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MNOACHUTEJIBbHAS 3AIINCKA

[Iporpamma no yueObnomy npeamery "buonorus” (manee - GMOJIOTHS) HA YPOBHE CPETHETO
obmero obpazoBaHus pazpadborana Ha ocHOBe DenepabHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepammm»y, ®I'OC COO, Konnenuuu npenogaBaHus
ydaeOHoro mpeamMera «bHoIoTHs» U OCHOBHBIX IMOJOKEHUH (eaepanbHOoi pabodeil mporpamMmsI
BOCTIUTAHMS.

VYuebOnsiii npeamer  «buosorus» yrnyonéanoro ypoHsi uszydeHus (10—11 ximaccen)
SBIISICTCS. OJTHUM W3 KOMIIOHEHTOB NpeIMeTHON ob6nactu «EcTecTBEHHO-HAyYHBIE MPEAMETHD».
Cormacao monoxkerusiMm PI'OC COO mpodunpHbIe y4eOHBIE NPEIMETH, H3ydaeMble Ha
yIIIyONEHHOM YpOBHE, SIBISIOTCS criocoOoM nuddepeHnuanun o0ydeHus: Ha YpOBHE CPETHEro
obmiero o0pa3oBaHUs M MPHU3BAHBI 00CCIICYUTHh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIHM,
CpeAHUM OOIIMM, CpeIHMM NPO(ECCHOHATIBHBIM U BBICIIMM 00Opa3oBaHueM. B To jxe Bpems
KOKIBIA U3 ATUX Y4€OHBIX MPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
00pa30oBaTeNbHBIX, BOCIIMTATENILHBIX M Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MPO(pOpUEHTAITUCH
0o0y4aroluxcsi U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOW O0JIacTM HayyHOTO 3HAHUA,
CBSI3aHHOTO C OWOJIOTHEH, MEOWIIMHOW, SKOJOTUEH, MCUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma o ydeOHomy mpenmetry "buonorus" na€r npepcraBieHue O HENH U 3aa4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriiyoJaéHHOM ypOBHE, ONpeessieT 00s3aTenbHoe
(MHBapHaHTHOE) MPEIMETHOE COAEpP)KaHUE, €ro CTPYKTYPUPOBAHHE IO pa3/ielaM M TeMaM,
pacnpeneneHre no KiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh U3yUeHHs yueOHOTo MaTepuana
C Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro mporecca,
BO3pACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OWONOTHU peau30BaH MPUHIIUIL
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS,
Omaromaps 4yeMy [pPOCMaTpPUBAeTCsl  HANpaBICHHOCTh HA  TMOCJIENYyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHHWH, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJOTUUECKOTO MBIIUICHHS, MIPEJICTABICHUI O 310pOBOM 00pase *KHU3HHU, Ha
BOCTIUTaHHE OEpPEKHOTO OTHOIIEHUS K OKpYXKalolled MpupomHoil cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuit ®I'OC COO K MmIaHUPYEMBIM JHUYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM
pesyapTataM oOydeHHss W B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEILHOMN
NEeSITeIbHOCTH O0YYalomUXCsa 10 OCBOSHHIO COJCpXkaHWs OMOJOTHYECKOro OOpa3oBaHHs Ha
YPOBHE CpeHEero 001ero oopa3oBaHus.

VYuebubiii npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHUs 3aBEpILIACT
Ouosornueckoe 00pa3oBaHUE B MIKOJIEC M OPUEHTUPOBAH HA PACIIMPEHUE W yriyOJjaeHue 3HaHUN
o0yyaromuxcst O JKMBOH TPUPOJAE, OCHOBAX MOJEKYISPHOW M KIETOYHOH Ouojoruw,
SMOpPUOJIOTUHU U OMOJIOTUU Pa3BUTHUS, TE€HETUKU, CEJEKIMH, OMOTEXHOJIOTUHU, HBOJIOLHUOHHOIO
YUEHHSI U DKOJIOTUH.

Nzyuenue yuebHoOro npeamera «buonorusi» Ha yriayOJIeHHOM ypOBHE OPHUEHTHPOBAHO Ha
MOJATOTOBKY OOYYaroImUXcsl K MOCIEAYIOUIeMy MOJYYeHHI0 OMOJOrMYecKoro oOpa3oBaHUs B
By3axX M OpraHM3alMsaX CpeAHero npodeccruoHanbHOro oopasoBanus. OCHOBY €ro COAEp>KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHWUN, MOJYYCHHBIX IMPH H3YYCHHH OOYYarOUIMMHCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3AesioB OWOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpasoBanus, B 10—11 xnaccax 3TH 3HaHMA MTOJy4YarOT pa3BUTHE. Tak, pacIIMPEHbI U YTIyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHMSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX JKU3HH, OIMOJHHUTEIHHO BKJIIOUYEHBI OHOJOTMYECKHE CBEICHUS
MPUKIAJHOTO M TOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJIb30BATh KaK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpogeccun. BosmoxkHa Takke MHTErpanusi OMOJOTMUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOTYYEHHBIMU 00YYaIOMKUMUCS NIPU U3YUYEHUU (PU3UKU, XUMHH,
reorpauu U MaTeMaTHKH.



CrpykTypa mnporpaMmbl 1o ydyeOHOMYy mnpeamMery "buosmoruss" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOIIONUOHHBIN MOAXOABI K U3ydeHuto Ouosioruu. CorjacHO UM, H3y4daroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IJIsl )KUBBIX CHUCTEM Pa3HOI'O YPOBHS OpraHU3alliH,
SBOJIIOIIMM OPraHMYECKOT0 Mupa Ha 3emile, COXpaHEHHUs OHOJOTHYECKOro pa3HooOpasus
wianeTsl. Tak, B 10 Kkiacce M3ydaloTCsi OCHOBBI MOJICKYJIIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPHOJIOTUH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKLHUH, OMOTEXHOJIOTUHA U CUHTETUYECKOM
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUS OOydYalomUXCs MO OOTaHWKE, 300JOTHH, aHATOMHH,
dbusnonornn venoBeka. B 11 kimacce M3y4aroTcsi IBOJIIOIMOHHOE yU€HHE, OCHOBBI 3KOJIOTHH U
yueHue o 6uocdepe.

Vuebnblii mnpeamer «buomorus» TpU3BaH O00ECIEYUTh OCBOCHUE OOYYaIOIIUMHUCS
OMOJIOTHYECKUX TEOpPH M 3aKOHOB, WJAEH, NPUHIMIIOB W TMPaBHJ, JIEKALIMX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KAapTHHBI MHUpa, 3HAaHWA O CTPOCHHH, MHOTOOOpa3ud U
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOMYJALWH, OMOIIEH03a, 3KOCHUCTEMBI, O BBLAAIOIIUXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEOBAHHUSIX B OWOJIOTMH, MPUKIATHBIX acCHeKTax
Ouonornyeckux 3HaHuil. [ pa3BUTUS U MOAJEpkKAHUSA MHTEpeca O0y4aromMXcsi K OHOJIOTHH
HapsIly CO 3HAYUTENIBbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJEp:KaHUU MPOTrpaMMbl 1O
OMOJIOTUHN TIPETyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS W PA3BUTHUS TOW WM WHOU
oOnacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pEIICHHE Ba)KHEUIINX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEM.

[enb u3yuenus yue6Horo npeamera «buonorus» Ha yrnyOa€HHOM YpOBHE — OBIIaJ€HUE
00y4aromyMHUCs 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHM3alluU >KUBBIX CHUCTEM
pPa3HOTO paHra U NpUoOpeTeHrne YMEHUHN HCIOIb30BaTh ATH 3HAHUS B (OPMUPOBAHUU MHTEpECa
K omnpeaenéHHoi o0nacTu mpoeCCHOHANBHON NEATEIbHOCTH, CBI3aHHONW ¢ OMONOTHEH, W K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHMUs.

JlocTikeHue 1enu u3ydeHust yueOHoro npenmera «buonmorus» Ha yriayOnéHHOM ypoBHE
o0ecrieunBaeTcs peleHueM CIeAYyoIuX 3a1ayu:

OCBOGHHE OOYYAarOIIMMHCS CHCTEMBl OMOJOTMYECKMX 3HaHW: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiIaX,
COCTaBIJIIIOLINX  COBPEMEHHYIO €CTECTBEHHO-HAY4YHYI0 KapTHUHY MHpa; O CTPOCHHH,
MHOTOOOpa3uu U OCOOEHHOCTSAX OHMOJIOTMYECKUX CHUCTEeM (KJIETKa, OPTaHW3M, TOMYJISIUs, BU],
O6uoreoneHo3, Ouocdepa); O BBIJAIOMIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCIICIOBAHHIX B
OHOJIOTHH,

O3HaKOMJICHHE  OOy4alommMxcsi ¢  METOJAaMU  [O3HAaHMA  JKUBOW  NPHUPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HayK (MOJIEKYJISPHOM M KJIETOYHOU OHOoIoruu,
SMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKIMH, OMOTEXHOJIIOTUU U CUHTETHYECKOU
OMOJIOTUM, TAaJICOHTOJOTHH, OSKOJOTHH); METOJaMH  CaMOCTOSITEIbBHOTO  MPOBEIEHUs
OMOJIOTUYECKUX HCCIIeIOBaHUI B JabopaTopud W B mpupoae (HaONIOJCHUE, U3MEpEHHE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBIIaJicHuEe OOYYaIOMIMMUCS YMEHHUSMHU: CaMOCTOATENbHO HAXOAWTh, aHAJIM3UPOBATh U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIIUIO; TOJIb30BaTHCS OMOJOTHYECKONH TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBS3b MEXIY pa3BUTHEM OHOJIOTMH M  COLMAIBHO-
SKOHOMMYECKUMH UM SKOJIOTMYECKMMU MpoOJieMaMU YelIOBEYECTBA; OLEHUBATH IOCIEICTBUS
CBOCH JeATENPHOCTU 110 OTHOIIGHUIO K OKpYXaoIlleil NpupogHOW cpene, COOCTBEHHOMY
3I0POBBI0O W 3J0POBBI0  OKPYXKAIOLIUX JIIOEH; OOOCHOBBIBaTH M  COOMIOJATh  MeEphI
npopMIaKTUKN WH(PEKIUOHHBIX 3a00J€BaHUH, TpaBWia MOBEICHHUS B MPUPOJE U OOeCTIeYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYALUSX MPUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaThb COBPEMEHHBbIC HAy4YHBIE OTKPBHITHUS B O0JIACTH
OHOJIOTHH,

pa3BuTHe y 00y4YarOMIMXCsl MHTEJUIEKTYyalbHBIX U TBOPYECKHX CHOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCJEIOBAHUSMU B OHOJIOTHH,
pelmaemMpIMi €10 Mpo0JieMaMH, METOJOJIOTHEH OMOJIOTMYECKOTO HCCIICAOBAHMS, MPOBEICHHS



OKCIIEPUMEHTAIBHBIX HCCICIOBAaHUM, pEIIeHUS OWONOTHYECKUX 3a7ad, MOJCTUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TIPOIIECCOB;

BOCIIUTaHHE y O0yYaroNIuXcs IIEHHOCTHOTO OTHONICHUS K JKUBOW MPHUPOAE B IEIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHYECKOM, TE€HEeTHYEeCKON
IPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHS B MPUPOJIC; WHTETPAIMM €CTECTBEHHO-HAYUHBIX
3HAHUH;

nproOpeTeHne 00YJAOIIMMHICS KOMIIETEHTHOCTH B PAIMOHATLHOM MPHUPOIONOIBE30BaAHUN
(cobmroneHne TpaBUJl TOBEACHUS B TMPUPOJIC, OXpPaHbl BHUJIOB, AIKOCHUCTEM, Oumocdepsl),
COXpPAaHEHHH COOCTBEHHOTO 3/I0OPOBBS M 3JIOPOBBS OKPYKAIOMIUX JIOACH (COONIONCHUS Mep
npoMIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MacHOCTH  KU3HEHACATCIBHOCTH B
Ype3BBIYANHBIX CUTYAIUAX MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3MaHME YCIOBUH 11 OCO3HAHHOTO BHIOOpa OOYYAOIIUMHUCA WHIUBUAYATBHON
00pa3oBaTeNbHOW TPAEKTOPUH, CIOCOOCTBYIOMIEH TMOCIEAyomeMy MpodhecCHOHATLHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUU C WHJWBHUIYaTbHBIMH HHTEPECAMH U MOTPEOHOCTIMHU
peruoHa.

OOmiee 4YMcinoO YacoB, OTBEJCHHBIX Ha M3Y4YeHHE OHMOJOTMHM Ha YIIyOJIEHHOM YpPOBHE
cpenHero obmero oOpa3zoBaHus, cocTaBiseT 272 daca: B 10 kmacce — 136 vacoB (4 daca B
Henento), B 11 kimacce — 136 gaca (4 yaca B HEIINIO).

Otr6op opraHu3alMOHHBIX  (OPM, METOJOB H  CPEACTB OOy4YeHUsS  OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €0 COJEp)KaHUS W HANPaBIEHHOCTH HA MPOAOHKCHUE
OMOJIOTHYECKOTr0 00pa30oBaHUsS B OPraHM3AIUAX CPeIHEro MPOPEeCCHOHATHPHOTO M BBICIIETO
oOpa3oBaHusl.

OO0s3aTeNbHBIM YCIIOBHEM TIPH OOYYEHHH OHWOJIOTUM HA YIIIYOJIEHHOM YPOBHE SIBIISICTCS
IpOBE/EHUE JIAOOPATOPHBIX M MpakTHUecKuX pabor. Takxke ydacTHe OOydaroUMxXcs B
BBIMIOJTHEHUH TPOEKTHBIX U  y4eOHO-HCCIIEOBATEIbCKUX PabOT, TeMaTHKa KOTOPBIX
OTIpE/ICNISICTCS. yYUTENIeM Ha OCHOBE HMCIONIMXCS MaTepUaTbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJEPXAHUE OBYUYEHUA

10 KJIACC

Copep:kaHve  TPOrpaMMBbl,  BBIIEJICHHOE KYPCUBOM, HE  BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM utorooit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast OMoJIOTHS — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH MpobOiembl. DyHIaMEeHTadbHbIE, MPHUKIAIHBIE U
MOVCKOBBIC HAYYHBIE UCCIICOBAHUS B OMOJIOTHH.

3HavyeHne Ouonorud B (HOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBszanHble ¢ Owuonorueil. 3HaueHWe OHOJOTMM B TMPAKTHYECKOU
NEeSTEIbHOCTH YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3iCTBE, MPOMBIIUIEHHOCTH, OXpaHe
PUPOJIBI.

JdemoHcTpauuu

[oprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Mengens, B. W. Bepuanckuii, WM. II. IlaBnos, M. W. MeunukoB, H. W. BaBunos, H.
B. Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuxk, /I. K. benses.

Tabaunel u cxembl: «CBsI3b OMOJNOTHH € IPYTUMU HayKaMny, «Cuctema OMOJIOTHYECKUX

HaYK».

Tema 2. ’KuBble ccTeMbI U UX U3YYEeHHE



JKuBble cucTeMbl Kak nmpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CJIOKHOCTh M YHOPSAIOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTraHMU3alvs, CaMOBOCIPOM3BEICHUE, Pa3apakUMOCTbh,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpoBHU OpraHu3allM¥ JKUBBIX CHCTEM: MOJEKYJISPHBIA, KIECTOYHbIMA, TKAaHEBbIN,
OpTraHW3MEHHBIMH, MONYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (broreoneHOTHYECKHIN),
ounocthepnsiid. I[lporeccsl, mpoucxoasimue B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH >KUBOTO.
Kuznp kak popma cymectBoBaHus MaTepuu. Hayku, nzydaromnye »KUBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpTraHHU3alUU.

N3yuenne xuBbIX cucteM. MeToapl Onojiornueckoi Hayku. HaOmrogeHue, uaMepeHue,
DKCIEPUMEHT, CHUCTEMarh3auus, MeraaHanu3. [loHATHE O 3aBUCHMMOW M HE3aBUCHUMOU
nepemeHHoi. [lnanupoBanme skcnepuMeHnTa. IloctaHoBka u mpoBepka runorte3. HymneBas
runore3a. [loHsaTue BEIOOPKU H €€ JOCTOBEpHOCTh. Pa3zdpoc B Omonornveckux naHHbix. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ynbTaTOB. [IpUUMHBI MCKaXXeHHS! pe3ylbTaTOB 3KCIEPUMEHTA.
[ToHsiTHE CTATHCTUYECKOTO TECTA.

JdemoHcTpaumuu

Tabmuiel u  cxembl: «OCHOBHBIE TPU3HAKH JKU3HH», «BHOIOTHYECKUE CHUCTEMBI»,
«CBOICTBA KUBOW MaTepumn», «YpOBHU OpraHU3alMU KUBOU TPUPOIbD», «CTpOCHHE KUBOTHOMU
KieTkn», «TkaHM  KUBOTHBIX», «CHCTEeMBbl OpraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreorenos», «buocdepan, «MeToabl U3ydSHHS JKUBOU MPUPOIBI.

Ob6opynoBanue: 1aboparopHoe  O0OpydOBaHHWE Ui  MPOBEICHUS  HAOIIOACHHUI,
M3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHne pa3nMUHBIX METOIOB IPU HW3YYEHHH KHUBBIX
CUCTEMN.

Tema 3. Brnosnorus KjieTku

Krnerka — cTpykTypHO-QyHKIIMOHANbHAS €IMHUIA KUBOT0. McTOpUs OTKPBITHS KIIETKH.
PaGoter P.I'yka, A.JleBenryka. Knerounas teopust (T.LlBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHH.

