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MNOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma no yueOHOMY mipenmery «buonorus» (nanee - OMONOTHSA) Ha
YpOBHE CpelHero oluiero odpazoBaHusi pa3dpaboraHa Ha ocHOBe DenepalbHOIO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii deneparnuny,
OI'oC COO, Konnenuuu mpenojaBaHusi ydyeOHOro mnpeamera «buosiorus» u
OCHOBHBIX MOJIOXEHUN (penepaibHOl pabodeil mporpaMMbl BOCITUTaAHUSI.

Cornacao nonoxenusim O®I'OC COO mpodunbHbie ydyeOHBIE MPEIMETHI,
u3y4aeMble Ha YIUIYOJIEHHOM YpOBHE, SIBISIIOTCA crnocoOom auddepeHimanum
oOydeHHsI Ha YpPOBHE CpEIHEro 00Iero oOpa3oBaHHUS W MPHU3BAHBI 00ECIEYUTH
MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIMM, CpPEAHUM OOLIMM, CPEIHUM
mpoeccHoHaIbHBIM M BHICIIMM OOpa3oBaHWEM. B TO ke BpeMsi KaXIblid U3 DTHX
y4eOHBIX TPEIMETOB JOJKEH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHHE
o0pa30oBaTeIbHBIX, BOCIMTATENIbHBIX W Pa3BUBAIONIMX 3a7ay, CBSI3aHHBIX C
npodopueHTareit 00yJarmuxcs U CTUMYJIUPOBAHHEM HHTEpeca K KOHKPETHOM
00JacT HAY4YHOTO 3HAHMS, CBS3aHHOIO C OHMOJOrHeHd, MEAUIIMHOM, SKOJOTHUEH,
TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma no yue6Homy nipeamery «buonorusy na€t npeacraBieHue o Heau
U 3a/ayax u3ydyeHus ydeOHoro mpenmera «buonorus» Ha yriyol€HHOM YpOBHE,
omnpezenser o00s3areabHOe (MHBAPUAHTHOE) NPEIMETHOE COJEp)KaHHUE, €ro
CTPYKTYpUpPOBaHHE [0 pa3fenaM ¢ TeMmaMm, paclpeleieHue Mo Kiaccam,
PEKOMEHIYeT MOCJIEeI0OBATEILHOCTh M3Y4YEHUs Y4eOHOro Marepuajia ¢ ydéToM
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKKM Y4eOHOro mpoiiecca,
BO3PACTHBIX 0OCOOCHHOCTEHN 00ydaronuxcs. B mporpamme 1o 6uonoruu peaan3oBaH
MPUHIIUAT TPEEMCTBEHHOCTH C U3y4eHUEM OUOJIOTUY HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, Omaromaps dYeMy TMPOCMATPUBACTCS  HAMPABICHHOCTh  Ha
NocleAylollee pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OpPUEHTUPOBAHHBIX HA
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  DKOJIOTHYECKOTO
MBIIICHUS, TIPEJCTABICHHUH O 3I0pPOBOM 00pa3e KU3HH, Ha BOCIIUTAHUE OCPEKHOTO
OTHOIICHUS K OKpYKaroliel npupoaHoi cpene. B mporpamme mo OMOJIOTUU Takke
MMOKa3aHbl BO3MOXKHOCTH y4deOHOro mpeamera «buonorus» B pealu3aiuu
tpeboBanuiit ®I'OC COO K IUIaHMPYEeMbIM JIMYHOCTHBIM, METANPEAMETHBIM U
MpeAMETHBIM pe3yJbTaTaM 00y4eHUs U B POPMUPOBAHUHN OCHOBHBIX BUJIOB yU4€OHO-
MO3HABATEIBLHON JIEATEIbHOCTU OOYYalolUXCA MO OCBOCHHIO COJEpKaHUs
Ounosoruyeckoro o0pa3oBaHus Ha YpOBHE CpeAHEro o0Iiero o0pa3oBaHusl.

VYueOHbiit npenmer «bUoNOrus» Ha YPOBHE CPEHETO O0IIero oOpa3oBaHUs
3aBepiaeT ONOIOrnuIeckoe 00pa30BaHKE B IIKOJIC M1 OPUEHTUPOBAH Ha pacIIupEHUE
U yriayOJjeHue 3HaHu| 00yJaromuxcs 0 >KUBOM NPUPOJIe, OCHOBAX MOJIEKYIISIPHOUN U
KJIETOYHOM OMOJIOTHUU, SMOPUOJIOTUU U OMOJIOTMU Pa3BUTHUSI, TCHETUKH, CEJIEKIIUH,
OMOTEXHOJIOTHUH, IBOIIOIMOHHOTO YUCHHS U IKOJIOTHUH.



N3ydyenne yueOHoro mpeamera «buonorus» Ha yriiyOJIEGHHOM YPOBHE
OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOUIMXCA K IOCJIEAYIOIIEMY IOJy4EHUIO
OMOJIOTMYECKOTO  O0pa3oBaHMsi B  By3aX M OpraHU3alUsIX  CPEIHEro
npogeccuoHanbHOro oopasoBanusa. OCHOBY €ro COJAEpKaHUsl COCTABISAET CUCTEMA
OMONOTMYECKUX  3HAHWH, TIONYYEHHBIX TP HU3YYCHUU  OOyJArOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3AeNOB OMOJOTMU Ha YPOBHE OCHOBHOI'O
obmero obpazoBanusi, B 10—11 kimaccax 3TH 3HaHHUS MONYy4YalOT pa3Buthe. Tak,
pacuupeHbl W yriayOJeHbl OWOJOTHYECKHE 3HAaHWS O PACTCHUSAX, XUBOTHBIX,
rpubax, OakTepusx, OpPraHU3MEe YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSAX IKHU3HU,
JOTIOTHUTENIHO BKJIFOUEHbI OMOJIOTUYECKHUE CBEJICHUS PUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOphle MOXKHO HCHOJIb30BaTh KaK OPUEHTHUPBI IJIsl MOCIEIYIOIIETO
BeIOOpa mpodeccun. Bo3moxkHa Takxke HHTErpamus OMOJOTHYECKHX 3HAHHM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TMOJYYEHHBIMU OOYYAIOIIMMHUCS MPU H3YYCHHUU
bu3uKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CrtpykTypa nporpamMmbl 1o ydeOHOMY mpeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBI U 9SBOJIOIMOHHBIM TMOAXOAbI K H3YYECHUIO OHOJOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE Il AKUBBIX
CUCTEM pPa3HOI'0 YpOBHS OpraHU3alliH, YBOJIOLUN OPraHMYEeCKOro Mupa Ha 3emie,
COXpaHeHHs1 OMOJIOrMYeCcKOro pazHooOpasus miuaHeTsl. Tak, B 10 kiacce nu3yyarorces
OCHOBBI MOJICKYJIIPHOH W KIJICTOYHOM OWOJOTHHM, 3MOPHOJOTHH W OHOJOTUH
pa3BUTHS, TEHETUKN U CEJICKIUU, OMOTEXHOJOTUH M CHUHTETHUYECKOW OHMOIOTHH,
aKTyaJU3UupYyIOTCS 3HaHHA OOYdYaroIMXcsl MO OOTaHHWKE, 300JI0TMH, aHATOMUH,
¢uznonoruu venoseka. B 11 kimacce u3ydyaroTcs 3BOJIIOLIMOHHOE YY€HHUE, OCHOBBI
9KOJIOTUM U YUeHHue 0 onocdepe.

VYuebnsiii mnpeamer  «buomorws»  mpus3BaH  00ECHEYUTh  OCBOCHUE
00y4JaroIIMMUCS OMOJIOTUYECKUX TEOPHUI U 3aKOHOB, UJI€W, TPUHIIUIIOB U MPaBUJI,
JeXKaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHUU, MHOTOO0pa3sud U OCOOCHHOCTSIX KIIETKH, OpraHu3Ma, MOy,
OMOLIEH03a, SKOCUCTEMBI, O BBIIAIONINXCS HAYYHBIX JTOCTHKEHUSAX, COBPEMEHHBIX
MCCIICZIOBAHUSIX B OMOJIOTHH, MPUKIATHBIX aclieKTaX OMOJOruueckux 3HaHui. Jls
pa3BUTUS W TOJJEp)KaHUS HHTEpeca oO0ydarouuxcsi K OWOJOrMu Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOr0 Marepuaja B COACPKAHUHU MPOrpaMMBbl
10 OMOJIOTMU MPENYCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAaHOBJICHMS U Pa3BUTHS
TOW WJIM UHOM 001acTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3apYOEIKHBIX YUEHBIX
B PEIICHHE BAKHEHIIINX OMOIOTMUECKUX B SKOJOTHUECKHUX MpoOIeMm.

[enb n3yuenus: yueOHoro npeamera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBJIAJICHUE  OOYyYaIIIUMHCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHW3allid JKWUBBIX CHUCTEM pAa3HOr0 paHra W TMPUOOPETEHHE YMEHHM
UCMOJIb30BaTh ATH 3HAHUS B (POPMUPOBAHUHU MHTEpEca K OINpeneaEHHON 00JacTH



npodecCUOHANBHONW AESTENbHOCTH, CBA3aHHOW C OWOJOrMEeH, WIh K BBIOOPY
y4e0HOT0 3aBeJICHUS JIJISl TPOJOHKEHHST OMOJIOrHYECKOro 00pa30BaHMUs.

JoctwxxkeHnne uenu u3ydeHus ydeOHoro mpeamera «buosnorus» Ha
yrayOaEHHOM ypOBHE 00ECIICUMBACTCS PEIICHUEM CIIEAYIOIIMX 3a/1ay:

OCBOCHHE OOYYalOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHIETIIMIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUJIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOCHHUHM, MHOTO00pa3uh U OCOOEHHOCTSX OHOJIOTMYECKUX CHUCTeM (KJIeTKa,
OpraHu3M, MMOMYJISINs, BUJ, OMOTeoleH03, Onocdepa); 0 BHIJAIOIIUXCS OTKPBHITHIX
Y COBPEMEHHBIX HCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIMMXCSA C METOJaMH IIO3HAHUS >KUBOW TPUPOIBI:
WCCIIEIOBATEILCKUMH  METOJlaMUd  OMOJIOTUYECKHX HayK (MOJEKYISApHOH |
KJIETOYHOM OMOJIOTMH, SMOPUOIOTHH ¥ OUOJIOTMH PAa3BUTHS, TEHETUKHU U CEJIEKIIHH,
OMOTEXHOJIOTUA W CHUHTETUYCCKOW OWOJIOTHH, IIaJCOHTOJIOTUH, OKOJIOTHH);
METOJIaMH  CAMOCTOSITEIbHOTO TPOBEACHUSI OHOJOTMYECKUX UCCIEOBaHUN B
naboparopui W B npupone (HaOmMOmeHHWE, W3MEPEHHE, OKCIICPUMEHT,
MOJIETUPOBAHUE);

OBJIaJICHUE OOYYAIOIIMMHUCS  YMEHHUSIMHU: CaMOCTOATEIIbHO  HaXOIUTh,
AHATM3UPOBATh W HCIOJB30BaTh OWOJIOTHYECKYIO HH(POPMAIIUIO; TOIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OWOJOTHM ¥ COIHAIBHO-)KOHOMHUYECKHUMH U  DKOJOTHYECCKUMU
npoOyieMaMH 4eJIOBEUECTBA; OIICHMBATH IOCIEJICTBHUS CBOCH JEATEIHHOCTU TIO
OTHOILIEHUIO K OKpY)Karolled MNPUPOAHON cpele, COOCTBEHHOMY 3[I0pPOBBIO U
3I0POBbI0  OKPYKAIOIUMX JItOJIel; OOOCHOBBIBATH U COOJIIOJIaTh  MEpHI
npodunakTUKu WHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUjia MOBEICHUS B MPUPOJE U
oOecrieyeHusi 0€30MACHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYAMHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO XapaKTepa;, XapaKTepu30BaTh
COBPEMEHHBIC HAYUHBIE OTKPHITHS B 00J1aCTH OMOJIOTHY;

pa3BUTHE Y 00YHAIOIINXCSI UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH B
MpoIecce 3HAKOMCTBA C  BBIJAIOIMIMMHKCS OTKPBHITUSIMH W COBPEMEHHBIMU
UCCIIEIOBAaHUSAMHN B OHOJIOTHMH, PEUIAEMBIMU €10 MpoOJeMaMM, METOI0JIOTHel
OMOJIOTHYECKOTO MCCIICIOBAHUS, IIPOBEACHHIS YKCIIEPUMEHTAIBHBIX HCCIICTOBAHMH,
pelIeHnsl OMOJIOTUYECKUX 3a7ad, MOJCTUPOBAHMS OMOJOTHUYECKHX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE y 00YJArONMUXCsl IICHHOCTHOT'O OTHOIIEHUS K KUBOU MPHUPOC B
IIEJIOM M K OTJICJIbHBIM €€ 00bEeKTaM U SBJICHUSIM; (POPMUPOBAHHUE IKOJIOTHUECKOM,
TCHETHYECKOM IPaMOTHOCTH, 00IIIeH KYIbTYphI TOBEJACHUS B IPUPOJIC; MHTCTPAITHH
€CTECTBEHHO-HAYYHBIX 3HAHUM;



npuoOpeTeHne  OOy4aIOIMMKCS ~ KOMIIETEHTHOCTH B pallMOHAILHOM
IPUPOJIONI0JIb30BAHUH (COOITI0/IEHUE MPABUII IOBEJICHUS B IPUPO/IE, OXPaHbI BUIOB,
JKOCHUCTEM, Ouocdepsl), COXPaHEHUU COOCTBEHHOIO 3J0POBbSI U 3JI0POBbS
OKpyXarommx Joael (coOmoaeHuss Mep mnpoduiakTukd — 3a00JeBaHUM,
oOecrieueHrne O€30MAaCHOCTH KHU3HEACITETPHOCTH B YPE3BBIYANHBIX CHUTYaIlUAX
OPUPOJHOTO W  TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIOJIb30BaHMUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B TOBCETHEBHOM JKU3HU;

CO3JaHUE  YCJOBUW  JJII  OCO3HAHHOTO  BBIOOpa  OOYYAIOIIUMHUCS
VIH/INBU1yaJIbHON o0Opa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIICH
NocJenyoneMy MnpodecCHOHAIBHOMY CaMOOIPEACIICHUIO, B COOTBETCTBUU C
WHWBHUTYaJIbHBIMU UHTEPECAMH ¥ TIOTPEOHOCTSIMH PETHOHA.

