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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o yuebnomy nipeamety "buonorus" (manee - 6uoaorus) Ha ypoBHE CPEIHETO
obmero oOpazoBaHus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa otT 29.12.2012 Ne 273-@3
«O06 obOpazoBannn B Poccuiickoit Denepanmm»y, ®PI'OC COO, Konnenmuu mnpenogaBaHUs
yuebHoro npeamera «bruosorus» U OCHOBHBIX TOJIOKEHUH (enepanbHOil paboueit mporpaMMel
BOCIIMTAHHUS.

VYueOuslit npenmer  «buonorus» yrnmyonénnoro ypoHsa wu3ydenus (10-11 xmacchr)
SBJISIETCS OJJHUM M3 KOMIIOHEHTOB IMpEeAMETHON 00macTu «EcTecTBEeHHO-HAyYHbIE MPEAMETHIY.
Cornacao mnonoxenusm OI'OC COO mnpoduibHble yueOHbIE MpeIMeThl, H3y4daeMble Ha
yrIyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOom muddepeHnmranuy 00ydeHus: Ha YpOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBl O0ECIIEUUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpemHHM OOIUM, CpPeAHUM NPO(ECCHOHATBFHBIM U BHICIIMM oOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX YY€OHBIX MPEAMETOB JOJIKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIUTATENbHBIX M PAa3BUBAIOIIMX 3a]a4, CBA3AHHBIX C MpoQopHeHTanuen
0o0yJaromuXcsi U CTUMYJTHUPOBAaHHMEM HHTEpPeca K KOHKPETHOW O0JIacTH HAydyHOTO 3HAHUS,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOM, SKOJOTUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JICTIOM.

[Iporpamma o yue6HOMY nipeamety "buonorus" maét mpeacTaBieHre O LETu W 3aj1adax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOJIEHHOM ypOBHE, ONpeeisieT 00s3aTeIbHOe
(MHBapUaHTHOE) MPEAMETHOE COJAEpKAHHME, €ro CTPYKTYpPHpPOBAaHHE IO pa3jesiaM M TeMaw,
pacrpenienenue 1o KiaccaM, peKOMEHIyeT MOCIe0BaTEIbHOCTh U3YUeHHs yueOHOro MaTepHrania
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3ed, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0cOOeHHOCTeH oOyuaromuxcs. B mporpamme mo O6MosIorMu peaqu30BaH MPUHIHIL
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHWOJIOTHM Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHWS,
Omaromaps 4YeMy [pPOCMATPHBACTCS  HAMPABICHHOCTh HA  TOCJIENYIOIIEe  pa3BHUTHE
OMOJIOTUYECKUX 3HAHHUM, OPUEHTHPOBAaHHBIX Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJOTHYECKOTO MBIIUICHUS, MPEJCTaBICHUNA O 3A0pOBOM 0Opas3e *KHU3HH, Ha
BOCITUTAHUE OCEPEKHOTO OTHOIICHUS K OKpYXKalomeld NpupoAaHou cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH y4eOHOro mpenmera «buomorus» B peamu3anuu
tpeboBanuit ®I'OC COO k mIaHUPYyEeMBbIM JTUYHOCTHBIM, METANPEAMETHBIM U TMPEAMETHBIM
pe3yabTataM oOy4yeHHss M B (OPMHUPOBAHMH OCHOBHBIX BHAOB Yy4eOHO-ITO3HABATEIbHOM
JEATETLHOCTH OOYYaIOMUXCs TI0 OCBOCHHUIO COJEpKaHUs OHOJOTHYECKOro 0Opa3oBaHHS Ha
YPOBHE CpeHero 001ero oopazoBaHusl.

VYuebnsiii npenmer «buosorus» Ha ypoBHE CpeaHEro oOIIero oOpa3oBaHUs 3aBepIIacT
Omosnoruveckoe o0pa3oBaHKE B IIKOJE U OPUCHTHPOBAH HA pACHIMpPEHUE U YIIyOlIeHne 3HaHUN
00ydJarommxcsi O J>KUBOW TPHUPOAE, OCHOBAX MOJICKYISIPHOM U KJIETOYHOW OumoJyioruw,
AMOPHUOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKHU, CEJICKIINH, OMOTEXHOJOTHH, IBOJIOIUOHHOTO
YUEHUS U IKOJIOTHH.

Nzydenne yueOHOrO mpeamera «buonorusy Ha yriiyOJeHHOM YpOBHE OPHEHTHPOBAHO HA
MOATOTOBKY OOYYAIOMIMXCS K TMOCIENYIONEMY IOJTYYEHUI0 OHOJOTHYECKOTOo OO0pa3oBaHUs B
By3aX W OpPraHU3aLUAX CPelHEro npodeccnoHaabHoro odpasoBanuss. OCHOBY €ro CoAaepXKaHH
COCTaBJISIET CUCTEMa OMOJIOTUYECKUX 3HAHUHM, IMOJIYYEHHBIX MNpPU HM3yYEHUH OOYyHaroIHUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIETo
obpazoBanus, B 10—11 kimaccax 3Tv 3HaHUS MOJTYYAIOT pa3BUTHE. TaK, pacCIIMPEHBI M YIITYOJICHBI
OMOJIOTUYECKHE 3HAHUSA O PACTEHHSX, KMBOTHBIX, rpubax, OaKTepusx, OpraHU3Me YellOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HH, JIOMOJHUTEIbHO BKJIIOYEHbl OHOJOTMYECKHE CBEIECHUS
MPHUKJIATHOTO M TMOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJIb30BaTh KAK OPUEHTHUPHI IS
nocJIeIyIonero Beioopa npodeccun. Bo3zmMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MTOTYYCHHBIMU 00YYAIOIUMUCS TIPU U3YUYCHUU (PU3UKH, XUMHH,
reorpaduy 1 MaTeMaTHUKH.

CrpykTypa mnporpaMmbl 1o ydyeOHOMYy mnpeamery "buosmorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOIIONUOHHBIN MOAXOABI K U3ydeHUto Ouosioruu. CorjacHO UM, H3y4aroTcs



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 MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPHOJIOTUH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKLHUH, OMOTEXHOJIOTUH U CUHTETUYECKOM
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUS OOydYalomUXCs MO OOTaHWKE, 300JOTHH, aHATOMHH,
dbusnonornn 4enoBeka. B 11 kimacce M3y4aroTcsi BOJIIOIMOHHOE yU€HHE, OCHOBBI 3KOJIOTHH U
yuaeHue o 6uocdepe.

Vuebnblii mnpeamer «buonorus» TpU3BaH O00ECIEYUTh OCBOCHUE OOYYaIOIIUMHUCS
OMOJIOTHYECKUX TEOpPH M 3aKOHOB, WJAEH, NPUHIMIIOB W TMPaBHJ, JIEKALIMX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KAapTHHBI MHUpa, 3HAaHWA O CTPOCHHH, MHOTOOOpa3uu U
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOMYJALWH, OHUOIEH03a, 3KOCHUCTEMBI, O BBLAAIOIIUXCS
HAyYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX HCCIIEOBAHHUSIX B OWOJIOTMH, MPUKIATHBIX aCHEeKTax
Ouonornyeckux 3HaHuil. [ pa3BUTUS U MOAJEpkKaHUSA MHTEpeca O0y4yaromMXcsi K OHOJIOTHH
HapsIly CO 3HAYUTENIBbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJEp:KaHUU MPOTrpaMMbl 1O
OMOJIOTUM TIPETyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS W PA3BUTHUS TOW WM WHOU
oOnacTu OMOJNOTHH, BKJIAJ0OM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pEIICHHE Ba)KHEHUIINX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEM.

[lenb u3yuenus yue6Horo npeamera «buonorus» Ha yrnyOa€HHOM YpOBHE — OBIaJE€HUE
00y4aromyMHUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHM3allUU >KUBBIX CHUCTEM
pPa3HOTO paHra U NpuoOpeTeHrne YMEHUI HCIOIb30BaTh ATH 3HAHUS B (OPMUPOBAHUU MHTEpECa
K onpeaenéHHoi o0nacTu mpodeCCHOHANBHON NEATETbHOCTH, CBI3aHHONW ¢ OMONOTHEH, Wi K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJISl TPOJIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHMUs.

JlocTikeHue 1enu u3ydeHust yueOHoro npenmera «buonmorus» Ha yriayOnéHHOM ypoBHE
o0ecrieunBaeTcs pelieHrueM CIeAYyoIuX 3a1ay:

OCBOGHHE OOYYAarOIIMMHCS CHCTEMBl OMOJOTMYECKMX 3HaHW: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiIaX,
COCTABIJIIIOLINX COBPEMEHHYIO E€CTECTBEHHO-HAY4YHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOTOOOpa3uu U OCOOEHHOCTSAX OHMOJIOTHYECKUX CHUCTEM (KJIETKa, OPTaHW3M, TOMYJISAIUs, BU],
Oouoreoneno3, Ouocdepa); 0 BBIJAIOMIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIICAOBAHHIX B
OHOJIOTHH,

O3HaKOMJICHHE  OOy4alommxcsi C  METOJAaMU  [O3HAHMA  JKUBOW  NPHUPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HAyK (MOJIEKYJISPHOU M KJIETOYHOU OHOIOoruu,
IMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKIHUU, OMOTEXHOJIIOTUU U CHHTETHYECKOM
OMOJOTUM, TAaJICOHTOJOTHH, OSKOJOTHH); METOJAaMH  CaMOCTOSITEIbBHOTO  MPOBEIEHUs
OMOJIOTUYECKUX HCCIeOBaHUI B JjabopaTopud W B mpupoae (HaONIOACHUE, U3MEpEHHE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBNIaJicHUE OOYYaIOMIMMUCS YMEHHUSMHU: CaMOCTOATENBbHO HAXOAWTh, aHAJIM3UPOBATh U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; TOJIh30BATHCS OMOJIOTHYECKONH TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBS3b MEXIY pa3BUTHEM OHOJIOTMH M COLMAIBHO-
SKOHOMMYECKUMH M SKOJIOTMYECKMMU MpoOJieMaMU YelIOBEYECTBA; OLEHUBATH IOCIEICTBUS
CBOCH JNEATENPHOCTH 110 OTHOIIGHUIO K OKpYXaolleil NpupogHOW cpene, COOCTBEHHOMY
3I0POBBI0O W 3J0POBBI0  OKPYXKAIOLIUX JIOeH; OOOCHOBBIBaTH M COOMIOJATh  MeEphI
npopMIaKTUKN WH(PEKITMOHHBIX 3a00J€BaHUH, TpaBWia MOBEICHHUS B MPUPOJE U OOeCTIeYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYALUSX MPUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3OBaThb COBPEMEHHBbIC HAy4YHBIE OTKPBHITHUS B O0JIACTH
OHOJIOTHH,

pa3BuTHe y 00y4arOMIMXCsl MHTEJUIEKTYyalbHBIX U TBOPYECKHX CHOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJEIOBAaHUSMHU B OHOJIOTHH,
pelaeMpIMi €10 Mpo0JieMaMH, METOJIOJIOTHEH OMOJIOTMYECKOTO HCCIICAOBAHMS, MPOBEICHHS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUus OHOJOTUYECKUX 3a7ad, MOJAETUPOBaHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;



BOCIIHUTaHHE y O0yYarONIMXcs IIEHHOCTHOTO OTHONICHUS K JKUBOW MPHUPOAE B IEJIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OPMHpPOBAHUE SKOJIOTHYECKOM, TIE€HEeTHYEeCKON
rPaMOTHOCTH, OOIICH KyJIbTYphl MOBEACHHS B MPUPOJIC; WHTETPAIMN €CTECTBEHHO-HAYUHBIX
3HAHUH;

nproOpeTeHne 00YJAOIIMMHICS KOMIIETEHTHOCTH B PAIlMOHALHOM MPHUPOAONOIBE30BAHUN
(cobmroneHue TpaBUJl TOBEACHUS B TMPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Ouocdepsl),
COXPaHEHHH COOCTBEHHOI'O 3/I0pPOBbSl U 3/0POBBSl OKPYKAIOUIMX JOACH (COOMIONEHUs Mep
npoMIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MacHOCTH  JKU3HEACATCIbHOCTH B
Ype3BBIYANHBIX CUTYAIUAX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3MaHME YCIOBUH 11 OCO3HAHHOTO BHIOOpPa OOYYAOIIUMHUCA WHINBUAYATBHON
00pa3oBaTeNbHOW TPAEGKTOPUH, CIOCOOCTBYIOMICH TMOCIEAyomeMy MpodhecCHOHATLHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUU C WHJWBHUIYaTbHBIMH HHTEPECAMH U MOTPEOHOCTIMHU
peruoHa.

OOmiee 4YucinoO YacoB, OTBEJCHHBIX HAa M3Y4YeHHE OHMOJOTMHM Ha YIIyOJIEHHOM YpPOBHE
cpennero obmero obOpaszoBanus, coctaBiseT 204 daca: B 10 kmacce — 102 gacoB (3 4daca B
Heneno), B 11 xkmacce — 102 gaca (3 yaca B HefIel0).

Otr6op opraHu3alMOHHBIX  (OPM, METOJOB H  CPEACTB OOy4YeHUsS  OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €ro COJEp)KAaHUS M HANPaBIEHHOCTH HA MPOAOHKCHUE
OMOJIOTHYECKOT0 00pa30oBaHUs B OPraHM3AIUAX CPEIHEro MPOPECCHOHATHPHOTO M BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCJIOBHEM TIPH OOYYEHHH OHWOJIOTUM Ha YIIIYOJIEHHOM YPOBHE SIBIISICTCS
IpOBEEHUE JIAOOPATOPHBIX M MpakTHUecKuX pabor. Taxxke ydacTHe OOydaroUMxcs B
BBIMIOJTHEHUH  TPOEKTHBIX U  y4eOHO-HCCIEOBATEIbCKUX PadOT, TeMaTHKa KOTOPBIX
OTIPE/ICNIICTCS. yYUTENIeM Ha OCHOBE HMCIONIMXCS MaTepUaTbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJEPXAHUE OBYUYEHUA

10 KJIACC

Copep:kaHue  OpOrpaMMBbl,  BBIIEJICHHOE KYPCUBOM, HE  BXOJIUT B  IPOBEPKY
rocyaapcTBeHHOM utorooit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

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

3HavyeHne Ouonorud B (HOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBszanHble ¢ Owuonorueil. 3HaueHWe OHOJOTMM B TMPAKTHYECKOU
NESTEIbHOCTH YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SiCTBE, IPOMBIIUIEHHOCTH, OXpaHe
PUPOJIBI.

JdemoHcTpauuu

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

Tabaunel u cxembl: «CBsI3b OMONOTHH C IPYTUMU HayKaMny, «Cuctema OMOJIOTHYECKUX

HaYK».

Tema 2. ’KuBble cucTeMbl M MX H3yYeHHUE
JKuBrle cCUCTEMBI KaK npeaIMET U3YUCHUSA 6I/IOJIOFI/II/I. CBOMCTBA KUBBLIX CUCTEM: CAUHCTBO
XUMHYCCKOIo COoCTaBa, AUCKPCTHOCTb W HCJIOCTHOCTb, CJIOXHOCTL W YINOPAJOYCHHOCTDH



CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTraHM3allMs, CaMOBOCIPOM3BEJICHUE, Pa3apakUMOCTbh,
U3MEHYMBOCTb, POCT U pa3BUTHE.

YpoBHU OpraHu3allM¥ JKUBBIX CHCTEM: MOJEKYJISPHBIA, KIECTOYHbIA, TKAHEBbIN,
OpTraHW3MEHHBIMH, MONYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (broreoneHOTHYECKUIN),
ounoctepnsiid. Ilporeccsl, mpoucxoasimue B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH JKUBOTO.
Kuznp kak popma cymectBoBaHus MaTepuu. Hayku, nzydaromnye KUBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpTraHHU3alUU.

N3yuenne xuBbIX cucteM. MeToapl Onojiornueckoi Hayku. HaOmroneHue, uaMepeHue,
DKCIEPUMEHT, CHUCTEMarh3auus, MeraaHanu3. [loHATHE O 3aBUCHMMOW M  HE3aBUCHUMOU
nepeMeHHoi. [lnanupoBanme skcnepuMeHnTa. IloctaHoBka u mpoBepka runorte3. Hymnesas
runore3a. [loHsaTue BEIOOPKU 1 €€ JO0CTOBEpHOCTh. Pa3dpoc B Omonornveckux naHHbix. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ynbTaTOB. [IpUUMHBI MCKaXeHHS! pe3ylbTaTOB 3KCIEPUMEHTA.
[ToHsiTHE CTATHCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuiel 1 cxembl: «OCHOBHBIE TPU3HAKH JKU3HH», «BHOIOTHYECKUE CHUCTEMBI»,
«CBOICTBA KUBOW MaTepumn», «YpOBHU OpraHU3aIMU KUBOU TPUPOIbD», «CTpOCHHE KUBOTHOMU
KieTkn», «TkaHM  KUBOTHBIX», «CHCTEeMBl OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreorenos», «buochepan, «MeToabl U3ydSHHS] ) KUBOU MPUPOIBI.

Ob6opynoBanue: 1aboparopHoe  O0OpyIOBaHWE Ui  MPOBEICHUS  HAONIOACHUI,
M3MEPEHU, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonp3oBaHne pa3nMUHBIX METOIOB IPU HW3YYEHHH KHUBBIX
CUCTEMM.

Tema 3. Brnosnorus KjieTku

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

MeTtoabl MOJEKYISIPHOM M KJIETOYHOM OMONOTHMH: MHUKPOCKOMHUSA, Xpomarorpadus,
a7eKkTpodope3, METOJ MEUEHBIX aTroMoB, auddepeHnranbHoe MeHTpUudyrupoBaHue,

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

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

Tabnuuer u cxembl: «CBETOBOH MHUKPOCKOIM», «DJIEKTPOHHBIM MHUKpOCKoOm», «McTopus
Pa3BUTHUS METOJIOB MUKPOCKOITHI.

OO6opyioBaHMe: CBETOBOM MHKPOCKOI, MUKPOIIPENapaThl PaCTUTEIbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IpakTnuyeckas pa6ora «/3ydeHne METONOB KIETOYHOH Ouojoruu (xpomarorpadus,
anektpodopes, nuddeperimanpHoe nenTpudyruposanue, [T1IP)».

Tema 4. Xumnueckasi Opranu3zanus KJIeTKH

XHUMHYECKUI COCTaB KIETKU. MaKkpo-, MUKpPO- U YIbTPAMUKPOdJIEMEHTHI. Bona u e€ poib
KAK pacTBOPUTENS, pPEareHTa, ydacTue B CTPYKTYPHUPOBAaHMM KIIETKH, TEIJIOPETYIISALNH.
MuHepanbHbIe BEIIECTBA KIETKH, UX OUONIOTHYecKas poib. Poibh KATHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BemecTBa KieTku. buonornueckue noaumepsl. benkn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mosekynbl. IlepBuunas cTpykrypa Oenka, MenTuAHAs
cBs3b. BTOopuuHas, TpeTwdHas, deTBepTUYHAs CTPYKTYpbl. JleHaTypanus. CBoicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue pynkunu 6enkos. [Ipuonusi.

VYrneBonbl. MoHOCaxapuibl, JUCaxapyIbl, OJUTOCaXxapuabl M mojucaxapuabsl. OO
IUTAaH CTPOeHUsT W (U3MKO-XMMHYECKHE CBOMCTBa YINIeBOAOB. buonormueckue (yHKIUU
YTJIEBOJOB.



Jlumuael.  TmapodunsHO-TUApodoOHBIe  cBocTBa.  Kilaccudukamms — Tummaos.
Tpurnunepuasi, Gochoaunuabl, BOCKH, crepousbl. buomornueckue Gpynkiuu munuaos. Oo0mme
CBOMCTBAa OHMONOTMYECKMX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMBIKAHUIO,
MOJTYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK n PHK. Ctpoenune HykienHOBBIX KucioT. HykieoTumasl.
[Tpuntun xkomrmementapHoctu. [lpaBunmo Yapradda. Crpykrypa JJHK — aBoitHas cnmpaiib.
Mecronaxoxaenue u 6nonornyeckue pynkmuu JHK. Buast PHK. ®@ynkuun PHK B kietke.

Crpoenne Monekynbl AT®. Makposprudeckue cBsizu B mosiekyne AT®. buomornyeckue
¢ynkunn  AT®. BoccraHOBICHHbIE NEPEHOCYMKH, UX (QYHKIMH B  KIETKe. [pyeue
HYyKaeo3uompugocgamol (HT®). CexBeHHpPOBaHHE JHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHasi 6uojorusi: OMOXUMHUYECKHEe M OMOo(HU3NUYECKHe HMCCIECIOBAHUS COCTaBa M
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomounekyn. Modenupoganue cmpykmypvl U QYHKYui
buomonekyn u ux Komniekcos. Komnvromepmwiti Ousaiin u opeaHudyecKuii cunmes OUOMONEKYL U
UX HenpupoOHbIX AHALO208.

JdemoHcTpaumuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep,
C. IIpy3unep.

JInarpammsl: «PacnipeneneHne XUMHUYECKUX 3JEMEHTOB B HEXHBOW  IMPUPOAEY,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MIPUPOJIEN.

Tabmuuer u cxemsl: «Ileprognueckas TabiuIa XUMHUECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHu3moB», «CTpoeHHE MOJEKYNbl Oelkay,
«CTpyKTYpbl OenKOoBOW MOJEKYIb», «CTpoeHHe MOJEKYyN YriaeBofoB», «CTpoeHHEe MOJIEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTBY, «CTpoeHue MOJeKyabl ATD.

OO6opynoBaHue: XMMUYECKas Mocyia 1 000pyI0BaHHE.

JlabopaTopHasi padora «O0HapyxeHre OeTKOB ¢ TTOMOIIbIO KAY€CTBEHHBIX PEaKIUii».

JlabopaTopHas padorta «/ccnenoBanue HyKIIEMHOBBIX KUCIIOT, BBIIEIECHHBIX U3 KIIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunel KJIETOK: dyKapuoTHyeckas U npokapuoTuueckas. CTpyKTypHO-(YHKIHOHAIbHbIE
00pa3oBaHMS KIETKH.

CtpoeHue mpoOKapuOTHYECKOW KiIeTku. KierouHas cTeHka OakTepuid W apxei.
OCOOEeHHOCTH CTPOCHHUS TeTepOTPOPHON 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3aX.

Crpoenne 1 pyHKIIMOHUPOBAHHE dyKapUOTHYECKOM KieTkH. [Imazmaruyeckas memOpana
(razmanemma).  CTpykTypa TUIa3MaTH4YecKod MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, obneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuraemocts MemOpanbl. PaGota
HATpHUIl-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOIUTO3, (haronuro3. Dx301uto3. Kiietounas creHka.
CtpykTypa ¥ PyHKIIUU KJIETOYHOW CTEHKH pacTeHUM, TPHOOB.

Huronnaszma. Ilutozonb. Llutockener. JBuxenue uuroriazmbl. OpraHouabl KIETKU.
OnHomMeMOpaHHBIC OpraHOWABI KJIETKU: dHAomIa3Marudeckas cetb (DIIC), anmmapar I'onbmkw,
JU30COMBI, UX CTpOCHHE U (QYHKUUHU. B3aMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIICTKH.
CtpoeHue TpaHYISIPHOTO peTuKyiayma. Mexanuszm Hanpasienus oeaxoe 6 JIIIC. Cuntes
pactBopuMbIX ~ OenkoB. CuHTE3  KJeTouHbIXx MeMmOpaH. ['maakuii  (arpaHymspHBIN)
SHJOTUTa3MaTHYeCKuil peTukyiayMm. CekperopHas ¢yHKums anmapara [ onbmku. Moougurayus
benxoes 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I on1b0xcu. TpaHCTIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbiX KieTok. Kierounslit cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOMJBI KJIETKU: MUTOXOHAPHUH, TUIACTUIBL. [Ipoucxoscoenue
mumoxonoputi u naacmuod. Cumbuoeenesz (K.C. Mepexcxoscxuii, JI. Mapeynuc). CtpoeHue u



(GyHKIMUM MHUTOXOHApUA U TiacTui. llepBUuHBIE, BTOPUYHBIE M CJIOXHBIE IIACTHUIBI
(OTOCHHTE3UPYIOIUX JYKapUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEHKOIUIACTBI  BBICHIMX

pacTeHun.

HememOpanHble opranon sl kietku CTpoeHne U pyHKIUN HeMEMOPAaHHBIX OPraHOUIOB
KJIETKH. Pubocomsl. [Ipomesicymounuie Qunamenmaot.
MukpoduiaMeHTbl. AKmuHO8bIEMUKPODUTAMEHMBI. Mplimeynsie KIIETKU. AKmuHogvle

KOMNOHEHMbl HeMblueyHblX Kiemok. Mukporpyoouku. Kierounslii mentp. CrtpoeHue u
JIBUKEHHE JKTYyTUKOB M pecHUYEeK. MHKpOTpyOOUukH uuTomiasMel. lLleHtpuons. berku,
aAccoyuupo8anuvle ¢ MUKpoguiamenmamu u Muxpompyobouxamu. Momopusie dbenxu.

SAnpo. Ob6onouka siapa, XpoMaTHH, KapHoIlja3Ma, SIPBIIIKH, UX CTPOCHUE U (YHKIUU.
Snepubliii GenkoBeli MaTpuKc. [IpoCTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HHTEp(hazHOM
aape. dyxpomamun u 2cemepoxpomamui. beaku XpoMaTUHa — TUCTOHBL. JuHamuxa s0epHou
06010uKU 8 MUmMo3e. H0epHulii mpancnopm.

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

JdemoHcTpaumuu

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

Tabmuipl ¥ cxeMmbl: «CTpOEHHUE SYKAPUOTHYECKOW KIETKU», «CTpOeHHE >KUBOTHOMH
KIeTKN», «CTpOEHUE pacTUTENIBHON KIETKN», «CTpOeHHE MUTOXOHAPUNY, «Snpo», «CtpoeHue
MPOKAPUOTUYECKON KIIETKH.

OO6opyioBaHMe: CBETOBOM MHKPOCKOI, MHUKpONpenapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparsl 0akTepuanbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IUYHbIX OPraHU3MOBY.

IMpakTuyeckas padora «/I3ydyeHue cBOMCTB KJIETOUHON MeEMOpaHbI».