Metoabl MOJEKYISIPHOM M KJIETOYHOM OMONOTHMH: MHUKPOCKOMHUSA, Xpomarorpadus,
a7eKkTpodope3, METOJ MEUEHBIX aroMoB, auddepeHnranbHoe MeHTpUudyrupoBaHue,

KYJIbTUBUPOBaHUE KJIETOK. M3yuenue @ukcuposannvix KIemoKx. OneKTpoHHas
MUKpockonus. Kongokanvhas mukpockonus. Bumanvroe (npusicusnennoe) uzyvenue Kiemox.
JdeMoHcTpanuu

[optpetst: P. I'yk, A. Jleenryk, T. [lIBann, M. lneliaen, P. Bupxos, K. M. bap.

Tabnuuer u cxembl: «CBETOBOMH MHUKPOCKOI», «DJIEKTPOHHBIM MHUKpOCKOm», «McTopus
Pa3BUTHUS METOJIOB MUKPOCKOITHI.

OO6opyioBaHMe: CBETOBOM MHKPOCKOI, MUKPOIIPENApaThl PAaCTUTEIbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IpakTnueckas pa6ora «/3ydeHrne METONOB KIETOYHOH Ouojoruu (xpomarorpadus,
anekTpodopes, nuddeperiuanpHoe nenTpudyruposanue, [T1IP)».

Tema 4. Xumnueckasi Opranu3zanus KJIeTKH

XHUMHUYECKUI COCTaB KIETKU. MaKkpo-, MUKpPO- U YIbTPAMUKPOdJIEMEHTHI. Bona u e€ poib
KAK pacTBOPUTENs, pEareHTa, ydacTue B CTPYKTYPHUPOBAaHMM KIIETKHM, TEIJIOPETYJISALNH.
MuHepalibHbIE BEIIECTBA KJIETKU, UX OMOJIOrHYecKasi poiib. Posb KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BemecTBa KieTku. buonornueckue noaumepsl. benkn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousekynbl. IlepBuunas cTpykrypa Oenka, MenTUAHAs
cBs3b. BTOopmuHas, TpeTwdHas, deTBepTUYHAs CTPYKTYpbl. JleHaTypanus. CBoicTBa OEIKOB.
Knaccudukanus 6enxo. buonornueckue pynkunu 6enkoB. [Ipuonui.



VYrneBoabl. MoHOCaxapuIabl, AUCAXapUIbl, OJUTrOCaxXapwabl U Toiucaxapuabl. OOmmii
IUIaH CTpoeHuss U (U3MKO-XMMHMYECKHE CBOICTBa yriieBojoB. buonoruueckue GyHKIUN
YIJIEBOJIOB.

Jlumuaer.  TwapodunsHO-THApOdOOHEIE  cBocTBa.  Knaccudukamuss — THMHIOB.
Tpurnunepunasl, pochoaunuabl, BOCKH, cTepouabl. bruonornueckue ¢pynkmuu tununoB. Oomue
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxkneunoseie kucnotel. JJHK u PHK. Ctpoenue HykiaenHOBBIX KHCIOT. HykieoTu bl
[punuun kommuiementapHoctu. llpaBmiio Yapragda. Crpykrypa JAHK — nBoiinas crupaib.
Mectonaxoxaenue u ononorndeckue Gpynkuu JJTHK. Bunsr PHK. ®yaknun PHK B kieTke.

Crpoenne Monekynsl AT®. Makposprudeckue cBsizu B Mosiekysne AT®. buonorunueckue
byakuun  AT®. BoccraHoBiieHHBIE TEPEHOCUMKH, UX (GYHKIUM B  KJIETKe. [pyeue
HYKIeo3uompugocgamol (HT®). CexBeHUpOBaHHE JHK. Memoowt 2eHOMUKU,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorusi: OMOXUMHUYECKHME U OMO(U3MUECKHUE WCCIIEeIOBAaHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYphl —Ouomonekyin. Moodenuposanue cmpykmypvl U (QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepuwiii ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UX HeNnPUPOOHBIX AHATI0208.

JdemMoHcTpanuu

[optpetst: JI. TTonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Caurep,
C. [Ipy3unep.

Jluarpammbl: «Pacnpenenenue XUMHUYECKUX 3JIEMEHTOB B  HEXHBOM  MPHUPOAEY,
«PacrnpenenieHue XUMAYECKUX JIIEMEHTOB B )KUBOU MIPUPOAE».

Tabnunel u cxembl: «[lepuoanueckas TabiuLa XMMHUYECKHUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOAB», «BemecTtBa B cocraBe oOpraHu3moBy», «CTpOeHHE MOJEKYNBI Oelkay,
«CTpyKTyphl O€TKOBOW MOJIEKYJbI», «CTpOCHHE MOJEKYJ YIJIEBOIOB», «CTpoeHHE MOJICKYJ
aununoBy», «HykienHoBble KUCIOTHIY, «CTpoeHHE MOJIEKYIbl ATD».

ObopynoBaHue: XUMUYECKast TOCy/1a 1 000pyI0BaHuE.

JlaGopaTopnasi padora «OOHapykeHre OEIKOB € TOMOIIbIO KAUECTBEHHBIX PEAKLIUI».

JlabopaTopHas padora «/ccnenoBaHue HyKIIEMHOBBIX KUCIOT, BBIIEJIEHHBIX U3 KIIETOK
Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue n yHKUMM KJIETKH

Tunbel KIETOK: dyKapHOTHYeCKass U Mpokapuotuueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHus KIETKH.

CrpoeHue mMpOKApHOTHYECKON KieTku. Kieroynas cTeHka OakTepuil u  apxeid.
Oco0eHHOCTH CTpOEHUS TeTepOoTPOPHON M aBTOTPO(DHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
pOJIb TPOKAPUOT B OMOLIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKAPUOTHUECKON KieTku. [lmasmaTudeckas memOpana
(mmazmanemma). CTpykTypa IUta3Matuueckod wmemOpanbl. TpaHCIOPT BEHIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponunaemocts mMemOpanbl. PabGora
HaTPHUI-KaTUEBOTO Hacoca. IHIOIMTO3: MUHOIIUTO3, (GaronuTos. Dk30uuTo3. Kinerounas creHka.
CrpykTypa 1 (yHKIIMH KJIETOYHOM CTEHKH pacTeHuil, rpuooB.

[urtommazma. [utozonb. Llutockener. JIBukeHne nuTOmiazMbl. OpraHouwabl KIETKH.
OnHoMeMOpaHHbBIE OpraHOWBI KIETKHU: dHAormnazMatudeckas ceth (JIIC), anmapat [Nombmxu,
JU30COMBI, UX CTpoeHHe U (yHKUIUU. B3auMocBs3b OJHOMEMOPAHHBIX OPraHOUIOB KJIETKH.
CrpoeHne TpaHYISApHOTO peTukynyma. Mexanusm Hanpasnenus 6eikog 6 OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CuHTE3  KJIETOUHBIX  MeMmOpaH. [maakuii  (arpaHyJsIpHBIN)
SHJOMIIA3MaTHYeCKuil petukymnyM. CekperopHas ¢yHkius anmaparta [ombmxu. Moougpurkayus



benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I on1b0xcu. TpaHCTIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kierounslii cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOMJBI KIJIETKU: MUTOXOHAPHUH, TUIACTUIBL. [Ipoucxoscoenue
mumoxonoputi u naacmuo. Cumbuoeenesz (K.C. Mepeoxckoscxuii, JI. Mapeynuc). CtpoeHue u
GYHKIIMM  MUTOXOHIApUNA U TmacTuia. [lepBUYHBIE, BTOPHYHBIE W CIOXKHBIC ILIACTHJIBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEUKOILJIACTHI  BBICIIMX
pacTeHun.

Hemem6pannbie opranousl kietku CTpoeHne U GyHKIIMH HEMEMOpPaHHBIX OPraHOUIIOB
KJIETKH. Pubocowmsl. Ilpomescymounvle Quramenmul.
MuxkpodunaMeHTbl. AKMUHOBbIEMUKPOPUIAMEHMbL. MpIiieuHbIe KJIETKU. AKmumnogvie
KOMNOHEHMbl HeMblueyHblX Kiemok. Mukpotrpyoouku. Kierounsii mentp. CrtpoeHue u
JIBUKEHHE JKTYyTUKOB M pecHUYeK. MHKpOTpyOOukH uuTomiasMel. lLleHtpuons. berku,
aAccoyuupoB8anmvle ¢ MUKpopuiamenmamu u Muxpompyoouxamu. Momopusie dbenxu.

SAnpo. Ob6onouka siapa, XpoOMaTHH, KapHoIlja3Ma, SJIPBIIIKH, UX CTPOCHUE U (QYHKIUU.
Snepublii GenkoBelii MaTpukc. [IpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HHTEp(hazHOM
aape. dyxpomamun u 2cemepoxpomamut. beaku XpoMaTUHa — TUCTOHBL. JuHamuxa s0epHou
06010uKU 8 MUmMo3e. H0epHulii mpancnopm.

Knerounsle  BkmtoueHusa. CpaBHUTENbHAs  XapaKTEPUCTHKAa  KIETOK  3YKApUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOIA).

JdemoHcTpauuu

Hoptpersr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuipl ¥ cxeMmbl: «CTpOEHHUE SYKAPUOTHYECKOW KIETKH», «CTpOeHHE 3>KUBOTHOMN
KIeTKN», «CTpOEHUE pacTUTENIBHON KIETKN», «CTpOeHHE MUTOXOHAPUNY, «Snpo», «CtpoeHue
MPOKAPHUOTUYECKON KIIETKH.

OO6opyioBaHME: CBETOBOM MHKPOCKOI, MHUKpONpEnapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparsl 0akTepuanbHbIX KJIETOK.

JlabopaTopHas padora «/3ydeHHne CTpOCHUS KIETOK Pa3IuYHbIX OPraHU3MOBY.

IMpakTuyeckas padora «/I3ydyeHue cBOMCTB KJIIETOUHON MeMOpaHbI».

JlabopaTopHas padora «lccienoBanue miasmMoin3a U JCIUIa3MOoJIN3a B paCTUTEIbHBIX
KJIETKaxX).

IIpakTuyeckas padora «/3ydyeHne ABMKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB U NPeBpallleHUE JHEPTUN B KJIETKe

AccUMUIISIIS ¥ TUCCUMUIISIIIASL — JABE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPO(HBI ©  reTepoTpodHBIM. YUacThe KHCIOpoJa B  OOMEHHBIX  IpoIleccax.
Ounepreruyeckoe obecrieueHne kieTku: mnpeBpaimeHue AT® B 0OMEHHBIX Mporeccax.
depMEHTATUBHBIN XapakTep peakiuil KJIeTOYHoro Merabonm3ma. DepMeHTHI, WX CTPOCHHE,
cBoiicTBa M MexaHus3M peiicTBus. Kodepmentbl. OTimuus (EpMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-MHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIMH OT Pa3IMYHbIX (PAKTOPOB.

[lepBuYHBIII CMHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCHUHTE3. AHOKCUSeHHbIU U
oKcucennvlli  pomocunmes y  6axkmepui. Ceéemocobuparowue nueMeHmsl U NUSMEHMbl
peaxyuonHozo yenmpa. Ponp xmopomactoB B mporecce GotocunTe3a. CBeToBas U TEMHOBasI
dazel. @omoovixanue, Cs, C. u CAM-munvt ¢pomocunmesa. TIponyKTUBHOCTh (HOTOCHHTE3A.
Bnustaue pa3nuuHbix GpakTopoB Ha CKOPOCTh OTOCHHTE3A. 3HaUeHHEe (DOTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPH(PHUIUPYIOIINE
OakTepuu, xeye300akTepun, cepoOaKTEpHUH, BOJOPOAHBIC OaKTepru. 3HAYCHHE XEMOCHHTE3A.

Anas’poOHbIe opranu3mbl. Bunel 6poskenus. [IpoaykTsl OpoXKeHHsS U MX HCIIOJIB30BaHHE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
00J1e3HEeH.



AdpoOHBIE OpPraHM3MBL. JTambl SHEPreTudeckoro oOMeHa. [ToATOTOBUTENBHBINA ITaIll.
['mukonu3 — 6eCKUCIOPOAHOE pACUICTIIEHUE TIIOKO3bI.

buonornueckoe okuciaeHue, WK KIETOYHOE JbIXaHUe. POib MUTOXOHAPHI B IIpoLiECCax
OHOJIOrHYECKOro OKHCJICHHUS. [Muknuueckue peakiuu. OxucnuTenbHoe
dochopmupoBanne. Snepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonuou ATD-cunmasvl. llpeumyiecTsa  a’poOHOTO MyTH OOMEHa BEIIECTB TeEpen
aHadpOoOHBIM. D(PPEKTUBHOCTH HIHEPTETUUECKOTO OOMEHA.

JdemoHcTpauuu

Hoptpersr: JIx. [Ipuctiu, K. A. Tumupsize, C. H. Bunorpanckuit, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «@OTOCHHTE3Y», «IJHEpreTudeckuii ooMmen», «buocuHTe3 Oemkay,
«Ctpoenne GpepMeHTay, «XEeMOCHHTE3Y.

O6opyaoBaHue: CBETOBOM MHKPOCKOI, 000OpYIOBAaHUE JJIsi IPUTOTOBJICHHS MTOCTOSTHHBIX
U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopunass pa6ora «/3yueHue KaTaJIUTHUYECKOM AaKTHMBHOCTH (EpMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaGopaTtopuass pa6ora «/3yyeHne (QEepMEHTAaTUBHOIO PpACIIEIUICHUS MEPOKCHAA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX.

JlaGopaTopuas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHUE MPOIIECCOB OPOKEHUS U JBIXaAHUSI.

Tema 7. HaciencreenHas uHgopManusa U peajau3anus eé B KiIeTke

Peaknun matpuuHoro cuntesa. IIpyHIMI KOMIUIEMEHTAPHOCTU B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsauus HacneacTBeHHOW uH(popMmanuu. ['eHEeTHYeCKHil KOJX, €ero CBOWCTBA.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMObBI TpaHCKpUNIUK: KOMIIJIEMEHTAPHOCTD,
aHTUIApPaLIEIbHOCTh, aCUMMETpUUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sransl. Yuactue TpancnoptHsix PHK B GnocunTtese Oenka. YcnoBus
ouocuHTe3a Oenka. KogupoBanne aMuHOKUCITOT. Postb pubocoM B OnocuHTE3€e Oernka.

Cogpemennvie npeocmasnenuss o cmpoenuu 2enog. Opranuzalus reHoma y IpoKapuoT U
JyKapuoT. Perymsammsi akTUBHOCTH TE€HOB Yy TmpokapuoT. I[wumore3a omepona (P. XKako0,
K. Mano). Monekynsapuvie mexanusmvl 3Kcnpeccuu 2enog y sykapuom. Ponv xpomamumna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpolieccoB B kieTke. Kietounslii romeocTas.

Bupycel — HeksieTouHble (DOPMBI )KU3HHU U 00NMUTaTHBIE apa3uThl. CTPOSHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaron. Kuznennviti yuxn JHK-cooepocawjux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycuble 3a0oneBaHusl uelnoBeKa, JKUBOTHBIX, pactreHuii. CIIMIA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MPOOIEMBI.

buoungopmamuxa:  uumeepayus u  amanuz  6onvwux  maccusog  («bigdatay)
CMPYKMypHuIX — Ouonocuyeckux  oaumvix. Hanomexnonocuu 6 oOuonocuu u  meouyure.
IIpoecpammupyemvie pynkyuu 6enxos. Cnocobsbt 00cmasKu 1eKapcma.

JdemoHcTpauuu

Hoptpetsr: H. K. Konsuos, J. U. iBanoBckuii.

Tabmumbl ~ w cxeMmbl: «buocunTe3 Oenka», «leHernueckuii kom», «Bupycsm,
«bakrepuodaru».

IIpakTuyeckasi padora «Co3nanue MOJEIN BUPYCA».

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH
Knerounsnii 1mmkn, ero mepuoabl u perymsuus. Mutepdasza m muro3. OcobeHHOCTH
MpOIIECCOB,  MPOTEKalIMMX B  HHTEp(asze. ITogroroBka  KJIETKH K  JIEJIEHHIO.



[IpecunTeTYECKU(MTOCTMUTOTUYECKHU), CUHTETUYECKHI u MMOCTCUHTETUYECKU I
(MPeMHUTOTUYECKHI ) TTIEPUOIBI HHTEP(a3HI.

Matpuuneiii  cunres JHK — perumkamms. Ilpunnuner  permukanmu — JIHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIM  CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHusm
perumkamuu - JIHK.  Xpomocomsl. CtpoeHune xpomocoMm. Tenomepsl M TeloMmepasa.
XPpOMOCOMHBIN HA0Op KIETKH — KapUOTHUI. JIMIUTOMAHBIA M TaruIOUIHBIA HAOOPBI XPOMOCOM.
I'omonorununeie xpomocomsl. [10710BbIE XPOMOCOMBI.

Jenenne knetkn — mMuTo3. CTaguum MUTO3a U MPOUCXOAAIIME B HUX IMPOLECCHL. THIIBI
muto3a. Kapuokunes u nutokrnnes. buonornueckoe 3HadeHUE MUTO3a.

Perynsmus mutoTHUecKoro Iukia KieTkd. [Iporpammupyemasi kiieTouHass Trubenbp —
arnomnTo3.

Krnerounoe snpo, XxpoMmocombl, GyHKIIMOHATIbHAs TeHOMUKA. Mexanuzmbl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay — buoungopmamuvecxkue
Mooenu hYHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanuu

Tabmuibl U cxembl: «OKU3HEHHBIN UK KIETKH», «Mmuto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanusa JJHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpompenapaTbl: «MHUTO3 B KJIETKaX KOpeIKa
JTyKay.

JlaGopaTopHas padora «/3ydyeHre XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTax».

