Pabouas nporpamma no yueonomy npenmery «buonorus» (yriayOiaeHHbINA

ypoBeHb) miist oOy4daronuxcs 10-11 knaccos
MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoJIOTHs) HA YPOBHE CPEAHETO
obmero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuenmuu mperogaBaHus
yuebHoro npeamera «buonorus» n OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCTIMTAHUSL.

VYueOnplii npeamer «buonorus» yriyonéaHoro ypoBHs usydyeHus (10-11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpeIMETHON 001act «EcTecTBEHHO-HAydHBIE TPEAMETHD».
CornacHo mnonoxenusm OI'OC COO mnpoduibHble ydyeOHBIE NpPEAMETHI, H3ydyaeMble Ha
yIIIyOJIEHHOM YPOBHE, SIBISIFOTCS criocoOom auddepenimanuu oOydeHus Ha YpOBHE CPEIHETO
oOmiero oOpa3oBaHUsI M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATLHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIMTATENLHBIX W PAa3BUBAIOIINX 3a/1a4, CBSI3aHHBIX C MpoQopHEeHTAIHEH
oOyJaromuxcss W CTUMYJIHPOBAaHWEM HHTEpeca K KOHKPETHOW OO0JIaCTHM Hay4HOTO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJOTHEH, TCHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma mo yuebHoMy npeamery "buonorus" na€r mpencraBieHue o 1€ U 3a/1a4ax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OIpeeNsieT 00s13aTesIbHOe
(MHBapHaHTHOE) MPEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezesieHue 1o KiaccaM, peKOMEHyeT MOCIe0BaTeIbHOCTh U3YUeHUs YueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMOJNOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYeHHEM OHOJIOTHHM Ha YpPOBHE OCHOBHOTO 0O0miero oOpa3oBaHWS,
Onmaromaps 4yemMy IPOCMAaTpPUBAECTCSl  HANPABICHHOCTh HAa  IOCIEIYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpeXHOr0 OTHOILIEHUS K OKpYXKarolled npupoaHoil cpene. B mporpamme mo
OMOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TUIaHUPYEeMbBIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pe3ynprataM o0OyueHus U B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIbHOM
JESITeNbHOCTH OOYy4YaloUIMXCs MO OCBOGHHUIO COAEpkKaHHs OHOJOTHYEeCKOro oOpa3oBaHMs Ha
yYpOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero oOpa3zoBaHHUsS 3aBepIlacT
Ouosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTUPOBAH HA pacIIUpeHue U yriyOiieHne 3HaHul
oOyyaromuxcs O JKMBOM MpHUpPOJE, OCHOBAX MOJIEKYIIPHOH W KJIETOYHOM Ouoioruu,
SMOPHOJIOTUN U OUOJIOTUM PA3BUTHUS, T€HETUKHU, CEJEKIMH, OMOTEXHOJOTHH, IBOJIOIMOHHOIO
YUEHMS U HKOJIOTUH.

Nzyuenne yuebHnoro npenmera «buosnorus» Ha yriayOoieHHOM YpOBHE OPUEHTHPOBAHO HA
MOJATOTOBKY OOy4aromuxcs K MOCIEIYIOIMIEMY MOJY4eHUI0 OMOIOrnyeckoro oOpa3oBaHUS B
By3aX U OpraHM3alusX CpelHero npogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBJIIET CUCTeMa OHOJIOIMYECKMX 3HaHUHM, MOJTYYEHHBIX NpPU H3Y4YEHUH OOY4aroIIUMUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3iesoB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOIEro
obpazoBanus, B 10—11 xiaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITyOJICHBI



OMOJIOTMYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, TPUOAxX, OAKTEpUSX, OpPraHU3ME YeIIOBEKa,
Oo0ImMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTEIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
nocnenyomero Beidopa npodeccun. Bo3morkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMH 00YYaIONTUMUCS IPH H3YICHUH PU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMy mnpenMery "buonorus" otpaxaeTr CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOIXOIBI K M3ydeHHIO Ouoiyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIC VISl )KMUBBIX CUCTEM PA3HOTO YPOBHSI OpraHuU3allui,
HBOJIIOIMM OPTraHMYECKOTr0 MHpa Ha 3emie, COXpaHeHHs OHOJIOTHYECKOTO pa3HOO0Opa3us
wadeTtsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJIEKYJSIPHOW M KIJIETOYHOM Ouosioruw,
AMOPHUOJIOTUM U OMOJIOTHH Pa3BUTHS, TCHETHKU U CEJIEKIIMH, OMOTEXHOJOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOYyJalolmUXCs M0 OOTaHWMKE, 300JI0TUM, AHATOMUH,
¢dusmosorun yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUM U
ydeHue o ouocdepe.

VYueOHplii mnpeamer «buonorus» mnpu3BaH O0OECHEYUTh OCBOCHHE OO0YydarolUMUCS
OMOJIOTMUECKNX TEOpUM W 3aKOHOB, WJCW, NPUHIMIIOB W TIPABWI, JEKANIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOIl KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuum u
OCOOEHHOCTSIX KIJIETKH, OpraHu3Ma, IMOMYJISIUH, OHOIEH03a, SKOCHUCTEMBI, O BBIJAOLINXCS
Hay4HBIX JOCTIKCHHSX, COBPEMEHHBIX HCCIICOBAHUSAX B OHOJIOTHH, MPHUKIAAHBIX aCHEKTax
Ouonornyeckux 3HaHWM. J[ns pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOIOruu
Hapsiy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUU MPOTPaMMbI 110
OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBJEHHS M Pa3BUTHs TON WJIM HWHOM
obOnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOonéHHOM YpOBHE — OBIAJICHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(QDYHKIIMOHAILHOM OpPraHU3allud >KUBBIX CHUCTEM
pPa3HOro paHra u NpuoOpeTeHue YMEHHI KCIOJIb30BaTh 3TU 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu npodecCHOHaIbHON IeATENbHOCTH, CBSI3aHHOM ¢ OMOJoruel, Wi K
BBIOOPY y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHHUsl.

JlocTxeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorusy» Ha yrimyOnEHHOM ypoBHE
obecrieunBaeTcs peleHrueM CIIEIYIOUIUX 3a/1au:

OCBOGHHE OOYy4YalOIIUMHUCS  CHUCTEMbl  OHOJIOTMUYECKMX 3HAHUM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIIUX  COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOAaMHM  TO3HAHMS  JKUBOW  MPHUPOIBIL:
HCCIIEeIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJEKYISIPHON U KIETOYHOU OMOJIOTHH,
SMOPHUOJIOTUN U OUOJIOTUM PAa3BUTHS, TEHETUKU U CEIEKINH, OMOTEXHOJIOTUU M CHHTETHYECKON
OMOJIOTHH, TAJCOHTOJOTHH, OJKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTMYECKUX UCCIeIOBaHU B jabopaTtopuu U B TpHpojae (HAOMIOJeHHE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICITMPOBAHNUE);

OBJIaJieHue OOYyYaIONIMMUCS YMEHHUSMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIM3UPOBATH U
MCI0JIb30BaTh OMOIOTUYECKYIO MH(POPMAIINIO; TIOIH30BATHCS OMOJIOTHYECKON TEPMUHOJIOTHEHN 1



CHMBOJIMKOW; YCTQHaBIMBAaTh CBSI3b MEXKAY pa3BUTHEM OWOJIOTUM W  COIMAJIBHO-
HSKOHOMHYECKUMHU U SKOJOTHYECKHMMHU TNPOOJIIEMaMH YeJOBEUECTBA; OLICHUBATHh IOCIEICTBHS
CBOEH JEATENIbHOCTH 110 OTHOLIEHUI0 K OKpY)Karolled IpUpPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKA WH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEICHUS B IPUPOAE M 0OECIICUCHUS
0€301acCHOCTH COOCTBEHHOW KM3HEICSITEILHOCTH B UYPE3BBIYANHBIX CHUTYalHAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaThb COBPEMEHHBIC HAy4YHbIE OTKPBITHUS B 00JACTH
OHOJIOTHH;

pa3BuUTHE y 00YJaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCIICIOBAaHUSMHU B OHOJIOTHH,
pelaeMbpIMu €10 IpoOiieMaMu, METOA0JIOTHed OHOJIOrMYecKOro MCCIEA0BaHus, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCIICAOBAHUM, pelmIeHns] OWOJIOTMYECKUX 3a/ad, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIHTaHUE y OOy4JaroOmMXCsS IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IIETIOM H K
OTIEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMHUpOBAaHME DKOJOTHYECKOW, TeHETHYECKOH
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHWM;

npuoOpeTeHne 00yJaroIUMHUCT KOMIETEHTHOCTH B PAlMOHATIHLHOM MPHUPOIOTIOIB30BAHUN
(coOmronenne mpaBWil TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHUU COOCTBEHHOTO 3[0POBBS U 3J0POBbSl OKPYXKAIOMMX JtoJed (coOIoeHus: Mep
npoduIaKTUKK  3a0oJieBaHMM, oOecrmieueHre  0€30TMacCHOCTH  JKU3HEACATEIHPHOCTH B
Ype3BhIYAHBIX CUTYALUSAX IPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYECKHUX 3HAHUIN U YMEHUN B TIOBCETHEBHOU JKU3HH;

CO3JaHME YCIOBMH Ui OCO3HAHHOTO BbIOOpa OOy4alOIIMMHCS HHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH IMOCIEAYIONEMY TPOQPECCHOHATHPHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO1ee 4yuClIO YacoB, OTBEJACHHBIX Ha W3ydyeHUE OHOJOTHMM Ha YriIyOJIEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 xmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX  (OopM, METOJOB M  CcpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISICTCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpPaBICHHOCTU Ha MPOJIOJDKEHUE
Ouonoruueckoro oOpa3oBaHMs B OPraHU3alUSAX CPeIHEro Mpo(ecCHOHATBLHOTO W BBICIIETO
o0OpaszoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IMPH 00y4YeHHUU OHOJIOTMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux pador. Taxxke ydactue oOydaromuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpeeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCA MaTepHallbHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOTHBIX YCIOBHIA.



COILEPKXAHUE OBYUEHUA
10 KJIACC

Conepkanue MpPOTpaMMbl, BBIACIIEHHOE  KVYPCUBOM, HE BXOAUT B  MPOBEPKY
rocyaapcTBeHHoO# utoroBoit arrectauu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas MCTOpusi pa3BUTHSI OMOJIOTHH.
buonornveckre Haykum W HM3ydaeMmble UMHU Tpobiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HaueHue Owoyiormu B (POPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBsizaHHble ¢ Ouosoruei. 3HaueHWE OHOJOTMM B MPAKTHYECKOU
NESTETPHOCTH YENIOBEKAa: MEAMUIIMHE, CEITbCKOM XO3SUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Toptpetsl: Apuctotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuibl 1 cxeMbl: «CBsi3b OMOJIOTHN C IPYrUMU Haykamm», «CrcTteMa OHOJOTHYECKHUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: onomaoruu. CBONCTBA )KUBBIX CUCTEM: €AHMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh H YIOPSJOYECHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpraHW3alUsi, CaMOBOCIPOU3BEIEHUE, Pa3qPaKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKU ),
o6uoctepusiit. [Iponeccsl, mpoucxoasiue B XUBbIX cucreMax. OCHOBHbBIE MPU3HAKU >KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, n3ydaroniue ,UBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aIiH.

N3yuenune xuBbIX cucteM. Meroasl Ouosiornueckoi Hayku. HaOmronenue, maMepeHue,
AKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanu3. [loHsTHe o0 3aBUCMMOIl W HE3aBUCUMOM
nepemenHoi. IlnmanmpoBanue skcrnepumenta. [loctaHoBka u mpoBepka rumote3. Hynepas
runore3a. [lonarue BoIOOpKHU U €€ JoCcTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTH MOJyYEHHBIX pPe3ylbTaToB. [IpHunHBI MCKaX)EeHUS PE3ylIbTaTOB IKCIIEPUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabmuper u cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOTHYECKHE CHCTEMBI,
«CBoiicTBa KMBOW MaTepun», «YPOBHU OpraHU3aIH KUBOU MPUPOIbD», «CTpOCHHE )KMBOTHOM
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOIO  OpraHU3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pyIOBaHUE ISl MPOBEACHUS HAOMIOICHUHN, U3MEPEHUN,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «Vcrnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun



Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pa6otet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOrMM: MHUKPOCKOMUS, XpoMmaTorpadus,
anektpodopes, MeToJ  MeueHbIX aroMoB, auddepeHnmansHOoe  HEHTpHU(YrHpOBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) usyyeHue Kiemox.

JdeMoHcTpanuu

[Hoptpetsl: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuper u cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBIM MHUKPOCKOM», «McTopwus
Pa3BUTHSI METOJI0OB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpENaparbl pacTUTEIbHBIX, XUBOTHBIX U
OaKTEepPHATBHBIX KIIETOK.

IIpakTnueckas padora «/I3yueHne METOJOB KIETOYHONW OHOJOrHMHM (XpomaTtorpadus,
anekTpodopes, nudpdepennranbaoe nentpudyruposanue, [1LP)».

Tema 4. XuMnueckasi opraHu3anms KJICTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPAaMUKpPOAJIEMEHThI. Bona u €€ ponb
KaK pacTBOpPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKU, TEIUIOPETYISILUU.
MunepasnbHble BellecTBa KIETKH, UX OnoJsiorndyeckasi posb. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Oprannyeckue BeIECTBA KIETKU. bronorndyeckue nojuMmepsl. benkn. AMUHOKHCIIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuyHas cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, deTBepTHYHas CTPYKTyphl. JleHartypamus. CBoicTBa OCIKOB.
Knaccudukanus 6enxoB. buomornueckue GyHKIun 0enkoB. [Ipuonsi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJATOCaxapuabl W mojucaxapuabsl. OOt
IJIaH CTPOCHUSA U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buosnoruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  TmapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanmss — TUMHUmOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaoB. OOmue
CBOMCTBa OHMOJIOTHYECKMX MeEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJTHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykineoTubI.
[Tpunnun kommmiementapHoct. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u ouonorunueckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakiun  AT®. BoccTaHOBIEHHbIE MEPEHOCUYMKH, UX (QYHKIUH B KIeTKe. /[[pyeue
HYKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OHMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUl
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

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

Huarpammel:  «PacnpeneneHue XMMHMUYECKHX DJEMEHTOB B  HEKHUBOM  IIPHUPOIEY,
«PacrpeneneHre XMuMU4YECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuper u cxemsl: «l[lepuoanyeckas Tabnuna XMMUYECKUX 3JEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbI», «BellectBa B cocTaBe OpraHu3moB», «CTpOEHHE MOJIEKYJbl OenKay,
«CTpyKTypBl OETKOBOW MOJNEKYNIbI», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKynbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJOBaHHUE.

JlabopaTopHasi padora «OO0HapyKeHHE OCITKOB ¢ IOMOIIbIO KAYECTBCHHBIX PEAKIIUI.

JlabopaTopHas padora «liccienoBanue HyKIE€HMHOBBIX KUCIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunel KIeTok: 3ykapuoTHYecKas U Ipokapuotudeckass. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Ctpoenue mnpokapuoTHueckor kieTku. Kierounas crTeHka OakTepuii U apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrpykTypa miazMatudeckod MemOpaHbl. TpaHCHOpPT BeLIECTB uepe3
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, obOnery€éHHas aud@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KAJIMEBOTO HacOCa. DHJIOIUTO3: MMUHOIUTO3, (haroruTo3. DK301uTo3. KieTouHas cTeHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKH pacTeHH, rpuboB.

Hurommazma. [luro3osb. Llurockener. [IBmkenue uuroriazmbl. OpraHowabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorazMarndeckas cetb (IIIC), anmapar ['ombmku,
JU30COMBI, MX CTpoeHHe U (YyHKIUHU. B3anuMoCBs3b OJHOMEMOpPaHHBIX OPraHOMIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanuzm nanpasienus oOenxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas ¢yHKIus anmapata [onbmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCTIOPT BEILIECTB
B KJeTKe. Bakyosu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUlbL. [Ipoucxooicoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepesckosckuil, JI. Mapeyruc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IJIACTH]IBI
(OTOCHUHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HemeMm6panubie opranouasl kietku CtpoeHre U QyHKIIMH HEMEMOpaHHBIX OpPraHOUIOB
kieTku. Pubocomel.  [lpomeoscymounvie ¢hunamenmol. MukpopuiaMeHTsl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Knetounsli meHtp. CTpoeHHe U [BIKEHUE KI'YTUKOB M PECHHYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. berku, accoyuupoganmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka siApa, XPOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOCHHE W (PYHKIIUU.
SnepHblii 6enkoBbI MaTpHKC. [IpocTpaHCTBEHHOE pPAcoJIOKEHHE XPOMOCOM B MHTep(hazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. JJuHamuxa s0epHOl
060110uKU 8 Mumose. foepHulii mpauncnopm.

Knerounsie  BkimtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[Hoptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxemsl: «CTpoeHHE SYKApHOTHYECKOH KIeTKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIETKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKApPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIIpEnapaThl PacTUTENbHBIX, MXUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0aKTepUaJIbHbIX KIETOK.

JladbopaTopHas padora «/3ydyeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEIUIa3MOJIN3a B PAaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIA3MBI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AccUMWIALINS U TUCCUMWISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMEeHa BEIIECTB:
aBTOTPOQHBIK UM  reTepoTpodHBIA. YuyacTHe KHCIOpoJa B OOMEHHBIX IIpoleccax.
OHeprerudeckoe oOecrnieueHue kieTku: npeBpameHue AT® B 0OMEHHBIX Mpolieccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa U MexaHusM jeWctBus. KodepmeHnTbl. OTinmnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTtajau3aTopoB.  benku-akTuBatopel UM OEIKU-UHTMOUTOPBHL.  3aBUCUMOCTH  CKOPOCTH
(epMEeHTAaTUBHBIX PEaKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OPraHWYECKHX BeHIECTB B KieTke. DotocuHTe3. AHOKCucenHbll U
okcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xymopomnactoB B nporecce (GoTocuHTe3a. CBETOBas U TEMHOBas
dazel. Domoovixanue, Cs., Cs+. u CAM-munvt chomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brusiaue pa3nuasbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTpHU(ULUpPYROIINE
OakTepuu, kene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel Opoxenust. IIpogykTel OpoXkeHHs M MX HCHOJIb30BaHUE
4eJ0BEKOM. AHa’pOOHbIE MHUKPOOPIaHHU3MbI KaK OOBEKThl OMOTEXHOJOIMM U BO30yIUTEIN
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTENnbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILIEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHHE, MU KIETOYHOE JAbIXaHue. Poyib MUTOXOHIpH B mpolueccax
Oouosornyeckoro okucieHus. llukmuueckue peakiuu. OkucnurenbHoe (ochopuaupoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMEHa BEIIECTB Meped  aHadpPOOHBIM.
D¢} PekTUBHOCTD SHEPreTUIECKOro 0OMEHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocunres Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MHKPOCKOII, 000pYAOBaHUE /sl IPUTOTOBJIECHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «/3ydyeHue KaTaJTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIpUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHUIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHEHUE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peammsanusi HacneACTBEHHOHW WHPOpManuu. ['eHeTWdyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuHTe3 PHK. [IpuHIUMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUIApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocunTese Genka. YcioBus
6uocunTe3a 6enka. Koauposanue aMuHokucioT. Poib pubocom B Onocunrese Oernka.

Cospemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzalus reHoMa y NMpoKapuoT U
9yKapuoT. Perymisius akTUBHOCTH IeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyrapuvle mexanuzmvl sKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupychl — HeknerouHble (GOpMBI JKU3HU U 0OIUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnenwwiti yuxn JIHK-codepocaujux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pesepmasa,
unmezpasa.

Bupychble 3aboneBaHusi 4enoBeka, JKUBOTHbIX, pacrenuil. CIINJ, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donrvuux maccusos («bigdatay») cmpykmyprvix
buonocuveckux OanHvix. Hanomexmnonoeuu 6 oOuonoeuu u meduyuue. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUIA.

