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MNOSCHUTEJIBHASA 3AIIUCKA

[Iporpamma no yue6Homy mpeamety "buosorus" (manee - Ouosiorus) Ha ypoBHE
cpenHero oOmiero oOpa3oBaHusi pa3paboTana Ha ocHOBe DenepalbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpaszoanuu B Poccuiickoit deneparun», PI'OC COO,
Konuenuuu npenonaBanus yuyebHoro npeamera «buonorus» m OCHOBHBIX MOJIOKEHUH
dbenepanpHOl pabouell mporpaMMbl BOCITUTAHUS.

VYyeonslii npeamet «buosorus» yriryonéHHoro ypoHs uzydenus (10—11 kiaccer)
SBJISIETCSI OJIHUM W3 KOMIIOHEHTOB TMpeAMeTHoM ob0nactu «EcTecTBeHHO-HAYyYHbIS
npeameTel». CoriacHo nonoxeHusm GI'OC COO npoduibHbIE yueOHBIE MPEIMETHI,
u3ydaeMble Ha yriyOJIEHHOM YpPOBHE, SIBIIOTCA criocoooMm nuddepeHnuanuu o0yueHus
Ha ypOBHE CpeJHero ooiiero oOpa3oBaHMs W MPU3BaHbI 00ECIEUNUTh MPEEMCTBEHHOCTD
MEX]Iy OCHOBHBIM OOILMM, CPEIHUM OOLINM, CPEAHUM MPOPECCHOHATBHBIM U BBICIIUM
oOpa3zoBanueM. B To ke Bpemsi KaXIbli U3 3TUX y4€OHBIX MPEIMETOB JOJDKEH OBIThH
OpUEHTHUPOBAaH Ha NPUOPUTETHOE peIlIeHuE O00pa30BaTEIbHBIX, BOCIUTATEIbHBIX H
pa3BUBAIOIIMX  3a/ay, CBS3aHHBIX C  OpodopueHTanueil  oOyyaromuxcs U
CTUMYJHMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTW HAyYHOTO 3HAHHs, CBSI3aHHOTO C
OumoJioruei, MeIUIIMHOM, SKOJIOTHEH, TICHXO0JIOTUEH, CIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma no yuebHOMy mipeamery "buonorus" naér mpeacTtaBieHHe O ETH U
3ajlayax M3ydeHus yueOHoro mnpenmera «buonorus» Ha yrayOn€éHHOM YpOBHE,
ompenensier  o0s3arenbHOe  (MHBAPUAHTHOE)  MPEAMETHOE  COJAEpXNKaHUE,  €ro
CTPYKTYPUPOBAHHME MO pasjenaM M TeMaM, PACIpENeNIeHHE MO KilaccaM, PEKOMEHIYET
MOCIICIOBATEIbHOCTh M3Y4YEHHs Y4YeOHOro Marepuana ¢ y4€TOM MEXKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKA y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOyyaronuxcs. B mporpamme mo OMOJOTHUU peaau30BaH MPHUHIUI MPEEMCTBEHHOCTHU C
U3y4eHueM OMOJIOTMM Ha YPOBHE OCHOBHOIO oOIIero ooOpas3oBaHus, Ojarojaps yemy
IPOCMATPUBAETCA HAIPABICHHOCTh HA MOCIEAYIOIIEe Pa3BUTHE OMOJIOTMYECKUX 3HAHUM,
OpUEHTHUPOBAaHHBIX Ha  (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,
AKOJIOTUYECKOTO MBIIUIEHHUS, TPEACTABICHHUI O 310pOBOM 00pa3e KM3HU, HA BOCITUTAHUE
Oepe’KHOTr0 OTHOLIEHUSI K OKpY>Karollel nmpupoaHou cpene. B mporpamme no Ouonorun
TAaK)K€ TIOKa3aHbl BO3MOXKHOCTH yd4eOHOro mpenmera «buonorus» B peanusarun
tpedoBanuii PI'OC COO K MIAaHUPYEMBIM JUYHOCTHBIM, METANpPEIMETHBIM H
PEeIMETHBIM pe3yJibTaTaM O00yueHHs U B (POPMUPOBAHMM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENILHON  JIEATETLHOCTH  OOYYalOlIMXCS 1O  OCBOCHHMIO  COJEPKaHMS
OMO0JIOTHYECKOT0 00pa30BaHus Ha YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHuUsl.

VYueOusii mnpenmer «buonorus» Ha ypoBHE CcpeaHero o0mero oO0pa3oBaHUS
3aBepuIaeT OMOJOrMueckoe 0O0pa3oBaHME B IIKOJE W OPUEHTHPOBAH HA pPACHIMPEHUE U
yriayOjieHue 3HaHUM OOYyYarollMXCsi O JKMBOM MPHUPOJIe, OCHOBAaX MOJIEKYJSIPHOU U
KJIETOYHON OMOJOTUH, SMOpPUOJIIOTMM U OHOJIOTMH Ppa3BUTHUSl, T€HETUKH, CENEKIIHH,
OMOTEXHOJIOTHH, SBOIIOLMOHHOIO YUYEHHUS U HKOJIOTUH.



N3yuenne yueOHoro mpenmera «buonorums» Ha  yriayOJIeHHOM — ypOBHE
OPHUEHTHPOBAaHO Ha TMOATOTOBKY OOydYaromuxcsi K TOCIEAYIOMIEMY IOJyYEHHUIO
OMOJIOTUYECKOT0 00pa30oBaHUsl B By3ax M OpraHU3alUsIX CpeaHero npodeccruoHaabHOro
oOpazoBanusi. OCHOBY €ro COJAEpXaHusi COCTaBIsE€T CUCTeMa OMOJOTMYECKUX 3HAHUM,
MOJIYYEHHBIX MPU HU3YYEHUH OOYYaIOIIMMUCA COOTBETCTBYIOIIMX CHUCTEMATHYECKHUX
paszenoB OMOJOTHY HAa YPOBHE OCHOBHOTO oOmiero oopazosanus, B 10—11 kmaccax stu
3HAHMS TOJYYaroT pa3BuUTHE. Tak, paciIMpeHbl U YriTyOieHbl OUOJIOTHYECKUEe 3HAHUS O
pacTeHusX, OSKHUBOTHBIX, TIpubax, OakTepusax, OpraHu3Me 4YeJioBeKa, OOIIMX
3aKOHOMEPHOCTSIX KU3HH, JOIMOJHUTEIbHO BKJIIOUEHbl OWOJIOTMYECKUE CBEACHUS
MPUKIIATHOTO U TTOMCKOBOTO XapakTepa, KOTOPhIE MOYXKHO HCIOJIb30BATh KaK OPUEHTUPBI
JUTSI TIOCJIETYIOIIEro Beibopa npodeccuu. Bo3morkHa Takyke HHTErpaius OMOI0THYECKUX
3HAHHUI C COOTBETCTBYIOIIUMHU 3HAHUSMH, MOTYUYEHHBIMU O0YYAIOITUMUCS TIPU U3YUCHUU
bu3uKH, XUMHH, Teorpadu U MaTEMaTUKH.

CrpykTypa nmporpammsl 1o yueoOHomy npeamery "buonorus" orpaxkaeT cCUCTEMHO-
YPOBHEBBIN U IBOJIIOLIMOHHBIN MOJIXO/IbI K U3y4eHUI0 Onoaoruu. CoriacHo UM, U3y4aroTcs
CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEpHbIE ISl KUBBIX CHUCTEM PA3HOIO YPOBHSA
OpraHu3alliy, YBOJIIOIMK OPraHUYECKOTro MUpa Ha 3emiie, COXpaHEHHUs OUMOJIOTMYECKOTOo
pa3HooOpa3us miaHeTbl. Tak, B 10 kiacce M3ydarOTCsi OCHOBBI MOJIEKYJSIPHOW U
KJIETOYHOM OWOJIOTHH, IMOPHUOJIOTUM U OUOJIOTUM PA3BUTHS, TEHETUKU M CEJICKIUU,
OMOTEXHOJIOTHH M CHHTETUYECKON OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAHHS 00yJaronIuxcs
no OOTaHMKE, 300JIOTUH, aHATOMUH, (usmosioruu denoBeka. B 11 kiacce mzyuarorcs
HBOJIIOIIMOHHOE YYEHHE, OCHOBBI 3KOJIOTUH U yUYeHHE 0 brocdepe.

VYyeOuslii npeamer «buonorus» npusBaH 00ECHEYUTh OCBOCHHE O0YYarOIIMMMCS
OMOJIOTUYECKUX TEOPHWA W 3aKOHOB, WJEH, MPUHITUIIOB W TPABWI, JICKAIINX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUKN O CTPOESHUU, MHOTO00pa3uu
U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOMyJSUd, OHUOIEHO3a, 3KOCHUCTEMBI, O
BBIIAIONINXCS HAay4YHBIX JIOCTHKEHUSX, COBPEMEHHBIX HCCIEJAOBAHHUSIX B OHOJIOTHH,
MPUKIIAIHBIX acTIeKTaX OMOJIOTUYECKUX 3HaHUM. [{71s1 pa3BuUTHA U OAEpKaHUsI HHTEpeca
oOydaromuxcst K OWOJIOTMH HapsAAy CO 3HAUYUTEIbHBIM OO0BEMOM TEOPETUUYECKOTO
MaTepualia B COJIEp)KaHUH TPOrpPaMMbl 1O OHOJIOTHH TMPETyCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBJIEHMSI U Pa3BUTHUS TOW WIM MHOM 00jacTh OHOJOTWH, BKIAIOM
OTEUYECTBEHHBIX M 3apyOCKHBIX YUEHBIX B PEIICHUE BAXHEUIIMX OUOJOTHYECKUX U
AKOJIOTHYECKUX MTPOOIIEM.

Henp uzydenuss yueOHoro mnpeamera «buosorus» Ha yriyOa€éHHOM ypOBHE —
OBJIAJICHUE OOYYAIOIIMMHUCS 3HAHUSMHU O CTPYKTYPHO-(QYHKIIMOHAIBHOW OpraHU3aIiu
KUBBIX CHCTEM pPa3HOr0 paHra W MpuoOpeTeHHue yMEHUH HUCIOJIb30BaTh ATH 3HAHUS B
dbopMupoBaHUU UHTEpPECA K OMPEAETIEHHON 001acTu MTPOQPEeCcCHOHATBLHON AeATeIbHOCTH,
CBS3aHHOW ¢ OwWonormed, WM K BBIOOPY Y4YEOHOTO 3aBEACHHS IS TMPOJODKCHHS
OMOJI0rMYecKoro oopa3zoBaHuUsl.



JlocTikeHue menu w3ydeHusi ydueOHoro mpeamera «buonorus» Ha yriayOn€HHOM
ypOBHE 00€CTeunBaeTCs PEIICHUEM CIIeIYIONNX 3a7a4:

OCBOCHHME OOYYAIONIMMHUCS CHUCTEMbl OWOJIOTMYECKUX 3HAaHM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHICMIUAX, THIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX W
IpaBUIaX, COCTABJIIFONINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpPa; O
CTPOEHWH, MHOTOOOpa3ri U OCOOEHHOCTSIX OMOJOTHYECKUX CUCTEM (KJIETKA, OpTaHu3M,
MOMYJISKSA, BU, OMOTeo1ieH03, Onocdepa); 0 BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOy4YaloIMXCd C METOJaMH TIO3HAHUS JKMBOW  TPHUPOIBI:
UCCJIEIOBATETLCKIMH METOJaMH OMOJIOTUYECKUX HAyK (MOJEKYJISIPHOW W KJICTOYHOMN
Oouonoruu, SMOPUOJIOTHH U OMOJIOTHUY PAa3BUTHS, TEHETUKH U CEJICKITUU, ONOTEXHOJIOTHUHU U
CUHTETUYECKON OWOJIOTHH, TMaJCOHTOJOTUHU, DKOJIOTHH); METOJAMH CaMOCTOSTEIHHOTO
IPOBEICHUs] OMOJIOTMUECKUX UCCIIeI0BaHUM B 1a00paTopuu U B pUpoje (HaOIoAeHHeE,
U3MepeHne, YKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJICHUE 00YYAIONITUMHUCS YMEHUSIMU: CAMOCTOSTEIIbHO HAXOUTh, AHATM3UPOBATH
U HCIOJb30BaTh OWMOJOTHYECKYI0 HWH(OpPMAIMIO;, TOJIb30BATHCS  OHMOJIOTHYECKOM
TEPMUHOJIOTUEH U CHMBOJMKOW; yCTaHaBIMBATh CBSI3b MEXIY pa3BUTHEM OUOJIOTUU U
COIMATBHO-DKOHOMHYECKUMH H IKOJIOTHICCKUMU MPOOIEeMaMH YeJTIOBEYECTBA; OIICHUBATH
MIOCIICJICTBUS CBOCH NEATETHLHOCTH IO OTHOIICHHIO K OKPYKAIOIICH MPUPOTHOMN cpee,
COOCTBEHHOMY 3I0POBBIO H 3/TOPOBBIO OKPYIKAFOIIHX JIFOIeH; 000CHOBBIBATH U COOJTIOAATH
Mepbl MPOUIAKTUKH UHPEKIMOHHBIX 3a00JIeBaHUM, IpaBuiIa MOBEJACHUS B MPUPOJIE U
oOecrieueHuss 0€30MACHOCTH COOCTBEHHOM J>KHU3HEAESTENIbHOCTH B YPE3BbIYAMHBIX
CUTyallMsIX TPUPOJHOTO W TEXHOTEHHOTO XapaKTepa; XapaKTEepPHU30BaTh COBPEMEHHBIC
Hay4HbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BUTHE y OOYy4YaIOIUXCS WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
poliecce 3HaKOMCTBA C BBIAAIONTUMUCS OTKPBITUSMUA U COBPEMEHHBIMU UCCIICI0BAHUSIMU
B OHWONOTMH, pElIaeMbIMU €10 TpolieMamMu, METOJO0JIOTHEeH  OHOJIOrHYecKOoro
UCCIICIOBAHMSI,  TPOBEACHHMS  OKCICPUMEHTAIBHBIX  HCCIACAOBAHWH,  PEIICHHS
OMOJIOTUYECKUX 3a]1a4, MOJICTUPOBAHMS OMOTOTHIECKUX OOHEKTOB U TIPOIIECCOB;

BOCITUTaHUE y 00YYaIOMUXCs IEHHOCTHOTO OTHOIIEHUS K )KUBOUW MPUPOJIE B IIETIOM
U K OTJEJIbHBIM €€ 00BEKTaM U SIBJICHUSAM; (POPMHUPOBAHUE IKOJIOTHUECKOM, FTEeHETUUECKO
IPaMOTHOCTH, OOIINEH KyJIbTypbl TOBEACHHUS B TPHUPOJEC;, HHTETPAIMA €CTECTBEHHO-
HayYHbIX 3HaHUU;

npruOOpETeHHE oOydJarorumucs KOMITETCHTHOCTH B parmoHAIBHOM
IPUPOAOIIONB30BaHNU (COONIOCHUE TPaBUJI TOBEACHUS B TPHUPOJE, OXpaHbl BHUJIOB,
AKOCUCTEM, Ouocdepsl), COXpaHEHUH COOCTBEHHOTO 3/I0POBBS U 3I0POBbSI OKPYKAIOIIUX
monen (cobmoaeHuss mep npoduilakTUKU 3a00JeBaHUi, oOecreueHrne Oe30MacHOCTH
KU3BHENICATCTLHOCTH B UPE3BBIYAMHBIX CHUTYalUsIX TMPUPOJHOTO W TEXHOTEHHOTO



XapakTepa) Ha OCHOBE UCIIOIb30BaHUSI OMOJIOTHYECKUX 3HAHUIN U YMEHHI B TOBCETHEBHOM
KU3HH,

CO37laHUE YCJIOBHH JIJI1 OCO3HAHHOTO BbIOOpa OOYYaIOIIMMMCS WHIMBHUAYaTbHOU
00pa3oBaTenbHON TPAEKTOPHUH, CIIOCOOCTBYIOIIEH MOCIEAYIOUIEMY TPOPECCUOHATIBHOMY
CaMOOIIPEEIICHHIO, B COOTBETCTBUU C MHAMBUYAJIbHBIMUA HHTEPECAMH U TOTPEOHOCTAMMU
pervoHa.

OO611ee ynciIo YacoB, OTBEACHHBIX HA M3YYEHUE OMOJIOTUY Ha YIIIyOJIEGHHOM ypOBHE
cpeaHero oOmiero oopasoanusi, coctasiser 204 gaca: B 10 kimacce — 102 yaca (3 gaca B
Henento), B 11 kmacce — 102 yaca (3 gaca B HEZIEIHO).

OT16op opraHu3alUOHHBIX (QOpM, METOAOB U CPEACTB OOy4YeHUs OHOJOrUU
OCYIIECTBIISIETCS C Y4€TOM cCIeUM(UKH €ro CoOJEp)KaHWs U HAlpaBICHHOCTH Ha
OpOAODKEHHE  OMOJIoTMYecKoro  OOpa3oBaHMA B OpraHM3alMsIX  CPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUs.

OO0s3aTenbHbIM yCIIOBUEM MpU OOyYEHHUHU OWOJIOTMM Ha YIiayOJEHHOM YpOBHE
ABIISIETCS. TIPOBEJCHUE JIADOPATOPHBIX M MPAKTHUECKUX pabor. Takxke yuacTue
oOydJaronuxcsi B BBITIOJIHEHUH TMPOCKTHBIX M Y4eOHO-UCCIIENOBATEILCKUX PpadoT,
TEMaTUKa KOTOPBIX OIpEAeNIeTCS YYHUTElIeM Ha OCHOBE HMEIOIIMXCS MaTepHalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMbl, BBIACIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast Ouonorusi — KOMIUIEKCHas Hayka. Kpatkas uictopusi pa3BUTHSI OMOJIOTHH.
Buonornueckue Hayku M u3ydaemMble UMH TpobOiembl. DyHIaMeHTalbHBIC, NMPUKIATHBIC H
MIOVMCKOBBIC HAYYHBIE UCCIICAOBAHMS B OMOJIOTHH.

3HavyeHHe OWOJIOTMH B (POPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cesa3annbie ¢ Ononorueil. 3HaueHue OMOIOTUHU B MPAKTUIECKON ASSITENFHOCTH
YEJIOBEKA: MEUIIMHE, CENbCKOM XO3SIIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOJIBL.

JdemoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnens, XK. b. Jlamapk, Y. dapsun, Y. ['apseii, .
Mengens, B. U. Bepnanckuii, U. 1. I1aBnos, 1. . Meunukos, H. W. Basunos, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, @. Kpuk, /1. K. bensies.

Tabmunpl 1 cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HaykaMm», «Cucrema OMOJOTrHYEeCKUX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3YUYeHHE

JKuBble cucTemMbl Kak MmpeaMeT u3ydeHust ononoruu. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO
XMMHYECKOIO COCTaBa, JUCKPETHOCTb W LEJOCTHOCTb, CIIO)KHOCTh U  YHOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOPraHM3alUs, CaMOBOCIIPOM3BEICHUE, Pa3apakKMMOCTh,
W3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alid KUBBIX CHUCTEM: MOJICKYJIAPHBIM, KIETOYHBIM, TKaHEBbIN,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BUJOBOM, KOCHCTEMHBIN (OMOreoneHOTUUECKHIA),
o6uoctepnsiid. [lponeccsl, npoucxoasmuye B *KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuznp kak dopma cymecTBoBaHusl MaTepud. Hayku, u3yyaromiye >KMBble CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3alUu.

Nsyuenne xuBbIX cucteM. Metoasl Ouonmornueckoir Hayku. HaOmionmeHue, maMepeHue,
SKCHEPUMEHT, CHUCTEMAaTH3auus, MeTraaHanu3. [loHsTme O 3aBUCMMOM UM HE3aBHCHUMOWU
nepemeHHoi. I[lnanupoBanme skcnepuMenta. lloctaHoBka M mpoBepka rumnore3. Hyneas
runore3a. [TonsTue BEIOOPKU U €€ JO0CTOBEpHOCTh. Pazopoc B Ouoiornueckux naHHbIX. OleHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpHUMHBI HCKa)KEHUS pE3ysbTaTOB SKCIIEPUMEHTA.
[loHsATHE CTaTHCTUYECKOIO TECTA.

JdemoHcTpanuu

Tabmunpelr U cxembl: «OCHOBHbIE TpPHU3HAKK KHU3HU», «DBHOIOTHYECKHE CHUCTEMBD»,
«CBoiicTBa KMBOW MaTepumn», «YpOBHU OpPraHU3alUU KUBOM MPUPOAbD, « CTPOEHHE )KUBOTHOM
KJIETKN», « TKaHU )KMBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEUECKOT0 OpraHu3May, «buoreoneHos»,
«buocdepay, «MeToapl U3ydeHUS KUBOH TPUPOIBD».

O6opynoBanue: 1abopaTtopHoe 000pyAOBaHUE AJIsl MPOBEACHUS HAOIIOACHUI, U3MEPEHHH,
HKCIEPUMEHTOB.

IIpakTHyeckasa padora «licnonp3oBaHuE pa3IMYHBIX METOAOB MPU H3YyUEHUU KUBBIX
CHUCTEM.

Tema 3. buosorust KjieTku



Krnerka — cTpykTypHO-QyHKIMOHATbHAS €AMHUIIA XKUBOTO. McTOpus OTKPBITUS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. IIneitnen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOpHUH.

MeToapl MOJEKYJISPHOM M KJIETOYHOW OHMOJOTMH: MHUKPOCKOMHMS, Xpomarorpadus,
IeKTpoPope3, METOA  MEYCHBIX aTOMOB, auddepeHIHnaTbHoe  IEeHTPU(YTHPOBAHHE,
KyJIbTUBHUPOBaHUE KJIETOK. M3y ueHue (DUKCUPOBAHHBIX KAemoK. DIEKTPOHHAasT MUKPOCKOIHS.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicusnennoe) usydeHue Kiemox.

JdemoHcTpauuu

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

Tabmumpr 1 cxeMbl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MHUKpPOCKOM», «Mcropus
Pa3BUTHS METOJI0B MUKPOCKOIIHI.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENApaThl PACTUTEIbHBIX, >KUBOTHBIX U
OaKTepUaIbHBIX KIETOK.

IIpakTuueckass padora «l3ydeHrne METOMOB KJIETOUYHOH Omosorum (Xpomatorpadmusi,
anekTpodopes, auddepennnanbHoe neHTpudyruponanue, [ILP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHTHl. Boaa u €€ ponb
KAK pacTBOPUTENS, pEareHTra, ydacThe B CTPYKTYPUPOBAHMM KIIETKH, TEIJIOPETrYJIALNH.
MuHepansHbIe BELIECTBA KIETKH, UX OMOIOTHYecKas poib. Poib KaTHOHOB M aHHOHOB B KIIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenmkoBoW Mosekynbl. I[lepBudnas ctpykrypa Oenka, TenTHaHAs
cBs3b. BTOpuyHas, TpeTwuHas, deTBepTUYHas CTPYKTypbl. JleHaTtyparus. CBoilicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornyeckue GyHKINN 0enKoB. /IpuoHul.

VYrneBoasl. MoHOCAaxapuabl, AUCAXaPHIbL, OJIMTOCaXapH bl U onucaxapu sl OOImuni ian
CTpOEHUs U (PU3MKO-XUMHUUECKHE CBOMCTBA yIiIeBOAOB. bronornueckue QyHKIMH yriIeBOa0B.

Jlummasl.  [mapoduneHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukanmss — mummmos.
Tpurnunepuasl, Gochoaumuabl, BOCKH, cTepousibl. buomornueckue pynkiuu nmunuaoB. Oomuye
CBOMCTBa OHMONOTMYECKMX MEMOpaH — TEKy4YecTh, CIHOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJIyIPOHUIIAEMOCTD.

Hyxneunossie kucnotel. [IHK n PHK. Ctpoenue HyxienHoBbIX kuciaoT. HykneoTuasl.
[Tpuniun kommmementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitnas crimpaiib.
Mectonaxoxaenue u 6uonorunueckue pynkunu JJHK. Buast PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBs3u B Mojekysie AT®. buonornueckue
¢yakmuun  AT®. BoccraHOBIEHHBIE TIEPEHOCUMKH, WX (QYHKIMA B KIETKe. [[pyeue
HYKAeo3uompugocgamol (HT D). CexBenupoBanue  JIHK.  Memoow  cenomuxku,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast OWONIOTHS: OMOXMMHYECKHEe W OMO(pU3MYECKUE HMCCIEIOBAHHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Moodenuposanue cmpykmypvl U  @QyHKYui
buomonexyn u ux Komniekcos. Komnvromepruiti OU3atin u opeanuyecKuii CuHme3 OUOMONIEKY U Ux
HEeNpUpoOOHbIX AHANO208.

JdemoHcTpaunu

Hoprperst: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauxnun, ®@. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B HEXKHMBOW MPUPOAEY,
«PacnpeneneHue XUMAYECKUX JIEMEHTOB B )KUBOU IIPUPOAEY.



Tabmuupr u cxemsl: «llepuogmdeckass TabMuIa XUMHUUYECKHX DJIEMEHTOB», «CTpoeHHE
MOJIEKYJbl BOJbD», «BemectBa B cocTaBe OpraHu3MoB», «CTpoeHHE MOJIEKYJbl OenKay,
«CTpyKTypbl OenKoBOW MoOJNEKynb», «CTpoeHHe MOJIEKYT YIiieBoAoB», «CTpoeHHe MOJEeKyIl
aununoBy, «HykiienHoBble KUCIOTHY, «CTpoeHHe MOIEKYJIbl ATD».

O6opyioBaHue: XuMUYecKas 1ocy1a 1 000py10BaHUE.

JlabopaTropnasi pabora «OOHapykeHHE OCITKOB C TOMOIIBbIO KAYE€CTBEHHBIX PEaAKITHIN).

Jla6opaTopnas pa6ora «lccienoBanne HyKIEMHOBBIX KUCIOT, BBIIEICHHBIX M3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema S. Ctpoenue u QyHKIMH KICTKH

Tunsl KJIETOK: dyKapuoTHYeckas M Mpokapuotuyeckas. CTpyKTypHO-(GYHKIMOHAJIbHbIE
00pa3oBaHMs KIETKH.

CtpoeHre TmpOKapUOTHYECKON KIeTKW. KieTouHas cTeHka OakTepwii ©  apXeil.
Oco0OeHHOCTH CTPOEHUs TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTHUUYECKUX KJIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crtpoenre u (pyHKIMOHHUPOBAHUE DYKapUOTHUYECKOH KieTku. [lna3maruueckas memOpaHa
(mnazmanemma). CrpykTypa MjiasMaTudeckoid MeMmOpaHbl. TpaHCHOPT BeWIECTB 4epe3
TUTa3MaTHYECKyl0 MeMOpaHy: maccuBHBIN (muddysus, obneruéHnas auddysus), aKTUBHBINA
(MepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymponuriaemocts MemOpanbl. PaGota
HATPUK-KaJIMEeBOT0 Hacoca. DHIOIUTO3: MUHOIUTO3, (harounTo3. Jk3ounTo3. Kinerounas creHka.
CrpykTypa u QyHKINUU KIETOYHOU CTEHKH pacTEHUH, rprOOB.

Huromnaszma. IluTozonb. Ilutockener. JIBmwkeHue uuToruiazMbl. OpraHoujbsl KIETKH.
OnHomMeMOpaHHBIC OpraHOMIBI KJIETKU: dHAomIasMaTrudeckas ceth (DIIC), anmapar I'onbmxw,
JU30COMBI, UX CTpoeHHe U (yHKUIUHU. B3auMOCBsS3b OJHOMEMOpPAaHHBIX OPraHOWIOB KIIETKH.
CrpoeHue TrpaHyJISpHOTO peTHKydIyMa. Mexanusm nanpasnenus 6enkos ¢ OIIIC. Cunres
pactBopuMbIx  OenkoB. CuHTE3  KiIeTOuHBIX MeMmOpaH. ['maakwii  (arpaHyssIpHBIN)
SHIIOTIa3MaTHYeCKUi peTukyiyMm. CexperopHas (GyHKOus anmapara [omsmku. Moougurkayus
benxos 6 annapame I onvooicu. Copmuposxa 6enkos 6 annapame I onvodcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWIBI KJIETKH: MHUTOXOHAPHUH, TIJIACTUABL. I[Ipoucxoocoenue
mumoxonoputi u naacmud. Cumbdbuocenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CtpoeHue u
GYHKIUM  MUTOXOHApUA U miacTuld. [lepBUuYHbIE, BTOPHUYHBIE M CIOKHBIE TUIACTHIbBI
(OTOCUHTE3UPYIONUX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIGUKOILIACTHI  BBICIIUX
pacTeHuN.

HememOpannbie opraHouas! kieTkd CTtpoeHue M (QyHKIHMH HEMEMOpPAHHBIX OpPraHOWIOB
KiIeTku. PubGocombl.  [lpomescymounvie ¢uramenmor. MukpoduiaMeHTbl. AKmMuHoBvle
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbLULEYHbIX KIemoK.
MuxkpotpyOouku. Knetounsiii nentp. CTpoeHue H JABWKEHHE JKIYTHKOB M PECHUYEK.
MuxkpoTpy0Oouku nuToriasmel. LieHTprons. benku, accoyuuposannvie ¢ MUKpoQuiameHmamu u
muxpompyboukamu. MomopHvle 6enxu.

Anpo. OGonouka sApa, XPOMATHH, KApUOILIA3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
Snepublii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE PACIOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamun. benku XpoMmaThHa — TUCTOHBL. J[unamuka sdepHou
0001104KU 8 Mumose. SoepHulil mpancnopm.

Knetounsie  BkmtoueHusi. CpaBHHUTENbHAsh  XapaKTEpPUCTUKA  KIETOK  DYKapUOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpauuu



Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumpr 1 cxembl: «CTpoeHHE SyKapUOTHYECKOW KIETKW», «CTpOEHHE >KHUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHOH KieTkn», «CTpoeHne MUTOXOHIIPUNY», «Sapo», «CtpoeHue
NPOKAPUOTUYECKON KIETKI.

OO6opyoBaHHe: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX, XKHUBOTHBIX
KJIETOK, MUKpOTpenaparsl 0aKTepuaibHbIX KIETOK.

Jla6opaTopnasi pa6oTa «/3ydeHne CTpOeHUS KIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBD».

JlabopaTopnas padora «VccnenoBaHue mia3MoiM3a U JAEMIa3MOJIM3a B PACTUTENBHBIX
KJIIETKaxX».

IIpakTHyeckas padora «/I3ydeHne ABMKEHUS IUTOIMIA3MbI B PACTUTENBHBIX KIETKAX.

Tema 6. O0MeH BelecTB U NMpeBpallleHUe JHEPTUU B KJIeTKe

AccuMWIAIMS U TUCCUMWIISILMSL — JBE CTOPOHBI MeTaboin3Ma. Tumbl oOMEHa BEIIECTB:
aBTOTPO(DHBIN U reTepoTpodHBII. YUacTrue KUCI0poaa B OOMEHHBIX Ipolieccax. JHEPreTUIECKOoe
obecrnieyenue kieTku: npespaiieHne AT B oOMeHHBIX mporeccax. DepMEeHTATUBHBIN XapaKTep
peaxiuii kineroyHoro Merabonuzma. @epMeHTHI, UX CTPOCHUE, CBOWCTBA U MEXaHU3M JICHCTBUSI.
KodepmenTsl. OTinuns pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-akTuBaTopsl U
OeNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (EpMEHTAaTHUBHBIX peaKUMid OT pa3IudHbIX
bakTopoB.

