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MNOACHUTEJIBbHAS 3AIINCKA

[Iporpamma o yuebHomy npeamery «buonorus» (manee - 6uoi0rHs) Ha
ypOBHE cpeHero obiero oopasoBanus pazpaboraHa Ha ocHOBe DeiepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «0O06 ob6pa3oBanuu B Poccuiickoit
Oenepanuny, GI'OC COO, Konneniuu mpenojaBanus y4eOHOTO TpeaMeTa
«buonorus» W OCHOBHBIX TOJOXKEHUH (enepanpbHOil pabouelt MporpamMmbl
BOCIIUTAHUS.

CornacHo nonoxkenussiM @I'OC COO npoduiibHble yueOHBIE MPEIMETHI,
n3ydaeMble Ha yriayOn€HHOM YpOBHE, SBISIIOTCA criocoOoMm muddepeHIanum
oOyd4eHHs Ha YPOBHE CpeaHero oomero oopa3oBaHus U MPU3BAHBI 0OCCIICUHTH
MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM, CpPEIHUM OOIIUM, CpEIHUM
npodeccHoHaNbHBIM M BBICIIUM oOpa3oBaHHeM. B To ke BpeMs KaXIblii U3
ATUX Y4YEOHBIX MPEIMETOB JOJHKEH OBITh OPHEHTUPOBAH HA MPUOPUTETHOE
pemieHre 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX W Pa3BUBAIOLINX 3ajad,
CBSI3aHHBIX C TpodoprueHTaImeil 00yJamuxcs 1 CTUMYJIMPOBAHUEM HMHTEpeca
K KOHKpPETHOM o0OJacCTU HAay4dyHOTO 3HAHMS, CBSA3aHHOIO C OWOJIOTHEH,
MEAUIUHON, SKOJIOTHEN, ICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma o yue6HOMY npeametry «buosiorus» naér npeacraBieHUE O
e M 3ajadax u3ydeHus: yueOHoro mpeameta «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesieT o0si3aTesibHOe (MHBAPUAHTHOE) MPEAMETHOE COEp KaHue,
€ro CTPYKTypHpPOBaHHE IO pa3fesiaM U TeMaM, paclpeleieHHe IO Kiaccam,
PEKOMEHYET IMOCJIEA0BATENbHOCTh U3YYEHHUSI YYEOHOro mMaTepuana ¢ y4€ToM
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO MpoIiecca,
BO3pPAaCTHBIX OcCOOEHHOCTeW oOyvarouuxcs. B mporpamme mno Ouosnoruu
peaii30BaH TPUHIIMI MPEEMCTBEHHOCTH C W3YyYE€HHEM OHOJOTHHM Ha YpOBHE
OCHOBHOro 00miero oOpa3oBaHus, Omarogaps dYemMy MPOCMaTpUBAETCS
HANPaBJIIEHHOCTh HA TMOCJEIYyIOIIee pa3BUTHE OWOJIOTUYECKUX 3HAHHIA,
OpUEHTHPOBAHHBIX Ha ()OPMUPOBAHHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIUICHHS, MPEACTaBICHUI O 3A0POBOM 00pase >KMU3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXkaroliel npupomaHoil cpexe. B
mporpaMMe Mo OMOJIOTHH TaKKe MOKa3aHbl BOZMOXKHOCTH Y4eOHOTO TMpenMera
«buonorus» B peanmmzanum TpedoBanuit PI'OC COO Kk MUIAHHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TPEAMETHBIM pe3ylbTaTaM OOydeHUs W B
(GopMUPOBaHNN OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATENBHON N1E€ATEIHHOCTH
00y4JaromuXxcsi MO0 OCBOSHUIO COJIEPKAHUSI OUOJOTUUECKOTO OOpa3oBaHUs Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHusl.

VYuebubiii  mpeamer «buosorus» Ha  ypoBHE CpeAHEro  oO0IIero
oOpa3oBaHUsI  3aBepiiaeT Ouojorhuueckoe oOpa3oBaHWE B  IIKOJIE W
OpUEHTHPOBAH Ha PACIIUPECHUE U YIIyOJeHUe 3HAHUA 00yJaroImuXCsl O JKUBOK
IPUPOJIe, OCHOBAX MOJICKYJISIPHOM M KJIETOYHOM OMOJOTHH, dSMOPUOJOTUH U
OMOJIOTHH Pa3BUTHS, TEHETHUKH, CENEKINH, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
yUEHUS U DKOJIOTHH.

Nzydyenne yuebHOTOo mpenmera «buomnorus» Ha yriyOJeHHOM YpOBHE
OPUEHTHPOBAHO HA TMOATOTOBKY OOYYaIOUINXCA K MOCIEAYIONIEMY MOTYICHHUIO
Ouonornyeckoro oOpa3oBaHMsi B By3aX W OpraHU3alUsX CpPEIHEro
npodeccroHanbHOro 00pa3oBaHusi. (OCHOBY €ro COJEp)KaHHUS COCTaBIISIET
cUCTeMa OMOJIOTHYECKHUX 3HAHHUM, TIOTYyYEHHBIX MPH U3YYCHUH 00yUYarOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHUYECKHX pa3[elioB OWONOTMM Ha YpOBHE
OCHOBHOTO o00I1ero oobpazoBanusi, B 10—11 kiiaccax 3TH 3HAHUS TOJTYYalOT
pasButue. Tak, pacmpeHsl U yriryOaeHbl OMOTOTHYECKUE 3HAHUS O PACTECHUSX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4eJioBeKa,  OOIIUX



3aKOHOMEPHOCTSX  KW3HH, JOIMOJHUTEIBHO BKIIOUYEHBl OHOJIOIMYECKUE
CBEIEHUS NPHUKIAJHOIO M [OUCKOBOIO  XapakTepa, KOTOPbIE MOXHO
HCIIONIb30BaTh KaK OPHEHTHUPBI IS TOCIEAYIONIEro BbIOOpa Mpodeccuu.
Bo3moxkHa Takxke WHTErpaius OHOJOTMYECKUX 3HAHUN C COOTBETCTBYIOLIUMU
3HAHUSAMH, TOJYYEHHBIMU OOYUYaIOMIMMHCS TPU U3YYCHUH (PU3NKU, XUMUH,
reorpaduu U MaTEMATUKH.

Crpyktypa mporpaMmbl o ydeOHOMy mnpeametry "buosorus" orpaxkaer
CUCTEMHO-YPOBHEBBII M 3BOJIOUMOHHBIA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CoriacHO WM, W3y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€pPHBIE IS
KUBBIX CUCTEM Pa3HOT'0 YPOBHs OpraHU3ALMH, 3BOJIOLHUHA OPraHUYECKOro Mupa
Ha 3emiie, COXpaHEHHUs OMOJOTHYECKOTO pa3sHooOpasus 1iaHeTsl. Tak, B 10
KJIacCe WM3Yy4YarTCS OCHOBBI MOJICKYJSIPHOM ¥  KIETOYHOW  OWOJIOTHH,
AMOPHOJIOTUN U OMOJIOTUHM PA3BUTHS, TEHETUKH U CENEKUUU, OMOTEXHOJOTUH U
CUHTETUYECKON OHOJOTMH, aKTyaJU3UpPYIOTCA 3HAHUSA OOydYaroluxcsl 110
O0oTaHWKe, 300JI0TMM, aHaToMuH, ¢usnonorud uyenoBeka. B 11 kmacce
M3Yy4aroTcs SBOJIIOLHUOHHOE YYEHUE, OCHOBBI 3KOJIOTHH U YYE€HHE 0 Orocdepe.

VyeoOnslii mnpenmer «buosiorus» OpU3BaH  00ECHEUUTh OCBOCHHE
oOyJaronuMucss OHOJOTMYECKUX TEOPU M 3aKOHOB, WJAEH, MPUHUUIIOB H
MpaBuJj, JEXKallMX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAaHUW O CTPOEHUH, MHOTOOOpa3HH U OCOOEHHOCTAX KIJIETKH, OpraHn3Ma,
MOMYJISIUUH, OMOLEH03a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KCHUSX,
COBPEMEHHBIX  MCCIIEIOBaHUAX B  OHOJOrMH, TPHUKIAJHBIX  ACIEKTaX
Ouonornyeckux 3HaHuWd. Jng pa3BuTHA W NOAAEp)KaHUS  UHTEpeca
oOyvaronuxcst K  OWOJOrMM  HapsAAy CO  3HAUUTENIbHBIM  O00BEMOM
TEOPETUYECKOr0 Marepuajga B COJEpKaHUM MpOrpaMMbl 1O  OHUOJOrUU
MPEyCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAHOBJIEHWS W PA3BUTUS TOW WM
MHON 00y1acTH OMOJIOTHHU, BKJIAJOM OTEYECTBEHHBIX M 3apYyOEKHBIX YUEHBIX B
pelieHre BaXHEHIINX OMOJIOTHYECKUX U AKOJIOTHYECKUX MPOOIIEM.

Henpr wu3ydenuss yuyeOHoro mnpeamera «buosorus» Ha yriayOia€éHHOM
YpPOBHE — OBJIaJIeCHHE OOYYaloIUMHCS  3HAHUSIMU O  CTPYKTYpHO-
(GYyHKUMOHANBHOW  OpraHU3allid  JKMBBIX CHCTEM pPa3HOr0 paHra u
MpUOOpETEHNE YMEHHI UCOIb30BaTh 3TU 3HAHUS B (DOPMUPOBAHUM UHTEpPECA K
omnpenenéHHon obsactT TMPodeCCUOHAIBHOW JESATEIbHOCTH, CBS3aHHOU C
OuoJsiormed, WJIM K BbIOOPY Y4YEOHOTO 3aBejeHUs ISl MPOJAOJKEHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

JlocTxkeHne 1enu u3ydeHuss yuyeOHoro mnpeamera «buonorus» Ha
yIiyOJEHHOM ypOBHE 00€CTIeUNBAETCS PEHIEHUEM CIEIYIOLIUX 3a]a4:

OCBOEHHE OOy4YalolIUMHUCS CHCTEMbl OHOJIOTUYECKMX 3HAaHUU: 00
OCHOBHBIX OHOJIOTHYECKUX TEOPHSX, KOHIENIMIX, THUIOTe3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX M TpaBujaX, COCTABISIOIIUX COBPEMEHHYIO €CTECTBEHHO-
HAy4yHYI0 KapTHHY MHpa; O CTPOCHHH, MHOrOOOpa3suu U OCOOEHHOCTSIX
OMOJIOTHYECKUX CHUCTEM (KJIETKA, OpraHu3M, MOMYJSAIUs, BHUI, OHMOTeOIeHO3,
o6uocdepa); O BBIJAIOIMIMXCS OTKPBITUSX U COBPEMEHHBIX HCCIICIOBAHUSIX B
ouojoruu;

O3HAaKOMJIEHHUE OOYy4YaloIIMXCAd C METOJaMU TO3HAHUS >KHUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMH  METOJIaMH OHOJOTMYECKUMX HayK (MOJIEKYJISIpHOU W
KJIETOYHOM OHMOJIOTUH, SMOPHUOJOTUM U OWOJIOTMM PA3BUTHSA, TE€HETUKH H
CEeJNIeKIMH, OHOTEXHOJOTMM W CHUHTETUYECKOW OMOJIOTUH, NaJICOHTOJIOTHH,
AKOJIOTMH); METOJAMH  CaMOCTOSATEIBLHOTO TMPOBEACHUS OMOJOTUYECKUX
UCCJIeIOBaHU B JabopaTtopum W B mpupojae (HaOMoAeHHE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);



OBJIAJICHHE OOYYAIOIMIMMHUCS YMEHUAMH: CaMOCTOSITEIIBHO HAXOAWTh,
aHAJIM3UPOBATh M UCIIOJIB30BATh OMOJOTHYECKYI0 MH(OPMAIIHIO; TTOIB30BATHCS
OMOJOTMYECKONH TEPMHHOJIOTHEH M CHMBOJUKOI; yCTaHABIUBATH CBA3b MEXKIY
pa3BUTHEM OWOJOTHU W COIMATBHO-DKOHOMUYECKUMH W JKOJOTHYECKUMU
mpo0JeMaMu YeJ0BEYECTBA; OLEHUBATH MOCIEICTBUS CBOEH NEATEIBbHOCTH I10
OTHOIIICHUIO K OKpY)Karoued HpUPOJHON cpefie, COOCTBEHHOMY 3J0POBBIO U
3II0POBBIO0  OKPYXAIOIIWX JIIOJIeH; OOOCHOBBIBATH M  COONIOAATH MEPhI
npoUIakTUKU UH(EKITMOHHBIX 3a00JIeBaHUMN, TTPaBUIIa MOBEACHUS B TPUPOJIE
u oOecrieyeHus  0€30MaCHOCTH  COOCTBEHHOW  KU3HEACATEIBHOCTA B
YpE3BBIYAMHBIX  CUTyalMsIX TPHPOAHOTO M  TEXHOTEHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHBIC HAYUYHBIEC OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYaIOIMIUXCS  WHTEUICKTYadbHBIX W  TBOPYECKUX
CIIOCOOHOCTEW B TIPOIIECCe 3HAKOMCTBA C BBIAAIONIUMHUCS OTKPBITUSIMH H
COBPEMCHHBIMH HCCJICIOBAHUAMHU B OWOJIOTHH, PEIIaeMBIMU €10 TPOoOIeMaMH,
METOA0JIOTUEN OHOJIOTUYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUSI
OKCIIEPUMCHTAIBHBIX ~ HCCICAOBAaHWM, peIIeHUS OWOJOTHYECKHX  3ajad,
MOJEIIUPOBAHUS OMOJIOTHYECKUX 0OBEKTOB U MPOIECCOB;

BOCITUTAHNE Y 00YJaIONUXCs IIEHHOCTHOTO OTHOIIECHHUS K KUBOW MPUPOIE
B IICJIOM M K OTHCIbHBIM €€ OOBeKTaM U SBJICHHUAM; (OPMHUPOBAHUE
AKOJIOTHYECKON, TCHETHUECKOW TPaMOTHOCTH, OOIIEH KyIbTYphl TIOBEIACHHS B
MIPUPOJIC; MHTETPAIN €CTECTBEHHO-HAYYHbBIX 3HAHUH;

npuoOpeTeHNne OO0YyJYaIOIMHUMHUCS KOMIIETCHTHOCTH B palOHAIBLHOM
MPUPOJONOIB30BAHUM (COOJIO/IEHNE TPABWII MOBEACHUS B IMPHUPOJIE, OXPAHbI
BHUJIOB, JKOCHCTEM, OuOC]ephl), COXpPaAaHEHHH COOCTBEHHOTO 370pOBBS U
3MI0POBbS  OKpyXaromux Jrojed  (coOmromeHuss Mep  NpoUIaKTHKU
3a00JIEBaHHH, oOecrieyeHue 0e30IMacHOCTH YKU3HEICATCIbHOCTH B
YPE3BBIYANHBIX CUTYAIUSIX TPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
WCTIOJIb30BaHUs OMOJIOTUYECKUX 3HAHUN U YMEHUHN B MOBCEIHEBHOMN KU3HU;

CO3JaHME yCIOBHM JJI1 OCO3HAaHHOIO BbIOOpa  0O0yYarolMMHUCH
VHIUBUTYAJIBHOMN oOpazoBaTeabHON TPaCKTOPUH, CIIOCOOCTBYIOIIEH
MOCJEYIOUEMY MPOPECCHOHATBHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyJIbHBIMA WHTEPECAaMH U IOTPEOHOCTSIMH PETHOHA.

OOmiee 4YMCIO 4YacoB, OTBEJAEHHBIX Ha M3y4YeHUE OHOJIOTMU Ha
yIIIyOJIEHHOM YPOBHE cpefHero ooriero oopasoBanusi, cocrasiseT 204 yaca: B
10 xmacce — 102 ygaca (3 yaca B Henenmo), B 11 kimacce — 102 vaca (3 yaca B
HEJIETIIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB U CPEACTB OOyUYEHHUS OMOJIOTHU
OCYUIECTBJISIETCS C YYETOM CrienU(UKU €ro CoAep>KaHus U HAIpaBICHHOCTU Ha
IPOJOJDKEHUE OMOJIOTMYECKOr0 O00pa3oBaHUs B OPraHU3alUsAX CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s3aTenbHBIM  yCIOBUEM MPU OOy4YeHMHM OWOJIOTMM Ha YIIIyOJIEHHOM
YPOBHE SIBJIICTCSI MPOBEIACHUE JIAOOPATOPHBIX M MpaKTHUEeCKUX pador. Taxxke
ydqacTue  OOydYaromuxcsi B BBIIIOJIHGHHMM  TPOCGKTHBIX M Yy4eOHO-
UCCJIeIOBATENLCKUX pPaldOT, TEMaTUKa KOTOPBIX OMNPENEISeTCs Y4YHUTeleM Ha
OCHOBE HWMCIOIIMXCS MaTEePHATBHO-TEXHUYCCKUX PECypCOB U MECTHBIX
IIPUPOIAHBIX YCJIOBH.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

ConeprxaHne TporpaMmbl, BBIIETIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyjiapcTBeHHoi utoropoit arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas Ouojoruss — KOMIUIEKCHass Hayka. Kpartkas wucropus
pa3BuUTHs OuoJiornH. buonormyeckue Haykd M W3y4aeMble UMHU MPOOJIEMBI.
@yHAaMEHTAIbHBIC, NPUKIAAHBIE W TIOMCKOBBIE HAy4HBIE HCCICHOBAaHUS B
OHMOJIOTHH.

3HaueHue Ouonorud B (HOPMHPOBAHMH COBPEMEHHOW €CTECTBEHHO-
Hay4yHOU KapTuHbl mupa. IIpodeccun, cBsizanHble ¢ Ouonorued. 3HayeHuUe
OMOJIOTUM B NPAKTUYECKOM JEATENBHOCTH YEJIOBEKA: MEAMIIMHE, CEIbCKOM
XO034MCTBE, TPOMBIIIJIEHHOCTH, OXPAaHE MIPUPOIBI.

JlemoHCcTpauun

[Toptpetsi: Apucrtorens, Teodpact, K. Jlunnein, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Menaens, B. U. Bepuanckuir, . II. IlaBnos, U. U.
MeunuxoB, H. W. Basunos, H. B. Tumodees-Pecosckuit, Ixx. Yorcon, O.
Kpuxk, . K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJNIOTMM C APYrMMHU HaykKamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ’)KuBble cucTeMbl U MX U3yYCHUE

XuBble cucTeMbl Kak IpeaMer u3ydeHusi Ouosoruu. CBOWCTBA KUBBIX
CUCTEM: E€IMHCTBO XHWMHMYECKOTO COCTaBa, AUCKPETHOCTb M ILEIOCTHOCT,
CIOKHOCTh U YNOPAIOYEHHOCTH CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3aLHs,
CaMOBOCIIPOM3BEEHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPOBHH OpraHu3aluy JKHUBBIX CHCTEM: MOJICKYJIAPHBIA, KJIETOYHBIN,
TKAHEBbIM,  OPraHU3MECHHBIM,  MOMYISLMOHHO-BUAOBOM,  SKOCHUCTEMHBIN
(buoreoneHotnueckuit), ouochepusiit. Ilpoueccrl, mpoucxoasnue B >KUBBIX
cucteMax. OCHOBHbIE MPU3HAKHU >KUBOro. JKu3Hb Kak opMa CyliecTBOBaHUS
Marepun. Haykm, w3ydaronme KUBBIE CHCTEMBI Ha Pa3HBIX YPOBHSX
OpraHHU3aLHH.

N3yuenue xuBbx cucteM. Meroasl Ononoruueckoil Hayku. Habmnroaenue,
U3MEpPEHNE, DOKCIEPUMEHT, CHCTeMaTu3anus, MeraaHanu3. Ilomatue o
3aBUCUMOW W HE3aBUCUMOW TmepeMeHHOo. IlnanupoBanue »skcnepuMeHTa.
[locTanoBka u npoBepka runore3. Hynesas runotes3a. [lonstue BoIOOpKU U €€
JI0CTOBEpHOCTh. Pa3Opoc B Ouosiornueckux AaHHbIX. OIeHKa TOCTOBEPHOCTH
NOJIYYEHHBIX PE3yJbTaTOB. [[pUUMHBI NCKaXEHUs PE3yNbTATOB 3KCIIEPUMEHTA.
IToHsTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuupbr 1 cxembl: «OCHOBHBbIE MPU3HAKU >XKU3HW», «buonormyeckue
cuctembl», «CBOWCTBa JKMBOM MaTepum», «YPOBHHU OpPraHU3alMMU KUBOU
npupoab», «CTpoeHue KMBOTHOM KIETKW», «TKaHU KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEYECKOTO opraHuzMay», «buoreonenos», «buochepar, «Meromabt
U3Y4EHUS )KUBOU IIPUPOIBIY.

O6GopynoBanue: J1abopaTtopHoe oOOpyaOBaHUE JJIsI  MPOBEICHUS
HaAOJI0ICHU, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckass padora «JVicronb30BaHME pPA3IUYHBIX METOJOB IpHU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosorust KJIeTKu



Kierka — cTpykTypHO-(pyHKIMOHaNbHAs eauHuua >kuBoro. Hcropus
OTKpbITUsA KieTKU. Pabotrel P. T'yka, A. JleBenryka. Kierounas teopus (T.
[lIBanH, M. Illneiinen, P. BupxoB). OCHOBHbIE TOJIOXKEHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroapl MOJEKYJSPHOH W  KJIETOYHOW OWOJOTHU: MHKPOCKOIIHSI,
xpomatorpadus, 31eKTpoPopes, METOJ MEUEHBIX aTOMOB, AU(QepeHIInaTbHOe
neHTpudyrupoBanmne, KylIbTUBHPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emoxk.  DIEKTpOHHAass  MUKpockomus. Kowugokanvnas — MUKpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JleMmoHCcTpauumn

IToptpetsr: P. I'yk, A. Jleenryk, T. LllIBann, M. lllneiinen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxembl: «CBETOBOM  MHUKpPOCKOI»,  «DIEKTPOHHBIM
MUKpPOCKOI», «IcTopHs pa3BUTUS METOI0B MUKPOCKOIIAM.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl PaCTUTENIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IpakTnueckass padora «l3ydeHue METOJOB KJIETOUYHON OMOJIOTUU
(xpomarorpadus, saekrpodopes, auddepeHImaIbHOe HEHTPUPYTUPOBAHMUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHYECKHAN COCTaB KIETKA. Makpo-, MUKPO- U YIBTPAMUKPOIIEMEHTHI.
Bonma n €€ ponb Kak pacTBOPHUTENS, pEareHTa, y4acTUE B CTPYKTYPUPOBAHHUH
KJIETKH, TEIUIOPEryJsiui. MuHepalibHbIe BEIIECTBA KIETKU, UX OMOJIOrHYecKas
poJib. POJIb KATHOHOB M AaHWOHOB B KJIETKE.

Oprannyeckue BeleCcTBa KIETKU. buosormyeckue mnoauMmepsl. benku.
AMHWHOKUCIIOTHBI cocTaB  OenkoB. CTpPyKTypbl OEITKOBOM  MOJIEKYJIBI.
[lepBuunas cTpykTypa Oenka, NENnTUAHAas CBsI3b. BTopuuHasg, TpeTuyHas,
YyeTBepTUYHAsI CTPYKTYyphl. Jlenarypamus. CoiictBa 6enkoB. Knaccudukaims
6enkoB. buonorndeckue pyHkuuu 0enKoB. [lpuonsi.

Yrnesoapl.  MoHOcaxapuabl,  AUCaxapuabl,  OJIATOCAaxXapuibl U
nonucaxapuabl. OOWMKA TIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBA
yriieBo10B. buonornyeckue GyHKIIMU yriIeBOIO0B.

Jluupel.  TmapodunbHO-THIpOdOOHBIE  cBoMicTBa.  Kiaccudukarus
munuaoB. Tpurmuuepuasl, pochoaunuasl, BOCKH, cTepouibl. buonorunueckue
¢ysxunu munuaoB. O6mue cBOKWCTBa OMOJIOTMUECKMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, MTOJTYTPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK u PHK. Ctpoenne HyKI€MHOBBIX KHUCIOT.
Hyxneorunpl. [Ipunnun kommiementapaoctu. [lpaBuio Yapradda. Ctpykrypa
JHK — nBoiiHas cnupaib. MecTOHaxoXJeHue U OuosIorudeckue (QyHKIUU
JIHK. Buaet PHK. ®yukuuu PHK B kietke.

Ctpoenue monekysbl AT®. Makposprudeckue cBia3u B Mojiekysie ATO.
buonornueckue pynkinuu AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, X PYHKIIUU
B KJeTke. /[pyeue uyxneosuompugpocgpamor (HT®D). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrpykTypHas  Ouonorusi:  OMOXMMHYECKME U OWodu3nyeckue
UCCJIEIOBAHUSI COCTaBa W NPOCTPAHCTBEHHOM CTPYKTYphl OHMOMOJIEKYII.
Mooenuposanue cmpykmypol u  Qyukyu OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepnolii  ouszatin  u  opeaHuueckuii cumme3s OUOMONEKYL U UX
HenpupoOHbIX AHAI0208.

JdemoHcTpanuu



[Toptpersr: JI. Ilomuur, Ix. Yorcon, ®. Kpuk, M. VYwuikunc, P.
Opankiul, ©. Canrep, C. IIpy3unep.

Juarpammel:  «PacnpeieneHne XHMHYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW IPUPOIEH.

Tabmuupr u cxemsl: «llepruognyeckas TadaMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BOJIbI», «BemiecTBa B cocTaBe opraHu3MoBy, «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl OEIKOBOW MONEKYJb, «CTpoeHHE MOJIEKYI
yIaeBoAoBy», «CTpoeHue MOJEKyN JIMNHAO0B», «HYKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne MosneKybsl ATO».

O6opynoBanue: XUMAYECKAsI OCYAa U 000PYI0BaHNUE.

