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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma o yueOHomy npenmety "buonorus" (nanee - 6M0I0THS)
Ha YpOBHE cpeaHero oOiiero ooOpa3oBaHMs pa3paboTaHa Ha OCHOBE
®denepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpa3oBaHuu B
Poccuiickoii @enepaunn», ®PI'OC COO, KonHuenmuu mnpenoaaBaHus
ydueOHOro npeamera «bruonorus» U OCHOBHBIX MOJIOKEHUN (eiepanbHOI
paboueit mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buosorus» yriyOoJI€HHOTO YPOBHS WM3yUCHHS
(10-11 xnaccel) SBASETCS OJHUM W3 KOMIIOHEHTOB IIPEAMETHON 00JIacTh
«EcrecTBeHHO-HayuHble mnpeameTey. CormacHo mnonoxeHusam OI'OC
COO mnpodunbHble yueOHbIE MPEAMETHI, U3yyaeMble Ha YriyOaéHHOM
YpOBHE, SIBJISIOTCS criocoboM muddepeHnnanuu oOydeHUss Ha YpPOBHE
cpeaHero  oOmiero  0oOpa3oBaHMsl U TPU3BaHBI  OOECIICUUTH
IPEEMCTBEHHOCTh M€y OCHOBHBIM OOIIMM, CPETHUM OOIIUM, CPEIHUM
npodeccroHalbHBIM U BBICHIMM 00pazoBaHueM. B To e BpeMsi Kaxablit
U3 OTUX YYEeOHBIX MPEJAMETOB [OJDKEH OBITh OPHEHTUPOBAH Ha
OPUOPUTETHOE  pellIeHHe 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX U
Pa3BUBAIOILIMX 33/1a4, CBSA3aHHBIX C MpodOpHEHTAIMel 00yJaromuxcs u
CTUMYJIMPOBAHUEM HMHTEpeca K KOHKPETHOW 00JaCTH HAYYHOTO 3HAHMUS,
CBSI3aHHOI'O C OHOJIOTHEH, MEIULMHON, DSKOJOTHEH, IICUXOJIOTHEH,
CIIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma 1o  yueOHomMy mnpeamety  "buonorus" — maér
NOpeiCTaBlieHHEe O MeJd M 3a7adyax HM3y4eHUs Y4eOHOro mnpeamera
«buonorus» Ha yrayOnéHHOM ypOBHE, OINpeAenseT o0sA3aTenbHOe
(MHBapHaHTHOE) MPEAMETHOE COAEpP)KAaHUE, €ro CTPYKTYpUPOBAHUE IO
pazeraMm W TemaMm, pachpelesieHue [0 KilaccaMm, pPEeKOMEHAYeT
MOCJICIOBATEIbHOCTh  M3YYEeHHMs y4eOHOro Mmarepuaiga ¢  Y4ETOM
MEXMIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKHA Y4eOHOTO
mporecca, BO3pacTHBIX 0COOCHHOCTe oOyuaromuxcs. B nmporpamme mo
OMOJIOTUM pEeANM30BaH MNPHUHIUI TPEEMCTBEHHOCTH C H3yYECHHEM
OM0JIOTUU Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, Oyarogaps yemy
IPOCMaTpPUBAETCS  HANPABJICHHOCTh HAa  MOCIEIYIOUIEE  pa3BUTHE
OMOJOTMYECKUX  3HAHWW, OPHEHTUPOBAHHBIX Ha  (OPMUPOBAHME
€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, SKOJOTHMYECKOIO0 MBIIUIEHUS,
IPEICTaBICHUNA O 3JOPOBOM 00pa3e *KU3HMU, HA BOCIUTAHUE OEpPEeKHOTrO
OTHOLIICHUS K OKpYXarIlIed MNpupoaHOUM cpere. B mporpamme mo
OMOJIOTUM TakXKe IOKa3aHbl BO3MOXKHOCTHM Y4YEOHOro mpeamera
«buonorus» B peanuzamuu tpedoanuii PI'OC COO k mIaHUpyeMbIM



JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3yJbTaTaM 00y4eHUS
U B (opMHpOBaHMM OCHOBHBIX BHUJOB Y4YEOHO-TIO3HABATEIHHOU

JESTETLHOCTH o0yJaronmxcs o OCBOCHHIO COJICpIKaHUS
OMOJIOTHYECKOr0  00pa3oBaHMs Ha  ypOBHE  CpEIHEro  OOIIero
oOpa3zoBaHMUsl.

VYuebnpiii mpeamer «buosorusy» Ha ypOBHE CpEIHEro O0OIIero
oOpa3zoBaHMs 3aBepiiacT OWOJOTHYECKOE OO0pa3oBaHWE B MIKOJIE W
OpUEHTHUPOBAH HA pACIIUpPEHUE U yriayOJieHWe 3HaHUW OOydYaromMXCcs O
KUBOM TMpPUPOJE, OCHOBaX MOJIEKYJSIPHOM U KIETOYHOW OMOIOruw,
SMOpUONIOTUM W OMOJOTMU  Pa3BUTHUS, TEHETUKH,  CEJICKIUH,
OMOTEXHOJIOTHH, IBOJIIOLIMOHHOTO YUEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mnpeamera «buonorus» Ha yriayOieHHOM
YpOBHE OPUEHTUPOBAHO HA MOJTOTOBKY O00YUYaIOIIUXCS K MOCIEAYIOIIEMY
MOJIyYEHUIO OHOJIOTMYECKOr0 00pa30BaHUs B By3aX U OpraHu3alusax
cpenHero mpodeccuoHansHOro ooOpazoBaHus. OCHOBY €ro Cojep)KaHus
COCTaBJSIET cCHUCTEMa OMOJOrMYECKUX 3HAHHWM, TMOJyYEHHBIX NIpU
U3yYeHUH  OOYy4YaloIIMMHUCS  COOTBETCTBYIOIMX  CHUCTEMATHYECKUX
pa3ziesoB OMOJOTMK HAa YPOBHE OCHOBHOIrO oO1Iiero oopasosanusi, B 10—
11 wimaccax STHM 3HaAHUS TMONYyYarOT pa3BuUTHE. Tak, paclIMpeHbl U
yriayOieHsl OMOJIOTMYECKUE 3HAHUS O PACTEHUSX, KUBOTHBIX, TpUOaX,
OaKkTepusx, OpPraHu3Me 4YeJIOBeKa, OOIIUX 3aKOHOMEPHOCTSX JKU3HH,
JOTIOJTHUTENIBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJEHUS MPHUKIATHOTO U
MOMCKOBOTO XapaKTepa, KOTOPbIE€ MOXHO MCIOJIb30BaTh KaK OPUEHTUPHI
IUIA TIOCNENyoIIero Bei0opa npodeccun. Bo3moxHa Takxke MHTErparus
OMOJIOTMYECKHUX 3HAHUHN C COOTBETCTBYIOIIMMU 3HAHUSAMU, TTOTYyYEHHBIMU
oOydarouumMucs MOpu HW3yYeHUH GU3HKK, XUMHH, Teorpapuu
MaTEMaTHUKH.

Crtpykrypa mnporpamMmbel 1o yuyebHomy mpenmery "buomorus"
OTPaXKaeT CHUCTEMHO-YPOBHEBBI M  OBOJIOUUOHHBIM IOAXOABI K
uzydeHuto Ouonorun. CoriiacHo ©M, H3y4dalOTCs CBOMCTBA W
3aKOHOMEPHOCTH, XapaKTepHbIE ISl JKUBBIX CHUCTEM PAa3HOTO YPOBHS
OpraHu3alliM, 3BOJIOLMK OPraHUYECKOTO0 MHpa Ha 3emiie, COXPAHECHHS
OmosornyecKkoro pazHooOpasus 1iaHeThl. Tak, B 10 kmacce m3ydarorcs
OCHOBBI MOJICKYJISIDHOM ¥ KIJIETOUYHOM OHOJOTUHM, 3MOPUOJIOTUU U
OMOJIOTUM  PAa3BUTHS, TEHETUKH U CEJIEKIUU, OWOTEXHOJIOTUU H
CUHTETUYECKON OMOJIOTUH, AKTYaIM3UPYIOTCS 3HAHUSI 00ydarouIuxcs Mo
0O0TaHUKE, 300J0TMH, aHATOMUHU, ¢u3nojoruu 4yenoreka. B 11 kmacce



M3Y4aloTCS HBOJIOIMOHHOE YYEHHE, OCHOBBI DKOJOTHU W YYCHHE O
ouocdepe.

VYueOubiit npeamer «buosorus» MNpu3BaH 00ECIEUUTh OCBOCHUE
00yJarIUMHUCs OMOJIOTHISCKUX TEOPU M 3aKOHOB, UJICH, TPUHIIAIIOB U
MpaBujI, JICKAIMIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOMN
KapTUHBI MUpPa, 3HAHUW O CTPOEHUH, MHOTOOOpa3uM W OCOOCHHOCTSAX
KJICTKH, OpraHu3Ma, TOIyJSIuu, OWOIeH03a, JKOCUCTEMBI, O
BBIIAIONINXCSI HAYYHBIX JOCTHKCHHSX, COBPEMEHHBIX HCCJICIOBAHUSIX B
OWOJIOTHH, TIPUKIATHBIX acleKTax OWOJOrMYecKuX 3HaHuil. s
Pa3BUTHS U TOJJEPKAHUST UHTEpeca 0Oyqaronumxcsi K OMOJIOTHN Hapsay
CO 3HAYUTEIBHBIM OOBEMOM TEOPETHYECKOTO MaTepuaia B COJCPKAHHUH
IporpaMMbl IO OHOJIOTUH TMPEAYCMOTPEHO 3HAKOMCTBO C HCTOpHEH
CTAaHOBJICHUS W PAa3BUTHUS TOW WM WHOW 0ONacTH OMOJIOTHH, BKIAIOM
OTEYECTBCHHBIX M 3apyOeKHBIX YUYEHBIX B pEIICHUE BaKHEUIITNX
OMOJIOTUYECKHUX U DKOJIOTHIECKUX MPOOIIEM.

[ens uzydyeHus: yuedHoro npenmera «buonorus» Ha yriayO0iaéHHOM
YpOBHE — OBJaJCHHE OOYYAIOUUMUCS 3HAaHUSAMU O CTPYKTYypHO-
(YHKIIMOHATFHOW OpTraHU3allMd JKUBBIX CHUCTEM pa3HOTO paHra u
npuoOpeTeHNne YMEHUH WCIOJIb30BaTh JITH 3HAHHWS B (OPMUPOBAHUU
WHTEpeca K ONpeAenéHHON 00macTu MpodeCcCHOHABHON JESTEIBHOCTH,
CBSA3aHHOW C OwWonoruMed, win K BBIOOPY y4eOHOTO 3aBEICHUS IS
POJOKEHUS OMOJIOTHIECKOT0 00pa3oBaHUsI.

JlocTrkeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yriIyOJIEHHOM YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICIYIONTUX 3a1a4:

OCBOEHHE OOYYAIOIIMMHUCA CHUCTEMbl OHMOJIOTMYECKUX 3HAaHUU: 00
OCHOBHBIX OHMOJOTHYECKHX TEOPHSIX, KOHIICTIIHSIX, TUIIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX W MpaBWiIaX, COCTABJSIIONIMX  COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO0 KapTHHY MHpA; O CTPOCHHUHM, MHOTO00pa3uu H
OCOOEHHOCTSIX OMOJIOTMYECKUX CHUCTeM (KIJIeTKA, OpTaHW3M, IOMYJISIHS,
BUJ, OuWoreoneHos3, Ouocdepa); O BBIJAOIIUXCA OTKPBITUSIX U
COBPEMEHHBIX MCCIIECOBAHUSX B OUOJIOTHH;

O3HAaKOMJIEHHE OOyYalolmuxcss ¢ METOJaMH TIO3HAHWs JKUBOUN
MPUPOJBI:  UCCIIENOBATEILCKUMH  METOJAaMU  OHOJIOTMYECKUX  HAyK
(MONIEKYISIpHOM ¥ KJIETOYHOW OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHs, TCHETHKH M CEJICKIHMH, OWOTEXHOJOTUU W CHHTETHYECKON
OHMOJIOTHH, TAaJCOHTOJOTHH, JKOJOTHHU);, METOAAMH CaMOCTOSATEIHHOTO
MPOBEACHHSI OMOJIOTHUECKUX MCCIIeIOBAaHUI B 1a00paTopuu U B MIPUPOJIC
(mabmroieHre, U3MEPEHHE, YKCIIEPUMEHT, MOJICITMPOBAHUE);



OBJIAJICHUE O0YUYAIOIUMHUCS YMEHUSIMU: CAMOCTOSITETHHO HAXOUTh,
aHAMM3UPOBATh W  HWCIOJB30BaTh OHMOJIOTHUECKYIO HWH(OpMaIuIo;
MOJIb30BaThCs  OWMOJIOTUYECKOM  TEPMHUHOJIOTHEH W CHUMBOJIHUKOMN;
yCTaHaBJIMBaTh CBS3b MEXJYy pa3BUTUEM OHOJIOTUH U COILMAIBHO-
DKOHOMHUYECKUMH W OKOJOTWYECKUMH TMPOOJIEeMaMH YeIOBEYECTBA,;
OIICHUBATh IIOCJIEJACTBUS CBOEH JEATEIBLHOCTH II0 OTHOIIEHHUIO K
OKpYXaIOIIeH MPUPOIHON cpenie, COOCTBEHHOMY 3J0POBBIO M 37J0POBBIO
OKPY’KAIOILIUX JTH0JIeH; 000CHOBBIBATh M COOJIIOAATH MEPhI TPOPUIAKTUKU
MH(PEKIMOHHBIX 3a00JieBaHUM, TIpaBUja IIOBEACHUS B MPUPOJE U
oOecrieyeHus 0O€30IACHOCTH COOCTBEHHOM JKU3HENESTEILHOCTH B
YpE3BBIYANHBIX CUTYaIUSAX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTepUu30BaTh COBPEMEHHBIC HAyUYHbIC OTKPHITHS B 00JaCTH OMOJIOTHH;

pa3BUTHE Yy OOYYAIOIIMXCS HWHTEIVIEKTYaAbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B MPOIIECCE 3HAKOMCTBA C BBIIAKOITUMHUCS OTKPBITHUAMU U
COBPEMECHHBIMHM HCCIICIOBAHUSMUA B OWOJIOTHH, pEIIAEMBbIMUA  €I0

npoOemMamu, METOMOJIOTHEH  OWOJIOTHYECKOTO  HCCIIEAOBaHMS,
HPOBEICHUS IKCIICPUMEHTAIbHBIX UCCIICIOBAHMIA, pereHuUsI
OMOJIOTMYECKHUX 3aJa4, MOJCIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
HPOIIECCOB;

BOCIUTAHHE Y OOYYalOUIMXCS IIEHHOCTHOI'O OTHOIIEHHUS K >KUBOU
NpUPOZE B IEIOM H K OTACIbHBIM €€ OOBEKTaM | SBIICHHSIM;
(GbopMHpOBaHUE SKOJOTMYECKOM, TEHETUYECKOW T'PAMOTHOCTH, OOIeH
KyJbTYphl TOBEACHUS B MPUPOJE; MHTETpAllMd €CTECTBEHHO-HAYYHbIX
3HAHUU;

npuoOpereHue 00y4aroIUMUCA KOMIIETEHTHOCTU B PallMOHAIBHOM
IPUPOAOIIONB30BaHUU (COOJIO/IEHHE TpaBU TOBEACHHUS B MPUPOJE,
OXpaHbl BHJOB, AJKOCHCTEM, Ouochepbl), COXpaHEHUU COOCTBEHHOI'O
3M0pPOBbSl U 3J0POBbsl OKpPYXXAIOIIUX JroAeH (coOmoaeHust Mep
npoUIaKTUKU 3a00J1€BaHUM, oOecrieueHue 0e30MacHOCTH
KU3ZHENIEATETbHOCTH B  UYPE3BBIYAWHBIX CUTYyalUsIX MPUPOJHOTO U
TEXHOT€HHOI'0 XapakTepa) Ha OCHOBE HCIOJIb30BaHUSI OMOJOTHYECKHX
3HAaHUW U YMECHUU B TIOBCEIHEBHOM KU3HU;

CO3/IaHH€ YCJIOBHUW JJii OCO3HAHHOTO BBIOOpa OOYYAIOLTUMUCS
WHIUBUIyaIbHOW 00pa30BaTEIbHOM TPACKTOPHUH, CIOCOOCTBYIOIICH
MOCIIETYIOIIEMY npodeccruoHanbHOMY CaMOOTpe/IEIICHUIO, B
COOTBETCTBUM C WHAUBUAYAJIbHBIMH HWHTEpPECAMU U MOTPEOHOCTAMHU
pervoHa.



OOmiee yuCIO YacoB, OTBEACHHBIX Ha H3y4YeHHE OHMOJIOTHH Ha
yriayOJIeHHOM YpOBHE cpefHero obimiero oOpa3zoBaHus, coctamiser 204
gaca: B 10 kimacce — 102 yaca (3 yaca B Henentwo), B 11 kimacce — 102 gaca
(3 yaca B HezeIIO).

Ot6op oOpraHm3anMoOHHBIX (OPM, METOJIOB M CPEACTB OOydYCHHUS
OMOJIOTHH OCYIIECTBISIETCSI ¢ YYETOM CHEIU(PUKUA €ro COAEpKaHUA U
HAIpPaBJIEHHOCTH Ha MPOJODKEHHE OHOJIOTUYECKOro 00pa3oBaHUs B
OpraHM3aIMsIX CPeIHEro MpodheCCHOHATBLHOTO U BBICIIET0 00pa3oBaHUsI.

OO0si3aTenbHBIM  yYCJIOBHEM TIpU  OOYYEeHMM  OHOJIOTMHM  Ha
yrayOn€HHOM  ypOBHE SBISETCA MPOBEACHHE JTAOOPaTOPHBIX U
npakTHueckux pabor. Takke ywyacThe OOyYarOIIMXCS B BBIOJHEHUHU
MPOEKTHBIX U Y4eOHO-MCCIIEIOBATENhCKUX PAbOT, TeMaTHKa KOTOPBIX
OTIpEAeNsAeTCS YYUTENeM Ha OCHOBE WMEIOIIUXCS MaTepHaIbHO-
TEXHHUYECKUX PECYPCOB M MECTHBIX PUPOTHBIX YCIOBHIA.



COILEP KXAHUE OBYYEHUSA
10 KJTACC

ConepxaHue MPOTrpaMMbl, BbIJIEIIEHHOE KYPCUBOM, HE BXOJIWT B
IPOBEPKY TOCYIapCTBEHHOM nTOoroBoi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHass OMOJIOTHSI — KOMIUIEKCHAsi Hayka. KpaTkas ucropus
pasBuTus Owosornu. buonmornmueckwe HAyKH W H3y4aeMble UMU
npoOiembl. DyHIAAMEHTANIbHBIE, MPUKIAJHbIE U TOUCKOBBIE Hay4yHbIE
UCCJIeIOBaHUsI B OUOJIOTHH.

3nauenue Ouonoruu B (POpMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HayyHOM KapTuHbl Mupa. llpodeccun, cBsizaHHbIe C OHOJOTHE.
3HaueHre OMOJOTMM B MPAKTUYECKOW JESATENbHOCTH 4eJIOBEKa:
MEJIMLINHE, CEIbCKOM X034 CTBE, TPOMBIILIEHHOCTH, OXPAHE MPUPOBI.

JdeMoHCcTpauu

[Toptpertsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Mengens, B. 1. Bepnanckuii, U. I1. I1aBnos, U.
N. Meunukos, H. 1. Basuiios, H. B. Tumodees-Pecorckuii, JIkx. YOTCOH,
@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBs3bp OWOJOTHHM C APYTHMH HayKaMu,
«CucreMa OMOJIOTHYECKUX HAYKY.

Tema 2. 7)KuBble cucTeMbl U X H3yYeHHUE

XKuBble cucteMbl Kak mnpeaMmeT u3ydeHus Ouonoruu. CBoiicTBa
KUBBIX CHCTEM: E€IWHCTBO XHWMHYECKOIO COCTaBa, IJUCKPETHOCTh H
LEJIOCTHOCTD, CIIOKHOCTh U YIOPSAJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTD,
CaMOOpPraHu3aLys, CaMOBOCIIPOU3BEICHHUE, pa3apaxKuMoCTh,
M3MEHYMBOCTb, POCT U PA3BUTHE.

YPOBHHU OpraHu3aluy )KUBbIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKAaHEBbIM, OPraHU3MEHHBIM, IMOIMYJIALUOHHO-BUAOBOM, JKOCHUCTEMHBIN
(Ouoreonenotuueckuit), Ouocdepusiit. Ilpouecchl, mpoucxonsmme B
KUBBIX cucteMax. OCHOBHbBIE MPU3HAKK KUBOTO. JKM3HB Kak (opma
CyLIECTBOBaHUS Marepud. Hayku, wu3ydaroniue »KHWBbIE CHUCTEMBI Ha
Pa3HBIX YPOBHSAX OpraHU3alNU.

N3yuenune >KUBbIX cHUCTeM. MeToabl OHOJOTHYECKON HAyKH.
Habmonenue, nsmepeHue, 3KCIEPUMEHT, CUCTEMaTU3alusl, METaaHAIIN3.
[TonsiTne 0 3aBUCMMOM W He3aBUCHUMOM IiepemeHHou. [lmanupoBanue
skcnepuMenTta. [locranoBka u mpoBepka rumnore3. HymeBas rumoresa.



[lonsite BBIOOPKH M €€ MOCTOBEPHOCTh. Pa3bpoc B OMOIOrHMYECKHX
naHHbIX. OLEHKa JTOCTOBEPHOCTH IOJIYYEHHBIX pe3yiabTaToB. lIpuunHbI
HCKaXXEHUs PpE3yNbTaTOB »JKclepuMeHTa. [lOHATHE CTaTHCTUYECKOrO
TecTa.

JemMmoHCcTpanumn

Tabmumst  u cxembl:  «OCHOBHBIE — TPU3HAKH  KU3HNY,
«buonornueckue cucreMp», «CBOWCTBa XUBOM Marepum», «YpPOBHU
OpraHU3alUU KUBOU NPUPOAbD, «CTpOECHHE )KUBOTHOM KIIETKN», « TkKaHU
KUBOTHBIX», «CHUCTEMBI  OPraHOB  YEJIOBEYECKOIO  OpraHu3May,
«buoreonenosy», «buocdepa», «MeTo bl U3YUEHHS KUBOM PUPOIBD.

O6opynoBanue: mabopatopHOoe OOOPYyJIOBaHWE ISl TPOBEICHUS
HaOJII0JICHU M, U3MEPEHHH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «/crnonap30BaHuE pa3IMUHBIX METOLOB IIPU
U3YUYEHUH JKUBBIX CUCTEMY.

Tema 3. buoJsiorust KJIeTKU

Krnetka — cTpykTypHO-dyHKIIMOHATbHAS eIUHUIA )kUBOTr0. MicTOpus
oTKphITHs KiIeTKU. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBanHu, M. lIneiinen, P. Bupxor). OCHOBHBIE MOJIOKEHUS COBPEMEHHON
KJIETOYHOU TEOPUH.

MeTtonpl MOJEKYISPHOW W KIETOYHOW OWOJIOTHU: MHUKPOCKOTIHS,
xpomarorpadus, aNIeKTpodopes, METO/1 MEYEHBIX aTOMOB,
mudepenHnranbHoe UEHTpU(GYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK.
Uszyuenue ¢urxcuposanuvix Kiemok. IINEKTPOHHASI MHKPOCKOIIHS.
Koungpoxanvnas muxpockonus. Bumanvnoe (npudxcusnennoe) usyuenue
KJIemoK.

JdeMoHCTpauu

IToptpers: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiigen, P.
Bupxos, K. M. bap.

Tabmumst u cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIHI
MUKpPOCKO», «IcTOpUs pa3BUTHSI METOI0B MUKPOCKOIIMI).

O6opynoBanue: CBETOBOM  MHMKPOCKOII, MHUKPONpPENapaThl
PACTUTENbHBIX, )KUBOTHBIX U 0AKTEpUATIbHBIX KIIETOK.

IIpakTuyeckas padora «/3yueHue METO0B KIETOYHONU OHOIOTHU
(xpomarorpadus, anexTpodopes, mudpepeHnmanbHoe
nentpudyruposanue, [TLIP)».

Tema 4. Xumnueckasi Opranu3anus KIeTKU

XUMHUYECKAN COCTaB KJIETKHU. Maxpo-, MUKPO- 151
YIABTPAMUKPOIJIEMEHTHL. Bofa n €€ posib Kak pacTBOPHUTEISI, PEAreHTa,



y4acTHe B CTPYKTYPUPOBAHUHU KIICTKH, TEIUIOPETYISIITUU. MuHepaibHbIC
BEIECTBA KJIETKU, UX OMOJIOTHYECKasi poJib. POl KATHOHOB U AaHHMOHOB B
KJIETKE.

Oprandueckue BellecTBa KJIETKUW. bHONOrn4yecKkue moJIMMEpHI.
benkn. AMHMHOKHCIOTHBIN cocTtaB OenkoB. CTpPyKTyphl OeIKOBOM
Mosiekysbl. [lepBuunas cTpykTypa Oenka, menTuaHas CBsi3b. BTopuyHas,
TPETUYHAs, YeTBEpTUYHAsI CTPYKTYyphl. JleHatypamus. CBolicTBa OEIKOB.
Knaccuduxanus 6enkoB. buongornueckue GyHkiuu 0enkoB. [lpuonai.

VYrneBoapl. MoHOcaxapuipl, AMCAXapUabl, OJMrocaxapuibl H
noymcaxapuapl. OOmIHiA I1aH CTPOCHUS M HU3UKO-XUMHUUYECKHIE CBOMCTBA
yrieBosioB. buonorundeckue GyHKIIUN yTIAEBOIOB.

Jlunuael. TuppodunsHo-TuapodoOHbIe cBoMcTBa. Knaccudukamms
munuaoB.  Tpurnuuepunsl,  QocPoaunuiapl, BOCKH,  CTEPOHUJIBL.
buonornyeckue Gynkuuu nunuao. OOmMe CBOMCTBA OMOJOTHYECKUX
MeMOpaH —  TEKy4ecTh, CIIOCOOHOCTh K  CaMO3aMbBIKaHHIO,
MOJIyIIPOHHUILIAEMOCTb.

Hykneunoseie kucnotel. JJHK m PHK. CtpoeHue HyKIEHMHOBBIX
kucnotr. Hykneotuasl. Ilpunnun kommementapHoctu. [IpaBuiio
Yapradda. Crpykrypa JJHK — nBoitHas cnupans. MecTtoHaxoxaeHUuEe U
ounonornueckne Gpynkiuu JJHK. Bunst PHK. @yaknun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue CBsi3M B MOJIEKYJIE
AT®. buonoruueckue ¢pynkuun ATD. BoccTaHOBIIEHHBIE TTEPEHOCUUKH,
ux GyHKIUU B KJIEeTKe. /J[pyeue Hykaeozuompughocghamor (HTD).
CexBenupoBanue JIHK. Memoosr cenomuku, mpaHcKpunmomuxu,
NPOMEOMUKU.

CtpyktypHass OuoJioTHs: OHOXMMHUYECKHME U OuopU3NYECKUE
UCCJIEIOBaHUSI COCTaBa M IMPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYJI.
Mooenuposanue cmpykmypol u QyHKyuti GUOMONEKYI U UX KOMNIEKCO8.
Komnvromepuoiii ouzatin u opeanudeckuil cunme3 OUOMONEKYI U UX
HEenpupoOHbLX AHATIO208.

JdeMoHCcTpanuu

[Toptperst: JI. Ilomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P.
O®pankiuH, @. Canrep, C. [Ipy3unep.

Juarpammel: «PacnipeneneHne XuMUYECKUX JIEMEHTOB B HEKUBOU
npupopae», «PacnpeneneHue XMMUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuubr u cxemsl: «llepuoguueckas TabiuMLa XUMHYECKUX
aneMeHToB», «CTpoeHue MOJIeKyJIbl BObD», «BeliectBa B cocTaBe
opranu3MoBy, «CTpoeHue MOJeKylbl Oenkay, «CTPYKTYphl OEIKOBOM



MOJIEKYJIblY, «CTpoeHHe MOJEKYJ YTriaeBOJ0B», «CTpOCHUE MOJIEKY
munuaoBy, «HykinenHoBble KUCIOTED, «CTpoeHne MoseKyibl ATO.

OO6opynoBaHue: XUMHUYECKasl MOCyAa U 000pyI0BaHHUE.

JlaGopaTtopnasi padora «OOHapyxeHHE OEJIKOB C TMOMOIIBIO
Ka4EeCTBEHHBIX PEAKLIUI.

JlaGopaTtopnass padora «JVccienoBaHue HYKIEUHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHbIX OPTaHU3MOBY.

Tema 5. Ctpoenne u QyHKIIUU KJIETKH

Tunel  KJIETOK:  JyKapuOTHYeCKas W [POKAPHUOTHUYECKAs.
CtpykTypHO-GYyHKIIMOHATIBHBIE 00pa30BaHUS KIICTKH.

CtpoeHne mpokapuoTHIecKoi KieTku. Kietounas crenka 0akTepuid
n apxeil. OCOOEHHOCTH CTpOEHHUsI reTepoTpodHO H aBTOTpOodHOM
POKAPUOTUYECKUX KIETOK. MecTo U pojib MPOKapUOT B OMOLIEHO3aX.

Ctpoenne U (GYHKIMOHHPOBAHUE HYKAPUOTUYECKOW  KIIETKHU.
[Tna3zmaTuueckas MeMOpaHa (m1azmanemMma). Crpykrypa
MJ1a3MaTUYECKOU MeMOpaHBbI. Tpancnopt BEILECTB 4yepes
ma3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIM (auddysus, obserdyéHHas
muddy3ust), akTUBHBIN (IEPBUYHBIA U BTOPUYHBIA aKTUBHBIM TPAHCIIOPT).
[Tonynponuiiaemocth MemOpanbl. Paborta HaTpuii-KalleBOro Hacoca.
OHJOLUMTO3: MUHOLMTO3, (arounTo3. Dk3ouuTo3. KietouyHas cTeHka.
CtpykTypa u GyHKIIHH KIETOYHOW CTEHKU PACTCHUA, TPUOOB.

[uronnasma. IluTo30nb. Ilutockener. JIBMKEHHE IUTOILIA3MBL.
Opranouasl  kietku.  OnHOMeMOpaHHBIE  OPraHouibl  KIETKH:
suporuiazmarudeckas cetb (IIIC), anmapat ['onbmXu, JTU30COMBI, HX
ctpoeHne W (QyHKOUH. B3anMoOCBsI3b OJHOMEMOpPAHHBIX OPTraHOUIOB
kjeTku. CTpoeHHEe TPaHyJIIPHOTO pEeTUKyIyma. Mexanuzm nanpasienus
beakos ¢ JIIC. Cunre3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['maakuii (arpaHyssIpHBINA) SHAOMIA3MATHYCCKUI PETHKYIIYM.
CekperopHast ¢yHkius anmapara [onbmxu. Moouguxayus 6benkos &
annapame ['onvoocu. Copmuposka 6enkog 6 annapame I on60xcu.
Tpancnopt BemiecTB B KJIeTKe. Bakyoin pacTUTENbHBIX KIIETOK.
Knerounsrit cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOUJbLI KJIETKH: MUTOXOHJAPWH, ILIACTHU]IBI.
Ilpoucxooicoenue  mumoxonoputi u naacmuo. Cumobuocenes (K.C.
Mepeorckosckuii, JI. Mapeynuc). Ctpoenne u GyHKIIUM MUTOXOHJIPUN U
wiactua.  [lepBuyHble,  BTOPUYHBIE W CJOXHBIE  IUIACTU[BI
(OTOCUHTE3UPYIOIIUX ~ DYKApUOT.  XJIOPOIJIACThl,  XPOMOILIACTHI,
JIEMKOIUIACTBI BBICIINX PACTEHUN.



HememOpannbie opranouasl kinetkn CrtpoeHue u  (QyHKIUHU
HEMEMOpaHHBIX OPTraHOUAOB KIETKU. Pubocomsl. Ilpomescymounvlie
Qunamenmol. MukpoQuIaMeHTBI. AKmMuHOBble  MUKDPODUILAMEHMBL.
MBI1IeUHbIE KIIETKU. AKMUHOGble KOMNOHEHMbl HEMbIUEYHbIX KIEeMOK.
Muxkpotpy6ouku. Kinerounslii nientp. CTpoeHre U JBUKEHHE KTyTUKOB
U pecHHMYEK. MukpoTpyOboukn nuromasmbel. Llentpuons. benku,
accoyuuposannvie ¢ MUKpOQUIAMEHMAaMy U  MUKPOMPYOOUKAMU.
MomopHuvle benxu.

SAnpo. Obonouka siapa, XpOMaTHH, KapUOILIa3Ma, SIPBIILIKH, HX
cTpoeHHe U QPyHKIHH. SnepHbiii 6enkoBblii MaTpukc. [IpocTpancTBeHHOE
pacmojoXXKeHue XpoMocoM B HHTephasHOM siape. JyxpomamuHr u
eemepoxpomamun. benKkn XpoMmaTWHa — TUCTOHBL. Junamuxa s0epHoi
06010uKU 6 Mumo3se. floepHuiil mpancnopm.

Kiterounsle BkitoueHHs. CpaBHUTENBbHAsT XapaKTEPUCTHKA KIIETOK
AYKapUOT (PaCTUTEIbHOM, JKUBOTHOM, TPUOHOM ).

JemoHCcTpanumn

[Toptpetsi: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmubsr u  cxembl: «CTpoeHHME DYKAPUOTUYECKON KIIETKN»,
«CTpoeHne KUBOTHOW KIETKH», «CTpOEHHE pPaCTUTEIIBHOW KIIETKWY,
«CTpoeHne MHUTOXOHIApUM», «SAnpo», «CrpoeHue NpOKapUOTHYECKON
KIIETKI.

ObopynoBanue: CBETOBOM  MMKPOCKOII, MUKpOIIpenapaTsl
pPacTUTENbHBIX, JKUBOTHBIX KIIETOK, MHUKpPOIIpenapaTbl OaKTepHaIbHBIX
KJIETOK.

JladopaTopHasi pabdora «/3yyeHue CTpOEHHUs KIIETOK Pa3IMYHbIX
OpraHU3MOB.

IIpakTuyeckass padora «/3yueHue CBOHCTB  KJIETOYHOM
MEMOPaHbD».

Jlabopatopnass  pabdora  «lccnemoBanue — miasmoiu3a U
JEIUIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX).

