KaHusi COCTaBJIsieT CUCTeMa
OvonorMuecKUx  3HaHWM, TIOJIyUeHHBIX TPH  H3YYeHUH  OOyUaroIuMHCS
COOTBETCTBYIOIUX CHUCTEMATUUECKUX Pa3fie/ioB OMOIOTHM Ha YPOBHE OCHOBHOTO
obrero obpaszoBanusi, B 10—11 k/maccax 3TH 3HAHUS IMOy4YarOT pa3BuTHe. Tak,
paciivpeHbl ¥ yryyOsieHbl OHO/IOTMUecKre 3HaHUSI O pacCTeHUsIX, >XUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4esjioBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KW3HH,
JIOTIOTHATEeTbHO BK/TFOUEHBI OMO/I0THYeCcKre CBe/leHHs IPUK/IaZIHOTO U TIONCKOBOTO
XapakTepa, KOTOpble MOXXHO HCII0/b30BaTh KaK OPUEHTHUPHI [JIs1 TIOC/IeyHOLIero
BbiOOpa mpodeccun. Bo3morkHa TakKe HHTerpaiusi 6MOJ0rMUyecKuX 3HaHUM C
COOTBETCTBYIOIMMY 3HAHUSMU, TMOJyYeHHBIMH OOYUalOIUMUCS TIPU U3YUeHUH
bu3uKY, XUMUH, reorpadvv 1 MaTeMaTUKU.

CtpykTypa miporpamMmbl T10 ydyebHOoMy mpeamety "Buomnorusi" oTpakaer
CHUCTEMHO-YPOBHEBBIM M 3BOJIIOLIMOHHBIN TIOAXO/AbI K HW3yueHHI0 OHOIoruu.
Cor/iacHO UM, U3yuarOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIe sl XKUBBIX
CUCTEeM Pa3HOT'0 YPOBHSI OpraHM3alivy, SBOJIIOLIMU OPraHUUecKoro Mypa Ha 3emiie,
COXpaHeHHs OHMOJIOTMUeCKOro pa3HooOpa3us TtutaHetbl. Tak, B 10 kimacce
M3y4aloTCs OCHOBbI MOJIEKY/ISIPHOM U KJ/IeTOUHOW Onosiorvy, 3MOpHOIOTHUU U
Ouvonoruu pasBUTHS, T€HETHUKH M CeJeKI[UH, OMOTeXHOJOTMH W CUHTETUUYECKOU
OMOJIOTHH, aKTyaJM3UPYIOTCS 3HaHWS O0yuaromuxcss 1Mo OoTaHHKe, 300/I0THH,
aHaToMuH, (usnrosoruu uejoBeka. B 11 Kracce H3yuyarOTCs 3BOJIIOLIMOHHOE
yueHue, OCHOBBI 9KOJIOTHH U yueHUe 0 bruocdepe.

YuebHpli  TipeiMeT  «buosiorusi»  Mpu3BaH  00eCreuruTh  OCBOEHHE
00yuaroIuMuCs OHM0/IOTUUECKHUX TeOpUi W 3aKOHOB, Wjel, PUHIUIIOB U TIPaBUJI,
JIe)KalluX B OCHOBE COBPEMEHHOU eCTeCTBeHHO-HAayYHOU KapTHUHbI MUPA, 3HAaHUU O
CTPOEHUU, MHOroobpasuu U OCOOEHHOCTSIX KJ/IeTKH, OpraHu3Ma, MOMy/IsLuH,
OuoIeH03a, IKOCHUCTEMBI, O BBIJJAIOIUXCS HaYYHBIX JOCTWKEHHUSIX, COBPEMEHHBIX
WCC/IeJOBAaHUSIX B OMOJIOTHH, TIPUK/IAJHBIX acrieKTax OMOooruuyeckKux 3HaHWM. [is
pa3BUTHS U TIOAJep>KaHUs HHTepeca OOydYaromMxcsi K OMOMOTMM Hapsiiy Co
3HauMTeTbHLIM 00BEMOM TEOPeTUUYECKOT0 MaTepHasa B COZepKaHWUU TPOrpaMMbI
1o OMOJIOTUU MPelyCMOTPEeHO 3HAKOMCTBO C UCTOPHEM CTAHOBJ/IEHUWSI U Pa3BUTHS
TOM WIA WHOW 00s1:acTH OMOJIOTMM, BK/IAZIOM OTEUEeCTBEHHBIX U 3apy0eKHbIX
YUEHBIX B pellieHre BaKHEeUIINX OM0I0ruueCcKUX 1 9K0J0rHYecKuX rpoobsieM.



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

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

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

O3HAaKOMJIEHHE OO0YyYaroIuxCcsi C MeTOJaM{ TIO3HAHWS JKUBOW ITPHUPO/IbI:
HCC/IeJOBaTe/IbCKUMA ~ METOZaMM  OMOJIOTHYeCKMX HayK  (MOJIeKY/ISApHOU |
K/IETOUHON OuWoJiIoruy, >SMOpUONOrMM W OWOJIOTUM Pa3BUTHS, TE€HETUKH W
ce/ieKLIUd, OWOTEeXHOJOTUM W CHUHTeTHYeCKOW OHOJIOTHH, TaJleOHTOJIOTHH,
9KOJIOTMM);  METO/IaMM  CaMOCTOSITeJIbHOTO  TIpOBeZIeHus1  OMOJIOrMueCcKux
WCCejoBaHUMA B JslabopaTopuMi W B Tipupofie  (HaOmrozieHHe, W3MepeHue,
9KCTIePUMEHT, MO/ie/TMPOBaHMUe);

oB/iaZieHe  OOyUaroOLUMHUCS  YMEHUSIMHU: CaMOCTOSTe/TbHO  HaXO/WTh,
aHa/IM3UPOBAaTh W WCITO/Ib30BATh OMOIOTMUECKYI0 HH(OPMAIUIO; IT0b30BaThCS
OMOMOTMUeCKON TEePMUHOIOTHEM W CHUMBOJIMKOMW; YCTaHABIWBATb CBSI3b MEXIY
pa3BUTHEM OWOMOTMM W  COLMAJbHO-9KOHOMHUYECKUMH ¢ KOJIOTUYeCKUMHU
npobsieMaMyl  uesioBeueCTBa; OL|eHWBaTh TIOC/Ie[CTBUSI CBOEH [1esTeIbHOCTH TI0
OTHOIIIEHUIO K OKpY’Karolllel TpUpOAHON cpefie, COOCTBEHHOMY 3/10POBBIO U
3[JOPOBBI0  OKDY)KAIOIIUX  JIIOJlel; 00OCHOBBIBAaTH W COO/MIOZIaTh  MephI
npodrIaKTUKNA UHQEKI[MOHHbIX 3a0osieBaHuM, TTpaBWIa TIOBeJieHUsI B TIPUPOJie U
obecrieueHusi 6e30MacHOCTA COOCTBEHHOM >KM3HEAEeSTeTbHOCTA B Upe3BbIUaiHbIX
CUTyal[UsIX TPUPOAHOTO W TEXHOTeHHOrO0 XapakTepa; XapaKTepPU30BaTh
COoBpeMeHHbIe HayuHble OTKPBITHS B 00/1aCTH OMOIOTHH;

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



BOCITMTaHWe y 00yuaroIuxcsi IeHHOCTHOTO OTHOIIEeHHs K >KUBOU MPUPO/Jie B
LIeJIOM U K OTJieJIbHbIM eé 00beKTaM U siBleHusIM; (hOpMUpPOBaHKe 3KO0JI0TYeCKOH,
reHeTUYeCKOM TIpaMOTHOCTH, OOIeil Ky/JbTypbl TIOBeJleHHUsI B  TIPUPOJE;
VHTerpaly ecTeCTBeHHO-HayUHbIX 3HAaHUM;

nprobpereHre  00OyuarOIMMHKCS ~ KOMIIETEHTHOCTH B paljMOHAJbHOM
NPYUPO/IOII0/Ib30BaHUU  (COO/IOleHre TIpaBU/ TOBeJleHUs B TIPUPOJe, OXPaHbl
BU/IOB, SKOCUCTeM, Ouocdepsl), coxpaHeHUH COOCTBEHHOTO 3/I0POBbsI U 3/10POBbSI
OKpyXKarolux Jogeid (cobmopeHuss wmep MpoduIakTUKU — 3aboJieBaHMUM,
obecrieueHrie 0e30MaCHOCTU >KWU3HEJESITeTbHOCTU B Upe3BbIUaMHBIX CUTYaLUsAX
NPUPOJHOTO U  TEXHOTeHHOIO XapakTepa) Ha OCHOBE  HCII0/Ib30BaHUS
OuronoruuecKUx 3HaHUM U yMeHUM B MOBCeHEBHOM XKU3HMY;

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

OGb111ee yKCI0 YacOB, OTBe/IEHHBIX HA M3yueHWe OMOJIOrUU Ha yriy0seHHOM
ypOBHe cpeziHero obiiero obpa3zoBanusi, coctaBnsier 204 yaca: B 10 kmacce — 102
yaca (3 yaca B Hefiest0), B 11 kmacce — 102 yaca (3 uaca B HeZieJto).

OTbop opraHu3aLMOHHBIX (OPM, METOJOB U CpeACTB oOyueHusi 6uosoruu
OCYILIeCTB/ISIETCSI C YUETOM Crely(UKU ero Coj/iep’KaHusl M HarpaBJeHHOCTU Ha
npojio/bkKeHWe  OMOOrMueckoro o0pa3oBaHUs B OpraHU3alLUsiX CpeHero
npogecCrOHaTBLHOTO U BbICIIEro 0Opa3oBaHUsl.

Ob6s13aTe/IbHBIM YCI0BUEM TPU 00yueHur OUoIoruu Ha yriay0/éHHOM YpOBHe
SIBJISIETCS TIpPOBeZieHre J1abopaTOpHBIX W TMpakTHueckux pabort. Takke yuacTue
00yuarolyXxcs B BBINOJIHEHUU TIPOEKTHBIX U yueOHO-HCC/eoBaTeIbCKUX pabor,
TeMaTUKa KOTOPBbIX OIpeZie/isieTcsl yuyuTeJeM Ha OCHOBe  UMEeRIIUXCS
MaTepraIbHO-TeXHUYECKUX PeCYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Cofiep)kaHue Tporpammbl, BBIZIEJIEHHOE KypCU8OM, HE BXOAUT B MPOBEPKY
rocyJjapcTBeHHOU utoroBou arrecraumu (I'NMA).

Tema 1. buosiorusi Kak Hayka

CoBpemMeHHasi 6uosorusi — KoMIijieKCHasi Hayka. KpaTkasi ucTopusi pa3BUTHUS
Ovonornn.  BuosiornueckWe  HayKd U HW3ydyaeMble ~ WUMH  TPOO/IEMBI.
@dyHJaMeHTa/IbHble, TPUKJIaJHble U TIOUCKOBble HayyHble WCC/Ie[OBaHUS B
buonoruu.

3HaueHue Ouosioruy B (HOPMUPOBAHUU COBPEMEHHOM eCcTeCTBeHHO-HayuHOU
KapTuHBI Mupa. [Ipodeccnn, cBsi3aHHBIe C OHosorveid. 3HaueHWe OWOIOTUM B
MpPaKTUUeCKOM [IeSiTe/IbHOCTU ue/ioBeKa: MeAul[MHe, CeIbCKOM XO3SCTBeE,
TIPOMBILLJIEHHOCTH, OXPaHe NPUPOJbI.

JleMoHCTpanuu

[TopTpetsl: Apuctorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. lapBuH,
Y. I'apeel, I'. MeHgens, B. . Bepuagckuii, U. I1. I1aBnos, 1. 1. Meunukos, H.
. BaBusnos, H. B. Tumodees-Pecosckuii, [)x. YorcoH, ®@. Kpuk, /1. K. bensies.

Tabnuipl U cxembl: «CBsi3b OMOMOTMM C APYTMMH HayKamMu», «CucTteMa
O10/IOTHYeCKUX HayK».

Tema 2. JKuBble CUCTeMbI U UX U3yYeHHe

JKuBbie cucTembl Kak mipegMmeT u3ydeHus Ouonoruu. CBONCTBa >KHUBBIX
CUCTEeM: eJWHCTBO XWMHYECKOrO0 COCTaBa, [JAWCKPETHOCTb U L[eJIOCTHOCTb,
C/IOKHOCTb M YIIOPSIOUYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CamMOOpraHU3aLus,
CaMOBOCIIpOM3BeleHre, Pa3JApaKUMOCTb, U3MEHUYMBOCTb, POCT U Pa3BUTHE.

YpoBHM oOpraHu3alid JKUBBIX CHUCTEM: MOJIEKY/SIDHBIM, KJIETOUHBIH,
TKaHeBbIM, OpraHU3MeHHbIN, TMOMY/JISILIMOHHO-BUIOBOM, 5KOCHUCTeMHBIN
(buoreorieHoTHUECKM), OuochepHbIi. IIporiecchl, MPOUCXOIAIIME B >KUBBIX
cuctemax. OCHOBHble TpU3HaKU >XUMBOro. JKu3Hb Kak (opma CylecTBOBaHUS
Marepud. Hayku, nsyuaroiye >KuBble CUCTEMBI Ha Pa3HBIX YPOBHSX OpPraHU3aLvu.

N3yueHne >KUBBIX cUCTeM. MeTobl Ouosiornueckoid Hayku. Habmrozenwue,
v3MepeHue, SKCIIepUMEHT, CUCTeMaTu3alusi, MeTaaHanu3. [ToHsATHe 0 3aBUCUMOM U
He3aBUCUMOW miepeMeHHOW. [lnaHupoBaHue 5sKcrnepumeHTa. [locTaHOBKa U
npoBepka ruroTe3. HyneBas rumore3a. IToHsTHe BbIOOPKH U €€ OCTOBEPHOCTD.
Pa3bpoc B Ouonoruueckux [JaHHbIX. OLeHKa /[JAOCTOBEPHOCTH TOTy4YeHHbIX
pe3ysibTaToB. [IpUuMHBI MCKaKeHWsI pe3y/bTaToB SKcrepuMeHTa. [loHsTue
CTaTUCTUYECKOTIO TeCTa.

JleMoHCTpanuu



Tabmuiel ¥ cxembl: «OCHOBHBIe TIDU3HAKU JKU3HW», «buonoruueckue
cuctembl», «CBOMCTBAa J>XMBOM MaTepum», «YPOBHU OpraHU3alMd >KUBOU
npupofbl», «CTpoeHWe >XUBOTHOU KJI€TKW», «TKaHU >XMBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBeUeCKOro opraHusMma», «buoreouenos», «buocdepa», «Metobl
W3y4eHU sl )KUBOW MMPUPO/IbI».

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

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

Tema 3. buosiorust Ki1eTku

Krnetka - CTpyKTypHO-QYHKLMOHa/MbHAs eAuHMLIA >kuBoro. Mcropus
OTKpbITHUS KneTKU. PaboThl P. I'yka, A. JleBenryka. Knetounas Teopus (T. LlIBaHH,
M. IlIneupen, P. BupxoB). OCHOBHbIE TIOJIOKEHUSI COBPEMEHHOUW KJIETOUYHOM
TeOPUH.

MeToapl  MOJIEKY/ISIDHOM W KJIeTOYHOW  OWo/IorTMH:  MUKPOCKOIHS,
xpoMarorpagus, 371eKTpodope3, MeTOJ, MeueHbIX aTOMOB, Au(depeHLIHaTbLHOE
LeHTpU(yrupoBaHue, Ky/JbTUBUDOBaHUE KJIE€TOK. F3yueHue (HUKCUPOBAHHbIX
K/1emoK. DneKTpoHHasi MUKpockonusi. KoHgokanbHass mukpockonusi. BumanbHoe
(npusicusHeHHOe) u3yyeHue KAemok.

JeMoHcTpanuu

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

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

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

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

Tema 4. Xummnueckas opraHnv3anus KJ1eTKH

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

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



YrneBoabl. MoHOCaxapuabl, Aucaxapubl, OJTMrocaxapy/ibl U MOIMCaxapUbl.
OO6uuit  mmaH cTpoeHus W (U3MKO-XUMUUYECKHWe CBOWCTBA  yT/IeBOJIOB.
buonorrnueckre yHKLMM yI/I€BO/OB.

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

Hyxnennosele kuciotel. [JHK u PHK. CrpoeHue HYK/IeMHOBBIX KHUCJIOT.
Hyxneotuapl. Tlpunumn komruieMeHTapHocTU. [IpaBusio Yapradda. Ctpykrypa
IOHK — pBoiiHas crivpanb. MecToHaxoxkaeHrne u 6uonoruueckue dyukoym JTHK.
Bugel PHK. ®ynkiuu PHK B kieTke.

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

CrpykTypHasi 6uonorus: 6uoxumudeckre u 6uodu3nyeckre MCC/ieI0BaHUS
cocTaBa Y TIPOCTPAHCTBEHHOW CTPYKTypbl OWomosiekyn. MooeaupogaHue
cmpykmypbl u (pyHKYuli 6UOMOAEKYN U ux Komnaekcos. KomnbiomepHblll Ou3ativ u
opeaHuuecKuli cuHme3 6UOMO/EKYN U UX HENPUPOOHbIX AHA/0208.

JeMoHcTpanuu

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

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

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

OO6opymoBaHue: XUMHUYeCKast IIocyia 1 000py10BaHue.

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

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

Tema 5. CTpoeHue 1 QyHKIUH K/I€TKH

TUbl K/IETOK: SyKapuoThuyeckKas W NpokapyuoTudeckass. CTPYKTYpHO-
byHKI[MOHaTbHBIe 00pa30BaHUSI K/IETKH.



CTpoeHue POKapUOTHUeCKOU K/ieTKU. KieTouHasi cTeHKa OakTepuii U apxei.
Oco0eHHOCTH CTpOeHUsT TeTepoTpPo(dHON U aBTOTPO(PHON TIPOKAPHUOTHUYECKUX
KJIeTOK. MecTo 1 poJib MPOKapyoT B OMOLIeHO3aX.

Crtpoenue 17} (yHKLIMOHHMPOBaHUe 5YKapUOTHUYEeCKON KJIETKU.
[TnasmaTnueckass MemOpaHa (r1a3mManemma). CTpyKTypa Tula3MaTUUeCKOM
MeMOpaHbl. TpaHCTIOPT BellecTB yepe3 Tla3MaTUYeCcKyr0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéHHas AuQdy3usi), aKTHBHBIN (MEPBUUHBIA Y BTOPUUHBIM
aKTUBHBIN TpaHcropT). [lomympoHuilaemocTs MeMOpaHbl. Pabora Harpuii-
Ka/IMeBOro Hacoca. DHJOLUTO3: MUHOLMTO3, (aroluros3. JK3ouuTo3. KieTouHas
cteHka. CTpyKTypa ¥ YHKLIUU K/IeTOUHOU CTeHKH pacTeHul, rpuboB.

[wuroruiasma. Llutosons. Llutockenet. [IBuKeHue LutoniasMbl. OpraHoubl
k1eTk. OpHOMeMOpaHHBbIe OpraHOWbl K/ETKU: JH/OIJIa3MaTUuUecKasi CeTh
(BIIC), anmapart I'onba)ky, JM30COMBI, UX CTpoeHHe U (YHKLUMU. B3aumocCBsi3b
oJJHOMeMOpaHHBIX OpPraHoOWOB KieTkU. CTpoeHHe TpaHyJISPHOTO peTHKYIyMa.
Mexanusm HanpaeneHus 6enxkoe 6 JDIIC. CuHTe3 pacTBOpPUMBIX OesikoB. CHHTE3
KJIeTOUHbIX ~ MeMOpaH. ['magkuii  (arpaHy/sipHBIA) — SHZAOIUIa3MaTHUeCKUN
petukyayMm. CekperopHas ¢yHKius arnmapara ['onbmku. Modugukayus benkos 6
annapame I'onbOdcu. Copmuposka 6enkoe e annapame I'onb0xcu. TpaHcTopT
BelLL[eCTB B KjieTKe. Bakyosn pacTuTenbHbIX K1eToK. KneTouHslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWJbl  KJIeTKH:  MWUTOXOHJPWH,  IUIaCTUJBIL.
IMpoucxocoeHue mumoxoHopuli u naacmud. Cumbuozere3 (K.C. Mepesckosckuli,
JI. Mapaeyauc). CtpoeHre W (YHKIMM MUTOXOHJIpMM M Ti1acTyjl. [lepBuuHbIe,
BTODUUHbIE U  C/JOXKHbIE  TUIACTHABLI  (DOTOCHUHTE3WMPYIOIUX  3YKapHOT.
X10pOmUIacThl, XPOMOILIACTBI, IEMKOIIACTHI BBICIIINX PACTEHUM.

HememOpaHHbie opraHouzibl KneTku CTpoeHWe U (YHKIMM HeMeMOpaHHBIX
OpraHOKX/I0B KJIETKHU. Pubocomsl. IIpomedsicymouHble ¢unrameHmni.
MukpodunameHTel. AKMuUHO8ble  MUKpoguiameHmbl. MpbllleuHble  KIETKU.
AKMUHOBble KOMNOHEHMbl HeMblUeUHbIX KiemoK. Mukporpybouku. KieTouHbiit
1eHTp. CTpoeHre U [BWKEHWe JKIYTUKOB W pecHUUeK. MUKpoTpybouku
yuTomiasmel. LleHTpuons. beaku, accoyuuposaHHble ¢ MUKpouaameHmamu u
MuKkpompyboukamu. MomopHble 6eKu.

Snpo. Obosouka sijpa, XxpOMaTUH, KapyoIUia3Ma, SIAPBIIIKY, UX CTPOeHHe U
bysakiuu. AaepHbiii 6eMKOBbIM MaTpuKC. [IpocTpaHCTBEHHOE pacriojioyKeHHe
XpOMOCOM B UWHTepda3HOM sifipe. JDYXpPOMAMUH U 2emepoxpomMamuH. benku
XpOMaTvHa — THUCTOHBL. /J[uHamuka si0epHoli 06o/n0uku 6 mumose. SOepHblli
mpaxcnopm.

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

JleMoHCcTpanuu



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

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

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

JlaboparopHasi pabora «l3yueHue CTpPOeHUsS K/IETOK pa3TUUHbIX
OpraHu3MOB».

IIpakTHueckas pabora «lI3ydyeHre CBOMCTB KIeTOUHOM MeMOpaHbI».

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

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

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

AccUMUISLIUS U JUCCUMUIISILIUS — [iB€ CTOPOHBI MeTaboin3ma. Tumbl 0bMeHa
BeIlleCTB: aBTOTPOGHBIM U TeTepOTPOdHBINA. YuacThe KHUCI0pPOAa B OOMEHHBIX
mpoijeccax. JHepreTuueckoe obecrieyeHrde KaeTKW: TipeBpaiieHne AT B
oOMeHHBIX TipoljeccaXx. @epMeHTAaTHUBHBIM XapakTep peakiuil KJIeTOYHOro
MeTabosi3ma. PepmeHThbl, WX CTPOEHMWe, CBOWCTBA W MeXaHU3M JIeUCTBUS.
Kodepmentsl. OTnnuusi pepMeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-
aKTHUBAaTOpPbl W OeKU-MHTUOMTOPBL. 3aBUCHUMOCTb CKOPOCTH (hepMeHTAaTUBHBIX
peakiyi OT pa3/IMuHbIX ()aKTOPOB.

[TepBUUHBIM CUHTE3 OpraHAYecKUX BellecTB B KieTke. DOToCHHTeS.
AHOKCU2eHHbIll U OKCU2eHHbIll ¢pomocuHme3 y 6akmeputi. Ceemocobuparowjue
nuemMeHmMbl U hu2MeHmMbl peakyuoHHO20 YeHmpa. PoJib XJI0pOIMJIacToOB B TpoLiecce
doTocuHTe3a. CBeToBasi U TeMHOBasi a3bl. PomoodbixaHue, Cs., Cs.. u CAM-munbl
¢omocunmesa. TIpogyKTUBHOCTh (POTOCUHTe3a. BiiMsHMe pa3ivuHbIX (PAKTOPOB
Ha CKOpOCTb (hoTOCHHTe3a. 3HaueHue (POTOCHUHTe3a.

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

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

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

buonoruyeckoe OKucC/ieHHe, UK KJI€TOUHOe JibixaHue. Pojib MUTOXOHAPUM B
npoijeccax OMooruUeckKoro okucieHus. Liuknueckue peakiuu. OKUCTUTEIbHOE
dbochopunpoBanue. OHepausi MembpaHHo20 e2padueHma npomoHos. CuHme3



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

JleMoHCcTpanuu

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

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

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

JlaboparopHast pabora «lV3yueHHWe  KaTaJMTHUYECKOM  aKTHBHOCTH
(epmMeHTOB (Ha MpyUMepe amuIasbl UK KaTasaasbl)».