OO1ee 4KMcI0 YacoB, OTBECHHBIX HA M3y4YEHHE OMOJIOTUU Ha yTiIyOJIEHHOM
YpOBHE cpeqHero ooduero oopasoBanus, coctapisieT 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIETIO).

Ot60p opraHu3allMOHHBIX (OpPM, METOAOB M CPEICTB OOYyUEeHHS OMOJIOrUU
OCYILIECTBIISIETCSl C YYETOM CreUu(PUKU €ro CoAep’KaHusl U HaIpaBICHHOCTH Ha
MPOAODKEHHE OMOJIOTHYECKOr0 00pa3oBaHUS B OpPraHM3AIUSAX  CPEIHETO
IpOo(eCCUOHANIBHOIO U BBICIIETO 00Pa30BaHU.

OO0s3aTeabHBIM YCIOBUEM MPU 00YYEHUH OMOJIOTUU HA YIITyOJIEHHOM YpOBHE
SABJIICTCA TPOBEJCHUE JTabOpaTOPHBIX U MpakTUueckux pador. Takxke ywactue
O0y4aroNMXcsi B BBIMOJHEHUH MPOEKTHBIX U y4eOHO-MCCIIEA0BATENCKUX pabdorT,
TEMaTHKa KOTOPBIX OMPEEISETCS yYUTEIeM Ha OCHOBE MMEIOIINXCS MaTepHAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBHUH.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Conepkanue mporpamMMmsbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHon utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi OMOJIOTHS — KOMIUIEKCHasi Hayka. KpaTkast uctopusi pa3BUTHS
Ouonoruu.  buonornueckue  HaAyKM M HM3y4aeMble  MMH  MPOOJIEMBL.
dyHIaMEHTalbHbIE, TPUKIAJHBIE W TOUCKOBBIE HAY4YHbIE HCCIEAOBAaHUS B
ouosnorumu.

3HaueHre OMOJIOTUU B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. I[Ipodeccun, cBsizanHple ¢ Owosorueil. 3HaueHWe OWOJOTUU B
PAaKTUYECKON JIEATEIIbHOCTH YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE MPUPOIBI.

JdeMoHCcTpanuun

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apgeii, I'. Mengens, B. 1. Bepuanckuii, 1. I1. IlaBnos, 1. 1. Meunukos, H. 1.
Basunos, H. B. Tumodee-Pecorckuit, [Ix. Yorcon, ®@. Kpuxk, /I. K. benses.

Tabmuupel u cxembl: «CBA3b OHOJOrMU C JAPYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cUCTEeMbI U X U3yYeHHE

KuBble cucTemMbl Kak mnpeaMer u3ydeHusi Ouonioruu. CBOWCTBA MKUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTAaBa, JHCKPETHOCTb W LEJIOCTHOCTb,
CIOXKHOCTh M YHOPSIIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpraHU3alHus,
CaMOBOCIIPOU3BEJACHHE, PA3IPAKUMOCTb, U3MEHYMUBOCTh, POCT U PA3BUTHE.

YpoBHM OpraHu3aldd >KUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIECTOYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, IO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(OmoreonieHoTHuecKuii), Ouocdepusiii. IIporecchl, MPOUCXOAANINE B >KUBBIX
cuctemax. OCHOBHbIE NpU3HAKU >KUBOro. JKu3Hb Kak ¢opMma CyIIeCTBOBAaHUS
Marepuu. Hayku, n3ydaromine ;KuBble CUCTEMBI Ha PA3HBIX YPOBHSIX OpraHU3aLINH.

N3ydeHnne xuBBIX cucTeM. MeToabl Omonorndeckoil Hayku. HaOmronmeHwue,
U3MEpPEHNE, IKCIIEPUMEHT, CUCTEMaTHU3alus, Metaadainus. [IoHsTre o 3aBUCUMON U
HE3aBUCUMOW mnepemMeHHOM. I[lnanupoBanme »skcnepuMeHnTa. IlocranoBka w
npoBepka rumnote3. Hynepas rumnote3a. [loHstre BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3dbpoc B Ouonornueckux pAaHHbIX. OIIEHKa JIOCTOBEPHOCTU MOJYYE€HHBIX
pe3ynbTaToB. [lpuunHbl UWCKaxkeHUsT pe3ysbTaToB JKcnepuMeHTa. [loHsaTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuipt 1 cxembl: «OCHOBHBIE TpHU3HAKU KU3HW», «buonornyeckue
cuctemel», «CBOICTBAa JKMBOW Marepum», «YPOBHM OpraHu3aluy KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJIOBEYECKOro opranusma», «buoreonenos», «buochepar, «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue: 1aboparopHoe 000pya0BaHUE ISl POBEICHHS HAOIIOACHU,
WU3MEPEHNM, SKCIIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp3oBaHME pA3IUYHBIX METOAOB IIpU
U3YYEHUH )KUBBIX CUCTEM.

Tema 3. buosiorusi KjieTKku

Krnetka — cTpykTypHO-QYHKIIMOHANbHAS €IWHHIA KUBOTO. Mcropus
oTkpeITuA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHHUS COBPEMEHHOM KJIETOYHOMI
TEOPHH.

MeTtonbl  MOJEKYJISIPHOM U KJIETOYHOM  OMOJOTMH:  MHUKPOCKOIIHS,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
LHEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanuvix
K1emok. DIEKTpoHHass MUKpockonusi. Koughokanvnasa mukpockonus. Bumanvroe
(npusicuzHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

IToptpersr: P. I'yk, A. Jleenryk, T. [lIBann, M. lllneitnen, P. Bupxos, K. M.
bap.

Tabmumer u cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHI.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaThl pacCTUTENbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IIpakTuueckass paGora «l3yueHne MeTONOB KJIETOYHOM OWOJIOTHUHU
(xpomarorpadus, snekrpodopes, mudpdepeHnHAIbEHOEe IeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumunueckass OpraHu3anms KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIIEMEHTHI.
Bopa u e€ ponb kKak pacTBOPUTEINS, PEAreHTa, YIaCTUE B CTPYKTYPUPOBAHUH KIIETKH,
TEIIOPEryISIuU. MuHepanbHbIe BEIIECTBA KJIETKU, UX OHONorudeckas poib. Poib
KaTHOHOB Y AaHMOHOB B KJIETKE.

Opranvnueckue BemlecTBa KIETKU. buonornueckue mnoauMmepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O0enkoBoil Monekysnbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUUYHAsS
cTpyktypbl. Jlenarypauus. CpoiictBa OenkoB. Kinaccudukauuss  Oenaxos.
buonornyeckue ¢pyHkiuu 0enkos. [lpuonsi.



VYrneBonbl. MoHOCaxapuabl, IUCaXapuibl, OJIMTOCaXapUIbl U TOTUCAXaPUIBL.
OO0muit mmaH CTpoeHHs U (PU3MKO-XMMHUYECKHE CBOWCTBAa  YIJIEBOJOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuaet. I'uapodunsao-ruapodobHbIe cBoOlicTBa. Kitaccudukaius JTunuios.
Tpurmuuepuasl, Qochonunuabl, BOCKU, cTepouabl. buomorndeckue ¢GyHKIUU
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHUIO, ITOITYITPOHUIIAEMOCTb.

Hyxnennosie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun komrmuiementapHoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupaib. MectoHaxoxaenue u ouosnorndyeckue ¢pynkiuu JJHK.
Buner PHK. ®yuknnu PHK B kitetke.

Crpoenne momnekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUNKU, UX (QYHKIIMHU B
KIetke. /[pyeue nyxneosuompugocgpamol (HT®). CexenupoBanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas OuoyoTHs: OMOXUMHUYECKUE U OMO(DU3NICCKUE HCCIICTOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoniekyn. Mooenuposanue
CMPYKMypsl U QYHKYUL OUOMONIEKYN U ux Komniekcos. Komnviomepnuiti ouzavin u
opeanuyeckuu cunmes OUOMOLEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

[Hoprpersr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, .
Conrep, C. Ilpy3unep.

Junarpammel: «PacrpeiesieHne XUMAYECKHUX 3JIEMEHTOB B HEXKUBOU ITPUPOLIEY,
«PacnpeneneHne XMuMHUUECKUX 3JIEMEHTOB B JKUBOU MTPUPOIEN.

Tabmumer 1 cxembl: «llepuonuueckas Tabiuila XUMUYECKHX DJIEMEHTOBY,
«CTpoeHue MoOJEeKyJbl BoAbl», «BemecTtBa B cocraBe opraHu3sMoBy», «CTpoeHue
MOJIEKYJIbl Oenika», «CTpyKTypbl OENKOBOW MOJEKYJbD», «CTpOEHHE MOJEKYI
yriaeBoJioB», «CTpoeHue MOJEKya JunuaoB», «HyKIEeuHOBBIE KHUCIOTHIY,
«Ctpoenue monexkynsl ATDO».

O6opynoBaHue: XUMUYECKas 1Mocyia 1 000pyaoBaHUE.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkun.

JlabGoparopHas padora «lccinenoBanne HyKJIEMHOBBIX KHCIIOT, BBIACICHHBIX
U3 KJIETOK PA3JIUYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 pyHKIMHU KJICTKH

Tunsl KIETOK: HJyKapuoTHYecKas M mpokapuornueckas. CTpPYKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapruoTuueckon kietku. Kinerounas crenka OakTepuii U apxeu.
OcoOEHHOCTH CTpPOEHMsI TeTepOoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

Crpoenue u GyHKIIMOHUPOBAHUE YKapHOTHUecKor KieTku. [InazmMarnyeckas
MeMmOpaHa (miazmaiemma). CTpykTypa Ijia3MaTH4eckod meMOpaHbl. TpaHcmopt
BEIIIECTB Yepe3 MIa3MaTUYecKyr0 MeMOpany: naccuBHbIN (Auddy3ust, odnerda€Hnast
muddy3us), akTUBHBIA (MEPBUYHBIMA W BTOPUYHBIA AaKTHUBHBINM TPAHCIIOPT).
[TonynponuniaeMocts MeMOpanbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHAOLUTO3:
OUHOLKTO3, (parouuto3. Dk3ounTo3. Kierounas crenka. CTpykTypa U (yHKIHH
KJIETOYHOM CTEHKH PAcTeHUid, rpuOOB.

Huronnazma. [uto3zons. [lutockener. JIBuxkeHune nuromiazMbl. OpraHouabl
kieTku. OnHOMeMOpaHHbIe OPraHOMAbI KJIETKH: 3HaomIazmaTuaeckas cetsb (J11C),
anmapatr [onbaXku, JM30COMBI, HMX CTpoeHHEe U (QyHKIUU. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPraHouI0B KieTku. CTpoeHHe TPaHyJISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunrte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyyIsipHbIN ) HAO0IIIA3MaTUIECKUA PETUKYITYM.
CekperopHas (yHkuus anmnapara ['onbmxu. Moouguxkayus Oenxkoe 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame [ oav0xcu. TpaHCHOPT BEIIECTB B
KieTke. Bakyonn pacturensHbIX KieToK. Kinerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWMJBI  KIETKH:  MHTOXOHJPHH,  IIJIACTH]BI.
Ipoucxoorcoenue mumoxonopuit u naacmud. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapaynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN M muactui. llepBuunsble,
BTOPUYHBIC U CIIOKHBIC TIACTH B (POTOCHHTE3UPYIONTUX IYKAPUOT. XJIOPOTIACTHI,
XPOMOILIACTHI, JJIEUKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranounnbl kieTku CTpoeHue M (YHKIIUH HEMEMOpPaHHBIX
OpraHOMI0B KJICTKH. Pu6ocomel. IIpomesxcymounvie Gunamenmeoi.
MuxkpodunameHTsl. Axkmunogvle Mukpoghuiamenmol. MBIIIEUHBIE  KIIETKU.
Axmunogvlie KOMNOHeHmbl HemblueyHblx Kiemok. Mukporpyoouku. Ketounsiii
neHtp. CrpoeHue U JBWKEHUE JKTYTUKOB U pecHUYEK. MHUKPOTPyOOUKH
nuTorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHMAamu U
muxpompyboukamu. MomopHnvle 6enxu.