IIpakTHyeckas padora «l3ydeHue ABMIKEHUS LUTOIUIA3MBI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB M NpeBpalllcHUE JHEPrUM B KJIeTKe

AcCUMWIISIIINS M JAUCCUMWISIUS — JIBE€ CTOPOHBI MeTaboIn3Ma.
Tunbr oOMeHa BelIeCTB: aBTOTPOPHBIN M TeTepoTpodHBIA. YdacTue
KHACJIOpOoJa B OOMEHHBIX Ipoleccax. JHEPreTHYecKoe oOecreyeHue
kietku: npeBpaiienue AT B oOMeHHBIX mporieccax. PepMeHTaTUBHbBIN
XapakTep peakUHil KIeTOYHOro Metadbonn3zma. GepMEHTHI, UX CTPOEHUE,



cBoiicTBa U MexaHu3M aerctBusi. Kopepmentsl. OTnnuns gpepMeHTOB OT
HEOPraHWYECKUX  KaTalM3aTOpOB.  benKu-akTUBAaTOpHl U OCJKU-
MHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATHBHBIX pEaKIUil OT
paznuYHbIX (AKTOPOB.

IlepBUYHBIN CUHTE3 OPraHUYECKUX BELIECTB B KieTke. DoTocuHTes.
AHoKcuceHnvlli U OKCU2eHHbll — omocunme3 Yy — Oakmepuil.
Cseemocobuparowue nuemenmvl U NUSMEHMbl PEaKyuoOHHO20 YeHMpA.
Ponb xjopomuiactoB B mpoiiecce porocuHTe3a. CBeToBass U TEMHOBas
dbazel.  DPomoowvixanue, Csz, Csp u CAM-munvr pomocunmesa.
[IponyktuBHOCTh (hoTOCHHTE3a. BrimsHue pa3nuuHbiXx (axkTopoB Ha
CKOpPOCTh poTOCHHTE3a. 3HAUYEHUE (POTOCUHTE3A.

XEeMOCHHTES3. PaznooGpasue OpraHU3MOB-XEMOCUHTETHUKOB:
HUTpuUIUpyOMe  OakTepuu, KElIe300aKTepun, CepoOaKTepuu,
BOJOPOJIHbIE OAKTEPHUH. 3HAUYEHUE XEMOCHUHTE3A.

AHaspobHbIe opranu3mbl. Busl 6poxxenus. [IpoaykTsr OposkeHus u
WX WCIOJIb30BAaHUE YEIOBEKOM. AHA’POOHBIE MUKPOOPTaHU3MBI Kak
00BEKTHI OMOTEXHOJOTUH U BO30YAUTEIHN OOJIC3HEM.

ABpoOHBIE  OpraHu3Mbl. JTalbl  SHEPreTUYECKOro  OOMeHa.
[ToaroroBuTenbHbI 3Tan. ['MUKOIU3 — OECKUCIOPOAHOE paCIIEIIICHUE
TJTFOKO3BI.

buonoruueckoe oxkuciaeHHe, WM KIETOYHOE JAbIXxaHue. Poib
MUTOXOHAPUN B Tpolieccax OUOIOrH4YecKoro okucienus. L{ukinueckue
peakiuu. OxucnutenbHoe dochopunupoBanue. JHepeus MeMOPaAHHO20
epaouenma npomonos. Cumumez AT®D: paboma npomonnoi ATD-
cunmaswl. llpeumyinecTBa a’poOHOro HyTH OOMEHa BEILIECTB IEpen
aHa’poOHBIM. D) PEKTUBHOCTH YHEPTETUIECKOT0 OOMEHA.

JdeMoHCTpauu

[Moptpetsr: Hx. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuid,
B. A. Durensrapar, I[1. Murtuenn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DoTocUHTE3», «DHEPreTUYECKUl OOMEH»,
«buocunres 6enkay, «CtpoeHune pepmMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM  MHUKPOCKOMN, OOOpYyJOBaHUE IS
MIPUTOTOBJICHUS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPEIIapaToB.

JlaGopaTtopnas padora «/3yueHne KaTalUTUYECKOW AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl UM KaTalasbl).

JlabopaTopHas padora «3yuenue (bepMEeHTaTUBHOIO
pacuieruieHdsl TMEepOKCHAa BOJOpPOAA B PACTUTENBHBIX M KUBOTHBIX
KJIETKaX).



JlabopaTopnasi paGora «CpaBHeHue MpoieccoB (OTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopnasi padora «CpaBHeHHE TIPOIIECCOB OpOXKECHHUS U
JIBIXAHUSD.

Tema 7. HaciaeacrBeHHass MH(pOpManus M peaau3anus eé¢ B
KJIETKe

Peakuuu matpuuHOoro cuHresa. [IpuHUOMII KOMILUIEMEHTApHOCTH B
peakuMsX  MaTpUYHOrO  CcuHTe3a. Peanu3anmss  HacleICTBEHHOU
uHpopmanmu. ['eHeTHyeckui Koja, €ro cBoHcTBa. TpaHCKpuUmIus —
MaTpUYHBIN CUHTE3 PHK. [IprHIMIIBL TPAHCKPHUIILUHN:
KOMILJIEMEHTAPHOCTb, aHTUIIAPAJIIEIBHOCTb, ACUMMETPUYHOCTb.
Cospesanue  mampuunvix PHK 6  3sykapuomuuyeckou — Kiemke.
Hexooupyrowue PHK.

Tpancnamua u e€ »tanbl. Yuyactue TpaHcnoptHeix PHK B
OuocuHTe3e Oenka. YciuoBusi OuocuHte3a Oenka. Konpuposanue
aMUHOKHCIIOT. Posib pbocom B GnocunTe3e Oernka.

Cospemennvie npeocmagnenuss o cmpoenuu eeHos. OpraHuzanus
reHoMa y TMPOKApUOT M HYKapuoT. Perynsiuss akTUBHOCTH TE€HOB Y
npokapuoT. ['unore3a onepona (®. XKakob, XK. Mano). MonrexyrapHvie
MexaHusmvl dKcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enos. Perynanns oOMEHHBIX HPOILECCOB B KIIETKE.
Kiierounslit romeocTas.

Bupycel — HekieTouHble (OpMbI KU3HU U OOJIMTaTHBIE MMapa3HTHI.
CTtpoeHue IpOCThIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTEepro(aros.
AKuznennwtii yukn J{HK-cooepacawux eupycos, PHK-cooepacawjux
supycos, baxmepuogazos. Obpamuas mMpaHCKpunyus, peeepmasa,
unmezpasa.

BupycHbie 3aboseBaHus ueiaoBeka, KMBOTHBIX, pactenuid. CIIN/,
COVID-19, conmanbHble 1 METUITMTHCKUE MTPOOIEMBI.

buounpopmamura: ummeepayus u aumanuz OOILUUUX MACCUBOS
(«bigdata») cmpyxmypuvix 6uonocuveckux oauuvix. Hanomexuonocuu 6
ouonocuu u meouyune. llpoepammupyemvie gynxyuu deaxos. Cnocodwvl
00CMasKu 1eKapcms.

JemoHCcTpanumn

[Toptpetsi: H. K. Konsuos, . Y. IBaHoBCKUiA.

Tabmunel u cxembl: «buocunTe3 Oenka», «l'eHeTHUECKHH KOI»,
«Bupycse», «baktepuodarmny.

IIpakTHyeckas padora «Co3aHue MOAEIHA BUPyCay.



Tema 8. JKusHeHHBIN HUKJI KJICTKH

Krnetounsiii nukii, ero nepuoasl u peryismus. Matepdasza u Mmuros.
OcoOeHHOCTH TpoLECCOB, MpoTeKaromux B uHTepdasze. I[loaroroska
KJIeTku K  jgeneHuto.  [IpecuHTeTmyeckuit  (MOCTMUTOTHYECKUM),
CUHTETUYECKUNA M IOCTCUHTETUYECKUN (TIPEMUTOTUYECKHUI) NEPHUObI

uHTep(Das3bl.
Marpuunbii cunre3 JJHK — perumkanms. [IpuHImMne! permmkanuu
JIHK: KOMILUIEMEHTAPHOCTb, MOJIYKOHCEPBATUBHBIN CHUHTE3,

aHTunapamieabHoctb. Mexanusm perukauun  JIHK.  Xpomocowmsl.
Crtpoenue xpomocom. Tenomepsl U Telomepaza. XpOMOCOMHBIN HaOOp
KJIIETKH — KapuoTUIl. /[MTIJIOWIHBIN ¥ TaluIOWIHBIA HAOOPBI XPOMOCOM.
['omonornunsie XpoMOCcOMBI. [10710BBIE XPOMOCOMBI.

Jlenenue xietku — MuTo3. CTaguu MUTO3a U MPOUCXOASAIINE B HUX
npoueccel. Tunbel muto3a. Kapuoknne3 u 1nurtokunHe3. buonormueckoe
3HAYEHUE MUTO3A.

Perymamusa wmutorudyeckoro mukna kietku. I[Iporpammupyemas
KJIETOYHAs TUOENb — allONTO3.

Kierounoe 41po, XpoMOCOMBI, (QYHKIHMOHAIbHAS T'€HOMHMKA.
Mexanusmol nponughepayuu, ougpgepenyuposxu, cmapenus u ubenu

knemok. «Llugposas knemka» — OuounHgopmamuueckue mooenu
DYHKYUOHUPOBAHUS KILEMKU.
JdeMoHCcTpauu

Tabmuubr W cxeMbl: <«KU3HEHHBIM LMKA KIETKW», «MuUTO3»,
«Crpoenue xpomocom», «Permukarus [JHK».

ObopynoBaHue: CBETOBOM MHUKpPOCKOI, MUKpompenapartbl: «Muto3
B KJIETKaxX KOPEIIKA JTyKa».

JlaGopaTtopnass pabGora «M3yuyeHne XpoMOCOM Ha TOTOBBIX
MUKpOIpenapaTax.

JladopaTopnas pa6ora «Habmonenne MuTo3a B KIIETKaX KOHYHKA
KOpEIlIKa JIyKa (Ha TOTOBBIX MUKpPOIIpENnaparax).

Tema 9. Crpoenne 1 QyHKIIUHA OPraHU3MOB

buonornyeckoe paszHooOpazue opranu3MoB. OJIHOKJIETOYHBIE,
KOJIOHMAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHHUS M >KU3HENEATEIHHOCTH OJHOKIETOYHBIX
opraHu3MoB. bakTepun, apxeu, OJIHOKJIETOUYHbIE TPUOBI, OJJHOKIJIETOUHBIE
BOJOPOCIH, Apyrue npoTUcThl. KoJIOHHaIbHBIE OPTaHU3MBI.

B3anmocBs3p yacTeld MHOTOKJIETOYHOTO Opraiu3ma. TkaHu, OpraHbl
Y cUCTeMBbI OpraHoB. OpranusM kKak eauHoe uenoe. ['omeocras.



Txanu pactenuil. Tumnbl pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHas,
IIOKPOBHAs, MPOBOJSILIAs, OCHOBHas, MexaHudeckas. OcobeHHocTH
cTpoeHus1, GYHKITUN U PacIoIOKEHHS TKaHEeH B OpraHax pacTeHUM.

TkaHM OJKMBOTHBIX M 4Ye€JNOBEKa. THIBI JKUBOTHBIX TKaHEU:
ANUTENNANIbHAS, COCAWHUTEIbHAs, MbIlIeUHas, HepBHas. OcoOeHHOCTH
CTpOoeHHsI, PYHKIMHA U PACHOJOKEHUS TKaHEH B OpraHax *XUBOTHBIX U
YEJI0BEKA.

Opranbl. BereratuBHble W T'€HEPATUBHBIE OpPraHbl PACTEHHIA.
Opranbl U CUCTEMBI OPraHOB XUBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB
Y CHCTEM OpPIraHOB.

Onopa Tena  opranuzmoB. Kapkac  pacrenmil.  Ckenetsl
ONHOKJIETOYHBIX M MHOIOKJIETOYHBIX JKMBOTHBIX. HapyxHblli u
BHYTpEHHHUI ckeneT. CTpOEHUE 1 TUTIBI COEUHEHUS KOCTEN.

JIB>KeHUE OPraHu3MoB. J[BMYKEHHE OJHOKJIETOYHBIX OPTraHU3MOB:
amME00MIHOEe, KI'YTUKOBOE, pecHWYHOe. J[BWKEHHE MHOTOKICTOYHBIX
pacTeHui: TPONMU3MbI U HACTHH. J[BUKEHHE MHOTOKJIETOYHBIX dKUBOTHBIX
U 4YesioBeKa: MblledHas cucteMa. Peduexc. CkeneTHble MBIIIIBI U UX

paborTa.
[Tutanne opranm3moB. [lorjomieHne BOABI, YTIEKUCIOrO Ta3a u
MUHEpPAIbHBIX  BEMIECTB  pacTeHUssMH.  [luTaHWe  KUBOTHBIX.

BHyTpunonoctHoe W BHYTPHUKIETOYHOE nuileBapeHue. lluranue
NO3BOHOYHBIX  JKUBOTHBIX. OTHEnbl  MHUILEBAPUTENBHOTO  TPAKTa.
[TnmeBapuTenbHble xkene3bl. [IuneBapurenpHas cucTeMa 4eaoBeKa.

JlpixaHue opranu3moB. [[pixaHue pacteHuil. JlpIxaHu€ >KUBOTHBIX.
Huddys3us razoB uepe3 MOBEPXHOCTh KiIeTKH. KoXXHOE JbpIXaHHeE.
JlpixaTenbHasi moBepXHOCTh. JKabepHoe u n€rouHoe AbixaHue. JlpixaHue
NO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. ODBOJIOLHMOHHOE YCJIOKHEHUE
CTPOEHHUS JIETKMX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXarenbHas cucrema
yenoBeka. MexaHn3M BEHTWISIUMHU JIETKUX y NTHLl U MJIEKONUTAOLINX.
Perynsuus npixanus. JlpixatenbHbie 00BEMBI.

TpaHcropT BeWIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CHCTEMBI
pacrenuil. Tpancnopt BeniecTB y )KUBOTHBIX. KpoBeHOCHAs cuctema u eé
opranbl. KpoBeHOCHasi cucTeéMa IMO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
Cepaue, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBOOOpalieHHs.
OBOJIIOLIMOHHBIE ~ YCIOKHEHUSI CTPOEHHUSI  KPOBEHOCHOM  CHUCTEMBI
O3BOHOYHBIX JKUBOTHBIX. PaboTa cepua u e€ perysius.

Brigenenue y opranusmoB. Beinenenue y pacrennil. Beigenenue y
KUBOTHbIX.  CoKparuTenbHble  Bakyoiau. Opranbl  BbIJICTICHUS.



OubTpanus, CeKpenus 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI PAOOTHI
opraHoB BblielieHUs. CBsI3b TMOJIOCTH Tella C KPOBEHOCHOM U
BBIJICTIUTEIILHOM CHUCTEMaMU. BbIJIeIEHHE y MO3BOHOYHBIX >KMBOTHBIX H
yenoBeka. [louku. CrpoeHue u  (yHKUMOHUpOBaHUE HePpOHA.
OObpazoBaHue MOYH Yy YEIIOBEKa.

3ammra y OpraHu3MoB. 3alllUTa Y OJHOKJIETOYHBIX OPraHW3MOB.
Cropsl OakTepuii ¥ IHUCTHI MPOCTEHIMX. 3alUTa Y MHOTOKJICTOYHBIX
pacrenuid. Kyrtukyna. CpeacrtBa MacCMBHOM M XMMHUYECKOW 3alUTHI.
DdutoHIUILL.

3anmTa 'y MHOTOKJIETOYHBIX JKUBOTHBIX. I[IOKpoBBI U  uX
MPOM3BOJHBIEC. 3aliuTa opraHuzMa oT OonesHedl. MIMMyHHas cuctema
yenoBeka. KieToyHbli M rymMoOpanbHbIA UMMYHHUTET. BpOXIEHHBIN U
NpUOOPETEHHBIM  CreU(PUISCKUT HWMMYHHUTET. Teopus KJIOHAJIbHO-
cenektuBHoro ummynurera (I1. Dpaux, @. M. bepner, C. Tonerana).
BocnanurensHble 0TBETBI OpraHu3MoOB. POb BpOXKJIEHHOTO HMMYHHUTETA
B Pa3BUTHH CHCTEMHBIX 3a00JICBaHUI.

PaznpaxuMoCTh M peryjisiliisi y OpraHu3MoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OPraHu3MoB. Takcuchl. Pa3apakuMocTs U peryiasuus y
pacreHuil. PocToBbie BenecTBa U MX 3HAYEHUE.

HepBHast cucrema u pediekTopHas peryasnus Yy KUBOTHBIX.
HepBHas cucrema u €€ oTaesbl. DBOJIOLIUOHHOE YCIOKHEHUE CTPOEHUS
HEPBHOW CHCTEMBI Y )KUBOTHBIX. OTIEIbI TOJJOBHOTO MO3Ia MO3BOHOYHBIX
KUBOTHBIX. Pednexkc u peduiektopHas ayra. be3ycinoBHbIE U yCIIOBHbIE
pedIIeKCHI.

['ymopanpHass perynsiuvsi U SHAOKPUHHAsT CHUCTEMA >KUBOTHBIX U
yenoBeka. JKene3pl dHIOKPUHHOM CHCTEMBI M MX TOPMOHBI. JleiicTBHE
FOPMOHOB. B3auMOCBsA3b HEPBHOMN U S3HAOKPUHHOM CUCTEM. | MnorasaMo-
runodusapHas CUCTEMA.

JemoHCcTpanumn
[Toptper: W. I1. I1aBnos.
Tabnuibt U CXEMBI: «OHOKIIETOYHBIE BOJIOPOCIINY,

«MHOrokJIeTouHbIe BOAOpOCIn», «baktepun», «lIpocreimmey, «Opranbl
IBETKOBBIX pacTeHUN», «CUCTEMbl OPTraHOB MO3BOHOYHBIX KUBOTHBIX),
«BHyTpeHHee cTpoeHue HaceKOMbIX», «TkaHu pacrenui», «KopHeBble
cuctemMbl», «Ctpoenue crebns», «CTpoeHue JHCTOBOW IJIACTUHKWY,
«Txanu xkUBOTHBIX», «CKeneT yenoekay, «[IuieBapuTenpHas CuCTEMay,
«KpoBeHocHas cucremay, «/lpixarenbHas cucteMay, «HepBHas cuctemay,
«Koxa», «MpslieyHass  cucreMay», «BblgenuTenbHass  CHUCTEMay,



«OHJIOKpUHHast cuctemay, «CrTpoeHue MbIbY, « AMMYHHUTET,
«KumeunononoctHeie», «Cxema NUTaHUS pacTeHuid», «KpoBeHOCHBIE
CUCTEMBI TO3BOHOYHBIX XUBOTHBIX», «CTpoeHue ruape», «CtpoeHune
njaHapun», «BHyTpeHHee cTpoeHue I0kAeBOro 4epBs», «HepBHad
cuctema poio», «HepBHas cucrema marymku», «HepBHas cucrema
npecMbikaromuxcsa», «HepBHas cuctema nruiy, «HepBHas cucrema
MIIEKOnTUTaromuxy, «HepBHas cuctema yenoBekay, «Pedaexcy.

O6opynoBanue: CBETOBOM  MHMKPOCKOII, MHUKPONpEnapaThl
OJHOKJIETOYHBIX OpPraHW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBHUHBI
MOJUTKOCKOB, KOJUICKIIUM HACEKOMBIX, UIJIOKOXKHX, >KUBBIE 3K3EMILISIPHI
KOMHATHBIX pAacTeHH, repOapuu pacTeHHl pa3HBIX OTJEJIOB, BIAKHBIC
Mpenaparbl  KWBOTHBIX,  CKEJEThl  TO3BOHOYHBIX,  KOJUICKLIHH
0ECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOoBeKa, O0OpYyIOBaHHE IS
NEMOHCTpAMA IOYBEHHOIO W  BO3JIYLIHOTO MUTaHUS PACTEHU,
paciierieHuss Kpaxmaia ¢ OeJIKOB TMOoj JIeHCTBUEM (PEPMEHTOB,
0o0Opy/OBaHUE NJISl IEMOHCTPALMU OIBITOB MO U3MEPEHUI0 KU3HEHHOU
EMKOCTH JIETKMX, MEXaHuW3Ma JAbIXaTeJIbHbIX JBWKECHHI, MOJEIN
TOJIOBHOT'O MO3ra pa3juYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHre TKaHEH paCTCHUIN.

JlaGopaTopHas padora «/3yueHne TKaHEeH JKUBOTHBIX).

Jlabopatopnass pabora «l3yueHue OpraHoB LBETKOBOIO
pPacTEHUS.

Tema 10. PazmHo:KeHue M pa3BUTHE OPraHU3MOB

@®opmbl  pa3MHOKEHHSI ~ OpraHU3MOB:  Oecronoe  (BKIOYast
BEreTaTUBHOE) U MOJ0BOE. Bupl 6ecnosioro pa3sMHOKEHH: TOYKOBAaHUE,
CHOPYJISILMS, (parMeHTalusl, KIOHUPOBAHUE.

ITomoBoe paszmuHoOxkeHue. llonoBble KIETKH, MM ramersl. Menos.
Cragun wmebio3a. IloBegenue xpomocoM B Meio3e. Kpoccunrosep.
buonornueckuit cmpici Meo03a M MOJOBOro Ipouecca. Meno3 m ero
MECTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pasBurue. ['amerorene3 y uBoTHbIX. [Io0BBIE
xene3pl. OOpa3oBaHuEe U pa3BUTHUE MOJIOBBIX KJeToK. CrepmaToreHes u
ooreHe3. CTpoeHue MOJTOBBIX KJIETOK.

OmnonoTBOpeHHE U 3MOpPHUOHAIBHOE  PA3BUTHE  HKUBOTHBIX.
CniocoObl OIIOA0TBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OpraHU3MOB (oHTOTEHE3).
DOMOpUOJIOTHS — HAyKa O Pa3BUTHH OpraHu3MoB. Mopgozeenez — o0na u3
2nasHulx npoonem ombpuonozuu. Komyenyus mopgoecenose u mooenu



mopghoceneza. Ctaauu >MOpUOreHe3a KUBOTHBIX (HA MpUMEpE JISTYIIKH).
JHpobnenue. Turbl IpobieHusl. Llemepmunuposannoe u
HedepMuHupoeanHoe  Opoonenue.  bnacmyna,  munet  Onacmyn.
OcobeHHocT IpOOJICHUS MJIEKONUTAIOMUX. 3apOAbIIIEBbIE JIUCTKU
(ractpyssinms). 3akiajgka OpraHoB U TKaHEH W3 3apOJBIIIEBBIX JHCTKOB.
B3aumHuoe BIIUSTHUE yacten pa3BUBAOLIETOCS 3apoblLa
(amMOpuroHanpHAsT MHAYKIMS). 3aKiIaKa MjIaHa CTPOSHUS KUBOTHOTO KakK
pe3yabTaT HEPAPXUUYECKUX B3aMUMOJEWCTBUM T'E€HOB. BiugHue Ha
AMOPHUOHATILHOE PAa3BUTUE PATHUHBIX (PAKTOPOB OKPYKAIOIICH CpeIbl.

Poct u pasButne kuUBOTHBIX. [locTAMOpHMOHANBHBIN MEPHUOI.
[Ipsmoe wu HempsiMmoe pasButue. PasButne ¢ wmetamoppo3oMm y
0€CrO3BOHOYHBIX U MO3BOHOUYHBIX KUBOTHBIX. bronornueckoe 3HaueHUe
OPSAMOI0 M HEMPSAMOTO Pa3BUTHS, UX PACIIPOCTPAHEHUE B IpUpoIe. TUIIbI
pocTa KUBOTHBIX. DAKTOPBI PETYJSINUU POCTA KUBOTHBIX M YEJIOBEKA.
Craguy mNOCTAIMOPHMOHATIBHOTO PA3BUTHS y JKMBOTHBIX M YEJIOBEKa.
[lepuoasl oHTOreHE3a yenoBeka. CTapeHne U CMEpTh Kak OMOJIOTHYECKHEe
IIPOLIECCHI.

PasMHOXXeHHME W pa3BuUTHE pacTeHui. ['ameTopuT u cropodwur.
Meiio3 B KM3HEHHOM LIMKJIe pacTeHuil. OOpa3oBaHue CHOp B MPOIECCE
Mero3a. ['ameroreHe3 y pacreHuid. OIUIOJOTBOPEHUE M Pa3BUTHE
PACTUTENIBHBIX OPraHU3MOB. [[BOMHOE OIUIONOTBOPEHHE Y IBETKOBBIX
pacteHuii. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHn3MBbl PETYISLUA OHTOT€HE3A Y PACTEHUN U JKUBOTHBIX.

JemoHCcTpanumn

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

Tabmuubr u cxembl: «BeretaTuBHOE pa3MHOXKEHUE», «THUIBI

Oecroyioro  pPa3MHOXKECHHS, «Pa3MHOXXEHHE  XJIaMHUJIOMOHAJIbI»,
«Pa3sMHOXeHue  3BrieHs», «Pa3smHOXkeHne ruape», «Meios3y,
«Xpomocomsl»,  «l'amerorenesy, «CTpoeHHe  SHUEKIETKH U

criepmato3onsiay, «OCHOBHBIE CTaJuM OHTOTreHe3a», «lIpsimoe wu
HEMpsIMOE pa3BuTHe», «PazButre Malickoro xxyka», «Pa3Burue capanumy,
«Pa3BuTHEe JIATYHIKW», «J[BOMHOE OIIOJOTBOPEHHE Yy LBETKOBBIX
pacrenuity, «CTpoeHue CeMsiH OJIHOJOJIbHBIX U JABYAOJbHBIX PACTCHUNY,
«OKW3HEHHBI UMK MOPCKOW KammyCTbDy, «JKU3HEHHBIM LUK MXay,
«OKW3HEeHHBIN UK NAMOPOTHUKAY, «KU3HEHHBIN IUKIT COCHBD.
O6opynoBaHue: CBETOBOM MHKPOCKOTI, MUKPOIpEnapaThl
SIMIEKJIETOK U CIIEpMaTO30M10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.



JlaGopaTopHas padora «/3ydyeHue CTpOCHUS MOJOBBIX KJIETOK Ha
TrOTOBBIX MUKpOIIpenaparaxy.

IIpakTnueckass padora «BbIABIEHHME TMPU3HAKOB CXOJICTBA
3apOJIbIIIEN TO3BOHOYHBIX JKUBOTHBIX.

Jladbopatopnass padora «CTpoeHHE OpraHoB pa3MHOXKEHUS
BBICILINX PACTECHUIY.

Tema 11. T'eHeTHka — Hayka O HACJEICTBEHHOCTH U
H3MEHYHMBOCTH OPraHNU3MOB

Wcropust cTaHOBJIEHUS U pPa3BUTHUS T€HETUKH Kak Hayku. PaGotsl I'.
Menpens, I'. ne ®@pusa, T. Moprana. Posiib 0T€4eCTBEHHBIX YUYEHBIX B
passutun renetuku. Paboter H. K. KomerioBa, H. . BaBunona, A. H.
benozepckoro, I'. JI. Kapmeuenko, [O. A. ®umunuenko, H. B.
Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKHE IOHATHS M CHUMBOJIBL. ['OMOJIOTMYHBIE
XpOMOCOMBI,  aJUIeJIbHbIE  T€Hbl,  albTEPHATUBHBIE  MPU3HAKU,
JOMHUHAHTHBIM M PELECCUBHBIM MPU3HAK, T'OMO3UIOTa, TE€TEPO3UrOTa,
yucTas JUHUA, TUOpUAbL, TeHOTUN, (eHoturn. OCHOBHBIE METObI
TeHETUKU:  THOPUIOJOTUYECKHUM, IUTOJOTMYECKUM, MOJEKYJISPHO-
TEHETUYECKU M.

JlemoHCcTpanumn

IToptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H.
N. BaBunos, A. H. benosepckuit, I'. [I. Kapneuenko, 0. A. ®ununyeHko,
H. B. Tumodeep-PecoBckuii.

Tabmuibt 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.

JladopaTopnasi padora «Jlpozoduna kak OOBEKT T€HETUYECKHUX
UCCIIEOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpeniuBanue. [lepBoiii 3akoH Menzaens — 3aK0H
€AMHO00Pa3us THOPUIOB IEPBOTO TTOKOJICHUS. [[paBriio JOMUHUPOBAHMUSL.
Broporn 3akoH MeHaenss — 3aKOH  PACIICIUICHUS  IPU3HAKOB.
[{uronoruyeckue OCHOBBI MOHOTMOpUIHOrO CcKpemuBaHus. ['umnoresa
YUCTOTHI TAMET.

Anamusupyromee  ckpemuBaHue.  [IpomMexxkyTouHbId  XapakTep
HACJICIOBAHHS. Pacmennenne MPU3HAKOB npu HETOJIHOM
JTOMUHHUPOBAHUHU.

JlurnbpuaHoe ckpemuBanue. Tperuit 3akoH MeHnens — 3aKoH
HE3aBUCHMOI0 HACIJIEIOBAHUS TMpPU3HAKOB. LlUTONOrHMueckue OCHOBBI
JUTUOPUIHOTO CKPEITUBAHMUSL.



CuerieHHoe HacnefoBanue mpusHakoB. PaGotst T. Moprana.
CuernyieHHOE HAacleIOBaHUE TE€HOB, HAPYUICHUE CLEIUICHUS MEXIY
reHaMu. XpOMOCOMHAasI TEOPUSL HACIIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIA MEXAaHU3M OIPEICIICHUS I10JIA.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. | 'OMOraMeTHBI U IreTepOraMeTHBIN
non. l'eHeTnueckass CTPyKTypa NOJOBbIX XpoMocom. Hacnemosanue
MIPU3HAKOB, CLENIJICHHBIX C MOJIOM.

I'enorun kak nenoctHas cucreMa. Ilmernorponus — MHOKECTBEHHOE
nerctBue re”Ha. MHOKECTBEHHBIM — aljieiu3M.  B3auMmojeinctBue
HeaJulenbHbIX reHoB. Kommementapuocts. Onucras. [lonumepust.

I'eHeTMyecKMi KOHTPOJb pPAa3BUTHS PACTEHHUW, JKUBOTHBIX U
YeloBeKa, a TakkKe (PU3MOJIOTUYECKUX TMPOIECCOB, IOBEICHUA U
KOTHUTUBHBIX (QYHKUMNA. ['eHeTHyeckue MexaHu3Mbl CHUMOMOTeHEe3a,
MEXaHU3Mbl B3aUMOJECUCTBUS «XO3AMH — Mapa3uT» M «XO3IUH —
MUKpoOMOM». ['eHeTMdeckne acmeKkThl KOHTPOJSI W U3MCHEHUS
HACJICICTBEHHOW MH(POPMAIIUU B MIOKOJICHUSIX KICTOK M OPTaHU3MOB.

JdeMoHCTpauu

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

Tabmuiet 1 cxembl: «llepBblli ¥ BTOpOM 3aKOHBI MeHEIN,
«Tpernit  3axkoH  MeHnpens», «AHaIUM3HPYIOUIEE CKPEUIMBAHUEY,
«HenonHoe nomuHupoBaHue», « CUEIUIEHHOE HACIIEIOBAHUE IPU3HAKOB
y npo3odunsly, «l'eHetuka nonay, «Kapuorun yenosekay», «Kapuorun
npozoduiby, «Kapuotun nOTuibD, «MHOXKECTBEHHBIM —aieIu3M»,
«B3anmoaencTBue reHOBY.

OO6opymoBaHue: MOJIEIH )T IEMOHCTPAITMN 3aKOHOB €TMHOO0pa3Hs
ruOpUI0B TIEPBOTO MOKOJICHUS M PACIIEIUICHUs MPU3HAKOB, MOJEIb IS
JNEMOHCTPALMH 3aKOHA HE3aBUCUMOI'0 HACJEAOBAHUS ITPU3HAKOB, MOJEIIb
1. JEMOHCTPALUK CLEIMJICHHOTO HACJIENOBAaHUS MPU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKponpenapar: «Jpo3oduay.

IIpakTuueckas padora «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUsA y IPO30(DHUIbD».

IIpakTuueckass padora «l/3ydyeHue pe3ynbTaToB AUTHOPUIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3auMopeiicTBre reHoTHIIa U cpeibl Tpu (OPMUPOBAHUH (PEHOTHUIIA.
N3MeHUnBOCTH MpU3HAKOB. KaueCcTBEHHBIE U KOJTUYECTBEHHBIE TPU3HAKH.
Buapl ©13MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJICICTBEHHA.



MopaudukanmonHass n3MeHUYNBOCTh. Poib cpensl B (hopMupoBaHum
MOAN(UKAIIMOHHON  WM3MEHYMBOCTH. Hopma peakiuu  Npu3HAaKa.
Bapuanmonnsiit psia u Bapuanvontas kpusas (B. Moranacen). CoiicTBa
MOIU(DUKAIIMOHHON U3MEHYHNBOCTH.

I'enoTnnuyeckass W3MEHYMBOCTH. (CBOWCTBA  I'€HOTHIIMYECKOM
W3MEHYMBOCTH. BUJIBI TeHOTHITMYECKOM M3MEHYMBOCTH: KOMOWHATHUBHAS,
MYTalMOHHAs.

KomOunaTuBHasT M3MEHYMBOCTh. Mei03 M TMOJOBOM mpolecc —
OCHOBa KOMOMHATHMBHOM HM3MEHYMBOCTH. PoJIb KOMOHMHATHUBHOM
W3MEHYMBOCTH B CO3JaHUM TEHETUYECKOTO Pa3HOOOpas3usi B Mpejenax
OJIHOT'O BHJA.

MyTtaunoHHass ~ U3MEHYUBOCTb. Bugelt  myranmi: I'CHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. CIIOHTAHHBIE U UHAYIIUPOBAHHBIE MYTAI[UU.
SnepHble U nMTOIIa3MaTHYeCKue MyTanuu. COMAaTUYECKUE U T1OJOBbIC
MyTauu. [[prudrHbl BOSHUKHOBEHUSI MyTaluii. MyTareHsl U UX BIUSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO IMpoliecca. 3aKOoH
FOMOJIOTMYECKUX PSAIOB B HacieAcTBeHHOW wu3meHuuBoctd (H.H.
BasuinoB). BHesiiepHasi ©3MEHYHMBOCTh M HACJICICTBEHHOCTb.

Onueenemuxa u SNUCEHOMUKA, POIb INULEHEMUUECKUX PaKmopos 6
HACNe008aHUU U  UBMEHYUBOCMU  (DeHOMUNUYECKUX NPUSHAKOB Y
OP2AHU3MO8.

JdeMoHCcTpauu

[Toprpertsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuubr u cxemsl: «Buasl n3mMeHUnBOCTHY, «MoanbUKaIIMOHHAS

W3MEHYMBOCTBY, «KomOuHaTnBHas W3MEHYUBOCTBY, «Merio3y,
«OnnonorBopenuey», «l'eHernueckue 3a00JeBaHUS uelloBeKa», «Buabl
MYTalHAN.