JlabopaTopHas padora «lccienoBanue mia3smMoin3a U JACIUIa3MOJIN3a B PaCTUTEIbHBIX
KJIETKax).

IIpakTuyeckas padora «/3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NPeBpPallleHUE JHEPTUH B KJIETKe

AccUMUIISIIS ¥ TUCCUMUIISIIIASL — JABE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPO(HBI M  reTepoTpodHBIM. YUacThe KHCIOpoJa B  OOMEHHBIX  IpoIleccax.
Ounepreruyeckoe obecrieueHne kieTku: npeBpaimeHue AT® B 0OMEHHBIX mpoleccax.
depMEHTATUBHBIN XapakTep peakIuil KJIeTOYHOro Meradonm3ma. DepMeHTHI, WX CTPOCHHE,
cBoiicTBa W MexaHus3M peiictBus. Kodepmentbl. OTimuus (EpMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEJIKU-MHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIMH OT Pa3IMYHbIX (PAKTOPOB.

[lepBuYHBIII CMHTE3 OpPraHMYECKUX BEHIECTB B KieTkKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcucennvlli  pomocunmes y  baxkmepui. Ceéemocobuparowue nueMeHmosl U NUSMEHMbl
peaxyuonHozo yenmpa. Ponp xmopomactoB B mporecce GotocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cs, C. u CAM-munvt ¢pomocunmesa. TIponyKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nnuHbix GpakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHEe (DOTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPHU(PHUUIUPYIOIINE
OakTepuu, xeye300akTepun, cepoOaKTepHur, BOJOPOAHBIC OaKTepru. 3HAYCHHE XEMOCHHTE3A.

AnaspoOHbIe opranu3mbl. Bunel 6poskenus. [IpoaykTsl OpoXKeHHS U MX HCIIOJIB30BaHHE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
00J1e3HEH.

AdpoOHBIE OpPTraHW3MBI. JTambl dHEpPreTudeckoro oomeHa. [loAroTOBUTENBHBIN STaIl.
I'mukonu3 — 6eCKUCIOPOAHOE paCIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, UiM KJIETOUYHOE JbIxaHue. Poinb MUTOXOHAPHI B mpolieccax
OMOJIOTUYECKOTO OKHCIICHHS. Huknmueckue peaKIuu. OxucnuTeNnbHOe
dbochopunupoBanue. Suepeus memopannozo epaouenma npomornos. Cunmes AT®: paboma



npomonHou AT@-cunmasel. [IpeumyiecTBa a’poOHOTO MyTH OOMEHa BEHIECTB MeEpen
aHa’poOHBIM. I(HPEKTUBHOCTD SHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

optpetst: JIx. [Tpuctiun, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibl 1 cxembl: «POTOCHHTE3Y», «IDHEPreTUUecKuii oomeH», «buocuHTEe3 Oenkay,
«Ctpoenue GepMeHTay, «XEMOCHHTE3Y.

O6opyaoBaHKe: CBETOBOM MHKPOCKOI, 000pyI0BaHUE JIJIsl IPUTOTOBJICHUS MMOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi padora «/3yueHue KaTaJUTHUYECKOW aKTHUBHOCTH (epMeHTOB (Ha
pUMEpPE aMIJIa3bl UM KaTalasbl)y.

JlabopaTopuasi pa6ora «/3yueHue (GepMEHTATUBHOIO pacUICIUIEHUs TMEepOKCUaa
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopHasi pabora «CpaBHeHuE Npo1ieccoB (POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacieacrBeHHasi nHpopManus U peaju3anus eé B KJIeTKe

Peaknuu matpuunoro cuntesa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUUYHOTO
cuHTe3a. Peanmmsamms HacneAacTBeHHON wWH(popManuu. ['€HEeTHMUeCKH KOJ, €ro CBOWCTBA.
Tpanckpunuus — Matpuunbelid cuHTe3 PHK. [IpuHIMNOBI TpaHCKpUNIMKM: KOMIIEMEHTAPHOCTb,
AHTUIAPAUIETIBHOCTh, ACUMMETPUUHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
kremxke. Hexooupyrowue PHK.

Tpancmsiiust u e€ stanel. Yuactue TpancnopTHeix PHK B OnocunTese Oenka. YcnoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3€e OemKa.

Cogpemennvie npeocmasnenusi 0 cmpoenuu cenog. OpraHuzalus reHomMa y IpoKapuoT u
JYKapHOT. Perynsnusi akTUBHOCTH TE€HOB Yy mpokapuor. [wumore3a omepona (. Kakoo,
K. MaHno). Monekynsapuvle mexaumusmvl 3Kcnpeccuu 2emog y sykapuom. Ponv xpomamuna @
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX NPOLIECCOB B KiIeTKe. KieTounslit romeocTas.

Bupycol — HeksieTouHble (hOpMBI )KU3HU U 00JIUraTHble mapasuTsl. CTpoeHHe MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusnennviti yukn JIHK-codepacawux
supycos, PHK-codepoicawux eupycos, bakmepuogazos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycubie 3a0oneBaHusi uenoBeka, KWUBOTHbBIX, pactrenuid. CIINJ, COVID-19,
COLIMATILHBIC U MEAUIIMHCKHE MTPOOTIEMBI.

buoungpopmamuka: ummecpayus u  awmanuz  ooavwux  maccusos  («bigdatar)
CMPYKMYPHBIX — Ouonocudeckux — Oaunvix. Hanomexnonocuu 6  Ouonocuu u  meouyuwe.
Ipoepammupyemvie hynkyuu 6eaxos. Cnocodvl 00cmasku 1eKapcma.

JdemMoHcTpanuu

[Moptpetst: H. K. Konsuos, /1. 1. UBaHOBCKUIA.

Tabmuiel ~ w  cxembl: «buocuHTe3 Oenkay», «l'eHetmdyeckuit  koma», «Bupyce»,
«bakrepuodarny.

IIpakTunyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/Ku3HeHHBbIN UK KJIETKH

Knerounsnii nukm, ero mepwonabl u perymsinus. Matepdaza m muto3. OcoOeHHOCTH
poIeccoB, mpotekaronux B uHTepdase. [loaroroka kietku k aenenuto. [IpecuHTeTnueckuit
(MOCTMHUTOTUYECKHUIA), CUHTETHMUYECKHH W TOCTCUHTETUYECKUM (MPEMUTOTHUYCCKUN) TEPUOIBI
UHTEpQa3bl.

Marpuunsiii  cunte3 JHK — permkanusa.  [lpunmuner  perumkanuu — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CHUHTE3, AaHTUIAPAUIENBHOCTh. MexaHu3m
pemmkammn - JIHK.  Xpomocombl. Ctpoenue xpomocom. Tenomepsl u  Tenomepasa.



XpOMOCOMHBIM HA0Op KJIETKH — KapUOTHUM. JIMIUIOMAHBIA M TaruioMIHBIA HAOOPBI XPOMOCOM.
["'omosiornynbie XpoMocoMbl. [1010BBIE XPOMOCOMBI.

Henenne kneTku — mMuTo3. CTaguu MUTO3a U MPOUCXOASIIME B HUX MPOIECCHL. THIIbI
muto3a. Kapuoknnes n nutoknHes. buonorndyeckoe 3HadeHUE MUTO3A.

Perynsmuss MHTOTHYECKOTO IMKJIA KIETKU. [Iporpammmpyemasi KiieTouHash THOEIb —
arnomnTo3.

Knerounoe s1po, XpoMOCOMBI, (DyHKIIMOHAJIbHAs! TeHOMUKA. Mexanusmvl npoaugepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas xnemka» — ououngopmamuuecxue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpauuu

Tabnuiel U cxeMbl: «OKU3HEHHBIN UK KIETKW», «MuTo3», «CTpOCHHE XPOMOCOMY,
«Pemmukanms JJHK».

O06opyaoBaHKe: CBETOBOW MHKPOCKOIN, MUKpompenaparsl: «MuUTo3 B KJIeTKaxX KOpEIIka
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENIApPATAX)».

JlabopaTopuasi pa6ora «Habnionenue Muto3a B KiIeTKax KOHYMKa KOpeIKa Jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. Ctpoenue u QyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHuzMoB. OJHOKIETOYHBIC, KOJIOHUAIIBHEIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U JKU3HEIEATEITHHOCTH OTHOKJICTOYHBIX OpraHn3MoB. bakTepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KosoHuanbHbie
OpTaHU3MBI.

B3anmocBA3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, Opranbl U CUCTEMBI OPTaHOB.
OpranusMm Kak enuHoe 1ejoe. I'omeocras.

Txkaam pacrenuwii. Tumbl pacTUTETBHBIX TKaHEH: oOpa3oBaTeNbHAs, MOKPOBHAS,
MPOBOJISINASI, OCHOBHAs, MexaHnueckas. OCOOCHHOCTH CTpOeHHs, PYHKIHUNA U PACTIOTIOKEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX W  4YEJIOBEKA. THUNBI JKUBOTHBIX TKaHEW: AIUTEIHAIbHAS,
COEMHUTENbHASA, MblleuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUSA, (PYHKIHMM U pacroioKeHUs
TKaHEel B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opranbl. BererarnBHblE W TE€HEpATHBHBIE OpraHbl pacTeHui. OpraHbl U CHUCTEMBI
OpraHOB KMBOTHBIX U 4esioBeKa. DYHKIIMU OPraHOB M CUCTEM OPTaHOB.

Onopa Tena opranu3smoB. Kapkac pacrenuil. CkeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHUH ckeneT. CTpoeHue U TUIbI COSTUHEHUS
KOCTEH.

JIBM>KeHHE OpraHu3MoB. JIBMKCHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUTHOE,
KTYTUKOBOE, PECHUYHOE. JI[BM)KEHHME MHOTOKJIETOYHBIX PpACTEHUW: TPONMU3MBl M HACTHUHU.
JIBuKeHEe MHOTOKIICTOUHBIX JKUBOTHBIX M U€JIOBEKa: MblieuHas cuctema. Pedexc. CkenerHbie
MBIIIIIBI U UX padoTa.

[Mutranune opranu3mMoB. [lornoiienne BOJbI, YIJIEKUCIOTO ra3a ¥ MUHEPAIbHBIX BEIIECTB
pacteHusmu. [Iutanue >XMBOTHBIX. BHYTpHUIIOIOCTHOE W BHYTPHUKJIETOYHOE NHUIIEBAPEHUE.
[Iuranue MO3BOHOYHBIX >KUBOTHBIX. OTHENbl MUILEBAPUTENBLHOrO TpakTa. [luineBapuTenbHbIC
»kenesbl. [InimeBapurenbHas cucremMa 4eaoBeKa.

Jlpixanue opranm3moB. Jlpixanue pacteHuil. Jlpixanwe >XuBOTHBIX. [luddy3us razos
yepe3 MOBEPXHOCTh KieTku. KokHoe npixanwe. JlpixatenbHas TOBEpXHOCTh. JKabGepHoe u
NEroyHoe JpIXxaHue. JIpIxaHWe TO3BOHOYHBIX JKUBOTHBIX U YEJOBEKa. OBOJIOLHUOHHOE
YCIIOKHEHUE CTPOECHUS JIETKUX IT03BOHOYHBIX JKUBOTHBIX. JlbIXaTelbHas CHCTEMa YEJIOBEKa.
MexaHu3M BEHTUISIUU JAETKUX Y NTUI U MJIEKONUTAOMUX. Perymsus neixanus. [IpxareabHbie
00BEMBL.



TpaHcnopr BellecTB y OpraHu3MOB. TpaHCIOPTHBIE CHCTEMBbI pacTeHUU. TpaHcropt
BEIIECTB Yy JKHUBOTHBIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JHMBOTHBIX M uejoBeka. Cepaue, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpaIieHusl.  OBOJIIOLIMOHHBIE  YCIOXKHEHHS  CTPOEHUSI  KPOBEHOCHOH  CHUCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e perynsusi.

Brinenenne y opranusmoB. Beimenenwe y pacteHuil. BbineneHwe y KUBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbl BbiaeneHus. DuibTparusi, ceKkpenus u obpaTHOe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiJeNeHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIIECTUTEIBHOM cucTeMaMu. BplieneHrne y NmO3BOHOYHBIX JKUBOTHBIX U ueioBeka. [loukw.
Crpoenue u pyHkuunonupoBanue Hepona. OOpazoBaHHEe MOUYHN y YEIOBEKA.

3ammTa y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHON U
XUMHUYECKOU 3aIUThl. OUTOHITU/IBI.

3amMTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M WX MNpPOM3BOJHBIE. 3amuTa
opranuzMa otT Ooje3Heil. VMmyHHas cucremMa uenoBeka. KIETOUHBII M TyMOpalbHBIH
UMMYHUTET. Bposk1€HHBIN 1 TPHOOPETEHHBIN crieluUIEeCKUi HMMYHHUTET. Teopust KIIOHAIBHO-
cesiektuBHOro nMMmynurera (I1. Opmux, ®. M. bepner, C. Tonerasa). BocniaaurenbHble OTBETHI
opranu3MoB. Posib BpoxXIEHHOT0O UMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxxumocts M peryisinius y OpraHu3MoB. Pa3apakumMocTs y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apakuMOCTh U peryisinus y pacTeHuil. POCTOBbIE BEHIECTBA M UX
3HauYEHUE.

HepBhas cuctema u pediextopHas perynsuusi y >KMBOTHbIX. HepBHasi cucrema u eé
OTJeNbl. DBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxeisl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediexc u pedrexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHas perynasuus M SHAOKPUHHAs CHCTEMa >KMBOTHBIX M 4esioBeka. JKene3bl
SHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JIelCTBUE TOpPMOHOB. B3anMOCBA3b HEPBHOW H
SHJOKPUHHOM cucTeM. [ unoTtanmamo-runodusapHas cucTeMa.

JdemMoHcTpanuu

Hoprper: U. I1. ITaBnos.

Tabmuuel 1 cxembl: «OTHOKIETOYHBIE BOIOPOCTH», «MHOTOKIETOYHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «OpraHbl IIBETKOBBIX pacTeHui», «CHUCTEMbl OpPraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHYTpEeHHEE CTpOEHUE HACEeKOMBbIX», «TkaHuU pacTeHUN»,
«KopueBwie cuctembl», «CtpoeHue ctednss», «CTpoeHHE JHMCTOBOM IIIACTUHKHY, «TkaHM
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHast cucrtema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BpiienurensHas cucremay, « JHJIOKPUHHAS cucTemay, «CTpoeHue MBIIIbD, «MIMMyHUTETY,
«Kumeunononoctasle», «CxeMa nuTaHus pacTeHUi», «KpOoBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruaps», «CTpoeHUue IuiaHapun», «BHyTpeHHee cTpoeHHue 0KJI€BOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucteMa MIIEKONUTAIOIINAX,
«HepBHas cuctema yenoBekay, «Pediekcy.

OO6opyioBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMpENapaTsl OJAHOKIETOUYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, JKHUBBIC
IK3EMILISPhl KOMHATHBIX PACTCHHM, TepOapuu pacTeHUN Pa3HBIX OTIENIOB, BIAXKHBIE MpermapaTsl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUK OECIIO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHuE Ui JIEMOHCTPAllMM IIOYBEHHOTO M BO3AYIIHOIO THTAaHUS pacTEHH,
pacuieruieHus Kpaxmaiga © OelIKoB TMoj JelcTBHEM (EepMEHTOB, 00OpyIOBaHUE IS
JIEMOHCTPALIMH OMBITOB [0 U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBUKEHHUM, MOJIEJIM T'OJIOBHOI'O MO3ra Pa3jIn4HbIX )KMBOTHBIX.

JlabopaTopHas padora «/3ydeHne TKaHEH paCTEHUI.

JlabopaTopHas padora «/3ydyeHne TKaHEN )KUBOTHBIX».




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

Tema 10. Pa3MHO:KeHHe U pa3BUTHE OPraHM3MOB

@opMbl Pa3MHOXKEHHUSI OPraHU3MOB: Oecrosoe (BKJIOYas BETreTaTUBHOE) U TIOJOBOE.
Buael 6ecrionioro pa3MHOXKEHUA: MOYKOBAHUE, CIIOPYJISIUS, (parMeHTalHsl, KIOHUPOBaHHE.

[TonoBoe pasmuoxkenue. [lonoBwie kieTku, wiaum ramersl. Meho3. Craguun wmeio3sa.
IToBenenue xpomocoM B meio3e. Kpoccunrosep. buonornueckuii cMpIici Melo3a U MOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pas3Butue. ['ameroreHe3 y KUBOTHBIX. [loJOBBIE  JKeye3bl.
OO0pa3oBaHue W pa3BUTHE IMOJIOBBIX KieToK. CrepmaTtorene3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omo10TBOpeHNE U 3MOPUOHAIBHOE PAa3BUTHE >KUBOTHBIX. CIOCOOBI OIUIOIOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WNuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa O Pa3BUTUU
opranu3MoB. Mopghozenez — oOna u3 enasuvix npoobaem smopuonocuu. Konyenyus mopgozenos
u modenu mopghozenesa. Craguu aMOpHOreHe3a KUBOTHBIX (Ha MpUMepe JIATYIIKH). J[poOienue.
Tunsl npoGnenus. [Jemepmunuposannoe u HedepMuHuposanHoe opoobnenue. bracmyna, munvl
onacmyn. OcOOEHHOCTH POOJICHUS MIICKOIMUTAIOIIUX. 3apOJIbIIIEBEIC JIUCTKH (TACTPYIISIIHS).
3akjialka OpraHoB W TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOE BIMsAHWE YacTeu
pa3BHBAOIIETOCS  3apojbiia (IMOpUOHANBHAS WHAYKIMS). 3akiajka I[UJIaHa CTPOCHHS
JKUBOTHOTO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOACHCTBUH TE€HOB. BrusHue Ha
AMOPHOHAIILHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButme xuBOTHBIX. [locTamMOpuoHanpHBIM mepuon. I[Ipsmoe u HempsiMoe
pasButHe. Pa3ButHe c Meramopdo30M Yy O€CIO3BOHOYHBIX M TTO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOrO U HEMPSIMOTO PA3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta XUBOTHBIX. DakKTOpbl PETYISIIUM POCTa >KUBOTHBIX M uyenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M ueioBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKHE TPOLIECCHI.

Pasmuoxxenue u passutue pacrenuit. ['amerodut 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 pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMCHH.

MexaHu3MBbI pErysiuy OHTOTE€HE3a Y PACTEHHUH U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabnuuel U cxembl: «BereraTuBHOE pa3zMHOKeHHE», « TUITBI OECONIOro pa3MHOXKEHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOXeHHE »HBIVIEHBD», «Pa3MHOXKEHHE THAPBI»,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHe SMIEKIECTKA U CIIEPMATO30UIa»,
«OcHoBHBIE cTaauu OHTOreHe3an, «lIpsMoe m Hempsimoe pa3BuTHE», «Pa3BUTHE MailCKOro
Kykayn, «Pa3sutue capanum», «Pa3BuTHe JIATYIIKN», «/[BOMHOE OIIOIOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CTpoeHne ceMsiH OAHOAOJBHBIX M JABYAOJBHBIX pAaCTCHUN», «KW3HEHHBIA ITUKII
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <«COKHU3HEHHBIH LMK [AaOPOTHHUKAY,
«KU3HEHHEIN UK COCHED.

OO6opyioBaHMe: CBETOBOM MHUKPOCKOII, MUKpOIpenaparsbl SIMIIEKIIETOK u
CIIEpMaTO30MA0B, MOAENb «L{UKII pa3BUTHS JATYLIKIA.

JlabopaTtopHasi pabora «/I3ydeHHe CTpOCHHS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTunyeckas padora «BblsiBIeHNE NPU3HAKOB CXOJCTBA 3apOAbIINIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopHasi paboTa «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI.




Tema 11. I'eneTHKa — HAyKa 0 HACJIEICTBEHHOCTH U M3MEHYHBOCTH OPraHNU3MOB

Hcropust craHOBIEHUS W pPa3BUTHS TEHETUKH Kak Haykd. Paborer ['. Mennens,
I'. ne ®puza, T. Moprana. Ponbp oTeyecTBEHHBIX YUEHBIX B pa3BUTHM TeHeTHKH. Pabotsl H.
K. Konsuosa, H. 1. BaBuniosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununyenko, H.
B. Tumodeea-Pecosckoro.

OCHOBHBIE T€HETUYECKHE TIOHATUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJJIEJIbHBIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTAa,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHOTuN, (eHoTun. OCHOBHbIE METOJbl TE€HETUKHU:
rHOPHIONOTHYECKUH, IUTOJIOTMYECKHUH, MOJICKYISPHO-TeHETUYECKU .

JdemoHcTpauuu

Hoptpetsr: I'. Mennens, 1. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benosepckuit, I'. /[. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckuii.

Tabauiret u cxeMbl: «MeTObI TEHETUKIY, «CXEMbI CKPEITBAHUS.

JlabopaTopHasi padoTa «/{po3oduia kak 00BEKT FreHETHYECKUX UCCIIEOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpuaHoe ckpemmBanue. [lepBerii 3akoH MeHaenss — 3aKOH €IMHOOOpa3us
ruOpuioB mepBoro nokojeHus. IIpaBuno nomunupoBanus. Bropoii 3akoH MeHaens — 3aKoH
paciernieHus mpu3HakoB. L{uTomornyeckie 0OCHOBBI MOHOTHOPHIHOTO CKpeluBanus. [ unoresa
YUCTOTHI TAMET.

AHanusupyromiee  ckpenBaHue.  [IpoMexXyTOuHbIA ~ XapakTep  HacleIOBaHMUS.
Pacuiennenue npu3HakoB NP HETIOJTHOM JIOMUHUPOBAHUU.

JluruOpugHoe CcKpemuBaHue. TpeTwil 3akoH MeHaens — 3akoH HE3aBHCHUMOTO
HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYeCKe OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.

CueruienHoe  HacnefoBaHue  mpu3HakoB. PaGotrel  T. Moprana.  CueruieHHOE
HAcJe/J0BaHME TEHOB, HApYUIEHUE CIEIUICHUS MEXAy TeHamMu. XpOMOCOMHAas TeOopus
HACJIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXaHM3M OIPENEICHUsI 10J1a. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOTramMeTHBI M TeTeporaMeTHbIM MoJ. ['eHeTuyeckas CTPYKTypa IMOJOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIJIEHHBIX C TOJIOM.

I'enotun kak memnoctHas cucteMa. llnedoTponusi — MHOXKECTBEHHOE [IEMCTBUE TEHA.
MHoxecTBeHHbIN ajuienu3M. B3auMmopeilcTBue HeaeNlbHBIX T'eHOB. KOMILJIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeTdeckuil KOHTpPOJIb pa3BUTUA PACTEHUM, JXKUBOTHBIX M YEIOBEKA, a TaKXKe
(Gu3MONOrMYecKUX TPOLECCOB, TMOBENECHHUS U KOTHUTHBHBIX (QyHKIM. ['eHeTnueckue
MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO3UH — MAPA3UT» U «XO3IHH —
MUKpoOrnomy. ['eHeTHueckre acreKThl KOHTPOJII U U3MEHEHHUs HaclleZCTBEHHON MH(OpMaIiK B
MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpaumuu

Iloprpersr: I'. Mennens, T. Mopras.

Tabmuipst u cxemsbl: «IlepBeiii U BTOpoi 3akoHBI MeHaenss», «Tpetuit 3axkoH Menaensy,
«Ananuzupymoliee ckpeuupanuey, «Hemnonnoe gomuanpoBanue», «ClemnieHHOE HaclleJOBaHUE
PU3HAKOB y Apo3oduiby, «I eHeTuka nonay, «Kapuorumn yenosekay, «Kapruotun Apo30¢puiib,
«Kapuotun ntuiisn», «MHOXECTBEHHbIN alienTu3m», «B3anmoielicTBre TeHOBY.

OO6opynoBanue: MOIETh ISl JEMOHCTPAIMHM 3aKOHOB €AMHO00pa3us THOPHIOB TMEPBOTO
MOKOJICHUSI U PACIICIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPAIlMM 3aKOHA HE3aBUCHUMOIO
HACJIEI0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMHU CLETNIEHHOTO HACIEJOBAaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoOTIpenapar: «/Ipozoduma.

IIpakTnyeckas padora «3yyeHue pe3yabTaTOB MOHOTHMOPHIHOTO CKpEIIMBAHUS Y
JPO30(HITBD».




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

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumopeiictBue renotuna u cpeasl npu (popmupoBaHuu (eHotumna. M3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKU. BuUIbl  U3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MoaudukanoHHas U3MeHUYUBOCTh. Posib cpenbl B popMHUPOBaHUN MOJIUGPUKAITMOHHON
n3meHunBocTH. Hopma peaknuu npusHaka. BapuanuMoOHHBIA psj W BapualMOHHAs KpHUBas
(B. Uoranncen). CroiicTBa MOAH(PUKAITMOHHON N3MEHYUBOCTH.

I'enHoTunuueckass n3MeHYMBOCTh. (CBOWCTBA T€HOTHUIIMYECKOW WM3MEHUYUMBOCTH. Buibl
TeHOTUITUNYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatuBHas W3MEHYMBOCTH. Meii03 U MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHYUBOCTH. POJTh KOMOMHATUBHOW H3MEHYHBOCTH B CO3JJaHUM T€HETUYECKOTO pa3HOOOpa3us
B [Ipe/ieJIax OJTHOTO BHU/IA.

MyrtarmonHass MU3MEHYMBOCTh. Buibl MyTamuii: reHHbE, XPOMOCOMHBIE, T€HOMHBIE.
CHoHTaHHBIE W WHAYUMPOBAaHHbIE MYyTAalMHU. SIepHBIE M LUTOILUIA3MAaTUYECKHE MYTallUH.
ComMaruueckre W MOJOBble MyTauuu. [IpUYMHBI BO3HMKHOBEHHUsI MyTaluid. MyrareHbl M HX
BJIMSHHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOIO IpoLecca. 3aKOH TOMOJIOTHYECKHX
psnoB B HacnenctBeHHoW wusMmeHunBoctu (H.W. BaBunoB). BHesgepHas W3MEHYHBOCTH H
HACJIEACTBEHHOCTD.