Tabmuubprt u  cxembl: «buocuHTe3 Oenka», «['eHeTHYecKui Kom», «BHUPYyCH»,
«baxTrepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounsnii muki, ero mepuoasl u peryisuus. HMutepdaza m muto3. OcoOEHHOCTH
mporeccoB, mpoTekaronux B uHTepdase. [loaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHHT), CUHTETUYECKHM M TOCTCHHTETUYECKUH (TPEMUTOTUYECKUIN) MEPHOIbI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK —  pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IIOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
permmkauun  JJHK.  Xpomocombl. Crpoenne xpomocoM. Temomepel u  Tenomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuoTul. [MIUIOWIHBIN M TariouaHbI HA0OPBI XPOMOCOM.
I'omonornunsle xpoMmocomsl. 110710BBIE XPOMOCOMBI.

Henenne kinetkn — mMuTo3. CTaguum MHUTO3a M MPOUCXOJSAUIME B HUX HpPOLECCHl. THIIbI
Muto3a. Kapnoknnes n nutoknnes. bruonornueckoe 3Ha4yeHHE MUTO3A.

Perymsimust MUTOTMYECKOTO LHMKIA KiIeTKH. [IporpammupyeMas KieTodHas THOENb —
aromnTos.



Knerounoe sapo, XxpoMocoMbl, (PYHKIIHOHAIbHAsE T€HOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxue
Mooenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuier 1 cxembl: «KU3HEHHBI MUK KICTKM», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpompenaparbl: «MHUTO3 B KJIETKaxX KOpellka
JTyKa».

JlabopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KJIETKax KOHYMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIPENapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3mMoB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBI.

B3anMocBs3b 9acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHEW: o0Opa3zoBaTelbHas, MOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckass. OCOOEHHOCTH CTpOeHHUs, (PYHKIUN U PacloIoKeHHs
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbl JKMBOTHBIX TKaHEH: SIUTEIMAJIbHAs,
COEIMHUTENIbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTpPOEHUs, (QPYHKIUN M PACIOIOKEHHS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKM OpraHoB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHbIX. HapykHbIil 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COSUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. JIBWKE€HHE MHOTIOKIETOYHBIX PACTEHWM: TpPOMHU3Mbl M HACTHH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pedexc. CkeneTHbie
MBIIIILBI U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. Ilutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE IHIIECBAPEHUE.
[Iuranne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xene3bl. [IumeBapurenbHas cucrema 4eaoBeka.

Jlpixanue opranu3moB. [Ipixanue pacteHuil. J{pixanue xuBoTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. JlprxarenpHas moBepxHOCTh. JKabepHoe U JEroyHoe
npIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKUMX IMO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uyenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y NITUI U MIIEKOTUTAarOMmuX. Perynsaius apixanus. JlpIxareiabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEMbl pacTeHuil. TpaHcmnopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opransl. KpoBeHocHass cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepnle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIOLMOHHBIE  YCIOKHEHHS  CTPOCHHS  KPOBEHOCHOHW  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opranusmoB. BbineneHue y pacreHuil. BplueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, Cekpenuss u  oOpaTHOe
BCACBhIBAaHME KaK MEXaHU3MBbI pabOTHI OpraHoB BeieNeHHU. CBS3b MOJOCTH Tejla C KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Ilouku.
Crpoenne u GpyHKIIMOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEITOBEKA.

3ammTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHm3MoB. Crmopbl Oakrepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOM 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3al[UTa OPraHu3Ma
or OonesHell. VMMyHHas cucrema denoBeka. KieTouHbI M T'yMOpaJbHbIH HMMMYHHTET.
Bpoxnéunplii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopuss KIOHAJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Opnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoxIEHHOTO NMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIIETOUHBIX
oprann3moB. Takcucel. PazapaxxumocTs U perynsuus y pacteHuid. PocToBbie BemiecTBa M MxX
3HAuYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOXHEHHE CTPOEHUs] HEPBHOM CUCTEMBI Yy JKUBOTHBIX. OTHENbI
rOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduekc u pednexkropHas nyra. besycnoBHblie u
YCIIOBHBIEC pe(dIICKCHI.

I'ymopanpHas perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHOM CHCTEMbI W HMX TOpMOHBI. JlelicTBue TropMOHOB. B3anMOCBA3b HEpPBHOW U
SHAOKPUHHOM cucteM. [ unoramamo-runodusapHas cucteMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKJIETOUHBIE BOJOPOCIH»,
«bakrtepun», «llIpocreitmmey, «Opranbl I[BETKOBBIX pacTeHHi», «CHCTEMBbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe Hacekomblx», «TkaHM pacTeHHI»,
«KopueBble cuctemb», «Crpoenue cteOns», «CTpoeHHE JHMCTOBOM IUIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4enosekay, «llumeBapurenbHas cucrema», «KpoBEeHOCHas cUCTEMay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas cucCTEMay,
«BbrgenurenbHas cucreMa», « HIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHUi», «KpoBEHOCHbBIE CHCTEMBI NTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruzps», «CTpocHME IUIaHapun», «BHyTpeHHee CTpOEeHHE 0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHas cucrema nruny, «HepBHas cuctema MIEKONMMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedieke».

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIPENapaThl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpPENnapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPhl KOMHATHBIX pacTeHuil, repOapuu pacTeHHI pa3HBIX OTIENIOB, BIAXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI TI03BOHOYHBIX, KOJIIEKIIMHA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyJoBaHuEe JUId JEMOHCTPALMM TOYBEHHOTO M BO3AYUIHOIO IHTAaHHUS PACTCHMH,
pacuieryieHust Kpaxmasia H  OelIKkoB TMoJ JeiicTBueM (QepMeHTOB, OOOpyIOBaHUE Ui



JEMOHCTpPALIMU OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3MAa JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3IN4HbIX KUBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTaHN3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroioe (BKJII0OYasi BEreTaTUBHOE) U 110JI0BOE. Buibl
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuHoxenue. [lonoBble kineTkw, uiau ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuii CMbICI MeHO03a U IIOJIOBOTO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzaponpimieBoe  paszButve. l'ameroreHe3 'y JkuBOTHBIX. [lojoBBIE  JKee3bl.
OOpa3zoBaHue W pa3BUTHE TOJIOBBIX KieToK. CriepmaroreHe3 u ooreHe3. CTpoeHHE IMOJOBBIX
KJIETOK.

Omo1I0TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CHOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

WNuuBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHOIOTrHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — o0Ha u3 enasnvlx npoobaem smopuonocuu. Konyenyus mopgocenos
u moodenu mopghozceneza. Craguu sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymkH). JpoOnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoO0eHHOCTH IpOOJIEHHS MJIEKONMHUTAIOMMX. 3apO/bIIIEeBble JUCTKH (TacTPyJsLus).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojbliia (3MOpUOHANIBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3ylbTaT HEPAPXMUYECKUX B3aUMOJCHCTBHII TeHOB. BnugHue Ha
AMOpPHOHAIBHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPYKAIOIIEH CPEJIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpmoHambHb Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHe MPSMOTO U HEMPSMOTO Pa3BUTUS, UX PACHPOCTPAHEHHE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUd pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M ueioBeka. llepuoabl OHTOreHesza yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

PasmHoxkenue u pasBurwe pactenuid. ['ametodur u cropodput. Meiio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHue crop B Ipolecce Meio3a. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENIBHBIX OpPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBbI PETyISIUN OHTOT€HEe3a Y PACTEHHM U KUBOTHBIX.

JdeMoHcTpanun

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

Tabnuier u cxemsl: «BerertaTuBHOE pa3MHOXKeHUE», « TUMBI OECMONOr0 pa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJOMOHaAb», «Pa3MHOXKEHUE HBIIIEHb», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMaTO30MAd»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsmMoe u HempsiMoe pasBuTHE», «Pa3BuUTHE MaliCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/IBoiiHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoe€HHE CEMSIH OJHOJIOJIbHBIX U ABYIOJBHBIX pacTeHU», «KU3HEHHBIN LUKI
MOPCKOM  KamycTbl», <«OKM3HEHHBIM 1MKI MXa», <OKH3HEHHBIH 1UKI MalopOTHUKAY,
«OKU3HEHHBIN UKII COCHBD.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKIY.

JlabopaTtopHasi pabora «l3yueHue CTPOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3aPOJBIINICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTECHUNY.

Tema 11. I'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS W Pa3BUTHS TCHETHUKU Kak Hayku. Paboter I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4E€HBIX B pa3BuTuu reHetuku. Pabdorsr H. K.
Konbmosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®unmumuenko, H. B.
Tumodeepa-Pecosckoro.

OcHOBHbBIE T€HETUYECKUE MOHSITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM W PELIECCUBHBIN NpPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JWHUSA, TMOpUAbl, reHoTun, (eHoTtur. OCHOBHBIE METOJbl T'€HETHKU:
rUOPUA0TIOTMUECKUN, ITUTOJIOTHUECKHUM, MOJIEKYISIPHO-T€HETUYECKHI.

JdeMoHcTpanuu

[optpertst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuis! u cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHICCKUX HUCCIETOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBolii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJieHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciuernyieHus mpusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexxyTOUHBIT XapakTep HaCJIEIOBAHMUS.
Pacmiennenne mpu3HaKoB MpH HETIOJIHOM JIOMUHUPOBAHHUH.
JluruOpugHoe cKpeuuBanue. TpeTuii 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HacjeA0BaHus MPU3HAKOB. [luToornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HacienoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe HacaeI0BaHUE
IFE€HOB, HAPYIIECHUE CLETUICHUS MEXAY F'eHaMu. XPOMOCOMHAasi TEOPHUs HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Moja. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiii moj. ['eHeTudeckas CTPYKTypa IMOJIOBBIX
xpomocoM. HacnegoBaHue npu3HaKkoB, CLIETUICHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornvsi — MHOXECTBEHHOE [IEMCTBUE TIEHA.
MHOKXECTBEHHBIM ajuienu3M. B3auMonelcTBue HeauielbHbIX TeHOB. KoMIjieMeHTapHOCTb.
Onucras. [lomumepusi.

'eHeTnyeckuil KOHTPOJIb Pa3BUTHUSl PACTEHUN, >KMBOTHBIX M UEJIOBEKa, a TaKxKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3sUT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHUecKne actieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(OopMaIuu B
MOKOJIEHUSIX KIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenonHoe nomuHupoBanue», « CLENIEHHOE HAClIeI0BaHUE
MIPU3HAKOB y JApo30duis», «I'eHetuka nona», «Kapuorun yenoseka», «KapuoTun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIEiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIICIJICHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBHCHMOTO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKponpenapat: «/po3oduay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
TIPO30(HUITBD).

IIpakTnueckas padora «M3ydyeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeabl npu ¢opmupoBaHuu (eHorumna. l3MeHunBOCTH
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIE TNPU3HAKU. Buabpl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIIECCTBEHHAs.

MonudukanronHas U3MeHUYUBOCTh. Ponib cpeabl B (opmupoBaHUM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanimoHHbINH psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunnueckas wW3MEHYMBOCTh. (CBONCTBA TIE€HOTUIMYECKOM HW3MEHUYMBOCTU. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTH: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHasT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHUYMBOCTH. PO KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B IpeJienax OJHOro BUAA.

MyranyoHHass HM3MEHYMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHBIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble W LUTOIJIA3MATHYECKHE MYTalHH.
Comarnueckne W MoJjoBble MyTauuu. [IpuyunHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTALMOHHOTO Ipouecca. 3aKOH IOMOJIOTHYECKHUX
psanoB B HacnenctBeHHoW wu3meHumBocTH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, pPOIb INULEHEMUYECKUX (PaKmopos 6 HACIe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuier 1 cxembl: «Buabpl HU3MeHUHMBOCTHY, «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «['‘eHermyeckue
3a00JieBaHUS YelIOBEKa», « Buapl MyTanuiny.

O6opynoBaHue: XUBbIe U TrepOapHbIe 3K3EMIUIIPhl KOMHATHBIX PACTCHHH, PUCYHKH
(poTorpacum) KUBOTHBIX C PA3TUUYHBIMU BUIAMH U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
N3MEeHUUBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTuuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eneTnka yesioBeKka

Kapunotun uenoseka. MexayHapoaHass IporpamMma HCCIEAOBaHUS TIE€HOMa YeJIOBEKa.
Metoapl M3ydyeHHsI TEHETUKU YeJIOBeKa: I'eHealornYecKuid, OJM3HELOBBIH, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-reHeTHUecKuidi. COBPEMEHHOE OIIpENIEIICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4HCIie ¢ nomoubto [T1[P-
aHasnn3a. HacnencrBeHnHble 3a00s1€BaHNs YeslOBEKA. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYEHUE MEAMIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHUYECKHX 3a00JIeBaHMW YeloBeKa. MeIHMKO-TeHeTHYeCKOe
KOHCynbTHUpoBaHue. CTBOIOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUECKUE ACIIEKThI
UCCIIEIOBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (hakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKA K (PU3MUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKallled cpeabl. l'eHeTndeckas MpeapacrosioKeHHOCThb
YEJIOBEKA K MMaTOJIOTUSAM.

JdeMoHcTpauuu

Tabmuipr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4YE€HUS T€HETUKU YEIOBEKay,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTtaBieHre U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3sMoB

JlomecTukanusi U cenekuus. 3apoxkaeHue CeJleKIMM U JoMectukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHW U mopoid KuUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
TOMOJIOTUYECKUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hauenue mis
CEJICKITMOHHOMN pabOTHI.

Mertoibl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTYyaTIbHBIN.
Dtanbl KOMOMHAIIMOHHOW ceneKnuu. VcrbITanue mpou3BOAMTENCH MO MOTOMCTBY. OTOOpP MO
TEHOTHUITY C MOMOIIBIO OLIEHKU (DEHOTUIIA MOTOMCTBA U OTOOP MO FEHOTHUITY C MIOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHOW paboThl. PamuannoHHBIN 1
XMMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMd y KYyJbTYpHBIX (OpPM OpPTraHUu3MOB.
Hcnonp30BaHre TEHOMHOTO PEIAKTUPOBAHUS W MeToNOoB pekoMmOuHaHTHBIX JIHK ms
MOJIYYEHUS UCXOTHOTO MaTepuaia sl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuauszauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B ceneknuu. OtrganéHHas TUOpUIM3aus.
[Ipeononienne Oecraoaus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHas pegoNIOYUsL».

CoxpaHeHHe U U3YYEHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt s co3/IaHusl HOBBIX COPTOB U THOPUIOB CETbCKOXO3SICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUSI CYWeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUcie C NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHULL, Nepedosblx uoeu u
NnepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToprpersr: H. U. Basuiios, 1. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuist 1 cxembl: «L[eHTpBI MPOUCXOXKIEHUS U MHOTO0Opasusi KyJIbTYPHBIX pacTCHUII,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CENeKUUun»,
«Otnanénnas rudbpuanzanusy, «MyrareHesy.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUN M MOPOJ JOMAIIHHX
YKUBOTHBIX».



JlabopaTopHas padora «/3ydyeHne METOJIOB CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JOCTUXKEHHUS CEJEKIMH PACTeHUM M JKUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO3AHCTBO, B JIA0OPATOPHUIO arpOyHUBEPCUTETA WIIA HAYIHOTO IIEHTPA)».

Tema 16. buoTexHo10rusi M CHHTeTHYECKAsS OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHBbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEepUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIydeHHE KUCIIOMOJIOYHBIX POAYKTOB, BUHOAee. Mukpoouonornueckuii cuate3. OOBEKTHI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoACcTBO Oenka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M  MHCTPYMEHTOB  II€JICHANPABIECHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI TEHOMOB C LIE€JIbIO MOJTYYEHUSI OPraHU3MOB M UX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarolrecs B pupojie OMOCUHTETUYECKHE MTYTH.

Kiterounas unxeHepus. MeToJpl KylbTypbl KIETOK M TKaHEH pPacTEHUM W KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMatudeckuil smOpuorenes. McmosbzoBanue
TariOuJI0B B CENEKUUU pacTeHui. [lonyuenue MoOHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NOIUKTOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKius sIMIIEKIIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTAlUH SAEp
KIETOK. Texnonocuu 0300poenenus, KYIbMUBUPOBAHUS U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KVIbMYD.

XpOMOCOMHAsI U T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMpPOBaHHUE
pekomOunantHbiX JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXCHEPUH. ODKOJIOTHYECKHE M STUYECKHE TMPOOJIIeMbl TEHHOU
VHKEHEPUH.

Menununckue 6unotexnosnoruu. [loctreHomuas udposas meaumuHa. [TIP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 IPOTeoMa YeJI0BeKa JIJIs OLIEHKH COCTOSHUS
ero 310poBbs. lcmonp30BaHME CTBOJIOBBIX KJIETOK. TapretHas tepamusa paka. 3D-
OuouHXKeHepuss JUisl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s penieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

CozaHue BEKTOPHBIX BAaKIUH C LEJIbI0 0OecredeHus: KOMOMHUPOBAHHON 3alllUThl OT
Bo3Oyauteneli OPBU, ycTtaHoBiIeHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHHpoBaHus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BaHUS YEIOBEKa U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «lcmonp3oBaHME  MHUKPOOPraHU3MOB B MPOMBIIIICHHOM
MIPOU3BOJCTBEY, «KileTrouHas unxeHepus», «l'eHHass HHXXEHEPUSsI».

JlabopaTopHas padora «/3ydyeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «bHOTeXHOIOTHS — BayKHEHIIas MPOU3BOIUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIONHMOHHBIX NPEACTABICHUI B 0M0JI0THHI

OpomononHas Teopust Y. Jlapsuna. [Ipennoceuiky BO3SHUKHOBEHUS JapBUHU3MA. JKU3Hb
1 Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boronuu BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
Pa3MHOXXEHMsSI OPraHU3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmienue cuaTeTndeckoii Teopuu dBoionnu (CTI). HelrpanbHasi TeOpust 3BOIIOIUH.
CoBpeMeHHas BOJIIOIMOHHAs OMO0JIOTHs. 3HAYEHHE SBOJIFOLIMOHHOW TE€OopuH B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHcTpauuu

[optpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, [Jx. Xonnein, . K. benses.

Tabmuuer n cxemsl: «Cuctema xuBord npupoasl (mo K. Jlunuaew)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢QopMUpOBaHUS NPUCIOCOONIEHUNH Yy pacTeHUudl H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HNapBunay», «®Dopmbel 00prOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycTel», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHXKYHUIUX CHJ 3BOJIOUUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPUH IBOTFOLIII.

Tema 2. Mukpo3BoJIronusi M eé pe3yJibTaThl

[Monymnsiust kak s3JeMeHTapHas eAuHuna 3Bomouud. CoBpeMEeHHbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomysiuil. I3meHenne reHooHaa MOMyISIIMM KaK
JJIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH T'eHeTH4eckoro pasHoBecus JIx. Xapmau, B.
Baitn6epra.

DOneMeHTapHble (akTOpbl (IBMIKYIIWE CHIIBI) SBOJIONMH. MyTallMOHHBIN MpOIIECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpelid reHoB — ciydailHble HEHANpPaBJICHHBIC W3MEHEHUS
4acToT ayiene B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20PablUKA.
CHudicenue 2eHemuuecko2o pasnoodpasus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvix nonyaayuax. Murpamuu. M30msmus Oyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorndecKas (PenpoyKTHBHAS).

EctectBennsiii oTO0op — HampaBisiouuii ¢axtop sBostonud. POpMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUNA, CTAOWIM3UPYIOUIUH, pas3pbIBalomui (au3pyntuBHBIN). IlomoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB KakK pe3yJabTaT MHKpPOIBOJIOUMU. BO3HHKHOBEHHE
npucrnocobaeHnit y opranu3mMoB. Apomopho3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, MOBEACHUYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurtepuu u cTpykTypa. BumooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLUU.
M3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pazoBaHUS:
alyonarpudyeckoe (reorpaduueckoe), CHUMMOATPHUECKOE (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anust, rubpuansanus). JmIuTeIbHOCTh SBOTIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUpPOBaHUS OMOJIOTUYECKOTO pa3zHOOOpa3usl.

Ponp »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAyYHBIX METOJIOB COXPaHEHUS
6ropazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOpHOBI ¢ HEl.