Anpo. O6onouka sipa, XpOMAaTHH, KapUOIUIa3Ma, SAPBINIKU, UX CTPOCHUE U
¢yakuuu. SnepHblii OenkoBbli Marpukc. IIpocTpaHCTBEHHOE pacmooKEHUE
XpoMOCcOM B HUHTep(azHOM szpe. Idyxpomamuu u cemepoxpomamun. benxu
XpOMaThUHa — TUCTOHBL. /J{uHamuxa s0epHou 000104Kku 6 Mmumo3se. oepnulil
Mmpancnopm.

Krnerounsle BkimoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, Y)KUBOTHOM, TPUOHOM).

JlemoHcTpanumn



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

Tabmuubr n cxembl: «CTpo€HHE 3YKApHUOTHYECKOW KIEeTKW», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHne  pacTuTenbHOM — KIeTKm»,  «CTpoeHue
MUTOXOHAPUN», «A1po», «CTpOEeHHE MPOKAPHOTUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpPENaparbl PAacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIpENnapaTbl OaKTepHUATbHBIX KIETOK.

JlaGopaTtopHas pabora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JlabopaTopnas padora «JVccienoBaHue Iia3mMolid3a W JAEMiIa3Molid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas padora «/3yueHue IBH>KEHHS LIUTOILIA3Mbl B PACTUTEIbHBIX
KJIETKAX.

Tema 6. O0MeH BewlecTB U NPpeBpallieHHE YJHEPIrUU B KIEeTKe

AcCUMMIIALINS U AUCCUMUJISIIUS — JIBE€ CTOPOHBI MeTabomm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBIN. YdacThe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. JHEpreTuueckoe oOecrneueHue KIeTKu: mnpeBpamenue ATO B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXAaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPBl M OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEePMEHTATHUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuuHBIA CHHTE3 OPraHMYECKMX BEIIECTB B KIETKe. DOTOCHUHTES.
AHOKCcuceHHblll U OKcuceHHblll omocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
dotocunTesa. CreroBas u TeMHOBas (azbl. Pomoovixanue, Cs., Cs- u CAM-munwi
gomocunmesa. [IpogykTUBHOCTh poTOCHHTE3a. BrusiHue paznuunbix GakTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUEHUE (POTOCHHTE3A.

XeMOCHUHTES3. Paznoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUuUIUpyronme OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHa3poOHble opranu3mbl. Buael Opoxenus. I[IpogykTel OpokeHHS M HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

ABpoOHBIE OpraHU3MBbl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN TaMn. [ THKOIN3 — OECKUCIOPOAHOE PACIICTLICHUE TIIFOKO3bI.

buonornueckoe okMCiIE€HUE, WK KIETOYHOE JibIXxaHue. Poinb MUTOXOHApPUI B
npoueccax ouonorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIUTETBHOE
dbochoprmmpoBanne. Iuepeus memoparnno2o epaouenma npomonos. Cunmesz ATD:



paboma npomonuou ATD-cunmaszvl. IlpenumyinecTBa a’3poOHOTO IMYyTH OOMEHaA
BEIIECTB Mepel aHadPOOHBIM. I (HPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoOHCcTpanuu

[Moprpersr: Jdx. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DOTOCHHTE3Y», « DHEPrETHUCCKUN 00MeH», «brnocuHTe3
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTESY.

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBaHUE IJIi MPUTOTOBIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIpenapaToB.

JlaGopaTopHas padora «3ydueHre KaTaTuTUIeCKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

Jlaboparopnass paGora «UM3ydenne (¢epMEHTATUBHOTO paclICIUICHUS
NEPOKCHJIa BOAOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTtopHas pabGora «CpaBHeHHME TmpomeccoB  (OTOCHMHTE3a W
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacsencrpennast uHpopManus u peanu3anus €€ B KJIeTKe

Peakunn matpudHOoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO0 CHHTe3a. Peanuzanus HacneAcTBeHHOW MHpopManuu. ['eHeTnueckuii
KOJI, ero csoucrBa. TpaHckpunuus — wmarpuuHbld cuHte3 PHK. [lpuHummne
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsmus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTese 6emnka.
VYcnoBus OuocuHTe3a Oenka. KomupoBanwe amuuokucior. Pons pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U YKApHOT. Perynsdiusi akTUBHOCTH T€HOB y MpokKapuoT. ['umotesa
ornepona (®. XKako0, XK. Mano). MorexynsapHvle MexaHuzmvl IKCNPECCul 2eH08
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsius oOMEHHBIX
IIPOLIECCOB B KiIeTKe. KiieTouHbI romMeocTas.

Bupycsl — HekieTouHble OPMBI KU3HU U O0NHUratHble mapa3uThl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuzHeHHbI YUK
JIHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, obaxmepuogpaos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

BupycHsie 3a00neBanus 4enoBeka, )kuBoTHBIX, pactenuid. CITN]], COVID-19,
COLIMAIILHBIE ¥ MEUIIMHCKUE MTPOOIIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMpPYKMYpHbuIX buono2udyeckux dannvix. Hanomexunonozuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie hynxyuu d6enxos. Cnocobwvl 00CmMagKu 1eKkapcma.



JdeMoHCcTpanumn

IToptpetsr: H. K. Konbios, /1. 1. UBanoBCKHiA.

Tabmuubl 1 cxeMbl: «buocunTe3 Oenka», «l'enernueckuit koay, «Bupycsy,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHue MOJENIN BUPYCay.

Tema 8. 7ZKu3HeHHBIH HUKJ KJIETKH

Knerounsrii 1mukin, ero mnepuonabl u peryisius. Watepdasza um mMutos.
Oco0eHHOCTH TPOIECCOB, MpoTeKarolmux B uHTepdase. IloaroroBka KIEeTKU K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTHUYECKHI), CUHTETHYECKHU U
MOCTCUHTETUYECKHUM (MMPEMUTOTHUECKUI ) EprUoabl UHTEP(a3bl.

Marpuunbii cunre3 JJHK — perumkanumsa. Ilpuamuner perumkanyu JIHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanusm perukanun JJTHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u
TeloMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTWIl. JIUTUIOWIHBIA W
rariouHbld  HabOpbl  XpoMocoM. ['oMonoruunbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Jenenne kneTku — Muto3. CTalii MATO3a U IPOUCXOISIINE B HUX MPOLECCHI.
Tunel muto3a. Kapriokunes u uTokuHe3. bromornueckoe 3HaueHue MUTO3A.

Perynsiiius MUTOTHYECKOTO IMKIA KJIeTKU. [Iporpammupyemasi kieTodHas
rubesnpb — anomnTos.

Knerounoe simpo, xpomocombl, (yHKIIMOHAbHAsI TE€HOMUKA. MexaHuzmol
npoaugpepayuu, ougpgepenyuposku, cmapenus u eudenu xiemox. «llugposas
K1emKay — ouourngopmamuyeckue mooeniu QyHKYUOHUPOBAHUSA KIEMKU.

JlemoHcTpanuu

Tabmuupl 1 cxembl: «OKH3HEHHBIM HHMKI KIETKH», «Murtos», «CTpoeHue
xpomocom», «Permukanus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MHUTO3 B KIIETKax
KOPEIIIKa JTYKa.

JlaGoparopnas  pabora  «M3yuyeHnme  XpOMOCOM  Ha  TOTOBBIX
MUKpOTpEenapaTaxy.

JladopaTopHas padora «HabmroneHre MUTO3a B KJIeTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonornueckoe paszHooOpasue OpPraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPraHWU3MBl.

OCoOEHHOCTH CTPOCHHS U KU3ZHEIEATECIIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
Bakrepuu, apxeu, OIHOKJIETOUHBIC T'PUOBI, OJHOKIECTOYHBIE BOJOPOCIHU, APYrue
npotucthl. KojloHMaIbHBIE OpraHU3MBbl.



B3anMoOCBs3b 4acTeili MHOTOKIETOYHOTO OpraHu3ma. TKaHHW, OpraHbl U
cucTeMBI opraHoB. OpraHnsm Kak e1rHoe nenoe. I'omeocras.

Tkanu pacteHuil. TUIIbI pacTUTEIBHBIX TKAHEN: 00pa3oBaTeibHAs, IOKPOBHA,
OpoBOJsAIIasl, OCHOBHAas, MexaHuueckas. OcOOEHHOCTH CTpOeHHUs, (QYHKIUN U
PaCIONIOKEHHNS TKAHEN B OpraHax PACTEHUU.

TkaHM XKUBOTHBIX M YEJIOBEKA. TWUIbI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCAMHUTENbHAs, MbIllIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHHUs, (QYHKUUNA WU
PaCIONIOKEHHS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHblE W Te€HEpaTUBHbIE OpraHbl pacteHud. Opranbl U
CHUCTEMBI OPTraHOB KMBOTHBIX U 4enoBeKa. OYHKIIMK OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CkeneTrbl OJHOKJIETOUHBIX WU
MHOTI'OKJIETOYHBIX KUBOTHBIX. HapyxHbIl 1 BHyTpeHHU ckeneT. CTpOeHHE U TUIIbI
COEIMHEHUS KOCTEN.

JIBrokeHue  OpraHm3MoB.  [IBMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPONIM3MBI W HACTUU. J[BMKEHHE MHOTOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MbllIeuHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue oprann3Mos. IlorionieHue Boabl, yrIIeKUCIIOro ra3a U MUHEpaIbHbIX
BEIIECTB  pacreHusAMu.  [Ilutamume  KUBOTHBIX.  BHYTpHUmIOJIOCTHOE M
BHYTPUKJIETOYHOE MHUIIEBapeHue. [InTaHue MO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurensHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuil. Jprxanue >kuBoTHbIX. b dy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe npixaHue. [[prxarenbHas MOBEPXHOCTb.
XKabepHoe u nérounoe AbixaHue. J{pIxaHue MO3BOHOUYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIEFKUX IMO03BOHOYHBIX IKHUBOTHBIX.
JIpIxaTtenpHas cHUCTeMa 4YelnoBeKa. MexaHu3M BEHTWIIUMH JETKUX Yy MTHL U
MJIeKonuTaromuX. Perymsmus apixanus. JlpixareabHble 00BEMBI.

TpancnopT BEmIECTB Y OpraHu3MoB. TpaHCHOPTHBIE CHCTEMBI PACTEHUMU.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHass cucrtemMa u €€ OpraHsl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpamieHus. IBOJIOLHOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CHCTEMbl MO3BOHOYHBIX JKMBOTHBIX. PaboTta
cepana v e€ peryisaius.

Brinenenue y opranu3moB. Beienenue y pacteHnii. Beinenenne y )KUBOTHBIX.
Cokparutenbablie Bakyonu. Opranbl BbiaeneHus. @OuibTpanus, CceKpeuus u
oOpaTHOE BCACHIBAHME KaK MEXaHU3Mbl pa0OThl OpPraHoB BbiAelieHUd. CBA3b
MOJIOCTA TeJa C KPOBEHOCHOM M BBIJACIUTEILHOM CUCTEMaMU. BrbiaenieHue y



MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u GyHKIHOHUPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OaKkTepuil ¥ LUCTHI IPOCTENIINX. 3alIUTa Yy MHOTOKJIETOUHbIX pacTeHui. KyTtukyna.
CpencrBa MacCUBHOM M XUMUYECKOM 3aIUThI. OUTOHLIUIBI.

3ammTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hedl. UMMyHHas cucrema udenoBeka. KiueTouHblil u
TYMOPAJIbHBIA MUMMYHHUTET. BpOXIEHHBIH M NpUOOPETEHHBIN crenupuIecKuit
UMMYHUTET. Teopusi KIOHabHO-celleKTUBHOro ummynutera (I1. Opmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxxumocts ®  perymsaums |y opraHu3moB. Pazgpaxumocts y
OJITHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3ipaxumMocCTp U peryisius y paCTeHUM.
PocroBeie BemecTBa U X 3HaYCHHUE.

HepBHast cuctema u peduekTopHas peryisiusi y >KMBOTHbIX. HepBHas
cCUCTEMA U €€ OTAEIIbl. DBOIIOIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOW CUCTEMBI Y
AKUBOTHBIX. OTHENBl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKHUBOTHBIX. Peduexc wu
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
JKene3pl 3HIOKPUHHOW CUCTEMBI U UX TOPMOHBI. [[elicTBrEe TOpMOHOB. B3auMocCBsi3b
HEPBHOW U SHJIOKPUHHOU cucTeM. [ mnoranamo-runodpusapHas cucrema.

JemoHcTpanuu

IToprper: W. I1. [1aBnos.