JlaGopaTopHast pabora «V3yueHne ¢epMEeHTAaTUBHOTO paCIeTUIeHHs
TepOKCH/ia BOAOPO/a B PaCTUTE/IbHBIX U JKUBOTHBIX K/IeTKax».

JlaGopaTopHast pabora «CpaBHeHue TipoljeccoB  (OTOCHMHTe3a U
XeMOCHUHTe3a».

JIaGoparopHas pabora «CpaBHeHUe TIPOLIeCCOB OPOXKEeHHS U [IbIXaHUs».

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

Peakuyuu matpuuHoro cuHresa. [IpUHIMIT KOMIIEMEHTapHOCTU B peakLjusaxX
MaTpUYHOro CUHTe3a. Peanusaniys HacneACcTBeHHOW WH(popMalvu. ['eHeTHUeCKui
KOJ, ero cBoucTBa. TpaHckpurnuysg — MartpuuHbld cuHTe3 PHK. [IpuHiure
TPaHCKPUIILIMU: KOMILUIEMEHTApPHOCTb, AHTUIlApa/ule/IbHOCTb, aCUMMETPUYHOCTb.
Cospeganue mampuuHbix PHK 8 sykapuomuueckoti kiemke. Hekooupyrouwjue PHK.

TpaHcnsus v eé stamnbl. Yuactue TpaHcnopTHbix PHK B GuocuHTese Genka.
YcnoBuss 6uocunTre3a 0Oenka. KopupoBaHue aMHHOKWCIOT. Posb pubocom B
buocuHTe3e Genka.

CospemeHHble npedcmagneHusi 0 cmpoeHuu 2eHog. OpraHusalys reHoma y
IIPOKapUOT WU 3YKapuoT. Perynsius akTUBHOCTM I€HOB Yy NPOKapuoT. I'nnoresa
ortepoHa (®. Kako0, K. MaHo). Moseky/sipHble MexXaHu3mbl 3KCNpeccuu 2eHO8 y
ykapuom. Poab xpomamuHa & pezynsyuu pabombl 2eHos. Perysiiiusi 0OMeHHbIX
TIpOLIeCCOoB B KieTKe. KieTouHbii romeocTas.

Bupychl — Hek/leTouHble (OPMBbI XKU3HU U 00UraTHbIe napa3utbl. CTpoeHre
TIPOCTBIX U CJI0XKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. XKu3HeHHbIl YUk
JHK-cooepoacawjux eupycos, PHK-codepicawjux 8upycos, 6axkmepuogazos.
ObpamHas mpaHcKpunyus, peeepmasa, uHmez2pasd.

BupycHble 3a0osieBaHMsI uefioBeKa, JKMBOTHBIX, pacreHuit. CIINI,
COVID-19, coruasnbHble U MeAULIMHCKHE TTPOOIeMBI.

Buoungopmamuka: uHmezpayus u aHaau3 boabwiux maccugos («bigdata»)
CMpyKmypHbIx buono2uueckux 0aHHblx. HaHomexHono2uu 8 buosno2uu u meouyuHe.
IMpoepammupyemble pyHkyuu beakos. Cnocobbl 0ocmasku aekapcms.



JeMoHCcTpanuu

IToptpetsl: H. K. Konb1joB, [. Y. IBaHOBCKUH.

Tabmuibl ¥ cxeMbl: «buocuHTe3 Oeska», «['eHeTMUeCcKuil KoJ», «BUPYChbI»,
«bakTepuodarm».

IIpakTHueckas padora «Co3zaHrie MO/Ie/Td BUPYCa».

Tema 8. JKusHeHHBIN UK/ K/IeTKH

KneTtouHbl 1UK/A, ero mnepuoibl U perynasnus. WHrepdasza U MUTO3.
OcobeHHOCTH TIPOIIECCOB, TMpoTeKarolux B uHTepdase. [ToAroToBka KIeTKH K
penenvto.  [lpecuHTeTMyecknt  (MMOCTMUTOTHYECKUM),  CUHTETUYECKUU U
TOCTCUHTeTUUeCKHH (MTpeMUTOTHUeCKUH) TTepro/ibl UHTep(da3bl.

Matpuunbiii cunTe3 [JHK — pervmikauus. Ilpunouner pervmkauuu THK:
KOMIJIEMEHTAPHOCTb,  TMOJYKOHCEPBAaTUBHBIM  CHHTE3, aHTUMNAPa/IJIe/TbHOCTb.
Mexanu3m pervivkauuu JITHK. Xpomocombl. CtpoeHue xpomocoM. Tejiomepsl U

TesioMepa3a. XPOMOCOMHBIM HaboOp K/IeTKM — KapuOTUIL. [JWTIOWJHBIA U
raryiouiHeli  Habopel xpoMocoM. ['omosioruuHbie XpoMocoMmbl.  [losoBbIe
XPOMOCOMBL.

Henenvie kmetkm — wmuTo3. CTagud MHUTO3a Y MPOUCXOASAIIME B HHUX

riporieccel. Tumnbl MuTo3a. KapvokvHes U LUTOKMHe3. buonoruyeckoe 3HaueHue
MUTO3a.

Peryssinuss mutoTHUeCKOro UMK/aa KiaeTku. [Iporpammupyemasi KjieTOuHast
rubesb — arnoriTo3s.

KrnerouHoe sipo, XpoMOCOMBI, (DYHKLIMOHA/IbHasi reHOMMKA. MexaHu3mbl
npoaucpepayuu, ougppepeHyuposku, cmapeHusi u 2ubeau kiaemok. «Llugppoeas
K/1emka» — buouHgopmamuyeckue mooenu PyHKYUOHUPOBAHUSI KAeMKLU.

JdeMoHCcTpanuu

Tabnuipl U cxembl: «KWU3HEHHBIM I[UKI K/IeTKW», «MuT03», «CTpoeHue
XpoMocoM», «Perumukanusa [JHK».

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

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

JIaGopaTopHasi pabora «HabsojeHre MUTO3a B K/IeTKaX KOHUMKA KOpeIIKa
JIyKa (Ha roTOBBIX MUKpOIperaparax)».

Tema 9. CTpoenue u (PyHKI[UM OPraHU3MOB

buonoruueckoe pasHoobpa3ue OpraHMU3MOB. OJHOKJIeTOUHBIe,
KOJIOHUAJ/IbHbIe, MHOTOKJIETOUHbIE OPTraHU3MBl.

Oco0eHHOCTH  CTpOEHUS U JKU3He[eATeTbHOCTH  OJHOKJ/IETOUHBIX
opraHu3moB. bakTepuu, apxeM, OJHOK/IeTOUYHble TpPUOBI, OJHOK/IETOUHbIE
BO/IOPOC/IH, APYTHe NPOTUCTBI. KOJIOHHAa/IbHBIE OPraHU3MBbI.



B3anMoCBSI3p 4yacTel MHOTOK/IETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U
cricTeMbl OpraHoB. OpraHusm Kak efuHoe Ljesoe. ['omeocTas.

Tkanu pacreHuil. Tumbl pacTUTeNbHBIX TKaHel: oOpa3oBaTesbHasl,
TIOKPOBHasl, IPOBOJASIIAsi, OCHOBHas, MexaHuWuyeckas. OcCOOEHHOCTH CTpOeHus,
(GyHKLUWN U pacrio/ioyKeHUs: TKaHel B OpraHax pacTeHUH.

TKaHU >KUBOTHBIX M Uejl0BeKa. THWIbl )KUBOTHBIX TKaHEM: SMUTeIuasbHas,
COoeMHUTe/IbHAsl, MblllleyHasi, HepBHas. OcoOeHHOCTH CTpoeHUs, (DYHKUUNA WU
pacroJ/io’KeH!s TKaHel B OpraHax KMBOTHBIX U YeJI0BeKa.

Opranel. BeretaTvBHbIe M TreHepaTHMBHbIe OpraHbl pacTeHuWd. OpraHbl U
CUCTeMbI OPTraHOB )XUBOTHBIX U yenioBeka. DyHKI[MKM OPraHoB U CMCTEeM OPraHoB.

Ornopa Tena opraHu3moB. Kapkac pacreHuid. CKesieTbl OJJHOK/JE€TOUYHBIX U
MHOTOKJIETOYHBIX >XMBOTHBIX. HapyKHbli W BHyTpeHHUU cKeneT. CTpoeHHe M
THUIIbI COeJUHEHUS KOCTeM.

[BwKeHne  OpraHu3sMoB. [IBwKeHuWe  OJHOKJIeTOYHBbIX  OPraHU3MOB:
amébouiHOe, XT'YTUKOBOe, pPeCHUYHOe. [IBU)KeHHe MHOTOK/IeTOUHBIX paCTeHW:
TPONMU3Mbl U HACTUU. [IBU)KeHHWe MHOTOK/IeTOUHBIX J>XUBOTHBIX U Ue/0BeKa:
MbIiieyHast cucrema. Pediekc. CkesieTHbIe MBIIIIBI ¥ MX paboTa.

[luranue opranu3moB. IloryionjeHve BOAbI,  YIJIEKAC/IOTO rasa W
MHHepaJ/IbHbIX BellleCTB pacTeHussMU. lIuTaHue >KUBOTHBIX. BHyTpUIO/IIOCTHOE U
BHYTPUKJ/IETOUHOE IviljeBapeHUe. IIuTaHue I103BOHOYHBIX >XUBOTHBIX. OTzesbl
MUILL[eBAPDUTEIBHOTO TpakTa. I[luvijeBapuTesnbHble >Kese3bl. [lWllleBapUTebHas
CUCTeMa YesioBeKa.

[pixaHve opranv3moB. [IpixaHve pacteHun. [Ipixanue >XUBOTHbIX. Juddysus
rasoB yepes [10BEPXHOCTb K/IeTKU. Ko)kHOe abixaHue. JlpixaTesibHas I0BepXHOCTb.
2KabepHoe u siérouHoe [pixaHue. [IpixaHue TT03BOHOYHBIX )KMBOTHBIX U UeJIOBeKa.
OBOJIIOLIMOHHOE  YCJIO)KHEHWE CTPOeHMs] JIETKUX I[103BOHOYHBIX >KMBOTHBIX.
[pixaTenbHass cUCTeMa uejioBeKa. MexaHW3M BEHTWISALMMU JETKUX Y MTUL, U
MJIEKOTIUTAIOLUX. Perynsius gpixaHus. JpixatesibHble 00BEMBI.

TpaHCrOpT BeL[eCTB Yy OPraHM3MOB. TpaHCIIOPTHbIE CUCTEMbI PACTEHHWU.
TpaHCIIOpPT BelecTB y J>KMBOTHbIX. KpOBeHOCHasg cucTemMa W €€ OpraHsbl.
KpoBeHocHasi cucTteMa II03BOHOUHBIX JKMBOTHBIX M uesioBeka. Ceppue,
KPOBEHOCHBbIe COCyZbl M KpoBb. Kpyru KpoBooOpaileHusi. OBOJOLMOHHbBIE
YCJIO’)KHEHUSI CTPOeHHsSI KDOBEHOCHOM CHCTeMbI TTI03BOHOUYHBIX >XMBOTHBIX. Pabora
cepALia U eé perysisaLus.

Beigenenve y opraHu3moB. BeijeieHde y pacTteHui. BebijeneHve y
JKUBOTHBIX. (CoOKpaTuTe/ibHble BakKyoau. OpraHbl BbljesieHus. DuabTpaLys,
cekpelist 1 obpaTHOe BcachiBaHWe KaK MeXaHH3Mbl PAaOOThI OPTaHOB BbI/Ie/IEHMUS.
CB$13b OJIOCTH TeJla C KPOBEHOCHOU U BbIJIe/IUTE/IbHOM cucTeMamu. BrizesieHve y



T03BOHOYHBIX >KUBOTHBIX U uesioBeka. [louku. CTpoeHue U GyHKLIMOHHMPOBaHUE
HedpoHa. OOpa3oBaHre MOYU y uejioBeKa.

3amura y OpraHvM3MoB. 3alliTa y OJHOK/IeTOUHBIX OpraHu3sMoB. Criopsbl
Oakrepuii M IMCTBI TIPOCTeHIIMX. 3alUuTa y MHOTOK/IETOUHBIX pacTeHUH.
Kytukyna. CpencTBa maCCMBHOM ¥ XMMHAUY€CKOU 3alUTbl. DUTOHLUBI.

3almmra y MHOTOK/IeTOYHBIX JKUBOTHBIX. IIOKpOBBI M KX IIPOM3BOJHBIE.
3aiuTa opraHu3ma oT Oose3Hel. MiMMyHHasi cucTteMa uesioBeka. KneTouHbld u
ryMOpa/ibHbId MMMYHUTET. BpOXAEHHBI U TPUOOpPeTEHHBIN crelybruyecKuii
MMMYHUTET. Teopusi KIOHa/IbHO-Ce/eKTUBHOrO nMmyHuTeta (I1. Opmux, ®. M.
bepuet, C. ToHeraBa). BocranuresibHble OTBeThbl OpraHrW3MoB. Pojib BpOXKIEHHOTO
MMMYHUTETa B Pa3BUTUU CUCTEMHBIX 3a00/1eBaHUM.

PasmpakvmocTts U perymdauus Yy  OpraHusMoB. Pasgpaxumocts  y
OJHOKJIETOUHBIX OpraHvM3MoOB. Takcucbl. Pa3gpaxuMoCTb U peryasilusi y
pacteHui. PoCTOBBIe BellleCTBa 1 MX 3HaUEHHUe.

HepBHass cucremMa W peduieKTOpHas pery/sifusi y >KABOTHbIX. HepBHas
cucCTeMa U eé OTZesbl. DBOMIOLMOHHOE YCI0KHEeHHe CTPOeHHsI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTZe/bl TOJIOBHOTO MO3ra MO3BOHOUHBIX >XUBOTHBIX. Pediekc u
pediekTopHas Ayra. be3yc/ioBHbIe U yC/10BHBIE pedIeKChl.

I'ymopanbHasg peryssnus U SHLOKPUHHAs CUCTeMa JKUBOTHBIX U UesjiOBeKa.
Kenesbl 3HJOKPUHHOW CHUCTeMbl U MX TOPMOHBI. [leiicTBMe TOPMOHOB.
B3auMoCBsI3b HepBHOW U SHJOKPUHHOW cucTeM. [‘umnoTanamo-runodusapHas
cucTema.

JleMoHCcTpanuun

IToptper: . I1. I1aBnoB.

Tabmuiel ¥ cxembl: «OHOKIETOUHBIE BOAOPOCH», «MHOTOK/IEeTOUHbIE
Boglopocn», «baktepum», «lIIpocrenive», «OpraHbl L[BETKOBBIX pPaCTEHHUUN»,
«CucrtemMbl OpraHoB TI03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIX», «TKaHM pacTeHMil», «KopHeBble cucTeMbl», «CTpoeHue crTebsi»,
«CTpoeHue J/IUCTOBOM IJIaCTUHKW», «TKaHU >KUBOTHBIX», «CKeneT uesoBeKa»,
«ITvieBapuTesnibHasg  cucrtema», «KpoBeHOCHass cuUcTema», «/lpixaTesnbHast
cucTeMa», «HepBHas cucTeMa», «Koxa», «MpI11eyHast cucTeMa»,
«BblgenvrenibHass CUCTEMa», «JHAOKPUHHAs cuctema», «CTpoeHre MBbILILbD»,
«AIMMyHUTET», «KuI111eyHO0/10CTHBIEY, «CxemMa  TIMTaHUSI  paCTEHUW»,
«KpOBeHOCHbIe CUCTeMbl II03BOHOYHBIX JKUBOTHBIX», «(CTpoeHue TUApbD»,
«CTpoeHue maHapun», «BHyTpeHHee CTpOeHMe [0XK[eBOro uepss», «HepBHas
cucremMa pbib», «HepBHasi cucrema JATyUIKKW», «HepBHasi — cucTeMa
rpecMbIKaroIuxcsa»,  «HepBHags  cucrema  ntul», «HepBHag — cucrema
MJIeKOMUTaroUX», «HepBHast cricTema 4esioBeKa», «Pediiekcy.



Ob6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpOTIpernaparbl OJHOK/IeTOUHBIX
OpraHM3MOB, MHKDOIIpernaparbl TKaHel, pakOBUMHBI MOJUIFOCKOB, KOJIJIEKLIUU
HAaCeKOMbBIX, WIJIOKOXKHMX, >KMBBbIE 3K3eMIIISIPbl KOMHATHBIX pacTeHUi, repbapuu
pacTeHWW PpasHbIX OT[e/0B, BJaXHble TMperapaTtbl >KUBOTHBIX, CKeJeThbl
MO3BOHOYHBIX, KOJIJIEKI[MM 0eCl03BOHOUHBIX JKMBOTHBIX, CKeJIeT UeJioBeKa,
obopy/ioBaHue [1/1s1 I6MOHCTPAL[MK TIOYBEHHOT'0 ¥ BO3JYLIIHOTO IMATAHUSI PACTeHUH,
paciierieHysi Kpaxmasa 1 6e/KoB 1o/ ZielicTBreM (epMeHTOB, 000pyjoBaHUe 1Sl
JIEMOHCTpALUUA OMBITOB MO MU3MEPEHUI0 )KU3HEHHOU EMKOCTU JIETKHX, MeXaHHW3Ma
[IbIXaTe/IbHBIX JBW)KEHUM, MO/ FTOJIOBHOTO MO3Ta Pa3/INYHbIX )KUBOTHBIX.

JIaboparopHasi padora «/3yueHre TKaHeld pacTeHUI».

JIaboparopHasi padoTa «l/I3yueHue TKaHell )KUBOTHBIX».

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

Tema 10. Pa3mHO)XeHHe ¥ pa3BUTHE OPraHU3MOB

dopmbl pa3MHOXKEHHWs] OpraHuM3MOB: Oecriosioe (BK/ItOuasi BereTaTWBHOE) U
rnosioBoe. Buabl  OGecriosioro  pa3MHOXeHUs:  TOYKOBaHWe,  CIOPYJ/ISLUS,
(dparmeHTaLysi, KTOHUPOBaHUe.

[TonoBoe pasmHOxeHue. [lonoBbie KneTku, win rametel. Mehos. Craguu
Meno3a. [ToBegeHne xpomocom B Meno3e. KpoccuHnrosep. bronornyeckui CMbIC/T
Mel03a M TIOJIOBOro Tiporiecca. Melo3 M ero MecTO B >XHM3HEHHOM IUKJIe
OpraHM3MOB.

IIpensapoppiiieBoe passutue. I'amMmeToreHes y >KUBOTHBIX. 110/10BbIe »kese3bl.
OOpazoBaHue 1 pa3BUTHE TTOJOBBIX K/IeTOK. CriepmaToreHe3 1 ooreHe3. CTpoeHHe
TIO/IOBBIX KJ/IETOK.

OmuiofoTBOpeHre W SMOpHOHANbHOE Ppa3BUTHE JKUBOTHBIX. CriocoObI
OIUIOJOTBOPEHUS: HAPY>KHOe, BHyTpeHHee. [lapTeHOreHes.

VuauBuayanbHOe pa3BUTHE OPraHM3MOB (OHTOTeHe3). DMOPUO/IOrus — HayKa
0 pa3BUTUU OpraHu3moB. MopgozeHe3 — 00Ha u3 21aeHbix npobaem smbpuono2uUl.
KoHyenyuss mopgozeHos u modeau mopgoeeHe3a. Craguu >MOpuoreHesa
KUBOTHbIX (Ha TipuMmepe JfArymikv). Jpobnenuwe. Turmbl  ApoGreHus.
JemepmuHuposaHHoe U HedepMUHUPOBAaHHOe OpobseHue. bBaacmyna, munbi
6aacmyn. OcobeHHOCTH [pobsieHUsI M/IEKOTMTAIOIIUX. 3apOJblllieBbie JINCTKU
(racTpynsiuus). 3ak/iajika OpraHOB U TKaHeUW U3 3apO/IbIIIeBbIX JIUCTKOB. B3armHoe
BAWSTHUE 4YacTel pa3BUBAIOIEroCs 3apojpiiiia (3MOpHOHa/MbHAs WHAYKLS).
3aKnaZKa IUlaHa CTPOEHHS JKUBOTHOTO KaK pe3yJ/ibTaT HepapXhyecKux
B3aMMO/IENCTBUM TeHOB. BiusiHie Ha 3MOpHOHaNbHOE pa3BUTHE pa3/IMUHBIX
(haKTOPOB OKPY’KaroIllel Cpe/ibl.

Poct u pa3ButHhe >KUBOTHBIX. [locTambpuoHanbHBIM Tepuoj. IIpsmoe u
HempsiMoe pa3BuTHhe. PasButhe ¢ MeTtamop(do3oM y 6ecrio3BOHOUHBIX U
TO3BOHOUHBIX J>KMBOTHBIX. buo/iornyeckoe 3HaueHuWe TIPSIMOTO M HENPSMOTro



pa3BUTUS, UX pacCIpoCTpaHeHue B Tipupoze. Twumbl pocTa XUBOTHBIX. PakTOPbI
peryJisiiiy POCTa XXKUBOTHBIX U yesioBeKa. CTauu MoCTIMOPHUOHATBLHOTO Pa3BUTHUS
y )KUBOTHBIX U uejioBeKa. [leprosbl oHTOreHesa yenoBeka. CTapeHre U CMepTh Kak
OuosiornyecKrie TPOLieCChlI.

Pa3smHOXeHWe U pa3BuTHe pacTeHuil. ['ametodutr u crnopodut. Meiio3 B
)KM3HEHHOM 1MKie pacTeHuil. O6pa3oBaHuMe Crop B TMpoijecce Melo3a.
lametorene3 y pacreHuid. OrUioAOTBOpEHME W pa3BUTHE PpaCTUTENbHBIX
opraHusMoB. [IBoliHOe OIIO/OTBOPeHHUe Y IIBETKOBLIX pacTeHuil. OOpa3oBaHue U
pa3sBUTUE CeMEHMU.

MexaHW3MBbI perysiii OHTOreHe3a Y PaCTeHUW U )KUBOTHBIX.

JleMoHCcTpanuu

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

Tabmuibl ¥ cxeMbl: «BereratnBHOe pasMHOXXeHHe», «Twurbl 0ecrosoro
pa3sMHOXeHUs», «Pa3sMHOKeHHe XJIaMUJOMOHazbl», «Pa3MHOXXeHue D3BIJIeHbI»,
«Pa3MHOXeHHe Tuapbl», «Meio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHUe
SULIEKJIETKU U crepmaTo30ouja», «OCHOBHBbIE CTaJiuM OHTOreHe3a», «[Ipsmoe u
HernpsiMoe pa3BuUTHe», «Pa3BuThe MalCKOro >Xyka», «Pa3BUTHe capaHuu»,
«Pa3BuTHe JSTyLIKW», «/IBOMHOE OIJIOAOTBOPEHHE Y I1[BETKOBBIX paCTeHUW»,
«CTpoeHMe CeMsiH OJHOZOJIbHBIX U /IBY/O/JbHBIX pacTeHul», «KU3HeHHbIW 1K/
MODPCKOW  KamycCTbl», «’KW3HeHHBbIM LMKA MXxa», <«KW3HEHHBIM LMK
MariopoTHUKA», «KM3HEHHBIN LIUKJI COCHBD».

ObopyaoBaHue: CBETOBOM MMKPOCKOI, MHKpOIIperiapaThl SILIEK/IeTOK |
CIiepMaTO30HM/I0B, MOJeb « LUK/ pa3BUTHS JIATYLLKW».

JIaGopaTopHas pa6ora «lI3yueHue CTpPOeHHs TIOJIOBBIX K/I€TOK Ha TOTOBBIX
MUKpOIIperiapaTax».

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

JlabopaTropHasa paGora «CTpoeHre OpPraHOB pa3MHOXKEHUs BBICIINX
pacTeHUu».

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

Wctopusi craHOB/IeHUS] W Pa3BUTUS TeHETHKU KakK Haykud. Paborter T
Mengens, I'. ne ®pusa, T. Moprana. Poib oTeueCcTBeHHbIX yUYEHBIX B pa3sBUTUU
reHeTrkd. Pabotel H. K. Konbeiora, H. . BaBunosa, A. H. Beno3sepckoro, I'. /1.
Kaprnieuenko, FO. A. ®ununuenko, H. B. Tumogeea-PecoBckoro.

OcHOBHbIe TeHeTUYeCKHue MOHATUS U CUMBOJIbL. 1'OMO/IOTMYHBIE XPOMOCOMBI,
ajie/ibHble TeHbl, a/JbTePHATUBHbIE TIPU3HAKW, JOMWHAHTHBIA W peLeCCUBHBIN
TIpU3HAK, TOMO3UT0Ta, TeTepOo3nUroTa, YUCTas JTUHUS, THOPU/bl, TeHOTHII, (PeHOTHII.