JdeMoHcTpanuu

[Toptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabnuue! u cxembl: «MyTallMOHHAs U3MEHUUBOCTY, «[loMyIsiMOHHAsI CTPYKTypa BUAA»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi H30JSIIUSA TOMYIAUUNA CeBaHCKOW ¢openn», «l'eorpaduueckas H30IAIM
JIMCTBEHHUIBI CUOMPCKON U JIMCTBEHHUIIBI JaypcKoib», «[lomynsioHHbIe BOJIHBI YMCIEHHOCTU
XAIITHAKOB M KepTB», «Cxema JecTBUS €eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «nnycTpranbHbIi MEJIAHU3MY, «OKuBbie HCKOIIaeMBbIE»,
«I[lokpoBuTENbCTBEHHAs OKpacka MXHUBOTHbIX», «lIpenynpexparomas oOKpacka MKUBOTHBIXY,
«Du3nosiornueckue aganranum», «I[IprucrnocoOIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kpurepun Bupa», «Bunbl-nBoiinukn», «Ctpykrypa Buga B mpupoae», «CrocoObl
BuJ00Opa3oBanus», «l'eorpadguueckoe BuA0OOpazoBaHWE TPEX  BHJIOB  JIAHIBIIICH»,
«DKO0JIOTUYECKOE BHUJ000pa3oBaHue BUAOB cHUHULY, «llomumnounsl pacrenuit», «KamyctHo-
peICUHbIN THOPUTY.

ObopynoBanue: repOaprl pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH C
IpUMepaMy pa3IUYHbIX NPUCIIOCOOJIEHNH, yydesla NTHUIl U 3Bepel pa3HbIX BHUJOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpisiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OJIOTHUUECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakpodBoroMy. [laneonTonornueckre MeToabl U3y4eHUs IBOJIIOLINH.
[Tepexonubie popmbl U GUITOTEHETUYECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue ™Meronpl uszydeHus osBomonuu. CpaBHeHue ¢Giopsl U payHbl
MaTEepUKOB U OCTpOBOB. buoreorpaduyeckue odnactu 3emin. Buibl-5HAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHIECKUE METObl M3Y4YEHHUS SBOJIIOLUU.
I'emeTnyeckne MexXaHM3MBI HBOJIIOLIMM OHTOTE€HE3d M IMOSIBICHMS JBOJIOLUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHbIe OpraHbel U aTaBu3Mbl. MOJIEKyIspHO-
reHeTH4ecKkue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl  M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie rensl. COBpeMEHHbIE METObI IIOCTPOCHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XPOMOCOMHBIE MYTALIMH U IBOJIFOLMS TEHOMOB.

OO6mme 3akoHOMEpPHOCTH (MpaBwia) OdBoJOUMH. [lpunHyun  cmenvl  yHKYU.
HeoOGpatumocts 3BosroLnu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLMH.

JdemoncTpauuu

[Toptpetsr: K. M. Bap, A. O. Kopanesckuii, @. Mrosep, J. ['ekkens.

Tabnuupl n cxemsl: «PUIOreHETUUECKUH Psifl JTOIIAIN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodurer», «CemMeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenukThl», «HauanpHble cTaguu >MOpPHUOHATIBHOTO
pa3BUTHs  IO3BOHOYHBIX JKMBOTHBIX», «['OMOJOrMYHBIE W  AHAJOTUYHBIE  OPraHb»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpBI YeJOBEKa W LIMMIaH3e», «lIaBHbIE
HaMpaBJICHUs BOJOLUNY, «OO0IIHEe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJOTMYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIponcxoxaenue U pa3BuTHE KU3HU Ha 3emJie

Hayunble rumoTe3sl MPOUCXOXKAEHUS KU3HM Ha 3emie. AOHOreHe3 W MaHCIEPMHS.
JloHay4HbIe TPEACTaBICHUS O 3apOXKICHUM >KU3HU (KpealroHu3M). ['Mmore3a MOCTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue onpitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[IpoucxosxaeHne >Kku3Hu U acTpOOUOIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUECKo! 3BoJitonnu. [lnanerapHas (reojsorunyeckas) 3BOJIOLUS.
Xumuueckasi 3BONIONUS. AOUOTEHHBIM CHHTE3 OpPraHUYECKHUX BEIIECTB U3 HEOPraHUYECKHUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoauepBaTHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHoro OympoHa JDk. XomjaeiiHa, reHeTHYEcKas
runore3a I'. Mémnepa. Pubosumbr (T. Yekx) u rumorteza «mupa PHK» V. Tunbepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmn u Mmeroabpl €€ wusydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTeNbHAasE U aOCOJIOTHAsE  IEOXPOHOJIOTHS.
['eoxpoHONOrNyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HauanbHple dTanbsl opraHndeckoi 3Boonuu. I1osBiieHHEe M 3BOJIIOLUSA NEPBBIX KIIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. COBpeMEHHbIE MHKpPOOHBIE
OMOIIEHKM KakK aHajor mepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTEHE3). DBOJIIOIIMOHHOE IMPOMCXOKJICHHE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHbIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BBICIINX pacTeHuil. OCHOBHBIE apoMOp(o3bl pPacTEHUH.
Beixon pacrenuit Ha cymy. IlosiBneHume CHopoBBIX pacTeHUHM W 3aBOCBAHME HMH CYILH.
Cemennble pacteHus. [IponcxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHUE COBpEMEHHBIX TUIOB. [lepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJIE. DBOIONHUS MMO3BOHOYHBIX. [Iponcxokaenne ampuOnii U1 penTHIINN.
[Tpoucxoxnenne miaekonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IepuoJam: apxei, MpoTepo30M, MaIe030i, Me3030M,
KaitHO301. OOImas xapakTepHCTHKa KIMMaTa M TeoJIoThueckux mporeccoB. [losBienne u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJe00pa3oBaHUE: €ro YCJIOBHS M BIMSHHE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAHHSI — 3KOJIOTMUECKHE KpU3UChI Ipouuioro. ITpuumubl M cieacTBus
MacCOBBIX BbIMUpaHH. COBpPEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuyeckoro mMupa. [IpuHIUNBI KiIacCUPHUKAIMH OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpersr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, J[x.
Xonpeiin, I'. Ménnep, C. Mumnnep, I'. FOpu.

Tabmuiet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
caMO03apoKJieHus Xu3Hm», «Cxema onbita C. Mumepa, I'. FOpw», «OTtanel Heoprannueckou
3BOJIIOLUMY, «I'eoXpoHosiorHueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«Cxema o0pa3oBaHUsI DHYKapuoT NyTéM cuMOMOreHeza», «CucremMa >KUBOW MPUPOIBDY,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHbBIE
BOJIOpOCHN», «MHOIOKJIETOUHbIE BOAOpochny, «Mxuy», «llanopoTHukny», «l'010ceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUl», «(Cxema pa3BUTUS JKHUBOTHOIO MHUpPay,
«Apomop¢o3sl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey», «llmockue uepBu»,
«YUneHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/JTHBIEY, «IIpecMmbIkaromuecs, «Ituney,
«Mnexonuraromue», «Pa3zButue Ku3HM B apxeuMckoul ape», «PazBuTme KU3HUM B



MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B MANEO30MCKONM 3pey», «Pa3BuTHe XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHe »XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pPACTEHUH PaA3TUYHBIX OTJENOB, KOJIICKIMH HACEKOMBIX,
BJIQKHBIE TperapaThl XKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM WIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEeH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEMBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPraHMU3MOB.

Bupryanbnaa JjaGoparopHas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUI B IIEPBUYHON aTMochepey.

JladbopaTopnasi pabGora «/3ydeHne u ONKUCaHHWE MCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHne ocoOE€HHOCTEW CTPOEHMSI PACTEHHUH pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocCoOOEHHOCTEN CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOIOJIOTUH.

CraHoBJIeHHE TpEACTaBIECHUN O MPOUCXOKICHUM YelIOBeKa. Peluruo3Hble BO33PEHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJIOXKEHHE 4YelloBeKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTHUYECKUE,
aMOpHoSIoTUYECKHE, (HU3NO0JIOTO-OHOXUMHUYECKHE, ToBeAeHUYeCKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpAMOX0K/IeHHnEe U KOMILJIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwxkymue  cuiabl  (pakTOpel)  AHTPOINOTEeHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHolieHre OMOJOTMYECKUX M COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJUU aHTpoIoreHe3a. PaHHMe 4enoBekooOpa3Hbie 00e3bsSHBI (MPOKOHCYJIBI)
Y paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YelnoBek yMenbld, MepBble M3rOTOBJICHUS Opynuil Tpyna. YemoBek
MPSMOXOIAIIUNA U TEPBBIA BBIXOJ JIojeH 3a mpenenbl Adpuku. YenoBek rennenboeprckuii —
o0l mpeaoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTOo. YenoBek HeaHAepTaIbCKHi
KaK BHUJ JIIOJEH XOJOJHOTO KinMara. YenoBeK pa3yMHbIH COBPEMEHHOTO THIA, JEHHCOBCKHIA
YeJl0BEK, 0CBOCHHE KOHTMHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u naaeoreHOMHKa.

DBOJIOLUS COBPEMEHHOIO 4ejoBeka. EcTecTBeHHBII OTOOpP B MOMYJSAIUSAX YeIOBEKa.
MyranuoHHsli nporiecc U nonumopdusm. [lomymnsaoHHbIe BOIHBI, Apeii( reHoB, MUTpaALUs U
«3(hdexT ocHOBaTENA» B MOMYJIAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pachl. [lonstie o pace. bosbmive pacel: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUIHASA (PKBaTOpHallbHAsH), MOHIOJIONIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTU paccelieHuss 4YeloBeka TNo T[iaHeTe. EOuHCTBO denoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoOmeHHOCTh 4YeloBeKa K  Pa3HbIM  YCIOBHUSM
OKpyxarlei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdosorHio U
(U3HOJIOTHIO YeTIOBEKa.

MeXIuCIUIUIMHAPHBIE METOAbl B (u3uueckod (OMOIOTHYECKOM) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMNOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKMX  MOMYIISIUH.
buocouuaneHpie  WccienoBaHUS ~— OpUPOJbI  uyenoBeka.  MccnmenoBaHue — KOPBOJIOLUU
OMOJIOTHYECKOTO U COLMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



IToptpersr: Y. Hapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxeMbl: «METOIBI  aHTPOIOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKENeT 4YeloBeKa W CKEeJNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «JIBIKylllME€ CHUJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO  YEJOBEKay,
«ABcTpasonuTek», «HenoBek ymensiin», «HenoBek NpAMOXOoIAmuiy», «/IeHuCOBCKUM 4eI0BEK»
«Heanpepranbipy, «KpomanvoHIb, «l[Ipeaku denoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYphl IPEIKOB
qenmoBeka, penponyknuu (dortorpaduu) KapTHH ¢ MHUQPOJOTHYSCKUMHU H  OHOICHCKUMU
CIO’KETaMH MPOMCXOXKICHHUS YeloBeka, (poTorpadun HaAXOIOK MCKOTIAEMBIX OCTATKOB YEIOBEKA,
CKeJIeT YeJIOBEeKa, MOJIeb Yeperna 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KUCTH YeJOBeKa U
KHCTHU IIMMITaH3€, MOJIETHN TOPCa MPEIKOB YEI0BEKA.

JladbopaTtopnasi pabora «/I3yueHue OCOOEHHOCTEHl CTPOCHMSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTMYECKHUX aAaNTalui 4eIOBEKay.

Tema 6. DJkojoruss — Hayka O B3aMMOOTHOLUCHHUSIX OPraHU3MOB H
HAJ0OPraHUu3MEeHHBIX CHCTEM ¢ OKPY:Kalollei cpeaou

3apokaeHne W pasBuTHE dSKojoruu B Tpymax A. ['ymGompara, K. @. Pymee, H. A.
CeseprioBa, J. I'ekkensi, A. Tencimm, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTHUH C JPYTUMH HayKaMHu.

Mertonsl skosnorun. [loneBbie HaOMOAEHNSA. DKCIEPUMEHTHI B 3KOJOTHH: MPUPOIHBIE U
naboparopHbie. MoaenupoBaHrie B AKOJOTHH. MOHUTOPHUHT OKPYXKAIOIIECH CPeIbl: JTOKaIbHBIH,
pPErHOHAIIBHBIN U TJI00ATBHBIH.

3HaUYE€HHE DKOJOTHYECKHX 3HAHWM JJIs YesloBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBa CBf3€H YeloBedecTBA C MNpUpoJod. DOpPMUPOBAHUE HSKOJOTUYECKON KYIBTYpbl H
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynase, H. A. CeBepuos, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabnuisl 1 cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorun», «CxemMa MOHUTOPHHTA
OKpYXaIoILEn CpeabD».

JlaGoparopHas padora «/3yueHne MeToJJ0B HKOJIOTHUYECKUX UCCIETOBAHUI.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Okonoruveckre (GakTOpbl W 3aKOHOMEpPHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHYECKUX  (pakTopoB:  abuoTHyecKue, OMOTHYECKHEe, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKoJIoTnyeckux (akropos. [Ipasmino munumyma (K. llnpenrens, FO.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak skoioruueckuii akrop. JlelcTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. ODKOJIOTMYECKHE TPYIIbl PACTEHUW M KUBOTHBIX IO
OTHOILLIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoToneproan3m.

Temnepatypa kak skonorudeckuil ¢axrtop. JleiicTBue TemmepaTypsl Ha OpraHU3MBIL.
[ToliknnoTepMHble U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii ¢akrop. IlpucnocobrmeHus pacteHuil K MOAIEP>KaHUIO
BogHoro Oamanca. Kiaccudukanus pacTeHuid mo OTHOIIEHHIO K Boje. [IpucmocobneHus
YKUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJIHAS, HA3E€MHO-BO3JYIIHAS, MMOYBCHHAS, TIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTraHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienrs Opranu3mMoB K KU3HU B Pa3HBIX Cpelax.

buonoruueckue putmel. Buemnue u BHyTpeHHHe pUTMbL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tpucmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHHSM YCIIOBHIA KHU3HU.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTApPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJHOJIECTHHE TPABBI.
XKuznennoie (GOpMBI KUBOTHBIX: THAPOOMOHTHI, T€OOHOHTHI, a’pOOHMOHTHL. (OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIWS,
XHIIHIYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaanu3M, KOMMEHCAITH3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3zaumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, ¢adbpuyeckue). 3HaueHHE OMOTUYECKUX B3aWMOJICHCTBHM Uil CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpuHIIMI KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKkojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHUIO K CBETY», « T €ITIOKPOBHBIE KUBOTHBIE», «XO0JIOJHOKPOBHBIC
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMUTaHUS OpPraHU3MOB),
«buonorudyeckue putMbly, «Ku3zHeHHbIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«I9KOCHCTEMA IMIMPOKOIUCTBEHHOTO JIeca», «IKOCUCTEMA XBOWHOIO Jyeca», «llemm muranus»,
«XwumuanaectBoy, «Ilapasutuzmy», «Korkypenius», «Cumonosy», «Kommencanmzmy.

OGopynoBanue: repbapuyd pPacTeHWH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpOB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOMBBIX H
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHus, repObapuMl U KOJUIGKLIUU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHWi, dYydena NTUIl W 3BEpei, repdbapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTtaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYIMI, KOJUJICKIUU KUBOTHBIX,
oOWTAIOUIMX B pa3HbIX cpelax, repOapuu M KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0lIuxX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM PACTEHUH U S>KMBOTHBIX PA3JIUYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIMU >KUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHBIX OMOTUYECKUX B3aMMOACHCTBUSIX.

JladopaTopHas pa6ora «BplsBIeHNE TPUCTIOCOOICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTypbI».

JlabopaTopHasi padora «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISALHI

DKOJOTHYECKHE XapaKTepucTuku nomynsuuu. [lomynsmus kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKux OaphepoB U OCOOEHHOCTEH OHOJOTHU BUIOB B
(hopMHUPOBAHUH MTPOCTPAHCTBEHHOMN CTPYKTYpPHI MOMysnuii. OCHOBHBIEC TOKA3aTENH MOMYIISIIUN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAs M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSL.

Dkonoruveckasi CTpykTypa mnonynsiuuu. OleHKa YHCIeHHOCTH mnomynsuuu. [uHammuka
MOMYJIALMK U €€ Peryisiius. buoTudyeckuii noTeHuuan nonyasiuu. MoaenupoBaHue JUHAMUKA
nonymsiiuu. KpuBble pocTa YWCICHHOCTH momynsiiuu. KpuBble BbDKHBaHMS. Perynsnus



YHUCICHHOCTH TOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
DKkojorudeckue crpareruu Buaos (r- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOuTanue. MHoOromepHas MOJETb
skonornueckord Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HUIIU.

Bun xak cucrema nomynauumid. Apeansl BUAOB. BuIBI M KX KU3HEHHBIE CTpaTeTUU.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBazuu
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: [x. 1. XatunHCcOoH.

Tabmuie! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsIumn», «IIpocTpancTBeHHas
CTpyKTypa mnomymsiuun», «Bo3pacTHele mnupamuapl nomyasuuu», «CKOpOCTb 3aceleHHs
MOBEPXHOCTU 3E€MJIM Pa3IMYHBIMH OpraHuzMamm», «Mojens skomornueckor wummu Jx. U.
XaTynHCOHaY.

ObopynoBanue: repbapun paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopuas pa6ora «[IpucrnocoOienns ceMsiH paCTeHUM K pacCeICHUIOY.

Tema 9. JkoJ10rusA CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u Mexay OpraHu3MaMu B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). DyHknuoHanbHble OJIOKU
OpPraHU3MOB B HKOCHUCTEME: MpPOAYLIEHTBbI, KOHCYMEHTbI, PEAYLEHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. AbGuorndeckue Onoku sxkocucreM. I1odBbI U HUIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB U MOTOK 3HEPTHU B YKOCUCTEME.

OcHoBHBIE ITOKA3aTeNN YKOCUCTEMBL. buoMacca n mpoayKius. DKOJIOTHYECKUE TUPAMUIBI
yuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpHbIE CMEHBI COOOIIECTB — cykleccuu. IlepBudHble U BTOPUYHBIE CYKLECCUU U UX
IPUYMHBL. AHTpPONOTEHHbIE BO3JACHCTBHA Ha cykueccuu. KimmakcHoe —cooOIecTBo.
buopaznooOpazue 1 oJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[Ipupoanble 3KOCHCTEMBL. JKOcCuUcmeMbl 03€p u pex. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl mynop, 1ecos, cmeneil, nyCmoiib.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmmums mexny
AHTPOIIOTE€HHBIMHU U NPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOoakocucteM. I'opojckas ¢iopa u dayHa.
CunanTponuzanusi ropoJckoil ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3HAa4YeHUE
arposKOCHUCTEM U yPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHHUS  OCHOBHBIX  B3aMMOJEHCTBMM  OpPraHU3MOB B
sKocuctemMax. Ponv kackaonoeo s¢hgexma u 6u0og-30ughuxamopos (kiouegulx 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanusmol  6030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI0CUYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0TUs MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuuer u cxembl: «CTpyKkTypa OHOLIEHO3a», «DKOCHCTEMA HIMPOKOIUCTBEHHOTO JIecay,
«KocucreMa XBOMHOTO Jecay, «DyHKIMOHAIBHBIE TPYMIBl OPraHU3MOB B O3KOCHCTEMEY,
«Kpyrosopor BemecTtB B 3kocucreMey», «llenn nuTaHus (nmacTOuiHasl, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMUJIA YUCEID, «DKOJIOTHYECKask MUpaMuia OMoMacchl», « IKOJIOTHIeCKast
nupamuaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHnue
Jjeca Iocie noxapa», «JKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem».

OGopynoBanue: repbapuu pacTEHUN, KOJUICKIIMM HACEKOMBIX, Uydesa IMTUIl U 3BEpeil,
repOapuu KyJIbTYypPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas padora «/3ydeHue pazHooOpa3us MEJIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKCKypenst «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypcHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X03SHCTBO )».

Tema 10. buocgepa — rinodajbHas 3KocUcTEMA

buocdepa — obmemnanerapuas o0osiouka 3emiu, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocgepe. Obmnactu 6uocdeps! u e€ cocras. KuBoe BemiecTBo OMochepsl U €ro PyHKIUH.