JlaGopaTopuas padora «HaGmoneHne MUTO3a B KJIETKaX KOHYMKA KOpeIlIKa Jyka (Ha
TOTOBBIX MUKpOIIpEnaparax ).

Tema 9. CTpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHuzMoB. OJHOKIETOYHBIE, KOJIOHHAJIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HENIEATEIbHOCTH OJTHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeH, OHOKJIETOUHbIEC TPUOBI, OTHOKJIETOYHBIE BOJIOPOCIH, Ipyrue NpoTUCThl. KomoHnanbHble
OpraHU3MBI.

B3anmocCBA3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, Opranbl U CUCTEMBI OPTaHOB.
OpranusM Kak enuHoe 1enoe. ['omeocras.

Txanu pacrenwit. Tumel pacTUTENBHBIX TKaHEi: oOpa3oBarenbHas, IOKPOBHa,
POBOASIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTPOEHHMsI, PYHKIHUNA U pacHOIOKEHUs
TKaHE! B OpraHax pacTeHUM.

TkaHu KUBOTHBIX W 4YeJIOBEKa. THWIBI JKUBOTHBIX TKaHEW: JIHUTEIUaIbHAasi,
COCMHUTENbHAS, MBbIlIeuHas, HepBHAs. OCOOCHHOCTH CTPOEHUs, (QDYHKIMHA M PACIONOKEHHS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble W TE€HEpaTUBHBbIE OpraHbl pacTeHuil. OpraHbl U CHUCTEMBI
OpraHOB )KMBOTHBIX U 4esioBeKa. DyHKIIMU OpraHOB M CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTsl OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIil 1 BHYTpeHHHI ckeneT. CTpOeHUEe U TUIIbI COSIMHEHUS
KOCTEH.

JIBu>keHne OpraHu3moB. JIBuKeHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUTHOE,
KT'YTUKOBOE, PECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHHUH: TPONU3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOUHBIX KUBOTHBIX M UeloBeKa: MbleuHas cuctema. Pediexc. CkenerHeie
MBIIIIIBI U UX paboTa.

[Intanne oprann3mMos. llornomenne BoJbl, YIJIEKUCIOTO ra3a 1 MUHEPAJIBbHBIX BEIIECTB
pactenusiMu. [luTaHue >KMBOTHBIX. BHYTpPHUNOJIOCTHOE M BHYTPUKIETOYHOE MHUIIEBapEHUE.
[InTaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOIO TpakTa. llumeBapurenbHbIe
xeinesbl. [InmeBapuTenbHas cucTeMa 4eJloBeKa.



Jlpixanue opranm3moB. Jlpixanue pacteHuil. Jlpixanwme XuBOTHBIX. [Iuddy3us razos
yepe3 MOBEPXHOCTh KieTku. KokHoe npixanwe. JlprxatenbHass TOBEpXHOCTh. JKabGepHoe u
NEroyHoe JpIXxaHue. JIpIxaHWe TO3BOHOYHBIX JKUBOTHBIX U YEJOBEKa. OBOJIOLUOHHOE
YCIIOKHEHUE CTPOECHUs JIETKUX IMO03BOHOYHBIX JKUBOTHBIX. JlbIXaTelbHas CHCTEMa YEJIOBEKA.
MexaHu3M BEHTUISIUU JAETKUX Y NTUI U MIEKONUTAIOUX. Perymsus npixanus. [{pixareabHbie
00BEMBL.

TpaHcnopT BellecTB y OpraHu3MOB. TpaHCIOPTHBIE CHCTEMBbI pacTeHUU. TpaHcropt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucreMa u €€ opradbl. KpoBeHocHass cucrema
NIO3BOHOYHBIX JMBOTHBIX M uejoBeka. Cepaue, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpaIeHHsl.  OBOJIIOLIMOHHBIE  YCIOXKHEHHS  CTPOEHUSI  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ perynsims.

Brinenenne y opranusmoB. Beimenenwe y pacteHuil. BbineneHwe y KUBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbl BbiaeneHus. DuibTparusi, Ccekpenus U obpaTHOe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiJeNeHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cucTeMaMu. BplieneHrne y MO3BOHOYHBIX JKUBOTHBIX U ueioBeka. [loukw.
Crpoenue u pyakuunonupoBanue Hepona. OOpa3oBaHHE MOUYH y YEIOBEKA.

3ammrTa y OpraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil u
LIUACTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHON U
XUMHUYECKOU 3aIUThI. OUTOHITU/IBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX MNpPOM3BOJHBIE. 3amuTa
opranuzMa otT Ooje3Heil. VMmyHHas cucreMa uenoBeka. KIETOUHBII M TyMOpalbHBIH
UMMYHUTET. Bposk1€HHBIN 1 TPHOOPETEHHBIN creruUIecKii UMMYHHUTET. Teopus KIIOHATBHO-
cesiektuBHOro nMMmynurera (I1. Opnmux, ®. M. bepnert, C. Tonerasa). BocniaaurenbHble OTBETHI
opranu3MoB. Posib BpoxkIEHHOTO UMMYHHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxxumocts M peryisiuus y OpraHu3MoB. Pa3apakumMocTb y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apa)kuMOCTh U peryisinus y pacTeHuil. POCTOBbIE BEHIECTBA M UX
3HauYEHUE.

HepBhas cuctema u pediexropHas perynsuusi y >XMBOTHbIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTxeisl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX UBOTHBIX. Pedinexc u pedrexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHas perynasiuus M SHAOKPUHHAs CHCTEMA >KMBOTHBIX M 4esloBeka. JKenes3bl
SHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JIelCTBUE TOpPMOHOB. B3anMOCBA3b HEPBHOW H
SHJOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas cucTeMa.

JdemMoHcTpanuu

Hoprper: U. I1. ITaBnos.

Tabmuuel 1 cxembl: «OTHOKIETOYHBIE BOIOPOCTH», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmme», «OpraHbl IIBETKOBBIX pacTeHUl», «CHUCTEMbl OpPraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHYTpEHHEE CTpOEHUE HACEeKOMBbIX», «TkaHuM pacTeHU»,
«KopueBwie cuctembl», «CtpoeHue ctednss», «CTpoeHHE JHMCTOBOM IIIACTUHKHY, «TkaHM
JKUBOTHBIX», «Ckener yenoBekay, «llumeBaputenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHass cucrtema», «HepBHas cucrema», «Koxa», «MpimeyHas cucremay,
«BpiienurensHas cucremay, « JHJIOKPUHHAS cucTemay, «CTpoeHue MbIIIby, «MIMMyHUTETY,
«KumeunononoctHele», «CxeMa nuTaHus pacTeHUi», «KpOoBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHHue J0KJI€BOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema mnarymku», «HepBHas cucrema
npecMmbIkaromuxcs», «HepBHas cucrtema ntuny, «HepBHas cucteMa MIIEKONUTAIOIINAXY,
«HepBHas cuctema yenoBekay, «Pediekcy.

O0opyaoBaHKE: CBETOBOW MUKPOCKOIN, MUKPOMpPENapaThl OJHOKIECTOYHBIX OPTaHU3MOB,
MUKpOIpenaparsl TKaHEH, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, JKUBBIC
IK3EMILISIPhl KOMHATHBIX PACTCHHM, TepOapuu pacTeHUN Pa3HBIX OTIENIOB, BIaKHBIE MpemapaTsl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIMH OECIIO3BOHOYHBIX KMUBOTHBIX, CKEJIET YEIOBEKa,




O60py2[OBaHI/IG A ACMOHCTpaluK  MMOYBCHHOTO W BO3AYIIHOI'O IMUATAHUA paCTeHHﬁ,
pacuieruieHus Kpaxmaiga © OeJKOB TMoj JelcTBHEM (EepMEHTOB, 0OOpyIOBaHUE IS
ACMOHCTpal OIBITOB MO U3MCPCHUTIO JKU3HEHHOM EMKOCTH HéI‘KI/IX, MEXaHUu3Ma AbIXaTCIBbHBIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydeHne TKaHEN paCTEHUI.

JlabopaTopHas padora «/3ydyeHne TKaHEN )KUBOTHBIX».

JlabopaTopHas padora «/3ydeHre OpraHoB LIBETKOBOI'O PACTCHUS».

Tema 10. Pa3MHO:KeHHe U pa3BUTHE OPraHNU3MOB

@opMBl pa3MHOXKEHHUS OPraHU3MOB: Oecrioynioe (BKIIOYash BEreTaTUBHOE) M IOJIOBOE.
Buael 6ecrnionoro pa3MHOXKEHUA: MOYKOBaHUE, CIIOPYJISIUS, (pparMeHTalHsl, KIOHUPOBaHHE.

[TonoBoe pasmuoxkenue. I[lonoBwie kieTku, wianm ramersl. Meio3. Craguun wmeio3sa.
IToBenenue xpomocoM B meio3e. Kpoccunroep. buonornueckuii cMpIci Melo3a M TOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pas3Butue. [‘ameroreHes y KUBOTHBIX. [loJOBBIE  JKeye3bl.
OO0pa3oBaHue U pa3BUTHE TMOJIOBBIX KieTOK. CrepmaTtorene3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

OmiogoTBOpeHHE M SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOAOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa O Pa3BUTUU
opranu3MoB. Mopghozenez — oOna u3 enasuvix npobaem smopuonocuu. Konyenyus mopgozenos
u modenu mopghozenesa. Craguu aMOpHOreHe3a KUBOTHBIX (Ha MpUMepe JIATyIKu). J[poOienue.
Tunsl npoGnenus. [Jemepmunuposannoe u HedepMuHuposanHoe opoobnenue. bracmyna, munvl
onacmyn. OcOOEHHOCTH POOJICHUS MIIEKONMUTAIOIIUX. 3apOJIbIIIEBEIC JIUCTKH (TACTPYJISIIHS).
3akjiaJlka OpraHoB W TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOE BIMsAHME YacTeu
pa3BHBAIOIIETOCS  3apojbiia (IMOpUOHANBHAS WHAYKIMS). 3akiajka I[JIaHa CTPOCHHS
J)KUBOTHOTO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOACHCTBUH TE€HOB. BrusHue Ha
AMOPHOHAIILHOE PAa3BUTHE PA3IUYHBIX (PaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButme xuBOTHBIX. [locTamOpuoHanpHBIM Tmepuon. I[Ipsmoe u HempsiMoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO U HEMPSIMOTO PA3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta XUBOTHBIX. DaKTOpbl PETYISIIUUM POCTa >KUBOTHBIX M uyenoBeka. Cranuu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uesioBeka. [leprojpl OHTOreHe3a dYelloBeKa.
CrapeHue u cMepTh Kak OMOJIOTHYECKHUE MTPOIECCHI.

Pasmuoxxenue u passutue pacrenuit. ['amerodur m cnopodut. Melio3 B KM3HEHHOM
mukie pacreHuil. OOpazoBaHue crop B Ipolecce Meiosza. [‘ameroreHes y pacTeHUil.
OII0g0TBOPEHNE U PA3BUTHE PACTUTEIBHBIX OpPraHu3MoB. [[BOWHOE OIJIOAOTBOPEHUE Y
I[BETKOBBIX pacTeHuii. OOpa3oBaHUE U Pa3BUTHE CEMCHH.

MexaHu3MBbI pEryIsiuy OHTOTE€HE3a Y PACTEHHUI U )KUBOTHBIX.

JdemMoHcTpanuu

[Moptpertst: C. I'. Hapamun, X. [lIneman.

Tabnuuel u cxembl: «BereraTuBHOE pa3zMHOKeHHE», « TUITBI OECONIOro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHaAb», «Pa3MHOXeHHE »HBIVIEHBD», «Pa3MHOXKEHHE THAPBI»,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHe SMIEKICTKA U CIIEPMATO30UIa»,
«OcHoBHBIE cTaauu OHTOreHe3an, «lIpsMoe m Hempsimoe pa3BuTHE», «Pa3BUTHE MaillCKOro
Kykayn, «Paszsurue capanum», «Pa3BuTHe JATYIIKN», «/[BOMHOE OIIOIOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHne ceMsiH OAHOAOJBHBIX M JABYAOJBHBIX pAaCTCHUN», «KW3HEHHBIA ITUKII
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <«COKHW3HEHHBIH LMK [AaOPOTHUKAY,
«KU3HEHHEIN UK COCHED).

OO6opynioBaHME: CBETOBOM MHUKPOCKOIIL, MUKpOIpenaparsbl SIUIIEKIIETOK u
CIEpMaTO30MA0B, MOAENb «L{MKII pa3BUTHUS JATYLIKI.




JlabopaTtopHass pabora «/I3ydeHHe CTpOCHHS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckas padora «BblsiBIeHNE NPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
AKHBOTHBIX».

JlabopaTopHasi paboTa «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYNBOCTH OPraHM3MOB

Hcropus CTaHOBJECHHMS W PAa3BUTHA TeHETUKUM Kak Hayku. Paborer I'. Mennens,
I'. ne ®puza, T. Moprana. Pons oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTHUU TeHeTHKH. PaboTer H.
K. Konbuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H.
B. TumodeeBa-Pecorckoro.

OCHOBHbIE T€HETUYECKUE TTOHITUSL U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJlJIEJIbHbIE
TeHbl, albTEPHATUBHBIC NPU3HAKH, JIOMHHAHTHBI M PpELECCHUBHBIA MpPHU3HAK, T'OMO3HUIOTA,
TeTepO3UroTa, YHCTas JIMHUSA, THOpUABI, TeHOTUN, (heHoThrn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMIECKUI, MOJICKYISIPHO-TEHETUYECKUM.

JdemMoHcTpanuu

[optpertst: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. U. BaBunos, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. TumodeeB-PecoBckuii.

Tabaunel U cxembl: «MeToJIbl TeHETUKNY, «CXEeMBbI CKPEIIUBAHUS.

JlaGopaTopuasi padora «/{po3o¢puia kak 00BEKT reHETUYECKUX HCCIECTOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH eAMHOOOpa3us
ruOpuioB mepBoro mokoyieHus. IIpaBuno momuHupoBaHus. Bropoi 3akoH MeHmens — 3aK0H
paciernieHus mpu3HakoB. [{uTomornyeckie 0CHOBBI MOHOTHOPHIHOTO CKpeliuBanus. [ unoresa
YUCTOTHI TAMET.

AHanu3upyromiee  ckpenBaHue.  [IpoMexXyTouHbId — XapakTep  HaclIeIOBaHMS.
Pacuiennenue npu3HakoB MpH HETIOJTHOM JTIOMUHHUPOBAHUMU.

JuruOpugHoe CcKpemuBaHue. TpeTuil 3akoH MeHaens — 3aKoH HE3aBHCHUMOTO
HACJICJIOBaHMsI MPU3HAKOB. [[uTONMOrNYeCKe OCHOBBI AUTUOPUTHOTO CKPEIBAHUS.

CueruienHoe  HacnefoBaHue — mpu3HakoB. PaGotrel  T. Moprana.  CueruieHHOE
HAcJe/J0BaHHE TEHOB, HapYUIEHUE CIEIUICHUS MEXAy TeHamMu. XpOMOCOMHAas TEOopus
HACJIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXaHHM3M OIPENEICHUsI 10J1a. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOTramMeTHBI M TeTeporaMeTHbIM MoJ. ['eHeTuyeckas CTPYKTypa IMOJOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIVIEHHBIX C TOJIOM.

I'enotun kak nemnoctHas cucteMa. [lnedoTpomnusi — MHOMXKECTBEHHOE [IEMCTBHE TEHA.
MHoxecTBeHHbIN ajuienu3M. B3auMmopeiicTBue HealeNnbHBIX T'eHOB. KOMILJIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeTdeckuil KOHTPOJIb pa3BUTUA PACTEHUM, JXKUBOTHBIX M YEIOBEKA, a TaKXKe
(GU3MONOrMYecKUX TPOLECCOB, TMOBENECHHUA U KOTHUTHBHBIX (QyHKIM. ['eHeTnueckue
MEXaHHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO3SMH — MAPA3UT» U «XO3SIHH —
MUKpoOnomy». ['eHeTHUeckne acreKThl KOHTPOJII U U3MEHEHHUs HacleZCTBEHHON MH(OpMAaIiK B
MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

Iloprpersr: I'. Mennens, T. Mopras.

Tabmuimsl u cxemsbl: «IlepBeiii U BTOpOi 3akoHBI MeHaenss», «Tpetuit 3axkoH Menaensy,
«Ananuzupymoliee ckpeuupanuey, «Hemnonnoe gomuaupoBanuey, «ClemnieHHOE HaclleJOBaHUE
MPU3HAKOB y Apo3oduibhy, «I eHeTuka nonay, «Kapuorumn yenoekay, «Kapruotun aApo30¢puiib,
«Kapuotun ntuiisl», «MHOXKECTBEHHbIN alienTu3m», «B3anmoielicTBre reHOBY.




OO6opynoBanue: MOJENb Ui JEMOHCTPAIMK 3aKOHOB €IMHO00pa3usi THOPUI0B MEPBOTO
IIOKOJIEHUSI U PACUICTJICHUs IMPU3HAKOB, MOJENb JUIsl JEMOHCTPALMU 3aKOHA HE3aBHCHUMOTO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb Ul IEMOHCTPALlUU CLEIJIEHHOI'O HACIEN0BAaHUs IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpomipenapar: «Jpozoduay.

IpakTnuyeckas padora «/3yueHne pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIUBAHHS Y
JPO30(UITBIY.