JlaGopaTtopnass pabdora «OOHapyxeHHEe O€JIKOB C  IOMOIIBIO
Ka4E€CTBEHHBIX PEAKLIAI.

JlabopaTopnass pabdora «lcciegoBaHne  HYKJIEMHOBBIX  KHCIOT,
BBIJICJICHHBIX M3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKUUH KJICTKH

Tunel KJIETOK: 3yKapuOTHYecKas U Mpokapuotruyeckas. CTpPyKTYpHO-
(yHKUIHOHATBHBIE 00Pa30BAHUS KIETKU.

CrpoeHue mpokapuoTHYECKOM KieTkH. KilerouHas cTeHka Oaktepuil u
apxeii.  OcoOEHHOCTH  CTpO€HHUs  TeTepoTpoHOM U aBTOTPOHOMN
MPOKAPHOTUYECKUX KIETOK. MECTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenne ¥ (QPYHKIIMOHMPOBAHHWE  JYKAPUOTHYECKOM  KIIETKH.
[Ina3zmatnueckas memOpana (masmanemma). CTpykTypa IUIa3MaTHYeCcCKOR
MeMOpaHnbl. TpaHCHOpT BEIIECTB 4epe3 IUIA3MaTHYECKYyl0 MeMOpaHy:
naccuBHbId (muddy3us, obneruénnas auddysus), akTUBHBIN (NEPBUUYHBIA U
BTOPUYHBINA aKTHBHBIM TpaHcnopT). [loxynponunaemocts MmeMOpansl. PaboTa
HaTPUI-KaJIMEeBOr0 Hacoca. DHAOLUUTO3: MUHOIMTO3, (ParouuTo3. DK30ILUTO3.
Knerounass crenka. CTpykTypa M (QYHKIMU KIETOYHOW CTEHKU PACTEHUU,

rpuOOB.
[utonnasma. I{uro3onb. IluTockener. JIBMXKEHHME  IIUTOILIA3MBL.
Opranoujpl KJICTKH. OnnomeMOpaHHbIE OpTaHOU/TbI KJICTKHU:

supomnazmaruueckas cetb (IIIC), anmapat ["'onbkH, TM30COMBI, UX CTPOEHUE
1 (pyHkuu. B3auMocBs3b OTHOMEMOpaHHBIX OPraHOMAOB KieTKU. CTpoeHue
IPaHYJSIPHOTO peTUKyiayma. Mexanuzm nanpaenenus 6enxos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpaHyssipHbIii)
AHAOIUIA3MaTHUECKUil peTukyiayMm. CekpeTropHas QyHKus annapara ['oybaxu.
Moouguxayus 6enkos 6 annapame I onvoxcu. Copmuposka benxos 6 annapame
Tonvoorcu. TpaHCOPT BELIECTB B KiETKE. Bakyoin pacTUTENbHBIX KIETOK.
Knerounsiit cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpPraHOWIbl  KJIETKUA: MMTOXOHJIPUHM, TUIACTHU[IBI.
Ilpoucxoocoenue  mumoxonmoputi  u  naacmuo.  Cumobuocenez  (K.C.
Mepeorckosckui, JI. Mapeynuc). CtpoeHue u (GYHKIIUH MUTOXOHJAPUNA U
iactu. [lepBuyuHbie, BTOPUYHbBIE U CIOKHBIE TUIACTUIBI (POTOCUHTE3UPYIOLIUX
3YKapHUOT. XJOPOIJIACThI, XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpanubie  opranouwnabl  kietku  CTpoeHue ©u  (QyHKUMH
HEMEMOpaHHBIX  OPraHOWAOB  KJIEeTKU. Pubocombl.  Ilpomesxcymounvie
Gunamenmor. MukpoduiiaMeHTsl. AKmuHogvle Mukpoguiamermol. MpIIICUHBIC
KJIETKU. AKMUHOBble KOMHOHEHMbl HeMbluleyHblX Kiemok. MHUKpOTpyOOUKH.
Knerounsiii uentp. CrpoeHue U JBH)KEHHE IKIYTUKOB M PECHUYEK.
MukpoTtpyObouku 1uTomnasmel. Llentpuons. berku, accoyuuposauHvie ¢
Muxkpoghunamenmamu u Mmukpompyboukamu. MomopHvie benxu.



Snpo. Obonouka siapa, XpOMaTHH, KaprOILIa3Ma, SIIPBIIIKUA, UX CTPOCHHE
u ¢yHKIuH. SnepHsiit 6enKoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacmooKeHNe
XpomMocoM B uHTep(dasHOM snpe. Dyxpomamun u eemepoxpomamun. bemku
XpOMaTuHa — THUCTOHBI. JJunamuxa s0epHot ob6onouku 6 mumose. Aoephviil
Mpascnopm.

Kierounsle BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIIETOK
AYKapHuoT (PaCTUTEIbHOM, >)KUBOTHOM, TPUOHON).

JleMmoHCcTpauumn

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupl n cxempl: «CTpOEHHE 3YKAPUOTHYECKON KieTkn», «CTpoeHue
KUBOTHOM  KIeTkW», «CTpoeHHe pAaCTHTENbHOM KIEeTKW», «CTpoeHue
MUTOXOHIPHUM», «Aapo», «CTpoeHrEe NpOKAPUOTHIECKON KIETKM.

O0opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl PacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIPENapaThl OaKTEPUAIbHBIX KIETOK.

JlabopaTopHass padora «l3ydyeHHe CTpPOEHUS KIETOK pPa3IMYHbIX
OpraHU3MOB).

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHON MEMOPAHBD».

JlabopaTopHas pabdora «lccnemoanue miuazmMonm3a U JEIUIa3MOJIA3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckass padora «/3yueHue JBWKEHHS LUTOIUIA3MbI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccuMWIALMS YW JIUCCUMIUIALIMS — JIBE CTOPOHBI MeTaboim3Mma. THIibl
oOMeHa BeHIECTB: aBTOTPO(MHBIA U TreTepoTpodHBIMN. YyacThe KuUCIOpoaa B
OOMEHHBIX Ipoleccax. JHEPreTUUECKOe O0ECreYeHUe KIIETKU: MpEeBpalIeHUuE
AT® B o00meHHBIX mnponeccax. {OEpMEHTATHBHBIM XapakKTep peakiui
KJIETOYHOrO0 MeTabonn3ma. DepMEeHThl, UX CTPOCHHE, CBOMCTBA U MEXAaHHU3M
neictBuda. Kodepmentel. OTinuus  (QEepMEHTOB OT  HEOPTraHUYECKUX
KaTajn3aTopoB. benku-akTUBATOPbl U OCNKU-UHTHOUTOPHL. 3aBUCUMOCTH
CKOPOCTH (DEPMEHTATUBHBIX PEAKIUI OT Pa3IM4HbIX (PAKTOPOB.

IlepBu4HBIM CHUHTE3 OPraHUYECKUX BEIIECTB B KIETKE. POTOCUHTES.
AHOKcuceHHbIl U oKkcuceHHvll pomocunmes y baxkmeputi. Ceemocobuparowjue
nuUSMeHmvl U NUSMEHMbl pPeaKyuoHHo2o yewmpa. PoOib XJIOPOILIaCTOB B
nporecce ¢poTocuuTe3a. CBetoBas u TeMHOBas (pa3sl. Pomoovixanue, Cs., Ca. u
CAM-munsvt  ¢pomocunmesa. IlpomyktuBHOCTH  (oTocuHTe3a. Brmsawme
pazIMuHbIX (PaKTOPOB HA CKOPOCTh POTOCUHTE3A. 3HAUEHUE (DOTOCUHTE3A.

XEMOCHHTE3. Pa3Hoob6pasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUpPYIOIIUE OAKTEPHH, Kelle300aKTepuu, cepoOaKTeprn, BOJOPOIHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxkenus. [IpoaykTbl OpoxkeHUs U ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTETN OOJIe3HEH.

AspoOHBIe OpPraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroButenbHBIM dTan. [NWMKOIU3 — OECKUCIOPOJHOE PpAaCIICTUICHUE
TJIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIIETOYHOE JbIXaHue. Poib MUTOXOHIpHUM
B Ipolieccax  OMOJOTHYECKOro  OkucieHusa. Llukinueckue  peakuuu.
OxucnutensHoe (ochopuiupoBanme. Iuepeus MeMOPAHHO20 2paoUeHma
npomonos. Cunumes AT®. paboma npomonnoi ATD-cunmasvl. [IpenmyiecTra
a’poOHOro myTH OOMEHa BELIECTB IMepea  aHa’pOoOHBIM. DPGHEKTUBHOCTD
AHEPreTUYECKOro 0OMeHa.



JleMmoHCcTpauumn

[Hoprpetsr: [Ix. [Tpuctim, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuupr u  cxembl:  «@POTOCUHTE3», «DHEPreTHUYECKHl OOMEH»,
«buocuntes 6enka», «Ctpoenue pepmMeHTa», « XEMOCHHTE?Y.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, 000pynoBaHue U1t
MIPUTOTOBJIEHUS IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass padora «l/3yueHue KaTaIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIITa3bl WU KaTajaasbl)y.

JlabopaTopnass paGora «l3yuenue (epMEeHTATUBHOTO pacCIlEIICHHS
MEPOKCHUA BOJIOPOJA B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopnass pabGora «CpaBHeHue mporeccoB (OTOCHHTE3a H
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KJIeTKe

Peakuuum wmatpuyHoro cuHTe3a. lIpHMHIMO KOMIUIEMEHTAPHOCTH B
peakuMsIX MaTpUYHOrO CHHTE3a. Peannszanus HaciaeACTBEHHOW HH(OpMaLUU.
I'eneTnueckuit ko, ero ceorcrea. Tpanckpunuus — Matpuunbiil cuare3 PHK.
[IpyHUUIIBI ~ TPAHCKPUMIMHU:  KOMIUIEMEHTAPHOCThb, AHTHUIAPAJUICIBHOCTD,
acuMMeTpu4HOCTh. Co3pegsanue mampuunvix PHK 6 sykapuomuueckot kiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanel. Yyactue tpaHcnoptHeix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoawpoBanue amMuHOKUCIOT. Pounb
pubocoM B OMocHHTE3E OerKa.

Cogpemennvie npeocmasnenus o cmpoenuu eenog. Opranuzanusi reHoma y
MIPOKApHOT U 3YKAapUOT. Peryndiuus akTHBHOCTH I'€HOB Y MpokapuoT. ['unoresa
oniepona (®@. XKako6, XK. Mano). Mozrexynaprvie mexanusmvl IKCNpeccuul 2eH08
y aykapuom. Ponb Xxpomamuna 6 pezyrayuu pabomsl 2enog. Perymsuus
0OMEHHBIX MpoueccoB B kieTke. Kiierounslii romeocTas.

Bupycel — HekjeTouHble (QOpPMBI JKU3HU M OOJIMTaTHbIE Mapa3HTHI.
CtpoeHue TpPOCTBIX M CIOXHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwtit yukn J[HK-cooepocawux eupycos, PHK-codepocawux eupycos,
boaxmepuogpacos. Obpammuas mpaHcKpunyus, peeepmasa, UHmezpasda.

BupycHbie 3a0oneBaHus 4YeloBeKa, JKUBOTHbIX, pacteHuid. CIIN/,
COVID-19, conmanbHbie 1 MEAUIIMHCKHIE MTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz b6orvuux maccusos («bigdata»)
CMPYKMYPHLIX Ouonio2udeckux oOanHvlx. Hanomexnonoeuu 6 oOuonocuu u
meduyune. Ilpoepammupyemvie @ynkyuu oenxos. Cnocobvt Odocmasxu
JleKapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. N. IBaHOBCKUM.

Ta0bmumer m  cxembl: «buocuHTe3 Oenka», «l['‘eHeTHUECKHMH KOO,
«Bupycoy», «baktepuodarm.

IIpakTnueckas padora «Co3nanre MOAEIN BUPYCA».

Tema 8. 7/Ku3HeHHbI UKJ KJIETKHU

Knerounslii numki, ero mepuoabl W perymsuusa. Wurepdaza w1 MuTO3.
OcobOeHHOCTH MPOIECCOB, MpoTeKaromux B uurepdasze. [loaroToBka KIeTku K
nenenuto. IIpecunrternueckuii  (MOCTMUTOTHYECKUN), CHUHTETHYECKUH U
MOCTCUHTETUUECKUHN (TPEMUTOTUYECKUI) EPUOIbI HHTEP(DA3BI.

Marpuunbii cunre3 [JHK — penmmkanus. [Hpuaouns! perumkannn JTHK:
KOMILIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBI CHUHTE3, AHTUIAPAJUICIBHOCTD.



Mexanusm permkauuu JJTHK. Xpomocomel. Ctpoenne xpoMmocom. Tenomepsl U

TeoMepaza. XPOMOCOMHBIA HA0Op KIETKHM — KapwoTull. JIWIUIOWAgHBIA U
raruiouHbI  Ha0Opel XpoMocoM. ['oMosormusble XpomocoMbl. [lonobie
XPOMOCOMBI.

lenenue kinetku — Muto3. CTaguu MUTO3a U TMPOUCXOMSIIME B HUX
rpouecchl. Tunbl Muto3a. Kapruokunes u HUTOKUHE3. bronornyeckoe 3Ha4eHUE
MHTO34.

Perymsanua MutoTrueckoro nukia Kietku. [Iporpammupyemast kiaeTouHas
ru0esb — arnomnTo3.

Krnerounoe siapo, Xxpomocombl, (GyHKIIMOHANIbHAS T€HOMHUKA. Mexanusmol
npoaugepayuu, ouppepenyuposxu, cmapenus u euderu xiemox. «lL{ugposas
K1emKkay» — ououHgopmamuyeckue mooenu QyHKYuoOHUpOoBaHus KiemxKu.

JemoHCcTpauun

Tabnuiel u cxeMbl: «KU3HEHHBIH LUK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Permmkanus JJHK.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparsl: «MHTO3 B
KJIETKaxX KOPEUIKa JIyKa».

JlabopaTropnass  pabdora  «/3yueHnme XpoMOCOM Ha  TOTOBBIX
MHKponpenapaTax».

JlaGopaTtopnass pabora «HaOmogeHue MuTO3a B KIETKAaX KOHYMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKPOIIpENaparax).

Tema 9. CTpoenne u GpyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OJTHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTpPOEHUST U  JKU3HEACITENBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrtepuu, apxeu, OJHOKIECTOYHbIE TPHUOBI, OJHOKIETOYHBIE
BOJOPOCIH, APYTUE NPOTUCTHI. KOJIOHMAaNbHbIE OpTaHU3MBI.

B3anmocCBsA3p 4YacTel MHOTOKIETOYHOTO OpraHu3ma. [KaHW, OpraHbl U
cucTeMbl opraHoB. Opranusm Kak €IuHOE 1enoe. ['omeocTas.

Tkanu pacrenuii. Tunbel pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHas,
MMOKPOBHAs1, MPOBOJALIAsl, OCHOBHAs, MeXaHu4yeckas. OCOOEHHOCTH CTpOEHUS,
(yHKUMN 1 pacONIOKEHUs TKAaHEH B opraHax pacTeHUM.

TkaHM KMBOTHBIX U YEJIOBEKA. THUIIbI )KUBOTHBIX TKAHEW: SNUTEINAIIbHAS,
COEIMHUTENbHASA, MbllIeYHas, HepBHAsA. OCOOEHHOCTH CTPOEHHUS, PYHKUUN U
PACIIOJIOKEHUS TKAaHEN B OPraHaXx KMBOTHBIX U YEIOBEKA.

Opransl. BereratnuBHble U reHEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CUCTEMBI OPTraHOB >KMBOTHBIX M 4elloBeKa. DyHKIIMM OpPraHOB M CHUCTEM
OpraHoB.

Onopa tena opranuzmoB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOUYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyXHblid 1 BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIB>KeHWE OpraHu3MoB. JIBMKEHME OJHOKIETOYHBIX OPraHU3MOB:
aMEOOoMIHOE, )KTYTUKOBOE, PECHUYHOE. J[BUKEHUE MHOTOKJIETOUHBIX PACTEHUN:
TPONU3Mbl M HACTUHU. J|BU)KEHHWE MHOTOKJIETOYHBIX >XMBOTHBIX M YEIOBEKA:
MblleyHas cucreMa. Pediekc. CkeneTHble MBI U UX padoTa.

[Iutanue opranusmoB. llorjmomieHue BOABI, YIJIEKUCIOTO Tras3a |
MUHEpaJIbHBIX BEIIECTB pacTeHusMU. [lutaHue >kMBOTHBIX. BHyTpHumnosocTHoe
U BHYTPUKJIETOYHOE muileBapeHue. [luraHnue mNO3BOHOYHBIX KUBOTHBIX.
Otnensl  OUIIEBAPUTENBHOIO  TpakTa.  [luiieBapuTeNnbHBIE — HKEJE3BI.
[InmesapurenpHas cucTemMa 4eaoBeKa.



Jlpixanne opranu3moB. Jlpixanue pacteHnil. JlpIXaHue IKHBOTHBIX.
Huddysus razoB yepes3 NOBepXHOCTh kieTku. KoxkHoe apixanue. JlpixaTenpHas
noBepxHOCcTh. JKabepHoe U J€rouyHoe nbIxaHue. J[pIXaHHE MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHUE CTPOCHUS JIETKUX
II03BOHOYHBIX JKMBOTHBIX. /JlpIXaTenpHas CHCTEMa 4YeJIoBeKa. MexaHusm
BEHTWISILMNA JIETKUX Yy NTUL M MICKONMUTAOMMUX. Perynsuus apxaHus.
JIpIxaTenbHble 0OBEMBI.

TpaHcnopT BEmIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHncnopT BemIECTB y KUBOTHBIX. KpOBEHOCHas cucremMa M €€ OpraHbl.
KpoBeHOocHasi cucTemMa TIO3BOHOYHBIX JKMBOTHBIX U 4yenoseka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrm KpoBooOpamieHusi. DBOJIOLHOHHBIE
YCIOKHEHUSI CTPOEHUsS KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKWBOTHBIX.
Paborta cepaua u e€ perymnsuusi.

Brinenenne y oprannsmoB. Beinenenue y pacreHuil. Beinenenue y
*KUBOTHBIX. CokparurtenbHble Bakyosd. Opranbl BeiaeneHus. Ouibrpanus,
CeKpeuuss M O0OpaTHOE BCAChIBAHME KaK MEXaHWU3Mbl pabOThl OpPraHoB
BbleneHNA. CBsI3b TMOJIOCTM TeJa € KPOBEHOCHOM M BBIAEIUTEIBHON
cucteMamu. BplieneHue y NO3BOHOYHBIX JKMBOTHBIX M 4ernoBeka. [loukw.
Crpoenue u pyHKImoHpoBaHue HeppoHa. OOpa3oBaHKE MOYH Y YEIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3moB. Cropsl
OakTepuil M LMCTHl MNPOCTEHIIMX. 3alllUTa Yy MHOTOKJIETOYHBIX PacCTEHHH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMAYECKOU 3aIUThI. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX IPOU3BOIHBIE.
3ammTa opranusma ot OosesHeil. UMmyHHas cucrtema yenoBeka. KiieTouHblil u
IYMOpPaJIbHBbI UMMYHHUTET. BpOXXKIEHHBI U TPUOOPETEHHBIA CrIeHUPUIECKUI
MMMYHUTET. Teopusi KIOHaIbHO-ceJIeKTUBHOrO nMmyHurera (I1. Dpaux, ©. M.
bepuer, C. ToneraBa). BocnamutenbHble OTBETbl OpraHu3MoB. Pomb
BPOKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte u perynsumMss y OpPraHusMmoB. PazapaxumMocTts y
OJHOKJIETOYHBIX OpraHm3mMoB. Takcucel. PazgpaxkumMocTe W perynsuus y
pacTteHuil. POCcTOBBIE BEIECTBA U MX 3HAYEHUE.

HepBHasg cucrema u pediekropHas peryssiius y >KUBOTHbIX. HepBHas
cuctemMa M €€ OTHENbl. OJBOJIOUUMOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOM
CUCTEMBI Yy >KMBOTHBIX. OTIEIBl TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX.
Pednexc u peduiexkropnas ayra. bezycioBHbIe U yCIIOBHBIE pe(IICKCHI.

I'ymopanbHas perynsuns ¥ SHAOKPUHHAS CUCTEMA )KUBOTHBIX M YEJIOBEKA.
Kenme3pl SHOOKPMHHONW CHUCTEMBI M KX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMocBs3b HEpBHON M 3HIOKpUHHOW cucteMm. ['mnoranamo-runoduzapHas
cUCTEMA.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuupbl U cxembl: «OIHOKIETOUYHBIE BOJOPOCIN», «MHOTOKIETOYHbIE
Bojopocimy, «bakrepun», «lIpocreitmme», «Opranbl BETKOBBIX PACTECHUIN»,
«CuctemMpl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBbie cucteMbl», «CTpoeHue cTeOs»,
«CTpoeHue JIMCTOBOW IIIACTUHKNY», « TKaHU KUBOTHBIX», «CKEIET YeT0BEKay,
«IImmeBapurenbHas cucreMa», «KpoBeHocHass cucrema», «/lpixaTenpHas
cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHas cHUCTEMaY,
«BprgenurenbHas cucremay, « OHIOKpUHHAsA cucTtemay, «CTpOE€HHE MBIIILBD,
«AmmyHnurer», «KumeynonosoctHeie»y, «(Cxema TNHTaHUS  PACTECHUIN»,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THUIPBD»,



«CTpoeHue maHapuny», « BHyTpeHHee CTpOeHue JT0XKAEBOro yepBs», «HepBHas
cuctema poiO», «HepBHas cucrema narymkm», «HepBHas —cucrema
npecMmblkaromuxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MIIeKOUTaMuUX», «HepBHas cuctema yenoekay, «Peduexcy.

ObopynoBaHue: CBETOBOM MUKPOCKOT, MHUKPOIpEnapaThl OJHOKIETOYHBIX
OpraHU3MOB, MHKpOIIpENaparbl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HAaCEKOMBIX, UTJIOKOXKHUX, )KMBBIE IK3EMIULSIPbl KOMHATHBIX PAaCTEHUH, repOapuu
pacTeHUN pa3HbIX OTIEJNOB, BIAXKHBIE Ipenaparbl >KUBOTHBIX, CKEJIEThI
ITO3BOHOYHBIX, KOJUIEKUHMHU OECHO3BOHOYHBIX YHBOTHBIX, CKEJIET 4YEJOBEKAa,
o0opynoBaHuE MJI1 JEMOHCTPALMM TMOYBEHHOIO MW BO3JYIIHOIO IHUTAaHUS
pacTeHul, pacIeryieHUus] Kpaxmana U OeNKOB TOoJ JeHCTBHEM (DEpMEHTOB,
o0opyOoBaHUE MJis1 JAEMOHCTPAalMU OIBITOB IO W3MEPEHUIO KU3HEHHOU
€MKOCTU JIETKHX, MEXaHWU3Ma [IbIXaTEJbHbIX JABUKEHUH, MOJIEIH TOJOBHOTO
MO3Ta pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEW paCTECHUIN.

JlabopaTopHas padora «/3ydeHrue TKaHEN KUBOTHBIX).

JlabopaTopHas padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMHoOkeHUe M pa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecroiioe (BKJI0Yasi BEreTaTUBHOE) U
nonoBoe. Buabl 0ecrnosoro pa3MHOXKEHHA: TOYKOBAaHUE, CHOPYJISILMS,
(parmMeHTanuys, KIOHHPOBAHUE.

[TomoBoe pa3muoxkenue. [lomoBele KiIeTKH, WM rameTel. Meno3. Crtaanu
Mmenosa. [loBenenme xpomocom B Mmenose. KpoccuHrosep. buosormueckwnii
CMBICII MEH03a U TTOJIOBOIO Ipouecca. Meo3 U €ero MECTO B dKU3HEHHOM ITUKIIE
OpraHU3MOB.

[Ipen3aponpimieBoe paszButue. ['amerorene3 y KuUBOTHBIX. [losioBBIE
xene3bl. OOpa3zoBaHME UM pa3BUTHE MOJOBBIX KiIeTOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHue MOJOBBIX KIIETOK.

OmnoaoTBOpeHHE U HSMOPUOHATBLHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOAOTBOPEHUS: HApY)HOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE€ pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOPHUOJIOTHS —
HayKa O Pa3BUTUHU OPraHu3MoOB. Mopgocenes — oOna u3 2nasuvix npoobaem
ambpuonoeuu. Kownyenyus mopgocenos u mooderu mopgoeenesa. Craguu
AMOpHOreHe3a KUBOTHBIX (Ha mnpuMepe JArymku). [poOnenue. Tumbl
IpoOJneHus. /lemepmunuposannHoe U  HEOEePMUHUPOBAHHOe  OpobJieHue.
bracmyna, muner 6nacmyn. OcoOEHHOCTH ApPOOJEHUS MIICKOMUTAIOIIMX.
3apojbIlieBble  JUCTKU (TacTpysisinus). 3akiajgka OpraHoB W TKaHEW u3
3apOABIIIEBbIX JIUCTKOB. B3anMHOe BiIMSHUME YacTel pa3BUBAIOIIETOCS
3apojblla (AMOpHOHATIbHAS MHAYKIMS). 3aKiIa/iKa [JIaHa CTPOCHUS dKUBOTHOTO
KaK pe3yJbTarT MUEPAPXUUYECKUX B3aUMOJCUCTBUKA TE€HOB. BiusHue Ha
AMOPHOHATILHOE PA3BUTHUE PA3TMYHBIX (DAKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTamMOpuonaneubiii nepuon. Ilpsamoe u
HenpsiMmoe pas3BuTue. Pa3zButue ¢ metamop(do3oM y OECro3BOHOUHBIX U
MO3BOHOYHBIX JKUBOTHBIX. BHoliornueckoe 3Ha4eHHE MNPSIMOro M HENpPSMOTo
Pa3BUTHS, UX PACIPOCTPAHEHUE B pUpoAe. TUIbl pocTa )KUBOTHBIX. DaKTOPHI
peryJsiiud pocTa >KUBOTHBIX W uenoBeka. CTaauu MNOCTIMOPHUOHAIBHOIO
Pa3BUTHS Yy )KUBOTHBIX U yesoBeka. [lepuoasl ontorenesa uyenoneka. CrapeHue
U CMEPTh KaK OMOJIOrMYECKUE TPOLECCHI.