[lepBuuHBI CHHTE3 OpPraHMYECKMX BEUIECTB B KieTke. POTOCUHTE3. AHOKCUSEHHbIU U
okcuzenHvlll  homocunmesz 'y oOakmepuu. Ceemocoouparowue nueMeHmvl U HUSMEHNb]
peaxkyuonHoz2o yenmpa. Ponp xjmopormnactoB B mporecce porocunTeza. CBeToBass U TEMHOBAs
da3el. Pomoovixanue, Cs., Cs u CAM-munvr pomocunmesa. IpogyKTUBHOCTb (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHMHTETHMKOB:  HHUTPH(PHULIUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl 6poxkenus. [IpoaykTel OposkeHUsI U MX HCIOIb30BaHHE
YeloBeKOM. AHa’pOOHBIE MHMKPOOPraHM3MBI KaK OOBEKThI OMOTEXHOJIOTUH U BO30YIUTENN
00J1e3HEH.

AdpoOHBIE OpraHW3MBI. JTambl YHEPTeTHYIECKOro oOMeHa. [loNroTOBHUTENBHBIA STarl.
['mukonu3 — 6eCKUCIOPOAHOE pACUIEINIEHUE TIIOKO3bI.

buonorudeckoe okuciaeHue, WM KIETOYHOE AbIXxaHue. Poiab MUTOXOHIIpHI B mpolieccax
Ouonornyeckoro okucieHus. Lluknmueckue peakunu. OkucauTenbHoe (GochopuIrpoBaHUe.
Onepeuss membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomounou ATD-
cunmaszwvl. IlpeumymectBa a’dpoOHOro TMyTH OOMEHa BEIIECTB Iepel] aHa3POOHBIM.
O heKkTUBHOCTH FHEPreTHUECKOro 0OMeHa.

JdemoHcTpauuu

Hoprpetsr: k. puctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Muruenn, I'. A. 3aBap3uH.

Tabmunel 1 cxembl: «DoTtocuHTE3», «OHepreTuueckuid oOmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmenTay, «XeMOCHHTE3Y.

O6opyioBaHMEe: CBETOBOM MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas paGora «/I3yueHune kaTaIUTUUECKON aKTUBHOCTH (PEPMEHTOB (Ha puMepe
aMUJIa3bl WIHM KaTanas3bl)y».



JlaGopaTopnass pa6ora «M3yueHue (QEPMEHTATUBHOTO pACHICIUICHUS TICPOKCHIA
BOZIOPO/IA B PACTUTEIBHBIX U dKUBOTHBIX KJIETKaX).

Jla6opaTopnas padora «CpaBHeHue NpoIieccoB (POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopnasi pa6oTa «CpaBHEHHE TPOIIECCOB OPOKCHUS U JBIXAHHS.

Tema 7. Hacnencreennasi uHGopManus U peajgu3anus eé B KJIeTKe

Peaknum marpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLHUAX MATPUYHOTO
cuHTe3a. Peanmzamus HacnencTBeHHOW wWHoOpMalMu. [ eHeTHYecKwil KOJ, ero CBOWCTBA.
Tpanckpunuus — MatpuuHblid cuHTe3 PHK. ITpuHIMIBI TpaHCKPUNIMM: KOMILJIEMEHTAPHOCTb,
aHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuyeckoii
kniemxke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnopTHbix PHK B OmocunTese Genka. YciaoBus
6uocunresa 6enka. Koguposanue amuHokucaot. Ponb pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmagnenus o cmpoeruu 2eHos. OpraHu3anus TeHoMa y MpOKapuoT U
9yKapHuoT. Perymnsnust akTuBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano).
Monexynaphvie mexanusmvl Kcnpeccuu 2eHog y 3ykapuom. Ponv xpomamuna 6 pecynayuu
pabomul eenos. Perynsaiust oOMEHHBIX MpoIieccoB B kiieTke. KieTounslii romeocras.

Bupycsl — HekneTouHble (GOpPMBbI JKU3HU U 0OJIMraTHble mapa3uTbl. CTpOEHUE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuszneuwnviti yuxn JIHK-cooepocawyux
supycos, PHK-cooeparcawux supycos, baxmepuogazos. Obpamuas mpancKkpunyus, peeepmasd,
unmezpasa.

BupycHble 3a005eBanus yenoBeka, )KuBoTHbIX, pacteHuil. CIINJI, COVID-19, connanbHeie
U MEIULUHCKHUE TPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccugos («bigdatay) cmpyxmypHuvix
ouonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. [lpoepammupyemvie pynkyuu
benxos. Cnocobvl 0ocmasKu 1ekapcma.

JdemoHncTpauuu

[Toptpetsi: H. K. Konbros, /1. . iBanoBCckui.

Tabmunet u  cxembl: «buocunTes Oenka», «l'eHetmueckuii kom», «Bupycs»,
«baxTepuodarm».

IIpakTHyeckas padora «Co3gaHue MOAEIN BUPYCa.

Tema 8. ’/KuzHeHHbIN HUKJ KJIETKHU

Knetounslii nuki, ero mepuoisl W perymsuus. MHrepdaza u murto3. OcoOeHHOCTH
MpoIeccoB, MpoTekaronux B uHTepdaze. [logroroBka kinetku k aeneHuto. [IpecuHTeTHueckuii
(TOCTMUTOTUYECKHIT), CUHTETUUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN) MEPUOJbI
uHTepda3bl.

Marpuunsiii  cunte3 JHK — pemnukaums. [punnuner  perummkanuun — JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPALUIEIbHOCTh. MexaHU3M
permukanuu JIHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl 1 TeoMepasa. XpOMOCOMHBIHN
Ha0Op KJIETKH — KapHOTHUIl. JIMTUIOWIHBIM U TaruIOWIHBIA HaOOphl XpOMOCOM. I OMOJIOTHYHBIS
XpoMocoMBl. [1010BbIE XPOMOCOMBI.

Jenenne xietkn — mMuro3. CTaguum MHUTO3a U NMPOMCXOISALIME B HUX IpoLecchl. THIIBI
muTo3a. Kaproknnes u quTokuHes. buosornueckoe 3Ha4eHUE MUTO3A.

Perynsuuss MuToTHyeckoro unukia kietkd. [Iporpammupyemasi kiaetodyHas rudenb —
aromnTo3.



Knerounoe sapo, XpoMOCOMBI, GyHKIIMOHATbHAS TEHOMUKA. Mexanusmbl npoaugepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemox. «LJugpposas knemkay — buoungpopmamuieckue
Mooenu QYHKYUOHUPOBAHUSA KILeMKU.

JdemoHcTpaunu

Tabmuupl U cxembl: «KU3HEHHBIM UK KIETKH», «MuT03», «CTpOCHHE XPOMOCOM),
«Penmnmukamms [JHK».

OO6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpompenapaTsl: «MUTO3 B KIETKax KOpeIIKa
JTyKay.

JlabopaTropHasi padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpenaparaxy.

JlabopaTopnasi padora «HaOmoneHnrne MuTo3a B KJIETKaX KOHYMKA KOpelika Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CtpoeHue n QyHKIIUM OPraHU3MOB

buonmorndeckoe  pazHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIC,  KOJIOHUAJBHEIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEJCATEIbHOCTH OJHOKIETOUHBIX OpraHu3MoB. bakrepuu,
apxeH, OJHOKJIETOYHBIE IPUOBI, OJTHOKJIECTOYHbIE BOJOPOCIH, Ipyrue NpoTUcThl. KoloHuanbHbie
OpraHU3MBI.

B3anmocBA3b yacTeid MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBbI OPraHOB.
OpranusM Kak euHoe 1enoe. ['omeocras.

Txanu pacreHuwil. Tumbel pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
IPOBOASIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHMsSI, PYHKIMA M pacHoOIOKEHUs
TKaHEW B OpraHax pacTEeHHII.

TkaHM )KMBOTHBIX U Y€JIOBEKA. TUIBI )KUBOTHBIX TKAHEW: SMUTEINANIbHAS, COEAUHUTEIbHAS,
MbllIeyHasi, HepBHas. OCOOEHHOCTH CTPOCHHMs, (PYHKLUUH U PACHOJIOKEHHUS TKaHEH B opraHax
JKUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHoB M CUCTEM OPIaHOB.

Omnopa Tena oprann3moB. Kapkac pactenuii. CkeneTbl 0JHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIll 1 BHyTpeHHMH ckeneT. CTpOEHHE U TUIIBI COEIUHEHUS KOCTEH.

JIBmokeHHE OpraHM3MOB. JIBMXKEHHE OJHOKJIETOYHBIX OPTraHU3MOB: aMmEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. J[I[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUH: TPONMM3MBI M HACTHH.
JIBu>KeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBeKa: MbllieuHas cuctema. Pednexc. CkenetHbie
MBIIIIBI U UX paboTa.

[Iutanue opranuszmos. [lornoiieHne BoAbl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacrenusamu. [IutaHue >KMBOTHBIX. BHYTpHUIOIOCTHOE W BHYTPHUKJIETOYHOE NUIIEBAapEHUE.
[IutaHre NO3BOHOYHBIX XUBOTHBIX. OTAENbl MULIEBAPUTENBHOIO TpakTa. llumeBaputenbHble
xenessl. [IumeBapuTenbHas cuctema yenoBeka.

Jpixanue oprann3moB. [Ipixanue pactenuil. J{prxanue ®uBOTHEIX. [luddy3us razos depes
MOBEpXHOCTh KJeTKU. KoxkHoe npixaHue. J[pixarenbHas MOBEpXHOCTh. XKabGepHoe M JEroyHoe
JIbIXaHue. JIpIxaHue TO3BOHOYHBIX »KMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIOKHEHHE
CTpOEHMS JETKMX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cuUCTEMa 4YesloBeKa. MexaHU3M
BEHTHJISIIIMH JIETKUX Y TITUI 1 MIICKONUTAIONMMX. Perynsmus npixanus. JpixaTeabHbie 00bEMBI.

TpaHcOpPT BEMIECTB y OpPraHu3MOB. TpaHCIMOPTHBIE CHUCTEMBI pacTeHHil. TpaHcHopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cucTema u e€ opransl. KpoBeHOCHas ccTemMa Mo3BOHOYHBIX
KHUBOTHBIX M 4yenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyrm kpoBooOparieHwHs.



OBOJIIOIMOHHBIE YCJIOKHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBbI IO3BOHOYHBIX IKHUBOTHBIX.
PaGoTa cepana u e€ perynsmus.

Beigenenne y opraHusmoB. Belnenenue y pacreHuil. BblieneHne 'y  JKMBOTHBIX.
CoxparutenbHble Bakyoiu. Oprausl BblieneHus. QUiabTpalys, CeKperus 1 00paTHOe BCachbIBaHHUE
KaKk MEXaHW3MBI pPa0OThl OpPraHOB BhIIeNeHUS. CBS3b IOJIOCTH Tella C KPOBEHOCHOW H
BBIICTIUTEIIHOM cHUcTeMaMu. BblaelleHne y INO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. lloukm.
Crpoenue u GpyHkunoHUpoBaHHe HeppoHa. OOpa3zoBaHUE MOYH y YeTIOBEKa.

3amyra y OpraHu3MoB. 3allIuTa y OJHOKJIETOYHBIX Opranu3MoB. Criopbl OaKTEepHii U LIUCTHI
npocTeimux. 3amuTa y MHOTOKIETOYHBIX pacteHuil. Kytukyna. CpenctBa macCMBHOM U
XUMHUYECKOH 3aIUTEl. OUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOM3BOAHBIE. 3alIUTa OPraHU3Ma
or Oone3neil. VMMMmyHHas cucTtemMa uenoBeka. KIETOUYHBII M TyMOpalbHBIA HMMMYHHTET.
Bpoxnéuuerii u npuOOpeTEHHBIH cnenuuYeckuii HMMMYyHHTET. Teopusi KIOHAJIbHO-
cenexktuBHOoro nmmynurera (I1. Dpaux, ®@. M. bepner, C. ToneraBa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib Bpo)kIEHHOr0 MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxumocTe M peryisauus y OpraHu3MoB. Pa3gpakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U peryisnus y pacTeHUuM. POCTOBBIE BelIeCTBa M HMX
3HA4YCHHUE.

HepBHas cucrema u pediuexkTropHas peryjsuus y >KUBOTHbIX. HepBHas cuctema u eé
OTIENbl. DBOJIIOLMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XUBOTHBIX. OTxeisl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XHUBOTHbIX. Pednexc um pednekropnas nyra. besycnoBHble u
YCIIOBHBIC PE(IICKCHI.

['ymopanbHasi peryisanuss W SHIOKPHUHHAs CUCTEMa JKMBOTHBIX M 4yesoBeka. JKenessl
OHIAOKPUHHOM CHCTEMBI M MX TIOPMOHBI. JlelicTBUE T'OpMOHOB. B3auMOCBA3b HEpPBHOU U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JdemoHcTpauuu

[Toptpert: W. I1. [1aBnos..

Tabmuubl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepum», «llIpocreiimme», «OpraHpl LBETKOBBIX pacTeHui», «CHCTEMbl OpraHoOB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHU pacTeHUil»,
«KopueBsie cuctembr»y, «Ctpoenme cTednss», «CTpoeHHE IHMCTOBOM IUIACTUHKMY», «TkaHuU
KUBOTHBIX», «Ckener 4yenoBeka», «lIumeBapurenvHas cucrema», «KpoBeHOCHas cucreMay,
«/pixaTenbHas cucrema», «HepBHas cucremay», «Koxa», «MpllleyHas cucremay,
«BpinenurensHas cucrema», «OHIOKpUHHAs cucTeMa», «CTpoeHHne MbIUby, «MMyHUTET,
«Kumeunononocrusle», «Cxema nutaHus pacTeHUW», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IUIaHApUW», «BHyTpeHHEE CTpOCHHE N0XKIEBOIO
yepBsi», «HepBHas cucrema poiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKaomuxcs», «HepBHag cucrema nruny», «HepBHas cucreMa MIIEKONUTAOMINXY,
«HepBHas cucreMa yenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpONpenapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HAaCEKOMBIX, UTJIOKOXKUX, KUBBIE
IK3EMIUIAPBl KOMHATHBIX PacTeHUil, repOapuu pacTeHUH pa3HBIX OTIEIIOB, BIAXKHBIE MPEMapaThl
KHUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJUIEKIIUN OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
00opy10BaHuUE JUIsl IEMOHCTPALIMM TOYBEHHOTO U BO3YLITHOT'O MUTAHUS PACTEHUH, pacIlenIeHUs
Kpaxmaisia 1 OelKoB Mo AecTBUEM (EePMEHTOB, 000PYAOBaHHE JAJIs JEMOHCTPAIIMK OMBITOB IO



U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXaHHW3Ma JIbIXaTEeJIbHBIX JBHXEHUM, MOJenu
TOJIOBHOTO MO3Ta PAa3JIMYHbIX JKUBOTHBIX.

JlabopaTropHasi padora «/3yueHue TKaHEell pacTeHUID.

JlabopaTopHas padora «/3yueHne TKaHEel )KMBOTHBIX).

JlabopaTopnas pabdota «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHOKeHNe U pa3BUTHE OPTaHU3MOB

®opMBbl pa3MHOKEHUS OPraHU3MOB: Oecrofioe (BKItoUYasi BEreTaTUBHOE) U MOJI0BOE. Bubl
0ecIIoI0ro pa3sMHOKEHUS: TTOYKOBAHUE, CIIOPYJIIAIHMS, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. I[lonoBble kieTku, win rametrsl. Meio3. Cranguun Meio3sa.
IToBenenue xpomocoMm B Mmeio3e. KpoccunroBep. buonornuecknii cMpICi Mei03a UM MOJIOBOTO
npoiecca. Melo3 U ero MeCTO B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoxpieBoe pa3sutue. ['amerorenes y uBOTHBIX. [1omoBbIe jxene3sl. OOpazoBaHue
Y pa3BUTHE MOJIOBBIX KJIeTOK. CriepmaToreHes u oorenes. CTpoeHHe MOJOBBIX KIETOK.

OmnogoTBOpeHHe M AMOPHUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CHOCOOBI OIIIOAOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

WnpuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HaAyKa O Pa3BUTHU
opranu3moB. Mopghozenes — o0na u3z 2nasnvix npobem amopuonocuu. Konyenyus mopgoeernos u
mooenu mopgocenesa. Ctaguu >MOpHOreHe3a )KUBOTHBIX (Ha mpuMepe Jiarymku). Jpooienue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodnenue. bracmyna, munovi
onacmyn. OCOOEHHOCTH IPOOJICHUS MIIEKOMHUTAIOIMIUX. 3apOJIbINIEBEIC JTHUCTKH (TACTPYIISIIHS).
3aknagka OpPraHoB W TKaHEW M3 3apoABbIIIEBBIX JHMCTKOB. B3anMHOe BiIMsHUE dYacTel
Pa3BHUBAIOIIETOCS 3apo/ibliia (AMOpHUOHANIbHAS MH Ty KNS ). 3aK/Ia[IKa TJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3ysbTaT UepapXuyecKuX B3aUMOJICHCTBUI reHoB. BrnusHue Ha SMOpUOHAILHOE pa3BUTHE
pa3uyHbIX (PAKTOPOB OKPYKAIOIIEH CpeIbl.

Poct u pasButue xuBOTHBIX. IlocTamOpuonaneHblii mepuon. Ilpsimoe u Hempsimoe
pasButue. PasButne ¢ Meramopdo3oM y OECHNO3BOHOYHBIX M TTO3BOHOYHBIX JKMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO U HEMPSIMOIO PAa3BUTHA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunel pocta XUBOTHBIX. akTOpbl pPETyIsIMUU POCTAa KUBOTHBIX U yenoBeka. Craauu
NOCTAMOPHOHANIBHOTO PA3BUTUSL y JKUBOTHBIX M YesioBeKa. [lepHoabl OHTOTeHE3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKHE TTPOLIECCHI.

Pa3zmuoxenue u pazsutue pacteHuil. ['lameroput u ciopodur. Meio3 B )KH3HEHHOM ITHKJIIE
pactenuii. OOpa3zoBaHue CIop B mpoiiecce Meiiosa. ['amerorenes y pacrenuit. Omino10TBOpeHUE U
pa3BUTHE pPACTUTEIbHBIX OpPraHU3MOB. [[BOIIHOE OIUIOAOTBOPEHHE Yy ILIBETKOBBIX PACTEHUH.
OO6pa3oBaHue U pa3BUTHE CEMECHH.

MexaHu3MBbl PETyJISIUU OHTOT€HE3a Y PACTEHUM U dKUBOTHBIX.

JdemMoHcTpauuu

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

Tabnunsl u cxembl: «BereraTuBHOoe pa3MHOKeHUE», « THUIIBI GECIOIOr0 pa3MHOKEHUS»,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOKeHHe »JBriIeHbl», «Pa3MHOXEHHE TuApb,
«Meio3», «Xpomocomely, «['amerorenes», «CTpoeHHE SWULEKIETKH M CIIEPMATO30UIa,
«OCHOBHBIE CTailuN OHTOreHe3ay, «[Ipsmoe u HenpsAMoe pazBuTue», «Pa3BuTHE MaliCKOTo KyKay,
«Pa3zButne capanun», «Pa3Butme mnArymkw», «J/I[BOMHOE OIUIOAOTBOPEHHE Yy LBETKOBBIX
pacteHuit», «CTpoeHHne ceMsiH OJHOAOJBHBIX U ABYAOJBHBIX PACTCHUN», «KU3HEHHBINH LMK
MOPCKOM KamycTbl», «JKM3HEHHBIN LUK MXa», <« KU3HEHHBIN [IUKJI TANIOPOTHUKAY, < KU3HEHHBIN
LIUKJI COCHBD».



O6opyioBaHMe: CBETOBONH MUKPOCKOI, MUKPOIIpENapaThl SIMIIEKIETOK U CIIEpMaTO30U/I0B,
Mozenb «L{UKII pa3BUTHS JISATYIIKIAY.

Jlaboparopnass pabGora «l3yueHue CTpOEHHMS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuueckass padora «BrlsiBIeHHEe NMPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
JKUBOTHBIX».

JlaboparopHasi padora «CTpoeHHEe OpraHOB Pa3MHOMXEHUS BBICHINX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U M3MEHYUBOCTH OPraHM3MOB

Wcropus craHoBieHNs U pa3BUTHS T€HETUKHU Kak Hayku. PaboTsl I'. Mengens, I'. ne @pusa,
T. Moprana. Posb oTedecTBeHHBIX YuéHBIX B pa3Butun reHeTuku. Pa6ots! H. K. Koneriosa, H. 1.
Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE TE€HETUYECKUE MOHITHUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJuIeIbHbIE
TEHbl, AJbTEPHATUBHBIE NPU3HAKH, JIOMHUHAHTHBIA W PELECCUBHBIA IPU3HAK, TOMO3WUIOTA,
reTepo3uroTa, 4ucras JUHUS, THOPUAbI, TeHOTUN, ¢eHoTturn. OCHOBHBIE METOIbl TE€HETHKHU:
rHOPUIOTIOTHUECKUH, IUTOIOTHYECKHH, MOJIEKYIISIPHO-TeHETHUECKUH.

JdemoHncTpauuu

[Toptpetsi: I'. Menaens, I'. ge @pu3, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecosckuii.

Tabnuibl 1 cxembl: «MeTobl TEHETHKI», « CXeMbI CKPEIIUBAHUS.

JlaGopaTopHasi pa6oTa «/lpo3odmia kKak 00bEKT FreHETUICCKIX UCCIICIOBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemubanue. [lepBoiii 3akoH MeHaens — 3akoH eIMHO00pa3us ruOpuI0B
nepBoro nokosieHus. I[Ipasuno noMuHupoBanus. Bropoi 3akoH MeHens — 3aK0H pacIleIIeHus
NpU3HaKoB. lluTomoruyeckue OCHOBBI MOHOTHMOPHIHOTO CKpEIIMBaHUsS. [HmoTe3a YMCTOTHI

ramer.
Ananusupyromiee — ckpemmuBaHue.  [I[pOMEXyTOUHBIM  XapakTep  HAcJeIOBaHUA.
Pacuiennenne npu3HakoB NpH HETIOJIHOM IOMUHUPOBAHUU.
Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHCHMOTO

HacJIeJOBaHMsI MPU3HAKOB. LuToI0rnuecke OCHOBBI AUTHOPUIHOIO CKPEIIMBAHMS.

CueruieHHOe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuemnyieHHOe HaclieJJoBaHUE
TE€HOB, HAPYLIEHUE CLEIUICHUS MEX 1y TeHaMu. XpOMOCOMHasi TEOpHUsl HaCJIEACTBEHHOCTH.

I'enetnka nosa. XpOMOCOMHBIM MEXaHM3M ONPEIENIEHUs Moia. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBli M TreTeporaMeTHbIM IMOJ. ['eHeTnyeckas CTPYKTypa IOJIOBBIX
xpoMmocoM. HacnenoBanne npu3HaKoB, CIEIUIEHHBIX C MOJIOM.

'enotun kak wenoctHass cuctema. llneiloTponusi — MHOKECTBEHHOE JEHCTBHUE TEHA.
MHoxecTBEeHHbIN ajuienu3M. B3auMopeicTBue HeasienbHbIX TI'eHOB. KOMILIEMEHTapHOCTb.
Onucras. [Tonumepust.

['eneTnueckuii KOHTPOJb pa3BUTHS PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a TaKxke
(bU3MONOrMYECKUX MPOLIECCOB, MOBEACHHS U KOTHUTUBHBIX (QyHKIUN. ['eHeTHYecKne MexaHu3Mbl
CUMOHOTeHE3a, MEXaHU3Mbl B3aUMOJICHCTBHUS «XO3SIMH — MAPa3UT» U «XO35UH — MUKPOOHOMY.
I'eHeTnueckne acmeKThl KOHTPOJIS M U3MEHEHHs HACIIEICTBEHHOW MH(OPMAIMH B MOKOJICHUSIX
KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

IToptpetsr: I'. Menaens, T. Mopras.



Tabmunel u cxembl: «llepBblil U BTOpo# 3akoHbl Menaens», «Tpetuil 3akoH Menzaens»,
«Ananusupymoniee ckpemupanne», «Hemonnoe nomuanpoBanne», « ClieriieHHOE HACIIEIOBaHNE
MPU3HAKOB Y Apo3ohuib», «I'eneTuka monay, «Kapuorun yenoekay, «Kapuotun Apo30Quiibn,
«Kapuotun nrutibl», « MHOXKECTBEHHBIN ajuieTu3m», «B3anumoielicTBre reHOBY.

Ob6opynoBaHue: MOJENb ISl JEMOHCTPAIMKA 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
MOKOJIEHUS] M PACIICIVIEHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJEeA0BaHUs NMPU3HAKOB, MOJEIb JUIsl JEMOHCTPALMH CLUEIJIEHHOTO HACIEIOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodumnay.

IIpakTuyeckas padora «l3yueHHe pe3yiIbTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas paGora «l3ydeHue pe3yabTaTOB AUTHOPUIAHOTO CKPEIIMBAHUS Y
TPO30(HITBD».

Tema 13. 3aKkoHOMEPHOCTH H3MEHYHBOCTH

B3auMmogeiictBue reHotuna u cpeasl npu dopmupoBaHun (peHotumna. M3MEHIMBOCTH
npu3HakoB. KauyecTBeHHbIE W KOJMYECTBEHHbIE NPHU3HAKK. Buasl HM3MEHYUMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBEHHASI.

MomudukarionHass ©3MEHIUBOCTh. Poyib cpensl B popmupoBaHUN MOAU(DHUKAITMOHHOMN
n3MeHunBoCcTH. Hopma peakiuu mpusHaka. BapuarmonHslid psa v BapuanvoHHas kpuBas (B.
Horanucen). CpoiicTBa MOIU(DUKAIIMOHHON N3MEHUYUBOCTH.

T'enoTunnueckas u3MeH4YUBOCThL. CBOWHCTBA TI'€HOTUIIMYECKOM W3MEHYMBOCTH. BUIbI
TCHOTUITUIECKOW N3MEHYMBOCTH: KOMOMHATHBHASI, My TaIllHOHHASI.

KoMOuHaTuBHas M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
U3MEHYUBOCTU. POsib KOMOMHATUBHOM N3MEHYHBOCTH B CO3JJaHUU T€HETUYECKOTO pasHOOOpa3us
B IIpe/iesiax OJIHOTO BU/JIA.

MyTanmonHass M3MEHYUMBOCTh. Buabsl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYUMPOBAaHHBIE MYyTalMH. SIepHBIE W IUTOIUIA3MATUYECKHUE MYTAaIlUHU.
ComaTnyeckue W MOJOBble MyTaluu. [IpuyuHBI BO3HUKHOBEHHS MyTaluil. MyTareHbl U WX
BJIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTalMOHHOTO MIpouecca. 3aKOH FOMOJOTHYECKHX
psanoB B HaciencTBeHHouW wu3MeHunBoctd (H.W. BaBuioB). BHesaepHas HW3MEHYHBOCTH H
HACJICICTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POlb INUSEHEMUYECKUX (HAKMOpos 6 HACIe008aHUU U
UBMEHYUUBOCIU PEeHOMUNUYECKUX NPUSHAKO ) OP2AHUSMOB.

JdemoHcTpaunu

[Toptpersr: I'. ne @pus, B. Horanucen, H. 1. BaBuios.

Tabmunpel u cxembl: «Bugel u3meHunBocTH», «MoaubukauuoHHAsT H3MEHYHBOCTHY,
«KomOnHaTHBHAS H3MEHYHBOCTEY, «Meio3y», «OmnogoTBopeHuey, «I eneTnueckue 3a001eBaHus
4yeJoBeKay, « Buapl myTauuin.

OGopynoBaHue: >KMBbIE U TepOapHBbIE SK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(potorpadun) >KUBOTHBIX C Pa3IMYHBIMHU BUIAMU U3MEHUUBOCTH.

JlaGopaTopnass pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOM
n3MeHYUBOCTH. [locTpoeHre BaprallMOHHOIO psjia U BapUallMOHHOW KPUBOID.

IIpakTHyeckas padora «MyTaruu y Apo30P bl (Ha TOTOBBIX MHKPOTIPEIIapaTax)y.

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuotun uenoBeka. MexayHapoaHas MporpaMma HCCIEAOBaHUS I€HOMa 4YeJIOBEKa.
MeTonbl M3y4eHHS] TCHETUKH YEJIOBEKa: TeHeaTOrHueCKHid, OMM3HEIOBBIN, [IUTOTCHETUICCKUA,
MOMYJIAIIMOHHO-CTATUCTHYECKUH, MOJIEKYJIsipHO-TeHeTndeckuil. COBpEMEHHOE OmpeaesieHre



TE€HOTHIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ nomouisro I11[P-
aHanu3a. HacnenctBeHHsle 3a00neBaHus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE OOJIE3HH YeNIOBEKa.
bonesnn ¢ HacnencTBEHHOW NpeApacoyIoKEHHOCTbIO. 3HAYEHUE MEAMLMHCKON TI'E€HETHKH B
NPEOTBPALICHUN W JICUCHUH TE€HETHYECKHX 3a00JeBaHMU dYenoBeKa. MeIMKO-TeHETHYECKOe
KOHCYyJbTUpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «T€HETHYECKOIO Irpy3a». ITUUECKHE acIeKThl
UCCIIEIOBAaHUN B 00JIACTH PElaKTUPOBAHMSI FEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTopbl MOBBIIIEHHOW UYyBCTBUTEJIBHOCTH YellOBeKa K (pU3MUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpY’KaloIIel cpenpl. l'eHernueckas MNpeapacrioioKeHHOCTh
YeJI0BEKa K ITaTOJIOTHSIM.

JdemoHcTpanuu

Tabmuuel u cxemsl: «Kapuotun venoBeka», «MeTOAbl U3yUeHHUs] TEHETHKH UEJIOBEKa,
«I'enernueckue 3a00I€BaHUS YEIOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXkACHHE CEeNeKIUMM M JoMmecThkanuu. Yuenne H. U.
Bagunosa o LleHTpax mpoUCXOXKACHUSI U MHOT000pa3us KyJIbTYpHBIX pacTeHuil. Posib cenexiuu
B CO3JJaHUH COPTOB PACTEHHM 1 OO KUBOTHBIX. COPT, MOpoa, IITaMM. 3aKOH TOMOJIOTHYECKHUX
panoB B HacieacTBeHHOW m3MmeHuumBoctd H. M. BaBuioBa, ero 3HadeHuwe uisi CENEKIMOHHON
paboTHL.

MeTtoap! ceneKInOHHOM paboThl. ICKyCCTBEHHBIH OTOOP: MAacCOBBIN U WHAMBUIYaJIbHBIH.
Oranbl KOMOWHAITMOHHOW celeKiuu. McmpiTanue mpousBoauTeneii mo moromctBy. OTOOp MO
TEHOTHITY C ITOMOIIBIO OLIEHKH (DEHOTHIIA TOTOMCTBA M OTOOP IO TE€HOTUITY C TOMOIIIBIO aHAJIN3A
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PamuanuoHHBIR H
XUMHUYECKHH MyTareHe3 KakK HMCTOYHMK MyTallMid y KyJbTYpHBIX (OPM OpPTraHU3MOB.
Hcnonb30BaHre TeHOMHOTO pelakTUPOBaHUsI U MeTOA0B pekoMOuHanTHBIX JIHK m1a nomyuenus
HCXOHOr0 MaTepHaa sl CEJICKIHH.

[Tonyyenne mnonuruionoB. BHyTpuBHaoBas rubpuamzauusa. biauzkopoacTBeHHOE
CKpelLMBaHue, WM MHOpUIUHT. HepoacTBeHHOE CKpelBaHue, Wi ayTOpUAUHT. ['eTepo3uc u
ero mnpuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtganéHHas TUOpUIM3ALIKA.
[Ipeononenne Oecrmuogust MEXBUAOBBIX THOpUIOB. JIOCTHXKEHUS CENeKUUM pacTeHUul u
KUBOTHBIX. «3€1EHAS PeBOTIOYUA.