Tabmuuper 1 cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany, «bakrepunm», «lIpocreitmmey, «OpraHbl IIBETKOBBIX PACTEHUN,
«CucreMbl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHre JHCTOBOM IUIACTUHKNY, «TKaHU >KMBOTHBIX», «CKENET YelOBEKay,
«ITumeBapurenpHass cucreMa», «KpoBeHOcHass cucrema», «/lpixarenpHas

CHUCTEMAY, «Hepnas CUCTEMAY, «Koxa», «MpImeyuHast CUCTEMAY,
«BplaenurenbHas CHUCTEMa», «IJHAOKpPUHHAs cucTeMa», «CTPOCHHE MBIIILbD),
«Mmmynuter»,  «KumeuHnonomoctHeie», «CxemMa  NUTAHUS  PACTEHUI,

«KpoBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHHUE THUAPHBI»,
«CtpoeHune 1uiaHapun», «BHYTpEeHHEE CTpPOEHHE IOXKIEBOro 4epss», «HepBHas
cuctema poid», «HepBHas cucrema sarymkw», «HepBHas — cucrema
npecMmbikatonuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MJIeKONUTaroumx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpPOIpPENaparbl OJHOKIETOYHBIX
OpPraHuM3MOB, MHKpPONpEnaparbl TKaHEW, pPaKOBUHBI MOJIJIIOCKOB, KOJUIEKIHH



HACEKOMBIX, UTJIOKOXKHX, >KMBBIE JK3EMIUISIPbl KOMHATHBIX PAacTeHH, repOapuu
pacTeHMil pa3HbIX OTJEJIOB, BIAXHBIE IPEMAPaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
00opy0BaHHe JIsl IEMOHCTPAIMU TOYBEHHOI'O U BO3AYLUIHOI'O MUTAHUS PACTEHU,
paciernyieHus KpaxMaia u 0elnKoB 1oJ AelcTBUeM (epMEHTOB, 00OOPYIOBaHUE JIJIS
JEMOHCTPALMU OIBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma
JBIXaTEJIbHBIX IBH)KEHHM, MOJEIH F'OJIOBHOIO MO3ra PAa3JIMYHbIX )KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3yyeHue TKaHEH KUBOTHBIX).

JlaboparopHas padora «/3ydeHnue opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. Pa3mHoOkeHHe U pa3BUTHE OPTaHU3M OB

®opMbl pa3MHOXKEHHUST OpraHU3MOB: Oecrosioe (BKIIOYash BEreTaTUBHOE) U
nosoBoe. Buael  Oecronoro  pa3MHOXKEHUS:  MOYKOBaHUE,  CIOPYJIALIMS,
(dparmeHTanys, KIOHUPOBAHHUE.

[TonoBoe pasmHoxkeHue. llonoBble kneTkn, win ramerel. Meho3. Craguu
Mmeno3a. [loBegenne xpomocom B Menose. Kpoccunrosep. bruonornyeckuii CMbICI
M€i03a M TMOJIOBOrO mpoiecca. Melo3 W ero MecTo B JKA3HEHHOM IUKIIE
OpPraHU3MOB.

[Ipen3apoasieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [I0n0BBIE KeEIe3bl.
OOpazoBaHue U pa3BUTHUE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHNE M SMOpHUOHANBHOE pa3BUTHE KHUBOTHBIX. CHOCOOBI
OILTOJIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOJIOTHUS — HayKa
0 Pa3BUTUHU OpPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HLIX NPOOIEM IMOPUOTOSUL.
Konyenyus mopgocenoe u mooderu mopghocenesa. Cramun >MOpUOTeHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). JpoOnenume. Tumbl  npobiieHus.
Jlemepmunuposannoe u Hedepmunupoeéannoe Opoonenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIOMUX. 3apOAbIIIEBbIE JUCTKU
(racTpymsinus). 3aKiazKka OpraHoB M TKAHEH U3 3apOBIILIEBBIX JIUCTKOB. B3anmHoe
BIMSHUE YacTe pa3BUBAIOLIErocs 3apojbliia (d3MOpUOHANbHAS WHIYKIUSA).
3akiazKa TIJIaHA CTPOEHUsT HKUBOTHOTO Kak pe3yibTaT HEepapXHueCKUX
B3aUMOJICHCTBUI TEHOB. BiusHue Ha 53MOpPHOHAILHOE pa3BUTHE Pa3IUUYHBIX
(aKkTOpPOB OKPY’KAIOLLEH CPEIBI.

Poct u passutrue xuBOTHbIX. [locTamMOpuoHanbHblii nepuon. Ilpsmoe u
HernpsiMoe pa3BuTue. Pa3zButue ¢ meramopdo3oM |y O€ClO3BOHOYHBIX H
NO3BOHOYHBIX >KMBOTHBIX. DHONOrMueckoe 3HAYE€HHWE MNPSAMOrO0 M HENPSMOro
pa3BUTHSI, UX PACIPOCTPaHEHHUE B Mpupoje. Tuibl pocra >KMBOTHBIX. PaKTOPbI
PEryJsiiuU POCTa KUBOTHBIX U uenoBeka. CTaguu mocTIMOPUOHAIBHOTO Pa3BUTHS



y )KUBOTHBIX U yenoBeKa. [lepronbl oHTOrenes3a yenopeka. CTapeHHe U CMEPTh KaK
OMOJIOTUYECKUE MTPOLIECCHI.

Pa3smHoxxenne u pazButue pacteHuil. I'ameropur u crnopodut. Meiio3 B
KU3HEHHOM IuKJIIe pacteHuit. OOpa3zoBaHue Criop B npoiiecce Meios3a. ['amerorenes
y pactrenui. OIIOAOTBOPEHNE U PA3BUTUE PACTUTEIIBHBIX OPraHuW3MOB. J[BoWHOE
OILIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHW3MBbI PETYIISIMN OHTOT€HE3a Y PACTEHUHN U )KUBOTHBIX.

JemoHcTpanun

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

Tabmuupl U cxembl: «BereratuBHoe pa3sMHOkeHUE», «Tumbl Oecrmoaoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAb», «Pa3MHOXKEHUE HBIJICHBDY,
«PasmHoxkeHue runpel», «Meito3y, «Xpomocombl», «['amerorenes», «CTpoeHue
SAMIEKIIETKH U criepMaro3ouna», «OCHOBHBIE CTaauM OHTOreHesa», «lIpsmoe u
HENpsiMOe  pa3BUTHE», «Pa3BUTHE MaWCKOro Kyka», «Pa3Buthe capanumy,
«Pa3zBuTne mArymku», «/{BOMHOE OIJIONOTBOPEHHUE Y LIBETKOBBIX PACTCHUN»,
«CTpoeHue CeMsiH OJTHOJOJIbHBIX U ABYAOJBHBIX pacTeHU», « KU3HEHHBIA UK
MOPCKOM KanmyCTh», « KU3HEHHBIA [IUKI MXa», « KM3HEHHBIN [IUKJI TATOPOTHUKAY,
«KM3HEHHBIN LIUKII COCHBI.

OOopynoBaHue: CBETOBOW MHUKPOCKON, MHUKpOMNpENapaThl SIHLUEKIETOK U
CIIEpMAaTO30MI0B, MOAENb «LIMKIT pa3BUTHS JATYILIKWY.

JlaboparopHas padora «l3ydeHue CTpOEHHUS TMOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOIIpEnapaTax.

IlpakTuyeckas padora «BbIsIBICHHE MPU3HAKOB CXOJICTBA 3apOAbIIIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTropnas pabora «CrpoeHHe OpPraHoB Pa3MHOMXEHHS BBICIIUX
pacTeHUn».

Tema 11. I'eHeruka — Hayka 0 HaCJeICTBEHHOCTHM U H3MEHYHMBOCTH
OpPraHn3MoB

HcTopus cTaHOBJIEHUS U pa3BUTHSI TeHETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHM I'€HETHKHU.
Pa6oter H. K. KonsioBa, H. . BaBuiosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MTOHSATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTEPHATUBHBIE MPU3HAKU, AOMHWHAHTHBIA U PELECCUBHBIM
MPU3HAK, TOMO3UTOTAa, T€TEPO3UT0Ta, YUCTAs TUHUSA, TUOPUIbI, TEHOTHUII, (PEHOTHII.
OcCHOBHBIE ~ METOJBI ~ TECHETUKH:  THOPUIOIOTUYECKHM,  IMTOJIOTHYECKUH,
MOJIEKYJISPHO-TEHETUYECKU .

JlemoHcTpanuu



IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. @unmunuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuiel u cxembl: «MeTobl TeHETUKINY, «CXeMbI CKPEITUBAHU .

JlaGopaTtopuass padora «Jlpo3oduina Kak OOBEKT T'E€HETUUYECKUX

VICCIICIOBAHUI».
Tema 12. 3aK0HOMEePHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnens — 3aKoH

ennHOo00pasusi THOPUOB TIepBOro MokosieHus. [IpaBuino nomunupoBanus. Bropoit
3aKk0OH MeHaens — 3aKOH pAaclIeIUICHWs NPHU3HAKOB. LlUuToormyeckre OCHOBBI
MOHOTHOPHIHOTO CKpeUIMBaHus. | uloTe3a YucToThl raMeT.

AHanmuzupymoniee ckpelmuBanue. [[pomexxyTouHblil XapakTep Haciaea0BaHMs.
Pacuienienre npu3HakoB IPU HEMOJIHOM JIOMUHUPOBAHHH.

JlurnbpuaHoe ckpemuBanue. TpeTuil 3akoH MeHenst — 3aKOH He3aBUCUMOTO
Hacyen0BaHus pu3HakoB. Lluronoruyeckue OCHOBBI AUTUOPUAHOTO CKPEIIMBAHMUS.

CuerieHHoe HacienoBaHue npusHakoB. Paborel T. Moprana. CuerieHHoe
HACJIEJOBAaHUE T'€HOB, HAPYLICHHWE CLEIUICHHS MEXAY TeHaMH. XPOMOCOMHas
TEOPHsI HACIIEACTBEHHOCTH.

['eneTnka nosa. XpoOMOCOMHBIM MEXaHU3M ONPENEICHHS N0JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHnlii U rereporaMeTHeii mois. ['eHerudeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanmue npu3HaKoB, CUEIUIEHHBIX C TIOJIOM.

I'enorun kak uenoctHas cucreMa. [mernorponuss — MHOXKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoJencTBHE HEaJUICIbHBIX TE€HOB.
Komnnementaprocts. Onucras. [Toaumepusi.

I'eHeTYECKMI KOHTPOJIb PA3BUTHS PACTEHHH, )KUBOTHBIX U YEIIOBEKA, a TAKKE
(GU3MONIOrMYECKUX  MPOLECCOB, TMOBEACHUS W KOTHUTHUBHBIX  (DYHKIUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH
— Tapa3uT» U «XO35IUH — MHUKpPOOHMOMY». ['€HeTHYecKue acmeKThl KOHTPOJS U
U3MEHEHHS HACJIeJICTBEHHON MH(OPMAIIMK B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JleMoHCcTpanuu

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

Tabmuuer u cxembl: «llepBbiii 1 BTOpol 3aKoHbI Menaenss», « TpeTuil 3akoH
Mengens», «AHAUM3UPYIOIIEE CKpelnBaHue», «HemomHoe aOMUHHpPOBAHUEY,
«CuernsieHHOe HacJieJOBaHWE TMPU3HAKOB Y Jpo30uiibl», «l'eHeTuka Imoay,
«Kapuotun uenoBeka», «Kapuorun apozoduney, «Kapuotunm nOTHIBD,
«MHOXECTBEHHBIHN anjienu3M», «B3anumMoielicTBIE T€HOBY.

O6opynoBanue: MojAeNb i JAEMOHCTpallMM 3aKOHOB  €IMHOOOpa3us
rUOpUJIOB TIEPBOTO TOKOJIEHUS M PACUIENJICHUs MPU3HAKOB, MOJETb IS
JEMOHCTpPAllMd 3aKOHAa HE3aBHUCUMOIO HACJIEIOBAaHUS IPU3HAKOB, MOJAENb JJIs



JEMOHCTpAlMU CUEIJIEHHOTO HACJIENOBaHUs IPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpemnapart: «/po3odunar.

IIpakTnueckas paGora «lI3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(PHIBDY.

IIpakTnueckas  padora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIIHOTO
CKpEIIUBAHUS Y IPO30(PIIBDY.

Tema 13. 3aKkoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopelictBue reHoTUNa U cpelabl npu  (popMupoBaHuu ¢GEHOTHIIA.
N3meHunBOCTh NpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKU. BUabl
W3MEHYMBOCTU: HEHACJIEICTBEHHAA U HACJIEICTBEHHAS.

MonmudukannonHas HW3MEHYHBOCTb. Pomb cpeapl B (GOpMHUPOBAHUU
Moau(pukaoHHOM u3MeHunBocTH. Hopma peakiuu npusHaka. BapuannoHHbBIN
psan u BapuanmoHHass kpuBas (B. Horanncen). CpoiictBa MoaupUKAIIMOHHON
W3MEHYUBOCTH.

['enoTMnMUecKass N3MEHYMBOCTh. CBOKMCTBA T€HOTUITUYECKON N3MEHUYHUBOCTH.
Buapl reHOTUTTHYECKON W3MEHUYNBOCTH: KOMOWHATUBHAS, MyTaIlMOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTb. Mei03 M TOJIOBOM MpoliecC — OCHOBA
KOMOWHATUBHON U3MEHUUBOCTU. POJIb KOMOMHATUBHOM U3MEHYUBOCTH B CO3/IaHUH
T€HETUYECKOr0o pa3HO0Opa3us B Mpeiesiax OAHOro BUAA.