Onueenemuxa u 3NUSEHOMUKA, PONb INUSCHEMUYECKUX (DAKmopos 8 HACLe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanuu

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

Tabmuiel 1 cxembl: «Buapl HW3MEHUUBOCTHY, «MoAu(PUKAIMOHHAS H3MEHYUBOCTHY,
«KoMOMHATHBHAS  M3MEHYMBOCTDY, «Metio3y, «OnI010TBOPEHUEY, «I"eHeTHUeCKIE
3a00JIeBaHUS YEIIOBEKay, «BUIBI MyTaIuii».

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

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

IIpakTnyeckas padora «Myranuu y Apo30¢puibl (Ha TOTOBBIX MUKPOIIpernapaTax).

Tema 14. I'eHeTHKa YejloBeKAa

Kapuorun uenoBeka. MexayHapo/Has mporpamMma HCCIIEIOBAaHUS T€HOMa YEJIOBEKa.
MeToapl M3y4YeHHS] TEHETUKH YEeJIOBEKa: TCHEATOTHYeCKU, OJM3HEIIOBBIA, ITUTOTCHETUYECKHH,
NONYJSLUOHHO-CTAaTUCTUYECKUN, MOJIEKYysipHO-TeHeThnueckuil. CoBpeMEHHOE OIpeesieHue
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHHUE, B TOM YucIie ¢ momotbio [TI[P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEeapachoyiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TEHETHUKU B
Hp@I[OTBpaH_IeHI/II/I U JICHCHUU TCHCTHUCCKHUX SaGOHGBaHI/Iﬁ YCJIOBCKA. MC,Z[I/IKO-I‘CHCTI/I‘ICCKOG
KOHCYJIbTHpOBaHKEe. CTBOJOBBIC KICTKU. [IOHATHE «T€HETHYECKOTO IPy3a». DTHUECKUE aCTICKThI
I/ICC.HGI[OBaHI/Iﬁ B 06HaCTI/I pe[[aKTI/IpOBaHI/IH T'€HOMA U CTBOJIOBBIX KJICTOK.

I'eneTnveckue (akTOpbl MOBHIIICHHOW YYBCTBHUTEILHOCTH YEJIOBEKAa K (PU3MUYECKOMY H
XMMHUYECKOMY 3arpsA3HEHUI0 OKpyKawlled cpenpl. ['eHeTnueckas MpeapacnoioKeHHOCTb
YyeJIoBeKa K MaTOJIOTHsAM.

JdemMoHcTpanuu

Tabmuipl u cxembl: «Kapuotumn yenoBeka», «MeToabl W3yYeHUs TEHETHUKH YEJIOBEKay,
«["eneTnueckue 3a001eBaHUS YCTOBEKA.

IIpakTuyeckasi padora «CocTaBieHHUE U aHAIU3 POJTOCIOBHOW.




Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanusi M CeJCKUMs. 3apOKIACHUE CEIEKIMU M JIOMECTHKaluu. YdeHue H.
W. BaBunoBa o LleHTpax NpOMCXOXIEHUS U MHOTrooOpasusi KyJAbTYpPHBIX pacTeHuil. Ponb
CEJIEKIIMM B CO3JaHUU COPTOB PAcCTE€HUU W mMopohd XKUBOTHBIX. COpT, mopoja, mITaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HaclieAcTBEHHOUW u3MmeHunBoctu H. U. BaBuiioBa, ero 3Hauenue s
CEJICKIIMOHHOMN PaOOTHI.

Metonpl  celneKIMOHHOM  paboThl.  MCKycCTBEHHBIH ~ OTOOp:  MaccoBblii U
WHIUBUIYAIbHBIA. OTanbl KOMOMHAIMOHHOW CeleKuuu. VIcmbITaHue MPOU3BOIUTENEH 10
noroMcTBy. OTOOp MO TEHOTHIy C MOMOUIbIO OICHKH ()EHOTHIAa MOTOMCTBA U OTOOp MO
TEeHOTHUITY ¢ ToMonIpto aHanuza JJHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJ] CENeKIIMOHHOW paboThl. PamuanoHHBIN u
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJbTYpHBIX (OpM OpraHHU3MOB.
Hcnonp3oBaHWe TEHOMHOTO pEAAKTUPOBAaHUS M MeTonoB pekomMOuHaHTHbIX JIHK s
MOJIy4EHUSI UCXOTHOTO MaTepHuaa Jiisl CENEeKLIHH.

[Tonyyenne mnonumuionoB. BryTpuBumoBas rulpunusanmus. binmskopoacTBeHHOe
CKpelrBaHue, Wi UHOpuauHr. HepoacTBeHHoe ckpemuBanue, Wik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbL. Vcmonb3oBanwe rerepo3uca B ceneknuu. OtrganéHHas TUOpUIU3ALUAL.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHMKEHMSI CEJEKLUUU pAcTeHUH U
KUBOTHBIX. «3€1EHas peOOYULY.

CoxpaHeHne M U3y4EeHHE N€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHHU M HUX JUKHUX
ponuyel i CO3/IaHusl HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3HCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu CenbCKOX03AUCMEEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YENAX VIYUUIEHUS CYWeCBYIOWUX U CO30AHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM 4ucie ¢ npuMeHeHuem COBPEeMEHHbIX MeMmo008 HAYUHbIX UCCIe008aAHUL, Nepedosblx uoel u
NePCneKmMueHbIX MEXHOL02UL.

JdemoHcTpauuu

Hoptpersr: H. U. Basunos, U. B. Muuypun, I'. /1. Kapneuenko, II. I1. Jlykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabauiet 1 cxeMbl: «l{eHTpBI TPOUCXOKACHUS U MHOTOOOPa3Hsl KyIbTyPHBIX PACTEHUI,
«3aKOH TOMOJIOTHYECKMX PSJAOB B HACIEACTBEHHOM HW3MEHUMBOCTH», «MeETonbpl celekuumy,
«Otnanéunas rudpuau3anus», «MyrareHes».

JlaGopaTopHas padora «/3ydyeHne cOpTOB KyJbTYPHBIX PACTEHUI W MOPOJ JOMAIIHHUX
YKUBOTHBIX.

JlaGopaTopHas padora «/3ydeHne METOOB CEIEKIIUHA PACTCHUIN».

IIpakTnyeckas padora «lIpuBHBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOJbI U JIOCTHIKEHHUS CENIEKLUU PACTeHUN U >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATENBHBIM y4acTOK, B TEILUIMYHOE
X035ICTBO, B 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO ILIEHTPA)».

Tema 16. BuoTeXHOI0TUsl M CHHTETHYeCKAs] OMOJIOTHA

OOBeKTHI, HCMOJB3yeMble B OHOTEXHOJOTHH, — KJIETOYHBIE U TKaHEBHIC KYIbTYPHI,
MUKpPOOPTaHU3MbI, HUX XapaKTEpUCTUKA. TpaaulMOHHas OHOTEXHOJIOTHS: XJeOoImeyeHue,
NOJIy4eHHE KUCIOMOJIOYHBIX POAYKTOB, BUHOAenue. Mukpoouonorndeckuii cuHte3. OObeKThI
MUKpOOHOIOrnYecKux TexHoaoruil. [IponsBoacTBo Oenaka, aMUHOKHCIOT U BUTAMUHOB.

Co3nanve TEXHOJOTMM M HMHCTPYMEHTOB  IIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJbIO MOTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKaINX
HE BCTpEYAIOIIUECs B MPUPOIe ONOCUHTETUYECKHE MTyTH.

Knerounas mnxxenepusi. MeToapl KylbTypbl KJIETOK W TKaHEW PACTEHUH W KUBOTHBIX.
Kpuobanku. Comarudeckas rudOpuau3anus M cOMaTHUecKuil smOpuorenes. lcmonb3oBanue
rarionioB B CeNIEKUMH pacTeHuil. [lonyyenue MmoHOKIOHANbHBIX anmumein. Hcnonvzosanue



MOHOKIOHANbHBIX U NOJUKIOHATLHBIX aumumen 8 meouyure. VICKycCTBEHHOE OIJIOZJOTBOPEHHE.
PekoHCTpyKIMsSI SHLEKIETOK M KIOHUPOBAHWE >KMBOTHBIX. MeETOJA TpaHCIUIAHTAUHUU sAEp
KIIETOK. TexHonocuu 0300po6neHus, KyIbMusUpo8anus U MUKPOKIOHAILHOO PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYILbIYD.

XpOMOCOMHAs U TeHHasl UHKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYUPOBaHUE
pekomOunanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHIKEHUS W TICPCIICKTHUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. OKOJOTUYECKHE M OSTUYECKHE MPOOIEeMBbl TeHHOM
WHKEHEPUHU.

Menuuuackue  OmorexHonoruu. [loctreHomuas 1mdpoBas wmeamnmua.  [IIP-
MUarHocTrka. MeTa0oJIOMHBIN aHajau3, TeHOIEHTPHUYECKUN aHajau3 MpoTeoMa YeJIOBEeKa I
OIICHKH COCTOSIHUS €r0 370pOBbs. Vcnonb30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-6uounxeHepus s pa3pabOTKU (yHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHMSI KOMIUICKCHBIX TKaHEW COYETAaHHEM TEXHOJOTHH TpEXMEPHOro OWONMPHHTHUHTA U
ckaddonaunra s peuieHus 3a1a4 NepCcoHaTN3UPOBAHHON MEIULIUHBI.

Cozanue BEKTOPHBIX BAKIUH C IENbI0 0OECTeYeHHs] KOMOMHUPOBAHHOW 3alllUTBI OT
Bo3Oyauteneri OPBU, ycraHoBieHHE MOJICKYJIAPHBIX MeXaHu3MOB (yHKiuonupoBanus PHK-
COJIep KalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIC 3a00JIeBaHUS YETIOBEKA U )KUBOTHBIX.

JdemoHcTpaumnu

Tabmuiet ~ u cxemsbl: «Mcnonb30BaHWEe  MUKPOOPTaHU3MOB B MPOMBINIJICHHOM
IPOU3BOACTBEY, «KiteTouHas nHKeHepUs», «I eHHass HHXKEHEPUs».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckasi padora «llomydeHne MOJIOYHOKUCIBIX IPOTYKTOBY.

Ikckypeus «bruoTexHonorus — BakKHEWINas NMPOM3BOAMUTEIbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUUECKOE TTPOU3BOICTBO)».

11 KUIIACC

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

OpomonnonHass Teopusi Y. Jlapsuna. [Ipeanochbuik BO3HMKHOBEHUS JapBUHHU3MA.
Ku3up u HayuHas nedrenpHocTh Y. JlapBrHa.

JIBuwkymue cuibl dBomonuu  BugoB 1o Y. JlapBuHYy (BbICOKass HMHTEHCHUBHOCTD
Pa3MHOXEHHSI OPTaHW3MOB, HACJIEJICTBEHHAs HW3MEHUYUBOCTh, OOpb0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmrnenne cuntetnueckord Teopuu HdBomouuu (CTD). HeiitpanbHas Teopus
sBomtonnd. COBpEMEHHAasi SBOJIONMOHHAS OHOJIOTHS. 3HAaYeHUE JBOJIIOIMOHHOW TEOpHH B
(GbOpMUPOBAHUN €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. U. llImansraysen, Ix. Xonaeitn, /. K. benses.

Tabmuuer u cxembl: «Cuctema xuBoil mpupos! (o K. JIunuero)», «JlecTHHIa KUBBIX
cymectB (o Jlamapky)», «Mexanu3m GOPMHPOBAHUS TPUCIIOCOOJNICHUM Y pacTeHUd u
KHUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmpyrta nyremectBus Y. Jlapsuna», «Haxonku
Y. Hapsuna», «Dopmbl 00pb0OBI 3a cymiecTBoBaHue», «llopoasl romydeii», «Muoroobpasue
KYJIBTYPHBIX (opM KamycThl», «[1lopoapl JOMAIIHUX KHUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHUS ABWXKYIIUX CHJI 3BOJIONUNY», «OCHOBHBIC
MOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJIOLIUN.

Tema 2. MuKpo3BoJIIOIHS U €€ Pe3yJibTaThl
HOHYJISII_II/ISI KaK DJJICMCHTapHad CAWHHIA 3BOJIIOIWU. COBpeMeHHBIe MCTOABI OLICHKH
TEeHETUYECKOTO pa3HO00pa3us U CTPYKTYphI Monyssuil. MismeHenue reHopoHaa MOMYIsSIUN KaK



DJIEMEHTApPHOE JBOJIIOIIMOHHOE SIBICHHE. 3aKOH TIeHETHYecKoro paBHoBecus JIx. Xapnw,
B. Baitn6epra.

DOnemMeHTapHbIe (AKTOPHl (ABMKYIIME CHIIBI) JBOJIONUU. MYyTAallMOHHBIA TIPOIIECC.
KoMmOunatuBHasi m3MeHUYMBOCTh. Jlpeiid) reHoB — ciydaiiHble HEHANpPaBJICHHBIC W3MEHEHUS
4acToT ajuienel B momynsnusx. OGGeKT ocHoBaTens. dhgexkm OYmMbLIOUHO20 20PIbIUUKAL.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u credcmeus. Illposenenue 3¢hgexma
opeucha cenoé 6 Oorbuwux u manvlx nonyaayusax. Murpauuu. M3omsamus  TOMySIsIIHiA:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoIyKTHBHAS).

EcrecTBeHHbI 0TOOp — Hampapisromuil (akrtop 3Boitoruu. DOpMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIIM3UPYIOIMINUMA, pa3pbiBarommil (au3pyntuBHbIA). [lomoBoit otbop.
Bo3HHKHOBEHHE U YBOIIONNS COIMATLHOTO MMOBEICHUS JKUBOTHBIX.

[IpucnocoOaeHHOCTh OPraHU3MOB KakK pe3ylbTaT MHKPOIBOJIOLMU. BO3HUKHOBEHHE
npucnocoOaeHnit y opranuzMoB. ApomMopdo3bl U uanoagantauuu. [Ipumeps! npucnocodieHui
y opraHu3MmoB: Mmopdoaoruueckne, (QU3NOIOTHYECKHE, OMOXUMHYECKHE, TIOBEICHUYECKHE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpazoBaHue kak pe3yabTaT MHKPOIBOIIOIHH.
W3onauuss — xmoueBoil (akrop BumooOpasoBanus. Ilyrh M crmocoObl BHIOOOpa3OBaHMS:
ajutonatpuieckoe (reorpaduyeckoe), CHUMMIATPHUECKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurmmonau3anus, rudpuan3anws). JJTuTeIbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HopMUPOBaHHUS OHMOJIOTHYECKOTO PA3HOOOpa3usl.

Ponp o3BoOmONMOHHOW OHONOTMU B pa3pabOTKE HAYYHBIX METOJOB COXPAHCHUS
O6unopa3zHooOpaszusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasuTOB M HMX XO035€B. MeXaHU3Mbl
(GbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

Hoptpertsr: C. C. YUerBepukos, J. Maiip.

Tabnunel u  cxembl: «MyTallMOHHAsT W3MEHYMBOCTH», «[lomymsimonHas CcTpyKTypa
Buga», «Cxema mposBIeHUs 3aKkoHa Xapau—BaitHOepra», «/IBuxyiue CHIIBI SBOIIOIUNY,
«IKOJoTHYEeCKasl HM3OJISIIUS TOMYJISAIUNA CEeBaHCKOW Qopenn», «l'eorpadudeckas H30JAIUAS
JUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI JaypcKoi», «[lonmynsimoHHbIe BOJTHBI YUCICHHOCTH
XUIIHUKOB M JKepTB», «(Cxema [eHCTBUS ecTeCTBEHHOro ordopay, «Dopmbl O0prOBI 3a
CYIIIECTBOBAHHEY, «MHIyCTpUAbHBIN MEJTaHU3MY, «OKuBbie HCKOTIaeMbIey,
«ITokpoBUTENbCTBEHHAs OKpacka »KHBOTHBIX», «lIpemympexnaromias oOKpacka >KHBOTHBIX»,
«Dusnonorudeckue agantanuny, «[IpucrnocobIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEILHOCThHY,
«Kpurepun Bunma», «Bugsl-gBoitHukny, «CTpykTypa Buga B npupoae», «CrmocoOsl
BugooOpa3oBanus», «l'eorpaduueckoe BUmooOpazoBaHue TpPEX  BUIOB  JIAHIBIIICH»,
«IKOJOTHYECKOe BHUI000pa3oBaHue BUIOB CcHHHI, «llomummounsl pacteHuit», «KamycTHo-
pEeACUHBI THOPUI.

ObopynoBanue: repoapuy pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uydesa MTHI] U 3Beper C
IpUMepaMu Pa3NYHbIX MPUCIIOCOOJICHUH, Yydyena NTHIl U 3BEpei pa3HbIX BHUJIOB, repOapuu
pacTeHuii OJIM3KUX BHIOB, 00pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padora «BpIsiBIeHHE H3MEHYUBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopuasi padora «[IpucnocobneHuss OpraHu3MOB U UX OTHOCHUTENIbHAs
[EJIeCO00PA3ZHOCTHY.

JlabopaTopHasi pabora «CpaBHEeHUE BUI0B 10 MOP(POJIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3sosonusi H e€ pe3yJbTaThl

Metoael  u3ydeHus MakpodBomoluu. [laneoHTonmormyeckue METONbl  W3YYECHHUS
sBosrouy. Ilepexoanbie GopmMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduuecknie Metonasl u3ydeHus HBomonuu. CpaBHeHue Giopbl u  (ayHbI
MaTEepHKOB U OCTPOBOB. bruoreorpapuyeckue odnactu 3emiau. BUabl-3HIEMUKN U PETUKTHL.



OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(OIOTHUECKAE METOJIbl U3YyUCHHSI HBOJIOIHH.
['eHeTnyeckue MeXaHU3Mbl SBOJIOLHMHA OHTOTE€HE3a W IOSIBICHUS SBOJIOLMOHHBIX HOBILIECTB.
['omonoruuHble U aHaIOTUYHBIE OpraHbl. PyauMeHTapHble opranbl U aTaBU3Mbl. MoJIeKyIsipHO-
reHeTUYecKrne, OHOXMMHUYECKMEe M  MaTeMaTU4YeCcKMe METOAbl H3YYEHHS  SBOJIIOIMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METO/IbI TIOCTPOCHUS (PMITOTEHETHYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIFOLINS TEHOMOB.

OO0mue 3akoHOMEpHOCTH  (TmpaBuia)  JBONMOUMU. [Ipunyun  cmenvl  QYHKYuULL.
HeobOpaTtumocTs 3BOMIONINMK. AanTUBHAS paauaius. HepaBHOMEPHOCTb TEMITOB SBOJIIOIIHH.

JdemMoHcTpanuu

[optpetst: K. M. Bap, A. O. KoBanieBckuii, @. Mrosuiep, J. ['ekkenb.

Tabnuiet u cxembl: «DUTOTEHETUYECKHIA P JTOMIAINY, KAPXEONTEPUKCY, «3BEPO3yObIe
amepb», «Creronedans», «Punnodursr», «CemeHHble ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpeiid koHTHHEHTOB», «PenukTbl», «HavampHble cTaaud SMOPUOHAIBHOTO
pa3BUTUS  NO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMYHBIE M  AHAJOTMYHBIE  OPTaHbDY,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI ueloOBeKa W MuMMaH3e», «laBHbIE
HaIpaBlIeHUs IBOOLUNY, «OO0IIMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

OO6opynoBaHue: KOJJICKIIMH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTAaTKOB OpPraHHU3MOB,
MYJISDKH TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYIMMEHTApHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIIUH
HACEKOMBIX.

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

HayuHbple THMOTE3bl NMPOUCXOXKIEHHUS XH3HM Ha 3emie. AOHWOreHe3 M NaHCIEPMUS.
JloHayuHble TPEICTABICHHUS O 3apOXKACHUU >KU3HM (KpealuuoHH3M). ['mmore3a MOCTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onsltaMu @. Peau, JI. Cnamtannanmy, JI. [lactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE 3Tanmbpl HEopraHuueckoil sBomonuu. IlnanerapHas (Teosornueckas)
SBOJIONMS. XHUMHUYECKas HBOJIONUS. AOWOTCHHBIH CHHTE3 OpPraHMYEeCKHUX BEIIECTB U3
Heoprannueckux. Ompir C. Mumnepa u I'. FOpu. OOpa3oBanue moIMMepoB M3 MOHOMEPOB.
KoanepBarnas rumoreza A. WM. Onmapuna, rumorte3a mnepBuuHOoro OynboHa JIk. XonmaeiiHa,
reHernyeckas rumnotesa ['. Ménnepa. Pu6osumsl (T. Yek) u runoteza «mupa PHK» Y. 'unbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.

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

HavanbHble 3Tansl opranndeckon 3Bosronuu. losBieHre u »BONONUSA MEPBBIX KIETOK.
Oomonss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoBpeMEHHbIE MHKpPOOHBIE
OMOTUIEHKM Kak aHajor mepBbIX Ha 3emiie coodmectB. CtpomaronuThl. [IpokapuoTsl u
9YKapUOTBHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxxaeHrne  MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIONMM BhICHIMX pacTeHUH. OCHOBHBIE apoMopdO3bl PACTCHUH.
Beixon pactenuii Ha cymy. [losiBneHHe CHoOpoOBBIX pacTeHMl M 3aBOCBAHUE HMMHU CYIIIH.
CemeHnHble pacteHus. [IponcxoxkaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE ATamnbl HBOJIOLUU KUBOTHOrO MHUpa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — NMOSIBICHHE COBPEMEHHBIX THIOB. [lepBble XOpa0BbIe
’KUBOTHBIE. JKU3Hb B BOjE. DBOMIONUS MO3BOHOUHBIX. [IponcxoxaeHue ampuOnii U penTUiIni.
[Ipoucxoxnenne miiekonurtaroumx U ntul. [IpuHnun ximouyeBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMH 1 MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emie IO dpaM U MEpUOJAM: apxeil, NMpoTepo30il, Naneo3oi,
Me3030M, KaitH0301. O0111as XapakTeprucTUKa KJIMMaTa U reoJIOTHYeCKuX mporieccoB. [losBnenue



U paclBET XapaKTEPHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE: €ro yCIOBUS W BIUSHUE HA Ta30BBIN
COCTaB aTMOCQEPHI.

MaccoBble BRIMUpPAHHSI — SKOJOTUUECKHE KPHU3UCHI mponuioro. [IpudynHbl U ciaeacTBus
MacCOBBIX BbIMHpaHHi. COBpEMEHHBIN AKOJIOTHYECKUN KpH3UC, ero ocobeHHoctu. [Ipodiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpeMmeHHas cucTeMa opranuyeckoro mupa. [IpuHIMnb Kaccu@uKauym OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIITIBI OPraHU3MOB.

JdemoHcTpauuu

Hoptpetsr: ®. Penu, JI. Cnamnannanu, JI. [lacrep, WM. . Meunukos, A. U. Onapum,
Hx. Xongeitn, I'. Mémnep, C. Mumiep, I'. FOpu.

Tabnuiet u cxembl: «Cxema onbita @. Peqny, «Cxema ombita JI. [Tactepa mo u3yueHUIo
caMo3apokJIeHusl Ku3Hu», «Cxema ombita C. Mmmuiepa, I'. FOpu», «I9Ttansl HeopraHUYeCKOM
sBosoIUnY, «['eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON HBOJIIOLUNY,
«Cxema o00Opa3oBaHUsl JyKapuoT NyTéM cuMmOuoreHeza», «CucremMa JXKUBOW MPUPOIBD»,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit»y, «PuHHMODUTE, «OAHOKIETOUHBIE
BOJIOpOCIN», «MHOTOKJIETOUHBIE BoAOpocany», «Mxu», «llanmoporHukm», «l'oloceMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHuid», «CxeMa pa3BUTHUS KUBOTHOTO MHPAY,
«Apomopdo3bl  KUBOTHBIX», «lIpocrerimmey», «Kumednomonoctabie», «llnockue dYepBu»,
«YeHuCcTOHOTHE, «PBIOBIY, «3¢MHOBOIHEICY, «IIpecmbikarommuecs», «lITuue,
«Mnekonuraromuey, «Pa3BuTue KU3HM B apxeWckod ape», «Pa3BuTHe KHM3HH B
MPOTEPO3OMCKON 3pey, «Pa3BuThe KHU3HM B MNAJICO30MCKOW 3pe», «Pa3BuTue KU3HU B
ME3030MCKON 3pe», «Pa3BUTHE KM3HU B KaWHO30MCKOM 3pey», «CoOBpEeMEHHass CHUCTEMA
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapud  pacTeHUN pPa3IMYHBIX OTHENOB, KOJIJICKIUHM HACEKOMBIX,
BJIQXKHBIE Mpenaparbl XKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM MIJIOKOXXHX, CKEJIETHI
MIO3BOHOYHBIX JKMBOTHBIX, Yydyeja NTUL U 3BEpEeH, KOJUIEKIMH OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIA€MBbIX, MYJISI’KU OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas JgabopatopHas padora «MonenupoBanue onsiToB Muiuepa—tOpu 1o
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COSAMHEHHN B IEPBUYHON aTMochepey.

JlabopaTopHasi pa6ora «/I3ydeHre M ONHCAHME MCKOIAEMBIX OCTAaTKOB JIPEBHHX
OpraHU3MOBY.

IpakTnyeckass padora «3yyeHne o0COOEHHOCTEH CTPOCHUS PACTCHHI pa3HbIX
OTZIETIOBY.

IIpakTnyeckass  pabora «M3yueHue  ocoOeHHOCTEH  CTPOCHHUS  TO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Pa3nens! u 3agaun aHTpONoa0ruu. MeTobl aHTPOIIOIOTHH.

CraHoBn€HHUE TPEICTABICHUH O MPOUCXOKICHUM YeOBEKa. PeaurnosHble BO33pEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxoacTBo 4enoBeka C  JKUBOTHBIMHA. (CHCTEMAaTHYECKOE IIOJIOKEHUE YeEJIOBEKa.
CBugerenbcTBa CXOACTBA 4YEJIOBEKA C IKMBOTHBIMH: CpPaBHUTEIHHO-MOP(OIOrUYECKHE,
sMOpurosioruyeckue, (U3N0IOro-OMOXUMHUYECKHe, MoBeAeHueckue. OTiauuus YeroBeKa OT
XKUBOTHBIX. [IpAMOXO0X/I€HNE U KOMILIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3Ta U BTOPO CUTHAJIbHON CUCTEMBI.