O6opynoBaHue: XuBble W TepOapHbIe HSK3EMIUIAPhl KOMHATHBIX
pactenuid, pucyHku (ortorpadun) >KMBOTHBIX C pa3IMYHBIMH BUJIAMHU
U3MEHYNBOCTH.

JlabopaTtopnass  padora «lccrnenoBaHue — 3aKOHOMEPHOCTEM
Mo (UKAIIMOHHOW U3MeHYnBOCTHU. [locTpoeHre BapHallMOHHOTO psAjia U
BAPUALITMOHHOU KPUBOI».

IIpakTuyeckas padora «Myrtauuu y apo3ouibl (Ha TOTOBBIX
MUKpOIIpenapaTax).

Tema 14. I'eneTnka yesi0BeKa

Kaprorun uenoseka. MexayHapoaHas MporpaMMa HMCCIIEIOBaHHUS
reHoMa  4YeloBeKa. MeToapl  M3y4YeHUs  TEHETHMKH  4YeJIOBEeKa:



TCHEATOTUYECKUH, OJM3HEIOBBINA, ITUTOTCHETHYECKHUM, IMOMYJISIIHOHHO-
CTaTUCTUYECKHH, MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpeMeHHOE
OTIPENICIICHUE TEHOTHUIA! ITOJTHOT€HOMHOE CEKBEHHPOBAHMUE,
FEHOTUIIUPOBAaHUE, B TOM 4ucie ¢ nomompro III[P-anamu3a.
HacnencrBennsie 3a0oieBaHus 4elOBEKa. ['©@HHbIE W XPOMOCOMHBIE
0omne3Hn yenoBeka. boie3Hu ¢ HacaeACTBEHHOM MPepacioioKeHHOCTHIO.
3HayeHWE MEJUIMHCKOW TEHETUKH B MPEAOTBPAIICHUM U JICYEHUU
FeHEeTUYEeCKUX  3a00JIeBaHMI  4YeJOBEKa. Menuko-reneTnaeckoe
KOHCyJbpTUpOBaHue. CTBOJIOBbIE KIETKH. lloHsATHE «TEeHETHYECKOro
rpy3a». DTHYECKHE aCHEKThl UCCIIEIOBAHUM B 00JIACTH PEAAKTUPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue GakTOphl MOBBIIEHHOW YUyBCTBUTEILHOCTH YeJIOBEKA
K (U3MYECKOMY M XHMHYECKOMY 3arps3HEHHUIO OKPY’KaIOIIEeH cpebl.
['eneTnyeckast mpeapacoIOKEHHOCTD YEJI0BEKA K MATOJIOTHUSIM.

JemMoHCcTpanumn

Tabmumsr u cxembl: «Kapuorun yenoBeka», «MeToapl HM3ydeHHS
IeHETHKHU YelloBeKay, «I'eHeTnueckue 3a00JIeBaHMs YETIOBEKAY.

IpakTnueckas padora «CocTaBIeHUE U aHATIU3 POIAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanus W CeJEeKUMs.  3apOXKICHHE  CEJIEKUUMU U
nomectukanuu. Yuenue H. WM. BaBunosa o LlenTpax nponcxoxaeHus u
MHOTO00pa3usi KyJbTYpPHBIX pacTeHuil. Ponp cenexkuuu B CO3AaHHUU
COPTOB pacTeHU W MOpoJ KUBOTHbIX. CopT, mopoja, mTaMM. 3aKOH
FOMOJIOTHYECKUX PSAOB B HACIEJICTBEHHOM wu3MeHunBoctu H. H.
BagsuoBa, ero 3HaueHME JJ1s1 CENEKITMOHHON PaOOTHI.

Metoasl  cenekImoHHOM  paboThl.  MckyccTBeHHBIH — O0TOOD:
MAacCOBBbI W HWHIWBHUIYaJbHBIA. DTanmbl KOMOWMHAIMOHHOW CEJICKIUU.
Wcnbrtanue mpousBoauteneit mo moTtomMcTBy. OTOOp MO TeHOTHITy C
MOMOIIbIO OLIEHKM (EHOTHUIIAa MOTOMCTBA U OTOOp MO TEHOTHUILy C
oMo ananuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJEKIIMOHHOW paloThl.
PaguanyoHHbI M XMMHWYECKUM MYyTareHe3 KaK HCTOYHUK MyTalud y
KyJIbTYpHBIX  (GOpM  opraHu3moB. lcmomb3oBaHWE  T€HOMHOTO
penakThupoBaHuss U MeTofoB pexomOuHaHTHRIX JIHK ams momyuenus
MCXOHOTO MaTepuania JJisl CEJEKIHH.

[lonyyenue  monumuouaoB. BHyTpuBHMIOBas  rubpuausaius.
bnuskopoacTBeHHOE CKpeluBanue, wid HHOpuauHr. HepoactBenHoe
CKpenMBaHue, WIH ayTOpuauHTr. ['eTepo3uc W €ro NIPUYHHBIL



Hcnonp3oBanue rerepo3uca B cenekuuu. OtmanéHHas TruOpuan3aiivs.
[Ipeomonenne Oecruiogusi MEXKBHIOBBIX THOpUAOB. JlocTmxkeHus
CEJICKIIUM PACTEHUMN U )KUBOTHBIX. «3e1€Has pesooyusLy.

CoxpaHeHHE W W3YyYEHHE TE€HETUYECKUX PECYPCOB KYJIBTYPHBIX
pacTeHUH U UX TUKHUX POJAWYCH JIJISl CO3/IaHUS HOBBIX COPTOB U TUOPHUJIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp. M3yuenue, coxpaumenue u ynpaeieHue
2eHeMUYECKUMU Pecypcamu  CeNbCKOXO3AUCMEEHHbIX U  NPOMbICIOGLIX
HCUBOMHBIX 6 YeNAX YVIVUUEHUS CYUeCmeyIiomux U CO30aHUs HOBbIX
nopoo, JTUHUU U KPOCCO8, 8 MOM HUCIe C NPUMEHEHUeM CO8DEeMEHHbIX
Memo008 HAYUHBIX UCCIEeO08AHUL, Nepedo8blX Uoell U NepCcHeKmuBHbIX
MEXHON02U.

JdeMoHCTpanuu

IToptpersi: H. U. BaBuiios, . B. Muuypun, I'. JI. Kapneuenko, I1.
I1. JIykwssinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr u cxembl: «lleHTpBI TIPOUCXOXKIEHUS W MHOTO0Opa3us
KYJbTYPHBIX  pacTeHUi», «3aKOH TOMOJIOTMYECKUX  pSIOB B
HACJIEACTBEHHON M3MEHUYMBOCTH», «MeTtoapl cenekuun», «OTnanéHHas
rudpuuzanus», «MyrareHesy.

JlabopaTopHas padora «/3yueHue cOpToB KyJbTYPHBIX PACTCHUN
Y TIOPO/JT JOMAITHUX KUBOTHBIX).

JlaGopaTopHnas padora «3yueHre METOI0B CEICKIIUHA PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU.

IKekypeuss  «OCHOBHBIE METOABI M JIOCTHKEHHUSI  CEJICKLIHUU
pacTeHUH U )KMBOTHBIX (Ha CEJICKITMOHHYIO CTaHITUIO, TFIEMEHHYIO (hepMmy,
COPTOMCHIBITATEILHBIN YU4ACTOK, B TEINTMYHOE XO3SUCTBO, B TAOOPATOPUIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo/I0rus U CHHTETHYECKAasA OMOJIOTUS

OOBEKTHI, HCIONB3yeMble B OHOTEXHOJOTHH, — KJICTOUYHBIE W
TKaHEBBIE  KYJbTYpPbl, = MHKPOOPTaHU3MBI, HX  XapPaKTEPUCTHKA.
TpannuuoHHas OMOTEXHOJIOTHS: xje0ornedueHue, MOJTyYEHUE

KHCIIOMOJIOUHBIX TIPOJYKTOB, BUHOAEIME. MUKPOOMOIOTUUECKU CUHTES.
OObeKThl MHKpOOHMOJIOrMUecKuX TexHojorui. IlpousBoacTBo Oenka,
AMUHOKHCIIOT U BUTAMUHOB.

Co3aHre TEXHOJOTMA W HWHCTPYMEHTOB LEJIEHAIPAaBICHHOTO
U3MEHEHHUSI W KOHCTPYMPOBAaHHS TE€HOMOB C LEJIbI0 TOJNY4YEHUS
OpraHu3MOB M KX KOMIIOHEHTOB, COJEP’KAIIMX HE BCTPEUYAIOUIUECS B
npupoae OUOCUHTETUYECKUE Ty TH.



Knerounas wunxeHepusa. MerTonsl KynbTypbl KIETOK M TKAaHEH
pacrennii U KuBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anus u
COMaTUYeCcKuil sMOpuoreHes. lcmonb3oBaHHe TaljoOWIOB B CEJIEKIUU
pactenuii. [lonyuenue MOHOKIOHANbHBLIX aumumen. FHcnonvzoeanue
MOHOKJIOHANbHLIX U NOJUKIOHANbHLIX — aHmMumen 6  MeouyuHe.
HckyccTBEeHHOE  OIUIONOTBOpPEHHE. PEKOHCTpyKIusl SHLEKIETOK H
KJIOHUPOBAaHUE JKUBOTHBIX. MeTo[ TpaHCIUIAHTALMU SAEp KIIETOK.
Texnonocuu 0300po@nenus, KyIbmMUuUpo8aHus U MUKPOKIOHATILHO20
DA3MHOIICEHUS CENIbCKOXOZAUCMBEHHBIX KYIbMYP.

XpOMOCOMHAs U TeHHasi MHKEeHepHsl. MICKyCCTBEHHBIN CHHTE3 reHa
u koHctpyupoBanue pexomOuHantHeix JHK. Cozoanue mpanceennwvix
opz2anuzmosg. JlOCTHKEHUS W TIEPCIEKTUBBI XPOMOCOMHOW W TEHHOMU
MH)XEHEPUH. OKOJIOTMYECKME M  ATHUYECKHE NpOoOJIEMbl TIE€HHOU
UHXCHEPHMU.

Menumackiue  OMOTEXHOJIOTHH. [Toctrenomuass  mmdpoBas
MEIUIIMHA. [IIP-muarHocTuka. MeTa00JIOMHBIN aHaju3,
ICHOLICHTPUYECKUM aHAIM3 MPOTEOMA YEJIOBEKA JUISl OLEHKH COCTOSIHUS
€ro 310poBbs. VMcnonb30BaHHE CTBOJIOBBIX KJIETOK. TapretHas Tepanws
paka. 3D-OuouH)keHepust AJid pa3pabOTKH (yHIAMEHTAIbHBIX OCHOB
MEIULUHCKUX TEXHOJIOIMH, CO31aHU KOMIIJIEKCHBIX TKAHEN COYETAaHUEM
TEXHOJOTHI TPEXMEPHOTO OMONPUHTHHTA U cKadoaauHra 175 pereHus
3a/1a4 NEPCOHAIM3UPOBAHHON MEIUIIVHBI.

CoznaHne  BEKTOPHBIX  BakIMH €  ILEJIbI0  0OeCredYeHUs
KOMOMHHpPOBaHHOW 3amuThl oT Bo3Oyauteneit OPBU, ycrtanoBneHue
MOJIEKYJISIpHBIX MexaHu3MOB (yHkunoHupoBanusi PHK-cogepxamunx
BUPYCOB, BBI3BIBAIOIIUX O0CO0O OMAacHble 3a00J]€BaHMs YelIOBEKa U
KUBOTHBIX.

JemMmoHCcTpanumn

Tabmumst u  cxembl: «lcnonb30BaHWE MHKPOOPTaHU3MOB B
IPOMBILIUIEHHOM ITPOMU3BOACTBE», «Kilerounas wumxeHepus», «l'eHHas
UHKXCHEPUSD.

JlabopaTopHasi pabora «/3yueHre 00bEKTOB OMOTEXHOIOT M.

IIpakTnyeckas padora «llomydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeust «buoTexHosmoruss — BaKHEUIIas MNPOU3BOAUTEIbHAS
CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KITACC



Tema 1. 3apoxkaensme ®W  pa3sBUTHE  JBOJIOIHOHHBIX
NnpeacTaBjIeHuil B OM0JI0TUA

DBOIIOILMOHHAS TEOpUs 4. JlapBuHa. [Ipenmnocwuiku
BO3HUKHOBEHUs JapBUHU3Ma. JKW3Hb W HayyHas [JeATENIbHOCTh Y.
HapBuHa.

JIBkyume cuibl 3Bodonud BuAoB no Y. JlapBuny (BbICOKas
MHTEHCUBHOCTD Pa3MHOXEHUS OpraHU3MOB, HACJICCTBEHHAs
U3MEHUMBOCTh, Oopb0a 3a  CyIIECTBOBAHHME, €CTECTBEHHBIM W
HCKYCCTBEHHBIN OTOOD).

Odopmnenne  cunteTHueckod  Teopun  sBomtouuu  (CTDI).
HelitpanbHass Teopus 3Bomound. CoBpeMEHHass  HBOJIIOLMOHHAS
Ouosorug. 3Hay€HUE OHBOJIOLIMOHHON Teopun B  (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnent, XK. b. Jlamapk, 3. K. Cenr-
Unep, K. Krosee, Y. lapeun, C. C. YerBepukos, 1. U. [lImanerayses,
JIx. Xonnaern, /. K. benses.

Tabnuubr 1 cxembl: «Cucrema xxuBoi npupojsl (o K. Jlunuero)y,
«Jlectnuna  xkuBBIX  cymiectB  (mo  Jlamapky)», «MexaHusm
dbopMHUpOBaHUST TPUCTIOCOOJICHUN Yy pAcTeHUH © JKUBOTHBIX (110
Jlamapky)», «Kapra-cxema wmapumpyrta nyremectsus Y. Jlapeunay,
«Haxonku Y. JapBuna», «®DopMbl OO0prOBI 3a CYIIECTBOBAHHEY,
«ITopoabl rony6eit», «MHoOrooOpasue KyJbTypHBIX (POPM KaIyCThbD»,
«ITopompl mOMamrHUX JKUBOTHBIX», «Cxema oOpa3oBaHMUS HOBBIX BHUJIOB
(mo Y. HdapBuny)», «Cxema COOTHOIIEHUS ABUKYIIUX CHII BOIIOLIMI,
«OCHOBHBIE TOJIOKEHUS] CHHTETUYECKON TEOPHUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOLHS U €€ Pe3yJIbTAThI

[TonynsAauus Kak 3neMeHTapHasi eIuHuLa 3Boonun. COBpEMEHHBIE
METO/IbI OLIEHKH T'€HETHYECKOT0 pa3HOO0pa3usl U CTPYKTYPHI MOMYJISIHIA.
N3menenue reHooHIa MOMYNSIIIUU KaK 3JIE€MEHTApHOE 3BOJIOLMOHHOE
siBJICHUE. 3aKOH reHeTnyeckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHbie  (PakTOpel  (ABIKYIIME  CHJIBI)  DBOJIIOLIMM.
Myranuonssiii mpouecc. KombunatupHas usmMmeH4MBOCTh. Jlpeiid reHos
— CIy4yaiiHble HEHAIIpaBJICHHbIE M3MEHEHHsI YacTOT ajuleJed B
nonyyanusax. DPdekT ocHoBatens. Ighgdexm OymuvliouHO20 20pabIUIKA.
CHudiceHue 2eHemu4ecKko2o pazHoobpaszus: NPUYUHbl U CIeOCMEUs.
lIposenenue s3¢pghexma Opeiigha 2eno6 6 GONLUWIUX U MATLIX NONYIAYUSIX.



Murparun. M3onsmus nomynsauuii: reorpaduyeckas (mpocTpaHCTBEHHAS),
Oounonoruyeckas (penpoyKTUBHAS).

EcrectBennbiii 0oTOOp — Hampapisgomui (HaxkTop HSBOJIOIUH.
dopMbl  €CTECTBEHHOTO OTOOpa: JABWXKYIIMH, CTaOWIU3UPYIOIIUH,
paspeiBatomuii (au3pyntuBHbiid). [losoBoit ordop. Bo3HukHOBEeHHME U
ABOJIFOLMS COLIMAIBHOTO ITOBEJICHUS dKUBOTHBIX.

[TpucnocoOaeHHOCTh OPTaHU3MOB KaK pe3yiabTaT MUKPOIBOJIIOIUH.
Bo3HukHOBEeHHE TPUCHOCOOJNICHUM y Opranu3smMoB. ApomMopdo3bl U
uavoanantauud.  Ilpumepbl  mpUCHOCOONIEHMM y  OpraHU3MOB:
Mopdonoruueckue, Gu3NONIOrHIecKre, OMOXUMHUECKHE, TTOBEICHYECKUE.
OTHOCUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpO3BOMIOIMHU. M30msmuss — kimoueBod (pakTtop BUAO0Opa3oBaHUS.
[Tyt U CIOCOOBI BUI000pa30BaHUS: aJIONAaTPUYECKOE
(reorpaduueckoe), cCUMIATPUUYECKOE (IKOJIOTHUYECKOE), «MTHOBEHHOE)
(monummonau3auus, THOpuaAnU3anus). JJIUTEIbHOCTh 3BOJIOLMOHHBIX
IIPOIIECCOB.

Mexanuzmbl (OpMUPOBaHUS OMOJIOTMYECKOTO pa3HOOOPa3usl.

Ponb 3BOMIOIIMOHHON OHONIOTMK B pa3pabOTKE HAay4YHBIX METOOB
coxpaHeHusi OwopazHooOpasmsi. MUKpPOIBONIOIUS ¥ KOIBOJIOIHS
Mapa3suToB M HUX X03s5ieB. MexaHu3Mbl (OPMUPOBAHUS YCTOWYUBOCTH K
aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JdeMoHCcTpanuu
[Toprpetsr: C. C. UerBepukos, D. Maiip.
Tabmuis! 51 CXEMBI: «MyTanuonHas U3MEHYUBOCTHY,

«IlomymsimuonHast  cTpykTypa BHaa», «Cxema MpoOsSBICHUS 3aKOHA
Xapnu—BaitnOepra», «JIBuxKyIiue CUibl BOJIOIUNY», «IKOJOTHYECKAS
M30JISILMSL TIOMYJISIUI ceBaHCKoM (openu», «['eorpaduueckas n30msus
JINCTBEHHULIBI cuOHUpcKoi u JIMCTBEHHULIBI NAaypCKON»,
«ITomynsiuoHHBIE BOJIHBI YMCIEHHOCTH XUIIHUKOB U XepTB», «Cxema
JENCTBUS €CTECTBEHHOTO 0TOOpay, «®opMbl OOpPHOBI 32 CYIIECTBOBAHUEY,

«HpycTpuanbHbIi MEJIAaHU3 MY, «KuBbIe HCKOITaeMBbIE,
«lTokpoBUTENBCTBEHHAA OKpacka KHUBOTHBIX», «lIpemynpexnatomas
OKpacka KABOTHBIX), «Du3noNornyecKue ajanTanum,

«IIpucnoco6IeHHOCTh OPraHU3MOB U €€ OTHOCUTETBHOCTHY, «Kpurtepuu
BUJa», «Buabl-nBoitnukn», «CTpykTypa Buja B mpupozae», «CrnocoOsbl
BUI000pa3zoBaHus», «leorpaduueckoe BUA0O0Opa3zoBaHUE TPEX BUIOB



JaHABINEH», «IKOJOTUYECKOE BHUIA000pa30BaHWE BHUIOB CHHHIDY,
«ITonmummonnel pactenuin», «KamycTHo-penednsiii ruépuy.

O6opynoBanue: rTepOapu pacTeHHM, KOJUJIEKIMM HACEKOMBbIX,
yyyesjga NOTUI] M 3Beped ¢ MpUMEepamMu Pa3IUYHbIX MPUCIIOCOOJIECHUH,
gyyyejga TTUI[ U 3BEpPEd pa3HBIX BUIOB, TepOapuul pacTeHUI OJM3KHUX
BUJIOB, 00pa30BaBIINXCS PA3IMUHBIMHU CIIOCOOAMU.

JlabopaTopnasi padora «BbisBieHHE HM3MEHUYMBOCTH y 0OcoOei
OJIHOTO BUJIA».

JladbopaTopuasi pa6ora «lIpucnocoOieHusi OpraHu3smMoB M HX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCTH.

JlabopaTopHasi padora «CpaBHeHUE BHUJIOB 10
MOP(OIOTUYECKOMY KPUTEPHIOY.

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTaThI

Metoabl n3ydeHuss Makpod3BOIOUHH. [[aeoHTOIOrnYeCKUEe METOIbI
n3ydeHus oo, [lepexomnapie GopMbl U (PUIOTCHETHICCKUE PSIIBI
OpraHU3MOB.

buoreorpaduyeckue meTonbl wu3yuyeHus H3BosoIMH. CpaBHEHHE
baopsl 1 payHsl MaTepUKOB U OCTPOBOB. buoreorpaduueckue odaactu
3emuu. BUIbI-oHAEMUKHN U PEITUKTHI.

OMOPHOJIOTHYECKUE U CPABHUTEITHLHO-MOP(HOIOTHIECKAE METOIbI
M3YUYCHHS HBOJIIOLMU. ['eHETHUEeCKHEe MEXaHU3MbI SBOJIIOIMHA OHTOTr€HE3a
Y TIOSIBJICHHS DBOJTIOLIMOHHBIX HOBIIECTB. [ OMOJIOTUYHBIE U aHAJIOTUYHBIE
opranbl. PynuMmeHTapHble OpraHbl W aTaBU3Mbl. MOJIEKYJISIPHO-
TCHETHYCCKUE, OMOXUMUYECKHE W MATEeMAaTHYEeCKHUE METOJbl W3YYCHUS
sBOJONMU. ['oMosnornunbie reHbl. COBpeMEHHBIE METOAbI MOCTPOCHUS
(UIOTeHEeTUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallM{ U 3BOJIFOLUS TEHOMOB.

OOmue 3akOHOMEpHOCTH (TIpaBwJia) 3BOJIOLUU. [Ipunyun cmenvl
@yuxyuti. HeoOpaTUMOCTh  DSBONIONMW.  AJanTUBHAS  paauarius.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.

JdeMoHCcTpanuu

[Toptpersi: K. M. bap, A. O. Kopanesckuii, ®@. Mromiep, 3.
I'ekkernb.

Tabmuubr u  cxembl: «DWIOTCHETHUECKUN sl JIOMIATN,
«ApXeonTepuKc, «3Bepo3yoObie ALIEPBI», «Crerouedanbiy,
«Punnopute, «CemMeHHbIe MANOPOTHUKNY, «bruoreorpapuueckue 30HbI
3emnm», «Jlpeiid KOHTHHEHTOBY», «PemukTh»y, «HauampHble cTamuu
AMOPHOHATILHOTO Pa3BUTHS MTO3BOHOYHBIX JKHBOTHBIX», «I OMOJIOTHYHBIE



Y aHAJOTUYHbIE OPraHb», «PyJIUMEHTbD), « ATaBU3MBD), «XPOMOCOMHbIE
HaOOpBI YeNOBEKa M IIMMIIaH3e», «[ JTaBHbIE HAIPABIICHUS HBOJIIOLIUNY,
«OO01111e 3aKOHOMEPHOCTH IBOJIOLIUI.

O6opynoBaHue: KOJUICKIMU, TepOapuu, MYJSDKH HCKOMAeMbIX
OCTaTKOB  OpPraHU3MOB, MYJSDKM  TOMOJIOTUYHBIX, aHAJIOTUYHBIX,
PYIMMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJJIEKLIUA HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue U pa3BuTHe JKU3HU Ha 3emJie

Hayunble runoTe3sl MpOUCXOXKACHUS KU3HU Ha 3emiie. AOMoreHes
U mnaHcrepMus. JloHaydHble TPEACTABICHUS O 3apOXKICHUM JKU3HU
(kpeanmonnsM). ['mnore3a MOCTOSHHOIO CaMO3apOKIACHUS KU3HU U €€
onpoBepxkeHue omnbitaMu . Penn, JI. Cnamnannanu, JI. Ilacrepa.
[IpoucxoxkaeHne Ku3HU U aCTPOOUOIIOT UL

OcHOBHBIE d3Tambl HEOPraHWYecKor HBomouuu. I[lnaHerapHas
(reosnoruyeckasi) 9SBOJIIOLMS. XHUMHUYECKas HBOMIONUSA. AOHOrEeHHBIH
CUHTE3 OpPraHUYECKHUX BellecTB u3 Heopranmyeckux. Oneir C. Muiepa
u . FOpu. OOpaszoBanne moimMepoB u3 MOHOMEpoB. KoarepBaTHas
runote3a A. 1. Onapuna, runorte3a nepBuaHoro 0yiaboHa J[xx. XomaeiHa,
reHeruueckas runore3a I'. Mémnepa. Pubosumer (T. Uek) u rumoresa
«vupa PHK» VY. I'mibepra. @opmupoBaHre MeMOpaH U BOSHUKHOBEHUE
MIPOTOKJIETKH.

Uctopust 3emnm u  Metonbl €€ u3ydeHus. Fckomaemsie
OpraHhyecKue OcTatku. ['eoxpoHonorus u €€ meroapl. OTHOCUTENbHAS U
a0CoJII0THAs reoXpoHoJiorus. ['eoxpoHonoruyeckas IIKaga: 30HbBI, APBI,
IIEPUOBI, JITOXH.

HauvaneHble »3Tanbel opranmyeckod »sBosounu. I[losBieHne wu
ABOJIIOIMS TEPBBIX KIETOK. DBOJIOLUS MeTabonu3Ma. Bo3HHKHOBEHUE
nepBbIX 3KocucTeM. COBpEeMEHHbIE MUKPOOHBIE OMOIJIEHKH KaK aHalor
nepBeix Ha 3emie cooOmiectB. CtpomatonuTsl. IIpokapuotel u

AYKapHUOTBHI.

[Ipoucxoxnenue dykapuoT (CUMOMOTEHE3).  DBOJIOLMOHHOE
IPOUCXOXKJEHUE  BHUPYCOB. [IpoucxoxkaeHre  MHOTOKJIETOYHBIX
OpraHu3MoOB. BO3HMKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHbIX
OpraHU3MOB.

OcHOBHBIE ATallbl 3BOJIIOIUMU BBICHIUX pacTeHuil. (OCHOBHbBIE
apomopdo3sl pactenuil. Bpixomx pactenuit Ha cymy. [losBiaeHue
CIIOPOBBIX pPAaCTEHUN W 3aBOoe€BaHME UMHU cylid. CEMEHHbIE PACTEHUS.
[IpoucxoxIeHnue BETKOBBIX PACTEHUM.



OcHOBHbIE ATanbl HBOJIONMU KUBOTHOTO Mupa. (OCHOBHbBIC
apomopho3bl KUBOTHBIX. Bennckas ¢dayna. KemOpwuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIOB. [lepBbie XOpIOBbIE KUBOTHBIE. JKU3Hb
B BOJE. OBOJIOIMUS MO3BOHOYHBIX. [Ipoucxoxaenve amduOuii u
pentwui. [Ipouncxoxaenue MIIeKONMUTAOIMMX W OTUL. [IpuHIUI
KJIFOYEBOT'O apoMopdo3a. OcBoenue 0€CII03BOHOYHBIMHU u
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pazgutne xu3HM Ha 3emile O 3paM U IEepuoAaM: apxew,
IPOTEPO30, MaIe030M, Me3030M, KaiHo30u. OOIas XxapakKTepUCTHKa
KJIMMara W TeoJiornueckux mnporeccoB. IlosBnenne wu  pacuser
XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa30BaHUE: €ro YCIOBHS W BIIUSHUE
Ha Ta30BbIi cocTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — 3KOJOTMYECKHE KPHU3HUCHI MPOILIOTO.
[IpyumHbl W CcIEOCTBUS  MAcCCOBbIX  BbIMUpaHUW. (COBpPEMEHHBIN
HKOJIOTMYECKUN Kpu3Hc, ero ocobOeHHoctu. I[Ipobnema coxpaHeHUs
O6unopazHooOpasus Ha 3emiie.

CoBpemeHHass cucTeMa OpraHudeckoro wmupa. [IpuHIUIEBI
kjaccudukanuu OopraHu3mMoB. OCHOBHBIE CHCTEMATHUYECKUE TPYIIIbI
OpraHU3MOB.

JlemoHCcTpanumn

[TopTtpetsi: @. Peau, JI. Cnannanuanu, JI. [Tactep, Y. 1. MeuHukos,
A. W. Onapun, JIx. Xonzeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmunel u cxembl: «Cxema onbita @. Peqny, «Cxema onbita JI.
[Tactepa MO M3Y4YEHHUIO CaMO3apOXKACHHUS XU3HW», «Cxema ombita C.
Mumnepa, I. HOpw», «OTanbl HEOPraHUYECKOM  HBOIIOLIMN,
«l'eoxpoHonornueckas mwkana», «HayanpHble >3Tambl OpPraHUYECKOU
sBONIOIMIY, «Cxema 00pa3oBaHHUS SYKApUOT MYTEM CUMOHOTEHE3a»,
«Cucrema xuBoW mpupoas», «CtpoeHue BUPYyca», «ApoMOpGhO3bI
pacTeHHI», «Purnopute, «OIHOKJIETOYHbIE BOJIOPOCIINY,
«MHOTOKJIETOUHBIE BOJOPOCIIN», «Mxn», «ITanmopoTHUKWY,
«l'onocemeHHbIe pacTeHHs», «Opranbl HBETKOBBIX pacTeHUi», «Cxema
pa3BUTHS KUBOTHOTO MUpPay, «Apomopdo3sbl KUBOTHBIX»,
«IIpocreimme», «KnIIeuyHononocTusiey, «IInockue YepBU»,
«Unenucronorue», «PwiOby, «3eMHOBOAHBIC», «lIpecMmbikatomuecs,
«IItnaey, «Mauekonuraromue», «Pa3Butrve XKU3HU B apXEUCKOU 3dpey,
«Pa3ButHe KHU3HUM B TIPOTEPO3OMCKOU 3pey», «Pa3BuThe XKU3HU B
MAJICO30UCKOMN 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3Butue



KU3HH B KaillHO30MCKOM 3pe», «CoBpeMeHHas chcTeMa OpraHu4eCKOro
MHUPay.

O6opynoBanue: repOapuu  pacTEHUW  pa3NUYHBIX  OTJIEJIOB,
KOJUIEKIIMM HACEKOMBIX, BJIQXHBIE IPENAPAThl >KUBOTHBIX, PAKOBHUHBI
MOJUTIOCKOB, KOJUIEKIIUN UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX,
yyyena MNOTUL W 3BEPEH, KOJUIEKIMA OKAMEHEJIOCTEM, MOJIE3HbIX
MCKOIIa€MBbIX, MYJISKM OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryansHas jgabdoparopHas padora «MoaenupoBaHue OIBITOB
Mumnepa—tOpu 1o u3yyeHHI0 aOMOrE€HHOTO CHUHTE3a OPraHWYECKHUX
COEIMHEHUI B IEPBUYHON aTMOchepey.

JlaGopaTtopnasi pabora «/3yueHue M OINHUCAHUE MCKOIMAEMbIX
OCTaTKOB JIPEBHUX OPraHU3MOBY.

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEH CTPOCHUS
PACTEHMI pa3HBIX OTIEIOBY.

IIpakTnyeckas padora «J3ydyeHne OCOOEHHOCTEN CTPOCHHUS
MMO3BOHOYHBIX )KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Paznensl u 3agaun aHTpOnoaoruv. MeTo1bl aHTPOOJIOT U H.

CraHoBl€HHE TPEACTABIECHUNA O IPOUCXOKICHUHM YEIOBEKA.
Penurunosnsie Bo33penus. CoBpeMEHHbIE HAYYHbIE TEOPHH.

Cx0acTBO uenoBeKa € KUBOTHBIMU. CHCTEMATUYECKOE MOJIOKEHHE
yenoBeka. CBHJETENBCTBA CXOACTBA 4YEJIOBEKAa C  YKUBOTHBIMU:
CPaBHUTEIBHO-MOP(OJIOTUUECKHE, HMOpUOIIOTHYEcKUe,  (HU3UO0IIOTO-
OnoxuMuueckue, mnoeAcHueckne. OTIHUMsA YeloBeKa OT >KUBOTHBIX.
[IpsAMOXOKIEHUE U KOMIUIEKC CBSI3aHHBIX C HUM IpPU3HAKOB. Pa3Butue
TOJIOBHOTO MO3ra U BTOPOU CUTHAJIBHOW CHCTEMBI.

JIBwxyme cuiabl (akTophl) aHTPONOreHe3a: OWOJIOTHYeCKHeE,
couuanbHbie. COOTHOLIEHUE OMOIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B

aHTPOTIOTeHE3e.
OCHOBHBIE CTaaWM aHTpornoreHe3a. PaHHWE YenOBEKOOOpa3HBIC
00e3bsiHbl  (IPOKOHCYJIBI) W paHHUE TOHTHABI — OOIlIHMe WPEeAKU

YeJI0BEKOOOPa3HbIX 00€3bsH U JIIOJIeH. ABCTPAJONUTEKH — JABYHOTHE
MpEIKHU JIIoei. YenoBeK yMenblid, EPBbIE U3TOTOBICHUS OPYIUN TPYa.
YenoBek MpsMOXOASIINNA U MEPBBIA BBIXOJ JItOJIEH 3a mpeaensl AGpuky.
UYenoBek reigenbOeprckuii — OOHMA  TPEeAoK HEaHJAEPTaIbCKOTO
YEJI0BEKA M YEJOBEKa pPa3yMHOro. UYemoBEeK HEAaHIEPTaIbCKUN KaK BH]
JIOIEN XOJIOAHOTO KiMMaTa. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,



JICHUCOBCKHI YEJIOBEK, OCBOGHHUE KOHTHMHEHTOB 3a mIpenenamMmu AQpHKH.
[Taneorenerrka u najaeoreHOMHUKA.

OBOJIOLIMSI COBPEMEHHOTO uYeJioBeka. EcrecTBeHHBIM 0TOOpD B
NOMYJISINUAX 4YesioBeKa. MyTalMoOHHBIA TMpolecc U MNOIUMOpdU3M.
[lomynsiioHHbIE  BOJHBI, Jpeildp reHoB, wurpauus u <«3hdext
OCHOBATEJISH» B MOMYJIALMIAX COBPEMEHHOTO YEJIOBEKA.