CoxpaHeHHE U HU3Y4YEHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PAaCTEHHH M UX JMKHX
poauUeit Ui CO3/IaHusI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3IUCTBEHHBIX KYJIbTYp. M3yueHue,
coxpanenue u ynpasieHue 2eHemuyecKumMu pecypcamis CeabCKOX03AUCBEHHbIX U NPOMbICTIOBbIX
HCUBOMHBIX 6 YEJIAX VIYUULEHUS CYUWEeCMBYIOWUX U CO30AHUA HOBLIX NOPOO, JTUHUL U KPOCCOS8, 8
MOM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX MeMOo008 HAYUHbIX UCCIEO008AHUN, NEPeO0BbIX udel u
NnepcneKmueHbIX MexHON02UL.

JdemoHcTpanuu

[Toptpetsi: H. U. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykbsuenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmune! 1 cxembl: «L{eHTpbI MPOUCXOKAECHUS U MHOT000pa3usl KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTHYECKHMX PSAJOB B HACIECACTBCHHOM HW3MEHYMBOCTH», «METOIBI CENeKUUn»,
«Otnanénnas rudpuauzanus», «MyTtareHes».

JlabopaTopHas padora «/3ydeHne cCOPTOB KyJBTYpHBIX PACTEHMM M MOPOJ IOMAIIHUX
KUBOTHBIX).



JlabopaTopHas padora «/3ydueHre METOI0B CENEKIINU PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHbIE METOJABI M JOCTHIKEHUS CENEKIMH PACTECHHH M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHIMIO, MJIEMEHHYIO (hepMy, COPTOUCHBITATEIbHbBIM YyYacTOK, B TEIJIMYHOE
XO3SHCTBO, B JIJAOOPATOPHUIO arpOyHUBEPCUTETA WIIH HAYIHOTO IIEHTPA)».

Tema 16. BUOTeXHOJIOTHA M CHHTeTHYECKasi OHOJIOTHS

OOBeKThI, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHBIE U TKAHEBBIE KYIBTYpHI,
MUKPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaaullMOHHAs OWOTEXHOJIOTHS: XJIeOomNeUYeHue,
MOJIyY€HUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENNE. MUKpoOroaorunueckuii cuures. OObeKThI
MUKpOOHoIornyeckux TexHosoruil. [IpousBonctso Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3manve  TEXHOJOTMM W MHCTPYMEHTOB  IEJICHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYHPOBAHHUSI TEHOMOB C II€JIbIO MOJYUYE€HHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEpKaIINX
HE BCTpEYarolyecs B MPUpoie OMOCUHTETUUECKHE Ty TH.

Knerounas uHxeHepus. MeToasl KyJbTypbl KJIETOK M TKAaHEW PACTEHHl U KUBOTHBIX.
Kpuobanku. Comatnueckas ruOpuaM3aius U coMaThdeckuil sMmOpuorenes. lcmonb3oBaHue
TalyIOUJI0B B CEICKUMUU pacTeHuil. [lonyuenue MOHOKIOHANbHBbIX anmumen. FHcnonvzoseanue
MOHOKJIOHANbHBIX U NOJUKIOHALHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJ0TBOPEHHUE.
PekoHCTpyKIMS SIMIIEKTIETOK ¥ KJIOHUPOBAHHUE KUBOTHBIX. MeTO/ TpaHCIUIaHTAUU SIAEP KIIETOK.
Texnonocuu  0300posnenus,  KyIbMUBUPOBAHUA U  MUKPOKIOHAILHO2O — PA3SMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U T€HHasi MHkKeHepHsi. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYHpPOBAHUE
pexomOunantHbX JIHK. Cozoanue mpamnceennvix opeanusmos. JIOCTHKEHUS W TIEPCIICKTUBBI
XPOMOCOMHOM W TEHHOW WHXEHEPUU. ODKOJIOTUYECKHE M HTHUYECKHE MpOoOJIeMbl TeHHOU
WHXEHEPHUHU.

Menunuackue onorexnonorun. [loctrenomuas nudposas meaununa. [1IP-quarnoctuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUUECKHUI aHaIN3 MPOTEOMa YEJI0BEKa JIJIsl OLIEHKH COCTOSHUS
€ro 310poBbs. Micronb30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHkeHnepus
TS pa3paboTKH (hyHAAMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3/IaHNsl KOMIUIEKCHBIX
TKaHeW COYEeTaHHWEM TEXHOJOTHH TPEXMEPHOTrO OMONPUHTHHTA U cKad(OJIIUHTA TS PeIleHUs
33724 NEPCOHATTM3UPOBAHHON MEIULIMHBI.

Coznanue BEKTOPHBIX BAaKLUMH C LEIbI0 oOecrneuyeHus: KOMOMHHUPOBAHHOW 3aIlIUTHI OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJIEKYJIIPHBIX MeXaHu3MoB (yHKimoHupoBanus PHK-
CoJiepKaluX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIE 3a00JIeBaHUS YEIOBEKA U KUBOTHBIX.

JdemoncTpauuu

Tabmupt u  cxembl: «lcnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTrouHas nHxeHepus», «I eHHast HHKEHEpUsD».

JlaGopaTopnas padora «/3ydeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «lloayueHue MOJIOYHOKHUCIIBIX TPOAYKTOBY.

IKekypeusi «brnoTexHomoTHs — BaKHEHIIas TPOU3BOAUTEIIbHAS CHUJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTHYECKOE IPOU3BOICTBO)».

11 KVIIACC

Tema 1. 3apoxeHue 1 pa3BUTHE IBOJTIIHOHHBIX NPeACTABICHN B 0HOJIOTHHI
OpomononHas teopust Y. Jlapuna. IIpennocbuiku BOSHUKHOBEHMS JapBUHU3Ma. JKU3Hb
U Hay4dHas aedarenbHocTs Y. JlapBuHa.



JBuwxymme cuibl 3Boitonuu  BugoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
Pa3MHOXXEHHUS OPraHU3MOB, HACJIEJCTBEHHAas W3MEHYMBOCTb, OOppba 3a CyIlecTBOBaHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuareTndeckoi Teopuu 3Bomtonuu (CTI). HeltrpanbHast TeOpUst SBOIOIHH.
CoBpemeHHas 3BONIIOIMOHHAsT OMONOrHsl. 3HAUYEHUE 3BOJIIOLUOHHON Teopuu B (GOPMUPOBAHUU
€CTeCTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemoHcTpanuu

[loprpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xongeitn, J. K. benses.

Tabmumpl u cxemsl: «Cuctema xuBoi npuponbl (nmo K. Jlunuew)», «JlecTHua KuBbIxX
cymectB (mo Jlamapky)», «Mexanuszm GopMUPOBaHUS MPUCTIOCOOICHUH Y PACTEHUN U 5KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapupyta nmyremectsus Y. Jlapsunay, «Haxonku Y. [lapBunay,
«Dopmbl 60pBOEI 32 cymecTBoBaHUE, «Ilopoasl romybei», « MHOrooOpasue KyJIbTypHBIX (hopM
KarmycTb», «llopoasl AOMamIHUX >KMBOTHBIX», «Cxema oOpa3oBaHMS HOBbIX BUAOB (mo Y.
HapBuny)», «CxeMa COOTHOUICHHS [BIXKYIIUX CHJI SBOMIONUNY, «OCHOBHBIC TMOJIOKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUM.

Tema 2. MUKpPO03BOJIIOLHUS U €€ Pe3yJIbTaThl

[Tommynsimust kak sJeMeHTapHas eauHuna 5Boiitouud. COBpeMEHHBbIE METOJbl OLEHKU
TeHEeTHUYECKOTO pa3HO0Opa3us U CTPYKTYphI nomymsiiuil. I3smMeHeHune reHooHAa MOy SN KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TreHeTuueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (AKTOpbl (IBMIKYIIME CHJIBI) DSBOJIONHMH. MyTAIlMOHHBIA TPOIECC.
KombOunatuBHas u3mMmeHUnBOCTh. Jpeli reHoB — ciyuaiiHble HEHANPaBICHHbIE U3MEHEHUS YaCTOT
aiteneit B monynsanusax. Dpdext ocHoBarens. Ipgexm dOymuvirounozo eoprviuika. CHudiceHue
2eHeMU4ecKo20 pasHoobpasus: npuduHsl u creocmsus. Ilpossnenue s¢pghexma Opetigha 2enos 6
bonvwux u manvlx nonyaayusx. Mwurpauuu. M3omsums nonmynsuuii:  reorpaduyeckas
(mpocTpaHCTBEHHAas ), OMooTUYecKas (pEerpoyKTUBHA).

EctectBeHHbIil 0oTOOp — HampaBisiiomuid (aktop sBoitoruu. DopMbl €CTECTBEHHOTO
or0opa: IBWXKYUIMHA, CTaOWIM3UPYIOUINHA, paspbiBaromuil (nu3pynTuBHbIN). [lomoBoit or6op.
Bo3HMKHOBEHNE U ABOJIIOLUS COLIMATILHOTO MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCTh OpPraHU3MOB KaK pe3yJIbTaT MHUKPOABOJIOLUMU. BoO3HHKHOBEHHE
MPUCTIOCOOIEHUH Yy opranu3MoB. ApoMopdo3bl u uanoagantauuu. [Ipumeps! mpucrnocobneHuit y
OpraHu3MoB: Mopdojoruueckue, (U3NOJOTHUECKUE, OHOXMMHUYECKUE, IOBEJCHUYECKHE.
OTHOCHUTENBHOCTh MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u cTpykTypa. BupooOpa3zoBaHue Kak pe3yiabTaT MHUKPOIBOIOIHH.
Wzomsitust — kimoueBoil  aktop BumooOpazoBanus. Ilytm u cnocoObl BuA00Opa3oBaHUS:
aionaTpuieckoe  (reorpaduyeckoe), CHUMIATPUYECKOE (IKOJIOTMYECKOE), «MIHOBECHHOE)
(monmmruTon IM3aIus, THOpuIU3aIs). JTTEeTbHOCTD YBOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl HOpMUPOBaHKS OMOJIOTHYECKOTO Pa3HOOOpasusl.

Ponp sBomronmoHHON Ouonormu B pa3padOTKE HAay4HBIX METOJOB COXPaHCHHUS
6unopazHooOpazus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sUTOB M MX XO035€B. MeXaHU3MBbI
(GhOpMUPOBAHUS yCTOWYMBOCTH K aHTHOUOTHKAM ¥ CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpanuu

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

Tabnuubl 1 cxembl: «MyTallMOHHAS U3MEHYUBOCTBY, «[lomynannonHas CTpyKTypa BHIA»,
«Cxema mposBieHHs 3akoHa Xapau—BainOepra», «/IBmwxymime CHIIBI  DBOJIIOIUNY,



«OKOJIOTHYECKAsT M30JSIUs TIOMYJISIIUKA ceBaHCKOM (opemm», «I['eorpaduueckass H30IALUS
JUCTBEHHMIIBI CUOUPCKOM U JTUCTBEHHUIIBI AaypcKoiD», «[lomynsiuoHHbIe BOJHBI YUCIEHHOCTH
XHUIIHUKOB M KepTB», «Cxema [eWUCTBUS eCTeCTBEHHOro oToopa», «Dopmbl OOprOBI 32
CYILIECTBOBaHHEY, «MHycTpranbHbIi MEJTaHU3MY, «Kussle HCKOIIaEMBbIE»,
«ITokpoBUTENbCTBEHHAsI OKpacka >»XHBOTHBIX», «lIpemympexnaromas okpacka >XHBOTHBIXY,
«®Dusnonoruueckue agantanumny», «lIpucrnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buma», «Bunbl-nBoiiHukn», «CTpykTypa BuAa B mpupoae», «CrnocoObl
BupooOpa3oBanusy, «l'eorpaduueckoe BumooOpazoBaHHe TPEX  BUAOB  JIAHABIIIEH,
«JKoJOoTUYECKOe BHUA000pa3oBaHue BUAOB cuHMI, «[lomurmmonasr pactenuit», «KamycTHo-
peaeYHBI THOPUTY.

O6opynoBanue: repOapuy pacTeHH, KOJJIEKIIMM HACEKOMBIX, Yydesa MTHUI[ U 3Bepeu ¢
OpUMEpaMu Pa3UYHbIX MPHUCIIOCOOJICHUH, Uyuena NTUI] U 3Bepell pasHbIX BHUIOB, repOapuu
pacTeHuii OIM3KUX BUIOB, 00Pa30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlabopaTopnasi padora «BrIsiBJIeHHE N3MEHUUBOCTH y 0COOCH OJTHOTO BUJIA».

JlaGopaTopnas paGora «llpucmocoOneHuss OpraHu3MOB M HX OTHOCHUTENIbHAS
EIeCO00Pa3HOCThY.

JlaGopaTopHas pa6oTa «CpaBHEHHE BHIOB 110 MOP(HOIIOTUIECKOMY KPHTEPHIOY.

Tema 3. Maxkpo3soaonusi H eé pe3yJbTaThl

Mertoapb! u3yueHus Makpo3BoJoLuy. [larieoHTOIOrMYecKne METOAbl U3YUEHHUS SBOJIOLINH.
Iepexoaubie GopMbl U GUIIOTEHETUYECKHUE PSIIbI OPTaHU3MOB.

buoreorpadpuueckne Metonsl u3ydeHus oBomonud. CpaBHeHue ¢uopbl u  (ayHbI
MaTEpUKOB U 0cTpoBOB. bruoreorpaduyeckue obnactu 3emau. BUabl-sHIEMUKN U PETUKTHI.

DOMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METOABI M3YUYCHHS SBOJIOIHH.
I'eneTnueckue MexaHHW3MBbl IBOJIIOLIMM OHTOI€HE3a M IOSBICHUS 3BOJIOLUOHHBIX HOBIIECTB.
['oMonoruuHele U aHaJIOrMYHbIE OpraHbl. PyuMeHTapHble OpraHbl U aTaBU3Mbl. MoOJIEKyJISIpHO-
FeHeTUYEeCKne, OHOXMMHUYECKHE U  MaTeMAaTUYeCKUE METOAbl H3YYEHHS  SBOJIIOLMH.
["omonoruynsie rensl. COBpeMeHHbIE METO/IbI TOCTPOCHHUS (PHIIOT€HETHUYECKUX JePEBbEB.

XpOMOCOMHBIE MYTAIMU U 3BOJIIOLIMS T€HOMOB.

O6mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [Ipunyun  cmeHvl  QYHKYULL.
HeoOpaTtumocts 3Bostonnu. AfantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB HBOJIIOLINH.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroinep, J. I'ekkens.

Tabmumel U cxeMbl: « DUIOTCHETUIECKUI P JIOMIAIN, «APXEONTEPUKCY, «3BEpO3yObIe
sepel», «Crerouedansy, «Punnodurer», «CemeHHBIE ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emnn», «Jlpeiid koHTHHEHTOB», «Pemuktel»y, «HavampHble CTaguK SMOPHUOHAIBLHOTO
Pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTMUHBIE U AHAJIIOTUYHBIE OpraHbDy, « Py IUMEHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI YeNoBEKa M HIMMIIAH3e», «[JaBHBbIC HampaBICHUS
ABOJIIOLIUNY, «O011IMe 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSDKA HCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJAMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIponcxosxkaeHue u pa3BuTHE )KU3HU HA 3emJie

Hay4Hble THUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emsie. AOHMOTeHe3 W TaHCIEpPMUs.
JloHay4HbIE TPEJCTaBICHUS O 3apOKICHUU JKU3HU (KpealuoHu3M). ['umore3a MOCTOSIHHOTO
caMo3apoXKIeHuUs KU3HU U €€ onposepxkenue onsitamu ®@. Penu, JI. Cnannannanu, JI. I1actepa.
[IpoucxoxaeHne KU3HU U ACTPOOUOJIOTUS.



OcHoBHbIE ATanbl HeOpraHuuecKoi sBoonnu. [InanerapHas (reosornyeckas) BOJIIOLHUS.
Xumuueckass 3BOTIONMS. AOHOreHHBIH CUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
OmnsiT C. Muniepa u I'. FOpu. O6pazoBanue nonumepoB U3 MoHoOMepoB. KoaniepBaTHas runoresa
A. W. Onapuna, runore3a nepBudyHoro OyinpoHa J[x. XonnpeitHa, reHeTndeckas rumoresa I
Ménnepa. Pubosumsi (T. Yek) u runoresa «mupa PHK» V. I'mnbGepra. @opmupoBanue MeMOpax
Y BO3HUKHOBEHUE NPOTOKIIETKH.

Hctopus 3emnum u Meroabl €€ wu3ydeHus. VIckomaemble OpraHMYeCKHE OCTATKH.
l'eoxpononmorust u e€ wmeroapl. OrtHocuTenpHas W aOCOJIIOTHAsE  T'€OXPOHOJIOTHSL.
['eoxpoHonoruyeckas mKana: 0HbI, 3Pbl, IEPUOJIBI, STOXH.

HavanpHble sTansl OpraHnyeckoi sBosonyu. IlosBieHne U 3BONIONMS NEPBBIX KIETOK.
Oomonust MeTabonu3Ma. Bo3HMKHOBeHHME mepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOTUIEHKM Kak aHajor mepBeix Ha 3emie coobmectB. Crpomaronutsl. Ilpokapuotsl u
9YKapUOTBHI.

[TpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE TPOUCXOXKICHUE BHUPYCOB.
[TpoucxoxneHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TIpYIII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tambl SBOJIIOLNWHU BBICIINX pacTeHud. OCHOBHBIE apoMop(o3bl pPacTEHHIA.
Brixon pactenuit Ha cyury. [losiBneHne cnopoBbIX pacTeHUI U 3aBO€BaHUE UMH CyIlTu. CeMEHHbIE
pactenus. [IpoucxoxneHne BETKOBBIX PAaCTEHUM.

OcCHOBHBIE 3Tambl BOJNIONMU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(03bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpulickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. IlepBbie XOp10BBIE
KUBOTHBIC. JKU3Hb B BOJE. DBOMIONUSA MO3BOHOUHBIX. [IporcxoxaeHue ampuOnii U penTuiIni.
[Tpoucxoxaenue muexonuraromux M nrtul. IlpuHnun kmodeBoro apomopdosza. OcBoeHue
0€CII03BOHOYHBIMU M I03BOHOYHBIMU )KMBOTHBIMH CYIIIH.

PasBuTHe xn3HM Ha 3emiie 10 3paM U NeproJaM: apxel, IpoTepo30i, aaeo30M, ME30301,
KaiiH0301. O0111as XapakTeprUCTUKa KJIMMaTa U reoJorn4eckux npoieccos. [losBneHue u pacuser
XapaKTEPHBIX OPraHU3MOB. YTJeoOpa3oBaHME: €r0 YCIOBHS M BIMSHHME Ha Tra3oBbI COCTaB
aTMocdepsl.

MaccoBble BBIMUpaHMsI — 3KOJOTMYECKUE KpU3MCHI Ipouutoro. I[IpuunHbl U cineacTBus
MacCOBBIX BbIMUpaHUil. COBPEeMEHHBIH IKOJOTHUECKUH KpH3HC, ero ocoOeHHocTH. [Ipobrema
coXpaHeHHus Onopa3zHooOpa3us Ha 3emIie.

CoBpeMeHHasi cucTeMa opraHuueckoro Mupa. [IpuHuMNel kiaccuukanuu OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JdemoHncTpauuu

[Toptpetsi: @. Penu, JI. Cnamnanuanu, JI. [Tactep, M. . Meunukos, A. Y. Onapun, [[x.
Xonpgenn, I'. Mémnep, C. Mumep, I'. IOpn.

Tabmunet u cxembl: «Cxema ombita @. Penuy, «Cxema omnbita JI. [lacTepa mo u3yueHUIo
camo3apoxaeHus xu3zHm», «Cxema omnbita C. Munepa, I'. FOpu», «3rtanel HeopraHuueckon
IBONIIOLIMMY, «I'eoxXpoHosornyeckas mkana», «HavanbHble 3Tanbl OPraHUYECKON 3BOJIIOLUN,
«Cxema 00pa3oBaHus HYKapHOT yTEM cumMOuorenesa», «Cucrema xKuBOH Npupos», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuid», «PUHMOOUTBD, «OIHOKIETOYHBIE BOAOPOCIN,
«MHorokneTounsie  Bogopocinm», «Mxwm», «llanopotHukm», «l['0l0OcCEMEHHBIE paCcTEHUSNY,
«OpraHbl 1IBETKOBBIX pacTeHHi», «CxemMa pa3BUTHSA JKUBOTHOTO MHPaA», «ApomMopdo3bl
KUBOTHBIX», «lIpocteitmme», «Kumeunononoctusle», «llnockue uepBu», «UneHucToHOTHEN,
«Pw10BI», «3emHOBOIHBIC», «IIpecmbikarommecs», «lItumby, «Miekonuraroniue», «Pa3purue
JKU3HM B apXeucKou spey», «Pa3BUTHE XKH3HU B INPOTEPO3OMCKON 3pe», «Pa3BurHe *XU3HU B



NaJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKON 3pe», «PasBUTHE )XKU3HU B KAHHO30MCKOM
3pe», «CoBpeMeHHas cucTeMa OPraHudeCKOro MUPay.

O6opynoBaHue: repOapud pPAcTEHUH pa3IUYHBIX OTAETOB, KOJUIEKIUA HACEKOMBIX,
BJIQKHBIE IIpeNapaThl >KMBOTHBIX, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIMM HUIJIOKOKHX, CKEJIETBHI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydesla NTHUIl U 3BEpei, KOJUIEKIMH OKAaMEHEJIOCTEH, MOJIE3HBIX
MCKOIIa€MBbIX, MYJISKH OPraHUYECKHUX OCTaTKOB OPTaHU3MOB.

Bupryaabnasa JsabopatopHas padora «MonenupoBanue onbsiToB Mumiepa—tOpu mno
U3yUYEHHUIO Aa0MOT€HHOT0 CHHTE3a OPraHUYeCKHX COSAMHEHHUH B IEPBUYHOM aTMochepe».

Jlaboparopnasi pabora «M3ydyeHne M ONMUCAaHWE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpPTaHU3MOBY.

IIpakTHyeckas padora «3yueHre 0ocOOEHHOCTEH CTPOCHUS paCTEHUI Pa3HBIX OTACIOBY.

IIpakTyeckas padora «/3yueHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxo:kaeHune 4ea10BeKa — AaHTPONOreHe3

Paznensl v 3a1aun aHTpONIOOorur. MeToibl aHTPOIOJIOTHH.

CraHOBJIEHHE NPEICTABICHUN O MPOUCXOKICHUU YeJIOBEKa. Pelurno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTBo uyenoBeka ¢ KMBOTHBIMM. (CHcTeMaTHYECKOE TIOJIOKEHUE  YelIOBeKa.
CBuzerenbcTBa CXOJACTBA YeJIOBEKa C JKMUBOTHBIMHM: CpPaBHHUTEIbHO-MOp(doIoruyeckue,
sMOpuonornyeckue, (HU3NO0I0ro-OMOXUMHUEcKHe, MoBeAeHueckne. OTiauuMs YeiaoBeka OT
KUBOTHBIX. [IpMOX0KI€HNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIBHON CUCTEMBL.

JBwxyue cuibl ((pakTopbl) aHTpOIIOreHe3a: Ouogorndeckue, conranbabie. COOTHOIIEHNE
OHMOJIOTUYECKHX U COLUATBHBIX (DPAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMK aHTpoIIOreHe3a. PaHHMe yernoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYJIBI) U
paHHUE TOHTUABI — OOIINE MPEIKH YETOBEKOOOPA3HBIX 00€3bsH U IOJeH. ABCTPATOMUTEKH —
JIBYHOTHE MpeNKu JroAei. YeloBeKk yMenblid, MEPBbIE M3TOTOBICHUS OPYAHi Tpynaa. UemoBek
MPSIMOXOJSIIITUN M TIEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuxu. YenoBek rermenbOeprekuii —
001l mpeoK HeaHepTaIbCKOTO YeIOBeKa U YeIOBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
KaK BHUJ JIFOJEH XOJIOJHOrO KiuMara. YenoBEeK pa3yMHbIi COBPEMEHHOIO THUIIA, JEHHCOBCKHM
YeJI0BEK, OCBOSHHE KOHTHHEHTOB 3a Tpeaenamu Adpuku. [laneoreneTnka u najaeoreHOMUKA.

DBOJIIONHS COBPEMEHHOT'O 4YeJIOBEeKa. ECTeCTBEHHBIM OTOOpP B MOMYJISIMSAX YEIOBEKa.
MyTtauuonHsiii iporiecc u nonumopdusm. [lonynsiuoHHbIe BOTHBI, Apeiid TeHOB, MUTpALUs U
«3(h ekt ocHOBATENS» B MOMYJISIIHUAX COBPEMEHHOT'O YEIOBEKa.

UYenoseueckue pacwl. [lonstue o pace. bomnbiine pacel: eBporneouaHasl (eBpasuiickas),
aBCTpaso-HerpouHasl (PKBATOpHAJIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
MyTH pacceleHusl 4YeloBeKa Mo TIuiaHere. EnuHCcTBO uenmoBeyeckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. [Iprcnoco0aeHHOCTh YeI0BeKa K Pa3HbIM YCIOBHSM OKpY KaIOIIeH
cpensl. Brusiane reorpadudeckoil cpeasl u apeiida reHoB Ha MOpPGOJOTHIO U (PHU3HONOTHIO
YeJI0BeKa.

MexaucuuIUIMHApHbIE METOAbl B (u3uueckod (OMOIOTUYECKO) aHTPOMOJIOTHH.
OBOJIOMOHHAsA  AaHTPOIIOJIOTHS M MAJCOAHTPOIIOJIOTHUS  UYEJIOBEUECKUX  MOIYJIALHUM.
buocounansHble  HcciaeqoBaHMA ~— OpUpOnAbl  yesoBeka.  VccrnenoBaHue — KORBOJIOLMU
OHMOJIOTMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JdemoHcTpauuu

IToprpetsr: Y. dapsun, JI. JIuku, A. 5. Porunckuii, M. M. I'epacumos.



Tabmuubplt u  cxeMbl: «MeToabl  aHTpomoyoruu», «['OJTOBHOW MO3r  dYelmoBeKay,
«YenoBekooOpa3Hble 00e3bsiHBDY, «CKeJIeT yeloBeKa M CKeJleT MHuMMaH3e», «PyIuMeHThl u
aTaBU3MbI», «/[BHXKyIIME CHUJIBI aHTPONOreHe3a», «OBOJIIOIUOHHOE JPEBO YEJIOBEKay,
«ABcTpanonurek», «4enoBek yMmemnslit», «4enoBek NpAMOXOIAMi», «JIeHUCOBCKUI Yel0BEK»
«Heannepranbupl», «KpomanboHipl», «llpenku demoBeka», «ITambl 3BOJIOLUU YEJIOBEKA,
«Pacel yenoBekar.

O6opynoBaHue: MyJS’KH OKaMEHEJIOCTeH, IPEIMETOB MaTepUAIbHON KYJIbTYphl IPEIKOB
4eloBeKa, pernpoayKiuu (pororpaduu) KapTHH ¢ ME(POTIOTHISCKIUMHE U OUOICHCKUMU CIOKETaMU
IPOMCXOXKICHUST YeloBeKa, (oTorpadmu HAXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJeT
YeJI0BEeKa, MOJENb Yepera 4YejJOoBeKa M 4Yeperna IIHUMIIAaH3€, MOJENIb KUCTH YeJIOBEKa U KHUCTH
HIMMIIaH3€, MOJEIH TOpca MPEIKOB YEJIOBEKA.

JlaGopaTopnast paGora «lI3ydeHue OCOOCHHOCTEH CTpOCHHS CKeJeTa uYeloBeKa,
CBSI3aHHBIX C MIPSIMOXOXKACHUEM).

IIpakTnueckasi padora «/M3ydeHre 3KOJIOrMYECKUX alanTalluid YETOBEKa.

Tema 6. Jxo0s10rHs1 — HAYKA 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJOPTraHU3MEeHHbIX
CHCTEM C OKpY Karolien cpeaoi

3apoxaeHue U pasButue skoioruud B Tpyaax A. ['ymbonsara, K. @. Pymse, H. A.
CeBepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaum skosioruu. Csi3b
3KOJIOTUHU C JPYTUMU HAyKaMH.

Mertoap! skonoruu. [loneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTHH: MPUPOIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY Karolled Cpebl: JOKaJIbHBIM,
pPETrHOHAIBHBIN U TJIO0ATBHBIN.

3HaueHHE SKOJOTMYECKUX 3HAHUM Ji1 YeJNOBEKa. JKOJOTMYECKOE MHUPOBO33pPEHUE KAK
OCHOBAa CBA3C€H 4eJoBEeYeCcTBA C MNpUponod. POpMHUpPOBAHUE DSKOJOTHYECKOW KYJIBTYpbl U
HKOJIOTHYECKOM TPAMOTHOCTH HACEJICHUSI.

JdemoHcTpauuu

[Toptpetsr: A. I'ym6onsar, K. ®@. Pynse, H. A. Ceseprios, O. ['ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmumer u cxembl: «Pazmensl skonorum», «MeToasl 3xomoruny, «CxeMa MOHUTOPUHTA
OKPYXaIOIIEH CpeabD».

JlaGopatopHas padora «/3yueHne METOA0B IKOJOTHUECKUX UCCIIECTOBAHUI.

Tema 7. Opranusmsl U cpefa 00MTAHUSA

Okonorndyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua.  Krnaccudukanus
IKOJIOTHUECKUX  (akTOpoB:  abmoTHdeckue, OHOTHUECKWe, aHTpororeHHele.  OOmme
3aKOHOMEPHOCTH JCUCTBUs dKoJorndeckux aktopos. [IpaBuno muanmyma (K. IlInpenrens, FO.
JIn6ux). TonepaHTHOCTb. DBPHUOUOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue akropel. CBeT Kak sKonornyeckuid gpaxtop. JelcTBre pa3HBIX yYacTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKUE TPYMIbl PACTEHUHl M JKUBOTHBIX IO
OTHOLLIEHUIO K cBeTy. CurHasibHas poib cBera. @oronepruoausm.

Temnepatypa kak skojoruueckuii ¢akrop. [leiicTBue TemmepaTypbl Ha OpPraHU3MBL.
[ToiiknnoTepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxHocTs Kak 3konorudeckuit ¢akrop. [IpucmocoOiieHuss pacTeHHA K IOACPIKAHUIO
BogHoro Oananca. Kmaccudukanus pacTteHuid 1mo OTHOIIEHWIO K Boje. IIpucmocoOmneHus
JKUBOTHBIX K H3MEHEHHIO BOJHOT'O PEXUMA.



Cpenpl OOMTaHWS OPraHU3MOB: BOJHAs, HA3€MHO-BO3MIYIIHAs, MOYBCHHAs, TIIyOMHHAs
MOJMTOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3HKO-XMMHYECKHE OCOOCHHOCTH Cpel OOWTaHus
opranu3moB. [IpucnocobneHuss OpraHu3MoB K )KU3HU B Pa3HBIX cpefax.

buonorudeckne purmel. BHeniane 1 BHyTpeHHUE pUTMBI. CyTOYHBIC ¥ TOJUYHBIC PUTMEIL.
[TpucrocobaeHHOCTh OPraHN3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUH KU3HHU.