OCHOBHBIE ~ MeTO/[bl ~ TeHeTUKH: TUOpUJOIOTHUeCKUM,  LUTOJIOTHYeCKUH,
MOJIEKYJIIPHO-T€HeTUYeCKUH.

JleMoHCcTpanuu

IToprpetsl: I'. Mengens, I'. ne ®pus, T. Mopras, H. K. Kossnos, H. N.
BaBunos, A. H. benosepckuu, I'. /1. Kaprieuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBcKuUid.

Tabuibl U cxeMbl: «MeTobl TeHeTUKU», «CXeMbl CKpeIUBaHUsI».

JlabopaTropnasa pabora «/Ipo3oduna Kak O0OBEKT TeHeTUYeCKUX

HCCieJOBaHUM».
Tema 12. 3aKOHOMEpPHOCTH HaC/1eJCTBEHHOCTH
MoHorubpusHoe ckpeiiyBaHue. [lepBblii 3akoH MeHJenss — 3aKOH

enHOOOpa3usi TMOpUOB MepBoro rnokosieHus. [IpaBuio JoMuHKMpOBaHus. BTopoi
3aKOH MeHjens — 3aKOH paclijellyIeHUs IpU3HaKkoB. LluTosioruyeckrie OCHOBBI
MOHOTHMOPUHOTO CKpellMBaHusl. ['UrnoTe3a uucToThl raMer.

AHanusupyoljee ckperyBaHue. [IpoMe)XyTOUHbId XapakTep Hac/jeZ0BaHUSI.
PaciueryieHre npu3HaKkoB IPY HEIIOJTHOM JJOMUHUPOBaHUU.

OurnbpugHoe ckperyiBanue. TpeTuii 3akoH MeHzie/isi — 3aKOH He3aBUCUMOT'0
Hac/efloBaHUsI ~ TpU3HAKOB.  LlUTosiornyeckre  OCHOBBI  JWTMOPUIHOTO
CKpeLBaHUSI.

CuervieHHOe Hac/efoBaHue Tpu3HaKoB. Paborel T. MopraHa. CueriieHHOe
Hac/ej0BaHWe TI'eHOB, HapylleHWe CLeIUIeHUs MexAy reHamu. XpOMOCOMHast
TeopUs HacC/1e[,CTBeHHOCTH.

['eneTnka nosia. XpOMOCOMHBIM MEXaHU3M OIpe/ieieHUs 1osa. AyTOCOMBI U
TI0JIOBbIE XPOMOCOMBI. ['OMOraMeTHbIM W reTeporaMeTHbIM IMoJ. ['eHeTHueckas
CTPYKTYypa I10/I0BbIX XpoMocoM. HaciiejoBaHue NIpHU3HAKOB, CLIeIVIEHHBIX C IT0JIOM.

I"'eHoTHII KaK 1je/10CTHas cucreMa. ITnernoTponus — MHOXKECTBEHHOE [IeiCTBUe
reHa. MHOXeCTBEeHHbIM aienusM. B3auMopencTBue Heasule/bHbIX T'€HOB.
KommiementapHocTh. Onucras. [lomvumepus.

['eHeTMUeCKUM KOHTPOJIb Pa3BUTHUSl pacTeHWM, >XUBOTHBIX U YesOBeKa, a
Takke (U3NO0JIOTMYeCKUX IIPOLeCCOB, IOBEeJEeHWs W KOTHUTHMBHBIX (DYHKLUH.
['eHeTHMYecKre MexaHU3MbI CUMOMOTreHe3a, MeXaHU3Mbl B3aUMO/IeHCTBUST «X035IMH
— TMapasvT» U «XO03IMH — MUKpOOWOM». ['eHeTHUecKue acCrieKTbl KOHTPO/IS U
M3MEeHeHUs Hac/le[ICTBeHHOM MH(OpPMaL[MK B IOKOJIEHHSX K/IeTOK U OPraHU3MOB.

JleMoHCTpanuu

IToptpertsl: I'. Menpens, T. Mopras.

Tabmuiipl u cxemsbl: «IlepBblif U BTOPOM 3aKOHBI MeH/esnsi», «TpeTuii 3aKoH
Menpens», «AHanusupymoljee CKpelluBaHue», «HemosHoe JOMHUHUPOBaHUE,
«CueryieHHOe Hac/eJ0BaHWe TIPU3HAKOB Yy Jpo30(uibl», «['eHeTHKa IoJa»,



«Kapuotun uenoBeka», «Kapuotun gpo3odusibl», «KapuOTHIT — IITHLIBI»,
«MHOXXeCTBeHHbIN a/ienu3M», «B3aumo/elicTBre reHOB».

OO6opyioBaHue: Mofie/lb /I JIeMOHCTpAI[iM 3aKOHOB eJWHOO0Opa3sus
ruOpyIoB TIepBOTO TIOKOJIEHHSI W PAaCIeIUIeHHsT TIPU3HAaKOB, MOjelb /s
JIeMOHCTpalMi 3aKOHAa He3aBHCHUMOrO HaC/e[JOBaHUSI TIPU3HAKOB, MOJesb [JIs
JIeMOHCTpaLy CLEIVIEHHOTO0 Hac/ieJOBaHUsI TPU3HAKOB, CBETOBOU MUKPOCKOII,
MUKporpenapar: «/lpo3odusa».

IlpakTHyeckasas pabora «V3yueHWe pe3y/JbTaTOB MOHOTHOPHHOTO
CKpellMBaHUs y AP030(UIbD».

IIpakTnueckasa  paGora  «lVI3yueHuWe  pe3y/lbTaTOB  JUTHOPHIHOTO
CKpeLUBaHus y Ap030(HUIbD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYHUBOCTHU

B3auMogeiicTBue reHOTWNAa W Cpefbl Tpy (OpPMUPOBaHUK (eHOTUMA.
N3mMeHurBOCTh MpU3HAKOB. KaueCTBeHHbIe M KOJIMYECTBEHHbIe MPU3HAaKU. BHbl
M3MEeHUYMBOCTU: HeHac/e[ICTBeHHAasi U Hac/ieZICTBeHHasl.

MopuduvkaluoHHass UW3MeH4YMBOCTb. Ponb  cpeabl B (hOpMUPOBaHUU
MOAU(PUKALIMOHHOM HM3MeHUMBOCTU. HopMa peakijuu mpu3Haka. BapualiMoHHbIN
psg v BapuauuoHHas KpuBasi (B. MoranHceH). CBolicTBa MoAU(HKaI[MOHHOMN
W3MEeHUYMBOCTH.

NeHoTUNIMUeCKasi U3MeHUMBOCThb. CBOMCTBA F€HOTUITMUECKOU MU3MEHUHBOCTH.
Bu/pl reHOTUTTMYeCKOM M3MEeHUMBOCTH: KOMOMHATHUBHAsSL, MyTallMOHHAs.

KoMOrHaTiBHasE W3MEHUMBOCTh. Meli03 ¥ TIOJIOBOM TIIPOIjeCcC — OCHOBA
KOMOWHATHUBHON W3MeHUMBOCTH. Po/lb KOMOMHATUBHOW U3ME@HUMBOCTH B CO3/IaHUU
reHeTHYeCKoro pa3HooOpasus B mpe/iesiax OZHOTO BU/Ia.

MyTaluMoHHass W3MEHYMBOCTb. BHWJbl MyTalMii: TeHHble, XPOMOCOMHbIE,
reHOMHble. CrIOHTaHHble W  MHAYLMPOBaHHble MyTalud. flaepHble U
L[MTOI/Ia3MaTHYeckue MyTalud. ComaTHuyecKue W TI0/I0Bble MyTaluu. [IprurHbI
BO3HUKHOBEHUsI MyTalui. MyTareHbl W WX B/WSHUE Ha OPraHU3MBbL.
3aKOHOMEPHOCTH MYTALMOHHOTO MpoLecca. 3aKOH TOMOJIOTUUECKUX PSZIOB B
HacseacTBeHHOM W3MeHunBocTu (H.A. BaBuioB). BHesiiepHas M3MeHUMBOCTb U
HacJ/1eJCTBeHHOCTh.

DJnuzeHemuka U 3NU2EHOMUKA, poO/b 3SNU2eHemuyeckux ¢pakmopos 8
Hac1e008aHuU U U3MeHUugocmu ¢heHomunuyeckux npu3sHaKkos y Op2aHu3mos.

JleMoHCTpanuu

IToptpertsi: I'. ne ®pus, B. MoranHcen, H. 1. Basunos.

Tabmurel ¥ cxeMbl: «Bugsl u3MeHUMBOCTH», «MoauduKaloHHas
U3MEHUUBOCTb», «KombuHaTBHAaA U3MEHUHBOCTbY, «Mero3»,
«OrtonoTBOpeHne», «I'eHeTHUecKye 3ab0eBaHus UeloBeKa», « BUIbI MyTaLyii».



Ob6opyznoBaHue: XuBble W repbapHbie 3K3eMITISIPbl KOMHATHBIX DPaCTeHUH,
pUCYHKHU (poTorpadun) >KMBOTHBIX C Pa3/IMUHbIMU BUJaMH U3MEHUHUBOCTH.

JIaboparopHasi pabora «/ccnepoBanue 3aKOHOMEepPHOCTeH
MOAU(DUKALIMOHHOW  U3MEHUMBOCTH. [locTpoeHue BapWallMOHHOTO psija U
BapUallMOHHOW KPHUBOM».

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

Tema 14. I'eHeTuKa yesoBeka

Kapuotun uyenoBeka. MexayHapoAHasi mporpaMma MCC/Ie0BaHUsI TeHOMa
yesioBeKa. MeToabl  U3yuyeHUsT TeHeTMKM 4YesioBeKa: TIeHeajlorhuyecKui,
O/IM3HELIOBbIH, LIUTOreHeTHYeCKUH, MOMY/ISILMOHHO-CTaTUCTUYECKUM,
MOJIEKY/ISIPHO-T€HEeTUYeCKUU. CoBpemMeHHOe orpe/ie/ieHue reHOTHUIa:
MOJTHOTEHOMHOE CEeKBEeHMPOBaHWe, FeHOTUITMPOBAaHWe, B TOM UHUC/e C MOMOLIbIO
[TI]P-ananmu3a. HacmeacTBeHHbIe 3a00/1eBaHMS YesioBeKa. ['eHHbIe 1 XPOMOCOMHBIE
b6onesHu uesnoBeka. bose3Hu C Hac/ieACTBEHHOW TpeJpacrioyioKeHHOCThIO.
3HaueHWe MeJULIMHCKOW FeHeTUKH B TpeJOoTBPAIlleHUH U JIeUeHUU TeHeTUUYeCKUX
3abosieBaHuii uesioBeKa. MeAUKO-TeHeTHUeCckoe KOHCY/IbTUpOBaHHe. CTBOIOBbIE
K/1eTKU. [IoHSITHe «TeHeTUUecKoro rpysa». JTHUYecKUe aclieKTbl WCC/ie/lOBaHUM B
o0/1acTH peJJakTUPOBaHKs I'eHOMa U CTBOJIOBBIX KJ/I€TOK.

leneTnueckne (akTOpbl TOBBIIIEHHOM YYBCTBUTE/JBHOCTA Uel0OBeKa K
¢bur3nUecKoMy U XMMUUECKOMY 3arpsi3HeHHI0 OKpY»Karollleil cpefibl. ['eHeTHuecKast
TIpe/ipacrioyI0KeHHOCTh Yeji0BeKa K IaTOo/IOTHSIM.

JleMoHCcTpanuun

Tabmurpl U cxembl: «Kapuotur uesnoBeka», «MeToJbl W3yUeHUsS] TeHETHKH
ye/ioBeKa», «I eHeTHUecKue 3a00/1eBaHNs Ue/IOBEKa».

IIpakTnueckas pabora «CocTaBieHHe U aHaIU3 PO/IOCTIOBHOM».

Tema 15. Cesteknjusi opraHusMoB

JoMecTukalss UM cCeJjieKUWs. 3apok[JeHue CeJIeKUUM W [JOMeCTHKAL[UU.
Yuenve H. W. BaBunmoBa o IleHTpax TIPOMCXOXAEHUS W MHOTroo0pasus
KYJIbTYDHBIX pacTeHuM. Poib cejiekijuy B CO3[JaHWUM COPTOB PACTEHUM U TOPOJ,
KUBOTHbIX. CopT, T1OpoAa, IITaMM. 3aKOH T'OMOJIOTMYECKUX PSZOB B
HacjseqCcTBeHHOM wu3MeHunBocTM H. W. BaBwioBa, ero 3HaueHue [Jisi
CeJIeKIIMOHHOW PaboThI.

MeTozbl CeneKIMOHHOM paboThl. VICKyCcCTBeHHBI OTOOp: MacCOBBIA H
VIH/ITUBU/TY Q/IbHBIU. OTanbl ~ KOMOWHAI[MOHHOM  CeJeKIIUU. UcnbiTanue
TIpou3BoAuTe/Iel 1o TIOTOMCTBY. OTOOp 10 TE€HOTUITy C TIOMOII[bIO OLIEHKH
deHOTHIIa TOTOMCTBA U OTOOP 110 TeHOTHUITy C TTOMOIIbI0 aHamm3a JHK.

VckyccTBeHHbI ~ MyTareHe3 Kak  MeTO[,  CeJIeKIIMOHHOW  paboThl.
PaivallMOHHBIA ¥ XMMUYECKUM MyTareHe3 Kak UCTOUHUK MYTal[Ud y KYJbTYPHBIX



¢opm opraHu3moB. Vcrnosib30BaHME TE€HOMHOTO pelaKTUPOBAaHUS U MeTO/OB
pekoMOMHaHTHBIX JITHK 7715 1TomyueHust HCXOJHOTO MaTepHasia JJisl CeJTIeKIUH.

[Tonyuenue TOJTATIJIOW/IOB. BuyTpuBuaoBas rubpuu3arniys.
B/M3KopoJCcTBeHHOEe — CKpell[iBaHWe, WIM  WHOpuguHT.  HepopcTBeHHOe
CKpelll[iBaHWe, WaM ayTopuauHr. ['eTepo3uc ¥ ero TpUUWHBL Vcrmonb3oBaHUe
rerepo3uca B cenekuud. OtganéHHas rubpugusanus. [Ipeogosienve Gecruioaus
MeXKBU/IOBBIX THOPH/OB. JIOCTH)XeHUS CeleKI[UY PaCTeHUM U )KUBOTHBIX. «3e1éHas
peesooyus».

CoxpaHeHre U U3ydyeHHe reHeTUUeCKHUX PeCypCOB KyJIbTYPHBIX PaCTeHUU U
WX AKX pojuyed A8 CO3[aHUs  HOBBIX COPTOB U THUOPU[OB
CeIbCKOXO3MCTBEHHBIX ~ KyJAbTyp. 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 UCCAe008aHuUll,
nepeoosbix udell U nepcneKmMuHbIX MexHoA02Ull.

JeMoHcTpanuu

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

Tabnuiibl U cxembl: «LleHTpBI MPOMCXOKAEHUSI 1 MHOT000pa3us Ky/IbTypPHbIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PSA/IOB B HAC/IeICTBEHHONW W3MEHUYMBOCTUY,
«MeToppl cenekun», «OTaanéHHas rTudpuan3aiss», «MyTareHes».

JIaGopaTopHasi pabora «VI3yueHue COPTOB KyJ/IbTYPHBIX PacTeHUI U TIOPO/J
JIOMAIITHUX YKUBOTHBIX».

JIaGopaTopHasi paboTa «l/I3yueHrie METO/IOB Ce/IeKIIUMA PACTEHU».

IIpakTHueckas padora «IIpyBHBKa pacTeHU».

IKcKypcusi «OCHOBHbIE MeTO[bl WM [OCTHIKEHUS CeleKLIUM pacTeHWd |
JKUBOTHBIX (Ha CeJIeKLJMOHHYHO CTaHLUIO, IIJIEMEHHYO bepmy,
COPTOMCITBITaTeIbHBIA  yUaCTOK, B TeIJIMUHOE XO35HWCTBO, B J1laOOPAaTOPUIO
arpOyHMBEPCUTETA WIX HAYUHOTO LIEHTPA)».

Tema 16. BUOTexXHO/I0TUsl U CHHTeTHYeCKasi 0noiorus

OOBeKThI, MCMOJb3yeMble B OMOTEXHOJIOTUM, — K/IeTOUHble M TKaHeBbIe
KYJIbTYDBI, MUKPOOPTraHU3Mbl, 150: XapaKTepHUCTHKa. TpaauioHHas
buorexHosiorust:  xjeboreueHre, TIOy4YeHWe KHC/IOMOJIOUHBIX TIPOAYKTOB,
BUHOZiee. Mukpoouosiornueckuii cuHTe3. OOBEKTbl MHKPOOMOIOTrHYeCKHX
TexHojioruii. ITpou3BoACTBO GenKa, aMUHOKHCIOT U BUTAMUHOB.

Co3pmaHue TeXHOJIOTMM M UHCTPYMEHTOB 1je/ieHarpaB/ieHHOr0 U3MeHeHUsl U
KOHCTPYMPOBaHWS FT€HOMOB C L[e/IbI0 MOTyYeHUs OPraHU3MOB U UX KOMITOHEHTOB,
cojiepyKallux He BCTpeyarolyecs B IpUpojie OMOCHHTeTUUeCKHe Ty TH.



KnerouHass wHxeHepusi. MeTofbl Ky/JbTYpbl K/IETOK M TKaHeW pacTeHUM U
*uBOTHbIX. Kpuobanku. Comartuueckass TuUOpuAM3alUMsi W COMATUUYECKUN
sMmbpuoreHe3. lVcrosb30BaHre TarviOMioB B celeKUM pacteHuil. [losmyueHue
MOHOK/IOHA/IbHbIX aHmumes. Hcnoib308aHue MOHOK/AOHA/AbHBIX U NOAUK/AOHA/AbHbLIX
aumumen 8 MeouyuHe. VICKyCCTBEHHOe OILIO/IOTBOpPeHUe. PeKOHCTPyKLUs
SULEKJIETOK 1M KJIOHMPOBaHWe >XMBOTHBIX. MeTo[ TpaHCIIaHTalUWU silep K/IeTOK.
TexHono2uu 0300p08/1€eHUs, Ky/Ibmueupo8aHus u MUKPOK/IOHA/IbHO20
DPA3MHOMCEHUS! Ce/IbCKOXO0351UCMBEHHBIX Ky/bmyp.

XpOMOCOMHasi M TeHHasi WHXeHepus. VICKyCCTBeHHbIM CHHTe3 TreHa U
KOHCTpyupoBaHue pekoMOuHaHTHBIX [THK. Co30aHue mpaHc2eHHbIX Op2aHU3MOs.
HocTwkeHWss U NEepCHeKTUBbI  XPOMOCOMHOM UM TeHHOM  WH)XKeHEepHHU.
OKoloruuecKye 1 3TUUecKre mpob/ieMbl TeHHOM WH)KeHEePUH.

MepauiuHcKre 6roTexHoaorud. IToctreHoMHas nudposas MeavnyHa. TT1P-
AUarHOCTUKa. MeTabOo/OMHBIM aHaiu3, TeHOLIeHTPUYeCKUM aHaau3 TpoTeoMa
yejioBeKa [Jis OLIeHKHW COCTOSIHWSI ero 340pOBbs. VICro/ib30BaHMEe CTBOJIOBBIX
KneToK. TapreTHas Teparusi paka. 3D-OuourkeHepuss [jisi  pa3paboTKu
dbyHAaMeHTa/IbHbIX OCHOB MEAMIIMHCKUX TeXHOJIOTUM, CO3/laHUsl KOMIIJIEKCHBIX
TKaHell coueTaHWeM TeXHOJIOTMM TpEXMepHOro OWMOMpPUHTHHra U cKaddonauHra
JI/1s1 pellieHus1 3a/iau MepCoHaM3UPOBaHHOM MeULIMHBI.

Co37aHMe BEKTOPHBLIX BaKIMH C Iie/ibl0 obecrieueHrsi KOMOWHHUPOBAHHOM
3auTel OT BO30OyauTteneii OPBU, ycraHOB/ieHHe MOJIEKY/ISPHBIX MeXaHH3MOB
dynakumonvpoanusi PHK-cogepskaiiiix BHPYCOB, BBI3BLIBAIOIIUX OCO0OO0 OIacCHBIE
3a00/1eBaHMs Ue/IoBeKa U JKUBOTHBIX.

JeMoHcTpanuu

Tabuipl ¥ cxembl: «VIcronb30BaHHE MHUKPOOPTaHU3MOB B TIPOMBIILI/IEHHOM
TIPOM3BO/CTBe», «KieTouHas uHXeHepus», «l'eHHass UHXeHepUus».

JIaboparopHasi pabora «l/3yueHre 00beKTOB OMOTEXHOIOT .

IIpakTHueckas padora «IlosyueHre MOTOYHOKHC/IBIX TIPOAYKTOB.

JOKcKypcusi «bBHOTeXHO/MOrusi — BakKHeHWIlas NpPOU3BOAUTEbHAs Cuja
COBpeMeHHOCTH (Ha OMOTeXHOJIOrnUeCcKoe TIPOH3BO/ICTBO)».

11 K/TACC

Tema 1. 3apokaeHre U pa3BUTHE 3BO/IIOIUOHHBIX TMPeACTaB/IeHHMU B
ouoJioruN

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

[BKylye crsbl 3BoMIOLMN BUZAOB 10 Y. JlapBUHY (BbICOKast THTEHCUBHOCTD
pPa3MHOKEHHUSI OpraHW3MOB, Hac/e/[CTBeHHasi H3MeHUHWBOCTh, Oopbba 3a
CyllleCTBOBaHUe, eCTeCTBEHHbIN U MCKYCCTBEHHBIN 0TOOP).



Odopmiienre cuHTeThueckol Teopuu sBosoluu (CT3). HeliTpanbHas
Teopusi 3BomoIMM. CoBpeMeHHass JBOJIIOLMOHHAsE Ouwosorus.  3HaueHue
5BOJIFOLIMOHHOM TeOPUHU B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHbBI MUPA.

JeMoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krowe, Y. lapBun, C. C. YerBepukos, M. U. [lImaneraysen, k. Xongens, . K.
benses.

Tabmupl u cxembl: «Cuctema »uBod mipupobl (mo K. JIuHHeR)»,
«JlectHulla >kuBBIX cyilectB (rio Jlamapky)», «MexaHusMm (HopMUpPOBaHUS
TIPUCTIOCOO/IEHN ¥ pacTeHWd W JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema
MapiipyTa mnyteiiectBust Y. [lapeuHa», «Haxoaku Y. [lapBuHa», «@opMbl 60pbOBI
3a cymiecTtBoBaHue», «Ilopoabl romy0eit», «MHoroobpasue KyJbTYPHBIX (Gopm
KarycTbl», «[1opofibl JOMaIITHUX >KUBOTHBIX», «CxemMa 06pa30BaHMs HOBBIX BU/IOB
(mo Y. [JapBuHy)», «Cxema COOTHOIIEHUSI [BWXKYILIUX CHI SBOJIOLUAN»,
«OCHOBHBIE T0JIOKEHUS] CHHTETUUECKOW TeOPUU 3BOJTFOLIAN».

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

[Tonynsiuys Kak 371eMeHTapHas efuHuLA 5BOMOLMA. COBpeMeHHbIe METO/bI
OLIEHKM TeHeTHYeCcKoro pa3Hoobpasvs W CTPYKTypbl TOMy/siuil. V3MeHeHue
reHo)OoHJa MOMY/SIUUM KakK 3/eMeHTapHOe 3BOJIIOLMOHHOE siBJieHHWe. 3aKOH
reHeTuueckoro paBHoBecusi [)x. Xapau, B. Batinbepra.

OnemeHTapHble (GaKTOpbl (ABWXKYILLME CU/bI) SBOJIIOLMU. MyTal[MOHHbIN
npoijecc. KombuHaTvBHas u3MeHUMBOCTh. [lpelid TreHOB — ciIydaiiHble
HeHarpaB/ieHHble M3MEHEeHMsl 4YacToT asuiefied B rnonyasauusax. IO¢dekT
ocHoBarens. J¢gekm OymbLIouH020 20pabilukad. CHUdMCeHUe 2eHemuyecKozo
pasHoobpasus: npuduHbl u caeocmeusi. IlposieneHue 3¢gpgexkma Opelicha 2eHo8 8
bonbwiux U Manblx nonyasyusx. Mwurpaimu.  V3omSiMs  TIOMYJISILA:
reorpaduyeckas (mpocTpaHCTBeHHas1), bronoruyeckas (pernpoAyKTUBHas).