UYenoseyeckne pacel. Ilomarme o pace. bonbmme pacer
eBporneouHas (eBpasuiickas), aBCcTpaJlo-HEerpouIHas (SKBaTOpHaIbHAas),
MOHTOJIOUIHAsA (a3UaTCKO-aMepHUKaHCKas). BpeMs W myTH pacceneHus
YyeJoBeKa 10 IiaHere. EnMHCTBO denoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocobieHHOCTh YeoBeKa K pa3HbIM
YCJIOBUSAM OKpYXKarorieh cpeanl. Bimsaue reorpaduyeckoit cpeapl u
npeiida reHoB Ha MOp(DOJIOTHIO U (HU3HUOTIOTHUIO YEJIOBEKA.

MexaucuurinHapHble MeTOAbl B (hU3M4YecKor (OMOJOTHYECKO)
aHTPOMOJIOTUH. DBOJIOLMOHHAS AHTPOMOJIOTUS M TaJC€OAHTPOIIOJIOTHS
YEJIOBEYECKUX MOIyJsUUi. buoconuanbHble HCCAEAOBAHUS HPUPOLBI
yesnoBeka. MccienoBanue KO3BOIIOUMK OHMOJIOTMYECKOTO U COLMATIBLHOTO
B YEJIOBEKE.

JdeMoHCTpauu
IToprperer: Y. [Hapsun, JI. Jlukwm, . . Pormnckmu, M. M.
I'epacumos.

Tabmuiel u cxeMbl: «MeToabsl aHTPOMNONOrun», «I 0JOBHOM MO3r
yesjoBekay, «YenoBekooOpasHbie 00e3bsHb», «CKeleT uYeloBeKa W
CKEJET IMMIaH3e», «PyIMMEHTBI M aTaBuU3Mbl», «/[BHKyIIME CHIIbI
AHTPOMOTE€HE3a», « IBOJIOIMOHHOE JIPEBO YETIOBEKA», «ABCTPAJIOMUTEKY,
«YenoBexk yMenbii», «YHenoBek MNpIMOXOIsui», «JleHUCOBCKUM
yenoBek» «Heangepranbub»y, «KpomanboHip», «lIpeaku yenoBekay,
«OTankl SBOJIIOLMHU YeI0BeKay, « Packl 4eToBeKay.

O6opynoBanue: MYJISKA OKaMEHEJIOCTEH, MPEIMETOB
MaTepUAIbHOU  KYJIBTYPBI MPEIKOB YyeJI0BeKa, pENpOayKIIUU
(boTtorpadum) kapTuH ¢ MUGOIOTHIESCKUMU U OMOIEHCKUMU CIOKETaMU
IPOUCXOXKECHUS YeJIoBeKa, poTorpaduu HaX0I0K UCKOIMAEMBIX OCTAaTKOB
YEJIOBEKA, CKEJIET 4YeJIOBEKAa, MOJICNIb 4Yeperna 4YeJOBeKa MW uepena
IMMIIAH3€, MOJIEJIb KUCTH YEJIOBEKA W KUCTHU LIUMIIAH3€, MOJEIN TOpCa
MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «V3ydeHue 0cCOOEHHOCTEH CTPOCHHS
CKEJIETa YEJIOBEKA, CBSI3AHHBIX C MPSIMOXO0XKICHUEM.



IIpakTnyeckas padora «M3ydeHue SKOJOTHMYECKUX aJanTalyi
YEJI0BEKaY.

Tema 6. Dxojiorusi — HayKa 0 B3aMMOOTHOIIEHUSIX OPraHM3MOB
U HAJJOPIraHU3MEHHBIX CUCTEM € OKPYKAKLIeH cpeaoun

3apokJieHue U pa3BuTUe sKooruu B Tpyaax A. I'ymOonbara, K. ©.
Pynse, H. A. Ceepuona, J. I'ekkens, A. Tenciu, B. H. Cyxkauéna.
Pasnenbl u 3agaun 3konoruu. CBs3b 3KOJOTUU € APYTUMHU HAyKaMHU.

Meronsl 3konoruu. IloneBbie HaOmOAEHUS. ODKCIEPUMEHTHI B
AKOJIOTUU: MPUPOAHBIE U JabopaTopHble. MoaenupoBaHue B SKOJIOTHUU.
MOHUTOPUHT OKpYX aroUEl CpeApl: JOKAIbHBIM, PETrHOHAIBHBIA U
rJ100aIbHbIN.

3HaYEHUE SKOJIOTUYECKUX 3HAHUW IS YEIOBEKa. DKOJIOTHYECKOE
MHUPOBO33DEHME KaK OCHOBA CBSI3€M YEJIOBEUECTBA C MPUPOJOU.
@opMHUPOBAaHUE  DKOJOTMYECKOM  KYJIbTYpPBl M 3KOJOTMYECKOU
IPaMOTHOCTH HACEJICHHUS.

JemoHCcTpanumn

IToptpetsr: A. TI'ym6onbar, K. ®. Pynebe, H. A. Cesepuos, O.
I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Paznenbl sKonorun», «MeToJbsl 3KOJIOTHUNY,
«Cxema MOHHTOPUHIA OKPYKAIOIIEH CpeabD».

JlaGopaTtopnass pabora «l3ydeHue METONOB HKOJOTMUYECKUX
HCCJICTOBAHUI.

Tema 7. Opranusmsl 4 cpea OOUTAHUA

Okojoruueckre (HakToppl W 3aKOHOMEPHOCTH UX JCHCTBUS.
Knaccudukanus sxonoruueckux GpakTopoB: abHoTHUECKHE, OMOTHYECKHE,
aHTpororeHHble. OOUME 3aKOHOMEPHOCTH JEHCTBUSA HKOJIOTHYECKUX
¢daktopoB. IlpaBuno wmunummyma (K. Inpenrens, 1. JIubux).
TonepanTHOCTH. DBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnyeckue ¢aktoppl. CBeT Kak 3KOJOTUYECKHH (aKTop.
JlelicTBME pa3HBIX YYacCTKOB COJIHEYHOIO CIIEKTpa Ha OpraHU3MBI.
DKOJIOTUYECKUE TPYIIIIBI PACTEHUH U )KMBOTHBIX 10 OTHOILIEHHIO K CBETY.
CurnanbHas poJib cBeTa. PoTonepuoau3m.

Temmnepatypa kak skonoruueckuii ¢pakrop. [eiictBue TemmnepaTypsl
Ha oOpraHu3Mbl. lloMKWIOTEpPMHBIE M TOMOHMOTEPMHBIE OpPraHU3MBI.
OBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocth kak akojoruueckuid  dakrop. IIpucrocobienus
pacTeHul K nojjepxaHuio BogHoro d6ananca. Knaccudukanus pacrenuii



no OTHOUIEHHIO K Boje. [lpucmocoOneHust KUBOTHBIX K H3MEHEHHIO
BOJHOT'O PEeKHMa.

Cpenpl oOWUTaHMS OPraHMW3MOB: BOJIHAsA, HA3eMHO-BO3JYIIIHAS,
NOYBEHHas!, TIyOMHHAs MOANIOYBEHHAs!, BHyTpUOpranusMentas. dusuko-
XUMHUYECKHUE 0COOEHHOCTH cpen oOuTaHus OpraHu3MOB.
[IpucnocoOneHust OpraHu3MoB K KU3HU B Pa3HBIX Cpeaax.

buonornueckue putmbpl. BHemHMe W BHYTPEHHHE PHUTMBI.
CyTouHble W ToJW4yHble PUTMBbI. [IpUCIIOCOONIEHHOCTH OPraHU3MOB K
CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

Kuznennsie Gopmbl opranu3moB. [loHsTHE O XKM3HEHHOU (opMme.
Kuznennole GOpMbI pacTeHUi: JEpeBbsl, KyCTapHUKH, KyCTapHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJETHUE TpaBbl. KU3HEHHBIE (POPMBI
KUBOTHBIX: THAPOOMOHTHI, T'€OOUOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTU
CTpO€HUs U 00pa3a KU3HHU.

buotnueckue Qaxktopsl. Buasl OMOTHYECKUX B3aMMOJCHCTBHIA:
KOHKYPEHIIMS, XHWIIHHYECTBO, cCUMOMO3 U ero ¢opmel. Ilapasutusm,
KOOTEepalus, MYTYaJlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxjeOHn4ecTBO). HeTrpoduueckne B3aumMoAeHCTBUS — (TONMHUYECKHUE,
dbopudeckue, padbpuueckue). 3HaUyCHUE OMOTUYECKMX B3aUMOJICUCTBUUN
JUIA  CYIIECTBOBAaHUS OpPraHU3MOB B cpene oOutanus. [lpuHimn
KOHKYPEHTHOT'O HCKIIIOUEHUSI.

JdeMoHCcTpauu

Tabmuubr 1 cxeMbl: «IKonorudyeckue ¢GakTopbl», «CBETOBOM
CHEKTP», «IKOJIOrHUECKUE TPYIIIBI )KUBOTHBIX 110 OTHOIICHHIO K CBETY,
«TennoKpoBHBIE  KHBOTHBIE»,  «XOJOJAHOKPOBHBIE  JKUBOTHBIEY,
«Duznonornueckue  ajnantaldd  KUBOTHBIX», «Cpenpl  oOUTaHMS
opraHusmoB», «buonornyeckue putrmb», <«KuzHeHHble  (DOpMBI
pactennii», <« KuszHenHele  (GOpMBI  KHUBOTHBIX»,  «DKOCHCTEMaA
IIMPOKOJIMCTBEHHOTO Jieca», «IJKocucTeMa XBOWHOro jeca», «llemnu
nuTaHus»,  «XuiHuyectBo»,  «llapasutusmy,  «KoHkypeHUus»,
«Cumbonosy», «KoMMeHcaIn3M».

O6opynoBanue: repOapuu pacTeHui u KUBOTHBIX,
MPUCTIOCOOICHHBIX K BIMSHHUIO Pa3IMYHBIX SKOJIOTHMYECKUX (PAKTOpOB,
repOapun CBETOMIOOUBBIX, TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PAaCTECHUIA,
CBETOJIIOOUBBIE, TCHEIIIOOUBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHHUS,
repOapuu u KOJUIEKIIUU TEIJIONIOOUBBIX, 3UMOCTOMKUX,
MOpPO30YyCTOMYMBBIX PACTeHHWI, dYyyeja NTULl W 3BEpei, repdapuu
pacTeHuii, OTHOCSIIMXCS K rurpodpurtam, kKcepoputam, Me3oduram,



KOMHATHBbIE pPAaCTEHUs JaHHBIX TPYMI, KOJJICKUMU KUBOTHBIX,
OOMTAIONIMX B Ppa3HBIX Cpelax, repdapuu U KOJUJICKIUW pPACTEHUN U
KUBOTHBIX, OOJAJAIOUIMX YepPTaMH MPUCIIOCOOJIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCJIOBUM JKU3HU, TepOapuyd W KOJJIEKIIMM PAcCTEHUU W
KUBOTHBIX PA3JIMYHBIX KU3HCHHBIX (POPM, KOJJICKIIMH IKUBOTHBIX,
Y4aCTBYIOUINX B PA3IMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlabopaTopHas pabora «Bp1sBIICHHE MPUCTIOCOOICHU
OpPraHU3MOB K BIMSIHUIO CBETAY.
JlabopaTopHas pabora «BpIsBIEHNE MIPUCIIOCOOJICHU I

OPraHU3MOB K BIUSIHUIO TEMIIEPATYPHD?.

JladopaTopHasi pabora « AHaATOMUYECKHE OCOOCHHOCTH PACTECHUU
U3 Pa3HbIX MECT OOUTAHUSY.

Tema 8. Ikos10rvsi BUAOB M MOMYJIS LU

DKOJIOTUYECKUE XapaKTepUCTUKU nonyysanuu. l[lomynsuus kak
Oouosnoruueckas cuctema. Poiib HEOJHOPOIHOCTH Cpebl, (PUINIECKUX
O0appepoB M OCOOCHHOCTEH OHOJOTMM BHJIOB B (OPMUPOBAHUU
IPOCTPAHCTBEHHOW CTPYKTYphl mnomyisinuii. OCHOBHBIE ITOKa3aTeiu
NOMYJIALIMU: YUCIEHHOCTD, IIJIOTHOCTh, BO3PACTHASI U MOJIOBAsI CTPYKTYpa,
POKIAEMOCTD, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUS.

DKoJlornyeckass CTpykTypa mnonysinud. OLEeHKa YHCIEHHOCTH
nonyisinuu. JlnHamuka nonyisiquu U €€ peryssinusa. buotudecknii
NOTEHUMANl MOMyJAUuU. MoJenupoBaHUEe JUHAMHUKHA  IOIYJISIIUU.
KpuBbie pocta uyuncneHHoctu mnonyJyAnuu. KpuBble BbDKHBAHUS.
Perynsmust 9ucneHHOCTH MOMYJSIUNA: poib (PAKTOPOB, 3aBUCALINX U HE
3aBUCALIMX OT IUIOTHOCTH. DKOJIOTMYECKHE CcTpareruu BuAoB (r- u K-
CTpaTerum).

[lorsstne 00 »HKomormueckod Hulie Buga. MeCcTOOOUTAHUE.
Muoromepnas wmozens dkosormueckor Humm Jk.M. XarumHcoHna.
Pasmeppr skonormueckor HumM. [loTeHnmanpHas M peanu3oBaHHasA
HULIN.

Bun kak cucrema mnonynsumi. Apeanbl BUAOB. Buabl u ux
KU3HEHHBIE CTPATETNUHU. JKOJIOTMYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTM  MOBEIEHUS M MUIPAUMA  KUBOTHBIX.
buonornueckre MHBa3uM 4yKEpOAHBIX BUIOB.

JdeMoHCcTpauu

[Toprper: k. . XaTuyuHCOH.

Tabmuibl U cXeMbl: « DKOJIOTHUYECKUE XapaKTEPUCTUKU MOMYJISLII,
«IIpocTpaHCcTBEHHass CTPYKTypa NOMyJALMn», «Bo3pacTHeie nmupamuabl



nonyysiun», «CKOpoCTh 3aceeHus] MOBEPXHOCTH 3€MJIM Pa3IMYHbIMU
opranuzmammn», «Moaenb 3komornueckon Humu J[x. M. XatunHconay.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTopnasi pab6ora «lIpucmocoOieHuss cemMsiH pacTeHUM K
PaCCEIICHUIO.

Tema 9. Jkos0orust coodmecTB. IKOJIOrHIeCKHE CUCTEMBI.

CooOmiectBa opranu3MoB. buoneno3 u ero crpykrypa. CBszu
MEXIy OpraHu3Mamu B OMOLIEHO3E.

Okocuctema Kak oTkpbitas cuctema (A. Jkx. Tencmm).
OyHKITMOHAIbHBIE OJIOKM OpPraHU3MOB B DJKOCHUCTEME: TMPOAYIICHTHI,
KOHCYMEHTBI, peayrneHThl. Tpodudeckue ypoBaH. Tpodudeckue nenu u
ceTu. AbGuoTnueckue OM0KU 3KocucTeM. [I0UBBI M HIIBI B 3KOCHCTEMAX.
KpyroBopoTt BelecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE TMOKa3aTelId SKOCUCTEMBI. broMacca W NOpOLyKLHS.
DKOJIOTHYECKHE MUPAMHUJIBI YUCel, OMOMAaCChl i SHEPTHH.

Hunamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpotixu.
@nykmyayuu. HampaBieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIECTB —
cykueccuu. llepBuuHble M BTOPUYHBIE CYKLUECCHMM W WX IMPHYHHBIL
AHTpONOreHHbIe BO3IEUCTBUS Ha cykieccuu. KiimMmakcHoe coo01ecTBo.
buopasHooOpazue u TMOJHOTa KpPyroBOpOTa BEUIECTB — OCHOBA
YCTOWYHBOCTH COOOIIECTB.

[TpuposiHbIE SKOCUCTEMBI. JKOCUCTEMbL 03€D U peK. IKocucmemvl
Mopeli U 0KeaHos. IKocucmemol myHOp, 1eco8, Cmeneti, NyCMmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI.  ATpO3KOCHUCTEMA.  ATPOLEHO3.
Paznuuust Mex1y aHTPONOT€HHBIMU U PUPOJHBIMU SIKOCUCTEMAMHU.

VYpboskocucteMbl.  OCHOBHBIE  KOMIIOHEHTHI  YpOO3KOCHCTEM.
I'oponackass ¢dnopa u dayna. CuHaHTpomnu3amusi TOPOJICKOW (ayHBbI.
buonornueckoe W  XO3AWCTBEHHOE 3HAYEHUE ArpoOdKOCUCTEM H
ypOO3IKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX  B3aMMOJICHCTBUIMA
OpraHu3MoB B JKocucCTeMax. Ponb kackaonoeo sghgexma u 6udos-
20uguramopos (Kiouesvix 6udo8) 6 (OYHKYUOHUPOBAHUU IKOCUCHIEM.
[lepeHoc »HepruM © BEWIECTB MEXAY CMEXHBIMU JKOCHCTEMAMU.
YCTOMYMBOCTh OPraHU3MOB, MOMYJSIIMM M 3KOCUCTEM B YCIOBHAX
€CTECTBEHHBIX U AHTPOITOI€HHBIX BO3JEHCTBUM.

Mexanuszmvl  6030eticmeust  3aepsA3HeHull  pPA3HbIX  MUNOE  HA
cyOOp2aHUZMEHHOM, OPSAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM
VPOGBHAX, OCHOBbl 3KOJ02UYECKO20 HOPMUPOBAHUA AHMPONOSEHHO20



gozoeticmeusi. ~ MeTo#ONOrMss  MOHHMTOPUHIA  €CTECTBEHHBIX  H
aHTPOMOTEHHBIX SKOCHUCTEM.

JdeMoHCTpanuu

[Toptper: A. JIx. Tencnu.

Tabmumpr u  cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMA
IIMPOKOJIMCTBEHHOTO  Jiecay,  «ODKOCHUCTEeMa  XBOMHOrO  Jjecay,
«DyHKIIMOHANIBHBIE TPYMIBl OPraHU3MOB B dKOCHCTeMe», «Kpyrosopor
BEILIECTB B dKocucTeMey, «llenu nurtaHus (macTOUIIHAS, JETPUTHAN)Y,
«OKoJorryueckass MuUpaMua uucel», «IKOJOrMyeckass NUpaMuaa
OouomMaccel», «DKoJoruueckas nUpaMuaa sHeprum», «O0pa3oBaHue
6onora», «llepBuunas cykneccus», «BoccraHoBieHHE Jieca IMOCIE
noxapa», «KocucTemMa o3epay, «ArpoieHos», «KpyroBopoT Bemiects u
MIOTOK SHEPTHH B arpoiieHose», «lIpumepsr ypOoskocucTemy.

OO6opynoBanue: repOapuul pacTeHUH, KOJUIEKIIMM HACEKOMBIX,
yyyesia NOTUI U 3Beped, repOapuu KyJIbTYPHBIX M JUKOPACTYIIHUX
pacTeHUid, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanue ypo0sIKOCUCTEMBDY.

JlaGopatopnass paGora «l3yueHue pasHOOOpasusi MEIKHX
MOYBEHHBIX WICHHUCTOHOTUX B Pa3HBIX SKOCHCTEMaX).

IKCKypeust «IKCKypcus B THUIHYHBIN OuoreoneHo3 (B 1yOpasy,
Oepe3HsAK, €NbHUK, Ha CYXOJOJbHBIM WIM TMOWMEHHBIA JyT, O03€po,
00JI0TO)».

JKcKypeusi «OKCKypcusi B arposkocucreMy (Ha Toje WM B
TETUTMIHOE XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmerianerapras 060ouka 3eMid, Ii€ CyIIECTBYET
WIM CYyIIeCTBOBaja XU3Hb. PasBurue mnpencraBieHuil o Ouochepe B
Tpynax J. 3rocca. Yuenne B. . Bepnaackoro o 6mocdepe. Obmactu
ouocdepsl u e€ cocras. JKuBoe BemecTBo Onocdepsl u ero QyHKIUH.

3akOHOMEpPHOCTH  cymiecTBoBaHMA  Ouocdeprl. OcobeHHOCTH
O6uocdepsl Kak rio6ambHON KOcHcTeMbl. [[MHaMHUYeckoe paBHOBECHE B
ouocdepe. KpyroBoporel BemecTB M OHOTCOXMMHYECKHE LIUKIIBI
(yrnepona, azora). PutmMmuaHOCTH siBieHM B Onocepe.

3onaneHOCTh Ouochepnl. [lonsitne o OGmome. OCHOBHBIE OHWOMBI
CYIIH: TYHJpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHbIE Jieca,
CTEIM, CaBaHHBI, MyCTHIHMU, TPOMHMUYECKUE Jieca, BBICOKOTOpbs. Kiumar,
pPaCTUTENBHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.



Ctpykrypa ¥ (yHKUUS JKHUBBIX CHCTEM, OLIEHKAa HX PECypCHOTO
noTeHuuana u 6nochepHbIX PYHKIIHIA.

JdeMoHCTpanuu

IToptpetsi: B. . Bepuanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «l'eocdepbr 3emmm», «KpyroBopor azora B
npupone», «Kpyrosopor yrimepogma B mpupoae», «Kpyrosopot
KHcaoposa B mpupoae», «Kpyrosopor Bonsl B mnpupoae», «OCHOBHBIE
ouombl cymmy, «Knumatuueckue mnosica 3emum», «TyHuapay, «Taiiray,
«CMmemanubiil necy, «llupokonuctBeHHsblil gecy, «Ctenby, «CaBaHHaY,
«IIycteiaay, « Tponudeckuit Jecy.

O6opynoBanue: repOapul pacTeHU pa3HBIX OMOMOB, KOJUICKIIHH
KUBOTHBIX.

Tema 11. YestoBek u OKpyxa0mIasi cpeaa

DKOJIOTUYECKHE KPU3UCHI U WX NpUUMHBL. Bo3nelicTBrue udenoBeka
Ha Owuocdepy. 3arps3HeHue BO3AYIIHOW cpeabl. OxpaHa BO3Iyxa.
3arpsi3HeHME BOJHOW cpenbl. OXpaHa BOJHBIX pecypcoB. Paspymenue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kiiumara.

AHTPONOreHHOE BO3/ICUCTBUE HA PACTUTEIbHBIA U )KUBOTHBIA MUD.
OxpaHa pacTUTENBHOIO M >KUBOTHOTO MHUpa. OCHOBHBIE MPUHIHUIIBI
oxpanbl npupoabl. Kpacueie kuuru. Oco0o oxpaHsieMble HPUPOIHBIC
teppuropuu (OOIIT). Borannueckue cabl U 300JOTMYECKHUE MTAPKH.

OCHOBHBIE MPUHILIMIBI YCTOMYHUBOTO pa3BUTHUSL YEJIOBEUECTBA H
npupoabl.  PanuoHanbHOE — TPUPOAOIIONB30BAHWE U COXPAHEHHE
Oouonornyeckoro pasHooOpasus 3emum. OOmmMe 3aKOHOMEPHOCTH
rJ100aJbHBIX SKOJOTMYECKHX KpHU3UCOB. OCOOEHHOCTH COBPEMEHHOTO
KpHU3HCA U €0 BEPOSTHBIE MOCIIEACTBUSI.

Pa3BuTHE METO/I0B MOHUTOPUHIA PA3BUTHS ONACHBIX TEXHOT€HHBIX
MIPOIIECCOB. Cucmemmnule uccnedo8anus nepexooa K
pecypcocobepezarowell u KOHKYPEHMOCHOCOOHOI IHepzemuxe.
buonocuueckoe  paznoobpasue u  oOuopecypcvl.  Hayuonanohwie
uHopmayuounvie cucmemsl, obecneyugawue 00CMyn K uHgpopmayuu
no  CcOCMoAHUIO ~ OMOENbHbIX  6u008 u  3kocucmem.  (OCHOBbL

aKopeaburumayuu aKocucmem u cnoco6os O0pbOb c
ouonogpescoeHuamuy. PekoncmpyKyus MOPCKUX U HaA3eMHbIX IKOCUCEM.
JdeMoHCcTpauu

Tabmumpr u cxembl: «3arps3HeHHe aTMocheprl», «3arps3HEHHUE
ruapocdepb», «3arpszHeHue mouBb», «[lapaukoBsiid a3ddekT», «Ocobo
OXpaHsEeMbIE PUPOTHBIE TEPPUTOPHUIY, «MOJENH yIIpaBIsIeMOTO MUPAY.



ObopynoBanue: ¢ororpadpuu OXpaHSIEMBIX PACTEHUW U >KUBOTHBIX
Kpacnoi kauru Poccniickon @enepannn, KpacHo KHUTH peruosa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
11O BUOJIOI'MU HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

dOI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
00yJaroIUMuUCS IPOTrpaMM CPeAHETO O0IIero 00pa3oBaHMs: TUIHOCTHEIE,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpyKType JIMYHOCTHBIX pPE3yJIbTATOB OCBOEHHUSI MPOTrPaMMBI 110
OMOJIOTUM  BBIJCICHBI  CIEAYIOIIME  COCTaBIIAIOIIME:  OCO3HAHHE
00yJaroIMMUCS POCCUICKON TPaKIaHCKOW UICHTUYHOCTH — TOTOBHOCTH
K CaMOpPa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIPEACIICHUIO, Haludue
mMomueayuu K OOy4YEeHHIO OWOJIOTUH, yYeleHanpasienHoe pa3eumue
BHYTPEHHHUX YOEXKIEHUI JTMYHOCTU HA OCHOBE KIIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX  TpaAMIMA  pa3BUTUS  OHUOJOTMYECKOTO  3HAHMUS,
20MOBHOCMb U CNOCOOHOCMb O0YUAIOLTUXCSI PYKOBOJICTBOBATHCS B CBOECH
NEATEeNIbHOCTH I[EHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMHU
cucteMe OHOJOTMYecKoro oO0pa3oBaHUs, Haluuue npasoCO3HAHUS
AKOJIOTUYECKON KYJIBTYpbI, CHOCOOHOCMU cmasums UEIU U CTPOUTH
KU3HEHHBIE TIaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MPOTPAMMBI IO OHOJIOTHH
JOCTUTAIOTCSI B €IMHCTBE YUCOHOW M BOCIUTATEIHHOW NEATEITHHOCTH B
COOTBETCTBUM C TPAJWLMOHHBIMU POCCUHUCKHUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH U TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IPUHSATHIMU B
oOIecTBe TMpaBWJaMd W HOPMaMH TIOBEICHUS U  CIIOCOOCTBYIOT
MpoIeccaM CaMOMO3HAHUSI, CAMOBOCIIUTAHUS U CAMOPAa3BUTHS, PA3BUTHUSA
BHYTPEHHEU MO3UIMU JIMYHOCTHU, MATPUOTU3MA U YBAXKEHUS K 3aKOHY U
PaBOIMOPSAKY, YEJIOBEKY TpyJda M CTapUIEMy IOKOJIEHUIO, B3aUMHOIO
yBaXXEHUsI, OEPEKHOI0 OTHOIIECHHUS K KYJIbTYPHOMY HacleIuio |
TpaJuIMsIM MHOTOHAIMOHAJIBbHOro Hapoaa Poccuiickon ®enepanuu,
MIPUPOJE U OKPYIKAIOLIEH Cpeae.

JIndHOCTHBIE  pe3yJibTaTbl  OCBOEHUS  y4yeOHOTO  MpeaMeTa
«buonorusi»  AOMKHBI  OTpakaTb T'OTOBHOCTh M CHOCOOHOCTH
oOydJaroumxcsi pyKOBOJCTBOBAaTbCA CPOPMUPOBAHHON  BHYTpEHHEM
MO3ULHUEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHEHTALMM, MO3UTUBHBIX
BHYTPEHHUX YOEXKICHUHN, COOTBETCTBYIOIINX TPATUITMOHHBIM IIEHHOCTSIM
poccuiickoro oOIlecTBa, pPACIIUPEHUE >KU3HEHHOIO ONbITa W OIbITa



JEATENPHOCTH B TPOIECCE pealn3allid  OCHOBHBIX  HaIpaBICHUIN
BOCITUTATEILHOU JIEATETLHOCTH, B TOM YHUCIIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3ZUIIMU OO0Yy4YarolIerocs: Kak
AKTUBHOTO U OTBETCTBEHHOTO WICHA POCCUICKOTO 00OIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB H OOS3aHHOCTEH,
YBaXEHUE 3aKOHA M MPABOMOPSJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JIEATEILHOCTU IIPH
CO3JaHUU Y4YEOHBIX MPOEKTOB, PEUICHUU Y4EOHBIX W IMO3HABATEJbHBIX
3aJ1a4, BBITIOJTHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEACIISITH COOCTBEHHYIO MTO3HIIHIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUYUTHIBATH B CBOMX JEHUCTBUSIX HEOOXOAMMOCTb
KOHCTPYKTHUBHOTO B3aUMOJICUCTBHS JIIOACH C pa3sHbIMH YOESXKICHUSIMHU,
KYJIbTYPHBIMU IIEHHOCTSIMHU ¥ COIUATILHBIM TOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO
BBITIOJIHEHUS y4€OHBIX, MO3HABATENbHBIX W HCCIENOBATEIbLCKUX 3aJ1ay,
YBAXUTEIBHOTO OTHOLIEHUS K MHEHHUIO OIIMOHEHTOB IMPHU OOCYKIECHUU
CIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJEPKAHMS;

TOTOBHOCTH K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIHHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHMS

c(OPMHUPOBAHHOCTh POCCUHUCKOW TPaXKJAHCKOM HACHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJdy, YyBCTBa OTBETCTBEHHOCTH
nepen PonuHou, roprocty 3a CBOM Kpau, CBOXO PonuHy, CBOW A3BIK M
KYJbTYpY, IPOIILJIOE U HACTOsIIee MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONIEHWE K MPUPOJHOMY HACIEUI0O U MaMsITHUKAM
OpUpoAbl, JOCTHXKeHusIM Poccum B Hayke, MCKYCCTBE, CIOPTE,
TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTH OIICHWBATH BKJIAJI POCCUMCKUX YUEHBIX B CTAHOBJICHHE
U pa3BUTHE OWOJIOrMM, MOHUMAHUS 3HAYEHUSI OMOJOTHMU B IO3HAHUU
3aKOHOB MPHUPO/IbI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaeitHas yOexAEHHOCTb, TOTOBHOCTh K CIYXKEHHUIO M 3alluTe
OTedecTBa, OTBETCTBEHHOCTH 3a €r0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE IyXOBHBIX [IEHHOCTEH POCCUIICKOTO HApO/a;

cOPMUPOBAHHOCTh  HPABCTBEHHOI'O  CO3HAHUS,  ATHYECKOTO
MOBEIACHUS;



CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pEelLIeHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIJa B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTENSM, CO3AAHUIO CEMbH
HAa OCHOBE OCO3HAaHHOTO TMPHUHATHS LEHHOCTEW CEMEUHOM XWU3HU B
COOTBETCTBHHM C TPAAULIUSIMU HapoAoB Poccuu;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas OJCTETHKY ObITa,
HAy4YHOTO W TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPyAa, OOIIECTBEHHBIX
OTHOILIICHU;

TMOHUMAaHUE SMOIMOHAIBHOTO BO3IACUCTBUSA >KUBOM MPUPOABI U €€
LEHHOCTH,;

FOTOBHOCTh K CaMOBBIPQ&KEHHID B pa3HbIX BHJAX HCKYCCTBA,
CTpPEMJIEHHUE MPOSIBIIATh Ka4€CTBA TBOPUECKOMN JIMYHOCTH;

S) d¢usuyeckoro BocCIMTAHUA, (POPMHPOBAHMA KYJIbTYPHI
310POBbS M IMOLMOHAJIBHOIO 0JIaronoJIy4ns:

NOHUMAaHUE U peann3alus 3J0pOBOro U 6€30MacHOro oopasza KU3HU
(3mopoBOoe TUTaHUE, COOJIOIEHHE TUTMEHUYECKUX IMpaBUil U HOPM,
cOalaHCUPOBAHHBIN PEXKUM 3aHATHA U OT/ABIXA, PETYIsIpHas Gpuznueckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS
K COOCTBEHHOMY (DU3UYECKOMY U ICUXUYECKOMY 3710POBBIO;

NOHUMAHHE LIEHHOCTH MPAaBUJ UHAUBUIYAIBHOTO M KOJUIEKTUBHOIO
0€30macHOT0 TTOBEJCHUS B CUTYAIIHIX, YTPOKAIOIIUX 3T0POBBIO U KU3HU
JIIOJICH;

OCO3HAaHHWE TMIOCIEACTBUM M HENPUITUS BPEOHBIX MPUBBIUEK
(ymotpe06eHus ajJKoroisi, HAPKOTUKOB, KypeHUs);

6) Tpy10BOr0 BOCIIUTAHUS:

FOTOBHOCTh K  TpPYIdy, OCO3HaHUE IIEHHOCTHU MAacTepCTBa,

TPYAOIIO0UE;
TOTOBHOCTh K AaKTHBHOW JCSATEIILHOCTH TEXHOJIOTHYECKOW U
COIMATTLHOM HaIpaBJIEHHOCTH, CIIOCOOHOCTH WHUIIMHPOBATH,

MJIAHUPOBATh U CAMOCTOSITENIBHO BBITIOIHSTH TAKYIO JESITEIbHOCTD;
MHTEpEC K pa3iuyHbIM chepam mpodheccuoHaNbHOM 1eATeIbHOCTH,
YMEHHME COBEpIlIaTh OCO3HAHHBIA BbIOOpP Oyaymied mnpodeccun U
peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;
TOTOBHOCTb U CLIOCOOHOCTB K 00pa30BaHUIO U caMO00pa30BaHUIO Ha
MPOTSKEHUH BCEU KU3HU;



7) 3KOJIOTHYeCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH IeJeco00pa3HOe OTHOLIEHUWE K TPUpOJEe Kak
VCTOYHMKY JKA3HHU Ha 3e€MJIE, OCHOBE €€ CyIeCTBOBaHUS;

NOBBIIIEHUE YPOBHS 3KOJOTMYECKOM KyJIbTYpbl: IPUOOpETEHUE
OMbITA IIAHUPOBAHMSI OCTYNIKOB U OLEHKH MX BO3MOYKHBIX MTOCEICTBUI
JUISL OKPY KAIOILEHW CPEbI;

OCO3HaHHE TIJIOOATFHOTO XapakTepa HKOJIOTMYECKUX MpodsieM H
IyTE€U UX PEILICHUS;

CIIOCOOHOCTh ~ MCIOJIb30BaTh IPUOOpETaeMble IPU HU3YUYEHUU
OMOJIOTHM 3HAHWS M YMEHHUS IpPU PEIICHWH MpoOJieM, CBSA3aHHBIX C
paloHaJbHBIM  NPHUPOJNONOIB30BaHUEM  (COONIO/IEHHME  TPaBUI
IIOBEJICHUS B IIPUPOJE, HAIIPABICHHBIX HAa COXPAHECHHWE PAaBHOBECHS B
IKOCHUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Onochepsl);