MyrauroHHass W3MEHUYMBOCTb. Buabl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIUPOBAHHBIE MyTauWu. SnaepHele U
qUTOIIa3MaTndeckue Mytanuu. CoOMaTU4ecKue W MOJIOBble MyTanuu. [IpyuduHbI
BO3HMKHOBEHUs MyTauuMi. MyTareHbl W WX BIHMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O Mpolecca. 3aKOH TOMOJOTMYECKUX PSJIOB B
HacieacTBeHHod u3MmeHuuBocTH (H.M. BaBuno). BHesinepHass M3BMEHYMBOCTH U
HACJIEACTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, PpOJb  DdNUSEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JleMoHCcTpanumn

[loprpersr: I'. ne @pus, B. Moranncen, H. Y. Basunos.

Tabmuet u cxembl:  «Buasl  u3MeHuuBOCTHY, «MonudukanronHas
W3MEHYUBOCTBY, «KomOuHaTuBHAs W3MEHUYMBOCTB, «Metio3y,
«OmnogorBopeHue», «I'enernueckue 3a00JieBaHUA YeloBeKay, « Buapl mytanmii».

O6opynoBaHue: *KUBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTCHHM,
pUCYHKH ((poTorpadun) )KMBOTHBIX C PA3IMYHBIMU BUJIAMHA U3MEHUYHBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MoAu(UKAIMOHHON H3MEHUMBOCTH. llocTpoeHune BapuallMOHHOTO psiga |
BapUALIMOHHON KPUBOW.



IIpakTnueckas padora «Myramuu y Jpo3oduiasl  (HA TOTOBBIX
MUKpOIIpenapaTax)».

Tema 14. I'eHeTuka 4es0BeKa

Kapuorun uemoBeka. MexayHapoaHas Iporpamma HCCIEAOBAHUS I€HOMa
YyelnoBeKa.  MeTonbl  HM3Y4eHUsT TEHETMKM  YEJlOBEKA:  I€HEAJIOIM4YECKHM,
OIM3HEIOBLIN, LIMTOT€HETUYECKUM, MTOIMYJISALIMOHHO -CTATU CTUYECKU U,
MOJIEKYJIIPHO-TEHETUYECKUH. CoBpeMeHHOE OIpeesICHUE TEHOTUIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[111P-ananmu3a. HacnencrBenHble 3a00JieBaHus deloBeKa. | €HHBIE U XPOMOCOMHBIC
0onie3Hn 4yenoBeka. boJle3HH C HAcIEACTBEHHON MPelpacnoyioK€HHOCTHIO.
3HaueHHE MEAMIIMHCKON T'€HETHKU B NMPEIOTBPALLECHUN U JEUEHUU I'€HETUYECKHX
3a0oneBaHUil ueroBeKka. MenuKo-TeHeTUYeCKoe KOHCYIbTupoBaHue. CTBOJIOBbBIE
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». DTUYECKHUE ACIIEKThl MCCIECIOBAHUN B
o0JacTh peJaKTUPOBAaHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue ¢akTOpbl TOBBIIICHHOW YYBCTBUTEIBHOCTH YENOBEKa K
Gu3nYECKOMY M XMMHUYECKOMY 3arps3HEHHUIO OKpYyKaromel cpefpl. I 'eneTnueckas
MIPEAPACTIONOKEHHOCTD YEJI0BEKA K MTATOJIOT HsIM.

JlemoHcTpanuun

Tabmuuer u cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHUs T€HETUKH
qenoBekay, «I eHeTnueckue 3a00J1€BaHUS YETIOBEKaY.

IIpakTuyeckas padora «COCTaBJICHHE U aHAIN3 POJOCIOBHON.

Tema 15. Cennekuusi Opranu3MoB

JlomecTrkanus v cenekums. 3apoKICHHUE CENEKIUH U TOMECTUKALNN. YUECHHE
H. . BaBunoBa o LleHTpax NpoOHCXOXAECHHS W MHOrooOpas3usi KyJbTYpPHBIX
pactenuii. Ponb cenekuuu B CO3JaHUK COPTOB PACTEHUH U MOPOJI KUBOTHBIX. COpT,
nopoza, MTaMM. 3aKOH TOMOJIOTHYECKUX PAJIOB B HACIEICTBEHHON U3MEHUYUBOCTH
H. 1. BaBunona, ero 3HaueHue AJis CEJICKIIMOHHON pabOTHI.

Metoapl cenekuoHHON paboThl. VckyccTBeHHBI OTOOpP: MaccOBBIM U
WHIMBUAYaTbHBIN. Otanbl  KOMOMHAIIMOHHOM  cenekuuu.  McnbiTanue
Mpou3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLEHKHU
¢deHoTHIa MOTOMCTBA ¥ OTOOP IO T€HOTUNY € moMolbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJA  CEJCKIIMOHHOW  paOoThI.
PannanmoHHbIN M XMMUUYECKUH MyTareHe3 Kak NCTOYHUK MYTallUMi y KyJbTYPHBIX
¢opm opranuzmoB. lcnonb3oBaHHEe T€HOMHOIO pEIAKTUPOBAHUS U METOIOB
pexomOuHaHTHBIX JIHK /1 mony4yeHus: nCX0HOr 0 Marepuaa Jijisi CENeKIUU.

Ilony4yenue IIOJINTUIONIOB. Bnyrpusunosas ruOpuan3anms.
bmuskopoacTBeHHOE — cKkpeliMBaHue, WM UHOpuAMHT.  HepoacTBeHHOe
CKpElIMBaHUe, WM ayrOpuauHr. I'erepo3uc U ero mnpuuuHbl. Mcmnosb3oBaHue
rerepo3uca B cenekuuu. OtnanéuHas rudpuausauus. llpeomonenue Oecrionus



MEXBUOBBIX THOPUAOB. JIOCTUKEHHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enénast
DesooOYUAY.

CoxpaHeHue 1 N3y4eHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
IUKUX poAWYel AJi CO3AaHUsI HOBBIX COPTOB U TMOPUIIOB CEJIbCKOXO3SHCTBEHHBIX
KyJIbTYp. H3yuenue, coxpaumenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBbIX  HCUBOMHLIX 6 YENAX VIYUUIeHUS]
CYWecmeyowux U co30aHus HOBbIX NOPOO, TUHUU U KPOCCO8, 8 MOM Uucie C
NpUMEHEHUEM COBPEMEHHBIX Memo008 HAYYHbIX UCCLe008AHULL, Nepedo8blx uoell u
NnepCcnekKmuHbIX MexXHOI02UM.

JlemoHcTpanuu

Iloprpers: H. M. Basunos, 1. B. Munuypun, I'. JI. Kapneuenxo, II. IL
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiet u cxembl: «LleHTpbl MPOUCXOKACHUS U MHOT000pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSIOB B HACIEACTBEHHON W3MEHUYMBOCTH,
«Mertoapl cenexuun», «OtnanéuHas rudbpuanzanus», «Myrarenesy.

JlaGoparopHas padora «l3ydeHue copToB KyJIBTYPHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlabGoparopHasi padora «/3yueHrue METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHnID».

Ikekypeusi «OCHOBHBIE METOABI U JOCTHIXKCHMSI CEJICKIIMW pPACTCHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIMIO, IIJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1abOpaTOpHIO
arpOYHUBEPCUTETA WM HAYYHOT'O LICHTPA)».

Tema 16. buorexHo/0rust U CHHTETHYE€CKast OUOJIOT Ul

OOBeKTbI, HCHONb3yeMble B OHMOTEXHOJOTHMH, — KIETOYHbIE M TKaHEBBIC
KYJIbTYPHI, MUKPOOPTaHU3MBl, 170:¢ XapaKTEepUCTHUKA. TpanumonHas
OMOTEXHONOTUA:  XJIEOOMEUEHUE, TMONyYeHHE KHUCIOMOJIOYHBIX  IMPOJYKTOB,
BUHOMENUe. Mukpoouoioruueckuii cuHTe3. OOBEKTHl MHKPOOHOIOrMYECKUX
TexHonorui. [IponusBoacTBo Genka, aMUHOKUCIIOT M BUTAMUHOB.

Coznanue TEXHONOTMH M MHCTPYMEHTOB ILIEJICHAIIPABICHHOIO MU3MEHEHHUS H
KOHCTPYMPOBAHUS T€HOMOB C LENBIO MOTYYEHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEPIKAILMX HE BCTPEYAIOLIMECS B PUPOJI€ OMOCUHTETHYECKHUE MTYTH.

Kierounass wnxkeHepuss. MeTonbl KyJIbTypbl KJIETOK M TKaHEUW PACTECHUN H
KUBOTHbIX. KpuoOanku. Comaruueckas rubpuauzanuss W COMaTHYECKUN
sMOpuorene3. lMcrnosb30BaHWE TallJIONJAOB B CEJICKUUM pacTeHuil. [lonyuenue
MOHOKIOHAIbHBIX anmumein. Vlcnonv3oeanue MOHOKIOHANbHBIX U NOJUKTIOHAIbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIIOJOTBOpPEHHE. PeKoHCTpyKuus
SAMIEKIIETOK U KIOHUPOBAHUE MBOTHBIX. METOM TPAHCIUIAHTALUU SIEp KIIETOK.



Texnonozuu 0300po8enus, KyibmusUpPo8arus U MUKPOKIOHAIbHO2O PASMHONCEHUS
CebCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas HWHXEHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HA H
koHcTpyupoBanue pekomOunantHoix JIHK. Co3zoanue mpanceennvix opeanuzmos.
JIoCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUU. JKOJIOTUUECKUE
U 3TUYECKHE TPOOJIEMbl TEeHHON MH)KEHEPHH.

Menunuackue onorexnosnoruu. [locrrenomuas mudposas meaunuaa. TP -
JMarHoCTUKa. MeTaboJIOMHBI aHaJU3, TEHOICHTPUYECKUM aHalIu3 MpoTeoMa
YEJIOBEKA I OLEHKH COCTOSHHSI €ro 340poBbs. MCHoJib30BaHUE CTBOJIOBBIX
kjneTok. TapretHas Tepanus paka. 3D-OmoumkeHepusi s pa3pabOTKU
(yHIaMEHTATbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTUH, CO3aHMsI KOMIUIEKCHBIX
TKaHEH COuYeTaHHEeM TEXHOJOTHil TpEXMEpHOro OMONMpPUHTUHTA U cKaddonauHra
JUISL PELLICHUS 3a]1a4 [IEPCOHATN3UPOBAHHON MEIUIUHBI.

Co3nganne BEKTOPHBIX BaKIMH C IENbI0 OOEcredeHus KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oyauteneir OPBU, ycraHoBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
¢yukuuonupoBanus PHK-comepxamux BHpPYCOB, BBI3BIBAIOIIMX OCOOO OMACHBIC
3a00JIeBaHMs YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuun

Tabmuupr u cxemsl: «Mcnop30BaHUE MUKPOOPTaHU3MOB B IIPOMBILIIIEHHOM
IPOU3BOJCTBEY, «KieTouHas nHKeHepHus», «I eHHass HHXKXEHEPUsD».

JlaGopaTopHas padora «/3yueHue 00bEKTOB OUOTEXHOJIOTHUIY.

IIpakTuyeckas padora «llosydeHrue MOJTOYHOKUCIBIX TPOTYKTOBY.

JKckypeusi «bUOTEXHOJIOTUSI — BaKHEWIIAas MPOU3BOJAUTENIbHAS —CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHne W pa3BUTHE IBOJIONHOHHBIX MpeICTaBJICHUH B
Oomosiorum

OpomonnonHass Teopust Y. [lapBuHa. llpeanocbuiku BO3HUKHOBEHMS
napBuHuA3Ma. JKu3Hb 1 Hay4yHas nesaTenbHocTh Y. JlapBuHa.

JIBroKyIye cuiibl 3Bosonuu BUAoB 1o Y. JlapBuHY (BbICOKas UHTEHCUBHOCTD
pa3sMHOXKEHHUS OpPraHU3MOB, HACJIEJICTBEHHAas H3MEHUMBOCTh, Ooppba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cunrernueckod teopun sBomonuu (CTI). Heurpanbhas
Teopusi HBomonuu. CoBpeMeHHass JBOJIIOLMOHHAS ~ OWONOrHs. 3HAYeHUeE
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOI KapTUHBI MUpA.

JleMOHCcTpanuu



[Toptpertsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosowe, Y. [Japsun, C. C. YerBepukos, 1. U. Imaneraysen, Ix. Xonaeitx, /. K.
benses.

Tabmuiet 1 cxembl: «Cuctema xxuoid ipuposl (o K. Jluanero)y, «JlectHuna
XUBBIX cyiecTB (o Jlamapky)», «MexaHusM (popMUpPOBaHUS MPUCTIOCOOTECHHUN Y
pactenuii u KuBOTHBIX (110 Jlamapky)», «KapTa-cxema mapiipyra myremectBus Y.
Hapsuna», «Haxonxu Y. Japsuna», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«IToponsl romybOei», «MHoroodpasue KylbTYpHBIX (hopM KamycTbl», «llopossl
JIOMAIITHUX JKUBOTHBIX», «CxeMa oOpa3zoBanus HOBBIX BUJO0B (1o Y. [lapBuny)»,
«CxemMa COOTHOLIEHUS JBMXKYIIUX CHUJI 3BOMOLMHN», «OCHOBHBIE MOJIOKEHHUS
CUHTETUYECKON TEOPHH 3BOIOLIUN.

Tema 2. MUKpPOIBOJIIOLHSA U €€ Pe3yJIbTaThI

[TonynAnuss Kak 3JeMEHTapHas €IuHHIA SBOMIOUUHA. COBpPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOr0 pa3HooOpasusi W CTPYKTyphl mnomynanuil. M3menenue
reHopoHJa MOMYJSIIMU KaK dJEMEHTapHOE HBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHetTuueckoro pasHoBecus J[x. Xapnu, B. BaiinOepra.