JBwxymme cuiabl  (pakTopbl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COLMANbHBIC.
CootHo1ieHre OMOJOTUYECKUX U COLUATBHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTalMU aHTpoIIoreHe3a. PanHue 4enoBekooOpa3Hble 00e3bsHBI (TIPOKOHCYIIHI)
U paHHHE TOHTUbI — OOILIUE MPEIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTPalIONUTEKH —
JBYHOTHE INPEIKH JIIoAcH. YenoBek ymenbli, NEepBble U3TOTOBJICHUS OpYyAUN Tpyna. Uemosek
MPSIMOXOJISAIIMN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuxu. YenoBek reimenbOeprekuii —



001l mpeoK HeaHIePTAThCKOTO YEIOBEKa U YeJIOBEKa pa3yMHOro. YemoBek HeaHIepTaabCKUi
Kak BHUJ JIIOJIEH XOJIOJHOTO KiauMmara. YeaoBeK pa3yMHbIH COBPEMEHHOIO THIA, JEHHUCOBCKHUM
YelI0OBEK, OCBOCHNE KOHTHHEHTOB 3a nipenenamu Adpuku. [laneoreneTnka u majieoreHOMUKA.

DBOJIIONMS COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIM OTOOpP B MOMYJSAIUSIX YEIOBEKA.
MyTranuoHHbIi npouecc u noauMopdusm. IlonmyasuoHHbIe BOJHBI, Apeiid reHOB, MUTpaLUs U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue pacol. [lonsitue o pace. bosbiine pacel: eBporeouHas (e€Bpazuiickas),
aBCTpaJIO-HETPOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uaTCKo-aMepuKaHcKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo IuiaHere. EnuHcTBO uenmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOneHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpyKaromien cpensl. BausiHue reorpaduueckoit cpensl U apeiida reHoB Ha MOP(OIOTHIO U
(bHU3HOJIOTHIO YeTTOBEKA.

MeXIUCIUTUIMHAPHBIE METOAbl B (U3HUECKON (OMONOTUYECKOW) AaHTPOIIOIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMOJIOTHST W MAJCOAHTPOIOJIOTHSl  YEJIOBEYECKUX  MOMYJISALIHM.
buocouuaneHble  WCCleNOBaHUS — NPUPOABI  4YeloBeka.  VcciemoBaHue — KO3BOJIOLIMH
OHMOJOTUYECKOT0 U COLUAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

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

Tabmuiel w1 cxembl: «MeTonbl  aHTpOMoJIOTUN», «[OOBHOW MO3T  HYEJIOBEKa,
«YenoBexkooOpa3Hble 00€3bsHBI», «CKeleT yeloBeKa M CKeleT MmummaHzey», «PymumeHTsl u
aTaBU3MBbI», «JIBIKYIIME CHUJIBI AHTPONOTeHE3a», «IBOJIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonurek», «HYemoBek ymenblit», «HenoBek npsaMOXoasuIuiny, «/eHuCOBCKUNA YeTOBEK»
«Heangepransup», «KpomanboHIb», «l[Ipenku uenoBeka», «ITambl HBOJIOLNUN YEJIOBEKa»,
«Pace1 uenoBeka».

OO6opyaoBaHue: MYJISDKA OKAMEHEJIOCTEH, MTPEeIMETOB MaTEepUaIbHOU KYJIbTYpPhl IPEIKOB
4yelnoBeka, penpoaykiuu (dotorpaduu) KapTUH ¢ MHUDOJIOTHYESCKUMH W OUOICHCKUMH
CIOKETaMH MIPOUCXOXKICHHSI YelioBeKa, ¢oTorpaduy HaX0JA0K MCKOMAEMbIX OCTAaTKOB YEIOBEKa,
CKEJIET YeJIOBEKa, MOJIEIb Yepera YelIOBeKa M Yeperna MIMMIIaH3€, MOJEIb KUCTH 4YeJIOBEKa U
KHCTH IIMMITaH3€, MOJIETIU TOpCa MPEAKOB YeJIOBEKa.

JlabopaTopHuasi pa6ora «/3yueHne 0OCOOEHHOCTEH CTpOeHHus CKeleTra ueloBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTuyeckasi padora «/3yueHne HKOJIOTMYECKUX afanTaluil 4YeTOBEKay.

Tema 6. DJxomormss — Hayka O B3aHMOOTHOLICHHSIX OPraHM3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Karouleid cpenoi

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

Metonast sxonoruu. [loneBsie HaOMIOACHNS. DKCIIEPUMEHTHI B SKOJIOTHH: MPUPOJHBIE U
nabopaTtopHbie. MoaenupoBaHie B 3KOJIOTMU. MOHUTOPHHT OKpYXKarollel Cpeibl: JOKaIbHbIH,
pErHOHANIBHBIN U TI00ATbHBIN.

3HaueHue KOJIOTMYECKUX 3HAHWM I 4eJIoBeKa. DKOJIOIMUECKOE MHPOBO33PEHHE Kak
OCHOBa CBsA3€H uenmoBedecTBa ¢ mpupoaord. DopMHUpOBAHUE SKOJOTHYECKOW KYIbTYPhl H
HKOJIOTMUYECKOI IPaMOTHOCTU HACEJICHUS.

JdemoHcTpauuu

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

Tabnuie! u cxemsl: «Pa3nensl 3konoruny», «MeToasl IKoIoTun», «CxemMa MOHUTOPUHTA
OKpYKaIOIIeH Cpeb».

JlabopaTopHas padora «/3ydeHre METO0B SKOJIOTHYECKUX UCCIIETOBAHUI.




Tema 7. Opranusmsl U cpefa 0OMTaAHUSA

Okonornueckue (GakTopel W 3aKOHOMEpHOCTH WX JedctBus. Kiaccudukamms
HKOJIOTHUECKUX  (aKkTOpoB:  aOuMoTHYecKHe, OHOTHUECKHe, aHTpomoreHuole.  OOmme
3aKOHOMEPHOCTH JCUCTBUs dKojormdeckux ¢aktopoB. [Ipasmino munumyma (K. Hlnpenrens,
1O. JIn6ux). TonepaHTHOCTb. DBPUOMOHTHBIC M CTECHOOMOHTHBIE OPTaHU3MBI.

AbuoTtndeckue pakropsl. CBET Kak 3KOIOrudecKuid Gaktop. JlericTBre pa3HBIX y9acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. OKOJIOTMYECKHE TPYMIbl PACTEHUN U >KUBOTHBIX IIO
OTHONIEHUIO K cBeTy. CUTHaJbHAs poJib cBeTa. POTONEPUOAU3M.

Temmneparypa kak skosmormueckuid Qaxrop. JleiictBue temmepaTypsl Ha OpPraHU3MBL
[ToHKuUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAaHU3MBI.

Brnaxxnocts kak skonoruyeckuii ¢akrop. IIpucnocobnaenus pacTeHUd K MoAIepKaHUIO
BogHOro Oamanca. Kmaccudukanmst pacrteHuii 1mo oTHomeHWIO K Boje. [IpucriocobneHus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMs OPraHMW3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, MOYBEHHAs, TNTyOWHHas
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHMS
opranu3moB. [IpucrocobaeHnss OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonornueckue putmbel. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOAMYHBIE
putMbL. [IpHrcnoco01eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUHN JKU3HHU.

Kuznennsie ¢popmbl opranu3moB. [lonsarue o xusHeHHoW Gopme. KuzHeHHBIE (HOPMBI
pacTeHuii: JepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJIHOJIETHHUE TpPAaBBHI.
XKuznenusle (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOCHHsI ¥ 00pa3a KU3HHU.

buornueckne Qakropel. Buasl OMOTHMYECKMX  B3aMMOJEHCTBMIA:  KOHKYpPEHIIMA,
XUIIHWYECTBO, cUMOMO3 U ero ¢opMsbl. [lapazutusm, koomnepanus, MyTyalu3M, KOMMEHCATU3M
(KBapTUPAaHTCTBO,  HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOACWUCTBUS  (TOMHMYECKHE,
dbopuueckue, (padpuyeckue). 3HaueHHE OMOTHYECKUX B3aMMOJICHCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MoOB B cpefie ooutanus. [IpuHIUT KOHKYPEHTHOTO HCKITIOUCHHUS.

JdemoHcTpauuu

Tabnuiel U cxembl: «IKonoruyeckue HakTopel», «CBETOBOM CHEKTPY», «IKOIOTHIECKUE
TPYNIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE )KUBOTHBIEY», «XO0JIOAHOKPOBHBIE
KHUBOTHBIE», «DU3HONOTHYECKHE aJanTaluu XHUBOTHBIX», «Cpenbl OOMTaHHS OPraHU3MOBY,
«buonoruyeckue put™Mel», «KusneHusie Gopmbl pacTeHuit», « KuzHeHHbIe (OPMBI JKUBOTHBIX,
«OKocHCTEMA IUPOKOIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOro Jyeca», «llenm nmuraHus»,
«XumangectBoy, «llapasutuzmy», «Korkypenmnusy, «Cumonosy, «KommeHcamuzmy.

Ob6opynoBanue: repOapuu  pacTEHUN W IKUBOTHBIX, MPUCIIOCOONICHHBIX K BIHUSHUIO
pPa3IMYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHUH, CBETONIOOMBBIC, TEHEIIOOMBBIE W TEHEBBHIHOCIMBBIE KOMHATHBIC
pactenusi, repOapuM U KOJUIEKIIMHM TEIUIOMIOOMBBIX, 3UMOCTOMKUX, MOPO30yCTONYMBBIX
pacTeHuil, dYydena NTHULl M 3Bepel, repOapuu pacTeHUil, OTHOCAUIMXCS K THUrpoHTaM,
kcepouram, me3ouTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
Oo0OHUTAIOIUX B pa3HbIX CpeAax, repbapuu M KOJUIEKIIMUA PACTEHUH W JKUBOTHBIX, OOJIaaroIIuX
yepTaMu MPUCIIOCOOTICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUM JKM3HHM, repOapuu Hu
KOJUIGKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUICKLIUH KHBOTHBIX,
Y4aCTBYIOUIMX B Pa3IMUYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHasi padora «BpIsiBIeHHE TPUCTIOCOOICHHI OPraHU3MOB K BIIUSTHUIO CBETa».

JlabopaTopHasi pa6ora «BblsBieHHEe MNPHUCIOCOOJICHUM OpraHU3MOB K  BIHSHHUIO
TEMIIEPATYPBI».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH pPACTEHHUH W3 pPa3HBIX MECT
oOUTaHUSD.

Tema 8. JkoJiorusi BUA0B U MOMYJISIIUI



DKOJOTHYECKHE XapaKTePUCTHKHU monyasaiuu. [lomymnsamus kak 6uonornueckas CUCTeMa.
Pons HeomgHopomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHUIOB B
(dbopMUPOBaHUH MTPOCTPAHCTBEHHOMN CTPYKTYPHI OMYIIsiuii. OCHOBHBIC TTOKA3aTEH MOMYISIUU:
YUCIIEHHOCTh, TUIOTHOCTh, BO3PACTHAas M MOJIOBas CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIMSL.

DKojoruyeckas CTpykrypa nomyisuud. OueHKa YHCIEHHOCTH momyisanuu. /nHamuka
MOMYJISIUMU U €€ peryisiuus. bBUOTHYECKH MOTEHIMaN MOy, MoaenmpoBaHue JUHAMUKU
nonymsinuu. KpuBble pocTa 4YuCIEHHOCTH mnomyisiuud. KpuBbie BbDKMBaHMSA. Perymsuus
YUCIIEHHOCTH TMOMYJISIIHA: Poiib (AKTOPOB, 3aBUCSIIMX M HE 3aBHUCSIIAX OT IUIOTHOCTH.
DKOJIOTHYECKUE cTpareruu BuIoB (1- u K-ctparerun).

[TonsTe 00 HKoMOrMuYecKoil Huine BuAa. MecrooOuTanwe. MHoOromepHas MOJEINb
skosiornyeckot Humm Jx.M. Xarunncona. Pazmepsl skosiornyeckoid Humu. [loreHnmansHas u
peann30BaHHAs HUIIH.

Bun kak cucrema momynsiumid. Apeansl BUIOB. BHUIBI M UX JKU3HEHHBIE CTPATErHU.
DKOIOrNYeCKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS W MUTpalUid KUBOTHBIX. DBHOJOTMYECKHE WHBA3UU
YY>KEPOJHBIX BUJIOB.

JdemoHcTpaumnu
Hoprper: Ix. . XaTyuHCOH.
Tabmuist u CXEMBI: « DKOJIOTUYECKUE XapaKTePUCTUKH MOMYJISLIAN,

«IIpocTpancTBEHHast CTpyKTypa mnomyiasuuu», «Bo3pacTHele nUpaMuAbl NOMYJISLUNY,
«CKOpOCTh ~ 3aCEJICHHMs IOBEPXHOCTH 3€MJIM  pa3JIMYHBIMH  OpraHusmamu», «Moxens
skosiorndeckoit Humu Jx. M. XaTuuHcoHay.

Ob6opynoBanue: repdapuy pacTeHUM, KOJUIEKIIUN )KUBOTHBIX.

JlaGopaTopHas padota «IIpucnocoOneHus ceMsaH pacTEHHI K pacCeNIeHUIO».

Tema 9. Jkoj10rusi co001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOriecTBa opraHu3MoB. buoneHos u ero cTpykrypa. CBS3M MEXIy OpraHU3MaMu B
OuoILIEHO3E.

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

OcHOBHBIE TIOKa3aTeld »dKocuCcTeMbl. buomacca u mnpoaykuus. OKOJIOTHMUECKHE
MUPAMUJIBI YUCEl, DMOMACChl U DHEPTHH.

Lunamuxa 9KOCUCMEM. Kamacmpodghuueckue nepecmpouKu.
@nykmyayuu. HanpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COO0IIECTB — cykiieccud. [lepBuuHble u
BTOPUYHBIC CYKIIECCHM M UX TPUYUHBL AHTPOIOTCHHBIE BO3JEHCTBUS HA CYKIIECCHUU.
KnumakcHoe coobmiectBo. buopaznooOpasue U MOJHOTAa KpPyroBOpoTa BEIIECTB — OCHOBA
YCTOWYHBOCTH COOOIIIECTB.

[Ipuponubie 3KOCUCTEMBI. JKOCUCmEMbL 03Ep U peK. DKocucmembvl MOpeu U OKeaHos.
Orocucmemvl myHop, 1eco8, cmenetl, NyCMulHb.

AHTpPOIIOTEHHbIE  JKOCUCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuua wmexnay
AHTPONOTEHHBIMU U TIPUPOTHBIMUA YKOCUCTEMAMHU.

Ypb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOo3akocucteM. ['opoackas diopa u dayHa.
Cunantponmzanusi ropojckoil ¢ayHel. buosornyeckoe M XO34HWCTBEHHOE 3HAuUCHHE
arpo3KoCUCTEM U YpPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHMSI OCHOBHBIX  B3aMMOJACWCTBHI  OpPraHU3MOB B
sKocuctemax. Poiv  kackaonoco s¢hghexkma u 6u008-30ugpukamopos (Kirouesvlx 6udos) 8
@yukyuonuposanuu  dxocucmem. llepeHOC dHEPrMM W  BEIIECTB MEXIY CMEXHBIMH



DKOCUCTEMaMH. YCTOWYMBOCTH OpPraHU3MOB, IIOMYJSALMUA W DOKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUM.

Mexanusmol  8030elicmeus  3a2pA3HeHUll  pA3HbLIX MUN08 HA  CYOOP2AHUIMEHHOM,
OP2AHUBSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl HSKON02UUECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B8030elicmausi. MeToI0IOTUs MOHUTOPUHIA €CTECTBEHHBIX H
AHTPOIIOTE€HHBIX SKOCHCTEM.

JdemMoHcTpanuu

[optper: A. Ix. Tencnu.

Tabnuue! u cxembl: «CTpyKTypa OHoLIeH03a», «IKOCUCTEMA IIMPOKOINCTBEHHOTO JIeCay,
«9KocucTeMa XBOMHOro secay, «OyHKIUMOHAIbHBIE TPYIIBI OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B 3KocucreMe», «llenn mnwuraHus (macTOMIMHAA, JETPUTHAS)»,
«DQKosornyecKkas mupaMmuia yucen», «JKojorudyeckas nupamuga Guomacchbly, «IKOJIOruyecKas
nupampaa sHeprun», «OOpazoBanue Oonota», «l[lepBuuHas cykueccus», «BoccraHoBIeHHE
jJeca mocie moxapay, «IKOocucTemMa o03epa», «ArpoueHos3y», «KpyroBopoT BEIECTB M MOTOK
SHEPTuu B arporeno3e», «[Ipumepsr ypOoskocucTem».

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

IIpakTuyeckas padora «3yueHue u onucanue ypOoo3KOCHCTEMBD».

JlaGopaTopuas padora «/3yuenune pazHooOpa3usi MENKUX MOYBEHHBIX YWICHHCTOHOTHX
B Pa3HBIX SKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIHYHBIA OMoreorieHo3 (B nyOpaBy, Oepe3HsK, €NbHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JYT, 03€p0, 00TI0TO)».

IKCKypeus «IKCKYPCHs B arpo’KOCUCTEMY (Ha I10JIE WIIM B TEIUIMYHOE XO35HCTBO)».

Tema 10. buocdepa — riaodanbHas 3xkocUcTEMA

Bbuocdepa — obmennmanerapras o0oouka 3emMild, Te CYHIECTBYET WJIM CYIIECTBOBaa
KU3HB. PazBuTHe npencraBieHuii o ouocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepraackoro o
o6uocdepe. O6mactu 6nocdeps! u e€ cocran. Kupoe BeniecTBo Onocheps! 1 ero GyHKINU.

3aKOHOMEPHOCTHU cymiecTBoBaHus ouocheprsl. OcobeHHOCTH OMochephl Kak rio0aabHOM
sKocucTeMbl. Jl[MHamMu4eckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTreOXMMHUYECKHE ITUKIIBI (YTiIepoa, a3oTa). PUTMuYHOCTH siBieHUH B Onocdepe.

3onanbHOCTh OMochepsl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIpPA, XBOWHBIE
jeca, CMEIIaHHbIE U HMIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, IyCTBHIHU, TPOIMUYECKUE Jieca,
BBICOKOTOPBs. KimMar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIITH.

Ctpykrypa u GyHKIOUS SKMBBIX CHCTEM, OIEHKA HX pECypCHOro IMOTEeHIHada Hu
O6urochepHbIX QYHKIUI.

JdemoHcTpauuu

Hoptpetsr: B. U. Bepuaackuii, 3. 3rocc.

Tabmuimst u cxemsel: «I'eocdepsl 3emany», «KpyroBopot azota B mpupozae», «Kpyrosopot
yriaepojaa B mpupojae», «Kpyrosopor kucinopoaa B mpupojae», «KpyroBopot Boabl B IPUPOJIE»,
«OcHoBHBIE OuoMBI cymmny», «Kmumatudyeckue mosica 3emm», «TyHnmpa», «Tairay,
«CMmemannbii  nec», «lllupokonuctBenusit secy, «Crenb», «CaBaHHa», «IlyCThIHS»,
«Tponnueckuii jiecy.

ObopynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpYyKawIIas cpeaa

DKOJIOTHYECKUE KPHU3UChI W WX MNpUYUHBL. BosnmelicTBue dYenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3IYyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHuEe BoAHOW cpeabl. OxpaHa
BOJHBIX pecypcoB. Pazpymenne noussl. OXxpaHa IOYBEHHBIX peCcypcoB. MI3MeHeHne KinMara.

AHTpOIIOTEHHOE BO3JICHCTBUE Ha pACTUTEIbHBIM UM JKUBOTHBIM Mup. Oxpana
PACTUTEIBHOTO U KUBOTHOrO Mupa. OCHOBHBIEC IPUHIUIIEI OXpaHbl IpUpoabl. KpacHele KHUIH.



Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). boranuueckue caubl U 300J0THYECKUC
MapKH.

OcHOBHBIE TPUHLUIBI YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA M MPUPOAbI. PanronansHoe
MPUPOJIONIONB30BAaHMUE M COXpaHEHWE OMOJIOTMYECKOro pasHooOpasus 3emuu. OoOmume
3aKOHOMEPHOCTH TI00aBbHBIX KOJOTHUECKUX KpU3HCcOoB. OCOOEHHOCTH COBPEMEHHOTO KpH3UCca
U €r0 BepOsITHbIE OCIEACTBHSL.

PazButue METO/I0B MOHHUTOPHHTA pa3BUTHS OTIaCHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle Uccne008ansl nepexooa K pecypcocbepezatoueti u
KOHKYPEeHmMOCnocoonot  suepeemuxe. buonocuueckoe  pasnoobpasue  u  6UOpecypchni.
Hayuonanvnvle ungopmayuonnvie cucmemsl, obecneuusaiowjue 00Cmyn K uHgopmayuu no
COCMOANUIO  OMOENbHBIX 6U0068 U dKkocucmem. OcHo8bl dKOpeaburUmMayuu dKOCUCmem U
€cnoco608 6opbbOBL ¢ buonospedcoeHusIMU. PeKoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCEM.

JdemMoHcTpanuu

Tabmuibl W cxembl: «3arpsisHeHue aTtMocdepbl», «3arps3HeHue THAPochephD,
«3arpsisHeHne  mouBbl», «llapHukoBbil  3ddekr», «Ocobo oxpaHseMmble NPUPOIHBIC
TeppuTOpun», «MoOAenu yrnpaBisieMoro Mupa.

Ob6opynoBanue: hotorpaguu OXpaHseMbIX pacTeHUH U KUBOTHBIX KpacHoii kHuru Poccuiickoii
®enepanun, KpacHoW KHUTH peruoHa.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMSI K pe3yjbTaTaM OCBOCHHS OOYyYaIOIIUMHUCS
IPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PEe3yabTaTOB OCBOCHHSI MPOTPAMMBI 110 OUOJIOTHH BBIJCIICHBI
CICMYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYAIOIMIMMHCS  POCCHMCKON  TI'pakIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIbHOCTH U
CaMOOIIPENENECHUIO, HaluYue  MOmMuUueayuu X 00y4eHuIo OUOJIOTHH, YelleHanpasieHHoe
pazeumue BHYTPEHHUX yOSKICHHUI TMYHOCTH Ha OCHOBE KITIOUEBBIX LIEHHOCTEH U HCTOPUUECKUX
TpaauUud pa3BUTUS OUOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYaAIOUINXCS
PYKOBOJACTBOBAaTbCS B  CBOEH  JIEATETBHOCTH  LIEHHOCTHO-CMBICIOBBIMH  YCTaHOBKaMmH,
OPUCYIIMMU CHCTeMEe OMOJIOTMYECKOro 00pa30BaHUs, Haluuue npasoco3HaHus SKOJIOTHYeCKON
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTD KU3HEHHBIC TUIAHBL.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPaMMBbl IO OMOJIOTHUHU JOCTUTAIOTCS B €HMHCTBE
yueOHOM W BOCIHTATEIHHON AEATEILHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCUHCKHMHU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMM, IPUHATHIMU B
oOIIecTBe MpaBWJIaMH UM HOPMAaMHU MOBEICHHS M CIIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHSI BHYTPEHHEN MO3WLIHMH JIMYHOCTH, NATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TPyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOIO
yYBaXECHUsI, OEpEe)KHOr0  OTHOIIEHHWA K  KYJbTYpHOMY  HACIEIUI0 M TPAAULHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont denepaunn, NpUpoOaEe U OKPYKAIOLIEH cpeie.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS YueOHOTo npeameTa «buonorusy qoMKHbI OTpaxarh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTALMH, ITO3WTHBHBIX BHYTPEHHHX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSAM POCCHICKOro  oOIIecTBa,
pacuIMpeHre >KM3HEHHOIO OIbITa M OMNbITAa JAEATEIbHOCTH B IPOLECCE pean3allid OCHOBHBIX
HaIpaBJe€HUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YKCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

chOPMUPOBAHHOCTh TPAKIAHCKON MO3MIIMKA OOydYalomerocss KaK aKTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 00IIECTBa;



OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX MpaB W OOS3aHHOCTEH, YBaKCHHE 3aKOHA H
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESATEILHOCTU MPH CO3/IaHUU YUEOHBIX MPOCKTOB,
pelieHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENSITh COOCTBEHHYIO TIIO3HMIIMIO [0 OTHOLICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YYHUTHIBATH B CBOMX JICWCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIECHUSIMHU, KyIbTYPHBIMH LIEHHOCTSIMA U COLIMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOILECCE COBMECTHOI'O BBIMOJIHEHUS Y4YEOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATEIbCKUX 3a/lay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB NP 00CYXJAEHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKON TPaKJAHCKON WACHTHYHOCTH, MTATPUOTU3MA, YBAKECHUS
K CBOEMY Hapolly, YyBCTBa OTBETCTBEHHOCTH Tiepes PoamHOMN, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, NPOILIOE U HACTOALLEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACICAMID W MaMATHUKAM MPUPOIBL,
JIOCTH>KEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OILIGHMBATh BKJaJ POCCUHUCKUX YUYEHBIX B CTAHOBJICHHE U pa3BUTHE
OMOJIOTUY, TOHUMAaHW 3HAYCeHUsI OMOJIOTUU B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO OOIIECTBa;

uaeiiHas  yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHH0 © 3amuTe (OredecTsa,
OTBETCTBEHHOCTH 32 €ro cyAb0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEH POCCUICKOT0O HAPOa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYALIUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOIO OYIyIIETro;

OTBETCTBEHHOE OTHOILIEHWE K CBOMM POJUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LIEHHOCTEN CEMEHHOMN XU3HU B COOTBETCTBUU C TPAAULMAMHU HApPOJIOB
Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETHUYECKOE OTHOIIEHUE K MUY, BKIIIOUAsl ICTETUKY ObITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOLICHHUI;

IMOHUMaHNE SMOLIMOHAIIBHOTO BO3AEHCTBUS KUBOW NPUPOJBI U €€ HEHHOCTH;

TFOTOBHOCTh K CAMOBBIPDQXXEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE IPOSIBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) puznyeckoro  BOCHHUTAHUA, (POPMHMPOBAHUA  KYJBTYPbl  3I0pPOBbS U
IMOIUOHAIBLHOIO 0JIArONOJIYYHS:

MMOHUMAaHUE W pealin3alus 3J0pOBOTO U O6e30macHOro odpasa XKU3HU (3J0POBOE MTUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COQIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHasi ¢u3MyYecKas AaKTUBHOCTb), OEpEeKHOIr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE LIEHHOCTH TMpPaBWJI HHIMBUIYATbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUsAX, YTPOKAIOIIKUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HaHUE MOCJIEACTBUI U HENPUATHS BPEIHBIX NMPUBBIUEK (YHOTPEOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JIt00ue;



FOTOBHOCTh K  aKTUBHOM  JEATEIIBHOCTM  TEXHOJOTMYECKOM U COLMAIbHOM
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHUIIMHUPOBATH, IUIAHUPOBATh U CAMOCTOSITENIbHO BBINOJIHATH
TaKyIO JIeSITeIbHOCTD;

MHTEpEC K paziuyHbIM cepam npodeccuoHaNbHON NEATENbHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIN BBIOOp OymyIiei npodeccuu U peaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHUH BCEH
KU3HHU;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

9KOJIOTHYECKH 11eTIECO00pa3HOe OTHOIICHHE K TPUPOJIe KaK UCTOYHHKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJIIOTHUYECKOW KYIbTYPBI: MPHOOPETEHUE OMBITA TIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CpeIbl;

OCO3HaHUeE TTI00aTBHOrO XapaKTepa IKOJOTHISCKUX MPOOJIeM U IyTel UX PelIeHus;

CIOCOOHOCTH MCIOJIL30BaTh MPUOOPETaeMble PU U3yYEeHUU OMOJIOTUHU 3HAHUSA U YMEHUS
IpHU PEIIeHUH TPOOTEM, CBSI3aHHBIX C PANMOHAIBHBIM MPUPOJONOIB30BAHHEM (COOIOICHUE
IpaBUJI MOBENCHMS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Ouochepsl);

AKTUBHOE HENpPUATUE NEHCTBUM, MPUHOCAIIUX BpEI OKPYKAlOLIEW MPUPOJHOM Cpere,
YMEHHE MPOTHO3UPOBATH HEOIArONMPUATHBIC SKOJIOTHYECKHUE IMOCIEACTBUS MPEANPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAIATH UX;

HaJU4YMe PA3BUTOIO SKOJOTUYECKOTO MBILIUICHUS, HKOJOTUYECKOM KYJIbTYphI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLHUAIBHOW IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOIMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HayKd ¥ OOIIECTBEHHOH TMPAKTUKW, OCHOBAHHOTO HAa JUAIOTEe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpILICEHCTBOBAHUE  SI3BIKOBOM M YHUTATENIbCKOM  KYJIBTYpbl  Kak  CpelCTBa
B3aUMOJICUCTBUS MEXY JIIOJIbMH U ITO3HAHUS MUDA;

MOHMMaHHE crenu(pUKH OMOJOTUH KaK HAyKH, OCO3HaHUS e posid B (OPMHPOBAHUU
PaIlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUH LIEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKaroIleM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YelOBEKa H OOIIeCTBa, B MO3HAHUHM IPHUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu MpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH TSI COBPEMEHHOU IUBIIIM3AIMUA: 00ECTICUCHHUSI
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemath pecypcHbie MpoOIeMbl Pa3BUTHS YEIIOBEYECTBA, TTOUCKA MMyTEeH BBIXOJA U3 TI00ATBHBIX
9KOJIOTHYECKHX Mpo0sieM 1 o0ecrieueHus nepexoa K yCTOMUNBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCIIOJIb30BaHUIO MTPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUN OMOJIOTHYECKUX 3HAHUU B LIEJSX MOBBIIMICHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIbHOM
TPAaMOTHOCTH 00yJaronIuxcs, pOpMUPYEMON MPU U3YICHUU OMOJIOTUH;

MMOHMMAHUE CYUIHOCTHM METOJOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Js aHaiuu3a U OOBSCHEHUS SIBICHUMN
OKPYXKAIOIIET0O MHUpPAa M MPOUCXOIANINX B HEM HM3MEHECHHI, YMEHHUE JelaTh OOOCHOBAaHHBIC
3aKJIIOYEHUs] HAa OCHOBE HAy4dHbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OWOJIOTUYECKUE 3HAHMS MJISl pelleHus
po0JieM B PeaTbHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HaHUE LEHHOCTH HAyYHOH JESATENbHOCTH, TOTOBHOCTh OCYIIECTBIIATh IPOECKTHYIO U
MCCIIEI0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb U CIIOCOOHOCTh K HENPEpPhIBHOMY OOpPa30BaHUIO M €caMOOOpa30BaHUIO, K
aKTHBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMH 110 OHOJOTMM B COOTBETCTBHH C >KU3HCHHBIMHU
NOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yIbTaThl OCBOCHHS Y4eOHOro mpeamera «BHOIorusy BKIIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUST MHUPOBO33PCHHS  OOYYAIOIIUXCS  MEKIUCIUTUTHHAPHBIC
(MeXmpenMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIIHE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenUKy METOZOB MO3HAHMSI, HCIIOIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHUE, TPOIIECC, CUCTeMa, HAay4HbIH (HaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeOBaHNe, HAOIIOJCHUE, U3MEPEHUE, SKCIEPUMEHT W JAPYTHE); YHUBEPCAIbHBIC
yueOHble NeiicTBUA (TIO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHBIE), 00€CIIEUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPAMOTHOCTH W COIMAIBLHON KOMIIETCHIIMM OOYJarolIuXxcs;
CIIOCOOHOCTH o0yJarmuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTTHHAPHBIC,
MHUPOBO33PEHYCCKHE 3HAHWS W YHUBEPCAIbHBIC YydYeOHBIE ACWCTBUS B II03HABATECIBHOW H
COLIMAJIbHOM IIPAKTHKE.

B pesynprare m3ydeHuss OMOJOTMH Ha YpOBHE CpeaHEro oomero oOpa3oBaHUS Y
oOyudatomierocss OyayT copmupoBaHbl MO3HABATEIbHBIE YHHUBEPCAIBbHBIE Y4eOHBIC NEWCTBUSA,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YUEOHBIC NEHCTBHS, PETYJISTHBHBIC YHHBEpPCAIbHBIC
y‘-Ie6HI>Ie ,Z[eﬁCTBHH, COBMECTHAasA ACATCIbHOCTD.

MeranpeaMeTHbIe pe3ysIbTaThl OCBOSHUS MPOTPaMMBI CPEJHETo 00Imero odpa3oBaHUs
JOJIKHBI OTPAXKaTh:

OBiaieHne YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JJOTHYECKHE AeHCTBUSI:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyaIM3HpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BAaTh IIPpU OCBOCHUU 3HAaHUUI HpI/IéMBI JIOTUYCCKOI'O MBIIIJIICHUA (aHaJ'II/ISa,
CHHTE3a, CpaBHEHMS, KiacCH(pUKaAIMU, OOOOIICHMS), PACKpbIBaTh CMBICT OHOJOTHUYECKHX
NOHATHUH (BBIIENIATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH MTOHITHSMH);

OTIpEeAENATh LIeNH JEeATeNIbHOCTH, 3ajaBasl MapamMeTpbl M KPUTEPUH HUX JOCTHXKEHHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIIBHOCTU C IOCTABJICHHBIMHU LICIISIMU,

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATUS s OOBsICHEHHS ()aKTOB U SBJICHUN KUBOMU
HPUPOIBI,

CTPOUTH JIOTUYECKHE paCCyXIeHUs (MHAYKTUBHBIC, NEAYKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PacCMaTpUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUEHHUS;

MNPUMCHATE CXCMHO-MOJICJIIBHBIC CPCACTBA IAJId NPCACTABJICHUA CYIICCTBCHHBIX CBsI3el U
OTHONIICHUH B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakKe MPOTHBOPEUUI pa3zHOro poja,
BBISAIBJICHHBIX B pa3JIMYHBIX I/IH(bOpMaI_[I/IOHHBIX HCTOYHHUKAX,

pazpabarbiBaTh IJIaH penieHus MnpoOjemMbl ¢  Y4€TOM aHalu3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMATEpHAILHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JESATEIbHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB LEISIM,
OLICHUBATb PUCKU HOCJ’IGI[CTBH?I ACATCIIbHOCTH,

KOOPJIUHUPOBAaTh U BBIIOJHATH pabOTy B YCIOBHSX pEANbHOrO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30Bble HCCaeN0BaTENbCKUE eCTBUS:



BJIQ/ICTh HABBIKAMHU Y4€OHO-HCCIIEIOBATENILCKON U MPOSKTHOW ACSITEThHOCTH, HABBIKAMHU
paspeuieHus mpo0eM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOMCKY METOJIOB
pElIeHUS MTPAKTUIECKUX 33]a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHNUS;

WCIIOJIb30BATh PAa3IMYHBIE BUIBI JEATEIBHOCTH 1O IOJYYCHUIO HOBOTO 3HAHHS, €r0
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHTYAIMSIX, B TOM YHCJE TPU
CO3JIaHUH YUEOHBIX M COIIMATBHBIX IPOCKTOB;

(hopMHPOBATh HAYYHBIN THUIT MBIILJICHUS, BIAJICTh HAYYHON TEPMUHOIIOTHUEH, KITIOYEBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTHh U (POPMYITHPOBATH COOCTBEHHBIC 3aJlayll B 00pa30BaTEIbHOU ICSITENBHOCTH U
KU3HEHHBIX CUTYaIHsX;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBS3U U aKTyallM3WpPOBATh 3a7ady, BBIIBUTATH
THIOTe3y €€ pelIeHHs, HaXOAWTh AapTyMEHTHI JUIsl JIOKa3aTelbCTBa CBOMX YTBEPXKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEIICHHUS;

aHATM3UPOBATh TIIOJYUYCHHBIE B XOAC pEIICHHs 3aJa4d Pe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OIICHHBATH TIPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISTh 1IEJICHANPABICHHBINA MOUCK MEPEHOCa CPEICTB U CIIOCOOOB JCHCTBUS B
po)eCCHOHABHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYID W  MPAKTUYECKYI0 00JacTw
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MMPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC WJCH, INpeiaraTb OPUTHHAJIBHBIC TOIXOABI M PEUICHHUsS, CTaBHThH
poOJIEMBI U 3a/1a4H, JOIMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3NIMUYHBIX MCTOYHHKAX MH(pOpMammu (TEKCTe y4yeOHOTro mocoous,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOIOTHYECKUX CIIOBapsIX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBAaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPeICTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dbopMynIUpoBaTh 3aMpoChl W MPUMEHSTH PA3IUYHBIE METOIBI MPHU TIOUCKE U OTOOpE
Ouosornuecko HHpOpMaIuK, HeOOXOUMOM JIJIs1 BEITIOJTHEHHS YUEOHBIX 3a]1a4;

MpUOOPETaTh OMBIT HCIONH30BAaHUS WH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY NpPEACTaBICHUS OHOJIOTHYECKON
nHpopmanuu (cxemsl, TpaduKku, UarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCTOJb30BAaTh HAYYHBIM S3bIK B KauecTBE CPEICTBA MpH paboTe C OMOJIOTHYECKOU
uHpOpMaNKel: TPUMEHITh XUMHUYECKUE, (PU3MUECKHUEe W MaTeMaTUYeCKHE 3HAKH M CHUMBOIIBL,
dbopmynel, abOpeBUATypy, HOMEHKJIATYPY, HCIOIb30BaTh M MPEOoOPa3OBBIBATE 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMU PACIO3HABAHWS H 3alIUThl HHpOpMAIUH, HHOOPMAITHOHHOMI
0€30MacHOCTH JIUYHOCTH.

Ogaaenne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY 1€HCTBUSIMH:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAITMHM BO BCeX c(hepax KU3HH, aKTHBHO y4acTBOBATh B JTHAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYXJIaeMOH TeMbl (YMEHHE 33JaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJICHUSI OTHOCHTEIBHO BBINIONHEHHS TMpeIiaracMoil 3aiadyd, YYHTHIBATb HMHTEPECHl W
COIIACOBAHHOCTb MO3ULIUI APYTUX YYACTHUKOB JUAJIOTA UM TUCKYCCHH);

pacrio3HaBaTh HeBepOallbHBIC CpEACTBa OOMICHWsS, TMOHMMATh 3HAYCHUE COIMATbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CUTYallul, yMETh CMT4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;



BIIQJICTh PA3IMYHBIMH CIIOCOOAMH OOINEHUS W B3aWMOJCUCTBUS, MOHUMATh HAMEPECHUS
JOPYTUX JIOAEH, MPOSBIATh YBAXXKUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpPEeKTHOU (hopme
(bopMyITHUPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM S3BIKOBBIX
CPEICTB.

2) coBMecTHas AesiTeJIbHOCTD:

MOHUMATh W UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAUBHIYATLHOW pabOThI IpH
perieHur OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIITOBBIX
¢dbopM B3aMOAEHUCTBUS NPH peIICHUH yueOHOH 3a1aun;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBHUI € Y4ETOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KJI0T0 4JjieHa KOJUIEKTUBA;

NPUHUMATh 1€ COBMECTHOM J1eATeIbHOCTH, OPraHW30BbIBaTh U KOOPAMHHUPOBATH
JIEUCTBUA IO €€ INOCTMKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENEISTh POIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOTHI;

OILICHUBATh KA4eCTBO CBOETO BKJIAJIa M KAXKIOTO YYaCTHUKA KOMAH/IbI B OOIIHIA pe3ybTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OIIEHUBATh UJIEU C MO3ULIMM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYUIIECTBJISITh IMO3UTUBHOE CTPATErMUECKOE IIOBEJICHUE B paA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBnageHne yHHMBEPCAJIbHBIMH PeryJsiTHBHBIMH AeHCTBUAMM:

1) camoopranu3amnus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAaHUS MAJS BBIABICHHMS INPOOJIEM M MX pELICHUus B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsIX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUMH L[EJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKaxX IO OTHOLIEHUIO K JXMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYXKaIOIINX;

CaMOCTOSITENILHO OCYILECTBIISATh IMO3HABATEIbHYIO ACATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B OOpa30BATEIBHOW JCSITCIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIHO COCTABJIATH IIJIaH PELICHUsI TPOOJIEMBbI ¢ YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacupsATh paMK1 Y4eOHOTO IPeIMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUN;

JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO MIUPOKOW HPYAULUH B Ppa3HBIX
00J1acTSAX 3HaHUI, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AESITEIHLHOCTb, OILICHUBATDH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIa/IETh HABbIKaMU MO3HABATENbHOM peIeKCUU KaKk OCO3HAHMS COBEPILIAEMBIX JACHCTBUIA
1 MBICIIUTCIIBHBIX MTPOLIECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCITIOJb30BATh HpI/IéMBI pe(b.HGKCI/II/I
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMCTb OLICHUBATDL PUCKHU U CBOCBPCMCHHO IMPUHUMATDL PCHICHUSA 110 UX CHUKCHUTO,

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yIbTaTOB AEITEIbHOCTH;

3) npuHsTHE ce0s1 U APYIUX:



MIPUHUMATH ce0sl, MIOHUMAas CBOU HEAOCTATKU U JIOCTOUHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yIbTaTOB AEITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YelIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yibTaThl OCBOSHHS COJACpKaHUs ydeOHoro mpeamera «buomorus» Ha
yriIyOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha obecrieueHue popUILHOTO
00ydeHust ooydaroruxcs oromornd. OHM BKIIOYAIOT: CrielUpUIEcKre Il OMOJIOTHH HAay4IHbBIC
3HAaHUS, YMEHUS U CIOCOOBI JEUCTBUII MO OCBOEHHUIO, MHTEPHPETAIMU MU TMPEOOpPa3OBAHHIO
3HAHWH, BUIBI JCATEIHHOCTH O TOJTYYECHUIO HOBBIX 3HAHWWA M WX MPUMEHEHHIO B PAa3IMYHBIX
y4eOHbIX, a TaKKe€ B PpEAIbHbIX JKM3HEHHBIX CHTyauusix. [IpenMeTHble pe3yiabTaThl
NPEJICTABJICHBI 110 TOJIaM H3yYCHHUS.

[IpenmeTrHble  pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buonorus» B 10
Kacce JOJDKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB TPUPOILI U
pelIeHny mpobsieM paloHaIbHOIO MPUPOIONOIL30BaHuUs, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX
yU€HBIX B Pa3BUTHE OUOJIOTHH;

BJIa/ICHUE CHUCTEMOW OMOJOTMYECKHX 3HAHWUU, KOTOpas BKIIOYAET: OCHOBOIIOJAraroIiue
OMOJIOTUYECKHE TEPMHUHBI U TIOHATHUS (KU3HB, KJIETKA, OPraHU3M, METa0OJu3M, TOMEOCTas,
caMOperyJsilusl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U PAa3BUTHE),
Omonoruueckne tTeopun (knerounas Teopus 1. 1lIBamma, M. lllneiinena, P.Bupxosa,
XpPOMOCOMHasi TeopHsi HacieacTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o neHTpax
MHOT000pa3usi M MPOUCXOXKICHHS KyIbTYPHBIX PAaCTEHUI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEPBOro MOKOJIEHHUS, PacIIeIIEHUs, YUCTOThHI TaMeT, He3aBUCUMOTro HacienoBanus ['. Mennens,
TOMOJIOTUYECKUX PSIAOB B HaciencTBeHHoM wu3meHunBoct H. V. BaBunoBa), nmpuHIUIIBI
(KOMIUIIEMEHTapHOCTH );

BJIAJICHHE OCHOBHBIMU METOJaMH HAYYHOTO MO3HAHUS, HUCIIOIh3yEMbIX B OMOIOTHYECKUX
MCCJICIOBAHMX JKUBBIX O0BEKTOB (ONUCaHWE, U3MEpPEHUE, HAOMIOCHUE, SKCIIEPUMEHT);

YMEHHUE BBIJIETATh CYLIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJITHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucje OakTepuii, rpubOB, pacTeHMUIA,
JKUBOTHBIX U YeJIOBEKa, CTPOCHUSI OPraHOB U CUCTEM OPraHOB PACTEHMM, KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMMX B OpraHU3Max pacTeHWil, >KUBOTHBIX U
YenoBeKa, OMOJIOTHUECKUX MPOIIECCOB: OOMEHa BelecTB (MeTaboIn3M), IpEeBpalleHUs SJHEPTUH,
OpoXxeHus, aBTOTPOGHOTO W TeTepOTPO(HOr0 THIMOB NMUTaHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, YMOpUOreHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS, PA3MHOKCHUS,
WHAUBUAYAJIbHOTO Ppa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJIEHMCTBHS TI'€HOB, Te€TEpO3Hca,
UCKYCCTBEHHOT'O 0TOODA;

yYMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXIY OpPraHOHMJaMU KIETKH U UX (YHKIUSMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEeW W X (PYHKIUSIMHU, MEXKIY OPTraHaAMU U CUCTEMaMHU OPTaHOB Y
pacTeHMii, >KUBOTHBIX W 4YeJNOBEKa M HUX (QYHKIUSAMH, MEXAYy CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMHU, MEXKIY dTamaMu OOMEHa BEIIECTB, dTalmaMH KJIETOYHOTO ITUKIA M KU3HEHHBIX
IUKJIOB OPraHM3MOB, JTalaMd SMOPHUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeasl OOUTAHHUS;

YMEHHE BBISBIATh OTIUYMUTEIbHBIE MPHU3HAKU KUBBIX CHCTEM, B TOM YHCII€ PACTEHUH,
JKUBOTHBIX U YEIIOBEKA;



YMEHHE UCHOJIb30BAaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHUYECKYIO TEPMHHOJIOTHIO
Y CUMBOJIUKY UTS IOKA3aTeIbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIT;

YMEHHE peuiath OHOJIOrMYEecKHe 3a/laud, BBIABISATH IPUYUHHO-CICACTBEHHBIE CBS3U
MEXIy HCCIECAYEMBIMH OHMOJIOTUYECKHUMH TPOIECCAaMH M SIBICHHSIMH, JeNaTh BBIBOIBI U
IIPOTHO3BI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBITIOIHSTH JIAOOPAaTOPHBIE U MPAKTHYECKUE PabOTHI, COOMIOAATH MpaBHiIa MPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, IMPOBEPSITh HX OSKCIIEPHUMEHTAILHBIMU CPEICTBAMH,
dbopMynupys 1eb UCCIeI0BaAHMUS, aHATM3UPOBATH MOJIYICHHBIE PE3YNIBTATHI U JIENIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIEIOBATEILCKON paboTe Mo OHMOJIOTHH, SKOJOTHH U
MeIUIMHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOILIECTB, W MYOJUYHO MPEACTABIATH
MOJTyYCHHBIC PE3Y/IbTAaThl HA YICHUYECKUX KOH(PEPEHIIHIX;

YMEHHE OIICHMBATh 3THUYECKHUE AaCHEKThl COBPEMEHHBIX WCCIICIOBAaHMI B 00JacTH
OWoyornu W MeIuIUHBl (KJIOHWPOBAaHWE, WCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPaBICHHOE
U3MEHEHHE TeHOMa U CO3aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATH OCO3HAHHBIA BBIOOP OymyIieil mpodecCnoHaAIbHOM ACSITEIIBHOCTH
B oOnactu OHMOJOrMM, MEAWLUHBI, OMOTEXHOJOTMH, BETEPUHAPUHU, CEIBCKOTO XO35HCTBA,
NUIIEBOW TMPOMBIIUICHHOCTH, YIJIYOJISAITh TIO3HABATENbHBI WHTEPEC, HAINpPABICHHBIN Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH MpodeccCM W MPOAODKEHHE OHOJOTHMYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPEIHEro MPOoGECCHOHATBHOTO W BBICIIIET0 00pa30BaHUsI.

[IpenmetHble  pe3ynbTaThl  OCBOEHHUS ydyeOHoro mpeamera «buonorus» B 11
KJlacce IOJKHBI OTPaXkaTh:

c(hOpPMUPOBAHHOCTH 3HAHUH O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN COBPEMEHHOH €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
IPHUPOJBI U PEUICHUH JKOJIOTHUECKUX MPOOJIeM YelIOBEYECTBA, a TAKXKE B PEIICHHUU BOIPOCOB
pPAlMOHATILHOTO TPHUPOAOINOIB30BaHUA, U B (QOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHHS K
npupoje, oOIIeCTBY, YENOBEKY, O BKJIaJe POCCHUUCKHX M 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH,

YMEHHE BIIAJIETh CHCTEMOI OMOJIOrMYECKUX 3HAHUI, KOTOpas BKIIFOYAET ONMPEACTICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIMOJAralomux OWOJIOrMYeCKUX TEPMUHOB W TOHATHH (BUA,
sKocucTeMa, Ouocdepa), Ouomormueckue Teopuu (dBoytorMonHas Teopus Y. [lapBuHa,
CHHTeTHYEeCKass Teopust sBomtonun), ydeHus (A. H. CeBepmoBa — 0 TyTsSX W HampaBIICHHUSIX
sBomtonnu, B.W. Bepuaackoro — o 6uocdepe), 3akoHbI (reHeTHdeckoro paBHoBecus [x. Xapau
u B. BaiinOepra, 3apoasimieBoro cxoactsa K. M. bapa), npaBuna (Munmmyma lO. JIubuxa,
AKOJIOTMYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbepra);

yMEHHE BJIaJ€Th OCHOBHBIMM METOJAMU HAay4YHOTO TIO3HAHUS, HCIOIb3YEMbIMU B
OMOJIOTUYECKUX WCCIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCAHHE, H3MEpEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISBJICHUS W OLICHKH aHTPONOTE€HHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHE BBIJICNATh CYIIECTBEHHbIE MPU3HAKU: BUJOB, OHWOTEOIICHO30B, JKOCHUCTEM H
ouochepsl, CTaOWIM3UPYIOMIETO, ABMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOrOo O0TOOpa,
AJTONATPUUECKOT0 U CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHJI 3BOJIOLUU
Ha TeHO(OH]| MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOWTaHUS, YepeIOBaHUS
HaIpPaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEILIECTB U MIOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXKIY IMPOILECCAMU SBOIIONUH, IBUKYIIUMHU
CHJIAaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOJIEHUSMU K HUM
OpPTaHH3MOB;

YMEHHE BBISBIATh OTIMYUTENbHBIE TNPU3HAKH KUBBIX CHCTEM, IPUCIIOCOOIIEHHOCTD
BUJIOB K cpele oOuTaHus, a0MOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB OKOCHCTEM,



B3aMMOCBS3€H OpraHU3MOB B COOOIIECTBAX, aHTPOIIOT€HHBIX U3MEHEHUI B 9KOCHCTEMaxX CBOEH
MECTHOCTH;

YMEHHE UCHOJIb30BAaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHUYECKYI0 TEPMHHOJIOTHUIO
U CHMBOJIHMKY U1 JOKa3aTelbCTBAa POJCTBA OPraHU3MOB Pa3HbIX CHCTEMAaTHYECKHX TIPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTaHMS, €IMHCTBA YEIOBEUYECKHUX pac, HEOOXOIMMOCTH
COXpaHEHMs] MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBHS COCYILECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

yMEHHE peuniaTb OMOJOrMYecKHe 3a/layd, BBIABIATH NPUYUHHO-CIEACTBEHHBIE CBS3H
MEXIy HCCIEAYEMBbIMH OHMOJIOTHYECKUMHU MpOIecCaMH M SBICHHUSAMM, JeNaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOIHATH JIAOOPAaTOPHBIE U MPaKTHYECKUE PabOThI, COOMIOAATH MpaBHiia MpH
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIABUIaTh THIIOTE3bl, IMPOBEPSATh HX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATh MTOJIyY€HHBIE PE3YNIbTaThl U JIeJIaTh BBIBOIBI;

YMEHHE Yy4acTBOBaTh B Y4EOHO-HCCIEAOBATEIHCKON paboTe Mo OMONOrHU, IKOJIOTUU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U MYOJWYHO MPEICTABIATH
NOJIy4YEeHHBIE PE3Y/IbTAThl HA YUEHUUYECKUX KOH(PEPEHIHIX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUU O MPOUCXONKACHUU JKU3HM, 4YEJIOBEKAa H
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEICTBHAX M CIOCO0aX IMpeJoTBpAIeHHs TI00aIbHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBINA BHIOOP Oynyieil mpodeccuoHaabHON AesITeIbHOCTH
B o0mactu OWOJNOTHM, DKOJIOTHH, MPHUPOAOIOJIB30BAHUS, MEIULMHBI, OHOTEXHOJIOIHH,
IICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SKCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOnaTh
MO3HABATENIbHBI HMHTEPEC, HAMpaBICHHBIH HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH
npodeccun M TMPOJODKEHUE OHOJOrMYeckoro oO0pa3oBaHMS B OpPraHMU3ALUSAX CPEIHETO
po()eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.
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INPOBEPSAEMBIE HA EI'D ITO BUOJIOI'MU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJLHOM ITPOT'PAMMBI CPEJHEI'O OBIHIETO OEPA30BAHUSA

Kon
NMpoBepPsieMoro
TpeOOBaAHUA

IIpoBepsiembie TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTATAM OCBOECHHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeIHero 00mero 00pa3oBaHus

CdopMupoBaHHOCTH 3HAHUH O MECTE M POJIM OUOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B (hop-
MHPOBaHHUHM COBPEMEHHOI €CTeCTBEHHOHAYYHO!H KapTHHBI MUPA, B TO3HAHUH 3aKOHOB HPUPOJIBI
M PeLICHHH JKU3HCHHO BaXKHBIX COLMAJIBbHO-3THYECKHX, JKOHOMHYECKUX, OSKOJOTMYECKHX
npo0JieM YesIOBEUeCTBa, a TAKXKE B PEIICHHH BOIIPOCOB PALMOHAIBHOIO NPUPOIOINOIb30BaHNUS,
B (OPMHPOBAaHMHM LEHHOCTHOI'O OTHOIIEHHS K MNPUPOZE, OOIIECTBY, YEJOBEKY; O BKIaJe

POCCHHCKHUX U 3apyOCkKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHU

Bnanenue cuctemoil 3HaHMII 00 OCHOBHBIX METOJAX HAYYHOTO MO3HAHHUSA, UCIOJIB3YyEMBIX B
OMOJIOTMYECKUX HCCICAOBAHUIX KHMBBIX OOBEKTOB M OKOCHCTEM (OMHCAaHHE, H3MEpPEHHE,
MPOBEJICHUE HAOJIOACHUI); CITOCOOAMH BBISIBIICHUS M OICHKH aHTPOIOTCHHBIX M3MEHEHHH B
TIPUPOJIE.

