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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070rHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoyorus» U OCHOBHBIX MOJIOKEHUHN (enepanbHOl paboueil mporpammbl
BOCTIUTAHMS.

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEeHHO-HAYUHBIE MPEAMETHIY.
Cormacao mnonoxenusim OI'OC COO mnpodwibHble y4eOHBIC MpPEIMEThI, H3y4aeMble Ha
yriayOnEHHOM YpOBHE, SIBIISIIOTCS criocoboMm muddepeHnuanud o0ydeHusl Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX MIPEIMETOB JOJIKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE PEIlICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOH OOJAacTH HAy4YHOTO 3HAHHSA,
CBS3aHHOTO C OWOJNOTHEN, MEAMIIMHON, SKOJOTHEH, MCHUXOJOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér nmpencraBiieHre O LEIH U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruomorus» Ha yriyOI€HHOM ypOBHE, ONpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHME, €r0 CTPYKTYpUpPOBAaHUE IO pa3jeliaM M TeMaw,
pacmpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEIAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0OydJarommuxcsi. B mporpaMMe mo OHONOTHH peali30BaH MPHHIIHIT
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O00IIero o0pa3oBaHus,
Omaromaps uyeMy [pPOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyIoIlee  pPa3BUTHUE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUIECKOTO MBIIUICHUS, MPEICTaBICHUA O 370pOBOM 00Opasze KH3HH, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpyXarolled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO K mIaHUpYeMBbIM JHYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXcs M0 OCBOCHMIO COZAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebHsbiil npenMer «buooTHS» HAa YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUs 3aBEpIIacT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa pacIIMpeHue U yriyOsieHne 3HaHui
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
SMOPHONIOTUN U OUOJIOTHM Pa3BUTHs, T€HETUKHU, CEIEKIMH, OMOTEXHOJOTHH, BOJIOLHUOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX U OpPraHU3aLUsAX CpelHero npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro CoJepXKaHHs
COCTaBIISIET CHUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHUH OOYUYArOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/esoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kmaccax 3T 3HaHUS MOTYYaroT pa3BUTHE. Tak, pacIUpeHsl U yriayOaeHb
OMOJIOTUYECKHE 3HAHUSA O PACTEHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
O0MMX 3aKOHOMEPHOCTSIX IKH3HH, JOMOJHHUTEIBHO BKJIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



MPUKIATHOTO M MOMCKOBOTO XapaKkTepa, KOTOPhIE MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
MOCIIEAYIOMIETO BhIOOpa mpodeccun. Bo3mokHa Takke MHTETpanus OMOJIOTHYECKHX 3HAHHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (QU3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM W 3BOJIOIUOHHBIN MOAXOABI K U3ydeHHI0 Ouonornu. COrjacHO UM, H3y4aroTCs
CBOMCTBA UM 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KMUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluHy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3y4arOTCS OCHOBBI MOJIEKYJISPHOM M KJIETOYHON OHOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUN, OMOTEXHOJOTHH M CHHTETHYCCKON
OMoJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4yaroTcsi SBOJIOIMOHHOE YY€HHUE, OCHOBBI SKOJOTHH U
ydeHue o omocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOI KapTUHBI MHpa, 3HAHUH O CTPOCHUH, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HayYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIIECOBAHUAX B OMOJOTHH, MPHUKIAIHBIX aCMeKTax
Ouonornyeckux 3HaHWi. [ pa3BUTHS W MOANEpKAHUS WHTEpeca O0yJaromuXcs K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHON
obsacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX YUEHBIX B pEIICHUE BaXKHEHIIMX
OHMOJIOTUYECKHUX M HKOJIOTHIECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJa/ICHUE
O0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra U NPHOOPETeHUE YMEHUN UCIOJIb30BaTh ATH 3HAHUS B (JOPMUPOBAHUM WHTEpECa
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY yueOHOr0 3aBeIeHUs sl POAODKEHUS OHMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTtuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrnieunBaeTcs pelIeHuEM CIEIYIOIMNX 3a1au:

OCBOCHME  OOYYalOIMUMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYIH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHu3M, OIS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBI:
MCCJIEIOBATEILCKUMU METOAaMH OHOJIOTMUECKHUX HayK (MOJIEKYJISAPHOU M KJIETOYHOU OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKOU
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B TMpHpojae (HAOMIOACHUE, U3MEpEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(GOPMAIIUIO; TTOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXKAY PpPa3BUTHEM OHOJOTHHM U  COIHAJLHO-
HKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH YelIOBEYEeCTBA; OIEHMBATh IOCIEIACTBHS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M  COOMIONATH MEpHI
npodHIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHUi, MpaBUia MOBEJCHHUS B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE y 00YYaIONIMXCSl MHTEIUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEel OHMOJIOrMYeCcKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HCCICAOBAHUM, pelIeHUss OWOJIOTUYECKUX 33134, MOJAEIHPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMS K JKUBOM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHUS B TPUPOAE; WHTETPALUN €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS M 3I0POBbS OKPYXKAIOIMIMX JIOACH (COOMIOACHHUS Mep
npoQUIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX TPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCIOBUH MJIi OCO3HAaHHOTO BBIOOpAa OOYYAIOUIMMHCS WHIUBHIYaTHHON
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MmocienyromeMy IpodecCHOHATBHOMY
CaMOOMPEIEIICHUI0, B COOTBETCTBUU C HHIMBUIYaJbHBIMA MHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO01iee ymucliO YacoB, OTBEACHHBIX Ha HM3yuyeHUE OHMOJOTMU Ha YriyOJIE€HHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M  CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIEIU(PHUKH €ro COJIEpKaHHWsS M HAIpPaBICHHOCTH Ha MPOJOIDKEHHE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOy4YEHHH OMOJIOTMM HA YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEICHUE J1AaObOpaTOPHBIX M TMpakTHUeCcKuX padoT. Takke yuyacThe oOydalommxcs B
BBIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKUX  paboT, TeMmaThka KOTOPBIX
OTIpeNieNIIeTCsl YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku u u3ydaemble UMH MpoOiembl. DyHIaMEHTalbHbIC, MPHUKJIAAHbIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannpie c¢ Ouonorueil. 3HaueHue OWOJOTMH B MPAKTHUYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpPaHE
PUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, U. . MeunukoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosgoruu. CBONMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOIO COCTaBa, MJUCKPETHOCTb M LIEJIOCTHOCTb, CIIOKHOCTh U  YHOPSAJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
U3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alld JKHUBBIX CHCTEM: MOJEKYJISPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OroreoneHOTHYECKHif),
6uocdepHsbiil. IIporeccsl, NPoOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, usydaroniue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbix cucteM. Meroabl Ouonormdyeckod Hayku. HaOmronmenue, usmepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o0 3aBUCUMONH M HE3aBHCHUMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBEpHOCTh. Pazdpoc B Ouonornueckux JaHHbIX. OlieHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysbTaToB. [IpHUnHbBI MCKaXKE€HUSI PE3yJIbTAaTOB AKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuuper u cxembl: «OCHOBHbIE TPU3HAKH JKU3HU», «bHOJOrHMYeckre cucTteMsly,
«CBoOJiCTBa )KMBON MaTepun», «Y pOBHHU OpraHU3aLMM KUBON MPUPOAb», «CTpOeHNE )KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHHUs )KUBOH IPHUPOJIBD».

O6opynoBanue: 1abopaTtopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. buosiorusi KieTrku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KAK pacTBOPUTENS], pPEareHTa, y4acTue B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYIISILUN.
MuHepaibHbIE BEIIECTBA KJIETKHU, UX OHOJIOTHYecKasi pojib. Poiib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuyHas, yeTBepTUUYHAs CTPYKTypbl. [JleHarypamus. CBoiicTBa O€NKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkum 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIJIEBOJOB.

Jlununpl.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukanusa — aunuios.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenune HykienHoBBIX KucaoT. HykieoTunusl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorus: OMOXUMHUYECKHEe U OMO(pU3MYECKHE HCCIEIOBAHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«PacnpeneneHrne XMuMUYECKHX 3JIEMEHTOB B JKUBOW MPUPOIEN.



Tabmuuel u cxembl: «llepuoguyeckass TabmuIa XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMu4eckas mocyzia u 000opy10oBaHUE.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass M IMpokapuoTuyeckas. CTpyKTypHO-(yHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenne u (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTKH. [Inmasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(epBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcmopT). [lomynponunaemocts memOpanbl. Pabora
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[utomnazma. [{utozons. Llutockener. J[Bwkenue uutomiaazMbl. OpraHoOUIbl KIIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus oenkos 6 JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHymsipHBIi)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KineTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMUM MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIOXXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOMIACTBI  BBICHIMX
pacTeHUN.

Hemem0Opannbie opranoussl kietku CtpoeHne M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
kietku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEUHbIX KIemOK.
MukpoTtpybouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BikiatoueHus.  CpaBHHUTEIbHAas  XapaKTEPUCTUKA  KIETOK  DYKApHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOMN
KJIeTKn», «CTpOeHUE pacTUTENBbHON KiIeTKn», «CTpoeHHe MUTOXOHAPUMNY, «Snpo», «CtpoeHune
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l/3yueHue CBONCTB KJIIETOYHOU MEMOpaHBI.

JlaGopaTopnas pabGora «/ccienoBaHue Ia3mMosn3a M AENaasMojn3a B PaCTUTENBHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB M NPeBpallleHNe YHEPTUM B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue AT B 0OMEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakuui KIeTOYHOro merabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKMX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonnoeo yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, C3., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTPU(PHULUUPYIOIIHNE
OaxTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTepuH. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiInmpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnou ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 OOMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl m cxembl: «PoTocUHTE3», «IDHEpreTHyeckuii odmen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTHUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
npUMepe aMHJIa3bl WM KaTallas3bl)».



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOILIECCOB OPOKECHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KoaupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3€e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [umore3a omepona (®. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwii yuxn [[HK-codepocawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananuz 6onvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl: «buocuHTe3 Oenmka», «l'eHeTmdeckuit koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIecCcoB, mpoTekaronux B uHTepdaze. [loaroroBka kinetku K aeneHuto. [IpecuHTeTHUeCKUi
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permukanmm — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aAHTUIAPALIEIBHOCTh. MeXaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepbel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoLEcChl. THUIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubenp —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpompenaparbl: «MuTo3 B KJIeTKax KOpEIIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHbBIC, KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTeHHM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENbHAsA, MblleuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpPaTUBHBIE OpraHbl pacTeHnil. Opranbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBm>xkeHue oOpraHu3MoB. JIBM)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
JKTYTUKOBO€, pECHUYHOe. J[IBU)K€HHE MHOTOKJIETOYHBIX PACTEHUH: TPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranu3zmoB. [lormomieHne BOJbI, YTIAECKUCIOrO Ta3a U MUHEPATHHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[luTaHre TO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHble
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Hpixanue opraau3MoB. [[pixanue pactennid. Jprxanue sxuBoTHBIX. Juddy3us ra3oB yepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBEepXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TMO3BOHOYHBIX J>KMBOTHBIX. JlpIXxaTenpHasi CHCTEMa YeIoBeka. MexaHu3M
BEHTWIAINH JIETKUX Y TITUIl 1 MJIEKONUTAIOMUX. Perymsimus apixanus. [[pixaTenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpancmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Boinenenne y opranusmoB. Beigenenue y pacreHuil. BelueneHue 'y KMBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus1. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHre MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U MX IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmMmyHHas cucrema 4yesnoBeka. KieTOUHBIH M TymMOpajdbHBI HMMMYHHUTET.
Bpoxxnéuapli W TpHOOPETEHHBIM  crieUPUIECKUH  UMMYHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro nmmynurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYCHHE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBSI3b HEPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OIHOKIETOYHBIE BOAOPOCITH», «MHOTOKJIETOUHBIE BOJOPOCIN,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cucrembr», «CTpoenue ctebmns», «CTpoeHHe IUCTOBOM IIACTUHKHY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeynomnonoctHbie», «CxeMa mUTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rufpbl», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHE H0KIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema nrtuny, «HepBHas cucTeMa MIICKOTUTAIONINX),
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKITUU OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIHTaHUS PACTECHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepMeHToB, 000pyAOBaHHE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €EMKOCTH JIETKUX, MEXaHN3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOkeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 'y JKMBOTHBIX. IloyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npodrem amobpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcoOEHHOCTU IPOOJICHUST MIIECKONMUTAIOMIUX. 3apOJIbIINIEBbIe JIUCTKH (TaCTPYJIALINA).
3akiaZKka OpPraHOB M TKaHEW U3 3apOJBIIICBBIX JHMCTKOB. B3aumHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYECKUX B3aUMOJCHUCTBHM TeHOB. BuusHue Ha
SMOPUOHANIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CpEeIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOrO M HENPSIMOTO Pa3BUTHSA, UX PACIPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

PasmHoeHue u pasButue pacteHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
Om1og0TBOPEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHUE U pa3BUTHE CEMEHH.

MexaHu3Mbl PETyISIIIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMaTO30UAa,
«OcHOBHBIE CTaJuMu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHe MalicKoro
Kyka», «Pa3Butne capaHum», «PazButue IArymkn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHHue CeMsiH OJHOJOJIbHBIX M ABYJOJbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM MUKI MXa», <«OKW3HEHHBI MUK NanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/IOB,
Mozelb «L{uKIT pa3BUTHS JISTYIIKI.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYNUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapnieuenko, 0. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YWCTast JIMHUS, THOPUABI, TeHOTUN, (eHOoTHr. OCHOBHBIE METOJbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenxo, H. B. Tumodeer-Pecorckuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB mnepBoro nokoieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruyeckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBAaHUH.

Jurubpunnoe ckpemmuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacneoBanue npuzHakoB. Padoter T. Moprana. CrienieHHoe Haciae0BaHue
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CHEIIIEHHBIX € TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoXecTBEHHBIH ayulenu3M. B3anMoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUI KOHTPOJb pA3BUTHS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKXke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30huib, «'eHeTnka nonay, «Kapuorun yenoekay, «Kapuotun apo30Quis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb ISl JIEMOHCTpAlMU 3aKOHAa HE3aBUCHMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas padora «/3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAsl U HACJIEACTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enorunuueckass u3MeHUYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHUYMBOCTH. Bujbl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KoMOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JAHHH I'€HETHYECKOTO pa3HooOpa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
ComMaruueckue W TMOJOBbIe MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTtareHsl U UX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl 1 cxembl: «Bunbl u3meHunBOoCTHY, «MoaudukannoHHas H3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a005IeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia M BapUAIlMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl M3Y4YEeHUS TEHETUKH YENIOBEKAa: MeHEaIOTHYeCKUid, OMM3HEI[OBBINA, [IUTOTCHETHYECKHA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETUYeCKUd. COBPEMEHHOE ONpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momoubto [TIP-
aHanmza. HacnencrBennsie 3a0051eBaHus YelloBeKa. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IoHATHE «T€HETHUECKOro Ipy3a». DTUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkJeHUE CeleKIUM U Jomectukanuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoAa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSJOB B HAcieACTBEHHOM m3meHunBoctu H. M. BaBuiioBa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IMIOMOIIBIO OIICHKU (DEHOTHITA TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAJIN3a
JIHK.

HckycCcTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbBIl U
XUMHUYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid Yy KYyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOJHOTO MaTepHaia i CEJICKIIHUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruiogusi MEXKBHIOBBIX THOpUIOB. JlOCTHMXKEHUS CENEKIIMH pacTeHUH u
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JUKUX
poauyeii i CO3/IaHMsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHX PSAJIOB B HACIEICTBEHHOM HM3MEHUYMBOCTH», «METOIbI CENEKINn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI M CHHTeTHYeCKasi Onos1orus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
[OJIy4eHHEe KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOAEAE. Mukpoouonornueckuit cuures. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUpoie ONOCUHTETUYECKHUE ITyTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menmununckue 6uorexunonoruu. [Toctrenomuas mudposas meaununa. [TLP-nmuarnocTuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi AN pa3pabOTKM  (QyHIaMEHTAIbHBIX OCHOB MEAMLIMHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneit OPBU, ycraHoBiieHHe MOJIEKYISpPHBIX MeXaHu3MoB (yHkiumonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHas HHXEHEPUs».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KJIIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THI
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
W Hay4Has JearenpHocTs Y. JlapBuHa.



JBwkymme cuibl dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIIMOHHAST OUosorus. 3HauYeHUE SBOJIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHuIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®Dopmbl O00pnOBI 3a cymiecTBoBaHHe», «llopoabl romyoOei», «MHoroobpasue
KYJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJFOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust kak sJaeMeHTapHas eAuHuna 3BosolMHd. COBpEeMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIME CHJIBI) ABOJIONUH. MyTaIllMOHHBIA MpOIecC.
KombOunaruBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
yacToT ayuienedl B momynauusx. Oddexkt ocHoBarens. IDggexm OYmMulIouHO020 20pabIUKA.
CHudicenue 2eHemuyecko20 pasHooopaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3MPYIOUIMH, paspbiBaromuil (qu3pyntuBHblil). IlomoBoit otop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLUMHU. Bo3HHMKHOBEHHE
npucnocoOaeHuit y opranuzmMoB. ApomMopdo3bl U uanoagantanuu. [Tpumepsl nprcrnocobaeHuit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLMH.
M3onsauuss — ximrodeBoil ¢(akrop BupooOpazoBanus. I[lytm M cmocoObl BHI00Opa30BaHMSL:
ajionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (IPKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BOmIOIMOHHOM OuoONMOrMM B  pa3pabOTKe HAYYHBIX METOA0B COXpaHEHHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEH.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHUYUBOCTHY, «[loMyNnsalnOHHAs CTPYKTypa BUIA»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «llomynsannoHHble BOJIHBI YUCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IIokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «IIpucrmocoOIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIILHOCTBY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTMUYECKOe BMJI000pa3oBaHME BHUJOB cHHUIL, «[lonumionasl pacreHuit», «KamyctHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUI U 3Bepel pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIN3KUX BUI0B, 00Pa30BaBLIMXCS Pa3IMUHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJibTaThl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHUE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiau. BUIbI-9)HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOIbI M3YyYCHHS HBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSBJICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYIIpHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  3BOJOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psi/l JTOIaan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Punno@urs», «CeMeHHble ManoOpoTHUKNY, «buoreorpaduueckue
30HBI 3emnny, «Jpeid koHTUHEHTOB», «Pemukthl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumMenTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YellOBeKa M IIUMMaH3e», «lnaBHbIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE KU3HU Ha 3emJie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onsltamMu @. Pequ, JI. Cnamnanuany, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monmmepoB u3 MoHOMepoB. KoamnepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHusa. Vckomaemble OpraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. BosHukHOBeHHe mepBbIX SKocucTeM. COBpeMEHHbIE MHMKPOOHbBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenus. [IponcxoxaeHne NBETKOBbIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuil M penTHIni.
[Ipoucxoxaenne miekonuTaromux W nTull. [lpuHiun kimodeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue )u3HM Ha 3emile 10 3paM U MEepUoaM: apXei, MPoTepo30H, Naneo30u, Me3030i,
KaiiHOo30HM. OOmias xapaKTepuCTHKa KJIMMara W Treojiornyeckux mporeccoB. [losBienue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHuUro
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tanbl HeoOpraHn4eCcKon
sBoOLIMNY, «['eoxpoHosoruueckas mkana», «HadampHble 3Tanmbl OpraHUYeCcKOW 3BOJIOLUNY,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue Bupyca», «ApoMopho3sl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 0no0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOIO MHpPay,
«ApoMop¢o3bl  KHUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue uvepBu»,
«UYneHucToHorue», «PbI0BIY, «3EMHOBOHBIEN, «IIpecmbikaromuecs», «IItuue,
«Muekonurarone», «Pa3BuTue JKM3HM B apxeuWckol apey, «Pa3zButHe KHW3HM B



MPOTEPO30MCKON 3pey, «Pa3BUTHME KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM »3pe», «CoBpeMEHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HWIJIOKOXKHUX, CKEJEThl
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopuas padora «MoaenupoBanue onbiToB Muimepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass padora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33pEeHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpIMOXOXK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NpPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJIbBHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTpPONOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEBIE.
CootHorieHre OMOJOTHUYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauK aHTpororeHesza. PanHue yenoBekooOpa3Hble 00€3bsHBI (ITPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU HroAci. YenoBek yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. UenoBek reitnenboeprekuit —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npejaenamMu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUAX YEIOBEKa.
MyrtanunonHsIi npouecc U nonumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bombiime pacel: eBporneouaHas (eBpasuiickas),
aBCTPANIO-HETPOHIHASA (PKBaTOpHAlIbHAs), MOHTOJIOMIHASA (a3MaTCKO-aMepHKaHcKas). Bpems u
INyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh 4YeloBeKa K  pa3HbIM  YCIOBHUSM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3nWdeckod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOMOHHAS ~ AHTPOIOJIOTHST M TaJICOAHTPOIIOJIOTHUS  YEJIOBEYECKHUX  MOIMYJISALHM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumet u  cxembl: «MeETOIbI  aHTPOMOJNIOTUM», «[ OJIOBHOM MO3r 4YeloBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «JBOJIOLIUOHHOE [PEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn uvenoBeka», «IJTambl 3BOJIIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepHalbHONW KyJIBTYphl IIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepena YeJIOBEKa W Yeperna IIMMIAaH3€, MOJENb KUCTH YellOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

Jladoparopuasi paGora «/3ydeHne OCOOCHHOCTEH CTPOCHHS CKelieTa YeJOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «3yueHue 3K0JOrMYECKUX afjanTalui YeT0BEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruud B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenst um 3amaum skonorun. Csizb
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skosoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: IPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpYKalOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAaueHUE DKOJOTMYECKMX 3HAHUM MUl 4YeJIOBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBs3€M uyenoBeyecTBa C INpuponoid. DOopMHUpOBaHUE 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmunp!l 1 cxembl: «Paznensl skoiorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonorudyecknue (GakTopbl U 3aKOHOMEpHOCTH uX JedctBusa. Kiaccugukanus
DKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OuOoTHYecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JielcTBUS 3Kojdoruueckux ¢akropos. IIpaBuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil akrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmneparypa Kak 3Kojoruyeckuit gaxrtop. [leiictBue TemmepaTypbl Ha OpraHU3MBI.
[TorikniIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuid K MOAJEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsl, BHYTPHOpraHU3MeHHas. DU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMbl. CyTOUYHbBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHMii: NepeBbs, KYCTApHHKH, KYCTapHHUYKH, MHOTOJETHHE TPAaBbl, OJHOJICTHHE TPAaBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmsl. [lapazutusm, koomnepamnus, MyTyaanu3M, KOMMEH CAIN3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuueckue, (adpuyeckue). 3HaUyCHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuiel ¥ cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBON CHEKTP», «IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0OKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«buonornyeckune puT™Mb», «OKu3neHHbIe GOPMBI pacTeHHiD», « KI3HEeHHbIE (POPMBI )KUBOTHBIX»,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay, «llemm muTtaHusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: TepOapuu PACTCHUW W JKUBOTHBIX, TPHUCIIOCOOJICHHBIX K BIHUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (HAKTOPOB, TepOapull  CBETOJIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJUJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMUYMBBIX
pacTeHMii, 4Yydena MNTULl M 3Bepei, TrepOapuu pacTeHHM, OTHOCSIIMUXCS K TUrpodpuram,
KcepopuTam, Me30pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUIEKIIUU IKHBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpeiax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00JIala0IINX
yepTaMyd TNPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUH JKU3HH, repbapuu H
KOJJICKIIMM PACTEHWH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUICKIIUH KHUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepPaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomgHOpomHOCTH cpefbl, Pu3nueckux OapbepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOMN CTPYKTYpHI OMysIMii. OCHOBHBIE TIOKA3aTeH MOMYJISLUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Dkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOMmyJsaiud. J{nHamuka
nonyasuu 1 e€ peryisiuusa. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue JTMHAMUKU
nonynsuu. KpuBble pocTa uucieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsmus



YUCIIEHHOCTU TMOMYJSIIMMA: poJib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm Jx.M. Xaruuncona. Pa3zmepsl skonorndeckoil Hum. llorenuuanbaas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ixx. . XaT4ynuHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa nonyimsauun», «Bo3pacTHble mnupamuisl nomyisiquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnm). DyHKUMOHANBHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M MIIBI B 9KOCHCTEMAX.
KpyroBopor BeliecTB v OTOK 3HEPTUH B SKOCUCTEME.

OcCHOBHBIE [TOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4ecKrue MUpPaMuibl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOILECTB — CyKlieccuu. IlepBUUHbBIE U BTOPUYHBIE CYKLECCHHM U HX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetl, Ny CmvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznumums wmexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU HKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u ¢dayHa.
CunanTponuzanus ropojackoi ¢ayHbl. buonornueckoe ¥ XO34iCTBEHHOE 3HAYCHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUN  OpraHM3MOB B
sKocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPrMM W BEIIECTB MEXIY CMEXHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJNOSUUECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jjeca», «DOyHKIMOHAIBbHBIE TPYHIBl OPraHU3MOB B 3KOCHCTEME),
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonota», «llepBuunas cykueccusi», «BoccranoBienue
jeca mocie moxkapa», «JKOCHCTeMa 03epa», «ArpoueHos», «KpyroBopoT BemecTB M MOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanne ypo0IKOCHCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OMOTeoleHo3 (B AyOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmemanerapras 00ojouka 3eMid, TJIe CYIIECTBYET WJIM CYIIECTBOBAJIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBOBaHUS Omocheprl. OcoOeHHOCTH OnMocdephl Kak Ti1odambHOM
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIHMS SJKHBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIMana u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnazackuii, 3. 3rocc.

Tabmunet u cxemsl: «['eocheps 3emnny», «KpyroBopot azota B mpupoje», «KpyroBopot
yriepojia B npupojzie», «KpyroBopot kucnopona B npuponae», «KpyroBopoT BoJbl B IPUPOIE»,
«OcHoBHBIE OmOMBI cymuy», «Knumarnueckue mosica 3emum», «Tynapay, «Taiiray,
«Cwmemanubiii  nec», «lllupokonuctBenubiit nec», «Cremb», «CaBaHHay, «llycThiHY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue nousel. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
PaCTUTENHHOTO M KMBOTHOTO MHUpa. OCHOBHBIE MPUHIIMIIBI OXpaHbl MPUpOabl. KpacHbie KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO Pa3BUTHUS YeNIOBEUECTBA W MPHUPOAbI. ParronanbHOe
IPUPOJIONIONB30BAHUE M COXpaHEHHE OWONOrMuecKkoro pasHooOpasust 3emiu. OOmue
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BEpOSITHbIC OCTIEACTBHUSL.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccredoganuss nepexooa K pecypcocoepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocooos 6opbobl ¢ OHUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenne 1mouBbl», «[lapuukoBblii  3ddekT», «Ocobo oxpaHseMble NPUPOAHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHUS OOYYarOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpykType NTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOrPAaMMBI [0 OHOJIOTUU BBIACIICHBI
CIICAYIONIME COCTABJIIONINE: OCO3HAaHWE OOYYAIONIMMHUCS  POCCHHMCKON  Tpa)KIaHCKOW
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXKIIEHUI JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYUYAIOMIMXCSl PYKOBOJCTBOBATHCS B
cBOen JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpucCymumMu CHUCTEMC
Ouonornyeckoro  oOpa3oBaHUSs, Haauyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCoOHOCMU CMAUMb A U CTPOUTH KU3HEHHBIC TIJIaHBbI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHS MPOTPAaMMbI 10 OHUOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y‘Ie6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIMOHHBIMU pOCCI/IﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMH B
oOIIecTBE TpaBWIAMH W HOPMAaMHU TOBEJCHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTAHMSI ¥ CaAMOPA3BUTHS, PA3BUTHUSI BHYTPECHHEH MO3UIIUM JIMYHOCTH, TATPUOTU3MA U
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeEMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTypHOMY  HACJIE€QUI0O U  TpaJulUsM
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparuu, mpupoie U OKPYKAOIICH cpee.