EcrecTBeHHbIM1 0TOOp — Hampap/sioUi  (GakTop 3BOJIOLUU. DOPMBI
eCTeCTBEHHOTO  OTOOpa:  ABWKYIIWM, CTaOWUIM3UPYIOIIUM,  pa3pbIBaIOIIHMA
(au3pynituBHBIN). TTosoBoit 0T6Op. BO3HHMKHOBEHHE W 3BOMIOLMS COI[MATBHOTO
MOBe/IeHUs )KUBOTHBIX.

[MpucriocobieHHOCTb  OPraHW3MOB  KaK — pe3ysibTaT  MUKPO3BOJIIOLIUH.
Bo3HUKHOBeHHe  TIpUCIIOCOO/eHHM y  opraHu3sMoB.  Apomopdo3bl U
uanoazanTauyy. [IpumMepsl Npucnocob/ieHuil y opraHu3MoB: MopgoJioThuyecKue,
dusronoruueckre,  Ouoxumuueckue,  moBejeHUeckre.  OTHOCUTE/NLHOCTb
MpUCIIoCcO0/IeHHOCTH OPTaHU3MOB.

Buj, ero kpurepum U CTPyKTypa. BujoobOpa3oBaHue KakK pe3y/bTar
MUKpO3BO/MIOIMK. M30msiusi — KiaoueBou (akTop BujgooOpa3oBanus. Ilytu u
CTIOCOOBI BU1000pa30oBaHus: ajuioraTpruyeckoe (reorpaduueckoe),



cUMIaTpyuyeckoe  (9KOJIOTMUECKOe),  «MTCHOBEHHOe»  (IIOJIMIIONU3alius,
rubpuavsanys). JuTeIbHOCTh 3BOMIOIIMOHHBIX TIPOL[ECCOB.

MexaHu3Mbl HOPMUPOBaHUSL OMOIOTUYECKOTO Pa3HOOOpa3usl.

Posmb  3BOMOIMOHHOM Ouwonorud B pa3paboTKe HayuyHbIX MeETO/[OB
coxpaHeHus1 6ropa3Hoo0Opa3vss. MUKPO3BOMIOMS U KOIBOJIIOLIUS T1apa3UTOB U UX
x03sieB. MexaHu3Mbl ()OPMHUPOBAHUSI YCTOMUMBOCTA K aHTUOMOTUKAM U CTIOCOObI
60pBOBI C Hell.

JeMoHcTpanuu

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

Tabmuiel U cxeMbl: «MyTalMOHHAsE W3MEHUMBOCTh», «[lomynsiroHHas
CTPYKTypa Bufa», «Cxema MposiBjieHus1 3aKoHa Xapavu—BatlinOepra», «IBrKyliiue
CWIbl 3BOJTIOLUN», «DKOJIOTHUecKass W30/l TOMyJISALIMA CeBaHCKOM (hopesn»,
«['eorpadvueckasi W30S JIMCTBEHHUIBI CHOMPCKOW W JIMCTBEHHULIBI
JaypcKoii», «Ilomy/isAroHHbIe BOJIHBI UNCIEHHOCTHU XUIITHUKOB U KepTB», «CxeMa
JNEeNCTBUS eCTeCTBEeHHOro orbopa», «®PopMbl OOpPBOBI 3a CyIIeCTBOBAHHEY,
«/IHAycTpranbHbId MenaHu3M», «KuBble HUCKoTaembie», «I10KpoBUTeIbCTBEHHAS
OKpacka JKUBOTHBIX», «ITpeaympexpaarolias OKpacka JKUBOTHBIX»,
«®U3MONOTUeCKHe —afianTalun», «IIpucrocoO/IeHHOCTh OpraHW3MOB W eé
OTHOCUTE/IbHOCTb», «KpuTtepuu Buaa», «Buabl-ABOMHUKN», «CTPYKTypa BH/a B
npupozge», «Criocobbl BHA000pa3oBaHus», «I['eorpaduueckoe BHI000pa3oBaHKe
TPEX BHUJOB JIaHABIIIEN», «IKOJIOTMUecKoe BHZ000pa3oBaHWe BH/OB CHHUIL»,
«[Tonumuonae! pacTeHuii», «KarmycTHO-peeuHblid THOPH.

OO6opyioBaHue: repbapyuy pacTeHUM, KO/UIEKI[MY HaCeKOMBbIX, uyydesia ITUll U
3Bepell C TMpuUMepaMH pa3/MUHBIX TPUCIIOCODIeHUi, dydesia TNTULl U 3Bepei
pasHbIX BWJIOB, repbapuyd pacTeHWM ONMM3KUX BUJO0B, 00pPa30BaBIINXCS
Pa3IMYHBIMU CITIOCOOaMHU.

JlaboparopHasi pabora «BbisiBieHHe W3MEHUMBOCTU y 0CO00e OJHOro
BUZIA».

JlaboparopHast pabora  «IIpucrocobyseHrdss  OpPraHM3MOB U UX
OTHOCUTeJTbHasI 11e/1eC000pa3HOCTh».

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

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

MeToapl U3yueHUS] MaKpPO3BO/IOLMHU. [lajeoHTO/OTMYeCKre  MeTO/bl
W3yueHus JBOJIOLMM. [lepexosHbie ¢GopMbl U QUIOreHeTUYeCKUe — Psifibl
OpraHu3MOB.

Buoreorpaduueckrie mMeTobl uU3yueHHs 3BoJitolMd. CpaBHeHue (JIOpHI U
dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckure obsactu 3emmu. Buabl-
SH/IEMUKH U PEJTUKTHI.



OmOpuonoruueckie U CpaBHUTEIbHO-MOP(O/IOTHUeCcKre MeTObl U3yuyeHus
BO/MIOLIMU. ['eHeTHyeckre MeXaHU3Mbl 5BOJIIOLMM OHTOreHe3a U IIOSIBJICHUS
SBO/IIOLIMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE U aQHAJIOTMYHbIE  OpraHbl.
PygumveHTapHble  opraHbl M araBu3Mbl.  MoJleKyJ/sipHO-reHeThuecKue,
buoxumMuueckie M MaTeMaTHMuecKhe  MeTOAbl  M3yueHWs  SBOJIIOLIWU.
'omosiornunble reHbl. COBpeMeHHble MeTO/bl IOCTPOEHUs (PUIOreHeTUUeCKUX
[lepeBbeB.

XPpOMOCOMHBIE MyTaljiy Y 3BOJIFOLIUS TeHOMOB.

OO01e 3aKOHOMEPHOCTH (TIpaBw/ia) 3BOJOLMU. [IpuHyun cmeHbl yHKYull.
HeobOpatruMocTh 3BOsIOLIMK. AZlanTHBHAsA pajvaiys. HepaBHOMEPHOCTb TEMIIOB
9BOJIFOLIUN.

JeMoHcTpanuun

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

Tabmuupl U cxeMbl: «PuUMOreHeTUUECKUI psif, JOLIAN», «APXeONTepUKC»,
«3Bepo3ybble  swmepel»,  «Crerouedanv»,  «PuHMOGUTB»,  «CeMeHHbIe
MaropoTHUKW», «buoreorpapurueckre 30HbI 3emn», «lpeli) KOHTHUHEHTOB»,
«PemukThl», «HauasnbHble cTaguy SMOPUOHANLHOTO PAa3BUTHS TI03BOHOYHBIX
JKUBOTHBIX», «['OoMoO/IOrMYyHBIe W aHa/JOrMyHble OpraHbl», «PyAWMeHTHI»,
«ATaBU3Mbl», «XpOMOCOMHbIe HabOpbl Ye/lioBeKa U IIMMIIaH3e», «[JlaBHbIe
HaTpaB/IeHHUS IBOJTIOLUN», «OO0II[He 3aKOHOMEPHOCTH IBOJIIOLIAN.

Ob6opyoBaHue: KOJUIEKL[UM, repOapyy, MYJ/sDKM HCKOIMAaeMbIX OCTaTKOB
OpraHyW3MOB, MYJ/ISDKU TOMOJIOTUUHBIX, aHAJIOTUYHBIX, PYJAUMEHTapHbIX OpPraHoB U
aTaBU3MOB, KOJIJIEKLJUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHe )XU3HHU Ha 3emJie

HayuHble TUIOTe3bl TPOMCXOXKIEHUS >KU3HU Ha 3emse. AbGuoreHes u
naHcrnepMusi. JloHayuHble TIpeJCTaB/lIeHUsI O 3apOXK[eHUM XKU3HU (KpeaLjioHU3M).
['unoTesa MOCTOSAHHOIO CaMO3apOXKJEeHHs )KU3HU U eé orpoBep>keHue ornbiramu .
Pean, JI. Cniasinadiany, JI. ITactepa. TTporcxoxjeHue >KU3HU U aCTPOOUOIOTHS.

OcHoBHbIE 9Tarlbl HeOpraHn4yecKkon 9BOJIFOLIUU. IInanerapHas
(reonorvueckasi) 3BOJIIOLMS. XUMHUUecKasi S5BO/MIOLMSA. AOHOTeHHbIM CUHTe3
OpraHuyeckux BellecTB W3 HeopraHuueckux. Omeir C. Mwuiepa u I'. HOpu.
O6pa3oBaHve TmoaMMepoB U3 MoHOMepoB. KoaiepBatHas rumore3a A. U.
OmnapuHa, rurnoTe3a nepBUYHOro O6ynboHa k. XoneiiHa, reHeTHUecKast TUIoTe3a
. Ménnepa. Pubosumel (T. Uek) u rumore3a «vmpa PHK» Y. T'unbepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MPOTOK/IeTKH.

Wctopus 3emsmt ¥ MeTozbl eé wusydyeHus. Vckoraemble oOpraHuveckue
octaTku. ['eoxpoHonorus u eé MeTofbl. OTHOCHTe/NbHass W abCOMIOTHAs
reoxpoHoJiorus. I'eoxpoHosiornyeckas LIKaaa: S0HbI, 3pbl, IEPUOJBI, SITOXH.



HauanbHble 5Tanbl OpraHWuYeckKod 3BOMOLMH. [losiBleHWe W 3BOMIOLUA
TepBbIX K/ETOK. DBOJIOLMS MeTabonn3Ma. BO3HUKHOBeHUe TIepBbIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHbIe OMOTIIEHKN KaK aHaJIor MepBbiX Ha 3emsie COOOIIecTB.
CtpomaronuTtel. [IpoKapuoThI ¥ 3yKapyOThI.

[TpoucxoxaeHre 3yKapuoT (cuMbroreHe3). DBOOI[MOHHOE TTPOHCX0XKIeHe
BUPYCOB. IIponcxoXzeHne MHOTOK/IEeTOUHBbIX OpraHu3MOB. BO03HMKHOBeHUe
OCHOBHBIX DY MHOTOKJIETOUHBIX OPraHy3MOB.

OCHOBHBIE 3Tarbl 3BOJIOLMUA BbICIIMX pacTeHur. OCHOBHbIE apOMOpP(O3bI
pacteHui. Bbixon pacteHud Ha cymiy. [losiBleHdWe CIOpPOBBIX pacTeHUHM U
3aBoeBaHWe uMH cywu. CemeHHble pacTeHus. I[IponcxoXzeHve LBeTKOBBIX
pacTeHuH.

OCHOBHBIE 3Tarbl 3BOJIOLMUA KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bI
JKUBOTHBbIX. BeHjckas dayHa. KembOpuiickuii B3pbIB — TOSIB/IeHe COBPEMEHHBIX
TUINOB. [lepBble XOpAOBbIe )XUBOTHBIE. ’KH3Hb B BOZE. DBOJIIOLMSA MO3BOHOYHbIX.
[Tpoucxoxaenve am@ubuii u pentuauid. IIpoucxoxkeHue MIEKONUTAIOLUX U
ntull. [IpuHiun kmoueBoro apomopdosa. OcBoeHue 06eCrO3BOHOUHBIMH U
TI03BOHOUHBIMU )KUBOTHBIMU CYIIIN.

PasBute u3HM Ha 3em/ie IO 3paM M IIepUOJAM: apxeM, IPOTepO30u,
rajsieo3oii, Me3030H, KaiiHo30M. OOmjas  XapakTepucTHMKa Kaumara |
reoJIorMYecKux IporieccoB. IlosiBieHWe ¥ pacLBeT XapaKTepHbIX OpPraHW3MOB.
Yrneo6pa3oBaHue: ero yCJIOBUS U BJ/IMsIHYE Ha ra30BbIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUDaHUSI — 3KOJIOTUUECKHEe KPU3UChl npouuioro. IlpuunHel n
C/1Ie[ICTBUSI MAacCCOBBIX BbIMUPaHW. COBPEMEHHBIM 5KOJIOTUUECKUU KPHU3UC, €ro
ocobenHocTH. [Tpobiema coxpaHeHust 6Mopa3HO0Opa3us Ha 3emiie.

CoBpeMeHHasi cHMCTeMa OpraHM4eckoro mupa. [IpuHIUIBI K1acCUpUKauyuu
opranu3MoB. OCHOBHbIe CUCTEMaTHYeCK1e TPYIIIbl OPraHU3MOB.

JleMoHCcTpanuun

[Toptpetsl: ®. Penu, JI. Cniasianiany, JI. Ilacrep, . . Meunukos, A. .
OmnapuH, k. XongenH, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmmurbl 1 cxeMbl: «Cxema ormbiTa @. Pean», «Cxema oribiTa JI. TTactepa no
W3yYEeHHIO CamM03apoK[eHusi XusHu», «Cxema omnbita C. Muminepa, I'. FOpw»,
«JTanbl ~ HEOPraHWYeCcKOW  SBOMIIOLUH»,  «['e0XpOHOJIOrMYecKas  IIKasia»,
«HauasibHble 3Tanbl OpraHUYecKOW 3BOMIOLMN», «CxemMa oOpa3oBaHHs 3YKapHOT
nyTéM cumbuoreHesa», «Cucrema >XWBOW TpUpPOAb», «CTpoeHWe BUpYCa»,
«Apomopdo3bl  pacTeHun», «PUHUOPUTBI», «OJHOKIETOUHbIE BOJOPOC/IN»,
«MHOrokneTouble BogoOpocin», «Mxu», «IlanopoTHUKU», «l'010CEMEeHHbIe
pacteHusi», «OpraHbl LBETKOBBIX pacTeHHWM», «(CxeMa pa3BUTUSI >KUBOTHOTO
Mupa», «ApoMopdo3bl >KUBOTHBIX», «lIpocTeiiiue», «KuWilleUHOIOIOCTHbBIEY,
«ITnockue YepBu», «YnmeHucToHOrMe, «PBIOBI», «3eMHOBO/IHBIEY,



«IIpecmbikaroiuecs», «IItuubl», «Miekonuratoime», «Pa3BUTHe >KU3HU B
apXeucKou spe», «Pa3BUTHe KU3HU B MPOTEPO30MCKOU 3pe», «Pa3BuTue Xxu3Hu B
1ase030KMCcKON 3pe», «Pa3BUTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BUTHe KW3HU B
KalHO30MCKOU 3pe», «CoBpeMeHHasi CHCTeMa OpraHu4YecKoro MyUpa.

Ob6opyznoBanue: Tepbapyy pacTeHWM pa3UYHbIX OT/EI0B, KOJIJIEKI[UU
HaCeKOMbIX, BJlaKHbIe TIperapaTthbl )KUBOTHBIX, PAKOBHMHBI MOJUIFOCKOB, KOJIJIEKLIUU
WUITIOKOXKUX, CKeJleTbl T[103BOHOYHBIX JKUBOTHBIX, uydesja TITHAL] W 3Bepew,
KOJUIEKLJUM OKaMeHeJIOCTeM, TOJIe3HbIX HCKOIaeMbIX, MYJ/ISDKM OpraHu4YecKrx
OCTaTKOB OPraHU3MOB.

BupryanbHasa JaboparopHasa paGora «MojenvpoBaHie  OIbITOB
Musnepa—HOpu no M3yuyeHUI0 abDUOreHHOTO CMHTe3a OpraHUueCcKrUx COeJMHEHU B
TIepPBUYHOM aTMocdepe».

JlaboparopHasi pabora «/I3yueHue M OIKMCaHHe HCKOIIAeMbIX OCTAaTKOB
JPEBHUX OPraHU3MOB».

IIpakTnueckasa padora «l/I3yueHue 0COOEHHOCTEM CTPOEHUS PAaCTeHUM
pa3HbIX OT/E/IOB».

IlpakTHueckas pabdora «l/3yyeHure ocoOeHHOCTEH CTPOEHUsI TO3BOHOUHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxaeHue yeji0BeKa — aHTPOIIOreHe3

Pa3pesnbl 1 3aauM aHTPOIIONIOrMU. MeTo/ bl aHTPOOJIOTHH.

CraHOB/ieHMe TIpe/ICTaB/IeHW O MPOMCXOXKAEHUM uejioBeKa. PemuruosHbie
B033peHUsi. CoBpeMeHHbIe Hay4YHble TeOPHUHU.

CX0/ICTBO yesioBeKa € KUBOTHbIMU. CHCTeMaTUYeCKOe T0JI0KEHUE Ye/IOBeKa.
CBuzleTesbCTBA  CXOACTBA  UejOoBeKA C  JKMBOTHBIMHU:  CpPaBHHUTE/IBHO-
Mop@doJiorhuuecKue, sMbpuosiorudyeckue, ¢bu3nonoro-bruoxuMuUecKue,
noBeZieHueckre. OT/IMYMS YesioBeKa OT >KUBOTHBIX. [IpsIMOXOKIeHre U KOMIL/IeKC
CBSI3aHHBIX C HUM TIPU3HAKOB. Pa3BuTHe r0/IOBHOTO MO3ra U BTOPOW CUTHA/IbHOU
CUCTEMBI.

MBwxyiue cuibl (hakTopbl) aHTpOTIOreHe3a: OMOOrMUecKye, ColUasIbHbIE.
CooTHollieHre 61OOTUUeCKUX U COLMA/IbHBIX ()aKTOPOB B aHTPOTIOTeHe3e.

OcHOBHbIe CTaiud aHTporioreHe3a. PaHHUe uenoBeKooOpasHble 00e3bsHbI
(MPOKOHCY/IbI) U PAHHUE TOHTH/BI — 00IIIHe TIPeJKU Ue/I0BeKO0OOpa3HbIX 00e3bsiH U
JMofied. ABCTPa/IONUTEKU — ABYHOTHUE TIpeAKU Jtoer. UenoBeK yMesibli, repBbie
W3rOTOBJIEHUS OPYAuUM TpyZa. YenoBek MpAMOXOASIIMKA U TEePBbIM BbIXOJ, JIIOAEH
3a mnpegenbl Adpuku. YenoBek relijenbbeprckuii  — 00U TIpeioK
HeaH/IepTaJbCKOro YesioBeKa M YesloBeKa pa3yMHOro. YesioBeK HeaHZepTaabCKUU
KaK BUJ JitOJled XOJOJHOTO KjiuMarta. UesoBeK pa3yMHBIM COBPEMEHHOrO THIIA,
JEHUCOBCKUM 4Ye/IOBeK, OCBOEHWe KOHTMHEHTOB 3a TipefenaMud AdQpUKHU.
[TaneoreHeTrKa U rajeoreHOMUKa.



OBOJTIOLUSI COBPEMEHHOTO 4YesioBeKa. EcTecTBeHHbIN OTOOD B TOMYJISIUSAX
yesioBeKa. MyTalMOHHBIM mipoLecC U nonumopdusMm. [lomyssLOHHBIE BOJIHBI,
Apeid reHoB, murpauus U «3O@eKT OCHOBaTe/s» B MOMYJISALUSIX COBPEMEHHOIO
yesioBeKa.

YesnoBeyeckue packl. [loHaTve o pace. bosblive packl: eBpomneouHast
(eBpa3uiickasi),  aBCTpajo-HerpoujiHasi  (9KBaTopuanbHas), = MOHTOJIOW/HAsI
(asuaTcko-amepukaHcKkasi). Bpems v myTu paccesieHusi yesioBeKa IO TIJIaHETe.
EauHcTBO  yesoBeueckMx — pac.  HayuHasd  HecoCToOATe/NbHOCTb — pacvsMa.
[Tpucrioco6/eHHOCTE 4YesioBeKa K pa3HbIM YCJIOBUSIM OKDY)KaroIllei Cpefibl.
BnusiHue reorpaduueckoii cpeabl U Apeiidba TeHOB Ha Mop@oJiorTMi0 U
(Y3UOJIOTHIO UesioBeKa.

MeXIuCIUIUIMHApHble  MeTOoAbl B ¢u3nueckod  (6HO/IOTHUYECKOi)
AHTPOMOJIOTUM.  ODBOJIIOLIMOHHAS ~ @HTPOIOJIOTUSI U [1a/Ie0aHTPOMNOJIOTUs
yesI0BeYeCKUX MOMyJisAnui. brocoruanbHble UCCIefoBaHusl TPUPOABI YeslOBeKa.
VccnenoBanue KO3BOMIOLIMK OMO/IOTHYECKOT0 1 COLIMAIbHOTO B UesiOBeKe.

JeMoHcTpanuu

[Toptpetsr: Y. dapsuH, JI. Jluku, . 4. Porunckui, M. M. I'epacumos.

Tabuipl U cxembl: «MeTo/IbI aHTPOTIOJIOTHNY, «['0JIOBHOM MO3T uesioBeKa»,
«UYesnoBekooOpa3Hble 00e3bsiHbI», «CKejleT UYe/ioBeKa W CKeJieT IIMMITaH3e»,
«PynuMeHTBI U aTaBU3MbI», «[IBUXKYILEe CUJIbl aHTPOIIOTeHe3a», «IBOJIFOLIMOHHOe
JIpeBO  yejioBeKa», «ABcCTpasonuTek», «YenoBek yMenbl», «YenoBek
MPSAMOXOALINN», «IeHUCOBCKMK YenoBek» «HeaHaepTanblbl», « KpoMaHbOHLIbI»,
«IIpenku yenoBeka», «ITarlbl 3BOJIFOLIUU Yel0BeKa», «Pachkl yeoBekar.

O6opyoBaHUWe: MYyJIsDKM — OKaMeHesoCTel, TIpeJMeTOB MaTepyabHOU
Ky/IbTYpbl TIDEJIKOB uejioBeKa, penpoAykiuu (dbortorpaduu) KapThUH C
MUGbOIOTUYECKUMU U OUONMeMCKUMM  CIOJKeTaMHM  TIPOMCXOXKAEeHUsT 4YesloBeKa,
¢doTorpauu HaxoJOK UCKOMaeMbIX OCTAaTKOB Ue/I0BeKa, CKeJleT Uesi0BeKa, MoJie/lb
yeperia yvej0oBeKa U uepera IIUMIIaH3e, MOJe/lb KUCTU YejiOBeKa U KUCTU
LIMMITIaH3e, MOZIeJI TOpCa NpeJKOB ueloBeKa.

JlaboparopHast palGora «V3yueHne ocobeHHOCTeHl CTpOeHHUsI CKejieTa
Yyesl0BeKa, CBSI3aHHBIX C TIPSMOXOKEHUEM.

IlpakTHueckas padora «l3yueHre 5K0/IOTHUECKUX aJjaMTaL[Ui UueoBeKay.

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

3apo)kieHre W pa3BuUTHe 3Kosiorud B Tpyjax A. I'ymbonbara, K. @. Pyrbe,
H. A. CeBepuoBa, 3. I'ekkessi, A. Tenciu, B. H. CykauéBa. Pa3pmensl v 3ajauu
5K00TUU. CBSA3b 3KOJIOTUM C APYTUMU HayKamHu.



Metogpl 3kosioruu. [losieBble HabmoAeHUsA. DKCIIEPUMEHThI B 3KOJIOTHU:
npupojHble U jabopartopHblie. MojenvpoBaHue B 9KOJOTHM. MOHUTOPHHT
OKpY»Katolleii cpe/ibl: JTOKa/IbHbIN, periOHa/IbHbBIN U T/1I00a/TbHBbIM.

3HaueHVe SKOJIOTMYEeCKMX 3HaHMW [JIs  4ejioBeKa. JKOJIOTMUeCcKoe
MHPOBO33peHre KaK OCHOBa CBsi3eli uejioBeuecTBa C MpUpojoil. dopMupoBaHUe
9KO0JIOTMYECKOU KYJIbTYPbI M 9KOJIOTMUeCKOW FPAMOTHOCTH HaCeJIeHuUs.

JleMoHCcTpanuu

[Moptpetsi: A. T'ymbosnbar, K. @. Pynase, H. A. CeBep1ioB, D. I'ekkesnb, A.
Tency, B. H. Cykaués.

Tabnumpl U cxembl: «Pa3zenbl 3K0/0THN», «MeToAbl Konorum», «Cxema
MOHUTOPHWHIA OKPY>KakOLeN CpeJib».