JKuznennsie ¢opmbl opranu3mMoB. [lonsitne o xu3HeHHOU (Qopme. KusHeHHBIE (HOPMBI
pacTeHUii: NepeBbsl, KyCTApHUKH, KYCTapHHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJECTHHUE TPAaBBI
XKuznenuole (GOpMbI KUBOTHBIX: THUAPOOHOHTHI, TC€OOMOHTHI, a’3pOOHOHTHL. (OCcOOEHHOCTH
CTpOCHUS 1 00pa3a KU3HU.

buotnueckne  ¢daktopel. Buabl  OMOTHYECKHMX  B3aUMOJICHCTBUN:  KOHKYPEHIIHUSA,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomepaius, MyTyalau3M, KOMMEHCATU3M
(KBapTUpPAaHTCTBO,  HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEHUCTBUS  (TONMHUYECKHE,
dbopuueckue, (pabpuyeckue). 3HaueHHE OUOTHUYECKUX B3aUMOJCHUCTBUM ISl CYIIECTBOBAHUS
OpraHU3MOB B cpejie oouTanus. [[puHINI KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpanuu

Tabnuubl 1 cxembl: «IKosnornyeckue (Gpaxkropb», «CBETOBOM CIEKTP», «IKOIOTHUECKUE
TPYTIIBI )KUBOTHBIX MO OTHOLICHHUIO K CBETY», «TeIIOKPOBHBIEC JKUBOTHBICY», «X0JIOJHOKPOBHEIE
KUBOTHBIEY», «DU3NOIIOTMYECKUE aJanTali KUBOTHBIX», «Cpelnbl oOWTaHUS OPTraHU3MOBY,
«buonornyeckue putMey, «KusHeHHbIE (HOPMBI pacTeHui», « KuzHeHHbIe POPMBI JKUBOTHBIXY,
«OKOoCUCTEMa HIMPOKOIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOMHOTO Jiecay, «llemu muranus»,
«XumandectBoy, «[lapasuruzmy, «Konkypenmus», «Cumomnosy, «KoMmmeHcammzmy.

O6GopynoBanue: repbapuyd pacTEeHWH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIIUSHUIO
pPa3IMYHBIX  9KOJOTHYECKHX (akTopoB, TepOapuu  CBETONIOOWMBHIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHM, CBETONIOOMBBIC, TCHEIIOOWBBIE W TEHEBBHIHOCIMBBIE KOMHATHBIC
pactenusi, repObapuu U KOJJIEKIUH TETIOTI0OUBBIX, 3MMOCTOMKIX, MOPO30yCTOMYUBBIX PACTCHUH,
gy4ena NTHLl W 3BEpei, repdapuu pacTeHWil, OTHOCSMUXCA K rurpoduram, kcepoduram,
Me30(¢uTaM, KOMHAaTHbIE PACTEHUS TaHHBIX TPYIII, KOJUIEKIIUH KUBOTHBIX, OOUTAIOMINX B Pa3HBIX
cpenax, TepOapuu M KOJNJIEKUMHM PACTEHHMH W JKUBOTHBIX, OOJAJAOIIUX 4YepTaMu
NPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBMU JKM3HH, TepOapuu M KOJUICKIIUU
PACTCHHIA U KUBOTHBIX PA3IMYHBIX KU3HCHHBIX ()OPM, KOJUICKIIUH KUBOTHBIX, YYaCTBYIOIINUX B
Pa3IUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopnas padora «BrisiBieHue MPUCIOCOOIECHUI OPraHU3MOB K BIUSHHUIO CBETAY.

JlaGopaTopnassi paGora «BbIsSBICHHE NPUCTIOCOONICHUH OpPraHW3MOB K BIIHASHHUIO
TEMIIEPaTyPbI».

JlabopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHU.

Tema 8. JkoJiorusi BUA0B U MOIYJISIIUI

DKOJIOTUYECKHE XapaKTePUCTUKU Momyssuuu. [lomynsmus kak Onosorudeckas CUCTeMa.
Pons HeomHOpomHOCTH cpefbl, Puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(dbopMUPOBaHUY TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJIsHi. OCHOBHBIC TTOKA3aTEH MOMYJISIUU:
YHCJICHHOCTb, IUIOTHOCTh, BO3pPAcTHAash M IOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKojorudeckas CTpykTypa nomyssinuu. OleHKa YUCJIEHHOCTH MOomyJsuuu. J(nHamuka
MOMYJISIUK U € peryisus. buoTnueckuil moTeHIMaNl NOoMynauud. MoaenupoBaHue TUHAMUKA
nomyysiuu. KpuBble pocTa YUCICHHOCTH momyisiiuu. KpuBble BbhkuBaHUS. Perymsnus



YUCICHHOCTH TIOMYJISIHA: POJIb (aKTOPOB, 3aBUCAIIMX M HE 3aBHCALNIMX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BUunoB (1- u K-ctparerun).

[Tonsitue 00 »sKonorumueckod Humie Buga. Mectoobutanue. MHoromepHass MOAENb
skosornueckor HuImM JIx.M. Xatuuncona. Pazmepsl akosnornyeckoil Humu. [loreHnuansHas u
peanu3oBaHHAs HULIU.

Bun kak cucrema nomyJsamui. Apeansl BUAOB. BHabl M MX JKU3HEHHBIE CTpaTErHU.
DKOJOTUYECKHE SKBUBAICHTHI.

3aKOHOMEPHOCTU TOBEJICHUS M MUTpPAlMi >KUBOTHBIX. bHojornyeckue MHBA3UU
qy’>KEpOJHBIX BUIOB.

JdemoHcTpanuu

IToptper: x. . XaTynHCOH.

Tabmuel u cXeMbl: « KOJIOTHYECKUAE XapaKTEPUCTUKU MOMysiuny, «[IpocTpaHncTBeHHas
CTpyKTypa momyisuun», «Bo3pacTHele nupamuabl nomyasiuun», «CKOpOCTb 3acelleHus
MOBEPXHOCTH 3€MJIM Pa3JIMYHBIMM OpraHu3Mammy», «Mogenb skosiormdecko Humu Jx. U.
XaTYMHCOHAY.

O6opynoBanue: repObapuu pacTCHHA, KOJUIEKIIUN KUBOTHBIX.

JlabopaTropnas pabora «[IpucrnocobneHus ceMssH paCTeHUN K pacCeICHUION.

Tema 9. Jxo0rus coodmecTB. IKOJOrHYeCKHE CHCTEMBbI.

CooOmiectBa opranu3mMoB. buoneHos u ero crpykrypa. CBsi3u MEXIy OpraHu3MaMH B
OuoreHose.

Okocucrema Kak oOTkpeiTas cuctema (A. Jbkx. Tencnu). DyHKIHMOHAIBHBIE OJIOKH
OpraHU3MOB B SKOCHUCTEME: NPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH.
Tpodudeckue nenu u cetu. A6uorndeckue ON0KU 3KocucTeM. [10UBBI U WIIBI B 9KOCHCTEMAX.
KpyroBopoT BeecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHbIE MMOKa3aTeNN IKOCUCTEMBI. bruoMacca v mpoayKiusa. DKOJIOTUYECKUE TUPAMUIbI
qrices, 0MoMacchl U YHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBUUHbIE M BTOPUYHBIE CYKIECCHH M HX
OPUYUHBL. AHTPONIOTEHHBIE BO3JCHCTBHS Ha Cykieccuu. KiumakcHOe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCmEMbL 03€P U peK. IKocucmemvl Mopelt U OKeaHOos.
Orocucmemvt myHOp, 1€c08, cmeneti, NyCMulHb.

AHTpPOIIOT€HHBIE  3KOCUCTEMBI.  Arposkocucrema. ArpoueHo3. Pasmuuus Mexay
AHTPOTIOTCHHBIMH M MIPUPOTHBIMU SKOCUCTEMAMH.

VYpb6oskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojackas diopa u dayhna.
CuHaHTpomnu3anus ropojackoi (¢ayHbl. buomornueckoe ¥ XO34WCTBEHHOE 3HAYCHHE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3akOoHOMEpHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHN3MOB B SKOCHCTEMAX.
Ponv kackaonoeo sghghexma u 6udoe-30ughuxamopos (kirouesvix 6u008) 6 HYHKYUOHUPOBAHUU
akocucmem. TlepeHOC PHEPTHH M BEIIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMHU. YCTOWYHBOCTH
OpraHU3MOB, TMOMYJSIUNA U HKOCUCTEM B YCJIOBUSX €CTECTBEHHBIX W aAHTPOMOIEHHBIX
BO3JICUCTBUM.

Mexanuzmor  6030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOB8bl IKOAOSUUECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B030elicmausi. MeTOoI0IOTUSI MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX 3KOCUCTEM.



JdemoHncTpaunu

[Toptpet: A. Ix. Tencnu.

Tabmunpe! u cxeMbl: «CTpyKTypa OHMOIIEHO03a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIecay,
«OKocuctemMa XBOHHOro Jneca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemecTB B 3kocucreMe», «llemu numTaHus (nmacTOMIHAs, JETPUTHAsN)»,
«OJKosoruyeckas mupaMmuaa ynucen, « IKoJoruueckas nupamuaa 6uomMaccol», « IKoJIorudeckas
nupaMmuja sHepruny», «OdpazoBanue Oonota», «[lepBuunas cykieccus», «BocctaHoBnenue neca
1oCJIe MoXKapay, « IKOCUCTEMA 03epay, «ATpoLeH03», « KpyroBopoT BEIIeCTB U MOTOK SHEPTHU B
arporieHoze», «IIpumepsl ypOo3akocuctemy.

O6GopyaoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydesia NTHI[ M 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHHI, aKBapUyM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yueHue u onrcanue ypOo0o3KOCHCTEMBD».

JlabopaTropnas padora «/3yueHue pasHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX SKOCUCTEMAX).

IKekypeust «IKCKypcHsi B TUITUYHBIN OuoreorieHo3 (B AyOpaBy, Oepe3HsK, €lIbHHK, Ha
CYXOJIOJIbHBIIN WM MMOMMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKeKypeus «IKCKypcHsl B arpodKOCUCTEMY (Ha MOJIE WIIH B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rinodanpHast IKocucTEMA

buocthepa — oOmiernianerapnas o0onouka 3emid, T/Ie CYLIECTBYET WIIM CYyIIeCTBOBaja
*u3Hb. Pa3BuTue npeacrasnenuii o buocdepe B Tpynax . 3rocca. Yuenue B. U. Bepnaackoro o
ounocdepe. O6mactu 6mochepsr u e€ cocran. JKuboe BeniecTBo Onochepsl u ero GyHKINH.

3aKOHOMEPHOCTH cyiecTBoBaHus Ouochepsl. OcodbeHHocTH Onochepsl Kak riao0ambHOM
sKocucTeMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTs u
OMOreOXMMHUYECKHE NUKIBI (Yriepoaa, a30Ta). PUTMHYHOCTH siBIIeHUH B Onocdepe.

3onaneHOCTh Onochepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHpa, XBOWHBIC
jeca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCTbIHU, TPOIIMUYECKUE Jieca,
BBICOKOTOPBS. KituMar, pacTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIITH.

CtpykTypa u QYHKIIHS )KUBBIX CUCTEM, OIIEHKA X PECypCHOTr0 MOTEeHIIHaa U OnocepHbIX
GyHKUIHH.

JdemoHcTpaumuu

[TopTpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmunst u cxemsl: «I'eochepsr 3emnny», «Kpyrosopot azora B mpupone», «Kpyrosopor
yriepoaa B mpupoje», «KpyroBopor kuciopoaa B npupojae», «KpyroBopor BoJsl B IPUpPOAE»,
«OcHoBHBIE OMOMBI Cyny, «Kinumatudeckue nosica 3emiumn», « Tyaapa», « Taliray, « CmenianHbIi
necy, «llIupokonucTBeHHbIN Jecy», «Crenby, «CaBanHay, «[lycTbiHs», « Tponr4ecKuil gecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKUE KpU3UChI M MX TpUYHHBL Bo3aeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYILIHOM cpeibl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Paspymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHHe KiiuMara.

AHTpOMOTeHHOE BO3/ICHCTBHE HA PACTUTENLHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTELHOTO
U JKMBOTHOTO Mupa. OCHOBHBIE TPHHLUIBI OXpaHbl mpuponsl. Kpacueie kHuru. Oco0o
oxpansiemble ipupoaabie Tepputopuu (OOIIT). boranudeckue caapl U 300JI0TMYECKUE TTAPKH.

OcHOBHbBIE TIPHUHIIUIIBI YCTOMUMBOTO Pa3BUTHUS YEIOBEUYECTBA U MPHUPOABI. ParroHnaabHOe
NPUPOAOINOIL30BAHUE M COXpaHEHHE Ouojormueckoro pasHooOpazus 3emin. OOmme



3aKOHOMEPHOCTH TJI00aIbHBIX 3KOJOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPH3HCa
U €T0 BEPOSATHBIC TTOCIICACTBHSL.

Pa3Burne METOIOB MOHHUTOPHHIA pAa3BHTHS OIACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemnvle uccredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonozcuueckoe paznoobpaszue u duopecypcol. Hayuonanvuvle ungopmayuonivie
cucmemvl, obecneuusaroujue 00CMyn K UHDOPpMAYUU NO COCMOSAHUIO OMOEIbHLIX QU008 U
axocucmem. OCHOBbL IKOPeAOUTUMAYUU IKOCUCTIEM U CROCOD08 DOPbObLL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX 9KOCUCTEM.

JdemoncTpauuu

Tabmumpl u  cxeMbl: «3arpsi3HeHHEe aTtMocdepb», «3arps3HeHue Truapochepb»,
«3arpsi3HeHHe MOuUBbIy, «[lapHuKOBHI 3D ek, «Oco00 oXpaHsIeMbIe PUPOTHBIC TEPPUTOPUNY,
«Mojienu ynpaBiisieMOro MUPay.

O6opynoBanue: pororpaduu oXpaHsIeMbIX pacCTCHUN U )KUBOTHBIX KpacHol kaurH Poccuiickoit
®enepaunn, KpacHON KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOTYA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yjbTaTaM OCBOEHHUs OOyYalOUIUMHUCS MPOrpamMm
cpeaHero o01iero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHBIE.

B cTpyKType TUUHOCTHBIX Pe3yIbTaTOB OCBOCHMS IPOTPAMMBI 10 OMOJIOTMH BBIJIENIEHBI CIIeTyIOIIne
COCTABJISAIONINE: OCO3HAHUE OO0YYAIOIIUMUC POCCUHCKOM Tpa’KAaHCKOM MIEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPEEIICHUIO, Haluyue momusayuu K 00y4eHuo OMOI0r1H,
yenenanpasnenHoe pazeumue BHYTPEHHUX YOEKAECHUN JIMYHOCTH Ha OCHOBE KIIIOUEBBIX I[EHHOCTEH U
UCTOPUYECKHUX TPAJULUI Pa3BUTHS OUOIOTUYECKOT0 3HAHUS, 20MOBHOCHb U CHOCOOHOCMb 00YYaIOLITIXCS
PYKOBOJCTBOBATHCSI B CBOEH AESTEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMU, IPUCYILIUMU CUCTEME
OMOJIOTHYECKOTO 00pa30BaHUs, Haluyue NPABOCO3HAHUS DKOJIOTHYECKOH KYJIBTYpBl, CHOCOOHOCMU
cmaeumb 1€ U CTPOUTD KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMBbI IO OMOJIOTUH TOCTUTAIOTCS B €UHCTBE YUeOHOU U
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUM C TPAJAULMOHHBIMU POCCUHCKUMHU COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMHU, HPHUHATHIMU B OOILECTBE MpaBUWIAMHU U
HOpMaMHM IOBEJIEHHUS U CIIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMSA, CaMOBOCIIUTaHMS U CaMOPA3BUTHA,
pa3BUTHS BHYTPEHHEU O3ULIUN IMYHOCTH, TATPUOTU3MA U YBAXKEHUS K 3aKOHY U IIPABONOPSIKY, YEIIOBEKY
TPy/a U CTapIiieMy MOKOJIEHUIO, B3AUMHOTO YBaXXECHHUsI, OEPEKHOTO OTHOLIEHHS K KYJIbTYPHOMY HACJIECTUIO
Y TPaJvLMSIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon denepannu, NpUpOaE U OKPYKAIOIIECH Cpeae.

JIMuyHOCTHBIE pE3yJibTaThl OCBOEHUS YyueOHOro mnpeamera «buomorus» AOIKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTh 00YYatoLINXCsl pyKOBOACTBOBAaThCA C(HOPMUPOBAHHOM BHYTpEHHEH Mo3uLKei
JUYHOCTH, CHUCTEMOM  IICHHOCTHBIX  OpHUEHTAllUii, TO3WTHBHBIX  BHYTPEHHHX  yOeXKICHHIA,
COOTBETCTBYIOIIMX TPaJULIMOHHBIM [IEHHOCTSIM POCCUIMCKOI0 OOIIECTBA, PACIIMPEHNE )KU3HEHHOT'O OIIbITa
U OIIBITA JEATECIBHOCTH B IIPOLIECCE pealn3allii OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIBHOMN NEATEIbHOCTH,
B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKJAHCKON MO3UIMM OOYYaroUlerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IEeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEN, YBaXKEHUE 3aKOHA U NIPaBOIOPS KA,

TOTOBHOCTb K COBMECTHOM TBOPYECKOH EATEIILHOCTH MPU CO3JaHUU YUEOHBIX IPOEKTOB, PELICHUN
y4eOHBIX U NM03HABATEIbHBIX 33J1a4, BHIIOJHEHUH OMOIOTHYECKUX HKCIICPUMEHTOB;

CIIOCOOHOCTB ONPEEINATh COOCTBEHHYIO MO3ULIMIO 10 OTHOLIEHHIO K SIBJIEHUSIM COBPEMEHHOM JKU3HU
H OOBICHATE €€;

YMEHHE YUUTBIBATh B CBOMX JEHCTBHIX HEOOXOJUMOCTh KOHCTPYKTHBHOT'O B3aUMOJIEHCTBHS JTIO/1eH
C pa3HbIMU YOCKICHUAMU, KYJIbTYPHBIMU IIEHHOCTSAMH U COIIMATIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IPOLECCE COBMECTHOIO BBIIIOJIHEHUSI YUEOHBIX, I03HABATEIbHBIX
U MCCIIEOBATENIbCKUX 3a]a4, YBaKUTEJBHOTO OTHOLICHHWS K MHEHHUIO ONIIOHEHTOB NpH OOCYKICHUU
CIIOPHBIX BONPOCOB OMOJIOTMUYECKOTO COJCPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTD POCCUUCKON TPaKTAHCKOW MICHTHYHOCTH, MATPUOTH3MA, YBAXKECHHS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTH niepes POMHOM, TOpAOCTH 3a CBOM Kpaii, CBOXO PonHYy, CBOM A3BIK U
KYJbTYPY, IPOILIOE U HACTOALIEE MHOIOHALMOHAJILHOTO Hapoa Poccuu;



LIEHHOCTHOE OTHOIIICHHE K MPUPOTHOMY HACIICUIO U TAaMATHUKAM TIPUPOJBI, TOCTHREHUsIM Poccun
B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKIIAJ POCCHMCKUX YYEHBIX B CTAaHOBIIEHHWE M pa3BUTHE OHOJIOTHUH,
MMOHMMAaHUS 3HAUYCHUs OMOJIOTMH B MO3HAHUU 3aKOHOB MPHUPOMBI, B JKU3HH YEIIOBEKA U COBPEMEHHOTO
00111eCTBA;

uzeitHas yoe:xx1€HHOCTh, TOTOBHOCTh K CITy>)KeHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 32 €0
cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUICKOr0 HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POAMUTENSAM, CO3JIaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHSTHS LIGHHOCTEH CeMEHHOM )KU3HU B COOTBETCTBUH C TPaAULIUAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETHYECKOE OTHOIICHHUE K MUY, BKITIOYAs SCTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUYECTRA,
cropTa, TpyJa, 0OIeCTBEHHBIX OTHOILICHUI;

MOHMMAaHHE SYMOLIMOHAIBHOTO BO3ACHCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHMIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH KayecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usnueckoro BocnuTaHMs, (GOPMHPOBAHMS KYJbTYPbl 30POBbSI U 3MOLHMOHAJIBLHOIO
Osaromosy4us:

MOHMMAaHWE W peanm3alys 3J0poBOro M Oe3omacHOro oOpa3a KU3HU (3M0pOBOE MHTAHUE,
COOJTIOZICHHE TUTUEHUYECKHX TPABUI U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OTABIXA, peryJsipHast
(u3nyeckass aKTHBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO M KOMITETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY
(bu3MYecKOMy U ICUXUYECKOMY 3[I0POBBIO;

MOHMMAaHHUE IICHHOCTH MPaBWJI WHAMBHUIYAIbHOTO M KOJUJICKTUBHOTO O€30MacHOr0 TMOBEIEHUsS B
CUTYaIUX, YIPOXKAIOUIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHUE TOCJICICTBUI M HEMPUATHUS BPEIHBIX MPUBBIYCK (YHIOTPEOICHHS aTKOTOIs, HAPKOTHKOB,
KypeHus);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTh K AKTHMBHOM JEATEIbHOCTH TEXHOJIOTMYECKONM W COIMAJIBHOW HAIMpPaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATh U CAMOCTOSITENILHO BBIIOJIHATH TAKyIO JESTEIbHOCTD;

WHTEpEC K pa3Tu4HbIM chepam npodeccrnoHalbHOM AesITeNbHOCTH, YMEHUE COBEPILIATh OCO3HAHHBIN
BBIOOD Oyaymiei mpodeccuu U peann30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTH Y CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHMIO HA MIPOTSHKEHUN BCEH JKU3HHU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

9KOJIOTHUYECKH 1eIeco00pa3Hoe OTHOIICHHE K MPUPOE KaK UICTOYHHUKY KU3HU Ha 3emiie, OCHOBE €&
CYyILIECTBOBAHUS;

MTOBBIIIICHUE YPOBHSI 3KOJOTUYECKON KYJIbTYPBI: TPHOOPETEHUE OIBITA INIAHUPOBAHUS MTOCTYITKOB U
OLIEHKH MX BO3MO’KHBIX MOCIEACTBUM JIsl OKPY>KaIOILIEH cpebl;

OCO3HaHUE TT100aTbHOr0 XapaKTepa SKOJOTHYECKHX MPo0ieM U MyTel X peleHus;

CIIOCOOHOCTh HCTOIB30BaTh MPUOOpETaeMble TPU W3YYCHHHM OWOJOTHUU 3HAHUS U YMEHUS MpH
pemieHun MpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM TMPUPOAOIOIH30BAHUEM (COOMIOEHUE TPABUIT



MOBEICHUS B IPUPOJE, HAMPABICHHbIX HAa COXpPAaHEHHME PaBHOBECHSI B DKOCHCTEMAaxX, OXpaHy BHJIOB,
IKOCHUCTEM, Onocdepsl);

aKTUBHOE HENpUSATHE NEHCTBUM, NMPUHOCAIIMX BpEel OKpYXKarolled NpUpOAHOH cpene, yMeHue
MIPOTHO3UPOBATh HEOJIArONPUATHBIE AKOJOTHUECKUE TIOCIEACTBHUS MpPEeNNPUHUMAEMbIX NEHCTBUN U
MPEeIOTBPALLATh UX;

HaJINYME Pa3BUTOIO SKOJIOTMYECKOIO MBILUIEHUS, SKOJIOTHYECKON KyJIbTYphl, OMbITA AEATEIbHOCTH
9KOJIOTUYECKOM  HANpaBIE€HHOCTH, YMEHHUS  PYKOBOJCTBOBAThCS UMM B  II03HaBaTEJIbHOM,
KOMMYHHUKAaTUBHOW M COLIMAJIbHOW IPAKTUKE, TOTOBHOCTH K yYaCTUIO B IPAKTHUECKOH JESATEIBHOCTH
9KOJIOTMUYECKOI HANpaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTI'O HA JMAJIOre KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B MOJUKYJIBTYPHOM MHPE;

COBEpPILEHCTBOBAHHE S3bIKOBOM M YUTATEIBCKOW KYJIBTYPBl KaK CPE/ICTBA B3aUMOACHUCTBUS MEXKIY
JIOIBMU M TTO3HAHMS MUDPA;

MOHUMaHHKe crieU(pUKU OMOJIOTUH KaK HayKH, OCO3HAHUS €€ PO B JOPMHUPOBAHUY PALIMOHATIHLHOTO
HayYHOTO MBIIUIEHUS, CO3/IaHUU LIEIOCTHOTO MPEJCTABICHUS 00 OKpY)KAlOIIEM MHUpPE KaKk O €IUHCTBE
IPUPOJBI, YEIOBEKAa M OOIIECTBAa, B MO3HAHMU MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH IMpobiieM
COXpaHEHMs IPUPOIHOTIO PaBHOBECHS;

yOexkIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJIsl COBPEMEHHOM LMBUIIM3AIMU: 00ECIIEYeHHUsS HOBOTO
YPOBHS pa3BUTHS METULIMHBI, CO3/IaHNE TIEPCIIEKTUBHBIX OMOTEXHOIOT U, CIOCOOHBIX PEIIaTh PECYPCHBIE
poOJIeMBbl PA3BUTHS YEIIOBEUECTBA, IMOMCKA IyTEeH BBIXOJA U3 INIOOATBHBIX YKOJIOTMYECKUX MpoOIeM U
o0ecrieyeHHss NepexoAa K YCTOWYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAaHUIO IPUPOIHBIX
pecypcoB 1 (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B MOJIyYCHUH OMOJIOTMYECKUX 3HAHUN B LIEJISIX TOBBIIICHHS OOIIEH KyJIbTYpHI,
€CTECTBEHHO-HAYyYHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKUMOHAJIBHOM TIPaMOTHOCTH
oOyyJaronuxcs, GopMHUPYEMON MPU U3yUEHUN OMOJIOTHH,

MIOHMMaHHE CYUIHOCTH METO/I0B MTO3HAHMS, MCIIOJb3yEeMbIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH
UCTOJB30BaTh MOJy4YaeMble 3HAHUS Ui aHalW3a W OOBSICHEHUS SBJICHUI OKpYXKAalOIIEro MUpa u
MPOUCXOIIMX B HEM W3MEHEHHMH, YMEHHUE JejaTb 0OOCHOBAaHHBIE 3aKIIOYCHHS HAa OCHOBE HAYyYHBIX
(akTOB U MMEIOIIUXCS JAHHBIX C LEJIBIO IOTYYEeHUs JOCTOBEPHBIX BHIBO/IOB,;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJI pelleHHs MpolsieM B
peanbHBIX KU3HEHHBIX CUTYalIUsX;

OCO3HAHHE LIEHHOCTH HAy4YHOM JESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISAITh IPOEKTHYIO H
UCCIIEI0BATENBCKYIO IEATEIbHOCTh MHINBH Iy aJIbHO U B IPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENPEPHIBHOMY 0Opa30BaHUIO M caMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYCHHIO HOBBIX 3HAHUI 110 OMOJIOTHH B COOTBETCTBUH € )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertamnpeMeTHbIe pe3yIbTaThl OCBOCHHS yUeOHOTo npeameTa «bronorus» BKIIOYAIOT: 3HAYUMbIE
s (GOPMHUPOBAHUS MHUPOBO33PEHHUS  OOYYAIOIUXCA  MEKIUCHUIUIMHAPHBIE  (MEXIPEIMETHBIC)
oOlleHay4YHbIE MOHATHS, OTpPa)KalollKe LEJIOCTHOCTh HAYYHOW KapTUHBI MHUpPa U CHEUU(PUKY METOIOB
MIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPrHs, SBJICHHE, MPOLECC, CUCTEMA,
Hay4yHbIH (akT, MPUHLUI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, HMCCIelOBaHUE, HAONIOJCHHE,
U3MEpEeHUE, DSKCIEPUMEHT | JIpyrue); YHUBEpCalbHble YydeOHble JeHCTBHS (IIO3HABATENbHBIC,



KOMMYHHUKATHBHBIC, PETYJSITHBHBIE ), 0OecTieunBaromue GopmupoBanue GyHKIIMOHATHLHOU TPAMOTHOCTH H
COITMAIPHOW KOMIIETEHIIMH OOYYaIOIIUXCs; CIIOCOOHOCTh OOYYalIIMXCS HCIOIb30BaTh OCBOCHHBIC
MEXIMCLIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpCalbHble YyueOHbIE JEHCTBUS B
[03HABATEJIILHON U COLMAJIbHON MPAKTHUKE.

B pe3ynbraTe m3ydeHHs OMOJIOTHH HAa YPOBHE CPEIHETO OOIIero oOpa3oBaHUs Y O0ydaromierocs
OynyT chOpMHUpPOBaHBI IIO3HABATEIbHBIC YHHUBEpPCAJIbHbIE Yy4YeOHBIE JCHCTBUSA, KOMMYHHKATHBHBIC
yHHUBEpCaabHble Y4eOHbIe NEHCTBUS, PEryNATHBHBIC yHUBEpCAIbHbIC YUeOHbBIE NEHCTBHUS, COBMECTHAas
JIEATEIbHOCTD.

MeTtanpeaMeTHbIE Pe3yIbTaThl OCBOCHHS MPOTPAMMEBI CPEIHETO OOIIEro 00pa30BaHUsS HOJKHBI
OTpaXkaTh:

OByajeHne YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH €HCTBUSIMU:

1) 6a30BbIe JOrnYecKue AeHcTBUS:

CaMOCTOSITEIIEHO (POPMYITUPOBATE M AKTYaTU3UPOBATh MIPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIIOIb30BaTh TP OCBOCHWM 3HAHWK TPUEMBI JIOTMYECKOTO MBIIUICHHUS (aHajiu3a, CHUHTE3a,
CpaBHEHHUs, Kiaccupukanuu, 00600IIeHus), paCKPhIBATh CMBICT OMOJIOTMYECKUX TMOHATUN (BBIIETATH UX
XapaKTepHbIC IPU3HAKHU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATUSIMH);

OTIPEACIIAT TCNIA ACSITEILHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUH WX JOCTHIKCHHS, COOTHOCHTH
Pe3yIbTaThI IEATEILHOCTH C TIOCTABJICHHBIMHU LIETISIMU;

HCIOJIb30BaTh OMOJIOTHYECKHE MOHATHS ISl 00bsICHEHUS (DAKTOB U SBJICHUI KUBOI MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHBHBIC, JCIyKTUBHBIC, 1O aHAJOTHH), BBISBIISTH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS] B PACCMATPUBACMBIX SBICHUSAX, (DOPMYIHpPOBATH BBIBOJLI H
3aKJIIOUECHUS;

MIPUMEHSITh CXEMHO-MO/IENIbHBIE CPEJICTBA JIJISl TPEICTABIICHHS CYIIECTBEHHBIX CBSI3€H U OTHOLICHUI
B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTAX, & TAK)KE MPOTUBOPEUNI PA3HOTO PO, BBISBICHHBIX B Pa3IMIHBIX
WH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIAH PEIICHHS MPOOJIEMBl ¢ y4€TOM aHajan3a HWMCIOMIMXCS MaTepUATbHBIX U
HEeMaTepUaJbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJbTATOB LIETSM, OIICHUBATH
PUCKU TIOCTIACTBHIA e TEIILHOCTH;

KOOPJIMHHUPOBATH U BBITIONHATE PA0OTY B YCIOBHSIX PEATBHOTO, BUPTYAITBHOTO M KOMOWHUPOBAHHOTO
B3aHMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe UCCIEN0BATEIbCKUE TeHCTBYS:

BIIQJICTh HABBIKAMH yYEeOHO-HMCCIICIOBATEIbCKOM W TMPOSKTHOH JESITeTbHOCTH, HaBBIKAMU
paspemieHus mpobaeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a]a4, TPUMEHECHUIO Pa3IMYHbIX METOIOB MIO3HAHHUS;

WCIIOJIb30BATh Pa3IMYHBIC BUIBI JESTEIHHOCTH O MOTYYEHUIO0 HOBOTO 3HAHUS, €0 HHTEPIIPETaIlUH,
MpeoOpa30OBaHUI0 M TIPUMEHEHHUIO B YYCOHBIX CHTYyallMsIX, B TOM YHCIE MPH CO3MaHUU YUCOHBIX M
COIMATBHBIX TIPOEKTOB;

dbopMUpoBaTh HAy4YHBIH THUN MBIIUJICHHUS, BIAAETh HAYYHOM TEPMHUHOIOTHEH, KIIOYEBBIMU
MOHATUSAMM ¥ METOHAAMHU,

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 3a7]a4H B 00Pa30BATEIIEHON JEATCIIEHOCTH M KHU3HECHHBIX
CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICICTBEHHBIC CBS3U U aKTyalM3MpPOBaTh 3ajady, BBIIBUTATh TUIIOTE3y e
pElIeHHs, HAaXOIWUTh apTyMEHTBI NJIsl JTOKA3aTelbCTBA CBOMX YTBEPXKICHUH, 3amaBaTh IMapamMeTpbl U
KPUTEPHUH PEIICHUS;



aHAJM3UPOBATh TIOJTYYCHHBIC B XOJE PEIICHHUS 3aJaud Pe3yJbTaTbl, KPUTUYECKH OICHHBATH HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIISATh  LI€JICHANIPABICHHBIM MOUCK TIepeHOCa CPEeICTB M CIOCOOOB JCWCTBUS B
npodeccCHOHATEHY IO CPey;

yMETbh NIEPEHOCUTH 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;

yMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTell;

BBIIBUTATh HOBBIC HJICH, MIPEJIaraTh OPUTHHAIBLHBIC MOJIXOAbl U PEIICHHUs, CTAaBUTh MPOOJIEMbI U
3aJ1a4u, IOIYCKAIOIINE allbTePHATHBHBIC PEILICHHS.