JIMYHOCTHBIE PE3yJabTaThl OCBOCHHS YUYEOHOTO mpenMeTa «BbHoIorus» TOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCS PYKOBOJICTBOBATHCSA C(HOPMHPOBAHHOW BHYTPECHHEU
HOSHIII/I@ﬁ JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U O6$I33HHOCT€I\/'I, YBAXXCHUC 3aKOHa U
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HBIX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXKXUTEIBHOTO OTHOILIECHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXJICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKON IPaXKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEAMI0 M NaMATHUKAM MPUPOABL,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c¢(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STHUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MIOHUMAaHKE SMOIMOHAJIBHOT'O BO3/ICMCTBUS AKUBOM IPUPOABI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHKE U peain3alys 3JJ0POBOro U Oe30MacHOro oOpasa KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U IICUXHMUYECKOMY 3JI0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS AIKOTOJS,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TMpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM Bcel
KU3HU;

7) IKOJIOrM4€eCKOro BOCIMTAHMS:



9KOJIOTHYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MO’KHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH cpeibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUI MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHs B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HQJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIBTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, NOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1eATeIbHOCTH SKOJIOTNYECKON HAIlPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMHUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIBTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHHUS, CO3/1aHUU LIEJTOCTHOTO MPEACTABICHUS 00 OKPYKaIOLIeM
MHUpe KaK O €IUHCTBE IpUPOAbI, YelIOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOI'O YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IaPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0l
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMOil Ipu U3yu4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OObBACHEHHs SBJICHUH
OKpPY’KAaIOIIero MUpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI HAa OCHOBE HAyuyHbIX (P)aKTOB M MMEIOIIMXCS JAaHHBIX C LENbI0 MOJIYyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeSTeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEepHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

Ilepedensb (kogu(puKaTop) NpoBepsieMbIX TPEOOBAHUN K MeTanpeAMeTHBIM pe3yJibTaTamM

ocsoenust OOII COO

Ko [IpoBepsiembie TpeOOBaHUS K
METaIpPeIMETHBIM PE3yIbTaTaM OCBOCHHS | MeTampeqMeTHbIC Pe3y IbTaThl (B
[IPOBEPSIEMOTO . . PII
OCHOBHOU 00pa3oBaTeNbHOI mporpamMmpl | COOTBETCTBUM C )
TPeOOBAHUS  |ohenero 0bmIero 06pa3oBaHus
1 [lo3naBatenbHbie YV /]
1.1 Ba3oBbIe JornuecKkue JeiicTBus
. YcraHaBIHMBaTh CYIIECTBEHHBIH
Y CTaHABIIMBATH CYIIECTBEHHBIN MPU3HAK
MIPU3HAK WJIM OCHOBAHUS TSI
111 VT OCHOBAHMSI JISI CPAaBHEHUS,
rb CpaBHCHHSI,
Kkiaccuukanuu u 0000IICHHUS
Kiaccuukanuu u 0000IICHUS
BBISBIATh 3aKOHOMEPHOCTH U BbIABIIATH 3aKOHOMEPHOCTH H
1.1.2 MPOTUBOPEUYHS B pACCMATPHUBACMBIX MIPOTHUBOPEYUS B pACCMATPUBACMBIX
SIBIICHUSIX SIBIIEHUSIX
CamocTtosTenbHO (OpMYIUPOBATH U
CaMOCTOSTETPHO (POPMYITHUPOBATH U
aKTyaJIu3UpoBaTh MpoosIeMy,
AKTyaJIM3UPOBATh MPOOIEMY,
paccMaTpuBaTh
accMaTpuBaTh .
1.1.3 . €€ BCECTOPOHHE; ONPEACIIATh LEIH
g e€ BCECTOPOHHE; ONPEACIIATD LEIH
JESITCIIBHOCTH, 32/1aBaTh TapaMeTPhl
e TEIIBHOCTH, 33/1aBaTh TapaMeTPhl U u
KPUTEPUU UX TOCTHIKEHHUS. ...
KPUTEPHUU UX TOCTIIKEHUS. ...
1.2 ba3oBble HccaeA0BaTEIbLCKHE ACiiCTBUA
Bragets HaBBIKaMU y4eOHO- Brnanets HaBbIKaMu ydeOHO-
MCCIIEIOBATENILCKON U IMPOEKTHOMN HCCIIEIOBATENILCKON U IIPOEKTHOMN
121 eI TeIbHOCTH, eI TEIIbHOCTH,
HABBIKAMU Pa3peIICHUS TPOOJIeM HABBIKAMU pa3peIeHus MPooieM
OsnazieHne BUAaMHU JEITEIILHOCTH
OBageHne BUIAMH OEATEILHOCTH 10
IO MOJYYEHHUIO HOBOTO 3HAHUS, €T0
MOJy4YEHUIO HOBOTO 3HAHHUS, €r0
MHTEpIIpETalNU, TPE0OPa30BaHUIO
MHTEPIIPETANU, TPE0OPa30BAHUIO U
1.2.2 Y IPUMEHEHUIO B Pa3IMYHBIX
et MPUMEHEHUIO B PA3JIMYHBIX YU4eOHBIX
YUeOHBIX CUTYAIUSIX, B TOM YUCIIC
CUTYaIUSIX, B TOM YHCJIC ITPH CO3/TaHUHT
MIPH CO3JIaHUH YIEOHBIX U
YU4eOHBIX U COIUAIBHBIX MTPOOIIeM
COLIMAJIBHBIX MPo0IEM
dopmMupoBaHUEe HAYIHOT'O THTIA dopMupoBaHUE HAYIHOTO THIIA
MBIIUICHUS, BIIaJICHUE HAyIHOU MBIIUICHHS, BIAJICHUE HAyYHOU
123 TEPMHHOJIOTHEH, KITFOUEBBIMH MTOHATHSAMH | TEPMHHOJIOTHEH, KITFOUEBBIMH
1 METOJAMHU MMOHATUSIMHA U METOTAMH. ..
1.3 Pabora ¢ undopmanmueii
131 BrajieTh HaBBIKaMU TIOJTyUCHUS Brnajets HaBbIKaMU TIOJTydeHUS

I/IH(I)OpMaI_II/II/I N3 NCTOYHUKOB Pa3HbIX

I/IH(I)OpMaI_II/II/I N3 HCTOYHHUKOB




TUIIOB,
[camocTosTENBPHO OCYIIECTBIISTH OUCK,
QHAJIN3, CUCTEMATU3ALUI0 U
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[IpenmerHble pe3ysbTaThl OCBOEHUS COJEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yrIyOnEéHHOM ypOBHE OpUEHTHPOBAHBI Ha obecneueHne npopuiIbHOr0 00y4eHusT 00yJaromuXxcs
Oouonornu. OHM BKIJIIOYAIOT: creuu(pUYecKue ais OHOJIOTMM HAy4HblEe 3HAHHS, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JEeSITEIbHOCTH MO IOJYYEHHIO HOBBIX 3HAHMM U HMX IPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B pEAJIbHBIX )KU3HEHHBIX CUTyalusx. [IpeaMeTHble pe3yapTaThl IPEICTaBIEHbI 110 T0JlaM
U3Y4EHHUS.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JIOJDKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBaHUN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MPHPOIBI M
peleHny IpobieM palMoHaIbHOIO IPUPOAOIOIb30BAHUS, O BKJIA€ POCCUICKUX U 3apyO0eKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIIOYAeT: OCHOBOIIOJIAraroliue
OMOJOrMYeCcKre TEPMHUHBI U TOHATUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboiu3M, TrOMEocTas,
caMOpEryJsiliis, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, H3MEHUYUBOCTb, POCT U Pa3BUTHUE),
ouosornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOr000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PACTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOT0 MOKOJIEHUS, PACIIEIUICHUs, YUCTOThHl raMeT, He3aBUCUMOro HacienoBanus I'. Mennens,
TFOMOJIOTHYECKUX PSJIOB B HacileACTBEHHOM wu3zMeHuumBoctu H. W. BaBwiioBa), nmpuHLHIBI
(KOMILJIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH Hay4YHOI'O [O3HAHUS, UCIOJIb3YEMBIX B OMOJOTMYECKUX
UCCJICIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCaHUE, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHUE BBIACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U 3yKapHoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KHUBOTHBIX, YEIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBbHOCTH, IPOTEKAOINUX B OPraHU3Max pacTEeHUH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPALLCHUST SHEPTHH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTpOPHOro TUIIOB MUTAHMS, (POTOCHMHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, raMeTOreHesa, IMOpUoreHe3a, NoCTIMOPHOHATIBLHOTO Pa3BUTHS, PA3MHOXKEHUS,
UH/MBUYaJIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOTe€He3a), B3aWMOJICHCTBHS TEHOB, IeTepo3uca,
UCKYCCTBEHHOI'O 0TOO0DPA;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M HUX (PYHKLIMIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW M X (PyHKUUAMHU, MEX1y OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M HX (QYHKUUAMH, MEXAY CHUCTEMaMH OpPraHoB M HX
(GyHKUIMAMH, MEXIy 3TalaMd OOMEHa BELIECTB, ATAallaMH KJIETOYHOIO LMKIA U KM3HEHHBIX
IUKJIOB OPraHM3MOB, JTalaMd HMOPUOHAILHOTO PpPa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
dbenoTunom u pakTopamu cpeabl OOUTaHUS;

YMEHME BBISBIISITh OTIUYMUTEIbHBIE NMPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl J0Ka3aTeJIbCTBA POJACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIT;

yYMEHHUE pelaTh OWOJIOTHYECKHE 3a/]a4M, BBISBISATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMH OHOJIOTUYECKUMHU TpOLleCCaMM U SIBIICHUSMH, J€laTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yIbTaTOB;



YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuia Mpu
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, IMPOBEPATh HUX HKCIHEPUMEHTAIBHBIMU CPEIACTBAMH,
dbopMynupys 1eb UCCIeI0BaHuUs, aHATU3UPOBATD MTOJIyY€HHBIE PE3YNIbTAThI U JIEJIaTh BBIBOIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU H
MeIUIHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, M MyOIMYHO MPEICTaBIATH
MOJIyYEHHBIEC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHE OLIEHWBAaTh J3THUYECKHUE acCleKThbl COBPEMEHHBIX HCCIEI0BaHUN B o0nacTu
OMOJOTUM W MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAMpaBICHHOE
M3MEHEHUE T€HOMa U CO3JaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OyAyIel mpodecCHOHANBHON AeITeTbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO035HCTBA, MHUILIEBON
MPOMBIIIJICHHOCTH, YIIyOJsTh IO3HABATEIbHBIH HWHTEPEC, HAMpPABICHHBIA HAa OCO3HAHHBIN
BEIOOP COOTBETCTBYIOIICH NPOGECCHH M TPOAODKCHHE OWOJIOrHMYECKOTO 00pa3oBaHUsS B
OpraHMu3alMsaX CPeHEro NpodecCuOHAIBHOTO U BBICIIEr0 00pa30BaHUsl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 11 Kaacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKXKe B PEIICHUU BOIIPOCOB
palMoOHAIBHOTO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOILIEHUS K
npupojie, oOMIECTBY, YEIIOBEKY, O BKJIAJE POCCUHCKUX W 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeTCHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHH (BUI,
sKocucreMa, Ouocdepa), Oumosormueckue Tteopuu (dBomtoNMOHHAs Teopuss Y. JlapBuHa,
CUHTeTHUYecKas Teopus sBomtonuu), yueHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTMUYECKOM MUpaMuIbl 3HEPTUn ), runoressl (runotesa «mupa PHK» V. T'unbepra);

YMEHHME BIAJ€Th OCHOBHBIMM METOJaMH HAy4yHOrOo TIO3HAHMs, MWCIONb3yEMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMNHMCaHUE, H3MEpEeHHe,
HaOJr0IeHNe, YKCIEPUMEHT), CIIOCO0aMU BBISBIICHHUSI U OLIEHKM aHTPOIOICHHBIX M3MEHEHUH B
PUPOJIE;

YMEHHME BBIACIATh CYLIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIre€OLEHO30B, AKOCHUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIEro, MABIKYIIETO W pa3pbIBAIOIIEr0 €CTECTBEHHOro 0TOopa,
ATOTIATPUYECKOTO ¥ CUMIATPUUYECKOTO BU000pa30BaHusl, BIUSHUS JABIKYIIUX CHJ DBOJOLNU
Ha reHO(OH] MONYJSIUHU, NPUCIOCOOIEHHOCTH OPraHU3MOB K cpele OOWTaHus, YyepeloBaHUs
HaIpaBJIEHUH 3BOJIOLUH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YyCTaHABIMBATh B3aMMOCBS3M MEXKAY IMPOLECCAaMU DBOJIOIHUH, JBIKYIIUMU
CHJIaMH aHTPOIOIreHe3a, KOMIIOHEHTAMH Pa3JIMYHbIX HKOCHCTEM U MPUCIOCOOIEHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUI0B
K cpere oOuTaHMs, aOMOTUYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOINOT€HHBIX U3MEHEHHUH B 9KOCUCTEMAX CBOCH MECTHOCTH;



YMEHHUE UCIOJb30BaTh COOTBETCTBYIOIINE ApIyMEHThI, ONOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJCTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKUX TPy,
B3alMOCBS3M OpPraHU3MOB M Cpeibl OOMTaHUs, €AUHCTBA UYEIOBEYECKUX pac, HEOOXOIUMOCTU
COXpPaHEHMsI MHOTooOpa3us BHJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEUYECTBA;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXIy HUCCIEAYEMBbIMH OWOJIOTMYECKUMHU NpOIecCaMH M SBICHHSAMHM, JIENaTh BBIBOJBI U
IIPOTHO3bl HA OCHOBAHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPAaTOpPHBIE M MPaKTUUYECKUEe paboThl, COONIOAATh NpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, IPOBEPATh HMX HKCIHEPUMEHTAIbHBIMU CpEICTBAMH,
bopMynupys 1elb UCCIel0BaHNs, aHAIM3UPOBATh OJIYUEHHbIE PE3Y/bTaThl U JI€JIaTh BHIBOJIBI,

yYMEHHUE y4yacTBOBaTb B y4eOHO-HCCIEN0BATEIbCKONH padoTe 1Mo OMOJIOTMH, 3KOJIOTMU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOIMYHO MPEICTABISATH
MOJIy4YCHHBIE PE3YIbTAThl HA YICHUYECKUX KOH(EPEHIHIX;

yYMEHHUE OLICHMBAaTh THUIOTE3bl U TEOPUM O IPOUCXOKICHUU JKU3HHU, 4YeJOBEKa U
YeJOBEYECKUX pPac, O IMPHYMHAX, MOCIEACTBUAX M CIIOCOOAaX NPEAOTBPALICHUs INI00ATbHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOp OyayIiei npodecCuoOHATbHOM IeITeTbHOCTH B
oOmactd  OMOJOIMM, SKOJOIMH, IPHPOJONOJIL30BAHMS, MEIULMUHBI, OHOTEXHOJOTHH,
IICUXOJIOTHUH, BETEPUHAPHM, CEIBCKOTO XO3AHCTBA, MHILEBOW MNPOMBIIIJICHHOCTH, YIIyOJsiTh
[IO3HABATEJIbHBIII MHTEpEC, HalpaBlICHHbIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOILIEH
npodeccud M TPOJOIDKEHHE OHMOJOTHYECKOro o00pa3oBaHUs B OPraHU3AIUSAX CPEIHEro
npo¢eCCHOHATIBHOIO U BhICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne n/n P Kourposbnbie IIpakTHyeckue p
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
1 Buonorus Kak HayKa 1 0 0 brbmiorexa LIOK
2 JKuBblE CHCTEMBI U UX U3y4EHHUE 2 0 0 brbmorexa [IOK
3 buonorus knetku 2 0 0.5 bubmuorexa LIOK
4 XuMHuUecKas OpraHu3alus KIeTKH 10 1 1 bubsmorexa LHOK
5 Crpoenue U GyHKLIUHU KIETKU 8 0 2 brbmiorexa LIOK
6 OOMeH BellecTB U MpeBpalleHne YHEPTUH B 9 0 1 bubnuorexa [JOK
KJIETKE
7 Hacnencreennas nnpopmanus u 9 1 05 bubnnoreka [JOK
peanu3anus e€ B KIETKE '
8 JKu3HeHHBIN MK KIETKH 6 0 1 bu6morexa [HOK
9 CtpoeHre U QyHKIMH OpraHU3MOB 17 1 1.5 Brbmorexa [IOK
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 0 1.5 bubmmorexa LIOK
11 I'eneTnka — Hayka O HaCIEACTBEHHOCTH U 5 0 05 bubnnoreka [JOK
M3MEHUYUBOCTH OpPraHU3MOB '
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1 brbnmorexa LIOK