JIabopaTopHas pabora «M3yueHue MeTO/IOB 5K0JIOTUYEeCKUX
HCCieJOBaHUM».

Tema 7. Opranu3Msbl ¥ cCpeJja 00UTaHUA

OKoJiornyeckre (PakTOpbl ¥ 3aKOHOMEPHOCTH UX AercTBus. Knaccudukarms
9KO0JIOrMuecKuX (akTopoB: abuoTuueckre, broTHyeckre, aHTporioreHHele. Ob1IHe
3aKOHOMEPHOCTU JeMCTBUSL KoJorThueckux (akropoB. [IpaBuwio munumyma (K.
[npenrens, H). JInbux). TomepaHTHOCTb. OBPHUOHMOHTHBIE W CTEHOOMOHTHBIE
OpraHu3MBbl.

Abuotrueckre ¢aktopel. CBeT KakK 3Kosiornueckuid ¢akrop. [leicTBue
pa3HbIX yYaCTKOB COJTHEYHOI'O CIIeKTpa Ha OpraHu3Mbl. JKOJOTHYECKHe TPYIIIIbI
pacTeHW U >KMBOTHBIX 10 OTHOLLEHWIO K cBeTy. CUrHajabHasi pOJib CBeTa.
doTOonepruo3M.

TemmiepaTypa Kak 35Kojoruueckui (akrtop. [lelicTBue TemmepaTrypel Ha
opraHusMbl. [1oMKUIOTepMHbBIE U TOMOWOTEPMHbIE OPraHW3Mbl. DBPUTEPMHbIE U
CTEHOTEePMHbIE OPraHU3MBI.

BnaxxHocTh Kak skojiorudeckuii daktop. IlpucrnocobneHuss pacTeHud K
Mo/iiep>KaHuio0 BoAHOTO OanaHca. Kiaccudukaiys pacTeHuil 1O OTHOIIEHHIO K
Bogie. [Tpucrioco6eHyst )KUBOTHBIX K M3MEHEeHUIO BOJHOTO PEXKHUMA.

Cpezabl 00WTaHUS OpPraHWU3MOB: BOZHAsi, Ha3eMHO-BO3/YIlIHasi, TTOUBEHHas,
rnyOvHHAsE ~ TIOJTIOUBEHHAs, BHYTpUOpraHu3MmeHHas.  PU3MKO-XUMUUYECKHe
ocobeHHOCTH cpesi obuTaHus opraHu3MoB. [Ipucriocob/ieHUsi OpraHU3MOB K
)KW3HU B pPa3HbIX Cpejiax.

buonorvueckue putmbl. BHeliHue M BHyTpeHHUe pUTMbL. (CyTOUuHbIe U
roguuHbie puTMbl. [1prcnocob6/eHHOCTh OpPraHM3MOB K C€30HHBIM H3MEeHEeHUsIM
yCJIOBUM KU3HU.

JKusHeHHble (QopMmbl opraHusMoB. [loHsTMe o0 >KuU3HeHHOW dopwme.
’KvizHeHHbIe (POPMBI pacTeHUM: JiepeBbsi, KyCTapDHUKHU, KyCTapDHUUKHU, MHOT'OJIETHHE



TpaBbl, OJHOJIeTHHE TpaBbl. JKu3HeHHble (OPMbI >KUBOTHBIX: THAPOOHOHTHI,
reo0HMOHTBI, a3p00MOHTBI. OCOOeHHOCTH CTpOoeHusT ¥ 0Opa3a JKU3HH.

buotuueckrie  Qaxktopel.  Buabl = OMOTMYeECKMX  B3auUMO/IeHCTBUI:
KOHKYPEHIIYsI, XMIIHAYeCTBO, CUMOMO03 U ero ¢dopmel. [Tapa3uTh3M, Kooreparus,
MyTyaau3M, KOMMeHCan3M (KBapTHPAHTCTBO, HaxjiebHuuecTBo). HeTpodrueckue
B3auMojielicTBust  (Tommueckue,  (opudeckue, (abpuueckue). 3HaueHHe
OMOTHYECKUX B3aUMOJIEMCTBUN [jIsi  CYIeCTBOBAaHMS OpraHHW3MOB B Cpefie
obuTanus. [IpUHIMIT KOHKYPEHTHOTO UCK/TFOUEHUI.

JdeMoHCcTpanuu

Tabmuipl U cxeMbl: «3JKoyiorhuueckre (akTopbl», «CBETOBOW CIIEKTp»,
«DKO/IOrMuecKre T'PYIIbl JKUBOTHBIX M0 OTHOIIIEHUIO K CBeTY», «TeryioKpoBHbIE
JKUBOTHBIE», «XOJIOJHOKPOBHbIE >KUBOTHbIEe», «DU3n0sOrMueckue ajanraiuu
KUBOTHbIX», «Cpeapl 00UTaHUS OpPraHU3MOB», «bBHO/IOTHYECKHE pPUTMBI»,
«KusHeHHole  GoOpMbl  pacTeHuil», <« KusHeHHble  (OPMBI  KUBOTHBIX»,
«DKOCHCTeMa IIMPOKOIMCTBEHHOTO Jieca», «DKOCHCTeMa XBOHHOIO jieca», «Llerm
MTUTaHUS», «XUIMHAUECTBO», «llapa3utusm», «KoHKypeHiys», «CuMOmM03»,
«KomMeHcanusm».

OO6opyoBaHue: repbapuy pacTeHUN W JKUBOTHBIX, ITPUCTIOCOOMIEHHBIX K
BJWSIHUAIO Pa3/MUHbIX 3KOJOTHYECKUX (PaAKTOpOB, repbapuy CBeTO/IOOUBBIX,
TeHe/IOOMBBIX W TEeHEeBBIHOC/MBBLIX paCTeHHH, CBeTO/00MBLIE, TeHeTI00uBbIe U
TeHEeBbIHOC/IMBbIe KOMHATHbIE pacTeHus, TepOapry M KOJIJIEKIIUM TeTI0F0OUBBIX,
3MMOCTOMKHUX, MOPO30yCTOMUMBBLIX pacTeHHWH, uyuesa TTUL] U 3Bepel, repbapuu
pacTeHuM, OTHOCALLIMXCS K rurpoduram, KcepoduraMm, me3opuTaM, KOMHAaTHBIE
pacTeHus1 JJaHHBIX TPYII, KO/UIEKIIUM >KUBOTHBIX, OOMTAIOIINX B pa3HbIX Cpefiax,
repbapuy Y KOJIJIEKI[MM DPACTeHHW{ U >KUBOTHBIX, 00/a/aloliXx dYepTamu
TIPUCIIOCOO/IEHHOCTU K CEe30HHBIM HM3MEeHEeHUSIM YCJIOBUM >KW3HU, Tepbapuu U
KOJUTEKI[UM PACTeHUM U KUBOTHBIX Pa3/MUHBIX >KU3HEHHBIX (DOpPM, KOJIEKIUU
JKUBOTHBIX, YUaCTBYIOIIUX B Pa3/IMUHBIX OMOTUUECKHX B3aUMO/I€HCTBUSX.

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

JlaboparopHasi pabora «BbIsiBeHHe TIPUCTIOCOO/EHUM OpraHu3MOB K
BJIUSIHUIO TeMIIepaTypbi».

JlaboparopHast paboTra «AHAaTOMHUYECKHe OCOOEHHOCTH PpacTeHUHd U3
Pa3HbIX MeCT 0OUTaHUSI».

Tema 8. Jkosiorusi BU/I0B M NOMY/ISILIAA

OKoJoruyeckde  XapakKTepUCTUKW  TonyJsiuuu.  [lomysnsuus  Kak
buonornueckast cuctema. PoJjib HEOJHOPOJHOCTU Cpe[ibl, (hH3UUeCKUX GapbepoB U
ocobeHHOCTel 61O0THM BUIOB B (POPMUPOBAHKY MPOCTPAHCTBEHHOW CTPYKTYPHI
nony/isituid. OCHOBHBbIE TIOKa3aTeau TIOMYJ/SI[UU: UHCIEHHOCTb, IIJIOTHOCTD,



BO3paCTHasi U TII0/I0Basg CTPYKTypa, POXKAAaeMOCTb, TIPUPOCT, TeMIl pOCTa,
CMepTHOCTb, MUTPaLIUSI.

JKoJsiorhuueckasi CTpykTypa mnonyssaiuu. OLeHKa YMCIeHHOCTU TOMYJISLUY.
JvHaMuyKa Monynasiqud U eé peryJsius. bUoTWUeCcKud TMOTeHUUan TMOMYJISLyH.
MogenvpoBaHye JUHAMUKU NONYJ/ISLUU. KprBble poCTa YMC/IeHHOCTH TOIYJISLUU.
KpuBble BbDKMBaHUS. Peryssiys 4MCIeHHOCTH TOMNyJ/siyMW: poJib (haKTOpPOB,
3aBUCALIUX U He 3aBUCSIIMUX OT TJIOTHOCTU. DKOJIOTUUeCKre CTpaTeruy BUIOB (T- U
K-crparerun).

[TonsTrie 06 3KoIOTMUECKOM Hullle BHAA. MectoobuTtanue. MHOromepHas
MoJie/ib  dKosiornyeckor HumM JDxk.J. XaTumHCOHa. Pa3mepnl 3K0/I0rHuecKoun
HULIM. [ToTeHLMabHAs ¥ peanrM30BaHHAs HULLIM.

Bupn kak cucrema mnonynsiiud. Apeanbl BUJOB. BUbI U UX >KU3HEHHbIE
CcTpaTervu. JK0JIOThUeCKre SKBUBa/IeHThI.

3aKOHOMEPDHOCTH TIOBEeeHUsI M MUIPalUi >KUBOTHBIX. bHonornueckue
VHBAa3UU Uy>KepPOJHBIX BHU/IOB.

JeMoHcTpanuu

IToptpet: . 1. XaTUMHCOH.

Tabmuiel ¥ CXeMbl: «DKOJIOTHYECKHEe XapaKTepUCTUKUA TIOMYJISILUmn»,
«IIpocTpaHCTBeHHasi  CTPYKTypa TMOMNy/asiuuu»,  «Bo3pacTHble  NMpaMU/bI
nonyaaiuu», «CKOpOCTb — 3acesieHusl II0BepXHOCTYM  3eM/IM  Pas/MYHbIMU
opraHusmamMu», «Mogesb 3Konorudeckour Huiy k. . XaTumHCOHa».

Ob6opyzaoBaHue: repbapry pacTeHuH, KOJIIEKIIUU )KUBOTHBIX.

JlaboparopHast pabora «IIpucrnocobseHuss ceMsiH  paCTeHUd K
pacceeHuIo».

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

CoobirjectBa opranmsMoB. buorieHo3 U ero cTpykrypa. CBsI3M MeXAy
opraHvM3mamiu B OHolLIeHO3e.

OkocucteMa Kak oTkpbiTas cuctema (A. k. TeHncim). PyHKIMOHAIbHBIE
0/IOKM OpraHvM3MOB B JKOCHCTEMe: TIPOAYLIEHTbI, KOHCYMEHTBI, peAyIeHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1jernmd U ceTH. AOWOTHUYECKHe OIOKH
5KocucTeM. ITouBbI U Wbl B 3KOCUCTeMaxX. KpyroBopoT BeljeCcTB U MOTOK SHEPIUr
B 3KOCUCTEMeE.

OcHOBHBIE  TIOKasaTesM  3KOCHCTeMbl. buomacca Y TPOAYKLMSAL.
OKosioruueckye MpaMu/ibl urcesi, 6ioMacchl ¥ SHEPTUU.

JuHamuka sxkocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HarmpaB/ieHHbIe 3aKOHOMEpHBIE CMEHBbI COOOIeCTB — CYKI[eCCHH. IlepBUUHBIE U
BTOPUYHbIE CYKLECCUA W WX TPUYMHBI. AHTDOIOreHHble BO3JeWCTBUS Ha
cykueccud. KinrMakcHoe coobiiectBo. briopa3sHoobpasye v MoHOTa KpyroBOpoTa
BeII[eCTB — OCHOBa YCTOMUHMBOCTU COOOIIIECTB.



[TpupoHbIe 3KOCHUCTEMBI. DKOCUCMeMbl 03ép U pek. DKocucmembl mopell U
OKeaHo8. DKocucmembl MyHOP, 1eco8, cmenetl, NyCMbIHb.

AHTpoOMOreHHble 3KOCHUCTEMBI. ATpPO3KOCHCTeMa. ArpolieHo3. Pasmnuus
MeXKly aHTPOIIOr'eHHBIMU U TTPUPO/JHBIMU 9KOCUCTEMaMHU.

Ypb6o3kocucrembl. OCHOBHble KOMITOHEHTbI ypboskocucteM. I'opopckas
dbmopa u dayHa. CuHaHTpomnu3alusi TOpPOJACKOW (ayHbl. buonoruueckoe u
X03sIICTBEHHOe 3HaueHUe arpo3KocrucTeM U ypbosKocHucTeM.

3aKOHOMEPHOCTU (POPMUPOBAHUSI OCHOBHBIX B3aMMO/I€MCTBUM OPraHW3MOB B
JKocucTemMax. Poib KackaoHoz2o 3ggekma u eudos-30ucpukamopos (Karouesbix
8u008) 8 (DyHKYUOHUpOB8aHuu 3Kkocucmem. [lepeHOC SHepruu U BeleCTB MEXIy
CMEeXHBIMU 3KOCHCTeMaMU. Y CTOMUHMBOCTb OPraHU3MOB, TIOMYJISILANA U 3KOCUCTEM
B YCJIOBUSIX €CT@CTBEHHBIX U aHTPOTIOTeHHBIX BO3/1eliCTBUA.

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 aHTPOIIOTeHHbIX 3KOCUCTEM.

JdeMoHCcTpanuu
[Toptpet: A. Ix. TeHC/H.
Tabaubl U CXeMbL: «CtpykTypa  OHOLIeHO3a», «IJKocucTema

IIMPOKOJIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOWHOrO jeca», «PyHKIMOHA/IbHbIe
IPyNIbl OPraHM3MOB B 3KOCHUCTEME», «KpyroBOpOT BeIleCTB B 3KOCHUCTEME»,
«Jenu nuTaHus (MacTOMILHAS, JeTPUTHAs)», «IKOJIOTUUECKasi TMpaMUZia UKCel»,
«JKojiornueckasi mvpamuia OMomMacchl», «DKOJOrMUecKasi IMpaMHiia SHepPrUm»,
«Obpa3oBanue 6omoTa», «IlepBruHas Cykijeccusi», «BoccraHoB/ieHre jieca 1ocie
ro’kapa», «OKOCHCTeMa 03epa», «ATpoiieH03», «KpyroBopoT BelecTB W MOTOK
SHEpPIrvM B arporieHo3e», «[Ipumepsl ypbosKoCcHCTEM».

OO6opyioBaHue: repbapyuy pacTeHUM, KO/UIEKI[MYM HaCeKOMBbIX, uyydesia ITUll U
3Bepei, repbapuu Ky/IbTYPHBIX U AUKOPACTYIIIUX PaCTeHUl, akBapUyM KaK MO/Ie/Tb
9KOCUCTEMBI.

IIpakTnueckas pabora «/I3yueHne u onvcaHrie ypo03KOCUCTEMBD».

JlaboparopHasi pabora «l/3yueHue pa3HOooOpa3usi MeJKHX TTOYBEHHBIX
YIEHUCTOHOTUX B Pa3HbBIX SKOCHUCTEMAX».

OKCKYypCHAA «IDKCKYPCHsI B THITUUHBIA OHMoreornieHo3 (B AyOpaBy, Oepe3HsK,
e/TbHUK, Ha CYXO/I0MbHBIN WK TIOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

JKCKypcusi «ODKCKypCHs B arposKocucTeMy (Ha Tojie WiIA B TeIJIMYHOe
XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucrema

buocdepa — obmerviaHeTapHasi 000Ji0uka 3eM/H, T[ie CYIECTBYeT WM
CyllleCTBOBaJIa »KU3Hb. Pa3BuTHe rpezcTaBieHui o 6uocdepe B Tpyaax 3. 3rocca.



Yuenue B. . BepHazckoro o 6uochepe. Obnactu 6riocdeps! u eé cocras. JKuBoe
BeleCcTBO 6rocdepsl v ero PyHKIUH.

3aKOHOMEPHOCTU CyiecTBoBaHUusl 6uocdepnl. OcobeHHoCTH GUOChephl Kak
ryi06anpHON 3KocHUCTeMbl. JJuHaMuUeckoe paBHOBecHe B Orocdepe. KpyroBopoTsl
BeIIeCTB U OHMoreoXuMudeckue LUKIbI (yI/iepofia, a30Ta). PUTMUYHOCTD SIB/IEHUM
B Orocdepe.

3oHanmbHOCTL Ouochepsbl. [loHsatre o 6Guome. OcCHOBHbIE OMOMBI CYIIIH:
TYH/Ipa, XBOWHbIE jieca, CMelllaHHbIe U IIMPOKOJIMCTBEHHbIE Jieca, CTely, CaBaHHbI,
MyCTbIHW, TPONIMUECKHEe jieca, BbICOKOTOPbsi. K/iMMar, pacTUTebHbIM M )KUBOTHBIM
MHp OMOMOB CYIIIH.

CTpyKTypa 1 OyHKIMS )KUBBIX CUCTEM, OlleHKa UX peCypCHOTI0 TIoTeHI1ana u
6rocdepHbIX QYHKIHIA.

JeMoHCcTpanuu

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

Tabnuipl U cxembl: «['eocdepsl 3emn», «KpyroBopoT a3oTa B MPUPOAE»,
«KpyroBopot yrnepoma B mnpupofe», «Kpyropopor KucCIopojia B TIPUPOJE»,
«KpyroBopot Boabl B mpupoze», «OCHOBHbIE OMOMBI CyIHn», «KiuMarthueckue
nosica 3emnn», «TyHapa», «Taura», «CmelnaHHbIM jec», «I1IMpOKOIMCTBEHHBIN
nec», «Crenb», «CaBaHHa», «IlycTbiHs», « Tpornuueckuii ec».

Ob6opyaoBaHue: repbapyy pacTeHUH pa3HbIX OMOMOB, KOJIJIEKI[UN )KUBOTHBIX.

Tema 11. Yest0BeK M OKpy)Kawuias cpeja

OKOJIOTUYeCKWe KpU3UChl W WX TMpUYMHBL. Bo3zelicTBue uenoBeka Ha
6uochepy. 3arpsisHeHMe BO3yIIHON cpeAbl. OxpaHa BO3/Ayxa. 3arpsi3HeHUe
BOZIHOUW cpezbl. OxpaHa BOJHBIX pecypcoB. Pa3spyiiieHve mouBbl. OxpaHa
TOUBEHHBIX pecypcoB. VI3MeHeHWe K/MMara.

AHTpOMNOreHHOe BO3/IEMCTBUE HAa PaCTUTE/bHBIM U XKUBOTHBIM MUP. OXpaHa
PacCTUTE/ILHOTO M >XMBOTHOrO Mupa. OCHOBHBbIE TIPUHIUITBI OXPaHbl MPUPO/IbI.
Kpacaple xkuHuru. Ocobo oxpaHsiemMble TmipupojHbie Teppuropuu (OOIIT).
BoTanuyeckue cafibl ¥ 300/I0TMUeCKre TapKu.

OCHOBHbIE TIPUHLIUMBI YCTOMUMBOTO PA3BUTHS Ue0OBEYECTBAa W TPUPO/bI.
PaljuoHanbHOe ~ TIPUPOJIOTIONB30BaHWE WM COXpaHeHHWe  OUOJIOrUUYecKoro
pa3HooOpa3ust 3emsid. OOIMe 3aKOHOMEPHOCTH T/I00a/MbHBIX 3KOTOTUYECKUX
KpHu3rcoB. OcoOeHHOCTH COBPEMEeHHOT'0 KPH3KCa U ero BepOsiTHbIe TI0C/Ie/ICTBYSI.

Pa3BuTHMe MeTOJOB MOHUTODHMHIA pPa3BUTUSI OMACHBIX TEXHOTeHHBIX
niporjeccoB. CucmemHble UCCAe008aHUsI nepexoda K pecypcocbepezaroweli u
KOHKYpeHmocnocobHoll sHepeemuke. buonozuueckoe pazHoobpasue u 6uopecypchbi.
HayuoHanbHble uH(pOpMayuoHHble cucmembl, obecneuugarowjue oocmyn K
uHgopmayuu no CcocmosiHUIO omoe/nbHblX 8U008 U 3Kocucmem. (OCHO8bI



sKopeabuiumayuu 3Kocucmem U cnocobos 60pbObI C 6OUONOBPEHCOeHUSIMU.
PekoHcmpyKkyusi MOPCKUX U HA3eMHbIX 3KOCUCEM.

JleMoHCcTpanuu

Tabmuubl U cxeMbl:  «3arpsisHeHWe  aTMocdepbl»,  «3arpsis3HeHHue
rupocdepel», «3arps3HeHde TMOuBbl», «[lapHUKOBBIA 3dderT», «Ocobo
OXpaHsieMble IPUPO/IHbIE TEPPUTOPUN», «MOZe/n yIpaB/IsieMoro MUpPa».
O6opyaoBanue: doTorpaduu OXpaHsieMbIX pacTeHUM M >KMBOTHBIX KpacHoit
kHuru Poccutickon ®epeparyu, KpacHoV KHUTHY pervoHa.



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

JINHHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBmMBaeT TpeboOBaHUSI K pe3y/ibTaTaM OCBOEHUS
oOyuarolUMHUCsT TpOrpaMM cpefiHero 00iero o6pa3oBaHus: JUYHOCTHBIE,
MeTaripeIMeTHbIe U TIpe/IMeTHBIE.

B cTpyKType MMUHOCTHBIX pe3y/IbTaTOB OCBOEHHS TPOrpaMMbI 110 OHOJIOTHUH
BbI/le/IeHbl CJIe/IyIOIIe COCTaB/ISIFOIIMe: OCO3HaHWe 00yuaroIUMKUCS POCCUMCKON
IPaKJAaHCKON WJeHTUYHOCTHA — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITe/TbHOCTU
W camMooripefie/leHUI0, Haauyue Momugayuu K oOyueHuiro  OGuosioruy,
ye/neHanpaeneHHoe pasgumue BHYTPeHHUX YOeX[eHW JUUYHOCTU Ha OCHOBe
K/TIOUEBBIX I[eHHOCTeM W WCTOPUYECKUX TPAAWIMN pa3BUTHS OHOIOTUYECKOTO
3HaHUs1, 20MOBHOCMb U CNOCOOHOCMb 00YUarOIUXCsl PYKOBO/ICTBOBATHCS B CBOeH
JesiITeNTbHOCTU  L|eHHOCTHO-CMBICJIOBBIMK ~ YCTAaHOBKAaMM, TPUCYLLIMMU CUCTEME
Ouosiornyeckoro  obOpa3oBaHUsl, Haauyue NPABOCO3HAHUS  SKOJOTHUECKOU
Ky/JbTYPbI, CNOCOOHOCMU cMAs8UMb TieJId ¥ CTPOUTD KU3HEHHbIE TI/IaHbI.

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHUS MPOTrPaMMbl TI0 OMOJIOTHH OCTUTAIOTCS
B eJUWHCTBe yueOHOW M BOCHMUTATeNbHOW [eATebHOCTH B COOTBETCTBUU C
TPaJULMOHHBIMHA POCCUUCKUMU COLIMOKY/IbTYPHBIMU, UCTOPUUYECKUMU U JYXOBHO-
HPABCTBEHHBIMH 1[€HHOCTSIMH, TIPUHATHLIMH B OOII[eCTBe TpaBWIaMH U HOpMaMH
TOBe/ieHHsI ¥ CIIOCOOCTBYIOT TIpolleccaM CaMOIIO3HaHHS, CaMOBOCITUTaHUS WU
CaMOpa3BUTHS, pa3BUTUSI BHYTPEHHEW TIO3WLMWA JIMYHOCTH, MAaTPUOTHU3MA W
yBa)KEeHUS K 3aKOHY W TIPaBOIOPSKY, YeJ0BeKYy TpyZa W CTapllieMy IMOKOJIeHUIO,
B3aMMHOTO yBa)KeHWs, OepeXXHOrO OTHOIIEHUS K KyJAbTYPHOMY HacC/equio |
TPaIMLIUSIM MHOTOHALMOHa/bHOTO Hapoja Poccuiickoit ®epnepauyy, npypoje U
OKpy>Karoleun cpefe.