YMeHue BBIIBUTATh TUIIOTE3EI, IPOBEPSTh UX IKCIEPUMEHTAIBHBIMU CPENCTBAMU, (GOpMYIUpyst
LIeJIb UCCIIEJIOBAHUS, aHATU3UPOBATh MIOJYYECHHbIE PE3YJIbTAThl U AETaTh BHIBOIBI.

BrusiBeHHE 3aBUCHMOCTH MEXIY HCCICAYEMBIMUA BEIUYWHAMH, OOBSICHCHHE ITOyYCHHBIX
pe3ynbTaToB U (OPMYITUPOBAHUE BHIBOJIOB C HCIOJIH30BAHHEM HAYYHBIX MOHATHH, TCOPUH U

3aKOHOB

YMeHue BIazeTh CUCTEMOH OHMONOTHYECKHX 3HAHWMA, KOTOpas BKIFOYAET: OCHOBOIOJIArAIOIINE
OMOJIOTHYECKUE TEPMUHBI M TIOHSTHS ()KU3HB, KJIETKA, TKAHb, OpTaH, OPTaHN3M, BUI, TTOIYJIIIS, IKO-
cuctema, 6roreHo3, ouochepa; MeTaboNInU3M, TOMeoCTa3, KJICTOYHBI UIMMYHUTET, OMOCHHTE3 OcIKa,
OWOTIONMMMEpPB],  THCKPETHOCTh,  CAMOPETYJSIMS, CaMOBOCIIPOM3BENICHHE, HACIECCTBEHHOCTD,
W3MEHYMBOCTB, SHEPTO3aBICHMOCTb, POCT U Pa3BUTHE);

Ouonornyeckue Tteopuu: kietouHas teopus T.IlIBanna, M. lllnelinena, P.Bupxosa;
KJIOHANbHO-CeNIeKTUBHOrO mMMmyHuTeTa I1. Opnux, W.M. MeunnkoBa, XpoMOCOMHasi TeOpus
HacneacTBeHHOcTH T. Moprana, 3akoH 3apoablimieBoro cxojictBa K. bapa, sBomornmonHas
teopust Y. JlapBuHa, cuHTETHUYECKasl TEOPHsI ABONIONMH, Teopust antpornoreHe3a Y. Jlapsuna;
Teopusi Ouoreoneno3a B.H. Cykau€ra; yuenne H.U. BaBwioBa o meHTpax MHOTooOpasus u
MIPOUCXOXKIEHU KYyJIbTYPHBIX pacTeHud, yuenue A.H. CeBeproBa o MyTAX M HalpaBJICHUSIX
sBoJroNMy, yuenue B.U. Bepraackoro — o 6uocdepe);

3aKOHBI  (€IMHOOOpa3usi MOTOMKOB IIEPBOrO  TIOKOJCHWsS, PACIICIUICHHUS IPHU3HAKOB,
HE3aBUCUMOT0 HacjenoBaHus Npu3HakoB ['. MeHens; CUeneHHOTO Haclle0BaHuUs IPU3HAKOB
W HapyleHus cueruieHus reHoB T. MopraHa; rOMOJOIMYECKMX PSJIOB B HACJIEICTBEHHOM
u3MenunBoctn H.U. BaBuinoBa; renermdeckoro pasHoBecus Jhx. Xapau u B. BaiinGepra;
3apoabimeBoro cxoactsa K. bapa; 6uorenernueckuii 3akon . [exkerns, @. Mromiepa);
MPUHLHUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npasmwia (MuaumyMa 1O, JInbuxa, SKOIOrHIecKor MUPaMUJIbI YHCEI, OHOMACCHI i SHEPTUH);




Kon
NMpoBepPsSIeMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBAHMSA K MPEAMETHBIM Pe3yJbTATAM OCBOCHHUSA
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbI CpeIHero 00mero 00pa3oBaHus

runoTe3sl (koaneppatHord A.M. Omapuna, mepBuuHoro OympoHa [k, Xomaeiina, mukpochep

C. ®okca, pubosuma T. Yek)

VYmenne peuiatb IMOMUCKOBBIC OHOJIOrHYECKHE 3aJa4u; BBIABJIATL HNPHUIYUMHHO-CIICACTBCHHBIC
CBs3U MCEXKAY UCCIEAYEMBIMU OHOJIOTHYCCKUMU 06’bCKTaMI/I, nponeccaM M SABJICHUAMH, O€JIaTb
BBIBOJIbI 1 TPOTHO3BI HA OCHOBAHWU IOJTYYCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTUITMYCCKHUEC CXEMbBI CKPCHIMBaHUA JIA Pa3HbIX TUIIOB HACJICAOBAHUA IIPU3HAKOB
Y OpraHu3MoB, COCTaBJIATHL CXEMbI IEPECHOCA BCIICCTB M DHEPIrUM B OKOCHUCTEMAX (]_ICHI/I TIMTaHWsA,

TUIIEBbIC CETH)

YmMmeHue YCTaHAaBJIMBATh B3aUMOCBA3U MEKAY CTPOCHHUEM U (byHKHI/ISIMI/II OpraHonaoB, KJIETOK
Pa3sHbIX TKaHeﬁ, OpraHaMv M CUCTEMaMH OPraHOB Yy paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA; MCKAY
sTanaMyd oOMeHa BCIICCTB, 3TallaMX KIICTOYHOI'O HHUKJIA U XU3HCHHBIX HHUKJIOB OPraHU3MOB,
oTallaMu 3M6pI/IOHaHBHOFO pa3BUTHA; T'CHOTHIIOM I/I(beHOTI/IHOM, (beHOTI/IHOM u (baKTOpaMI/I
Cpeabl O6I/ITaHI/ISI; nponeccaMu 5BOJIIOLUH; ABWKXYIMIMMHU CHJIAMU aHTPONOI€HE3d; KOMIIOHCH-

TaMH1 pa3JINYHbIX SKOCUCTCEM U HpI/ICHOCO6J'IeHI/I5[MI/I K HUM OpraHn3MOB

YMeHue BBIIENATh CYIICCTBCHHBIC TIPU3HAKH:

CTPOCHUS BUPYCOB, KJIETOK IMPOKAPUOT W DYKAPUOT; OJHOKICTOYHBIX W MHOTOKJICTOYHBIX
OpPraHU3MOB, BUIOB, OMOTE€OIICHO30B, 3KOCUCTEM U OMOC(EphI; CTPOCHHUSI OPIaHOB U CHCTEM Op-
TaHOB PACTCHUI, >KUBOTHBIX, YEJIOBEKA; IPOIECCOB >KU3HENESATEIBHOCTH, IPOTEKAIOIINX B
OpraHu3Max PacTeHHUM, KUBOTHBIX M YEIOBEKa; OMOJIOTMYECKUX IIPOIECCOB: OOMEHA BEIIECTB
(Metabonu3M), WHGOPMAIMM W TPEBpAIlEHHUs] dHEPTUU, OpOXKEHUs, aBTOTPOPHOTO W TeTe-
pPOTpOHOro TUNOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MEH03a, TaMeTOreHesa,
sMOpHOreHe3a, MOCTIMOPHUOHATBFHOTO PA3BHUTHS, PAa3MHOKEHUS, HWHIWBHUIYATHFHOTO PAa3BHTHS
opranm3Ma (OHTOTeHe3a), B3aUMOJCHCTBUS TEHOB, TeTepO3HCa; NEHCTBHH HCKYCCTBEHHOTO
oTOOpa, CTaOWIM3HMPYIOMIETr0, HBHXKYIIETO M  Pa3phIBAIOIIETO ECTECTBEHHOTO OTOOpA;
AUIONATPUIECKOTO M CUMIIATPUIECKOTO BUI000PA30BAHMS; BIHUSHIS ABIDKYIIUX CHIT BOJIFOLIUH
Ha TeHO(OHA MOMYJISINN; IPUCIIOCOOJICHHOCTH OPraHU3MOB K Ccpele oOWTaHus, YepeIOBaHUS

HanpapJeHUH HBOJIOLMM; KPYTOBOPOTa BELECTB U IOTOKA SHEPTHU B HIKOCHCTEMAX

ChopMHPOBAaHHOCTH YMEHUS BBIICIATH CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KJIETOK IPOKAPHOT
U JYKapuoOT; OJHOKIJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHHW3MOB, BHIOB, OHMOTEOLEHO30B H
JKOCHCTEM;

0COOCHHOCTHU TIPOIECCOB OOMEHAa BEHISCTB M MPEBPAIICHHS JYHEPTUH B KIETKe, (OTOCHHTE3A,
TUTACTHYECKOTO M DHEPreTUIEeCKOro 0OMEHa, XeMOCHHTE3a, MHT03a, Mel03a, OIUIOOTBOPEHUS,
Pa3BUTHSA U Pa3MHOXKCHHS, WHIUBUIYaTbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), OOpBObI 3a
CyIIECTBOBAaHHUE, ECTECTBEHHOTO O0TOOpa, BHI000Pa30BaHUs, MPUCIOCOOIEHHOCTH OPTraHH3MOB
K cpezic OOUTaHUsI, BIUSHIS KOMIIOHEHTOB YKOCHCTEM, aHTPOIIOT¢HHBIX H3MEHEHUH B YKOCUCTE-

Max CBOeH MECTHOCTH, KPYTOBOPOTA BEHICCTB U NMPEBPAILLICHUS SOHCPI'UH B 61/IOC(bepe

YMeHHe HCIONBb30BaTh COOTBETCTBYIOIIHE APTyMEHTHI, OHMOJIOTHMYECKYI0 TEPMUHOJOTHIO U

CHUMBOJIMKY JUIA I0Kas3aTCJIbCTBA POJCTBA OPraHM3MOB pPa3HbIX CUCTCMATHYCCKUX TPYIII,




Kon
NMpoBepPsSIeMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBAHMSA K MPEAMETHBIM Pe3yJbTATAM OCBOCHHUSA
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbI CpeIHero 00mero 00pa3oBaHus

B3aMMOCBA3U OPraHU3MOB U CPCIbL OGI/ITaHI/ISI; CAUWHCTBA YCJIOBECUCCKUX pacC; H606XOI[I/IMOCTI/I
300pOBOTO 06pa3a KWU3HH, COXpaHCHUS p33H006p331/1${ BUAOB M JKOCHUCTEM KaK YCJIOBUA

COCYIICCTBOBAHUS IPHUPOJbLI U HCJIOBEUECCTBA

YMeHHne ~ KpUTHYECKH  OLEHHWBAaTh  HHGOpMAanWio  OWOJOTHYECKOTO  COMACpIKaHUS;
WHTEPIPETUPOBATH ITUUECKUE ACTIEKTHl COBPEMEHHBIX HCCIIEIOBAaHUN B OMOJOTHH, MEAUIINHE,

OMOTEXHOJIOTHH; PACCMATPHUBATH INIOOATBHBIE KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (Pop-

MHPOBATH IO OTHOMWICHHUIO K HUM CO6CTBCHHy}O TTO3UITNIO

HNEPEYEHDB 3JIEMEHTOB COJAEPXKAHUSA, IPOBEPSEMbIX HA EI'D 110 BUOJIOI'NHA

Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 buonorus xak Hayka. JKuBble cUCTEMBI U UX U3YUYECHUE
CoBpemeHHast onomnorus - KOMITJICKCHAS HayKa. Buonormueckue HayK{

U u3ydaeMble UMHU npoOsembl. DyHnamMeHTanbHbBIEC, MPUKIaTHBIE M IIOMCKOBBIE HAyYHBIC HCCICIOBAHUS B
Ouooruy.

L 3naueHne OuoNorud B (HOPMUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAy4yHOW KapTwHBI mupa. [Ipodeccun,
CBsI3aHHBIC ¢ Onosorueil. 3HaueHNe OMOIIOTHUH B IPAKTHYECKON JESTETHHOCTH YEIOBEKA: MEIUIMHE, CEIECKOM

X03511ICTBE, IPOMBIIIJIEHHOCTH, OXPaHe NPUPOJIbI

KuBble cucrembl Kak mpeaMeT usydeHus Ouosnoruu. CBONCTBA JKMBBIX CHUCTEM: €IMHCTBO XUMHUYECKOTO CO-
CTaBa, AUCKPETHOCTb U LIEIOCTHOCTb, CIIOKHOCTh U YIMOPSAAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOPTaHH-
3alusi, CAMOBOCIIPOM3BEICHHE, PA3IPAXKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

12 YPOBHM OpraHu3alluy >KUBBIX CHUCTEM: MOJIEKYJISPHBIM, KIETOYHBIN, TKAHEBbIM, OPraHU3MEHHBIN, MOMYJISIH-
OHHO-BUJIOBOH, 3KOCHUCTEMHBIN (OHOreoneHoTHYeCKri), OnochepHsii. [Iporecchl, MPOUCXOISIIINE B KUBBIX

crucremMax. OCHOBHBIC ITPU3HAKH XXUBOT'O. JKu3Hp Kak d)opMa CYHIECCTBOBAHU S MATCPUN

Metonbt  Ouonormveckod  Haykud.  HaOmiogenwe, w3MepeHHe,  OKCIEPUMEHT,  CHCTEMAaTH3alus,
MeTtaaHanu3. [loHsTue o 3aBUCUMOi 1 He3aBUCUMOM niepemeHHoN. [InannpoBanue sxcnepumenta. [ToctanoBka
1.3 u mnpoBepka rumore3. Hyneas runore3a. [lonsarne BbBIOOpKM © €€ JOCTOBepHOCTh. Paszbpoc
B Ownonormyeckux HaHHBIX. OIEHKa TOCTOBEPHOCTH MOJMYYEHHBIX pe3yJabTaTOB. I[IpHUMHBI HCKaKEHHS

PE3YJILTATOB OKCIICPUMEHTA. TloHsATHE CTATHCTUYECKOTO TECTA

2 Kietka kak Onoyiornueckasi CHCTEMA

Kiietka — cTpyKTypHO-QYHKIMOHATIBHAS €IUHHIIA >KUBOTO. VcTopusi OTKpbITHS KieTku. Paboter P. I'yka,
A. JleBenryka. Knerounas teopust (T.IlIBamn, M. lllneiinen, P.BupxoB). OcCHOBHBIE TOJOXEHHS CO-
2.1 BPEMEHHOM KJIETOYHON TEOpHUHU.

Metonbl MONEKYISIPHOH M KJIETOYHOH OMOJOTMH: MHKPOCKONMSA, Xpomarorpadus, 3JeKTpodopes3, METOx

MEUEHBIX aTOMOB, I depeHnanbHoe CHTPHUDYTHPOBAHNE, KYIHTHBHPOBAHHUE KIETOK

2.2 XUMHAYECKHI COCTaB KIIETKH. Makpo-, MHKpO- U yJIBTPaMUKpPO3JIeMeHThl. Boja u e€ ponb Kak pacTBOpHTEIS,
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peareHTra, yyacTH€ B CTPYKTYPUPOBAHMU KJIETKH, TEIUIOPEryisiluu. MuHepanbHble BELIECTBA KIETKH, HUX
Ouostormueckas poib. Poik KaTHOHOB M @aHHOHOB B KIIETKE.

buonornyeckne monmumepsl. benkun. AMUHOKHCIOTHBIH cocTaB OenkoB. CTPYKTypbl OEITKOBOW MOJICKYJIBI.
[lepBuunas cTpykTypa Oenka, HENTHIHAS CBS3b. BTopwuHAas, TpeTHYHAs, YETBEPTHUHAS CTPYKTYPHL
Henarypamus. CporictBa 6enkoB. Kitaccudukanus 6enkoB. buonorndeckne GyHKINU OCIKOB.

YrneBonbl. MoHOCaXapubl, JUCAXaPUIbI, OJIMTOCAXaPHIIBI U MoJicaxapuapl. OOmuil wiaH cTpoeHus u Qu-
3WKO-XUMHYECKHE CBOWCTBA YIJIeBOOB. brosornyeckue GyHKIUH yrieBOIOB.

Jlunuger. TunpodunpHO-THAPODHOOHEIE CBOICTBA. Knaccugukanms
munuaoB. Tpuriaunepuasl, GochOIUITUABL, BOCKY, cTepouabl. buonorndeckne ¢ynkuun mununos. OOmue
CBOMCTBA OMOIOrMUYECKUX MEMOPaH — TEKy4YECTh, CIOCOOHOCTb K CAMO3aMbIKAHUIO, NOTYIPOHULIAEMOCTb.
Hyxneunossie kuciorsl. JHK u PHK. Ctpoenune HyknenHoBbix kuciaoT. Hykneotuast. Ilpunnun xomruie-
mentaprHoct. IlpaBumo Yapradda. Crpykrypa HHK — nBoiiHas crupans. MecToHaxokaeHue u OHO-
nornueckne pynkiyn JJHK. Bugst PHK. @yrakiun PHK B knetke.

Crpoenune monekynslr AT®. Makpospruueckre cBs3u B Mojiekyine AT®. buonormueckue ¢ynkimm ATO.
BoccraHoBeHHbBIE IEPEeHOCUUKY, UX (yHKIMH B KieTke. CexBenupoBanue JJHK.

CrpykTypHast OHoJIOrHs: OMOXMMHYECKHE M OMO(pH3NYECKHE HCCIIENOBAaHMS COCTaBa M IPOCTPAHCTBEHHOI

CTPYKTYPBI OHOMOJIEKYI
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THITEI KJIETOK: dyKapHOTHIeCKas U pokaproTHdeckas. CTpyKTypHO-(yHKIIHOHAIBHBIE 00pa30BaHMs KICTKH.
Crpoenue mnpokapuoThieckoil kinetku. Kierounas crteHka Oaktepuid u apxei. OCOOCHHOCTH CTpPOCHHS
reTepoTpodHOI U aBTOTPOPHON MPOKAPUOTHIESCKHUX KIETOK. MECTO M poJib MPOKAPHOT B OMOIICHO3aX.
Crpoenue u (pyHKIIMOHUPOBAHUE JyKapuoTW4YecKoW KieTku. [lnasmarnyeckas meMOpaHa (IuiazmaiemMma).
CrpykTypa mia3Matnieckoid MeMOpanbl. TpaHCIIOPT BEIIECTB Yepe3 IIa3MaTHYECKYI0 MEMOpPaHy: MMacCUBHBIN
(muddys3us, obneruénnas nupdysus), akTUBHBIA (NMEPBUYHBIA W BTOPUYHBIA AaKTHBHBIH TPaHCIOPT).
[MomynponuniaeMocTh MeMOpaHbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHJOIUTO3: MHUHOIUTO3, (HaroiuTos.
Ox3omuto3. Knetounas crerka. CTpykTypa v QYHKIIHH KIIETOYHOW CTEHKH PACTEHHA, TPHOOB.

Huronnasma. Llurozons. Llutockener. JBrmkenue nuromiazmel. Opranouns! kiaetkn. O THOMeMOpaHHbBIE Opra-
HOUMBI KJIETKH: dHpomIa3Marndeckas cetb (JI1C), anmapart [onbIkH, TM30COMBI, UX CTPOCHHE U (HYHKITHUH.
B3aumocBsA3b 0HOMEMOpPaHHBIX OpraHouzoB KJeTkd. CTpoeHue TrpaHyJasIpHOro petukyiyma. CuHTe3
pacTBOopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mankuii (arpanyisipHBINA) SHAOILIA3MATHICCKUN PETH-
kynyM. Cekperopras ¢pyHknus ammapata ['onbmku. TpaHCIOPT BEIIECTB B KISTKE. Bakyoln pacTHTENBHBIX
kieTok. Kierounslii cok. Typrop.

[MomyaBTOHOMHBIC OPTaHOUIBI KICTKH: MUTOXOHIPHH, TLIACTHIBL.

Crpoenune U HyHKIUH MUTOXOHAPHIA | 1actul. [lepBUYHbIC, BTOPHYHBIC W CIOXHBIC IDIACTHIBI (POTOCHHTE-
3UPYIOIIUX YKAPUOT. XJIOPOILIACTHI, XPOMOILIACTHI, TCUKOILIACTHI BHICIIUX PACTCHHH.

HememOpannbie opranouasl kietku CTpoeHHE W (PYHKIUH HEMEMOpPAHHBIX OPraHOWIOB KIETKH. PHOOCOMBI.
MukpodunameHTsl. Mpleunble  KiIeTkn. Mukpotpyoouku. Kietounsnii nientp. CTpoeHHE W JBIDKCHUE
JKTYTHKOB U pecHIYEK. MUKPOTPYOOUKH MUTOILIa3MBL. LeHTpHOIIE.

SAnpo. Obonouka sapa, XpOMAaTHH, KapHOIUIa3Ma, SAPBIIIKA, UX CTpOoeHHEe M (YHKIUHU. SnepHbIid OSIKOBBIHI
MaTpHKc. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B HHTEP(]a3HOM siipe. benkn XpoMaTiHHa — THCTOHEI.

Knerounpie BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapUOT (PacTHTEIBHOHN, >KUBOTHOM,
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TpUOHOK)
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ACCHMMIAINS ¥ JUCCUMIJIIIUS — JBE CTOPOHBI Merabonmm3Mma. Tumbsl oOMeHa BemIecTB: aBTOTPO(HBIHM
U reTepoTpodHBId. YdacTre KUCIOpOoAa B OOMEHHBIX IpoIleccax. DHEPreTH4ecKoe O0ecCleueHHe KIICTKU:
npespanienue AT® B 0OMeHHBIX nporieccax. DepMEHTATUBHBIN XapakTep peakuuil KISTOYHOr0 MeTaboIu3Ma.
®DepMeHTHI, HX CTPOCHHUE, CBOWCTBa W MexaHu3M neiictBus. KodepmeHntsl. OTinuus (EepMEHTOB OT He-
OpPTraHMYECKUX KaTaJIH3aTOPOB. BENKU-aKTUBATOPHI W OCNKH-HHIHOUTOPBL. 3aBUCHMOCTh CKOPOCTH (hepMeH-
TaTHBHBIX PEAKIUH OT Pa3IMYHBIX (aKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHUX BEIIECTB B KieTke. DorocunTe3. Ponb XioporwiacToB B mporecce GpoTo-
cunre3a. CeroBass U TeMHOBas (asbl. [IpomykTuBHOCTH (poTOCHHTE3a. BimsHue pa3nmudHbIX (akTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HAUYCHHE (POTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHu3MOB-XEMOCHHTETHKOB: HUTPUPHUIUPYIONIUE OaKTepHH, XKeae300aKTepuH,
cepobaKTepHH, BOJIOPOIHBIC OaKTEpHUU. 3HAYCHHE XEMOCHUHTE3A.

AHa’poOHbIe opraHnu3Mbl. Buasl 6poskenus. [IpoaykTel OpoKeHHs U UX HCIIOJIb30BaHUE YEIOBEKOM. AHA3PO0-
HBIC MUKPOOPTAaHU3MBI KaK 00BEKThI OMOTEXHOJIOTHH 1 BO30YIUTEIH OOJIC3HEH.

AdpoOHBIE OpraHW3Mbl. JTambl BHEpreTudeckoro obmeHa. [loaroroBuTenbHBI dTam. [nwmkonmus —
0ECKHCIIOPOIHOE PACIICIUICHHE TIIOKO3HI.

Bronoruyeckoe OKWCIIEHHWE, WIN KIETOYHOE IbIXaHWE. Pojb MHTOXOHApHHA B Tpolieccax OHOJIOTHYEeCKOTro
okucnenus. Luknmueckue peakunu. OxuciurensHoe (ochopmmuposanue. [IpenmymnecTBa a3poObHOTO mMyTH

oOMeHa BelecTB nepes] aHadpoOHbIM. D) (PEKTUBHOCTD SHEPTeTUIECKOrO OOMEHA

2.5

Peakuuu maTpuuHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MAaTPUYHOIO cuHTe3a. Peanusauus
HacnencTBeHHoH nHpopmanuu. ['eneTndeckuii kox, ero cBoiictea. TpaHnckpunmus — MaTpuuHbIi cuaTe3 PHK.
[IpuHIUITEL TPAHCKPUIIMN: KOMIUIEMEHTAPHOCTh, aHTHIIAPAIIIETBHOCTh, ACHMMETPUIHOCTE. TpaHCIsIIus U e€
stambl. Yuactue TtpaHcrnopTHeix PHK B OwmocuHTtese Oenka. YcnmoBus OumocumHTe3a Oenka. KomupoBanwme
aMUHOKHCIIOT. Posib prbocom B OnocuHTE3e Oelka.