bu6mmoreka [IOK

13 3aKOHOMEPHOCTH U3MEHYNBOCTHU 6 1
14 [eHeTHKA YeNoBeKa 3 0.5 Bubnmorexa IIOK
15 Cerekiyst OpraHu3MoB 4 1 bu6moreka LIOK
16 BuorexHoJIOrusa U CUHTETHYECKAsT OMOIOTUsI 4 0 bubnmorexa [IOK
17 PesepBHOE Bpems 1 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apoXkKACHUE U Pa3BUTUE IBOIFOLMOHHBIX 4 0 0 bubnmoreka [JOK
MpeJICTaBICHUN B OMOJIOTUU
2 Mukpo3BOIIOLHS U €€ PE3YIBTATHI 14 0 2 bubanorexa LIOK
3 MakpodBOIIONHS U €& Pe3yIbTaThI 6 1 0 brbmorexa LIOK
4 IIpoucxoxaeHue 1 pa3BUTHE )KU3HU HA 15 0 15 bubnuotexa [JOK
3emie '
5 [IpoucxoxaeHue YeIoBeKa — aHTPOIOreHe3 10 1 1 brbmorexa LIOK
DKOJorusl — HayKa O B3aUMOOTHOILIEHUX bubnnorexka [JOK
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia OOUTaHus 9 0 1.5 bubanorexa LIOK
8 DKOJIOTUS BUJIOB U MOIYISUN 9 1 0.5 bubnuorexa LIOK
9 DKoJoTHUsl COOOIIECTB. DKOJIOTHUECKHE 12 1 05 bubnuotexa [JOK
CHUCTEMBI '
10 Brocdepa — TobanbHas SKOCHCTEMA 6 0 0 brbmiorexa [IOK
11 YesI0BEK U OKpYIKaroLas cpeaa 6 1 0 brbmorexa LIOK
12 PesepBHOE Bpems 8 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acos MeTanpeaMeTHbI
DJIeKTPOHHbBIE € pe3yJIbTaThl
JI:;-) Tema ypoka B K 1 II/I[: T:e}m ungposrre N
yp cer OHTPOJIbHBI PAKTHYECKH y 00paI0BATEIHLHBIC pa3nena (B
n 0 e padoThl e padoTnI s COOTBETCTBMH C
pecypchbl
PN)
buonorusa xak bubnnoreka [JOK 1.1,1.3,2.1,3.2
KOMIUICKCHAsI HayKa U https://m.eds00.ru/863e612
KakK 4acTh 1 0 0 2
COBPEMEHHOTO
oOmrecTBa
bubnnoreka [JOK 1.1,1.3,2.1,3.2
KuBbie CHCTEMBI U HX 1 0 0 https://m.eds00.ru/863e612
CBOMCTBA 2
VpoBHeBas bubnuotexa [JOK 1.1,1.3,2.1,3.2
OpTAHM3AIIIS KHBHIX 1 0 0 https://m.eds00.ru/863e612
chcTeM 2
HlCTOpYS OTKHITHS 1 bubmuoreka [JOK 1.1,1.3,2.1,3.2
W3YHEHUS KIETKH. 1 0 0 https://m.eds00.ru/863e612
Krnerounas Teopus 2
MeTtobl bubnnoreka [JOK 1.1,1.3,2.1,3.2
MOJICKYJISIPHOM U 1 0 05 https://m.edso0.ru/863e612
KJICTOYHOW OMOJIOTHH. ' 2
[IpakTuyeckas pabora
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«M3yyenue MeTo10B
KJIETOYHOM OMOJI0TUI
(xpomatorpadusi,
anexTpodopes,
nuddepeHnraibHoe
HEHTPU(PYTUPOBAHUE,
[ILIP)»

XHUMHUYECKUH COCTAB
KIIETKU

1.1,1.3,2.1,3.2

MuHepanbHbie
BEILECTBA KJIIETKH, UX
Ouosornyeckas poib

1.1,1.3,2.1,3.2

Opranunueckue
BEII[ECTBA KJIETKU —

6enku. JlabopaTopHas

pabora
«O6HapyxeHHe
0ENKOB C TOMOIIbIO
KaueCTBEHHBIX
peaxkuuii»
CBoiicTBa,
KIaccupuKanus u
byHKIIHN OEIKOB

0.5

11,13,21,3.2

11,13,21,3.2

10

Oprannueckue
BEIIECTBA KJICTKU —
YTIEBOIbI

11,1.3,21,3.2

11

Oprannueckue
BEIIECTBA KJICTKU —
JIUTIATBI

11,13,21,3.2




HyxiennoBble bubmmorexa [IOK 1.1,1.3,2.1,3.2
kuciaotel. JJHK u https://m.eds00.ru/863e612
PHK. JIaGoparopHas 2
pabora
12 «Uccnenosanue 0.5
HYKJICMHOBBIX KUCJIOT,
BBIJICTICHHBIX W3
KJIETOK Pa3IIUIHBIX
OpPTaHU3MOBY
CtpoeHue u GyHKIHH bubmuoreka [JOK 1.1,1.3,2.1,3.2
13 AT®. [Ipyrue 0 https://m.eds00.ru/863e612
HykieosuaTpudocdar 2
bl (HT®D)
CexBeHHpPOBaHUE bubmuoreka [JOK 1.1,1.3,2.1,3.2
JTHK. MeTtozsl https://m.eds00.ru/863e612
14 T€HOMHKH, 0 2
TPAHCKPHUIITOMUKH,
MIPOTEOMHKH
bu6mmoreka [JOK 1.1,1.3,2.1,3.2
15 Merozel cTpyKTYypHOH 0 https://m.eds00.ru/863e612
Ounonoruun 2
THIIBL KIETOK. bubnuotexa [JOK
16 TpokapuoTHIecKas https://m.eds00.ru/863e612
KJIETKA 2
Crpoenue bubnmoreka [JOK
17 DYKapUOTHUYECKOI 05 https://m.edso0.ru/863e612

kietku. [IpakTnyeckas
pabora «M3yuyenue

2
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CBOMCTB KJIETOYHOU

MeMOpaHbD»
bubmuoreka [{JOK
18 IToBepXHOCTHBIH 0 https://m.eds00.ru/863e612
anmapar KJIETKH 2
OnxHomMeMOpaHHbBIS bubmuoreka [JOK 1.1,1.3,2.1,3.2
OpraHOM/IbI KJICTKH. https://m.eds00.ru/863e612
[TpakTuueckas pabota 2
19 «3yueHune NBUKEHUS 0.5
[IUTOILJIa3MbI B
PaCTHTEIBHBIX
KJIETKaX»
[TonyaBTOHOMHBIE bubnuoreka [IOK 1.1,1.3,2.1,3.2
OpraHOM/IbI KJIETKH: https://m.eds00.ru/863e612
MUTOXOHJIPUH, 2
TJIACTHIBL.
20 JlaGopaTtopHnast pabota 05
«Hccnenosanue
T1a3MOJTN3a U
JIeTIa3MOJIn3a B
pacTUTETbHBIX
KJIETKaX»
but6mmoreka [IOK
91 Hemembpannbie 0 https://m.eds00.ru/863e612
OpPTaHOUIBI KIIETKH 2
99 Crpoenue u GpyHKIUU 0

aapa
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23

24

25

CpaBHUTENIbHAS
XapaKTepUCTHKA
KJIETOK 3YKapHOT.
JlaGopaTtopHnas pabota
«3yuenue cTpoeHus
KJIETOK Pa3IIUIHBIX
OpPTaHU3MOBY

AccuMuianusa u
JUCCUMUIIALINSA — JIBE
CTOPOHBI
MeTaboau3ma. Turmel
oOMeHa BEIISCTB.
JlaGopaTtopHnast pabora
«M3yuenue
KaTaJIuTHYECKOM
aKTHUBHOCTH
dbepMeHTOoB (Ha
npUMepe aMHIIasbl WK
KaTasas3bl)»

DepMEeHTaTUBHBIN
XapakTep peakuuit
KJIETOYHOT'O
MeTaboIr3Ma.
JlaGoparopHas paboTa
«3yuenune
(dhepMEeHTaTUBHOTO
pacierieHus
MEePOKCHIa BOJOPO/IA B
pPacTUTENbHBIX U

0.5

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e612

2

bu6mmoreka [JOK
https://m.eds00.ru/863e612

2

1.1,1.3,2.1,3.2

1.1,1.3,21,3.2

11,1.3,2.1,3.2



https://m.edsoo.ru/863e6122
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JKHUBOTHBIX KJIICTKax»

bubmuorexa [JOK 1.1,1.3,2.1,3.2
26 benku-akTuBaTope! 1 0 https://m.eds00.ru/863e612
OEIKH-UHTUOUTOPEI 2
bubmuoreka [JOK 1.1,1.3,2.1,3.2
97 ABTOTPOGHbII THIT 0 https://m.eds00.ru/863e612
o0OMeHa BEIIECTB 2
bubnnoreka [JOK 1.1,1.3,2.1,3.2
28 DOTOCHHTES 0 https://m.eds00.ru/863e612
2
XeMocHHTE3. bubnmoreka [JOK 1.1,1.3,2.1,3.2
JlaboparopHas paboTa https://m.edso0.ru/863e612
29 «CpaBHeHuUe 05 2
IPOIIECCOB
dbotocunHTE3a U
XEMOCHHTE3a»
AHaspoOHbIE bubnuoreka [JOK 1.1,1.3,2.1,3.2
opranu3Msbl. Bujibt https://m.eds00.ru/863e612
OpO>KeHUS. 2
30 JlaGoparopHas paboTa 0
«CpaBHeHHE
MIPOIIECCOB OPOKEHUS
U JIBIXAHHS
AspoOHBIE bubmuorexa [IOK 1.1,1.3,2.1,3.2
31 OpTaHU3MBI. JTaIlb 0 https://m.eds00.ru/863e612
DHEPreTUYECKOTO 2

oOmenHa
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OHeprus
MeMOpaHHOTO
IpaJiMeHTa MPOTOHOB.

bubmuoreka [JOK
https://m.eds00.ru/863e612

2

32 =

Cunre3 AT®: pabora

npoTOHHON AT®-

CUHTA3BI

bu6mmoreka [JOK

33 Peakuuu MaTpu4HOrO https://m.eds00.ru/863e612

CUHTE3a 2

Tpasckpums — bubnuoreka [JOK
34 MATDUUHBIH CHHTE3 https://m.edso0.ru/863e612

PHK 2

bubmuoreka [JOK 1.1,1.3,2.1,3.2

35 Tpancnanus u eé https://m.edso0.ru/863e612

STaIbI 2

KoaupoBanue bubnunoreka [JOK 1.1,1.3,2.1,3.2
36 aAMHHOKHUCIIOT. Poib https://m.edso00.ru/863e612

pubocoMm B 2

O6uocuHTe3e Oenka

OpraHu3aIus reHoMa bub6nuorexa [IOK 1.1,1.3,2.1,3.2
37 y MPOKAPHOT H https://m.eds00.ru/863e612

DYKapuoT 2

MonexynspHbie bubmuorexa [JOK 1.1,1.3,2.1,3.2
38 MEXaHU3MBI https://m.edso0.ru/863e612

9KCIPECCHH TCHOB Y
YKapHOT

2
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Bupycer — bubnmoreka [JOK 1.1,1.3,2.1,3.2
HEKJIETOYHBIE (POPMBI https://m.edso0.ru/863e612
JKM3HHU U 00JIUTaTHBIE 2
39 napa3uThl. 0.5
[TpakTrueckas pabota
«Co3znanue Mojenu
BUpYCa»
BupycHbie bubmuorexa [JOK 1.1,1.3,2.1,3.2
40 3a0oneBaHus 0 https://m.edso0.ru/863e612
YelloBeKa, )KUBOTHBIX, 2
pacteHui
bubnunoreka [JOK 1.1,1.3,2.1,3.2
41 Hanotexnonoruu B 0 https://m.edso0.ru/863e612
OHOJIOTUH U METUIINHE 2
bubmuoreka [JOK 1.1,1.3,2.1,3.2
42 HKu3HEHHBIH KT 0 https://m.edso0.ru/863e612
KIICTKH 2
bu6mmoreka [IOK
43 Marpuransiii cuaTe3 0 https://m.eds00.ru/863e612
JAHK 2
XPpOMOCOMBI. bubnmnoreka [JOK
JlaboparopHas paboTa https://m.edso0.ru/863e612
44 «M3ygeHne XpoMocoM 0.5 2
Ha TOTOBBIX
MUKpOTIperapaTax»
45 JleneHue KIeTKu — 0 1.1,1.3,2.1,3.2

MHUTO3
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THIeI KIETOK. 1.1,1.3,2.1,3.2

Kapuokunes u

IUTOKHHE3.