JIMUHOCTHBIE pe3y/lbTaTbl OCBOEHWS YyueOHOro mipegmeTa «buomorus»
JOJDKHBI OTpaXkaThb TOTOBHOCTb U CITIOCOOHOCTH 00YJarOIIUXCsl pYKOBO/ICTBOBAThCS
chopMUpOBaHHOM BHYTpeHHeM TMO3Ul[Med JUYHOCTH, CHCTEeMON I[@eHHOCTHBIX
OpUeHTALUi, TIO3UTHUBHBIX BHYTPEHHHUX  YyOeX/JeHWW, COOTBETCTBYIOILUX
TPA/IULIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00I1[ecTBa, pacIIMpeHye >KU3HEeHHOTO
OMbITa Y OMbITA AEeSITeTbHOCTH B MPOLIECCe peaau3aliii OCHOBHBIX HarlpaBJ/IeHUU
BOCITUTaTeIbHOU [1eiTe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpakAaHCKOr0 BOCHIUTAHUSA:

cchOpMUPOBAHHOCTh TPAXKJAHCKOM TTO3UIIMK 00yUatolerocst Kak akTUBHOTO U
OTBETCTBEHHOTO YjieHa POCCUICKOro 00I11ecTBa;

OCO3HaHWEe CBOUX KOHCTUTYI[MOHHBIX TIpaB M 00sI3aHHOCTeM, yBa)KeHHe
3aKOHa U MpaBOIops/IKa;



TOTOBHOCTb K COBMECTHOW TBOPUYECKOU [IesiTeTbHOCTU TIPpU CO3AaHUU
yueOHBIX MPOEKTOB, pellleHWH y4yeOHBIX M M0O3HaBaTeIbHBIX 3a/lay, BBIIOJHEHUH
6uooruuecKux SKCreprMeHTOB;

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

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

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

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

2) IaTPUOTHUUYECKOT'0 BOCTIMTAHMS:

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

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

CrIoCOOHOCTh OIleHMBAaTh BKJ/AJ] POCCHMMCKUX YUuéHBIX B CTAHOBJIEHHWE W
pa3BuTHe OWoIOTUM, TIOHMMaHWs 3HaueHusi OWONOTMM B TI03HAHWW 3aKOHOB
TIPUPO/IbI, B )KU3HU UesloBeKa ¥ COBPeMeHHOr0 00111eCTBa;

uzieiiHass yOe)KJEHHOCTb, TOTOBHOCTb K C/y)KeHHI0 U 3amure OTedecTBa,
OTBETCTBEHHOCTbH 3a ero Cyab0y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHWe [IyXOBHBIX 1IeHHOCTEeM POCCUMCKOTr0 Hapo/a;

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

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

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

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POJIUTEJISIM, CO3JjaH1I0 CEMbU Ha OCHOBE
OCO3HAaHHOT'O TIDUHATUS LIEHHOCTEM CeMEeMHOM JKU3HA B COOTBETCTBUU C
TpaAuLMsIMU HapozoB Poccuu;

4) 3CTeTUYeCKOro BOCIUTAHMS:

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

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



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

5) ¢usnueckoro BocnuTaHus, (GopMHUPOBAHUA KYJLTYPbI 3/10POBbSI H
IMOI[HOHA/TBHOTO 0/1aronoy4ms:

NMOHVMaHWe U pea/iv3alys 370poBoro U 0Oe3omacHoro obpasa >KU3HU
(3mopoBoe  TMTaHWe, COOJFOZleHWMe  TUTMEHUUYeCKWX TpaBUI W HOPM,
cbamaHCUpOBaHHBIA peXUM 3aHITUM U OTAbIXa, peryJsipHas u3nueckas
aKTUBHOCTh), 0OepeXXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEeHHsI K
coOCcTBeHHOMY (DM3UUECKOMY M TICUXHYeCKOMY 3/I0POBbIO;

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

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

6) TPyAOBOr0 BOCIIUTAHMS:

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

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

VMHTEpeC K pa3/iMuHbIM cepaM MpoecCUOHaNbHOM JeSTeIbHOCTH, YMEHHe
coBepllIaTh OCO3HAHHBIM BbIOOp Oyayieid mnpodeccu U peannu30BbIBATh
coOCTBeHHbBIE XKU3HEHHbIE TI/TaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHMIO W CamM0OOpa30BaHUIO Ha
TIPOTSDKEHWH BCeM KU3HU;

7) 3K0/10rH4eCKOro BOCIIUTAHUS:

9KO0JIOTUYECKH Iieslecoo0pa3Hoe OTHOIeHHWe K TIpUpOJieé KaK HCTOUHUKY
)KVU3HU Ha 3emiie, OCHOBE e€ CyIeCTBOBaHUSI;

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

OCO3HaHWe T700a/bHOTO XapakTepa 3KO0JIOTHYeCKuX TpobsieM U IMyTell ux
pelLleHus;

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

aKTMBHOE HerpusTHe [JeWCTBUM, MNPUHOCAIIMX BpeJ, OKpyKaroleu
TIPUPOJTHOM CpeZie, yMeHWe TPOTHO3MPOBaTh HebJaronpUsTHbie KO0JOTHYecKHe
MoC/IeICTBUSI TpeANPUHUMAEMbIX JIeHCTBUI U MpeIoTBPaLlaTh UX;



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

8) 1leHHOCTH HAyYHOT'0 MO3HAHUSA:

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

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

MOHMMaHWe CrielupuKu OUOJIOTUM KaK HayKu, OCO3HaHUs €€ pOu B
¢bopMHpOBaHMY paI[MOHATBFHOTO HAYYHOTO MBIIIEHHUS, CO3/IaHWM 11eJI0CTHOTO
nipe/icTaB/ieHdss 00 OKpy)KarollleM MHpe KaK O e[MHCTBe MPHPOJbl, uesoBeKa U
oO1iecTBa, B TI03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeHl U pellleHHd MpobseM
COXpaHeHusl TIPUPOJHOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUHW [I/Ii COBPEMEHHOW I[WBUIM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHs Me[ULMHBI, CO3/laHUe TepCIIeKTUBHbBIX
OvOoTeXHO/IOTUM, CIOCOOHBIX  pelllaTb  pecypcHble  MpobsjiemMbl  pa3BUTUS
yeJ/I0BeUeCTBa, MOMCKA MyTel BbIX0/a U3 I7100abHBIX 3KOJI0rMUecKuX mpobsem u
obecrieueHusi Tepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHATIbLHOMY
WCTI0/Tb30BaHUIO TIPUPO/IHBIX PecypcoB M (HOPMUPOBAHUIO HOBBLIX CTaHAAPTOB
YKU3HU;

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

TIOHMMaHWe CYIIHOCTA MEeTOJIOB TI03HAHUsI, UCII0J/Ib3YEMbIX B €CTeCTBeHHbBIX
HayKaX, CIIOCOOHOCTH WCII0/Ib30BaTh IIO/lydaeMble 3HaHWS [/ aHa/ivd3a M
00BsICHEeHUSI SIBJIEHWM OKDY)KaloIllero MUpa W TIPOMCXOASIINX B HEM M3MeHEeHUH,
yMeHue [enaTb OOOCHOBaHHbIE 3aK/FOUEHUsI Ha OCHOBe HayuyHbIX (DakKTOB U
MMEIOILIMXCS JAHHBIX C LIeJTbI0 M0JTyUeHUsl JOCTOBEPHBIX BbIBO/IOB;

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

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

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



METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeZmMeTHble pe3y/bTaTbl OCBOEHUsI yueOHOro rpeamera «buosiorvs»
BK/IFOUAIOT: 3HAuMMble /i1 (OPMUPOBaHWS MHPOBO33peHUSI O0YUarOIIUXCS
MeXIUCLUTITMHADHBIE (MeXKIIpeJIMeTHbIe) oOIleHayUYHble TIOHSTHS, OTPa’karolfue
L[eJIOCTHOCTb HAyYHOM KapTWUHbl MUpa U CHeUU(UKy MeTOJOB [O3HaHUS,
WCIIO/Tb3YeMbIX B €CTeCTBEHHbIX HayKax (BelleCcTBO, SHeprus, siBjieHue, TpoLiecc,
CUCTeMa, HayuHbIM (DaKT, MPUHLIUM, TUMNOTe3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
WcciejoBaHWe,  HaOmofieHHWe,  W3MepeHWe,  JKCIIEpUMEHT W JIpyrue);
yHUBepcasbHble yueOHble [JelcTBUSI (TI03HABaTe/bHble, KOMMYHHWKATUBHbIE,

pEryasiTUBHBIE), obecrieunBaroLe (dhopMHUpOBaHUe (yHKLMOHATBHOU
IPaMOTHOCTH U COLMAZIbHOM KOMIIETEHLUM O0ydYarlol[uXcs; CroCOOHOCTh
oOyuaroiuxcs VICTI0JTb30BaTh OCBOEHHbIe MeXXIUCLUIIIMHAPHBIE,

MHUDOBO33peHUYecKHMe 3HaHWs W  yHUBepCcajbHble yueOHble [IeHiCTBUSI B
T03HaBaTe/bHOW U COL[MA/IbHOM TPaKTUKe.

B pe3ynpTaTe wu3ydeHus OuWonOrMM Ha ypOBHe cpeAHero oOIero
obpa3zoBanuss y obOyuarorerocss OyayT chOpPMHpPOBaHbI  T03HABATe/bHBIE
yHUBepca/bHble yueOHbIe AeiCTBUsI, KOMMyHUKaTUBHbIe YHUBepCaabHble yueOHbIe
NEeNCTBUS, pETyISITUBHBbIE YHUBepCalbHble yueOHble [eHCTBUSI, COBMeCTHasI
JesiTeNTbHOCTb.

MertamnpeaMeTHble pe3y/lbTaThl OCBOEHUs] TIPOrPaMMbI CpefHero 001iero
o0pa3oBaHuUs [JO/KHBI OTPaXKaTh:

OBnajieHne YHHMBepPCa/IbHBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMH
JIeCTBUSAMM:

1) 6a3oBbIe JTIOrHUECKHE AeHCTBHA:

camMoCTosITesIbHO ~ (OpPMy/IMpPOBaTb M aKTyaJu3upoBaTh  TpoOsemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

WCI0/Ib30BaTh TMPHM OCBOEHWU 3HAHUW TIPUEMBI JIOTMUYECKOTO MBbIIIIEHUS
(aHanm3a, cUHTe3a, CpaBHeHWs, KiaccubuKaiyy, 060011jeHNsT), paCKphIBaTh CMBICIT
buonoruueckux TMOHATUM (BbIJeNSTh WX XapaKTepHble MPU3HAKW, YCTaHABIUBATh
CBSI3U C JIPYTUMU TIOHSATHSIMUA);

orpefensTh 1leU [JesTeTlbHOCTU, 3ajaBas TapaMeTpbl W KPUTEPUU UX
JOCTU)KEHUsI, COOTHOCUTD pPe3yJ/ibTaThl AesiTeIbHOCTH C TTOCTaB/IeHHbIMU Le/ISIMU;

WCTI0/Tb30BaTh OUooruueckye TIOHATUs [jis 00bsiCHeHUs1 (aKTOB U sIBJIeHUN
YKUBOU TIPUPO/IbI;

CTPOUThH JIOTUUECKUe PpacCyKAeHusi (MHAYKTHUBHble, JeAyKTUBHbIE, TIO
aHaJIOTuM), BbISB/IATb 3aKOHOMEDHOCTHM M TNPOTHMBOPEUMss B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMY/TMPOBATh BbIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe cpeicTBa  JJiA  TIpe/iCTaBJ/IeHUs
CYII[eCTBEeHHBIX CBsI3e M OTHOIIIEHHI B M3yd4aeMbIX OHMO/IOTMUECKHUX 00BEKTaX, a



TaK’Ke  TPOTHMBOPEUHIl  Pa3HOTO  poO/ia, BBIABJIEHHBIX B Pa3/MUHBIX
MHGOOPMAI[MOHHBIX UCTOUYHHKAX;

pa3pabatbiBaTh TUIaH pellleHus1 Npo0/ieMbl C YUETOM aHaIM3a UMEROIUXCS
MaTepua/ibHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTHUBHI B IeSITE/IbHOCTD, OLIEHMBAaTh COOTBETCTBHE Pe3Y/IbTaTOB
1[e/I5IM, OLIeHWBAaTh PUCKU MOC/IeACTBUN JAesITeTbHOCTH;

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

Pa3BUBAaTh KPEATUBHOE MBIIIJIEHHE MPU PEeIIeHNH KU3HEHHBIX TTPOOIeM.

2) 6a3oBbBIe HCC/IE0BATETIBCKHE AeHCTBUS:

BJIa/IeTh HaBbIKAMU yueOHO-HCC/IeZiloBaTe/IbCKOM M TIPOEKTHOM /IeTe/TbHOCTH,
HaBbIKaMH  pa3pellieHusi MpobseM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSTe/TbHOMY ITOMCKY METO/IOB peIleHHs TTPAKTHUECKUX 3a/au, IPUMEeHeHUI0
Pa3/IMYHbBIX METO/JOB TO3HAHUS;

WCII0/Ib30BaTh pa3/iiuHble BHUbI JIeITe/IbHOCTH T10 TIOTyYeHHI0 HOBOTO
3HaHHWsS, €Tr0 UWHTepIpeTaluy, IpeoOpa30BaHHI0 U TIPUMEHEHHIO B y4ueOHBIX
CUTYyaLMsIX, B TOM YKCJIe TIPU CO3/IaHUM yUeOHBIX U COI[HATbHBIX TIPOEKTOB;

dhopMHpOBaTh HAayUHBIN THUIT MBILIJIEHUS, Ba/IeTh HAYYHOM TePMHUHOJIOTHEH,
K/TFOUEBLIMU TTOHATUSIMU 1 METOjaMU;

CTaBUTh W (OPMYy/IMPOBAaTh COOCTBeHHbIE 33/au B 0Opa3oBaTe/IbHOM
JesITelIbHOCTUA U JKU3HEHHBIX CUTYaLUsX;

BBISIBJIAITb  TIPUUMHHO-C/IEZICTBEHHBIE CBSI3M M aKTya/IM3UpPOBaTh 3aziauy,
BLIZIBUTATh THUIOTe3y €& pellleHusl, HaXOAUTh apryMeHTbl [/l [lOKa3aTe/bCTBa
CBOUX YTBep)K/IeHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUU PellleHusI;

aHA/IM3UPOBAaTh TIOJIydeHHbIE B XOZle peIlIeHds 3a7jaud  pe3y/IbTaThbl,
KPUTHUYECKH OIIeHWBATh WX JOCTOBEPHOCTh, POTHO3UPOBATh W3MEHEeHHe B HOBBIX
yCJIOBUSIX;

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

OCYIIeCTB/IATE 1je/IeHallpaB/JIeHHbI TTOMCK TIepeHoca CpeACTB U CIIocoboB
JercTBYA B PO eCcCHOHATbHYIO Cpefy;

yMeTh TIePeHOCHTh 3HaHWSI B TI03HABaTe/IbHYI0 U TPaKTUUeCKYyH 00/acTu
JKU3HEesITe/IbHOCTH;

yMeTh MHTETPHUPOBATh 3HAHHUS U3 Pa3HbBIX MPeIMeTHbLIX 00/1acTel;

BLIZIBUTATh HOBBIE WJIeH, Tpe/jlaraTb OPUTrHHA/IbHbIE TOAXObI U peIleHwus,
CTaBUTh TTPOO/IEMBI U 3a/lauH, J0IyCKarollye abTePHAaTUBHbIE pellleHusl.

3) pabora c uadopmanueii:

OpPHEHTHPOBATHCS B PA3/IMUHBIX UCTOUHHUKAX WHGOPMAaLUH (TeKCTe yueOHOro
1mocoOusi, HAy4YHO-TIOMYJ/IAPHOW JUTepaTrype, OWOJOTHYECKUX CJIOBapsIX |
CTIpaBOYHMKAX, KOMIMBIOTEPHBIX 0a3ax [aHHbIX, B VHTepHeTe), aHa/IU3UPOBATh



MHGOOPMAIHIO Pa3IMUHbIX BUJOB U (DOPM ITpe/ICTaB/IeHUs], KpUTHUECKH OLIeHUBATh
eé I0CTOBEPHOCTb Y HETIPOTUBOPEUHBOCTH;

dopMy/IMpOBaTh 3arpoChl ¥ TIPUMEHSATH Pa3/IMUHbIe METOZbl MPH TOHCKe U
orbope GHosorrnueckoi WHbOpPMaIMH, He0OXOJUMOM /i BBITOTHEHUST YUeOHbIX
3a/1a4;

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

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

WCTIO/Tb30BaTh HAyuHBbIM $3BIK B KauecTBe Cpe/CTBa Ipu pabore ¢
Ouvosornueckoli MHGpOpMalMel: IIPUMEHSTh XUMHUYecKue, (U3HUecKue W
MaTeMaThYecKhe 3HaKd W CHUMBOJBI, (OpPMYyJ/ibl, ab0peBHaTypy, HOMEHK/IATYpYy,
WCIIO/Tb30BaTh W NpeoOpa3oBbIBaTh ~ 3HAKOBO-CUMBOJIMUECKHE  CPeJCTBa
HarISTHOCTH;

B/aZIeTh ~ HAaBBIKAMM  DPACMO3HABaHUA M 3al[UThl  HHOOPMaIUH,
MH(MOPMAaI[MOHHON 6€30T1TaCHOCTH JIMYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH AeHCTBUAMU:

1) o0mmenue:

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

pacrio3HaBaThb HeBepOasibHBIE CpefcTBa OOIeHHs, ITOHMMAaTb 3HAUEHHE
COLMANbHBIX 3HAKOB, TPEATIOCHUIOK BO3HWKHOBEHHS KOH(MIUKTHBIX CHUTYal[UH,
yMeTb CMSr4aTh KOH(MIMKTHI ¥ BECTH ITePETr0BOPhI;

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

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

2) coBMeCTHasi 1eTeTbHOCTh:

MOHWMAaThb W KCITO/Ib30BaTh IMPEMMYIIeCTBAa KOMaHAHONW W WHAWUBUAYAIbHOM
paboThI TIpU perieHny OMoJI0rHYecKoi TTPo6ieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh
IIPUMEHEHHS TPYTIIOBBIX (HOPM B3aMMO/EHCTBYS TIPH pellleHnH yueOHOM 3a/jauu;

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



NPpUHUMAaTh  LieJid  COBMECTHOW  JIesiTe/lbHOCTH, OpraHU30BbIBaTb U
KOODJWHUPOBAaThb AEWMCTBUS MO €& [NOCTWXKEHWIO: COCTaB/ATh IUIAH JeWCTBUU,
pacrpejiefiiTh PO C YYETOM MHEHUN Y4YaCTHUKOB, OOCY)K/aTb pe3y/IbTaThl
COBMECTHOM paboThi;

OlLleHMBaTh KaueCcTBO CBOEro BKJ3Jla W KaKJOT0 YyuaCTHHMKA KOMaH/bl B
o011[uii pe3y/sbTar 1o pa3pab0TaHHBIM KPUTEPHSIM;

rpejJiaraTh HOBbIE TIPOEKThbI, OLIeHWBaTh WJed C TIO3WUIUA HOBH3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKON 3HAUMMOCTH;

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

OBjajieHrie yHUBEPCATbHBIMHU Pery/JIATUBHBIMU JeCTBUAMM:

1) camoopranu3anus:

WCTI0/Tb30BaTh OWOJIOTHYEeCKWe 3HAHUS [ijis BbIAB/IEHUS TIPOO/IeM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsIX;

BLIOMpaTb Ha OCHOBe OMOJIOTUUECKUX 3HaHUMU IiejieBble W CMbBIC/IOBBIE
YCTAaHOBKY B CBOMX JIEMCTBUSIX W MOCTYMNKax IO OTHOILIEHHIO K >KUBOUW MPUPOJie,
CBOEMY 37I0POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

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

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

JlaBaTh OI[eHKY HOBBIM CUTYal[UsIM;

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

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

OLIeHUBaTh IPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh (POPMHPOBAHUIO U TIPOSIBJIEHUIO IITMPOKOM 3pyAUIINA B
pasHbIX 00/1aCTSIX 3HAHWM, TOCTOSHHO IIOBBHIIIATh CBOM 00pa3oBaTe/bHbIA H
KY/IbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

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

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

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



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

3) npuHsiTHE Cebsi U APyruX:

NIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

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

NpU3HaBaTh CBOE TIPABO Y MPaBO PYTHX Ha OLLIKOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UL[MH JIPYTOT0 UeioBeKa.

IMPE/IMETHBIE PE3YJ/IBTATBI

[TpemMeTHBIE pe3y/bTaThl OCBOEHHS COZiep)KaHHWS y4yeOHOro IpeaMeTa
«buonorusi» Ha yraybséHHOM ypOBHE OpHEHTHpPOBaHBI Ha obecrieueHue
npodunbHOTO  00yueHMss — oOyuatoruxcsa — Owosorud. OHM  BK/IFOYAIOT:
cnieliuuueckue Ajisi OMOIOTUY HayuHble 3HAHUS], yMeHUs U CIoCco0bI 1eliCTBHU T10
OCBOEHUI0, UHTepIIpeTaliui U NpeoOpa30BaHUIO0 3HAHUM, BU/bI AesSTebHOCTH TI0
TI0/TyUeHHI0 HOBBIX 3HAaHUW W WX TPUMEHEHUIO B Pa3/IMUHBLIX YueOHBIX, a TaKKe B
peasibHbIX >KU3HEHHbIX cuTyauusx. [IpegmMeTHble pe3y/ibTaThbl IMpe/CTaB/eHbI 10
rojiaM u3y4yeHwusl.

[TpemMeTHBIE pe3y/ibTaThl OCBOEHHUSI yuebHOro npeamera «buosorusi» B 10
K/1acce [JOJDKHBI OTPaXKaTh:

chopMHUPOBAaHHOCTh 3HAaHWW O MecTe W PO OHOJIOTUHM B CHCTEME
eCTeCTBEHHbIX HayK, B ()POpDMHUPOBaHUM €CTECTBEHHO-HAaYUYHOW KapTWUHbI MUpa, B
MO3HAHWM  3aKOHOB  TIPUPOJIbI W peIIeHWd TpobjieM  paliOHA/LHOTO
TIPUPO/IOTIOTH30BaHUS, O BK/IaJle POCCUMCKUX U 3apyDOeKHBIX YUEHBIX B PA3BUTHE
O1oJIOTUK;

BAa/leHWe CHUCTeMOM OHOJIOTHYeCKMX 3HaHWM, KOTOpas  BK/IIOUaeT:
OCHOBOIIO/IAraroifie OHUoIoTUUeCKre TEepMHUHBI U TIOHSATUS (JKW3Hb, KJIeTKa,
opraHusM, MmeTabonM3M, TOMeoCTa3, CaMOperyJisiliusi, CaMOBOCIIPOM3Be/leHue,
Hac/IeJICTBEHHOCTb, W3MEHUMBOCTb, POCT W Ppa3BUTHe), OHOJOTHUYECKHEe TeOpHUH
(xnierouHas Teopust T. I1IBanHa, M. Illnenaena, P. BupxoBa, XpoMOCOMHasi TeOpUst
Hac/eacTBeHHOCTM T. Moprana), yuenussi (H. . BaBunoBa — 0 1eHTpax
MHOTO00pa3usi W  TIPOMCXOXKAEHUS  KYJbTYPHBIX  pacTeHHWH),  3aKOHBI
(equHOOOpA3Us TTIOTOMKOB TIEPBOTO TIOKOJIEHWS], pacileli/ieHus], YACTOThl TraMer,
He3aBUCMMOro HacjenoBaHusi ['. MeHpens, TroOMOJIOTUUECKUX PsJOB B
HacJieJCTBeHHOU W3MEHUYMBOCTHU H. . Bagsusioga), TIPUHLIUATIBI
(KOMILJIEMEHTapHOCTH);

BJlaZleHue OCHOBHBIMHM MeTOZaMH HayuHOTO T103HaHUS, UCMO/b3yeMbIX B
OuoMorMUecKUx HWCCIeJOBaHUSIX JKUBBbIX 0O0BEKTOB (OmucaHue, HW3MepeHue,
Ha0JTI0/IeHue, SKCIIEPUMEHT);



yMeHUe BbI/Ie/ISITh CyIlleCTBeHHbIe MPHU3HAKU: BUPYCOB, KJIETOK MPOKApHOT U
9YKApUOT, OJHOK/JIETOUHBIX W MHOTOK/JIETOYHbIX OpraHU3MOB, B TOM UHCJIe
Oaktepuii, TpuOOB, paCTeHUH, )KUBOTHBIX U UeJIOBeKa, CTPOEHUSI OPTaHOB U CUCTEM
OpPraHOB DPACTeHWi, >KWBOTHBIX, UYeJiOBeKa, TPOLIeCCOB JKU3He/esTeIbHOCTH,
TIPOTEKAIOI[UX B OpraHW3Max pacTeHUH, >KUBOTHBIX U UejioBeKa, OMOIOrmuecKux
TIpolieccoB: oOMeHa BelriecTB (MeTabomm3M), MpeBpalljeHus SHepryuy, OpoXKeHwus,
aBTOTPO()HOIO U reTepoTpOpHOr0 TUIIOB MUTaHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MHTO3a, Meii03a, rameToreHe3a, IMOpHUoreHesa, MOCTIMOPHUOHAIBHOTO Pa3BUTHS,
pPa3MHOKEHUS,  WHAMBHAYaJbHOTO  pa3BUTUs  OpraHu3ma  (OHTOTeHe3a),
B3aMMO/IeNCTBUS TeHOB, reTepo3Kca, UCKYCCTBEHHOTO 0TO0Pa;

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

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

yMeHUe WCIO/b30BaTb COOTBETCTBYHOI[ME apryMeHThbl, OHOJIOrHUecKyto
TEPMUHOJIOTUIO ¥ CUMBOJIMKY /i J0Ka3aTe/lbCTBA PO/ICTBA OPTraHMW3MOB Pa3HbIX
CUCTeMaTH4YeCcKuX IpyIIr;

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

yMeHHe BBITOJHATL JIabopaTOpHble W TIPAKTHUecKHe paboThl, COOMIOAATH
TipaBu/a npy paboTe ¢ yueOHBIM 1 1abOpaTOPHLIM 000pYyO0BaHUEM;

yMeHUWe BbBIJBUTATb THUIIOTe3bl, IIPOBEPSATH WX SKCIIePUMEHTaTbHBIMU
cpeAcTBamMu, (OpPMYJIUPYs 1ieflb HCC/IeOBaHUS, aHAIM3MPOBATh I10TyYeHHbIe
pe3yJibTaThl U [leflaTb BHIBO/IbI;

yMeHHe y4yaCTBOBaThb B yueOHO-MCC/e[oBaTe/IbCKOM paboTe 10 Guomorum,
5KOJIOTUM U MeJULIMHe, TPOBOAIMMOM Ha 0a3e LIKOJIbHBIX HAay4HbIX OOIIeCTB, U
nyOMMUHO — TIpeJCTaBMATH — TIOAyuYeHHbIe  pe3y/lbTaThl Ha  YUeHHUYeCKUX

KOH(epeHI[UsX;
yMeHHe OlleHHMBaTh 3THYeCKHWe acTeKTbl COBPEeMEHHBbIX HCC/AeZlOBaHUM B
obmacth  Guosorni W MeAMIMHBI  (KJIOHWPOBaHWe,  MCKYCCTBEHHOE

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



yMEHHE OCYIeCTB/ISATh OCO3HAHHBLIM BLIOOp OyayIie mpodecCroHaTbLHOM
JesiTe/IbHOCTU B 00s1acTu O10/IoTUH, MeAULIMHBI, OMOTeXHOJIOTHH, BeTepHuHapuH,
CeJIbCKOTO XO035MCTBa, MULLEBOW MPOMBILLIIEHHOCTH, YTayOisTh Mo3HaBaTe/IbHbIN
MHTepec, HarlpaB/ieHHbIN Ha OCO3HAHHBINA BHIOOP COOTBETCTBYMOIIEeH rpodeccuut U
NpoZio/bKeHre  OuoioTuueckoro 00pa3oBaHUSI B OpraHM3alUsX CpPeJHero
npohecCHOHaTLHOTO U BhICIIero 06pa3oBaHUsl.