3aKoHOMEPHOCTH cymiecTBOBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiiepoia, a30Ta). PUTMUYHOCTH siBIeHUI B Onocdepe.

3oHanbHOCTH OMocdepsl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIIU: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHBI, MyCThIHHU, TPOTIMYECKUE JIeca,
BBICOKOTOpbA. Kimnmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIIEHKA HX PECypCHOTO IMOTEHIIHaNa M
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emmm», «KpyroBopoT azora B npupoje», «Kpyrosopot
yriaepojaa B mnpupojae», «Kpyrosopot kucnoponaa B npupojie», «KpyroBopoTt BoJbl B IPUPOAE»,
«OcHoBHBIE Ouombl cymm», «Knumaruuyeckue mosca 3emnn», «Tyampay, «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii  jec», «Cremb», «CaBaHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repdbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYykaomas cpeaa

DKoJIoTHYeckue KpHU3MChl M WX TNpuuMHBL. Bo3zgelictBue dvenoBeka Ha Ouocgepy.
3arpsizHeHHEe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienue nousbl. OxpaHa IOYBEHHBIX pecypcoB. M3meHeHne kinMara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha PACTUTENbHBIA M KHUBOTHBIM Mup. OxpaHa
PaCTUTENHHOTO M KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupoansie Tepputopun (OOIIT). boranndeckue caabl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIUITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA M MPUPOIbL. PalmonansHOe
MPUPOJIOTIONIF30BAHUE M COXpaHEHHE OMOJIOTMYecKoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hnca
U €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHEe METONOB MOHHTOPUHIA PA3BUTHS OIACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemmubie ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. Buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontoie
cucmemvl, obecneuusalowjue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeabuIUmMayu IKocucmem u cnoco6o6 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHHe arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBb», «llapHukoBBIE 3ddekT», «Ocobo oxpaHseMble NPUPOIHBIE
TeppUTOPUN», «MOJEIN YIPABISIEMOTO MUPaY.

Ob6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®enepanuu, KpacHoil KHUTH permoHa.



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA TPOTI'PAMMBI 110 BUOJIOI'NA
HA YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yIbTaTaM OCBOCHHS OOYYarOIIMMUCS
MporpaMM CpeJHEro o0IIero 00pa3oBaHus: JMYHOCTHBIC, METAPEIMETHBIE U MPEIMETHBIE.

B CTPYKTYPC JUYHOCTHBIX PEC3YJIbTATOB OCBOCHHSA IMPOrpaMMbI IO ouoJsoruu BBIJICJICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAaHWE OOYJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
WUJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTCILHOCTH W CaMOOIPEACICHUIO,
Hanuuue momugayuu K OOydeHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOeXIeHUI JTMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAIMIUN Pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEil ACATCIBHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMM, MNpuCymumMu CUCTEMCEC
Onoyornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3HAHUSL — DKOJOTHUECKOW  KYIBTYPHI,
CHnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIngHocCTHEBIE PE3YIbTAaThl OCBOCHUA NPOTPAMMEBI 110 OnoIornun JOCTUTAOTCA B €AMHCTBC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAaAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U NYXOBHO-HPABCTBCHHBLIMHU LICHHOCTAMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUSA, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXX€HUS K 3aKOHY M IIPAaBOIIOPANKY, YEIOBEKY Tpyda U CTapIIeMy MOKOJEHHUIO, B3aMMHOIO
YBaXXCHUA, 6epe>I<H0r0 OTHOIIICHUSA K KYJIBbTYPHOMY HaCJICIUIO u TpaaguuusaM
MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKArOLIEeH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOTro mpeamMera «buonorus» A0IKHBI OTpaXaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNuXxcsi pyKOBOACTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OMBITa JESATENIbHOCTH B MPOIECCEe pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIMTAHMS:

chOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'0 4JIeHa POCCUHCKOT0 OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIbHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBATh B  CBOUX JCWUCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTUBHOI'O
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HbIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILIEHHS K MHEHHIO
OTITIOHEHTOB NP 00CYK/IEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEP>KAHUS;

TOTOBHOCTh K TyMaHUTApHOMN M BOJOHTEPCKON EATEIHHOCTH;

2) maTpUOTHYECKOI0 BOCIIUTAHNSA:



c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, TOopAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM fA3bIK U KyJIbTYpY, IPOLJIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUWI0 M TNaMSATHUKAM MPUPOJIbI,
JTOCTIKEeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OMOJIOTHH, TOHUMAHWSI 3HAYCHUS OMOJIOTUH B TIO3HAHUH 3aKOHOB IIPHUPOJIbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaelHas yoexaEHHOCTb, TOTOBHOCTH K CITY)EeHHIO U 3ammTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OyIyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTEISIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEWHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHONICHHE K MHUPY, BKIIOUYAs ICTETHKY OBITa, HAYYHOTO W TEXHUYECKOTO
TBOPUYECTBA, CIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KaueCcTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 3I0pPOBbS M
IMOLMOHAJIBHOIO 0JIArONoJIyYns:

MOHUMAaHKE U peaju3alus 3J0pOBOro u 6e30macHoro odpasa >KU3HH (370pOBOE MUTAHHE,
coOroieHre TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOIEHUS AIKOTOJIA,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TFOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUJIAHUPOBATH W  CAMOCTOSITENIbHO  BBIMOJHATH — TaKyHO
NEeSTENbHOCTb;

HMHTEpEC K pa3jMyHbIM cdepaM MNpoQeccHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oynymiel mpodeccuu u peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 00Opa3oBaHUIO MU CaMOOOpPa30BaHUIO HA MPOTSHKEHUHM BCEM
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:



IKOJIOTHYECKHU 11eIecO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYIbTYphI: MPUOOPETEHHE OIBITA TUIAHHPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJICTBUMN JUIsl OKPYKAIOIICH CPe/Ibl;

OCO3HAHUE TJIOOABHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTeH HX PEIICHHS;

CIIOCOOHOCTh HMCIIOJIh30BaTh MPUOOpPETaeMbIe MPU U3YUSHUU OMOJIOTHH 3HAHUS M YMCHHUS
MpU PEIICHUHU TPOOJIeM, CBS3aHHBIX C PALMOHAIBHBIM MPUPOAOIOIB30BaHUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B IKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHochepsl);

AKTUBHOE HEMPUSATHE JIEUCTBHM, NMPUHOCSIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJATOMPUSITHBIC YKOJOTUUECKHE TOCIEACTBUS MPEAPUHUMAECMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIHbHOM, KOMMYHHKATUBHOM W COLMAIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH IKOJIOTHYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

chOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd © OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTE KYJIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YNTATEIHCKON KyJIbTYPhI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXIY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHMMaHHe crnenuuKr OMOJOTHM KaK HayKd, OCO3HaHWUsS €€ posid B (OPMHPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O0 MBILJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEeICTaBICHHsI 00 OKpYXKaIoLIeM
MHpEe KaK O €AWHCTBE TMpUPOIbI, 4YeJOBEeKa M O0O0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTU OMOJIOTHH JIi COBPEMEHHOW LMBHIJIM3ALMU: OOECeueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOieMbl Pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX Mpo0sieM U o0ecreueHus nepexoaa K yCTOMYuBOMY Pa3BUTHIO, PAllHOHATIEHOMY
MCI0JIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHHUH OMOJOTHYECKMX 3HAHUU B LIEJISX MOBBIIMICHUS 0O0IIen
KYJIbTYPbI, €CTECTBEHHO-HAY4YHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DYHKIIMOHATLHOM
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4YaeMmble 3HAHUS I aHajuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUU, yMEHHE JejaTb 000CHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAaKTOB M HMEIOIIUXCS [aHHBIX C LENbI0 IMOJYyYSHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHYECKHE 3HAHWUS S pelIeHUs
Mpo0JieM B pealIbHBIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESTENbHOCTH, TOTOBHOCTh OCYILIECTBIISTh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 0Opa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBUU C >KHU3HEHHBIMHU
MOTPEOHOCTSAMHU.



METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS ydyeOHOro mpenmera «buosorus» BKIIOUYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS  MHPOBO33PEHUS OOYYAIOUIMXCA  MEKIUCUUIUIMHAPHBIC
(MexTpeAMETHBIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOW KapTUHBI MUpa
u CHGIII/I(l)I/IKy MCTOAO0B IIO3HAHUA, UCIIOJB3YCMBIX B CCTCCTBCHHBIX HayKax (BGH_IGCTBO, SHEpru,
SBJICHHUE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPHUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJIOBaHNE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yueOHble JieiicTBHs (NIO3HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYISITHBHBIE), 00SCIICUMBAIOIINE
dbopMupoBaHre (PYHKIMOHATBHONW T'PAMOTHOCTH M COIMAJLHOW KOMIIETCHIIUU OOYUYaIONIUXCs,
CIOCOOHOCTh oOyyaromuxcs UCII0JIb30BaTh OCBOCHHBIC MEXTUCIUTIIHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHblE JEWCTBHUSI B I03HABATEIBHOW U
COLIMAIbHON MTPAKTHKE.

B pesynbrare wuszydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvaromierocs OyayTt chopMuUpoBaHBI MO3HABATENbHBIE YHUBEpPCAJIbHbIEC ydeOHBIE NEWCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HBIC )ICI\/JICTBI/HI, PETYIATHBHBIC YHHUBCPCAJIBHBIC
y‘-Ie6HI)Ie JIeI\/'ICTBI/ISI, COBMECTHAs ACATCIIBHOCTD.

MerTanpeaMeTHbIe Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETO OOIero o0pa3oBaHUS
JAOJIKHBI OTPaXXaTh:

OBJIa}IeHI/Ie YHuBEpPCAJIbHBIMHA y‘leﬁHBIMl/l Mnmo3HaBaTeCJIbHBIMMU HeﬁCTBHﬂMH:

1) 6a3oBbIe JJoruuecKue AeiicTBHUs:

CaMOCTOSITEIIBHO  (DOPMYJIMPOBATh W aKTyaIM3UPOBaTh MPOOJIEMy, paccMaTpHBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CHUHTE3a, CpaBHEHMS, Kiaccudukaruu, oO0O0OIIeHHs), paCKphIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAETATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATH CBS3H C IPYTUMHU MOHATHSIMM);

OTIPEIeNIATh LEJIN JEATeIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HX JOCTHXKECHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIOJIb30BaTh OHOJIOTHMYECKUE MOHATHS JUIsi OObscHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE PpACCYXKICHHUS (MHIYKTUBHBIC, JCIYKTHBHBbIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYMS B PAaCCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHbIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYUIl pasHOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH(DOPMALMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEeMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAITbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBHS:

BIIQJIETh HABBIKAMHU Y4eOHO-HUCCIENOBATENBCKOW U MPOEKTHOW AESITeNbHOCTH, HAaBBIKAMH
paspelieHus mpoodiIeM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CaMOCTOSITEILHOMY TOMCKY METOOB
pElIeHUs MPAKTUIECKHUX 3aa4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;



WCIOJIb30BAaTh Pa3lIMYHbIE BUIBI JICATEIBHOCTH IO IIOJYYEHUIO HOBOTO 3HAHUSA, €r0
WHTEPIIPETAINH, MPEOOPA30BAHUI0 M TMPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE MPHU
CO3JaHUH YYEOHBIX U COIMAILHBIX TPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHUECH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 0OpPa30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUNOTe3y ©€ pEIICHHs, HaxXOIUTh AapTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHSIM, OIIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IEJICHANIPABICHHBIN MMOUCK TIEPEHOCa CPEACTB M CIOCOOOB JICHCTBUS B
npoheCcCHOHANBHYIO CPENY;

YyMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0  oOnactu
KU3HECITSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIC HJICH, TNpEJiaraTh OPHTHHAIBHBIC IOJXOJBI W PEIICHHUS, CTAaBHTH
POOJIEMBI M 3a/1a4H, JIOTYCKAIOIUE AlTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOIOTUIECKUX CIOBAPSX U CHPAaBOYHUKAX, KOMITBIOTEPHBIX
0a3ax JnaHHbIX, B MHTepHeTE), aHaIM3UpoBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB W (HOpM
MPECTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

(dbopMynHpoBaTh 3ampochl M TMPUMEHSATh pPa3IMYHbIE METOABI TPH IOWCKE W O0TOOpe
ouosornyeckoit nHGopMaIuu, HeOOX0IMMOH JIJIsl BRITIOJTHEHUST YYeOHBIX 3314,

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIFHO BBIOMPATh ONTHMAJIbHYIO (OpPMY TPEACTaBICHUS OHOJIOTHYECKON
nHpopMmanuu (cxembl, TpaduKy, JuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOE€);

WCIIONb30BaTh HAy4YHBIH S3bIK B KadyeCTBE CPEACTBAa IMPU pPadoTe ¢ OHOJIOTHYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUYECKHE M MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMHM DPACIO3HABaHUS M 3allUThl MHGpOpPMAIUU, HHOOPMAIIMOHHON
0€30IaCHOCTH JIMYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) oOmenue:

OCYIIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBAThH B JHAlOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJEHUS OTHOCHUTEIbHO BBIMIOJHEHHSI Tpe/iaraeMod 3aJayd, Y4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJIOTA W JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpeACTBAa OOIIEHHs, MOHMMATh 3HAYEHUE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIUKTHBIX CUTYAIMil, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;



BJIAJICTh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJICHCTBHS, MOHHUMATh HaMEPEHUS
APYrUX JIOJIEH, MPOSIBIATh YBOKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme
(bopMynUpOBaTh CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eiTeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl Ipu
pemeHn OHoIOTHYECKOH Mpo0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOACHCTBUS MPH pelICHUH yIeOHOM 3a1auu;

BBIOMpATh TEMATUKy M METOABl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ NOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUHM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYXJ1aTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIIEHMBATh KayeCTBO CBOETO BKJIaJa M KaXJJOI0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAECU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh MO3UTHBHOE CTPATETHYECKOE IIOBEIEHHWE B pa3IMYHBIX CHUTYalUAX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMH 1€ICTBUAMM:

1) camoopranuzanms:

UCIOJb30BaTh OWOJIOTMYECKUE 3HAHUS JUId BBIABICHHMsS NpoOJIeM U HX pEIIEeHUs B
AKHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKAIOILIUX;

CaMOCTOSATEJIBHO OCYILLECTBIISATh [MO3HABATENIbHYIO AEATEIbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHbIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSTEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M IIPEIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUM];

Jie7IaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pyUIIMK B Pa3HbIX 00JIACTSIX
3HaHUH, IOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJIeTh HAaBBIKAMU TO3HABATENILHON pedUIeKCUU KaK OCO3HAHUS COBEpPLIAEMBIX NeHCTBUI
U MBICIMTEIBHBIX MPOLECCOB, MX PE3YJIBTATOB U OCHOBAHMM, NCIOIb30BATh MPUEMBI pedIIeKCuu
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELIECHHUS 10 UX CHUKEHUIO;

IIPUHUMAaTh MOTHMBBI U apTYMEHTBI IPYTUX IPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;



3) npuHsATHE ce0s M APYruX:

MPUHUMAThH ce0s, TOHUMas CBOM HEAOCTATKH U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MIPU aHAJIU3E PE3YJbTaTOB JCATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

NPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUSI COAEp)KaHUS ydeOHOro mpenmera «buonorus» Ha
yriyOnEHHOM YpOBHE OPHEHTHPOBAHBI HA 00ecneueHne MPOPILHOTO 00ydeHHUsT 00yIarOIIHXCS
ouonornu. OHM BKIIOYAIOT: crneuu(puveckue il OHOJOTMHM HAy4HbIe 3HAHHS, YMEHUS U
CrocoObl JEHCTBUH 1O OCBOCHHIO, WHTEPHpPETAllMA W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JEATETBHOCTH TI0 TOJyYCHHUIO HOBBIX 3HAHWN W WX TPUMEHEHHIO B PA3MYHBIX y4eOHBIX, a
TaKXKe B PEaTbHBIX KU3HEHHBIX CHTyalusxX. [IpeaMeTHbIe pe3yabTaThl MPeICTaBIeHBI 0 TOIaM
W3YUYCHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

C(OPMHUPOBAHHOCTH 3HAHHUK O MECTE W POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAaHUN €CTECTBCHHO-HAYYHOW KapTUHBI MHpa, B TIO3HAaHWUM 33aKOHOB NPUPOABI U
peleHnn MpooJieM parMoOHATEHOTO TPUPOIOTIONH30BAHMUS, O BKJIAIe POCCUHCKUX M 3apyOeKHBIX
YU€HBIX B pa3BUTHE OHOJIOTHH;

BJIAJICHHE CUCTEMOW OHMOJIOTUYECKUX 3HAaHWH, KOTOpas BKIIOYAET: OCHOBOTIOJIATAIOIINE
OMOJIOTUYECKAE TEPMHHBI M TIOHATUS (KH3Hb, KIIETKA, OPraHW3M, METa0O0JIM3M, TOMEOCTas3,
CaMOperyIslns, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U pa3BUTHE),
onosornueckre Teopun (kimerounas teopuss T. IlIBamma, M. Illnetimena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yaenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3us W MPOUCXOXKICHHS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOPa3us MOTOMKOB
MEpPBOro MOKOJIEHHS, pacCUIeIIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacienoBanus I'. Menzens,
TOMOJIOTMYECKUX PSAOB B HacieACTBeHHOW wu3MeHunBocth H. . BaBunoa), mpuHIUIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
HCCIIEIOBAaHUSX KUBBIX 00BEKTOB (ONMCAHNE, U3MEPEHUE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M IYKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuii, rpu0oB, pacTeHUM,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPraHOB M CHUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIIOBEKA,
MPOLIECCOB  KHU3HEACATETbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTEeHUH, >XUBOTHBIX H
4eloBeKa, OMOJIOTUYECKUX MPOIECCOB: 0OOMEHa BellecTB (MeTaboIu3M), IPEeBpaIlleHus] SHEPTUH,
Opo>keHHsI, aBTOTPO(HOTO U TeTepoTPO(PHOr0 TUMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeTOreHes3a, YMOpUOreHe3a, MoCTIMOPHOHATBHOTO PAa3BUTHS, PA3MHOXK CHHUSI,
UHAMBUIYAIILHOTO DPa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHMS TEHOB, reTepo3uca,
HCKYCCTBEHHOT'O 0TO0DA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OPraHOWAAMU KIETKH M HUX (PYHKUIUIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW U UX (PYHKIHMSIMH, MEX1y OpraHaMyd U CUCTEMaMU OPTaHOB Yy
pacTeHMii, >KMBOTHBIX U 4YelOBeKa M UX (QYHKIHSIMH, MEXKIy CHCTEMaMd OPTraHOB U HX
GYHKIMSAMHE, MEXAy dTanaMd OOMEHa BEIIeCTB, ATallaMH KJIETOYHOTO LHMKIA U >KM3HEHHBIX
LUKJIOB OPraHuU3MOB, OJTallaMd SMOPHOHAIBHOTO pa3BUTHs, TEHOTUIIOM U  (EHOTUIIOM,
(eHoTUnOM U (pakTOpaMu cpesibl 0OUTaHUS;



YMEHUE BBISBJISATh OTIUYUTENbHBIC MPU3HAKUA >KUBBIX CHUCTEM, B TOM YHUCJE pacTCHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX IPYIIIL;

yMEHUE pelarh OHOJOTMYECKHE 3aJauyM, BBISBISATH MPUYMHHO-CICICTBEHHBIC CBSI3U
MEXy HCCIECIyEeMbIMU OHOJOTHYECKUMU TPOIECCAMU M SIBIICHUSMH, JENaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHMUM IOJIyYE€HHBIX PE3y/IbTATOB;

YMEHHE BBINOJIHATH JJAOOpATOpHbIE U IpPAKTHYECKUE paboThl, cOOMIOIaTh IpaBUia IMPU
pabote ¢ yaeOHbIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bI, MPOBEPATh HUX OSKCICPUMEHTAIBHBIMU CPEACTBAMU,
bopmMynupys Leib UCCIeA0BaHNS, aHAIM3UPOBATh MTOJIyYE€HHbIE pe3yJbTaThl U J€JIaTh BBIBO/IBI;