JlaGopaTtopHnas pabota
46 «Hao0mronenne murosa 0.5

B KJIETKaX KOHUUKA

KOpeEIKa JIyKa (Ha

TOTOBBIX

MHUKpOIIpenaparax)»

Perynsius bubmuoreka [JOK 1.1,1.3,2.1,3.2
47 g — 0 https://m.eds00.ru/863e612

KIIETOK 2

bubmuoreka [JOK 1.1,1.3,2.1,3.2

48 Opranusm Kak euHOe 0 https://m.eds00.ru/863e612

nenoe 2

TkaHu pacTeHUN. bu6nuorexa [IOK 1.1,1.3,2.1,3.2
49 JIabopartopHas pabora 05 https://m.edso0.ru/863e612

«3yuenue TkaHeu 2

pacTeHuin»

TkaHU KUBOTHBIX U bubnunoreka [JOK 1.1,1.3,2.1,3.2

YeIoBeKa. https://m.eds00.ru/863e612
50 JlaGoparopHas paboTa 0.5 2

«3yueHne TkaHen

KUBOTHBIX»

Opranel. Cucremsl bubmuorexa [IOK
51 OpraHoB. 05 https://m.eds00.ru/863e612

JlaGoparopHas paboTa
«M3y4yeHne opraHos

2
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LIBCTKOBOI'O PAaCTCHUS

bub6mmoreka [JOK
59 Omnopa Tena https://m.edso0.ru/863e612
OpraHnu3mMoB Z
bubmuoreka [JOK 1.1,1.3,2.1,3.2
53 JBrkeHue https://m.edso0.ru/863e612
OpraHHU3MOB 2
bubnnoreka [JOK 1.1,1.3,2.1,3.2
54 TTHTaHME OPraHH3MOB https://m.eds00.ru/863e612
2
[Muranue bubnmoreka [JOK 1.1,1.3,2.1,3.2
[MO3BOHOYHBIX https://m.eds00.ru/863e612
55 JKMBOTHBIX. 2
HI/IH_IeBapI/ITCJ'IBHaSI
CHUCTCMaA YCIIOBCKA
bu6mmoreka [IOK 1.1,1.3,2.1,3.2
56 JIbIXAHHE OPraHH3MOB https://m.eds00.ru/863e612
2
JIbIxane bu6mmoreka [JOK 1.1,1.3,2.1,3.2
57 103BOHOUHEIX https://m.eds00.ru/863e612
JKMBOTHBIX M YCJIOBCKA Z
bu6mmorexa [IOK 1.1,1.3,2.1,3.2
58 Tpancmopr BemiecTs y https://m.edso0.ru/863e612

OpraHu3MOB

2
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KpoBeHOCHas cHeTeMa bubnmoreka [JOK 1.1,1.3,2.1,3.2
59 103BOHOYHBIX https://m.eds00.ru/863e612
JKHNBOTHBIX U YCJIOBCKA 2
bubmuorexa [JOK 1.1,1.3,2.1,3.2
60 Brinenenne y https://m.eds00.ru/863e612
OpraHnu3mMoB 2
bubmuoreka [JOK 1.1,1.3,2.1,3.2
61 3ammTa Y OPraHI3MOB https://m.eds00.ru/863e612
2
bubnunoreka [JOK 1.1,1.3,2.1,3.2
62 MMmyHHas cucreMa https://m.eds00.ru/863e612
YCJIIOBCKAa 2
PasapakiMocTh i bubnmoreka [JOK 1.1,1.3,2.1,3.2
63 perymsHs y https://m.eds00.ru/863e612
OpraHu3MoB 2
I'ymopanbHas bubnunoreka [JOK 1.1,1.3,2.1,3.2
64 peryssus u https://m.eds00.ru/863e612
OHAOKPUHHAA CUCTEMaA 2
JKHNBOTHBIX U YCJIOBCKA
bu6mmoreka [JOK 1.1,1.3,2.1,3.2
65 DOpMBI pA3MHOKECHHS https://m.eds00.ru/863e612
OpTraHnu3MOB Z
66 Ilonoroe bu6mmoreka [JOK

pa3MHOKEHHE

https://m.eds00.ru/863e612
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2

bu6mmoreka [JOK
67 Meiios 0 https://m.edso0.ru/863e612
2

I'ameTorenes. bubmuoreka [JOK
OO0pa3oBanue u https://m.edso0.ru/863e612
pa3BUTHE ITOJIOBBIX 2

68 kieTok. JlaboparopHas 05
pabota «3yuenue
CTPOCHHUSI TTOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
VMBI ATBHOE bubmuoreka [JOK

69 DA3BHTHE OPraAHH3MOB 0 https://m.edso0.ru/863e612
— OHTOTEHE3 2
3akagKa OpraHoB U bu6mmoreka [JOK

20 TKaHel u3 0 https://m.eds00.ru/863e612
3apOJBIIIEBBIX 2
JINCTKOB
Pocr u passutue bubnunoreka [JOK
KHUBOTHBIX. https://m.eds00.ru/863e612
JlaGopaTtopHnast pabota 2

71 «BrigBienne 05

MPU3HAKOB CXOJICTBA
3apoJIpIIen
ITO3BOHOYHBIX
JKUBOTHBIX»
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72

73

PazmHoxenue u
pa3BUTHE PACTECHUM.
JlaGopaTtopHnas pabota
«CTpoeHue opraHos
Pa3MHOKEHUS BBICILIUX
pacTeHuin»

HCTOpI/IH CTaHOBJICHUSA

" pa3BUTHUA I'CHETUKHU 1
KaK HayKHn

0.5

1.1,1.3,21,3.2

74

75

OCHOBHBIE TTOHATHS U
CUMBOJIBI T€HETHKH.
JlaGopaTopHnas pabota
«/Ipo3oduna kak
00BEKT FeHETUYCCKUX
UCCIICIOBAaHUI»

3aKOHOMEPHOCTH
HacJeI0BaHMs
NPU3HAKOB.
Monorubpuanoe
CKpel1BaHHE.
[IpakTuueckas padbora 1
"U3yuenue
pe3yabTaToOB
MOHOTHOPHUIHOTO
CKpEIMBaHUS Y
npo3o¢uisr"

0.5

0.5

1.1,1.3,2.1,3.2

11,13,21,3.2

76

[utomornyeckue
OCHOBBI 1
MOHOTHOPHIHOTO

11,1.3,21,3.2




CKpEIIMBaHUS

Ananuzupyroniee
77 CKpEIUBaHHUE. 0
Henonnoe
JOMHHHPOBAHHE
Jurndpumnoe bu6mmoreka [JOK
CKpEIHBaHHE. https://m.edso0.ru/863e612
[IpakTuyeckas pabora 2
78 «M3yuenue 05
pe3yJIbTaToOB
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
JPO30(UITBDY
[uTonornyeckue bubmuoreka [JOK 1.1,1.3,2.1,3.2
79 OCHOBBI 0 https://m.eds00.ru/863e612
JTUTHOPUTHOTO 2
CKpEIIMBaHUS
CleIUIeHHOS bu6mmoreka [IOK 1.1,1.3,2.1,3.2
80 HACIEIOBAHNAE 0 https://m.eds00.ru/863e612
MIPU3HAKOB 2
bu6mmoreka [JOK 1.1,1.3,2.1,3.2
81 XpoMOCOMHast TeOpHst 0 https://m.eds00.ru/863e612
HACJIEACTBEHHOCTHU 2
but6mmorexa [JOK 1.1,1.3,2.1,3.2
82 [eHeTHKA Homa 0 https://m.eds00.ru/863e612
2
83 ['eHoTum kak 0 bubnuotexa [JOK
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OCJIOCTHasA CUCTEMaA

I'enetnueckuit
KOHTPOJIb Pa3BUTHS

https://m.eds00.ru/863e612
2

bu6mmoreka [JOK
https://m.eds00.ru/863e612

84 . 0
pacTeHUM, )KUBOTHBIX 2
1 4eJoBeKa
HN3MmeHunBOCTh
85 MIPU3HAKOB. Bubl 0
U3MEHUYHUBOCTH
bubmuoreka [JOK
86 Monundukannontas 0 https://m.eds00.ru/863e612
U3MCHYMBOCTh 2
Bapuanuonsslii psia u bu6mmoreka [JOK
BapHaI[HOHHAS KPHUBasl. https://m.edso0.ru/863e612
JlaGopaTtopHnast pabota 2
«Uccnenosanue
3aKOHOMEPHOCTEN
87 MO TU(DUKATTHOHHOM 0.5
W3MEHYHBOCTH.
ITocTpoenue
BapHAIIMOHHOTO psiaa
Y BapuallMOHHOU
KpHBOW»
I'enotununueckas bubmuorexa [IOK 1.1,1.3,2.1,3.2
U3MEHYHBOCTD. https://m.eds00.ru/863e612
88 0
KombOunaruBHas 2

N3MCHYHUBOCTD
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89

90

91

92

MyranuonHnas
U3MEHYUBOCTb.
[TpakTrueckas pabota
«Mytanuu y
npo3oduisl (Ha
TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH
MYTallMOHHOTO
mporecca.
OnureHeTuKa u
SMUTECHOMHKA

['eHeTuka yenoBeka.
[TpakTrueckas pabota
«CocraBieHue u
aHaJIN3 POJIOCIOBHOM»

Metonrnl
MEIUIINHCKON
T€HETUKH

0.5

0.5

bubmuoreka [JOK
https://m.eds00.ru/863e612

2

bubmuoreka [JOK
https://m.eds00.ru/863e612

2

bu6mmoreka [JOK
https://m.eds00.ru/863e612

2

1.1,1.3,2.1,3.2

1.1,1.3,2.1,3.2

11,1.3,21,3.2

11,1.3,2.1,3.2

93

3Hauenue
MEIUIUHCKON
T€HETHUKHU B
MIPEIOTBPANICHUH H
JIEUEHUN
T€HETUUECKHUX
3a001€BaHNMI
YyeJI0BEKa

bu6mmorekxa [IOK
https://m.eds00.ru/863e612
2

11,13,21,3.2

94

OCHOBHBIE TTOHATHUA

0.5

11,13,21,3.2
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95

96

97

98

CEJIEKLIUH.
JlaGopaTtopHnas pabota
«3yueHue copToB
KYJIBTYPHBIX PACTCHHIA
Y TIOPOJT AOMAITHHUX
KUBOTHBIX)

MeTtonabl
CEJIEKIIMOHHOU
paboTHI.
JlaGopaTtopHnas pabota
«M3y4eHue MeTo10B
CEJIEKLIUH PACTEHUIN»

JlocTrKeHMs
CEJIEKIIMM PAaCTCHHUN U
KUBOTHBIX.
[IpakTuueckas pabora
«IIpuBuBKa pacTeHHI»

Coxpanenue,
U3y4eHHEe U
UCIIOJIb30BaHNE
TeHETUYECKUX

pecypcos
buoTtexHonorus xax
HayKa U OTPacib
MIPOU3BOJICTBA.
[TpakTnueckas pabota
«M3y4yenne 00HEKTOB
OMOTEXHOIOTHUI»

0.5

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e612

2

bu6mmoreka [JOK
https://m.edso0.ru/863e612

2

1.1,1.3,21,3.2

11,1.3,21,3.2

11,1.3,2.1,3.2

11,1.3,2.1,3.2
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99

OCHOBHBIC
HaIpaBJICHUS
CHHTETHYCCKOU
OHOJIOruHU

1.1,1.3,2.1,3.2

100

XpOoMOCOMHas 1
TCHHAaA MHXXCHCPHUA

101

102

Meaunuackue
OMOTEXHOJIOT U

PesepBHBIil ypoK.
[ToBTOpEHHE,
0000111eHHE,
cucTeMaTu3alus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

135




11 KJIACC

KoanuecTBo 4acoB

MeTanpeaMeTHbI
Ne Jlata JIeKTPOHHbIE € pe3yabTaThl
n/ Tema ypoka Bcer KoHTpoJbHBI IIpakTuyecku H3y4YeHHU i pponrie OeBOCHINT
o0pa3oBaTeJbHbIC pasznena (B
n 0 e padoThbl e padoThbl f pecypes: COOTBETCTBHM C
PN)

OBOIIOIMOHHAS 0 0 1.1,1.3,2.1,3.2

teopus Y. Jlapsuna

JIBHIKYIIITE CHITBI bubnuoreka [IOK 1.1,1.3,2.1,3.2

5BOJTIOLMH BH/IOB 10 0 0 https://m.edso0.ru/863e612

Y. {apBuny 2

boproa 3a bubnuotexa [JOK 1.1,1.3,2.1,3.2

CYIIIECTBOBAHUE, https://m.eds00.ru/863e612

€CTECTBEHHBIN U 0 0 2

HUCKYCCTBEHHBIN

oTOop

dopMHpoBaHHe bubnuorexa [JOK 1.1,1.3,2.1,3.2

CHHTETHIECKOI 0 0 https://m.edso0.ru/863e612

TEOPHUH IBOJTIOIIH 2

Orarnsl bubmuorexa [IOK 1.1,1.3,2.1,3.2

IBOJIIOLIUOHHOTO https://m.eds00.ru/863e612

rporecca: 0 0 2

MHKPOISBOJJIONUA U
MaKpO3BOJTOIHSI
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Tonyssimms — bubmuorexa [IOK 1.1,1.3,2.1,3.2
6 SeMenTapHas 0 https://m.edso0.ru/863e612

€IMHUIIA YBOJIOLIUN 2

3aKOH r€HETUYECKOrO 11,13,21,3.2

paBHOBecus JIk.

Xapnu, B.
7 BaiinGepra. 05

JlaGopaTopHnas

pabota «BpIsBICHHE

W3MEHUYUBOCTH Y

0cobeil 0IHOTO BUIa»

bubmuoreka [JOK 1.1,1.3,2.1,3.2

8 OnemMeHTapHbIe 0 https://m.eds00.ru/863e612

(hakTOpPHI IBOJIOLUN 2

DddexT ocHoBaTENS. bubnmnoreka [JOK 1.1,1.3,2.1,3.2
9 Db dekr 0 https://m.edso00.ru/863e612

OyTBUIOYHOTO 2

TOPJIBIIIIKA

Murparnuu. bub6nuorexa [IOK 1.1,1.3,2.1,3.2

W3onsumn https://m.edso0.ru/863e612
10 MOMYJISIIINH: 0 2

reorpaduyeckas,

Omosornueckas

EcrecTBenHbIi 0T60p bubnmoreka [JOK 1.1,1.3,2.1,3.2
11 — wanpasnsiom@ii 0 https://m.eds00.ru/863e612

(baxTop 3BONIIOLIUU

2
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12

13

14

15

[TosoBoit oTOOP

[Tpucnocob1eHHOCTH
OpPraHU3MOB KaKk
pe3yiabTar
MHUKPOIBOJIOIHH.
JlaGopaTopHnas
pabora «M3yuenune
apoMop$030B 1
UAMOaIanTalul y
pacTeHuit u
KHBOTHBIX)»
[Ipumepsl
MPUCIIOCOOICHUN Y
OpPraHU3MOB:
MOp(OJIOTHYECKHE,
¢buznogoruuecKue,
OHMOXVMMUYECKHE,
MTOBEJICHUECKHE.
JlaboparopHnast
paborta
«ITpucnocobnenus
OpPraHU3MOB H UX
OTHOCHUTEJIbHAS
11e71eco000Pa3HOCTh)

Bun, ero kpurepun u

CTPYKTYpa.
JlaGopaTopHas

0.5

0.5

0.5

bubmuoreka [JOK
https://m.eds00.ru/863e612

2

bu6mmoreka [JOK
https://m.eds00.ru/863e612

2

bubmuoreka [JOK
https://m.eds00.ru/863e612
2

1.1,1.3,2.1,3.2

1.1,1.3,21,3.2

1.1,1.3,2.1,3.2

11,13,21,3.2
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pabota «CpaBHeHHE
BUJIOB 110

MOp]oIIOTHYECKOMY
KPHUTEPUIO»
bubmuoreka [JOK 1.1,1.3,2.1,3.2
16 CTpyKTypa BuIa gttps://m.edsoo.ru/863e612
BupmooOpaszoBanue bubmorexa [HOK
17 KaK pe3ylIbTaT https://m.edso0.ru/863e612
MHKPO3BOJIOIHH 2
Casi3b bubmmorexa [IOK
18 MHKDOSBOJIOLHHN H https://m.edso0.ru/863e612
AU IEMHUOIOTHA 2
MakposBonronus. bub6nuorexa [IOK
19 [TaneoHToOMOTHUECKHE https://m.eds00.ru/863e612
METO/bI U3y4YEeHHUs 2
HBOJIIOLNH
Buoreorpaduueckue bubmorexa [HOK
20 METO/IbI H3YUCHHS https://m.edso0.ru/863e612
HBOJIIOLUH 2
OMOpHOIOTHYECKUE U bubmuorexa [IOK 1.1,1.3,2.1,3.2
CpaBHUTEIHLHO- https://m.edso0.ru/863e612
21 Mopdonoruueckue 2