[IpeameTHBIe pe3y/bTaThl OCBOeHUsI yuebHOro mpeamera «buomnorusi» B 11
K/1acce [J0JDKHBI OTPaXKaTh:

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

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

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

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

yMeHMe YCTaHaB/MBaTb B3aMMOCBSI3M MEXAY TpOLIeCCAMHU  3BOJIIOLIUH,
JBIDKYILMMU CWJIAMM aHTPOIMOreHe3a, KOMIIOHEHTAMU Pa3/IMYHbIX SKOCUCTEM U
TIPUCIIOCOOIEHUSIMUA K HUM OPTaHU3MOB;

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



KOMITOHEHTOB ~ 3KOCHICTEM, B3aUMOCBSI3e€l  OpraHuM3MOB B  CO0OIIecTBax,
AHTPOTIOT€HHBIX N3MEeHeHHUI B 3KOCHCTeMax CBOel MeCTHOCTH;

yMeHHe WCIO/b30BaTh COOTBETCTBYHOI[ME apryMeHThbl, OHOJIOrHYeCcKYFo
TEePMUHOJIOTUIO ¥ CUMBOJIMKY AJIsl [JOKa3aTelbCTBa PO/ICTBA OPraHU3MOB pPa3HBIX
CUCTeMaTHUeCKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U Cpe/ibl OOUTaHMsl, eUHCTBA
YyeslOBeUeCKMX pac, HeoOXOAWMOCTM COXpaHeHWsi MHOrooOpasusi BHOB U
9KOCHCTEM KaK yCJIOBHSI COCYIIIeCTBOBAHMS TIPUPOABI U Ue/IOBEUeCTBa;

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

yMeHUe BBITIO/IHATL JlabopaTOpHble U TMpakThuyeckue paboTel, COO/OATh
TipaBu/Ia rpu pabore ¢ yueOHbIM U 1abopaTOpHLIM 060pyI0BaHKEM;

yMeHWe BBIJBUTaTh THIIOTe3bl, TIPOBEPSTh WX HSKCIePUMEHTATbHbBIMU
cpeacTBaMy, (OPMYJIUpPYsS Lelb WCCAe0BaHUs, aHATU3UPOBATh TIOMyUYeHHbIe
pe3y/bTaThl U [leflaTh BbIBOABI;

yMeHUe yuaCTBOBaTh B yueOHO-HCC/Ie[joBaTe/bCKOM paboTe 1o 6Guosoruy,
5KOJIOTUU U MeJIMIFHe, TPOBOJUMON Ha 0a3e IIKOJBbHBIX HayuHBIX OOIIECTB, U
nyO/MUHO  TIPe/CTAaB/SATH  TOJydeHHble  pe3y/abTaThl HA  yUYeHWYeCKUX
KOH(pepeHLUsX;

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

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



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
Ko/inuecTBo yacos JJIEKTPOHHBIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (iudpposBbie)
Ne n/m Koutposbubie | [IpakTuuecku
NpOrpamMMBsl Bcero oOpa3oBaTe/bHBIE
padoThI e padoThbI pecypcn
1 buosnorus Kak Hayka 1
2 JKuBbIe CUCTEMBI U UX U3yUYeHHe 2
3 buonorus knetku 2 0.5
4 Xumuueckasi opraHusanus Ki1eTku 10 1
5 CrpoeHue U QYHKLUU K/I€TKU 8 2
5 OOMeH BelL[eCTB U MpeBpallieHre SHepruy B 9 1
KJIeTKe
7 HacneznctBeHHas nHbopmanys 1 9 0.5
peanusaius eé B K/IeTKe '
JKU3HeHHbIM 1LIUKJT KJIeTKU 6 1
CrpoeHue U QyHKL[MM OPraHW3MOB 17 1.5
10 Pa3mHOXeHMe U pa3sBUTHe OPraHU3MOB 8 1.5
1 I'eHeTrKa — HayKa O HacC/1e[CTBeHHOCTU U 5 0.5
V3MEeHUMBOCTU OPraHU3MOB
12 3aKOHOMEpPHOCTH HaCJIeICTBEHHOCTU 10 1
13 3aKOHOMepHOCTH U3MEeHUMBOCTH 6 1
14 ['eHeTrKa yesioBeKa 3 0.5
15 Cenekuysi OpraHvu3MOoB 4 1
16 BroTexHOIoTHsl U CHHTeTHYecKast O1osorus 4




17

PesepBHOe Bpemsi

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

102

13




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 BOJIFOLIMOHHBIX 4
npe/iCcTaB/eHni B OUOJ/IOTUH
2 MUuKpo3BOJIIOLIMA U e€ pe3y/bTaThbl 14 2
Makpo3BOIOLUSA U eé pe3yJbTaThbl 6
I1
4 POUCXOXKZeHNe U pa3BUTHe KU3HU Ha 15 15
3emiie
5 [IpoucxoxxzaeHue yes0BeKa — aHTPOIIOTeHe3 10 1
JKOJIOTHS — HayKa O B3aMMOOTHOLLEHUSIX
6 OpraHu3MOB U HaJOpraHU3MeHHBIX CUCTEM 3 0.5
C OKpYy’Karolller cpefion
OpraHu3Mbl 1 cpejia 00HUTaHUS 1.5
OKO0JIOTHSI BUZIOB U TOMYJISILIUI 0.5
3 9) .0
9 KOJIOTHsI COODLL[eCTB. DKO/I0ru4ecKue 1 0.5
CUCTEMBbI
10 buocdepa — rinobanbHas 3K0CHCTEMA 6
11 UesioBeK U OKpyrKarolas cpeja
12 PesepBHOe Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
No KosimuecTBO uacos
Jara O/neKTpoHHbIe U poBbIe
n/ | Tema ypoka Bcer | KoutposbHbie | IIpakThyeck
u3yueHHsi | oOpa3oBaTe/bHbIE PecypChl
n 0 padoThI ue padoThbI
Bbuonorus kak
KOMII/IeKCHAsi HayKa 1
1 Kak 4acThb 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOT0
obrriecTea
https://www.youtube.com/watch?
? JKuBBIE CHCTEMBI U UX 1 v=SoHkTau2BUw
CBOMCTBA list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2Bqgbj
UJ index=1 pp=iAQB
YpoBHeBast
3 OopraHu3salus KUBbIX 1
cucTeM
NcTopusi OTKpBITHA U
4 U3YUeHUSs KIIETKHU. 1
Knerounas teopus
5 MeTtoppl 1 0.5 https://www.youtube.com/watch?
MOJIEKYJISIPHOM U v=GzTO2vLzyLA
KJIETOUHOU OMOJIOTHH. list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2Bqgbj
[TpakTHueckast pabota UJ index=4 pp=iAQB
«/3yyeHre MeTO0B
KJIETOYHOU Gronoruu
(xpomatorpadus,



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=GzTO2vLzyLA
https://www.youtube.com/watch?v=GzTO2vLzyLA
https://www.youtube.com/watch?v=SoHkTau2BUw
https://www.youtube.com/watch?v=SoHkTau2BUw

snekTpodopes,
nvddepeHianbHOe
LleHTpudyrupoBaHue,
[TLIP)»

XUMHUUeCKHUM COCTaB

6
KJ/IeTKU
MuHepasbHble
7 BeLLleCTBa KJIeTKHU, UX https://resh.edu.ru/subject/lesson/5397/
Ouosoruyeckas posib
Opranuueckue
Bell[eCTBa KJIeTKU —
6enku. JlabopaTopHas http://school-collection.edu.ru/catalog/rubr/
3 pabora 0.5 cfafbOab- 542f-43b1-9b26-
«O0HapyxeHne ' 9f0213b752e6/85316/?interface=pupil
0e/IKOB C TIOMOII[bIO class=51 subject=29
KaueCTBeHHbIX
peakLuii»
CaoiicTsa, http://school-collection.edu.ru/catalog/rubr/
9 KITACCHUKALIS 1 cfafbOab- 542f—43b1—9b?6— .
(DYHKLH GenKOB 9f0213b752e6/85316/?interface=pupil
class=51 subject=29
https://resh.edu.ru/subject/lesson/3840/
Opranuueckue https://www.youtube.com/watch?
10 Bell[eCTBa KJIeTKA — v=nQkH60AzrIw
YTJIEBO/IbI list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2Bgbj
UJ index=9 pp=iAQB
11 OpraHuueckue https://resh.edu.ru/subject/lesson/3840/

BellleCTBd K/JI€TKU —
JINITUABI

https://www.youtube.com/watch?v=hfwgRQTpYb
Y



https://www.youtube.com/watch?v=hfwgRQTpYb
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw
https://www.youtube.com/watch?v=nQkH6OAzrIw
https://resh.edu.ru/subject/lesson/3840/
http://school-collection.edu.ru/catalog/rubr/cfafb0ab-
http://school-collection.edu.ru/catalog/rubr/cfafb0ab-
http://school-collection.edu.ru/catalog/rubr/cfafb0ab-
http://school-collection.edu.ru/catalog/rubr/cfafb0ab-
https://resh.edu.ru/subject/lesson/5397/

list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2Bgbj
UJ index=10 pp=iAQB

12

HyxkenHoBsbIe
kucotsl. JHK u
PHK. JIaboparopHasi
pabota
«ccnenoBanue
HYKJ/IEMHOBBIX KUCJIOT,
BbI/Ie/IeHHbIX U3
KJIETOK Pas/MyHbIX
OpraHv3MOB»

0.5

https://resh.edu.ru/subject/lesson/3840/

13

CTrpoeHye U QyHKLUU
AT®. [Ipyrue
HyK/eo3uaTpudocdat
bl (HT®D)

https://resh.edu.ru/subject/lesson/3840/

14

CekBeHVpOBaHue
OHK. Metogpl
reHOMUKH,
TPaHCKPUIITOMUKH,
MIPOTEOMUKH

https://www.youtube.com/watch?v=BD_60WhZvf
A
list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2Bqgbj
UJ index=11 pp=iAQB

15

MeTo/ibl CTPYKTYPHOM
OuoJiorun

16

TuUNbI KeToK.
IIpokaproTrueckas
KJIeTKa

https://resh.edu.ru/subject/lesson/1587/

17

Ctpoenue
3yKapuOTUUeCKOU
KJIETKH.
ITpakTryeckast pabora

0.5

https://resh.edu.ru/subject/lesson/1588/



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/1587/
https://www.youtube.com/watch?v=BD_6OWhZvf
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/

«/3yueHne CBONCTB
K/IeTOUHOH
MeMOpaHbI»

18

[ToBepXHOCTHBIM
arnapat KJIeTKu

19

OpgHOMeMOpaHHbIe
OpraHOH/IbI KITeTKH.
[TpakTryeckas pabora
«/3yueHune BYOKEHUS
L[UTOTL/Ia3MBbI B
PaCTHUTE/IbHBIX
KJIeTKax»

0.5

20

[TonyaBTOHOMHBIE
OpraHOU/Ibl KJIeTKHU:
MUTOXOH/[PUH,
T/1aCTU/BIL.
JlabopaTopHast paboTa
«HccnepoBanue
/1a3MoJv3a U
Jleriasmosivsa B
pacTUTeNbHBIX
KJIeTKax»

0.5

/lesson/3847/ https://resh.edu.ru/subject

21

HemembpaHHbIe
OpraHOM/IbI KIIeTKH

22

Ctpoenue U QyHKIUU
AApa

23

CpaBHuTe/bHasA
XapaKTepuCTUKa
KJIETOK 3YKapHUOT.

0.5



https://resh.edu.ru/subject

JlaboparopHas pabota
«/3yueHue cTpoeHus
K/IETOK Pa3/TUUHbBIX
OpraHU3MOB»

24

Accumunanus u
TACCUMUIISLIAS — JIBE
CTOPOHBI
MeTabos3ma. THurbl
obMeHa BeIIiecTs.
JlaboparopHas pabota
«3yueHue
KaTaJUTUUeCKOon
aKTUBHOCTH
(hepmeHTOB (Ha
TpyMepe aMH/Ia3bl
WJTH KaTajiasbl)»

https://resh.edu.ru/subject/lesson/2486/

25

depMeHTaTUBHBIMN
XapakTep peakiuii
K/IETOYHOTO
MeTabom3Ma.
JlaboparopHas pabota
«/3yueHue
(hepmMeHTaTHBHOTO
pacIieryieHust
MepOKCH/Ia BOIOPO/ia
B PACTUTEJTbHBIX U
JKUBOTHBIX KJIETKaX»

0.5

26

Benku-akTMBaTOPHI U
0eJTKU-UHTUOHUTOPBI



https://resh.edu.ru/subject/lesson/2486/

27

ABTOTpPOQHBIN TUIT
obMeHa BeIecTB

28

doTtocunTes

29

XeMOCHHTe3.
JlabopaTopHast paboTa
«CpaBHeHue
TMIPOLIeCCOB
tdoTocuHTe3a U
XeMOCHHTe3a»

0.5

30

AmnaspobHbIe
opraHusMbl. Buzipl
OpoyKeHUsl.
JlabopaTopHast paboTa
«CpaBHeHUe
MPOLIeCCOB OpPOXKeHUS
U IbIXaHUsI»

31

AspobHbIe
OpraHu3Mbl. JTarlbl
3HepreTUYeCcKoro
obmeHa

https://resh.edu.ru/subject/lesson/3917/

32

OHeprus
MeMOpaHHOTO
rpajiieHTa MpOTOHOB.
Cunre3 AT®: pabota
npoToHHOU AT®-
CHMHTa3bl

33

Peakuu maTpyuyHOIO
CUHTe3a



https://resh.edu.ru/subject/lesson/3917/

Tpanckpurums —

34 MaTpUYHbINA CHHTE3 https://resh.edu.ru/subject/lesson/5352/
PHK
35 Tpancrsnts v e¢ https://resh.edu.ru/subject/lesson/3917/
JTaribl
KopupoBanue
36 aMHHOKHCTIOT. POTTb https://resh.edu.ru/subject/lesson/5352/
pubocom B
OuocuHTe3e Oesika
Opranusarys reHoma
37 y IPOKapuoT U https://resh.edu.ru/subject/lesson/3939/
3yKapuoT
https://yandex.ru/video/preview/168264230179934
143827
text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0
MouJiekynsipHbie %BA
18 MeXaHU3Mbl %D0%B8%20%D0%BA %20%D1%83%D1%
9KCIPEeCCHUU FeHOB Y 87%
3yKapuoT D0%B5%D0%B1%D0%BD%D0%B8%D0%
BA%
D1%83%2010%20%D0%BA%D0%BB.
%20%D0
%BF%D1%80%D0%BE%D1%84.%D0
39 Bupycer — 0.5 https://resh.edu.ru/subject/lesson/3939/
BHEKJ/IETOYHbIE
(hOpMBI XH3HU U
obJiMraTHbIE

11apasuThl.



https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/

IIpakTHueckas pa60Ta
«Co3gaHue Mozenv
BUDYyCa»

40

BupycHsle
3abosieBaHUs
yeJsioBeKa, )KUBOTHBIX,
pacTeHul

https://resh.edu.ru/subject/lesson/3939/

41

HanortexHosioruu B
OHOJIOTUM U
MeuI[He

https://resh.edu.ru/subject/lesson/3927/

42

JKU3HeHHbIN UK
K/IeTKU

43

MaTpuuHbIi CHUHTE3
OHK

44

XPOMOCOMEBI.
JlaboparopHas pabota
«/3yyeHre XxpOMOCOM
Ha rOTOBBIX
MHKpOIpernaparax»

0.5

https://www.youtube.com/watch?v=-kTF5eSIdJA
list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2Bqgbj
UJ index=13 pp=iAQB

45

[enenuve KjeTku —
MHTO3

https://resh lesson/3927/.edu.ru/subject/

46

TwWrbl KIeTOK.
Kapuokunes u
I[UTOKUHE3.
JlaboparopHas pabota
«Habstogenve murosa
B KJ/IeTKaX KOHUMKa
KOpeIllKa JyKa (Ha

0.5



https://resh/
https://www.youtube.com/watch?v=-kTF5eSIdJA
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3939/

r'OTOBBIX

MUKpOIIpernaparax)»
https://www.youtube.com/watch?v=bgGhE50 XcL
Perynsanmsa w
47 JKA3HEHHOT 0 1UKJIa list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2Bgbj
KJIETOK UJ index=12 pp=iAQB
https://resh.edu.ru/subject/lesson/6770/
https://www.youtube.com/watch?v=bqGhE50XcL,
0 w
8 | fjfj?”m KAl CAIHOE list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2Bgbj
UJ index=12 pp=iAQB
https://resh.edu.ru/subject/lesson/6770/
TkaHu pacTeHuM.
49 JlabopaTopHasi pa§0Ta 0.5
«/3yueHue TKaHeU
pacTeHuI»
TkaHU >KUBOTHBIX U
yesioBeKa.
50 JIabopaTopHast paboTa 0.5
«/3yuenue TkaHen
>KUBOTHBIX»
Opransl. CrucTtemsbl
OpraHoB.
51 JlabopaTopHast paboTa 0.5
«/3yyeHue opraHos
LIBETKOBOTO
pacTeHus»
5 Oropa Tena

OpraHu3MOB



https://resh.edu.ru/subject/lesson/6770/
https://www.youtube.com/watch?v=bqGhE5OXcL
https://resh.edu.ru/subject/lesson/6770/
https://www.youtube.com/watch?v=bqGhE5OXcL

[BmxeHue

53 https://resh.edu.ru/subject/lesson/6769/
OpraHuW3MOB
54 m http://fcior.edu.ru/card/517/stroenie-i-funkcii-
WTAHUE OPraHu3MOB .
P zheludochno-kishechnogo-trakta.html
ITuTanue
II03BOHOYHBIX
o5 http://fcior.edu.ru/card/517/stroenie-i-funkcii-
SKUBOTHBIX. .
zheludochno-kishechnogo-trakta.html
[MuieBapuTenbHast
cHcTeMa 4ejioBeKa
56 [pIxaHve opraHu3smMoB https://resh.edu.ru/subject/lesson/6759/
[pixaHuve
II03BOHOYHBIX
57 https://resh.edu.ru/subject/lesson/6759/
JKUBOTHBIX U
yeJjIoBeKa
https://resh.edu.ru/subject/lesson/2489/
TpancriopT BelecTB y ~
58 https://resh.edu.ru/subject/lesson/6760/
OpraH13MOB https://resh.edu.ru/subject/lesson/6761/
KposeHocHas
cUCTeMa http://fcior.edu.ru/card/2643/dvizhenie-krovi-i-
59 ITI03BOHOYHBIX limfy-v- organizme-organy-
JKUBOTHBIX U krovoobrasheniya.html
yeJjioBeKa
Brigenenue
60 A y https://resh.edu.ru/subject/lesson/2217/
OpraHusMoB
61 3aiura y OpraHvu3MoB https://resh.edu.ru/subject/lesson/1580/
62 NmMmmyHHas cuctema
yejioBeKa
63 PazgpaxumocTs u



https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2217/
http://fcior.edu.ru/card/2643/dvizhenie-krovi-i-limfy-v-
http://fcior.edu.ru/card/2643/dvizhenie-krovi-i-limfy-v-
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/6759/
http://fcior.edu.ru/card/517/stroenie-i-funkcii-
http://fcior.edu.ru/card/517/stroenie-i-funkcii-
https://resh.edu.ru/subject/lesson/6769/

peryJssius y
OpraHu3MOB

64

I'ymopasnbHas
peryJsiLys U
SHZIOKpPUHHAas CUCTeMa
JKABOTHBIX U
yesioBeKa

https://resh.edu.ru/subject/lesson/2458/

65

@DopMbI pa3MHOXKEeHUSsI
OpraHu3MOB

https://resh.edu.ru/subject/lesson/5359/

66

ITonoBoe
pa3sMHOXKeHue

https://resh.edu.ru/subject/lesson/3927/

67

Metio3

https://resh.edu.ru/subject/lesson/3927/

68

I'ameTorenes.
OO6pa3oBaHue 1
pasBUTHE M0JIOBBIX
KJIeTOK.
JlaboparopHast pabota
«/3yueHue CTpoeHUst
TIOJIOBBIX K/IETOK Ha
TOTOBBIX
MHKpOIpernaparax»

0.5

69

NupvBugyansHoe
pa3BUTHE OPraHKW3MOB
— OHTOTeHe3

https://resh.edu.ru/subject/lesson/5630/

70

3aka/ika OpraHoB U
TKaHeH u3
3apO/bIIIeBbIX
JIUCTKOB

https://resh.edu.ru/subject/lesson/5630/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/2458/

71

Poct u pasButue
JKABOTHBIX.
JlaboparopHas pabota
«BrbIsiB/IeHME
TIPU3HAKOB CXO/CTBA
3apo/piiiei
T03BOHOYHBIX
JKABOTHBIX»

0.5

72

PasmHOKeHue u
pa3BUTHe paCTeHUM.
JlaboparopHas pabota
«CTpoeHure OpraHoB
Pa3MHO’KeHUsI
BBICIIIUX paCTeHHI»

0.5

https://resh.edu.ru/subject/lesson/5359/

73

Uctopus
CTaHOBJ/IEHUS U
Pa3BUTUS TeHeTUKU
KaK HayKu

74

OCHOBHBIE TIOHATHS U
CUMBOJIbI T€HETHKH.
JlaboparopHas pabota
«po3oduna Kak
00BEKT reHeTHUeCKUX
1CC/ieIOBaHU»

0.5

http://school-collection.edu.ru/catalog/rubr/
cfafbOab- 542f-43b1-9b26-
9f0213b752e6/85330/?interface=pupil
class=51 subject=29

75

3aKOHOMepHOCTU
Hac/e0BaHUs
TIPH3HAKOB.
MoHorubpugHoe
CKpel1BaHue.