AKTHUBHOE HENPUATHE JEHUCTBHM, NMPUHOCALIMX BPEI OKPYKAIOIIEH
OPUPOIHOM  cpelne, YyMEHHE MPOTHO3UPOBATH  HEOJIAronmpuUsATHBIC
DKOJIOTMYECKAE  ITOCIEACTBUS  INPEANPUHUMAEMBIX  JEHCTBUHM W
IPEeIOTBPAIATh HX;

HaJIMYKE Pa3BUTOrO 3KOJIOTMUYECKOrO MBILIUICHUS, 3KOJIOIMYECKOU
KyJIbTYPbl, OIbITA JEATEIBHOCTH JSKOJOTMYECKOM HAIPABICHHOCTH,
YMEHUSI PYKOBOJICTBOBATHCSI UMM B ITO3HABATEIbHON, KOMMYHUKAaTHBHOM
U COLMAJIBHOW IIPAKTHUKE, TOTOBHOCTH K YYacCTHIO B IPAKTUYECKOU
NEATENBHOCTH 3KOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMUPOBAHHOCTD MHUPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU W OOIIECTBEHHOM NPaKTHKH,
OCHOBAaHHOTO Ha JHUalore KyJbTyp, CIOCOOCTBYIOUIETO OCO3HAHUIO
CBOET0 MECTa B IIOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SA3BIKOBOM W YHMTATENBbCKOW KYJIBTYpPbHl Kak
CpelICTBa B3aUMOJECHCTBUSA MEXKY JIOJIbMH U ITO3HAHUS MUPA;

IOHMMaHue cnenupuKyu OMOJIOTMU KaK HayKH, OCO3HAHMsI €€ poJiu B
(OpMHPOBAHUM  PALMOHAJIBHOIO HAYYHOTO MBILUIEHUS, CO3JaHUU
LIEJIOCTHOI'O TIPEACTABICHUS 00 OKpYXaloIlleM MHUpPE KakK O €IMHCTBE
OpUpPONbI, 4YeloBeKa M  oOmlecTBa, B TO3HAHUUW  MPUPOIHBIX
3aKOHOMEPHOCTEN W PEIIEHUH NpoOJIEM COXpPaHEHUs MPUPOJHOTO
pPaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OMOJIOIMM JJIsi  COBPEMEHHOMN
OUBWIM3ALMKU: OOECIEYeHUss HOBOIO YPOBHSA pa3BUTHUSL MEAULIMHBI,
CO3/IaHH€ TEPCIEKTUBHBIX OMOTEXHOJOTHH, CHOCOOHBIX  pEIIaTh



pecypcHbIe TPOOJIEMbI pa3BUTHSI Y€JIOBEYECTBA, IOMCKA MTyTEH BBIXOJa U3
r7100aMbHBIX HKOJOTHMUECKUX IMpolseM M oOecreyeHus mepexoja K
YCTOMYMBOMY DPa3BUTHIO, PALIMOHAIBHOMY HCIOJIB30BAHUIO MPHPOIHBIX
pecypcoB 1 (HOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJOTMYECKUX 3HAHUN B IEJISAX
MOBBILICHUS O0IIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK
COCTaBHOM 4YacTH (PYHKIMOHAIBHOM TIpamMOTHOCTH OOY4YaroOIIUXCs,
dhopMupyemoit mpu U3y4eHuu OUOJIOTHH;

MOHUMaHHUE CYIIHOCTH METOAOB TIO3HAHUS, HCIOJb3YyEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh MOJyYaeMble 3HAHUS
UIs  aHalIW3a W OOBSICHEHWs SBJICHUN OKpYXKAIOIIEro MHpa H
OPOUCXOIAUIMX B HEM H3MEHEHHH, yMeHHE [enaTh OOOCHOBaHHBIC
3aKJIOYCHHUS Ha OCHOBE HAy4yHBIX (DAKTOB M HMEIOIIMXCS JaHHBIX C
IeJIBIO TIOJTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh ~ CAMOCTOSATEIBHO  HCIOJIb30BATh  OMOJOTHYECKHE
3HaHUA I PelieHus IPOoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIMSIX;

OCO3HaHME IICHHOCTH HAy4YHOW JIEATENbHOCTH, TOTOBHOCTH
OCYLIECTBIIAITh MPOEKTHYI0 M  HCCIIEJOBATENIbCKYIO JIEATEIbHOCTD
MHIMBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
caMo0Opa3oBaHUIO, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHUW TIO
OMOJIOTUU B COOTBETCTBHH C )KU3HEHHBIMU TOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeramnpeaMeTHpie pe3ybTaThl OCBOCHHSI y4eOHOTO MpeameTa
«buonorusy BKIIOYAIOT: 3HAYAMBIC JJIs1 (POPMHUPOBAHUS MUPOBO33PCHHUS
00yJaronmxcsi MeKIMCIUTLTHHAPHBIC (MEXIPEIMETHBIE) OOIeHAYYHBIC
MOHATHS, OTPAXKAIOIINE IEJOCTHOCTh HAay4YHOH KapTHHBI MHUpA U
CHeM(pUKy METOJ0B MO3HAHUSI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax
(BemiecTBO, HHEPTUs, SBICHHUE, NPOIECC, CUCTEMA, HAYYHBIM (DaxT,
MPUHITUTI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICIOBAHUE,
HaOI0/IeHNe, W3MEpEHHe, SKCIEPUMEHT W JpYyTrHue); YHUBEPCAIbHBIC
yueOHbIe JeHCTBUS (mo3HaBaTebHBIE, KOMMYHUKATHBHBIE,
peryJaTuBHbIE), obecnedyuBaroiie GopMUpoBaHUE (PYHKIIMOHAIBHOM
IPaMOTHOCTH M COITMATBLHOM KOMIIETCHIINHM O0Yy4YarOIMUXCs; CITIOCOOHOCTh
OoOydJaronuxcsi  WCTHOJb30BaTh  OCBOCHHBIE  MEXIWCITUIUTHHAPHEIE,



MHPOBO33PEHUYECKUE 3HAHWS W yHUBEPCAIbHBIC y4EeOHBIC NEHWCTBUS B
ITI03HABATEJILHOW U COLIUAJIBHON IPAKTHUKE.

B pesynbrare u3yueHus OHOJIOTMM Ha YPOBHE CPEIHET0 OOIIEro
oOpazoBaHus y oOydaromierocss OyayT cpopMHUpOBaHbl MTO3HABATEIbLHbBIC
YHUBEpCaIbHbIC YU4EOHBIC ICHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIHHBIC
y4eOHbIE JIEHCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBUA,
COBMECTHAs JACSTEIHHOCTb.

MeranpeaMeTHble pe3yibTaTbl OCBOEHHUS IMPOTPAMMBI CPEIHETO
oO1ero 00pa3oBaHusl IOJKHBI OTPaXaTh:

OBjaieHHe YHUBEPCAJbHBIMU Y4YeOHBIMHU MO3HABATEILHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeMCTBHS:

CaMOCTOATENbHO (OPMYJIUPOBATh U AKTyaJU3UpPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPH  OCBOCHWW 3HAHWM MPUEMBI  JIOTHYECKOTO
MBITIUICHUS ~ (aHanwW3a, CUHTE3a,  CpaBHEHWsA,  Kiaccuukanuy,
0000111eHUsT), paCKPhIBaTh CMBIC]T OMOJIOTHUECKUX MOHATUN (BBIACTATH X
XapaKTepHbIEC MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMH HOHITHUSIMU);

ONpeNeNaTh e ACATENbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPHUH
WX  JOCTHXKEHUSA, COOTHOCHUTH  pEe3ylbTaThl  JIEATCIBHOCTH  C
MOCTABJICHHBIMH IIETISIMU;

UCII0JIb30BaTh OMOJIOTMYECKHUE MOHATUS I 00bsICHEHUS! (DaKTOB U
SIBJICHUW KUBOM TIPUPO/IbI;

CTPOUTH JIOTHUECKHUE PACCYXKICHUS (MHIYKTUBHBIC, JETyKTHUBHEIC,
M0 AaHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH ¥ TPOTHUBOPEYHs B
paccMaTpUBAEMBbIX SBJIICHUSIX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIFOUCHNUS,

OPUMEHSTh CXEMHO-MOJEJbHbIE CpeACcTBa Il IIPEICTaBICHUS
CYIIECTBCHHBIX CBSI3€ M OTHOIICHUH B HW3Y4aeMbIX OHUOJIOTHYECKUX
00BeKTaX, a TaKkKe MPOTHBOPECYUU PA3HOTO pOa, BHIIBICHHBIX B
pa3IMYHBIX UH(HOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH peEIIeHHUs] MpoOJeMbl € Y4E€TOM aHaiIM3a
UMEIOIIUXCSl MaTEPUAIIbHBIX U HEMAaTEepUaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATECIHLHOCTH, OIIEHUBATH COOTBETCTBHE
PE3YNbTATOB IEJISIM, OIICHUBATH PUCKHU MOCJIECICTBHI EATEILHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSX pealbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUJICHUE MPU PEIICHUH KU3HEHHBIX
npobiiem.



2) 6a3oBble HMcCIeA0BATEIbCKIE [eiiCTBHS:

BJIQ/IETh HAaBBIKAMU Y4E€OHO-MCCIIENOBATEIbCKOW U  MPOEKTHOMN
NEeSATENbHOCTH, HaBBIKAMHM pa3pelieHus] TpoOJieM, CHOCOOHOCTBhIO U
FOTOBHOCTBIO K CaMOCTOATEIIbBHOMY IIOMUCKY METOHOB PEUIEHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHBIX METOJOB MO3HAHUS;

WCIIOJB30BaTh PA3JIMYHBIE BUJbI JEATEIBHOCTH MO MOJIYYEHUIO
HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, TPEeoOPa30BaHUIO U PUMEHEHHIO B
y4eOHbIX CHUTyallUsX, B TOM UYHCIE TMpPU CO3JaHUU YYEOHBIX U
COLIMAJIbHBIX IIPOEKTOB;

dbopMHUpOBaTh HAyYHBIH THUII MBIIUICHUS, BIAJETh HAYIHOU
TEPMHUHOJIOTUEH, KJIIOUEBBIMU MOHATUAMHU U METOAAMU;

CTaBUTb U  (opmynupoBaTh  COOCTBEHHBbIE  3aJaud B
00pa3zoBaTeIbHOMN IEATEILHOCTH U )KU3HEHHBIX CUTYyAIIUsX;

BBISIBJSITh IIPUYMHHO-CJIEJCTBEHHBIE CBSI3M M AKTyaJIM3UPOBATH
3a/71a4y, BBIJIBUTaTh TUIOTE3y €€ PEIICHUs, HAXOAUTh APryMEHTHI IS
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHMI, 3a]aBaTh MapaMeTpbl U KPUTEPUU
peLIeHus;

AHaJM3UPOBATH IOJIYUYECHHBIE B XOJ€ PEIICHUS 3aa4d PE3YJIbTaThl,
KPUTHYECKU OLEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBUSIX;

JaBaThb OIIEHKY HOBBIM CHUTYyallUsIM, OIIEHUBAaTh MPUOOPETEHHBIIN
OTIBIT;

OCYILECTBJISITh LIEJICHANPABICHHBIM MOWCK IEPEHOCa CPEICTB H
CIIOCOOOB JICUCTBUS B TPO(PECCHOHATILHYIO CPENY;

YMETh IEPEHOCUTh 3HAHMS B I[O3HABATEIbHYIO U IMPAKTHYECKYIO
00J1aCTH )KU3HEIAEATEIHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE HWJIEU, MpeJjaraTb OpPUTHMHAJbHBIE MOAXOIBI U
pelIeHUs, CTaBUTh MPOOJIEMBI U 3aJIa4H, JOMYCKAIOIINE allbTepHATUBHbBIC
pELIEHHUS.

3) pabora ¢ unpopmaumeii:

OpUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(OpManuu (TEKCTe
y4e0HOro mocoOus, HAyYHO-TIONMYJISPHON JHUTEpaType, OMOIOrHYECKUX
CIOBapsSX W CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WNurtepHete), aHanu3upoBaTh MH(POPMAIMIO Pa3IUYHBIX BUIOB U (opm
NPEACTABICHUS, KPUTHYECKA OLICHUMBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTB;



(dbopMyIIMpOBaTh 3aMpOChl U MPUMEHSTHh Pa3IHMYHbIE METOIBI MpPH
noucke W orbope Ouonornyeckoil wmHpOpMalru, HEOOXOAUMOH IS
BBITIOJIHEHMSI YUEOHBIX 33]1a4;

npuoOpeTaTh OTIBIT UCIIOJIb30BAHUSA nH(}OpMaIMOHHO-
KOMMYHHKAaTUBHBIX  TEXHOJOTHH,  COBEpIIEHCTBOBATH  KYJbTYpPY
aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OPMY MPEICTaBICHHUS
ouosiornyeckor uHbopMauu (CXembl, rpa@uku, aUarpaMmbl, TaOJIUIIbI,
PUCYHKH U JIPYTOE);

MCIIOJIb30BaTh HAY4YHBIA SI3BbIK B KAUECTBE CPEACTBA NMPHU padoTe C
Ouonoruueckor nHGopMauen: IPUMEHATh XUMHUECKHe, pusndeckue u
MaTeMaTHYeCKUEe 3HAKW W CHUMBOJIBL, (OpMyIBl, abOpeBUATYPY,
HOMEHKJIATypy,  HCIOJNb30BaTh W  MpeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISITHOCTH;

BJIQ/ICTh HAaBbIKAMHU pAcCHO3HABaHUS M 3alUThl UHGOpMAIUH,
MH($OPMaLMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBaanenue YHHMBepPCAIbHBIMH KOMMYHUKATUBHBIMH
JAEeUCTBUSAMMU:

1) oOmenme:

OCYILECTBIISITh KOMMYHHUKAIIMM BO BCeX c(epax >KU3HU, aKTUBHO
y4acTBOBaTh B JAHMAJIOTE WM JUCKYCCHM IO CYIIECTBY OOCYXIaeMoi
TeMbl  (YMEHHE  3aJaBaTh  BOIIPOCHL,  BBICKa3bIBaTh  CY>KIEHUS
OTHOCUTEJILHO  BBIMIOJIHEHHS]  MpejjiaraeMod  3ajJayd, Yy4YUThIBATh
MHTEPECHI U COTJIACOBAHHOCTbH MO3ULIUN APYTUX YYACTHUKOB JTUAJIOTA WUIIH
JIUCKYCCUN);

pacno3HaBaTh HeBepOajbHbIE CpEACTBA OOIIEHUS, MOHUMATh
3HAUYEHHUE  COIMAIbHBIX  3HAKOB, MPEANOCHUIOK  BO3HUKHOBEHUS
KOH(QJUKTHBIX CUTyallM, YMETh CMSTr4aThb KOH(DIUKTBI U BECTH
MIEPETOBOPHI;

BJIQJIETh PA3NIMYHBIMU CIOCOOAMU OOIIEHHMS M B3aMMOJICHUCTBUS,
NOHUMAaTh HaMEPEeHUs JAPYIuX JIOJeH, TMPOSBIATh YBAKUTEIHHOE
OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOU (dopme (HopmMyaupoBarh
CBOM BO3PaXECHHUS,;

pa3BEPHYTO U JIOTUYHO U3Jaratb CBOIO TOYKY 3pEHHS C
MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eSITeJIbHOCTD:

NOHMUMaTh W  MWCIOJb30BATh MPEUMYILIECTBA KOMAaHAHOU W
WHAVBUAYyAIbHONH pPaOOTHl MPH pPEUICHHUH OHOJOTHYECKON MpoOsIeMBbl,



O00OCHOBBIBaTh ~ HEOOXOJUMOCTH NPUMEHEHHUS TPYHHOBBIX  (opM
B3aUMOJICHCTBUS IPHU PELIEHUHU YUEOHOU 3a1a4u;

BBIOMpaTh TEMAaTUKy U METOJIbI COBMECTHBIX IEHUCTBUU C Y4ETOM
0OIIIMX UHTEPECOB U BO3MOXKHOCTEH KaK/10r0 WieHa KOJIJICKTHBA,

NPUHUMATh LEJINM COBMECTHOM NeATeIbHOCTH, OPraHHU30BHIBATH U
KOOPJAMHUPOBATh JEUCTBUS N0 €€ JOCTH)KEHHMIO: COCTaBJIATH ILJIaH
JNEUCTBHUM, pacOpeacnisTb pOJIUM C YYETOM MHEHHM YYaCTHUKOB,
00CyXKIaTh pe3yabTaTbl COBMECTHOM pabOThI;

OLICHMBATh KAauyeCTBO CBOET0 BKJIAJAa M KaXJAOr0 YYacTHHUKA
KOMaH/Ibl B OOIIHI pe3yabTaT MO0 pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEU C MO3ULIUK HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYUIECTBJISTh  MO3UTUBHOE  CTPATETMYECKOE TMOBEJACHUE B
Pa3IMYHBIX CHUTYalUsX, MPOSBIATH TBOPUECTBO U BOOOpaKEHHE, OBITH
MHUIUATUBHBIM.

OgBiajjeHHe YHUBEPCAJIbHBIMHU PEryIsiTHBHBIMH J1€ICTBHSIMH:

1) camoopranuzaumus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISBICHUS MPOOJIEM U
UX pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUU 1IENEBble U
CMBICJIOBBIE YCTAHOBKH B CBOUX JIEUCTBUAX U MOCTYIKAaX MO OTHOILIECHHUIO
K KMBOW IIPUPOJE, CBOEMY 3[I0POBbIO U 3[J0POBBIO OKPYKAIOLIUX;

CaMOCTOATENIbHO OCYUIECTBISATh IO3HABATEIbHYIO EATEIbHOCTD,
BBISIBJISITH IPOOJIEMBI, CTaBUTh U (DOPMYJIUPOBATH COOCTBEHHBIC 33/1a4H B
00pa30BaTEeNbHON NEATEIBHOCTH U KU3HEHHBIX CUTYAIUIX;

CaMOCTOATENIbHO COCTABJIAThH IJIaH PEIIeHHs] TMPOOJIeMbl ¢ YYETOM
UMEIOIIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacmupsaTh PpaMKH Y4YeOHOro mpeaMera Ha OCHOBE JIMYHBIX
IIPEANOYTEHUM;

JenaTh OCO3HAHHBIM  BBIOOp, apryMEHTUpPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoO0cTBOBaTh  (OPMHUPOBAHUIO W  TPOSBICHHUIO  ITHPOKOU
SPYIUIIMK B pa3HbIX OOJACTAX 3HAHUM, IMOCTOSIHHO TIOBBIIIATH CBOM
00pa3zoBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:



1aBaTh OLEHKY HOBBIM CHUTyalHsM, BHOCHTb KOPPEKTHBBI B
NEeATENbHOCTh, OEHUBATH COOTBETCTBUE PE3YJITATOB LIETSM;

BJIa/IETh HAaBbIKAMU I103HABATEIbHOW PEQIIEKCMM KaK OCO3HAHUS
COBEpLIAEMBIX JIEHCTBUI U MBICIIUTEIbHBIX IPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUH, HCIONb30BaTh NMPUEMBI PEIICKCUH IJIsl OLIEHKH CHUTYAallUH,
BbIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU W CBOEBPEMEHHO NPHUHUMATh PELICHUS I10
UX CHUKECHHUIO;

OPUHMMATh MOTUBbI UM apryMEHTBhl JpYruX IpH aHaJIU3e
pE3yIbTATOB JIEATEIBHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH Ce0sl, TIOHUMAsi CBOU HEJIOCTATKU M JOCTOMHCTBA,

OPUHMMATh MOTUBbI UM apryMEHTBbl JpYyruX IpHU aHaJIu3e
pE3yJIbTAaTOB JEATENBHOCTH;

IIPU3HABATh CBOE IPABO U IPABO JPYT'UX HA OLIUOKMY;

pa3BUBaTh CIOCOOHOCTh TIOHMMAaTh MHpP C TMO3ULHUH APYTrOro
4eJI0BEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie  pe3yabTaTbl OCBOEHUS  COIECpXKaHUS  y4eOHOro
npenmera «buosnorus» Ha yrIyOJI€HHOM YpOBHE OPHUEHTHPOBAaHbI Ha
obecnieuenre npoduiIbHOr0 00ydeHHs oOydaronuxcs Ouonorun. OHU
BKJIIOYAIOT: crienu@uyeckue s OUOJIOTUM HaydHbIE 3HAHUS, YMEHUS U
CHOCOOBI JCUCTBUN MO OCBOCHHUIO, MHTEPIPETALUU U MPEOOPa30BaHUIO
3HAHWM, BHJBl JESITEIILHOCTU MO TMOJYYEHUIO HOBBIX 3HAHUN M HX
OPUMEHEHUIO B PA3IMYHbIX YYEOHBIX, & TAK)KE B PEATbHBIX KU3HEHHBIX
cutyauusx. [IpeameTHbie pe3ynbTaThl IPEACTABICHBI 110 F0/1aM U3YUYEHUS.

[IpenmeTHbie  pe3ynapTaThl  OCBOEHHS ~ Yy4yeOHOro  IpeameTa
«buonorusi» B 10 Knacce 10MKHBI OTPAKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (DOpPMHPOBAHUU €CTECTBEHHO-HAYYHON KApPTHHBI
MUpa, B TIO3HAHUM 3aKOHOB TMPHUPOALI W PpEIICHUH NpodsieM
paIoOHaIbHOTO MPHPONOMNOIB30BAaHUS, O BKIAJAE POCCHMCKUX U
3apyOexKHBIX YUEHBIX B pa3BUTHE OMOJIOTHUH;

BJIaJICHUE CHUCTEMON OWOJIOTMYECKUX 3HAHWH, KOTOpPAasi BKIIOYAET:
OCHOBOIIOJIAraIre OUOJOTHYeCKhe TEPMUHBI W TOHATUSA (PKU3HB,
KJIETKa, OpraHm3M,  MeTa0OJu3M, TOMEOCTa3,  CaMOpEryJsIus,
CaMOBOCITPOM3BE/ICHNE, HACJIEICTBEHHOCTh, WM3MEHUYUBOCTh, POCT U



pa3Butue), 6uonoruueckue Teopun (kiaerounas teopus T. llIBanna, M.
[neiinena, P. BupxoBa, XpoMOCOMHasi TEOpHUsl HACIECICTBEHHOCTH 1.
Moprana), yuenus (H. . BaBwioBa — o I1eHTpax MHOroo0pasus u
IPOUCXOXKJEHUSA KYJIbTYPHBIX pAacTEHUM), 3aKOHbI (eIuHOOOpa3us
IIOTOMKOB II€PBOrO  TMOKOJIEHHS, pACIIEIUIEHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HaciienoBanus ['. MeHnpaens, rOMOJIOTUYECKHUX PSIOB B
HacnencTBeHHOM  u3MmeHunBoctd H. 1. BaBuioBa), NpUHIUIEBI
(KOMILIEMEHTapHOCTH);

BJaJICHUE  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HAHMS,
UCIIOJIb3YEMBIX B OHOJIOTMYECKUX HCCIEIOBAHUAX JKHUBBIX OOBEKTOB
(omucanue, U3MepeHue, HabMIIeHNE, SKCIIEPUMEHT);

YMEHUE BBIJENATh CYIIECTBEHHBbIC IPU3HAKU: BHUPYCOB, KIETOK
OPOKapUOT W AYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM 4YHcie OaKTepuil, rpuOOB, pacTEHUMN, KUBOTHBIX U
YeJI0BEKAa, CTPOCHUSI OPTaHOB M CUCTEM OPIraHOB PACTEHHil, KUBOTHBIX,
YeJI0BEKa, IPOLIECCOB JKU3HEACSATENBHOCTH, POTEKAIOIINX B OpraHU3Max
pacTeHul, JKMBOTHBIX U YeJIOBEKa, OMOJIOTMYECKUX IMPOIIECCOB: OOMEHa
BelleCTB  (MeTaboJiM3M),  MpEBpalllcHUs  DHEPrUH,  OpOKEHUS,
aBTOTPO(HOrO0 M TeTepoTpPO(HOro THUIOB NUTaHUS, (POTOCHMHTE3a H
XeMOCHHTE3a, MHTO3a, Meio3a, TaMeToreHesa, SMOpHOreHesa,
MOCTAMOPUOHAIBHOTO  Pa3BUTHA, PA3MHOXKEHUSA, HHIMBUIYaIHLHOTO
pa3BUTHUS OpraHu3Ma (OHTOI€He3a), B3aUMOJIEHCTBUS T€HOB, T€TEPO3KCa,
MCKYCCTBEHHOI'0 0TOOpA;

YMEHUE YCTaHABIMBATh B3aWUMOCBSI3U MEXK]y OpraHOMJIaMH KJIETKU
1 uX (QPYHKIUSAMH, CTPOCHHUEM KJIETOK Pa3HBIX TKaHEH M WX (QYHKIUSIMHU,
MEXAy OpraHaMh MU CHUCTEMaMH OPraHOB Y pPacTeHUil, >KUBOTHBIX H
yenoBeka M MX (YHKUMSIMH, MEXIy CHCTEMaMd OpraHoB M HUX
GyHKIUSAMHU, MEXIy 3TanaMud OoOMEHa BEIIeCTB, dTamaMH KJIETOYHOTO
LMKJIAa U XU3HEHHBIX IMKJIOB OpPraHU3MOB, 3TalaMyd >MOPHOHAIBLHOTO
Pa3BUTHS, TEHOTUNIOM U (EHOTUNOM, (PEeHOTUIIOM U (HaKTOpaMu Cpeibl
OOMTaHUS;

YMEHUE BBISIBIIATH OTIMYUTENbHbBIE TPU3HAKH KUBBIX CUCTEM, B TOM
YHCJIe PACTEHUH, )KUBOTHBIX M YEJIOBEKA;

yYMEHUE UCIIOJIb30BaTh COOTBETCTBYIOIIHE apryMeHTHI,
OMOJIOTUYECKYI0O TEPMHUHOJOTHIO U CUMBOJMKY [UJIsl JIOKa3aTesbCTBa
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIL;

yMEHUE pellaTh OMOJIOTMYECKUE 3aJayM, BBISBISATH MPUYUHHO-
CIIEICTBEHHBIE  CBS3M  MEXIY  HCCIEIYyeMbIMH  OHOJOTHYECKUMU



MPOIIECCaMH U SIBJICHUSIMH, JIeTIaTh BBIBOJIBI M MPOTHO3BI HA OCHOBAHUU
MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh JIa0OpAaTOpHbIE U MPAKTHYECKUE padoThI,
cobmoaaTh MpaBuiaa Ipud paboTe ¢ y4deOHBIM U J1TA0OPATOPHBIM
000pyI0BaHUEM;

YMEHUE BBIJIBUTATh THIIOTE3bI, TPOBEPSITh UX IKCTICPUMEHTATbHBIMU
cpeactBamMu, (QOopMyIupys LEIb  HUCCIEIOBAaHMs, aHAJIU3UPOBATH
MOJIyYCHHBIE PE3YJIbTATHI U JI€JIaTh BHIBOJbL;

YMEHUE Yy4YacTBOBAaThb B Yy4eOHO-HCCIIEOBATEIbCKON padoTe 1o
OMOJIOTHH, 3KOJIOTUM M MEIUIMHE, MPOBOAMMON Ha 0a3e MIKOJIbHBIX
HAy4YHBIX OOIIECTB, U MyOJIMYHO MPEICTABIATH MOJYICHHBIC PE3YIbTATHI
Ha YUYEHUYECKUX KOH(DEepeHIUIX;

YyMEHUE  OLICHMBaTh  JTHUYECKHUE  aCHEKThl  COBPEMEHHBIX
UCCJIeIOBaHUM B o00sacTh OWMOJOTMM U MEAMIMHBI (KJIOHUPOBAHUE,
HCKYCCTBEHHOE OIUIOJOTBOPEHME, HAIPABICHHOE M3MEHEHHE I€HOMa U
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE  OCYUIECTBJISATH  OCO3HAHHBIA  BBIOOp  Oynyliei
npodeccuoHanbHON AESTENbHOCTH B 00JACTH OMOJOTUU, MEIULIUHBI,
OMOTEXHOJIOTMM, BETEPUHAPUHU, CEIILCKOTO  XO3SICTBA, MUIIEBOU
MPOMBIIIJICHHOCTH, YTy OIS Th MO3HABATEJIbHBIHI UHTEpEC,
HAIpPAaBJICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH MpPOdeccuu u
POJIOJKEHNE OMOJIOTMYECKOr0 00pa30BaHMsI B OpPraHU3alUsX CPEIHEro
po(ecCUOHaIBLHOTO U BBICILIEr0 00pa30BaHUsl.

[IpenmeTHbie  pe3ynpTaThl  OCBOEHHS  y4yeOHOro  Ipeamera
«buonorusi» B 11 Knacce 10MKHBI OTPAKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpa, B TMO3HAHWU 3aKOHOB TPHUPOABI U PEIICHUU
HKOJIOTMYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKXKE B PEIICHUH BOMPOCOB
pPalMOHAIBHOTO MPUPOIOINOJIb30BaHUS, U B (HOPMUPOBAHUU LIECHHOCTHOTO
OTHOUIEHUSI K MPUPOJE, OOLIECTBY, YEJIOBEKY, O BKJIAJIe POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHUE BJaJE€Th CHUCTEMOM OHOJOTMYECKUX 3HAHUM, KOTOpas
BKJIIOYAET ONPEIEICHUS U MOHMMAHUE CYIIHOCTH OCHOBOIOJIATAIOIINX
OMOJIOTHYECKUX TEPMHUHOB M TOHATHH (BUJA, dKOocucTema, Ouocdepa),
Oouonoruyeckue Teopuu (dBosonMoHHas teopuss Y.  JlapBuHa,
CUHTETHYecKasi Teopus 3Botonun), yuenus (A. H. CeBeprioBa — o myTsix
1 HampasieHusx 3Bostonnu, B.W. Bepraackoro — o 6mocdepe), 3akoHbI



(rermetuueckoro paBHoBecus [x. Xapau u B. BaitnOepra, 3apo/ibieBoro
cxoactBa K. M. bapa), npasuna (muanmyma FO. JInOuxa, 3K0I0rH4ecKoi
MUPaMUJIbl SHEPTHUH ), TUIIOTe3bI (runote3a «mupa PHK» V. ['mnbepra);

YMEHUE BIAJETh OCHOBHBIMM METOJAMH HAyYHOI'O [O3HAHUS,
WCIIOJIb3yEeMBbIMH B OMOJIOTMYECKUX HCCIIEIOBAHUSIX KHBBIX OOBEKTOB U
SKOCHCTEM (OMHUCaHHWE, W3MEpPEHHE, HAONIOJEHUE, SKCIIEPUMEHT),
crioco0amMu BBISIBIICHUS Y OTICHKU aHTPOIIOTCHHBIX M3MEHEHHUH B IIPUPO/IC;

yMEHUe BBIICIIATD CYILIECTBEHHbIE PU3HAKHU: BU/IOB,
OMOTEOIICHO30B, JKOCUCTEeM U  Ouocdepbl, CTaOUIU3UPYIOIIETO,
JIBUXKYIIIETO u Pa3phIBAIOIIETO €CTECTBEHHOTO otOopa,
AUTONATPUYECKOT0 W CUMIATPHUUYECKOTO BHI000pa30BaHUS, BIUSHUS
JIBUKYIIIAX cui HBOJTIOIUU Ha reHo(oH T MOMYJISALINH,
IPUCIOCOOJICHHOCTH OpPraHU3MOB K cpelie OOWTaHMs, YepeaOBaHUS
HaIpaBJICHUI 3BOJIIOLIMKM, KPYTrOBOPOTAa BEIIECTB M MOTOKA SHEPIHH B
HKOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aWMMOCBSI3M MEXKIy MpoIleccaMu
ABOJIIOLMH, JABWXKYIIMMHU CHJIAMH aHTPOIOreHe3a, KOMIOHEHTaMu
Pa3IMYHBIX IKOCUCTEM U MPUCTIOCOOJICHUSIMHU K HUM OpraHU3MOB;

YMEHUE BBISBISATH OTJIMUUTEIbHbIE MPU3HAKU >KUBBIX CHUCTEM,
MPUCIIOCOOJICHHOCTh BHUAOB K cpeAe oOuTaHus, aOUOTHYECKUX U
OMOTUYECKNX KOMITIOHEHTOB DJKOCHUCTEM, B3aMMOCBS3€H OpPraHW3MOB B
coO0IIeCTBaX, AHTPOIMOTCHHbIX HW3MEHEHUH B HSKOCHUCTEMAaX CBOEH
MECTHOCTH;

yMEHUE UCITOJIb30BaTh COOTBETCTBYIOIIIHE apTyMEHTHI,
OMOJIOTUYECKYI0O TEPMHUHOJIOTHIO W CHUMBOJHMKY ISl JTIOKa3aTeJIbCTBA
pPOJICTBA OPraHU3MOB pPa3HBIX CUCTEMATHYECKUX TPYMI, B3aUMOCBS3U
OpraHM3MOB W Cpelbl OOMTaHUs, €IMHCTBA 4YEJIOBEUECKUX pac,
HEOOXOAMMOCTH COXpPaHEHUsST MHOTrooOpaswsi BHJIOB M DKOCHCTEM Kak
YCIJIOBHS COCYIIECTBOBAHUS IPUPOIBI U YEIIOBEUECTBA;

yMEHUE pellaTh OUOJIOTMYECKUE 3aJayM, BBISBIATH MPUYUHHO-
CIIEICTBEHHBIE  CBSI3U  MEXKIY  MCCIEIYEMbIMU  OHOJOTHMYECKUMHU
poLieccaMy U SBJICHUSIMH, J€1aTh BBIBOJbI M MPOTHO3bI HA OCHOBAHUU
MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBITIONHATh JIA0OpATOpPHBIE W TMPAKTHYECKUE pPabOTHI,
cobmoaaTh TMpaBuiaa TMpu paboTe ¢ y4eOHBIM U JTaOOPATOPHBIM
o0opyoBaHUEM;



YMEHHE BBIIBUTATh TUIIOTE3bI, IPOBEPSTh UX IKCIEPUMEHTAIbHBIMU
cpeactBamu, (QOopMyIupys LEIb  HUCCIEIOBAaHMs, aHAJIU3UPOBATH
MIOJIyYEHHBIE PE3YJIbTAThI U JAEJaTh BbIBOBL;

YMEHHME Yy4YacTBOBaTh B Yy4e€OHO-MCCIIEIOBATENIbCKONW paboTe 10
OMOJIOTHH, 3KOJIOTUM M MEIUIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBbHBIX
HAyYHBIX O0IECTB, U MyOJMYHO MPEACTABIATH MOTYYCHHBIE PE3YJIbTaThI
HA YYCHHUUECKUX KOH(PEPEHLIUX;