IpakTnueckas padora «/3ydeHue pe3ynbTaToOB AUTHOPUIHOTO CKPELIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumopeiictBue renotuna u cpeasl npu (popmupoBaHuu (enotumna. M3MeHUMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKU. BuUIbI  U3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MoaudukanonHas U3MeHUYUBOCTh. Posib cpenbl B popMHUpPOBaHUN MOJIUGPUKAITOHHON
n3meHunBocTH. Hopma peaknuu npusHaka. BapuannoHHBIA psj ¥ BapualMOHHAs KpHUBas
(B. Uoranncen). CroiicTBa MOAH(PUKAITMOHHON N3MEHYUBOCTH.

'enoTunuueckass n3MeHYMBOCTb. (CBOWCTBA T€HOTHUIIMYECKOW WM3MEHUYUMBOCTH. Buibl
TeHOTUITUYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatuBHas W3MEHYMBOCTH. Meii03 U MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOM
U3MEHUYUBOCTH. POJTh KOMOMHATUBHON H3MEHYMBOCTH B CO3JJaHUM T€HETUIECKOTO pazHOOOpa3us
B [IpeZieJIax OJTHOTO BHU/IA.

MyrtarmonHass MU3MEHYMBOCTh. Buibl MyTamuii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYUUMPOBAaHHbIE MYyTAalMHU. SIE€pHBIE M LUTOILUIA3MAaTUYECKHE MYTallUH.
Comaruueckre W MOJOBble MyTauuu. [IpUYuMHBI BO3HUKHOBEHHUsI MyTaluid. MyTrareHbl M HX
BIMSHHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Ipouecca. 3aKOH TOMOJIOTHYECKHX
psnoB B HacnenctBeHHoW wusMmeHunBoctu (H.W. BaBunoB). BHesngepHass M3MEHYHBOCTH H
HAaCJIEJACTBEHHOCTD.

Onueenemuxa u 3NUSEHOMUKA, PONb INUSEHEMUYECKUX (DAKmopos 8 HACAe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanuu

[optpetst: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabnouiel 1 cxembl: «Buapl HU3MEHUUBOCTHY, «MoOAU(PUKAIMOHHAS H3MEHYUBOCTHY,
«KoMOMHATHBHAS  M3MEHYMBOCTDLY, «Meitio3y, «On1010TBOPEHUEY, «I"eHeTHUeCKIE
3a00JIeBaHUS YEIIOBEKay, «BUIbI MyTaIuii».

O6opynoBaHue: )KUBble W TrepOapHble SK3eMIUISPbl KOMHATHBIX PacTEHHM, PHUCYHKH
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JlabopaTopuasi  pa6ora «lccieqoBanne  3aKOHOMEpPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYUBOCTH. [locTpoeHre BapraliMOHHOTO psijia ¥ BapUaLMOHHOU KPUBOW».

IIpakTnyeckas padora «Myranuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIpenapaTax).

Tema 14. I'eHeTHKa YejloBeKa

Kapuotun uenoBeka. MexayHapo/Has mporpamMma HCCIIEIOBAaHUS T€HOMa YEJIOBEKa.
MeToapl U3y4YeHHS] TEHETUKH YEeJIOBEKa: TCeHEATOTHYECKU, OJM3HEIIOBBIA, ITUTOTCHETUUECKHH,
NONYJSALUOHHO-CTATUCTUYECKUN, MOJIEKYsipHO-TeHeThYeckuil. CoBpeMEHHOE OIpeesieHue
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHHUE, B TOM YucIie ¢ momortbio [TI[P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEeapacnoyiOKEHHOCThIO. 3HAYEHUE MEIULMHCKOW TEHETHUKU B
HpeI[OTBpaH_ICHI/II/I U JICHCHUU TCHECTHUYCCKHUX 3360H€BaHHﬁ YCJIOBCKA. MC,Z[I/IKO-I‘CHCTI/I‘ICCKoe
KOHCYJbTHpOBaHue. CTBOJIOBBIC KICTKU. [IOHATHE «T€HETHYECKOTO IPy3a». DTHYECKUE aCTICKThI
HCCH@I[OBaHI/Iﬁ B 06.HaCTI/I pel[aKTI/IpOBaHI/IH T'€HOMA U CTBOJIOBBIX KJICTOK.



I'enetnueckue (pakToOpbl MOBHIIIEHHONW YYBCTBUTEIBHOCTH YEIOBEKa K (PU3MUECKOMY U
XUMHUUYECKOMY 3arps3HEHHUIO OKpyXKaromeh cpenbl. ['eHeTmdeckas IpenpacrnoiaokeHHOCTh
YCJIOBCKA K IIaTOJIOTUAM.

JdemoHcTpaumuu

Tabmuuer u cxembl: «Kapuotun yenoBeka», «MeToabl U3YYEHUSI TEHETHKH YelIOBEKay,
«['eneTnyeckue 3a001€BaHUS YETOBEKaY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOMN.

Tema 15. Cesiekuiusi OpranHn3mMoB

JloMecTukanuss M CeJleKUMs. 3apoKICHHE CENeKIMH M JAOMecTHKauuu. YueHue H.
W. BaBmoBa o IleHTpax MNPOWCXOXKACHUS W MHOTO00pasus KyJbTYpHBIX pacTeHuid. Poib
CEJIeKLIUU B CO3JIaHUU COPTOB PacTeHUM U Mopo] >KUBOTHBIX. CopT, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAZIOB B HaclencTBeHHOUW n3MmeHunBoctu H. WM. BaBuiiosa, ero 3Hauenue s
CENIEKIIMOHHOM paboTHI.

Meroapl  ceneKIMOHHOW  paboThl.  VICKyCCTBEHHBIH  OTOOp:  MacCOBBIA |
WHAUBUAYAIbHBIN. JTanbl KOMOWHAIIMOHHOW celeknuu. lcmpiTaHue MpPOU3BOIUTENCH TIO
noTOMCTBY. OTOOp 1O TE€HOTHUIY C IOMOINBIO OIEHKH ()EHOTHUIIA TOTOMCTBA U OTOOp MO
reHoTuny ¢ nomoisto ananuza JJHK.

HckyccTBeHHBIM MyTareHe3 KaK METOJA CEJICKIIMOHHOW paloThl. PamuanvoHHBIR U
XUMUYECKH MyTareHe3 KakK WCTOYHHK MYyTallMii y KYJIbTYpPHBIX ()OpM OpPTraHHU3MOB.
Hcnonp30BaHME TEHOMHOTO PEIAKTHPOBaHHMS W METOJAO0B pekoMOumHaHTHBIX JIHK s
MOJIYYEHUSI UCXOJIHOTO MaTepuaa Jiisl CEJeKIUH.

[Tonyyenne mnonummonnoB. BHyTpuBuaoBas rulOpuamu3anus. bIu3KopoiACTBEHHOE
CKpeIUBaHue, WK UHOpUIUHT. HepoacTBEeHHOE CKpeluBaHue, Wik ayrOpuanHr. ['eteposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekuuu. OtganéHHas TuUOpUaU3aLUAL.
[Ipeononenue Oecraoauss MEXBUAOBBIX THOPUIOB. JIOCTHXKEHUS CENEeKIMH PACTCHHH W
JKUBOTHBIX. «3e1EHAs pegoNOYUsLY.

CoxpaHeHre M M3y4Y€HHE T€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX JUKUX
ponauyeil 1 co3/1aHusl HOBBIX COPTOB U TUOPUJIOB CEIbCKOXO3IUCTBEHHBIX KYIbTYp. M3)yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcami CenbCKOX03AUCMBEHHBIX U NPOMbICIO8bIX
JHCUBOMHBIX 8 YETIAX VIYUULeHUsT CYWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, NUHUL U KPOCCO8, 8
MOoM Yucie ¢ npUMeHeHuemM CO8PEMEHHbBIX Memo008 HAYYHbIX UCCIe008AHUL, Nepedosblx uoell u
NnepCcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpanuu

optpetsl: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabaunel U cxembl: «L{eHTpbI MPOUCXOKACHUS U MHOTOOOPa3Hsl KyJbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTHUYECKHX PSJOB B HACIEACTBEHHOM H3MEHUMBOCTWY», «METONbl CeleKIuny,
«OTtnanénnas rudpuan3anusy, «MyTareHesy.

JlabopaTopHas padora «/3ydeHHe COPTOB KyJbTYPHBIX PACTEHUHM U IOPOJ JOMAIIHUX
JKUBOTHBIX).

JlabopaTopHas padora «/3ydeHre METOOB CEIIEKIIUNA PACTCHUIN».

IIpakTuyeckasi padora «lIpuBuBKa pacTeHUII».

Ikckypeust «OCHOBHBIE METO/BI U JTOCTHIKECHHUS CEIEKIIMM PACTeHHUH U JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035CTBO, B Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BUOTEeXHOJIOTHA U CHHTETHYECKAs OUOJIOrus
OOBEKTHI, HCHOJb3yeMble B OHWOTEXHOJIOTHH, — KIJIETOYHBIE U TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,



MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENHE. MUKpOOHOIorndeckuii cuaTe3. OObEeKTHI
MUKpoOHoornyeckux TexHosaoruii. [IponsBoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.

Co3nanve TEXHOJOTMM M HMHCTPYMEHTOB  IIEJICHANPABIEHHOTO U3MEHEHHUS U
KOHCTPYHPOBAHHUs TEHOMOB C II€JIbIO MOJYYE€HHUSI OPraHU3MOB U X KOMIIOHEHTOB, COJIEpKaIlINX
HE BCTPEYAIOIINECS B IPUPOAC OMOCHHTETUYECKHUE MY TH.

Knerounas mnxxkenepusi. MeToapl KylbTypbl KJIETOK W TKaHEW PACTEHUH W KUBOTHBIX.
Kpuobanku. Comaruueckas rubpuamzanus M cOMaTHUecKuil smOpuorenes. lcmonb3oBanue
TariOnJIOB B CENEKLUMM pacTeHuil. [lonyuenue monoxnonanvHvlx auwmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NOJUKIOHATILHBIX aumumen 8 meouyure. VICKycCTBEHHOE OIJIOZIOTBOPEHHE.
PekoHCTpyKIIMSI SWLEKIETOK M KIOHUPOBAHWE >KMBOTHBIX. MeTOJ TpaHCIUIAHTAUHUU sAEp
KIIETOK. TexHonocuu 0300po6neHus, KyIbMusUpo8aHus U MUKPOKIOHAILHOO PA3ZMHONCEHUs
CeNbCKOXO3AUCTNBEHHBIX KYIbIYD.

XpOMOCOMHas U TeHHasl NUHKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYUPOBaHUE
pexomOunanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJOTUYECKHE ¥ OSTUYECKHE MPOOJIEeMbl TeHHOM
WHKEHEPUH.

Menunuackue  OmorexHonoruu. [loctreHomuas 1mdpoBas wmeawnmua.  [IP-
IUarHocTrka. MeTa0oJIOMHBIN aHajau3, TeHOIEHTPHUYECKUH aHaau3 MpoTeoMa YelIOBEeKa I
OIICHKH COCTOSIHUSA €r0 30pOBbs. Vcnonb30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-6uounxeHepus s pa3pabOTKu (yHIaMEHTANIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHMSI KOMIUICKCHBIX TKAaHEW COYETaHWEM TEXHOJOTHH TpEXMEPHOro OWONMPHHTHUHTA U
ckaddonaunra s peuieHus 3a1a4 NepCoOHATN3UPOBAHHON MEIULIMHBI.

CozaHue BEKTOPHBIX BAKIUH C IENBbI0 0OECTeYeHHs] KOMOMHUPOBAHHOW 3alllUTBI OT
Bo3Oyauteneri OPBU, ycraHoBieHHE MOJICKYJIAPHBIX MeXaHu3MOB (yHKiuonupoBanus PHK-
COJIep KalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YETTOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuiet ~ u  cxemsbl: «lcnonp30BaHWe  MUKPOOPTaHU3MOB B MPOMBINIJICHHOM
IIPOU3BOJACTBEY, «KiteTouHas nHKeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckasi padora «llonydeHne MOJIOYHOKUCIBIX IPOTYKTOBY.

Ikckypeus «bHoTEXHONIOrMS — BakKHEWIIas NMPOM3BOAMTEIbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTRO)Y.

11 KUIIACC

Tema 1. 3apo:xaeHue u pa3BuTHE IBOJTIOIHOHHBIX NIPEACTABJICHN B O0HOJIOTHHI

OpomonnonHass Teopusi Y. Jlapsuna. [Ipeanochbuik BO3HMKHOBEHUS JapBUHHU3MA.
Ku3np u HayuHas nedrenpHocTh Y. JlapBrHa.

JIBwkymue cuibl dBomonuu  BugoB 1o Y. JlapBuHy (BbICOKass HMHTEHCHUBHOCTD
Pa3MHOXXEHHSI OPTaHW3MOB, HACJIEJICTBEHHAs HW3MEHUYUBOCTh, OOpb0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmrnenne cuntetnueckord Teopuu HdBomouuu (CTD). HeiitpanbHas Teopus
sBomtonnd. COBpEMEHHasi SBOJIONMOHHAS OHOJIOTHS. 3HAaYeHUE DBOJIIOIMOHHOW TEOPHH B
(GbOopMUPOBAHNUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpauuu

Hoptpetsl: Apuctorens, K. Jlunne#t, XK. b.Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. {apsuH, C. C. YerBepukos, 1. W. llImansraysen, Ix. Xonaeitn, /. K. benses.

Tabmuuer u cxembl: «Cuctema xuBoil mpupos! (o K. JIunuero)», «JlecTHHIa KHUBBIX
cymectB (o Jlamapky)», «Mexanu3m GOPMHPOBAHUS TPUCIIOCOOJICHUM Y pacTeHU u
KHUBOTHBIX (1o Jlamapky)», «Kapta-cxema mapmpyrta nyremectBust Y. Jlapsuna», «Haxonku
Y. Hapsuna», «Dopmbl 00pb0OBI 3a cymiecTBoBaHue», «llopoasl romydeii», «Muoroobpasue




KYJBTYpHBIX (popM KamycThl», «I1opojabl TOMaITHUX >KUBOTHBIX», «CxemMa 00pa30oBaHMs HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHUS ABMXKYIIUX CHJI 3BOJIONUNY, «OCHOBHBIC
MOJIOKEHUS CUHTETHUECKON TCOPHUU SBOJJIOLIAND.

Tema 2. Mukpo3BoJIIOIIHS U €€ pe3yJibTaThl

[Momynsimust Kak dJIeMeHTapHas eAuHHIa SBOMIONNH. COBPEMEHHBIE METOIBI OILEHKH
TeHETUYECKOTO pa3HO00pa3us U CTPYKTYphI MONysiuil. MismeHeHune reHopoHaa MOMyIsSIUU KaK
DJIIEMEHTApPHOE DJBOJIIOIIMOHHOE SIBICHHE. 3aKOH TIeHeTHYecKoro paBHoBecus JIx. Xapmwu,
B. Baitn6epra.

DOnemMeHTapHbIe (AKTOPHl (ABMKYIIHE CHIIBI) JBOJIONUU. MYyTAallMOHHBIA TIPOIECC.
KoMmOuHatuBHass m3MeHUYMBOCTh. Jlpeid reHoB — ciydaiiHble HEHANpPaBJICHHBIC W3MEHEHUS
4acTOT ajuienedl B momynsnusx. OGGeKT OocHoBaTeNs. dhgexkm OYMbLIOUHO20 20PIbIUUKAL.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u credcmeus. Illposenenue 3¢hgexma
Opeucha cenoé 6 Oorbuwiux u manvix nonyaayusax. Murpauuu. M3omsamus  TOMySIsIIHA:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoIyKTHBHAS).

EcrecTBeHHbI 0TOOp — Hampapisromuil (akrtop 3Boitoruu. DOpMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIIM3UPYIOMINUMA, pa3pbiBarommi (au3pyntuBHbIA). [lomoBoit otbop.
Bo3HHKHOBEHHE U YBOIIONNS COIMATILHOTO MMOBEICHUS JKUBOTHBIX.

[IpucnocoOaeHHOCT, OPraHU3MOB KakK pe3ylbTaT MHKPOIBOJIOLMU. BO3HUKHOBEHHE
npucnocoOiaeHnuit y opranuzMoB. ApomMopdo3bl U uanoagantauuu. [Ipumeps! npucnocodieHuit
y opraHu3moB: Mmopdomornueckue, (QU3NOIOTHYECKHE, OMOXUMHYECKHE, TIOBEICHUYECKHE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHNU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpazoBaHue kak pe3yabTaT MHKPOIBOIOIHH.
W3onauuss — ximoueBoil (akrop BumooOpasoBanus. Ilyrh u crmocoObl BHIOOOpa3OBaHMSL:
ajutonatpuieckoe  (reorpaduyeckoe), CHMMIATPHUECKOoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurmmonau3anusi, ruOpuan3anws). JJTuTeTbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OHMOJIOTHUUECKOTO PA3HOOOpa3usl.

Ponp o3BOmIONIMOHHOW OHONOTMU B pa3pabOTKE HAYYHBIX METOJOB COXPAaHCHUS
O6unopa3zHooOpaszusi. MUKPOIBOMIONUS M KOIBOJIOLMS MapasUTOB M HMX XO035€B. MeXaHU3Mbl
(GbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

Hoptpertsr: C. C. YUerBepukos, D. Maiip.