METO/IbI U3YUYCHUS
DBOJTIOIUHN
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MonekynsipHo- bubnmoreka [JOK 1.1,1.3,2.1,3.2

reHETUYECKHE, https://m.eds00.ru/863e612
99 OMOXMMUYECKHE U 2

MaTeMaTHYeCKHe

METOJIbI H3y4YCHHS

SBOJIIOIUN

O6me bu6mmoreka [JOK 1.1,1.3,2.1,3.2
23 3aKOHOMEPHOCTH https://m.edso0.ru/863e612

SBOJIIOLAN 2

AnmantuBHasg bu6mmoreka [JOK 1.1,1.3,2.1,3.2
24 panuanms. https://m.edso0.ru/863e612

HepasHoMepHOCTB 2

TEMIIOB 5BOJIFOITUA

HayuHble rHIIOTE3bI bu6mmoreka [JOK 1.1,1.3,2.1,3.2
25 NPOMCXO3K/IEHNS https://m.eds00.ru/863e612

JKM3HMU Ha 3eMiie 2

JloHay4HbIE bu6mmoreka [IOK 1.1,1.3,2.1,3.2
26 Mpe/ICTABIEHHNS O https://m.edso0.ru/863e612

3ap0)KJICHI/II/I KNU3HU 2

OCHOBHBIE TAIEL bu6mmoreka [JOK 1.1,1.3,2.1,3.2
27 HeopraHHYECKO https://m.eds00.ru/863e612

SBOJTIOIHH 2

bu6mmorexa [IOK 1.1,1.3,2.1,3.2

o8 I'anoreser https://m.eds00.ru/863e612

3apOKIACHUA )KU3HU

2
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Hctopus 3emmnu u bubmuorexa [IOK 1.1,1.3,2.1,3.2

METO/IbI €€ U3yUCHHSL. https://m.eds00.ru/863e612

JlaGopaTopHas 2
29 pabora «3ydyeHue u 05

oIHMcaHue

HCKOIIAEMBIX

OCTaTKOB JIPEBHHUX

OpPTaHU3MOBY

HauaneHbIe STAIb] bubmuorexa [JOK 1.1,13,2.1,3.2
30 OpraHmuecKoii 0 https://m.edso00.ru/863e612

DBOJIOLUU 2

bubmuoreka [JOK 1.1,1.3,2.1,3.2
31 DBOJTIOMHS HYKAPHOT 0 https://m.eds00.ru/863e612
2

OcCHOBHBIE 3Tanbl bubnmnoreka [JOK 1.1,1.3,2.1,3.2

9BOJIIOLAN https://m.edso00.ru/863e612

PacCTUTENHFHOTO MHPA. 2
39 [IpakTnueckas padbora 05

«3ydeHne

oco0eHHOCTEN

CTPOEHHUs paCTEHUN

Pa3HBIX OTJEIOBY»

OCHOBHBIE JTAIIbI bu6miorexa [OK
33 SBOTIOLHH 0 https://m.eds00.ru/863e612

KUBOTHOTO MHUPa 2
34 OBOION U 0.5 bu6mmoreka [{JOK

KUBOTHBIX. ' https://m.eds00.ru/863e612
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[TpakTyeckas pabora
«3yuenue
0COOEHHOCTEM
CTPOCHUS
MTO3BOHOYHBIX
KUBOTHBIX)»

PazButHe xu3Hu Ha

N

bu6mmoreka [JOK
https://m.eds00.ru/863e612

35 3emuie 1o 3paMm U

nepuoam 2

MaccoBbie bubmuoreka [JOK
36 BBIMUpPAHHS — https://m.eds00.ru/863e612

JKOJIOTUYECKHUE 2

KPU3HUCHI MPOIILIIOTO

CoBpeMeHHbIN bubmuoreka [JOK 1.1,1.3,2.1,3.2
37 9KOJIOTHYECKUH https://m.edso0.ru/863e612

KPH3HUC, ET0 2

0COOEHHOCTH

CoBpemenHas bubmuorexa [JOK 1.1,1.3,2.1,3.2
38 crcTeMa https://m.edso0.ru/863e612

OpraHUYEeCcCKOro Mupa 2

OCHOBHEIE bubnuotexa [JOK 1.1,1.3,2.1,3.2
39 CHCTEMATHICCKIE https://m.edso0.ru/863e612

TPYIIIBI OPTaHU3MOB 2
40 AHTpOmonorus — 1.1,1.3,2.1,3.2

HayKa O 4YeJIOBEKe
41 PasButne 1.1,1.3,2.1,3.2

MPEACTABICHUH O
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MIPOUCXOKACHUN

YeJoBeKa
MecTo 4enoBeka B bubnmoreka [JOK 1.1,1.3,2.1,3.2
cucTeMe https://m.edso0.ru/863e612
OpPraHUYECKOT0 MHpA. 2
JlaGopatopnas
42 pabora «3yuenue 0.5
0COOEHHOCTEH
CTPOCHHUSI CKelleTa
YeJI0BEKa, CBA3aHHBIX
C MPSIMOXO0XKJICHUCM)
bubnuoreka [JOK 1.1,1.3,2.1,3.2
43 JABHKYIIHE CHITBD 0 https://m.eds00.ru/863e612
aHTPOIIOreHe3a 2
CooTHotieHne bubmmorexa [IOK 1.1,1.3,2.1,3.2
OHMOJIOTHYECKHX H https://m.edsoo.ru/863e612
44 COIMAIBHBIX 0 2
(bakTopoB B
aHTPOTIOTCHE3e
bu6mmoreka [IOK 1.1,1.3,2.1,3.2
45 OcHoBHbIe cTanuy 0 https://m.edso0.ru/863e612
aHTpPOTIOTeHEe3a 2
bu6mmorekxa [IOK 1.1,1.3,2.1,3.2
46 [Maneoreneryka u 0 https://m.eds00.ru/863e612
MaJIeoreHOMHUKA 2
47 DBOJIOLUS 0 bubnmoreka [JOK 1.1,1.3,2.1,3.2

COBPEMEHHOTO

https://m.eds00.ru/863e612
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yesIoBeKa 2

UYenoBeyeckue pachl. 1.1,1.3,2.1,3.2

[IpakTuueckas pabora
48 «3ydeHue 0.5

9KOJIOTMYECKUX

aJanTalnui 4eJIoBeKay

MeKMCIATLTHHADHEI bubnuoreka [JOK 1.1,1.3,2.1,3.2
49 e MeTOIbI https://m.edso0.ru/863e612

aHTPOMOJIOTUHI 2

bubmuoreka [JOK 1.1,1.3,2.1,3.2

50 3apoxeHne i https://m.edso0.ru/863e612

pa3BUTHE YKOJIOTHU 2

MeTo/1bl SKOJIOTHH. bubnnoreka [JOK 1.1,1.3,2.1,3.2

JlaboparopHas https://m.eds00.ru/863e612
51 pabota «3ydyenue 05 2

METO/IOB

9KOJIOTUYECKUX

HCCIICIOBAHUID)

3HAYCHME bubnmnoreka [JOK 1.1,1.3,2.1,3.2
52 AKOTOIHUECKIX 0 https://m.edso0.ru/863e612

3HAHUU I YellOBeKa 2

bu6mmorexa [IOK 1.1,1.3,2.1,3.2

53 OKonornyeckue 0 https://m.edso00.ru/863e612

(bakTopbl 2
54 AGHOTHUECKHIE 05 bubmuorexa [JOK 1.1,13,2.1,3.2
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55

56

daktopsl. CBET Kak
JKOJIOTUYECKUI
(dhakTop.
JlaGopaTopHas
pabota «BpisiBieHUE
MIPUCTIOCOOICHHIA
OpPTraHU3MOB K
BIIUSTHUIO CBETA

Abunotnyeckue
(hakTOopHI.
Temneparypa kak
9KOJIOTUYECKHUU
dakrop.
JlaGopaTopHnas
pabota «BrlisiBieHHEe
MIPUCIIOCOOICHUI
OpPraHU3MOB K
BITUSTHUIO
TEeMIIEPaTyphI»

AoOunoTnueckue
¢bakTopsl. Bnaxxnocth
KakK YKOJIOTHUYECKUI
¢axrop.
JlaGopaTopHnas
paborta
«AHaTOMHUYECKHE
0COOCHHOCTH
pacTeHul U3 pa3HbIX
MECT OOUTaHUS

0.5

0.5

https://m.eds00.ru/863e612

2

11,1.3,2.1,3.2
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bubmuoreka [JOK 1.1,1.3,2.1,3.2
57 Cpexnpr obnTanus https://m.eds00.ru/863e612
OpPraHHU3MOB 2
bubmuorexka [JOK 1.1,1.3,2.1,3.2
58 buonornueckue https://m.edsoo0.ru/863e612
PUTMBI 2
bubmuoreka [JOK 1.1,1.3,2.1,3.2
59 KusHenusie GopMmBI https://m.eds00.ru/863e612
OpPTraHHU3MOB 2
bubmuoreka [JOK
60 brotnieckue https://m.edso0.ru/863e612
(hakTOophI 2
3HaueHue bubmmoreka [JOK
OMOTHUYECKUX https://m.eds00.ru/863e612
61 B3aUMOJICHCTBUI JIJIs 2
CYILIECTBOBAHHUS
OpPraHHU3MOB B cpejie
oOuTaHus
T T ——— bubnuoteka [JOK 1.1,1.3,2.1,3.2
62 XAPAKTEPUCTHKH https://m.eds00.ru/863e612
TTOTTYJISIITIH 2
OcHoBHbIE bubmuorexa [IOK 1.1,1.3,2.1,3.2
noKa3aTesu https://m.edsoo.ru/863e612
63 TTOTTYJTSITIVH: 2
YUCJICHHOCTb,

TIOTHOCTb,
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BO3pacTHas U
MI0JIOBAsi CTPYKTYpa

OcHOBHBIE bubmmorexa [IOK 1.1,1.3,2.1,3.2

HIOKa3aTeNn https://m.edso0.ru/863e612

ITONYJISLIUN: 2
64 POXKIAEMOCTb, 0

MIPUPOCT, TEMI POCTA,

CMEpPTHOCTb,

MUTpalIu

ST T —— bubmmoreka [JOK 1.1,1.3,2.1,3.2
65 CTpYKTYpa 0 https://m.edso0.ru/863e612

MO YJISIITAH 2

JTIHHAMIK bubmuoreka [JOK 1.1,13,2.1,3.2
66 MOMyAIIH H 68 0 https://m.edso0.ru/863e612

perynsanus 2

Kpussie pocra bubnuoteka [JOK 1.1,1.3,2.1,3.2
67 YHCIICHHOCTH 0 https://m.edso0.ru/863e612

nonyssiiuu. Kpusbie 2

BBDKHBAHUS

DKoJIoTHYecKast HuIa bubnuorexa [JOK 1.1,1.3,2.1,3.2

Buja. JlaboparopHas https://m.edso0.ru/863e612
gg  Ppadora 0.5 2

«IIpucmocobienus

CEMSIH PacTeHUH K

pacceneHuIo»
69 Bun kak cucrema 0 bubnuotexa [JOK 1.1,1.3,2.1,3.2

MO YJIALINI

https://m.eds00.ru/863e612
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2

3aKOHOMEPHOCTH bu6mmoreka [JOK 1.1,1.3,2.1,3.2
70 HOBeeHNS 1 https://m.eds00.ru/863e612

MUTPAIHii JKHBOTHBIX 2

CooBImecTBo bubnmoreka [JOK 1.1,1.3,2.1,3.2
71 OPTAHH3MOB — https://m.eds00.ru/863e612

OUOIICHO3 2

bubnnoreka [JOK 1.1,1.3,2.1,3.2

79 OKocucTeMa Kak https://m.eds00.ru/863e612

OTKpBITasi CHCTEMA 2

KpyroBOpoT BEIecTs bubmuoreka [JOK 1.1,13,2.1,3.2
73 } TIOTOK SHEDTHH B https://m.eds00.ru/863e612

IKOCHUCTEME 2

OCHOBHEIC bubnuotexka [JOK 1.1,1.3,2.1,3.2
74 R — https://m.edso0.ru/863e612

IKOCHCTEMBI 2

bu6mmoreka [JOK 1.1,1.3,2.1,3.2

75 OKOIOTHIECKHE https://m.edso0.ru/863e612

TTUPaAMHU/IBI 2

M3MeHeHns bubmuorexa [JOK 1.1,1.3,2.1,3.2
76 COOBIIECTE — https://m.eds00.ru/863e612

CYKIIECCHH 2
77 [Ipuponnsie bubnuorexa [IOK
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9KOCUCTEMBI.
DKOCUCTEMBI 03€p U
PEK. DKOCUCTEMBI
MOpEN U OKEaHOB

https://m.eds00.ru/863e612

2

IIpuponusie
9KOCUCTEMBI.

bubmuoreka [JOK
https://m.eds00.ru/863e612

78 DKOCUCTEMBI TYH]Ip, 0 2
JIECOB, CTENEH,
MyCTBHIHb
bubmuoreka [JOK
79 AHTPOTIOTEHHBIE 0 https://m.eds00.ru/863e612
9KOCHCTEMBI 2
YpOosKocUCTEMBI. bubmuoreka [JOK 1.1,1.3,2.1,3.2
ITpakTruyeckas pabora https://m.edso0.ru/863e612
80 «U3yuenue u 0.5 2
OIHCaHNE
ypOO3KOCUCTEMBI»
3aKOHOMEPHOCTHU bubnunoreka [JOK 1.1,1.3,2.1,3.2
(dbopmupoBaHUs https://m.edso00.ru/863e612
81 OCHOBHI)IXV ) 0 2
B3aMMO/ICHCTBUI
OpPTraHHU3MOB B
IKOCHUCTEMAX
MexaHu3msl bubmuorexa [IOK 1.1,1.3,2.1,3.2
BO3IEHCTBUA https://m.eds00.ru/863e612
82 3arpsi3HEHUN pa3HbIX 0 2

THUIIOB Ha
cyOOpraHu3MEeHHOM,
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OPraHU3MEHHOM,
MOIYJISALIUOHHOM U