PazmHoxeHue u paszButue pactreHuil. 'ametodut u cnopodut. Meiio3 B
KU3HEHHOM IMKIJIe pacTeHuil. OOpa3zoBaHMEe CIOp B TMpoliecce Meio3sa.
'amerorenes y pacrenuil. OIUIOOOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX



OopraHu3MoB. J[BOHOE OIJIOOTBOPEHHE y LBETKOBBIX pacTeHnid. OOpa3oBaHue
Y Pa3BUTHE CEMEHH.

MexaHn3MBbl PETYIALNAA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHCcTpauumn

[Toprpetsr: C. I'. Hapammn, X. HInemasn.

Tabnumel 1 cxembl: «BeretatuBHoe pazmHOkeHHE», «Tumbl Gecrnoiaoro
pa3sMHOXKEHUD», «Pa3sMHOXEHHE XJIaAMUAOMOHAABDY, «Pa3sMHOXKEHUE BIIICHBDY,
«PasMHOXeHHMe  ruape», «Meno3», «XpoMocoMbl»,  «l'ameroreHesy,
«CTpoeHue ANLEKIETKN U CepMaTo30uaa», « OCHOBHBIE CTaUU OHTOI€HE3a»,
«IIpssmoe m Hempsimoe pasBuTtHe», «Pa3BuTHE MaKCKOTO KyKa», «Pa3Butune
capaHun», «Pa3zButme mArymkn», «lBOMHOE OIIONOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHHE CEMSH OJIHOAOJBHBIX M JBYAOJBHBIX PAaCTCHHII»,
«OKM3HEHHBIN 1MKJI MOPCKOM KamyCTbl», <«OKM3HEHHBIM LUK MXay,
«OKW3HEHHBIN TUKI TAMOPOTHUKA», <« KM3HEHHBIN IUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpPONpenaparbl SUIEKIETOK U
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKI.

JlabopaTopHass padora «l3yueHne CTpOEHHs TOJOBBIX KJIETOK Ha
TrOTOBBIX MHKpOIpenapaTax».

IIpakTnyeckass padora «BbIsIBICHUE NMPU3HAKOB CXOJACTBA 3apOJBIIIEH
IT03BOHOYHBIX )KUBOTHBIX).

JlabopaTopHass padora «CTpoeHHME OpPraHoB pPa3MHOKEHUSA BBICIINX
pacTeHu».

Tema 11. I'eHeTKa — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYHMBOCTH
OPraHu3MoB

Hcropust CTaHOBIIEHHUS W pa3BUTUSL T'€HETUKH Kak Hayku. PabGoter I
Menpnens, I'. ne ®pusa, T. Moprana. Poiab 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Padotel H. K. Konbiora, H. U. BaBunoBa, A. H. benosepckoro, I'.
J1. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS W CHUMBOJBL. | OMOJOTrMYHBIE
XPOMOCOMBI, AJJIENBHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA W
PELECCUBHBIN MPU3HAK, TOMO3UI0Ta, F€TEPO3UT0Ta, YUCTAsl JIMHUS, TUOPHUIBI,
reHotur, QeHotun. (OCHOBHBIE METOAbl TEHETHUKU: THOPHUI0JIOTHYECKUM,
LUATOJOTUYECKUI, MOJIEKYJISIPHO-TEHETUYECKHIA.

JlemoHCcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. .
Basunos, A. H. benozepckuit, I'. JI. Kapneuenko, 0. A. @®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTobl TeHETUKINY, «CXEMBbl CKPEILIUBAHUSI.

JlaGopaTtopnass paGora «Jlpo3oduna kKak OOBEKT T'€HETUYECKHUX

HUCCJICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH Menzgenss — 3akoH

eauHooOpazusi THUOPUIOB TMEpBOTO mMoKoyieHUs. I[IpaBuio AOMUHUPOBAHUS.
Bropon 3akoH MeHzenst — 3aKOH paclieIUIeHUs] TPU3HAKOB. L{uronornueckue
OCHOBBI MOHOTHOPHTHOTO CKpelTuBaHus. | MmoTe3a YuCTOThI raMeT.

AHanu3upymoliee CKpeIvBaHue. [TpomexxyTOouHbIN Xapaxkrep
HaclienoBaHus. PaclienieHre npu3HakoB IIPU HETOJHOM JJOMUHHUPOBAHUH.
HuruOpuaHoe ckpemuBaHue. Tpetwii 3akoH MeHzaenss — 3aKOH

HE3aBUCHUMOIO  HAcleOBaHUs  NpPU3HAKOB. LluTOnornueckue  OCHOBBI
TUTHOPUIHOTO CKPEILMBAHMUS.



CuemienHoe  HacienoBaHue npu3HakoB. PabGotet  T. Moprana.
CuerieHHOE HACJIEJOBAaHUE TE€HOB, HAPYIICHHE CLEIJICHUS MEXAY T€HAMH.
XpOMOCOMHAas1 TEOpHUSL HACIIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBI MEXaHU3M OIPEAEICHUS M0J1a. AyTOCOMBI
U TOJIOBBIE XPOMOCOMBL. ['OMOramMeTHbIM M TIE€TepOraMeTHbIM  IOJI.
I'eneTnueckas CTpyKTypa NOJIOBBIX XpoMocoM. HacnenoBaHune NpHU3HAKOB,
CLICIJICHHBIX C TOJIOM.

I'enotun kak wenoctHasg cucrema. llnedoTrponuss — MHOXKECTBEHHOE
JNEUCTBUE TeHa. MHOKECTBEHHBIN ajuleu3M. B3auMoAencTBUE HEaJUIEIbHBIX
reHoB. KommuiementapaocTs. Onuctas. [lonumepus.

['eHeTHUECKUI KOHTPOJIb PAa3BUTHUS PACTEHUM, KUBOTHBIX M YEJIOBEKA, a
TaKkKe (PU3NOJIOTUYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTHBHBIX (YHKITHI.
['eneTnyeckue MexaHU3Mbl CHMOMOTEHE3a, MEXAHU3Mbl B3aUMOJECUCTBHS
«XO3SIMH — Tapa3uT» U «XO35 MH — MHKpOOHMOM». |'eHeThyeckne acneKThl
KOHTPOJII U U3MEHEHHSI HACJIeICTBEHHOW HH(POPMALIMK B TOKOJICHUSIX KIETOK U
OpPTaHU3MOB.

JlemoHcTpauun

[Toptpetst: I'. Mennens, T. Mopras.

Tabmuupr u cxemsbl: «llepBbiii W BTOpoil 3akoHbl Menpaens», «Tperuit
3aKOH  Mengens»,  «AHaIM3Hpylolmee — ckpemmBaHue»,  «HemomHoe
JOMUHUpPOBaHUE», «CIEIUVICHHOE HAcCJeI0BaHWE NPHU3HAKOB y JIPO30(QUIb»,
«l'enetuka mnona», «Kapuotun denoBeka», «Kapuotum 1Ipo3oQpuib,
«Kapuotun nTunspy, «MHOXKECTBEHHBIM —aimenusm», «Bzaumonenctsue
TEHOB.

O6opynoBanue: MOJENb JJsl JEMOHCTpAlUMU 3aKOHOB €IUHOO0Opa3us
rMOpUIOB TMEPBOTO MOKOJEHUS W PpACUICIUICHHS MPU3HAKOB, MOJENb IS
JEMOHCTpALlUHA 3aKOHA HE3aBUCUMOI'O HACIJIEIOBAHUS NPU3HAKOB, MOJENb JJIA
JEMOHCTPALUH CLETUIEHHOTO HACJIEAOBaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKpornpenapar: «Jpo3zodumnay.

IIpakTuyeckas padora «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IPO30(DUIBD».

IIpakTuyeckas pabGora «/I3ydyeHue pe3ynbTaToOB  JUTHOPUIHOTO
CKpEUIMBaHUSA Y IPO30(DUIBD».

Tema 13. 3aKoOHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna u cpeasl npu (GopMupoBaHHHM (HEHOTHUINA.
N3meHunBOCTh mNpHU3HAKOB. KayecTBEHHBIE M KOJWYECTBEHHBIE TNPU3HAKH.
Buapl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

MoaudukanronHas HW3MEHYUBOCTh. Ponb cpensl B (opMUpOBaHUU
MOAU(DUKAITUOHHON W3MEHYUBOCTH. Hopwma peakuuun MpU3HAaKA.
Bapuanuonnsiii psg u BapuanuonHas kpuas (B. Moranucen). CoiicTBa
MOJAU(PUKALUOHHON U3MEHYUBOCTH.

I'erOoTHIIMUECKAA U3MEHYUBOCTD. CsBoiicTBa T€HOTHUITUYECKOU
W3MCHYMBOCTH. BHABI T€HOTHMIIMYECKOM HM3MEHYMBOCTH: KOMOWHATHBHAS,
MYyTalMOHHAs.

KomOunaTuBHas M3MeHYMBOCTb. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHOW W3MEHYUBOCTH. PoOJb KOMOMHATUBHONW W3MEHUYUBOCTH B
CO3/IaHUM TeHETHUYECKOTO pa3HoOOpa3usl B Ipejeax OJHOTO BHUA.

MyTanroHHas M3MEHYMBOCTh. BHUABI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HWHIYUMPOBAaHHbIE MyTaluu. SaepHbie U
HUTOIUIa3MaTuyeckue Myrtamuu. (ComMaTHUYeCKHMe ¢ TMOJIOBBIE  MYTallUM.
[IpyuvHBl BO3HUKHOBECHUS MyTaluid. MyTareHsl U WX BIWSHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTH MYTAIIMOHHOTO MpOIEecca. 3aKOH TOMOJIOTHYECKUX PSJOB B
HacnencTBeHHo# nu3menunBocty (H.M. BaBunos). BHesinepHas u3MEHYUBOCTD U
HACJIEJICTBEHHOCTb.

Onucenemuxa U OdNUSEHOMUKA, PONb INUSEHEMUYEeCKUX (aKmopos &
HACN1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JlemoHCcTpauumn

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

Tabmuubr uw  cxembl: «Bunmbl wm3meHumBOCTHY, «MoauduKannoHHas

U3MEHYUBOCTHY, «KomOunaTnBHAs W3MEHYMBOCTB, «Merio3y,
«OnnonorBopenue», «l'eHeTudeckue 3a0oJjieBaHUA  4eloBeKay, «Bumsl
MYyTaLHAN».

OO6opynoBanue: KUBBIE U TepOapHbIC YK3EMIUIIPhI KOMHATHBIX PacTCHH,
pucyHku (poTtorpaduu) >KMBOTHBIX C PA3IMYHBIMHA BUIAMH H3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJU(DUKAIIMOHHOW UW3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psjga Hu
BAPUALIMOHHOW KPUBOW».

IIpakTnueckass padora «Myrtauun Yy Jpo3oduiasl (HaA TOTOBBIX
MUKpOITpenapaTax)».

Tema 14. I'eneTuka yesi0BeKka

Kapuorun uenoseka. MexayHapoiHas mporpaMma UCCIIeIOBaHUSI T€HOMA
yenoBeKa. MeToabl H3Yy4YEHUsS] TEHETUKM 4YEJOBEKA: TIE€HEaJOTMYeCKUM,
OJIM3HEIIOBBIN, LIMTOr€HETUYECKU, MOMYJISIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISApHO-TeHETHUECKHM. ~ COBPEMEHHOE  ONPEACICHUE  TEHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHCJIE C TOMOIIBIO
[1I1P-ananu3a. HacnencTBeHHble  3a0o0jieBaHUs  4eJoBeKa. [ eHHbIE U
XpOMOCOMHBIE ~ OOJ€3HH  4YeloBeka. bojne3sHM ¢ HAclIeICTBEHHOMH
MPEAPACIIOJIOKEHHOCTBIO. 3HaueHUe MEIUIUHCKOU T€HETUKH B
MPEJOTBPAICHUN U JICUCHUU T'eHETHUUECKUX 3a0oJieBaHUM uenoBeka. Menuko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CTBONIOBBIE KJIETKHU. [TonsiTue
«TEHETUYECKOr0 TIpy3a». OJTUYECKHE AacleKTbl HCCIEAOBaHU B 00JacTH
pPEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (pakTophl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
¢u3nueckoMy M XHMHYECKOMY  3arpsi3HEHUIO  OKpY)Karoulell  cpefbl.
['eneTnyeckas npenpacnoioKEHHOCTh YEJIOBEKA K MATOJIOTHSM.

JemoHcTpanumn

Ta6nuiet u cxembl: «Kapuotumn yenoBekay, «MeToibl U3yUeHHs] TEHETUKHU
yesoBekay, «l'eHeTnueckue 3a00J€BaHUsI YETOBEKAy.

IIpakTnyeckas padora «CocTaBieHUE U aHAIN3 POLOCIOBHOW.

Tema 15. Cennekuust OpranusMosB

JloMecTukanuss M CeNeKius. 3apoXKACHUE CEJICKIMU W JOMECTUKAILIUU.
Yuenue H. W. BaBunoBa o IleHTpax MNPOUCXOXIECHHUS U MHOT000Opa3us
KYJbTYPHBIX pacTeHUl. POJb celeKuu B CO3/IaHUU COPTOB PACTEHUN U MOPOJ
#KuUBOTHBIX. CopT, mnopoaa, mTaMM. 3aKOH TOMOJIOTMYECKUX PSIOB B
HaciaeAcTBeHHOM wum3MeHumBocTH H. WM. BaBuioBa, ero 3HaueHue I
CEJICKIIMOHHOM paboThI.

Metoasl cenekiMoHHOM paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIN U
WHIVBUAYaJIbHBIA.  OJTanbl  KOMOWHAIIMOHHOW  cenekuuu.  McmblTanue
MpOU3BOJUTENICH MO MOTOMCTBY. OTOOp IO T€HOTHUITYy C TOMOIIBIO OIICHKU
(¢eHoTHNa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJ  CEJIEKIIMOHHOM  paloThl.
PagnanvoHHpll M XUMHYECKUM MyTareHe3 KakK HWCTOYHUK MYTalud Yy



KyJbTYpHBIX ()OpM OpraHu3MoB. Vcronb30BaHHe T€HOMHOTO PEAAKTHPOBAHUS
1 MeTo/10B pekoMOnHaHTHBIX JJHK miis mosrydeHuss ucxoaHoro Marepuania Juist
CEJIEKIINH.

ITonyuenue ITOJIUIIIIOUIOB. BnyTtpusunosas rHOpHUIN3aIIHSL.
biu3kopoacTBeHHOE — cKpeliMBaHWe, WM MHOpuauHr. HepoactBeHHoe
CKpeIllMBaHUe, WK ayTOpuIauHr. ['eTeposuc u ero mpuuuHsbl. Vcnonap3oBaHue
reTepo3uca B cenekuun. Otnanénnas rudbpunuzanus. [Ipeononenue 6ecrioaus
MEXBHJIOBBIX THOPUAOB. JIOCTMKEHHMSI CEIEKUHMH PACTEHUA M HKUBOTHBIX.
«3enénas pesonroyusy.

CoxpaHeHHE U W3yYEHUE T€HETHUYECKUX PECYpPCOB KYJIbTYpPHBIX PAaCTEHUUI
U UX JUKAX pOAMYEH i1 CO3JaHUS HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIBTYP. M3yuenue, coxpanenue u ynpasieHue
2EHeMUYEeCKUMU  pecypcamu  CelbCKOXO3AUCMBEHHbIX U NPOMbICI0BbIX
HCUBOMHBIX 6 YENAX YAYUUIEHUS CYWeCmBYIowux U CO30aHus HOGbIX NOpPOO,
JUHULL U KPOCCO8, 6 MOM HYUCIe C NPUMEHEHUEeM COBPEMEHHLIX Memooos
HAYYHBIX UCCTIE008AHUU, NEPEOOBbIX UOel U NEPCNEKMUBHBIX MEXHOI02UM.

JlemoHCcTpauun

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuupr u  cxembl: «lIeHTpBI TPOUCXOXKIECHHS M MHOrooOpasus
KYJbTYPHBIX PAacTEHUI», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEIACTBEHHOU
U3MEHUMBOCTH», «Metonbl cenekuun», «OTaan€HHas THOpUAM3ALIUS,
«MyTtarenes».

JlaGopaTtopHasi pabGora «/I3ydyeHue COpPTOB KyJIbTYpHBIX DPAacTEHUU H
IIOPOJT JOMAITHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METON0B CEIIEKIINN PACTCHUIN.

IIpakTnuyeckas padora «lIpuBnBKa pacTeHUI.

IKeKypeuss «OCHOBHBIE METOABI M JOCTHUIKEHHUS CEJIEKIMU PACTEHHUU WU
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHUHWIO,  IUIEMEHHYI0  (depmy,
COPTOMCHBITATENBHBIN YYacCTOK, B TEIUIMYHOE XO3SMCTBO, B JaOOpPaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHOJI0rMs U CHHTETHYECKAs OMOJI0T U

OOBEKTHI, UCIOJIb3yeMble B OMOTEXHOJIOTUMHU, — KJIETOYHBIE U TKAaHEBbIE
KyJbTYpbl, =~ MHUKPOOPTaHHM3MBI, HX  XapaKTepUCTHKA. TpagulrOHHas
OMOTEXHOJIOTHS: XJIEOONEeUYeHUe, MOJYyUYEHHE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAenue. MukpoOuonoruueckuii cuHTe3. OOBEKTbl MUKPOOHOIOTUYECKUX
TexHosiorui. [IponsBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3ganue TEXHOJOTUM U MHCTPYMEHTOB LIEJICHANPABICHHOTO WU3MEHEHUS
U KOHCTPYUPOBAHUSI TE€HOMOB C LEJIbI0 TMOJYy4YEHUS OPraHU3MOB U HX
KOMITOHEHTOB, COJIEpKAIlUX HE BCTPEUAIOLIMecs B IPUPOJE OMOCUHTETUYECKHE
yTH.

Knerounas naxenepuss. MeToibl KyJlbTypbl KJIETOK U TKAHEW PACTEHHUU U
#KUBOTHBIX. KpuoOanku. Comartuueckass TUOpUAM3ALMA W COMATHYECKUUN
sMOpuorenes. Mcnonb3oBaHue ramjiouaoB B CEIEKIHUH pacTeHuu. [lonyueHnue
MOHOKIOHAIbHBIX anmumen. Hcnonvzosanue  MOHOKIOHAIbHBIX u
NOJUKTIOHANbHBIX  aHmumen 6 MmeouyuHne. VICKYCCTBEHHOE OIUIOIOTBOPEHHE.
PexoHCTpyKLMsT ~ SAMLEKIETOK W KJIOHUPOBAaHME  JKUBOTHBIX.  Merton
TPAHCIIJIAHTALIUU SIIEP KIETOK. TexHonocuu 0300po6aenus, KyIbmusupo8anus u
MUKPOKTIOHANbHO2O0 PASMHOICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpOMOCOMHass U TeHHasg HHXeHepus. VICKyCCTBEHHBIM CUHTE3 T'€Ha U
koHcTpyupoBanue  pexkomOuHantHeXx JHK.  Cozoanue  mpanceennvix



opeanuzmog. JIOCTM>KEHUS UM TNEPCHEKTHBBI XPOMOCOMHOW M TE€HHOU
WHXEHEPUH. DKOJIOTHUYECKUE U ITUUECKUE MPOOIEMbl TEHHOW MHKEHEPHH.

Memuuunckue OuotexHonoruu. IloctreHomHas nmM@poBas MeTUIMHA.
[MIIP-auarHoctuka. MeTa00JOMHBIA aHadu3, TEHOLICHTPUYECKUN aHau3
IIPOTEOMA YEJIOBEKA JUIA OLIEHKH COCTOSHMS €ro 310poBbs. lcmosb3oBaHue
CTBOJIOBBIX KIJIETOK. TapretHas Ttepanus paka. 3D-Ouomnxenepus s
pa3paboTku (GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3TaHUS
KOMILJIEKCHBIX TKaHEH COYETaHUEM TEXHOJIOTHM TPEXMEPHOTO OMONPUHTUHIA U
ckaddonnunra 11 perieHus 3a/1a4 NepcoHaTn3nPOBAHHON METUITUHBI.

Co3aHre BEKTOPHBIX BAKLMWH C LEJIbI0 00€CcleueHnss KOMOMHUPOBAHHOM
3amuThel oT Bo30ynureneii OPBU, ycTtaHOBieHHE MOJIEKYJISIPHBIX MEXAHU3MOB
¢yukuonupoBanus PHK-comepxkamumx BHpycOB, BBI3BIBAIOIIUX — 0CO00
ornacHbl€ 3a00JI€BaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpauumn

Tabmuupr u  cxembl:  «/cnonap30BaHME  MUKPOOPraHU3MOB B
MIPOMBIIUICHHOM  NPOM3BOACTBE», «Kilerounas wuHxkeHepus», «l eHHas
UHKXEHEPUS.

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOTUM.

IIpakTnyeckas padora «llomyyeHrne MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKeKypeuss «buoTexHosmorus — BaxKHEMIIas NPOWU3BOAUTEIBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KUIACC

Tema 1. 3apokaenue U pasBUTHE IBOJIOUHOHHBIX NMPEACTABJICHUN B
OunoJiornu

OBomtonimoHHass teopust Y. JlapBuHa. Ilpennochuiki BO3HUKHOBEHUS
napBuHHM3MAa. JKU3Hb 1 Hay4yHas nestenbHocTh Y. JlapBuHa.

JBrxymue cuibl 3Bofouuu  BuaoB mo Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh PAa3MHOXKEHHSI OPraHuW3MOB, HACJEACTBEHHAsh W3MEHYHUBOCTb,
O0opb0a 3a CyIlIeCTBOBAaHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrerndeckodt teopun sBonmonuu (CT3I). Heirpanbuas
Teopust 3BofrolMH. CoBpeMEHHash HBOJIONMOHHAS OMOJIOTHS. 3HayeHUe
ABOJIIOLIMOHHOM Teopur B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOM KapTHHBI
MUpa.

JlemoHCcTpanumn

[Toptpetsi: Apuctorens, K. JInanen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosee, Y. Hapsun, C. C. UetBepukos, 1. N. llImansraysen, k. Xonaeis, /.
K. benses.

Tabmuielt 1 cxembl: «Cucrema >xuBod mpupoasl (1o K. JluxHe)»,
«JlectHuna sxuBbIX cymectB (mo Jlamapky)», «MexaHusm (opmMupoBaHus
npucnocoOyieHnit 'y pacTeHuil W >kuBOTHbIX (o Jlamapky)», «Kapra-cxema
mapmpyra nyremecrBus Y. [apsuna», «Haxomxu Y. JlapBuHa», «DopMmsbl
O00opbpObl  3a  cymectBoBaHue», «llopomel ronybOei», «MHorooOpasue
KyIbTYpHBIX (GopMm KamycTb», «lloponbl noMamHuUX KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BUJ0B (1o Y. JlapBuny)», «Cxema COOTHOILIECHHUS
JIBYKYIIUX CHJI ABOIOLUNY», «OCHOBHBIE MOJOKEHUS CUHTETUYECKON TEOpPUU
SBOJIIOLIMY.

Tema 2. MuKpo3BOIIOLMSA U €€ pe3yJIbTAThI

[Monynsauust Kak d3JeMeHTapHas eauHuna dBoitounud. CoBpeMEHHbIE
METO/Ibl OIIEHKM T'E€HETUYECKOTO pa3HooOpa3usi M CTPYKTYPhl TOIMYJISIIHMA.



H3menenue reHO(MOHAA TMOMYJSIIUM Kak JJIEMEHTApHOE 3BOJIOLHUOHHOE
sBJI€HUE. 3aKOH reHeTnYeckoro paBHoBecus Jxk. Xapnau, B. BaiinOepra.

OnemeHTapHbIe (PAKTOPHI (ABMXKYIIME CHUJIBI) 3BOJIOLMU. MyTallMOHHBIN
npouecc. KomOuHatuBHas u3MEHUMBOCTH. Jlpeiidp TeHOB — chyuaiiHbie
HEHANpaBJieHHbIE W3MEHEHHS YacTOT ajuleJied B MOMyISusaX. OPQexT
ocHOBaTend. Jpgexm OymouLiounozo copaviuka. CHUdCEHUe 2eHemuyecKo2o
pasHoobpazus: npuduHsl u cieocmsus. Ilposenenue sghghexma opeiigha 2enos 6
oonvuwux u  manvix  nonyaayuax. Murpauun.  W3omAuus  mOMyJISLMNA:
reorpadudeckas (IpoCTpaHCTBEHHAS ), OMOJIOTUYECKast (PEPOTyKTHBHAS ).

EctectBenHbIit 0TOOp — HampaBisomui (QakTop 3BOMIONUH. DOpMBI
€CTECTBEHHOTO OTOOpa: JABIDKYIIMN, CTAOMIM3HUPYIOMIMN, pa3pbIBAIOIIUN
(nu3pyntuBHbIi). [TonoBoit oT60p. Bo3HMKHOBEHNE U SBOMIONHS COIUATBHOTO
MOBE/ICHUS KUBOTHBIX.