Tabnunel u  cxembl: «MyTallMOHHAsT U3MEHYUBOCTH», «[lomynsimonHas CcTpyKTypa
Buga», «Cxema mposBIeHUs 3aKkoHa Xapau—BaitHOepra», «/IBuxyiue CHIBI SBOIOIUNY,
«IKOJOTHYECKasT HM3OJISIIUS TOMYJISIUNA CEeBaHCKON Qopenu», «l'eorpadudeckas H30JAIUAS
JUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI JaypcKoi», «[lonmynsimoHHbIe BOJTHBI YUCICHHOCTH
XUIIHUKOB M JKepTB», «(Cxema [eHCTBUS ecTeCTBEHHOro ordopay, «Dopmbl O0prObI 3a
CYIIIECTBOBAHHEY, «MHIyCTpUAbHBIN MEJTaHU3MY, «KuBbie HCKOTIaeMbIey,
«ITokpoBUTENbCTBEHHAs OKpacka KHBOTHBIX», «lIpemympexnaromias oKpacka >KHBOTHBIX»,
«Dusnonoruveckue agantanuny, «[IpucrnocobIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEILHOCThHY,
«Kpurepun Bunma», «Bugsl-gBoitHukny, «CTpykTypa Buga B npupoae», «CrmocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUIOB  JIAHIBIIICH»,
«IKOJOTHYECKOe BHUI000pa3oBaHue BUIOB cHHHI, «llomummounsl pacteHuit», «KamycTHo-
pEeACUHBI THOPUI.

ObopynoBanue: repoapur pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uydesa IMTHI] U 3Beper C
npUMepaMu Pa3INYHbIX MPUCIIOCOOJICHUH, Yydyena NTHIl U 3BEpei pa3HbIX BHUIOB, repOapuu
pacTeHuii OIM3KUX BHIOB, 00pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padora «BpIsiBIeHHE H3MEHYMBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopuasi pabdora «[IpucnocobneHuss OpraHu3MOB U HUX OTHOCHUTEJIbHAs
EJIeCO00Pa3HOCTHY.

JlabopaTopHasi pabora «CpaBHEeHUE BUI0B [0 MOP(POJIOTHIECKOMY KPUTEPHIO».




Tema 3. Makpo3sosonusi H e€ pe3yJbTaThl

Metoasl  u3ydeHus MakpodBomonuu. [laneoHTomormyeckue METONbl  M3YYECHHUS
sBorou. Ilepexoanbie GopMbl M PUIOTEHETUYECKUE PSIBI OPTAaHU3MOB.

buoreorpaduuecknie Metoasl u3ydeHus oHBomonuu. CpaBHeHue Giopbl u  (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue odnactu 3emiau. BUIbI-30HIEMUKH U PETUKTHI.

OMOpPHUOIOTHYECKHE U CPaBHUTEIBHO-MOPPOIOTHYECKUE METObI U3YUEHHS SBOIOIHH.
I'eHeTHYeckue MeEXaHU3MEI 3BOJIOIIMKU OHTOI'CHE3a U IIOABJICHHS DSBOJJIOLNMOHHBIX HOBIICCTB.
["'oMonornyHble ¥ aHAIOrMYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoJEKyIspHO-
T'CHCTUYCCKUC, 6HOXI/IMI/I‘-I€CKI/IG )41 MaTeMaTU4YCCKUEC METOAbI HU3Yy4YCHUMA 3BOJIIOIINHA.
["omonornynsbie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JePEBbEB.

XpOMOCOMHBIe MyTallu U 5BOJIFOIHUA T'CHOMOB.

O6mme  3akoHOMEpHOCTH  (TIpaBWjia)  JBOJIOLUH. [lpunyun  cmeHvl  QYHKYU.
HeoGpatumocTs 3Botoninu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIOIUH.

JdemoHcTpaumuu

Hoptpets: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkens.

Tabmuipl u cxembl: «DHIIOTEHETHYECKUHN PSJT JTOMIATN», «APXEONTEPUKC, «3BEpPO3yObIe
sepb», «Creronedansny, «PuanopuTe», «CeMeHHbIE MaoOpOTHUKNY, «buoreorpadpudeckue
30HBI 3emnm», «/lpeiid koHTHHEHTOB», «PemukThl», «HavanbHble CTaguu SMOPHOHAIBHOTO
Pa3sBUTUA IIO3BOHOYHBIX KHUBOTHBIX), «["oMooruuneIe n AHAJIOTUYHBIC OpraHnl»,
«PynumeHTB», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI YelOBEKa W IMIMMIIaH3e», «l1aBHBIE
HATPaBIIEHUS IBOTONUNY, «OO0IIMe 3aKOHOMEPHOCTH BOIIOIIUN.

O6opynoBaHue: KOJUIEKIUH, TrepOapuu, MYJSDKH HCKOIMAeMBIX OCTaTKOB OPraHH3MOB,
MYJIIKU TOMOJIOTHUYHBIX, AHAJIOTHMYHBIX, PYAUMCHTAPHLIX OpPraHOB WM aTAaBU3MOB, KOJIJICKIIUA
HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

HayuHble THMOTE3bl MPOUCXOXKIEHHUS XH3HM Ha 3emie. AOHWOreHe3 M NaHCIEPMHS.
JloHayuHble TPEICTaBICHHUSI O 3apOXKACHUU >KU3HM (KpealuuoHH3M). ['mmore3a MOCTOSHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onpoBepkeHue onsltaMu @. Peau, JI. Cnamtannanuy, JI. [lactepa.
[TpoucxoxaeHue KU3HU U ACTPOOUOJIOTHS.

OcHoBHbIE 3Tambpl HeopraHuuyeckoil sBomonuu. IlnanerapHas (Teosornueckas)
SBOJIONMS. XWMHUUYECKas HBOJIONUS. AOWOTCHHBIH CHHTE3 OpPraHMYEeCKHUX BEIIECTB U3
Heoprannueckux. Ompir C. Mumnepa u I'. FOpu. OOpa3oBanue moaMMepoB M3 MOHOMEPOB.
KoanepBarnas rumoreza A. WM. Onmapuna, rumorte3a nepBuuHoro OynboHa JIk. XonjaeiiHa,
reHernyeckas rumnotesa ['. Ménnepa. Pu6o3umsl (T. Yek) u runoteza «mupa PHK» Y. 'unbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

Hctopus 3emnum u Meronsl €€ wu3yueHus. lckomaemble OpPraHMUYECKHE OCTATKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHAasE M aOCOJIOTHAsE  TIEOXPOHOJIOTHA.
['eoxpoHosornyeckas mKana: 30HbI, 3pbl, IEPUOJIBL, STOXH.

HavaneHele 3Tansl oprannyeckoi 3Bosronuu. losBieHre u »BONONUS MEPBBIX KIETOK.
Oomonss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3kocucTeM. CoBpeMEHHbIE MHMKpPOOHBIE
OMOTUIEHKM Kak aHajor TmepBbIX Ha 3emiie coodmectB. CtpoMaronuThl. [IpokapuoTsl u
9YKapUOTBHI.

[TpoucxoxaeHue 3ykapuoT (CHMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BHUPYCOB.
[IpoucxoxxneHrne  MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HMKHOBEHME  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOIMM BhICHIMX pacTeHUi. OCHOBHBIE apoMopdo3bl PACTCHUH.
Beixon pactenuii Ha cymy. l[losiBneHHe CHoOpoOBBIX pacTEHHMl M 3aBOCBAHUE HMMHU CYIIIH.
CemeHnHble pacteHus. [IponcxoxkaeHne NBETKOBBIX PaCTEHUH.



OCHOBHBIE 3TaIlbl 3BOJIOLUUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX TUIIOB. IlepBbie XOpAOBHIC
XKHUBOTHBIC. J)KHU3Hb B BOJIe. DBOJIONUS MO3BOHOYHBIX. [Iporcxoxnenue ampuOMii U penTHIIUil.
[TpoucxoxaeHne miekonuTaromux W OTUIl. [IpuHIun kmodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U TI03BOHOYHBIMH KHUBOTHBIMU CYIIIH.

PazButne xu3Hu Ha 3emie MO 3paM M NEpUOAaM: apxeil, MPOTEepO30id, Manco30M,
Me3030H, KaitHo30i. O0Ias XapakTepuCTUKa KJIMMaTa U Te0JIOTHYecKuX npoueccoB. [losBiaenue
U paclBET XapaKTEPHbIX OPraHU3MOB. YTiieoOpa3oBaHHUE: €ro yCIOBUS U BIUSHUE HA Ta30BBIN
cocTaB aTMoc(hephl.

MaccoBble BBIMUPAHMS — JKOJOTHYECKHE KpHU3KChl npouuioro. IlpuuuHsl n cieactBus
MacCcOBBIX BbIMUpaHUH. COBpPEMEHHBIH HKOJOTHUECKUI KpHU3HC, ero ocodeHHoctu. IIpobiema
coxpaHeHus Onopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. [IpyHIMIBl KIaccuukaum OpraHu3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE TPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[optpetstl: @. Penu, JI. Cnamnannanu, JI. [lacrep, U. U. MeunukoB, A. W. Omapun,
Jx. Xongeitn, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmuipl u cxembl: «Cxema onbita @. Penuy, «Cxema onbita JI. [Tactepa mo u3ydeHuro
camo3apokJeHusl ku3Hm», «Cxema omnbita C. Munepa, I'. FOpu», «3Jrtanbl HeopraHM4ecKon
3BOTIOLUNY, «l'eoxpoHosornueckas mkana», «HadanpHble 3Tanbl OpraHUYECKON HBOJIFOLIUNY,
«Cxema o00pa3oBaHUsI DJYKapuoT MyTéM cuMOHorenesa», «CucTeMa 3>KUBOM MPUPOIBI»,
«Ctpoenne  Bupyca», «Apomopdos3sl pacteHuii», «PuHHMOPUTHY, «OIHOKIETOYHBIC
BOJOpOCINY, «MHOTrOKIETOUHBIE BOAOpoCHNY», «Mxu», «llamoporHukn», «l o0I0ceMeHHbIE
pacteHuss», «OpraHbsl IBETKOBBIX pacTeHui», «CxeMa pa3BUTHUS IKUBOTHOTO MHPAY,
«ApoMop¢o3bl  KUBOTHBIX», «IIpocteiimme», «KumeunonomnoctHeie», «llmockue uepBu»,
«YneHucronorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecmbIkaromuecs», «IITrme,
«Mutekonurarone», «Pa3Butue KM3HM B apXeHWCKou ope», «Pa3BuTue IKM3HU B
MPOTEPO30MCKON 3pey, «Pa3BuThe KU3HM B MNAJIECO30MCKOW 3pe», «Pa3BUTHE KU3HU B
ME3030MCKONl 3pe», «Pa3BuTHe »KU3HM B KallHO30HCKOM 3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOI'0 MUPAy.

O6opynoBanue: repbapu pacTeHUH Pa3TUYHBIX OT/AEIOB, KOJUICKIUH HACEKOMBIX,
BJIQXKHBIE Ipenaparbl XKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXKHX, CKEJIETBI
MO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl W 3BEpeH, KOJUIEKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOITAEMBIX, MYJISIKU OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas nadopatopHasi padora «Moaenuposanue onbiToB Musuiepa—tOpu no
M3YYEHHIO a0MOTEHHOTO CHHTE3a OpraHMYeCKUX COSAMHEHHUH B IEPBUYHOM aTMochepe».

JlabopaTtopHasi pabora «/3ydeHre M ONHMCAHUE MCKOIIAEMBIX OCTAaTKOB JPEBHUX
OpPTaHU3MOB.

IpakTuueckass padora «/3yyeHne 0coOEHHOCTEHl CTPOEHHs PpACTeHUH Ppa3HBIX
OTZIETIOBY.

IpakTuueckass  pabora «/3yueHne  OCOOCHHOCTEW  CTPOCHHMS  IMMO3BOHOYHBIX
JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Paznensr 1 3aga4m aHTPOMOIOTHU. METOIbI aHTPOITOJIOTHH.

CraHOBJIeHHE TPEJCTABICHUA O MPOUCXOKICHUU YeloBeKa. PeIurno3Hble BO33pEHUS.
CoBpeMeHHbBIC HayYHBIC TCOPHUH.

CxoncTBo uyenoBeka € OKUBOTHBIMH. CHCTEMaTHUECKOE TOJOXKEHHE YeJIOBEKa.
CBuIeTenhCTBa CXOACTBA 4YEJIOBEKA C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
IMOpHONIOTHYECKUE, (U3HOIOr0-OMOXHUMHUYECKUE, ToBeAeHYecKue. OTIMuus 4YeloBeKa OT



KUBOTHBIX. [IpsIMOX0K/I€HHEe U KOMILUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPO CUTHAJIbLHON CUCTEMBI.

JBwxymme cuiabl  (pakTopbl)  aHTpONOreHe3a: OWOJIOTMYECKHE,  COLMANbHBIC.
CooTHorieHre OMOJOTHYECKUX U COLUATBHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaIMU aHTpoIIoreHe3a. PanHue 4enoBekooOpa3Hble 00e3bsHBI (TIPOKOHCYJIHI)
U paHHHE TMOHTUAbI — OOILIUE MPEIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKN —
JBYHOTHE INPEIKH JroAc. YenoBek ymenbli, NepBble U3TOTOBJICHUS OpyAUN Tpyna. Uemosek
MPSIMOXOJISAIIMN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuxu. YenoBek reimenbOeprckuii —
o0IIHMii MpeoK HeaHIePTATHCKOTO YEIOBEKa U YeJIOBEKa pa3yMHOro. YemoBeK HeaHIepTaabCKUi
Kak BHUJ JIIOJIEH XOJIOJHOTO Kiaumara. YeaoBeK pa3yMHbIA COBPEMEHHOIO THUIA, JEHHUCOBCKUM
Yel0BEK, OCBOCHHE KOHTHHEHTOB 3a nipenenamu Adpuku. [laneoreneTnka u majieoreHOMUKA.

DBOJIIONMST COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIM OTOOpP B MOMYJSAIUSIX YEIOBEKA.
MyTanuoHHbIi npouecc U noauMopdusm. IlomyasuoHHbIe BOJHBI, Jpeiid reHOB, MUTpaLUs U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue pacel. [lonsitue o pace. bosbiine pacel: eBporeouHas (e€Bpazuiickas),
aBCTpaJIO-HErpOUIHAs (9KBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uaTCKo-aMepuKaHcKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo I[uiaHere. EnuHcTBO uenmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCT, 4YeloBeKa K  pa3HbIM  YCIOBHUSIM
OKpyKaromien cpensl. BausiHue reorpaduueckoit cpensl U apeiida reHoB Ha MOP(OIOTHIO U
(U3HOIOTHIO YeTTOBEKA.

MeXIUCIUTUIMHAPHBIE METOAbl B (GU3MUYECKON (OMONOTUYECKOW) aHTPOIIOIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMOJIOTHST W MAJCOAHTPOIOJIOTHSl  YEJIOBEYECKUX  MOMYJISALIHM.
buocouuaneHble  WCClenOBaHUS — NPUPOABI  4YelloBeka.  VcciemoBaHue — KO3BOJIOLUH
OHMOJOTUYECKOT0 U COLUAIBHOIO B YEJIOBEKE.

JdemMoHcTpanuu

Hoptpetst: Y. HapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuiel w1 cxembl: «MeTonbl  aHTpOMOJNIOTUN», «[OOBHOW MO3T  HYEJIOBEKa,
«YenoBexkooOpa3Hble 00€3bsHBI», «CKeNeT yeloBeKa M CKeleT Mmumnanzey», «PymumeHTsl u
aTaBU3MBbI», «JIBIKYIIME CHUJIBI AHTPONOreHEe3a», «DBOJIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonurexk», «HYemoBek ymenblit», «HenoBek npsaMOXoasuIuiny, «/eHuCOBCKUNA YeTOBEK»
«Heangepranbup», «KpomanboHIb», «lIpenku uenoBeka», «ITambl HBOJNIOLNUN YEJIOBEKa»,
«Pace1 yenoBekar.

OO6opynoBaHue: MYJISDKA OKAMEHEJIOCTEH, MPeIMETOB MaTEpUaIbHOU KYIbTYpPhl IPEIKOB
4yenoBeKa, penpoaykiuu (dotorpaduu) KapTUH ¢ MHUDOJIOTHYESCKUMH W OUOICHCKUMH
CIOXKETaMH MPOUCXOXKICHHSI YelioBeKa, ¢oTorpaduy HaXOJA0K MCKOMAEMbIX OCTATKOB UYEIOBEKaA,
CKEJIET YeJIOBEKa, MOJIEIb Yepera YelIOBeKa M Yeperna MIMMIIaH3€, MOJEIb KUCTH 4YelIOBEKa U
KHCTH IIMMITaH3€, MOJIETI TOpCa MPEAKOB YeJIOBEKa.

JlabopaTopHuasi pa6ora «l/3yueHne 0OCOOEHHOCTEl CTpOeHHusi CKeleTra ueloBeKa,
CBSI3aHHBIX C MPSIMOXOKJICHUEM).

IIpakTuyeckasi padora «/I3yueHne sKOJIOTMYECKUX afanTaluil 4YeITOBEKay.

Tema 6. DJxomormss — Hayka O B3aHMOOTHOLICHHSIX OPraHU3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Karouleid cpenoi

3apoxaeHue W pa3BuTHEe OHKojoruu B Tpydax A.I'ymbombara, K. @.Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazaensl u 3agaum skonoruu. CBsizb
9KOJIOTHHU C IPYTUMU HayKaMH.

Mertoas! 3konoruu. IloneBsle HaOMIOAEHUSA. DKCIEPUMEHTHI B YKOJOTUH: NPUPOIHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOTMU. MOHUTOPHHT OKpYXKarollel Cpeibl: JOKaIbHbIH,
perHOHAIBHBIN U TII00ATLHBIH.



3HaUYeHHE KOJIOTMYECKUX 3HAHWM NJI 4YeJOBEKa. DKOJIOTMYECKOE MHPOBO33PEHUE KaK
OCHOBa CBsA3€H uenmoBedecTBa ¢ mpupoaord. DopMHUpOBAHUE SKOJIOTHYECKOW KYIbTYPhl M
HKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpaumuu

[oprpetst: A. 'ym6onpar, K. @. Pynee, H. A. CeBepros, D. ['ekkenn, A. Tencnu, B.
H. Cyxkaués.