YMEHHE y4acTBOBaTh B y4EOHO-HCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHUU U
MEIUIIMHE, TIPOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, M MYyOJUYHO MPEIACTABIATH
MOJTyYCHHBIC PE3yIbTaThl HA YUCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OIIEHMBaThb JTHYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMOJIOTUM M MEIUIMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HaIPaBICHHOE
M3MEHEHHE TeHOMa U CO3/JaHie TPAaHCT€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP Oyaymiei mpohecCHOHATbHOU eATeTLHOCTH B
obnactu OMOJIOTUH, MEUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEITBCKOTO X0341iCTBA, MUIIEBON
MPOMBIIIJICHHOCTH, YIAyOJsTh IMO3HABAaTEIbHBIM HWHTEpPEC, HAIMpaBJICHHBIM HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MpodecCHd W TPOAODKEHHWE OHOJOTUYECKOTOo O0O0pa3oBaHUs B
OpraHu3aIusaX CpeiHero NpodecCUoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO Tpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIM O MECTE U POJIH OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(GbopMHUpPOBAaHUM COBPEMEHHOMN €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
MIPUPOJBI U PELICHUH 3KOJIOTMYECKUX MpoOJIeM YellOBEYEeCTBa, a TaKKe B PEIICHUU BOIPOCOB
palMOHAIBLHOTO MPHPOAOIOIL30BaHUs, U B (OPMHUPOBAHMHM LIEHHOCTHOTO OTHOIIEHHUS K
pHUpoe, OOIIECTBY, YENIOBEKY, O BKJIAJE POCCUICKUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUY;

YMEHHE BJIa/IETh CHUCTEMON OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeTCHUS U
MMOHMMAaHHE CYIIHOCTH OCHOBOMOJATalmuX OWOJIOTMYECKUX TEPMUHOB W TMOHATHI (BHLI,
aKocucTteMa, Owocdepa), Ouonormdyeckue Tteopuu (dBomronMoHHAs Teopus Y. JlapBuHa,
CUHTeTHYecKasi Teopus sBomonuu), ydenus (A. H. CeBeproBa — 0 MmyTsX M HampaBICHUAX
sBostonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYEeCKOTo paBHOBecus Jx. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JluGuxa,
9KOJIOTUYECKOU MUPaMUIBI SHEPTHH ), TUIIOTE3bI (THnoTe3a «mupa PHK» V. I'unbepra);

YMEHHME BIAJIETh OCHOBHBIMH METOJIAaMU HAyYHOTO TO3HAHMS, WCIOIb3yeMbIMH B
OMOJIOTMYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCaHUE, H3MEpEeHue,
HaOI0IeHNe, SKCIIEPUMEHT), CIOCOOaMU BBISBICHUS M OLIEHKH aHTPOMOTEHHBIX W3MEHEHUU B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU: BUAOB, OMOTEOIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOIMIETO, IBWKYILIETO U Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TOOpa,
AIJIOTIATPUYECKOTO ¥ CUMIATPUUYECKOTO BUI000pA30BaHUs, BIUSHUS JIBUKYIIIUX CHJI 3BOJTIOIUU
Ha TeHO(OH]I TOMYSIUU, MPUCTIOCOOIIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeIOBaHuUs
HaIpaBJIEHUW YBOJIIOIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;



YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOLECCAMU HBOJIOLUH, JBIKYILIUMHU
CHJIAaMH aHTPOTIOr€HEe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX 3KOCHUCTEM M MPHUCIOCOOJICHUSIMU K HUM
OpraHu3MOB;

YMEHHE BBISBIISITH OTIMYUTEIbHBIC IPU3HAKH JKUBBIX CHCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKHMX M OHMOTHYECKHX KOMIOHEHTOB KOCHUCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX U3MEHEHHH B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY Ul JOKa3aTelIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHMsS, €IMHCTBA UYECIOBEUYECKUX pac, HEOOXOAUMOCTHU
COXpaHEHHsST MHOT000pa3usi BHJOB M KOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAHHS HPUPOIBI U
9YeJI0OBEUEeCTBaA;

YMEHHE pemiath OWOJIOTUYECKHE 3a7adH, BBISBISATH MPUYUHHO-CIICCTBEHHBIC CBS3U
MEXJy HCCIEAYEeMBbIMH OWOJIOTUYECKUMHU MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH TTOJTyYSHHBIX Pe3yJIbTaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOMI0aTh MpaBuiia IpU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPITh WX OKCIECPUMEHTAIBHBIMH CPEJICTBAMH,
(bopMyHpYys 1ENTb UCCIIETOBAHMS, aHATM3UPOBATH MOJTyICHHBIE PE3yTbTAThI U JIETaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HMCCIIEIOBATEILCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MEJUIIMHE, TPOBOAMMON Ha 0a3ze MIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJWYHO TPEICTABIATH
MOJTy9YCHHBIC PE3YyIbTAThl HA YUCHHUECKUX KOH(PEPEHITHSIX;

YMEHHME OLEHHBATh THUIOTE3bl M TEOPUHM O MPOUCXOKACHUU IKU3HHU, 4YEJIOBEKAa U
YeJI0BEYECKUX pac, O MPUYHMHAX, MOCIEACTBHUSIX U CIoco0ax MpeloTBpalleHus I00aTbHBIX
W3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel mpohecCuoHaAIbHON IeATeTLHOCTH B
obrmactu  OMOJIOTHMH, DKOJIOTUH, TMPUPOJOIONIB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHUH,
MICUXOJIOTHUH, BETEPUHAPUHU, CEIHCKOTO XO3AWUCTBA, MUINEBOM MPOMBIIIJICHHOCTH, YIIyOmIsTh
MO3HABATEIbHBI WHTEPEC, HANpPaBICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH
npodeccud M MPOJOJKEHHE OHOJOTHYeCKOro oOpa3oBaHUsT B OPraHU3aLUSAX CPEIHEro
podecCHOHAIBHOTO U BBICIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne ONEeKTPOHHBIE
H/_H HaumeHnoBanue pa3aeioB U TeM IpOrpaMMbl KomuuectBo | (umdpoBsie)
4acosB 00pa3oBaTeIIbHbIE
pecypchl
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUEHUE
3 buonorus kneTku
4 XHUMHU4YEcKasi OpraHu3anus KIeTKN 10
5 Crpoenue u GyHKINU KIETKU 8
6 OOMeH BelllecTB U MPEBpaIlleHNE YHEPTUU B KIIETKE 9
7 HacnencrBennas nundopmarus u peanusanus e€ B 9
KJIETKE
JKu3HEeHHBIN UK KISTKH 6
Crpoenue u GyHKIIUHA OPraHU3MOB 17
10 Pa3sMHOkeHME U pa3BUTHE OPraHU3MOB 8
1 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U )
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTU 6
14 ['eneTuka yenoseka 3
15 Cenekiusi OpraHu3MOB 4
16 buoTtexHonorust u cuHTETHYECKass OMOJIOTHS 4
17 Pe3epBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KJIACC

ONEeKTPOHHBIE
Nen/m | HammeHoBaHUE pa3ienoB U TEM MPOTPAMMBI KomuuectBo | (umdpoBsie)
4acoB 00pa3zoBaTesbHbIC
pecypcsl
| 3apokIeHUE W PA3BUTHE BOJIOIMOHHBIX 4
MIPEJICTaBJICHUIA B OMOJIOTHU
2 MukposBontonus U €€ pe3ybTaTbl 14
3 Makpo3BOIIOLUS U €€ PE3YIBTATHI 6
4 [IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha 3emiie 15
5 [TpoucxoxaeHue yenoBeka — aHTPOIIOTEHES 10
DKOJIOTUSI — HayKa O B3aWMOOTHOIIICHUSIX
6 OPraHU3MOB M HAJJOPTaHU3MEHHBIX CUCTEM C 3
OKpYXKarollen cpeion
7 Opranusmsl U cpeia 00UTaHUS
8 DKOJIOTHS BUJIOB U MOITYJISIIIUI
9 DKOJIOTHS COOOMIECTB. IKOJOTUUECKUE CUCTEMBI 12
10 buocdepa — rnobanpHas 3KocHcTEMA 6
11 YenoBek u OKpyKaromas cpea
12 Pe3epBHOE BpeMmst
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IMPOBEPAEMBIE HA EI'D 10 BUOJIOI'MU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTEIILHON MPOrpaMMBI CPETHETO 00IIero oopa3oBaHus

ChopmupoBaHHOCTH 3HAHUH O MECTE U POJIM OHMOJIOTUN B CHCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBCHHOHAYYHOW KAapTHHBI MUPA, B
MO3HAHUHM 33aKOHOB TPUPOJABI U PEHICHUU KU3HEHHO BAXKHBIX COIMAIBHO-
ATUYECKUX, SKOHOMHUUYECKHUX, DKOJIOTHUYECKUX MPOOJIEM UYeIOBEYECTBa, a TaKXKe B
peIIeHuH BOIMPOCOB PAIMOHAIBHOTO MPHUPOIOINOIB30BaHUs, B (POPMUPOBAHUU
LIEHHOCTHOTO OTHOIIEHUS K IPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIAJI€ POCCUHCKUX
Y 3apyOEKHBIX YUIEHBIX — OMOJIOTOB B Pa3BUTHE OUOJIOTHH

Bnagenue cuctemoil 3HaHM 00 OCHOBHBIX METOJIaX HAy4YHOTO [IO3HAHUS,
HCIOJIb3YEMBIX B OMOJIOIMYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM
(ommmcanue, W3MEpeHUE, MPOBEJCHUE HAONIOACHMI); CIIOCOOAMH BBISIBICHUS H
OIICHKH aHTPOTIOT€HHBIX U3MEHEHUH B IPUPO/IE.

YMeHue BbIABUraTh TUIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAIbHBIMU CPEICTBAMH,
dbopMynupys 1efb HCCIEeIOBaHUS, aHAIU3UPOBATh MOJIyYEHHBIE PE3YyNbTaThl U
JIeNIaTh BBIBOJIBI.

BrisiBneHne 3aBUCUMOCTH MEXIY HCCIEAYEMbIMH BEJIMYMHAMHU, OOBSCHEHUE
MOJIyYEHHBIX pE3ylIbTaTOB M (POpMyNHpoBaHHE BBIBOJOB C HCIOJIb30BAHUEM
HAYYHBIX MOHSATHI, TEOPUH U 3aKOHOB

YMeHue BIaAeTh CHUCTEMOW OWMOJOTHYECKUX 3HAHWUH, KOTOpas BKIIOYACT:
OCHOBOIIOJIArarolye OMOJIOTHYECKHE TEPMHMHBI M TMOHATHUS (KHM3Hb, KJIETKA, TKAHb,
Oprad, OpraHu3M, BWJ, TOMYJISIUS, SKOCHCTEMa, OMOIeHO03, Oruocdepa; MeTaboIm3Mm,
TOMEOCTa3, KICTOYHbI UMMYHHUTET, OMOCHHTE3 OeJKa, OMOTIOIMMEPHI, TUCKPETHOCTS,
CaMOpEryJsiMsl,  CaMOBOCIIPOM3BEICHHUE,  HACIIEACTBEHHOCTb,  W3MEHYMBOCTb,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHUE); OMOJOTUYECKHE TEOPUHU: KIETOYHAs Teopus
T. lIBanna, M. llnelinena, P. BupxoBa; KJI0OHaIbHO-CEIEKTUBHOTO UMMYHHUTETA
I1. Opmux, N.M. MeuHukoBa, XpOMOCOMHAas TEOpHUs HacieACTBEHHOCTH T.
Moprana, 3akoH 3apoasimieBoro cxonacrtsa K. bspa, sBosonmonnas teopus Y.
JlapBuHa, CHHTETHYECKasi TEOPUs 3BOJIIOLIMH, Teopusi aHTpornorenesa Y. /lapsuna;
teopusi Ouoreonenoza B.H. CykauéBa; yuenne H.M. BaBunmoBa o wnentpax
MHOTOOOpa3usi W TMPOUCXOXKICHHSI KYIbTYpHBIX pacTeHuid, yueHue A.H.
CeBeplioBa 0 MyTAX W HANpaBlICHUsX 3BoJouuH, yuenue B.M. Bepnaackoro — o
ouocdepe);

3aKOHBI (€IMHOOOPAa3Hsi HOTOMKOB MEPBOTO MOKOJICHUS, PACICIUICHUS IPU3HAKOB,
HE3aBUCUMOI'O  HaciefoBaHusi npu3HakoB [.  MeHzens;  CLEMIEHHOTO
Hacjle[OBaHUsl MPU3HAKOB U HapylleHus cuemieHus reHoB T. Moprana;
TOMOJIOTUYECKHX pAJIOB B HaciencTBeHHOM wu3MmeHunBoctn H.W. BaBuiosa;
reHerudeckoro pasHoBecuss JDx. Xapau u B. BaiinOepra; 3apojsliieBoro
cxoxactBa K. bapa; 6uorenerndeckuii 3akoH 3. 'exkens, @. Mriomiepa);
MIPUHIIUIIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH);

npasmwia (MuaumyMma FO. JInbuxa, sKoIoTUYecKol mupaMuIbl Yucel, OHOMAacChl U
SHEPIUn);

runoresbl (koanepBatHo AWM. Omapuna, mepBuuynoro OymboHa JIk. XosneiiHa,
mukpocgep C. doxca, pubozuma T. Uek)

YmMmenue peliaTb IOUCKOBBIC OMOJIOTHYCCKHE 3ala4yi, BbBIABJIATL MPUYNHHO-




CIICZICTBEHHBIC CBSI3U MEXJIYy HCCICAYeMbIMH OHOJIOTHYECKMMH OOBEKTaMH,
IIPOLIECCAMU U SIBJIEHUSIMU; JIENIaTh BBIBOJIbI U IIPOTHO3bI HA OCHOBAHUU IOJYYEHHBIX
pe3yJIbTaToB;

COCTABJISITh FEHOTUITMUECKUE CXEMbI CKPEIIMBAHMSI I Pa3HbIX THIIOB HACJIEJOBAHMS
IIPU3HAKOB y OPraHW3MOB, COCTaBJIATH CXEMbl IIEPEHOCA BEIIECTB M SHEPrUM B
9KocUcTeMaXx (LeMU MUTAHUS, TUILEBBIE CETH)

YMeHHne yCTaHaBIMBAaTh B3AaUMOCBSI3M MEXKIY CTPOCHHEM U (DYHKIHAMU:
OpraHouJIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMM M CHUCTEMaMU OpPraHoB Yy
pacTeHuii, JKUBOTHBIX M 4YEJOBEKa; MEXIy dTamaMu OOMEHa BEIECTB; dTalaMu
KJIETOYHOTO IMKJIa U )KU3HEHHBIX LIMKJIOB OPraHU3MOB; 3TallaMy SMOPHOHAIBHOTO
Pa3BUTHSI; TEHOTUIIOM M (PEHOTUIIOM, (DEHOTUIIOM U (paKTOpaMu Cpe/ibl OOUTaHUS;
MpoLieccaMy  3BOJIIOIMY; ABMXKYIIMMH CHUJIAaMH aHTPOIOr€He3a; KOMIIOHEHTAMH
Pa3IMYHBIX SKOCUCTEM U MIPUCIIOCOOTIEHUSIMU K HUM OPraHU3MOB

YMeHne BBIIENATh CYIIECTBEHHbIE TPU3HAKH:

CTPOCHHUSI BHPYCOB, KJIETOK TMPOKAPHOT W OYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUJI0OB, OMOT€O1IEHO30B, SIKOCHCTEM U OHOChepHI;
CTPOCHUS OPTaHOB M CUCTEM OPTraHOB PaCTEHUH, KHUBOTHBIX, YEJIOBEKA; MPOIECCOB
KHU3HENEATSIFHOCTH, TPOTEKAIOMIMX B OpraHW3Max pACTeHWH, J>KUBOTHBIX H
YelioBeKa; OMOJIOTMYECKMX MpoIeccoB: oOMeHa BemecTB (MeTabosu3Mm),
nHpopMalud ¥ TpEeBpalleHUs] HSHEPruM, OpoKeHHs, aBTOTpOoHOTO H
reTepoTpoHOro TUIIOB MUTaHUS, POTOCUHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
rameToreHesa, 3MOpHOreHe3a, MOCTAIMOPUOHAIBHOTO Pa3BUTHUS, PA3MHOXKEHUS,
WHAMBUIYAJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aUMOJEHUCTBUS TEHOB,
reTepo3nca; AeUCTBUI UCKYCCTBEHHOTO 0TOOpa, CTaOMIM3UPYIOLIET0, ABHAKYILErO
U pa3phIBAIOIIEr0 €CTECTBEHHOTO 0TOOPA; AJUIONATPUYECKOTO U CUMIIATPUUYECKOTO
BHUJI000pa30BaHUS; BIMSHUS JBIKYLUX CHJI 3BOJIOLMU Ha FeHO(MOH]] MOMYIIALNY;
IIPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejlie OOMTaHUs, YepeOBaHuUs HaIlPaBJICHUI
HBOJIIOLIMH; KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUH B IKOCHCTEMAX

ChopmupoBaHHOCTh YMEHHS BBIACHATH CYIIECTBEHHBIE IPU3HAKK BUPYCOB,
KJIETOK MPOKAPUOT U SYKAPUOT; OJTHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
BHJIOB, OMOTE€OIIEHO30B M IKOCUCTEM; OCOOEHHOCTH MPOIIECCOB 0OMEHA BEIECTB U
MpEeBpallleHUus] DHEPruh B  KJIeTKe, (POTOCHMHTE3a, IUIACTUYECKOIO U
SHEPreTHYecKoro oOMeHa, XEMOCHMHTE3a, MHTO03a, MeHo03a, OIUIOJOTBOPEHHUS,
Pa3BUTHS M PA3MHOKEHHUS, UHIUBUIYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
O00ppOBI 32  CYyIIECTBOBAaHUE, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUA,
MPUCTIIOCOOIEHHOCTH OPraHU3MOB K cpele OOWTaHWsA, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, AaHTPONOTEHHBIX M3MEHEHHH B OSKOCHCTEMaX CBOEM MECTHOCTH,
KpYroBOpOTa BEIECTB U MPEBpaIlleHus YHEPTHH B Onochepe

YMeHue HUCIIOJIB30BAaThb COOTBCTCTBYIOIIUC APTYMCHTHI, 6I/IOJ'IOFI/I‘ICCKyIO
TEPMHUHOJIOTUIO U CUMBOJIUKY JISI NOKA3aTCJIbCTBA POACTBA OPraHU3MOB PA3HBIX
CUCTCMATUYCCKUX TPYIII; B3AUMOCBA3U OPIraHU3MOB U CPEAbL O6I/IT8.HI/IH; CANHCTBA
YCIIOBCUCCKUX PpacC, HCO6XOI[I/IMOCTI/I 3A0pPOBOTO 06pa3a JKU3HH, COXpPaHCHHUA
pasHoo6pa3I/1;1 BUJOB W 3KOCHCTCM KaK YCJIIOBUA COCYHICCTBOBAHUS NPUPOIALI U
YCJI0BCYCCTBA

YMmenue KPpUTHYCCKHU OLICHUBATH I/IH(I)OpMaI_II/IIO OHOJIOTHYECKOTO COACPIKAHUA;
HUHTCPHIPCTUPOBATD 3TUUCCKUEC ACTICKTBI COBPECMCHHBIX HCCJIEIOBaHUN B 6I/IOJ'IOFI/II/I,
MCIHUIINHCE, 6I/IOTCXHOJ'I01"I/II/I; paccMaTpuBathb T T100aIIbHBIC OKOJOTHUYCCKHUEC
HpO6J’ICMLI COBpPCMCHHOCTH, (I)OpMI/IpOBaTB 10 OTHOIICHHUIO K HHM CO6CTBCHHYIO
ITO3HUIIHUIO