OneMeHTapHble (AKTOPhl (JIBMXKYIIHME CHUJIBI) JBOMIONMUA. MyTallMOHHBIN
nporecc. KomOunatuBHas u3MeHUMBOCTH. Jlpeiip reHoB —  ciydailHble
HEHaIIpaBJICHHbIE U3MEHEHMSI YaCTOT ajuiesiel B Nomyisusax. D PexT ocHoBaTel.
Ippexm oOymuinounozo copaviuka. CHUdCEHUe 2eHeMUYECKO20 pPA3HO0OPA3UL.
npuuunsl u creocmsus. llposenenue agpghexma opetigha 2eno6 6 6ONLUUX U MATILIX
NONYNAYUSIX. Murpanumu. N3omsuus MO YJISALUM: reorpaduueckas
(mpocTpaHCTBEHHAs ), OMooruyeckast (pernpoyKTUBHAS).

EctectBeHHBI 0TOOp — HampaBisomuii  Gaktop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWN, CTAOWIM3UPYIOMIUNA,  pa3phIBAOITUI
(mu3pyntuBHbIN). [lomoBoli orOop. BO3HUKHOBEHHE M DBONIOLMS COIMATIBLHOTO
MOBEJICHUSI 'KUBOTHBIX.

[Ipucrnoco0IeHHOCTh ~ OPraHU3MOB KAk  pe3yJibTaT  MHUKPOIBOJIIOIUU.
Bo3HukHOBeHUE pUCOCOO0IEHUHN Y Opranu3mMoB. ApoMopd03bl U UANO0AANI TAIIUH.
[Tpumeps! mprcnocoOIeHn y Opranu3MoB: Mopdonorudeckue, Gu3noIOrHIecKue,
Onoxumuyeckue, rmnoBefeHUYeckue. OTHOCUTENBHOCTh  MPUCIIOCOOJICHHOCTH
OpPraHU3MOB.

Bun, ero kpurepum U CTpyKTypa. BuagooOpaszoBanue Kak pe3ynbTar
MUKposBoionMu. M3onmauus — xmrodeBod Qaxktop BupooOpazoBanus. [lytu u
CIOCOOBI BUJI000pa30BaHUS: AJJTONaTPUIECKOE (reorpaduueckoe),
cUMIaTpuiyeckoe  (9KOJOrHMUYEcKoe), «MTHOBEHHOE»  (TIOJMILIONIU3AIu,
rudpuauzanus). JJnuTensHOCTh 3BOJOLUOHHBIX MTPOLIECCOB.

Mexanu3mMbl GOpMUPOBAHUST OMOJIOTUYECKOT0 pa3Hoo0pasusl.



Posb 3BOTIONIMOHHOM OUOJIOTHH B Pa3pabOTKe HayYHBIX METOJOB COXPaHECHUS
OounopasHooOpasusa. MUKpPOIBOMIOLMS U KOIBOJIOLHUS Mapa3UTOB U HUX XO35EB.
Mexanu3Mbl (OPMHUPOBAHUS YCTOMYMBOCTU K aHTUOMOTUKAM H CITIOCOOBI OOPHOBI C
HEH.

JleMOoHCcTpanuu

[Toptpetsl: C. C. UeTBepukos, 3. Maiip.

Tabmumet w cxembl: «MyTtaloHHass W3MEHYHMBOCTHY, «llomynmsnmnonHas
CTPYKTypa Bula», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepra», «/IBmwxymiue
CHJIbI 3BOJIOLUNY, «DKOJIOTUYECKass M3OJISILMS MONYISIUNA CEeBAaHCKOM (openny,
«I"eorpaduueckas U30JSALMS TUCTBEHHUIIBI CHOMPCKOU U TMCTBEHHULIBI JJAyPCKOI,
«ITonynsIIMOHHBIE BOJHBI YMCIEHHOCTH XMUILHHUKOB U KEpTB», «Cxema neicTBus
€CTECTBEHHOT0 0T00pay, «@opMbl 00pHOHI 3a CylIecTBOBaHUEY, «HAYCTpHATbHBIN
MenaHu3m»,  <«OKuBble — uckomaemble»,  «IIOKpOBUTEIIBCTBEHHAas  OKpacka
KUBOTHBIX», «lIpenynpexnaromas oOkpacka 3>XHBOTHBIX», «Dusnonornyeckue
apantanuny, «l[IpucnocoOJIeHHOCT, OpraHu3MOB U €€ OTHOCHTEIBLHOCTHY,
«Kpurtepuu Bunay», «Bunpi-nsoitnukny», «CTpyKkTypa Buaa B mpupoae», «CrocoOsl
BU1000pa3oBaHus», «I'eorpaduueckoe BU1000pa3oBaHue TPEX BUIOB JAHABILIEH,
«KoJIornYeckoe BUA000pa30oBaHUE BUAOB CHUHHULY, «[lomummonnabl pacTteHui»,
«KanycTHO-peieuHbIil ruOpum.

O6opynoBanue: repoapuy pacTeHUM, KOJUICKIIMY HACEKOMBIX, Uydelia MTHUIl U
3BEpEll ¢ mpuMepamMu pazIuyHbIX MPUCTIOCOOICHUH, YyUesa NTUIl U 3Bepeil pa3HbIX
BUJIOB, TepOapru pacTeHUW OJM3KUX BHJIOB, OOPA30BABIIUXCS Pa3TUYHBIMU
crioco0amu.

JlaGopaTopHas pa6ora «BpIsBIeHUE U3MEHUUBOCTH Y 0COOEH OJTHOTO BUIA.

JlaGopaTopHas padora «IIpucrnoco6aeHus OpraHu3MOB U UX OTHOCHUTEIbHAS
1eJ1eCO000Pa3HOCThY.

Jlaboparopnass pabGora «CpaBHeHHE BHIOB MO MOP(HOIOTHYECKOMY
KPUTEPHIO».

Tema 3. Makpo3BOIIOLMS U €é pe3yJibTaThl

Metonbpl HM3ydeHUS  MaKpO3BOMIOUUM. [lameoHTOIOrMYecKkue  METOABI
uzydeHus: odBomonuu. Ilepexognsie GopmMbl U QUIOTEHETUYECKHE  PSIIbI
OpraHU3MOB.

buoreorpadguueckue meroasl u3ydeHus sBomouuu. CpaBHeHUE QIOpbl H
(ayHbl MaTrepukoB U OCTpoBOB. buoreorpaduueckue obmactu 3emun. Bunbl-
SHIEMUKH U PEIIUKTHI.

OMOpPHONIOTUYECKHE U CPABHUTEIBHO-MOP(}OIOrUuecKre METO/bl U3y4eHUs
ABOMIOIMM. ['eHeTHuecKue MexXaHWU3Mbl HBOJIOLMM OHTOTE€HE3a W  IOSBIICHUS
DBOJIOUMOHHBIX ~ HOBLIECTB. ['OMOJOrMYHBIE W  AHAJOTWUYHBIE  OPraHBbL.
PynumenTtapuble  opraHel M aTaBu3Mbl.  MOJIEKYJISIPHO-T€HETHYECKUE,



OMOXMMHUYECKUE U MATEMATUYECKUE METObI U3YUCHUS IBOJIIOLMHU. [ OMOIOrMUHbIE
reHbl. CoBpeMeHHbIE METO/Ibl TOCTPOCHUS (PUIIOTEHETUUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLMSI TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (MpaBujia) dBOIMIOUUU. [IpuHyun cmenvl QyHKYU.
HeoOpatumocts sBomtounu. ApanTuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
SBOJIFOLUH.

JemoHcTpanuu

[Toprpersr: K. M. bap, A. O. KoBanieBckuii, . Mrosep, O. ['ekkens.

Tabmuier 1 cxeMbl: «DUITOreHETUYECKUI P JOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanby,  «Punnodute»y,  «CeMeHHbIC
NanopoTHUKW», «buoreorpadguueckue 30HBI 3eMiam», «Jlpeiid) KOHTUHEHTOBY,
«PemukThly, «HadampHble cTamuu SMOPHOHAILHOTO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOrMYHBIE W AHAJIOTHMYHBIE OpraHbl», «PyaIuMeHTHD,
«ATaBU3MBI), «XPOMOCOMHBIC HAOOpPHI 4YEIOBEKAa U IMUMIMaH3e», «[ IaBHBIC
HAIPaBIICHUS 3BOJIOLUINY, «OO0IIHE 3aKOHOMEPHOCTH SBOJIOLIUN.

O6opynoBaHnue: KOJUICKIINH, TepOapuu, MYJSKH HMCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxaeHne U pa3sBUTHE )KU3HHM HA 3eMJie

Hayunble rumoTe3bl NPOUCXOXKACHHS >KU3HU Ha 3emiie. AOUOTeHe3 W
naHcnepmus. [[oHayuHble NpeACTaBICHUS O 3apOKACHUM KU3HU (KPEALIMOHU3M).
I'nnores3a NOCTOSSHHOTO CaM03apOKICHU )KU3HU U €€ onpoBep)keHue onsitamMu O.
Penu, JI. Cnannannanwy, JI. [lactepa. [Ipoucxoxknenne »u3HA U aCTPOOHOIIOTHS.

OCHOBHEBIE STaIbI HEOPraHUYECKOU YBOJIIOIUH. [Imanerapuas
(reonoruyeckas) OHBOMIONMSA. XHMHYCSCKas OJBOIMIONMSI. AOHOTCHHBIM CHHTE3
opraHMyeckux BeniecTB M3 Heoprannueckux. OmpiTr C. Mwumnepa u I'. IOpm.
O6pazoBanue noaumepoB u3 MoHOMepoB. KoamepBatnas rumnote3a A. 1. OmapuHa,
rUMnoTe3a mepBuuHOro OynmboHa Jlx. XompaeiiHa, reHeTuueckas rumore3a [
Ménnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbepra.
dopmupoBaHre MeMOpaH U BO3HUKHOBEHUE MPOTOKJICTKH.

Hcropus 3emiid 1 METOIBI €€ n3yueHus. VIckormaemble OpraHu4ecKue OCTATKU.
I'eoxpononiorust u €€ Meroabl. OTHOCHTENbHAsA W A0OCOJIOTHAS T'€OXPOHOJIOTHS.
["'eoxpoHoiornyeckas mKan€a: 30Hbl, 3Pbl, IEPHUOBI, STTOXH.

HavanpHble s3Tanbl opraHuyeckoil sBomounu. [losiBIeHHE W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMOIMSA MeTabonn3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpemMeHHBIE MUKPOOHBIE OMOTUIEHKM KaK aHaJor TMEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl 1 5yKapuOTBHL.



[Tpoucxoxenue sykapuoT (CHMOMOreHe3). DBOMIOLMOHHOE MPOUCXOKICHUE
BUpycOB. [IpoucxoxJIeHrue MHOIOKIETOYHBIX OpraHu3MOB. BoO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIIOLUU BBICHIMX pacTeHUil. OCHOBHBIE apoMOp(O3bI
pacteHnii. Bpixom pacteHunid Ha cymy. [losiBieHHe CIIOPOBBIX pPacTeHUW U
3aBoeBaHre umu cymu. CemeHHble pacTeHHs. lIpoucxoxaeHue IBETKOBBIX
PacTEeHUMN.

OcHOBHBIE 3Tamnbl 3BOJIOUUU KUBOTHOrO Mupa. OCHOBHBIE apomMopdo3bl
KUBOTHBIX. BeHpckas ¢ayna. KemOpuiickuii B3pbIB — TMOSBICHUE COBPEMEHHBIX
TUMoB. llepBbie XOpaOBbIE )KUBOTHBIE. JKU3Hb B BOJE. DBOOLUSA MO3BOHOYHBIX.
[Ipoucxoxnenne ampuoOuii u pentunuil. IlpoucxoxaeHne MIEKONUTAOINAX U
ntul. [lpunoun xmoueBoro apomopdoza. OcBoeHue OECMO3BOHOUHBIMU U
IIO3BOHOYHBIMU KUBOTHBIMH CYILIH.

Pa3Butue ku3HM Ha 3emie MO 3paM M NEpHoAaMm: apxel, MpoTepo30il,
najie030i, Me3030M, KaiitHo30i. OO011ast XapakTepuUCTUKa KINMAaTa U T€0JIOTNYECKUX
nporeccoB. [losiBJIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHHE:
€ro yCJIOBUS U BIUSHUE HA Ta30BBIA COCTaB aTMOC(EPBHI.

MaccoBble BEIMHUPaHHUsSI — 3KOJOTMYECKHUE KPU3UCHI Ipouuioro. IIpuunHel u
CJIEICTBUSL MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOIMYECKUN KPHU3HUC, €T0
ocobernoctu. [Ipobnema coxpanenus 6nopazHooOpasust Ha 3emIe.

CoBpemeHHasi cuctemMa opraHudeckoro mupa. [lpuHIUMNBL Kiaccudukauuu
opranu3MoB. OCHOBHBIE CHCTEMATHYECKHE IPYIIIIBI OPraHU3MOB.