Tabauiet u cxemsl: «Pa3menst skonorum», «MeTonbl dkoIorun», «CxemMa MOHUTOPUHTA
OKpYKaloIIeH Cpenb».

JlabopaTopHas padora «/3ydeHre METOL0B SKOJIOTHYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmbl 4 cpeia 00UTAHUA

Okonorudeckre (aKTOpbl W 3aKOHOMEpHOCTH wux JeicTBus. Knaccudukanus
JKOJIOTUYECKHX  (pakTOpoB:  aOWOTHYECKHME, OMOTHYECKHE, aHTpomoreHHele.  OOmme
3aKOHOMEPHOCTH JAEUCTBHs dKosornueckux (akropos. IlpaBuno muuumyma (K. Hlnpenrens,
1O. JIu6ux). TonepaHTHOCTHh. DBPUOMOHTHBIC U CTECHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue paktopsl. CBET Kak 3KoJ0orHueckuil akrop. JleficTBre pa3HbIX y4acTKOB
COJTHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYMIbl PACTEHUN U >KUBOTHBIX IIO
OTHONICHUIO K cBeTy. CUTHANIbHAS POJih cBeTa. DOTOMEepHOIU3M.

Temmepatypa kak skosorudeckuii ¢dakrtop. JlelicTBue Temmeparypbl Ha OpPraHU3MBI.
[ToiikunoTepMHbIE 1 TOMOHOTEPMHBIC OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTs kak skonornueckuii ¢gakrop. [IpucrnocobneHus pacTeHuil K MOIIEPKaHUIO
BonHOro Oamanca. Kiaccudukanust pacteHuii mo oTHomeHH0 K Boje. [lpucmocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.

Cpenpl oOMTaHMS OPraHW3MOB: BOJHAs, HA3€MHO-BO3AYIIHAS, MOYBEHHAs, TTyOWHHAas
MOJIMOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3HKO-XMMHYECKHE OCOOEHHOCTH cpell OOUTaHus
opraan3mMoB. [IpucrocobaeHnss OpraHu3MoB K JKU3HU B Pa3HBIX cpeax.

buonoruueckue putmbel. BHemnue u BHyTpeHHHE pUTMBI. CyTOYHBIE M TOAMYHBIE
putMbL [Iprcoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH KU3HH.

Kusznennsie popmer opranuzmosB. [lonstue o xu3nenHot gopme. Kuznennoie GopMbl
pacTeHHii: JepeBbs, KYCTApHHUKHU, KYCTapHUYKH, MHOTOJIETHHUE TpPAaBbl, OJHOJIETHHUE TpPAaBBHI.
JKuznennbie (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne dakTopbl. Buumbl OMOTHYECKHMX  B3aUMOJICHCTBUN: KOHKYPEHITHUSA,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koomneparus, MyTyalin3M, KOMMEHCATU3M
(KBapTUpaAHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3aUMOAECUCTBUS  (TONMHUYECKHUE,
dopudeckue, padbpuyeckue). 3HaYeHHE OMOTHYECKHX B3aWMOJCUCTBUU ISl CYIIECTBOBAHUS
OpraHu3MoOB B cpezie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemMoHcTpanuu

Tabmuipl U cxembl: «KoyorHdeckue GakTopel», «CBETOBOM CHEKTP», «IKOJIOTHUCCKUE
TPYIIBI )KUBOTHBIX IO OTHOIIIEHHUIO K CBETY», « [ €MIOKPOBHBIEC )KUBOTHBIEY, «XOJOAHOKPOBHBIC
KUBOTHBIE», «DU3NOIIOTMYECKUE aJanTallii XUBOTHBIX», «Cpeapl OOMTaHUS OPTraHU3MOBY,
«buonorudeckue puTMe», «KusHeHHbIe HOPMBI pacTeHU», « Ku3HEHHBIE (OPMBI JKUBOTHBIXY,
«9KocHucTeMa IMHMPOKOIUCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOrO yecay, «llenmn nutaHus»,
«XumaudectBoy, «[lapazutuzm», «Konkypermusy, «Cumonosy, «KommeHcanusm.

ObopynoBanue: repoapuy  pacTEHUH H IKUBOTHBIX, TMPUCIIOCOOJICHHBIX K BIUSHHUIO
pa3IMYHBIX  JKOJOTMYECKHX (DAaKTOpOB, TrepOapuul  CBETONIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEIIOOMBbIE U TEHEBHIHOCIMBBIE KOMHATHBIE
pacTeHmsi, TepOapuM W KOJUICKIIMHM TEIUIOMIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTONYHBBIX
pacTeHui, dYydena MTHII W 3Bepei, repOapuu pacTeHHl, OTHOCSIIUXCS K THTpoduUTaMm,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUICKIIUH KUBOTHBIX,
oOWTAIONMX B Pa3HbIX cpelax, repOapuul U KOJUIEKIUU PACTEHHUM M KUBOTHBIX, OOJIaJaOLINX




yepTaMd NPUCHOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHMSM YCJIOBUH JKU3HHU, repOapuu H
KOJJIEKIIUM PACTEHUH U JKUBOTHBIX DPA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKLIUHU KUBOTHBIX,
YYaCTBYIOUIUX B Pa3IUYHBIX OMOTHYECKUX B3aUMOJACHCTBUIX.

JlabopaTopHasi paboTa «BpIsiBiIeHe MPUCTOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETaY.

JlaGopaTtopuass pa6ora «BbisiBIeHHE TNPUCTIOCOOJIICHUII OpPraHM3MOB K BIMSHUIO
TeMIIepaTypbI».

JlaGopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH pPACTEHHH M3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Jko/10rusi BUA0OB ¥ NOMYJISAIHI

DKOJIOTHYECKUE XapaKTePUCTUKH monyisamuu. [Tomynsmus kak Onooruveckas CucTema.
Ponp HeomHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OMOJIOTHH BHIIOB B
(GbopMHUPOBaHUH MPOCTPAHCTBEHHOM CTPYKTYPHI ToNyssiiinii. OCHOBHBIC TTOKA3aTENH TTOMYJISIIIUH:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsI M TMOJIOBasi CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAIlU.

DKoJioruueckasi CTpykTypa momynsiuu. OLeHKa YUCICHHOCTH Homyisinuu. /{uHamuka
MONYJISIIUU U €€ peryysinus. buotTndeckuili moTeHIman nomyiasiuui. MoaeaupoBaHie TUHAMUKI
nonyisiuuu. Kpussle pocta uucineHHoctu mnonyiasuud. Kpusble BbDKHUBaHUS. Perymnsuus
YUCJICHHOCTH TOMYJSAMHUN: pPOJb (aKTOPOB, 3aBHUCIIIMX W HE 3aBUCSAIIMX OT IUIOTHOCTH.
DKoJIoruyecKue cTpaTeru BUIOB (1- u K-ctpaterun).

[Tonsstue 00 »sKomornueckor HuUmE BUaa. MectooOuTanue. MHOromMepHas MOJIEhb
skosornyeckord HumM k.M. Xarunncona. Pasmepsl skonorndyeckor HUIIM. [loTeHumnanbHas u
peanru30BaHHAasl HUIIIN.

Bun xak cucrema mnomyunsiiuil. Apeanibl BUJIOB. Buabl M HMX JKHU3HEHHBIE CTpPATETHUU.
OKOIOTNUeCKHE YSKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS W MUTpPalUid >KUBOTHBIX. bHoOIOrHueckne WHBA3UU
Yy>KEPOJIHBIX BUJIOB.

JdemMoHcTpanuu
[optper: Ix. . XaT4uHCOH.
Tabnuiel 54 CXEMBI: «DKOJOTUYECKUE XapaKTEepUCTUKHU MO,

«[IpocTpaHCcTBeHHast CTpPyKTypa mnonyiasuuu», «Bo3pacTHele mNUpPaMHIbI —MOMYJISIIUN,
«CKOpOCTh ~ 3acelieHHsl TOBEPXHOCTHM 3€MJId  pa3IMYHbIMU  opraHu3mammu», «Mojenb
skonorumdeckoin Humu [[x. M. XaTunacoHay.

Ob6opynoBanue: repdapuu pacTeHU, KOJUIEKIIUN )KUBOTHBIX.

JladopaTopHasi padota «[IpucrnocoOiaeHus ceMsH paCTEeHHUI K pacCeICHUIO».

Tema 9. Jkoj10rus co001IECTB. IKOJIOTHYECKHE CHCTEMBI.

Coo0rmiecTBa opraHu3MoB. buoneHos u ero cTpykrypa. CBS3M MEXIy OpraHM3MaMu B
OHoILIEHO3E.

OkocuctemMa kak oTkpbiTas cuctema (A. [Ix. Tencnu). DyHKUMOHATBHBIE OJIOKH
OpraHU3MOB B 3KOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHHU.
Tpodudeckue nenu U cetu. AGuoTnyeckue OOk 3KocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBopoT BeuiecTB 1 MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM JKOCUCTEMBl. buomacca © MPOIYKIUS. DKOJIOTHYECKHE
MUPAMUJIBI YUCEl, DMOMACChl U DHEPTHH.

Lunamuxa 9KOCUCMEM. Kamacmpodghuueckue nepecmpouKu.
@nykmyayuu. HanpaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COO00IIECTB — cykiieccud. [lepBuuHble u
BTOPUYHBIC CYKIIECCHM M UX TPUYUHBL AHTPOIOTCHHBIE BO3JCHCTBUS HA CYKIIECCHUU.
KnumakcHoe coobumiectBo. buopaznoo6pasue U MOJHOTa KpPyroBOpoTa BEIIECTB — OCHOBA
YCTOHYHBOCTH COOOIIIECTB.



IIpupoaHble KOCUCTEMBI. IKOcucmembl 03€p U peK. IKOocucmemvl MOpel U OKeaHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CmvlHb.

AHTpOIIOT€HHbIE  3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Pasmuuus Mmexnay
AQHTPONOTEHHBIMU U TIPUPOTHBIMU SKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oponckas diaopa u dayna.
CunaHTpomnu3aiusi ropoAckoil  (ayHel. buonormdeckoe W XO3SMCTBEHHOE 3HAYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJACHCTBHUU  OpPraHW3MOB B
aKocucTeMax. Pons kackaonozo spgexma u 6udos-30uguxamopos (Kiouesvix 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHoc dHEpPruM U BEHIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTH OpPraHU3MOB, IOMYJSALMUA W OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUM.

Mexanusmol  8030elicmeus  3a2pA3HeHUll  pA3HbLIX MUN08 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM VPOBHSAX, OCHOB8bl IKONOSUYECKO2O
HOPMUPOBAHUSI AHMPONO2EHHO20 B8030elicmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX H
AQHTPOIOTEHHBIX 3KOCUCTEM.

JdemMoHcTpanuu

[optper: A. Ix. Tencnu.

Tabnuie! u cxembl: «CTpyKTypa OuoLeH03a», «IKOCUCTEMA IIMPOKOINCTBEHHOTO JIeCay,
«JKocucTeMa XBOWHOro Jeca», «DyHKUMOHAIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 3Kocucreme», «llenn mnwuraHus (macTOMIIHAA, JETPUTHAS)»,
«QKosornyeckas mupaMuia yucen», «JKojorudyeckas nupamuga GuomMacchbly, «IKOIOrnyecKas
nupampaa sHeprun», «OOpazoBanue Oonota», «llepBuuHas cykueccus», «BoccraHoBiIeHHE
Jeca mocie moxapay, «IKOocucTemMa o03epa», «ArpoueHos3», «KpyroBopoT BEmECTB M MOTOK
SHEPTuu B arporieHozey, «[Ipumepsr ypOoskocucTem».

ObopynoBanue: repdapur pacTeHUH, KOJJICKIIMM HACEKOMBIX, Yyderna TTHIl U 3Bepew,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUYM KaK MOJIENb SKOCHCTEMBI.

IIpakTuyeckas padora «3yyeHue u onucanue ypOoo3KOCHUCTEMBD».

JlaGopaTopuas padora «/3yuenune pazHooOpa3usi MENKUX MOYBEHHBIX YWICHUCTOHOTHX
B Pa3HBIX IKOCHCTEMAX).

IKCKypeust «IKCKypcHs B TUIMYHBIA OMoreoreHo3 (B nyoOpaBy, Oepe3HsK, €NbHUK, Ha
CYXOJOJbHBIN WM MOWMEHHBIN YT, 03ep0, 00JI0TO)».

IKCKypeus «IKCKYPCHs B arpo’KOCUCTEMY (Ha I0JIE WIIH B TEIUIMYHOE XO35IHICTBO)».

Tema 10. buocdepa — rinodanbHas 3xkocUcTEMA

Bbuocdepa — obumennmanerapuas o0omouka 3emild, Tie CYHIECTBYET WJIM CYIIECTBOBaJa
KU3HB. PazBuTHe npencraBieHuii o ouocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepraackoro o
6uocdepe. O6mactu 6nocheps! u e€ cocran. JKupoe BeniecTBo Onocheps! 1 ero GyHKINU.

3aKOHOMEPHOCTHU cymiecTBoBaHus ouocheprl. OcobeHHOCTH OMochepsl Kak rio0aabHOM
skocucTeMbl. JluHamuyeckoe paBHOBecue B Oumoctepe. KpyroBoporbl BemiectB
OMOTreoOXMMHUYECKHE ITUKIIBI (YTiIepoia, a30Ta). PUTMuYHOCTS siBjeHUI B Onocdepe.

3onanbHOCTh OMochepsl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIpPA, XBOWHBIC
jeca, CMEIIaHHbIE U HMIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, IyCTHIHU, TPOIIMYECKUE Jieca,
BBICOKOTOPBs. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIITH.

Ctpykrypa u (GyHKIOUS SKMBBIX CHCTEM, OIEHKA HX pECypCHOro IMOTEHIMada Hu
O6rocdepHbIX QYHKIUI.

JdemoHcTpauuu

Hoptpetsl: B. U. Bepuaackuii, 3. 31occ.

Tabmuipst u cxembl: «I'eocdepsr 3emmny», «KpyroBopot azota B mpupozae», «Kpyropopot
yriaepojaa B mpupoae», «Kpyrosopor kucinopoaa B mpupojae», «KpyroBopot Boabl B IPUPOJIE»,
«OcHoBHBIE OuoMBI cymmny, «Kmumatudyeckue mosica 3emnm», «TyHnmpa», «Tairay,




«CMmemannbii  nec», «lllupokonuctBenusiit secy, «Crenb», «CaBaHHa», «llyCThIHS»,
«Tponunueckuii jiecy.
Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaoumas cpeaa

DKOJIOTUYECKHE KPU3UChl W WX MpHYMHBL. Bo3zaelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenpl. OxpanHa
BOJIHBIX pecypcoB. Pazpymenne noussl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHMe KiumMara.

AHTpPOIIOTEHHOE BO3JICHCTBUE Ha PACTUTEIbHBIA M SKMBOTHBIM MHp. OxpanHa
PACTUTENHLHOTO M XUBOTHOTO MUpa. OCHOBHBIC MPUHIUIIBI OXpaHbl TPpUPObl. KpacHbie KHHTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckre caabpl U 300JI0THYESCKHE
MapKH.

OcHOBHbIE MPUHIIUIBI YCTOWYMBOTO PA3BUTHS YEJIIOBEUECTBA M MPHUPOAbL. PanmonansHoe
NPUPOJIONIONB30BAHUE M COXpaHEHHE OWOJIOTHYECKOro pasHooOpasust 3emin. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX SKOJIOTMUECKUX KpU3HcoB. OCOOCHHOCTH COBPEMEHHOI0 KpU3nca
U €r0 BEPOSITHBIE NIOCIIEACTBHSL.

Pa3Butue METO/IOB MOHHMTOPHUHTA pa3BUTHUS OTTaCHBIX TEXHOTCHHBIX
npoueccos. CucmemHule Uccne008aHus nepexooa K pecypcocbepezaiouyell u
KOHKYPEeHMOCnOocoOHotl  3Hepeemuke. buonocuueckoe  pasHoobpasue  u  b6uopecypcewi.
Hayuonanenvle ungopmayuonnsvie cucmemvl, obecnevusarowue 0OCmMyn K uHgopmayuu no
COCMOSIHUIO OMOeNbHblX 6Uu008 u skocucmem. OCHO8bI dKOpeaburumayuu dKOCUCmem U
cnocob06 60pvobl ¢ buonospexcoeHusMU. Pekoncmpykyus MOPCKUX u HaA3eMHbIX IKOCUCTEM.

JdemoHcTpauuu

Tabmuubl W cxeMbl: «3arps3HeHre arMocdepbl», «3arps3HeHue ruapochepb,
«3arpszHenne  mouBbl», «llapHukoBBIT  AdPexT», «Ocobo oXpaHseMble MPUPOIHBIC
TeppUTOpUNY, «MOJEIH YIPaBISIEMOTO MUPAY.

O6opynoBanue: ¢hotorpadun oxXpaHsIEeMbIX PaCTCHHH U KUBOTHBIX KpacHoit kHurn Poccuiickoii
®enepannu, KpacHoil KHUTM peruoHa.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMSI K pe3yjbTaTaM OCBOCHHS OO0YyYaIOIIUMHUCS
nporpamMmm CpCaHEero OGH.IGI‘O O6pa30BaHI/I$II JIMYHOCTHBIC, MCTANTPCAMCETHLIC U ITPCAMCTHBIC.