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
BHNOJIOI'HN

Kon

[IpoBepsieMblii AIEMEHT COJIEPHKAHUS

1

buomornsa xak HayKa. JKuBBle CHCTEMBI U X HN3YUYCHUC

1.1

CoBpemeHHass OuWOJIOTHSI — KOMIUIGKCHas Hayka. buonornyeckue HaykKu W
n3ydyaeMmble UMHU 1poOnembl. DyHIaMEHTaJIbHbIC, MPHUKIAJHbIE U IOHCKOBHIE
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3nayenne Ouosiorud B (HOPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [Ipodeccun, cBsa3aHHble ¢ Ouosorueil. 3HaueHUEe OMOJIOTHM B
MPaKTUYECKOW  JEATENIbHOCTH  YeJlOBEKa: MEIUIMHE, CEIbCKOM  XO3SHCTBE,
MIPOMBIIIJIEHHOCTH, OXpaHe IPUPO,Ib

1.2

JKuBbie cHCTEeMBI Kak TMpeAMET u3ydeHusi Ouosioruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOrO0 COCTaBa, JMCKPETHOCTb U UEIOCTHOCTh, CJIOKHOCTh H
YIOPSAIOYEHHOCTD CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIPOM3BEACHUE, PA3/IPAKUMOCTh, K3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alu >KUBBIX CHUCTEM: MOJICKYJSAPHBIA, KIETOYHBIN, TKaHEBBIM,
OpraHU3MEHHBIN, MOMYJISAIMOHHO-BUA0BOM, SKOCUCTEMHBIN (OMOTe€OlIeHOTHYECKUIA),
ounocdepnsiid. [Iporecchl, mMpoucxoasIye B )KUBBIX cucteMax. OCHOBHBIE TTPU3HAKU
)UBOr0. JK13Hb Kak opMa CylmecTBOBAaHUS MAaTEPUHU

1.3

Metonel  Ouonormueckoi Hayku. HaOmionenue, u3MepeHHe, HKCIEPHUMEHT,
cucrtemaTusanus, Metaananus. [IoHsITHE O 3aBUCUMONM U HE3aBUCUMOMW MEPEMEHHOM.
[lnanupoBanue »skcnepuMeHnta. IlocraHoBka u mpoBepka runote3. HyneBas
runote3a. [loHsTHe BHIOOpKM M €€ TOCTOBEpHOCTh. PazOpoc B OHMOJIOTHYECKUX
naHHbIX. OlIeHKa JOCTOBEPHOCTH IMOJYYEHHBIX Pe3yabTaToB. [IpUuuHbBI HCKaXKeHUs
pe3ynbTaToB 3KcnepuMenTa. [IoHsATHEe CTaTUCTHYECKOTO TecTa

KiteTka xak Onosiornueckasi cucremMa

Knetka — cTpykTypHO-(QYyHKIMOHaIbHAS €QUHHIA >KUBOTrO. McTopus OTKpBITUS
kietku. PaGoter P. I'yka, A. JleBenryka. Kierounas teopusi (T. IlIBann, M.
[netinen, P. BupxoB). OcHOBHBIE MOJIOKEHHSI COBPEMEHHOW KIIETOYHOW TEOPHH.
MeToibl MOJIEKYJASPHOM M KJIETOYHON OMOJIOTMH: MHUKPOCKOIUS, XpomaTorpadus,
anekTpodope3, METOJI MEUYEHbIX aTOMOB, AuddepeHInaibHoe HeHTPUYrUpoBaHuUE,
KYJIbTUBUPOBAHHUE KJIETOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOAJIEMEHThI. Boma u eé
pOJIb KaK pacTBOPUTENs, peareHTa, ydacTue€ B CTPYKTYpPUPOBAHMM KIIETKH,
TeIUIOperyasiiui. MuHepanbHble BEeLeCTBa KIETKH, UX Ouosiorudeckas pojib. Poib
KAaTHOHOB Y aHUOHOB B KJIETKE.

buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN cocTaB 0eskoB. CTPYKTYpbI
OenxoBoit MoJiekynbl. IlepBuuHas cTpykTypa Oenka, nentuaHas cBs3b. BropuuHas,
TPEeTUYHasi, YeTBepTHYHAs CTPYKTypbl. JleHarypamus. CBoiicTBa  OeNKoOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIU OEIKOB.

VYrineBogsl. MoHocaxapuabl, IUCaxapuabl, OJIATOCAXapUAbl M IOJIMCAXaPHUBIL.
OOmwmit 1aH cTpoeHHs M (U3UKO-XMMHMUYECKHE  CBOWMCTBAa  YIJIEBOJIOB.
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuasl. 'mapodunbHO-TUAPOPOOHBIE cBOMcTBa. Kiaccudukanus —aunuos.
Tpurmuuepunasl, ¢ochoaunuasl, BOCKH, CTepouibl. buonorndeckue (yHKIUN
munuoB. OO0IMe cBOMCTBa OMOJIOTMYECKHX MEMOpaH — TeKy4ecThb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, MTOJIYIIPOHUIIAEMOCTD.

Hyxneunosbie kucnotel. JIHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIOT.




Hyxneorunpl. Ilpunimn komrementapHoctu. [lpaBuno UYapradda. Crpykrypa
JHK — nBoitnas crimpanb. MecToHaxoxaeHue u ouonornueckue (ynkiuu JHK.
Buner PHK. @yukuun PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudyeckue cBsizu B Moliekyne ATO.
buonornyeckue ¢pynkunu ATO. BoccTaHOBIEHHBIE TEPEHOCUUKH, MX (PYHKIUH B
kietke. Cexsennponanue JJHK.

CrpykTypHas Ouosiorusi: OHOXMMHYECKHE ¥ OMO(PU3UIECKUE UCCIIEAOBAHMS COCTaBa
U IPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYII

2.3

Tunel  KIeTOK:  dyKapuoTHuyeckas W Ipokapuotuyeckas.  CTpPyKTypHO-
(yHKIIMOHATIbHBIE 00pa30BaHUS KIETKH.

Crpoenue mnpokapuoTHUYeCKoW KieTkd. KierouHnas creHka OakTepuil W apxeil.
OcoOeHHOCTH CTpoeHUs TeTepoTpoHON U aBTOTPO(GHOM MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenve u (yHKIMOHMpPOBAHUE >SyKapuoTHdecko kieTku. [lmazmarmyeckas
MeMmOpana (tutazmanemma). CTpykTypa Iuia3MaTUdeckoi MeMmOpaHbl. TpaHcropt
BEIIECTB Yepe3 MIa3MaTH4eckylo MeMOpaHy: naccuBHbIN (nuddysus, obmeruénnas
mudpdy3us), axTUBHBIM (NMEPBUYHBI M BTOPUYHBIM aKTHUBHBIA TPaHCIOPT).
[Honynponunaemocts MeMOpanbl. Pabota HaTpHii-kanineBoro Hacoca. DHJIOLUTO3:
MUHOIIUTO3, (parormTo3. Dk3omuTo3. Kierounas crenka. Ctpykrypa W QyHKIIUH
KJIETOYHOM CTEHKU pacTeHUi, TpuOOB.

Hurommnazma. [{uto3omae. [lutockener. J{Buwkenune nurorniaazmbel. OpraHoUabl KIETKH.
OnHomeMOpaHHBIe OpraHOUABl KIETKH: dHaoIIasMarndeckas ceth (JI1C), ammapar
lonpmxu, TU30COMBI, UX CTpOeHHE U (YHKIMU. B3auMOCBSA3b OJHOMEMOpPaHHBIX
opraHouioB kjaeTku. CTpoeHHe TpaHysIpHOTO peTukyiyma. CHHTE3 pacTBOPUMBIX
OEIKOB. Cunre3 KJIETOYHBIX MeMOpaH. I'magxwmii (arpanymnsIpHBIiN)
SHJOTUIa3MaTHYeCKuid peTukyayM. CekperopHas (QYyHKIUS ammapara | onbIKH.
TpancnopT BemiecTB B KiIeTKe. Bakyonu pacTUTENbHBIX KIETOK. KIEeTOYHBIN COK.
Typrop.

[TomyaBTOHOMHBIE OPTraHOUBI KJIETKU: MUTOXOHIPUH, TTACTUIBL.

Crpoenue u (GYHKIUMM MUTOXOHApUNA W Iuiactuf. llepBuuHble, BTOpUYHBIE U
CJIOXHBIE MIACTU]IBI POTOCHHTE3UPYIOUINX IYKapUOT. XIIOPOTIACTHI, XPOMOILIACTHI,
JIEHKOIIACThI BBICIIUX PACTEHU.

HememOpannbie opranouapl kietku CrpoeHne u  (QYHKIHMM HeMEMOpaHHBIX
opraHouJioB  KjieTtkd. Pubocombl. MukpoduiameHTsl.  MpllIeYHbIE  KJIETKU.
Muxkpotpybouku. Knerounsiii ientp. CTpoeHHe U BUKEHUE KT'YTUKOB U PECHHYEK.
MuxkpoTpy0oukH uTOoIuIa3Msl. LleHTpros.

Anpo. OOCosouka siApa, XpOMATHH, KapuoIUIa3Ma, SIPBIIKH, HX CTPOCHUE U
¢byakiuu. SnepHbiii  OenkoBbIM MaTpukc. [IpoCTpaHCTBEHHOE pPaCHOJIOKEHUE
XpoMocoM B uHTep(hazHoOM sifipe. beiaku XpoMaTuHa — FUCTOHBIL.

Knerounsie Brmouenus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKapHOT
(pacTuTenbHOM, YKMBOTHOM, FPUOHOIN)
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AccuMWISIIMA U JUCCUMWIIALIUS — JIBE CTOPOHBI MeTabosiu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIM M TeTepoTpo(dHBIM. YdacTHe Kuciopoaa B OOMEHHBIX
nporeccax. JHepreTuyeckoe odecrnedyenue kietku: npespameHne AT® B 0OMeHHbIX
nporeccax. @DepMEHTATHUBHBIA XapakTep peakUud KIETOYHOro MeTaboiau3Ma.
depMeHThI, UX CTPOCHHE, CBOMCTBA U MexaHU3M jaeicTBus. Kopepmentsl. Otianuus
(epMEeHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. belku-akTuBaTOpbl M O€NKH-
WHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKUUH OT Pa3IUYHBIX
(axTOpOoB.

[lepBUYHBI CHHTE3 OpraHMYeCKMX BellecTB B KieTrke. dDotocunres. Poib




XJIOpOIIACTOB B mporecce ¢orocuHre3a. CBeroBas u  TeMHOBas  (hasbl.
[IponykTuBHOCTE (poTOCHHTE3a. BimsiHue pa3nuuHbIX (HAaKTOPOB HA CKOPOCTH
¢dorocunresa. 3HaueHue (HOTOCHHTE3A.

XemocunTe3. PazHooOpaszue OpraHM3MOB-XEMOCHHTETHKOB: HHUTPUPHIHUPYIOIIAE
OaxkTepuu, Kenez00aKTepuu, cepoOaKTepuu, BOJOPOJHBIC OakTEepuu. 3JHAYCHHE
XEMOCHHTE3A.

AnaspoOHble opraHusMbel. Bugsl Opokenus. IlpomykTel OpokeHHsT W HX
HCIIOJIb30BAHNE  YEJOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3Mbl KAaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30YIUTEIN OOJIE3HEH.

AspoOHbBIE OPraHU3MBI. ITaIbl YJHEPTETUIECKOTO 0OMeHa. [1oArOTOBUTENBHBIN JTAIl.
['mukom3 — 6ECKUCIOPOIHOE PACIIETUICHUE TIIFOKO3BI.

buosornueckoe OKHUCIEHME, WIM KIETOYHOE JbIXaHHe. Poyib MUTOXOHApHHA B
mporeccax Ouosorndeckoro okucieHus. lluxnmmdeckne peakmuu. OKHCIUTETHHOE
dbochopumpoBanue. I[lpeumymiectBa a’poOHOTO MyTH OOMEHAa BEIIECTB TMeEpes
aHa’poOHbBIM. D (HEKTUBHOCTh IHEPTeTUYECKOT0 0OMEHa

2.5

Peakuun wmatpuuHoro cuHre3a. [IpUHIMI KOMIUIEMEHTAapHOCTH B  PEaKIMIX
MaTpUYHOTO CHUHTe3a. Peanusanust HaciencTBeHHOW uHpopmanuu. ['eHeTnuyeckuit
Kox, ero cBoiicTtBa. TpaHckpunuuss — Marpuusbld cuHTe3 PHK. ITpuHimnesn
TPAHCKPUIILUU: KOMIUIEMEHTApPHOCTb, AHTHUIIAPAJJIEIbHOCTh, ACHUMMETPHUYHOCTb.
Tpancnsmus u e€ sranbl. Yuactue TpancrnoptHeix PHK B Ouocunrese Oenka.
VYcnosus OuocunTeza Oenka. KomupoBanme amuuokucioT. Pombp pubocom B
O6uocuHTe3e Oenka.

Opranuzanys reHoMa y NpoKapuoT U 3YKapuoOT. Peryssius akTUBHOCTH T€HOB Yy
npokapuotT. ['mnote3a omepona (. XKako6, XK. Mano). Perymsmus oOMeHHBIX
Npo1ueccoB B KieTke. KileTounblii romeocTas.

Bupycbl — Hekinerounsle (QOpMBl KM3HM W oOnuratHble mnapasutel. CTpoeHue
MPOCTHIX M CIIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.

Bupychbie 3aboneBaHusi yenoBeka, >XKMBOTHBIX, pactenuil. CIIMJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKUE MTPOOIEMbI

2.6

Knerounsiit mukn, ero nepuoasl u perymsauus. Marepdaza u muto3. OcoOeHHOCTH
MpoLIecCOB, TMpoTekarmux B uHTepdasze. I[loAroToBka KIETKM K JAEJICHHIO.
[IpecunTeTnyecknii (MOCTMUTOTUYECKHM), CHHTETHYECKHMH M IMOCTCHHTETUYECKUM
(TPeMUTOTUYECKHI ) TIEPUOABI HHTEP(A3HI.

Marpuunbiii  cunte3 JHK — pennukanusa. [lpunouner  perummkauuu  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIA  CHUHTE3,  AaHTUNAPAJUIEIbHOCTb.
Mexanusm pemnukanuu JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u
TeJoMepa3a. XPOMOCOMHBIM HAO0Op KIETKH — KapuoTun. JIMIUIOWJHBIA W
rariouHbIl  Habopel  xpomocoM. ['omonoruuynesie  xpomocombl. [lonoBbie
XpPOMOCOMBI.

Jenenne knetku — Muto3. CTaaAuu MUTO3a U MIPOUCXOASIINE B HUX IIpouecchl. THmbl
murto3a. KaprokuHe3 m nutokuHes. buosorndeckoe 3HaueHne MuTO3a. Perymsmus
MUTOTHUYECKOTO IMKIA KiIeTKU. [IporpamMmupyemast keTouHasi THOENb — arnomnTo3.
OyHKIMOHAJIbHAs TEHOMHKA

OpraHI/ISM Kak OMOJIOTHYecKas CHCTEMa

OZ[HOKJ'IGTOLIHLIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OPraHU3Mbl U MHOTOTKAHCBBIC
OpraHHU3MBlI.

CDOpMLI Pa3MHOKCHHA OPraHu3MOB: Oecmonoe (BKJ'IIO‘-IaSI BCFCTaTI/IBHOC) H IIOJIOBOC.
Bugsr 0ecrnooro Pa3MHOXKCHUA: TIOYKOBAHUC, CHOPYJIALNA, (I)paFMCHTaI_[I/ISI,
KIIOHUPOBAHHUC.




[TonoBoe pasmuoxenue. IlonoBbie kineTku, wim ramersl. Meio3. Craauu Meiosa.
IToBenenne xpomocom B Meinose. Kpoccunrosep. buonornueckuii cMbIcii MeHo3a U
II0JIOBOTO Ipouecca. Menos u ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpiieBoe pasurue. ['ameTroreHes y JKMBOTHBIX. IloJIOBBIE Keyessl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KIeTOK. CriepmaTtoreHe3 u oorenes. CtpoeHue
MOJIOBBIX KJIeToK. OrmiofoTBOpeHne U 3MOpPHOHAIBHOE pa3BUTUE >KMBOTHBIX.
CriocoObI OTUI0TIOTBOPEHUS: HAPY)KHOE, BHYTpeHHee. [lapTeHorenes.
WnmuBuyanbHOe pa3BUTHE OpraHu3MoB (oHTOoreHe3). Craauum >MOpuoreHesa
KHUBOTHBIX (Ha mpumepe nsarymku). [Ipobmenue. Tunsl npobnenus. OcobeHHOCTH
NpoOJeHNsT MJIEKONUTAIOMIMX. 3apoJblllieBble JIMCTKU (racTpynauus). 3akiajaka
OpraHoB M TKAaHEW W3 3apOABILIEBBIX JIMUCTKOB. B3aumHOe BimsHuE dacren
Pa3BHUBAIOIIETOCS 3apobiiia (IMOPHOHATIFHAS UHIYKIIMS ). 3aKIaaKa TiaHa CTPOCHUS
JKUBOTHOI'O KaK pe3yJbTaT HEpPapXUYECKUX B3aMMOJCHCTBUI IeHOB. BimsHue Ha
SMOPHOHAIBHOE Pa3BUTHE PA3IUYHBIX (PaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pa3Butue xuBoTHbIX. [locTamMOpuoHanbHblil nepuoa. Ilpsmoe u Henpsamoe
pasButue. PaszButne ¢ wmeramopdo30oM y OECIO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. bHOJOrmyeckoe 3Haue€HUE NPSIMOTO U HENPSIMOTO Pa3BUTHUS, WX
pacrnpocTpaHeHue B mpupojae. TUmbl pocTa )KMBOTHBIX. DakTOPhl PEryisuu pocTa
KUBOTHBIX M uesnoBeka. CTaiuu MOCTIMOPHMOHAIBHOTO Pa3BUTUSL Y >KMBOTHBIX U
yenoBeka. [lepropl OHTOreHe3a yenoBeka.

Pa3mHokenue u pa3ButHe pacteHuil. 'amerodur u cnopoput. Melio3 B ) KU3HEHHOM
nukie pacrennii. O6pa3oBaHue CIOp B Mpoliecce Meio3a. ['lameroreHes y pacTeHUH.
OmiogoTBOpEHHEe W pa3BUTHE  PACTUTENBHBIX  OpraHu3MoB.  JIBolHOE
OIUIOJJIOTBOPEHHE Yy LBETKOBBIX pacTeHud. OOpa3oBaHHME M pa3BUTHE CEMEHHU.
MexaHnU3MBbI PETYIISIUU OHTOT€HE3a Y PACTCHUN U KUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHHUA W Pa3BUTUA I'CHCTUKH KaK HayKH. OCHOBHBIC TEHETUYECKHIE
TIOHATUS n CHUMBOJIBI. I'oMmotornunbie XpOMOCOMEI, AJIJICJIBHBIC T'CHBI,
AJIbTCPHATUBHDBIC IIPU3HAKHU, I[OMI/IHaHTHHﬁ u peuecanHHﬁ IMPpHU3HAK, TOMO3UI'0Ta,
reTepo3nurora, 4ucrasd JIMHUA, FI/I6pI/I,I[BI, T'€HOTHUII, (beHOTI/IH. OCHOBHBIE METObI
T'CHCTUKHU: FI/I6pI/II[OJ'IOFI/I‘ICCKI/II71, HHTOHOFH‘IGCKHﬁ, MOJ'IeKy.]'ISIpHO-FCHCTI/I‘IGCKI/Iﬁ

3.3

Monorubpuanoe ckpemmuBanue. [lepBbiii 3akoH MeHaens — 3akoH €IuHOOOpa3us
ruOpUIOB TIEpPBOTO MOKoJeHus. [IpaBuino nomuHupoBanus. Bropoit 3akon MeHens
— 3aKOH pacHIeIUICHUS MPHU3HAKOB. L[UTONOrMYeckre OCHOBBI MOHOTHOPHUIHOTO
CKpelllMBaHus. ' MMoTe3a YuCTOThHI raMeT.

AHanmuzupyroliee ckpemuBaHue. IIpoMexyTOuHbIl XapakTep HAacleJOBaHUS.
Pacmiensienrue npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUHU.