JlemoHcTpanun

IToptpeter: ®@. Penu, JI. Cnamnannaunu, JI. Ilactep, 1. . Meunukos, A. WM.
Omnapumn, [Ix. Xonneln, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuupl u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lacTepa mo
M3YYEHUIO CaMO3apOXKJIeHUs ku3HW», «Cxema ombita C. Mwmepa, I'. FOpwn»,
«JTanpl  HEOPraHMYECKOW  3BOMIOUUW»,  «['€0XpOHOJOrMYecKas  IIKajlay,
«HavanpHble 3Tanbl OpraHMYecKoil 3BOMIOIMNY, «CXeMa 00pa30BaHUs IYKAPUOT
nyréM cumoOuoreHesza», «Cucrema >XUBOM mnpupoasl», «CTpoeHHe BHUpPYCay,
«ApoMopdo3bl  pacTeHuil», «PUHHOPUTB», «OJHOKIETOUHBIE BOJOPOCIIN»,
«MHoroksetounbsle Bopopocan», «Mxwm», «llanoporHukm», «l'onoceMeHHBIE
pacteHus», «Opransl HIBETKOBBIX PACTEHUN», «CXeMa pa3BUTHSI JKUBOTHOTO MUPA»,
«ApoMopdo3bl KUBOTHBIX», «[IpocTeitmmey, «Kumeunononoctueie», «Ilnockue
yepBu», «Unenucronorue», «PwiOb», «3eMHOBOIHBIEY, «lIpecMbIKaromecs,
«IItnupy, «MekonuTaromuey, «Pa3BuTue )Xu3HU B apXeucKou 3pe», «Pa3Butue
KU3HU B TPOTEPO3OMCKON 3pe», «Pa3BuTHEe KHW3HM B NAICO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTHE )XU3HU B KalHO30UCKOM 3pey,
«CoBpeMeHHasi CUCTEMa OPTraHUYECKOI0 MUPa».



O6opynoBanue: repOapuu  pacTEHUN pa3IUYHBIX OTJEJIOB, KOJUICKIUU
HAaCEKOMBIX, BJIaXXHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJUIEKIIMU
WTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX, UydeJia IITUL]l U 3BEPEH, KOJIEKITUN
OKaMEHEJIOCTEW, TOJIE3HBIX HCKOMAEMbIX, MYJSDKM OpPraHM4e€CKUX OCTaTKOB
OpraHU3MOB.

Bupryanbnas nadoparopHasi padora «MopenupoBanue onbiToB Muiepa—
HOpu no u3yuenno abMOreHHOT0 CUHTE3a OPraHUYeCKUX COSTMHEHUHN B IEPBUYHON
atMocdepe».

JlaGopaTropnas pabGora «J/I3ydeHue W OMUCAHHUE HCKOIAEMbBIX OCTAaTKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuueckass padora «l3yueHue OCOOCHHOCTEW CTPOEHUS paCTEHUU
Pa3HbIX OT/EJIOBY.

IIpakTnyeckas padora «/3ydeHne ocoOEHHOCTEW CTPOCHHS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxokaeHue 4eJ10BEKa — AHTPONOr eHe3

Pa3zgensl 1 3a1aun aHTPONOJIOTUU. METO/ bl aHTPOIOJIOTUH.

CraHoBlIeHHE MPEACTABICHUNA O MPOUCXOXKIECHUU YeloBeKa. PemurunosHbie
B033peHUsI. COBPEMEHHbBIE HAYYHBIE TEOPHUU.

Cx0/CTBO 4eI0BEKa C KUBOTHBIMU. CHUCTEMATUYECKOE MOJI0KEHHUE YETOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA  C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOrHIECKHE, AMOpPHOJIOTUYECKHE, (hU3M0I0r0-OMOXUMHUYECKHE,
noBefeHYeckre. OTINYMS YeIOBEeKa OT KMBOTHBIX. [IpAMOXOkKIAEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE rOJI0BHOrO MO3ra U BTOPOU CHUTHAIBHOU
CHUCTEMBL.

JIBrkyiue cuitbl (PakToOpbl) aHTPOIMOTeHE3a: OMOJIOTUYECKHE, COIMATIbHEIE.
CooTtHonleHre OMOTOTHYECKUX U COLUATBHBIX (DaKTOPOB B aHTPOIIOT€HESE.

OcHOBHBIC CTamuu aHTPOIOTeHe3a. PaHHME dYenoBEeKOOOpasHbIe O0E3bSHBI
(MPOKOHCYJTBI) ¥ PAaHHUE TTOHTUIBI — OOIIHE MPEIKHA YET0BEKOOOPA3HBIX 00€3bsH U
MoJel. ABCTPalIONUTEKH — JBYHOTHE MPEAKHU JroAeh. UenoBek yMenblil, MepBbie
W3TOTOBJIEHUS OpYAUH Tpyaa. YenoBeKk NpAMOXOAIINN U IEPBBIN BBIXO JIOIECH 3a
npenensl Adpuku. YenoBek reiienb0eprckuii — o0 npeok HeaH 1epTalibCKOro
YEJIOBEKa W YEJIOBEKa Pa3yMHOro. YUenoBeK HEaHJEPTAIbCKUM Kak BHJ JIKOJEH
XOJIOAHOTO KiauMara. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA, JCHUCOBCKUMN
YeJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mnpeaenamu Adpuxu. [laneorenervka u
najeoreHOMHUKa.

DBOJIOIMSA COBPEMEHHOI0 4esioBeka. EcTecTBeHHBIM OTOOp B MOMYJISAIIUSIX
yesjoBeka. MyTalnMoHHBIM Tipotiecc ¥ noiauMopdusm. [lonmymnsiuoHHbIE BOJIHBI,
npeiid reHoB, Murpanus U «3OQPEKT OCHOBATENS» B MOMYISIUIX COBPEMEHHOTO
YeJI0BEeKa.



Yenoseueckue packbl. [lonsitue o pace. bonpmume packl: €BpOIEOMIHAs
(eBpasmiickas),  aBCTpajlo-HerpouaHas  (PKBaTOpHalibHAs),  MOHTOJIOMJIHAS
(a3maTcko-amMepHuKaHCcKas). BpeMss M myTu pacceneHusi 4eloBeKa IO IIJIaHEeTe.
EnuncTtBO  yenoBeweckux  pac.  HaydHasg  HECOCTOSATENBHOCTH  pacHu3Ma.
[Tpucnoco6seHHOCTh 4YelOBeKa K Pa3HbIM YCJIOBHUSIM OKpY>Karolled Cpefibl.
Brusnue reorpadudaeckoiil cpenpl u nperida reHoB Ha MOP(OJIOTHIO U (PU3UOTIOTHIO
YeJI0BEKa.

MexaucuuniInHapHbIe METONLI B buznyeckon (6roornYecKoi)
AQHTPOIIOJIOTUHM.  ODBOJIOUMOHHAS ~ AHTPONOJOTUS U MAJCOAHTPOIOJIOTHUS
YEJIOBEUECKUX TMOMYJAIMK. bruoconuanbHble MCCIENOBAaHUS TPUPOABl YETOBEKA.
HccnenoBanne KOBOTIONNUHA OMOJIOTHYECKOTO M COITUATIFHOTO B YEIIOBEKE.

JleMoHCcTpanuu

[Toprpersr: Y. lapBun, JI. JIuku, 4. f. Porunckui, M. M. I'epacumos.

Tabmuier 1 cxembl: «MeTobI aHTPOIIONOTHIY, «[ 0JTOBHOW MO3T YEIIOBEKaY,
«YenoBekooOpasHbie 00€3bsHb), «CKeleT 4YelloBeKa U CKEJIET IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBDY, «J|BUXKYIIIME CUIIBI aHTPOIIOT€HE3a», «DBOIIOIMOHHOE
IpPEBO  4YeJOBEKa», «ABCTpajonuTek», «YenoBek  ymenslid», «YenoBek
NpAMOXOJAIINIY, «JleHncoBckuil uenoBek» «Heannepranbupb», «KpoMaHbOHIIBDY,
«IIpenaku yenoBekay, « ITarbl IBOJIOLNHN YEI0BEKaY», «Packl yemoBekay.

OGopynoBanue: MYJ/SDKM — OKaMEHEJOCTeH, TIPeJAMETOB MaTepuaabHON
KyJIbTYpbl MPEIKOB YEJIOBEKa, penpoaykuuu (dortorpaduu) KapTUH C
MudonorndeckuMu U OUOJEHCKUMH CIO)KETaMM TPOMCXOXKJICHHS 4eJIOBEKa,
dotorpadun HaX0JOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJICIIb
yepera 4eJIoBeKa U Yyeperna ImuMIaH3e, MOJIeSIb KUCTH YEJI0BEKA M KUCTH IITUMIIaH3E,
MOJIETIN TOPCa MPEIKOB YEIOBEKA.

JlaGopaTtopHass padora «l3yuyeHue o0cCOOCHHOCTEH CTpPOCHHUSI CKeJeTa
YEJIOBEKA, CBSI3aHHBIX C MPSAMOXO0XKICHUEM).

IIpakTnueckas padora «/3ydyeHne 3KOJOrMYECKUX aIaNTaLUA YETIOBEKay.

Tema 6. Jkonorusi — HaAyKa O B3aMMOOTHOLICHHMSIX OPraHM3MOB U
HAJAOPraHU3MEHHBbIX CHCTEM C OKPYKaIOUIeH cpeaoi

3apok/ieHHne U pa3BUTHE dKoJoruu B Tpynax A. I'ymbonsara, K. ®@. Pynse, H.
A. CeBepuoBa, J. I'ekkenmsa, A. Tencnm, B. H. CykauéBa. Pazgenst m 3amaum
skoJioruu. CBsi3b SKOJIOTUU C IPYTUMU HAYKaAMH.

Mertonbr sxosoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B DKOJIOTHUH:
OpUpoaHble M JabopaTopHble. MopenupoBaHUE B 3KOJOTMU. MOHUTOPUHT
OKpY KaroIIel Cpe/ibl: JIOKAIbHBIN, PErHOHAIBHBIN U TJI00ATbHBIN.

3HaueHne DKOJOTMYECKHUX 3HAHUM JUIT  4YeJIOBEKA. JKOJOTHYECKOE
MHPOBO33PEHUE KAK OCHOBAa CBSI3€M 4YEJIOBEUECTBa C MpUpojoid. PopMUpOBaHUE
3KOJIOTUYECKOMN KYJIbTYPBI U 3KOJIOTUYECKON IPaMOTHOCTH HACEJIEHUS.



JdeMoHCcTpanumn

[Toprpersr: A. I'ym6onbar, K. @. Pynase, H. A. CeBepuos, D. 'ekkens, A.
Tencmu, B. H. Cykaués.

Tabmuubr u cxemsl: «Pa3znensl sxonorum», «Metoasl skonorum», «Cxema
MOHUTOPHHTA OKPYKAIOLIEW CPEIbI».

JlabGoparopHas pabora «3yueHne METO0B AKOJOTHYECKUX
UCCIIEI0BAHUID.

Tema 7. Opranu3msl U cpea 00UTAHUA

Okonornueckre (HakTopsl U 3aKOHOMEPHOCTH UX AericTBud. Knaccuduxarms
AKOJIOTMYECKUX (DaKTOPOB: aOMOTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. O01ne
3aKOHOMEPHOCTU JIEHCTBUS dKojornueckux (akropos. IlpaBuno munumyma (K.
Mnpenrens, FO. JIubOux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpPTraHMU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak dKomoruyeckuit ¢akrop. JleicTBue
pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPAa Ha OpraHU3Mbl. DKOJOTHYECKHUE TPYIIIBI
pacTeHHil M JKUBOTHBIX IO OTHOLIEHHWIO K cBeTy. CHUTHallbHas poJib CBETA.
doTonepruoan3M.

Temneparypa kak skonoruueckuit dakrtop. JleiicTtBue Temmneparypsl Ha
opraHu3msl. [IOMKAIIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skonorudeckuid dakrtop. IlpucnocobneHusi pacteHuid K
nojaepkaHuio BoAHoro Oananca. Knmaccudukanus pacreHud MO OTHOLIEHHIO K
BoJie. [Ipucnocobienus sKMBOTHBIX K MU3MEHEHHUIO BOJHOTO PEKUMA.

Cpenbl oOMTaHUSI OPraHMW3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, IMOYBEHHA,
ryOMHHAsT  TOJIMOYBEHHAs,  BHYTPUOpPraHu3MeHHas.  DU3NKO-XMMHUYECKHE
0CcO0EHHOCTHU cpesl 00uTaHusl oprann3MoB. [IprucrnocoOnenns opraHu3MoB K KU3HU
B Pa3HBIX Cpenax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUHBIE H
rOANYHbIE pUTMBL. [IpucnocoOIeHHOCTP OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIIOBUU KU3HMU.

XKuznennsie popmbl oprannzMoB. [lonaTue o xu3HeHHOH popme. JKu3HeHHbIe
(OpMBI pacTeHMii: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPAaBbl,
onHoseTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THAPOOMOHTHI, T€0OMOHTHI,
a’poOroHThl. OCOOEHHOCTU CTPOCHUS M 00pa3a KU3HHU.

buotuueckue dakTopsl. Bunbl OMOTHYECKUX B3aUMOIEHCTBUM: KOHKYPEHIIHUSI,
XMIHUYECTBO, cUMOMO03 U ero ¢opmbl. Ilapazutusm, koomepanusi, MyTyaiusMm,
KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3auMojeiicTBusl  (Tomuueckue, ¢dopuueckue, (pabpuueckue). 3HaUeHUE



OMOTUYECKUX B3aUMOJEUCTBUN Ui CYHIECTBOBAHHMS OpPraHU3MOB B cCpeie
obutanud. [IpyHIUTT KOHKYPEHTHOT'O UCKITIOUCHHUS.