B cTpykType TUYHOCTHBIX PE3yabTaTOB OCBOCHMSI MPOTPaMMbl 1O OUOJIOTUU BBIIEIICHBI
CIICAYIOIIME COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSITEIBHOCTH u
CaMOOIIPENEIICHUIO, Haluyue  MOmueayuu K 00y4YeHHIO OUO0JIOTHY, YeneHanpasieHHoe
passumuye BHYTPEHHUX yOeXKICHUN JTUUYHOCTH Ha OCHOBE KITIOUEBBIX [IEHHOCTEH M HCTOPUYECKUX
TPagUIMKA pa3BUTHSA OHOJOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YUAIOIIUXCS
PYKOBOACTBOBAaTbCA B  CBOEH  JIEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMH  YCTaHOBKaMH,
NPUCYLIMMH CHCTEME OMOJIOTHYECKOro 00pa3oBaHUs, HaluyUue NpPagoCO3HAHUS FIKOIOTHUECKOM
KYJIBTYpBI, CHOCOOHOCMU cMagumb 1eTU U CTPOUTD KU3HEHHBIE TIJIaHbI.

JInaHocTHBIC PE3YyIbTAaTbl OCBOCHUA TTPOTpAMMBI IO OHOJIOTHH JOCTUT'alOTCA B CIUMHCTBC
yueOHOM M BOCTIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
CONMOKYJIbTYPHBIMU, UCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBIMH IICHHOCTSAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJIaMH UM HOPMaMHu MOBEACHUSI M CHOCOOCTBYIOT IMpoLiecCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA U CaMOPAa3BUTHSA, PA3SBUTHA BHYTpeHHGﬁ MNOo3nnuu JIMYHOCTHU, MATPHUOTHU3MA U
YBaXXEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TPYyJa M CTaplieMy IOKOJEHHUIO, B3aUMHOIO



yBKEHHs, OCEpEe)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcJeIuI0 W TPaJulHsIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUpoe U OKPYKarolIen cpee.

JInuHOCTHBIE PE3yNIbTaThl OCBOCHHS yueOHOTo Ipeamera «buosorusy» TomKHbBI OTpaxarh
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroImMXcs PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHUEHTAlMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAAMIMOHHBIM ILIEHHOCTSIM POCCHUHCKOrO  0OIIecTBa,
pacIIMpEHUE JKU3HEHHOIO OMNbITAa M OIBITA JEATENIBHOCTH B IPOLECCE pEaM3allMi OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHOM IE€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:KIaHCKOr0 BOCIIUTAHMS:

cOPMUPOBAHHOCTh TPAKIAHCKOM MO3MLIMKM OOydaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIIEeCTBA;

OCO3HAaHHE CBOMX KOHCTHUTYIHMOHHBIX MpaB U OOA3aHHOCTEH, yBakeHHE 3aKOHa W
paBOMNOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM JESATENbHOCTU NP CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHNH yueOHbIX U M03HABAaTEIbHBIX 33/1a4, BHIIIOJHEHUN ONOIOTHYECKUX HKCIIEPUMEHTOB,;

CIIOCOOHOCTh ONpPENENsTh COOCTBEHHYIO TIIO3MIMIO [0 OTHOLIEHUIO K SIBICHUAM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YyMEHHE YYMUTbIBaTb B CBOMX JCUCTBUAX HEOOXOAMUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOSKICHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSMHU M COLMATBHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TIIPOLIECCE COBMECTHOT'O BBINIOJIHEHUSI Y4EOHBIX,
MIO3HABATENIBHBIX W HCCIIEIOBATEIbCKUX 3a/1ad, YBaXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPakTaHCKON MIEHTUYHOCTH, MaTPUOTH3MA, YBOKCHHS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonauHON, rOpAoCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILIOE U HACTOSIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUWE K NPHUPOJHOMY HACJIEOUI0 W NaMATHUKaM IPUPOJIBI,
JOCTH>KEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAaHOBJICHHE U pa3BUTHE
OHMOJI0TUH, TOHUMAaHU 3HAY€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIeCTBa;

uaeitHas  yOexJAEHHOCTh, TOTOBHOCTh K CiIyXeHHio u 3amuTte OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUKCKOr0O HApOa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM pPOJUTENSAM, CO3JaHUI0 CEMbBH Ha OCHOBE
OCO3HAHHOT'O NMPHUHSTHS LICHHOCTEN CEMEMHOMN XU3HU B COOTBETCTBMM C TPAAULMSAMH HapoOAOB
Poccnu;

4) 3cTeTUYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasl ACTETUKY ObITa, HAYYHOTO M TE€XHHYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

ITOHUMAaHHE SMOLMOHAIBHOT'O BO3/EMCTBUS AKUBOM IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@)KEHHIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE IPOSBISTH
KaueCTBA TBOPYECKOM JINUHOCTH;

5) puznueckoro  BocnuTaHMs, (OPMHPOBAHUS  KYJBTYPbl  310POBbA U
IMOLMOHAJIBHOIO 0JIArON0JIYyYH s :



MOHUMAHNE W pean3alus 310pOBOT0 U 0€30MacHOro 00pasa KU3HH (30POBOE MUTAHUE,
coOIofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOHICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAHWE IIEHHOCTH TMPaBWJI WHIWBUIYATbHOTO ¥ KOJUICKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIOJCH;

OCO3HAHUE TOCJICACTBUI U HEMPHSITHS BPEIHBIX MPUBBIUCK (YHMOTPEOICHUS aTKOTOJIA,
HAapKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHHSA:

TOTOBHOCTD K TPYAY, OCO3HAHKE LIEHHOCTH MacTepCTBa, TPY10JIt00ue;

FOTOBHOCTh K  aKTUBHOM  JEATEJIIBHOCTM  TEXHOJOTMYECKOM U COLMAIbHOM
HAIpPAaBJIEHHOCTH, CHOCOOHOCTh MHUIIMHUPOBATH, IUIAHUPOBATh U CAMOCTOSITENIbHO BBINOJIHATH
TaKylo J1eSITeIbHOCTD;

MHTEpEC K paziuyHbIM cepam npodeccuoHaNbHON NeATENbHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIN BBIOOp OymyIiei npodeccuu U peaaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11eTIECO00pa3HOe OTHOIICHHE K TPUPO/Ie KaK UCTOYHHKY >KU3HH Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS IKOJIIOTHUYECKOW KYIbTYPHI: MPHOOPETEHUE OMBITA TIAHUPOBAHUS
MOCTYIKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN JJI OKPYKAIOIIEeH Cpeibl;

OCO3HaHUeE TTI00aTBHOrO XapaKTepa SKOJOTHISCKUX MPOOJIeM U IyTel UX PelIeHus;

CIOCOOHOCTH MCIOJIB30BaTh MPUOOPETaeMble MPU U3yYEHUU OMOJIOTUH 3HAHUSA U YMEHUS
IpHU PEIIeHUH TPOOTEM, CBSI3aHHBIX C PANMOHAIBHBIM MPUPOJIONOIB30BAHUEM (COONIOICHUE
IpaBWJI TIOBEJEHUSI B NMPHUPOJE, HANPaBIECHHBIX HA COXPAHEHHE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHoChepsl);

AKTUBHOE HENpPUATUE NEHUCTBUM, MPUHOCAIIUX BpEJ OKPYXKAlOLIEW MPUPOTHOM Cpeje,
YMEHHE MPOTHO3UPOBATh HEOIArONMPUATHBIC SKOJIOTHYECKHUE IMOCIEACTBUS MPeANPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAIIATH UX;

HaJU4YUe PA3BUTOrO SKOJOTUYECKOTO MBILIUICHUS, HKOJOTUYECKOM KYJIbTYphI, OIbITa
NESATENIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLHUAIBHOW IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIOTUYECKOM HaIllPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd ¢ OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpILICEHCTBOBAHUE  SI3BIKOBOM M YHUTATEIbCKOM  KYJIBTYpbl  Kak  CpelCcTBa
B3aMMOJICHCTBUS MEXKIY JIOAbMH U IMO3HAHUS MUPA;

MOHMMaHHE Crenu(pUKN OMOIOTUU KaK HAyKH, OCO3HaHUS e posid B (OPMHPOBAHUU
PaAIlMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/IaHNH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXkKarolleM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YelOBEKa H OOIIeCTBa, B TMO3HAHUHM IPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu MpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOKAEHHOCTh B 3HAYMMOCTH OHOJIOTHH TSI COBPEMEHHOM IUBHIIM3AIMU: 00ECTICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemath pecypcHbie MpoOIeMbl Pa3BUTHS YEIIOBEYECTBA, TTOUCKA MMyTEeH BBIXOJAa U3 TI0OATBHBIX
9KOJIOTHYECKUX Mpo0sieM U o0ecrieueHus nepexoia K yCTOMUNBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCTIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUN OMOJOTUYECKUX 3HAHUHN B LESIX MOBBIIMICHUS OOIIei
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOW YacTH (PYyHKIIMOHAIBHOM
IPaMOTHOCTH 00yJaronuxcs, GOpMUPYEMON MPU U3YICHUU OMOJIOTHH;



IMNOHUMAHUEC CYHMIHOCTH MCTOJOB IIO3HAHUSA, HUCIHOJB3YCMbIX B CCTCCTBCHHBLIX HAyKaX,
CIOCOOHOCTH HCIOJIB30BaTh IOJIydaeMble 3HAaHUS JUIA aHajdu3a W OOBSICHEHUS SIBICHHM
OKPYXKAIOIIET0O MHUpPAa M MPOUCXOIANINX B HEM H3MEHEHHIA, YMEHHUE JelaTh OO0OCHOBAaHHBIC
3aKIIIOYCHUST HAa OCHOBE HAYYHBIX (DAKTOB W HMMEIONIMXCS JAHHBIX C IMENbI0 TOTYYCHUS
AOCTOBCPHBIX BBIBOOOB;

CTIIOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIb30BaTh OWOJIOTHUECKUE 3HAHHS JUISI PEIICHUS
HpO6HeM B pCAJIbHBIX JKU3HCHHBIX CUTYAIIHUAX,

OCO3HAHME IIECHHOCTH HAYYHOH NIEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAHUU 110 6HOJIOI‘I/II/I B COOTBETCTBHU C XHW3HCHHBIMU
MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHs yueOHOro rnpeamera «buoiorusy BKIIIOYAIOT:
3HaUMMBbIE Ui (DOPMHPOBAHUST MHPOBO33PEHUS OOYYAIOUIMXCS  MEXKIUCHUTITMHAPHBIC
(MexXnpeaMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(rKy METO/IOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUS,
SBJIEHUE, TPOIECC, CHCTeMa, Hay4dHbI (hakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UCCIIeJIOBaHHEe, HAOIIOJEHNE, U3MEpPEHHUE, IKCICPUMEHT W JIPYTHE); YHHBEpPCaIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHBIE), 00ECIICUYNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHONH TPAMOTHOCTH M COLIMAJIBHOW KOMIIETEHIIMU OOYdYaroIInuXCs;
CIIOCOOHOCTh oOyuaromuxcst UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCalbHble ydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

B pesynprare m3ydeHuss OMOJOTMM Ha YpOBHE CpeaHEro ooOmero oOpa3oBaHUS Y
oOyugatomierocss OyayT copmupoBaHbl MO3HABATEIbHBIE YHHUBEPCAIbHBIE Y4eOHBIC NEWCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCAJIbHbIE Y4eOHble JAEWCTBUS, pETYISITHUBHbIE YHHBEpCaJbHbIC
yueOHBIC JCCTBHSI, COBMECTHAS IEATEIHHOCTD.

MetanpeameTHble pe3ysibTaThl OCBOCHHUS MPOTpaMMbl CPEIHEro 00Iero odpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBJj1aieHHe YHUBEPCATBLHBIMH Y4eOHBIMH MO3HABATEILHBIMH /ICHCTBUSIMH:

1) 6a3oBble JJorMyYecKHe JeHCTBUA:

CaMOCTOATENIFHO (hOpMYIMPOBaTh M aKTYaJU3UPOBATH IMpPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCTIONIB30BATh IIPU OCBOCHMM 3HAHUM NPUEMBI JIOTMUYECKOTO MBIIUICHHUS (aHAJIH3a,
CHHTE3a, CpaBHEHMA, KIACCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBaTh CMBICT OHOJOTHYECKUX
HOHSATHHN (BBIICIATH X XapaKTEPHBIC MPU3HAKN, YCTAaHABIMBATE CBS3H C IPYTUMH HOHATHAMH);

OTIpENIeNIATh LIEIH JEATeNbHOCTH, 33/JaBas IMapaMeTpbl U KPUTEPUM HUX JIOCTHUIKCHUS,
COOTHOCHUTD PE3YJbTATHI ACATEILHOCTH C MOCTABICHHBIMH LIEIISIMHU;

UCTOJIb30BAaTh OMOJIOTUYECKUE MOHATUS Il OOBSICHEHUS (AKTOB M SABICHHHA >KUBOU
HPUPOJIBL;

CTPOUTBH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIC, JACAYKTUBHBIC, 1O aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PAacCMAaTPUBAEMBIX SIBICHHUAX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

IPUMEHSATh CXEeMHO-MOJEIBHBIE CPEICTBA IS TPEICTABICHUS CYIIECTBEHHBIX CBSI3EH M
OTHOILIEHUHA B M3y4YaeMbIX OHOJOTMYECKHX OOBEKTAaX, a TAaKXKe MPOTUBOPEUMH pa3zHOrO poja,
BBISIBJICHHBIX B PA3IMYHBIX HH()OPMALMOHHBIX HCTOUYHHUKAX;



pa3pabarbiBaTh IUIaH pEIIEHUS MpoOJeMbl ¢ y4yéToM aHalM3a HUMEIOIUXCs
MaTepUaIbHBIX U HEMAaTEPHAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLICHWBATH COOTBETCTBUE PE3YJIBTAaTOB LEISIM,
OLICHUBATh PUCKU IOCIECACTBAN JECATEIBHOCTH;

KOOPJAMHUPOBaTh M BBIIOJHATH pabOTy B YCIOBUSAX PEAIBHOTO, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX POOIIeM.

2) 0a30Bble HCCaAeN0BaTENbCKUE NeCTBUS:

BJIa/IETh HAaBbIKAMHU Y4eOHO-HMCCIIeI0BATEIbCKON U MPOEKTHON AESITeTbHOCTH, HABBIKAMU
paspernieHus mpoodiieM, CTOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METO/OB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHNUS;

HCIOJIb30BATh PA3JIMYHBIC BHUABI ACATCIIBHOCTH II0 IIOJIYYCHHUIO HOBOI'O 3HAHUA, C€ro
MHTEPIIPETAllNY, MPE0OPa30BaHUI0 U NMPUMEHEHHIO B y4EOHBIX CHUTYyalUsX, B TOM 4YHCJE MpU
CO3JaHuun y‘-Ie6HI>IX 1 COUAJIBHBIX IMTPOCKTOB,

(GbopMHPOBaTh HayUHBIH TUII MBIIIJICHUS, BIAJIETh HAYYHOH TEPMUHOJIOTHEHN, KIIOYEBBIMU
IHOHATHUAMHU U MCTOJaMHU,

CTaBUTHh W (POPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B 0Opa30BATEIBHOU NEATEILHOCTH U
JKU3HCHHBIX CUTYallUAX;

BBISIBJISITH TPUYUHHO-CIIEICTBEHHBIE CBS3UM U aKTyaJlu3MpOBaTh 3ajady, BBIIBUTATbH
TUIIOTE3y €€ PELICHMs, HaXOAUThb apryMEHThl Ul JO0Ka3aTelbCTBA CBOUX YTBEP)KICHHM,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHNUS;

AHAJIIM3UPOBATL TIOJYUYCHHBIC B XOIC PCHICHUA 3aJadud pPE3YyJIbTaTbl, KPUTUYCCKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHUSX;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIAThH LIE€JCHANPABICHHBIN MOUCK MEpPeHoca CPENICTB U CIOCOOOB JCHCTBUS B
po(hecCHOHATBHYIO CPey;

yMETb MEPeHOCUTh 3HAHMSI B [IO3HABATEIbHYIO U  MPAKTUYECKYl0 00JacTu
KUBHCOACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JacTel;

BBIIBUT'aTb HOBLIC HJCH, NPCJiaraTb OPUTHMHAJIIBHBIC NOAXOAbl W PCIICHUA, CTABUTH
po0JIeMbl U 3a/1a4H, JOIYCKAIOLIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3NIMYHBIX MCTOYHUKAX MH(pOpMammu (TEKCTe y4yeOHOTro mocoous,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOIOTHYECKUX CIOBapsIX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (popm
NPEJICTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dbopMynIUpoBaTh 3aMpOChl W MPUMEHSTH PA3IUYHBIE METOJBI MPHU TIOUCKE U OTOOpE
Ouosornueckoi HHpOpMaIuK, HeOOXOUMOH JIJIs1 BEITIOJIHEHHS YUEOHBIX 3a]1a4;

MpUOOpPETaTh OMBIT HCIONB30BAaHUS WH(DOPMANMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3IIUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY NpPEACTaBICHUS OHOJIOTHYECKON
nHpopmaruu (cxemsl, TpaduKku, TUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCIOJb30BAaTh HAYYHBIH S3bIK B KauecTBE CpEICTBA MpH paboTe C OMOIOTHMYECKOU
uHpOpManneil: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe W MaTeMaTWYeCKHE 3HAKH M CHUMBOIIBL,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYPY, WCIOIb30BaTh M MPEOoOPa3OBBIBATE 3HAKOBO-
CHMBOJIMYECKUE CPEJICTBA HATIISITHOCTH;

BIIQJICTh HABBIKAMU PACIO3HABAHWS H 3alUTHl HHPOpMAIUH, HHOOPMAITMOHHOMI
0€30MacHOCTH JIUYHOCTH.