3) pa6ora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3NUYHBIX MCTOUYHMKAX MHPOpMAIUU (TEKCTe yueOHOro MocoOus, Hay4HO-
MOMYJISIPHON TUTEepaType, OMOIOTUYECKUX CIIOBAPSAX U CIPABOYHMKAX, KOMITBIOTEPHBIX 0a3ax JIaHHBIX, B
WuTepHere), aHanu3upoBaTh MHPOPMALHUIO PA3IUYHBIX BUAOB M (OPM TIPEACTABICHUS, KPUTHUECKU
OLICHUBATD €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(hopMynHpOBaTh 3aIIPOCHI U MPUMEHSTH PA3NIUYHBbIE METOBI IPU MOUCKE U 0TOOpE OMOTOTUYECKOM
nH(popManuy, HeOOXOANUMOM AJIsl BHITIOJTHEHHs Y4eOHBIX 33124,

MprOOpeTaTh  OMBIT ~ HWCIOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPUICHCTBOBATH KyJIbTYPY aKTUBHOT'O HCIIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MpeACTaBICHUS OUONOrMYecKOoi HHQOpMAIUH
(cxeMbl, rpaduKy, TUArpaMMBbI, TAOIUIIBI, PUCYHKHU U IPYTOE);

WCIIOJIb30BaTh HAYYHBINA SI3BIK B KA4ECTBE CPEIICTBA MpU paboOTe ¢ OMOJIOrHYecKol WHpOpMaIneH:
MPUMEHATh XUMHUUYECKHE, (PU3NUECKHE U MAaTEMaTHYCCKUE 3HAKU U CHUMBOJIbI, (OpMYJIbI, a0OpeBHaTypy,
HOMEHKJIATypY, UCIIOIb30BaTh U MPEOOPa30BhIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH;

BIIJICTh HABBIKAMHU DPACIIO3HABAHUSA W 3alIUTHl WHPOpMaIuu, HHPOPMAIIMOHHOW 0e30macHOCTH
JUYHOCTH.

OBiageHne YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHM e CTBUSIMU:

1) o0menne:

OCYIIECTBIISATh KOMMYHHUKAIIMM BO BceX cdepax >KM3HH, aKTHMBHO Y4YaCTBOBATh B JUAJIOTE WIIH
JMCKYCCHH IO CYIIECTBY OOCYXIaeMod TeMbl (YMEHHE 3a/aBaTh BOIPOCHI, BBHICKA3bIBATH CYXKICHUS
OTHOCHTEIIFHO BBITIOJTHEHUS NPEJIaraeéMoi 3aJlaud, YUYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH TO3HUIIUI
JIPYTUX YYaCTHUKOB JIMAjora WU JUCKYCCUN);

pacnio3HaBaTh HeBepOanbHBIE CpeACTBa OOLICHHS, MOHMMATh 3HAYEHHE COILHUANBHBIX 3HAKOB,
MPEANOChIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTyalldi, YMETh CMAr4aTh KOH(MDIUKTHI W BECTH
MIEPErOBOPHI;

BJIQJIETh PA3NIMYHBIMU CIOCOOaMM OOILIECHUS M B3aMMOJCHCTBHS, MOHMMATh HAaMEPEHHUS APYTUX
JIOCH, MPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K COOECeTHUKY M B KOPPEKTHOU dopMe (HopMynupoBaTh
CBOU BO3PAXKCHUS;

Pa3BEPHYTO U JJOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C NCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTD:

MMOHUMATh U MCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHONW M WHANBUAYATbHON paOOThI MIPH PEIICHUU
Ouosiornyeckoil mpoOneMbl, O0OOCHOBBIBaTH HEOOXOJUMOCTh TNPUMEHEHHUS TIPYNIOBBIX  (opM
B3aMMO/JICHCTBUS NPU PELICHUH Y4eOHOH 3a1auu;

BBIOMpATh TEMATHKY U METOJIbI COBMECTHBIX JCHCTBHI C yUETOM OOIINX HHTEPECOB U BOZMOXKHOCTEH
Ka)KJIOTO 4YJIeHA KOJJICKTUBA;



IIPUHUMATH LIEJIA COBMECTHOU JIE€ATEIBHOCTH, OPTaHU30BbIBATh U KOOPAHHUPOBATH IEUCTBUS 110 €€
JOCTHKEHHIO: COCTaBIISATh IJIaH ASHCTBHM, pacpeiessTh PO ¢ y4€TOM MHEHUH YUaCTHUKOB, OOCY/1aTh
pe3yJIbTaThl COBMECTHOU PabOTHI;

OLICHUBATh KayeCTBO CBOETO BKJIAJa M KAXKIOrO YYaCTHHUKA KOMAaHJAbI B OOMIMHA pe3ysibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IIpeaaaraTb HOBBIE IIPOEKTHI, OLICHWBATH MACH C IO3ULUM HOBHU3HBI, OPUTHMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYUIECTBIISATh IO3UTHBHOE CTPATETMYECKOE IIOBEIAECHHUE B Pa3IMYHBIX CUTYaLUAX, MPOSBISTH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIHATHBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1efiCTBUAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJIS BBISBICHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTyalUsX;

BBIOMPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUH LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JIEHCTBUSAX
U TIOCTYTIKAaX 10 OTHOLLIEHUIO K KUBOU NPUPOAE, CBOEMY 3I0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATENFHYIO JESTEIbHOCTD, BBIABISATH MPOOJIEMBI, CTABUTh U
(hopMyIHpOBaTH COOCTBEHHBIC 3a7]a4l B 00Pa30BATEIBHON NEATEILHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pEIIeHUs NpoOJaeMbl € y4ETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmmMpsATh paMK1 y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOUTCHHN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO M TPOSIBIICHUIO MIMPOKOH APYAUIINH B Pa3HBIX 00JIACTIX 3HAHUM,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B IEATENBHOCTD, OLICHUBATh COOTBETCTBUE
pE3yNbTATOB LIEIISAM;

BJIQ/IeTh HAaBBIKAMHU IO3HABATENBHOM pe(ieKCMM KaK OCO3HAHMSA COBEpIIAEMBIX ICHCTBUH U
MBICIIUTENBHBIX POLECCOB, UX PE3yIbTaTOB U OCHOBAHUI, UCIIOJIb30BaTh MPUEMBI pe(DIECKCUU ISl OLIEHKH
CUTYyallUH, BBIOOPA BEPHOT'O PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apTYMEHThI IPYIHX IIPU aHAIM3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

IIPUHUMATh ce0sl, HOHUMasi CBOM HEJOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHThI IPYIHX IIPHU aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO APYTUX HA OLIMOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YEI0BEKa.

HNPEAMETHBIE PE3YJIBTATHBI

[TpeamMeTHbIE pe3ybTaThl OCBOSHHS COJIEpKaHUs y4eOHOTOo penmera «bronorus» Ha yrinyO0iaéHHOM
YPOBHE OpPUEHTHPOBaHBl Ha obOecredeHrne NpouiIbHOro oOyueHHs oOydarounmxcs Ouonoruu. OHU
BKJTIOYAIOT: crienu(uIecKue sl OMOIOTUY HaydHbIE 3HAHUS, YMEHHS M CTIOCOOBI ICWCTBUI IO OCBOCHHUIO,
MHTEPIIPETalliy U NpeoOpa30BaHUIO 3HAHWH, BUJBI JCSTEIBHOCTH 10 MOJTYYEHHIO HOBBIX 3HAHUHM M MX
NPUMEHEHHIO B DPa3iIMYHBIX YYEOHBIX, a TaKXKe B pEalbHBIX JKU3HCHHBIX CHUTyalusx. [IpemmerHbie
pe3yIbTaThl MPEICTABICHBI 110 TOJ1aM H3YUYCHHUS.



[IpenmeTrHble pe3ysbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» B 10 knacce NOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTe M pPOJH OHUOJOTMH B CHUCTEME ECTECTBEHHBIX HayK, B
(dhopMUPOBaHUH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B TMO3HAHUHM 3aKOHOB NPUPOILI U PEIICHUH
poOIIEM PaIMOHAITBHOTO IIPUPOIOTIONB30BaHUS, O BKIIAIE POCCUICKUX U 3apyOSKHBIX YUEHBIX B pa3BUTHE
OHOJIOT Y,

BJIAQJICHHE CHUCTEMOM OWOJOrMYECKUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIHe
OMOJIOTUYECKHEe TEPMUHBI W TOHATUS (KHW3Hb, KIETKA, OpTraHu3M, MeTaboim3M, TOMEOoCTas,
caMOperyJisilivsi, CaMOBOCIIPOM3BE/IEHUE, HACJIEICTBEHHOCTh, HW3MEHYMBOCTh, pPOCT M pPa3BUTHE),
ouonornueckue Teopuu (kinerounas reopus T. [lIBanna, M. lllnetinena, P. Bupxosa, xpoMmocoMHas Teopust
HacnenctsenHoctu T. Moprana), yuenus (H. V1. BaBunoBa — o 1ieHTpax MHOTOOOpa3usi ¥ MPOUCXOKACHHUS
KyJbTYPHBIX paCTEHUI1), 3aKOHBI (€IMHOOOPa3Us TOTOMKOB MIEPBOTO MOKOJICHHUS, PACIICTUICHHS, YUCTOTHI
raMer, He3aBUCMMOro HaciegoBaHus [. MeHensa, TOMOJIOTMYECKUX pPSANIOB B HACJIEACTBEHHOMN
m3menunBocTy H. Y. BaBuioBa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIQ/ICHHE OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHMS, HCIOIB3YEeMBIX B OHOIOTHYECKUX
WCCIIEZIOBAaHUX )KUBBIX OOBEKTOB (OMHMCAHUE, U3MEPEHUE, HA0IIOJCHHNE, SKCTIEPHUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHbIE NPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT M 3IyKapHOT,
OJTHOKJIETOYHBIX ¥ MHOT'OKJIETOUHBIX OPTaHU3MOB, B TOM 4Hcjie OakTepuil, IpuOOB, paCTeHMIA, )KUBOTHBIX
U YeJOBEeKa, CTPOCHHUS OPraHOB U CHCTEM OpraHOB pACTEHUil, XKUBOTHBIX, YEJIOBEKa, MPOIECCOB
KHU3HEJCATCIILHOCTH, MPOTEKAIONINX B OPTaHM3MaxX PACTEHHH, KHBOTHBIX M YEJIOBEKa, OMOJIOTHYECKUX
MpoIeccoB: OOMEHa BemecTB (MeTaboJM3M), TPEBpAIICHUS JHEPTHH, OpPOXKEHHS, aBTOTPO(PHOTO H
reTepoTpoHOro THUIIOB MUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a, rameToreHesa,
AMOpHOTeHe3a, TOCTIMOPHUOHAILHOTO Pa3BUTHS, PA3MHOKEHUS, MHIMBUYaTbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHe3a), B3aMMO/ICHCTBHSI T€HOB, T€TEPO3HCca, HCKYCCTBEHHOTO 0TOOpa;

yYMEHHE YCTaHABJIMBATH B3aUMOCBSI3U MEXKIYy OPTaHOUIAMH KIIETKH U UX (PYHKIMSIMH, CTPOSHUEM
KJIETOK Pa3HbIX TKaHEH U X (PYHKIMSIMH, MEXK/Ty OpTaHAMH ¥ CHCTEMaMU OPraHOB y PACTCHUM, JKUBOTHBIX
U YelloBeKa U UX (PYHKUHAMU, MEXAY CUCTEMaMH OPraHoB U UX (QYHKUUAMHU, MEXAY dTanmamMu oOMeHa
BEIIECTB, dTaaMu KJIETOYHOTO LHUKIA U >KM3HEHHBIX IMKIOB OPraHU3MOB, 3TalaMu 3MOPHOHAIHLHOTO
Pa3BUTHSL, TCHOTUIIOM U (PEHOTHIIOM, (DEHOTUTIOM U (PaKTOpaMu Cpebl OOUTAHMS;

YMEHHE BBISBIISATH OTIIMIUTEILHBIC IIPU3HAKH JKUBBIX CHCTEM, B TOM YHCJIC PACTEHUH, )KUBOTHBIX U
YeJI0BEKa;

YMEHHE HCIONb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OWOJIOTMYECKYI0 TEPMHHOJIOTHIO U
CUMBOIIMKY JJIsI JOKA3aTeNIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTHYECKUX TPYTIIT,

YMEHHE pelIaTh OHMOJIOTUYECKHE 3aJ]au, BBISBISITH MPUYMHHO-CIICICTBEHHBIE CBS3H MEXIY
HCCIelyeMbIMU OMOJIOTMUYECKUMHU MPOIIECCaMU U SIBICHUSIMHU, J1€7aTh BHIBOABI U IIPOTHO3BI HA OCHOBaHHUH
MOJTyYE€HHBIX Pe3yJIbTaTOB;

YMEHHUE BBINOJIHATH Ja00OpaTOpHbIE M MpaKTUYecKue paboThl, COOMOAATh MpaBmia Mpu padboTe C
y4eOHBIM 1 JTA0OPATOPHBIM 000PYIOBAHHEM;

yMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh MX 3KCIEPUMEHTAIBHBIMHU CpelCcTBaMHU, (OpMyIupys
1[eJIb UCCTIEI0BAHUS, aHATM3UPOBATh MOJYYCHHBIE PE3yIbTaThl U JIENIaTh BBIBOIBI,

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEeI0BATEIbCKON paboTe Mo OHOJIOTHH, SKOJIOTHH U MEJHUIIMHE,
MIPOBOIMMON Ha 0a3€ MIKOJIBHBIX HAYYHBIX OOIIECTB, U ITyOIMYHO MPEACTABISTH TOJTYYCHHBIC PE3YIbTaThI
Ha YYEHUYECKNX KOH(EPEeHINSIX;

yMEHHE OIIEHUBATh ATHUECKHE AaCIEKThl COBPEMEHHBIX HCCIIEOBaHM B 00NacTH OHOJIOTHU U
MEIMLUHBI (KIIOHUPOBAHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAINpPABICHHOE W3MEHEHHE T'€HOMa U
CO3/1aHHE€ TPAHCTEHHBIX OPTaHU3MOB);



yYMEHHE OCYIIECTBIISATh OCO3HAHHBIN BRIOOP Oyaymiel mpodeccHoHambHOM NeSITEIbHOCTH B 00J1aCTH
OMOJOTMHM,  MEAMIMHBI, OHOTEXHOJOTMH, BETEpPUHAPHH,  CEIIbCKOIO  XO34WCTBa,  IMUIIEBOU
MPOMBIIIIJICHHOCTH, YTJIyONATh TO3HABaTEIbHBIA WHTEpEC, HAMpPABICHHBI Ha OCO3HAHHBIA BHIOOD
COOTBETCTBYIOIIEH PO(HeCcCHH U MPOI0JDKEHUE OMOIOTUYECKOTO 00pa30BaHUS B OpraHU3AIUAX CPEAHETO
po¢heCCHOHATBFHOTO M BBICIIET0 00pa30BaHMS.

[IpeameTHbie pe3yabTaThl OCBOEHHUs ydeOHoro mpeamera «buomorwsi» B 11 Kiacce NOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHWUH O MECTe M pPOJH OHUOJOTHMH B CHUCTEME ECTECTBCHHBIX HAayK, B
(dhopMHUpPOBaHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, B MO3HAHUHM 3aKOHOB MPHUPOIBI H
PELICHUH HKOJIOTUYECKUX MpOoOJeM YelIOBEYeCTBa, a TaKXK€ B PELICHHMH BOIPOCOB PAalMOHAIBHOTO
MIPUPOIONONB30BaHUs, U B (DOPMHUPOBAHUH [IEHHOCTHOTO OTHOIIEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIa/Ie POCCHIMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIQJICTh CUCTEMOIN OMOJIOTHYECKUX 3HAHUA, KOTOPAs BKJIFOYAET OMPEICICHIS U TIOHUMaHUe
CYIIHOCTH OCHOBOIIOJIAraIOIINX OMOJIOTHYECKUX TEPMHUHOB W TOHATHHA (BUI, dKOCHUCTeMa, Ouocdepa),
Ouosorudeckre Teopuu (dBomrononHas Teopus Y. JlapBuHa, CHHTETHUECKAs TEOPHS IBOIIOLNHN ), YICHHUS
(A. H. CeBeproBa — 0 myTsIX W HampaBieHusx sBomonnu, B.M. BepHaackoro — o 6Guocdepe), 3aKOHBI
(remetnueckoro paBHoBecus Jx. Xapau u B. Baitn6epra, 3apoasieBoro cxoactsa K. M. bapa), npasuia
(muanmyma 1O. JIuOGuxa, 3KOJIOrMYECKOW MUpaMHABl dHEPTUH), TUNoTe3sl (runmote3a «mupa PHK» V.
I'un6Gepra);

yYMEHHE BJIAJIETh OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS, UCTIOIB3YEMBIMH B OMOIOTHYECKHUX
HCCTIEZIOBAaHUSAX KUBBIX OOBEKTOB M IKOCUCTEM (OMHUCAHWE, U3MEpPEHUE, HaOJI0JeHNE, SKCIEPUMEHT),
crocob6aMHu BBISIBJICHUS M OLICHKU aHTPOIIOTC€HHBIX U3MEHEHH B IPUPOJIE;

yYMEHHE BBIICTATh CYIIECTBEHHbIE MPU3HAKU: BUAOB, OMOTEOIIEHO30B, SKOCHUCTEM U Ouochepsl,
CTaOUIM3UPYIOMIETO, ABIKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa, auionaTpUYecKoro Hu
CUMIATPUYECKOTO BUI000pPA30BAHUS, BIUSHUS ABMKYIIMX CHJ SBOJIONUH HAa TeHO(OH] MOMYJISIUH,
MIPUCIIOCOOJICHHOCTH OPTAaHU3MOB K cpejie 00UTaHus, YepeTOBaHHS HAITPABIICHHA SBOJIIOLINHU, KPyTOBOPOTA
BEIIECTB U IMOTOKA SHEPTUU B IKOCHCTEMAX;

yMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXIy TMPOIECCAMU SBOJIONHMH, IBMKYIIMMH CHIAMU
AHTPOTIOTeHE3a, KOMITOHEHTAMH PA3IUYHBIX YKOCUCTEM U MIPUCIIOCOOTCHUSIMH K HUM OPTaHU3MOB;

YMEHHE BBISBIISITh OTIUYUTEIBHBIC TIPU3HAKU KUBBIX CHCTEM, MPUCIIOCOOIEHHOCTh BUOB K Cpelie
oOuTaHusi, aOMOTHYECKHMX MU OWOTHMYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aMMOCBSI3€d OPraHU3MOB B
CO00I1IeCTBaX, AaHTPOMOTEHHBIX U3MEHEHUI B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIONb30BaTh COOTBETCTBYIONIME aPTyMEHTHI, OWOJIOTMYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIMKY IS JOKQ3aTeJIbCTBA POJICTBA OPTAaHM3MOB PA3HBIX CHUCTEMATHUECKUX TPYIII, B3aHUMOCBS3H
OpraHM3MOB U Cpelbl OOWTaHMs, EIUHCTBA YEJIOBEYECKHX pac, HEOOXOJWMOCTH COXPaHEHHUS
MHOT000pa3us BUAOB U IKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHUS MTPUPOJIBI U YEIOBEUYECTBA;

YMEHHE periath OWONIOTUYECKUE 3aJaud, BBISBIATh NPUYUHHO-CIICICTBEHHBIC CBSI3U MEXKIY
HCCIIeyeMBbIMU OMOJIOTHYECKIMH MPOIIECCAMU U SIBJICHUSMHU, JIeJIaTh BHIBOBI U TIPOTHO3EI HA OCHOBAHHH
MOJTy4YE€HHBIX PE3yJIbTaTOB;

yYMEHHE BBIMOIHITH JJa0OpaTOPHBIE M MpPAaKTHUECKHE paboThl, COOMIOAATh MpaBuja Mpu padoTe C
y4eOHBIM U JJa0OpaTOpHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bI, MPOBEPSATh MX SKCICPUMEHTAIBHBIMHU CpeICcTBaMU, (GopMyITupys
1[eJb UCCIIeI0BaHUs, aHAIM3UPOBATh MTOJIyYEHHbIE Pe3yIbTaThl U JIEJIaTh BbIBOIBI;

yMEHHE y4acTBOBaTh B y4eOHO-HCCIIEI0BATENbCKON paboTe M0 OMOJIOTHH, SKOJIOTHH U MEJUIIMHE,
MIPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPEACTABIATh MMOTYYCHHBIE PE3yIbTAThI
Ha YYEHUYECKUX KOH(EPCHIIHSIX;



YMEHHE OLIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUM JKU3HM, YEJIOBEKA U YEJIOBEYECKUX pac,
0 MPUYUHAX, MOCIEACTBUAX U CTIIOCO0aX MPEeAOTBpaIeHUs TJI00ANBHBIX U3MEHEHHH B Orocdepe;

yMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyayIie npodeccrnoHalbHOM e TENbHOCTH B 001aCTH
OMOJIOTUH, KOJIOTUH, MPUPOIONOIB30BAHUS, MEIUIIMHbBI, OMOTEXHOJIOTHH, MCUXOJIOTUH, BETEPUHAPHUH,
CEJIbCKOTO X031 CTBa, MUIIEBON MPOMBILIUIEHHOCTH, YIITyOJIsSTh T0O3HABATEIbHbIN HHTEPEC, HAIIPABJICHHBIH
Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIONICH MPOPECCHUU U MPOJAOHKCHHE OMOJIOTHYECKOTO 00pa30BaHUs B
OpraHMU3aIMsIX CpeIHero MpohecCHOHATBLHOTO U BHICIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

Ne i/

wnm B~ W N =

10

11

12
13
14
15
16
17

HaumeHoBaHMe pa3iesioB U TeM
NMPOrpamMmbl

buoinorus kak Hayka

JKuBble cucTEMBI U UX U3YUYEHHUE
buonorus kneTku

XuUMHUecKasi OpraHU3aIus KIETKU
Crpoenue u GyHKIMH KICTKH

OOMeH BellecTB U MPEeBpallleHue YHEPTHH B
KJIETKE

Hacnencreennas undopmanus u
peann3anus €€ B KIETKE

JKU3HEHHEIN IUKIT KIETKA
CrtpoeHue U QyHKIMH OpraHU3MOB
Pa3smHOXeHUe 1 pa3BUTHE OPTaHU3MOB

TI'eneruka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYMUBOCTHU OPraHN3MOB

3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYMBOCTH

I'eneTnka dyenoBeka

Cenekuusi OpraHu3MOB

buoTtexHoJiorust ¥ CUHTETHYECKass OMOIOTUs

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoaunuecTBo yacos

Bcero

10

— A~ AN W O

102

KouTpoJbHbIe
padoThI

IIpakTnyeckue
padoThI

0.5

0.5

1.5
1.5

0.5

0.5

13

DJIeKTPOHHbIE

(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

lecta.rosuchebnik.ru
fipi.ru
bio-ege.sdamgia.ru
stepik.org

learningapps.org

stepik.org

learningapps.org

resh.edu.ru
fipi.ru

bio-ege.sdamgia.ru

resh.edu.ru
learningapps.org

fipi.ru



11 KITACC

Ne i/

9

10
11
12

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NMPOrpamMMbl

3apoxACHUE U PA3BUTHE IBOIOIIMOHHBIX
MIPEACTaBICHUI B OMOJIOTUH

MukposBoitonus U €€ pe3yabTaThl
MaxkpoaBonronus u €€ pe3yJIbTaThl

[IpoucxoxaeHue U pa3BUTUE KU3HH HA
3emiie

[TpoucxoxaeHre 4enoBeKa — aHTPOMOTEHES
DKOJIOTHS] — HayKa O B3aUMOOTHOIIIEHUSX

OpPTraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM

C OKpYXalolllei cpeaoi

OpranusMel 1 cpeia 00UTaHus

DKOJOTHS BUJIOB U MOIMYJISLINIA

DKOJIOrusd COOOIIECTB. DKOJIOTUUECKUE
CHUCTCMBI

buocdepa — rmobanbHast SkocucTemMa
YenoBek U OKpyKarolas cpeia

PesepBHOe Bpems

KoauuecTBO 4acoB

Bcero

14

15

10

12

102

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbIE

(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bio-ege.sdamgia.ru

learningapps.org

learningapps.org

resh.edu.ru
bio-ege.sdamgia.ru
stepik.org
stepik.org
stepik.org

bio-ege.sdamgia.ru
learningapps.org

fipi.ru



IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
Tema ypoka
n/n
1 buonorns kak KOMIUIEKCHas HayKa U KaKk
4acTb COBPEMEHHOT0 00IIIecTBa
2 JKuBble cucTeMbl U UX CBOMCTBA
3 YpoBHEBas OpraHu3anys KUBBIX CUCTEM
4 HcTopust OTKpPBITHS U N3Y4YEHHS KIIETKH.

Kuerounas Teopus

Metoabl MONEKYJISIPHON U KIIETOYHOU
ouonoruun. [IpakTrueckas padora

5 «/3yuenune MeToI0B KIIETOUHOUN OMOIOTHH
(xpomatorpadusi, 3ekTpodopes,
nuddepeHraIbHOe HeHTPpU(yTupoBaHue,

[TLIP)»
6 XMUMHYECKUH COCTaB KJIIETKHA
7 MuHepanbHbIE BELIECTBA KIIETKU, UX

Ouostornueckas poib

Opranuueckue BellecTBa KJISTKH —
8 6enku. JlabopaTopnas pabora

«O0HapyxeHue OEJIKOB C ITOMOIIBIO

Ka4EeCTBEHHBIX PEAKIUI»

9 CgoiicTBa, Knaccupukays U QyHKIUN
0enKoB

10 Opraanyeckue BenecTBa KIeTKA —
yTJIEBOJIBI

11 Opranuyeckue BellecTBa KIeTKH —
JIATTATTBI

Hyxneunossie kucnotsl. JJTHK u PHK.
12
JlabopaTtopHnas pabora «HMcciaenoBanue

KoanuyecTBO 4acoB

Bcero

KonTtposabHbIe
padoTbI

IIpakTH4eckue
padoThI

0.5

0.5

0.5

JlaTa
U3yYeHHs

DJIEKTPOHHBIE

nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

Lecta.rosuchebnik.ru

Lecta.rosuchebnik.ru

Lecta.rosuchebnik.ru

Lecta.rosuchebnik.ru

Fipi.ru

Fipi.ru

Fipi.ru

Fipi.ru

Fipi.ru

Fipi.ru

Fipi.ru

Fipi.ru



13

14

15
16

17

18

19

20

21
22

23

24

25

HYKJICMHOBBIX KUCJIOT, BBIICJICHHBIX U3
KJICTOK pPa3JIMYHBIX OPraHU3MOB»

Crpoenue u pynkuuu ATO. Ipyrue
Hykiaeo3uarpudocdars (HTD)
Cexsenuponanue JJHK. Metoasl
T€HOMUKH, TPAHCKPUTITOMHKH,
IPOTEOMUKH

MeTtoibl CTPYKTYpHOUM OHONIOTHH
Tunel knetok. [IpokapuoTnueckas KieTka

CTpoeHMe 3yKapuoTUYECKON KIETKHU.
[IpakTuyeckas pabora «M3y4ueHne cBONCTB
KJIETOYHOU MeMOpaHbD»

IToBepXHOCTHBIN anmapar KJIeTKH

OnHOoMeMOpaHHbIE OPTaHOUIBI KIETKH.
[IpakTuueckas padota «M3ydenne
ABWIKCHUS HUTOINIa3Mbl B PACTUTCIIBHBIX
KJIETKaX»

[TomyaBTOHOMHBIE OPTaHOUABI KJICTKH:
MUTOXOH/IPHH, TUIAcTH L. JlabopaTtopHas
pabora «MccnenoBanue miazmMonusa u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KJIETKAX»

HememOpaHHbIe OpraHOU/IbI KJIETKH
Crpoenue u GyHKIHH sIpa

CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydyeHne CTpOCHUS KJIIETOK Pa3IMYHbIX
OpPTaHU3MOBY

ACCUMUJISITIVS ¥ TUCCUMHEJISIINS — JIBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BemiecTB. JlabopaTopHas padora
«/3yueHune KaTaIuTHIECKON aKTUBHOCTH
dbepMeHTOB (Ha mMpUMepe aMUJIa3bl UITH
KaTasasbl)»

DepMEeHTaTUBHBIN XapaKTeP peaKui
KJIeTOYHOro MeTabonu3ma. JlabopaTopHas

0.5

0.5

0.5

0.5

0.5

Fipi.ru

Fipi.ru

Fipi.ru
Fipi.ru

Bio-ege.sdamgia.ru

Bio-ege.sdamgia.ru

Bio-ege.sdamgia.ru

Bio-ege.sdamgia.ru

Bio-ege.sdamgia.ru

Bio-ege.sdamgia.ru

Bio-ege.sdamgia.ru

Stepik.org

Stepik.org



26
27
28

29

30

31

32

33
34
35
36

37

38

39

40
41

pabota «/3ydyenue pepMeHTATUBHOTO
pacIIerieHus MepoKCHaa BOJIOpOIa B
PACTUTEIBHBIX M JKUBOTHBIX KIIETKAX)
Bbenku-akTuBaTOpHI U OCIKU-UHTHOUTOPHI
ABTOTpOQHBIN TUIT 0OOMEHA BEIIECTB
dorocuHTE3

XemocuHnres. JlaboparopHas padota
«CpaBHeH#He MmpoieccoB GOTOCHUHTE3A U
XEMOCHHTE3a»

AHa’po0OHBIC OpraHU3MbL. Bub
Oopoxenus. JlabopaTopHas pabora
«CpaBHeHHE MTPOIIeCCOB OPOKEHUS U
JBIXaHUS

AspoOHBIE OpTraHU3MBI. DTaIlbl
HHEPreTHUECKOro oOMeHa

DHeprus MEeMOpPaHHOTO IpaIueHTa
npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

Peakunn MaTpu4HOro cMHTE3a

Tpa"ckpunuus — MaTpU4YHBIA CHHTE3
PHK
TpaHcasauus u e€ sranbl

Konnposanue amuHokucior. Poib
pubocoM B OMocuHTe3e Oenka
Opranu3anus TeHOMa y IPOKapHUOT U
JYKapHOT