[IpucnocoO0aeHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIIOIUU.
Bo3HuKHOBEHHE  TPHUCHOCOOJIEHWA Yy  OpraHu3MoB. ApoMopdo3bl U
UIA0AJaTal|H. [Tpumepsl IPUCIIOCOOICHHI y OPraHu3MOB:
Mopdonoruueckue, (GU3MOJIOTHYECKUE, OHOXUMUUYECKHE, TOBEICHYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kxputepun u CcTpyKTypa. BuaooOpasoBaHue Kak pe3ysibTar
MUKpO3BOOLMHU. M3omsmus — kinrodyeBoil gakrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BHUJ1I000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMITATPUUECKOE  (DKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUIIONIU3aIs,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons »BOMOIMOHHONW OWONOrMM B  pa3padOTKE HAay4YHBIX METO/OB
COXpaHEeHMs1 OuopazHooOpa3usi. MUKPOIBOJIOIUS U KOSBOJIOIUS MMApa3uTOB U
X X035€B. MexaHu3mbl (HOPMUPOBAHMSI YCTOMYMBOCTH K AHTHUOMOTHKAM M
croco0Obl 0OpHOBI C HEH.

JlemoHCcTpanumn

IToptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuupbl 1 cxeMbl: «MyTanmoHHasi U3MEHUMBOCTHY, «llomynsunonHas
CTpyKTypa BuIa», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«/IBHOKyIIME CHJIBI  3BOJIOLMM», «ODKOJOTUYECKAs] M30JSALUs  TMOMYJIALHMA
ceBaHCKOU (openny, «I'eorpaduueckass U30JISIUS TUCTBEHHUIIBI CUOUPCKON U
JMCTBEHHHULIBI J1aypckoil», «IlomyisairoHHbIE BOJIHBI YMCIEHHOCTH XUIIHUKOB
u KepTB», «CxeMa NEeUCTBUS €CTECTBEHHOro oTOopa», «Dopmbl O0OpHOBI 3a
cyuiectBoBanue», «MHaycTpuanbHbelii MenaHu3m», <«KUBbIE HCKOIMAaeMbIey,
«ITokpoBHUTENLCTBEHHAS OKpacka >KMBOTHBIX», «lIpemympexnaromas okpacka
KUBOTHBIX»,  «Duzmonornueckue  agantauum»,  «lIpucnocodbieHHOCTh
OpraHU3MOB U €€ OTHOCUTEIbHOCTHY, «Kputepunu Buna», « Buabl-qBoitHUKNY,
«Ctpyktypa BuUAa B npupoae», «(Cmnocodbl  BUA00Opa30BaHUS»,
«I"eorpaduueckoe BUI000pa30BaHUE TpEX BUJIOB JaHABIIIEH,
«IKOJOTUYECKOE BUA000pa30BaHUE BUAOB CUHUI, «llonurmonipl pacTeHuin»,
«KamycTHOo-peaeuHbIit THOpUIY.

OGopynoBaHue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dYyuesa
OTUI] U 3Bepel C MpUMEPAMH Pa3IUYHBIX MPUCIOCOOJICHUH, Yyyena NTULl U
3Bepel pa3HbIX BHUJOB, TepOapuu pacTeHUU OJIM3KUX BHUJIOB, 00pa30BaBIIUXCS
Pa3JIMYHBIMU CTIOCOOAMH.

Jlaboparopnasi paGora «BpIsiBIeHHE M3MEHUMBOCTU y OCOOEH OJIHOTO
BUJIA».



JlabopaTtopnas pa6ora «lIpucmocoOneHuss OpraHu3smMOB H  UX
OTHOCHTEIbHAS 11€JIeCO00Pa3HOCTHY.

JlabopaTopnass pa6ora «CpaBHeHHE BHUJOB MO MOP(HOIOTHYECKOMY
KPUTEPUIO».

Tema 3. MakpodBoIoLMs U €€ pe3yabTaThl

Metonbsl uW3ydeHUs MAKpPOABOJIONMHU. [lameoHTONIOrnYecKne MeTO bl
uzydeHus oHBomiounu. Ilepexoanbie (opmbl U (GUIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaduyeckue metoapl u3yueHus sBomtonnn. CpaBHeHue (Jaopsl U
¢dayHBpl MaTepukoB u OCTPOBOB. bmoreorpaduueckue obnactu 3emuu. Bumbi-
SHAEMUKHU U PEIIUKTHIL.

OMOpHOJIOTHYECKME W CPaBHUTEIBHO-MOP(OJOTHYECKHE  METObI
M3Y4YEHUsl SBOJIOUMU. ['€HeTMuecKkue MeXaHU3Mbl SBOJIOLMU OHTOTEHE3a M
MOSIBJIEHUSI DBOJIIOLMOHHBIX HOBIIECTB. ['OMOJIOTWYHBIE W AHAJIOTMYHBIE
opranbl. PynquMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKUE,
OMOXMMHUYECKHE M  MaTeMaTHYECKUE METOAbl  W3YYEHHUS  HBOJIIOLUU.
I'omonoruunsie reHpl. COBpeMEHHBIE METO/bI MOCTPOCHUS (PUIOTEHETUUECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLMS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBujia) HJBOMOUMH. [lpunyun cmeHwvl

GdyHKyu. Heob6patumocTs ABOJIIOLIHH. AnanTuBHas paauanusi.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.
JlemoHCcTpauun
IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. ['ekkensb.
TaOmuiel u CXEMBI: «DuoreHeTHUECCKUN pAan JIOILIAJIN,

«ApxeonTtepukcy», «3Bepo3yObie smiepbl», «Creromedansy, «PuHHOGUTH,
«CeMeHHbIE TanopoTHUKW», «buoreorpaduueckne 30HbI 3eminy», «lpeid
KOHTUHEHTOBY», «PenukTel», «HavanbHble cTaguu SMOPHUOHAIBHOTO Pa3BUTHS
MO3BOHOYHBIX JKMBOTHBIX», «l'OMOJIOTMUHbIE M AaHAJIOTMYHbBIE OpraHbD»,
«PynumeHTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpbHl 4YellOBEKa W
muMnan3e», «l ' JaBHble HampaBieHUsl 3BOIOUUNY», «OOlIMe 3aKOHOMEPHOCTH
SBOJIIOLIMY.

O0GopynoBaHue: KOJUICKIIUU, TrepOapuu, MYJsKH HCKOMAeMbIX OCTAaTKOB
OpraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJIJIEKIIMH HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emuie

HayuHble TUMOTE3bI MPOUCXOXKIECHUSA KU3HM Ha 3emye. AOUOTEHE3 U
naHcrepmusi.  JloHayuHble — TNpEACTaBICHUS O  3apPOXKICHUU  KU3HU
(kpearmonu3M). ['Wmore3a NOCTOSHHOTO CaMO3apOXKACHHUS SKU3HU U €€
onpoBepxkenue onsitaMmu  ®. Pemm, JI. Cnammanuanum, JI. Ilacrepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOHOIIOTUS.

OcHOBHEIE STaIbI HEOPTraHUYECKOMU IBOJIIOIUH. [imanerapnas
(reosornueckas) 2BOJIONUS. XHUMHYECKasi ABOJIONMS. AOHOTEHHBI CUHTE3
OpraHnyYecKkux BelecTB U3 Heopranmdyeckux. Oneit C. Mumnepa u I'. HOpu.
O6pazoBanue nosumepoB u3 MoHomepoB. KoanepBatnas rumore3a A. .
Omnapuna, tumnoreza mnepBuuHoro OynboHa JDk. XonjaeilHa, TeHETHYecKas
runoteza . Ménnepa. Pu6o3umbl (T. Yek) u rumoresa «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKHU.

Uctopusa 3emnum u Metonpl €€ m3ydeHwus. Vckomaemble OpraHMYECKHE
octatku. ['eoxpoHosnorus u e€ meroabsl. OTHOcHUTENbHAass W aOCOJMIOTHAS
reoxXpoHoJsiorus. ['eoXpoHoIornueckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STOXU.



HauvanbHble 3Tanel oprannyeckoil 3BoirouuH. llosBiIeHHe M 3BOIIOLIHS
MEPBBIX KIETOK. DBOIIONUS MeTabomm3mMa. BO3HUKHOBEHHE MEPBHIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHBIE OMOIUIEHKM Kak aHajor IMEpBbIX Ha 3emile
coobuiecTB. CTpoMaToauTsl. [TpoKapHOTHI U 3yKapUOTBHI.

[Ipoucxoxnenue YKapHuoT (cumOuorenes). DBOJIIOLIMOHHOE
MIPOUCXO0XKJIEHHE BHUPYCOB. [IpoHMCXO0XIEHHE MHOTIOKJIETOYHBIX OPTraHH3MOB.
BO3HMKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl BOJIONUHU BBICIINX pacTeHHil. OCHOBHBIE apoMOp(]O3bI
pactenuil. Beixon pacreHmii Ha cymy. llosiBneHne cnopoBBIX pacTeHUM M
3aBoeBaHue MMM cymu. CeMeHHble pacTeHus. lIponcxokIeHrne IBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tamnbl IBOJIOLUUU KUBOTHOTO MUpa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHBIX. Benyckas (ayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBeie XOpHOBbIE KUBOTHbIC. JKU3HB B BOAE. DBOJIOLMS
Mo3BOHOYHBIX. [Ipoucxoxnenune ampubuii um pentuwmil. [IpoucxoxaeHue
MiekonuTamux u nrtul. [lpuHnun kimrodeBoro apomopgosa. OcBoeHue
0€eCr03BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButne xu3HM Ha 3emule MO 3paM W NEPUOAAM: apXEW, IPOTEPO30U,
najgeo30i, Me3030i, KaiiHO30M. OOm@as xapakTepuUCTHKa KiuMara |
reoJlornyeckux mnpoueccoB. [losiBiieHHe M paciBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3zoBaHue: €ro ycjioBUs U BIMSIHHUE HA Fa30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHHUSI — SKOJOTMYECKUE KPU3UCHI Mpouwioro. [IpuunHbl
U CIIEICTBUS MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIM DKOJOTHYECKUU KPHU3HC,
ero ocooennoctu. [Ipobnema coxpanenus OuopazHooOpasust Ha 3emIie.

CoBpeMeHHas cucTemMa oprauudeckoro mupa. IlpuHuuns! kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIbI OPTaHU3MOB.

JlemoHCcTpanumn

[Toptpersr: @. Peau, JI. Cnammannanu, JI. [lactep, U. 1. Meunukos, A.
N. Onapun, [Ix. Xongein, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6nuiet u cxembl: «Cxema onbita @. Penuy», «Cxema onbita JI. TlacTepa
[0 M3YYEHHIO CaMO3apoKIeHHs Ku3HW», «Cxema ombita C. Mwmuepa, I
IOpu», «Otanel HeOpraHMYECKOU IBOJIIOLIUNY, «I €0XpOHONIOrNYecKas IKaiay,
«HauvanpHble 3Tanbl OpraHvyecko sBomonum», «CxemMa o0pa3oBaHUs
AyKapuoT MyTéM cumOuoreHesza», «Cucrema XUBOH NpUpoabl», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «PuHnOQUTHY, «OIHOKIETOYHBIE
BOAOpOCIN», «MHOTOKIIETOUHbIE Boaopochm», «Mxu», «IlanopoTHUKNY,
«l'onoceMenHble pacteHus’», «OpraHbl ILBETKOBBIX pacTeHui», «Cxema
Pa3BUTHUS KMBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmmey,
«Kumeunononoctueie», «llmockue uepBu», «UneHucronorue», «PouiOb,
«3eMHOBOAHBIE», «lIpecmbikatommecs», «lItuup», «MiekonuTaromuey,
«Pa3BuTHE KU3HU B apXEUCKOU dpe», «Pa3BUTHE KU3HU B IMPOTEPO3OUCKOU
ape», «PaszBurThe >KM3HM B MAJIEO30MCKON dpe», «Pa3BuTHe XU3HU B
ME3030MCKOU 3pe», «Pa3BuTHE )KU3HU B KaWHO30MCKOM 3pe», «CoBpeMeHHas
CUCTEMa OPTraHUYECKOTO MUPAY.

O6GopynoBanue: repdbapu pacTEHUU Pa3IUYHBIX OTIEIOB, KOJIJICKIIMU
HAaCEKOMBIX, BJIQXXHbIE€ MpenapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUIEKI[UU MTJIOKOKHMX, CKEJIEThbl MO3BOHOYHBIX >KMBOTHBIX, Yyyena MTHI] U
3Bepeil, KOJUIEKIMH OKaMEHEJIOCTEH, TMOJEe3HbIX HCKOMAEMbIX, MYJISKU
OpraHUYeCKUX OCTATKOB OPTaHU3MOB.



Bupryaabnasa Ja0opatopHas padora «MojaenupoBaHHEe —ONBITOB
Mumnepa—tOpu 1o u3ydeHH:o aOMOTEHHOTO CHHTE3a OpPTraHUYECKHX
COEIMHEHHI B IEPBUYHOMN aTMOchepey.

JlabopaTopHas padora «/3yueHne u ONMMCaHUE HCKOMAEMBIX OCTAaTKOB
IPEBHUX OPTaHU3MOBY.

IIpakTunyeckas padora «l3yuenune ocoOeHHOCTEH CTPOEHUS pPacTEHUU
Pa3HBIX OTAEIIOBY.

IlpakTuyeckass  paGora  «/3ydyeHne  OCOOEHHOCTENl  CTPOECHMS
MTO3BOHOYHBIX )KHBOTHBIX).

Tema 5. IIpoucxoxaenne 4ea0BeKa — aHTPOINOIeHe3

Paznensl u 3anaun aHTPONOIOTHU. METOIBI aHTPONIOJIOTHH.

CraHOBIIEHUE NPEACTABICHUI O MPOUCXOKIECHUU YeJIOBeKa. Penurnos3usie
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTtBo 4enmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IIOJIOKEHUE
yenoBeka. CBHIIETENIBCTBA CXOJICTBA YEJIOBEKA C )KUBOTHBIMHU: CPAaBHUTEIBHO-
Mop¢ooruuecKue, AMOPHOJIOTUYECKHE, ($b13M0JI0r0-OMOXUMHYECKHE,
noBefeHueckue. OTIMYMSA 4YeloBeKa OT JKUBOTHBIX. IIpsAMOXokaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOU
CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuiabl  ((akTopel)  aHTPOIOreHe3a:  OMOJIOTHYECKHE,
conpasibHble. COOTHOIIEHHE OMOJOTMYECKHX M COLUMAIbHBIX (PAKTOPOB B
AHTPOIIOTEHE3E.

OcHOBHBIE cTaauu aHTpororenesa. PanHue yeaoBekooOpa3Hble 00€3bsSHBI
(IpOKOHCYJIBI) W paHHHUE TOHTHABI — OOIME MPEIKH YEIOBEKOOOPA3HBIX
00e3bsiH U JIoAEeH. ABCTPAJONMUTEKHM — JIBYHOTHE Npenku mtojed. YenoBek
YMETbIM, NEPBBIE W3TOTOBIICHHUS OpyAud Tpyaa. UenoBeK NPAMOXOISIIMA U
NepBbIil BbIXOJ Jrofed 3a mpenensl Adpuku. YenoBek renaenbOeprckuidi —
oOILIMi MpeAoK HeaHAEPTaIbCKOrO0 YEJOBEKa M YesloBeKa pasyMHOro. Yenosek
HEAHJIEPTAIbCKUM KaK BUJ JIFOAEH XOJOJHOrO Kiumara. YenoBeK pa3yMHbIH
COBPEMEHHOTO THIIA, JACHUCOBCKMU YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 32
npenenamu Adpuku. [TaneoreHeTrvka u najacoreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO YesioBeKa. EcTecTBEHHBIN 0TOOP B MOMYIISILIUAX
yesoBeka. MyTalMoHHBIN nponecc U noauMopdusm. [lonynsiuroHHbIE BOJHBI,
npeiid renoB, Murpanus u «3G(PEeKT ocCHOBATEISH B MOMYJIAIUSAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHstue o pace. bosplime pachl: €BpOINEOWIHAS
(eBpaswmiickasi), aBCTpaJiO-HETpOHHAs (PKBATOpUAJbHAs), MOHIOJIOW THAS
(a3uarcko-aMepukaHckasi). Bpemsi u myTu pacceneHusi 4eloBeKa MO IJIaHeTe.
EnunacTBO yenoBeweckux pac. HaydHas HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco01eHHOCTh YEeJOBEKa K pPa3HbIM YCIOBUAM OKpPYXAIOLIEH Cpeabl.
Bnusuaue reorpaduueckoid cpeabl W Jpedda TreHOB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YETIOBEKA.

MexaucuuruiMHapaple  MeToAbl B (u3uueckol  (OMOJIOrH4ecKoil)
AHTPOMOJIOTUU.  DBOJIIOLMOHHAS ~ AHTPOMOJIOTHSL W MHAJCOAHTPOIIOJIOTHS
YEJI0BEYECKHUX MOMyISUnd. buoconmanpHble NCCIEI0BAHNS IPUPOIBI YETOBEKA.
HccnenoBanue K03BOIOLUHN OUOJIOTHYECKOTO M COLIMATIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

IToprpetsr: Y. apsun, JI. Jluku, . S. Porunckui, M. M. I'epacumos.

Tabmuiet U cxeMbl: «MeToabpl aHTpomoJioruny, «[0JoBHONW MO3T
yenoBekay, «UYenoBekooOpasHble 00€3bsiHb), «CKeNeT YeloBeKa M CKeJeT
MMIaH3e», «PyaMMEHTBI U aTaBU3MBbL», «/[BHKyIMe CHIIBI aHTPOIIOICHE3a»,



«OBOJIIOIMOHHOE [JPEBO YEJIOBEKa», «ABCTPAJONMHUTEK», «YEIOBEK yMENbIi»,
«YenoBek mpsaMoxonAmminy, «JleHncoBckuin uenoBek» «HeanaepTanpubDy,
«KpomanboHLB», «[Ipenku yenoBeka», «ITamnbl 3BOIOLUN YEIOBEKa», «Packl
YEIOBEKA.

ObopynoBanue: MyJSDKM OKAMEHENOCTEH, NpPEeIMETOB MaTepualbHON
KyJIbTYpbl TIPEIKOB 4YelOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOJIOTHYECKUMUA U OMOJCHCKUMH CIO)KETaMU MPOUCXOXKACHUS YEJIOBEKa,
¢dororpadum HaXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKAa, CKEJET YeJOBEeKa,
MOJIETb Yepena 4YelIOoBEKa M 4Yepena IMMMIIAH3€, MOJENb KHCTH 4YEJIOBEKA U
KMCTH IIMMIIaH3€, MOAEIM TOPCA MPEIKOB YEIIOBEKA.

JlaboparopHasi padora «/3ydyeHne 0COOEHHOCTEW CTPOECHHS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckass padora «/3yuyeHue DSKOJOTMYECKHX  aAanTalun
YEIOBEKAY.

Tema 6. JDKkoylorusi — Hayka 0 B3aMMOOTHOLICHUSIX OPraHM3MOB H
HAOPTraHU3MEHHbIX CHCTEM € OKpY KaloLIel cpenoi

3apoxneHne W pa3BuTue 3kojioruu B Tpyaax A. I'ymGonbara, K. @.
Pynee, H. A. CeBepuosa, 3. I'ekkensa, A. Tencnau, B. H. Cykauésa. Paznenst u
3a1a4u 3K0JIoruu. CBSA3b DKOJIOTHUH C IPYTUMHU HAyKaMH.

Mertonas! skonoruu. [loneBbie HaOMOACHUSA. DKCIEPUMEHTHI B SKOJIOTHH:
MpUPOJIHbIE U JlabopaTopHble. MoJenUpOBaHUE B HKOJOTUH. MOHUTOPUHT
OKPY’KaroIEel Cpe/ibl: JIOKAIbHBIN, peTUOHATIbHBIN U T100abHBIH.

3Ha4YeHUE DKOJIOTMYECKUX 3HAHUM [UI YEJIOBEKA. OJKOJOTHMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3EHM yeaoBeyecTBa ¢ npuponou. opmupoBanue
DKOJIOTHYECKOM KYJIBTYpPBI U SKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JlemoHCcTpanumn

[Toptpetsi: A. I'ym6oapaT, K. @. Pynbe, H. A. CeBepuos, 3. ['exkensb, A.
Tenciu, B. H. Cykaués.

Tabmunpl 1 cxeMbl: «Pa3aensl sxonoruny, «MeToabl SKoJIoTHIY, «CxemMa
MOHHTOPHUHTA OKPYKAKOLIEN CPEIBDY.

JlabopaTropnass  padora  «/3ydeHme  METOAOB  3KOJOTHYECKHX
HCCIIETOBAHUIN.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Oxonornyeckue  (akToppl U 3aKOHOMEPHOCTU  HUX  JICUCTBUAL.
Knaccudukanust skonorudeckux (HakTopoB: aOUOTHYECKUE, OUOTHYECKHE,
aHTpornoresssie. O0IIKMe 3aKOHOMEPHOCTHU AEHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. [Hopenrens, . JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak skojorumyeckuid akrtop. JlericTBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTPA HA OPTaHU3Mbl. DKOJIOTUYECKHUE TPYIIIIBI
pPacCTeHM M JKMBOTHBIX IO OTHOWICHHIO K cBeTy. CHUTHaJIbHas poJib CBETA.
doTonepruoIn3m.

Temneparypa kak skojiormueckuii gakrop. [leiicTBue TemrepaTypbl Ha
opranus3Msbl. [[OMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTAHU3MBbI. DBPUTEPMHBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTts kak skosormdeckuit ¢akrop. Ilpucnocobnenust pacTeHUil K
noJJIep ka0 BoJHOTo Oananca. Knaccudukaius pacTeHuid Mo OTHOILIEHUIO K
Boze. [IpucnocoOnaeHus sKUBOTHBIX K U3BMEHEHHUIO BOJAHOTO PEXUMA.

Cpenpl oOUTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIIIHAS, TTIOYBEHHAS,
rIyOMHHasT TMOJINOYBEHHAsi, BHYTpUOpraHusmMeHHas. Duzuko-xumuyeckue



0COOCHHOCTH cpejl oOuTaHusi OpraHu3moB. [IpucmocoOieHus: opraHu3smMoB K
KU3HH B Pa3HbIX CPEIax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUYHBIE H
roJinyHble pUTMBL. [IprcrocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHHSIM
YCJIOBHM KU3HMU.

XKuznennoie ¢Gopmbl opranuzmoB. [loHsiTHe 0 JKHU3HEHHOH (opme.
XKuznennole QopMBI pacTeHHid: JEpeBbsl, KYCTApHHKH, KYCTapHHUKH,
MHOTOJICTHUE TpaBbl, OAHOJETHHE TpaBbl. JKU3HEHHBIE (HOPMBI >KUBOTHBIX:
THIPOOMOHTBI, T€OOMOHTHI, a3poOMOHTHI. OCOOEHHOCTH CTpoeHus u oOpasza
KU3HH.

buotnueckne  Qaxtopel. Bumgel  OMoTMuecKkMX — B3aMMOJACWCTBUI:
KOHKYPEHLIUSA, XHUIIHUYECTBO, cuMOMo3 u ero Qopmel. [lapazutusm,
KOoNepanus, MyTyalau3M, KOMMEHCAIN3M (KBAPTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3aumopeictBusi (tonuueckue, dopudeckue, hadbpuueckue).
3HaueHHe OMOTHMYECKUX B3aMMOJEHCTBUN JUIsl CYLIECTBOBAHHSI OPIaHM3MOB B
cpene ooutanus. [ [puHIMI KOHKYPEHTHOTO UCKIIFOUEHHS.

JemoHCcTpauun

Tabmuupl U cxembl: «OKonorudeckue (paxTopb», «CBETOBOU CHEKTPY,
«OJKOJOTMYECKHE  TPYyNNbl SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TenmokpoBHbIE YKUBOTHBIEY, «XO0JI0THOKPOBHBIE YKUBOTHBIEY,
«DU3M0IOrMYeCcKUe aJaNnTallK )KUBOTHBIX», «Cpeabl 0OMTaHUsI OpPraHU3MOB),
«buonornueckue putMmb, «Ku3HeHHBIE (QOpMBI pacTeHUi», «KHU3HEHHBIE
(bOpPMBI KUBOTHBIX», « IKOCUCTEMA IIMPOKOJUCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOWHOTO Jiecay, «llemu mwmTanusy, «XumHU4ecTBO», «llapazutuzm»,
«Konkypenuus», «CumoOnosy», «Kommencannzm.

O6GopynoBanue: repOapuyd pacTeHUM M >KMBOTHBIX, MPUCIIOCOOTIEHHBIX K
BJIMSIHUIO PA3JIMYHBIX JKOJOTMYECKUX (PAKTOpOB, TrepOapuu CBETOIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBbIE, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBbIE ~ KOMHATHBIE  pPACTEHMs, repbdapuM W KOJUICKIUU
TEII0OOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydena NTHUI] U
3Bepeil, repbOapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepoputam,
Me30(uTaM, KOMHATHbIE PACTEHHS] JAHHBIX TPYNIH, KOJUIEKIMU KUBOTHBIX,
OoOUTAIOIIMX B Pa3HbIX Cpenax, repO0apuu U KOJUIEKIIMU PACTEHUH U )KMBOTHBIX,
00J1aIafoIMX YepTaMU NPUCTOCOOJEHHOCTH K CE30HHBIM U3MEHEHUSM YCIOBUM
KU3HH, repOapuu U KOJUIEKIIUH PACTEHUHN U )KUBOTHBIX PA3JIMYHBIX KU3ZHEHHBIX
(GopM, KOJUIEKUMU >KUBOTHBIX, YYAaCTBYIOIIMX B pa3JIMYHBIX OMOTHYECKUX
B3aUMOJEHUCTBHSIX.

JlaGopaTopnasi pabdora «BbIsBlIieHHE NPUCIOCOOTICHUN OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHasi padora «BbIsiBIIeHHE NPUCTIOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPbD».