OBJaieHHe YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMY J1€CTBHAMM:

1) oOmenue:

OCYH_IGCTBJ'DITB KOMMYHI/IKaI_[I/II/I BO BCEX C(bean KHU3HHU, aAKTUBHO yqaCTBOBaTB B AHUAJIOTe
WM TUCKYCCHH TI0 CYIIECTBY OOCYXJTaeMOi TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh
Cy)KI[@HI/ISI OTHOCUTCIIbHO BBIITOJIHCHUA Hpe;[naraeMoﬁ 3aJda4u, quTBIBaTB I/IHTepeCBI 58
COTJIACOBAHHOCTH MO3UIIUN JPYTrUX YIYACTHUKOB JIMAJIOTa UJIH TUCKYCCHH),

paCHOSHaBaTB HeBep6a.HI>HI>I€ CpeI[CTBa OGH_IGHI/I}I, IIOHUMATh 3HAUYCHHUC COLHAJIBHBIX
3HAKOB, MPEAMOCHUIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlHi, YMETh CMATYATh KOH(MDIUKTHI U
BECTHU MEPETOBOPHI;

BIIQJIETh PA3JIUYHBIMU CIIOCOOAMH OOIICHUS W B3aMMOJICUCTBHS, TTOHMMAaTh HaMEPEHUS
OPYTHUX JIOACH, MPOSBIATH YBAKUTEIHLHOE OTHOIICHHE K COOSCETHHUKY U B KOPPEKTHOU (hopme
(bOopMyIMPOBATh CBOM BO3PAKCHHS;

pa3BépHyTo 1 JIOTUYHO Hu3Jjiaratb CBOIO TO‘-IKy 3p€HI/I}I C HCITIOJIB30BAHHUEM SA3BIKOBBIX
CPEICTB.

2) cOBMeCTHasl 1eSITeJIbHOCTh:

MIOHMMAaTh U HMCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHJHON U MHAUBUAYaJIbHOW PabOThl IpU
pemeHn OMoJI0rnYeckoi mpo0IeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHS TPYIIOBBIX
¢dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOW 3a/1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ICHCTBUH ¢ y4ETOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IIPUHUMATh L€ COBMECTHOM J€ATEIbHOCTH, OPraHW30BbIBaTh U KOOPAMHHUPOBATH
JNEUCTBUA MO €€ ITOCTHUKEHMIO: COCTAaBIAThH IUIAaH JEHUCTBUM, pACHPENENSITh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh KaueCTBO CBOET0O BKJIA/1a U KaXI0r0 y4aCTHHKA KOMaHbl B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE IIPOEKTHI, OLCHUBATh MJEU C MO3ULIMHM HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh TO3UTHBHOE CTPATETUYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTyalMsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMY PeryJsiTHBHBIMU AeHCTBUAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OWONOTUYECKUE 3HAHUWS JUIsl BBISABICHUS MPOOJEM WM WX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BBIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUH IEJIEBBIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M TMOCTYIKaX IO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENTFHO OCYILIECTBIISITh IMO3HABATEIbHYIO NESTEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYyTUPOBaTH COOCTBEHHBIE 3aJadyd B O0Opa30BaTENBbHON JAESITEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENTLHO COCTAaBJIATH TUIAH PEIICHUS TPOOJIEMBI C YIETOM UMEIONTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalIUSsIM;

paciupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTCHHI;

JIeNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHICE,

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IIHUPOKON DJPYIUIMU B Pa3HBIX
00J1aCTSAX 3HaHMM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN M KYJbTYPHBIA YPOBCHD.

2) CAaMOKOHTPOJIb:



JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISAM;

BJIaJICTh HaBbIKAMM MTO3HABATEIBHON peduieKCuu KaKk 0CO3HAHMS COBEPIIAEMBIX NEHCTBUN
Y MBICIIUTEJIBHBIX MIPOLIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUI, HCIIOJIb30BaTh MPUEMBI PedIeKCUH
JUISL OLIEHKU CUTYalluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 UX CHUKCHHUIO;

IIPUHUMATH MOTUBBI U apT'yMEHTBI IPYTUX IIPU aHAIU3E PE3YyJIbTaTOB ACATEIbHOCTH;

3) npuHsTHE ce0s1 U APYIUX:

IIPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

MIPUHUMATh MOTUBEI U apIyMEHTHI IPYTUX IIPU aHAJIN3€ PE3YIbTATOB AEATEILHOCTH,
IIPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLIMOKH;

Ppa3BUBATH CIIOCOOHOCTH MOHUMATh MUDP C IO3UIUU APYTroro 4€JI0BCKaA.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yibTaThl OCBOSHHS COJACpKaHMs ydeOHoro mpeamera «buomorus» Ha
yriIyOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha obecrieueHue popUILHOTO
00ydeHust ooydaronuxcs oromornu. OHM BKIIOYAIOT: CrieUpUISCKUe 11 OMOJIOTHN HAay4IHbBIC
3HAaHUS, YMEHHUS U CIOCOOBI JEUCTBUII MO OCBOEHHUIO, MHTEPHPETAIMU M TMPEOOpPa3OBAHHIO
3HAHWH, BUIBI JCATEIHFHOCTH MO TIOJYYECHHIO HOBBIX 3HAHHWWA M WX MPUMEHEHHIO B PAa3IMYHBIX
y4eOHbIX, a TaKKe B PpEAIbHbIX JKM3HEHHBIX CHTyauusix. [IpenMeTHble pe3yabTaThl
NPEJICTABJICHBI 110 T0JIaM H3yYCHUS.

[IpenmerHsle  pe3ynbTaThl  OCBOEHHS ydeOHoro mpeamera «buonorus» B 10
Kacce JOJKHBI OTPaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUH O MECTE U POJI OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IO3HAHWU 3aKOHOB MPUPOIBI U
pelIeHn: mMpodJIeM paIlOHATBHOTO MIPUPOIONIONB30BAHUS, O BKIIAJIE POCCHICKUX U 3apyOeKHBIX
YU€HBIX B pa3BUTUE OUOJIOTHH;

BIIQJICHUE CHUCTEMOW OMOJOTHYECKMX 3HAHWUU, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIIHE
OMOJOTHYECKHEe TEPMHUHBI U TOHATHUA (PKU3Hb, KJIETKA, OpPraHu3M, METa0oJu3M, TOMEOCTas,
CaMOpETYJISILIMSL, CaMOBOCIIPOU3BEEHUE, HACIEICTBEHHOCTh, N3MEHUMBOCTb, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerouHas Teopus 1. llIBamna, M. lIneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHOCTH T. Moprana), yaenus (H. WM. BaBunoBa — o meHTpax
MHOTO00pa3usi U MPOUCXOXKJICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJICHHUS, PACIIEIIJICHUS, YACTOTHI TAMET, HE3aBUCUMOTO HacienoBanus I'. Menpens,
TOMOJIOTUYECKHX PSIAOB B HaciencTBeHHoW wu3MmeHunBocTH H. V. BaBumoma), mpuHIUTIBI
(KOMILJIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMU METOJAaMH HayYHOT'O MO3HAHMS, UCTIOJIb3YEMbIX B OMOJIOTUYECKUX
MCCJICTIOBAHMSIX KUBBIX O0BEKTOB (OMHCAaHKE, U3MEPEHHE, HAOII0ICHUE, SKCIIEPHUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT U SYKApHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHWU3MOB, B TOM 4HCJIE OakTepwii, TpHOOB, PACTCHHIA,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PAacTeHH, )KHUBOTHBIX, Y€JIOBEKa,
MPOLIECCOB KU3HENEATENIbHOCTH, MPOTEKAIOIIUX B OpraHM3Max pPACTeHHM, >KUBOTHBIX U
YeJI0OBEKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHsI, aBTOTPO(HOr0 M reTepoTpo(HOro TUIMOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeToreHes3a, ’MOpuoreHe3a, MoCTIMOPHUOHAILHOTO Pa3BUTHUS, PA3MHOKEHUS,
WHJUBUIyaJIbHOTO Pa3BUTHUsl OpraHu3Ma (OHTOreHe3a), B3aUMOJCUCTBUSI T'€HOB, T'eTepo3Hca,
UCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXKIY OPTaHOHWIAaMU KIETKH M UX (YHKIUSMHU,
CTPOCHHEM KJIETOK PAa3HBIX TKaHEH M X (QYHKIUSIMHU, MEXKIY OPTaHAMH M CHCTEMaMHU OPTaHOB Y
pacTeHMid, JKUBOTHBIX W 4YENOBEKAa M WX (YHKIUSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX
(GYHKIMSAMHU, MEXIy dTallaMd OOMEHA BEIIECTB, ATAallaMU KJIETOYHOTO IHMKJIA M KHU3HCHHBIX
[IUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO pPAa3BUTHSA, TE€HOTUIIOM U  (PEHOTUIIOM,
dbenoTunom u pakTopamMu Cpeibl OOUTaHNS,

YMEHHE BBISBISATh OTIUYUTEIbHBIC MPHU3HAKU KUBBIX CHCTEM, B TOM YHCIIE PACTEHUH,
KHUBOTHBIX U Y€JIOBEKA;

YMEHHUE UCHOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHUIO
Y CUMBOJIUKY JUTS IOKA3aTeIbCTBA POJICTBA OPTaHM3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIT;

YMEHHE peliath OHOJIOrMYEecKHe 3a/laud, BBIABISATH MPUYUHHO-CICACTBEHHBIE CBSI3U
MEXIy HWCCICAYEMBIMH OHMOJIOTHYECKHUMHU TPOIECCAaMH M SIBICHHSIMH, JCNaTh BBIBOJBI U
IIPOTHO3BI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBITIOIHSTH JIAOOpAaTOPHBIE U MPAKTHYECKUE PadOTHI, COOMIOAATH MpaBHiIa MPH
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHEM;

YMEHHE BBIJIBUTaTh THIIOTE3BI, IMPOBEPSITh HX OSKCICPHUMEHTAILHBIMU CPEICTBAMH,
dbopMynupys 1eTbh UCCIeI0BaHNUS, aHATM3UPOBAThH MTOJIYICHHBIE PE3YNIBTATHI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIEIOBATEIBCKON paboTe Mo OWOJIOTHH, SKOJOTHH U
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MYOIUYHO TPEICTABIATH
MOJTyYCHHBIC PE3Y/IbTAaThl HA YICHUYECKUX KOH(PEPEHIIHIX;

YMEHHE OIICHMBATh 3THUYECKHUE AaCHEKThl COBPEMEHHBIX WCCIICIOBAaHUI B 00JacTH
Ouoyornu W MeIuIuHBl (KIIOHWPOBaHWE, WCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPaBICHHOES
U3MEHEHHE TeHOMa U CO3aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATH OCO3HAHHBIA BBIOOP OymyIieil mpodecCnoHaIbHOM ACSITEIIBHOCTH
B oOnactu OHMOJOrMM, MEAWLUHBI, OHOTEXHOJOIMH, BETEPUHAPUHU, CEIBCKOTO XO35HCTBA,
NUIIEBOW MPOMBIIUICHHOCTH, YIJIYOJISAITh TIO3HABATENBHBI WHTEPEC, HAINPABICHHBIN Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Mpodeccu U MPOAODKEHHE OHOJOTHMYECKOrO
00pa3oBaHus B OpraHU3AIMAX CPEIHEro MPOoGECCHOHATBHOTO W BBICIIIET0 00pa30BaHUsI.

[IpenmetHble  pe3ynbTaThl  OCBOeHHUS ydeOHoro mpeamera «buonorus» B 11
KJlacce TOJKHBI OTPaXkarTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJH OMOJIOTUH B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUH COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
IOPUPOJBI U PEIICHUH SKOJIOTHYECKUX MPOOJIEM YeIOBEYECTBA, a TaKKE B PELICHUU BOIPOCOB
pPalMOHATILHOTO TMPHUPOAOINOIB30BaHUA, U B (OPMUPOBAHUU IIEHHOCTHOTO OTHOUICHHS K
npupoze, oOIIEeCTBY, YENOBEKY, O BKJAJ€ POCCHUICKMX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH,

YMEHHE BIIAJIETh CHCTEMOI OMOJIOrMYECKUX 3HAHUM, KOTOpas BKIIFOYAET OMPEACTICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIMOJAralomux OWOJOrMYeCKUX TEPMUHOB W TOHATHH (BUA,
sKocucTeMa, Ouocdepa), Ouomormueckue Teopuu (dBotorMonHHas Teopus Y. [lapBuHa,
CHHTeTHYEeCKass Teopusi sBomtonun), ydeHus (A. H. CeBepmoBa — 0 TyTsSX W HampaBIICHUSIX
sBomtonnu, B.W. Bepuaackoro — o 6uocdepe), 3akoHbI (reHeTHdeckoro paBHoBecus [x. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (Muammyma lO. JIuGuxa,
IKOJIOTMUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUNoTe3a «Mupa PHK» V. I'unbepra);

yMEHHE BJaJ€Th OCHOBHBIMM METOJAMU HAay4YHOTO TIO3HAHUS, HCIOIb3YEMbIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHCaHUE, H3MEpeHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHE BBIICNATh CYIIECTBEHHbIE NpPU3HAKU: BUIOB, OHWOTEOIIEHO30B, JKOCHUCTEM H
ouocthepsl, CTaOWIM3UPYIOMIETO, ABMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOro O0TOOpa,
AJIONATPUUECKOr0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JABIKYIIUX CHJI 3BOJIOLUN



Ha TeHO(OH]| MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUS, YepeIOBaHUS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEILIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXKIY IMPOILECCAMU SBOIIONUH, IBUKYIIUMH
CHJIaMU aHTpPOIOTeHe3a, KOMIOHEHTAMHU PA3JIMYHBIX 3KOCHCTEM M MPUCHOCOOIEHUSMU K HUM
OpPTaHHU3MOB;

YMEHHE BBISBIATh OTIMYUTENbHBIE TNPU3HAKH IKUBBIX CHCTEM, MPUCIIOCOOIIEHHOCTD
BUJIOB K cpele oOuTaHus, a0MOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB OKOCHCTEM,
B3aMMOCBSI3€Hl OpPraHU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHUH B SKOCHCTEMax CBOEH
MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHTbI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO
U CHMBOJHMKY JUIS JOKa3aTelbCTBA POJCTBA OPraHU3MOB PAa3HBIX CHCTEMATHYECKHX TPYIIIL,
B3aMMOCBS3M OpPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHHUsI MHOT000pa3usi BUIOB M DKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBa;

YMEHHE peliarh OMOJOTHMYeCKHUe 3a/ladyd, BBISABIATH MPUYUHHO-CIEJACTBEHHBIE CBSI3H
MEXJy HCCIEIyeMbIMU OHOJOTHYECKUMH TNPOIECCAMU M SIBICHUSMH, JI€1aTh BBIBOABI U
MPOTHO3bI HA OCHOBAHHH TOJIYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATH JTaOOpAaTOpHbIE U MpaKTUYeCKHue paboThl, COOMIOAATh MpaBUiia Mpu
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHEM;

YMEHHE BBIABUIAaTh THIIOTE3bI, MPOBEPATh HMX JKCIHEPUMEHTAJIbHBIMU CpEICTBaAMH,
dbopMynUpys 1eTb UCCIeT0BaHNUS, aHATM3UPOBATH MTOJIYICHHBIE PE3YNIbTAThI U JIENIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIEIOBATEILCKON paboTe Mo OWMOJIOTHH, SKOJOTHH U
MEAWIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U MYOJIUYHO TPEICTABIATH
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIIMSIX;

YMEHHE OIICHWBATh TUIOTE3bl M TEOPUU O MPOUCXOKIACHUM S>KU3HH, YEIOBEKA W
YeJI0OBEYECKMX pac, O NMPUYMHAX, MOCIHEACTBUSIX U CIOco0ax MpeOoTBpAIlECHUs TI00abHbBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYIIECTBIIATH OCO3HAHHBIA BBIOOP OymyIieil mpodecCnoHaIbHOM ACSITEIIBHOCTH
B o0mactd OWONOTHH, OJKOJIOTUH, MPUPOAOIOIB30BAHNS, MEIUIUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO34WCTBA, MHILEBON NPOMBIIUIEHHOCTH, YIIyOJIsATh
NIO3HABATENbHBIM WHTEpEC, HANpPaBICHHbII Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH
npodeccuu M MPOAOIKECHUE OHOJOTHYECKOrO0 O0O0pa30oBaHUS B OpraHU3AIMAX CPETHETO
po¢eCCHOHATIBLHOTO U BBICIIETO 00pa30BaHusl.
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJIS1 YAEHUKA

* buonorus. O6mas 6uonorus, 10 kmacc/ 3axapos B.b., MamonToB C.I'., Connn H.U., 3axaposa
E.T.; mox penakumeii 3axaposa B.b., O01iecTBo ¢ orpaHU4eHHOI OTBETCTBEHHOCTHIO
«IPODAy; AxnnonepHoe oodmectBo «M3nmarenscTBo «IIpocBemenue

buonorus. 10 kiacc: yue6. mis 06meoOpa3oBar. opraHu3aiuii: yriryoil. ypoBeHb/
[JI.B.Beiconkas, I'.M.Ipimmni, A.O.PyBunckuit u ap.] ; mox pea. B.K.IllymHoro u

I'M. dpmmmuia. - M.:Ilpocsemenne, 2019

METOANYECKUE MATEPUAJIBI IUISA YUUTEJIA

buonorus. EI'D. Paznen "Monekynspaas 6uonorus”. Teopusi, TpeHUPOBOYHBIE 33 JaHUS:
yaeOHo-MeToanueckoe nmocoone/ A.A.Kupunenko.-Pocros v//1: Jlernon, 2019

buonorus. EI'D. Paznen "I'eneruxa". Teopusi, TpeHUPOBOUHBIE 3aaHUs: y4eOHO-METOAMYECKOE
nocobue/ A.A.Kupunenko.-Pocros u//l: Jlernon, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
https://stepenin.ru/bio
https://stepenin.ru/tasks/bio-variants
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