MounekyasipHble MEXaHU3MBbI SKCIIPECCUU
T'€HOB Y 3YKapHOT

Bupycsl — HekneTouHble HOPMBI KU3HU U
oOnuratHele napasutsl. [IpakTudeckas
pabota «Co31aHle MOJIEH BUPYyCa»
BupycHsle 3a0051eBaHMs yeloBeka,
JKUBOTHBIX, PACTCHUI

HanoTtexHoIOrHY B OHOJIOTHH U MEAUIINHE

0.5

0.5

Stepik.org
Stepik.org
Stepik.org

Stepik.org

Stepik.org

Stepik.org

Stepik.org

Stepik.org
Stepik.org
Stepik.org
Stepik.org

Stepik.org

Stepik.org

Stepik.org

Stepik.org
Stepik.org



42
43

44

45

46

47
48

49

50

51

52
53
54

55
56
57
58
59

60
61

JKHU3HEHHBIN IIUKI KIETKU
Marpuunsiii cuate3 JJHK

Xpomocowmsl. JTabopaTopHas paborta
«M3y4eHne XxpoMOCOM Ha TOTOBBIX
MHKpOITpenapaTax»

Jlenenre KIeTKu — MHUTO3

Tunel knetok. KapuokuHes 1 IUTOKUHES.
JlaboparopHnas pabota «Habmoaenue
MHUTO32a B KJIETKaX KOHYHMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»

PerHSILII/ISI JKNU3HCHHOI'O TUKJIAa KJICTOK
OpraHusM Kak eIMHOE 1IeJI0€

Tkanu pacrenuii. JJaboparopnas pabota
«3y4yeHue TkaHelW pacTEHUN»

TxaHM JKUBOTHBIX U UEJIOBEKA.
JlaGopaTopHnas paborta «/3yueHue TkaHen
KHUBOTHBIX»

Opranbl. CHCTEMBI OPTraHOB.
JlaGopaTtophnas pabota «3yueHue opraHoB
IIBETKOBOT'O PACTECHUS»

Onopa Tena opraHu3mMoB
JIBrm>keHHE OpraHu3MOB
[Iutanue oprann3zMoB

IInTanne 1M03BOHOYHBIX JKUBOTHBIX.
HI/IH_ICBapI/ITeJIBHaH CUCTEMA YCIIOBCKA

JlpIxaHue opraHu3mMoB

ﬂBIXaHI/IC ITO3BOHOYHBIX )KMBOTHBIX U
YCJIOBCKA

TpaHcHopT BeliecTB y OPraHu3MOB

KpOBeHOCHaH CHUCTEMA ITO3BOHOYHBIX
JKHBOTHBIX M YCJIOBCKA

Brinenenue y opranusmMoB

3ammra y OpraHu3MoB

0.5

0.5

0.5

0.5

0.5

Resh.edu.ru

Resh.edu.ru
Resh.edu.ru

Resh.edu.ru

Resh.edu.ru

Resh.edu.ru

LearningApps.org
LearningApps.org

LearningApps.org

LearningApps.org

LearningApps.org
LearningApps.org
LearningApps.org

LearningApps.org
LearningApps.org
LearningApps.org
LearningApps.org
LearningApps.org

LearningApps.org
LearningApps.org



62
63

64

65
66
67

68

69

70

71

72

73

74

75

76

HNMmyHHas cucTema 4esioBeka

PazngpaxxumocTs u perynsauus y
OpraHU3MOB

['ymopanbHast peryisius 1 SHIOKPUHHAs
CUCTEMa KUBOTHBIX U YEJIOBEKa

®opMBbl pa3MHOKEHHUS OPraHU3MOB
[TonoBoe pa3zmMHOXKeHUE
Meiio3

["amerorenes. OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJabopaTopHast pabota
«M3y4yeHne cTpoeHUs MOJIOBBIX KIECTOK Ha
TFOTOBBIX MUKPOIIpEnapaTax»

WNunuBunyanbHOE pasBUTHE OPraHU3MOB
— OHTOI'€HE3

3akJiaJika OpraHoB M TKaHEH U3
33pOI[I>IH_IeBI>IX JINCTKOB

Poctu Pa3BUTHUC ) KUBOTHLIX.
JlabopaTtopHnasi pabota «BrisBieHne
MPU3HAKOB CXOJICTBA 3apObIIICH
IIO3BOHOYHBIX KUBOTHBIX»

PasMHOXeHUE U pa3BUTHE PACTECHUM.
JlaGopatopHas pabora «CTpoeHHe OpraHoB
Pa3MHOKEHHS BBICIINX PACTCHUID)

HCTOpI/IH CTAHOBJICHUS U Pa3BUTUA
TCHCTUKH KAaK HAYKHU

OCHOBHBIE IOHATHS 1 CHMBOJIBI TEHETHKH.
JlaGopatopHas pabota «/{pozoduiia kak
00BEKT FreHeTHUECKHUX HCCIICTOBAHUID

3aKOHOMEPHOCTH Haclle0BaHMs
npu3HaKoB. MoHOTHOpUAHOE
ckpeuuBanue. [Ipaktuueckas pabora
"HN3yueHue pe3yabTaToB MOHOTHOPUIHOTO
CKpenuBanus y 1po3oduibr”

[HuTonormyeckrue OCHOBHI
MOHOFHGpI/II[HOI‘O CKpCIIUBaHUA

0.5

0.5

0.5

0.5

0.5

LearningApps.org
LearningApps.org

LearningApps.org

Resh.edu.ru
Resh.edu.ru

Resh.edu.ru

Resh.edu.ru

LearningApps.org

LearningApps.org

LearningApps.org

LearningApps.org

LearningApps.org



77

78

79

80
81
82
83

84

85
86

87

88

89

90

91
92

AHanu3upyolee CKpeluBaHue.
Henosnnoe noMuHMpoOBaHue
JurubpuiHoe CKperuBaHue.
[IpakTuueckas padota «M3ydenne

PE3YJILTATOB I[I/II‘I/IGPI/I,Z[HOFO CKpCHIMBaHUA

y Ap030(HUITBI)

[{uTonornyeckrne OCHOBBI TUTHOPHUTHOTO

CKpEIIMBaHUS

CHGHJ’IGHHOG HACJICAOBAHUC IIPU3HAKOB

XpOMOCOMHaH TCOpHA HACICACTBCHHOCTHU

T'eneruka momna
I'eHoTHI KaK 11€JI0CTHASA CUCTEMA

I'eneTndeckuii KOHTPOJIb Pa3BUTHUSA
pacTEHM, )KMBOTHBIX U YEJIOBEKa

N3MeHUYnBOCTh MTPU3HAKOB. Buib
N3MCHUYUBOCTHU

MonudukarmonHas "3MEHINBOCTh

BapuanyoHHbIi psll 1 BapraliOHHAS
kpuBast. JlaboparopHas pabota
«HccnenoBanne 3aKOHOMEPHOCTEN
MOU(PHUKAITIOHHON H3MEHUYHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BapUALIMOHHON KPUBON»
['eHOTMIIMUECKAs N3MEHUUBOCTbD.
Komb6unaTtuBHast ©3MEHUYUBOCTh
MyTaunoHHasi U3MEHYUBOCTb.
[TpakTiueckas pabora «MyTanuu y
JIpo30Q MBI (Ha TOTOBBIX
MHUKpOIpernaparax)»

3aKOHOMEPHOCTH MYTaIlHOHHOTO

rmpomnecca. ONUreHETHUKA U SITUTCHOMUKA

I'eneruka yenoseka. [IpakTuyeckas pabora
«CocraBieHre U aHaJIN3 POJIOCIOBHOI)

MeToapl MEAUITMHCKON T€HETUKHU

—_—

0.5

0.5

0.5

0.5

fipi.ru

Stepik.org
Stepik.org

Stepik.org

Stepik.org

Stepik.org

Stepik.org

Stepik.org
Stepik.org



93

94

95

96

97

98

99

100
101

102

3HauecHHUE MEIUIMHCKOM I'eHEeTUKU B
NpeaoTBpaAlICHUU U JICYHCHUU
TeHETUYECKHX 3a00JIeBaHMIl YeI0BEKA

OCHOBHBIE TIOHSTHS CEIEKINH.
JlaGopatopHas pabota «3yuenue copToB

KyJbTYPHBIX PACTEHUN U TIOPOJI JOMAITHUX

KHUBOTHBIX»

MeToap! ceneKIIMOHHON paboTHI.
Jlabopartopnas pabota «3yuenue
METO/OB CENEKIIUH PAaCTEHUID)

JlocTrxKeHMs ceneKkny pacTeHul U
*KUBOTHBIX. [IpakTHueckas pabora
«lIpuBuBKa pacTeHU»

CoxpaHeHue, U3y4eHHE U UCTIOIb30BAHKE
TE€HETUYECKHUX PECYPCOB

buotexHoOrus Kak HayKa u OTpaciib
npousBojcTBa. [IpakTuueckas pabora
«M3y4yeHne 00beKTOB OMOTEXHOIOTHI
OcHoBHbIE HamnpaBJIEHUS CHHTETUYECKOU
Ouoaorun

XpOMOCOMHAsI ¥ T€HHas1 UHKEHEPUs
MeauunHckre OMOTEXHOJIOTUU

Peszepsubiii ypok. [ToBTOpenue,
0000111eHNEe, CUCTEMATH3AIINS 3HAHUHI

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

102

0.5

0.5

0.5

13.5

LearningApps.org

LearningApps.org

LearningApps.org

LearningApps.org

LearningApps.org

LearningApps.org

LearningApps.org

LearningApps.org
LearningApps.org



11 KUIACC

n/n

10

11
12

13

Tema ypoka

OomtonmonHas teopus Y. Jlapuna

JIBrKyIIMEe CUIIBI 3BOJIFOLIMY BUOB
no Y. [lapsuny

bopwba 3a cymecTBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
oT0op

DopMUPOBAHUE CUHTETUYECKON
TEOPHH BOJIIOLINH

DTanbl HBOJIIOIIMOHHOTO MpoIecca:
MHUKPO3BOIIOLUSA U MAKPOIBOJIIOLIHS
[Tomynsanus — sneMeHTapHas
€IMHULA IBOJIIOLUN

3aKOH F€HETHYECKOTO PAaBHOBECUS
Jx. Xapau, B. Baitn6epra.
JlaGopatopHas pabota «BrisgBneHue
U3MEHYHBOCTH Y 0COOEH OJTHOTO
BUJA»

DneMmeHTapHbIe (aKTOPHI IBOTIOLNUN

D¢ dexr ocroBarens. dpdexr
OyTBUIOYHOTO TOPJIBIIIKA

Murpauuu. M3019011 DOy JIALU:
reorpaduyeckas, OMoIOrHIecKas

EctectBennsIit oTO0p —
HATPaBIISIOIIUH (PaKTOpP IBOIIOIIH

[TomoBoii oTOOp

[Tprcnoco0aeHHOCTh OPTaHU3MOB KaK

pE3yJIbTaT MHUKPOIBOJIIOIHH.
JlaGopatopHnas pabora «3yuenue

KoanuecTBo 4acoB

Bcero
padoTbI

KonTpoabHbie

IIpakTuyeckue
padoTbl

0.5

0.5

Jlara
U3ydeHust

DJIEeKTPOHHBIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl
bio-ege.sdamgia.ru

bio-ege.sdamgia.ru

bio-ege.sdamgia.ru

bio-ege.sdamgia.ru
bio-ege.sdamgia.ru

bio-ege.sdamgia.ru

bio-ege.sdamgia.ru

bio-ege.sdamgia.ru

bio-ege.sdamgia.ru
bio-ege.sdamgia.ru

bio-ege.sdamgia.ru

bio-ege.sdamgia.ru

bio-ege.sdamgia.ru



14

15

16
17

18

19

20

21

22

23
24

25

apoMopdh030B U UANOANANTALNN Y
pacTeHui U )KUBOTHBIX)

[Tpumepsr npucnocobaeHuit y
OpraHu3MOB: MOP(OIOTUYECKHE,
dbusznoIoTNYeCcKre, ONOXUMHUIECKHUE,
noBeeHueckue. JlabopaTopHas
pabora «IIpucnocobaeHus
OpTraHru3MOB U UX OTHOCHUTCJIbHAA
11e7IECO00Pa3HOCTHY

Bun, ero kpurepuu u CTpyKTypa.
JlaGopatopHnast pabora «CpaBHEeHHE
BUJIOB 110 MOP(OJIIOTHYECKOMY
KPUTEPHIO»

CrpykTrypa Bz

BunoobpazoBanue kak pe3yibTar
MUKPO3BOIIOIIUT

CBsI3b MUKPOSBOJIOIHH U
SMHIEMHUOIOTUN

Makpo3Bostonus.
[TaneoHTONOTHYECKUE METOBI
M3yYEHUS SBOJIIOLIUU
buoreorpaduyeckue MeTo b1
M3YyYEHHUS SBOJIOINH
OMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOP(OJIOTHUECKUE METO Bl U3yUEHUS
HBOJIIOLIUU
MonekynsipHO-TeHETHUECKHE,

OHMOXMMHUYECKHE U MATEMATHIECKHUE
MCTOABI U3YYCHHA 3BOJIIOITUN

OO0m1re 3aKOHOMEPHOCTH 3BOJTIOIIHH

AnanTuBHas paguarys.
HepaBHOMEpPHOCTH TEMIOB 3BOJIIOIIHHI
Hay4nbie THIOTE3BI MPOUCXOKIACHUS
JKHU3HH Ha 3eMIite
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JloHay4yHbIe IPEeACTABICHUS O
3apOXKICHUH KU3HU

OCHOBHBIE 3TaIbl HEOPTAHUYECKOU
3BOJOIUN

I'nmoTe3sl 3apOKACHUA )KU3HU

Uctopusa 3emin u meToabl €€
u3yuenus. JlaboparopHas pabota
«V3yueHne u onmmMcanue NCKOMaeMbIX
OCTaTKOB JIPEBHUX OPTaHU3MOBY

HauanbHble dTaIbl OpraHu4ecKon
HBOJIIOIIH

OBOJIOLHS DYKAPUOT

OCHOBHBIE 3TaIlbl YBOJIOLUH
pactutensHOro Mupa. [IpakTrueckas
pabota «3yuenne ocoOeHHOCTEH
CTPOCHUS PACTCHUI PAa3HBIX OTICIIOB)
OCHOBHBIE ITAITBI YBOJOIUH
KMBOTHOT'O MHpa

DOBosoLus )KUBOTHBIX. [IpakTHueckas
pabota «M3y4yeHue ocoOeHHOCTEH
CTPOEHUS TI03BOHOYHBIX KHBOTHBIX)»
PazButue xu3HU Ha 3eMJie 110 Apam U
nepuoiamMm

MaccoBble BBIMUPAHUS —
HKOJIOTUYECKUE KPU3HUCHI MTPOILIIOrO
CoBpeMEeHHBIHN IKOJIOTUIECKUN
KPHU3HUC, €ro 0COOEHHOCTH
CoBpemeHHas cucTeMa
OpPraHNYeCKOTO MHpa

OCHOBHBIEC CUCTEMATHYECKUE TPYTIITHI
OpPraHu3MOB

AHTpOTIONOTHS — HayKa O YeJIOBEKe

PasButue npeacrasieHuit o
IIPOUCXOXKICHUN YEIIOBEKA
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MecTo yenoBeKa B CUCTEME
opranuyeckoro mupa. JlaboparopHas
pabota «M3y4yeHnue ocoOeHHOCTEH
CTPOCHHMSI CKEJIETa YeJIOBEeKa,
CBA3AaHHBIX C MPSAMOXOKICHUCM

JBMOKyIIIME CUIIBI aHTPOIIOT€HE3a

CooTtHomuIeHNEe OMOIOTUYECKUX U
COLIMANIBHBIX (PaKTOPOB B
aHTPOIIOTEHE3E

OCHOBHBIE CTaJNHN aHTPOIIOTEHE3A
[laseoreHeTHka U najeoreHOMHKA
DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA

UYenoseueckue pacel. [Ipakrnueckas
pabota «/3yueHue 3KOIOrHIeCKUX
ajanTalyi 4eJIoBEKay

MG)K,Z[I/ICLII/IHJII/IHapHBIG METOABI
AHTPOIIOJIOTHUHN
3apO)K,I[eHI/Ie " pa3BUTHUC 5KOJIOTHHN

Mertonpb! skosoruu. JlabopatopHas
pabora «l/3yueHue MeTo10B
JKOJIOTMYECKUX HCCIIEIOBAHUID)

3HaueHNE YKOJIOTHUSCKUX 3HAHUN JIA

9eJI0BeKa
Dxosiorudeckue HakTopbl

Abuotnueckue paxktopbl. CBET Kak
AKOJIOTUYECKUM PaKTop.
JlaboparopHas pabota «BrisBieHue
MPUCTIOCOOTIEHUI OpPraHU3MOB K
BIIMSTHUIO CBETA»

AlGuotnyeckue GakTopsl.
TemnepaTypa Kak 3KOJIOTHYECKUI
dakrop. JlabopaTopHas paborta
«BpIgBNIEHNE TpUCTIOCOOIEHUI
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OpPTraHU3MOB K BIUSHUIO
TEMIIEPATYPbI»

AbGuoTtnueckue axkTopsl. BraxxHocTsb
KaK 3KOJIOTUYECKUH (akTop.
JlaGoparopnas pabota
«AHaromMu4eckre 0cCoOOEHHOCTH
pacTeHU U3 pa3HBIX MECT OOUTAHUSD)

Cpenpl 0OMTaHUS OPraHU3MOB
buonornueckne puTMbI
KuzneHusle pOpMbI OpraHU3MOB
bruotnyeckue hakTopsl

3HaueHue OMOTHYECKHUX
B3aUMOJCUCTBUH JJI CYLICCTBOBAHUS
OpraHU3MOB B CpeJie OOUTaHUS

DKOJIOTMYECKUE XAPAKTEPUCTUKHU
MOMYJISLIUHI

OcHOBHBIE IOKA3aTENN MOMYJISALUH:
YUCJIEHHOCTD, IIJIOTHOCTh, BO3PACTHAs
U TI0JI0Basi CTPYKTypa

OCHOBHBIE TTOKA3aTeNN MOMYJIALHH:
POXK1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPalluu
DKoJloruuecKasi CTpyKTypa

MTOMY JISIIUH

JlnHamuKa nonyJisinuu u e€
peryusnus

KpuBeie pocta 4ncieHHOCTH
nonyJisaunu. KpuBbie BbKUBaHUS
DKOJIOTHYECKAsT HUIIIA BUIA.
Jlaboparopnas pabota
«IIpucnocobyieHust ceMsiH paCTeHUH K
pacceaeHuIo»

Bup xak cucrema nonyJisiun

— e ek
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3aKOHOMEPHOCTH TTOBEACHUS U
MUTpAIHi )KUBOTHBIX

Co00111ecTBO OPraHU3MOB —
OHOoIIEHO3

DKocucTeMa Kak OTKpbITasi CUCTEMa

Kpyrosopot BemiecT 1 moTok
SHEPTUU B SKOCUCTEME

OcHOBHBIE TTOKAa3aTEIN HIKOCUCTEMBI
DKOJIOTrHYeCKHUe MUPAMHU/IBI
W3meHeHuns coo0111ecTB — CYKIECCUU

[IpupoaHbie 5KOCUCTEMBI.
OKOCHUCTEMBI 03€P U PEK.
DKOCHUCTEMBI MOPEl 1 OKEAHOB

[IpupoaHbie 5KOCUCTEMBI.
DKOCHUCTEMBI TYHP, JIECOB, CTETICH,
MyCTHIHB

AHTpOHOFeHHBIe O9KOCHCTEMbI

VYp6oskocucremsl. [IpakTrueckas
pabota «/3y4yeHne u onrcanue
ypOO3KOCHCTEMBI)

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJIEUCTBUMI
OpPraHU3MOB B 3KOCUCTEMAX

MexaHu3MbI BO3JCHCTBUS
3arpsA3HEHUH pa3HbIX TUIIOB Ha
cyOopraHu3MeHHOM, OpPTaHHU3MEHHOM,
MOMYJISIUUOHHOM M 3KOCUCTEMHOM
YPOBHSIX

buocdepa — obmennianerapHas
o0omnouka 3emiu

VYuenue B. U. BepHaackoro o
ounocdepe

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

0.5

stepic.org

stepic.org
stepic.org
stepic.org

stepic.org
stepic.org

stepic.org

stepic.org

stepic.org
stepic.org

stepic.org

stepic.org

stepic.org

bio-ege.sdamgia.ru
bio-ege.sdamgia.ru

bio-ege.sdamgia.ru



86

87
88
89
90
91
92
93

94

95

96

97

98

99

100

101

KpyroBopots! BemecTs u
OMOre0XUMHUYECKUE LIUKIIbI

3oHanbHOCTH OHMoCchepsl. OCHOBHBIE
OUOMBI CyIIN
YcroiunBocTh OHOCheph

DKOIOTHYIECKHUE KPHU3HUCHI U UX
MMPUYINHBL

BoszeiicTBue uenoBeka Ha bnocdepy

AHTPOIIOr€HHOE BO3JECHCTBUE HA
pPaCTUTENbHBIA U dKUBOTHBIM MU

OxpaHa npupo/isl

OcHOBHbIE IPUHLIUIIBI YCTOWYUBOTO
Pa3BUTHS YEJIOBEYECTBA U IIPUPOLBI

PanmonanbsHOE IPUPOIOTIOIH30BAHIE
Y COXpaHEHHE OMOIOrHYECKOro
pasHooOpa3ust 3eMiu

O060011IEHNE IO TEME
«MUKpO3BOJIONHS U €€ PE3yJIbTATHDY

O06001IEHNE TT0 TEME
«MaxkpOodBOJIIOIHS U €€ Pe3yIbTAThD»

O0001eHNE 110 TEME
«IIpoucxoIeHUE ¥ PA3BUTHE KU3HU
Ha 3eMIiie»

O0001eHNE 110 TEME
«[IpoucxoxaeHue yenoBeka —
aHTPOTIOTCHE3)

O0600menue mo TeMe «IKOIOTHS —
HayKa O B3aMMOOTHOIICHHSX
OpPTaHU3MOBY

O606menue o reMe «OpraHu3mMsl U
cpena oOuTaHMs

0O0001eHne 110 TeEMe «IKOJIOTHI
BHUJIOB U MIOMYJISILIUI»
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INPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOIi 00pa30BaTe/IbHON NMPOrpaMMbI CpeHero o01ero 00pa3oBaHus

CdopMUpOBAaHHOCTH 3HAHUKW O MECT€ W pOJM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHOHAYYHOMH
KapTHHBI MUPA, B TIO3HAHUH 3aKOHOB MTPHUPOJIBI M PEIICHUN )KU3HEHHO BaKHBIX
COLMAIBHO-ITUYECKUX,  SKOHOMUYECKHMX,  HKOJIOTHYECKHUX  Mpobdiem
YeloBeYeCTBa, a TaKkKe B PEHICHHHM  BOINPOCOB  PAIMOHAIBHOTO
NPUPOJOIIONB30BaHNsA, B (OPMHUPOBAHMHM IEHHOCTHOTO OTHOIIEHHUS K
npupoje, o0IIeCTBY, YeTIOBEKY; O BKIIA/Ie POCCHICKUX U 3apYOCIKHBIX YUEHBIX
— OMOJIOTOB B pa3BUTHE OMOJIOTHH

Bnanenue cucremoil 3HaHuI 00 OCHOBHBIX METOJAaX HAy4YHOTO IMO3HAHU,
UCIOJIb3YEMBIX B OHOJOTMYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB U
HKOCHUCTEM (ONHMCaHue, U3MEpEeHUe, MPOBEJCHUE HAONIOJCHMI); crocobaMu
BBISIBJICHHSI M OLICHKM AHTPOIIOT€HHBIX U3MEHEHH B IIPUPOJIE.

YMeHHe BBIABUIATh TUIIOTE3BI, IMPOBEPATH MX SKCIEPUMEHTAIbHBIMU
cpeacTtBamu, (hopMynupys eidb UCCIIEIOBAaHUS, aHAIM3UPOBATh MOJTyUYEeHHBIE
pE3yNbTaThl U JEJIaTh BBIBOJBI.

BrsiBIIeHHE 3aBUCUMOCTH MEXKIY HCCIIEAYEMBIMU BEIHMYMHAMHU, OOBSICHEHUE
MOJIyYEHHBIX pe3yJbTaToOB U (POPMYyTUPOBAHHE BBIBOJIOB C HCIOJIb30BAHUEM
Hay4HBIX [IOHATHI, TEOPUI U 3aKOHOB

YMeHue BialeTh CHUCTEMOW OMOJIOTMYECKHX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraromye OHOIOrMYeCKUe TEPMUHBI M TIOHATHS (KU3HB, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHI, TIOMYJSAUS, SKOCUCTEMa, OHWOIIEHO3, Ouocdepa;
MeTaboNM3M, TOMeOcTa3, KIETOYHbIM MMMYHUTET, OHocuHTe3  Oelka,
OMOTNIONIMMEpBI,  JIUCKPETHOCTh,  CaMOPETYJIMS,  CaMOBOCIPOHM3BE/ICHHUE,
HACJIEJCTBEHHOCTh, NI3MEHUMBOCTh, JHEPrO3aBUCHMOCTb, POCT U Pa3BUTHE);
omonorudeckue teopuu: kierouHas teopust T. IlIBanna, M. Illnefinena, P.
BupxoBa; kioHampHO-ceNeKTHMBHOro ummyHurtera Il Opmux, HW.N.
MeunukoBa, XpOMOCOMHAasl TeOpusl HaciencTBeHHocTH 1. Moprana, 3akoH
3apozasimieBoro cxoactsa K. bapa, sBomonmonnas teopuss Y. [lapsuHa,
CHHTETUYECKAs] TEOpHsS HBOJIOLMH, Teopus aHTpomnoreHeza Y. JlapBuHa;
Teopust 6uoreoneno3a B.H. Cyxauésa; yuenue H.M. BaBunoBa o nenrpax
MHOT000pa3usi W TPOUCXOXKIEHHUS KyJIbTypHBIX pacTeHuid, ydenune A.H.
Cesep1ioBa 0 MyTSAX U HANPaABIEHUAX HBoNtOLMH, yueHue B.M. Bepnaackoro —
o buocdepe);

3aKOHBI (€OIUHOO0Opa3us IOTOMKOB TMEPBOrO IOKOJIEHUS, pacUIeTICHUs
MPU3HAKOB, HE3aBUCMMOIO HacleloBaHUs mnpu3zHakoB [. Mennens;
CUEIUIEHHOI0 HACJIEOBAaHUS NMPU3HAKOB M HAPYIIECHMs CLEIUICHHUs reHoB T.
MopraHa; rOMOJIOTMYECKUX PAJOB B HACIEACTBEHHOM u3MeHunsBoctu H..
BaBuinoBa; renermueckoro paBHoBecus JDx. Xapau u B. BaiiaOepra;
3aponbimeBoro cxonctsa K. bapa; Omorenernueckuit 3akoH . ['ekkens, .
Mionnepa);

MPUHIUIIBI (UUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);



npaBuia (MuHumyma lO. JIubuxa, HKOJOTMUECKOM NHpamMHIbl YHCE,
OroMacchl ¥ YHEPTHUN);

runotessl (koauepBaTHoi A.W. Onapuna, nepsuuHoro OyiboHa J[x. Xonnelina,
mukpocgep C. @oxkca, pudozuma T. Hek)

YMeHue pemarh MOMCKOBBIC OMOJOTUYECKHE 3a/1aYU; BBISIBIATH MPHUUYUHHO-
CIIEICTBEHHBIE CBS3M MEXAY HCCIEAyEeMbIMH OHUOJOTMYECKUMHU OOBEKTaMHU,
MpoLeccaMd Y SIBJICHHUSIMH; JEJIaTh BBIBOABI M NPOrHO3bI HAa OCHOBAHUH
MIOJTyYEHHBIX PE3YJIbTATOB;

COCTaBJSITh TE€HOTUIIMYECKHE CXEMbl CKPELIMBAaHUS JUIA PA3HBIX THUIIOB
HACJIEZIOBaHUS NIPU3HAKOB Y OPraHU3MOB, COCTABIISATh CXEMBI IIEPEHOCA BEILIECTB
Y SHEPI'UM B DKOCUCTEMaX (IeTH MUTAHUS, [TUIIIEBBIC CETH)

YMeHue ycTaHaBIMBaTh B3aUMOCBS3M MEXIY CTPOCHHEM U (YHKLIUSAMU:
OpraHOMJIOB, KJIETOK DPA3HBIX TKaHEH, OpraHaMd W CHCTEMaMH OpPTraHOB Y
pacTeHuil, )KUBOTHBIX M YEJIOBEKA; MEXK/Y dTallaMi OOMEHA BEILIECTB; dTallaMu
KJIETOYHOTO [HUKJIAa W JKA3HEHHBIX [HMKJIOB OPraHU3MOB; O3TalaMu
SMOPHOHAJILHOTO Pa3BUTHs; TEHOTUIOM U (EHOTUIOM, (EHOTHUIIOM U
daxTopamu cpepl OOMTaHMS; MPOLECCAMH SBOJIOIMHN; ABWKYIIUMH CHIIAMH
aHTPOIIOreHe3a; KOMIOHEHTAMHU Pa3IMUHBIX SKOCHCTEM U IPUCTIOCOOTICHUAMHU
K HIM OpPTraHW3MOB

YMeHne BBIIENATH CYIIeCTBEHHbIC TPU3HAKH:

CTPOCHHUSI BHPYCOB, KJICTOK INPOKAPUOT M JYKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX ~OpPTaHWU3MOB, BHJOB, OWOTEOLIEHO30B, OJKOCHUCTEM U
Ouocdepsl; CTPOCHUS OPraHOB W CHCTEM OPIraHOB PACTEHHMA, >KUBOTHBIX,
YeNIOBEeKa; IMPOIECCOB JKU3HEACATEILHOCTH, MPOTEKAOIINX B OpPraHU3Max
pacTeHuil, XKMBOTHBIX W UYEJIOBEKa; OMOJIOTMYECKHUX IPOIECCOB: OOMEHa
BemiecTB (MeTabonu3M), HHGOpMaK M NPEBPAICHHST YHEPTUH, OPOKECHHUS,
aBTOTPOHOTO U TreTepoTpOoHOr0 THUIOB THTaHUS, (OTOCHHTE3a U
XEMOCHHTE3a, MUTO32, Mmeiio3a, raMeToreHesa, aMOpHoTeHe3a,
MOCTAMOPHOHAIILHOTO Pa3BUTHS, PA3MHOXKCHHUS, HHIUBHUIyaJIbHOTO Pa3BUTHUS
opranu3Ma (OHTOT€HE3a), B3aUMOJICHCTBUS TE€HOB, TE€TEPO3UCA; IEHCTBUM
HCKYCCTBEHHOTO 0TOOpa, CTA0MIIM3UPYIOIIETO, TBIKYIIETO U Pa3phIBAIOIIETO
€CTeCTBEHHOTO  OTOOpa;  aUIOMaTPHYecKOr0o W CHMIATPUYECKOTO
BUZ000pa30BaHusl; BIMSHUS JBWKYIIUX CHJ DBOJIOIMH Ha TeHOPOH
MOMYJISAUUY;, TPUCHOCOOJICHHOCTH OpraHM3MOB K  cpeae  oOuTaHus,
YyepeIoBaHMs HAIPABICHHUN HBOJIIOIUN; KPYroBOPOTa BEHIECTB U IMOTOKA
SHEPIUU B 3KOCHUCTEMAX

ChopMupoBaHHOCTh YMEHHS BBIICISATH CYIIECTBCHHBIC MPHU3HAKH BHPYCOB,
KJIETOK TIPOKAPHOT M JyKapUOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpPTraHU3MOB, BHJIOB, OMOTEOIIEHO30B U SKOCHCTEM; OCOOCHHOCTH TPOIIECCOB
oOMEHa BEIIECTB U MPEBpALICHUS HSHEPTUM B KIETKE, (OTOCUHTE3A,
TUTACTHYECKOTO M HYHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MUT03a, Mei03a,
OIUIOIOTBOPEHHUS, PA3BUTHS U Pa3MHOXKEHHS, WHIUBHIYaJTbHOTO Pa3BUTHS
opranusma (OHTOreHesa), 00pbOBbI 3a CyIIECTBOBaHUE, ECTECTBEHHOTO 0TOOPA,
BU/I000pa30BaHMs, IMPHCIOCOOIEHHOCTH OPraHU3MOB K Cpele OOHWTaHWS,
BIIMSHUSA KOMIIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX W3MCHCHHH B
IKOCHUCTEMaxX CBOEH MECTHOCTH, KPyroBOpOTa BELIECTB W IPEBPAILICHUS
SHEeprum B Ouocdepe

VYMeHne WHCIOoIb30BaTh COOTBCTCTBYIOIINEC APryMCHTHI, 6HOHOFI/I‘-ICCKYIO

TEPMHUHOJIOTUIO W CHUMBOJIMKY I J0Ka3aTCJIbCTBA pPOACTBAa OPIraHHU3MOB
Pa3HBIX CUCTCMATUUYCCKUX TPYIII; B3aUMOCBA3HW OPraHu3MOB H CpCIbL



O6I/ITaHI/IH; CANHCTBA YCJIOBCUCCKUX PaAC; H606XO,I[I/IMOCTI/I 340pOBOIO O6p8.38.
JKN3HHU, COXPAaHCHUA pa3H006pa3I/m BUJOB M DJSKOCHCTCM KaK YCJIOBUA
COCYHICCTBOBAHUS MPUPOABI 1 UCIIOBCUCCTBA

YMeHHe KpUTHYECKH OIICHUBATh HH()OPMAITHIO OMOJIOTHYECKOTO COACPIKaHUS;
MHTEPIPETUPOBATh JTUYECKHUE ACIIEKTBl COBPEMEHHBIX MCCIECIOBAHUN B
OWoJoTMH, MEIUIIMHE, OWOTEXHOJIOTMH; pacCMaTpUBaTh TJI00AIbHBIC
AKOJIOTHYECKHE TPOOJIEMBI COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOIICHHUIO K
HUM COOCTBEHHYIO MTO3UIIHIO



HEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA EI'D 11O
BHOJIOI'NHN

Kon
1

1.1

1.2

1.3

2.1

2.2

IIpoBepsieMblii 3J1€MEHT COACPKAHMS
brnonorns xak HayKa. JKuBBIE cCHCTEMBI U X HN3YyUCHHUC

CoBpemeHHas OMOJI0TUS — KOMIUIEKCHas HayKa. bronornueckue Hayku U U3y4aeMble UMU
npobnembl. DyHIaMEHTaNbHbIE, MPUKIAJAHbIE U MOHUCKOBbIE Hay4YHbIC HCCIEOBAHUS B
OMOJIOTHH.