JlaGopaTopHasi pa6ora «AHATOMHYECKUE OCOOCHHOCTH pPACTEHUM U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Ikos10rvst BUAOB ¥ MOMYJISA NI

DKOJIOTUUECKHE  XapaKTepUCTUKU  nomyisuuu.  llomymsimus — kak
Ounonoruyeckasi cuctema. Posib HEOJTHOPOJHOCTH Cpefibl, GPU3NUECKUX 0apbepoB
U ocoOeHHoCcTel Ouonoruu BUIOB B (OPMUPOBAHUM MPOCTPAHCTBEHHOU
CTPYKTYpbl nomyisiuuid. OCHOBHBbIE TOKA3aTeNW MOMYJSIIUU: YHUCIECHHOCTD,
IUIOTHOCTh, BO3pPAacTHAsl M TOJIOBasi CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMI
pocTa, CMEPTHOCTb, MUTPALIHSL.



Okosiornueckass  CTpykrypa  nomyssinud.  OIleHKa  YUCJIEHHOCTH
nonyJsiuuy. JIlnHaMuka nonyssinuu U e€ peryisiuus. buotnueckuili moreHuuan
nonyjasiuud. MogenupoBanue auHaMUKM —nomyisuumu.  KpuBble  pocta
YUCJIEHHOCTU mnomyiasiuuu. KpuBble BbDKMBaHUA. Perynsiuus 4YHCIEHHOCTH
MONYJISIUUNA: poJib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IJIOTHOCTH.
DKoJiornueckue crpateruu BuaoB (- u K-crparerun).

[TonsiTre 00 >Kxoornyeckoit Humie Buaa. Mectooburanue. MuoromepHas
Mozenb dkosorndueckon HumK Jx.M. XatumHcona. Pazmepsl skomornueckomn
Huwy. [loTeHnnanpHas u peann3oBaHHAs HULIY.

Bun kak cucrema nomynsanuii. Apeansl BUAOB. Buabl M UX JKU3HEHHBIE
CTpaTeruu. JKOJOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEICHHUS W MUTPALMA KUBOTHBIX. buonormueckue
MHBA3UU YYKEPOIHBIX BUJIOB.

JlemoHCcTpauun

[Toptpert: k. . XaTunHCOH.

Tabmuupl U cXxeMmbl: «DKOJOTMYECKUE XapPaKTEPUCTUKU TOIYJISLUN,
«IIpocTpaHcTBEeHHass CTPyKTypa HOMysinuu», «Bo3pacTHble MNHpaMUJbI
nonyjsiuum», «CKOpOCTh 3aceleHusi IMOBEPXHOCTH 3EMJM  Pa3IMYHBIMU
opranuzmammn», «Moaens 3xkomorndeckort Humm J[x. M. XatunHaconay.

O6opynoBanue: repdbapun pacTeHUI, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTtopnass padora «[lpucrnocoOiieHuss ceMsiH pacTeHud K
pacceneHuIoy.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBS3UM MEXIy
OpraHu3MamH B OMOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. k. Tencian). OyHKIIMOHATBHBIE
OJIOKM OpPraHM3MOB B SKOCHCTEME: MPOAYLUEHTbI, KOHCYMEHTbI, PEAYLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKUE OJIOKH
skocucteM. [louBbl W uibl B 3kocucTeMax. KpyroBopoT BemecTB M MOTOK
SHEPTUU B SKOCHCTEME.

OcHOBHBIE  TMOKa3aTeld JKOCUCTEMBI. buomMacca U HNPOIYKLHS.
DKOJIOTMYECKHE MUPAMUJIbI Uncesl, OMOMACChl U SHEPTHH.

Jlunamuka sxocucmem. Kamacmpogpuueckue nepecmpotixu. Oaykmyayuu.
HamnpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cyKiieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCHM W WX MNPUYHUHBI. AHTPONOTE€HHbIE BO3ACHCTBUS Ha
cykueccuu. KnmmakcHoe cooOuiectBo. buopazHooOpazue ©  HOJHOTa
KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOMIECTB.

IIpUpOHbIC SKOCHCTEMBL. JKOCUCmeMbl 03€P U peK. DKocucmempl MOpel
U 0Kearos. JKocucmemol MyHOp, 1€CO8, Cmeneti, NyCMolHb.

AHTpOIIOTEHHBIE DKOCHUCTEMBI. ATposKocucTeMa. ArporeHo3. Pazmuuus
MEXAY aHTPOIOT€HHBIMU U MIPUPOJTHBIMHU 3KOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opojckas
dbropa u dayna. CuHaHTponuzaiusi ropojckoil ¢dayHbsl. buomorndeckoe u
X035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHuUsl OCHOBHBIX B3aUMOJICHCTBUI
OpraHu3MoOB B JKocucTtemax. Poav kackaonoeo s¢hgexma u  6udos-
20uguramopos (Knuesvix 6udo8) 6 GyHKyuonuposaruu sxocucmem. Ilepenoc
SHEPIUM U BEIIECTB MEXIYy CMEXKHBIMH DJKOCHCTEMaMHu. Y CTOWYUBOCTH
OpraHU3MOB, TMONYJALMA U DSKOCHUCTEM B YCIOBHUSAX €CTECTBEHHBIX H
AHTPONIOTEHHBIX BO3ACHUCTBUM.



Mexanuzmvl  6o30eticmeusi  3a2pA3HEeHUll  pA3HbIX — MUNO8  HA
CYOOpP2aHUZMEHHOM,  OP2AHUBMEHHOM, NONVIAYUOHHOM U  IKOCUCEMHOM
VPOBHAX,  OCHOBbl  IKOJOSUHECKO20  HOPMUPOBAHUSL — AHMPONOSEHHO20
6030eticmeus. MeToq0JIOrHsl MOHUTOPHHIA €CTECTBEHHBIX M AHTPONOTE€HHBIX
AKOCHUCTEM.

JleMmoHCcTpauumn

IToptper: A. JIxx. Tencnu.

Tabmuupr w  cxembl: «CTpykTypa  OuWoOLIEHO3a», «DKOCHCTEMaA
IMPOKOJIUCTBEHHOT O necay, «JKocHucrema XBOIHOTO aecay,
«DyHKIIMOHATIBHBIE TPYIIBI OpPraHU3MOB B 3KocHucTeMe», «KpyroBopot
BEIIECTB B JKocucTeMe», «llenmn mnwuranus (mactOUIHAS, JIETPUTHAL)Y,
«IKoJIOTUYECKas MUPaMUJa YUCEeD», « IKOJOTHUECKas: MUpamMuaa OMOMacCh,
«OKojoruyeckas nupamuaa sHeprun», «O0pazoBanue Oonoray, «llepBuuHas
cykueccus», «BoccraHoBieHue seca mociae moxkapa», «IKOCHCTEMa 03epay,
«ArporeHo3», «KpyroBopor BemecTB M TMOTOK HSHEPTrUH B arpoleHo3ey,
«IIpumepsl ypOoO3KOCHCTEM.

OGopynoBaHue: repbapuu pacTeHUM, KOJUICKIIMU HACEKOMBIX, dYyuesa
NTHUI] U 3BEpeil, repbapun KyIbTYPHBIX M JTUKOPACTYIIUX PACTEHUH, aKBapHyM
KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onvucanue ypO03KOCUCTEMBD.

JlaGopaTopnas padora «l3yueHue pazHOOOpa3zusi MEIKUX MOUYBEHHBIX
YJIGHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeust «ODKCKypcusi B THUIMYHBIA OuoreouneHo3 (B ayOpasy,
Oepe3HsIK, eIbHUK, Ha CYXOJA0JIbHBIA WM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcHsl «DKCKYpCUsl B arpo3KOCHCTEMY (Ha IOJIE€ WM B TEIIMYHOE
XO03UCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — oOmiemanerapras 00osiouka 3eMi, rJe CYIIECTBYET WU
CylllecTBOBaJia >kU3Hb. Pa3zButue mnpexncraBieHuidi o Ouocdepe B Tpynax O.
3tocca. Yuenue B. W. Bepnanckoro o 6uocdepe. Obmactu Ouochepst u eé
cocrtas. JKuBoe BemecTBo Ouocdepsl U ero QyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdeprl. OcoOeHHOCTH Ouochepsl
Kak TJI00anbHOM »SKocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OHMOr€OXMMHUYECKHE LHMKIBI (YIJiepoaa, a3ora).
PutmuyHOCTS siBIIeHUI B Ouocdepe.

3oHanbHOCTE Onocdeprl. [lonarrne o 6uome. OCHOBHBIE OMOMBI CYIIIU:
TYHZIpa, XBOWHBIE JIeCa, CMELIAHHbIE M UIMPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, TyCTHIHH, TPOITUIECKHE JIeCa, BRICOKOTOPhs. Kinumar, pacTutenbHbIN
Y )KUBOTHBIA MUP OMOMOB CYTIIH.

Ctpykrypa ¥ (yHKIHS JKHBBIX CHCTEM, OIICHKAa WX PECYpPCHOTO
noTeHIana u 6uochepHbIx GyHKIIHIA.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Taomuiet u cxeMbl: «I'eocdepnr 3emnny, «KpyroBopot azota B mpupojie»,
«KpyroBopot yriepoaa B mnpupoae», «KpyroBopor Kuciopoaa B MNPUPOIEL»,
«KpyroBopoT Bojpl B ipupojie», «OCHOBHbIE OMOMBI cyliny», «KinMmaTudeckue
rnosica 3eMImy, «TyHngpay, «Taiiray, «CMemanHbIN JIec»,
«I1IupOoKOTMCTBEHHBIN JEC, «Crenby, «CaBaHHaY, «ITycTeiasy,
«Tponmueckuni necy.

OGopynoBanue: repObapur pacTEHUUM pa3HbIX OMOMOB, KOJIJICKIIUU
KUBOTHBIX.



Tema 11. HestoBek M OKpyxKa0OLIAS Cpeaa

DKOJIOTHUECKHE KPHU3WUChl M UX NpUYUHBL. Bo3zaeiicTBue demoBeka Ha
ouocdepy. 3arps3HeHure BO3MymHON cpenbl. OxpaHa Bo3dyxa. 3arps3HEHHE
BoAHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue nouBbl. OxpaHa
MTOYBEHHBIX PeCYpCOB. MI3MeHEeHHE KInMara.

AHTpPOIIOTEHHOE BO3JCHUCTBHE HA PACTUTENBHBIM WM KUBOTHBIM MUD.
OxpaHa pacTUTENBHOIO U XKUBOTHOTO MHUpa. OCHOBHBIE MHPHUHLMIBI OXPAaHBI
npuponbl. Kpacueie kuurn. Oco00 oOxpaHseMble NPUPOTHBIE TEPPUTOPUU
(OOIIT). borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIE NPHUHIMIBI YCTOWYMUBOIO PA3BUTHUS YEIIOBEUECTBA U MPUPOIBI.
PannoHanbsHOE  MPUPOJONOJB30BAHUE U COXpaHEHUWE  OHOJIOTrHYECKOTO
pazHooOpasus 3emau. OOmme 3aKOHOMEPHOCTH TJIOOQIBHBIX JKOJOTHUECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpHU3UCa U €ro BEPOATHBIE
MOCJIEJICTBHUS.

Pa3BuTne METOAOB MOHUTOPHUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocoepecaioujei u
KOHKYpEeHmMocnocoonou  ouepeemure.  buonocuueckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusarowjue
oocmyn K uHgopmayuu no cCOCMOAHUIO OMOENbHbIX BUO08 U IKOCUCEM.
OcHogbl  dKOpeabunumayuu  dKocucmem U cnocob6os  O6opvoOLl ¢
ouonospescoeHuamu. Pekoncmpykyusi MOpCKUX U HA3eMHbIX IKOCUCTEM.

JemoHCcTpauun

Tabmuubl ®  cxeMbl: «3arpsi3HEHHE aTMoc(epbl», «3arpsi3HEHue
ruapocepb», «3arpsasHeHue nouBb», «llapHukoBeiii 3hdexT», «Ocobo
OXpaHsieMbI€ PUPOIHBIE TEPPUTOPHUIY, «MOJENH yIpaBIsIEMOro MUPay.
O6GopynoBanue: dororpaguu OXpaHseMbIX PAcTCHUN U KUBOTHBIX KpacHoii
KHUTU Poccuiickoit denepanuu, Kpachnoii KHUTH pErroHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
OOyJaroIMMUCS TMPOTPaMM CpPETHEro o00Iero oOpa3oBaHMs: JUYHOCTHBIC,
METanpeIMETHBIE U PEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUS MPOTPaMMBbI IO
OMOJIOTHH BBIZCIICHBI CIEAYIONINE COCTABIIAIONINE: OCO3HAHNE 00yUYaIOIUMUCS
POCCHICKOM TPa)XJaHCKOW HAECHTHUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOOIPEIEICHUIO, Haluuyue mMomueayuu K OOy4YEHHIO
OMOJIOTUH, YereHanpasieHHoe pa3eumue BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha
OCHOBE KJIIOUEBBIX IIEHHOCTEH W MCTOPUUYECKUX TpaAUIUNd  pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL  O0YUYaIOIIUXCS
PYKOBOJICTBOBaTbCA B CBOEH  JEATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, MPUCYIIMMH CUCTEME OHOJOTMYECKOrOo OOpa30BAHMS, HalUuUe
npasoco3HaHus SKOJOTUYECKON KYJbTYPbl, CHOCOOHOCMU Ccmasumb UEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIngyHOCTHBIE ~ pe3yibTaThl OCBOCHMSI MPOTpaMMbl 1O  OHOJIOTUU
JOCTUTAIOTCSI B €IMHCTBE Y4YEOHOM M BOCHUTATEIBHOM JEATEILHOCTH B
COOTBETCTBUM C  TPAAUIUOHHBIMU  POCCUHUCKUMHU  COI[MOKYJIHTYPHBIMH,
UCTOPUYECKHUMU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOlLIecTBEe MpaBWJIaMH M HOPMAaMH MOBEAEHUS U CIOCOOCTBYIOT IMpoleccam
CaMOIIO3HAaHUs, CaMOBOCIHUTAHUS W CaMOpPa3BUTHUS, DPa3BUTHS BHYTpPEHHEU
MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBOKEHUS K 3aKOHY U MPABOMOPSIIKY,
YEJIOBEKY TpyJla U CTaplleMy IMOKOJEHHUIO, B3AMMHOIO YBaXKEHHS, OCPEKHOTO
OTHOIIICHUS K KyJIbTYPHOMY HACJICIAMI0O U TPAIULMUSIM MHOTOHAIMOHAIBLHOIO
Hapojaa Pocculickon @enepaiuu, Npupoae U OKPYKAIOIIEH cpeae.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUSI YyueOHOro mnpeamera «buosiorus»
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOydYaromuxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPATULIMOHHBIM LIEHHOCTSIM POCCHICKOr0 OOIIecTBa,
paclIMpeHre >KU3HEHHOTO OIbITa W OMbITa JACATEIBHOCTH B IpoIecce
peanu3alui OCHOBHBIX HANpaBJICHUN BOCHUTATENIbHOU JEATETbHOCTH, B TOM
YUCJIe B YACTU:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW  TMO3MIIMK  OOydaromierocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOT0 00IIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, YBaXKCHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTU TIPU CO3JaHUU
y4e€OHBIX MTPOEKTOB, PEIIEHUN YUYECOHBIX U MMO3HABATENIBHBIX 3a/1a4, BHIMOJHEHUH
OMOJIOTHYECKUX DKCIIEPUMEHTOB;

CITIOCOOHOCTh OMPENEATh COOCTBEHHYIO IMO3HUIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHSTH €€;

YMEHUE YUUTHIBATh B CBOUX JCHCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU [ICHHOCTSMHU
U COITMAJILHBIM TOJIOKEHHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, IMO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a/lad, YBaKUTEIHHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPHU OOCYXICHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEP>KaHUS;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOU ESATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKON rpaXXJaHCKOU WJIECHTUYHOCTH,
MaTPUOTHU3MA, YBAKEHHUS K CBOEMY HAapOAy, YYBCTBA OTBETCTBEHHOCTH MEPE]
Ponuuou, ropmocty 3a cBOM KpaM, CBOXO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIIEe MHOTOHALIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPHUPOJHOMY HACIEAMI0 W IMaMSATHUKAM
MpUPOIbI, TOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyXe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUMCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHMOJOTMH, NMOHUMAHUS 3HAYEHUs OWOJIOTMH B IO3HAHUHM 3aKOHOB
MPUPOBL, B dKU3HH YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3anure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM pPOJMTEISIM, CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS LIEHHOCTEW CEMENHOMN )KMU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIEHUMH;

MOHMMAaHUE AMOIMOHAJILHOTO BO3JCUCTBUSL >KUBOM TPUPOJALI U €€
LIEHHOCTH;

TOTOBHOCTbh K CAMOBBIPQKEHHUIO B Pa3HbIX BHJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH Ka4eCTBa TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIBTYPbI 310POBbS U
IMOIMOHAIBHOIO 0J1ArONOJTyYHs:

MOHMMAaHUE M peanu3anus 370pOBOro W 0Oe3omacHoro oOpasza >KU3HU
(3mopoBOo€  TUTaHUE, COOJIOJEHHWE TUTMEHMYECKMX TpaBWJI W HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryJspHas Quindeckas
aKTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHUMAHHWE IIEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUICKTUBHOTO
0e30MacHOr0 TMOBEJACHUSI B CUTYyalUsX, YTPOKAIOIMIMX 3I0POBBI0O U KU3HU
JIIOJICH;

OCO3HAHME  TIOCIACACTBUM U  HEMPHUATHS  BPEAHBIX  MPUBBIUEK
(ynotpeOmneHust ajaKorosisi, HAPKOTUKOB, KypEeHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

FOTOBHOCTh K AKTUBHOM JESITEIIBHOCTH TEXHOJOTMYECKOU M COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD WHUITUUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITENIHO BBIMOJHATH TAKyIO N€ATeIbHOCTD;



WHTEpPEC K pasnudyHbiM cdepaMm MpodheCCHOHATBHOU eATeTLHOCTH,
YMEHHUE COBEPINATh OCO3HAHHBIN BRIOOP OyayIieit mpodeccnn u peann30BbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LEIECO00pa3HOE OTHOLIEHWE K MPHUPOAE KaK MCTOUYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAaHNUS;

MOBBIIIICHUE YPOBHS 3KOJIOTMYECKOW KYJIbTYpBI: MPUOOPETEHUE OIbITa
IJAHUPOBAHMSI TIOCTYNIKOB M OILIEHKA HX BO3MOXKHBIX TOCIEACTBUI JIs
OKpYXarouen Cpepl;

OCO3HaHUE TI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaeMble MPU H3YyYEHUU OHOJOTUU
3HAHUSA W YMEHUS TIPU PEIICHUH MPOOJIEM, CBSI3aHHBIX C PpPallMOHAJIBHBIM
MPUPOJIOTIOIB30BaHUEM  (COOJIIOZIEHUE TIpaBWJI TOBEJICHUS B  MPUPOJIE,
HalpaBJICHHBIX HA COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATHE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAIOMIEH
MIPUPOJIHON Cpesie, YMEHUE MTPOTHO3UPOBATh HEOIArOMPUATHBIC YKOJIOTUYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIATh UX;

HaJlMYUe PAa3BUTOrO  OSKOJOTMYECKOTO  MBIIUICHUS, HSKOJOTMYECKOU
KYJbTYpPBbI, OIbITA JESITEIBHOCTH SKOJOTHYECKON HAMNpPaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI MU B MIO3HABATEIILHON, KOMMYHUKATUBHON U COLIMATBLHOM
MpPaKTUKE, TOTOBHOCTM K YYaCTHUIO B MPAKTUYECKOU JIEATEIHHOCTH
AKOJIOTMYECKOMN HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH M OOIIIECTBEHHON MPAKTUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHUIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM U UWTATENIbCKON KYJIBTYphl KaK CPE/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U MMO3HAHUS MUPA,

MOHMMaHUe crenu@uky OUOJOTUM KaK HAayKH, OCO3HaHUs €€ poju B
dbopMUpPOBaHUU PAIMOHATIEHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUM 1I€JIOCTHOTO
MpeJCTaBICHUs] 00 OKPYKAIOIIEM MUPE KaKk O €MHCTBE MPUPOJbI, YEIOBEKA U
o0111ecTBa, B MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEN WM pelieHuu MpodiieM
COXpaHEHUS TIPUPOJIHOTO PAaBHOBECHS,;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJIsl COBPEMEHHOM 1IMBUIIU3AIUY:
obecriedeHuss HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEH BBIXO/a M3 MIO0ATBHBIX AKOJOTHUECKUX MPOOIeM
U o0ecrneueHus TMepexoja K YCTOMYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
WCIIOJIb30BaHUI0 MPUPOIHBIX PECYpCcOoB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHWOJIOTMYECKUX 3HAHUM B IEJAX
MOBBIIICHUST OOIIEH KYyJbTYphl, €CTECTBEHHO-HAay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKUIMOHAJIBHOW  TPAMOTHOCTH  OOydYaroluxcs,
dbopmMupyemoil npu U3y4eHur OUOJIOTHY;

MOHUMAHWE  CYIIHOCTH  METOJIOB  TMO3HAHMs, HCIOJB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS



aHayM3a U OOBSICHEHMSI SABJICHUN OKPY’KAIOIIEro MUpPa U MPOUCXOIANUINX B HEM
M3MEHEHUH, YMEHHUE JellaTh 00OCHOBAaHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIIbHO MCIIOJIb30BaTh OMOJIOIMUYECKUE 3HAHUS JUIs
pelieHus mpobiieM B PeabHBIX JKU3HEHHBIX CUTYalIUAX;

OCO3HaHHWE IIEHHOCTU HAYYHOU AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISTh
MPOEKTHYIO M UCCIIEAOBATEIBCKYIO IEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caMm000pa3oBaHUIO, K aKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHWH MO OMOJOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ Y4e€OHOro  MpeameTa
«buonorus» BKIOYAIOT: 3HAYMMBIE i1 (DOPMUPOBAHUS MHUPOBO33PEHUS
oOydaromuxcst  MEXIUCUUIUIMHAPHBIE  (MEXIpPEAMETHBIE)  OOIICHAYYHBIE
MOHATHUS, OTPAKAIOIIME IEIOCTHOCTh HAYYHOW KapTHUHBI MUpPA U CIEUUPUKY
METO/IOB TIO3HAHMSI, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLMUII, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U JpYyrue);  yHHBEpPCAIbHbIE  ydeOHble  JIEUCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKATUBHBIE, PpETYJIATHBHBIE), 00€CIEUNBAIOIINE
(opmupoBaHre (PYHKIIMOHATIBHOM I'PaMOTHOCTH M COLMAJIBHON KOMIIETEHLIUU
0o0yyJarommxcsi; CIOCOOHOCTh  OOYYarOIIMXCS  UCMOJb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHWS U YHHUBEPCAJIbHBIE
yueOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

B pesynbrate wu3ydeHuss OHONOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHusi y oOyudaronierocsi OyayT cGOpMUPOBaHbI TO3HABATEIHHBIC
YHHUBEpCadbHble Y4YeOHblE JCHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC
yueOHble JEHCTBUSA, PEryJsTUBHbIE YyHHUBEpCAIbHbIE Yy4eOHbIE JEHCTBUA,
COBMECTHAs JeSATEIbHOCTD.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOrPaMMbl CPEIHEr0 OOIETro
00pa30BaHuUsl TOKHBI OTPAXKATh:

OBianeHue  yHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIILICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 0000IIEHUS), PACKPHIBATH
CMBICTT OWOJIOTUYECKUX TOHATHHA (BBIIEIATh WX XapaKTepHbIE MPHU3HAKH,
yCTaHABIUBATh CBSI3U C APYTUMU TIOHATHSMU);

OMpeNeNsaTh LeIN NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3yJbTaThl JAESATENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA [JIi OOBsICHEHHS (HaKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHE pPACCYXICHUs (MHIYKTUBHBIC, NCTyKTHUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BHIBObI U 3aKIIIOUCHUS;



OPUMEHATh  CXEMHO-MOJIEJIbHBIE  CPEJACTBA AN MPEJCTAaBJICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOILICHHUH B M3y4aeMbIX OMOJIOTHUYECKUX OOBEKTax,
a TakkKe TMPOTUBOPEUMH PAa3HOTO pPOJA, BBIABICHHBIX B  PAa3IUYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTb, OIICHMBATh COOTBETCTBHE
PE3yNbTAaTOB LIENSAM, OLIEHUBATh PUCKH MOCIECTBUMN NE€ATEIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBHUS:

BIIQJIETh ~ HaBBIKAMU  Y4€OHO-MCCIIEAOBATENbCKOM M MPOEKTHOU
NEATEeIbHOCTH, HAaBbIKAMHM  pa3pelieHus  npo0jeM, CIHOCOOHOCTBIO U
TOTOBHOCTHIO K CaAMOCTOSITEIbHOMY TOMCKY METOJOB PELICHUS MPaKTUIECKUX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

WCIIONIb30BaTh PA3IMYHBIC BHIBI JCATEILHOCTH MO TOJTYYCHHIO HOBOTO
3HAaHWA, €r0 HMHTEpIpeTanuy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYE€OHBIX
CUTYaIUsAX, B TOM YHUCIIC TP CO3JJaHUH YIEOHBIX M COITMAIBHBIX TPOEKTOB;

dopMupoBaTh  HAy4YHBIA  THUN  MBIIUICHHWS, BIAACTh  HAYyYHOUH
TEPMHUHOJIOTHEN, KITIOYEBBIMU MOHITHSIMHI U METO/IaMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3WpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ PEIIeHUs, HAXOIUTh apTyMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTHUYECKH OIIEHWBAaTh WX JOCTOBEPHOCTh, MPOTHO3MPOBATh H3MEHEHUE B
HOBBIX YCJIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOMCK MEPEHOCca CPEJCTB U CIOCO00B
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B TMO3HABATEIHHYIO M MPAKTUYECKYIO 00JacTh
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YYEOHBIX NMPEIMETOB;

BBIJIBUTATh HOBBIC UCH, MIPEATaraTh OpUTrHHAIBHBIC TIOAXOAbI M PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHHUS.