Opranuzanys TeHOMa y TPOKApHOT M JyKAapHOT. Perymsmus akTHBHOCTH T'€HOB y TNPOKapHoOT. | umoresa
onepoHa (®. XKako0, XK. Mano). Perymsiius 0OMeHHBIX ITporieccoB B KieTke. KiieTouHslid romeocTas.

Bupycsl — HexkeTouHbe (POPMBI )KU3HU B 00NUTaTHBIE mapa3uThl. CTPOCHUE MPOCTHIX M CIOKHBIX BUPYCOB,
peTpOBUPYCOB, OakTeprO(aros.

BupycHbie 3a0oneBanus 4enoBeka, s)XuBOTHBIX, pacteHuit. CIIN/], COVID-19, conuanbHble U MEIUIIUHCKUE

POOJIEMBI

2.6

Kitetounslit ki, ero nepuosl 1 peryisinus. MaTepdaza n Mmuto3. OcoOEHHOCTH MPOIIECCOB, MPOTEKAOIIUX
B uHTepdaze. [loaroropka kieTku K jaeicHuto. [IpecHHTETHYECKUI (ITOCTMHUTOTUYECCKHIA), CHHTETUICCKUN U
MOCTCUHTETUYECCKHI (IIPEMUTOTHYECKUI ) TIEpHUOJIbI UHTEP(ha3hI.

Martpuunsiii cuare3 JJHK — permnmukanusa. puanuner permukanun JTHK: kommiemenTapHOCTD, OTyKOHCEP-
BAaTUBHBIA CHUHTE3, aHTHnapamwienbHocTh. Mexanm3m permkamuu  JIHK.  Xpomocombr.  Crpoenue
xpomocoM. TemoMepsl U TessoMepasza. XpOMOCOMHBIH HA0OP KIIETKH — KApUOTHIL. J{UTUTOMIHBIA U TaIlIONTHBIHA
Ha0OpHEI XpomMocoM. ["'oMomorngHsIe XpoMOCcOMEL. 11010BBIE XPOMOCOMEI.

Henenne knetkn — muto3. CTaauy MUTO3a U MPOUCXOASIINE B HUX Tpouecchl. Tumbl muto3a. Kapuokunes
U IUTOKMHe3. buomormueckoe 3HaueHWe MHUTO3a. Perynmsmuss MHTOTHYECKOTO MHKIA KiIeTKH. llporpam-

MUpyeMasl KJI€TOYHasA ru0esp — aroImTo3.
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(DYHKIII/IOHB..HBHBJI I'CHOMMKA

Opraan3M Kak OHMOIOTHYECKast CHCTEMa

3.1

ORHOKIIETOYHBIE, KOJIOHHAIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI 1 MHOTOTKAHEBBIE OPTaHU3MBI.

®DopMBl pa3MHOXKEHHUS OpPTraHU3MOB: Oecrioyioe (BKJIIOYas BEreTaTHMBHOE) W MOJ0BOe. Buapl Oecnonoro pas-
MHOKEHUS: [IOYKOBAHUE, CTIOPYIIALIUS, (PparMeHTaNus, KIOHHPOBaHHE.

[TonoBoe pasmuoxenue. [lomoBeie knetku, nau ramersl. Meio3. Ctaguu meiosa. [loBenenue XpoMocoMm B
merioze. Kpoccunrosep. bronorudeckuit cMpicii Meiio3a M OJI0OBOTO Tpolecca. Meio3 U ero MecTo B >KH3-
HEHHOM ITHKJIC OPTaHU3MOB.

IIpenzapoasimeBoe paszButue. ['ameroreHe3 y xUBOTHBIX. IlonmoBble kene3bl. OOpazoBaHHE U pa3BUTHE
noJioBbIX  KieTok. CnepmaroreHe3 u  ooreHe3. CTpoeHHE MONOBBIX KieToK. OIIOAOTBOpEHHE U
SMOPHOHAIBHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OILTOJOTBOPEHUS: HApy»)HOE, BHyTpeHHee. [lapTeHorenes.
WNuauBuayansHOe pa3BuTHE OpraHu3MoB (oHToreHes). Ctaguu sMOpHOreHe3a *HBOTHBIX (Ha HMpuUMepe JISATyll-
ku). Hdpobnenue. Tumbl npoOnenus. OcoOEHHOCTH JApOOIEHHS MIICKONUTAIONINX. 3apOIBIIICBBIC JIHCTKH
(ractpymsauusi). 3akiajka OpPraHOB M TKaHEH U3 3apOAbILEBBIX JIUCTKOB. B3anMHOe BiUsHUE 4YacTei
Pa3BUBAIOLLETOCs 3apoblia (3MOpUOHANIbHAS MHAYKIMA). 3aKiaKa MIaHa CTPOSHHUS )KUBOTHOIO KaK Pe3yJibTaT
HEePapXUUYCCKUX B3aUMOJCHUCTBUI TeHOB. BimsHME Ha HMOpPHOHANBRHOE pa3BHTHE pa3IMYHBIX (DAKTOPOB
OKpYXarolei cpepl.

Poct u pa3sutne xuBoTHBIX. [locTaMOproHanbHEIA iepuoa. [Ipsmoe u Henpsimoe pa3suThe. PasBurtue ¢ Mera-
MOpP(030M y OECIIO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. brojornyeckoe 3Ha4eHUE MPSIMOTO M HEMPSIMOTO
Pa3BUTHS, UX PAaCIpPOCTpaHeHUE B pupoie. Turbl pocta KUBOTHBIX. PAKTOPBI PEryJISUN POCTA KUBOTHBIX U
yenoBeka. CTaauu MocTIMOPHOHANBHOTO PAa3BUTHS Y )KUBOTHBIX U YenoBeKa. [leprosl OHTOTeHe3a 4eIoBeKa.
PasmHOokeHne um pasButhe pacteHuid. ['amerodur u copodur. Melo3 B KU3HCHHOM IUKJIE PACTECHUI.
OO0pazoBanue criop B mpoiiecce meiio3a. ['amerorenes y pacrenuit. OTuIOOTBOPEHHE U Pa3BUTHE PACTHTENb-
HBIX OpraHW3MOB. [IBOWHOE OIUIOZOTBOPEHHME Y IIBETKOBBIX pacTteHuil. OOpa3oBaHWE W pa3BUTHE CEMCHU.

MexaHu3Mbl peryJisiiui OHTOI'€HE3a Y PACTEHUM U )KMBOTHBIX
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HCTOpI/IH CTaHOBJICHUA W Pa3BUTHA TI'CHCTUKH KaK HAyKH. OCHOBHBIE TCHETUYECKHE TIOHSITUS U CHMBOJIBIL.
I'oMonoruunbie XpOMOCOMBI, aJIJICJIBHBIE I'CHBI, aJIbTCPHATHUBHBLIC IPHU3HAKH, ,Z[OMPIHaHTHLIﬁ n peL[eCCPIBHI:IfI
IMPpU3HAK, TOMO3UIOoTa, rercpo3urora, 4ucras JIMHHA, FI/I6pI/IL[BI, T'CHOTHII, d)eHOTI/IH. OcHOBHBIC METOABI

T'CHCTUKU! FHGPHHOHOFI/I‘ICCKI/IP'I, HI/ITO.]'IOFI/I'-IGCKI/II\/'I, MOJ'IeKy.HS{pHO-FeHCTI/I‘IeCKI/Iﬁ

3.3

MounorubpuaHoe ckpeinuBanue. [lepBbiii 3akoH MeHens — 3aKOH eIUHO00pa3usl THOPUIOB MEPBOro MOKO-
nenust. [IpaBwiio nomuHupoBanus. BTopoli 3akoH MeHpensi — 3aK0H paclierieHus mpu3HakoB. [lutomoru-
YECKHE OCHOBBI MOHOTHOPHUIHOTO CKpEIIMBaHUs. [ UTI0TE€3a YNCTOTHI TaMET.

AHanmmsupymoulee ckpemuBanue. [IpoMexyTOUHbIN XapakTep HacjeloBaHMA. PaciieruieHue NpU3HAKOB IIPH
HEIIOJIHOM JIOMUHUPOBAHUH.

JurnbpuaHoe ckpemmBaHue. Tperuil 3akoH MeHJenss — 3aKOH HE3aBHCHMOTO HACJIeJIOBAaHUS MPU3HAKOB.
[{uTonoruueckrue OCHOBBI TUTHOPUIHOTO CKPEIIIMBAHNSI.

CueruieHHOE HaclienoBaHue npu3HakoB. Paboter T. Moprana. CrieruieHHOe HacjeIoBaHHE T€HOB, HAPYIICHNUE
CIETUICHUS MEXTy TeHaMH. XPpOMOCOMHAsI TEOPHS HACIIEICTBEHHOCTH.

I'enetuka nona. XpOMOCOMHBIN MEXaHHU3M OTpeIeIeHUS TnoJa. AyTOCOMBI

Y TIOJIOBBIE XPOMOCOMBL. ['OMOraMeTHBIi W TreTeporaMeTHbhId ToJ. ['eHeTHdeckas CTPYKTypa IOJIOBBIX
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xpomocoM. HacniegoBanue mpu3HAKOB, CICTIIICHHBIX C ITOJIOM.
I'enotun kak nenoctHas cucrema. [lneloTpomnus — MHOKECTBEHHOE JeMcTBHE TeHa. MHOKEeCTBEHHBIN aiie-

nu3M. BzaumonelictBrue HeamenpHbIX reHoB. Kommiementapaocts. Onuctas. [lonmumepust
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BsaumogelicTBue reHoTHIA U Cpenbl IpH (OpMHUPOBaHUU (eHoTHma. M3MeHYnBOCTS pu3HAKoB. KavyecTBeHHbIC 1
KOJIMYECTBEHHbIE MPU3HAKK. BBl K3MEHYHMBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHAS.

MomuduKkanionHass K3MEHYMBOCT. Poib cpempl B (hOpMUpOBaHHM MOIU(HUKAIMOHHONW M3MeHunBOoCcTH. Hopma
peakuuu npu3Haka. Bapuarmonnsiii psg v BapuanpionHas kpusas (B. Moranucen). CoiicTBa MOIU(PUKAIMOHHOM
M3MEHYUBOCTH.

I'enotunuueckass u3MeH4YMBOCTb. (CBOWCTBa TEHOTHIMYECKOM HM3MEHUMBOCTH. BHIBI TeHOTHIHMYECKOH
W3MEHYHBOCTU: KOMOMHATHUBHAS, MYTAIIAOHHASL.

KomOuHaTBHAS M3MEHYMBOCTh. Mei03 M IMOJOBOW MPOIECC — OCHOBA KOMOWHATHBHOW W3MEHYMBOCTU. Ponb
KOMOWHATUBHON N3MEHYHBOCTHU B CO3JJAHIN T€HETHIECKOTO Pa3HOOOPa3us B IIPEIeax OTHOTO BUIIA.
MyTauuoHHasi U3MEHYMBOCTb. BHbl MyTaluii: TeHHbIe, XPOMOCOMHBIE, TeHOMHbIe. CIIOHTaHHbIE U WHILYLHPO-
BaHHBIC MyTaluK. SlnepHble W LUTOILIa3MaTHyeckue MyTauud. CoMaTH4YecKHe W TOJIOBble MyTaluu. [IpuunHbl
BO3HUKHOBEHUsI MyTaluil. MyTareHsl U UX BJIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOI'O IpoLEecca.
3aKOH TOMOJIOTHYECKHX PSIOB B HacleacTBeHHol m3meHunBocty (H.M. BaBunos). BHesnepHas H3MEHUNBOCTh

M HACJICACTBCHHOCTh

3.5

Kapuorun uenoreka. MexxayHapoaHas IporpaMMa UCCIICIOBAHUS TeHOMA YeioBeKa. MeToIbl H3yYeHUs TeHe-
THKA YEJIOBEKA: TI'e€HEaJlOTHYECKUH, OJIM3HEIOBBIM, IMTOrCHETHYECKUH, MOMYJISIIMOHHO-CTATUCTHYSCKUH,
MOJIEKYyJIsipHO-TeHeTHYeckuii. COBpeMEHHOE OmpesieliecHHe TeHOTHIIA: ITIOJTHOTGHOMHOE CEKBEHUPOBAHMUE,
TeHOTUITMPOBAHKE, B TOM uuciie ¢ momotibo [11[P-ananu3a. Hacnencreennslie 3a0oneBanus yesoBeka. [ eHHbIC
1 XpPOMOCOMHBIE 0O0JIe3HH YeJIOBeKa. boJe3HN ¢ HACIe[CTBEHHOW IMPEpacIioiOKEHHOCThIO. 3HAUCHUE MEIH-

LIMHCKOM T€HETUKH B NpEAOTBpallICHUN 1 JICUCHUN T'CHCTUYCCKUX 3a00eBaHui YenoBeka. CTBOJIOBBIE KIICTKH

3.6

JloMecTrkanus U cenekius. 3apoxIeHUe CeNeKIMK u jomectukanun. Yuenue H.M. BaBuioBa o meHTpax mpo-
UCXOXIIEHUS U MHOrooOpa3usi KyJIbTYPHBIX pacTeHUil. Ponb celekuuy B CO3JaHUU COPTOB PACTEHUH U MOPOJA
)kuBOTHBIX. CopT, TOpoja, MITaMM. 3aKOH TOMOJIOTMYECKUX PSAIOB B HACIEJICTBEHHOW W3MEHYUBOCTH
H.. BaBusoBa, ero 3Ha4eHHUE IS CEJICKIIMOHHON paboTHI.

Mertozp!l CeneKIMOHHON paboThl. McKkyccTBEHHBIN OTOOP: MAacCOBBIM M MHIMBUIYAIbHBIA. JTaIlbl KOMOWHA-
LUOHHOM cenekuuu. VcnplTaHue Npou3BOAUTENeH Mo motoMcTBy. OTOOp MO FeHOTUIY C MOMOUIBIO OLIEHKU
(heHOTHIIA TOTOMCTBA M OTOOP IO TEHOTHUITY C MoMolIbio ananu3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJ] CeJISKIIMOHHOW paboThl. PainanuoHHbI 1 XMMUYECKHA MyTareHe3 Kak
WUCTOYHHMK MYTalluil y KyJbTYPHBIX ()OpM OpraHu3MoB. M cronbp30BaHne TeHOMHOTO PEIAKTHPOBAHHS U METO-
JoB pekoMOuHaHTHBIX JIHK 1515 mosydeHus: icXoTHOro MaTepuaa sl CeJICKITHH.

[Nomyyenne monuIuion0B. BHYTpHBHIOBas THOpUAM3aIs. BIM3KOpONCTBEHHOE CKpEIMBAHUE, VI WHOPHIWHT.
HeponctBeHHOEe CcKpelyBaHue, WM ayTOpHIMHT. ['eTepo3dc W ero NpUYuHbL VCronp30BaHHE TeTepo3uca B
cerntekimi. OtnanénHas rudpumkanys. [Ipeononenne Oectuioays MeKBUIIOBBIX THOPUIOB. JIOCTHKEHHST CENEKITUH

pacTeHuii ¥ )KUBOTHBIX

3.7

OG’LGKTBI, HCIIOJIb3YCMbIC B 6HOTCXHOJ’IOFI/II/I, — KIJIICTOYHBIC W TKAHEBLIC KYJIbTYPbl, MUKPOOPIraHU3MBbI, HUX
XapaKTCPUCTHKA. TpaﬂI/IHI/IOHHaﬂ OMOTEXHOJIOT S XHC6OHC‘I€HI/I€, MOJY4YCHUE KHCIOMOJIOYHBIX ITPOAYKTOB,

BHHOJCINC. MI/IKpOGI/IOJ'IOFI/I‘ICCKI/Iﬁ cunTe3. OOBEKTHI MI/IKI)OGI/IOHOFI/I‘ICCKI/IX TEXHOJIOTUH. HpOI/BBOHCTBO 66.]'[1(8.,




Kon

HpOBepﬂeMLIﬁ IJIEMECHT COACPKAHNA

AMHUHOKHUCIIOT ¥ BUTaMHHOB. VICKYCCTBEHHOE OILTOIOTBOPEHHE. PEKOHCTPYKIHS SMIICKICTOK M KJIOHHPOBAHUE
JKHUBOTHBIX. MeTOI TPAaHCTIIIAHTAINH SIAEP KIIETOK.

XpoMocoMHas ¥ TeHHAs] MHXeHepus. VICKyCCTBEHHBIN CHHTE3 TeéHa M KOHCTPYHUPOBAHHWE PEKOMOMHAHTHBIX
JHK. JlocTrxkeHusI B MEPCIIEKTUBB XPOMOCOMHON M TeHHOW WHXXEHEpUH. METUIMHCKHE OMOTEXHOJIOTHH.

Hcronp30BaHne CTBOJIOBBIX KIECTOK

Cucrema 1 MHOT0OOpa3ue OpraHuYecKoro Mupa

4.1

Buonoruueckoe pazHooOpaszue opranu3moB. CoBpeMeHHas CHCTeMa OpraHM4YecKoro mupa. [IpuHuumnbl Kiac-
cuduranuy opraHnu3MoB. OCHOBHBIE CHCTEMATHYECKUE TPYITIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHUS ¥ KU3HEIESATEIBHOCTH OIHOKJICTOYHBIX OpPraHu3MOB. bakTepuu, apxew, OJHOKIIE-
TOYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYrHe MPOTHCTH. KoIOHWambHBIE OpraHW3MBbL JBHkKeHUE
OJTHOKJICTOYHBIX OPTaHU3MOB: aMEOOHTHOE, KTYTHKOBOE, PECHHYHOE. 3allUTa Y OAHOKIETOYHBIX OPraHU3MOB.

Pa3ﬂpa)KI/IMOCTI) Y OAHOKJICTOYHbIX OPIraHU3MOB. Taxcucel

4.2

MHOroKJIeTOYHbIE pacTCHUsL. BzanmocBs3b yacTeit MHOTOKJIETOUHOTO OopraHu3sMma. TKaHI/I, OpraHbl 1 CUCTEMBI
OpraHOB MHOTI'OKJIETOYHOI'O OpraHu3Ma. OpFaHI/BM KakK euHoe 1enoe. TkaHu paCTeHI/II\/'I. Tunsl PACTUTCIIbHBIX
TKaHEH: 06pa303aTenLHa;1, MNOKpOBHAas, MPOBOJAIIAsA, OCHOBHAsA, MCXAaHUYCCKaAs. OcobeHHocTH CTPOCHUA,

(hyHKIMIA 1 pacnoNIOKEeHHS TKaHEH B OpraHax pacTeHUH

4.3

BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHuil. DYHKIIMN OPraHOB M CUCTEM opraHoB. Kapkac pacreHuil.
JIBIDKCHHE MHOTOKJIETOYHBIX PACTCHHI: TpOmMU3MBI W HacTuH. [loriomeHwne BOIBI, YIVIEKUCIIOTO ras3a |
MHUHEPAJIbHBIX BEIIECTB pacTeHusMH. [lpixanme pacteHuid. Jnd¢ysus ra3oB depe3 HMOBEPXHOCTh KICTKH.
TpancnopTable cucTemMbl pacTeHui. Brwigenenne y pacrteHuid. 3ammTa y MHOTOKIJIETOYHBIX PACTCHHM.
Kyrtukyna. Cpencrsa nacCUBHOM ¥ XUMUYECKOU 3ainThl. OUTOHIIMIBI.

PaznpakxuMocTh W peryssinusi y OpraHu3MoB. Pa3npaXuMoCTh W peryisiius y MHOTOKJICTOYHBIX PACTCHHH.

PocToBrlie BC€IICCTBA U UX 3HAUYCHHC

4.5

MHoOrokaeTOYHbIe )KMBOTHBIC. B3aUMOCBSI3b YacTel MHOT'OKJIETOUYHOI'O OopraHusMma. TKaHI/I, OpraHbl U CUCTEMbI
OpraHOB MHOI'OKJIETOYHOI'O OpraHu3Ma. OpFaHI/BM Kak eauHoe I1enoe. I'omeocra3. TkaHU KHUBOTHBIX M
yesioBeKa. THUIbI )KMBOTHBIX TKaHEM: OIUTEIAIbHasd, COCANHUTCIIbHAA, MbIIICYHAsA, HCPpBHAA. OcobenHocTu

CTPOCHUA, (bYHKHI/Iﬁ 1 paCloJIOXKCHUA TKaHel B OopraHax >XMBOTHBIX W YCJIOBCKA

4.6

OprasHsl ¥ CUCTEMBI OPT'aHOB XMBOTHHIX. DYHKIIMK OPraHOB M cHCTeM opraHoB. Omopa Tema OpraHu3MOB.
Cxenetsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX XKHBOTHBIX. HapyxHblil 1 BHyTpeHHuU ckeneT. CTpoeHHe H
THUIIBI COCTMHEHMS KOCTEH.

JIBIDKeHNE MHOTOKJIETOYHBIX KUBOTHEBIX. [TuTanue skxuBoTHBIX. [InTaHue MO3BOHOYHBIX )KUBOTHBIX. J[pIxaHue
*HUBOTHBIX. KoxkHoe npixanue. XKabepHoe u n€rodynoe AbIxaHue.

JpIxanue TIO3BOHOYHBIX JKHBOTHBIX. OBOIIOIHOHHOE YCIOXHEHHE CTPOCHHUS JIETKUX II03BOHOYHBIX
JKUBOTHBIX. [IpIXaTeNbHAs CHCTEMa YeJIOBEKAa. MeXaHH3M BEHTWIIIWHU JETKUX Y MTUI] U MIICKONUTAIOLIHX.
Tpancmopt BEILIECTB
y Oprau3MoB. TpaHCIIOPT BemIecTB y )KUBOTHHIX. KpoBeHOCHAs cuctema u e€ opransl. KpoBeHOCHas cucTema
MO3BOHOYHBIX JKUBOTHBIX. Kpyru KpoBooOparieHus. DBOMIOMUOHHEIE YCIOXKHEHHUSI CTPOCHUS KPOBEHOCHOU
CHCTEMBI TI03BOHOYHBIX JKUBOTHBIX. BhIIenenne y opraHusMoB. Brigenenue y skuBOTHBIX. COKpaTUTEIBHEIE
Bakyonu. Opranbel BblaeneHus. CBsi3b NOJOCTH Tela C KPOBEHOCHOW W BBIIEIUTENBHOM CHCTEMaMH.

Brinenenue Y MHNO3BOHOYHBLIX KHMBOTHBIX. 3aHII/ITa Y MHOI'OKJICTOYHBIX KMBOTHBIX. HOKpOBBI n Hux
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[POU3BOIHBIE.

Pa3apaxxuMoCTh U peryjsius y OpraHu3MOB. Pa3qpaKMMOCTh y OJHOKJIETOYHBIX OPraHu3MoB. TaKCHCHI.
Pa3apaxuMoCTh 1 peryJsisiiys y MHOTOKJIETOUHBIX pacTeHHuil. POcToBbIe BelllecTBa U X 3HAUCHHUE.

HepeHast cuctema u peduieKTOpHAs peryjsiis y MHOTOKJIETOYHBIX >KMBOTHbIX. HepBHas cucrema U e€
OT/eNbL. DBOJIIOIIMOHHOE YCIOKHEHHE CTPOCHHSI HEPBHOI CHCTEMBI Y JKUBOTHBIX.

Pazpabotka anroputmMoB U mporpamm s 3pQekTrBHON (YHKIMOHAILHOW aHHOTAIIMM TEHOMOB,

TPAHCKPHUIITOMOB, IPOTCOMOB, MeTab0JI0MOB MHKPOOPraHu3MoOB, paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA

OpFaHI/BM YCJIOBCKA U €T0 310POBLE

5.1

OpraHel ¥ CHCTEMBI OpPraHoB d4enoBeka. OTIensl TOJIOBHOTO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
peduexTopHas nyra. besycnoBHbIE U yCIIOBHBIE pediieKchl. ['yMopanbHas peryisius 1 SHIOKPUHHAS CHCTEMA
JKUBOTHBIX U 4enoBeka. JKesae3bl SHIOKPUHHOM CUCTEMbI U UX FOPMOHBIL. JlelicTBUE ropMOHOB. B3aumocBs3b
HEpBHOW W JHIOKPHHHON cucteM. ['mmoramamo-rumnodusapHas cucteMa. Peduiekc W peduiekTopHas ayra.

be3ycioBHBIC 1 yCIOBHBIE pedIeKchl

5.2

3ammra opranu3ma ot OosesHedl. IMMyHHas cuctema denoBeka. KIIETOUHBIA M TyMOpAbHBIH UMMYHHTET.
Bpoxnénnslii, mpruoOpeTéHHBIH cennpUIECKIi IMMYHHUTET. TeopHsl KIIOHATBHO-CEICKTHBHOTO HMMYHHUTETA
(I1.Dpmux, ®.M.beprer, C.ToneraBa). BocmanurtenabHbIE OTBETHI OpPraHU3MOB. Poib BpPOXIEHHOTO

MMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JICBaHUN
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KpoBeHochnas cucrema u e€ opranbel. Cepile, KpOBEHOCHBIE COCYIbl W KpoBb. Kpyru kKpoBooOpaiieHus.

Pabora cepama u e€ perymsinus
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I[BIX&HI/IC YCJIOBCKA. I[I/I(l)(l)y3l/15[ ra3oB 4YCPE3 IMOBCPXHOCTb KIICTKH. I[BIX&TGHBH&S[ CUCTCEMA 4YCJIOBCKA.

I[BIX&TCJ'II)H&S[ IOBCPXHOCTD. Perynﬂum{ JbIXaHWsI. I[BIX&TCHBHI)IC 00BEMBI

5.5

HI/IHIeBapI/ITeJ'II)HaSI CHUCTEMA 4YCJIOBCKaA. OTL[CJ'IBI MNMUIICBAPUTEIIBHOTO TpaKTa. HI/IHIeBapI/ITCJ'II)HI)Ie KCJIC3BbI.