3HayeHue Ouosoruv B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBszaHHble ¢ Ouonoruei. 3HaueHHWE OHMOIOTHM B MPAKTUYECKON
JeSTEIbHOCTH YEJIOBEKAa: MEAUIUHE, CeIbCKOM XO3HCTBE, MPOMBILIUIEHHOCTH, OXpaHe
IIPUPOJIBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus 0nonoruu. CBOMCTBA )KUBBIX CUCTEM: €AMHCTBO
XMMHYECKOTO COCTaBa, AUCKPETHOCTh U LIEIOCTHOCTb, CIOKHOCTh U YNOPAJOYEHHOCTD
CTPYKTYpbI, OTKPBITOCTb, CAMOOpPTraHM3alMs, CaMOBOCIIPOU3BEACHUE, Pa3IpakUMOCTh,
U3MEHYHBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3allM¥ JKUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIIETOYHBINA, TKAaHEBBIN,
OpraHW3MEHHBIN, TOMYJSIUOHHO-BUAOBOM, HSKOCHCTEMHBIM (OMOTCOIEHOTUYECKHN ),
ouocdepnsiit. Ilpoueccrl, mpoucxonsdmme B KUBBIX cucTeMax. OCHOBHbBIE NPU3HAKU
*kuBoro. JKu3Hp kak (popma CyIeCTBOBaHUS MATEPUU

Meroasl  Owosornmueckoid  Haykw. HaOmiomenuwe, uw3MepeHHe,  AKCIIEPUMEHT,
cucremarusanus, MeraaHanus. [IoHsATHE O 3aBUCMMON M HE3aBUCHUMOW IEPEMEHHOM.
[InannpoBanue skcnepumenTta. [loctanoBka m mpoBepka runote3. HyneBas rumoresa.
[TonsiTe BBHIOOPKU U €€ JOCTOBEpHOCTh. Pa3dpoc B Ouonormueckux AaHHBIX. OleHKa
JIOCTOBEPHOCTH  TOJyYEHHBIX pe3yJbTaToOB. [IpHuMHBI HCKaXEHUs Ppe3yJIbTaTOB
sKcriepuMenTa. [IoHsATHE CTaTUCTUYECKOTO TecTa

KiieTka xak Ononornyeckas CUCTEMA

Knerka — cTpyKkTypHO-QyHKIMOHANIbHAS €AUHULA )KUBOTO. ICTOPHUS OTKPBITHS KIETKH.
Pa6otel P. 'yka, A. JleBenryka. Knetounas teopus (T. lIBann, M. llIneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHOM KJIETOUHOM TEOPHUH.

MeToabl MOJEKYJISIPHOM M KJIETOYHOW OWMOJIOTMH: MHUKPOCKOMHS, XpoMaTorpadus,
a5eKTpoope3, METOJ MEUEHBIX aTOMOB, IU(depeHIaIbHoe LEeHTPU(yTrupoBaHue,
KYJbTUBHUPOBAHUE KIIETOK

XUMHUYECKUN COCTAB KIETKU. MaKpo-, MUKPO- M yJIbTPAaMHUKPO3JIEMEHTHI. Bona u €€ ponb
KaK pacTBOPHUTEINS, peareHTa, y4acTHe B CTPYKTYPUPOBAHHH KIETKU, TETLTOPETYJISIHH.
MuHepanbHbIe BEUIeCTBA KJIETKH, UX OMOIOTHYecKast poiib. Pojb KaTHOHOB W aHMOHOB B
KIIETKE.

buonorndeckne momumepsl. benkn. AMHHOKHCIOTHBIA cocTaB OenkoB. CTpyKTYphI
O0enkoBoil Monekynbl. [lepBuuHast cTpykTypa Oenka, MENTHIHAs CBA3b. BTopuuHasd,
TpEeTUYHAs, YeTBEPTHUHAS CTPYKTYyphI. JleHaryparus. CoiicTBa 6enkoB. Kinaccudukanms
6enkoB. buonornueckue GyHKIUU OEITKOB.

YrneBoasl. MoHOCaxapupl, qUCaxapuabl, OJUTOCaxapuabl W Tonucaxapuabl. OOmmii
IUTaH CTPOCHUS M (U3MKO-XMMHUYECKHUE CBOWCTBA yrieBOAOB. buonornueckue QpyHKIMH
YIJIEBO/IOB.

Jlunupel.  TuppodunsHO-rHApodoOHBIe  cBoiicTBa.  Kmaccudukamuss — IUMHIOB.
Tpurnmuuepuasl, GocGoIUNuIb], BOCKH, cTepouisl. buonorndeckue (yHKIUH JIUHAIOB.
OO0mme cBoiicTBA OHWOJOTHYECKMX MeMOpaH — TEKydecTb, CIHOCOOHOCTh K
CaMO3aMBIKaHHIO, TTOTYITPOHUIIAEMOCTb.
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Hyxneunosbie kucnotel. JJTHK n PHK. Ctpoenne HykienHOBBIX KHCIOT. HykieoTunsl.
[Mpunmun  kommementapaoctu. [lpaBuno Yapradda. Crpyxrypa JHK — nBoitnas
criupans. Mectonaxoxaenue u ouonornueckue pynkuuu JJHK. Buast PHK. ®Oynkumn
PHK B kietke.

Crpoenue moinekynsl AT®. Makposprudeckue cBsizu B mosiekyne AT®. buonornueckue
¢yskunn  AT®. BoccTaHOBJICHHBIE TEPEHOCYUKH, WX (QYHKIUH B  KIETKE.
Cexsenunposanue JJHK.

CrpykrypHast Ouosiorus: OMOXUMHUYECKHE U OMO(DU3MUECKHE HCCIEN0BAaHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

Tunsl KJIETOK: 3yKapuoTHdeckass M npokapuoTudeckas. CTpyKTypHO-(QYyHKIHNOHAbHBIE
00pa3oBaHUS KIETKH.

CtpoeHne mMpoOKapuOTHYECKOW KieTku. Kierounas cTeHka OakTepuii W apxeil.
OcCo0OeHHOCTH CTpPOEHUSI TeTepoTpo(HON M aBTOTPOPHON NPOKAPUOTHUECKUX KIETOK.
MecTo u posib IPOKapUOT B OMOILIEHO3aX.

Crpoenue 1 QyHKIIMOHUPOBAHUE dyKapHOTHUECKOH KieTku. [Ima3zmMarndyeckas MeMOpaHa
(urazmanemma). CTpykTypa Iuta3MaTHYecKod MeMOpaHbl. TpaHCHOpPT BEIIECTB dYepe3
IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHBIN (nuddysus, obneru€Hnas auddysus),
aKTUBHBIA (TMIEPBUYHBIA M BTOPUYHBIN aKTUBHBIN TpaHcmopT). [lomymnpoHuiaemMmocTs
MeMmOpanbl. PaboTa HaTpHii-KaaueBOro Hacoca. DHIOLUMUTO3: MHUHOIMTO3, (harouuTos.
Ox3onuto3. Knerounas crenka. CTpykTypa u (QyHKIHUHM KJICTOYHOM CTEHKH PACTEHUH,
rpuboB.

[Mutommazma. [lurosonb. Lutockener. J[BuxkeHune nutoruiazMbl. OpraHouabl KIETKH.
OnHoMeMOpaHHbIE OpPraHOWABl KIETKH: SHiomasmarudeckas cets (JIIC), ammapar
lonbmxu, AM30COMBI, MX cTpoeHHe M (yHKUMU. B3aumocBs3p OJHOMEMOpPAaHHBIX
opranousioB kietkn. CTpoeHHE TpaHyJISIpHOTO peTuKyiayma. CHUHTE3 pPacTBOPUMBIX
6enkoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['magkuii (arpaHyJIapHBIN) dHIOMIA3MaTHYECKHUI
petukynyMm. CekperopHast pyHkmus ammapata [onbmku. TpaHCOpT BEHIECTB B KIIETKE.
Bakyomnu pactutenbHbix KieTok. Kinetounsiit cok. Typrop.

[ToryaBTOHOMHBIEC OPTAHOUIBI KJIETKU: MUTOXOHIPHH, TUTACTUIBL.

Crpoenune u (QpyHKIMH MUTOXOHApUN W miacTui. IlepBuuHble, BTOPUYHBIE U CIOXKHBIE
IacTUIbl OTOCUHTE3UPYIOUTNX YKAPUOT. XITOPOTUIACTHI, XPOMOILIACTHI, JIEHKOIUIACTHI
BBICIIIUX PACTCHUIA.

HememOpannsie opranousl kinetkun CTpoeHue W (QyHKIMHM HeMEeMOpPaHHBIX OPraHOMIIOB
KiIeTkd. Pubocompl. MukpodunameHTsl. MpIieuHble  KIETKA. MHKPOTPYOOUKH.
Knerounsnii mientp. CTpoeHHE W IBUKCHUE JKTYTHKOB U PECHUYCK. MUKPOTPYyOOUKH
uuroruiazMel. LleHTpuoss.

SAnpo. Obonouka siapa, XpOMaTUH, KapUOILIa3Ma, SIIPBIIIKHA, UX CTPOCHHE U (DYHKIIUU.
SAnepHbiii  OenKOBBIM MaTpuKc. [IpocTpaHCTBEHHOE pPacHoOIOKEHHE XPOMOCOM B
unTepdazHoMm sape. benku XxpomaTrHa — TUCTOHBI.

Knerounsie  BrimtoueHusi. CpaBHUTENbHAsh  XapaKTEpPUCTUKA  KJIETOK  3YKapuOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOIT)

AcCUMUIISINS ¥ TUCCUMUIISIIIUSL — JIBE CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa BelIecTB:
aBTOTPOQHBIH H TeTepoTpodHBIA. YdYacThe KHUCIIOpoJa B OOMEHHBIX IpoIieccax.
OHepreTuueckoe oOecrieueHue KieTku: npeBpaiieHne AT® B 0OMEHHBIX Mpolieccax.
depMEHTATUBHBIN XapakTep peakiuil KJIETOYHOTo MeTabonusma. DEpMEeHTHI, UX
CTpOeHHEe, CBOiWcTBa M MexaHu3Mm jaeiictBua. Kodepmentsl. OTianuus (QepMEeHTOB OT
HEOpraHMYEeCKUX  KaTanu3aropoB.  benku-aktuBatopsl U OEJNKU-WUHTHOUTOPHI.
3aBUCHUMOCTBH CKOPOCTH (pepMEHTATHUBHBIX PEaKIUN OT Pa3INuHbIX (PaKTOPOB.
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[lepBUUHBII CHHTE3 OpraHUYECKUX BeliecTB B kieTke. PotocunTe3. Ponb xmopomnactos
B nporiecce ¢portocurte3a. CretoBas u TemMHoBas (a3bl. [IpogykTuBHOCTH (hOTOCHHTE3A.
Brnusinue pa3nudabix (pakTopoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.
Xemocunrte3.  Pa3HooOpa3ume  OpraHM3MOB-XEMOCHUHTETHKOB:  HHUTPUPHUIIUPYIOIINE
OakTepuu, Keine3o0akTepuu, cepoOaKTepuH, BOJOPOAHbIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHaspobHbIe opranu3mbl. Buasl Oposkenus. [IpoaykTel OposkeHUsT M UX HCIOIb30BaHHUE
94eJI0BEeKOM. AHaIPOOHBIE MUKPOOPTaHU3MBI KaK 00 BEKTH OMOTEXHOJIOTHH M BO30OYAUTEIN
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. DTambl HEPreTHYeckoro obOmeHa. [ToaroToBUTENBHBIA 3Taml.
['mukonu3 — 6ecKUCIOpPOAHOE PACHIEIIEHNE TIIOKO3bI.

buosiornueckoe OKuCIEHUE, WK KIETOYHOE JbIXaHUE. Poiab MUTOXOHApPHUM B IpoIECCax
OHMOJIOrMYECKOro OKHCJICHUS. [Muknuueckue peaxiuu. OxucnutenpHoe
dochopunupoBanue. IlpenmymiecTBa a’poOHOr0 MyTH OOMEHA BEIIECTB IEpen
aHa’pOOHBIM. D(H(PEKTUBHOCTD IHEPTETUUECKOTO OOMEHa

Peakuuu matpuyHoro cuHtesa. [IpHHIMI KOMIUIEMEHTapHOCTH B PEAKIUSAX MAaTPUYHOTO
cuHTe3a. Peanuzanus HacneacTBeHHON nH(popManyu. ['eHeTnueckuil Ko, ero cBoiicTaa.
Tpanckpunuust —  marpuudblidi  cuHTe3  PHK.  IlpuHumnel  TpaHCKpHUIILIMM:
KOMILIEMEHTAPHOCTb, aHTUIIAPAJIIEIIBHOCTh, ACHMMETPUYHOCTh. TpaHCISIIUS U €€ HTaIlbL.
VYyactue TtpancnoptHeix PHK B OuocunTese Oenka. YcnmoBus OumocuHTEe3a Oeka.
KonupoBanue amuHOkuCIOT. Posib pubocom B GuocuHTe3e Oemka.

Opranuzanusg reHomMa y NpOKapuoOT U 3yKapHoT. Perynsuusi akTUBHOCTH T'€HOB Y
npokapuot. ['umore3a onepona (D. XKako0, XK. Mano). Perynsius 0OMEHHBIX TPOIECCOB
B KiIeTKe. KieTouHslil romeocTas.

Bupycel — HeksieTouHbIe ()OPMBI )KU3HU U OOJIUTraTHBIEC Mapa3uTbl. CTpoeHHe IPOCThIX U
CJIOKHBIX BUPYCOB, PETPOBHUPYCOB, OakTeprnodaros.

BupycHble 3a0oneBaHusi ueloOBeKa, JKMBOTHBIX, pacrenuii. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAMIIMHCKHE MTPOOIIEMbI

Krnerounsni 1wk, ero mepuonbl W peryisius. WMHTepdasza m MuTo3. OcoOCHHOCTH
MpOLIECCOB, TMpoTekarmux B uHTepdaze. [loAroroBka KIETKH K JEJICHHIO.
[IpecunTeTnyeckuii  (MOCTMUTOTUYECKHI), CHHTETHYECKUMA W TOCTCHHTETHUECKUMN
(MpeMUTOTUYECKUI) TePHOIbI HHTEP(]A3BI.

Marpuunsii  cunte3 JIHK —  permmukanms.  [lpuHnuner  permmmkamuu  JIHK:
KOMILIEMEHTAPHOCTh, MOJTYKOHCEPBATUBHBIM CHUHTE3, aHTUIIAPAJUIETIbHOCTh. MeXaHu3M
perummkanuu  JJHK. Xpomocombr. Ctpoenune xpomocoM. Ternomepbl U TenoMepasa.
XpOMOCOMHBIN HabOp KIETKM — KapHOTUI. JIUTUIOMAHBIA W TariougHBIA HaOOpBI
XpOMOcoM. ['omMostornaHbIe XpOMOCOMBI. 110J10BBIE XPOMOCOMBI.

Henenune knetku — mMuto3. Craiud MHUTO3a M MPOUCXOJAIIME B HUX Ipolecchl. THUIbI
muro3a. Kaprnokune3 m nuTokmHe3. buomornueckoe 3HaueHwe MmurTo3a. Perymsnus
MUTOTHYECKOTO IHMKIIA KIeTKU. [Iporpammupyemas KjaeTodHasi THOENb — aromnTos.
QyHKIMOHAIbHAS TCHOMHKA

Opranusm Kak OHosornyeckas cuctema

OIHOKJIETOYHBIE, KOJIOHHAJIbHBIC, MHOTOKJIETOYHBIE OPTraHU3Mbl M MHOTOTKaHEBBHIE
OpraHU3MBI.

@DopMBI pa3MHOKECHHSI OPTAaHI3MOB: O€CTIONI0€ (BKITIOUAsi BETETATUBHOE) U MOJIOBOE. Bub
0ecroIoT0 Pa3MHOKEHHS: TTIOYKOBAHUE, CIIOPYJISIHS, (parMeHTaIusl, KIIOHUPOBAHHE.
[TonoBoe pasmuoxkenue. [lonoBwie kieTku, wianm ramersl. Meio3. Craguun Mmeio3sa.
[ToBenenue xpomocom B Mmeio3e. Kpoccunroep. buonornueckuii cMmbicii Meio3a u
MOJIOBOTO Mpouecca. Meo3 U ero MecTo B )KU3HEHHOM IIUKJIE OPraHU3MOB.



3.2

3.3

3.4

IIpenzaponpiieBoe  paszButue. I'ameroreHes y JKMBOTHBIX. IloyioBblE  JKene3bl.
OOpa3oBaHue U pa3BUTUE TMOJOBBIX KieToK. CrepmartoreHe3 u ooreHes. CTpoeHue
HOJIOBBIX KiIeTOK. OIIONOTBOpPEHUE U 3MOPHUOHAIBHOE pa3BUTHE KUBOTHBIX. CHOCOOBI
OIIOIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuyanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craauu sMOpHOreHe3a >KMBOTHBIX
(ma mpumepe narymkw). JpoGnenme. Tumbl apobneHus. OcoOeHHOCTH IPOOICHHS
MJIEKONIUTAIONIMX. 3apO/IbIIIEBbIE JIMCTKU (TacTpyaLus). 3aKkiajka OpraHoOB U TKaHEH u3
3apOABIIIEBBIX JIMCTKOB. B3amMHOe BiMsAHUME 4YacTel pa3BUBAIOLIETOCS 3apojbllia
(oMOpHOHanbHAS MHAYKIMSA). 3aKiajJka IJIaHA CTPOCHHUS >KMBOTHOTO Kak pe3yJbTar
MepapXUiYecKuX B3aUMOJEHCTBUII TeHOB. BrusHue Ha 5SMOpHOHAJIBHOE pa3BUTHE
Pa3IUUHBIX (PAKTOPOB OKPY>KAIOIIEH CpPe/bl.

Poct u pasButue x*uBOTHBIX. [locTamOpuoHanbHblii mepuoxa. [Ipsimoe u Hempsimoe
pasBuTHe. Pa3Butue ¢ MeramMop(o30M y OECIO3BOHOYHBIX U MO3BOHOYHBIX YKUBOTHBIX.
buonoruueckoe 3Hau€HUE NPSIMOIO M HENPSMOTO PAa3BUTHUS, UX PaCIpPOCTPAHEHUE B
npupone. Tumnel pocta XKUBOTHBIX. PaKTOPBI PETYJALMA POCTA )KMUBOTHBIX U YEIOBEKA.
Cranuu nocTPMOpHOHAIBHOTO Pa3BUTHA Y KHBOTHBIX M yesioBeKa. Ilepro/sl oHTOreHe3a
YEIIOBEKA.

PasmHoxeHue u paszButue pacteHuid. ['amerodut m cnopodut. Meiio3 B KU3HEHHOM
nukie pacteHuii. OOpazoBaHHe CIoOp B mpolecce Meio3a. ['ameroreHes y pacTeHUH.
Om1og0TBOPEHHE U PA3BUTUE PACTUTENIBHBIX OpPraHU3MOB. J[BOHOE OILUIOAOTBOPEHUE Y
IBETKOBBIX pacTeHui. OOpa3oBaHHME W pa3BUTHE CEMEHHU. MeEXaHU3MBI PETYISAIUU
OHTOI'€HE3a Y PACTEHUH U JKUBOTHBIX

HcTopusi CTaHOBIEHUS M Pa3BUTUS TE€HETUKM Kak HaykH. OCHOBHBIE T€HETHYECKHE
MOHATHA U CUMBOJIBL. |'OMOJIOTHYHBIE XPOMOCOMBI, AJUICJIBHBIE T'€HbI, AJIbTCPHATUBHBIC
IIPU3HAKYU, JOMUHAHTHBIM M PELICCCUBHBIN NPU3HAK, TOMO3UIOTa, F€TEPO3UTOTA, YUCTAs
JIMHUSA, THOPUIBL, TeHOTHI, peHOTUIl. OCHOBHBIE METO/bI TEHETUKHU: THOPHUI0JIOTHUECKHUH,
LIUTOJIOTUYECKUI, MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH eAMHOOOpa3us
ruOpu0B TiepBoro mokosieHus. [IpaBmino noMuHUpoBaHusA. Bropol 3akoH Menpens —
3aKOH pacllelyieHuss HNpu3HakoB. LluTojorumueckue OCHOBBI ~ MOHOTHOPHIHOTO
CKpeluBaHus. [ MuIoTe3a 4ucTOTHI TaMeT.

AHanusupyromee — ckpemnBaHue.  IIpoMexXyTOuHBI  XapakTep  HacJIeIOBaHUS.
Pacmennenue npu3HakoB PU HEMOJHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemmuBanue. Tperuil 3akoH MeHzaenss — 3aKOH HE3aBHCHUMOTO
HacJieI0BaHMsI MPU3HAKoB. L{uTonornueckrue 0OCHOBBI AUTHOPUIHOTO CKPEIIMBAHMSL.
CuennieHHOe HaciezoBaHue npu3HakoB. Pabotsl T. Moprana. CueruieHHoe HacaeJ0BaHue
I'€HOB, HAPYIICHHUE CLEIJICHUS MEXAYy F'eHaMu. XpOMOCOMHAs TEOPHS HACIIEICTBEHHOCTH.
I'enernka nosia. XpoMOCOMHBIM MEXaHM3M OIPEAEICHUS I0JIa. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIN NoJI. ['eHeThuecKas CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npru3HAKOB, CHEIVIEHHBIX € IIOJIOM.

I'enoTun kak nenoctHas cucteMa. llnedoTponuss — MHOXKECTBEHHOE [IEMCTBHE TE€HA.
MHOX€eCTBEHHBIN AJUICIIU3M. B3aumonencraue HEAJIEIIbHBIX TEHOB.
Komniemenrapaocts. Dnuctas. [lonumepus

BzaumoneiictBue reHotuna u cpenpl npu  (popmupoBaHum (GeHotuna. V3MeHYnBOCTH
npu3HakoB. KadecTBEHHble M KOJMYECTBEHHBIC IIPU3HAKU. Buuel W3MEHYMBOCTH:
HECHACJICACTBEHHAS U HACIECCTBEHHAS.

MopaudukanonHas u3MeH4uBOCTb. Poib cpeasl B (POpMHUPOBAHMU MOAM(DUKALMOHHOM
n3MeHunBocTU. Hopma peakiiun npusHaka. BapuannoHHsli psia 1 BapuaiioHHas kpusast (B.
Horanncen). ColicTBa MO (pUKAIIMOHHON H3MEHUYUBOCTH.
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I'enotnnmyeckass w3MeHUYMBOCTH. (CBOMCTBA TEHOTHUIIMYECKOM W3MEHYMBOCTH. Buasl
TCeHOTUITMYECKON H3MEHUYMBOCTH: KOMOMHATHBHAS, My TallMOHHASI.

KomOunatuBHass M3MEeHYMBOCTh. Mei03 M TONOBOM MpoIecC — OCHOBAa KOMOMHATHUBHOM
M3MEHYUBOCTA. Pojgb KOMOMHATMBHOM H3MEHYMBOCTH B CO3JAHMM TIE€HETHYECKOrO
pasHoO0Opa3us B peienax 0JHOrO BUIA.

MyTalnoHHass W3MEHYMBOCTh. BHIbI MyTalnuili: T€HHBIE, XPOMOCOMHBIC, T€HOMHBIE.
CrioHTaHHBIE U MHIYLMPOBAaHHbIE MYyTallMU. SlAepHbIE W LUTOIIA3MATUYECKHE MYyTAllUH.
Comatuyeckue U MoJIOBbIe MyTaliu. [[pudrHbI BOSHUKHOBEHHS MyTaluil. MyTareHsl U ux
BJIMSIHME HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaIlMOHHOTO MpoLiecca. 3aKOH TOMOJIOTMUECKUX
psnoB B HacneacTBeHHON m3mMeHunBocTH (H.M. BaBunoB). BHesnepHas N3MEHYHBOCTD H
HACJICICTBEHHOCTh

Kapuotun denoBeka. MexayHapoaHas HporpaMma HCCIEHOBAaHMS T€HOMa YeJIOBEKa.
MeToael  W3y4YeHHMS ~ TCHETHKH  YEJOBEKa:  T'eHEalOTUYEeCKUi,  OJIM3HEIOBHIH,
IUTOT€HETUYECKUM,  MOMYJSLHOHHO-CTATUCTUYECKUH,  MOJIEKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOe onpeeeHue TCHOTHIIA: IMOJJTHOTCHOMHOE CEKBEHUPOBAHMUE,
TEHOTUIIUPOBAHWE, B TOM uyucie ¢ mnomompbio I[IIIP-ananuza. HacneactBeHHbie
3a0oNieBaHUsl YeloOBeKa. [e€HHBIE W XPOMOCOMHBIE OOJIe3HH ueJoBeKa. bone3Hu c
HACJEACTBEHHON MPEeapacnoioKEHHOCTbIO. 3HAYEHUWE MEAUIMHCKOW TEeHETHKU B
MPEOTBPAIICHHH U JICYSHUHN TeHETUIECKUX 3a00IeBaHmit YenoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanuss M ceneKkiys. 3apoXKAECHUE CENeKIMM M JoMecTukaiuu. Ydenue H.U.
BapwiioBa 0 1ieHTpax TPOUCXOXKIEHUS W MHOTrooOpasusi KyJbTYpPHBIX pacTeHuil. Poib
CEJIEKIIMU B CO3JIaHUM COPTOB PAaCTeHUM U MOpoJ1 )KUBOTHBIX. COpT, Mopo/ia, ITaMM. 3aKOH
TOMOJIOTHYECKUX PSIOB B HacieAcTBeHHOW m3MeHunBocTH H.M. BaBuioBa, ero 3HaueHue
JUISL CEJIEKIIOHHOM paboTHI.

MeToapl ceneKInoHHOM paboThl. MickyccTBeHHBIN 0TOOP: MAaCCOBBIA U WHIUBUTY ATHHBIN.
Drarnbl KOMOWHAITMOHHOM cenekuuu. McnpiTanue mpon3Boauteseit mo noroMmctpy. OToop
10 TEHOTHITY C IOMOIIIbIO OLIEHKH (DEHOTHIIa TOTOMCTBA U OTOOP MO T€HOTHUITY C ITOMOILBIO
anamm3a JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paloThl. PamgnanuvoHHbBIN U
XUMHUYECKUN MyTareHe3 Kak HCTOYHUK MyTalluid y KyJIbTYpPHBIX (DOpM OpraHH3MOB.
Hcnonp30BaHnE T€HOMHOI'O pEJaKTUPOBaHUS M MeTon0B pekomMOuHaHTHBIX JIHK s
MOJIyYEHUSI UCXOJITHOTO MaTepuaa Jijisl CEeNeKLHUU.

[lomyuenne  monmuruionnoB.  BHyTpuBumoBas — rubpuaumzauus.  bimskopozicTBeHHOE
CKpellMBaHue, Wi nHOpuaAuHT. HeponcTBeHHOE cKpelBaHue, WK ayTOpuauHT. [ ereposuc u
ero mnpuuuHbl. Vcnomp3oBaHue rerepo3uca B cenekimu. OthanéHHas ruOpuan3aiys.
[Ipeononenue Oecruionusi MEXBUAOBBIX THOPUAOB. JIOCTIDKEHHS CENEKIUH PACTEHHH |
YKUBOTHBIX

OOBbeKThl, HCMOJIb3yeMble B OHOTEXHOJIOTMH, — KIETOYHBIE W TKAHEBBIE KYJbTYPBI,
MHUKpPOOPTaHU3MBbl, UX XapaKTepUCTUKA. TpagulMOHHas OMOTEXHOJIOTHS: XJieOoledyeHue,
MOJyYEHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAEIWE. MUKPOOMOIOIMYECKUI CHUHTES.
OOBeKThl MHMKpOOHOJIOTHUECKHX TexHosmoruil. IIpousBoacTBo Oenka, aMUHOKUCIOT U
BUTAMUHOB.  VICKyCCTBEHHOE  OIUIOJOTBOpPEHHE. PEKOHCTpyKIHMS — SIMIEKIECTOK |
KJIOHUPOBaHUE KUBOTHBIX. METO/ TpaHCIUIAHTALINY SIIEP KIIETOK.