3) paboTa ¢ uHpopmaumeii:

OPUEHTHPOBATHCS B PA3TMUYHBIX HUCTOYHUKAX WHPOpMAIUK (TEKCTe
y4eOHOTO MOCOOMs, HAyYHO-TIOMYJSIPHOM  JuTeparype, OHOIOTHYECKUX
CIIOBapsiX M CIpPaBOYHHKAX, KOMIBIOTEPHBIX 0Oa3zax HaHHBIX, B MHTepHeTe),
aHAJIM3UPOBATh WMH(OOPMALIMIO DPA3NUYHBIX BHIOB U (GOpPM MpEACTaBICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPECUNBOCTE;

(GopMyITHPOBATH 3aMPOCH U IPUMEHSATH Pa3IMYHbIC METOABI TIPU MMOUCKE U
oTOope Ouojoruueckol uHQpOpMaIMU, HEOOXOAUMOM ISl  BBIOJTHEHUS
y4eOHBbIX 3a/1a4;

npuoOpeTaTh OMBIT MCIMOJB30BaHUs HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO HCIIOJIb30BAHUSA
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMY MpEACTaBICHUS
ouonoruueckor uHPopMaruu (cxembl, Tpaduku, AUArpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAyYHBI $3bIK B KauecTBE CpeACTBa Ipu padore ¢
Ouonornueckod HHPOpMAIMEH: MPUMEHITh XUMHYECKHe, (U3MUecCKue U
MaTeMaTHYeCKUE 3HAaKU U CUMBOJIBI, POpMYJIbl, a0OpeBHaTypy, HOMEHKIATYDY,
HCIIONIb30BaTh W NIPeoO0pa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH;

BIa/JIETh  HAaBBIKAMHM  pPACIIO3HABAaHWSA M 3alUTHl  MH(OpMAIINH,
nH(GOPMAaLIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBjajieHUe YHHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

1) ob1enne:

OCYUIECTBJISATh KOMMYHHMKAallMM BO BcCeX cdepax KHU3HHU, AaKTUBHO
Y4acTBOBaTh B JHMAJOTe€ WM JTUCKYCCUHM IO CYHIECTBY OOCYXIa€MOW TEMBbI
(yMeHHE 3amaBaThb  BOIIPOCHL, BBICKA3bIBaThb CYXIECHHS OTHOCHTEIIBHO
BBINIOJIHEHHSI TIPEJIaraéMoy 3aJjauk, YUYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHMS, NMOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHHUKHOBEHHUS KOH(DJIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHQIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJIEUCTBUS, IOHUMATh
HaMEpeHusi JApYyrux JIOJeH, TMpOSBIATh YBAXUTEIBHOE OTHOIICHHE K
co0eCceTHUKY U B KOPPEKTHOU GopMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs eI TeJbHOCTh:

MOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHJIUBUyaIbHOM  pabOThl TpH  pPElICHUH OHOJIOTMYECKOW  MpoOJIeMBl,
000CHOBBIBaTh HEO0OXOANUMOCTD MIPUMEHEHUS IPYIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUeOHOU 3a/1auu;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJOT0 WiIE€HA KOJIEKTUBA;

MPUHUMATh LEIM COBMECTHOM J€ATEIbHOCTH, OpPraHu30BBIBATH M
KOOPJIMHUPOBATh ACHUCTBUS MO €€ JOCTMKECHHUIO: COCTABJATH IJIAH JCHCTBUMH,
pacnpenensiaTb pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThbl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M KaXKIOT0 y4YaCTHHKAa KOMAHJIbI B
oO1ui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OIEHUBATh HAEH C TO3ULUU HOBHU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBj1aieHUe YHMBEPCAJbLHBIMM PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBIABJICHHS MPOOJIEM U MX
pelIeHus B )KU3HEHHBIX U YY€OHbBIX CUTYaIUsIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKUMX 3HAHUM 1EJEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JICHCTBUAX U MOCTYIKAaX MO OTHOILIECHUIO K dKUBOU MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIINX;



CaMOCTOSITEJIBHO ~ OCYIIECTBJIATH  IIO3HABATEIIBHYIO  JIESTEIBHOCTD,
BBISBJISITH TPOOJIEMBbI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJadyd B
00pa30BaTENbHOMN IEATEIBHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIFHO COCTABJIATh IIJIaH pEHICHHs MpoOJeMbl C  Y4ETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUN;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

pacmiipsATh paMKu  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpPOBAaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATDH MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (DOPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOU SPYIUIMHN B
pa3HbIX O0JIACTSIX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIBTATOB LEISAM;

BJIQZIETh HABBIKAMU II03HABATEIbHON pediaeKcur Kak OCO3HAHMS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YIbTATOB H
OCHOBaHM1, UCIOJIb30BATh NPUEMBI pedIeKCHH ISl OLIEHKA CUTYyalluH, BbIOOpa
BEPHOTO PEILICHHUS;

YMETh OLECHHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATHh PELIEHUS IO HUX
CHIDKEHHIO;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJU3€ PE3yJIbTaTOB
NEATEbHOCTH;

3) npuHsATHE ceOsl U APYrUX:

MPUHUMATh ce0sl, MOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M ApPryMEHTHl JAPYTUX NpPHU aHaJU3€ pPe3yJbTaTOB
NEATEIIBHOCTH;

MPU3HABAaTh CBOE MPABO U NPABO JPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeIoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIe pe3yibTaThl OCBOCHHUS COJIEPKaHHS y4eOHOTO MpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YPOBHE OpPUEHTHUPOBAHBI Ha OOECIECUYCHHE
npodunbHOro  oOydeHus: oOydarommxcs Ouwonorud. OHM  BKIIOYAIOT:
cnenuduyueckue Ay OMOJIOTUU Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JICHCTBUIA
M0 OCBOCHUIO, WHTEPHpETAllMM ¢ MNpeoOpa30OBaHUIO 3HAHWMA, BHJbBI
JESTETLHOCTH TI0 TMOJYYEHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3TUYHBIX
y4eOHBIX, a Tak)Ke B pEATbHBIX JKU3HCHHBIX CHUTyanusx. lIpenMerHbie
Pe3yNbTaThI MIPEACTABJICHBI TI0 TOAAM H3yUCHHUS.

[IpeameTHBIC pe3yabTaThl OCBOCHUSA y4deOHOro mpenmera «buomorus» B
10 knacce nOKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHUH O MeCTe M POJHU OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa, B
MO3HAHUU 3aKOHOB TPUPOABI W PEUIEHWHW TPOOJIEeM  PpPalMOHATHLHOTO
MPUPOJIOTIONB30BAHMSI, O BKJIAJE POCCHUUCKMX U 3apyOeKHBIX YYEHBIX B
pa3BUTHE OUOJIOTHH,

BIIQJICHUE CHUCTEMON OHOJIOTMUECKMX 3HAHWW, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIINAE OUOJIOTUYECKHE TEPMUHBI W TOHATUS (KU3Hb, KIIETKA,



OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE), OMOJIOTMYECKUE TEOPUHU
(xnetounas teopusa T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas
Teopus HaciencTBeHHocTu T. Moprana), yuenus (H. . BaBunoBa — o neHTpax
MHOTOOOpa3usi U  MPOUCXOXKIEHUS  KYJIbTYPHBIX  PAcCTCHUI), 3aKOHBI
(ennHOOOpa3Ms MOTOMKOB MEPBOTO MOKOJICHUS, PACHICTNICHUS, YUCTOTHI TaMET,
HE3aBUCUMOTO Haciuenoanuss [. MeHnensd, TOMOJOTMYECKUX PSIOB B
HaCJICJICTBEHHOU U3MEHUYMBOCTH H. n. BaBuiona), MIPUHLIUIIBI
(KOMILIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMH METOJIaMH HAYYHOT'O TMO3HAHUS, HCIOJIb3YEMBIX B
OMOJOTHYECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB (OMHCaHUE, U3MEpEHHE,
HaOJI0/ICHUE, SKCIIEPUMEHT);

YMEHHE BBIJICISTH CYIIECTBEHHBIC MTPU3HAKU: BUPYCOB, KJIIETOK MTPOKAPHUOT
U DYKapuOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPTaHHW3MOB, B TOM YHCIIE
OakTepuil, TpuOOB, pacTEHHUH, XUBOTHBIX W UYEIOBEKAa, CTPOCHHUS OPraHOB U
CUCTEM  OpraHOB  pAaCTEHHMH,  JKMBOTHBIX,  YEJIIOBEKa,  IMPOLECCOB
KHU3HEACSITENFHOCTH, MPOTEKAOIINX B OpPTaHM3MaxX PACTeHH, >KUBOTHBIX U
YeJoBeKa, OHOJIOTMYECKUX TMPOIECCOB: OOMEHa BEIIeCTB (MeTaboJu3M),
MIpEBpAIICHHs] SHEPIrUU, OpPOKEHHUsI, aBTOTPO(HOIO M TeTepOTPO(HOrO THUIIOB
nuTaHus, (POTOCHHTE3a M XEMOCHUHTE3a, MHTO3a, Mei03a, TraMeToreHesa,
AMOpHOreHesa, NOCT3MOPHUOHAIBHOTO pa3BUTHS, pa3MHOXKEHUS,
WHANBUAYAIBHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3a), B3aUMOACHCTBHSI T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHE yCTaHAaBIMBATh B3aUMOCBSI3U MEXIY OPTaHOMAAMH KIETKA M UX
(YHKIMSAMH, CTPOCHHEM KIETOK pa3HBIX TKaHEW W UX QYHKIUSIMHU, MEXKITY
OpraHaMH M CHUCTEMaMH OpPTaHOB y PACTEHUH, KUBOTHBIX U YEJIOBEKA U HX
(GYHKIUSAME, MEXKIY CUCTEMaMH OPraHOB M MX (YHKIUSIMH, MEXKIY dTaramu
oOMEHa BeUIeCTB, JTalaMd KIETOYHOIO LMKJIAa M JKU3HEHHBIX IUKIIOB
OpPraHMW3MOB, dTallaMd AMOPHUOHATLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTHUIIOM,
(deHoTunom u pakrTopamu cpeabl OOUTAHMUS;

YMEHHE BBISBIIATH OTIUYUTEIHHBIC TPU3HAKH KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHHid, )KUBOTHBIX M YEJIOBEKa,

YMEHHUE HCMOJB30BaTh COOTBETCTBYIOIIME APIyMEHTBI, OHMOJOTHYECKYIO
TEPMHUHOJIOTMI0O M CHUMBOJIMKY JUJISl JOKa3aTelbCTBAa POJICTBA OPraHU3MOB
Pa3HBbIX CUCTEMATUYECKUX TPYIIT;

YMEHHE pemaTh OWOJIOTWUYECKHWE 3a/Jadyd, BBIIBIATh MPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXKIY UCCIENYEMbIMU OMOJIOTMYECKMMHU MPOLECCAMU U
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3bI Ha OCHOBAaHUH IOJyYEHHBIX
pe3yNbTaToB;

YMEHHUE BBINOJIHATH J1a00OpaTOpHBbIE U MpaKTUYECKue padoThl, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH HUX OKCIEPUMEHTAIHLHBIMU
cpencTBamu, (popmynupys Lellb UCCIEIO0BAHMS, aHAJTU3UPOBATH MOJYyUYECHHbIE
PE3yNbTaThI U JACNaTh BBIBOIBL;

yMEHUE y4acTBOBATh B yUEOHO-MCCIIE0BATENBCKONU paboTe 1o OUOJIOTHH,
HKOJIOTMH ¥ MEIUIIMHE, TPOBOAMMON Ha 0a3e IMIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMMYHO  TPEACTaBIATh TOMYYCHHBIE PE3yNbTaThl Ha  YYCHHUECKHX
KOH(epeHIHsIX;

YMEHHE OLIEHWBATh YTUYECKUE ACIEKThI COBPEMEHHBIX HCCJICIOBAaHUI B
obnmactu  OMOJIOTMM U MEAMIMHBI  (KJIOHUPOBAHHME, MCKYCCTBEHHOE



OIIOZ0TBOPEHUE, HAIIPABIEHHOE U3MEHEHUE T€HOMAa U CO3/IaHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISITH OCO3HAHHBIN BBIOOp Oyayiiel mpodeccruoHanbHON
JNEATCILHOCTH B 00JacTH  OHOJIOTHHM, MEIMWIUHBL, OHOTSXHOJIOTHH,
BETEPUHAPHUH, CEIBCKOTO XO3AWUCTBA, MUILIEBOI MPOMBIIIICHHOCTH, YIIIyOIsATh
[I0O3HABATEJIbHBIA ~ MHTEPEC, HANpPaBICHHBIA HA  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIIECH mpodeccur U MPOJIOKEHUE OMOJIOTHYECKOro 00pa30BaHuUs
B OpraHMU3aIUsaX CpeHero MpohecCnoHaTbHOTO U BBICIIETO 00pa30BaHUsI.

[IpeameTHbIE pe3yabTaThl OCBOEHHUSA y4eOHOro mpenmMera «buonorus» B
11 knacce nOMKHBI OTPAKATH:

c(hOpPMUPOBAHHOCTh 3HAHUI O MECTe€ M POJU OWUOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHH COBPEMEHHOW €CTeCTBEHHO-HAYYHOH
KApTUHBI MHUpPA, B MO3HAHWM 3aKOHOB NPHUPOABI M PELUICHUH SKOJOTUYECKUX
mpoOJieM YeJOBEYECTBa, a TAKXKE B PEIICHHH BOIPOCOB PALMOHAIBHOTO
MPUPOJONOIb30BAHNUS, U B (OPMUPOBAHUM LEHHOCTHOTO OTHOIIEHHUS K
MPUPOJE, OOIIECTBY, YETOBEKY, O BKJIAJI€ POCCUHUCKHUX U 3apyOEeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTUE OMOJIOTUY;

YMEHHUE BJIAJIETh CUCTEMOW OMOJIOTMYECKUX 3HAHWUM, KOTOpas BKJIKOYAET
ONpeaeNeH!s] U MOHUMAHUE CYIIHOCTH OCHOBOINOJATAIONIMX OHOJIOTrHYECKUX
TEPMUHOB U TOHATHI (BHJ, 3KOcHCTeMa, OMocdepa), OMOJIOTHUYECKUE TEOpUU
(aBomonionHas Tteopuss Y. JlapBHHa, CHHTETHYECKas TEOPHUS HBOJIIOLUN),
yuenusi (A. H. CeBepuoBa — 0 MHyTAX M HampaBleHUsAX sBomonuu, B.W.
Bepnaackoro — o 6uocdepe), 3akonsl (reHeTnyeckoro pasHoBecust [[x. Xapau
u B. BaiinOepra, 3apojsiieBoro cxoactsa K. M. bapa), npasuna (MUHUMyMa
1O. JInbuxa, 7KONIOrM4ecKOil MUpaMuIbl SHEPTHH ), TUIOTE3bI (TUIIOTE3a «MUPa
PHK» V. I'unGepra);

YMEHUE  BIAJETh OCHOBHBIMM  METOJaMU  HAy4YHOrO  IO3HaHUS,
UCIIOJIb3YEMbIMM B OHMOJIOTMYECKUX HCCIAEAOBAHUSAX IKHUBBIX OOBEKTOB M
AKOCUCTEM (OMHCaHHWE, U3MEpPEeHUE, HaOIOJIEHHUEe, HKCIEPUMEHT), CIocoOamMu
BBISIBJICHUS U OLICHKW aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPOJIE;

YMEHHUE BBIACIATHh CYIIECTBEHHbIE MPU3HAKU: BHUIOB, OMOT€OLEHO30B,
AKOCHUCTEM U OHOchephl, CTAOMIM3UPYIOUIET0, NBUKYIIETO U Pa3phbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOro U CUMIIaTPUYECKOTO
BU000pa30BaHus, BIUAHMUS JABWKYLIMX CHJI SBOJIOUUM Ha TreHOo(OHA
MOMYJISILUU, TPUCTTOCOOJIEHHOCTH OPTaHU3MOB K cpelie OOUTaHUS, YePEAOBAHUS
HaIlpaBJCHUN »HBOJIIOLUHU, KPYyroBOpPOTa BEIIECTB M MOTOKAa SHEPIHUH B
HKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXIY MPOLIECCAMH HBOJIIOIUH,
JIBYKYIIMMH CUJIAMU aHTPONOTE€HEe3a, KOMIIOHEHTAMU Pa3IMYHbIX SKOCUCTEM U
IPUCIOCOOJICHUSIMU K HUM OpraHU3MOB;

YMEHUE  BBISBIATH  OTJIMYUTENbHbIE NPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie 0OMTaHUsl, aOMOTUYECKUX U OMOTUYECKHUX
KOMITIOHEHTOB 3KOCHCTEM, B3aMMOCBSA3€H OpraHM3MOB B COOOLIECTBAX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIME APIYMEHTBI, OMOJIOTMUYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY JUJIS JOKa3aTelbCTBAa POJICTBA OPraHU3MOB
pPa3HbIX CHUCTEMATHYECKUX TPYyMN, B3aUMOCBSI3U OPraHu3MOB U  Cpebl
oOWUTaHUs, €IUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHECHHUS
MHOT000pa3usi BUJIOB U SKOCUCTEM KaK yCIIOBUSI COCYLIECTBOBAHUS IPUPOABI U
YeJI0BEUYECTBA;



yMEHHE pemaTh OWOJIOTUYECKHE 3a/Ja4yd, BBIBIATH NPUYUHHO-
CJIEJICTBEHHBIC CBSI3U MEXIY HCCIEAYEMbIMH OHOJOTHYECKHUMH MPOIECCAaMH U
SABIICHUSIMU, JIeJaThb BBIBOJBI U TPOTHO3bI HAa OCHOBAaHUH MOJIYYEHHBIX
pE3ybTaTOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKUE PabOThI, COOMIOAAThH
MpaBuiIa MpU padoTe ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIABUTATh THUIIOTE3bl, MPOBEPITh HX SKCIEPUMEHTAIBLHBIMU
cpeactBamu, (GpopMynHpys LeJdb HUCCIeNOBAaHUS, aHAJIM3UPOBATH MOJTYYCHHBIC
PE3yNbTaThI U JAENaTh BBIBOIBL;

YMEHHE y4acTBOBAaTh B y4EOHO-UCCIIEIOBATEIBCKOM paboTe mo OHOJIoTHH,
HKOJIOTMH U MEIUIIMHE, TPOBOAMMON Ha 0a3e IMIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO TPEACTABIATh MOJYYCHHBIE pE3ylbTaThl Ha  YYEHHYECKHX
KOH(epeHLHUsIX;

YMEHHE OIEHUBATh TUIIOTE3bI M TEOPUU O TPOUCXOXKICHUH >KU3HH,
YeloBeKa M YENOBEYECKUX pac, O NpHUYMHAX, TOCIEACTBUAX H CIocoOax
MpeA0TBpaAlIEHUS TTI00AIBHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BHIOOP Oymyliel mpodeccruoHanbHON
JESTEIbHOCTH B 00MacTH OMOJOTHH, JKOJIOTUH, TMPHUPOAOIOIH30BAHNUSA,
MEIUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEITHCKOTO XO3HUCTBa,
NUIIEBOM  MPOMBIIUIEHHOCTH,  YIAyOnsTh  MO3HAaBaTEIbHBIA  HMHTEpPEC,
HaIlpaBJEHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIONIIEH mpodeccun u
MPOJOIHKEHHE OHOJOTHYECKOT0 00pa3oBaHUs B OpPraHHU3AIUsIX CPEIHEro
po¢heCCUOHATIBHOTO u BBICIIIETO o0pa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HauMeHoBaHue KoanuecTBo 4acoB
DJIeKTpOHHbIe (LM (pPOBbIe)
n/ pa3fiesioB U TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
n nporpamMmsbl padoThI padoThI
1 buonorus kak Hayka 1
5 JKuBbi€ CUCTEMBI U UX )
M3y4yeHue
3 buosnorus knerku 2 0.5
Xumuyeckas
4 10 1
OpraHu3alus KIETKU
5 CrpoeHue u QyHKIINH 8 5
KJIETKHU
OOmeH BemecTB U
6 MIpEeBpaICHUE SHEPTUN 9 1
B KJIETKE
HacnenctBennas
7 uHpopmanus u 9 0.5
peanmzanys €€ B KIIETKE
JKU3HEeHHBIN TUKIT
8 6 1
KJIETKU
Crpoenue u KIIUU
9 P by 17 15
OpraHu3MOB
10 PasmHOXeHUE 1 8 1.5




pa3BHUTHE OPTAHU3MOB
['eneruka — Hayka o
1 HACJICJICTBEHHOCTH U 5 05
W3MEHUYUBOCTH
OpPraHHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJICJICTBEHHOCTH
13 3aKOHOMEPHOCTH 5 )
W3MEHUYUBOCTH
14 ['eneTnka yeaoBeka 3 05
15 Cenexuusi OpraHu3MoB 1
buortexnonorus u
16 CHUHTETHUYECKAs 4
Oounosorust
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (HU(POBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

3apokJIeHUE U pa3BUTHE
HBOJIIOIMOHHBIX
MPEJICTABICHUN B
ouonoruu

MukposBontonus u eé
pe3yJIbTaThI

14

MakposBontonus u eé
pE3yIbTATEI

[Ipoucxoxaenue u
pa3BUTHE KU3HU HA
3emite

15

1.5

[Ipoucxoxnenue
yeroBeKa —
AHTPONIOTEHES

10

DKoJorus — Hayka o
B3alMOOTHOLIEHMSIX
OpPraHU3MOB U
HaJ0pPTaHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoit

0.5

OpranusMmsl 1 cpena

1.5




YACOB I10 ITPOTPAMME

obuTanus
OKOJIOTHUS BUIOB U
8 B 9 0.5
TIOTTYJISIITII
DKoJI0TUsg COOOIECTB.
9 DKOJIOTUYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas 5
3KOCHUCTEMA
11 YejoBek u 6
OKpYy’Karolas cpena
12 PesepBHoe Bpems 8
OBILIEE KOJIMYECTBO
102 7.5







HHPOBEPSAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kox nposepsiemoro
TpedoBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS @
NMPOrpaMMbl cpeHero o0uero 00pa3oBaHus

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTEC
COBPEMEHHOM €CTeCTBEHHOHAYyYHOW KapTUHBI MHpA, B TO3HAHUU °
KU3HEHHO BAXKHBIX COLUAIBHO-DTUYECKUX, IKOHOMUYECKUX, IKOJIOTHY
TaKk)K€ B PEIICHWU BOMPOCOB PAIMOHAIBLHOTO MPUPOONOIb30BAHMS,
OTHOIICHHUS K MPUPOJE, OOLIECTBY, YETIOBEKY; O BKIIaJe POCCUNUCKUX U 32
pa3BHUTHE OMOJIOTUU

Bnagenue cucremMoil 3HaHMH 00 OCHOBHBIX METOAAX HAYYHOI'O
OMOJIOrMYECKUX HUCCIICJOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM (OMM
HaOJI0ACHNH ); CITOCOOaMU BBISIBJICHUS U OLICHKH aHTPOTIOT€HHBIX H3MEH!
YMeHue BbIABUIATh THIIOTE3bl, IPOBEPSITh HUX SKCIEPUMEHTAIBLHBIMU

WCCIIEI0OBaHMsl, aHAIM3UPOBATh NIOJyYEHHbIE PE3YJIbTAThl U JI€JIaTh BBIBO;
BrisiBeHNE 3aBUCHMOCTH MEX/y UCCIETYEMbIMU BETMUMHAMHU, OOBSICHE
(hopMyIHpOBaHUE BHIBOJIOB C UCTIOIH30BAHNEM HAYYHBIX MMOHITHH, TEOPI

YMeHue BialeThb CHCTEMOM OMOJIOTMYECKMX 3HAHMH, KOTOpas
OUOJIOrYeCcKHe TEPMHUHBI M TIOHATUS (KM3Hb, KIIETKA, TKaHb, OpTraH, OpraHI
OuorieHo3, Ouocdepa; mMeTadoIm3M, TOMEOCTa3, KIETOUYHBIH WMMYHUTET,
JMCKPETHOCTD, camOoperyJIsLus, CaMOBOCIIPOU3BE/ICHUE, HacI
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

O6uosornyeckue Teopuu: kinerouHas teopus T. IlIBanna, M. Illneif,
ceslekTuBHOro nMMmynmrera I1. Opnux, .M. MedHnkoBa, XpoMOCOMH:
Moprasna, 3akoH 3apoapiieBoro cxoacrsa K. bapa, sBomronimonHas teo
TEOpHsl 3BOJIONMHU, TeopHs aHTponoreHesa Y. JlapBuHa; Teopust 6uore
H.W. BaBunoBa 0 1eHTpaXx MHOrooOpasusi U HPOMCXOXKACHUS KYJbT
Cesep1oBa 0 MyTAX U HallpaBJIEHUAX 3BoJoLuu, yuenue B.W. BepHanck
3aKOHBI (€AMHOO0Opa3usi MOTOMKOB IIEPBOIO TOKOJEHHsS, paclIerie
HacIeA0BaHus NPU3HAKOB I'. MeHens; CLEenIeHHOro HacIeI0BaHus TPV
resoB T. Moprana, roMOJOTMYECKMX psJOB B HACIEICTBEHHOU I
reHerudeckoro pasHoBecusi JIx. Xapau u B. BaiinGepra; 3apo;
ounorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npasuia (MuauMyma FO. JInbuxa, 5K0I0rn4eckoil mupaMusl 4ucel, Ouc
rurnoressl (koarepBatHoi A.M. OmnapuHa, nmepBuuHOro OymboHa Jk. X
puboszuma T. Yek)