BHYTpI/IHOJ'IOCTHOC 1 BHYTPUKJICTOYHOC NHUILICBAPCHUEC

5.6

[TokpoBel W ux npousBomHble. Opranbl BeyieneHus. [louku. CrtpoeHue u (yHKIMOHHUpPOBaHHE HEPpPOHA.
OunbTpanus, cekpenus u 00paTHOE BCachIBAHNUE KaK MEXaHM3MBI paOOTHl OpraHoB BhInesneHus. OOpa3oBaHme

MOYH Yy 4Y€JIOBCKa

5.7

I[BI/I)KGHI/IC YyeJIoBeKa: MblIeuHas cucreMa. CKelIeTHEIC MbIIIIBI U UX pa60Ta. CTpOCHI/Ie W TUIIBI COCIUHCHUA

KocTel

Teopnﬂ JBOJIIOLIMH. Pa3BUTHE )KU3HM Ha 3emie

6.1

OpomonnonHas Teopust Y. Jlapuna. [Ipeanocsuiku BO3SHUKHOBEHUS AapBUHU3MA. JKU3Hb U HAy4dHAs JEATENb-
HocTh Y. /lapBuna.

JBmwkymue crwisl 3Boionuu BUAoB 1o Y. JlapBuHy (BBICOKAas WHTEHCHBHOCTH Pa3MHOXCHHS OPraHU3MOB,
HACJICJICTBEHHAs! K3MEHUYUBOCTh, 00ph0a 3a CYIIeCTBOBAHNE, ECTECTBEHHBIN M HCKYCCTBEHHBIH OTOOD).
Odopmiienne cunteTndeckoit teopuu 3pomonmu (CTD). HelitpanbHas Teopus sBomonuu. CoBpeMeHHas
SBOJIIOIMOHHAS OHOJIOTUs. 3HAYCHHE 3BOJIOIHOHHON TEOpUU B (OPMUPOBAHHWU ECTECTBCHHO-HAYYHOH Kap-

THUHBI MHpa

6.2

[Monmynsimust Kak 3ieMeHTapHas eauHuIa 3Bomonnn. CoBpeMeHHBIE METOJBI OIIEHKH T'€HETHYECKOTO pa3Ho-
o0pa3usi ¥ CTPYKTyphl MOMyNAnui. M3MeHeHne reHo(oHaa MOmyNauy Kak 3JIEeMEHTAPHOE SBOJIOIHOHHOE

siBIIeHUE. 3aKOH reHeTndeckoro papHoBecus J[x. Xapau, B. Baiinbepra.
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DOnemeHTapHble (PAKTOPHI (IBMKYIIKE CHJIBI) 3BOJIONHMHA. MyTanMOHHBIN mporecc. KomMOnMHaTHBHAS H3MEH-
4uBOCTh. Jlpeiid reHoB — ciydaiiHble HEHANpPaBICHHBIC M3MEHEHHUS YacTOT ajuiesiel B momynsusax. Jddekrt
OocHoBaTelns. Murpanuu. M3onsamust monyssmmid: reorpaduyeckas (MPOCTpaHCTBEHHAs), OWOJIOTHYECKas
(penpoayKTUBHAN).

EctecTBeHHbIN 0TOOp — HANPABIIAIOMIMKA (akTOp 3BOIIOIHUA. DOPMBI €CTECTBEHHOTO 0TOOpA: JIBMKYIIUH, CTa-
OMITM3UPYIONINIA, Pa3phIBAIOIINK (AU3pyNTHBHEI). [TonoBoii 0TOOP.

[IpucnocoONeHHOCT,  OPraHU3MOB KaK pe3yiabTaT MHUKPOIBONIOUUH. BO3HHKHOBEHUE MPUCIIOCOOICHUI
y OpraHu3MoB. ApomMopdo3bl W uauoamanTanuu. llpumepsl mnpucmocoOieHui y opraHu3smoB. OTHO-
CHUTEJBHOCTH MPHUCIOCOOICHHOCTH OPraHU3MOB.

Bup, ero kputepun u cTpykTypa. BumooOpa3oBanue Kak pe3yybTaT MEKPOIBOIIONUHU. 301U — KII0YeBOi
¢daktop BumooOpazoBanus. I[lyTh U cmocoObl BHIO00pa30BaHUA: aJUIONAaTpUYecKoe (reorpaduyueckoe),
CHUMITATPUYECKOE (PKOJOTHYECKOE), «MTHOBEHHOE» (MOJHMIUIOMIU3ANMS, THOpuam3anus). J[nurenpHOCTH
IBOJIIOIMOHHBIX ITPOIIECCOB.

Mexanu3Mbl HOPMHUPOBAHHS OUOJIOTHYECKOTO Pa3HOOOpa3Hsl.

Poub 3BONIOIMOHHON OMONOTHUYU B pa3pabOTKe HAYYHBIX METOMIOB COXpaHEHHs Onopa3sHooOpasus. MUKpOIBO-
JIFOIIMSI ¥ KODBOJTFOLIUS MTAPa3UTOB U UX X03seB. MeXaHH3MbI (YOPMHUPOBaHHS YCTOHYUBOCTH K aHTHOMOTHKAM U

croco0bI 00pBOBI ¢ HEell

6.3

Mertonpl m3ydeHusi MakpolsBoironuu. [lameoHTonormueckue MeToAbl W3ydeHHs sBomonuu. IlepexonHsle
(hopMBbI U HUITOTEHETHYECKUE PSJIBI OPraHU3MOB.

Broreorpadudeckne mMeroasl m3ydeHus: sBoironnu. CpaBHeHne (UIOpsl U (DayHBI MaTEpHUKOB M OCTPOBOB.
buoreorpaduueckue obnactu 3emiu. BUIbI-OHIEMUKH W PETUKTHI.

OMOPHONIOTHYECKIE U CPABHUTEIHHO-MOP(OIOTHIECKIE METOAbI 3YUCHHUS SBONIIOINH. | eHETHUECKHIE Mexa-
HU3MBI 3BOJIIOIMH OHTOTEHE3a W TIOSBICHHS DSBONIONMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE W aHAJOTWYHBIC
opransl. PymuMeHTapHBIE OpraHbl W aTaBU3MBI. MOJEKYISIpHO-TEHETHYECKHE, OMOXMMUYECKHEe U MaTeMa-
THYECKHE METOABl H3ydeHHs »HBOMIONMH. [‘omomormunsie reHbl. COBpPEMEHHBIE METOIABI IOCTPOCHHS
(hUITOreHETHYECKHX JICPEBBEB.

XPpOMOCOMHBIE MyTallU{ U 3BOJIIOLNSA T€HOMOB.

OOmme 3aKOHOMEPHOCTH (IpaBWIia) HBOJIONMU. HeoOpaTMMOCTh 3IBONIONMH. AJANTHBHAS —pPaHAIHSL.

HepaBHOMepHOCTL TCMIIOB 5BOJIFOLIMN

6.4

Hay4Hble THIIOTE3bI IPOUCXOKACHUS KU3HH Ha 3emie. AOHOreHe3 u maHcrepMmus. JJoHaydHbIe TpeacTaBIie-
HUS O 3apOXKICHUHU >KU3HU (KpeauuoHu3M). [HmoTe3a MOCTOSHHOIO CamMO3apOXAEHUS JKU3HU U €€ Ompo-
Bepxenue onbitamu @. Penu, JI. Cnamannanmy, J1. [Tactepa. [IporcxoxaeHue )U3HA U aCTPOOHOIOTHS.
OcHOBHbIE 3Tambl HEOpraHWYecKoW sBoouMH. llnaHerapHas (reojoruyeckas) 3BOMIONMA. XHUMHUYECKas
ABOJIONMS. AOUOTCHHBIM CHHTE3 OPTaHMYECKUX BellecTB U3 Heopranmdeckux. Onbir C. Muuiepa u I'. FOpn.
OO0pazoBanue moauMepoB W3 MoHOMepoB. KoarepBatHas runoreza A.M. OmapuHa, THIiore3a NEpPBHYHOTO
OynpoHa Jx. XonzeiiHa, reHeTndeckas runore3a I'. Mémrepa. Pu6osumer (T. Yek) u runoresa «mupa PHK»
V. T'unbepra. opmupoBanue MeMOpaH U BOSHUKHOBEHUE MMPOTOKJICTKH.

HUcropust 3emnu u meroasl e€ u3yueHus. Vlckomnaemple OpraHnyeckre OCTaTKU. [ €0XpOHONIOTHS U €€ METOMBI.
OTtHOCcHUTENBHAS 1 a0COIOTHAS TeOXPOHOIOTHS. [ 'e0XpOHOIOrYecKast MIKaia: S0HBI, 3B, HEPHOIBI, ATIOXHL.

HavansHble dTanbl oprannveckoil 3Bosrorun. [losBIeHUe W 3BOJIOIMS MEPBLIX KICTOK. DBOIIONHS MeTabo-
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nm3Ma. BosHukHOBeHHE TEepBBIX 3KocucTeM. COoBpeMEeHHBIE MUKPOOHBIC OMOIUIEHKH KaK aHAJIOT MEpPBHIX Ha
3emiie coobrectB. CTpoMaTonuThl. [IpOKaprOTHI U 3YKAPHOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOHMOTEHE3). DBOIIOIMOHHOE IMPOUCXOXKIECHUE BUPYCOB. [IpoucxoxiaeHue
MHOTOKJIETOYHBIX OpPTaHU3MOB. BO3HUKHOBEHIE OCHOBHBIX I'PYII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIC 3Tamnbl ABOJIOIUK BBICIIMX pacTeHuid. OCHOBHBIC apoMopdo3bl pacTeHHd. Bpixoa pacteHuil Ha
cymy. IlosiBneHne crnopoBbIX pacTeHUM W 3aBoeBaHue nmu cymu. Cemennsele pacteHus. [Ipoucxoxnenue
LBETKOBBIX PACTEHUH.

OCHOBHBIC 3Talbl JBOJIONHMH JKUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl >KUBOTHBIX. BeHpackas dayna.
KemOpuiickuii B3pBIB — MOSBICHHE COBPEMEHHBIX THUIOB. [lepBhie XOpmoBbIe >KUBOTHBIC. JKHM3Hb B BOJE.
OBomoIysl  MO3BOHOYHBIX. [Iponcxoxknenne amduOuii u pentwinid. [IpoucxoxaeHHe MICKOMUTAIOIINX
u nruil. [lpuHnun ximodeBoro apomopdosza. OcBoeHre OeCHO3BOHOYHBIMH KM TO3BOHOYHBIMHU SKHBOTHBIMH
CyIIH.

Pa3Buture xxu3HM Ha 3eMIie 10 dpaM U MepuojiaM: apxeH, MpoTepo30i, Maeo30i, Me3030H, KaitHo30u. O0mIas
XapaKTepUCTUKa KIMMAaTa M Te0JIOTMYECKUX mpoueccoB. [losBiieHHe U pacluBET XapaKTEpHBIX OPTaHU3MOB.
Yraeobpa3oBaHue: €ro YCIOBHS U BIUSHUE HA Ta30BbIA COCTaB aTMOChEpEI.

MaccoBble BBIMUPaHUS — 9KOJIOTHYECKHE KPU3UCHI MPOoUuIoro. [IpuunHbL U CIeCTBUS MacCOBBIX BHIMUPAHUIA.

COBpeMEHHBIN YKOJIOTHUECKUN KPU3HC, €r0 OCOOEHHOCTH

6.5

Paznens! u 3agaun anTpononoruu. Meroas! antpornonoru. CTaHOBJICHHUE MPEICTABICHUIN O MPOUCXOXKIEHUU
yenoBeka. COBpeMEHHBIC HAyYHBIE TCOPHH.

CXOZCTBO YenmoBeKa ¢ XUBOTHEIMU. CHCTEMaTHIECKOe MOJI0KEHUE YenoBeka. CBUAETEIBCTBA CXOICTBA YEIIO-
BEKa C JKUBOTHBIMHU: CPaBHUTEIBHO-MOP(HOIOrHYeckre, 3MOpHONIOTHYECKHe, (DHU3UOIOr0-0MOXHUMHUYECKHE,
noBeaeH4Yeckue. OTINYUS YeloBEeKa OT JKMBOTHBIX. IIpSAMOXOKIEHHE M KOMIUIEKC CBS3aHHBIX C HUM IIpH-
3HaKOB. Pa3BuTHE rOJIOBHOTO MO3Tra ¥ BTOPOW CUTHAJILHOM CHCTEMBI.

JBwxkymue cuibl ((hakTopbl) aHTPOIIOTEHE3a: OHOJIOrHYeCKUe, colHaibHble. COOTHOIICHHE OUOJIOTHYECKUX U
COIIMATTBHBIX (haKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIC CTaIUH aHTPOIOTeHEe3a. ABCTPAIONUTEKH — ABYHOTHE TPEIKU Jitoael. UeloBeK yMelnbli, mepBhie
U3TOTOBJICHUSI OpyIuid Tpyna. UeraoBeK NPsAMOXOMAIIMA M TEPBBIA BBIXOA JIONEH 3a mpemeisl Adpukw.
YenoBek reiienb0eprckuii — o0Iuil Mpeok HeaHIepTaabCKOro YeIOBeKa M 4YeJOBeKa pa3yMHOro. YemoBek
HEaHJCPTANbCKAN KaKk BHJ JIOACH XOJNOMHOTO KiuMaTa. YeloBeK pa3yMHBIH COBPEMEHHOTO THUIIA,
JICHUCOBCKHUH 4eNIOBEK, OCBOCHHE KOHTHHEHTOB 3a IpeaeaaMu AQpukw.

DBOITIOIHS COBPEMEHHOT'O YeJIOBeKa. ECcTecTBEHHBIH 0TOOP B MOMYIIANUIX YelloBeKa. MyTalMOHHBIH mporecce
u nonmumopdusM. [lomynsiuoHHbIe BOJHEI, Apeid reHoB, Murpams U «3h(EKT OCHOBATENISD B HMOMYIISIUIX
COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacel. [lonsrue o pace. bosibmime pacsl: eBporiconaHas (€Bpasuiickas), aBCTpaIO-HETPOUIHAS
(3KxBaTOpHaibHAs), MOHIOJOHMIHAS (A3UATCKO-aMEpPHKAHCKas). BpemMs WM IyTH pacceleHHs 4YelIOBeKa IO
wiaHere. EnuHcTBO YenoBeueckux pac. Haydnas HecocTosTepbHOCTE pacu3Ma. [IprcnocoOIeHHOCTE YelioBeKa
K pasHBIM YCIOBHSIM OKpyXKaromieil cpenbl. Bmusaume reorpaduueckod cperpl W japeiida reHoB Ha

MOP(}OJIOTHIO ¥ (PHU3HOIOTHIO YeTTOBEeKa

OKOCUCTEMBI U IPUCYLIIUE UM 3aKOHOMEPHOCTH
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Pazaensl 1 3a/1a4M SKOJIOTHUH. CBsI3b DKOJIOTHH C APYruMH HayKaMHU.
Metoanl 3konoruu. IloneBbie HaGJ’HOI[eHI/ISL 3KCHepI/IMeHTBI B DJKOJIOTHM: TNPUPOAHBIE U na60paTopHme.

MopenupoBaHue B 3KOJIOTUH. MOHHTOPHHT OKPYXKAOIIECH CPEIbl: JTOKAIBHBIN, PETHOHATBHBIA 1 TTOOATBHBIN

7.2

Okomornueckre (GakTopsl U 3aKOHOMEPHOCTH WX aeictBus. Kimaccmdukarmust s3Komormdecknx (HakTopoB:
abuoThueckue, OMoTHYEeCKKe, aHTpOTIoreHHbIe. O0IHe 3aKOHOMEPHOCTH JCHCTBHUS SKOJIOTHYECKUX (haKTOPOB.
[MpaBuno muaumyma (K. [lmpenrens, FO. JInubux). TonepaHTHOCTb. IBPHOMOHTHBIE W CTCHOOWOHTHBIC
OpTaHH3MEI.

Aobuorudeckue paktopbl. CBET Kak dKOJOTHIecKuid daktop. [leiicTBre pa3HBIX y4aCcTKOB COJHEYHOTO CIIEKTpPa
HAa OPraHU3MBl. DKOJIOTHYECKUE TPYIITBl PACTCHUN M JKMBOTHBIX IO OTHOIIEHHUIO K cBeTy. CUrHaipHas poib
ceeta. PoTonepUOAN3M.

TemmepaTypa Kak sKkonormdyeckuii ¢axtop. JlelicTBHe TeMIepaTypbl Ha OpraHU3MBL. [lOMKHIOTEpMHEIC
¥ TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIC H CTCHOTCPMHBIE OPTaHU3MBI.

BrnaxxaocTh kak 3xonormdeckuii akrop. [Iprcnocodnenns pacTeHuil K mojiep >kaHuio BoqHoro Oananca. Kiac-
cuuKanys pacTeHul Mo OTHOIIEHUIO K Boje. [IprucmocoOieHnst )KUBOTHBIX K N3MEHEHHUIO BOJIHOTO PEXKUMA.
Cpensl oOWTaHWS OpPraHU3MOB: BOJHAS, HA3EMHO-BO3IYIIHAS, TOYBEHHAs, DIIyOWHHAS ITOIIOYBEHHAS,
BHYTpUOpraHu3MeHHas. DH3HKO-XUMHUYIECKHE OCOOCHHOCTH Cpell OOMTaHWs OpraHu3MoB. [IpucmocoOieHus
OPraHU3MOB K JKU3HH B PA3HBIX CPEHaX.

Buonornueckue putMmbl. BHemmnue u BHyTpeHHUE puTMBL. CyTOYHBIC M TOAWYHBIC PUTMEL [IprcmocobieH-
HOCTh OPT'aHU3MOB K CE30HHBIM U3MCHEHHSM YCIIOBHI JKU3HHU.

XKuznennsie Gopmbl opraHu3moB. [loHsTHe 0 kU3HEHHOU (Qopme. JKU3HEHHBIE (OPMBI PACTCHHH: EPEBBS,
KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPABBI, OJHOJETHUE TpPaBhl. JKU3HEHHBIC (OPMBI JKUBOTHBIX:
THIPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOCHHUS B 00pa3a KU3HH.

buoTtnueckue daxkTopbl. Buabl OMOTHYECKHUX B3aUMOACHCTBUI: KOHKYPEHIIUS, XHUIIHUYECTBO, CUMOMO3 U €ro
(dopmel. [lapasutnsm, Koorepanus, MyTyanu3M, KOMMEHcCalu3M (KBapTUPAHTCTBO, HaxJjeOHW4ecTBO). He-
Tpodudeckre B3aUMOJICHCTBHA (TomMYecKue, Gpopuueckue, dpabpudeckne). 3HaYeHUE OMOTUYECKUX B3aHMO-

JEHCTBHIH JJIs1 CyIIIECTBOBAHNSI OPTaHU3MOB B cpee oOuTanus. [IpuHIMI KOHKYPEHTHOTO HCKITIOUCHHS

7.3

OKOJIOTHYECKUE  XapaKTepUCTUKH  momyssauuu.  [lomynsmuss kak — Owosormyeckas — cucrema. Posb
HEOJTHOPOJHOCTH CpeJbl, (PU3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTHM BHIOB B (HOPMHUPOBAHHU
MIPOCTPAHCTBEHHOW CTPYKTYphl nomymsinuii. OCHOBHBIE MOKA3aTeNy MOMYJISIUU: YUCICHHOCTh, MJIOTHOCTD,
BO3pacTHas U MOJIOBAsl CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTb, MUTPALIUS.
DKojoruyeckas CTpykTypa mnomyiauuu. OueHka YHCICHHOCTH NOMyJsaiuu. JuHamuka mnomyasuuu u eé
perynsuus. buortudeckuid moreHuan nomyasuud. MoaenupoBaHue ITWHAMHMKHU momyisiuud. Kpusble pocta
YHCJICHHOCTH MOMYyJsinud. KpuBble BBDKUBAHUS. Peryisiusi YHCIEHHOCTH NOMYJSIIUI: poib (HaKTOpOB,
3aBUCSIINX U HE 3aBUCAIINX OT IJIOTHOCTH. DKOJIOTUYECKUE CTpaTeruu BuioB (1- u K-crparerun).

ITonsiTue 00 3KOJOTHMUYECKOW HUINe BUaa. Mecroobutanne. MHOroMepHas MOJENb 3KOJOTHYECKON HHMIIH
Jx. M. XatunHcoHa. Pa3mepsl skosiorndueckoil Hunm. [loteHimanbHasd u peaain3oBaHHasl HULIY.

Bun xak cucrema nomynsuuid. Apeasnbl BUIOB. BUIbl U X KU3HEHHbIE CTpaTernu. 3aKOHOMEPHOCTH TMOBee-

HUA U Mnrpaunﬁ J)KMBOTHBIX. Brojlornuyeckue nHBa3uu JYXXCPOAHBIX BUOB

7.4

COOGHIGCTB& OpraHnu3MoOB. buouenos u ero CTPYKTYypa. Ces3u MEXAY OpraHu3mMamu B 61/IOIIeHO3e. DKocucremMa
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Kak oTkpbiTas cuctema (A.Jx. Tercnu). yHKIMOHAIBHBIE OJIOKA OPTaHU3MOB B 3KOCHUCTEME: MPOIYIICHTHI,
KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHU. Tpoduyeckwe nenu u ceTh. AOHoTHUYecKue OJO0KH
skocucteM. [104BBI 1 WITBI B 3KOCHCcTeMaX. KpyroBopoT BEmIECTB U MOTOK SHEPTUH B SIKOCHUCTEME.

OCHOBHEBIE ITOKa3aTeNu IKOCHCcTeMBl. briomacca n mpoayKuus. DKOJIOTHIECKUE TUPAMUIBI YHCel, OMOMAaCCH U
SHEPTHUH.

HanpapnenHsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuu. IlepBHUHBIE W BTOPHYHBIC CYKIIECCHH M WX
NPUYUHBL. AHTpPOIIOTEHHBIC BO3ICHCTBHSA Ha Cykieccuu. KimmMakcHoe coobmiecTBo. bruopasHoobpasue wu
MOJIHOTA KPYTOBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTU COOOIIIECTB.

[IpuponHsie 3KOCHCTEMBI. AHTPOIOTEHHBIE YKOCUCTEMBI. ATpOo’KocUcTeMa. ATpOoleH03. Pazmuuus Mexmy
AHTPOIOTCHHBIMH U MIPUPOIHBIMU YKOCHCTEMAaMHU.

Yp6oskocuctemsl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. ['oponckas ¢uopa u ¢payna. CHHaHTpONH3AIHS
TOpOACKO# (ayHbL bromormdeckoe U X03HCTBEHHOE 3HAYEHHE arpOdKOCHCTEM H YPOOIKOCHCTEM. 3aKOHO-
MEpPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aUMOJCHCTBHI OPTraHU3MOB B 3KOCHCTEMAX.

[lepeHoC PHEpPTUM W BEIIECTB MEXIY CMEXHBIMH SKOCHCTEMAaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOIYJISIUIA

1 S3KOCHUCTEM B YCJIOBUAX €CTCCTBCHHBIX U dAHTPOIIOTCHHbLIX BO3JICHCTBUI

buocdepa — obOmennanerapHas 00oiiouka 3eMiiH, TJe CYHNIECTBYET WJIH CYIIECTBOBAJIA J>KU3Hb. YUCHHE
B.N. Bepuaackoro o 6uochepe. Obsactu 6uocheps! u eé cocran. JKupoe BemecTBo 6uocheps! u ero QpyHk-
LHH.

3akoHOMepHOCTH cyliecTBoBaHust Ouochepsl. OcobeHHOCTH Ouochepbl Kak TIO0ATbHOW SKOCHCTEMBI.

JuHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB ¥ OMOTCOXMMHYECKHE IHKIBI (yriiepoja,

73 aszoTa). PutMuaHOCTH siBIIeHHIA B Onocdepe.
3onanbHOCTE Onochepsnl. [lonstne o 6mome. OCHOBHBIE OMOMBI CYIIIW: TYHJIpA, XBOHHBIE Jieca, CMEIIaHHBIC
U IIIPOKOJIMCTBEHHBIE Jeca, CTEIH, CaBaHHBI, IMyCTHIHH, TPOIMYECKHE Jieca, BEICOKOTOpha. Kmumar, pacTtu-
TEJBHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.
CtpykTypa v QYHKIUS )KUBBIX CHCTEM, OIICHKa X PECYPCHOTO MOTEHIaNa U OnochepHbIX QyHKIMN
DKOJIOTUYECKIEe KPU3KCHI U UX MPUYHUHEL. Bo3neiicTBue yenoBeka Ha Ouocepy. 3arps3sHeHne BO3AYIIHON Cpe-
1. Oxpana Bo3nyxa. 3arpsisHeHHe BOIHOU cpenpl. OXxpaHa BOJHBIX pecypcoB. Paspymenue mouBsl. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue KiuMaTa.

6 AHTpOIIOTEHHOE BO3ICHCTBHE HA PACTHTEIBHBIA U XXUBOTHBIA MHp. OXpaHa pPacTUTEIBHOTO M YKUBOTHOTO

mMupa. OCHOBHbIE MPUHLHMITBI 0XpaHbl Tpupoabl. KpacHeie kHuru. Ocobo oxpaHsemble TPUPOJHBIE TEPPUTO-
pun (OOIIT). borannueckue cajpl ¥ 300JI0THYECKHUE TAPKH.
OCHOBHbIE TPUHIUIBI YCTOHYHMBOIO Pa3BUTHs YeJOBEYECTBA W MPHUPOJBL. PalnoHambHOE NPUPOAONONb-

30BaHHUEC U COXPAHCHUC OHOJOTHYECKOrO pa3H006pa31/1;1 3emau

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

* buonorus. O6mas 6uonorus, 10 kmacc/ 3axapos B.b., MamonToB C.I'., Connn H.U., 3axaposa
E.T.; mox penakumeii 3axaposa B.b., O01iecTBo ¢ orpaHU4YeHHON OTBETCTBEHHOCTHIO
«IPODAy; AxtnonepHoe oodmectBo «M3narenscTBo «IIpocBemenuey



buonorus. 10 kiacc: yue6. s o6meoOpa3oBar. opraHu3aluii: yriryoil. ypoBeHb/
[JI.B.Beiconkas, I'.M.Ipimmni, A.O.PyBunckuit u ap.] ; mox pea. B.K.IllymHoro u
I''M.dpimmmna. - M.:IIpoceemenue, 2019

METOANYECKUE MATEPHUAJIBI IUISA YUUTEJIA

buonorus. EI'D. Paznen "Monekynspaas 6uonorus”. Teopusi, TpeHUPOBOYHBIE 3aJaHUS:
yaeOHo-MeToanueckoe nmocooue/ 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 OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

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