JuruOpuaHoe ckpemuBaHue. TpeTuit 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HacjeA0BaHus IPU3HAKOB. [{uTOI0THYECKHEe OCHOBBI AUTHOPHIHOTO CKPEIIMBAHMS.
CueruieHHOe HacnenoBaHue npu3HakoB. PaGotrer T. Moprana. CuemieHHoe
HacJeA0BaHUE T€HOB, HAPYILIEHHUE CLIETUICHHUS] MEXIYy TeHaMu. XPOMOCOMHAas TEOPHs
HacCJIeICTBEHHOCTH.

I'enetnka mnosia. XpoMOCOMHBIM MEXaHHM3M OIpEAENICHUs IMoja. AYTOCOMBI U
MOJIOBBIE XpOMOCOMBI. ['OMOraMeTHbIii M rereporaMeTHbld moj. [ eHermyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKOB, CLETUIEHHBIX C ITOJIOM.
Il'enotun kak nenoctHas cucrema. [InefioTponuss — MHOXKECTBEHHOE JCMCTBUE T'€HA.
MHOKeCTBEHHBIN aJlJICIIU3M. BzaumopeiictBue HeaJIEIbHBIX T€HOB.
Komnemenrapuocts. Onucras. [lomumepus

34

BzaumopeiictBue reHotuna u cpensl npu GopmupoBaHuM (eHoTuna. V3MeHYnBOCTb
npu3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE TNPHU3HAKA. BuIbl HM3MEHYMBOCTH:




HEHACJICICTBECHHAS Y HACJIECICTBEHHAS.
MoaundukaoHHasi KI3MEHUYMBOCTb. Poiib cpenpl B (hopMUPOBaHUH MOJU(DUKATMOHHON
n3MeHunBocT. HopMma peakiuu npusHaka. BapuanyoHHBIM ps M BapUaLMOHHAS
kpuBas (B. Moranncen). CBolicTBa MOu(D)MKAITMOHHOW N3MEHYHBOCTH.
T'enoTunmueckas nw3MeH4YUBOCTHL. CBOMCTBA T'€HOTHIIMYECKON HM3MEHUYMBOCTH. BHIbI
TFEHOTUITNYECKON U3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KomOunaruBHas n3MeHUMBOCTb. Meli03 U 1M0JIOBOM MPOLIECC — OCHOBA KOMOMHATUBHOM
W3MEHYMBOCTH. POib KOMOMHATMBHON WM3MEHUYMBOCTH B CO3JaHHM T'€HETHYECKOTO
pa3HO00pa3us B Ipeaenax OJHOro BUJA.

MyranoHHass W3MEHYMBOCTh. BHJIBI MyTanuil: T€HHbIE, XPOMOCOMHBIE, I'€HOMHBIE.
CroHTaHHble M UWHIYIUPOBAHHBbIE MyTallMU. SIepHbIE W LUTOIUIA3MaTUYECKUE
Mytanuuu. CoMaTndyeckue U MOJIOBble MyTaluH. [IpuunHBI BO3HUMKHOBEHHUS MYTalUi.
MyTtareHsl ¥ UX BIUSHUE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO IpOIiecca.
3aKOH rOMOJIOTMYECKUX DPsIA0B B HaciencTBeHHoi mn3meHunBoctH (H.M. BaBuios).
BresepHas N3MEHUYMBOCTD U HACJIEICTBEHHOCTh

3.5

Kapuortum uenoseka. MexayHapoaHasi mporpamMmma MUCCiaeI0BaHus TeHOMa YeJloBEeKa.
Metoapl W3ydeHHS] TEHETHKHA UYEJIOBEKA: TEHEATOTHYECKUH, ONM3HEIOBBIN,
[UTOTCHETUYCCKUH, TOMYIISIIIUOHHO-CTATUCTHYECKUH, MOJICKYISIPHO-TE€HETUUECKH.
CoBpeMeHHOE  ONpeJeNiCHHe TEeHOTUIIA: TIOJHOTEHOMHOE  CEKBEHHPOBAHME,
FeHOTUNUpPOBaHUe, B TOM uyucie ¢ nomombto [II[P-ananmm3a. HacnencrBeHHble
3a007€BaHMs 4YeIOBeKa. | @HHbIE W XpOMOCOMHBIC 00JIe3HM uejoBeka. bomnesnu c
HACIICJICTBEHHON MPEIpacloiOKEHHOCThO. 3HAYEHHE MEIUIMHCKON TEHETHKU B
MPEAOTBPAIICHUN W JICYCHWHU TeHETHYeCKUX 3a0oyieBaHmid uernoBeka. CTBOJIOBbIE
KJIETKU

3.6

JlomecTukanusi U celeKius. 3apoxKIACHUE CENEKIMH U JoMecTukarmu. Yuenue H.A.
BaBuiioBa o 1ieHTpax MpPOUCXOXKICHUSI 1 MHOTO0Opa3usl KyJbTypHBIX pacTeHuid. Poib
CEJIEKIIMY B CO3JIAaHUU COPTOB PACTEHHM M MOPOJ >KMBOTHBIX. COPT, MOpOa, MITAMM.
3aKOH TOMOJIOTUYECKUX PAJOB B HacieacTBeHHON uaMeHunBocty H.M. BaBunoga, ero
3HAYCHHE IS CEJICKIIMOHHON PabOThI.

Metoapl  ceneKIMOHHOW  paboThl. VMICKycCTBEHHBIM  OTOOp: MAacCOBBIH U
WHJIUBUTyaJIbHBIN. OTanel KOMOWHAIIMOHHON CEJIEKIIUH. UcneiTanue
MPOU3BOIUTENCH IO MOTOMCTBY. OTOOD MO T€HOTHITY C TIOMOIIBIO OIIEHKH (DEHOTHUIIA
MMOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIIbio ananu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIeKIMOHHON paloThl. PajananuoHHBIA U
XMMHUYECKUN MyTareHe3 Kak MCTOYHHUK MYTAlMil y KyJbTypHBIX ()OpM OPraHHU3MOB.
Hcnonp30BaHre T€HOMHOTO PEIAKTHPOBAHHMS M METOJIOB pekomOmHaHTHBIX JIHK
JUIS TIOJTY4€HHUS UCXOJHOTO MaTepHaa Jjsl CeNeKIIUU.

[lomyuenune monumion0B. BHyTpuBHIOBas rubpumuzanus. bruskopoacTBeHHOE
CKpelllMBaHue, WM WHOpUIUHT. HepoJcTBeHHOE CKpelrBaHUe, WU ayTOPUIMHT.
I'erepo3uc u ero mpuumHel. Mcnons3oBaHue rerepo3uca B cenekuuu. OtraanéHHas
ruOpunm3anus.  [IpeononeHne Oecriofuss MEXBHIOBBIX THOpuAOB. JlocTibkeHHs
CEJIEKIIUH PACTEHUI U dKUBOTHBIX

3.7

OOBeKThl, UCHONb3yeMble B OMOTEXHOJIOTUM, — KJIETOYHBbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHHW3MBl,  MX  XapaKTepUCTHKA.  TpaJulMOHHas  OMOTEXHOJOTHMS:
xjeborneyeHue, MIOJIyYEHHE KHCJIOMOJIOYHBIX IPOAYKTOB, BUHO/JIENINE.
MuxkpoOuonornyeckuii  cuHte3. OOBEKTBI MHKPOOHOJIOTHYECKUX — TEXHOJIOTHM.
ITpousBoacTBO Oelika, aMUHOKUCIIOT M BUTAMUHOB. MCKycCTBEHHOE OIUIOIOTBOPEHUE.
PexkoHCTpyKIMs SIMLEKIETOK M KJIOHMPOBAaHHWE XUBOTHBIX. METOJ TpaHCIUIaHTALUU
SJIEP KIETOK.




XpOMOCOMHAsi W TIeHHasg WHXEHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHcTpyupoBanue pekomMOuHaHTHRIX JIHK. [locTmkeHuss ©  HEpCIEKTUBBI
XpOMOCOMHOW W  TEHHOW  WHXEHEepHH. MeIUIMHCKHE  OMOTEXHOJIOTHH.
Hcnonp30BaHue CTBOJIOBBIX KIETOK

Cucrema 1 MHOroo0pa3ue OpraHMyeckoro Mupa

buonoruveckoe pazHooOpasue opranu3mMoB. CoBpeMeHHasl CHCTeMa OPraHHYECKOTO
mupa. [lpuHnuns! kinaccu@ukanuu oOpraHu3mMoB. OCHOBHBIE CHUCTEMATHYECKHE
IPYIIIBI OPraHU3MOB.

OC06CHHOCTI/I CTpOCHI/Iﬂ U JXUBHCOACATCIBbHOCTH OJHOKJIICTOYHBIX OpFaHI/I3MOB.
BakTtepuu, apxew, OJHOKIETOYHBIC TPUOBI, OJHOKICTOYHBIC BOJOPOCIH, APYTHE
HpOTI/ICTBI. KOJ'IOHI/IaJ'IBHI)IC 0pFaHI/13MI>I. HBI/DKCHI/IC OJTHOKJICTOYHBIX OpFaHI/ISMOBI
aMEO0OMHOE, KTYTHKOBOE, PECHUYHOE. 3alliuTa Yy OJHOKJIETOYHBIX OPraHu3MOB.
Pa3apaknMocCTh y OJTHOKIETOYHBIX OPraHU3MOB. TakCUCHI

4.2

MHoroknerounsle pacTeHus. B3auMOCBsA3b YacTedd MHOTOKJIETOYHOTO OpraHU3Ma.
TkaHu, opraHbl 1 CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opraHuzma. Opranusm Kak
eauHoe 1enoe. TkaHu pacTeHuil. Tumbl pacTUTENbHBIX TKaHEil: oOpa3oBaTenbHad,
MOKPOBHAsA, TMPOBOJSAIIAs, OCHOBHas, MexaHWdeckas. (OCOOEHHOCTH CTPOEHHS,
(GYHKIMM 1 pacnoioKeHUsl TKaHEel B opraHax pacTeHui

4.3

BereratuBHbple M reHepaTMBHBIE OpraHbl pacTeHH. DYHKIIMU OpPraHOB U CHCTEM
opranoB. Kapkac pacrenuil. /[BskeHME MHOTOKJIETOYHBIX PACTEHUMN: TPOMHU3MBI U
Hactuu. IlornomeHue BOABI, YIVIEKHCIOTO Tra3a U MHUHEpPaJbHBIX BEIIECTB
pactenusamu. Jlpixanue pactenuit. {uddysus ra3oB depe3 MOBEPXHOCTh KIETKH.
TpaHcnopTHBIE CHCTEMBI pacTeHUW. Beigenenue y pacrteHuil. 3ammura  y
MHOTOKJIETOUHBIX pacTeHud. Kyrtukyma. CpeacTtBa NacCUMBHOM M XUMHUYECKOM
3a1uThl. ODUTOHLIMIBL.

Pazgpaxkumocte M perymauus y OpraHusMoB. PasgpakuMocTe W peryiasanus y
MHOT'OKJIETOYHBIX pacTeHUI. POCTOBBIE BEIIECTBA U X 3HAYEHUE

4.5

MHOTroKJIIeTOYHbBIC KUBOTHBIC. B3anMOCBsA3b 4acTell MHOTOKJIETOYHOI'O OpraHusma.
TKaHI/I, Opradbl 1 CUCTEMBI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3ma. OpFaHI/IBM Kak
C€AUHOC LICIIOC. I'omeocras. TkaHU >KUBOTHBIX M YeJIOBEKA. THITBI J)KUBOTHBIX TKAHEH:
SIIUTCIMAIbHAsA, COCAWMHUTCIIbHAsA, MbIIICUHAsA, HCPBHAasd. Oco0eHHOCTH CTPOCHUA,
(bYHKHI/Iﬁ M PACIIOJIOKCHUA TKaHEH B opraHax XMBOTHBIX WM YCJIOBCKaA

4.6

Opranbl U cUCTEMbl OPraHOB >KMBOTHBIX. DYHKIIMM OPraHOB U CHUCTEM OPraHOB.
Omnopa tena opranu3mMoB. CKelleThl OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX JKUBOTHBIX.
HapyxHblii u BHyTpeHHUI ckeneT. CTpoeHHe U TUTIBI COSAMHEHUS KOCTE.
JIBuKeHHEe  MHOTOKJIETOYHBIX OJKMBOTHBIX. IluTanme >kuBOTHBIX. [luTanue
MO3BOHOYHBIX JKUBOTHBIX. [lpixanue kuBOTHbIX. KoxkHoe npixanue. JKabepHoe u
NEroyHoe JbIXaHue.

JIpixaHue 03BOHOYHBIX KUBOTHBIX. DBOJIIOIIMOHHOE YCIOKHEHHUE CTPOCHUS JETKUX
MO3BOHOYHBIX )KHUBOTHBIX. JIpIXaTenbHas cucreMa 4enoBeka. MexaHu3M BEeHTHIISAILUN
NErKUX y NTHUI] U MIEKONUTAOMMX. TpaHCHOPT BEIIECTB y OPraHu3MoB. TpaHcropt
BEILIECTB Yy XKMBOTHBIX. KpoBeHOCHas cucrtema u e€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpalieHus. DBOTIOIMOHHBIE YCIOKHEHUS
CTPOCHHMSI KPOBEHOCHOW CHUCTEMBbl TIO3BOHOYHBIX JKMBOTHBIX. Bblaenenue y
opraHu3moB. Beinenenue y kuBOTHBIX. CokpaTuTenbHble Bakyoju. Oprasbl
BbIJIeIeHUsl. CBSA3b MOJIOCTH Te€Ja ¢ KPOBEHOCHOM M BBIJICIMUTEIIBHOW CHUCTEMaMHU.
Boienenne y mo3BOHOUYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX >KUBOTHBIX.
[TokpoBbI ¥ UX TPOU3BOJAHBIE.

PazapakuMocTh M peryisinus y Opranu3mMoB. Pa3apakuMoCTh y OJHOKJIETOYHBIX




opranu3moB. Takcucel. Pa3npaxuMoCTh U PEryJsus Y MHOTOKJIETOYHBIX PACTCHUM.
PocroBble BenecTBa U UX 3Ha4CHUE.

HepBHas cucrema u peduieKTOpHas peryiasius y MHOTOKJIETOYHBIX IKHBOTHBIX.
HepBHas cucreMa u €€ oTAenbl. DBOJIIOLUOHHOE YCIOXKHEHUE CTPOEHUS HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaGoTka anroputMoB u mporpamMMm uis  SPQPEKTHBHONH (HYHKIMOHAIBHON
aHHOTAaLUU IF€HOMOB, TPAHCKPHUIITOMOB, IIPOTEOMOB, MeTab0I0MOB
MHKPOOPIraHU3MOB, PACTCHHMI, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 31I0POBLC

Opranbl ¥ cucTeMbl OpraHoB yenoBeka. OTnenbl FOJOBHOTO MO3ra MO3BOHOYHBIX
XKUBOTHBIX. Peduiekc u peduiekropHast ayra. be3ycioBHble U YCIOBHbBIE PEQIIEKCHI.
I'ymopanbHas perynsuusi U SHAOKPUHHAS CHCTEMa >KMBOTHBIX M uesnoBeka. JKenessl
SHJOKPUHHOM CUCTEMBI U UX TOPMOHBI. JleiicTBHEe rOpMOHOB. B3anMOCBsA3b HEPBHOU
U DOHIOKPUHHOW cucTeM. [unortamamo-runodpusapHas cucrema. Pedraexkc u
pednexktopHas ayra. be3sycioBHbIe U YCIOBHBIE pedIeKCh

5.2

3ammTa opraHu3ma oT OomnesHei. MMmyHHas cucrtema uvenmoBeka. KieTouHbli u
TyMOpPAJbHBIM  MUMMYHUTET. BpoXn€HHbIN, npuoOpeTéHHbIH crnennduyecKkuit
nuMMyHuter.  Teopust — KIOHaJbHO-celeKTUBHOTO  uMmmyHuTera  (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurensHble OTBETHI OpraHu3sMoB. Poib
BPOKJIEHHOTO IMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUI
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KposenocHas cucrema u e€ opransl. Cepjie, KpOBEHOCHBIE COCYIIBI M KpoBb. Kpyru
KpoBooOparenus. PaboTa cepara u e€ peryasius
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Jpixanue dvenmoBeka. [uddysust razoB depe3 MOBEPXHOCTh KIETKH. JlpIxaTelbHas
cucTtema yenoBeka. /[pixarenbHas HOBepXHOCTh. Perynsauus npixanus. JpxaTenbHbie
00BEMBI
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[MumeBaputensHas cucrema uyenoBeka. OTAenbl MUIIEBAPUTENBHOIO TpaKTa.
[TumeBaputenbHbIe jKee3bl. BHYTpUIIONIOCTHOE U BHYTPUKIETOYHOE MUIIEBAPEHUE
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IToxkpoBel u wux mpousBoaHbie. Opranbl BbiaenaeHus. [louku. CrtpoeHue u
¢byHkroHupoBanue HedpoHa. OUIbTpalys, CeKpelns 1 00paTHOE BcachIBAaHUE KaK
MEXaHHU3MBbI paboThl OpraHoB BblaenaeHus. OOpa3zoBaHHe MOYH Y YEJIOBEKa

5.7

JIBikeHHe denoBeKa: MblnieuyHas cuctema. CKeJIeTHbIE MBIIIIBI U MX padoTa.
CTpoeHue U TUIIbI COSAMHEHUS KOCTEH

TeOpI/ISI 9BOJIIOIMH. Pa3BuTre )XKM3HHU HA 3emie

OposonoHHas Teopus Y. JlapBuHa. [Ipeanocbulku BO3ZHMKHOBEHHUS JapBUHHU3MA.
Kusnb n HayuHas nestenbHOCcTh Y. JlapBuHAa.

JBuxymue cuibl dBomonuu BuaoB mo Y. JlapBuHy (BbICOKass MHTEHCUBHOCTH
pa3MHOXEHHsI ~ OPraHM3MOB,  HACJIEJICTBEHHAas HW3MEHYMBOCTb, Ooppba  3a
CYIIIECTBOBaHHE, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunteTnueckoi Teopuu sBomtouun (CTD). HeiitpanbHas Teopus
sBomoni. CoBpeMEeHHasl HBOJIIOIIMOHHAS OHOJIOTHA. 3HAYEHUE SBONIOIHOHHON
Teopuu B HOPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tomymnsius Kak 31eMeHTapHas eauHHUIA 3BoJonnud. COBpEMEHHBIE METOIbI OLICHKU
TeHETHYECKOTO pPa3HoO0Opa3us M CTPYKTypbl nomynsauuil. M3menenune renodonma
HNONYJISIMM KaK DJIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TI€HETHUYECKOIO
paBHoBecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble (HaKTOPhI (ABMXKYIIME CHIIBI) SBOJIOLNUU. MyTallMOHHBIA MpoIiecc.
KomOunaTiBHas u3MeHYMBOCTh. Jlpeil) TeHOoB — ciyuyaiiHble HeEHanpaBJIEeHHBIE
M3MEHEHMsI 4acToT ajulened B momymsuusix. O¢¢ekT ocHoBarens. Murpaluu.




W3omsiumst  momynsinmid:  reorpaduyeckas  (IpoCTpaHCTBEHHast), OuoornyeckKas
(perpotyKTUBHAs ).

EctecTBenHslit 0TOOp — HampaBisoUi pakTop 3BoIOHH. POPMBI €CTECTBEHHOTO
oTOOpa:  JBIKYLIMH, CTaOMJIM3UPYIOIIWK, pa3pbIBAIOUIMA  (IU3PYITHUBHBIN).
[TonoBoii oT6Op.

[Tpucroco6IeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOABOJIONNHA. Bo3HHKHOBEHNE
MPUCTIOCOONCHUH Y OpraHm3MoB. Apomopdo3bl W wuauoamantanuu. [IpumMepsl
npucrocobNeHnid 'y  opranm3mMoB.  OTHOCHUTENBHOCTh  MPHCIIOCOOJICHHOCTH
OpraHu3MOB.

Bun, ero «kputepunm U cTpykTypa. BupooOpasoBaHue Kak — pe3yabTaT

MUKpO3BOJifoUnU. M3onauus — ximrodeBoi (akrop BuaooOpazoBanus. Ilytu u
croco0bl BUA000pa3oBaHus: ajuionaTpuyeckoe (reorpauieckoe), CUMIATPUUECKOe
(3K0JI0THYECKOE), «MTHOBEHHOE (monumionAn3ays, rudpuan3anus).