YMmenue peuiaTh NMONUCKOBBIC OMOJIOTHYECKHUE 3ala4u¥; BBIABJIATH NPHUYU]




UCCIIEAYeMbIMU OMOJIOTUUECKUMH OOBEKTAaMH, TIPOLIECCAMU U SIBIICHUSMHU
OCHOBAHUH TIOJTy4EHHBIX PE3YJIbTATOB;

COCTaBIISITh TEHOTHITMYECKAE CXEMbI CKPCIIMBAHUS U DPa3HBIX THII
OPraHu3MOB, COCTaBIISITh CXEMbI TIEPEHOCA BEIECTB U SHEPTHH B IKOCHC
CeTH)

YMeHue ycTaHaBIIMBaTh B3aUMOCBSI3M MEXKIYy CTPOCHHEM U (YHKIHSAM
TKaHEH, opraHaMu ¥ CUCTEMaMH OPTaHOB Y PAaCTCHMM, )KUBOTHBIX U Y€
BEIIECTB; ATAallaMU KJIETOYHOTO LMKJA M >KU3HEHHBIX LHKIOB OPraHH:
pa3BUTHs; TEHOTUNIOM M (EHOTHIIOM, (GEHOTHIIOM U (hakTopamu
HBOJIIOIUM; JABIKYIIMMH CHJIAMHM  aHTPOIOIeHE3a; KOMITIOHEHTaM
MPHUCIIOCOOTICHUSIMU K HUM OPTaHU3MOB

YMeHue BhIICNATh CYIIeCTBEHHBIE TPU3HAKHU:

CTPOCHHSI BHPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKIETOUYHBIX I
BUJIOB, OMOTrEOLIEHO30B, SKOCUCTEM U OuOCHEpbl; CTPOSHHUS OPTaHOR
KUBOTHBIX, 4YEJIOBEKa; MPOIECCOB IKUZHEICATEIbHOCTH, MPOTEKAIOL
KUBOTHBIX M YeNIOBEKa; OMOJIOTMYECKUX IPOIECCOB: OOMEHa BEIIECTR
MIpEeBpaLIeHHUs] SHEPTruu, OpOXKEHUs, aBTOTPO(GHOTO U TeTepoTpodHOro
XEeMOCUHTE3a, MHTO3a, Meio3a, rameToreHesa, 3MOpuoreHesa, I
pPa3MHOXXEHUS, HHIWBUIYaJIbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEH
reTepo3uca; IEHCTBUII MCKYCCTBEHHOT'O OTOOpa, CTaOUIU3UPYIOIIETO,
€CTECTBEHHOT'0 0TOOpa; allJIONaTPHUECKOr0 U CHMITATPHYECKOTO BUI00C
CHJI DBOJIONUU Ha TEeHOMOHA TMOMYyISALUUU; MPUCTOCOOIEHHOCTH Of
YyepeI0BaHMs HAPABJICHUI SBOJIOLNN; KPYTOBOPOTA BEIIECTB M MOTOKA

CpopMHUpPOBAaHHOCTh YMEHUS BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH |
OYKapuoT, OAHOKJICTOYHBIX W MHOTOKJICTOYHLIX OPraHu3MOB, BHJIOB.
O0COOCHHOCTH TpPOILIECCOB OOMEHa BEUIECTB U IPEBpAIICHMS DHE]
TUTACTUYECKOTO W DHEPTETHYECKOTr0 0OMeHa, XeMOCHHTE3a, MHTO03a, Me¥
U PAa3sSMHOXCHUA, WHIAUBUAYAJIBHOI'O Pa3sBUTHUA OpraHU3Ma (OHTOFCH€3
€CTECTBEHHOI'0 0TOOpa, BUI000pa30BaHusl, IPUCIIOCOOIEHHOCTH OpPraHu’
KOMITOHCHTOB 3KOCHUCTEM, aHTPOIIOTICHHBIX H3MEHEHHH B DKOCHCTEMax
BEILIECTB U MPEBpaIeHus YHEPTun B Ouochepe

YMeHue ucmnoiab30BaTh COOTBCTCTBYIOIIHUEC apT'yYMCHTEI, 6I/IOHOTI/I‘-ICCKy]
IJI 1O0Ka3aTC/IbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTCMATUYCCKUX TP
CpCabl 06I/ITaHI/I$I; CAUHCTBA YCJIOBCUCCKHUX PacC, HCO6XOI[I/IMOCTI/I 310pO]
pa3Hoo6pa31/I>1 BUJIOB U DKOCUCTEM KaK YCJIOBHA COCYIICCTBOBAHU S TTPHUP(

YMmenue KPpUTHYCCKHU OLCHHUBATH I/IH(I)OpMaI_[I/IIO OMOJIOTUYECKOTO C
OTUYCCKHUE  ACIICKTBI COBPCMCHHBIX HCCIEIOBaHUN B 6I/IOJ'IOFI/II/I,
paccMaTpuBaTh r100aJIbHBIE DKOJIOTHYECKHE Hp06HCMLI COBPCMCHHOCTH.
HUM CO6CTBCHHYIO ITO3HUIIHNTIO




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'S 10O BUOJOI'A

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1

buoiorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

11

CoBpeMeHHas O1OJIOTHSI — KOMIUIEKCHas! HayKa. buonornyeckue Hayku U n3ydaemble
NPUKJIAJIHBIEC U TIOMCKOBBIE HAyYHBIE HCCIIEJOBAHNUS B OUOJIOTHH.

3nayeHue OMONOrMM B (POPMHPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHI
Ouonorueil. 3HadeHue OHONOTMM B IPAKTUYECKOW JESATEJBHOCTH 4YeJIOBEKa:
POMBIIIICHHOCTH, OXPaHe MPHPOJIBI

1.2

JKuBble cucTeMbl Kak TpeAMeT u3ydeHusi Ouonoruu. CBOWCTBA JKHUBBIX CHCTEM
JMCKPETHOCTh W IEJOCTHOCThb, CIIOKHOCTh U YIHOPSJIOYEHHOCTh CTPYKTYPBHI
CaMOBOCIIPOU3BEICHHE, PA3IPaXKUMOCTh, U3MEHUYUBOCTh, POCT M Pa3BUTHE.

YpOBHM OpraHU3alMH KUBBIX CUCTEM: MOJICKYJISIPHBIH, KIIETOUHBIN, TKAHEBBIN, OPTaH
AKOCHUCTEMHBIN (OMOTeoleHOTHYeCKUl), OuochepHsiid. Ilpoiecchl, MPOUCXOaAITH
npU3HAKK KHUBOTO. JKH3HB Kak (hopma CyIeCTBOBAHUS MaTEPUN

1.3

Metoner Ouonormueckoil Hayku. HaOmroneHue, m3MepeHHe, SKCIEPHUMEHT, CHCTEN
3aBUCHUMOM W HE3aBUCUMOW nepeMeHHoW. [lnanupoBanue skcnepuMmeHta. llocTaHc
runore3a. [lonstue BbIOOpKM M €€ JOCTOBEpHOCTh. Pa3dbpoc B OMOIIOrHYECKUX
MOJIYYCHHBIX PE3yNIbTaTOB. [[pUUMHBI HCKaXEHUs PE3YNIbTATOB dKciepuMeHTa. [1oHATY

Kinerka xax Omonornueckas cucrema

2.1

KneTtka — cTpykTypHO-(QYHKIMOHAIbHAS €IUHUIA >KUBOTO. VICTOpUS OTKPBITUS KIIET
Knerounas teopus (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE MOTOXKEHUS COB
MeToapl MOJIEKYIISIPHOU M KJIETOYHOM OMOJIOTUM: MUKPOCKOIIUS, XpoMaTorpadus, dJie
muddepeHanbHoe HEeHTPUPYTrHpoBaHUEe, KYJIbTUBUPOBAHUE KIETOK

2.2

XHMMHYECKUN COCTaB KIIETKU. Makpo-, MUKpPO- U YIbTPAMHUKPONIEMEHTHI. Boma u et
y4acTHE B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPEryIsalui. MuHepalbHble BELIECTBA K]
KaTHOHOB U aHUOHOB B KJIETKE.

buonornueckne nomumepsl. benku. AMHUHOKHMCIOTHBIH cocTaB OenkoB. CTpyKTypr
CTpYKTypa Oenka, MenTHaHas CBs3b. BropuyHas, TpeTuuHas, YeTBEPTUYHAS CTPYKTY]
Knaccudukanus 6enkoB. buonornueckue GyHKIIMN OEITKOB.

VYrunesoasl. MoHoOcaxapuibl, Iucaxapuabl, OJIMrocaxapuabl M mnonucaxapuisl. O
XMMUYECKHEe CBOUCTBA YIieBOJOB. bruonornueckue GpyHKIUN yTIeBOAOB.

Jlunugsl. T'uapodunsHO-rHApodoOHBIe cBoiicTBa. Kiaccudukauus munuaos. Tpu
crepounibl. buonornueckue ¢pyHkuuu aunuaoB. OOIMe CBOHCTBA OMOIOTHUECKUX M
CaMO03aMbIKAHUIO, TIOJIYIIPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. Ctpoenue HyknenmHoBbIX KucioT. Hykieorw
[TpaBuno Yapradda. Ctpykrypa JJHK — nBoitnas cnupans. MectoHaxoxaeHue u 01
PHK. ®ynkiuu PHK B knetke.

Crpoenne ™onekynsl AT®. Makpospruueckue cBsizu B Mojaekyine ATO.




BoccranoBnennble nepeHocunky, ux GyHkuu B kinetke. CekBenupoanue JJHK.
CrpykrypHast Ouosiorus: OMoxuMuyeckue M OUOPU3NYECKHE HMCCIEIOBAHUS COCTal
OMOMOJIEKYIT

2.3

TuIbI KJIETOK: yKapruOTHYeCKasi U MpokapruoThuueckasi. CTpyKTypHO-(pyHKIIMOHATBHBI
Crpoenne npokapruoTHueckoi kietku. Kierounas crenka Oaxtepuii u apxeir. Ocobx
aBTOTPO(HON MPOKAPUOTUIECKUX KJIETOK. MECTO U POJIb MPOKAPUOT B OMOIIEHO3aX.
Crpoenrie u (GyHKIMOHMPOBAHUE HYKAPHOTHUECKOW KieTku. [lnmasmarnyeckas wme
IUIa3MaTHYeCKOil MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IJIa3MaTHYECKYI0 M
obneruénnast quddy3us), aKTUBHbBIN (IEPBUYHBIA U BTOPUYHBIA aKTUBHBIA TPAHCIIOP
Pabora nHarpmii-kanueBoro Hacoca. DHIOIMTO3: MHHOIUTO3, (aromuTo3. DK30IUTO
(YHKIMH KJIETOYHON CTEHKH pacTeHH, IpuOOB.

Huronmnaszma. Ilutozons. Lutockener. [IBwkenue nuroriazmbl. OpraHOHWIBI Kiie
KJIeTku: 3HAomnasmarndeckas cetb (OIIC), ammapar ['onbmxu, JHM30COMBI, HX C
OJTHOMEMOpAHHBIX OpPTraHOWJOB KieTKH. CTpoeHue rpanyaspHoro perukyiayma. Cu
KJIETOYHBIX MeMOpaH. [nmankuil (arpaHyssipHBIM) 3HIOMIA3MATUYECKUN PETUKYIYM
I'onpmxu. Tpancnopt BewecTs B KiIeTKe. Bakyonu pacTuTenbHbIX KIeTOK. KineTounsly
[TosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHJPUH, TUIACTUIBL.

Crpoenrie U QpyHKIIMM MUTOXOHAPHHA W 1mactui. IlepBUdHbIE, BTOPHUYHBIE U CIIOKH
AYKApUOT. XJIOPOILIACTBI, XPOMOIUIACTHI, JICUKOIIACTHI BBICIIUX PACTECHUM.
HememOpannsie opraHouabl kietku CrtpoeHne #  (QYHKIMH HEMEMOpPaHHBIX
Mukpodunamentel. Mplieynbie  KieTkH. Mukporpyoouku. Kierounsrii nentp. C
pecHnyek. MukpoTpy0Oouku nuToriasmsl. LleHTpuos.

Anpo. Ob6onouka siipa, XpoOMaTHH, KapuoIula3Mma, SAPBIILIKH, UX CTPOEHHE U (DYHK
[TpocTpaHcTBEHHOE PacoIOKEHUE XPOMOCOM B HHTEp(a3zHoM sijipe. benku xpomaTuH
Knerounsle BiitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK DYKapHOT (pacTUTEr

2.4

ACCUMMIIAIMS U AUCCUMMIISIMS — JIBE CTOPOHBI MeTabosn3ma. Tumel oOMeHa Beriec
VYdacThe KuciaopoAa B OOMEHHBIX Ipolieccax. JHepreTuyeckoe oOecredyeHue KIeTK
nporeccax. depMEeHTATUBHBIN XapakTep peakuui KieToyHoro meradonnsma. de;
mexaHusM JneiictBusa. Kodpepmentsl. OTinunst (EepMEHTOB OT HEOPTaHUYECKUX K
OenKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX PEAKIIMNA OT pPa3INYHBL
[TepBruYHBI CHHTE3 OpraHMYEcCKUX BellecTB B kieTke. PorocuHTe3. Poib Xiopc
CgeroBas u TemHoBasi (azbl. [IpogykTuBHOCTE (hoTOCHHTE3a. BiMsHuE pazIHyuHBIX (
3HavyeHue POTOCHHTE3A.

XemocunTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIHUPYIOIL
cepoOaKkTepuu, BOAOPOAHbIE OaKkTepuH. 3HAYCHUE XEMOCHHTE3a.

AnHas’poOHble opraHu3Mbl. Bunel Opoxenus. IIpogykTel OpoKeHUS W HX HCIIOJI
MHUKPOOPIaHU3MbI KaK 0OBEKThl OMOTEXHOJIOTMU U BO30OYIUTENH OOJIe3HEM.

AdpoOHBIE OpraHu3Mbl. JTalbl SHEPreTHYeckoro ooOmeHa. [loArOTOBUTENBHBIN 3
pacuienjeHue TI0KO3BbL.

buonoruueckoe OKHCIEHHE, MM KIETOYHOE IbIXaHue. Pollb MUTOXOHIAPUN B MPO]
[Muknnueckue peakuuu. OxuciautenbHoe (GocdopmiupoBanue. [Ipeumymiectsa aspo
aHadpOOHBIM. D(PPEKTUBHOCTH HIHEPTETUUECKOT0 0OMEHa




2.5

Peakuuu wmatpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B peaKLHUAX
HacCJIeACTBEHHON MHpopManuu. [ eHeTHYeCKui KO/, €ro CBOMcTBa. TpaHCKPHUIITUSI — |
TPAHCKPUIILIUK: KOMIUIEMEHTAPHOCTh, AHTUIAPAIICIIbHOCTb, ACUMMETPUYHOCTD. ]
tpancnopteix PHK B OmocuHTeze Oenka. Yciousi OGmocuHTe3a Oenka. Koamposa
OouocuHTe3e Oenka.

Opranuzanys reHomMa y MNpPOKapuoT U 3yKapuoT. Perynsiuusi akTUBHOCTU TE€HOB Y
Kaxo06, XK. Mano). Perynsmus oOMEHHBIX MPOIecCOB B KieTke. KiieTouHbIil romeocTa:
Bupychl — HekileTouHble (OPMBI )KU3HU U 00JUTraTHbIe mapa3utbl. CTpOeHHE MPOCTHIX
OakTepuodaros.

BupycHbie 3a0oneBanus yenoBeka, xuBoTHbIX, pactreruii. CITN/, COVID-19, conuan

2.6

Knerounsrii nukd, ero nepuoasl u perymsus. Marepdasza u Muto3. OcoOOEHHOCTH TPC
[TonroroBka kieTku K JeneHuio. I[IpecuHTeTnueckuit (IMOCTMUTOTUYECKUH), CHUH
(MPeMHUTOTUYECKHIA) TIEPHOBI HHTEP(A3HI.

Marpuunsiii cunte3 JJHK — perumxanumsa. Ilpunnuner pernmuxanmu JIHK: xomme
CUHTE3, aHTUInapaiesnbHocTb. Mexanusm pervtnkanuu JJHK. Xpomocomsl. Ctpoenue
XpOMOCOMHBIH HAaOOp KIIETKH — KapUOTHIL. JUTUTOMTHBINA U TaTluIONIHBIA HAOOPBI XPC
ITonoBBIE XPOMOCOMBI.

[Jenenune xknetku — muto3. CTaguu MUTO3a U IPOUCXOAIINE B HUX MPOLECChl. THIE
buonornueckoe 3HaueHUe MUTO3a. Perymsimus MUTOTHYECKOro mukia KieTtku. [Ipo
aromnTo3.

@DyHKIMOHAIbHAS TCHOMHKA

Opranusm kak OHooruyecKas cuctema

3.1

OpnHoKIIeTOUHBIE, KOJIOHUAIbHbIE, MHOTOKJIETOYHbIE OPTraHU3Mbl I MHOTOTKaHEBBIE O]
@®opMbl pa3sMHOXKEHUSI OPraHU3MOB: Oecrioyioe (BKJIHOYas BET€TaTUBHOE) M IOJIOBC
MOYKOBaHUE, CIIOPYJISILMS, pparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxeHue. [lonoBble KiIeTkH, Wiau ramerbl. Meiio3. Craaun Menose
Kpoccunrosep. buosornueckuii CMBICI Mei03a W IIOJIOBOro mpouecca. Menos |
OpraHU3MOB.

[IpenzaponpiiieBoe pa3Butue. ['ametoreHes y kuBOTHBIX. [lonoBblie sxene3bl. O0pasc
Cnepmarorene3 u oorene3. CTpoeHHe TOJOBBIX KIETOK. OIUIOAOTBOPEHUE U OM
Crioco0sI OTII0IOTBOPEHUSI: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHOE pa3BUTHE OpraHU3MOB (OHTOreHes3). Ctaguu SMOpHOreHe3a KUBOTHBL
Tunsr apobnenus. OcoO0eHHOCTH JIPOOIEHUS MIEKOMUTAIOMIMX. 3apO/IbIIIEBbIE JTUCTKY
TKaHEell M3 3apOoJbILIIEBBIX JUCTKOB. B3anMHOE BiMsSHUE yacTell pa3BHUBAIOILLIETOCS 3af
3akiajika IiaHa CTPOEHHs! KUBOTHOTO KaK pe3yJbTaT HepapXUUeCKUX B3aUMOJICHCTBHUI
pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIBL.

Poct u paszsurue xxuBoTHbIX. [locTamMOproHanbHbIN nepuo. [Ipsmoe u HenpsiMoe pa-
O€CIO3BOHOYHBIX U TI03BOHOYHBIX JKMBOTHBIX. bHOJOrMueckoe 3Hau€HUE MPSIN
pacrnpocTpaHeHHe B Mpupoje. TUmbl pocTa XUBOTHBIX. DAKTOPHI PETYISLUU POC
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX M uesnoBeka. [leprospl oHTOreHesa yenor
Pasmuoxenue u pazsurue pacrenuil. 'lamerodur u cnopoput. Meiio3 B KU3HEHHOM II
nponecce Meio3za. ['amerorenes y pacreHuid. OIUIOOOTBOPEHUE W Pa3BUTHE pa




OIIOIOTBOPEHUE y IIBETKOBBIX pacTeHuil. OOpa3oBaHHME M pPa3BUTHE CEMEHH. Me
pacTeHuii U KUBOTHBIX

3.2

HcTopust cTaHOBJIEHUS U Pa3BUTUS N€HETUKU Kak HaykKd. OCHOBHBIE I€HETUYECKHE I
XPOMOCOMBI, aJUICJIBHBIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKU, JOMHUHAHTHBIA U P
reTepO3UroTa, 4YWUCTasl JIMHUS, THOpUIbI, TeHOTHI, (eHotur. OCHOBHBIE METO]
LATOJIOTMYECKUI, MOJIEKYJIIPHO-T€HETUYECKHUI

3.3

Mounorubpunnoe ckpemubanue. [lepBoiii 3akoH Menaenst — 3aK0H eAMHOOOpa3usi rud
noMuHHpoBaHMs. Bropoit 3akon MeHnens — 3akoH paciieruienus npusHakon. L{uron
cKpemuBaHus. [ MmoTe3a 4ucTOTH TaMer.

Amnanusupyroiiee ckpemmuBaHue. [IpomexxyTouHblii xapakTtep HaciegoBaHus. Pacii
JTOMHHHUPOBAHHH.

Jurubpunnoe ckpemurBanue. Tpetuii 3akoH MeHzens — 3aKOH He3aBHUCHUMOI'O HACTIE]
OCHOBBI TUTHOPUAHOTO CKPEIIMBAHUS.

Cuemnnennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CueniieHHOe Hacieo!
MEX1y TeHaMu. XpOMOCOMHas T€OpUsI HaCIeICTBEHHOCTH.

'eneruka mona. XpOMOCOMHBIM MEXaHHU3M ONpeAENeHUs] Mmoia. AYTOCOMBI M TOJIC
rereporaMeTHbIN 1oJl. ['eHeTHueckas CTpyKTypa moJoBeIX XpoMocoM. HacnienoBanue 1
['eHoTun kak uenocTHas cucrema. [lmefiorpornus — MHOXKECTBEHHOE JCHCTBHE
B3aumozeiicTBue HeauienbHbIX reHoB. KoMmieMentapHocTs. Dnuctas. [lonumepus

3.4

BzaumoneiicTBue reHoTHMa M cpeasl mpu  (GopMupoBaHMM (peHOTHHA. VI3MEHUME
KOJIMYECTBEHHbIE MTPHU3HAKU. BUbl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS
Momu¢ukanonsas u3MeHduBOCTh. Ponb cpensl B (popMUpOBaHUM MOIU(PHKAIIMOHH
npu3Haka. BapuannoHHslii psa u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Moy
['eHoTHnyeckass M3MeHUYMBOCTb. (CBOWCTBA T'E€HOTHIWYECKOW WM3MEHUYMBOCTH. Burs
KOMOWHATHBHAS, MyTaIl[HOHHAsL.

KomOunaTiBHast n3MeHYHBOCTh. Mei03 1 MOJIOBOM MPOIIeCC — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTHU B CO3/IaHMH T€HETUYECKOT0 pa3HOO0pasus B IpeAesax OJHOrO BHUIA.
MyrannoHHast ©3MEHUYMBOCTh. Bubl MyTaluii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. CIIOF
SAnepuple M uuTOUIa3Marudyeckue Mytauud. CoMaTHyecKue M IOJIOBbIE MYTallUU.
MyrareHbl 1 MX BIMSHUE Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO IPOIIEC:
HacsencTBeHHol n3MenunBocty (H.M. BaBuno). BHesinepHast ©13MEHUMBOCTh M HACTIE,

3.5

Kapuotun uenoBeka. MexayHapoaHass HporpamMma MCCIE€IOBaHUS TE€HOMA Yeol
YeNoBeKa: TEHeaJOTHYeCKHil, OJIM3HEIOBbIH, IMTOTeHETHYECKHd, TMOMYJIAIHOH
reHetnyeckuil. COBpeMEeHHOE OIpeAesIeHHe T€HOTUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAH
nomorpio [I11P-ananu3a. HacinencrBenHsie 3a00eBanus yenoBeka. [ eHHbIE U XPOMO
C HAaCJIEICTBEHHOW MpPEApaclo0KEHHOCTbIO. 3HAYEHHE MEIUIIMHCKONM Te€HETHKY
reHeTHYECKHUX 3a00eBannii yenoBeka. CTBOJIOBEIE KIIETKU

3.6

Jomectukanus u cenekuus. 3apokJIeHUe celekuu u goMectukanuu. Yuenue H.M. Be
MHOT000pa3us KyJIbTYpPHBIX pacTeHUd. Poib cenekiuu B CO3IaHUHM COPTOB PACTEHUU
mTaMM. 3aKOH TOMOJIOTUYECKHUX PsIIOB B HacleACTBeHHOM n3meHunBoct H.M. Bau
paboTHI.




Metoapl ceneKnMOHHON pPaboThl. VMICKycCTBEHHBIN OTOOP: MAacCOBBIM M HWHIAWBH]
cenekiuu. Mcnpltanue npousBoauTenei mo mnoToMcTBy. OTOOp Mo reHOTUIY C TOMOI
0TOOp Mo reHoTHIy ¢ nomomslo anammsa JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJIEKIIMOHHON paOoThl. PamuaninoHHBIN U XI
MyTaluld y KyJIbTYpPHBIX (popMm opraHuzMoB. Mcmonb3oBaHHE F€HOMHOTO PEAaKTHPC
JHK nig nosydeHus HCXOJHOTO MaTepuana Jilsl CeeKLIUU.