YMEHME OLIEHMBATh TMIIOTE3bl U TEOPUHU O MPOUCXOMKIACHUU KU3HHU,
YeJIOBEKa U YEJIOBEYECKUX pac, O MPUUMHAX, MMOCJIEICTBUAX U croco0ax
MpeIOTBpALECHH I100aIbHBIX U3MEHEHU B Onocdepe;

YMEHHE  OCYIIECTBIISITh OCO3HAHHBIA  BBIOOP Oymymen
npo(hecCHOHAIBHON J1€ATENBHOCTH B 00JACTH OMOJIOIMH, 3KOJIOTHH,
IPUPOJONOIb30BAHUS, MEIAUIMHBI, OWOTEXHOJOTUH, ICUXOJOIHH,
BETEPUHAPUM, CEJIBCKOTO XO3SCTBa, NUIIEBOH IPOMBILUIEHHOCTH,
yIayOssiTh MO3HABATEIbHBIA WHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH Ipodeccuu U MpoAoHKEHHE OMOIOTHYECKOTO
o0Opa3oBaHMs B OpraHU3aLMsIX CPEAHETO MPOPECCUOHAIBHOIO U BBICILIETO
o0pa3oBaHMsL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoasn | IIpakTHueck
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI ue padoTbl pecypen
1 buonorus kak Hayka
2 JKuBbIe cUCTEMBI U UX U3yUEHHE
3 buonorus knerku 0.5
4 Xumudeckas OpraHu3anus KJIeTKU 10
5 Crpoenne U pyHKUIUHU KICTKU 8 2
6 OOMeH BelIeCcTB U NMpeBpalleHne S HEPrUU 9 !
B KJIETKE
7 Hacnencreennas nngopmarus u 9 0.5
peanuzanus e€ B KJIETKe
JKu3HEeHHBINA [TUKI KIETKU 6 1
9 Crtpoenue u GyHKIIMA OPTaHU3MOB 17 1.5
10 Pa3sMHOkEHHUE U pa3BUTHE OPTraHU3MOB 8 1.5
1 ['eneTnka — Hayka O HaCJIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTU OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYMBOCTU 1
14 ['eneTuka yenoseka 0.5
15 Cenexkuusi OpraHnu3MOB 4 1




buorexHonorus u cMHTETHYECKas

1 4
6 ouomorus
17 Pe3epBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME




11 KIIACC

KoanuecTBo yacos DJIEKTPOHHBIE
No 11/ HanmeHoBaHMe pa3ie1oB U TeM O — Mparreck (uudposbie)
NMPOrpamMMmblI Bcero o0pa3oBaTe/IbHbIE
ble padoThI ue padboThbl pecypen
1 3aposkJeHIE U Pa3BUTHE 3BOJIOLUOHHBIX 4
IpeJICTaBICHU B OMOJIOTUI
2 MukposBontonus U €€ pe3ysbTaTsl 14 2
Makpo3BoIIOLIUS U €€ pe3yIbTAThI 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 L5
3emuie
5 [Ipoucxoxaenue yenoBeka — 10 |
AQHTPOIIOTEHE3
DKOJIOoTUsl — HayKa O B3aUMOOTHOILEHUSX
6 OpPraHU3MOB U HaJOPraHU3MEHHBIX 3 0.5
CHCTEM C OKPYKAIOLIEH Cpeion
7 Opraau3Mebl U cpefa OOUTaHHs 1.5
DKOJIOTHS BUJIOB U MOIMYJISIIHAN 0.5
9 DKo0rUs Co00IIEeCTB. DKOIOTHIECKNE 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas sxkocucTeMa
11 UYenosek U OKpyXkarolas cpeaa
12 PezepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I10 102 0 7.5




I[TPOTPAMME







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoas
HbIe
padoThbI

IpakTnuec
KHe
padoThbI

JlaTa
H3yUeH
us

DJIeKTPOHHBIE
uugposbie
o0pa3oBareb
HbIe pecypchl

buonorus kak KOMIJICKCHAs HAyKa U KakK
9acTh COBPEMEHHOTO O0IIeCTBa

JKuBEIe cCTEMEBI U UX CBOMCTBA

ypOBHeBaﬂ opraHu3anus )XKUBbIX CUCTCM

HcTopust OTKpPBITHS U U3YYEHHUS KIIETKH.
Knerounas reopust

MeTo1bl MOJNIEKYJISIPHOM U KJIIETOYHOH
6uonorun. [Ipakruueckas padora «M3ydenue
METOOB KJIETOUYHOM OMOIOTHH
(xpomarorpadus, sneKTpodopes,
middepeHnnanbHoe HeHTPUPYTHpOBaHHUE,
[TLIP)»

0.5

XMMHUYECKUI COCTAB KIETKHU

MuHepanbHbIE BEIIECTBA KIECTKH, UX
Ounosornyeckas poib

Opranuveckue BEmecTBa KISTKH — OSNKH.
Jlabopartopnas pabota «OOHapy eHHe
0€JIKOB C TIOMOIIBI0 KAYECTBEHHBIX PEAKIINI

0.5

CoiicTBa, KnaccupuKkanys u GyHKIUN




0EJIKOB

OpFaHI/I‘IeCKI/Ie B€IICCTBA KIICTKH —

10
YTJIE€BOJIbI
11 Oprannueckue BeIecTBa KJIETKH — JIAIH]IbI
Hyxneunossie kucnotsl. JJHK u PHK.
12 JlaGopatopHnas pabota «MccnenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICIIEHHbIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)
13 Crpoenue u pynkiuu ATO. Jlpyrue
nykaeosuarpudocdars (HTD)
14 CexsenupoBanue JJHK. MeToibl rTeHOMUKH,
TPAHCKPUIITOMHUKH, TIPOTEOMHUKH
15 MeToabl CTpyKTypHOU OHOJIOTHH
16 Tune! knerok. [IpokapuoTnueckas KieTka
CtpoeHune 3yKapuOTHYECKOUN KIIETKH.
17 [TpakTrueckas padota «M3yueHne cBOWCTB 0.5
KJICTOYHOU MEMOpaHbD»
18 [ToBepXHOCTHBIN anmapaT KJIETKU
OnHomMeMOpaHHBIE OPraHOUABI KIIETKH.
19 [TpakTuyeckas pabota «M3yueHue IBUKECHUS 0.5
LUTOIUIA3MbI B PACTUTENIbHBIX KIETKAX»
[ToryaBTOHOMHBIE OPraHOUIbI KJIETKU:
20 MUTOXOHAPHUH, TUIaCTH L. JlabopaTopHas 0.5

pabota «lccnenoBaHue mia3Monn3a u
JIETIIa3MOJIH3a B PACTUTENBHBIX KIIETKAX)




21

HememOpanHbIie OpraHou bl KIETKH

22

Crtpoenue u PyHKIUU sIpa

23

CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK
sykapHot. JlabopaTopHas pabora «/3yueHue
CTPOEHUS KJIETOK Pa3IMYHBIX OPraHU3MOBY

0.5

24

ACCUMMIISIIUS U TUCCUMMIISAIIUS — JIBE
CTOpOHBI MeTabonu3mMa. Turmbsl oOMeHa
BemiecTB. JlabopaTopHas padora «3yuenue
KaTaJIMTHYECKON aKTUBHOCTH (PEpPMEHTOB (Ha
pUMepe aMMJIa3bl WIIKA KaTalla3bl)»

25

@epMEHTAaTUBHBIN XapaKTep PeakLui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3ydenue GpepMeHTaTUBHOTO
paclienieHus NepoKCHia BOJOpO/a B
PACTUTEINIBHBIX U )KMBOTHBIX KIIETKaX)»

0.5

26

benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI

27

ABTOTpOQHBIN TUIT 0OOMEHA BEIIECTB

28

dotocunTe3

29

XemocunTes. JlaboparopHas pabora
«CpaBHeHue nporieccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

Ana’poOHbIe OpraHu3Mbl. Buabl 6posxeHust.
JlaGopatopnas pabora «CpaBHeHHE
MIPOLIECCOB OPOKEHUS U TBIXAHUS

31

AspoOHBIE OPraHU3MBI. JTaITbl
SHEPTEeTUYECKOro OOMeHa




DHeprust MeMOpPaHHOTO IPaJMeHTa IPOTOHOB.

32 Cunte3 AT®: pabora npotonHoit ATO-
CUHTa3bl
33 Peaknuu MaTpu4HOro CHHTE3a
34 Tpanckpunuus — maTpuuHbii cuate3 PHK
35 Tpancnauus u e€ 3Tarnbl
16 Konuposanue amunokucior. Pons pubocom
B OMocuHTe3e Oenka
37 Opranuzanus reHomMa y NpoKapuoT u
3yKapHoT
18 MosnekynspHble MEXaHU3MBI SKCITPECCUU
T€HOB Y 3yKapHoT
Bupycbl — HekeTouHbIe (OPMBI KUZHU U
39 obyiuratHele napa3uTel. [IpakTuueckas 0.5
pabota «Co3naHue MO BUPYCa»
40 BupycHrble 3a601eBaHus yenoBeka,
YKUBOTHBIX, PACTEHUI
41 HanorexHonornu B OMOJIOrMY ¥ MEIUIIMHE
42 JKu3HEHHBIA UK KIETKU
43 Marpuunsiii cuate3 [JHK
Xpomocomsl. JlabopaTopnas pabora
44 «M3yueHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOTMpenaparax»
45 Jlenenue KiIeTKM — MHUTO3
46 Tunsl kieTok. KapruokuHes U MUTOKUHES. 0.5




JlaGopatopHnas pabora «HaOnronenue Murosa
B KJIETKaX KOHYHMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpOTIpenapaTax)»

47 Perynsuust >)ku3HEHHOTO LIMKJIA KJIETOK

48 Opranusm Kak €IMHOE 1IeJI0e

49 Txanu pactenuii. JlaboparopHas pabora 0.5
«M3ydeHne TkaHel paCTCHUN» '
TkaHu )KUBOTHBIX M YEJIOBEKA.

50 Jlabopartophast pabora «3ydeHnne TkaHeu 0.5
KUBOTHBIX)»
Opransl. CucteMbl opraHoB. JlaboparopHas

51 pabora «l3ydyeHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Onopa Tena opraHnu3MoB

53 JIBU>KEHHE OpPraHU3MOB

54 [IuTanue opranu3mMoB

55 [lutanue MO3BOHOYHBIX )KUBOTHBIX.
[InmeBapuTenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeloBeKa

58 TpaHcnopT BElIECTB y OPraHu3MOB

59 KpoBeHocHas cuctema mo3BOHOUYHBIX
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranuszmMoB




61

3amuTa y OpraHu3MoB

62 NmmyHHas cuctemMa yeaoBeka

63 Pa3apakxuMocCTh U peryisnus y OpraHu3sMoB

64 ['ymopanbpHas peryssiius 1 SHAOKPUHHAS
CUCTEMa KUBOTHBIX U YEIIOBEKa

65 ®opMbl pa3MHOKEHHSI OPTaHU3MOB

66 ITosnoBoe pa3MHOKEHNE

67 Metlio3
I'ametorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHas pabora 0.5
«M3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpernapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70 3akiajika OpraHOB U TKaHEU U3
3apO/IBIIIEBHIX JHCTKOB
Poct u pa3Butue xuBoTHbIX. JIabopaTopHas

71 pabota «BrIsiBIeHHE TPU3HAKOB CXOJICTBA 0.5
3apo/ibliiell TO3BOHOYHBIX KUBOTHBIX)»
Pa3zmHOXeHUME U pa3BUTHE PACTCHHI.

72 Jlabopartopnast pabota «CTpoeHue opraHoB 0.5
Pa3MHOXKEHUS BBICIIIUX PACTCHHID)

73 HcTopusi cTaHOBJICHUS U Pa3BUTHUS T€HETUKH
KaK HayKH

74 OCHOBHBIE MOHSTHS 1 CUMBOJIBI T€HETHKHU. 0.5




Jlaboparopnas padota «JIpo3oduia kak
O00BEKT Fr€HETUIECKUX UCCIICIOBAHMIDY

3aKOHOMEPHOCTH HaCJICIOBAHMSI TPH3HAKOB.
MonoruOpuaHOE CKpelBaHHE.

75 [TpakTrueckas padota "U3zyuenue 1 0.5
PE3yIbTaTOB MOHOTUOPHUIHOTO CKPEIIMBAHUS
y apo30¢uisr"

76 [uTomornyeckue OCHOBHI MOHOTHOPUIHOTO )
CKpELIUBaHUS

77 AHanuzupytoliiee ckpenupanue. Hemomunoe |
JOMHHUPOBAHUE
JurnOpunHoe ckpeuuBanue. [Ipaktuaeckas

78 pabota «/3ydeHue pe3yabTaToB 1 0.5
JTUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(DUITBDY

79 [{uTomornyeckue OCHOBBI JUTUOPUTHOTO |
CKpEULIUBaHUS

80 CuensieHHOE HacleJOBaHUE TPU3HAKOB 1

81 XpOMOCOMHas TEOpHSI HACTEICTBEHHOCTH 1

82 ['eneruka mona 1

83 ['eHoTHII KaK LETOCTHAS CUCTEMA 1

24 I'eHeTHYECKUN KOHTPOIIb Pa3BUTHS 1
pacTeHui, >KUBOTHBIX U YEJIOBEKA

25 N3MeHUYnBOCTH MTPU3HAKOB. BUibl 1
U3MEHYUBOCTH

86 MopaudukanroHHass K3MEHYHUBOCTh 1




87

BapuauuoHHblii psa v BapruaMOHHAs
kpuBast. JlaboparopHas paboTa
«HccnenoBanne 3aKOHOMEPHOCTEN
MOIM(PUKAITIOHHOM U3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO Psiia U
BapHaIlMOHHOW KPUBOW

0.5

88

I'enoTunuueckas U3MEHYHBOCTb.
KoMOnHaTrBHAS H3MEHYHUBOCTD

89

MyTanuroHHasi U3MEHYUBOCTb. [IpakTnyeckas
pabora «MyTtanuu y aApo3oduiisl (Ha
TOTOBBIX MHKPOIIPETapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIiecca.
ONUTreHETUKA U SIIUTEHOMUKA

91

['eneruka yenoseka. [IpakTudeckas pabora
«CocTaByieHUE U aHAJIU3 POJIOCTOBHOM

0.5

92

MeTtoasl METUIIMHCKON T€HETUKH

93

3HayeHne MEJUIIMHCKON TCHETUKHU B
MPEAOTBPAIIEHUHN U JICUCHUH TEHETHICCKUX
3a00JIEBAHUH YET0BEKA

94

OCHOBHBIE TIOHSTHS CEJICKIINH.
Jlabopartopnast pabota «3yueHnue copToB
KYJIBTYPHBIX PACTEHUN U ITOPOJ JOMALTHUX
KUBOTHBIX»

0.5

95

Metoapl CeNeKIMOHHON paboTHI.
Jlabopartopnast pabota «/3yueHne MeTo10B
CEJIEKIIUU PACTECHUIN»

0.5




JIOCTHKEHMSI CEJIEKIIUU PACTEHUU U

96 KHUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBUBKa pacTeHUI»

97 CoxpaHeHue, U3y4yeHHe U UCIOJIb30BaHUE !
TE€HETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka U oTpaciib

98 npou3BojcTBa. [IpakTrueckas pabora 1 0.5
«M3ydeHne 00bEKTOB OMOTEXHOIOT I

99 OcHOBHbBIE HAINPaBJICHUS] CHHTETUYECKOM 1
ouonoruu

100 XpOMOCOMHas U T€HHAasl HHKEHEPUs 1

101 MenumnmacKkre OMOTEXHOIOT NI 1

102 PesepBHBIiT ypoK. HOBT(zpeHI/Ie, 0000mieHue, 1
cUCTeMaTH3alusl 3SHAaHUH

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13.5




11 KIIACC

KosanuyectBo 4yacos DJIeKTPOHHbBIE
Ne T Kontposs | Ipakruuec Aata ungpoBbIe
eMa ypoka HU3y4eH
n/n Bcero HbIEC KHe st o0pa3oBaresb
padoThbI padoThbI HBIE pecypcsl
1 OomtonmonHas teopus Y. [lapsuna 1
) JBroKylre CUiibl 3BOJIIOIMU BUAOB 110 Y. |
HapBuny
3 Bops0a 3a cymiecTBoBaHuE, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPUU 1
IBOJIIOLINN
5 Drarnbl HBOJIIOLIMOHHOTO Mpoliecca: 1
MUKPO3BOIIOIUS 1 MAaKPO3BOJIOLIUS
6 [Tomynsiuust — s1eMeHTapHasi eIMHUIA |
3BOJTIOIMH
3aKOH FeHETUYECKOT0 paBHOBeCHUS JXK.
7 Xapau, B. Baitn6epra. JlabopaTtopHas | 0.5
pabota «BpIsiBIEHUE H3MEHYUBOCTH Y '
0co0el OIHOTO BUIA»
8 OneMeHTapHbIE (PaKTOPHI BOIIOLUN 1
9 Dddext ocnoBarens. IhdexT OyTHIIOUHOTO 1

TOpJIbIIIKA




10

Murpauuu. M3000uu nomyJsIssiuin:
reorpaduueckas, OnoIoruIecKas

11

EcTtecTBeHHBIN 0TOOP — HAMPABJISIFOITUN
(bakTop BOIIOITUN

12

[TooBoit oTOop

13

[IpucnocobIeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MEKpodBotoImH. JlabopaTopHas
pabora «M3ydenne apomop}ho3oB u
MJA0AJAITALMI Y PACTCHUHN U AKUBOTHBIX)»

0.5

14

[Tpumeps! npUCTIOCOOICHHUH Y OPTraHU3MOB:
Mophonoruueckue, GU3N0IOTHIECKHUE,
OHMOXUMUYECKHUE, TOBEICHUYECKHE.
JlaGopaTtopHas pabota «IIpucnocobneHus
OpPraHU3MOB U UX OTHOCHUTEIbHAS
11EeJIECO00Pa3ZHOCTHY

0.5

15

Bup, ero kpurepuu u CTpyKTypa.
JlaGopatopHas pabota «CpaBHEHUE BHJIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

16

CrpykTrypa Buzia

17

BunooOpa3oBanue Kak pe3yabTar
MUKPOIBOJTFOIIH

18

CBs13b MHKPOI3BOJIIOUOWHA U SITHACMHUOJIOTUHN

19

Makpossomtonus. I1aneonronornyeckue
METO/bI U3YYECHUS HBOJIIOLUU

20

buoreorpaduyeckue MeTOAbI N3yUEHUS
3BOJTIOIIMH




OMOPHOTIOTHYECKUE U CPABHUTEILHO-

21 MOP(OJIOTHUECKUE METOIbI U3yUCHHS
IBOJIIOLIUN
MonexkysapHO-reHeTUYECKHE,

22 OHOXUMUYECKUE U MATEMATUYECKUE METOIBI
M3YYEHHUS IBOJIIOLIMU

23 OO61re 3aKOHOMEPHOCTH YBOJIOIHH

24 AnanrtuBHas paguanus. HepaBHOMepHOCTH
TEMIIOB 3BOJIFOLIUI

’5 Hayunbie runoTe3bl MpoOuCX0KACHUS KUZHU
Ha 3emJiie

%6 JloHayuyHble NpeICTaBIECHUS O 3aPOKICHUN
KU3HU

7 OCHOBHBIE 3Tallbl HEOPTraHUYECKOU
3BOJIIOLAH

28 I'unoressl 3apoXKACHUS KUZHU
Uctopus 3emnu u METOBI €€ U3YUECHUS.

29 JlabGopaTtopHas paborta «3ydeHue u 0.5
ONHUCaHUE UCKOIIAEMbIX OCTaTKOB JIPEBHUX
OpraHU3MOB)

30 HauanbpHble 3Tanbl OpraHunyecKoi 3BOJIIOIUN

31 OBOJIIOLMS DYKAPUOT
OcCHOBHBIE 3TaIbI BOIIOLUHN PACTUTEIBHOTO

17 mupa. [IpakTrueckas padbota «M3yuenue 0.5

0CcOOEHHOCTEH CTPOCHUS PACTCHUI Pa3HbIX
OT/ICJIOBY




OCHOBHBIC ATaITbI 3BOJIFOIIUH Y KUBOTHOI'O

33
MUpa
OBoroNMs )KUBOTHBIX. [IpakTnyeckas
34 pabota «3yuenrne ocoOOEHHOCTEN CTPOCHUS 0.5
MO3BOHOYHBIX KUBOTHBIX)
35 PazButue xu3HU Ha 3eMIIe 10 3paM U
nepuoaam
36 MaccoBble BEIMUPAHHS — 3KOJIOTHUECKUE
KPU3UCHI MPOIILIIOTO
37 CoBpeMEHHBIHN 3KOJOTHYECKUI KPU3HC, ET0
0COOCHHOCTH
38 CoBpeMeHHasi cucTeMa OpraHM4eCKOro MUpa
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB
40 AHTpOII0JIOTHSI — HayKa O 4YEJIOBEKE
A1 PazBuTue npeacraBieHui o
MIPOUCXOXKICHUHU YeTIOBEeKa
MecTo uenoBeka B CUCTEME OpraHU4eCKOro
4 mupa. JJaboparopnas padota «M3yuenue 0.5
0COOCHHOCTEH CTPOEHUS CKEJIeTa YellOBeKa, '
CBSI3aHHBIX C MIPSIMOXO0KICHUEM»
43 JIBYOKyIlMe CUIIbI aHTPOIIOTeHEe3a
44 CooTHomIeHHE OMOJIOTHYECKHUX U
COLIMATILHBIX (JAKTOPOB B AHTPOTIOTCHE3E
45 OCHOBHBIE CTaJU1 AHTPOIIOTeHE3a




46

IlaneoreneTrka u majcoreHOMHUKa

47

OBOIONHS COBPCMCHHOI'O YCJIOBCKA

48

Yenoseueckue pacel. [Ipaktuyeckas pabora
«3yueHne 3K0JI0ruueCKuX aganTaui
YEJI0BEKa

0.5

49

MC)KI[I/ICHI/IHJII/IHapHBIC MECTOABI
AHTPOIIOJIOTUHA

50

3apoxJaeHNe U pa3BUTUE IKOJIOTUI

51

Mertoas! 3xonoruu. JlabopatopHas padora
«M3ydyeHne MeTo10B 3KOJIOTHYECKHX
HUCCIIEJOBAHUIN

0.5

52

3HaueHne YKOJIOTMUECKUX 3HAHUN IS
yeJioBeKa

53

Okonorndyeckue GaKTopsl

54

Abuotndeckue aktopbl. CBET Kak
skoJorndeckuit pakrop. JlabopaTopHas
pabota «BrIsiBIIeHHE TPUCITOCOOTICHU
OpTaHHU3MOB K BJIMSIHHUIO CBETa»

0.5

55

AbuoTtnueckue dakTopsl. Temneparypa Kak
skoJorndeckuit pakrop. JlabopaTopHas
pabota «BrIsiBIIeHHE TPUCTTOCOOTICHU
OPraHU3MOB K BIIMSIHUIO TEMIIEPATYPhI»

0.5

56

AbuoTtndeckue hakTopbl. BiaxkHOCT Kak
skoJorundeckuit pakrop. JlabopaTopHas
pabota «AHaTOMHUYECKHE OCOOCHHOCTH
pacTeHH U3 pa3HbIX MECT OOUTAHUS

0.5




57 Cpenbl 00MTaHUsI OPraHU3MOB 1
58 buonornyeckue puTmMbl 1
59 XKuznennsie GopMbl OPraHu3MOB 1
60 Buotnueckue hakropsl 1
3HaueHne OMOTHYECKUX B3aMMOIEHCTBUM
61 JUISl CYIIIECTBOBAHUSI OPraHU3MOB B CpEJIE 1
oOuTaHus
2 DKOJOTUYECKHE XapaKTePUCTUKU i
MOMYJISIIHH
OcHOBHBIE TIOKA3aTENN TOIMYJISIIHN:
63 YHCJIEHHOCTb, IJIOTHOCTh, BO3pacTHAs U 1
MOJIOBAs CTPYKTYpa
OcHOBHBIE TIOKA3aTENIN TOIMYIISIIAN:
64 POXKIaEMOCTh, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTH, MUTPALIUN
65 DKOJI0THYECKas CTPYKTypa MOMyIsIUI 1
66 JlnHaMuKa MOIyJISILUU U €€ peryJisaius 1
67 KpuBbie pocTa 4rCcIeHHOCTH TOMYJISIIHH. |
KpuBble BKUBaHUS
DkoJyiornueckast Huia Buja. Jlaboparopuas
68 pabora «IIpucnocoOaeHust ceMsiH pacTeHU 1 0.5
K PacCeJIeHUIO»
69 Bup kak cucrema nomyasmui 1
70 3aKOHOMEPHOCTH MOBEACHHS U MUTPAIIUi 1

KHUBOTHBIX




71 Coo011ecTBO OpraHu3MOB — OHOIICHO3

72 DKocHcTeMa KaK OTKPbITas CUCTEMA

7 KpyroBoport BeliecTB ¥ MOTOK SHEPTUHU B
HKOCUCTEME

74 OCHOBHBIE TTOKA3aTeNId IKOCUCTEMBI

75 DKOJOTHYECKUE TUPAMUIbI

76 W3meneHust cooO1EeCTB — CYKLIECCUU

77 [IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI 03€P
U pEeK. DKOCUCTEMBI MOPEN U OKEAHOB

73 [IpupoaHbie 5KOCUCTEMBL. DKOCUCTEMBI
TYH]Ip, JIECOB, CTEMEH, MyCTHIHb

79 AHTpPONIOTE€HHBIE 3KOCUCTEMBI

20 Ypboakocucremsl. [Ipaktudeckas pabora 0.5
«M3yueHue u onucanune ypooIKOCHUCTEMBDY '
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX

81 B3aMMO/JICHCTBUI OPraHU3MOB B
JKOCUCTEMAX
MexaHn3Mbl BO3ICHCTBUS 3arps3HEHUIT

%) Pa3HbIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmiennianerapuas 06osouka
3emiu

84 Yuenne B. U. Bepnanckoro o 6unochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMS




o6uocdepsl

KpyroBopoTsl BeliecTs u

86 OMOreOXMMHYECKHUE IUKITBI

%7 3onansHOCTH OMochepsl. OCHOBHBIE OHOMBI
CyILIn

88 YcroitunBocTh 6HOCheps

89 DKOJOTUYECKNE KPU3UCHI U X TPUYUHBI

90 BoszeiicTBue uenoBeka Ha 6nochepy

01 AHTpPONOreHHOE BO3JEHCTBUE HA
pacTUTENbHBIN U KUBOTHBIA MU

92 OxpaHa npupoasbl

93 OcCHOBHBIE IPUHIIUITBI YCTOWIHUBOTO
Pa3BHUTHUS YEIIOBEYECTBA U IPUPO/IBI
PannoHnanbHOE MPUPOIONIONIB30BAHNE U

94 COXpaHEeHHEe OUOJIOTHYECKOTO pa3Ho00pa3us
3emiu

95 O0600menue mo reme « MUKPOIBOTIOIHUS U
€€ pe3yJIbTaThD)

96 O6006menue mo Teme «MaKpOIBOITIONNS U
€€ pe3yIbTaThD)

97 O606menue o Teme «I[Ipoucxoxaenue u
pa3BUTHE KU3HU HA 3eMIIe»

08 O606menue o teme «I[IpoucxoxaeHue
YeIIOBEKa — aHTPOIOTEHE3»

99 O06001menne mo TeMe «IKOJIOTHS — HayKa O




B3aUMOOTHOMICHUAX OPTraHU3MOB»

O06006mmenue mo Teme «OpraHu3Mbl U cpena

100 1
oOuTaHusI»

101 O0600611eHNE 10 TEME «DKOJIOTHUS BUJIOB U i
TIOMYJISIITU

102 O606mmenue o Teme «buocdepa — 1

rj100ajbHas IKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

7.5







IHPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHO
OBPA3OBATEJBHON MPOI'PAMMBI CPEJTHET'O OBILETO
OBPA30BAHUA

Kon
nposep
S1eMOro
TpeOoB
aHus

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJbTaTaM
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON MPOrPaMMbl CPeIHEro
o0uero oopazoBaHus

CdopmupoBaHHOCTH 3HAHUHN O MECTE M POJIM OMOJIOTHUU B CUCTEME
€CTECTBEHHBIX ~ HayKk, B  (OpPMHUPOBAHHH  COBPEMEHHOM
€CTeCTBCHHOHAYYHOH KapTHHBI MHpa, B TIO3HAHWU 3aKOHOB
NPUPOJBI M PEIICHUN KM3HCHHO BAXKHBIX COIHAIBHO-DTUYCCKHX,
SKOHOMHUYECKUX, IKOJIOTHUECKHUX MPOOJIEM YeIOBEUECTBA, a TAKKe
B PCIICHUU BOIMPOCOB PAlMOHAIBLHOTO MPUPOAOIOIBL30BAHUS, B
(GbOpMHPOBaHUN IICHHOCTHOTO OTHOIICHHS K MPHPOJE, OOIIECTRY,
YeJIOBEeKY; O BKIJIAJC POCCHHCKHX U 3apyOCKHBIX YUEHBIX —

OHMOJIOTOB B pa3BUTHE OMOIOTHH

Brnanenue cucremoii 3HaHM 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAaHUs, MUCIIOJIbB3YCMBIX B 6I/IOJIOFI/I‘ICCKI/IX HUCCIIECA0BAHUAX
KHUBBIX OOBEKTOB U JKOCHCTeM (OMHCaHWEe, W3MEpEHHE,
MPOBEJCHUE HAOMIOJEHUH); CIMOCOOaMH BBISBICHUS W OIEHKH
AHTPONOTEeHHBIX U3MEHEHHH B IPUPO/IE.

YMmenune BBIIBUT'aTh THUITOTE3HbI, IMPOBCPATH ux
OKCIIEPUMEHTAIbHBIMU CpelnCcTBaMu, bopmynupys LIeJIb
UCCIIeIOBaHMs, aHAIU3UPOBATh MOJIYYCHHbIEC PE3yNIbTaThl U JeNaTh
BBIBO/JIBI.

BriaBnenne 3aBUCHUMOCTH MCKAY HCCICAYCMBIMU BCIWMYNHAMU,
OOBSICHEHHE TOJIyYEHHBIX pe3ylbTaToB M  (opMmynrpoBaHUE

BBIBOJOB C MCITIOJIB30BAHUEM HAYUYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHue BIaNeTh CHCTEMON OHMOJIOTMYECKUX 3HAHHM, KOTOpas
BKJTFOYAET: OCHOBOIOJIATAIOIINE OUOJIOTMYSCKHE TSPMHUHBI U TTIOHSTHS
(KW3Hb, KJIE€TKa, TKaHb, OpPraH, OPraHW3M, BHJ, IOIYJISIKS,
JKOCHCTEMa, OHWOIeHOo3, Ouocdepa; MeTadoNIM3M, T'OMEOCTa3,

KJICTOYHBIA ~ WMMYHUTET, OWOCHHTEe3 Oenka, OHONOIMMEpEI,




JMCKPETHOCTb, CaMOpETyJISLS, CaMOBOCIIPOM3BE/ICHME,
HACJIEACTBCHHOCTh, HW3MEHYMBOCTb, JHEPrO3aBUCHUMOCTb, POCT H
pa3BUTHE);

Ouosiornueckue Teopuu: kierouHas teopus T. IlIBanHa, M.
[lneinena, P. BupxoBa; KIOHAJIbHO-CEIEKTUBHOIO UMMYHUTETA
II. Opmux, WN.MN. MeuyHukoBa, XpPOMOCOMHasg  TEOpHUS
HacnencTBeHHocTH T. Moprana, 3akoH 3apozsliiieBoro cxojacrsa K.
bapa, sBomonmonnas teopus Y. JlapBuHa, CUHTETUYECKAsT TEOPUS
JBOJIIOLMHU, Teopus aHTponoreHesa Y. JlapeBuHa; Teopus
ouoreorieHo3a B.H. Cykauésa; yuenne H.W. BaBmiioBa o mienTpax
MHOT000pa3usi ¥ MPOUCXOXKICHUS KYJIbTYPHBIX PACTECHHM, yueHHE
A.H. CeseprioBa o0 myTsIX ¥ HallpaBJIEHUSIX 3BOJIOLNH, yueHue B.1.
Bepnazackoro — o 6uocdepe);

3aKOHBI  (€IMHOOOpa3usi  MOTOMKOB  TIEPBOTO  TOKOJICHHS,
pacileneHuss  IPU3HAKOB,  HE3aBUCUMOIO  HAacJEJOBAHMUS
npu3HakoB ['. MeHens; CLerIeHHOTro HacleJ0BaHUs IPU3HAKOB U
HapylieHus crerjenuss reHoB T. MopraHa; TroMOJIOTHYECKUX
pAnoB B HacieacTBeHHOW wu3MmeHuuBocth H.M. Basuiiosa;
reHeruueckoro pasHoBecus Jx. Xapau u B. BaiinGepra;
3apozsimeBoro cxozacrsa K. bapa; Ouorenernmueckuit 3akoH 0.
I'exkens, @. Mrosepa);

HNPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTapHOCTN);

npaBuna (MuHuMyma lO. JIuOuxa, 3KOJIOrMYECKOW MIHpPaMHUIBI
quces, 6MoMacchl U SHEPTUN);

runotesbl (koanepBaTtHoi AWM. Omapuna, nmepBuyHoro OynboHa JIx.