9KOCUCTEMHOM

YPOBHSIX

Brochepa — bubnmoreka [JOK 1.1,1.3,2.1,3.2
83 oGimernTaneTapHas https://m.eds00.ru/863e612

oboouka 3eminu 2

Vyenne B. 1. bubmuoreka [JOK 1.1,13,2.1,3.2
84 BepHAICKOTO 0 https://m.edso00.ru/863e612

ouocdepe 2

3aKOHOMEPHOCTH Brbmiorexa [IOK
85 CYIIECTROBAHHS https://m.eds00.ru/863e612

6rocheps! 2

Kpyrosopots! bub6nuorexa [IOK
86 BEIIECTB U https://m.eds00.ru/863e612

OMOTeOXMMHYECKHE 2

ITAKJTBI

30HAIBLHOCTD bubmuorexa [JOK

onocdepsl. https://m.edso0.ru/863e612
87

OcHOBHBIE OHOMBI 2

CyIIN

bu6mmorekxa [IOK 1.1,1.3,2.1,3.2

88 YCTOHYMBOCTH https://m.eds00.ru/863e612

omocdepsl 2
89 ODKOJIOTHYECKUE 1.1,1.3,2.1,3.2

KpU3UCBI U UX
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IMIPUYUHBI

Boszeiictane bu6mmoreka [JOK 1.1,13,2.1,3.2
90 qeIOBEKA Ha https://m.eds00.ru/863e612

ouochepy 2

AHTpONIOT€HHOE bubnmoreka [JOK 1.1,1.3,2.1,3.2
01 BO3JICHCTBUE HA https://m.edso0.ru/863e612

pPacTUTEIBHBIN U 2

YKUBOTHBIN MUP

bubmuoreka [JOK 1.1,1.3,2.1,3.2

92 OXpaa mpHpOTs! gttps://m.edsoo.ru/863e612

OCHOBHBIE TPUHIIUIIBI bu6mmoreka [JOK 1.1,1.3,2.1,3.2

YCTOHYHUBOTO https://m.eds00.ru/863e612
93 pazBUTHUS 2

YeJIOBEYeCTBA U

TIPUPOJIBI

PammonansHoe bubnunoreka [JOK 1.1,1.3,2.1,3.2

MIPUPOJIONIONB30BAHUE https://m.edso0.ru/863e612
94 ¥ COXpaHEeHHe 2

OMOJIOTUYECKOTO

pazHooOpaszus 3emin

O60061eHue o Teme
95 «MHUKpPO3BOIIOLHUS U

€€ pe3yIbTaThI»

O060061eHue o Teme
96 «Makpo3BoJonus 1

€€ pe3yabTaThD)
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97

O06o0011eHNE TT0 TEME
«[IpoucxoxaecHue u
pa3BHUTHE KU3HU HA
3emie»

1.1,1.3,2.1,3.2

98

O060061IeHne o Teme
«IIpoucxoxaenne
YeJI0BeKa —
AHTPOIIOT€HE3»

11,13,21,3.2

99

O06o0061IeHne o TemMe
«IKOoJ0TUs — HAyKa O
B3aMMOOTHOIICHHSIX
OpPraHU3MOB»

100

101

102

O000111eHE IO TEME
«Opranusmsl U cpeaa
ooUuTaHug»

O06o06mIeHue 10 TeMe
«IKOJIOTUs BUIOB U
TOITYJISLAN
O06o0061IeHue 10 TeMe
«buocdepa —
riaodannHas
KOCHCTEMA)

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5







ITPOBEPAEMBIE HA EI'D ITIO BUOJIOT'HUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHEro 001ero
TpeOoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTe W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayYK, B (dbopmMHupOBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPHPOJIBI U
PENICHNUN KU3HEHHO BAXKHBIX COLUATBHO-ITHYECKUX, IKOHOMUYIECCKHX,
HKOJIOTHYECKUX MPOOIIEM YETOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
palroHaAIBFHOTO PUPOAONOIb30BaHNUs, B POPMUPOBAHUH LIEHHOCTHOTO
OTHOIIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

3apyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenune cucremoil 3HaHMIT 00 OCHOBHBIX METOAAX HAyYHOTO
IIO3HaHWs, UCIOJIb3YCMBIX B OHMOJIOTMYECKHUX HUCCIICAOBAHUAX KUBBIX
00OBEKTOB M D3KOcHCTEM (ONUCaHWE, W3MEpEHue, MPOBEACHUE
HaOMIONICHNH); CHOCOOaMHU BBISBICHHS W OLEHKH aHTPOIOTr€HHBIX
MU3MEHEHUH B IIPHPO/IC.

2 YMenune BbIIBUT'aTh TUIIOTC3bI, IMPOBEPATH HX SKCIICPHUMCHTAJIbHBIMHA
cpenctBaMu, GOPMYIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MIOJTyYEHHBIE PE3YJIbTAThl U J1€1aTh BHIBOJBI.

BbisiBIIeHHEe 3aBUCMMOCTH  MEXJy HCCIEIyeMbIMH BEIWYHMHAMH,
00BsICHEHHE TIOJTYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIafeThb CHCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIOYAET: OCHOBOINOJIAraroIiye OHUOJIOTMYEeCKHe TEpMUHBI U TOHATUS
(KM3HB, KIIETKA, TKaHb, OpraH, OPraHu3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
ouorieHo3, Onocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OvocuHTe3 Oenka, OWONOIMMEPBI, JUCKPETHOCTh, CaMOpETyJIsLus,
CaMOBOCITPOU3BE/ICHHE, HaCJIEACTBEHHOCTb, WU3MEHYNBOCTbD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosjormyeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTHBHOIO MMMyHHTeTa [I.
Opnux, U.JM. MeunukoBa, XpoMOCOMHasi TEOpHUs HacieacTBeHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonctsa K. bapa, sBomronmonHas

teopust Y. JlapBHHA, CHHTETHYECKas TEOPHUS DHBOJIIOLUHU, TEOPHUs




antpororeHe3a Y. Jlapsuna; Teopusi O6uoreouneno3a B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpasus U MPOUCXOKACHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mnOyTIx Hu
HampaBJIeHUsX 3BojIOIMH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Hs MOTOMKOB IEPBOI'O MOKOJICHUS, PaCIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
nsMenunBocty H.M. BaBunoBa; reHetmueckoro pasHoBecus JIxk.
Xapan u  B. BaiinGepra; 3apogsimeBoro cxoactsa K.  bapa;
Oouorenernueckuii 3akoH J. ['ekkerns, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHauMmyma lO. JIubuxa, sKoJI0rM4eckor nmupaMuibl 4HUCed,
OMOMAacChl U SHEPTUH);

runore3sl (koarepBatHoi A.M. Omnapuna, nepBuuHOro OynboHa J[x.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumartb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mnmpoueccamMm MW ABJIICHUAMU; OCJIATb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU NTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaTh B3aMMOCBSI3M  MEXAY CTPOEHUEM U
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; ITallaMU KJIETOYHOIO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTunoM U GaKTOpaMu Cpelbl  OOUTaHMS,
IIpoueccaMy  JBOJIIOLMM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX HKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OTHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouoctepsl; CTPOCHUS OPraHoB W CHUCTEM OPraHOB PACTCHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACITEIBHOCTH, TPOTEKAFOIITNX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX



mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HHpOpMauu U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIWBUYyaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3MPYIOLIETr0,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(OH]
MOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpefe OOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI'O M SHEPreTUYecKoro oOMeHa,
XEMOCUHTE3a, MHTO03a, Meio3a, OIUIOAOTBOPEHHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
060pbOBI 32 CyLIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
IPUCIIOCOOJIEHHOCTH OPraHUu3MOB K cpeAe OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX T'PYII; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMS;, EIWHCTBA YEIOBEYECKHX pac;
He00XO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBMs COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWH(OPMALUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBpEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHUEC

11

1.2

1.3

CoBpemenHass OHOJOTMS — KOMIUJIEKCHAsE Hayka. buosjormueckue Hayku U
u3ydaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, csizannblie ¢ Ouosiorueid. 3HaueHue OUOJNOTHH B
MPAKTUYECKOW JICSITEIbBHOCTH YEJIOBEKa: MEAUIUHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€AUHCTBO XMMHUYECKOI'O0 COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTh U
YIOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUAOBOM, 3KOCUCTEMHBIN
(OmoreoneHoTHueckuit), O6uocdepHsiii. I[Iporecchl, MPOUCXOMANIME B KUBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIeCTBOBAHUS

MaTepuun

Mertoapl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMmaruzamnusa, Mertaadanui3. IloHsTme o0 3aBUCHMOM ©W HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ pocToBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBEl HCKaKeHUs pe3yJbTAaTOB HKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Ononorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(DyHKIIMOHANIbHAS €AUHMIA XKUBOro. Mcropus OTKpbITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBanun, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUSI COBPEMEHHOM KJIIETOUYHOM TEOPHUH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJbTUBUPOBAHUC KIICTOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,



TEIUIOpery . MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYEcKas poOJb.
Posib kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BrTopuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIuu OeKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBIL.
OO0muit mnaH cTpoeHUuss U (PU3UKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumunel. T'wapodunbHo-rUApOodoOHBIE cBolicTBA. Knaccudukamus JIumuaoB.
Tpurnuuepunsl, docdhonunuasl, BOCKH, cTepouabl. buonorumdeckue ¢GyHKIUU
munuaoB. O0mre cBoicTBa OMONIOTMUECKUX MEMOpaH — TeKy4eCTh, ClIOCOOHOCTh
K CaMO3aMBIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupanbs. MecTtoHaxoxaeHue u ouonorudeckue ¢pynxuu JJTHK.
Bunel PHK. @yuxkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CekBenupoBanue JIHK.

CrtpykrypHast OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHdeckass U Ipokapuotruyeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuotudeckoil kineTku. Kierounass cteHka OakTepuil M apxeil.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (PyHKIMOHMpPOBAHHWE SYKAPHMOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpaHa (ruazmanemma). CTpyKTypa Iia3Matudeckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyro MeMOpaHy: maccuBHbIM  (auddysus,
oOneru€énHass nud@y3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOLUMTO3: MUHOIUTO3, (haronuro3. Dk3ouuto3. Kietounas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommazma. Iluto3oms. Ilutockener. JIBukeHuwe 1muTomina3mbl. OpraHouibl
kiIeTkd. OpHoMeMOpaHHbIE OpraHOMABl KIJIETKU: OJHJOIIa3MaTUdecKas CeTb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpOeHHE M (YHKIMU. B3aumocsszb
O0JIHOMEMOpaHHBIX OpPraHOUIOB KJIeTKH. CTpoeHue IpaHyJspHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit



2.4

(arpaHyJspHBIA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas QyHKUUsS
annapata ['onpmku. TpaHcHopT BellecTB B KIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (pyHKIMM MUTOXOHApPUN M miactuf. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOUIMX  JYKapuoT.  XJIOPOIUIACTHI,
XPOMOIUIACTBHI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUM HEMEMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKH.
MuxkpotpyOouku. Knerounelii neHtp. CTpoeHHE U [BHXKEHHE J>KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LUTOIIAa3MbL. LIeHTpHOIIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenKOBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

AccuMWISIIMSL U JTUCCUMWIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIA M TeTepOTPOQHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mpoueccax. JHepreTuyeckoe ooOecrieyeHue KIeTKH: npeBpaiieHne ATO B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakluuidl KJIETOUYHOTO
Metabonu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA U MEXaHW3M JICHUCTBUSL.
Kodepmentsl. Otanuuns (pepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOpPbl U OENKU-WHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaKIuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHbIl CHHTE3 OpraHMYECKHUX BemllecTB B KieTke. PorocuHres. Poib
XJIOporiacToB B mporecce (orocuHTeza. CBeroBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BinusHHMe pa3nuyHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XemocuHres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDHUIUPYIOLIHE
OakTepuu, >Kene300aKTepuu, CepoOaKTEPHH, BOJOPOAHBIC OaKTEepuu. 3HAUEHUE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
UCTOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETU OOJIE3HEH.

AspoOHBIE OpraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MuKoamn3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonoruueckoe OkucCiIeHHE, WIM KJIETOYHOE JbIXaHUE. Poiab MUTOXOHIpHI B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaxuuu.

OxucnurensHoe dochopunupoanue. [IpenmymecTsa aspoObHoOro mytu oOMeHa



BEIIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPIeTUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILJIEIbHOCTh, AaCUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OGuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMHHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauus oOMEeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKM3HH M OoONHMraTHbie napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >kMBOTHBIX, pactenuid. CIINJ[, COVID-19,

conuaJibHbIC U MCIUITNMHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHrermueckuit  (HOCTMUTOTHYECKHMM), CHHTETHMYECKHMH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permumkanusa. IlpuHnunsr perumkanuu  JJHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIM CHUHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonorumynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Henenne xietkn — MuTo3. CTaguu MHUTO3a U NMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 m nurokuHe3. buonornueckoe 3HauyeHHE MHTO3A.
Perynsius mutotndeckoro nukia kiaeTku. Ilporpammupyemas kietounasi rudens
— anonTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpraHI/I3M Kak OMOJIOrHuYecKasl CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

dopMBl pPa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
moioBoe. Bumbl  O6ecmosoro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe paszmuHosxkenue. [lonoBeie kneTku, wiu ramersl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bronorndecknii cmMpici Meiio3a




3.2

3.3

1 TI0JIOBOTO Ipouecca. Melo3 u €ro MecTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[Ipen3aponpliieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpazoBanue U pa3BUTHE TMOJIOBBIX KiIEeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnonoBbIX KieToK. OIIOIOTBOpEHHE W 3IMOPHUOHAIBLHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpylisilus). 3akiaaka
OpPraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3auMHOE BIHSHUE 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akjiajka IJIaHa
CTPOEHMSI >KMBOTHOIO KaK pE3yJbTaT HMEPApXUUYECKUX B3aUMOJECHCTBUN TI'€HOB.
Bnusnue Ha >MOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXkKaromien
Cpelbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECrO3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. buoiornueckoe 3HayeHUE MPSAMOrO0 M HENPSMOIO pa3BUTHUSA, UX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPHUOHAIBHOIO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButue pacreHuil. ['ametodutr m cropodur. Meiio3 B
KU3HEHHOM TMKJIe pacreHud. (OOpa3oBaHume cImop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OII0IOTBOPEHKE Y IIBETKOBBIX pacTeHHi. O0pazoBaHue U

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjaquu OHTOTCHE3a Yy paCTeHI/Iﬁ N )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL 1 OMOJIOrMYHBIE XPOMOCOMBI, AJIJICJIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHI\/’I u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMo3urora, rerepo3nurora, 4Yucrad JIMHUA, T I/I6pI/I,I[LI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHbBIE MCTOJABI I'CHCTHUKU! FI/I6pI/II[OJ'IOFI/I‘leCKI/II\/'I, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-TEHETUYECKUI

Monorubpuanoe ckpemupanue. [lepsblit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mokosieHus. IlpaBuno ngomuHupoBaHus. Btopoill 3akoH
MeHngens — 3akOH paclIelyIeHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH ramer.

AHanuzupyroluee ckpemuBaHue. [IpomMeXyTOUuHBIM XapakTep Hacl€OBAHHUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O

HacCJICJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI AT 6pI/II[HOTO



CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJeA0BaHUE TI'€HOB, HAPYIICHUE CLEIUIEHHUS MEXIy I'eHaMu. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAIEIbHBIX T'€HOB.

Kommnnemenrapuocts. Onucrtas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
npu3HakoB. KayecTBEeHHbIC M KOJWYECTBEHHbIC MPU3HAKU. BUIbl M3MEHUYMBOCTU:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbId psij
u BapuanuonHas kpuBas (B. HMoranHcen). CBoiicTBa MOIU(PHUKAIIMOHHON
M3MEHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIBI
TeHOTUINMYECKON N3MEHUMBOCTH: KOMOHMHATHBHAS, MyTaIllMOHHASI.