XpOMOCOMHAs ¥ T€HHasl UHKEHepus. VICKyCCTBEHHBIM CHHTE3 I'€HAa U KOHCTPYMPOBAaHHE
pexomOunanTHeix JIHK. JlocTwkeHusSs W MEpPCHEKTUBBI XPOMOCOMHOW M TEHHOM
MHXXEeHepuu. MenunuHckue 0uoTexHosoruu. Mcnonab3oBanue cTBOJIOBBIX KJIETOK

CucteMa 1 MHOT0OOpa3ue OpraHMuecKoro Mupa

buonorudeckoe paznoodpasue oprann3MoB. COBpeMEeHHask CUCTEMa OPTaHUYECKOT'0 MUPA.
[Mpunuunel  knaccupukauuu opraHu3MoB. OCHOBHBIE CHUCTEMAaTHUECKHE TPYIIIBI
OpraHU3MOB.
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OCOOEHHOCTH CTPOCHMS U JKU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKJIETOYHbIE TPHUObI, OJHOKJIETOYHbIE BOJOPOCIH, JPYrHE€ MPOTUCTHI.
KosonnanbHble OpraHu3Mbl. JIBHXKEeHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOHUIHOE,
KIT'YTUKOBOE, PECHMYHOE. 3allliTa Y OJHOKJIETOYHBIX OpPraHu3MOB. Pa3npakumocth y
OJHOKJIETOYHBIX OPraHU3MOB. TaKCHUCBI

MHoOrokjeTouHble pacTeHus. B3auMocBs3b 4acTE MHOTOKJIETOYHOTO Opranu3ma. TkaHu,
OpraHbl U CUCTEMbI OPTaHOB MHOTOKJIETOYHOI'0 Opranu3mMa. Opraiusm Kak eIMHOE 1IeJ0€.
Tkaam pacrenmii. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, IOKPOBHAS,
NpOBOJMIIAs, OCHOBHAs, MexaHuueckas. (OcoOEHHOCTH CTpoeHus, (QyHKUui u
pacnongoXeHus TKaHEe B OpraHax pacTeHHI

BereratnBHbIE U TeHEpAaTUBHBIE OpraHbl pacTeHU. OYHKIIMU OpPraHOB M CUCTEM OPraHOB.
Kapkac pacrenuil. JIBM)KEHHE MHOTIOKJIETOYHBIX PpAacTEHUI: TPONHU3MBl M HACTHH.
[Tormomenue BOJbI, yIIIEKUCIOrO Ta3a 1 MUHEPAJIBHBIX BEIIECTB pacTeHUSAMH. J[pIxaHue
pacrenuil. Jud¢ys3us ra3oB dyepe3 MOBEPXHOCTb KIETKUA. TpPaHCHOPTHBIE CHCTEMBI
pacteHuii. Beigenenue y pacTeHuid. 3anuTa y MHOTOKJIETOYHBIX pacTteHuil. KyTukyna.
CpencTBa NacCMBHOM M XMMUYECKOH 3alUThl. OUTOHIUABIL.

PasgpaxxuMocTe W perynsiuus y oOpraHusMoB. PasgpaxxumocTte u - perynsuus  y
MHOT'OKJIETOYHBIX PacTeHU. POCTOBBIE BElECTBA U UX 3HAYCHUE

MHOTOKIETOYHbIE KMBOTHBIC. B3aMMOCBSA3b YacTe MHOT'OKJIECTOYHOT'O OopraHu3Ma.
TKaHI/I, OpraHbl U CUCTCMbI OPraHOB MHOT'OKJICTOYHOT'O OpraHus3Mma. OpFaHI/ISM KakK €JMHOC
oeyioc. I'omeocTa3. TkaHM >KHMBOTHBIX M YeJOBeKa. THNBI JKUBOTHBIX TKaHEM:
SIUTC/IIMAJIbHAA, COCAUHHUTCIIbHAA, MBINICYHAsA, HCPBHAasd. OcobeHHOCTH CTPOCHUA,
(1)yHKI_II/II\/‘I " pacCloJIOKCHUA TKaHEH B OpraHax KUBOTHBIX U YCJIOBCKaA

Oprasel U CHCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMM OPraHOB M CUCTEM opraHos. Omopa
Tena opraHu3MoB. CKesleThl OJHOKJIETOUHBIX U MHOTOKJIETOUYHBIX JKUBOTHBIX. Hapy kHbIil
Y BHYTpEeHHUI ckeseT. CTpOEHUE U TUIIBI COEIMHEHUS KOCTEH.

JIBM)K€HHE MHOTOKJIETOYHBIX JKMBOTHBIX. [InTaHne XuBOTHBIX. [IMTaHME MO3BOHOYHBIX
XKUBOTHBIX. JIpIxaHue »uBoTHBIX. KoxkHOe npixanue. XKabepHoe 1 1ErouHoe AbIXaHUe.
JIpixaHHe TO3BOHOYHBIX JKMBOTHBIX. OBOJIIOIMOHHOE YCJIOXHEHHME CTPOEHUS JIETKHUX
IIO3BOHOYHBIX JXUBOTHBIX. J[pIXaTenbHas cucTeMa 4enoBeka. MexXaHnW3M BEHTWISLMH
JNETKUX Yy NTULl M MIIEKONUTAIOMMX. TpaHCIOPT BEWIECTB y OpPraHU3MOB. TpaHcnopt
BELIECTB Yy JKMBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cuctema
MO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaiieHusi. OBOJIOLMOHHBIE YCIO0XHEHUS
CTPOEHHUSI KPOBEHOCHOW CHUCTEMBI IT03BOHOUYHBIX KMBOTHBIX. BbIeneHNEe y OpraHu3MOB.
Boinenenue y xuBoTHbIX. CokparturenbHble Bakyosd. Opranbl BbiaeneHus. CBs3b
IIOJIOCTH TeJIa C KPOBEHOCHOM M BBIIEIUTENIBHOMN cucTeMaMu. BelfienieHne y H03BOHOYHBIX
JKUBOTHBIX. 3alllUTa Y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKPOBBI 1 UX MPOU3BOAHBIE.
PasnpaxuMocTh W peryisnuss y OpraHu3MoOB. Pa3apa)kuMocTb y OJHOKJIETOYHBIX
oprann3moB. Takcuchbl. Pa3npaxuMOCTh M peryisiliisg y MHOTIOKJIETOYHBIX PaCTECHUU.
PocToBbI€ BelecTBa U MX 3HAYCHHUE.

HepBHas cuctema u peaeKTOpHAas peryisnus Y MHOTOKJICTOYHBIX JKUBOTHBIX. HepBHas
cucteMa M €€ OTAENbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHMSI HEPBHOM CHCTEMBI Y
JKUBOTHBIX.

Pa3pabotka anropurMoB U mporpamm s 3p(eKTUBHOW (YHKLIMOHAIBHON aHHOTAUU
I€HOMOB, TPAaHCKPHUIITOMOB, IPOTEOMOB, METa00JIOMOB MHMKpPOOPTaHH3MOB, PACTEHHIH,
KMBOTHBIX U Y€JIOBEKA

OpraHu3Mm 4eloBeKa U ero 3I0pPOBbE

Opransl W CHCTEeMbl OpraHoB 4YenoBeKa. OTHENbl TOJOBHOTO MO3ra IT03BOHOYHBIX
KUBOTHBIX. Pediekc u pednexropnas nyra. be3ycioBHble U YCIOBHBIE pEQIIEKCHI.
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I'ymopanbHast peryyisuus M 3HIOKPMHHAs CHCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJOKPUHHOW CUCTEMBI U MX TOPMOHBI. /[elicTBHEe rOpMOHOB. B3anMOCBs3b HEPBHOU U
SHJIOKpUHHON cucteM. ['mnoranamo-runoguzapas cuctema. Pedrexc u pedriekropHas
nyra. be3yciioBHbIE U YCIIOBHBIE peIIeKCHI

3ammra opraHuzmMa oT Oone3Hedd. VMmyHHas cuctema uenoBeka. Kietounslii u
TYMOpPaJIbHBIA UMMYHHUTET. BpoxXKaEHHBIN, MPpHOOpeTEHHBIN crienPUIECKU UIMMYHHUTET.
Teopust kioHaIbHO-ceneKTUBHOrO nMMyHHuTeTa (I1.0pnmux, ®@.M.bepuer, C.Tonerasa).
BocnanurensHsle OTBETBI OpraHW3MOB. Ponb BpOXKIEHHOTO MMMYHHUTETa B Pa3BUTHH
CHUCTEMHBIX 3a00JIeBaHUIA

KpoBeHocHas cucrema u €€ opransl. Cepale, KpOBEHOCHbIE cOCyIbl U KpoBb. Kpyru
KpoBooOparieHusi. Pabora cepama u e€ perymsius

pixanue yenoseka. uddysns razoB uepes noBepXHOCTh KJIETKH. [IpIxaTenpHas cucremMa
yenoBeka. JlpIxaTenpHas MOBEepXHOCTb. Perynsnus npixanus. J(prxatenbHble 00bEMBI

HI/IH_ICBapI/ITeJ'ILHaH CHUCTEMa YCJIIOBCKA. OT,Z[GJ'II;I MUIICBAPUTCIBHOT'O TpaKTa.
HI/IHIeBapI/ITeJ'[I)HI)IG JKCIIC3HbI. BHyTpI/IHOJ'IOCTHOG 1 BHYTPHUKIICTOYHOC MUIICBAPCHUC

[ToxkpoBbl u wux mnpousBogHble. Opransl BblgeneHus. Ilouku. Crpoenue u
¢yHKIMOHNpOBaHHE HedpoHa. DuibTpanms, cekpenus W OOpaTHOE BCACBHIBAaHHME Kak
MEXaHU3MBI Pa0OTHI OPraHoB BhAEIeHH. OOpa3oBaHNE MOYH y YeTIOBEKa

JIBukeHHe YelloBeKa: MblleyHas cuctema. CKeleTHbIe MBI U uX pabota. CTpoeHue u
THUIIBI COEIMHEHUSI KOCTEMN

Teopus sBomoIMK. PazBuTHe )u3HU HA 3eMIie

OpomtouronHas Teopust Y. lapsuna. [Ipeanocsbiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
Y Hay4Has aedareiabHocTh Y. JlapBuHa.

JBuwxymme cuibl sBomonuu  BugoB mo Y. JlapBuHy (BBICOKass HMHTEHCHUBHOCTD
Pa3MHOXKEHHUsI OPTaHU3MOB, HACJIEICTBEHHAs H3MEHYUBOCTh, OOph0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaTeTnyecKoit Teopun 3Bomtonuu (CTD). HeliTpanbHas TeOpHs SBOTFOIHIH.
CoBpeMeHHasi JBOJIIOIIMOHHAsT OWOJOTHsA. 3HA4YeHHE DBOJIIOIMOHHOW TEOpPHH B
(GbOpMUPOBAHNY €CTECTBEHHO-HAYYHON KapTHHBI MUPa

[Tormynsanus Kak 3JeMeHTapHas eAMHUIA 3BOJIONMU. COBpEMEHHBbIE METOIbl OLIEHKU
TEHETHYECKOTO Pa3HOoOOpa3us W CTPYKTyphl momyisiwid. M3meHenue reHodoHma
HOMYJIAUM  KaK »JIEMEHTApHOE HBOJIOLMOHHOE sBJIEHHE. 3aKOH TI'€HETHYECKOTro
pasHoBecus [[x. Xapau, B. BaitaOepra.

OneMeHTapHble (DaKTOphl (IBMXKYIIME CHIIBI) 3BOMIOLMU. MyTalMOHHBINA Mpolecc.
KomOunaTuBHas ©3MEHYHBOCTB. [[peti reHOB — cirydaiiHble HEHANPaBICHHBIE U3MEHEHHUS
4acToT ajuienet B nomyasausax. J¢ ekt ocHoBarens. Murpauuu. M30asa1us momy asui:
reorpaduyeckas (IpoCTpaHCTBEHHAS ), OMOJIOrHIecKast (PepOyKTUBHAS).
EcrecTBeHHbI 0TOOp — Hampabisttomuil ¢akrtop 3Boitoruu. POpMbl €CTECTBEHHOTO
otOopa: ABMXKYLIUHM, CTaOWIM3UPYIOMIMN, pa3pbIBaroluil (au3pyntuBHbI). [lonoBoii
oTOOop.

[TprcnocoOaeHHOCT, OpPraHU3MOB KakK pe3ysbTaT MHMKpPOAIBOJIOLMU. Bo3HHKHOBEHHE
npucnocoOieHuit 'y opraHuzmMoB. Apomopdos3bl U uavoanantauuu. [Ipumepsl
PUCTIOCOOIEHUH y OpraHu3MoB. OTHOCUTENIBHOCTh IPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xpurepun u crpykrypa. BunoobpazoBaHue Kak pe3ysabTaT MUKPOIBOJIOLHH.
Wzomsiiust — kimrodeBoid haktop BumooOpasoBanus. [IyTu u crmocoObl BUI000Pa30BaAHNUS:
ajuionaTpudeckoe (reorpauueckoe), CMMIaTpUUEcKoe (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monumnonanzauus, rudpuansans). JuTeIbHOCTh BOTIOIMOHHBIX ITPOLIECCOB.
MexaHu3Mbl GOPMHUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.
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Ponp sBomtonmoHHOW Owonmormu B pa3pabOTKe HAyYHBIX METOJOB COXPAaHCHHS
O6ropazHooOpazusi. MUKPOIBOIIOIHS U KOIBOJIOIUS MMAPA3UTOB U MX X0351eB. MeXaHU3MBbI
(dbopMUpOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U cIocOObI OOpbOBI ¢ HEll

MeTobl 3y4eHHst MaKpOIBOITIOIUH. [1aIeOHTOIOrMYECKIEe METO bl U3YYECHUS IBOJIOIIHH.
[Tepexoanbie GOpMBI U PUITOTEHETUYECKHE PSII OPTaHU3MOB.

buoreorpaduueckne metonsl u3yueHus HBomronuu. CpaBHeHue Gumopsl U (ayHbI
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obnmactu 3emnn. Buasl-sHaemuku u
PEITUKTHIL.

OMOPHONIOTHUECKUE U CPaBHHUTEIBHO-MOP(OIOTHUECKHE METOIbl U3yUEHHS HBOJIOIHH.
['eHeTHuecKMe MEXaHU3MBI DBOJIIOLMU OHTOTEHE3a W TOSBICHHS 3BOJIOIMOHHBIX
HOBIIECTB. | OMOJIOTUYHBIE W AaHAJIOTUYHLIC OpraHbl. Py,[[I/IMeHTapHBIe OopraHbl "
aTaBU3Mbl. MOJIEKYJISIPHO-TCHETHUECKUE, OMOXUMUYECKHE M MAaTeMaTHYECKUE METOIIbI
HU3YUYCHUA SBOJIIOLWU. I'oMmooruuneie TEHEL. COBpeMeHHBIe MCTOABI TMOCTPOCHUA
(UITOTEHETHYECKHX JICPEBHEB.

XpOMOCOMHBIe MyTalyuy U 35BOJIIOIHA TCHOMOB.

OO6mue 3akoHOMEPHOCTH (TIpaBmIIa) IBOTIOIKMK. HeoOpaTUMOCTh 3BOJTIOMH. ATalITUBHAS
panuanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIFOLIMHA

Hayunble TrUmoTe3sl NMPOUCXOXKICHHS XH3HH Ha 3emie. AOHOTeHe3 M MaHCIEePMUS.
JloHayuHble TpEJICTaBICHUS O 3apOXKACHUU JKU3HU (KpeaunoHusMm). [umoresa
IIOCTOSIHHOT'O CAaMO3apOXKICHUS KU3HU U €€ ompoBepxkeHue onsitaMu D. Pemgu, JIL
Cnannannanu, JI. [Tacrepa. [Iponcxoxaenne )u3HA U aCTPOOUOIIOTHSI.

OcHoBHBbIE 3Tanbl HEOPraHn4deckou 3Botonuu. Ilnanerapnas (reosiornueckas) SBOJIOLMSL.
Xumuueckass  3BOJOLUSA.  AOHMOT€HHBI  CHHTE3  OPraHMYeCKHMX  BEIECTB U3
Heoprannueckux. Oneit C. Mustepa u I'. FOpu. O6pazoBanue moinuMepoB U3 MOHOMEPOB.
Koanepsarnas runore3a A.M. Onapuna, runore3a nepBudHoro oyiasoHa k. Xonaelina,
resernueckas runore3a I'. Mémnepa. Pubosumsr (T. Yek) u runoresa «mupa PHK» V.
I'mnbepra. DopmupoBaHre MEMOPAH U BO3HUKHOBEHHE IIPOTOKJIETKH.

Hctopusa 3emnnm U Meronpl €€ wu3ydeHus. lIckomaeMmble OpPraHMYECKHE OCTaTKH.
I'eoxpononorust u e€ wmeroabl. OTHOcUTenbHass W aOCOJIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHOIOrMUecKas 1IKaja: 0HbI, 3pbl, IEPUOBI, SMOXU.

HauanbHble 3Tanel opraHndeckoil sBomtonuu. [losBaeHre 1 3BOIIOLUS MEPBBIX KIETOK.
Opomtonust  Merabonu3ma. Bo3HukHOBeHMe TepBBIX  dKocucTeM. CoOBpeMeHHbIE
MUKpOOHBbIE OMOIUIEHKM KaK aHaJIOl MEpBbIX Ha 3emie coodmecTB. CTpOMATONUTHL
ITpokapuOThI ¥ 3yKapHOTBHI.

[TpoucxoxaeHne 3ykaproT (CUMOMOTEHE3). DBOIIOLNUOHHOE MPOUCXOXKIECHUE BUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OPIraHW3MOB. BO3HMKHOBEHHME OCHOBHBIX TpYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl ABOJIOLMM BbICIIUX pacTeHUH. OCHOBHBIE apoMOpP(}O3bl PACTCHUM.
Beixon pacrennii Ha cyury. IlosiBieHune CIIOpOBBIX PaCTEHUH W 3aBOECBAHME MMH CYIIU.
CemenHble pacTeHus. [IponcxoxneHne NBETKOBBIX PACTEHUH.

OCHOBHBIEC ATalbl SBOJIIOLMHU KUBOTHOTO MHpa. OCHOBHBIE apoMop(03bl KMBOTHBIX.
Benackas ¢ayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THUIMOB. llepBbie
XOpAOBble >KUMBOTHbIE. JKM3Hb B BOjAE. OBOMIONUS IO3BOHOUYHBIX. I[IpoucxoxaeHue
amuouit u pentunuii. [TpoucxoxxaeHne MIEKONUTAIONIMX U NTUL. [IpuHIMIT KITFOYEBOTro
apoMmopdo3a. OcBoeHne 6€CrO3BOHOYHBIMU Y TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.
Pa3ButHe xku13HU Ha 3eMJIe 110 3paM U IEPUOAAM: apXeH, IPOTEPO30H, MAIC0301, ME30301,
KaiiHo3011. OO01as XxapaKTepUCTHKA KJIMMaTa U reoJoru4eckux npoueccos. [losBienue u
pacuBeT XapaKTEepPHbIX OPraHU3MOB. YTJIeOOpa3oBaHUE: €ro YCIOBHS M BIUSHHE Ha
ra30BbIi COCTAaB aTMOC(EPHI.
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MaccoBble BBIMUpaHHUS — JKOJOTMYECKUE KPHU3UCHI Ipouuioro. I[IpuumHbl U ciaencTBus
MaccoBbIX BIMUpaHUi. COBpEMEHHBIN IKOJIOTUYECKUN KPU3UC, ETO 0COOEHHOCTU

Pazpnens! u 3anaun antponosgorud. MeTo bl antponojorud. CTaHOBICHUE MPEICTAaBICHUN
0 MPOUCXOKIAEHUH YesioBeKa. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

CxoncTBO uenoBeKa C JKUBOTHBIMU. CHCTEMaTHYECKOE IIOJIOKEHUE YeJIOBEKa.
CBumeTenbCcTBa CXOJACTBA YENOBEKA C JKUBOTHBIMU: CPAaBHHUTEIHbHO-MOp(doioruueckue,
aMOpHroIoTHYecKue, PU3N0I0ro-OnoXuMUIecKue, moBeaeHueckrue. OTIu4ns 4eI0BeKa OT
KUBOTHBIX. [IpsAMOXOXKJAEHME M KOMIUIEKC CBA3aHHBIX C HUM IpU3HAKOB. Pa3zButune
TOJIOBHOT'O MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBwkymme cwibl  (GhakTOpel)  AHTPONOTreHe3a:  OMOJOTHYECKHE,  COIMabHBIC.
CooTHolieHne OMOIOTHYECKHUX M COITMAIBHBIX (DaKTOPOB B aHTPOIOTEHESE.

OCHOBHBIE CTAIMM AHTPOINIOTEHE3a. ABCTPAIONUTEKH — ABYHOTHE MPEKH JTt01ei. UemoBek
YMEJIbI, IEPBbIEC U3TOTOBJICHUS OPY AUl Tpya. UelloBeK MPSAMOXOIAIUMI U IEPBBIN BBIXO
monen 3a  mpeaenbl  Adpuku. YenoBek reimenbOeprckuit — oOmMH  Tpenok
HEaHJIePTAIbCKOTO YeJIOBEKA U YeJI0BeKa pa3yMHOTr0. YenoBeK HeaHepTaIbCKUN KaK BUJY
JOICH XOJIOMHOTO KinmaTa. YenoBeKk pa3yMHbId COBPEMEHHOTO THIMA, JTECHHUCOBCKUH
YelI0OBEK, OCBOSHUE KOHTUHEHTOB 3a mpezenaMu AQpHKu.

DBOJIIONMS COBPEMEHHOTO 4esloBeKa. EcTecTBeHHBIM OTOOp B TMOMYJISAIMIX YEIOBEKA.
MyTanuonHsii nporiecc u nonuMop¢usM. IlomynsimonHbsle BONHBI, Jpeid TreHoB,
Murpanus 1 «3¢p(eKT 0OCHOBATEN B MOMYJISIUIX COBPEMEHHOTO YeJI0BeKa.
Yenoseueckue pacel. [lonsitue o pace. boinbiine packl: eBporeouHas (e€Bpa3uiickas),
aBCTpayio-HerpouaHas (dKBaTOpHaibHas), MOHTOJOWIHAS (a3MATCKO-aMEpPUKAHCKas).
Bpewms u mytu paccenenus yenoBeka 1o miaHere. EnMHCTBO yenoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucnocobieHHOCTh 4YelnoBeKa K pa3HbIM  YCIOBUAM
OKpy>Katoliei cpezpl. BnusiHue reorpaduueckoii cpebl U apeiida reHoB Ha MOpdooruio
1 (PU3UOJIOTHIO YETTOBEKA

DKOCHUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH

Paznens! u 3agaun s3xosiorun. CBs3b 3KOJOTUU C IPYTUMHU HayKaMHU.

Mertoab! sxosnoruu. IToneBbie HabMOAEHUS. DKCIIEPUMEHTHI B SKOJIOTUH: MPUPOJIHBIE U
naboparopHeie. MopaenupoBaHHe B SKOJOTMH. MOHHMTOPHHT OKpPYKaIOIIEH Cpeabl:
JIOKAJIbHBIH, pETHOHABHBIN U TT100aNbHBIH

Okosorndyeckue (akropel M 3aKOHOMepHOCcTHM uX JeifctBusa.  Knaccudukanus
HKOJIOTHUECKUX (pakTOpoB: abuoTWyeckwe, OMOTHYECKHE, aHTpororeHHsie. OOmme
3aKOHOMEPHOCTU JAEWUCTBUS 3Kojioruyeckux ¢akropos. IlpaBuno munumyma (K.
Inpenrens, FO. JIn6ux). TonepaHTHOCTh. DBPHONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.
AbuoTtnueckue paktopsl. CBET Kak 3Kojoruueckuil ¢pakrtop. [leiicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYIIbI PACTEHUN U KUBOTHBIX I10
OTHOIIEHMIO K cBeTy. CUrHasbHas posb cBeTa. DOTONEpHOIU3M.

Temneparypa kak sKoJlorHyeckuil ¢akrop. JleficTBue TeMrepaTypbl Ha OpraHU3MBI.
[TolikunoTepMHble M TOMOHOTEPMHBIE OPraHU3Mbl. ODBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBl.

BrnaxHnocts kak skonorndeckuit akrop. IIpucrnocoOneHust pacTeHH K MOAAEp’KaHUIO
BogHOTrO Oananca. Kiaccupukanust pacteHuii mo oTHOmeHHIo K Boxe. IIpucnocobnenus
YKMBOTHBIX K H3MEHEHHUIO BOJAHOTO PeXXUMa.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, MOYBCHHAs, TIyOHMHHAs
NOJINOYBEHHAs, BHYTPUOpPraHW3MeHHas. @DU3MKO-XMMHUYECKHE OCOOEHHOCTH Cpel
oOuTanus opranu3zMoB. [IpucnocoOaeHns OpraHu3MoB K )KU3HHU B pa3HbIX cpeiax.
buonorndeckue putmsl. BHennue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJJUYHbIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHH KHU3HH.
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Kuznennsie hopmbl opranuzMoB. [loHsTHe o xu3HeHHOU (Qopme. KuzHeHHbIe (HOPMBI
pacTeHUii: AepeBbs, KyCTapHUKHU, KyCTapHUUKH, MHOTOJIETHUE TPaBbl, OAHOJIETHUE TPABHI.
Kvznennsle popMbl )KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a3pOOUOHTHI. OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckue ¢akropel. Buapl OHMOTHYECKUX  B3aWMOACWUCTBUN:  KOHKYPEHIIHS,
XUITHAYECTBO, CcUMOMO3 W ero ¢opmbel. [lapasutusM, Koomepamus, MyTyaHu3M,
KOMMEHCAINU3M (KBapTUPAHTCTBO, HaxJeOHH4YecTBO). HeTpoduyeckue B3anuMopaeicTBus
(Tornueckue, popudeckue, hpadpudeckue). 3HaueHne OMOTUUECKUX B3aUMOICHCTBUN ISt
CYILIECTBOBaHMS OPTaHU3MOB B cpenie oOuTaHus. [I[puHIIMT KOHKYPEHTHOTO UCKITIOYSHHS

DKOJIOTHYECKHE XapaKTepUCTUKHU monyisauuu. [lomynsanus kak 6uoiorudeckasl cuctema.
Pousb HEOTHOPOHOCTH Cpeibl, PU3HYECKUX OapbepOB U OCOOCHHOCTEH OMOJIOTHH BUIOB B
(GhOpMHUPOBAaHUK TPOCTPAHCTBEHHON CTPYKTYphl momyssiiii. OCHOBHBIE ITOKa3aTeIn
MOMYJIALIMK: YUCICHHOCTb, MNIOTHOCTh, BO3PACTHAS U IOJIOBAsI CTPYKTYpPa, POXKIAEMOCTb,
MIPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIHSL.

DKoJloruueckasl CTpykrypa nomyisinuu. OLleHKa YUCICHHOCTH MOMyJisiuuu. J{uHammuka
MONYJIALIMK U €€ peryysanvs. buoTudeckuii MmoTeHuuan nomyiasuuud. MopaenupoBaHue
JUHAMUKU nonyssinui. Kpusble pocta yuciaeHHOCTH nomyisiuud. KpuBble BBIKUBaHUS.
Perynsiiusi YuCIEHHOCTH HOMYJISIIMNA: posib (PAaKTOPOB, 3aBUCSIIMX U HE 3aBUCAIIUX OT
IJIOTHOCTU. DKOJIOTUUECKHUE CTpaTeruu BuaoB (r- u K-ctparerun).

[TonsiTue 00 »sKoOMOTMUYECKOW HUIIE BUAA. MectooOuTaHue. MHOTOMEpHas MOJEb
skonormyeckon Humu JDxk.J. XarumHcoHa. Pa3smepsl OKOJOTMYECKOW  HMIIU.
[ToTeHumanpHas U pealn30BaHHAs HULIY.

Bun xak cucrema nomynsiiuil. Apeaiibl BUIOB. Buabl U MX JKU3HEHHBIE CTPATETHUHU.
3aKOHOMEPHOCTH TMOBEJCHUS W MUIPAalM{d >KUBOTHBIX. DHOJIOrMuYeckne WHBA3UU
Yy’KE€pPOJIHBIX BUJIOB

CoobmiectBa opraHu3MoB. buoneHos u ero cTpykrypa. CBS3u MEXIy OpraHU3MaMy B
OomorieHo3ze. DkocucteMa Kak OTKpbiTas cucrema (A.Jk. Tencnu). DyHKIMOHATBHBIE
OJIOKM OPTaHHU3MOB B HKOCHCTEME: MPOYIIEHThI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue
ypoBHU. Tpodrueckue nenu u cetn. AOHOTHIECKHE OJIOKH dKOCHCTeM. [10YBbI U WITBI B
skocucTteMax. KpyroBopor BeLIECTB U MOTOK SHEPTUU B IKOCUCTEME.

OcCHOBHBIE MMOKa3aTeIu YKOCUCTEMBI. bruomacca u mpoayKiusi. DKOJIOTHUYECKUE TTUPAMMUIBI
grcel, OMoOMacchl U SHEPTUU.

HampagiienHbie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBUyHbIe U BTOPUYHBIC
CYKLECCUM M MX NPUYMHBI. AHTPOIOTrE€HHBbIE BO3ACHCTBUS Ha cykueccuu. KimmakcHoe
coobmrecTBo. bruopazHooOpasue u MoJHOTa KPYyrOBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH
CO0O0IIIECTB.

[Ipupoaubie 3KOCUCTEMBI. AHTPOIIOTE€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMA. ATPOIIECHO3.
Paznuuus Mexly aHTpONOT€HHBIMU U TPUPOJHBIMHU SKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoyckas diopa u payHa.
CuHaHTponu3anus TOpoAckoi (hayHbl. buonmormueckoe M XO3SHUCTBEHHOE 3HAYCHHE
arpo’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX
B3aUMO/ICHICTBUI OPraHU3MOB B 3KOCUCTEMAX.

[lepeHoc »HEpruM W BEIIECTB MEXAY CMEXKHBIMU SKOCUCTEMAMHU. Y CTOWYHUBOCTH
OpraHM3MOB, MOMYJSIUNA M 3KOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX M AHTPOIOI€HHBIX
BO3JECHCTBUI

buocdepa — obmemnanerapras o0osouka 3eMid, A€ CYLIECTBYET WIM CYyLIECTBOBaa
*u3Hb. Yuenue B.M. Bepnanckoro o 6uocgepe. Ob6nactu Ouochepst u e€ cocras. Kusoe
BEIIECTBO OMOC(EPHI U eT0 (PyHKITUH.
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3aKOHOMEPHOCTHU CcyliecTBOBaHUs Onocdepsl. OcoOGeHHOCTH GUOoChephl Kak IriI00anbHON
skocucTeMbl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTbl BeliecTB Hu
OuoreoxuMmuYecKue MUKIbI (Yriiepoa, a3ora). PutMuuHocTh siBneHuit B Ouocdepe.
3onanbHOCTH OMOchephl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYIIN: TyHJIPA, XBOWHBIC
Jeca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE JIeca, CTEeNH, CAaBaHHbI, IIyCThIHU, TPOIIUYECKHE
jeca, BbICOKOropbsi. Kimmar, pacTuTenbHbIN U )KUBOTHBIA MUpP OMOMOB CYIIIH.

CtpykTypa W (QYHKUUS JKUBBIX CHUCTEM, OLIEHKAa MX PECypCHOro MOTEHIHaja u
onocdepHbIX QyHKITHI

DKoJIOrWYecKre KpU3WUChl M WX TNpUUMHBL Bo3geilicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3yIIHOM cpenbl. OXpaHa BO3AyXa. 3arps3HEHHE BOJHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymenue nousbl. OXpaHa NOUYBEHHBIX pecypcoB. M3meHeHue
KJIMMaTa.

AHTpPOIIOTEHHOE  BO3JICHCTBUE HAa pACTUTEIbHBIH M JKUBOTHBIM Mup. Oxpana
PaCTUTEIBHOTO M KUBOTHOrO Mupa. OCHOBHBIE NPUHLMIIBI OXpaHbl Ipuponasl. KpacHele
kHuru. Oco6o oxpansemslie npupoausie Tepputopun (OOIIT). Boranuueckue caasl u
300JIOTHYECKUE TTAPKH.

OcHOBHBIE NIPUHIUIIBI YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA U NPUPOAbL. PaninoHanbHoe
IPUPOAOIOIb30BAHNE M COXPAHEHUE OMOJIOIMYECKOr0 Pa3HOO0pasus 3eMiu
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