Xonpaeitaa, mukpochep C. Dokca, pudosuma T. Uek)

YMeHue pemiaTh MOUCKOBBIE OHMOJIOIMYECKHE 3a/a4yH; BbBISBISATH
IIPUYUHHO-CIIEACTBEHHBIE CBSI3U MEX Y HCCIIEyEMBbIMU
OMOIIOTHYECKIMU OOBEKTaMH, MPOIECCaMH M SIBICHUSMU; JIETaTh
BBIBO/IbI M IIPOTHO3bI HA OCHOBAHUH TIOJIyYE€HHBIX PE3YJIbTaTOB;

COCTaBJIATb TEHOTUIIMYECKUE CXEMBbl CKpEIIMBAHWs [UIS Pa3HbIX
TUIIOB HACJICJOBAHUS IIPU3HAKOB Yy OPraHU3MOB, COCTABIIATH CXEMBbI
MepeHoca BEIIeCTB W DJHEPrHMH B OSKOCHCTeMax (LEMM MUTaHUS,

TTUIIEBBIE CETH)

YMeHHne ycTaHaBIMBaTh B3aUMOCBSI3M MEXIYy CTPOCHUEM U
GYHKIUSMU: OPraHOMJOB, KJIETOK pa3HbIX TKAaHEW, opraHamMu M

CHUCTEMaMU OpPraHOB y PACTEHUM, KUBOTHBIX M YENOBEKa; MEXIY




TaraMu 06MeHa BCIICCTB, JTallaMM KJICTOYHOI'O 1IHMKJIAa H
KU3HCHHBIX IMKJIOB OPTaHWU3MOB; J3TalmaMH SMOPHOHAIBHOTO
pa3BUTHS; TEHOTHNOM U (peHoTUroM, (HEHOTHUIIOM H (aKTopaMu
CpCablL 06HTaHI/I$I; nponeccaMm 3BOJJIIOLNUH,; ABWXKXYIIUMU CUIIAMH
aHTPOTIOTeHE3a; KOMIIOHEHTAMU  PAa3JIMYHBIX  JKOCHUCTEM U

MPUCTIOCOOTICHUSMHU K HUM OpraHU3MOB

YMeHue BhIIENATh CyIeCTBEHHbIE TPU3HAKHU:

CTPOEHHS  BUPYCOB,  KJETOK  MPOKApHOT U  SYKapHuoT;
OJHOKJICTOYHBIX M  MHOTOKJETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeO1IeHO30B, JKOCHCTEM U OHoc(hepbl; CTPOCHHUS OPraHOB H
CUCTEM OpraHOB pAaCTeHHi, >XMBOTHBIX, YEJIOBEKa; IPOILIECCOB
KHU3HEJCATENIbHOCTH, MPOTEKAIOIIUX B OpraHU3Max pacTeHHI,
KMBOTHBIX M 4YeJOoBEeKa, OMOJOTHMYECKUX IPOLECCOB: OOMEHa
BemiecTB (MeTabonu3M), MHPOPMALUU U TPEBPALICHUS >HEPTUH,
OpoxeHus, aBTOTPOGHOTO M TeTEePOTPOPHOTO THUIIOB IHTAHMUS,
¢doTocuHTE3a M XEMOCHHTE3a, MHTO03a, MeH03a, TraMeTOreHesa,
SMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO PA3BUTHUS, PAa3MHOXKEHUS,
VMHJUBUTyaJIbHOTO pa3BUTUA opraHusma (oHTOrEHE3a),
B3aUMOJICVCTBHUS TE€HOB, IE€TE€pPO3HCa; JACHCTBUU HCKYCCTBEHHOTO
otOopa, CTaOMIM3UPYIOMIETO, [BIJKYIIETO W  Pa3phIBAIOIIETO
€CTeCTBEHHOTO OTOOpa; ajuIONaTPHYECKOr0 M CHUMIATPHUECKOTO
BUJI000PA30BaHUS; BIUSHUS ABWKYIIMX CHJI DBOJIOIHMH Ha
reHo(oH/1 MOMYJALNN; TPUCIIOCOOJIEHHOCTH OPTraHU3MOB K Cpelie
oOuTaHMs, YepeOBaHMS HAIMpPaBJICHUN 3BOJIIOIUH; KPYrOoBOpOTa

BCIICCTB U IOTOKA SHCPIrUU B 3KOCUCTEMAX

ChopMupoBaHHOCTh YMEHUS BBIACIATH CYNIECTBCHHBIC NMPU3HAKH
BHUPYCOB, KIETOK NPOKAPHUOT M DSYKAPHOT; OJHOKIETOYHBIX U
MHOT OKJICTOYHBIX OpraHnu3mMoB, BHUOOB, 6HOFCOHCHO3OB )41
HKOCUCTEM; OCOOEHHOCTH TMpoIeccoB OOMEHa BEIIeCTB U
MpeBpaIleHus] JHEPTUU B KIIETKE, (POTOCHHTE3a, TUIACTHYECKOTO H
JHEPreTUYeCKOro OoO0MeHa, XEeMOCHHTEe3a, MHTO3a, Meio3a,
OIJIOAOTBOPCHUSA, PASBUTHUA U PA3SMHOKCHHUA, WHIAUBUAYAJIBHOT'O
pa3BUTHsI OopraHm3Ma (OHTOreHes3a), OOphrOBI 3a CYyIIECTBOBAHUE,
€CTECTBEHHOro 0oTOOpa, BHUI000pa30BaHMS, MPUCITOCOOIECHHOCTH
OpraHu3MoOB K CpCac 06HTaHI/I$I, BINAHHUA KOMIIOHCHTOB 3KOCUCTECM,
AQHTPOIIOTEHHBIX W3MEHEHHH B JKOCHCTEMaX CBOCH MECTHOCTH,

KpyTroBOpOTa BEIIECTB M MPEBpaIlleHus SHEPTHH B Ouochepe




YMeHue UCIIOJIb30BATh COOTBETCTBYIOIIAE apryMEHTHI,
OMOJIOTHYECKYIO TEPMUHOJIOTHIO ¥ CHMBOJIMKY IS TOKa3aTeIbCTBA
POJICTBa  OPraHM3MOB  pa3HBIX  CHCTEMAaTHYECKUX  TPYIIIL;
B3aMOCBA3HU OpraHu3mMoB n Cpcabl OGHTaHI/IH; CAUHCTBA
YeJIOBEYECKHX pac; HEOOXOIUMOCTH 3J0pOoBOro oOpas3a >KU3HHU,
COXpaHEHUs] Pa3HOOOpasws BHIOB M DKOCHCTEM KaK YCIIOBHUS

COCYHIECTBOBAHUA MPUPOABI K UCJIOBEUCCTBA

YMeHue KpUTHYECKH OLEHUBATh WH(OpMalNi0 OHOIOrHYECKOTo
COJIepKAHUS; WHTEPIPETUPOBATH ATUYECKUE ACIEKThI
COBpEMEHHBIX  HCCIICJIOBaHM B  OHOJIOTHH,  MEIUIIMHE,
OMOTEXHOJIOTHH; pacCMaTpUBaTh IJIOOANBHBIE HKOJIOTUYECKUE
po0GJIeMbl COBPEMEHHOCTH, (POPMUPOBATH 11O OTHOLIECHUIO K HUM

COOCTBEHHYIO IMO3HIIHIO




HEPEYEHD 2JIEMEHTOB COLEPKAHUA, ITPOBEPAEMBIX
HA EI'D ITIO BUOJIOT'NA

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

buonornsa xak HayKa. JKuBBIe cUCTEMBI U KX HN3YUYCHUC

1.1

CoBpemeHHast OMOJIOTHS — KOMIUICKCHAs! HayKa. bruonornyeckne Haykn
U u3ydaemble UMHU TpoOsiembl. DyHIaMEHTAIbHbIC, MPHUKIAIHBIE U
MOVCKOBBIE HAYYHBIE UCCIICOBAHUS B OMOJIOTHH.

3HayeHue Ouojorud B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. I[Ipodeccun, cBs3aHHBIE C OHOJIOTHEH.
3HayeHHe OHOJNOTMHM B MPAKTHYECKOW JIESITEIBHOCTH 4YellOBeKa:

MEJULHE, CENbCKOM XO035UCTBE, IPOMBILUIEHHOCTH, OXpaHe IIPUPObI

1.2

JKuBble cucTemMbl Kak IpeaAMeT n3ydeHus: 6nonorun. CBONHCTBA )KUBBIX
CUCTEM: €IMHCTBO XMMHMYECKOI'O COCTaBa, JHUCKPETHOCTb W
LEJIOCTHOCTh,  CJIOKHOCTb W YHOPSAOYEHHOCTb  CTPYKTYpBHI,
OTKPBITOCTb, caMOOpraHu3alus, CaMOBOCIIPOU3BEICHUE,
pa3apakuMOCTh, U3MEHUMBOCTb, POCT U Pa3BUTHE.

YpOBHU OpraHu3alUu >KUBBIX CUCTEM: MOJICKYJISPHBIN, KIETOYHBIH,
TKaHEBBIM, OPraHU3MEHHBIN, TOMYJISIIIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreoneHotnyeckuii), 6uochepusiii. [Iporeccr, mpoucxosinme B
KHUBBIX cucTeMax. OCHOBHbIE MpU3HAKM *kHUBOro. JKu3Hp Kak (opma

CYIIIECTBOBaHMS MaTepUH

1.3

Metonsl  Ouonornyeckoil  Hayku. HaOmiomeHue, u3MepeHHe,
HKCIIEPUMEHT, CUCTEeMaTU3allus, MeTaaHanus. [loHsTre o 3aBUCUMON U
HE3aBUCUMOU MIEPEMEHHOM. [InmanupoBanue AKCIEPUMEHTA.
ITocranoBka u mnpoBepka rumnore3. HyneBas rumnore3a. Ilonarue
BBIOOPKH M €€ JOCTOBEpPHOCTh. Pa3bpoc B OMONIOTMYECKHUX ITaHHBIX.
OueHka JOCTOBEPHOCTH IMOJYYEHHBIX pe3yiabTaToB. [IpuumHb
UCKa)XEHUSI pe3yJbTaTOB JKcrepuMeHTa. [loHsATHE CTaTHCTUYECKOTro

TECTa

KneTtka kak Ononorudeckas cUCTeMa

2.1

Knerka — cTpykTypHO-(QyHKIHMOHAIbHAs €IMHUILA KUBOro. Mcropus
oTKphITUS KIeTkU. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus
(T. IIBanmn, M. Ilneiinen, P. Bupxo). OCHOBHBIE MOJOXKEHUS

COBPEMEHHOM KJIETOYHOU TEOPHH.




MeTtoabl MONEKYJISAPHOH M KIETOYHOH OHOJOTMH: MHUKPOCKOIMS,
xpomarorpadusi,  amekTpodope3,  METOJ  MEUYCHBIX  aTOMOB,

nuddepeHnmanbHoe NeHTPUYTUpoBaHNe, KYJIbTHBHPOBAHHUE KIETOK

2.2

XUMUYECKUN COCTaB KJIETKHU. Makpo-, MHKPO- u
yIABTPAaMHUKPOJIEMEHTH. Boia 1 e€ poib Kak pacTBOpUTENs, peareHTa,
ydyacTHe B CTPYKTYpUPOBAaHHHM  KJETKH,  TEIJIOPETYJISALHH.
MunepanbHble BellecTBa KIETKHU, HMX Ouonoruyeckas poib. Ponb
KaTHOHOB 1 aHMOHOB B KJIETKE.

Buonornyeckue nonumepsl. beaku. AMHHOKUCIOTHBIN cOCTaB OEIKOB.
CrpykTypsl OenkoBoii Mojekyibl. llepBuuHas cCTpykTypa Oenka,
NenTUAHAsA CBs3b. BTOpHUHas, TpeTHYHas, YETBEPTUUHAS CTPYKTYpPHI.
Henarypamms.  CpoiictBa  OenkoB.  Knaccudukanus — OENKOB.
Buonornyeckue GpyHKIMU OEIKOB.

VYrneBoasl. MoHOcaxapuabl, JUCAaxapuibl, OJUTOCaXxapuipl U
nonucaxapuapl. OOmMI T1IaH CTpoeHUuss U (PU3HKO-XUMHYECKHE
CBOICTBa yrieBo0B. buonornueckue GyHKIIMU yTIIE€BOIOB.

Jlunuasl. TunpodunbHo-ruapododHsie cBoiicTBa. Knaccuduxanms
munuaoB.  Tpurnuuepunsl,  ¢Gochonunuabl, BOCKH,  CTEPOUIBL
buonornueckue pyakmuu aunuaoB. OOmIKe CBOWCTBA OMOIOTHUECKUX
MeMOpaH —  TEKy4ecTh, CIHOCOOHOCTh K  CaMO3aMBIKAHUIO,
HOJYIIPOHHUIIAEMOCTb.

Hyxneunossie kucnorsl. JIHK un PHK. CrpoeHune HyKJIEHHOBBIX
kucior. Hyxmeorunsl. IlpuHnun xommiemeHTapHoctd. I[IpaBuiio
Yapradda. Crpykrypa JJHK — aBoitnas crimpans. MecToHaXxoXaeHUE
u Ouonornyeckne ¢ynkuuu JHK. Bunet PHK. ®ynknmmu PHK B
KJIETKE.

Ctpoenue Monekyiabl AT®. Makposprudyeckue CBS3M B MOJIEKYJE
AT®. buonormueckue  ¢ynknuun ATD.  BoccraHoBineHHbIE
nepeHocurky, ux pyHkiuu B kierke. CeksenupoBanue JTHK.
CrpyktypHast Ouonorus: OHOXMMHYECKHE U  Ouodu3nUecKue

HCCJIETIOBaHMS COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJIEKYJ

23

Tunel KIETOK: dyKapHOTHYECKass U mpokapuornueckas. CTpyKTypHO-
(GyHKIIMOHATBLHBIE 00pa30BaHUsI KICTKH.

CtpoeHue mpokapruoTHdeckoi kieTku. KinetouHas creHka 6akTepuid u
apxeil. OcoOEHHOCTH CTpPOEHHUs TeTepoTpoPHON U aBTOTPODHOI
MPOKAPUOTHYECKUX KIETOK. MECTO M POJIh MPOKAPHOT B OMOIIEHO3AX.

Ctpoenne u©  (QyHKUMOHHUPOBAHUE DYKAPUOTUYECKOM  KIIETKH.




[Lmazmarnueckas MeMOpaHa (ma3manemma). CrpykTypa
MJIa3MaTHYeCKOM  MeMOpaHBI. Tpancopt  BeliecTB yepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIN (muddy3us, obneruéHHas
nuddy3us), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora Harpwmii-
KaJINeBOTO HAcoca. DHIOIMTO3: MUHOIUTO3, (Parormuro3. DK30IHTO3.
Knerounas crenka. CTpykTypa M (QYHKUMH KJIETOYHOM CTEHKH
pactenuii, rpudoB.

IMutonnasma. Iluto3omb. IluTockeneT. JIBMXKEHHE IIMTOIIA3MBEL.
Opranounpl  kietkdn. OpHOMEMOpaHHbIE  OPraHOMJbI  KIIETKH:
supomnazmarudeckas cetb (IIIC), annmapar ['oabmku, TM30COMBI, UX
CTpoeHue U (QyHKUMHU. B3auMOCBs3b OJHOMEMOpPAaHHBIX OPraHOMJIOB
kieTkd. CTpoeHue IpaHyIsipHOro peThKyiayma. CHHTE3 pacTBOPUMBIX
O0enkoB. CUHTE3 KJIETOYHBIX MeMOpaH. [magkuii (arpaHyJspHBI)
sHJIOIIa3MaTHYecKuil petukymnyMm. CekperopHas (yHKIUsS ammapara
lNompmxu. TpaHcmopr BemecTB B KIEeTKe. Bakyoinu pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUIbI KJIETKU: MUTOXOHIPHUHU, TIACTHIBL.
Crpoenne u (QyHKUMM MUTOXOHApUH U TuiacTuia. IlepBuunsble,
BTOPUYHBIE M CIOXHBIC IJIACTUIBl (POTOCHHTE3UPYIOIIUX IYKApPHOT.
XJI0pOmIacThl, XpOMOILIACTHI, JISMKOIJIACTHI BHICIIUX PACTECHUM.
HememOpannbie  opranounsl  kineTku CTtpoeHne u  QyHKIUH
HEeMEMOpaHHBIX OPraHOUAOB KIETKH. PubGocombl. MUKpO(pMIaMEHTHI
Mpieynsle kneTkd. MukpoTpy6ouku. Knetounsiii nentp. CtpoeHue u
JIBUKEHUE JKITYTUKOB W pecHUYEK. MUKpOTPYOOUYKH LUTOIIa3MBbl.
LlenTpuronb.

SAnpo. OOGonoyka sapa, XpOMAaTHUH, KapUOIUIa3Ma, SAPBIIIKH, HX
CTpoeHWE W  (QYHKIOUH.  SpgepHBId  OENKOBBIH  MaTpPHKC.
[TpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HMHTEp(a3zHOM sifIpe.
benku xpomaTuHa — TUCTOHBI.

Kinerounbsie BxioueHusa. CpaBHUTENbHAs XapaKTEPUCTHUKA KIIETOK

AYKApUOT (PacTUTEIHHOM, )KUBOTHOM, TPUOHO)
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ACCUMUIIAINS M TUCCUMMIISILMS — JBE CTOPOHBI MeTadoian3ma. Tumbl
oOMeHa BemecTB: aBTOTPOHBIN U TeTepoTpodHBIA. YdacTue
KHCTIOpOJila B OOMEHHBIX MpoIleccax. JHepreTudeckoe obecredyeHue
KIIETKH: npeBpamesnie  AT® B 0oOMEHHBIX  TpoIleccax.

@DepMEeHTATUBHBIA XapakTep peakUuid KIETOYHOro MeTaboau3Mma.




@epMeHTBl, HUX CTPOCHME, CBOWCTBA M MEXaHHU3M JICHCTBHS.
KodepmeHTsI. Otnuumst  (QepMEHTOB  OT  HEOPraHWYECKHX
KaTaJn3aToOpOB. benku-akTuBaTopbl u OeNKU-UHTHOUTOPBI.
3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX PEAKIUNA OT Pa3TUYHBIX
(daxTopoB.

[lepBUYHBIN CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTES.
Poisp xnmopomnactoB B mporecce ¢porocuHTe3a. CBeTOBas U TEMHOBas
¢azel. [IpogykTuBHOCTE (hoTOCHHTE3a. BiusHue pa3nuyHbIX (HakTopoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaUeHue (poToCcHuHTE3A.

XEeMOCHUHTE3. PaznooGpaszue OpPraHU3MOB-X€MOCUHTETHKOB:
HUTpUUIHpYIOLTHEe OakTepuu, Kenezo0akTepuu, cepoOaKTepHH,
BOJIOPOJIHBIE OaKTepHH. 3HAaUEHUE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buabl Opoxenus. [IponykTsl OpoxkeHHS U
UX HCIIOJNIb30BAHHE YENOBEKOM. AHAa3pOOHBIE MUKPOOPTaHU3MBI Kak
00BEKTHI OMOTEXHOJIOTUHU M BO3OYIUTETN OOJIE3HEH.

AdpoOHBIE  OpraHu3Mbl.  OTambl  YHEPreTHYECKOro  OOMEHa.
[ToaroToBuTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHHE
TJTIOKO3BI.

buonornueckoe okucieHue, WIM KIETOYHOE JbIxaHue. Pomp
MHUTOXOHJAPHM B  mpomeccax  OMOJOTHMYECKOT0  OKHUCIICHUS.
[uxnmmueckue  peaknun.  OxucnutenbHoe  pocdopuaupoBaHme.
[IpeumymecTBa a3poOHOTO MyTH OOMEHA BEIIECTB Mepe]] aHAPPOOHBIM.

O} PeKTUBHOCTH IHEPreTUIECKOro 0OMeHa

2.5

Peaknum wmatpuuHoro cuHte3a. I[IpUHIMO KOMIUIEMEHTApPHOCTH B
peakuusx MaTpUYHOrO CHUHTe3a. Peamusanuss  HaciIeACTBEHHOH
nHpopmanuu. ['eHeTHYeCKHUd KOJ, €ro CBOMCTBA. TpaHCKPUIIIHS —
MaTpUYHbBIN CUHTE3 PHK. [TpunHIUTIBI TPaHCKPUIILNU:
KOMIUIEMEHTAPHOCTb,  AHTUNAPAJUIEIBHOCTh,  ACUMMETPUYHOCT.
Tpancmsauus u e€ stansl. Yuactue tpancnoptHeix PHK B OnocunTese
Oenka. YcinoBus ouocrunTtesa 6enka. KonupoBanue aMuHOKHUCIOT. Poitb
pubocoM B OnocuHTe3€e OenKa.

Opranmzanuss reHomMa Yy DPOKapuoT M JyKapuoT. Perynsauus
aKTUBHOCTH T€HOB y mpokapuot. ['unotesa omnepona (. XKaxo0, XK.
Mano). Perynsimus oOMEHHBIX MpOIECCOB B KieTke. KileTodHbIi
rOMeOCTa3s.

Bupycel — HekieTouHble (OpPMBI KM3HM M OONUTaTHBIC MApa3HTHL

CtpoeHne MNpOCTBIX M CIOXHBIX  BHUPYCOB, PETPOBUPYCOB,




6akteprodaros.
BupycHbie 3a0oneBaHusi 4elloBeKa, >KMBOTHBIX, pacteHuit. CIIN]I,

COVID-19, counanbHbie ¥ MEAUITTHCKHE TPOOIEMBI

2.6

Knerounslii nuki, ero mepuoasl u peryisnus. MaTepdaza u MuTO3.
OcoOeHHOCTH TIPOLIECCOB, MpoTekaroumx B uHTepdaze. Iloaroroska
KJIeTKu K jeneHuto. [IpecuHrernueckuii  (MOCTMUTOTHYECKUI),
CHHTETUYECKUH U TOCTCUHTETUYECKHH (MMPEMUTOTHYECKUI) TIEPUOIBI
uHTepda3bl.

Matpuunsiii cunres JAHK — perumkanus. IlpuHnune! pennukanuu
JIHK: KOMIIJIEMEHTapHOCTD, IIOJIyKOHCEPBATUBHBII CUHTES,
aHTunapauieabHocTh. Mexanusm pemmkanuu JHK. Xpomocomsl.
Crtpoenue xpoMmocom. Termomepsl u TenoMepasa. XpoMOCOMHBIN HAOOP
KJIETKH — KapUOTHUIL. JIUIIIOUIHBIN U ramionJHbIH HaOOPbl XPOMOCOM.
I'omonornuneie XxpomMocoMsl. [10710BbIE XPOMOCOMBI.

Henenne kimetkn — muto3. Cragum MHUTO3a M INPOUCXOMSIINE B HUX
npoueccbl. Tunbl MuTo3a. Kaprokunes u uutoknues. buonornueckoe
3HAQUEHUE MHTO3a. Perymsiius MHUTOTHYECKOTO IMKJIA KIETKH.
[IporpamMmMupyemast KiieTouHasi THOEIb — aromnTo3.

(DYHKHI/IOHaJ'IBHaﬂ TCHOMHKA

Opranusm kak Ouosornyeckas cuctema

3.1

OnHOKIETOUHbIE, KOJOHHUAIbHbIE, MHOTOKJIETOUYHBIE OPraHU3Mbl U
MHOTOTKaHEBbIE OPTraHU3MBI.

@opMbl  pa3MHOXKEHHUS  OPraHU3MOB: Oecrionoe  (BKITIOYAs
BEreTAaTHUBHOE) H TMOJOBOE. Buapl 0ecrmororo pa3MHOKCHHUS:
MOYKOBaHUE, CIIOPYIISIIIHS, (pparMeHTanus, KIOHUPOBAHHE.

[TonoBoe pasmHoxeHue. llonoBble KIETKH, WJIM TaMmeThl. Meio3.
Cranuun wmeiio3za. IloBenenune xpomocom B Meiose. Kpoccunrosep.
buonorunueckuid cMbIca MeKoO3a ¥ MOJIOBOrO mpolecca. Melo3 u ero
MECTO B KHU3HEHHOM LIUKJIE OPTraHU3MOB.

[IpenzaponpimeBoe pasputue. ['ameroreHe3 y KuBOTHBIX. [lojoBbie
xkene3pl. OOpazoBaHUE U Pa3BUTHE MOJIOBBIX KJIeTOK. CriepMaToreHe3 u
ooreHe3. (CrpoeHue mMOJOBBIX  KiIeTOK. OIUIOJOTBOpEHHE U
SMOpUOHAJIbHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIJIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

WunuBunyansHOoe  pasButue opraHu3mMoB  (oHrtorenes). Cramuum

sMOpHOreHe3a KUBOTHBIX (Ha mpumepe jsrymku). poGnenue. Tumb




npobnenust. OcoOeHHOCTH APOOICHHS MICKOITUTAIOIINX. 3apPOIBIIICBBIE
JUCTKU (racTpyisiuys). 3akiaka OpraHoB U TKaHEW U3 3apOJIbIIIEBBIX
JUCTKOB. B3aumHOe BiMSHME dYacTel pa3BUBAIOLIETOCS 3apoiblia
(sMOpHOHaNIbHAS MHIAYKLUS). 3aKiajKa IIaHa CTPOCHUS )KUBOTHOTO KaK
pe3yJbTaT HEpPapXUUYECKUX B3aUMOJCHCTBUM TIeHOB. BimsHue Ha
SMOPHUOHATBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYXKAIOIIEH Cpebl.
Poct u pa3Butne x«uBoTHBIX. [TocTamOpronanbHelii nepuoa. Ipsmoe u
Henpsimoe pa3ButHe. PazButue ¢ MeraMopo30M y 6€CIIO3BOHOYHBIX U
NO3BOHOYHBIX JKMBOTHBIX. bHonoruueckoe 3HaueHUE MPSIMOIO H
HEIpPsIMOTO PAa3BUTHs, WX PaCIpOCTpPaHEHHE B npupone. Tumel pocra
KUBOTHBIX. DaKTOpBl PEryJsMU pOCTa >KUBOTHBIX M YEJIOBEKA.
Craguu MOCTASMOPHOHAIBHOTO PAa3BUTUS y JKMBOTHBIX M YEJIOBEKA.
[leproapl OHTOrEHE3a UEIOBEKA.

Pa3smuoxxenue u pazputre pacteHuid. ['amerodur u copodut. Meiios
B JKM3HEHHOM IMKiIe pacteHuil. OOpa3oBaHue crop B Tpolecce
Mmeio3a. ['amerorenes y pacteHuil. OIIOJOTBOPEHHME U Ppa3BUTHE
pPacTUTENBHBIX OPraHU3MOB. J[BOIHOE OIUIOJOTBOPEHUE Y LBETKOBBIX
pactenuii. O6pa3oBaHUE U Pa3BUTHE CEMEHH. MeXaHU3Mbl PETYIISAIUN

OHTOT'CHC3a Yy paCTeHI/Iﬁ U ) KUBOTHBIX

3.2

Hcropusi CTaHOBJICHHUS W Pa3BUTHs TCHETHMKU Kak Hayku. OCHOBHBIC
FEHETUYECKUE TOHATUS M CUMBOJBL. ['OMOJOTHYHBIE XPOMOCOMBEI,
QJICNbHBIE TEHBI, ATbTCPHATUBHBIC NPHU3HAKU, JIOMHUHAHTHBIA W
pelleCCUBHBIM TMPHU3HAK, TOMO3HWIOTa, TE€TEPO3UTOTa, YUCTask JIMHUS,
rubpunbl, reHoTun, (eHorurn. OCHOBHBIE METOIbl T'€HETHUKH:

rUOPHUIOTIOTHYECKUH, IUTOJIOTMYECKUI, MOJIEKYIISIPHO-TeHETUUECKUN
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Monorubpuanoe ckperniuBanue. IlepBbiii 3akoH Menaens — 3aKoH
enuHooOpasusi  rHOpHUIOB MEepPBOro MOKOJICHUSI. [IpaBuno
JOMUHHUpOBaHUs. Btopoii 3akoH MeHnens — 3aKOH pacIlEIUICHUs
MIPU3HAKOB. [{uronorunyeckue OCHOBBI MOHOTHOPHUIHOTO
CKpeluBaHus. [ UIoTe3a 4ucTOTHl raMeT.

AHanuzupyroliee — ckpemuBaHue.  I[IpomexyTOuHBId  XapakTep

HaCJICAOBAaHUA. PaCH_IGHJIeHI/Ie HpI/ISHaKOB HpI/I HCITIOJITHOM
JIOMUHUPOBAHUH.
Jurnbpugnoe ckpemuBaHue. TpeTuil 3akoH MeHAens — 3aKoH

HE3aBUCHUMOI'0 HAcJIeIOBaHUs MNpPU3HAKOB. llUToNIOrMYecKrue OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHMSL.

CueruieHHOe HacnenoBanwe Tmpu3HakoB. Pabotrer T. Moprana.




CuenneHHoe Hacle0OBaHUE TE€HOB, HAapYyLICHHUE CLEIUIEHUS MEXKIY
reHamMu. XpOMOCOMHasl TEOpUs HACJIEICTBEHHOCTH.

I'enetuka moma. XpPOMOCOMHBIM MEXaHHM3M OIpPEAECICHUs IoJa.
AyTOocOMBI M MOJIOBBIE  XPOMOCOMBI.  ['omMorameTrHolii  u
reTeporaMeTHbIN NoJl. ['eHeTnueckas CTpyKTypa IOJIOBBIX XPOMOCOM.
HacnenoBanue Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. llneiorponuss — MHOXKECTBEHHOE
nerctBue TreHa. MHOXKECTBEHHBI aiuienu3M. Bi3amMojeilicTBue

HeaJlJIeNbHbIX FeHoB. KoMiiemenTapHocTh. Jnuctas. [lonumepus

3.4

B3anmMopeiictBue reHotuna u cpefpl npu (opMHpoBaHUH (QEHOTUTA.
W3meHunBOCTh  Npu3HaKkoB. KauyecTBEeHHblE MW KOJMYECTBEHHBIE
MPU3HAKU. BUbI N'3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJICACTBEHHAsL.
MomudukanronHas W3MEHYUBOCTh. Ponb cpembl B (OpMHPOBAHHU
MOAM(UKAIIMOHHOM  M3MEHYMBOCTH. Hopma peakuuu IpH3HaKa.
Bapuanmonsslit psin u Bapuanmonsas kpusas (B. Moranncen). ColicTBa
MOTU(PHUKAIMOHHON U3MEHUYNBOCTH.

I'enotunuueckas HU3MEHYUBOCTb. CsaoiicTBa TEHOTUITUYECKON
M3MEHYUBOCTH. BUIBI TEHOTUNIMYECKON H3MEHYMBOCTH: KOMOMHATUBHAS,
MYTallMOHHASL.

KomOuHatiBHasE W3MEHUMBOCTh. Meii03 U TMOJOBOM MPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYMBOCTH. POJTb KOMOMHATHBHOW M3MEHYMBOCTH B
CO3JIaHUY TEHETUYECKOTO Pa3HOOOpa3usl B Tpe/ieiax OJTHOTO BUIA.
MyrTanonHass U3MEHYMBOCTb. BUbI MyTaluii: r€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W WHIYLUMPOBAaHHbIE MyTaluu. SaepHbie u
nuToIUIa3Maruyeckue MyTtanud. COMaTHYECKHME U TOJIOBbIE MYTAlIUU.
[IpnuriHBl BO3HUKHOBEHMSI MyTalui. MyTareHbl M WX BIHSHHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH  MYTAllMOHHOIO  Mpolecca. 3aKOH
TOMOJIOTMYECKUX PSAAOB B HacleACTBEHHOW u3MmeHuuBoctu (H.M.

BaBI/IHOB). BHGHI[epHaH HU3MCHYHUBOCTh U HACJICACTBCHHOCTH

3.5

Kapuorun denoBexka. MexayHapoaHass mnporpaMma HCCIEAOBaHUS
FeHOMa 4YeJoBeKa. MeToapl H3yd4eHUsT TEHETHMKH  YEJIOBEKa:
TeHEeaIOTUYeCKUH, OMU3HEIIOBBIN, IUTOTEHETUICCKUH, MTOMYyISIIHOHHO-
CTaTUCTUYECKUH, MOJIEKYJISAPHO-T€HETUYECKU. CoBpemeHHOE
omnpeaeieHue TeHOTHIIA: IMOJITHOTEHOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMPOBaHUWE, B TOM uyuciae ¢ nomowpblo [IIP-ananusa.
HacnencrBennbie 3a0oneBaHus 4YeIOBEKa. | €HHbIE U XPOMOCOMHBIC

0oJIe3HU JeJIOBEKA. bonesuun C HacJIeICTBEHHOU




MPeIpacnoiOKEHHOCTbIO. 3HAYeHUE MEAMIIMHCKOW TE€HETHUKU B
NPEIOTBPALLICHUH M JIEYEHUH TeHETUYECKUX 3a00JeBaHUN YelIOBEeKa.

CTBOIOBEIE KJIIETKH

3.6

Jomectukanus nu cenekuus. 3apoXACHHUE CENEKIMH U JTIOMECTUKALHH.
VYuenne H.W. BaBunoBa o meHTpax MPOMCXOXKICHUS U MHOT00Opasus
KYJIbTYPHBIX pacTeHuil. Poib ceseknuy B CO3aHUU COPTOB PAaCTEHUN U
OpoJ1 )KMBOTHBIX. COPT, MOpPO/1a, IITAMM. 3AKOH TOMOJIOTUYECKUX PSJIOB
B HacneacTBeHHoM m3MenumBocTH H.M. BaBmiioBa, ero 3HaueHwme s
CEJNIeKIIMOHHOHN PadOTHI.

Metoap! ceneKIMOHHON paboThl. MIcKyCCTBEHHBIM 0TOOp: MacCOBBIN U
WHIUBUIYIbHBIA. DTambl KOMOWHAIIMOHHOW cejeknuu. VcmbiTanue
MPOU3BOAUTENICH O TOTOMCTBY. OTOOp 1O TEHOTHUITy C TOMOIIBIO
OLIGHKM (PEHOTHIIa MOTOMCTBA M OTOOpP MO TEHOTHIYy C IOMOIUIbIO
ananu3a JIHK.

HckyccTBEeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHON pPaboThI.
PannanmoHHbIi M1 XMMHUYECKU MyTareHe3 KaKk MCTOYHUK MyTaluid y
KyJIbTYpHBIX  (OpM  OpraHu3moB. lcmonp3oBaHWE TEHOMHOTO
pelakTHpPOBaHUS U METONOB pekoMOMHaHTHBIX JIHK nns momydenus
MCXOJIHOTO MaTepuaa sl CEJNIEKIHN.

[Tomyuenue MOJIUIUIOUIOB. BnyTtpuBHoBas THOpHUIM3ALIHSL.
bnmskoponcTBeHHOe  cKpeliuBaHue, Wi HMHOpumuHr. HeponctBeHHoe
CKpeIlMBaHWe, WIM ayTOPUOWHT. [erepo3uc ¥ €ro  MPHYHHBL
Hcnonp3oBanue rerepo3uca B cenekuud. OTaanéHHas THOpHIN3aIivs.
[Tpeononenue Gecruious MEXBUIOBBIX THOPUIOB. J{OCTIIKEHHUS CENEKIUN

pacTeHuii U 5KUBOTHBIX

3.7

OObeKThI, UCTIONIb3yeMbIe B OMOTEXHOJIOIHH, — KIETOUHbIE U TKAHEBbIE
KyJIbTYPbl, MHUKPOOPTaHHW3MblL, UX XapaKTEpUCTUKA. TpaaulimoHHAS
OMOTeXHONOTHS:  XJieOomeueHue,  MOJy4eHHUE  KHUCIOMOJIOYHBIX
MPOAYKTOB, BHHOAEIWE. MHUKpoOHoIorndeckuii cuHTe3. OOBEKTHI
MHUKPOOHOIOTHUECKUX TEXHOJIOTHH. [TpousBoacTBO Oernka,
AMUHOKHUCJIIOT ¥ BUTaMUHOB. VICKyCCTBEHHOE  OIUIOIOTBOPEHUE.
PexoHCTpyKIMS SHIEKICTOK M KIOHMPOBAaHUE JKUBOTHBIX. Meton
TPaHCIUIAHTALUH SIIEP KIETOK.