JUIMTENbHOCTD HBOJIIOLIMOHHBIX MTPOLIECCOB.

Mexann3mbl GopMHUpOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp »BosonMoHHON Ounosiornu B pa3pabOTKE HAydHBIX METOJOB COXpPaHEHHs
Onopa3zHooOpa3uss. MHUKPOIBOITIONUS W KOABOJIOIUS TIAPA3UTOB W HMX XO3S5EB.
Mexanu3mbl (popMHpOBaHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CIOCOOBI OOPBHOBI C
Hel
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Metoapl W3yd4eHHS MAaKpO3BOJIONHMH. [laneoHTONOrHYecKne METONBI HM3Y4eHHS
sBommonuu. [lepexonnbpie Gopmbl 1 PUIIOTEHETHUECKHE PSAAbI OPTraHU3MOB.
buoreorpaduueckne meronsl u3ydeHus sBosonuu. CpaBHeHHE (Gropbl U ¢ayHbI
MaTepuKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emnu. Bunmbl-sHAEMHUKHA H
PEJUKTBHI.

OMOpHOJIOTHYECKHE U CPAaBHUTEIBHO-MOP(HOJIOTUYECKHE METOAbl  M3y4YCHHS
3BOMIONMH. ['€eHeTHuyeckre MEeXaHM3Mbl HBOJIIOLMU OHTOTE€HE3a U  TOSBJICHUS
SBOJIIOIIMOHHBIX  HOBIIECTB.  ['OMOJIOTMYHBIE UM  AHAJOTHYHBIE  OpraHbl.
Pynumenrtaphbie Oprasbl u aTaBU3MBI. MouiekynsipHO-Te€HETUYECKHE,
OMOXMMHYECKHE M MaTeMAaTUYECKUE METOJbl U3yUeHUs SBOIOIUH. | OMOJIOrHYHbIe
redbl. COBpeMEeHHbIE METO/IbI TOCTPOEHUS (PUIIOTC€HETUYECKUX JePEBbEB.
XPOMOCOMHBIE MYTAIIMH U SBOJIIOLIMSI TEHOMOB.

OO6mwme 3akoHOMEpHOCTH (TMpaBmia) HSBoJONHH. HeoOpaTUMOCTh 3BOJIIOIUH.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB SBOJIIOIUH
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HayuHble runore3bl NpOMCXOXKAEHUS JKU3HU Ha 3emiie. AOMOreHe3 U MaHCIepMHUs.
JloHay4Hble TNPEACTaBICHUS O 3apOXKACHUU >KU3HU (KpeaunoHusMm). I'mmoresa
IIOCTOSIHHOTO CaMO3apOXICHUs >KU3HU U €€ onposepskeHue onbitamu @. Penn, JI
Cnannanuanmy, JI. ITacrepa. I[IpoucxosxaeHne »xu3Hu 1 acTpoOUOJIOT UL,

OcHOBHBIE 3Tanbl HeopraHudeckoil spomtonuu. [lnanerapHas (reosioruueckas)
HBOJIFOLMSA. XUMHUUYECKasi 3BOJIONMs. AOHOreHHBI CHHTE3 OPraHMYECKUX BEIIECTB
u3 Heopranumdeckux. OnbiT C. Mwinepa u I'. FOpu. Ob6pa3oBanue noiauMepoB U3
MoHOMepoB. Koanepsarnas runoresa A.M. OnapusHa, rumore3a INEPBUYHOTO
oynboHna JIx. XonaeitHa, reHeTnueckas runoresa ['. Ménnepa. Pubosumsr (T. Uek) u
runote3a «mupa PHK» V. I'mnbepra. @opmupoBanue MeMOpaH M BO3HUKHOBEHHE
IIPOTOKJIETKH.

Hctopuss 3emsmm m meronpl €€ u3ydeHus. VIckomaemble OpraHMYECKHE OCTATKU.
I'eoxponosiorust u e€ Meroapl. OTHOcUTENbHAs M aOCONIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHoIOrNUecKas 1mKaaa: 30Hbl, IPbl, IEPUOIBL, ATIOXU.

HavanpHbple sTansl opraHuueckoil spomonuu. llosiBieHne u 3BosrONMS MEPBBIX
KJIETOK. OBoionuss  MeTabonm3Ma. BO3HUKHOBEHHWE  TEPBBIX  DKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKHM KaK aHaJor IMEepBbIX HAa 3emiie COOOIIEeCTB.




Crpomaronutsl. [IpokapruoTsl U 3YKapUOTHI.

[Ipoucxoxnaenue 3ykapuoT (CUMOMOTeHe3). OBOJIIOIMOHHOE MPOUCXOXKICHUE
BUpycoB. [IpoucxokaeHHe MHOTIOKJIETOYHBIX OpraHu3MOB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATAITBI SBOJIIOIUH BBICIIUX pacTeHuil. OCHOBHBIE apoMOP(O3bI PaCTCHUH.
Beixon pacrenuit Ha cymy. [losiBaeHHE CIOpOBBIX PAacTEHHMH M 3aBOECBAaHUE MMHU
cyun. CemeHHble pacTeHus. [IporcxosxieHne IBETKOBBIX PACTEHUH.

OCHOBHBIE ATAITbI BOJIIOIHHN KHUBOTHOTO MUpa. OCHOBHBIE apOMOP(O3bI JKUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — TIOSIBJICHHE COBPEMEHHBIX THIIOB. [lepBbie
XOp/0OBbI€ XKUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS MMO3BOHOYHBIX. [Ipoucxoxnenue
ampubuii u pentunuit. IIpoucxokaeHre MIIEKONMUTAOIMMUX W OTUIL. [IpuHIIUD
KIroueBoro  apomopdosza. OcBoeHue OECMO3BOHOYHBIMU U TMMO3BOHOYHBIMU
KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emiie MO dpaM M MEpPHOJAM: apXel, MPOTepo30H, Maneo30i,
Me303011, KaitHo301. OO0I1as XapakTePUCTHKA KIMMaTa U Te0JIOTHYECKUX MPOIIECCOB.
[losiBneHue u pacuBeT XapakTEPHBIX OPTaHU3MOB. YTIIe00pa3oBaHUE: €ro yCIOBUS U
BIIMSIHUE Ha Fa30BBIl COCTaB aTMOC(EpHI.

MaccoBble BBIMHpPaHHUS — 5KOJOTMYECKHE KpHU3UChl mpouwioro. I[lpuyusbl U
CJIEICTBUSI MAacCOBBIX BbIMUpaHHM. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HC, €ro
0COOEHHOCTH
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Pazgenst m  3amaum  anTpomosiorud. Mertoasl aHTpomosioruu. (CTaHOBIIEHUE
MIpe/ICTaBICHUH O MPOUCXO0XKIeHUH yeroBeka. CoBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4yenoBeKka C KUBOTHbIMH. CHcTeMaTHYecKoe I0JI0XKEHHE YeJIOBeKa.
CBuzerenbcTBa  CXOJICTBA  4YelloB€Ka € HKUBOTHBIMHU: CpPaBHUTEJIBHO-
MOpP(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (U3HOTIOTO-OMOXUMUYECKUE,
noBeAeHYeckue. OTINYUS YeoBeKa OT KUBOTHBIX. [IpsSIMOXOXKIeHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOW CHUTHAJIbHOM
CUCTEMBI.

JBuxymue cuibl  (QakTopbl) aHTPOINOTeHe3a: OHOJOrMYecKHe, COLHUaIbHbIC.
CootHoleHre OMOJIOrMYECKUX U COIUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaJAMMU AHTPOIOTeHEe3a. ABCTPAJIONUTEKH — JABYHOTHE MPEAKH JIIOJEH.
UYenoBek yMmenblid, IEpBbI€ U3TOTOBJICHUS Opyauid Tpyaa. UenoBek NpAMOXOAsSIIui U
MepBBIN BBIXOH JrOACH 3a mpeaenbl Adgpuxu. UenoBek reiaenbOeprckuii — oOmmia
MpeIoK  HEeaHAEepPTAlbCKOro  4YeloBeKka M dYeloBeKa pa3yMHoro. YenoBek
HEaHJEPTAIbCKUM KaK BHJA JIOACH XOJOJHOrO Kiumara. YenoBek pa3yMHBIN
COBPEMEHHOTO THUIIA, JICHUCOBCKUN YENOBEK, OCBOCHHE KOHTHHEHTOB 3a Mpe/elaMu
Adpukmu.

DBOJIOLHUS COBPEMEHHOT0 ueioBeka. EcTecTBeHHBIN 0TOOP B MOMYMSAIUAX YETOBEKa.
MyranuoHHslii nporiecc U nonuMopdusm. [lomymsiioHHBIE BOJIHBI, Apeid T'eHOB,
MuUrpanus u «3¢pHeKkT oCHOBATEN» B MOMYNISLHUIX COBPEMEHHOTO UeIOBEKa.
Uenoseueckne pacel. [lonarue o pace. bousbline pacel:  eBpomneouiHas
(eBpasmiickas), aBcTpaso-HErpouHas (IKBaTOpHaIbHAsl), MOHIOJIOUHAS (23UATCKO-
amepukaHckas). Bpems u myTm pacceneHus uenoBeka NO TuiaHeTe. EAMHCTBO
yenoBedeckux pac. Haydynas HecocTositenpHOCTh pacu3ma. [IpucmocoOieHHOCTh
YelnoBeKa K Pa3HbIM YCJIOBHUSM OKpYyKaroled cpensl. BnusiHue reorpaduueckoit
cpensl U aperida reHoB Ha MOPGOJIOTHIO U (DU3HOJIOTHIO YeTOBeKa

OKOCHUCTEMBI U MMpUCymuec MM 3aKOHOMCPHOCTHU

Pazgensl u 3a7a4n SKOJIOTHH. CBsI3b KOJIOTUH C APYIrdMH HaAYKaMHU.
Metoasl 3konoruu. lloneBwie Ha6J'IIOIlCHI/I$I. 3KCHepI/IMeHTLI B OKOJIOTHH:




MpPUPOJHBIE ¥ JabopaTopHble. MOJENIUpPOBaHUE B OJKOJOTUU. MOHHUTOPHHT
OKPYKAIOIIEH CpeJIbl: IOKAThHBIN, pErHOHATBHBIN U T100aJIbHBIN
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Okonorndyeckue (HakTopel W 3aKOHOMEpHOCTH uX jeictBus. Knaccupukarms
HKOJIOTUYECKUX (PAKTOPOB: abMOTHUYECKHE, OMOTHYECKHe, aHTpororeHHsie. OOmue
3aKOHOMEPHOCTH JACHCTBHUS dKoJornueckux ¢aktopos. IlpaBmimo muuammyma (K.
HInpenrens, FO. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTCHOOMOHTHBIC
OpraHU3MBl.

AbuoTtnueckue (akropel. CBET Kak 3KoJormueckwii ¢axtop. JleldcTBHe pa3HBIX
YYaCTKOB COJIHEUHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTMUYECKUE IPYNIbl PACTEHUHN U
YKUBOTHBIX M0 OTHOIIEHUIO K cBeTy. CUTHanIbHas poJib cBeTa. POTONEPHOU3M.
Temnepatypa kak 3kosiornueckuil ¢akrop. JlelicTBue TemmnepaTypsl Ha OpraHU3MBbl.
[lolikunorepMHbIe U TOMOHOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHU3MBl.

Bnaxnocts kak 3konornyeckuit  ¢axrop. IlpucnocoOnenuss pacTteHud K
NoJIep>KaHnio0 BoJiHOTO OanaHca. Kiaccudukanys pacTeHuil o OTHOIIEHUIO K BOJIE.
[Ipucnioco6nenust KUBOTHBIX K H3MEHEHUIO BOJJHOTO PEXXHUMA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HAa3e€MHO-BO3MAYILHAas, IOYBEHHad,
ryOMHHAs  TOANOYBEHHAs,  BHYTPHUOPraHU3MEHHasl. OU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefl 00uTaHus OpraHu3MoB. [Ipucnocobnenust Opranu3MoB K KHU3HU B
pa3HbIX cpeaax.

buonoruueckue purmbl. BHemHue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJUYHBIE
puTMbl. [IpHCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM YCIOBHUH
AKHU3HU.

Kuznennsie ¢dopmbl opranuzmoB. [lonsarue o >xu3zHeHHoW (opme. JKu3HEHHBIE
(GopMBl pacTeHUil: JAepeBbsl, KYCTAPHHKH, KyCTapHUYKH, MHOTOJIETHHE TpaBbl,
oJlHOJIeTHUE TpaBbl. JKU3HEHHbIE (DOPMBI KHBOTHBIX: I'MIPOOMOHTHI, F€OOMOHTBHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue dakTopbl. Buubl OHOTHYECKMX B3aMMOJEHCTBHMA: KOHKYPEHITUS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opmsel. Ilapazutusm, koomnepauus, MyTyalu3sM,
KOMMEHCAJIA3M (KBapTHPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJICHCTBUA  (Tommueckue,  ¢opuyeckue,  ¢dadpuueckue).  3HAYCHHE
OMOTHUYECKUX B3aMMOAEHCTBHI /IS CYLLIECTBOBAHUS OPIaHU3MOB B cpelie OOMTaHusI.
[TpyHIMI KOHKYPEHTHOT'O UCKIIIOYEHHUS
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DKOJOTUYECKHE XapakTepucTUku mnonynsuuu. [lomymsmus kak Ouojorudeckas
cucteMa. Ponb HEOTHOPOAHOCTH cpeibl, GU3MYECKHX OapbepoB U OCOOECHHOCTEH
OuoNOruM BHUAOB B (POPMHPOBAHHM MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIHIA.
OCHOBHBIE TIOKa3aTeNM MOMYJSIUU: YUCIECHHOCTb, IUIOTHOCTh, BO3pacTHas U
10JIOBAsi CTPYKTYPa, POKAAEMOCTb, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUT'PAILIUSI.
DKoJyioruyeckass CTpyKTypa mnomymsiquu. OLEHKa YWCIEHHOCTH MOIYJISALMH.
JlvHamuka monysmAnMUM U €€ peryisanusa. bHOTHYECKHMH NOTEHUMal MOIYJISUU.
MogenupoBanue AMHAMUKHA NOMYJsiuu. KpuBble pocTa YMCIEHHOCTU MOIYJISILIUU.
KpuBbie BbDKHBaHUA. Perymsimuss YHCIEHHOCTH TOMYyISIU: polb (HaKTOpOB,
3aBUCSIIMX W HE 3aBUCANINX OT TUIOTHOCTU. DKOJOTMYECKUE CTPATETUH BUIOB (I- H
K-ctparerunm).

[Tonsitne 06 skojorudeckoit Huile Buga. Mectoobutanue. MHOTOMEpHAss MOJETh
akosiornyecko Humm Jk.M. XarunmHcoHa. Pa3mepsl 3KOJOrMYECKOW HMILH.
[ToreHumanpHas U pealM30BaHHAsL HUILLIU.

Bua xak cucrema nonynsiuuid. Apeanbsl BUIOB. BUIbI U UX KM3HEHHBIE CTPATETHUU.
3aKOHOMEPHOCTH TMOBEJAEHUS W MUTPALMI KUBOTHBIX. buHosornueckue WHBa3UU
YY)KEPOJHBIX BUJIOB
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CoobmecTBa opranu3MoB. buonenos u ero crpykrypa. CBs3u MEXy OpraHM3MaMu
B Owomenose. DOxocuctema Kak OTkpbiTas cucrema (A.Jlx. Tencmm).
OyHKIMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOAYLEHTBI, KOHCYMEHTHI,
penyneHTsl. Tpoduueckue ypoBHH. Tpoduyeckue menu U cetd. AOHMOTHUYECKUE
6moku skocucteM. [louBbl M MBIl B sKOocHcTeMax. KpyroBopoT BellecTB M HOTOK
SHEPrUM B 3KOCHCTEME.

OcHoBHbBIE MOKa3aTeau 3KOocHUcTeMbl. buomacca M mpoAykuus. OKOJOTHYECKHE
MUpaMH/Ibl YuCell, OMOMAacChl U SHEPTUH.

HanpaBnenHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB — CyKUeccuH. llepBuuHble U
BTOPUYHBIE CYKIIECCUU U MX NMPUYMHBL. AHTPOIIOTEHHbIE BO3JIEUCTBUS HAa CYKLIECCHH.
KnumakcHoe cooOuiectBo. bropasHooOpazue M MonHOTa KpyroBOpoTa BELECTB —
OCHOBA YCTONYMBOCTH COOOIIIECTB.

[Ipupoansle SKOCHUCTEMBI. AHTPONOrE€HHbIE HSKOCHUCTEMBI. ATpo3KOCHCTEMA.
ArponeHo3s. Paznnums Mexxy aHTpONIOT€HHBIMU U IPUPOIHBIMH 3KOCHUCTEMAaMHU.
VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas ¢uopa u
¢ayna. CunaHTponuzanus ropojackoi ¢aynsl. bruonormueckoe u Xo3siiiCTBEHHOE
3HaYEHUE arpod’KOCHCTeM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B SKOCUCTEMAX.

[lepeHoc »HEpruM M BEIIECTB MEXKIY CMEXKHBIMH SKOCHCTEMaMH. Y CTOWYHMBOCTH
OpPraHU3MOB, MOMYJISAINI U IKOCUCTEM B YCIOBHSIX €CTECTBEHHBIX M aHTPOIIOT'€HHBIX
BO3/ICUCTBUI

7.5

buochepa — oOmermanerapHas oOosiouka 3emiid, TJe CYIECTBYeT WU
cymecTBoBaia wu3Hb. Yuenue B.U. Bepranckoro o 6uocdepe. O6mactu 6mochepnr
u eé coctaB. JXKuBoe BemiecTBo 6uochepsl u ero GyHKIIHH.

3aKoHOMEPHOCTH cymiecTBoBaHus Ouochepbl. OcobernHoctu Ouochepsl Kak
ro0anbHOM 3KOCHCTeMBI. J[nHamuueckoe paBHOBecue B Omocdepe. KpyroBopoTsl
BEIIECTB U OMOTCOXMMUYECKHE IUKIIBI (Yyriiepoa, a30Ta). PUTMUYHOCTE SIBJICHUH B
ounocdepe.

3onanbHOCTE Onochepnl. I[lonstne o Ouome. OCHOBHBIE OMOMBI CyIIM: TYHIIpPA,
XBOWHBIC Jieca, CMEIIAHHbBIC W ITUPOKOJIMCTBEHHBIE JIeca, CTEIN, CABAHHBI, ITyCTHIHHU,
TPONIMYECKUE JIeca, BBICOKOTOpbs. KiMMaT, pacTUTENbHBIA W KHUBOTHBIH MHP
OMOMOB CYIIIH.

CrtpykTypa W (yHKIMS >KMBBIX CHCTEM, OIICHKA WX PECYpPCHOTO MOTEHIMAIa |
onochepHbIX GYHKITUN

7.6

DKoJIornyeckue KpU3HMChbl W MX INpUuuHbL. BoszneilicTBue uenoBeka Ha Ouocgepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OxpaHa BO3AyXa. 3arpsi3HEHUE BOJIHOM CpEnBbI.
Oxpana BOoAHBIX pecypcoB. Paspymienne nouBbel. OxpaHa IOYBEHHBIX PECYpCOB.
W3meHeHue kaumara.

AHTpONOIreHHOE BO3ACHCTBHE HA pACTUTENBHBIH M KMBOTHBIM Mup. Oxpana
PacCTUTENBHOIO W JKUBOTHOrO Mupa. OCHOBHBIE HPHUHLMIIBI OXpaHbl IPUPOJBI.
Kpacubie xkHuru. Ocobo oxpansemble mnpupoansie Tteppuropun (OOIIT).
boranndeckue canpl U 300J0THYECKUE TTAPKU.

OcHOBHBIE TNPUHIUINBI YCTOMYMBOTO PAa3BUTHsI YEJIOBEYECTBA U NPUPOIBI.
ParmonanbHOE MpUPOIONIONb30BaHUE U COXPAHEHUE OMOJIOTHYECKOTO Pa3HOOOpasus
3emun
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