KomOuHaTtuBHAsT M3MEHUYMBOCTh. MeHo3 © TIOJIOBOM TIpOIleCC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. PO KOMOMHATHBHON M3MEHUYHMBOCTH B CO3JaHUU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHass U3MEHYMBOCTh. BHUJIbI MyTalluii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalUWU. SepHbIE M IMTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIC MyTaIiy. [IpuuHbI BOSHUKHOBEHUST MYTAIIHIA.
MytareHbl ¥ HX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleAcTBeHHON n3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHaSI N3MCHYHMBOCTHb U HACJICIACTBCHHOCTD

Kapuotun wuyenoBeka. MexayHapoJHas MporpaMMa HCCIEIOBAaHUA TIe€HOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKH  YEJOBEKAa: TIEeHEAJOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MONYJISITUOHHO-CTATUCTUYECKHA,
MOJIEKYJIAPHO-TEHETUYECKHIA. CoBpeMeHHOE onpeaeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM UYHCIIE C IMOMOILIBIO
[M1P-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEeKa. bonesnn c HACJIEICTBEHHOU
MIPEIPaCTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKH B MPEIOTBPAIICHUN

U JICUCHHH I'eHEeTUYCSCKHX 3a001eBanuii yeoBeka. CTBOJIOBBIE KIETKU



3.6

JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PACTECHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *UBOTHBIX. CopT, mopoza,
mITaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. Ucneiranue
npou3BoauTeNiel Mo moroMcTBy. OTOOpP MO TEHOTUIY C HOMOILBIO OLEHKH
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ momMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/| CEJICKITMOHHOM paboThl. PannanuoHHbIH 1
XUMUYECKMH MyTareHe3 Kak HWCTOYHHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranusmoB. lcnosnp3oBaHME T€HOMHOIO pEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosryueHust HCXOAHOT0 MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBHuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekumu. OtnanéHHast
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTkeHus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKa. TpaguluoHHAas  OHOTEXHOJIOTUS:
xje0orneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SAMLEKICTOK U KIOHMPOBAHUE >KUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTukeHus W NEepCreKTUBHI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHHU4€CKOro Mmupa

buonornyeckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OHOKJIETOUHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
IIPOTHUCTHI. KononnanpHbie OpraHHU3MBI. HBI/I)KCHI/Ie OIHOKJICTOYHBIX OPraHU3MOB!
amMEOOUAHOE, KI'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OPTaHHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel



4.2

4.3

4.5

4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHum pacteHuid. TuIBl PacTUTENIbHBIX TKaHEH:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocTy cTpoeHUs, PYHKIUN U PACIIOIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHu. OYHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HME MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornoimieHue BOABI, YIVIEKUCIOTO Ta3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuid. Auddysus ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Beimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHui. Kyrukyna. CpencrBa MacCUBHOM M XUMHUYECKOM
3amuThl. OUTOHIIUIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3zgpakuMocTe M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa M UX 3HAYCHHUE

MHoOrok/ieTouHbsle  KMBOTHbIE.  B3auMOCBS3b  4acTe€ll  MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, Oopradbl U CHUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SIUTEIUalbHAas, COCIWHUTEIbHAsA, MBbIIICUYHAs,, HEpBHas.
OcoOenHoctu cTpoeHHs, (QYHKUMH U pacHoNioKeHUs TKaHEW B OpraHax

JKHBOTHBIX U YCIIOBCKA

Opransl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil 1 BHyTpeHHHH ckeneT. CTpOEHHE W THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX KMBOTHBIX. IluTanue sxuBoTHBIX. IIuTanme
MTO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue kMBOTHBIX. KoxkHoe apixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHUS
JNETKUX MO3BOHOYHBIX XUBOTHBIX. JlpIXaTenbHas cUCTeMa 4eloBeKa. MeXaHu3M
BEHTWISIMM JIETKUX Yy NOTUI W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XHMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucTeMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJIIOIMOHHBIE  YCIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHu3zMoB. Beienenue y
XKUBOTHBIX. CoKpaTUTENbHbIE Bakyosn. Opransl BoaeneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIJIEINUTEIBHON CUCTEMAMH. BblaeneHue y IO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. IlokpoBBI H uX

MIPOU3BOTHBIE.
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PaznpaxxuMocTh U peryisust y opranu3MoB. Pa3apakuMoCcTh Y OHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsius y MHOTOKICTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedIieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBONIOIMOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMMm s 3¢GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Opransl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3Tra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryinsuuss M SHIOKPHHHAs CHUCT€Ma >KUBOTHBIX H
yenoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycinoBHbBIE B YCIIOBHBIC PEQIICKCHI

5.2

5.3

3amuTa opranuzMa ot OoneszHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPJIBHBIA MMMYHHTET. BpOXXAEHHBIA, NPHOOPETEHHBIH crennuduyecKuii
umMmyHuTeT. Teopuss  KJIOH&JIbHO-CelEKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHu3MoB. Pomb

BPOKJIEHHOIO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue uenoBeka. Juddysus ra3zoB yepe3 MOBEPXHOCTh KIETKH. J[pixaTenpHas
cucTteMa denmoBeka. JlpIxarenmbHas TMOBEPXHOCTh. Perymsiust  JpIXaHUs.

JIpIxareabHbIe 00BEMBI

5.5

5.6

HI/IIIIeBapI/ITCJ'IBHaﬂ CHUCTEMaA 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHI)Ie JKCIIC3hI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKJIICTOYHOC

MUIIEBAPEHUE

ITokpoBel M wux npousBonaHble. Oprasbl BbiaeneHus. Ilouku. Crpoenue n
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleseHus1. OOpa3oBaHuEe MOYH Yy YEJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIS MBIIIOBI U KX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIIbHOCTb 4. Z[apBI/IHa.



JiBmkymue cuiibel 3Botonuu BUaoB o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtoru. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYeHHE BOIOIMOHHOMN

TeopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak ayeMeHTapHas eauHuua 3BoytoluUd. COBpEMEHHBIE METOJIbI
OLICHKM T'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (QaKTOpPHl (ABIKYIIME CHJIBI) SBONIONUH. MyTallMOHHBII
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpPAaBIIEHHbIE W3MEHEHUs 4YacToT ajulenell B momymanusx. Oddekt
OCHOBATEJIA. Murparuu. W3onsmus TOTYJISLIAMA: reorpaduueckas
(mpocTpaHcTBeHHas ), brnosoruyeckast (penpoyKTUBHAs ).

EctectBennbiii  orOOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  0TOOpa: JBIDKYIIUH, CTaOWIM3UPYIONMIUMN, pa3pbIBAIOLIUI
(mu3pynTuBHbI). [TonoBoit oTOOP.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE  mpUCIIOCOONIEHUNH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [lpumepsl npucnocobneHuil y opranu3mMoB. OTHOCUTEIBHOCTh
MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BuumooOpasoBaHue kak pe3ysbTaT
MUKposBoJtoru. M3onsamus — kiroueBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rubpuansays). JJIMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BoOMIOLIMOHHON OMONOrMM B pa3paboTKe HAY4YHBIX METOJOB COXpaHEHHUs
O0ropazHooOpazusi. MUKpPOIBOIIONMSA U KOIBOJIOIMS TMApa3uTOB U HX XO35EB.
Mexanu3msl pOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHObBI

C HeH

6.3

Metoapl uU3ydeHUsT MaKpOAIBOJIOIUHU. [lalieOHTONIOrMYeCKue METOMbI M3YyUCHHS
sBoonmi. [lepexonubie GopMbl 1 PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Meroapl u3ydeHus oo, CpaBHeHue (Gropsl U GayHbI
MaTepuKOB M OCTPOBOB. broreorpaduueckne odaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbl H3YUCHUA
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3BONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOIIMM OHTOT€HE3a U MOSBICHUS
SBOJIOLMOHHBIX ~ HOBHIECTB. [ 'OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapubsle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJbl  U3YYEHHS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI IMOCTPOSHUS (PHIOTEHETHIECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUU. HeobpaTUMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunbple rumoTe3sl MNpPOMCXOXICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepMmus. JloHay4dHble NIPEACTABICHUS O 3apOKICHUM KU3HU (KpEAllMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHM4ecKoM 3Bojrouuu. [lnanerapHas (reosioruueckas)
IBONIIOLIMSL. XMMHYEecKash 9BOJIONUSA. AOHMOreHHBI CHHTE3 OpraHMYeCcKHX
BemlecTB u3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB U3 MoHoMepoB. KoanepBartnas runote3a A.M. Onapuna, runoresa
nepBuuHoro OynboHa JIk. XosgeiiHa, reHetudeckas rumnote3a I'. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENBbHAs M aOCONIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil sBomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBONIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3emJie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl 1 2yKapHOTBHI.

ITpoucxoxaeHue 3ykapuoT (CUMOHOTeHe3). DBOIIOLMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIponcxokeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHuil. OcHOBHBIE apoMopdo3bl
pactenuid. Bbixox pacrenuit Ha cymry. IlosBieHue CHOpOBBIX pacTeHHN U
3aBoeBaHne MMM cymd. CeMmeHHble pacTeHus. [IponcXoxkaeHHEe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLHUS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxaeHre MIEKONMUTAIOMIUX U
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ntun. [lpuamun xmrodeBoro apomopdos3a. OcBoeHHE OECMO3BOHOYHBIMHU U
[M0O3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3emiie IO 3paM U IepuogaM: apxeu, MpoTepo30i, maaeo30H,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa M TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuwioro. [Ipuuunbl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonsl aHTponosiornd. CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA — YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3HO0IIOTO-OMOXUMHUYECKHE,
noBesieHueckue. OTInYms 4eaoBeKa OT )KUBOTHBIX. [IpsIMOX0KIeHNEe 1 KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAaIbHEIC.
CooTHouleHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaluM AaHTPOIOTre€HEe3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIFOIEH.
YenoBek  yMenblid, TEpBbIE  H3TOTOBJIEHUSA oOpyaud Tpyna. UYenmosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reienb0eprckuii — o0 NpeoK HeaHJEepPTaJbCKOrO 4YeJOBeKa U 4YeJoBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DOBONIOIUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHbIH mporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3PQHEKT OCHOBATENA» B MOMYJISLMUIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBponeougHas
(eBpasmiickasi), aBcTpallo-HerpoujHas  (dKBaTopuaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M IyTH pacceleHHs 4elloBeKa I10 IUIAHETE.
EaunctBo  uyenoBeueckux pac. HayuHas  HecoCTOSTENbHOCTH  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKAroIIed Cpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJIO0BCKAa

OKOCHUCTEMBI U MMpUucymue MM 3aKOHOMCPHOCTHU
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Paznenbl u 3agaun sxosioruu. CBs3b HKOJIOTHU C IPYTUMU HAyKaMH.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUU. MOHUTOPHUHT

OKPY KaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH ux JAedcrBus. Kiaccudukanums
9KOJIOTUYECKUX (PAaKTOpoB: albumoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOrWdeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TomnepantHOoCTh. DBpHUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢aktopel. CBET Kak sKojornyeckuii (akrop. JleicTBue pasHbIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHMii M JKUBOTHBIX MO OTHOUIEHMIO K cBeTy. CurHajnpHas pojb CBeETa.
doTonepruoausm.

Temnepatypa kak okojorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxunocts kak skonornyeckuilt ¢akrtop. IIpucnocobnmenus pacreHMH K
MoJIIep KaHuI0 BoJHOTO OaynaHca. Kiaccudukarus pacTeHH MO OTHOUICHHIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAs  MOJNOYBEHHAs, BHYTpPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOCHHOCTH cpeJl oOuTaHus OpraHu3MoB. l[IpucnocobiieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpeax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
AKU3HU.

XKuznennvie Gopmbl opranusmon. [lonsTue o xusHeHHON ¢opme. JKu3HEHHBIE
(GbopMBl pacTeHMi: JepeBbs, KyCTApHUKU, KYCTapHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Buasl OMOTHMUECKHMX B3aUMOJECHCTBHUI: KOHKYPEHLHUS,
XHUITHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢abpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN Uil CYIIECTBOBAHUS OPraHU3MOB B Cpele

oOHWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/ISI Kak Ouoyornyeckas

cucrema. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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O0uoJIOTMU BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI HMOIYJISIHI.
OcHOBHbIE MOKa3aTeNM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IOIYJISIUH.
JluHaMuKa nomyisuuu U €€ peryisanus. bUOTH4eCKui NMOTEHLUa MOIYJISLUN.
MognenupoBanue OUHAMMKU —nomymsinu.  KpuBele  pocTa  YHMCICHHOCTH
nonyisinuu. Kpusble BbDKMBaHMs. Perynsiiys 4uCIEHHOCTH HONMYJIALMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
crpareruu BunoB (r- u K-crparerun).

Ilonatue 006 »sKosormuecko Hume Buaa. MectooOuTaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcoHa. Pa3zmepsl 3Konoruueckoin
Huuy. [loTeHnnanbHas ¥ peaqn30BaHHas HULIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoOIleHO3€. JKOocHCcTeMa Kak OTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBHBIE OJOKM OPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI,
KOHCYMEHTHI, peayueHTol. Tpodudeckue ypoBHH. Tpoduyeckue Henu U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M Wbl B 3KocucTeMax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM IKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHUECKHE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIC CYKIIECCUM M WX TMPUYMHBL. AHTPONOTE€HHBbIE BO3JCUCTBUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCHCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucreM. ['opozckas diopa u
¢dayna. CuHaHTpOMU3aIMs TOPOJACKON (payHbI. bronornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEepruM M BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TOIMYJSIMUA © OSKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX H

AHTPOINIOT€HHBIX BO3IECUCTBUN

buochepa — oOmemnanerapHas o0onodyka 3eMiHM, TA€ CYIIECTBYET WU
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cyliecTBoBana Xu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
o6uocdeps u e€ coctas. KuBoe BerecTBo 6Mochepsl 1 ero GyHKIUH.
3akOoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  dKOocuUCcTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotbl BemiecTB M OHOreOXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonsatrne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOIMUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIA MUp OMOMOB CYIIIH.

CrtpykTypa U (YHKIHS KHBBIX CUCTEM, OLIEHKA MX PECYpCHOTO MOTEHIMAIa U
o6uochepHbIX QyHKIUN

DKOJIOTHYECKHE KPU3UCHI M UX MPUYMHBL. Bo3jeicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenpl. OXpaHa Bo3Ayxa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BoaHbIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpOIOTeHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
pacTUTENILHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPAaHBI MPUPOIHI.
Kpacubie kauru. Ocobo oxpansiembie npupoansie tepputopun (OOIIT).
Borannveckue calibl U 300JI0TUYESCKHE TTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO PA3BUTHUS YEIIOBEUECTBA U IPHPO/IBL.
PammonanbHOE  MPHPOIOINIONBE30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