0.5

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5386/
http://school-collection.edu.ru/catalog/rubr/cfafb0ab-
http://school-collection.edu.ru/catalog/rubr/cfafb0ab-
https://resh.edu.ru/subject/lesson/5359/

[TpakTryeckast pabora
"N3yuenue
pe3y/bTaToB
MOHOTHOPHUIHOTO
CKpelUBaHUs y
npo3odub"

76

LuTonornyeckue
OCHOBBI
MOHOTHUOPHUIHOTO
CKpellMBaHUs

https://resh.edu.ru/subject/lesson/5386/

77

Ananmusupytoiee
CKpelLLUBaHue.
HermonHoe
JOMHUHUPOBaHKeE

78

HurubpusHoe
CKpelBaHue.
[TpakTryeckast pabora
«3yueHue
pe3y/bTaToB
TUTUOPUAHOTO
CKpeLUBaHUs y

I PO30(UIIbI»

0.5

79

[Juronoruyeckue
OCHOBBI
IUrUOpUAHOTO
CKpellMBaHus

80

CuernieHHOe
Hac/e/j0BaHUe
TPY3HAKOB



https://resh.edu.ru/subject/lesson/5386/

81

XpomocoMHasi Teopusi
HacJie/ICTBeHHOCTU

82

I'eneTnka nona

83

I'enoturm kaxk
11e/I0CTHas CUCTeMaA

84

'eneTnueckuit
KOHTPOJIb Pa3BUTHS
pacTeHul, >)KUBOTHBIX
Y yesioBeKa

85

N3MeHunBOCTD
TPU3HAKOB. Bubl
HW3MEHYUBOCTH

https://resh.edu.ru/subject/lesson/5387/

86

MoudukalioHHas
W3MeHUHBOCTh

http://school-collection.edu.ru/catalog/rubr/
cfafbOab- 542f-43b1-9b26-
9f0213b752e6/85337/?interface=pupil
class=51 subject=29

87

BapualvoHHbIM psij v
BapHalMOHHas
KpHBasl.
JlaboparopHas pabota
«HMccnenoBanue
3aKOHOMepHOCTe!n
MOA(UKALIMOHHOM
WM3MEeHUUBOCTHU.
ITocTpoenue
BapHUAalL[MOHHOTO psifia
Y BapUallMOHHOU
KPHBOI»

0.5



http://school-collection.edu.ru/catalog/rubr/cfafb0ab-
http://school-collection.edu.ru/catalog/rubr/cfafb0ab-
https://resh.edu.ru/subject/lesson/5387/

88

I'eHoTHIIMUECKAS
M3MEHUYUBOCTbD.
KombuHaTHBHas
U3MEHUYMBOCTh

https://resh.edu.ru/subject/lesson/5387/

89

MyTauuroHHas
V3MEHUYMBOCTb.
[TpakTryeckast pabora
«MyTauuu y
po3odusbl (Ha
TOTOBBIX
MHKpOIIperiapaTax)»

0.5

http://school-collection.edu.ru/catalog/rubr/
cfafbOab- 542f-43b1-9b26-
9f0213b752e6/85336/?interface=pupil
class=51 subject=29

90

3aKOHOMepHOCTU
MYTal[MOHHOT'O
ripoliecca.
OMUreHeTHKa U
SMUTeHOMMKA

91

I'eHeTHKa uesioBeKa.
[TpakTryeckast pabora
«CocraBeHue 1
aHa/M3 PO/I0CIOBHOM»

0.5

https://resh.edu.ru/subject/lesson/3653/

92

Metogp!
MeULMHCKOU
reHeTUKU

https://resh.edu.ru/subject/lesson/3653/

93

3HaueHue
MeULMHCKOU
TeHeTUKU B
npeAoTBpalleHH! U
JIeYeHUn
TeHeTUYEeCKUX



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
http://school-collection.edu.ru/catalog/rubr/cfafb0ab-
http://school-collection.edu.ru/catalog/rubr/cfafb0ab-
https://resh.edu.ru/subject/lesson/5387/

3abo0J/ieBaHUN
yeJjioBeKa

94

OCHOBHbIe IOHATHUSA
ceJieKL1u.
JIabopaTopHast pabota
«/3yueHue copToB
KY/bTYPHBIX
pacTeHUl U TIOPO[,
JIOMalLTHUX
JKUBOTHBIX»

0.5

https://resh.edu.ru/subject/lesson/3861/

95

Metogpl
CeJIeKI[MOHHOMN
paboThI.
JlaboparopHas pabota
«/3yuenue meTo/10B
ceJieKL[UU pacTeHUi»

0.5

https://resh.edu.ru/subject/lesson/3861/

96

HocTtrkeHus
cesIeKLIUM pacTeHHu! 1
JKMBOTHBIX.
[TpakTryeckast pabora
«IIprBrBKa
pacTeHuI»

https://resh.edu.ru/subject/lesson/3861/

97

CoxpaHeHue,
H3yueHue u
WCITI0/Ib30BaHKe
reHeTUYeCcKux

pecypcoB

98

buorexHomorus Kak
HayKd 1 0TpaCJ/ib

0.5

https://resh.edu.ru/subject/lesson/3939/



https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/

TIPOU3BO/ICTBA.
[MpakTHueckast paboTa
«M3yueHne 0ObEKTOB
OMOTEXHOJIOTU»

99

OcHOBHBIE
HarpaB/IeHUS
CUHTETUYECKOH
ouosioruu

100

XpoMOCOMHas U
reHHasi UH)KeHepusi

101

MepuiHCcKue
OUMOTEeXHOIOTUU

102

Pe3epBHbIii yPOK.
[ToBTOpEHUE,
0600111eHMe,
cucTeMaTH3aLys
3HaHUM

OBLIEE KOJINMYECTBO
YACOB I10 ITPOI'PAMME

102

13.5




11 K/TACC

Ko/mmuecTBo yacoB JJIeKTPOHHBIE
Hara
No uudpoBbie
Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4Y€HH
n/n Bcero o0pa3oBarTe/IbHbIE
paboTbI paboThI A
pecypchbl
bubmoreka IIOK
1 C) 4. 1
BOJIOLHOHHAA Teophs 1. lapeHHa https://m.edsoo.ru/863ea20e
? JBUXyIe CUJIbI 3BOJIOLIUU BUIOB 1 bubmoTeka LIOK
no Y. [lapBuHy https://m.edsoo.ru/863e9570
3 dopMHpOBaHKEe CUHTEeTUYECKOU 1 Bubmoreka IIOK
TeOpUH 3BOJIIOLIUU https://m.edsoo0.ru/863e9570
BubmoTeka LIOK
4 JTaribl 3BOJIFOLMOHHOrO IIpoLjecca: 1 https://m.edso0.ru/863e9570
MUKPO3BOJIFOLIUA U MaKPO3BOJIIOLIUS bubmoreka IIOK
https://m.edsoo.ru/863e9cle
5 [Tonynsiums — 3neMeHTapHast 1 bubmoreka [IOK
eIUHUL]A 3BOJIIOLINU https://m.edso00.ru/863e99c6
3aKOH reHeTUYeCKOro paBHOBECHS
k. Xapan, B. Batinbepra.
6 JlabopaTopHasi paboTa «BbisiB/ieHHe 1 0.5
WU3MEHUMBOCTH Y 0cobeli 0ZJHOro
BUJA»
bubnmroreka LJOK
7 O/ieMeHTapHble (PaKTOPbI IBOTFOLIUU 1
P ¢ P u https://m.edsoo.ru/863e9da4
3 OddexT ocHoBaTensA. DPPeKT 1
OyTBLIOUHOTO TOPJIBIIITKA
9 Murpaumu. V30/10UH DOy ASLUM: 1



https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea20e

reorpaduueckasi, 6uonoruyeckast

10

EcrecTBeHHbIN 0TOOP —
HAIpaBJISIOLUIA (PAKTOP BOJTIOLIMN

bubmmoreka IIOK
https://m.edsoo.ru/863e9dad
bubmoreka LJOK
https://m.edsoo.ru/863e9ed0

11

[TosoBoit 0TGOP

12

[Tprcrocob1eHHOCTh OPraHU3MOB Kak
pe3y/bTaT MUKPO3BOJIIOLIWU.
JlabopaTopHasi pabora «/3yueHue
apoMop$h030B ¥ UAMOAJarTalui y
pacTeHul U >KUBOTHBIX»

0.5

13

[TpuMepbI MPUCTTOCOO/IEHUH Y
OpraHu3MOB: MOP(OJIOTHUECKHE,
busrosorHuecKre, OMOXUMHUUECKHE,
noBefieHueckue. JlabopaTopHast
pabota «IIpucriocobieHus
OpraHW3MOB U UX OTHOCHTe/TbHAs
1]e71eco00pa3HOCTb»

0.5

bubmmoreka IIOK
https://m.edsoo.ru/863e9fde

14

Buj, ero Kkpurepuu U CTPyKTYypa.
JlaboparopHast paboTa «CpaBHeHHe
BU/IOB 110 MOP(0JIOTUYECKOMY
KPUTEPUIO»

0.5

bubmoreka IIOK
https://m.edsoo0.ru/863e99c6

15

CtpykTypa BUza

16

Buzoobpa3oBaHue Kak pe3y/bTaTt
MHKPO3BOJTFOLNN

17

CBs13b MUKPO3BOJIFOLIUU U
3MUJEeMUOJIOTUU

18

Maxkpo3BoHOLUA.



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9fde

[TameoHTOIOrMUECKHE MeTO/bI
H3y4deHusd 3BOJIIOLUN

buoreorpaduueckie MeTofibl

19 V3yuyeHUs IBOJIIOLUU
OMOprooruyecKre U CpaBHUTETBHO-
20 Mopdosioruueckrie MeTo/ibl U3ydeHuUs
9BOJIIOL{U
MoneKynisapHO-TeHeTUUeCKHe,
21 OMOXUMHUUECKHEe U MaTeMaTHUeCKre
MeTO/bl U3YUYeHUs SBOTIOLUU
22 OO0111e 3aKOHOMEPHOCTH 3BOJTIOLIAN
73 ApaniTvBHas pajvaLys.
HepaBHOMepHOCTH TEMIIOB 3BOJIIOLIUU
24 HayuHble rurnotessl pOMCXOXKAeHUs bubmoreka LIOK
JKA3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
75 JonayuHble npe/iCTaB/IeHUs O
3apOXK/IeHUU JKU3HU
%6 OCHOBHBIEe 3Tarnbl HEOPraHUYeCKOH
5BOJIFOLIUU
27 ['urioTessl 3apoXKaeHUs JKU3HU
Ncropus 3emny v MeToAbI eé
08 u3yudenus. JlabopaTopHasi pabora 0.5 bubmoreka IIOK
«/3yueHue U omnurcaHue UCKOTIaeMbIX ' https://m.edsoo.ru/863ea5a6
OCTaTKOB /IDeBHUX OPraHM3MOB»
79 HauvasnbHble 3Tanbl opraHuueckomn
9BOJIIOL{Y
30 OBOJIIOLIASA 3YKapUOT



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6

OcCHOBHBI€e 3Tarlbl 3BOJ/IFOLIMHA
PaCTHUTE/IBHOI'O MHPd. HpaKTI/I‘-IECKaH

bubmoreka IIOK

31 pabora «/3yueHue ocobeHHOCTeH 05 https://m.edsoo.ru/863ea8bc
CTPOEHUSsI paCTeHUM pa3HbIX OTJEI0B»

3 OcCHOBHBIE 3Tarlbl 3BOIIOLU bubmoreka LIOK
JKUBOTHOT'O MHUpa https://m.edsoo.ru/863ea8bc
OBO/IOLIMA )KUBOTHBIX. [IpakThueckas

33 pabora «V3yueHue ocobeHHOCTEH 0.5
CTPOEeHHS I03BOHOYHBIX YKUBOTHBIX»

PasButue xu3HM Ha 3emJie 110 3pam U Bbubmmoreka LIOK

34 repuojam https://m.edsoo.ru/863eabbe

35 MaccoBbie BEIMUPaHUST —
9KOJIOTUYEeCKHEe KPU3UCHI MPOLLJIOrO

36 CoBpeMeHHbIH 9K0I0ru4ecKuit
KPH3HUC, ero 0co6eHHOCTH

37 CoBpemeHHas cucTteMa
OpraHMYecKOoro TPOLLIOro

38 OCHOBHBIE CUCTeMaTUYeCKHe TPYTIIIbI
OpraHM3MOB

39 AHTpOII0JI0TUs1 — HayKa O yejioBeKe

40 PasBuTHeE TIpe/icTaBIeHUI O
TIPOUCXOXKIEHUH UesioBeKa
MecTto uesioBeKka B CUCTeMe
opraHuueckoro mupa. JlaboparopHast

41 pabota «l3yueHre ocoOeHHOCTeM 0.5 Bubmiorexa [JOK

https://m.edsoo.ru/863eac2c
CTPOeHUsI CKeJleTa YesioBeKa,
CBSI3aHHBIX C TIPIMOXOXKIEeHUEM»
42 LBYXyLLMe CUJIbI aHTPOTIOTeHe3a bubmoreka LJOK



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

https://m.edsoo.ru/863eac2c

bubmoreka LJOK
https://m.edsoo.ru/863ead44

CooTHoI11IeHre OM0IOTMUYeCKUX U

43 coLMa/IbHbIX (haKTOPOB B
aHTpororeHese
44 OcHOBHBIE CTa[J¥ aHTPOTIOTeHe3a
45 [TaneoreHeTrka v rajieoreHoOMHUKa
46 OBOJIIOLIAS COBPEMEHHOI'0 YesloBeKa
Yenoseueckue pacel. [IpakTruueckas
47 pabora «/3yueHue 3KOIOTHIeCKUX 0.5 Bubmoreka LIOK
. https://m.edsoo.ru/863eaea2
aZlanTalyi yenoBeKa»
48 MexavcLuIIMHapHble MeTO/bl
aHTPOMOJIOTUU
49 3apoxkzeHue U pa3BUTHe SKOJIOTUU
Mertozpb! 3Kosioruu. JlabopaTopHast
50 pabora «/3yueHre MeTO/I0B 0.5
9KOJIOTUYECKUX UCCTIeJOBAHUM»
£1 3HaueHUe FKOJIOTMUeCKUX 3HaHUM /7St
yesi0BeKa
52 JKonoruueckue (hakTopbl
Abuotnueckue dakropbl. CBET Kak
9KOJIOTUYeCKUU (PaKTop.
53 JlaboparopHast paboTa «BbIsiBlIeHMe 0.5
TIpUCITIoco0/IeHi OpraHU3MOB K
B/IUSTHUIO CBETa»
54 Ab6uotrueckue GakTOpHI. 0.5 bubmoreka LJOK

TemriepaTypa Kak KOJI0TMUeCKHit

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eac2c

dakrop. JlabopaTopHasi paboTa
«BbIsIBNIEHME TIPUCTIOCOO/IEHUH
OpraHW3MOB K BJIUSIHUIO
TeMITepaTyphI»

AbuoTtnueckue akropsl. BiaxkHOCTh
KaK 9KOJIOTUYeCKUH (PaKTop.

bubmoreka LIOK
2> Jlabopatopnas pabota 0-5 httDs://m.edsogru/863eb10e
«AHaTomMHuecKre 0Co0OeHHOCTH
pacTeHUii U3 pa3HbIX MeCT 0OUTaHUS»
56 Cpeibl 0O0MTaHUsI OPraHU3MOB Bubmorexa OK
https://m.edsoo.ru/863eafec
57 buonornueckue puTmsl
58 ’KuizHeHHbIe (pOpPMBI OpraHrW3MOB
59 buotnyeckue akTopbl Bubmaorexa [JOK
https://m.edsoo.ru/863eb348
3HaueHUe OMOTHUECKUX
60 B3aUMO/ZeMCTBUM [/ CYILleCTBOBaHUS
OpraHM3MOB B cpejie 00UTaHus
61 OKOJIOTUYeCKHe XapaKTePUCTUKU
MOMYJIALIAU
OcCHOBHBIe MOKa3aTe/y MOMyJISALWN:
62 YHCJIEHHOCTh, TJIOTHOCTh, BO3PacTHAs
Y TI0JI0Bas CTPYKTypa
OcCHOBHBIe M0Ka3aTe/y MOMyJISALN:
63 POXX/1aeMOCTb, TIPUPOCT, TEMIT POCTa,
CMepTHOCTb, MUTPaLiu1
64 OKoJIorhueckKasi CTpyKTypa

MOMYJISLIUU



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

[vHaMuyKa MOTyJ/ISILUY U eé

65
peryasauus
66 KpuBbie pocTa unMcieHHOCTH
nony/isstyu. KpriBble BbDKMBaHUS
DKOoJIoruyecKast HUIla BU/Ia.
67 JlabopaTopHast pabota 0.5
«[TpucnocobeHust ceMsiH pacTeHUH K '
paccesieHUIo»
68 Bup kak cucreMa nomysisumn
69 3aKOHOMEpHOCTH TMOBeJIeHUs] U
MUTpaLyii >)KUBOTHBIX
70 Co0011]eCTBO OPraHU3MOB — bubmmoreka IIOK
OuolLIeHO3 https://m.edsoo.ru/863eb46a
71 OKocHCTeMa KakK OTKpbITast CUCTeMa Bubmaorexa [JOK
https://m.edsoo.ru/863eb46a
7 KpyroBopor BeliecTB U MOTOK
SHEepryuu B 3KOCHUCTEMe
73 OcCHOBHbIe MOKa3aTeIu 5KOCUCTEMBI
74 OKoJioruueckue nupaMu/ibl Bubmaorexa [JOK
https://m.edsoo.ru/863eb5fa
75 Vi3MeHeHUst COOOITIECTB — CYKI[ECCUU
IIpupoHBIe 5KOCUCTEMBI.
76 OKOCUCTeMBI 03ep U peK.
OKOCHUCTEeMBbI MOpPel U OKeaHOB
ITpupoaHbIe 3KOCHUCTEMBI.
77 JKOCUCTeMbI TYH/IP, JIECOB, CTerel,

IMyCTbIHb



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

78

AHTpOHOFeHHbIe 9KOCHUCTEeMBbI

YpboskocucreMmsl. [IpakTrueckas

79 pabora «/3yueHue u onvcaHue 0.5
ypO03KOCHUCTEMBI»
3aKoHOMepHOCTH ()OPMUPOBAHKS
80 OCHOBHBIX B3aUMO/]eHCTBUM
OpraHu3MOB B 5KOCHCTEMAax
MexaHu3MbI BO3/1eHCTBUS
3arpsi3HeHU pa3HbIX TUIIOB Ha
81 cyOOpraHu3MeHHOM, OPraHU3MeHHOM,
TIOTY/IILIUOHHOM M 9KOCUCTEMHOM
YPOBHSIX
buocdepa — obrerniaHeTapHasi bubnuoreka LIOK
82 obosouka 3emiu https://m.edsoo.ru/863ebb5e
a3 Yuenue B. . BepHazickoro o
ouocdepe
84 3aKOHOMEpPHOCTH CYLL[eCTBOBaHUS bubmmoreka IIOK
ouocdepsl https://m.edsoo.ru/863ebd16
KpyroBopoThbI BelijecTB u
85 OroreoXuMHUeCKHe LAK/IbI
36 3oHanbHOCTE 6rocdepsl. OCHOBHBIE
OroMeI Ccyrm
87 YcToiunBoCTh 6Hochepsr
88 OKOoruueckre Kpusnchl U UX
TIPUUVHBI
89 Bo3geticTBre uenoBeka Ha buocdepy Bubmmorexa OK

https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebb5e

AHTpOl’IOFeHHOG BO3,E[€I>JICTBI/I€ Ha

90 pacTUTe/NbHbIA U YKUBOTHBIN MUD

91 OxpaHa rpupozsl

92 OCHOBHBI€ TIPUHIIUTIBI YCTOMUHUBOTO
Pa3BUTHS YeJIOBEUeCTBa U MPUPO/IbI
ParpioHa/ibHO€e TIPUPOZOTIO/Ib30BaHNEe

93 Y coXpaHeHHe OHOJIOrMUecKoro
pa3HooOpa3us 3eM/u

94 O06o06111eHMEe TI0 TEME
«MUKpPO3BOJIIOLUS U €€ pe3ybTaThbl»

95 O06o006111eHMe IO TEMe
«MaKpO3BOIOLIUS U €€ pe3y/bTaThb»
O600111eHE TT0 TEME

96 «IIporcxoxaeHre U pasBUTUE XKU3HU
Ha 3emsie»
O600r111eHME TTO TEME

97 «[IpoucxoxxgeHue yenoBeka —
aHTpOIIOreHe3»
O06o0611eHMe TI0 TeMe «DKOJIOTHST —

98 HayKa O B3aUMOOTHOLLIEHUSX
OpraHU3MOB»

99 O06o061eHue o Teme «OpraHu3Mbl U
cpejia OOUTaHMSI»

100 O600111eHMe TI0 TeMe «DKOJIOTHS
BU/IOB Y TIOMYJISLIAM»

101 O6061eHue o Teme «buocdepa —

rjioba/ibHasA IKOCUCTEMAa»




102

O06o0061enue o Teme "buocdepa

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

102

7.5







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

METOINYECKUWUE MATEPUAJIBI IJI1 YUUTEJIA

1.B.C.PoxnoB. TemaTrueCKuii ¥ UTOTOBbIY KOHTPOJIb. COOPHUK TTPOBEPOUHBIX
pabot. buomnorus. 10 knacc. Mocksa 2014r.

3. O.I1.Qynkuna. buonorusa 6-11 knaccel. IIpoBepouHsble TeCThl,
pa3sHOypOBHeBble 3a7aHus. Boarorpas: Yuuresns, 2012r

4. H.A.borpanoB. KOHTpO/IbHO-U3MepuUTebHbIe MaTepurasbl. brosorus 10
knacc. PI'OC. Mocksa. Bako, 2016r.

5. A.A.KupuneHrko. buosiorusi. Paszen «2Bo/oLys OpraHuueckoro Myupan.
Teopusi, TpeHUPOBOUHBIe 3a7aHus. Jlernon, 2016r.

6. A.A.Kupunenko. buosorus. Pasgen «I'enetuka». Bee Turmsl 3azau.
TpeHupoBouHas TeTpab. JlernoH, 2016r

7. C..KonecuukoB. buonorus. Pa3gesn «3Jkosorus». Teopusi, TPeHUPOBOUHbIE
3aganus. Jlernox, 2016r.

8. B.C.PoxsioB. TeMaTHueCKHii ¥ UTOTOBBIN KOHTPOJIb. COOPHUK TTPOBEPOUHBIX
pabot. buonorus. 11 knacc. Mocksa 2014r.

[IIBerioB. Buosorus. Obirjas 6uonorus 10-11 kmaccel. Mockga. [Ipoda.2012r.

10. H.A.borganos KoHTpo/bHO-M3MepUTe/ibHble MaTepuansl. brosorusa 11



knacc. PI'OC. Mocksa. Bako, 2016r.

I PPOBBIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET

1. «Epunas komtekuus Ludpossix Obpa3oBaTenibHbIX PecypcoB» (Habop
11U POBLIX pecypcoB K yueOHuKaM muHun B.B. ITaceununka) (http://school-
collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepua’isl K ypoKy. Bce paboTbl, Ha OCHOBe
KOTOPBIX CO3/laH CaiiT, ObI/IM OIy0/IMKOBaHbI B ra3zere "buomnorus”. ABTopaMu
caiiTa ripojiesiaHa 6osbiias paboTa 1o CUCTeMaTH3UPOBAHUIO Ta3eTHBIX CTaTel C
YUETOM IIIKOIbHON yueOHOM mporpammel 110 ripeaMety "buonorus”.

7. http://ebio.ru/ - SnekTpoHHBIN yueOHUK «bronorus». Cofep>XUT Bce pa3zesibl
6uonoruu: 60TaHKKY, 300/I0THI0, aHATOMHIO ¥ (PH3HOJIOTHIO UeI0BeKa, OCHOBBI
I[UTOJIOTUM U TeHeTUKU, IBOTIOI[MOHHYIO TEOPHIO U SKOMOTHt0. MOXKeT ObITh
PEKOMEH/IOBaH yUallluMCs /i1 CaMOCTOSITe/IbHON paboThI.

8. http://djvu-inf.narod.ru/ - s;iekTpoHHasi 6Mb/IMOTEKA
http://biology.ru/index.php - Caiit siBnisiercst IHTepHeT — Bepcueli yue6HOTO

Kypca Ha KoMmrakT-aucke "OTkpeiTasg buonorus".