XpoMocoMHasi U TeHHasi MHKeHepusi. VICKyCCTBEHHBIM CUHTE3 IeHa U
KOHCTpyupoBanue  pexombunantHeix JIHK.  Jloctmwkenus u
MEPCIEKTUBBl XPOMOCOMHOM W TE€HHOW HWH)XEHepUuu. MeauuuHckue

OMOTEXHOJIOTHH. VcIIoIb30BaHNE CTBOJIOBEIX KIIETOK




Cucrema 1 MHOTOOOpasne OpraHMYeCcKOro MUpa

4.1

Buonornyeckoe paszHooOpasue opranuzMoB. CoBpeMeHHas cUCTEMa
opranudeckoro wmupa. IIpuHnunsl KiaccupuKaluu OpPraHU3MOB.
OCHOBHBIE CUCTEMATUUYECKNE TPYIIIIBI OPTaHNU3MOB.

OCOOCHHOCTH CTPOCHHSI M JKU3HEICSATEIBHOCTH OIHOKIETOUHBIX
OpraHU3MOB. bakrepun, apxew, OJTHOKJICTOYHBIE ~ TpHUOBI,
OJTHOKJIETOYHBIE BOAOPOCIH, Jpyrue MnpoTuctsl. KonoHuaabHbIE
OpraHu3Mbl. J[BMKEHHE OJHOKJIETOYHBIX OPTraHU3MOB: aMEOOMIHOE,
KT'YTUKOBOE, PECHHYHOE. 3allluTa y OAHOKIETOYHBIX OpPraHU3MOB.

PaznipaxxuMocTh y OJHOKIJIETOYHBIX OPraHU3MOB. TaKCUCHI

4.2

MHorokieTounble pacTeHus. B3auMOCBsI3b 4acTel MHOTOKJIETOYHOTO
opranu3ma. TkaHW, OpraHbl U CUCTEMBl OPraHOB MHOTOKJIETOYHOIO
opranu3zma. OpraHusm Kak enuHoe Inernoe. Tkanu pacteHuil. Tumbl
pacCTUTENbHBIX TKAaHEW: oOpa3oBaTenbHas, MOKPOBHAsS, MPOBOJSINAS,
OCHOBHasl, MexaHuueckas. OCOOEHHOCTH CTpoeHus, (QYHKIHA U

pAacmoJIOKEHUs TKaHEH B OpraHax pacTeHUH

4.3

BereratuBHbIe U I'eHEpaTUBHBIEC OPraHbl pacTeHU. DPYHKIUU OPIaHOB
u cuctem opraHoB. Kapkac pacteHuil. J[BUKeHHE MHOTOKIJIETOYHBIX
pacTeHuii: Tponu3Mbl U HacTHH. [lornomenne Boapl, yriIEKUCIOro ra3a
U MHUHEpPAIbHBIX BELIECTB pacTeHUsMU. J[pIXaHue pacTeHHil.
Juddy3us ra3oB yepe3 NOBEPXHOCTh KIETKU. TpaHCIIOPTHBIE CHCTEMBI
pacteHuid. Beigenenue y pacTeHuil. 3amuTa 'y MHOTOKJIETOYHBIX
pactenuid. Kyrukyna. CpenctBa macCMBHOM UM XMMHUYECKOW 3alllUTHI.
DOUTOHLIUABL.

PazgpaxxumocTs M perynsanus y OpraHusmoB. Pasgpakumocts u
peryisilivs y MHOTOKJIETOYHBIX pacTeHUuM. PocToBBIE BellecTBa M HUX

3HA4YCHUC

4.5

MHOrOKJIeTOYHEIC JKUBOTHBIC. B3aMOCBSI3b YacTel MHOTOKJIETOYHOTI'O
opranu3ma. TkaHu, Opranbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO
opranu3ma. Opranu3m Kkak enuHoe wenoe. ['omeocras. Tkanu
JKMBOTHBIX M 4Ye€I0BEKAa. THIBI JKMBOTHBIX TKaHEH: SIMTEIUAIbHAS,
COCIMHUTENIbHAS, MbIIeyHasi, HepBHas. OCOOEHHOCTH CTPOCHHS,

(GYHKLIMH 1 pacroyioKeHHs TKaHEH B OpraHax )XKUBOTHBIX U YeJIOBEKa

4.6

Opranbl U cUCTEMbl OPraHOB KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM
opranoB. Omopa Ttena opraHu3moB. CKeJeThl OJHOKIETOYHBIX U

MHOTOKJICTOYHBIX JKMBOTHBIX. Hapy>KHbII M BHYTPEHHUU CKEJET.




CtpoeHue U TUIIBI COEAMHEHMSI KOCTEH.

JIBI>KEHHE MHOTOKJIETOUHBIX JKMBOTHBIX. [luTaHue >KMBOTHBIX.
[InTaHne MO3BOHOYHBIX XUBOTHBIX. JlpIxaHue >XUBOTHBIX. KoxHOE
nbixanue. XKabepHoe 1 JIEroyHoe AbIXaHUe.

JIpIxaHue NO3BOHOYHBIX MXMBOTHBIX. OBOJIIOLIMOHHOE YCJIOKHEHUE
CTPOEHHUs JIETKUX IO3BOHOYHBIX >XKMBOTHBIX. JlpIXaTenbHas cUCTEMa
yesioBeka. MexaHu3M BEHTUJISILUY JIETKUX Y NITULl U MJIEKOIUTAOIIHX.
TpaHcnopT BenecTB y OpraHu3MoB. TpaHCIIOPT BELIECTB Y JKUBOTHBIX.
KpoBenocnas cucrema u €€ opranel. KpoBeHocHas cucrema
NIO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaieHus. DBONIOLMOHHbIE
YCIO)KHEHHSI ~ CTPOEHUST KPOBEHOCHOM  CHUCTEMBI  ITO3BOHOYHBIX
KUBOTHBIX. BblieneHne y opraHu3moB. BblieneHune y >KMBOTHBIX.
Coxkpaturenbhble Bakyosnu. Opransl BoiieneHus. CBsI3b OJOCTH TeNa
C KpOBEHOCHOM U BBIICIUTEIbHOW CHUCTEMaMH. Beigenenue vy
MO3BOHOYHBIX JKUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX KUBOTHBIX.
[TokpoBBI M UX IPOU3BOJHBIE.

PazgpaxumocTs M perysnsauus y OpraHu3MoB. Pazapaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3pakumMocTs U perysnus
Yy MHOT'OKJIETOUHBIX pacTeHui. POcTOBBIE BElIECTBA U UX 3HAUEHUE.
HepBHas cuctema u pedieKTOpHas PEryysius Y MHOTOKJIETOYHBIX
KHUBOTHBIX. HepBHas cucrema u €€ oOTAenAbl. OBOJIOLHOHHOE
YCIIO’)KHEHHE CTPOEHUSI HEPBHON CUCTEMBI Y KUBOTHBIX.

PazpaboTka  anroputmMoB M mporpamm  uid 3P QPEKTUBHON
(YHKIMOHAIHHON aHHOTAIIMM T€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB,

MeTab0JIOMOB MUKPOOPTaHU3MOB, PACTEHHI, )KUBOTHBIX U Y€JIOBEKa

OpraHu3Mm 4eloBeKa U ero 3I0pOBbE

5.1

Opranel 41 cHCTEMbI OpPraHoB uesoBeka. OTIENbl TOJIOBHOTO MoO3ra
IIO3BOHOYHBIX  JKUBOTHBIX. Peduexc u  peduekropHas  ayra.
BbesycnoBuble U ycioBHBIE pediekchl. ['ymMopanbHas peryisiuus u
SHIOKPUHHAS CUCTEMA JKUBOTHBIX U 4esoBeKa. JKene3bl SHIOKPUHHOM
CUCTEMBI U UX T'OPMOHBI. JlelicTBHE TOPMOHOB. B3auMOCBs3b HEPBHOU
W DOHIOKpUHHOM cucteM. [‘mnoramamo-rumodusapHas cuctema.

Pednexc u pednexropHas ayra. bezycinoBHble U yCIOBHBIE pedIeKChI
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3amura opraHnm3Ma OT Oone3Hei. MMMyHHas cuctema deloBeKa.
Kierounplii u  TrymMOpaJbHBII ~ MMMYHHUTET. Bpoxnéunsli,

npuoOpeTéHHbil cnenuduyecknii nMMyHUTET. Teopus KIOHAIBHO-




cesiektuBHOro uMmynutera (I1.Opnux, ®.M.bepuer, C.Tonerasa).
BocnanurensHble  OTBETHI  OpraHu3mMoB. Poinb  BpOXIEHHOTO

MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI
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KpoBeHocHast cuctema u e€ opranbl. Cepiiie, KPOBEHOCHBIE COCYTbI U

kpoBb. Kpyru kpoBooOparienus. Pabora cepana u e€ perymsmus

54

pixanue uyenoBeka. [Iud¢ys3us razoB uepe3 MOBEPXHOCTb KIIETKH.
JpixatenpHass cucTeMa 4yenoBeka. JlpIxaTenbHass MOBEPXHOCTb.

Perynsiius npixanus. JlprxatenbHbie 00bEMBI

5.5

[TnmeBapuTensbHas cucrema denoBeka. OTaensl NMUIIEBAPUTEIBLHOTO
Tpakta.  IlumesapurenbHple  kene3bl.  BHyTpumosnoctHoe U

BHYTPHUKJIETOUHOE MUIIEBapEeHUE

5.6

[TokpoBsl u ux npousBogHele. Opransl BelaeneHus. Iloukn. Ctpoenune
1 QyHKIHOHUPOBaHUE HeppoHa. DuUbTparus, CeKpenus u oopaTHOE
BCAaChIBAHME KAaK MEXaHM3MBl pabOThl OpPraHOB  BBIJICJICHUSI.

OO6pa3oBaHre MOYH y YeJIOBEKa

5.7

ﬂBI/I}KCHI/Ie JeoBeKka: MplmeyHas cucrema. CKelIeTHBIE MBIIIIbBI 1 UX

pabota. CTpoeHHE U TUIIBI COCTUHEHUS KOCTEH

Teopus 3Bomtonnu. Pazsutue »u3Hu Ha 3emiie

6.1

OpomouronHast teopusi Y. JlapBuna. I[lpeanocbuiku BO3HUKHOBEHHS
napBuHM3Ma. JKn3Hb U HayuHas aesrtenbHocTh Y. JlapBuHa.
JBuxkyue cuibl 3Bomonud BugoB mo Y. JlapBuHy (BbICOKast
WHTEHCUBHOCTh  PAa3MHOXXEHHUS  OPraHM3MOB,  HAaCJEICTBEHHAs
W3MEHYMBOCTh, 0OOphOa 3a CYIIECTBOBAaHHE, €CTECTBECHHBIM W
UCKYCCTBEHHBII 0TOOD).

Odopmnenne cuaTeTndeckoit Teopun 3Bomorun (CTI). Helirpanpaas
Teopus sBosonru. CoBpeMeHHas! BOIIOLUOHHAS OMOJIOTHs. 3HaYCHUE
SBOJIIOIIMOHHON Teopur B (OPMHUPOBAHMH €CTECTBEHHO-HAYYHOM

KapTHUHBI MUPA

6.2

[Tomynsiuys Kak 3JIEMEHTapHas €IMHHLA 3BOMIONMH. COBpEMEHHBIE
METOABl OLIEHKH T'eHETUYECKOro pa3sHooOpasust M CTPYKTYpBI
nonynsiuii. V3MeHeHHe TeHO(OHIa MOMYJSALUU KaK 3JIEMEHTAapHOE
JBOJIIOLIMOHHOE SIBJICHME. 3aKOH T'E€HETHYECKOro paBHOBecHs JIxk.
Xapnau, B. BaiinOepra.

OnemeHTapHble  (akTopbl  (ABWXKYIIME  CHJIBI)  SBOJIIOLMU.
Myranuonnsii  nponecc. KomOunatuBHas wu3MeHYMBOCTh. [lpeiid

T'€HOB — CJ'Iy‘I&fIHBIC HCHAITPABJICHHBIC M3MCHCHUA YaCTOT ajjieNie B




nonynsausax. dpdext ocHoBatens. Murpanuu. U30msmus nomysuii:
reorpadpuyeckas (mpocTpaHCTBEHHAs), Ouostornueckas
(penpoyKTHBHAS).

EcrecTBenHbIil 0TO0Op — HampaBstronii gakrop 3Bosrorun. OopMel
€CTECTBEHHOI'O orbopa: JBUKYIIHH, CTaOMIIM3UPYIOLTHH,
paspbiBatomuii (qu3pynTuBHEIHN). [TonoBoii oTOOP.
[IpucrocobIeHHOCTh OPraHU3MOB Kak pe3yibTaT MHKPOIBOJIOLHH.
Bo3HukHOBeHHE MPHUCIIOCOONEHUI y OpraHu3MoB. ApomMop¢o3bl U
yauoanantauuy. llpumepsl  mpuCOCOONIEHUH Yy — OpraHHU3MOB.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIIOIUU. M30msmus — Kimo4ueBoi (pakTop BHI00Opa3oBaHUS.
[lytn U CHOCOOBI BU000pa30BaHUS: aJJIoNaTpu4ecKoe
(reorpaduyueckoe), CUMITATPUUIECKOE (IKOJIOTHIECKOE), «MI'HOBEHHOEY
(monurutonu3anus, rudpuanzanus). JIMTENbHOCTh HBOJTIOIMOHHBIX
IIPOLIECCOB.

Mexanu3mbl HOpMUPOBAHUS OHMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp »BomOnMOHHON OuOJOrMM B pa3paboTKe HAy4YHBIX METOJOB
coxpaHeHuss OMopa3zHooOpa3usi. MUKPOIBOMIONUS H  KOIBOJIOLHUS
Napa3uToOB M UX X03s€B. MexaHu3Mbl (JOPMHUPOBAHUS YCTOHUYNBOCTH K

aHTUOMOTHKAM U CITOCOOBI O0PHOBI ¢ HEH

6.3

Metoapl u3ydeHHsT MakpodBoiioluu. [laneoHTonornyeckue MeTOoAbI
u3ydeHus sBoronuu. [lepexogusie Gopmbl U (PUITOreHETHUECKUE PSABI
OpPIaHU3MOB.

Buoreorpaduyeckue MeTo s n3yueHus sBononnu. CpaBHeHue (Giaops
u (dayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue o0mactu
3emiu. BUAbI-9HIEMUKHN U PEITUKTHI.

OMOpHOJIOTHYECKUE U CPAaBHUTEIbHO-MOP(POJIOTrMUECKUE METO/IbI
U3y4eHHUs]  OBOJIOUMHU. ['@HeTHUecKue MEXaHHU3Mbl  SBOJIIOLUHU
OHTOTEHE3a U MOSBICHHS 3BOJIONMOHHBIX HOBIIECTB. ['OMOIOrHYHBIE
U aHaJOTMYHbIE OpraHbl. PyquMeHTapHble OpraHbl M aTaBU3MBI.
MornekynsipHO-reHeTH4ecKue, OMOXMMUYECKHEe M MaTeMaTH4ecKue
METOAbl M3YYCHHUs 3BOMIONHMU. ['omonornunbie reHbl. CoBpeMeHHbBIE
METO/bI IOCTPOCHUS (PUITIOTEHETUYECKHX JIEPEBbEB.

XPOMOCOMHBIE MyTallUU U HBOJIIOLUS TEHOMOB.

OOmme 3akoHOMepHOCTH (mpaBuia) HBoitonuu. HeobOpaTtumocTh

IBOJIIOLMU. ApanTuBHas paavanus. HepaBHOMEpPHOCTH TEMIIOB




9BOJJIIOIIMH

6.4

HayuHble rUmoTes3sl NPOUCXOXKICHUS KU3HU Ha 3emie. AOuoreHes u
naHcrnepMus. JloHayuHble NPENCTaBICHHUS O 3apOXKIACHUU KU3HU
(kpeauroHn3M). ['MoTe3a MOCTOSIHHOTO CaMO3apOXKACHUS )KU3HHU U €€
onposepxkenue onbitamu @. Pemu, JI. Cnamnanuanu, JI. Ilactepa.
[IpoucxoxaeHne KU3HU U aCTPOOHOIIOTHSI.

OCHOBHBIE  3Tambl  HEOpraHW4Yeckou sBomonuu. Ilnanerapuas
(reosioruvecKasi) IBONIONHUA. XHUMHUYECKash HBOJIONHUSA. AOHOTCHHBIN
CHUHTE3 OpraHWYECKUX BeleCTB U3 Heopranuueckux. Omnbir C.
Mwmepa u I'. FOpu. OOpa3zoBaHue MOJIUMEPOB H3 MOHOMEPOB.
KoanepBarnas runore3a A.M. OmnapuHa, rumnore3a MNEPBUYHOTO
oyneona Jkx. XompgeitHa, reHeTwyeckas rumnore3a [. Mémnepa.
Pu6osumer (T. UYek) u rumoresa «vmpa PHK» V. T'mnbGepra.
®dopmupoBaHre MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIETKH.

Ucropust 3emmn 1 mMetonbl €€ m3ydeHusl. Vckomaemble OpraHMyecKue
ocratku. ['eoxpononorust u e€ mMetoapl. OTHOCUTENBHAS U a0COMIOTHAS
reoxpoHosiorus. ['eoxpoHosiornyeckasi mKaiga: 30HbI, 3pbl, NEPHUOBIL,
AIOXM.

Hauanbnbie sTanbsl oprannyeckoit sBostoruu. [losiBiaeHre u 3BOTIOLIHS
MEPBBIX KJIETOK. DBONIONHS MeTa0onn3Ma. BO3HUKHOBEHHE TEpPBHIX
skocucteM. CoOBpeMEHHBIE MHUKPOOHbIe OHOMIEHKH Kak aHaJor
nepBbix Ha 3emsie coobmiectB. CtpomaTtonuthl. [IpokapuoTsl u
3YKapHUOTBHI.

[Ipoucxoxxnenne  sykapuoT  (cumOuoreHes).  DBOJIOLHOHHOE
MpPOUCXOXKACHUE  BUPYcOB. lIpoucxokieHne  MHOTOKJIETOYHBIX
OpraHu3mMoB. BO3HUKHOBEHHME OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE JTambl dSBOJIOLMM  BBICIIMX pacTeHuil. (OCHOBHBIE
apomopho3bl pacteHuil. Breixon pacrenuid Ha cymry. [losBienue
CIIOPOBBIX PAacCTEHUN M 3aBO€BaHHE UMHU Cyliu. CeMEHHbIE PaCTECHHS.
[IpoucxoxaeHue NBETKOBBIX PACTCHUI.

OCHOBHBIE  3Tambl  HBOJIOLUMU  KUBOTHOrO  Mupa. (OCHOBHBIE
apomopdo3bl KuUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIIOB. IlepBble XOpHOBBIE IKUBOTHBIE.
JKuszup B Boje. DBOMIONNS MO3BOHOUYHBIX. [Ipoucxoxaenne ampuoOmit
u pentwini. [Ipoucxoxaenue MieKonurtarommx W nOtul. [IpuHmmn

KiroueBoro  apomopdosza.  OcBoeHHe  OECIO3BOHOYHBIMH U




MO3BOHOYHBIMU >KUBOTHBIMU CYIIIH.
PazBuTue xu3HM Ha 3emiie MO 3paM U MEPUOJIaM: apXeu, MPOTEPO30H,
majgeo30i, Me3030H, KaiiHOo30M. OOIas XapakTepHCTHKa KJIMMara u
reojorudyeckux mnpoueccoB. [losiBaeHHe M pacuBET XapaKTEPHBIX
OpraHU3MOB. YTJIe00pa30BaHUE: €r0 YCIOBHS W BIUSHUE HA Ta30BBIA
cocTaB aTMOC(EPHI.

MaccoBble BBIMUpAHUSI — DKOJIOTMUECKHE KPHU3UCHI IPOLUIOTO.
[IpyunHbl M creAacTBUS MaccoBBIX BbIMUpaHM. CoOBpeMEHHBIN

HKOJIOTHUECKUI KPU3HC, €T0 0COOEHHOCTH

6.5

Paznenst w  3amaum  anTpomosiorud. MeToabl  aHTPOIOJIOTHHU.
CraHOBJIEHHE  MPEACTaBICHUM O  TNPOUCXOXKIACHUU  YEJIOBEKa.
CoBpeMEHHbBIE HayUYHbIE TEOPHH.

CxoAcTBO uenoBeKa € JKUBOTHBIMU. CHCTEMaTHYECKOE IMOJ0KEHHUE
yenoBeka. CBUJIETENbCTBA CXOJCTBA YEIOBEKA C JKUBOTHBIMU:
CpPaBHUTEITHLHO-MOP(HOIOTHYECKHE, IMOPHUOIOTHYECKHE, (U3HOIIOTO-
Onoxumuueckue, moBeAcHueckue. OTINYUS YETOBEKa OT >KUBOTHBIX.
[IpsiMoxokI€HNE U KOMILIEKC CBA3aHHBIX C HUM MpPU3HAKOB. PazBuTie
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIIBHOM CUCTEMBI.

JBwkymue cwibl  (pakTopsl) aHTPOIOreHe3a: OHOJIOTHYECKHeE,
couuanbHeie. COOTHOLIEHHE OMOJIOIMYECKHX U COLMATbHBIX (DaKTOPOB
B aHTPOTIOTEHE3E.

OCHOBHbBIE CTaJlMd AHTPONOTeHE3a. ABCTPAJONHUTEKU — JIBYHOTHE
npeaku rojei. YemoBeK yMenbld, MEepBbIE H3TOTOBICHUS OPYIHM
Tpyaa. UenoBek NpsIMOXOISAIIMI U MEPBBIM BBIXOJ JIKOJIEH 3a MPEAEIIbl
A¢puxku.  YemoBek  reinenbOeprckuit —  oOmHMHA  Mpenox
HEaHJIEPTAIIbCKOTO YEJIOBEKa M 4YeJlOBEeKa pa3yMHOro. Yenosek
HEAHJACPTAIbCKUI KaK BHUJ JIOJIEM XOJOJHOro KiuMara. YenoBek
pPa3syMHBI COBPEMEHHOIO THIIA, JEHUCOBCKUM YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 nipenenaamu AQpuku.

DBOJIIOIMST  COBPEMEHHOTO 4enoBeka. EcrecTBeHHBIM OTOOp B
NOMyJSIIMUSIX 4eroBeka. MyTalMOHHBIA Mpolecc W MOIUMOpP(hU3M.
[lonmynsaumonHele BOMHBI, Jpeiid reHoB, murpamust u <«3dpdexT
OCHOBATEJIsH» B MOIMYJISIUSAX COBPEMEHHOTO YEIOBEKa.

UYenoseueckue pacel. [Tonstue o pace. bosbire pacel: eBporneonaHas
(eBpasuiickas), aBCTpaJIO-HETPOUTHAS (’xBaTOpHaNTBHHAsN),
MOHI0JIOM/IHAsA (a3MaTCKO-aMepuKaHcKasi). BpeMs u nmyTtu pacceneHus

yeloBeKka 1o IuiaHere. EnuHCTBO 4enoBedeckux pac. Haydnas




HECOCTOSTENILHOCTh ~ pacu3Ma. [IpucrmocoONeHHOCTh dYeloBeKa K
pa3HBIM YCJIOBHSM OKpYXaromie cpeapl. BiausHue reorpaduyeckoi

cpenbl u aperida reHoB Ha MOPQOJIOTHIO M PUZHOJIOTHUIO YETIOBEKA

DKOCHUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH

7.1

Paznensl u 3agaun sxonorun. CBsI3b SKOJIOTHH C IPYTUMH HaAyKaMH.

Metoast skonoruu. IlonmeBble HaOmOAEHUSA. OKCIEPUMEHTHl B
HKOJIOTHH: IPUPOJIHBIE U TabopaTopHble. MoIenupoBaHue B KOJIOTHH.
MOHUTOPUHT OKpY’KalOWIEeW Cpelbl: JIOKaJbHbIM, PETMOHAIBHBIN M

JI00aJIbHBIH

7.2

Oxoyiorudeckue  (GakToppl W 3aKOHOMEPHOCTH WX  JEHCTBUSL.
Knaccudukarms IKOJIOTUYECKUX (bakTopoB: abMoTHYECKHe,
OnoTHuYeCcKue, aHTponoreHHele. OOIIME 3aKOHOMEPHOCTH JAEHUCTBUS
sKkonoruueckux ¢akropos. [Ipasuio muanmyma (K. Hlnpenrens, FO.
JIubux). TomepaHTHOCTh. OBPUOUWOHTHBIE ¥  CTEHOOMOHTHBIE
OpTaHHU3MBI.

AbuoTtnueckue paxTopsl. CBeT Kak sKoorudeckuii pakrop. [eiicreue
Pa3HbIX  Y4YacTKOB  COJIHEYHOI'O  CIIEKTpa HAa  OpPraHMU3MBL
DKOJIOTUYECKHE TPYIIbl PACTEHUH M JKUBOTHBIX MO OTHOILIEHHUIO K
cBeTy. CurnanbHas poib cBeTa. PoTonepuoausm.

Temmeparypa kak skonorudeckui pakrop. JlelicTBue TemMneparypsl Ha
opranusmsl. I[loMkWiIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocThk kKak skonorudeckuii axktop. [Ipucmocobmnenust pacTeHU K
NOJJIepXKaHui0 BogHoro Oanmanca. Kiaccudukamus pacteHuit 1o
OoTHOUIeHUIO K Boje. [IpucnocoOneHust >KUBOTHBIX K HW3MEHEHUIO
BOJIHOTO peKUMa.

Cpenpl oOuTaHMsi OpraHU3MOB: BOJHAs, HAa3eMHO-BO3JyIIHas,
NOYBEHHAsl, [JIyOMHHAs TIOANOYBEHHAs, BHYTPHOPraHU3MEHHAs.
DUBNKO-XUMUYECKHE OCOOEHHOCTH Cpea  OOWUTaHHUS OpPraHU3MOB.
[TpucniocoOneHunst OpraHu3MOB K KH3HU B Pa3HBIX Cpeax.
buonornyeckue putmbl. BHenHne u BHyTpeHHHE pUTMBI. CyTOUYHBIE U
roguyHbsle pUTMBL. [IprcnocoOIeHHOCTh OpPraHUu3MOB K CE30HHBIM
M3MEHEHUSAM yCIIOBUH JKU3HMU.

JKuznennbie ¢opmbl opraHu3mMoB. [loHsiTHEe O XU3HEHHOU (opme.
Kusznennole GopMbI pacTeHHil: epeBbsi, KyCTAPHUKH, KyCTapHUYKH,

MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKHU3HEHHBIE (OPMBI




KUBOTHBIX: THAPOOHOHTHI, F€OOMOHTHI, a’3pOoOHOHTHL. OCOOEHHOCTH
CTPOCHHMS B 00pa3a )KU3HHU.

buotnueckue daktopel. Buasl OMOTHYECKMX  B3aWMOCHCTBUIA:
KOHKYPCHIIHS, XUITHUYECTBO, CUMOMO3 U ero ¢opmsel. llapasutusm,
Koomeparusi,  MyTyalam3M,  KOMMEHcamu3M  (KBapTHUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3amMoOmEUCTBHUS (TONMHMYECKHE,
dopudeckue, Gpadpudeckre). 3HaueHNE OMOTHUECKUX B3aUMOICHCTBHIA
JUTSL  CYIIECTBOBAHHSI OPraHU3MOB B cpeae oOutanus. [IpuHiun

KOHKYPEHTHOI'O UCKIJIFOUEHHUS

7.3

OKOJIOTUYECKUE XapaKTepUCTHKU nomyisiuuu. llomymaums — kak
Ouonornyeckas cucrema. Ponb HEONHOPOIHOCTH Cpefbl, GU3NIECKUX
OappepoB W OCOOEHHOCTEH OWoNoruu BUIOB B (HOPMHPOBAHUH
IIPOCTPAHCTBEHHON CTPYKTYpbl HOMyJsiivii. OCHOBHBIE IOKAa3aTENH
NOMYJISIIMM:  YUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M  I0J0Bas
CTPYKTYpa, POXAA€MOCTb, MPUPOCT, TEMII pPOCTA, CMEPTHOCTH,
MUTIpanus.

Okojnorudeckass CTpykTypa mnonyiasuuu. OILleHKa YUCIEHHOCTH
nonyisauuy. JlMHaMuKa nomyisuuu U e€ peryisauus. buornueckuit
NOTCHIMA]A NOMyJsiuuu. MoaenupoBaHue AWHAMHUKH —IOIYJISLUH.
Kpusble pocra uncieHHocTH momyssiniud. KpuBble BBIKUBAHUS.
Perynsauus 4McIeHHOCTH HOMYJSAIUI: poib (akTOPOB, 3aBUCSIINX U
HE 3aBUCSIIUX OT MJIOTHOCTH. DKOJOTMYECKHE CTPATEerHu BUIOB (I- U
K-cTparerun).

[lonsatne o006 9Kojoruyeckod HuUmeE BuAa. MecTtooOUTaHHe.
MHoromepHass mogzens dkosorndeckod Humu Jk.M. XarumHcoHa.
Pa3zmepbl skonornueckoit HumM. [loTeHnuanbHas W peaau30BaHHAS
HUIIIH.

Bun kak cucrema nonynaunid. Apeasisl BUA0B. Buibl 1 ux )KU3HEHHbIE
CTpaTeru. 3aKOHOMEPHOCTH IIOBEIEHUS M MUIpalUil >KUBOTHBIX.

buonornyeckue nHBa3zun YY>KECPOAHBIX BUIOB

7.4

CoobmmecTBa opranu3moB. buonenos u ero crpykrypa. CBs3u Mexmay
opraHu3MamMu B OHOIIEHO3e. DKOCHCTEMa KaK OTKpbITas CHCTeMa
(A.JIx. Tencnu). yHKIIMOHATBHBIE OJIOKH OPTaHU3MOB B DKOCHCTEME:
OPOAYLUEHThl, KOHCYMEHTBI, peIyleHThl. Tpodudeckue YpOBHH.
Tpodudeckue nenu u ceTu. AOGMoTudecKkue 010K dKOCUCTEM. [10UBBI
U Wikl B ’KocHcTeMax. KpyroBopoT BemiecTB M NOTOK SHEPTUU B

OKOCHUCTEME.




OcHOBHBIE TOKa3aTeIM »dSKOCHCTEMBL. buomacca u NpOAyKUUSs.
DKoornyeckre NupaMuibl Ykuces, 0MoMacchl U SHEPTUN.
HanpaBneHHble 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CYKIECCHHM.
[lepBruHbIE 1 BTOPUYHBIE CYKIIECCHM M UX MPUYMHBL. AHTPOIIOTEHHBIE
BO3/IEHCTBUS Ha CYKLIECCHHU. KnmakcHoe COOOIIIECTBO.
buopasHooOpazue u mOJHOTA KPYroBOPOTa BELIECTB — OCHOBA
YCTOMYMBOCTU COOOIIECTB.

[Ipupoausie HKOCHUCTEMBI. AHTpONOTeHHBIE HKOCHUCTEMBI.
ArposkocucrteMa. ArporeHo3. Pa3nmuuust MexIy aHTpPONOTeHHBIMH U
IPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucrembl.  OCHOBHBIE ~ KOMIIOHEHTBHI  ypOOIKOCHUCTEM.
l'opoxackas ¢nopa u dayna. CuHaHTpomM3anusi TOPOJACKOH (ayHBbL
Buonornyeckoe #  XO3SMICTBEHHOE 3HAUYEHUE Aarpo’KOCUCTEM U
ypOo3KkocucTeM.  3aKOHOMEpPHOCTH  (pOpMUpOBaHUS  OCHOBHBIX
B3aUMOJICVCTBUI OPraHU3MOB B DKOCUCTEMAX.

[lepeHoc »Hepruum W BELIECTB MEXIY CMEXHBIMH SKOCHCTEMaMH.
YCTOMYMBOCTh OPraHU3MOB, MOMYJSIMA U JKOCUCTEM B YCIOBHSX

€CTECTBEHHBIX U aHTPOITOT€HHBIX BO3JICHCTBUI

7.5

buocdepa — obmierianerapHas 060s09Kka 3eMIIH, TJ€ CYIIECTBYET HIIH
CylecTBOBasia ku3Hb. Yuenwe B.M. Bepramckoro o Owmocdepe.
Obnactu 6mocdepsl u e€ cocras. KuBoe BemecTBo OHMochepsl U €ro
byHKIMN.

3aKOHOMEPHOCTH  cymiecTBoBaHMs ~ Owocdeppl.  OcobeHHOCTH
O6uocdepsl Kak rI00abHON SKOCHCTEMBl. J[MHaMUYecKoe paBHOBECHE
B Omocdepe. KpyroBopoTbl BemeCTB M OHMOTCOXUMHUYECKUE IUKIIBI
(yrnepona, a3ora). PurMuuHoCTh siBNieHuid B Onocdepe.

3oHanbHOCTh Ouochepsl. [TonsTne o 6mome. OCHOBHBIE OMOMBI CYIITH:
TyHJIpa, XBOWHBIC Jieca, CMEIIAHHBIE U UIMPOKOJIMCTBEHHEIE Jieca,
CTENH, CaBaHHBI, TyCTHIHU, TPOITMYECKHE Jieca, BEICOKOTOphs. Kiumar,
pacTUTEIbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa ¥ (QYHKIOUS >KHBBIX CHCTEM, OIIGHKA HX PECYpPCHOTO

noTeHIMana u 6nochepHbIX GyHKIUI

7.6

DKOJOTMYECKHUE KPU3KUCHl U UX NpUYUHBI. Bo3melicTBrue yenoBeka Ha
ouocthepy. 3arpsi3HeHHME BO3AYIIHOM cpensl. OxpaHa Bo3myXa.
3arpsi3HeHUE BOAHOU cpeabl. OxpaHa BOAHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kianumara.

AHTpPONOreHHOE BO3JICUCTBUE HA PACTUTEIBHBIA U JKMUBOTHBIA MHUP.




OxpaHa PACTUTCIIBHOTO W KHBOTHOI'O MUpaA. OcHOBHEBIE MMPUHIUIIBI
oxpanbl pupozbl. Kpacueie kauru. Ocobo oxpaHseMble MPHPOIHBIE
tepputopuu (OOIIT). Borannveckne caapl ¥ 300JI0THIECKUE TTAPKH.

OcHOBHBIE MMPUHIUIIBI yCTOﬁ‘IHBOI‘O PasBUTHA YCIOBCUHECTBA U
npupoAsl. PanuonanbHOE MPUPOAOIOIB30BAHME M COXPAHEHHE

OMOJIOTMYECKOT0 pa3HOOOpa3us 3eMiin




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VI YYHEHUKA

METOIUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET
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