[onyuenue nonumionaoB. BuyrpuBunosas rudpuanzanys. bauskopoicTBEeHHOE CKpPEILUB
CKpelllMBaHue, WK ayTOpuauHr. [ ereposuc u ero npuirHsl. Mcronb3oBaHue reteposuca B
[Ipeononenue 6ecrioars MeKBUIOBBIX THOPUIOB. JIOCTHXKEHUS CENIEKITUN PACTEHHI U HKU]

3.7

OOBEKTHI, UCIONMB3yeMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIC KYJIBTYPHI, M
TpanunmonHass OMOTEXHOJIOTHS: XJI€OOTIEUEHHE, MOTYYCHUE KUCIOMOJIOUYHBIX MTPOIYKTC
cunre3. OOBEKTHI MUKPOOHOJIOTUICCKUX TeXHOJOrui. [Ipon3BoAcTBO Oenka, aMHHOK
OIUIOJJOTBOPEHUE. PEKOHCTPYKIIMS SIMUEKIIETOK U KIIOHUPOBaHUE )KMBOTHBIX. MeTo Tpa
XpOMOCOMHAsi M T€HHas WHXEHEpHs. VICKyCCTBEHHBI CHHTE3 I'€Ha U KOHCTP)
JlocTMKEeHHsT M TEPCHEKTUBBI XPOMOCOMHOM M T€HHOW HH)XEHEpUU. MeETUuIHMHCKI
CTBOJIOBBIX KJIETOK

CucreMa 1 MHOroo0pa3ue OpraHuyecKoro Mupa

4.1

buonornueckoe pasnooOpasue opraHu3mMoB. COBpeMEHHas CHCTEMa OPTaHHMYECKOTC
oprann3MoB. OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHSI M JKU3HEICSTEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakre
OJTHOKJIETOYHBIE BOJOPOCIH, Opyrue NpoTUCTHl. KoloHWanmpHBIE OpraHu3Mbl. JIBH
amME00ouaHOe, KTYTHUKOBOE, PECHUYHOE. 3aluTa y OJHOKJIETOYHBIX OpPIaHHU3MOB.
OpraHu3MoB. TakCHCHI

4.2

MHOroKJIeTOYHbIE pacTCHU. BzanMocBsa3p 4acTeli MHOTOKJIETOYHOI'O OopraHusma. ’
MHOT'OKJIECTOYHOI'O OpraHu3Ma. OpFaHI/ISM KaKk eduHoe Ienoe. TkaHu PpacTCH]I
06p330BaTCJ'IBHa}I, IOKpOBHAsA, IMPOBOJAIIAA, OCHOBHAd, MCEXAaHUYCCKaL. Ocof
PacCioJIOKCHHU A TKaHEH B OopraHax paCTeHHﬁ

4.3

BereratuBHble M reHepaTUBHbIE OpraHbl pacTeHU. DYHKIUU OPraHOB U CUCTEM Op:
MHOTOKJIETOYHBIX PAaCTeHUH: TPONM3Mbl M HAcTuU. lloriomeHue BOXBI, YIVIEKHUCI
pacrenusmu. [pixanue pacrenuit. Juddysus razoB uepe3 MOBEPXHOCTh KIETKH.
Boinenenue y pacrenuii. 3amura y MHOTOKJIETOUHBIX pactenunil. Kyrukyna. Cpencts:
DOUTOHIUIEI.

PaznpaxuMocTts U perynsuus y OpraHu3mMoB. Pa3apakMMOCTh U peryisinus y MH
BEIIeCTBA U UX 3HAUYCHHUE

4.5

MHOroOKJIETOYHBIE KUBOTHBIE. B3aMMOCBSI3b 4acTE€ MHOTOKJIETOYHOI'O OpraHu3Ma.
MHOTOKJIETOYHOTO opranu3zma. Opranu3m Kak enHoe nenoe. 'omeocras. Tkanu xuB
TKaHEH: SMUTeINaNbHasl, COCIUHUTENbHAS, MbIeuHas, HepBHas. OCOOCHHOCTH CT
TKaHEH B OpraHax >KUBOTHBIX M YEJIOBEKa

4.6

OpFaHLI U CUCTCMbI OPraHOB KHWBOTHBbIX. (DYHKI_[I/II/I OpraHOB U CHCTCM OpPIraHOB.
OJHOKJICTOYHBIX 1 MHOTI'OKJICTOYHBIX )XUBOTHBIX. HaPY)KHBIﬁ 151 BHyTpeHHI/Iﬁ ckener. C
I[BI/DKCHI/IG MHOI'OKJIETOUYHKIX KUBOTHBIX. IIuTanue >XuBOTHBIX. IIMTaHue MO3BOHOYH]




Koxxnoe npixanue. KabepHoe u JEroyHoe IbIXaHHE.

JlpIxaHue TI03BOHOYHBIX JKUBOTHBIX. OBOJIOIMOHHOE YCIOKHEHHUE CTPOCHUS
JlpIxarenbHas cUCTeMa YelloBeKa. MeXaHW3M BEHTHIISAIUH JIETKUX Y TTHII U MIICK
opranu3MoB. TpaHCIIOPT BEIIECTB Y )KUBOTHBIX. KpOBEHOCHAsI cucTemMa u €€ OpraHsbl.
KUBOTHBIX. Kpyru KpoBooOpaieHus. DBOJNIONUOHHBIC YCIOXKHEHHUS CTPOCHHS K|
KUBOTHBIX. BbIienenue y opranu3mMoB. Beinenenue y skuBoTHbIX. COKpaTUTEIBHBIC |
MOJIOCTH Tella C KPOBEHOCHOW W BBIICIUTEIBHOW CHCTEMaMHu. BbinereHue y I
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M UX TTPOM3BOIHBIC.

PaznpaxuMocTh 1 peryssius y OpraHu3MoB. Pa3ipa)kuMocTh y OJTHOKJIETOYHBIX Opra
peryJsiys y MHOTOKJIETOUHBIX pacTeHui. POCTOBBIE BelieCTBa U X 3HAYCHUE.
HepBHasi cuctema u pediieKTopHas PEryisiiusg y MHOTOKJICTOYHBIX JKHBOTHBIX.
DBOIOIIMOHHOE YCIIOKHEHHUE CTPOSHHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Paspaborka anroputmMoB u mporpamm ais 3¢hdekTHBHONW (QYHKIHMOHAIBHON aHH
POTEOMOB, METa00JIOMOB MUKPOOPTaHU3MOB, PACTCHUH, )KMBOTHBIX U YEJIIOBEKA

OpFaHI/ISM YCJIOBCKA 1 €Iro 310POBLE

5.1

Opranbl U cucteMbl OpraHoB 4enoBeka. OTIeNbl TOJIOBHOTO MO3Tra MO3BOHOYHBIX K
nyra. be3dycnoBHble u ycnoBHble pedrnekchl. ['yMopanbHas peryisius ¥ SHIOKPUHE
JKene3pl SHIOKPUHHON CHCTEMBI U WX TOpPMOHBI. JlelicTBue ropMoHOB. B3anmmocss3
['unoranamo-runodu3zapuas cuctema. Pednexc u pednexkropnas nyra. besycnoBHbie u

5.2

3amuTa opraiusma ot OosnesHell. MiMmmyHHas cucrema venoBeka. KiaeTouHbli U TyMO
NpUOOPETEHHBIM crienuduueckuii UMMYHUTET. Teopusl KIOHaJIbHO-CEJEKTUBHOIO U
C.Tonerasa). BocnanurtenbHble OTBEThl OPraHu3MoB. Poib BpOXIEHHOTO MMM
3a00s1eBaHUI

5.3

KposeHnocHas cuctema u e€ opransl. Cepalie, KpOBEHOCHBIE cOCYIbl U KpoBb. Kpyru k
perysus

5.4

ﬂHXaHI/Ie YCJIOBCKaA. I{I/I(b(I)y'BI/IH ra3oB 4epe3 IMOBCPXHOCTH KIICTKH. I[BIXaTeJ'IBHa}
IOBCPXHOCTL. Pel"y.]'I}II_II/I}I JAbIXaHWs. I[BIXaTeJ'ILHBIe 00BEMBI

5.5

[TumeBapurtenbHass cuctema  yenoBeka. OTaensl  NUIIEBAPUTENBHOIO — TPak
BHYTpUII0JIOCTHOE ¥ BHYTPUKIIETOYHOE MUIIEBAPEHUE

5.6

[ToxpoBsl M ux npousBoaHble. Opranbl BeigeneHus. Ilouku. CtpoeHne u QyHKIU
CeKpelusi 1 00paTHOE BCaChIBaHUE KaK MEXaHU3MbI pab0Thl OpraHoB BeljesneHus. O0p:

5.7

I[BI/I)KCHI/IC YyeJIoBeKa: MBIIeUHas cucTteMa. CKelleTHEIC MBIIIIbBI X UX pa60Ta. CTpOCHH

Teopwus sBomronnu. Pazputne xn3HU Ha 3emite

6.1

OpomonmonHas Tteopust Y. [lapsBunHa. [Ipeanochlikyn BO3HUKHOBEHUS JapBUHU3MA.
[HapBuHa.

JIBrxyire cuiibl 3BoiolMy BUA0B 110 Y. /lapBuHY (BbICOKasi MHTEHCUBHOCTh Pa3MHO
M3MEHYUBOCTb, 00pH0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).
Odopmnenne cunTeTnyeckoil Teopun sBosonnu (CTO). Helitpanbhuas Teopust 3BOJ
Ouoorus. 3HaueHue 3BOJIOLNOHHON TEOPHH B (POPMHPOBAHIH €CTECTBEHHO-HAYYHOM

6.2

HOHYHHHI/IH KakK DJJICMCHTAapHad C€IWHHIA SBOJIOIHH. COBpeMeHHBIe METOJBbI OIICH




CTPYKTYpbl mnonynsiuuil. V3meHeHue reHodoHIa MOMYIAUUUM KaK 3JIEMEHTapHO
reHeTu4eckoro papHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (HAKTOPHI (ABMXKYIIME CUIIBI) ABOMIONMHA. MyTanmoHHbIi nponecc. Ko
IeHOB — CJyd4ailHble HEHAlpaBJIeHHblE M3MEHEHHsI 4acTOT ajljiesiel B MOMYJSLUs:
M3omsuumst monyssiuii: reorpadudeckas (mpocTpaHCTBEHHAS ), OMosIorrnaeckas (perpo;
EcrecTBeHHblli  0oTOOp — Hampamisiomuid ¢akrop sBomonun. Dopmbel  ec
CTAOMIIM3UPYIOIINKA, pa3phIBalomuid (Mu3pynTHBHBIN). [TooBoi oTOOD.
[TprcnocoO0aeHHOCTh OPraHU3MOB KaK pPe3yabTaT MHUKPOIBOIIONMH. BO3HUKHOBEHI
Apomopdossl u uanoananrtauuu. [Ipumepsl mpucnocobnenuid y opraHuzmon. Ot
OpraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHUKPOIBOIIOLN
BUg00OpazoBanuda. Ilytu u cmocoObl  BHUI00Opa3oBaHUs: —ayuionarpuieckoe  (
(9KOJIOTHYECKOE), «KMTHOBEHHOE» (TOMUILTONIN3alNs, THOpuaAn3anus). JIuTensHOCTb
Mexanu3mbl (OpMUPOBaHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponb 3BOMIONMOHHON OHONOTMU B pa3paOOTKEe HAayYHBIX METOJIOB COXPaHEHUS Ou
KODBOJIIIOLIMSA Mapa3uTOB U UX X03seB. MexaHu3mbl (OpMUPOBAHUS YCTOMYHBOCTH K
Hel

6.3

MGTOI[I)I HU3YUCHUS MAKpPO3BOJIIOIHUH. ITaneoHnToNIOrNMYECKHE MCTOJbl H3YYCHHA -
(uIOreHeTUYECKUE PsAIbl OPraHU3MOB.

buoreorpagpuueckue Metonasl u3ydeHus odBoironuu. CpaBHeHue GIOpH U
buoreorpaduyeckue oomactu 3emiau. BUabI-3HIEMUKHA U PETTUKTHI.
OMOpPHOJIOTMYECKHE U CPaBHUTEIbHO-MOP(POJOTUYECKHME METOJbl H3Y4YEHUS IBO.
SBOJIFOIIMH OHTOI'CHE3a U IMOABJIICHUA 3BOJOIMOHHBIX HOBIIICCTB. T'oMmosornuneie 1 an
OpraHbl U aTaBU3MBI. MOHGKYHSIPHO-FCHeTI/I'-IeCKI/Ie, OMOXMMHUYECKHE YW MaTEeMaTHUe
I"'oMonoru4uHLIE TeHEI. COBpeMeHHBIC MCTOABI TOCTPOCHUA q)HHOFeHeTI/ILIeCKI/IX ACPEBb
XpOMOCOMHI)Ie MyTallyuy U 3BOJIIOIHA TCHOMOB.

OO0mre 3akOHOMEPHOCTH (MpaBuiia) HBONMIONKMUA. HeoOpaTuMocTh 3BOTIONMH. ANanT
TEMIIOB 3BOJHOIIUN

6.4

Hayunble rumore3bl MPOMCXOXAEHHUS >KU3HM Ha 3emie. AOHOreHe3 M MaHcHep)
3apOXKJICHUH KU3HU (KpealMoHu3M). ['MmoTe3a MOCTOSIHHOTO CaMO3apOXKICHUS KH3F
Penu, JI. Cnannanuanu, JI. ITacrepa. IIpoucxoxneHue *u3HU U aCTPOOHOIOTHS.
OcHOBHBIE 3Tanbl HeopraHuyeckod sBomonuu. IlnanerapHas (reosormueckas) 2
AOGHOreHHBIN CHHTE3 OPraHMYECKUX BellecTB U3 Heopranudeckux. Oneir C. Muuiepa
u3 MoHomepoB. KoanepBarnas runore3a A.M. OnapunHa, runore3a MnepBUYHOTO OYs
runote3a . Mémnepa. Pubosumbr (T. Yek) m rumoreza «vupa PHK» V. Tun
BO3HMKHOBEHHUE ITPOTOKJIETKH.

Hctopusa 3eman u MeTopl € u3ydeHus. Mckonaemple opranndeckne octaTku. ['€oXpok
U a0COJTIOTHAsI TEOXPOHOJIOTHSL. [ €0XpOHOI0rnYecKas 1IKaa: 0HbI, 3pbl, HEPHUOIBIL, 3110
HavanbHble »Tamel opraHuyeckod 3BoyronUU. [losBiIeHME W 3BOJIIOLMA IEPBBIX
Bo3nukHoBeHHe nepBbIX KocucTeM. CoBpeMeHHbIe MUKPOOHBIE OHMOIIEHKH Kak ar
Crpomaronutsl. [IpokapruoTsl U 3yKapHOTHI.

[TpoucxoxaeHue 3yKapuoT (CHMOMOTeHe3). DBOTIOIMOHHOE MTPOUCXOKICHUE BUPYCOH




opranu3MoB. Bo3HHKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHoOBHBIE 3Tallbl HBOJIIOLMU BhICIIUX pacTeHui. OcHOBHBIE apoMopdo3bl pact
[TosiBNieHHEe CIOPOBBIX pacTeHU U 3aBoeBaHre UMU cylid. CemeHHble pacTenus. [Ipor
OcHOBHBIE 3Tallbl 3BOJNIONUHM KUBOTHOro Mupa. OCHOBHbIE apoMOpP(}O3bl KUBOTHE
B3pbIB — IOSIBJICHUE COBPEMEHHBIX TUIOB. [lepBble XOpmoBbie >KUBOTHBIC. JKH3HB
[Tpoucxoxaenne ampuoduil u pentwinid. [IporcxoxaeHne MIEKONMUTAIOMUX U MTHUI]
OcBoeHne 6€CO3BOHOYHBIMU U TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne »xu3HM Ha 3emiie MO 3paM M TEpUOJaM: apxeil, MpOTEpOo30il, Imaje
XapaKTepUCTHKa KJIMMaTta M reojlorudeckux mpoueccoB. [losBneHne u pa
YrneoOpa3oBaHHe: €ro yCIOBUS U BIMSHHE Ha Ta30BbIi cCOCTaB aTMOC(hEpHI.
MaccoBble BBIMHpPAHUSI — OJKOJOTUYECKHE KPHU3UCHI mpouuioro. IlpuuuHbl u
CoBpeMeHHBIN YKOJIOTHYECKUI KPU3UC, €T0 0COOCHHOCTH

6.5

Pa3znens! u 3amaun anTponosoruu. Meronbl anTponosorud. CTaHOBJIECHHE MPEICTaB
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTBO uenoBeka € KMBOTHbIMHM. CHCTeMaTH4ecKoe MoJlokeHHe uenoBeka. Cr
KUBOTHBIMH:  CPaBHHUTEIBHO-MOP(OIOTHYECKHE, 3MOpUOIOTHIECKUe, (HHU3HOIoT
OTnnuus yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIEHNE U KOMILIEKC CBSI3aHHBIX C HUM IIf
Y BTOPOW CUTHAJIbBHOW CHCTEMBI.

JIBuxyuire cuiibl (akTophl) aHTPOIIOT€HE3a: OMOIOrHYecKue, coruanbabie. COOTHOI
(aKkTOpOB B aHTPOIIOTEHESE.

OcHoOBHBIE CTaJAMM aHTPOINOTreHe3a. ABCTPaJIONUTEKH — IBYHOT'HE IPEIKHU Jiroaei. Yen
opyauit Tpyna. YemoBek TpsIMOXOISIIMI W TEPBBIM BBIXOJ JIOJEH 3a Tpenenbl A
o0UIMil MpeloK HEeaHJepTaIbCKOTO 4YeJOBEKAa M 4YelloBeKa pazyMHoro. Yenosek
XOJIOIHOTO KJIMMaTa. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKHM Y
npenenamu AQpukH.

OBOJIONMS COBPEMEHHOI'O 4YeloBeKa. EcTecTBEeHHBIM OTOOp B MOMYIALUAX 4Yel
nonumMopdusm. [lonynsinuoHHbIe BOJIHBL, Apeii¢ TeHoB, MUrpanus U «3PQPEeKT OCHOB:
YeJloBeKa.

Yenoseueckue pacel. Ilonstue o pace. bosbimme pacwl: eBponeouaHas (e
(axBaTopHalibHAs ), MOHTOJIOU IHAS (a3UaTCKO-aMepUKaHCKast). Bpems u myTu paccene
yesnoBedeckux pac. Hayunass HecocToATenbHOCTh pacu3Mma. llpucrnocoGieHHoCT
OKpyXkarolien cpenbl. BiusHue reorpaduyeckoii cpenbl u aperida reHoB Ha Mopdoior

DKOCHCTEMEI U MMpUCYyIUE UM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3amaun skosioruu. CBA3b SKOJIOTHU C APYTUMH HAyKaMH.
Mertoap! sxosiorun. [loneBsie HAOMIOACHUSA. DKCIIEPUMEHTHI B OKOJIOTUH: TIPUPOTHBIC
AKOJIOTHH. MOHUTOPUHT OKPYKAIOIIEH CPEJIbI: JJOKAITbHBINA, PETHOHATBHBIN U TJI00aTb]

7.2

Okonoruyeckre (HakTopel U 3aKOHOMEPHOCTH MX AeWcTBus. Kiaccudukanus 3Koio
OouoTnueckue, aHTpornoreHHsle. OOImKe 3aKOHOMEPHOCTH JEHUCTBHS IKOJIOTHYECKUX
Inpenrens, FO. JIn6ux). TonepanTHOCTh. DBpUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3
Abuotnueckue Qaxtopbl. CBeT Kak 3Konoruyeckuit akrop. JledcTBue pasHBIX
OpraHU3Mbl. DKOJOTMYECKHE TIpYNIbl PACTEHUM M >KMBOTHBIX I10 OTHOILIEHHIO
doTtonepuoausm.




TemmepaTypa kak 3Konorudeckuii ¢akrop. JleiictBue Temneparypsl Ha OpraHU3MBblI. |
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxnocts kak skonormdeckuil gaxtop. I[Ipucrnocobienuss pacteHuil K moziepKaHu
pacTeHuil o oTHOIIEHUIO K Boje. [IpucrnocobaeHust KUBOTHBIX K U3MEHEHHIO BOJHOTO |
Cpeapl  oOWTaHHsS  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JYILIHAs,  I1OYBEHF
BHyTpuOpranuzMeHHas. OU3HKO-XUMUYECKHE OCOOEHHOCTH CpeJl OOMTaHMsI OPraHU3
JKU3HU B Pa3HBIX cpefax.

buonoruueckue putmbl. BHemnue u BHyTpeHHUE pUTMBL. CyTOYHBIE W TOAN
OpPraHU3MOB K C€30HHBIM U3MEHEHUSIM YCIOBUN XKU3HU.

Kuznennsle ¢hopmbl opranu3zMoB. [lonstue o xuzHeHHoit ¢opme. JKuzHennsie ¢Gop
KYCTapHUYKH, MHOTOJICTHHE TpaBbl, OAHOJETHHUE TpaBbl. JKHU3HEHHBIE (DOPMBI KU
a’po6uoHThl. OCOOEHHOCTH CTPOCHHS U 00pa3a )KU3HU.

buotnueckue Qaxtopsl. Buasl OMOTHYECKUX B3aUMOJICHCTBUIN: KOHKYPEHIUS, XHII
[TapasuTu3Mm, Koomepamusi, MyTyalau3M, KOMMEHCAIW3M (KBapTHPAHTCTBO,
B3aMMOJIeiicTBU (Tonnueckue, hopuueckue, padpuyeckue). 3HaueHHE OMOTUYECKUX |
OpraHu3MoB B cpezie ooutanus. [IpuHIMIT KOHKYPEHTHOTO UCKIIIOUEHUS

7.3

OKOJIOTUYECKUE XapaKTEPUCTUKU nomyssiiuu. [lonmynsnus kak OMonOruyeckas CUc
¢usnueckux GapbepoB M 0COOEHHOCTEH OMOJOrHH BHAOB B (DOPMHUPOBAHUM IMPOCTP
OcHoBHbIE NOKa3aTeNU MOMYJSALUN: YACIEHHOCTD, IIJIOTHOCTb, BO3PAcTHAs U 110JIOBAs
TEMII pOCTa, CMEPTHOCTb, MUTPALIUS.

Okojoruyeckas CTpykrypa nonyisuuu. OlLieHKa 4YHMCIE€HHOCTH nomysisuuu. JluHa
buornueckuii noreHIMan nonyssAnud. MoaenupoBanue TMHAMUKHA nomyssinuu. Kpu
KpuBble BeDKMBaHUS. Perymsaius 4uciIeHHOCTH MOMYJSIUM: poib (aKTOpOB, 3aBUCHI
DKkojoruyeckue crpareruu Buaos (- u K-crparerun).

[TonsitTue 00 »oKoyorMYeckoi HuUie BUAa. MecTtooOutanue. MHOromMepHas Mo;
XarunHcoHa. Pa3zmepsl sxosorndeckoil HUIHM. [loTeHnmanpHas u peain3oBaHHAs HULI
Bun xak cucrema nomynsnuMid. Apeanbl BUAOB. BHIbI M MX XWU3HEHHBIE CTpATel
MUTpalui )KUBOTHBIX. brosornyeckrie MHBa3HM YyKE€pPOJHBIX BUIOB

7.4

CoobmecTBa opraHu3mMoB. buorieHo3 u ero cTpykrypa. CBs3M MEXIY OpPraHHU3ME
otkpeiTas cucreMa (A./Dx. Tencnu). OyHKUHOHATIbHBIE OJOKHM OPraHU3MOB B 3KOC
penyuentsl. Tpoduyeckue ypoBHH. Tpoduueckue nenu u cetu. AOuoruueckue (
sKocucTeMax. KpyroBopoT BelecTB U NOTOK PHEPTHH B SKOCUCTEME.

OcHoBHBIE TIOKAa3aTENIN IKOCUCTEMBI. brioMacca ¥ mpoayKIus. DKOJIOrM4YeCKHE Upamk
HamnpapneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIEeccuH. llepBHUYHBIE U BTC
AHTpOIIOreHHbIE BO3JIeHcTBUS Ha cykueccuu. KimumakcHoe coolriectBo. bruopaznooop:
— OCHOBA YCTOMYUBOCTHU COOOILECTB.

IIpuponHble  PKOCHCTEMBI.  AHTPONOTEHHBIE JKOCUCTEMBI.  ATPOIKOCHUCTEMA.
AQHTPOIIOTEHHBIMU U TIPUPOJHBIMU SKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opoackas ¢uiopa u (
¢baynbl. buonornueckoe u X03sSICTBEHHOE 3HAYEHHUE arpOIKOCHCTEM M YPOOIKOCHCTY
OCHOBHBIX B3aMMOJIEHCTBUI OPraHU3MOB B DKOCHCTEMAX.

IlepeHOC 5HEPruM M BELIECTB MEKY CMEXHBIMU KOCUCTEMAMU. Y CTONYMBOCTb OPT




YCII0OBUAX €CTECTBCHHBIX N aHTPOIIOI'CHHBIX BO3,Z[€fICTBHfI

7.5

Bbuocdepa — obmeranerapHas 0007104Ka 3eMIIH, TJ€ CYLIECTBYET HIIH CYIECTBOBAIA
ouocdepe. Obnmactu 6uochepsl u e€ cocras. KuBoe BemiecTBo Onochepsl 1 ero GyHKL
3aKOHOMEPHOCTH CylecTBoBaHusS Ouocdepbl. OcobeHHocTu Omochepsl Kak 11002
paBHOBecHe B Ouocdepe. KpyroBopoTsl BemmecTB 1 OHOre0OXUMHYECKUE IIUKIIBI (YIiiep
ouocdepe.

3onaneHOCTh OHMOcheprl. [lonstue o Ouome. OCHOBHBIE OHOMBI CYIIH: TYHIf
HIMPOKOJIMCTBEHHBIC JIECA, CTEIH, CABAaHHBI, ITYCTHIHH, TPOIMYECKUE JIECa, BBICOI
YKUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypa 1 QYHKIHS XKHBBIX CHCTEM, OI[CHKA UX PECYPCHOTO IMOTEHIHAaIa U Onochej

7.6

DKOJIOrM4ecKre KpU3UChl U UX MpUuuHbL. Bo3aeiicTBue yenoBeka Ha Ouocdepy. 3ary
BO31yXa. 3arps3HeHre BOAHOM cpeabl. OXxpaHa BOIHBIX pecypcoB. Paspyiienue mo
H3meHeHue kumara.

AHTpPOIIOT€HHOE BO3/ICHCTBUE HAa PACTUTEIbHBINA U KUBOTHBIA Mup. OXpaHa pacTUTEI]
MPUHLIMIIBI OXpaHbl pupoabl. Kpacubie kauru. Oco00 oxpaHseMble MPUPOIHBIE TEPPY
Y 300JI0TUYECKHE MMAPKU.

OcHOBHBIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTHS 4YeJIOBEYeCTBA M NpUpObL. Paiir
COXpaHEeHHEe OMOJOTHYECKOro pa3Ho00pasus 3eMiu
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