JleMoOHCcTpanuu

Tabmuiet w1 cxembl: «IKoJoruyeckue (akTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUUECKUE TPYIIIbI )KUBOTHBIX MO OTHOLICHHUIO K CBETY», «TEmIOKpOBHBIC
KUBOTHBIE», «XOJOJIHOKPOBHBIE KUBOTHbBIE», «DU3HOIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl oOUTaHUSI OpPraHU3MOBY», «DBHOJIIOTHYECKUE PHUTMBDY,
«KuzneHnslie popMbl pacTeHuiy, « Ku3zHeHHbIE (OPMBI )KUBOTHBIX», « IKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jieca», «IDKOCUCTEMA XBOWHOro Jjecay, «llemu mnutanus»,
«XUITHUYECTBOY, «ITapazutuzmy, «KoHKypeHIIUs, «CumOuo3»,
«KoMmeHcammzm.

O6opynoBanue: repbapuu pacTEHUHW U IKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTMYECKUX (HaKTOpOB, repOapuu CBETOMIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOWBBIC, TCHETIOOWBHIC H
TEHEBBIHOCIIMBBIE KOMHATHBIE pacTeHUs, repOapuu U KOJUIEKIIMH TETIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHH, dyydesia NTULl U 3BEepe, repoapuu
pacTeHuii, OTHOCSIIMUXCSA K ruUrpopuram, kcepoduram, mezopuram, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIUU >KUBOTHBIX, OOMTAIONIUX B Pa3HBIX Cpelax,
repOapud M KOJJIGKIIMM PACTEHUH W IKUBOTHBIX, OOJIaaloKUX YepTamu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBHUM >KU3HU, TepOapuu u
KOJUICKIIUU PACTEHHN W >KUBOTHBIX PAa3IUYHBIX >KU3HEHHBIX (DOPM, KOJUICKIIUU
KUBOTHBIX, YJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKHX B3aMMOJICHCTBHSIX.

JlaGopaTopHasi padora «BBIIBICHHE MPUCIIOCOOJICHUN OPraHu3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTopHasi padora «BEBIIBICHHE MPUCIIOCOOJICHUN OPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPHI.

JladopaTopHas padoTa «AHATOMUYECKHE OCOOEHHOCTH PACTEHUHN U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Iko10rusi BU0B U NMOMYJISIIIMA

DKOJIOTMYECKHE XapaKTEPUCTUKHU MON YJIALINH. [omynsius Kak
Oouonoruyeckas cucreMa. Poiib HEOTHOPOIHOCTH Cpefibl, (pru3ndeckux 6aphrepoB U
0CcOOEHHOCTEeM OUOJI0ruy BUAOB B (GOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyyusaiuid. (OCHOBHBIC TMOKA3aTeNIM MOMYJSALMU: YHUCIECHHOCTb, IUIOTHOCTD,
BO3pacTHasT W TMOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTpAIHS.

DKoyoru4eckasi CTpykrypa nonyssiquui. OueHKa YUCIEHHOCTH TOMYJISIUU.
JlnHaMuKa MOMyJSIUU U €€ peryisuus. bUoTHYecKui MOTeHIUAN MOMYJISIHH.
MopaenupoBaHue TUHAMUKHU oMy siiiud. KpuBble pocTa YUCICHHOCTH MOIYJISIIUU.
KpuBbie BbDKMBaHUSA. Perynsius YWCICHHOCTH TOMYJSAIUNA: poiib (HaKTOPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT MIIOTHOCTU. DKOJIOTMUECKUE CTPATETUU BUIOB (- U
K-cTparerun).

[lonsitue 00 3KoNOrMYecko Huile Buaa. MecrooOutanue. MHoromepHas
Mozenp dKojmorndyeckor HumM Jx.M. XarumHcona. Pa3Mmepsl 3KOJIOrMYecKoin
Huiy. [ToTeHnMansHas U peai3oBaHHAs HUIIIH.

Bua kak cucrema mnonynanui. Apeanbl BUAOB. BuIbI M UX >KU3HEHHbBIE
CTpaTeruu. JKOJIOTHUECKNE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEACHUS W MUIpalil JKUBOTHBIX. buonorumdeckue
WHBA3UU YYKEPOJHBIX BUIOB.

JlemoHcTpanuu

IToprper: JIxx. Y. XaTunHCOH.

Tabmuet u  cXeMbl: «DKOJOTHUECKHE XapPaKTCPUCTUKHU  TIOMYJISIITUN,
«lIpocTtpancTBeHHass  CTpykTypa nonysinuu», «Bo3pacTHple  nupaMuabl
nonynanuu», «CKOpPOCTh  3aCElICHHs] TOBEPXHOCTH  3eMJId  Pa3JIMUHBIMU
opranuzMmammn», «Mogenp skonornueckor Humu />x. M. Xatunnconay.

O6opynoBaHue: repdapuu pacTeHUM, KOJUICKIIUH >KUBOTHBIX.

JlaGopaTopHas padora «lIpucrnoco0eHus CeMsiH paCTEHUM K pacCeICHUIOY.

Tema 9. Jxkosrorust coodMIeCTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsa3uM MeEXIy
OpraHu3MamMu B OMOIIEHO3E.

OkocucreMa Kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKUHOHANIbHBIE
OJIOKM OpraHu3MOB B OKOCHUCTEME: TMPOJYIICHThl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpoduueckue ypoBau. Tpoduueckue 1enu u cetu. AOUMOTHUECKHE OJIOKU
skocucteM. [1ouBbl U WIIBI B 9KOCHCTeMaX. KpyroBopoT BEIIECTB U TOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE MTOKA3aTeNN YIKOCUCTEMBL. bruoMacca 1 mpoayKIus. JKOJOTHYECKUe
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. Duyxmyayuu.
HanpasnenHsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPOIOr€HHbIE BO3JCHCTBUS Ha
cykneccuu. KimnmakcHnoe cooOmiectBo. buopaznoodpasue u mojiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoHbIE 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. IKocucmembl Mopeu U
oKeanos. IKkocucmemvl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ATrpo3dkocucTeMa. ArpoieHo3. Pazmuuns
MEKy aHTPOIIOT€HHBIMU U MPUPOIHBIMH YKOCUCTEMAMMU.

Ypb6oskocuctembl. OCHOBHbIE KOMIIOHEHTHI YypOoskocucTeMm. [opojackas
braopa u dayna. CunanTponuzauusi Topoickod QayHsl. buonorumdyeckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEpPHOCTH (DOPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B
sKocucteMax. Poab kackaowmoeo s¢hghexkma u 6u006-30ughukamopos (Kuouesvix
8U008) 6 hyHKyuonuposanuu skocucmem. IlepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMHU DKOCHUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSX €CTECTBEHHBIX U aHTPOITOTCHHBIX BO3ICHCTBUM.

Mexanuzmbl 6030eticmeuss 3a2pA3HEHUU PA3HBIX MUNOE HA CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030elicmaus. MeTomomorus
MOHHUTOPUHTA €CTECTBEHHBIX M AHTPOTIOTEHHBIX SKOCHUCTEM.

JlemoHcTpanuu
[Toptper: A. JIxx. Tencnu.
Tabmuuer u  cxembl:  «CrTpykTypa  OuomeHosza»,  «DKocucrema

HMIMPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIO Jieca», «DyHKIMOHAIbHBIE
TPYIIIBI OPraHU3MOB B 9KOCUCTEME», « KpyroBopoT BelecTB B akocucTemey, «Lenu
nuTaHus (macTOWIHAs, JAETpUTHas)», «IKOJOrMYecKas NupaMHlia YHUCEID»,
«IJKoyoruyeckas mupamuaa Ouomacchl», «IKOJIOTHMYecKas MUpaMuia SHEPrum»,
«O0pa3zoBanue 6osota», «llepBuunas cykueccus», «BoccranoBieHnue neca nocie
noxapa», «JKocucTeMa 03epa», «ArpoueHos», «Kpyropopor BemecTB U MOTOK
SHEPTHUH B arporieHo3ey, «[Ipumepsr ypOoskocuctemy.

O6opynoBanue: repoapuy pacTeHUM, KOJUICKIIMY HACEKOMBIX, Uydelia MTHUIl U
3Bepei, repOapuu KyabTypHBIX U JUKOPACTYIIMX PACTCHUN, aKBApUYyM KaK MOEIb
JKOCUCTEMBI.

IIpakTnyeckas padora «3yuenne u onucanue ypooIKOCUCTEMBD.

JlaGopaTtopHas pabGora «lV3ydeHue pazHOOOpa3us MEJIKUX IMOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX IKOCHCTEMAaX).

IKcKypeusi «DKCKypcUsi B TUIIMYHBIN OHoOreoleHo3 (B ayOpaBy, Oepe3HsK,
€IBHUK, HA CyXOJIOJIbHBIN WJIM MTOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

JKckypeusi «IKCKYpCUs B arpo’KoOCUCTeMy (Ha Moje WM B TEIIMYHOE
XO3SIUCTBO)».

Tema 10. buocgepa — riodajnbHas 3KocUCcTEMA

buochepa — oOuieruianerapHas o0ojiouka 3eMJM, I/i€ CYIIECTBYET WM
CyIlleCTBOBaJA XU3Hb. PazBuTue npeacTaBieHuil o ouochepe B Tpyaax J. 3rocca.
VYuenune B. U. Bepnaackoro o 6mocdepe. O6aactu 6uocheps! u e€ cocran. XKupoe
BeliecTBO Ouocdepsl U ero QyHKIIHH.

3aKOHOMEpPHOCTH cyllecTBoBaHUsl Onocheprsl. OcodeHHocTH OMocdepbl Kak
rio0anbHOM 3KocucTeMbl. JluHaMuueckoe paBHoBecue B 6rocgepe. KpyroBoporst
BEIIECTB U OMOr€OXMMHUYECKHE LIMKJIBI (Yriiepoia, a30Ta). PUTMUYHOCTD SIBIEHUI B
ouocdepe.



3oHanbHOCTH Ouochepsl. [TonsTue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYH]IPA,
XBOMHBIE JieCa, CMEIIAHHBIE M ILIUPOKOJIMCTBEHHBIE Ji€Ca, CTEMH, CaBaHHBI,
MYCTHIHU, TPOMUYECKUE JIeCa, BRICOKOTOPhs. Kilumar, pacTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIITH.

CrpykTypa ¥ (YHKIIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIIHAJIA U
ouochepHbIX QyHKITHI.

JemoHcTpanuu

[Toprpersl: B. 1. Bepnanckuii, 3. 3rocc.

Tabmumer u cxemsbl: «['eocepsr 3emum», «KpyroBopor azora B mpupoje,
«Kpyrosopor yriepoga B mnpupone», «KpyroBopor kuciopoga B IpPUPOIE»,
«KpyroBopot Boabsl B mpupoae», «OcHOBHbIE OMOMBI Ccyuiny, «Kiumaruueckue
nosica 3emumm», «Tynnpay», «Taira», «Cmemanuslid jecy», «lnpokonrcTBeHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHay, « Tponuueckui necy.

O6opynoBanue: repOapuu PacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBeK U OKpy:KaOIIas cpeaa

DKOJIOTUYECKHE KPHU3UChl M HMX NpUYMHBL. Bo3aeilcTBue denoBeka Ha
ouocdepy. 3arps3HeHue BO3ayIHoU cpeabl. OXxpaHa Bo3ayxa. 3arpsa3HeHue BOAHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. PaspymieHue mouBbl. OxpaHa NOYBEHHBIX
pecypcoB. M3MeHeHne kimmara.

AHTpPONOT€HHOE BO3/ICMCTBUE HA PACTUTENIbHBIA U JKMUBOTHBIM Mup. OxpaHa
PacCTUTEIBLHOIO U KMBOTHOTO MHUpa. OCHOBHBIE MPUHIUIBI OXPaHbl MPUPOJIBI.
Kpacuple kHuru. Ocobo oxpansembie mnpupognbie Tepputopun (OOIIT).
Borannueckue casibl ¥ 300JI0rMYECKHUE TApKU.

OCHOBHBIE MPUHITUIIBI YCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA U TPHUPOIBI.
PanmonansHOoe  mPUPOJONONB30BAHHME W COXpaHEHHE  OMOJIOTHMYECKOTro
pazHooOpazust 3emiu. OOIIKMEe 3aKOHOMEPHOCTH TIJ100aIbHBIX SKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCa U €r0 BEPOSATHBIE MOCIIEACTBUSI.

Pa3Butrie METOJIOB MOHUTOPHHIA Pa3BUTUSA  OMACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHvle UCCAE008aAHUS nepexo0a K pecypcocbepezaroujeii U
KOHKYDEeHmMOocnocooHou suepeemuxe. buonozuueckoe paznoobpasue u 6uopecypchni.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuyugarowue O00CmMyn K
ungopmayuu nO  COCMOAHUIO OMOEeNbHbIX 6U008 U IKkocucmem. OcHosbl
aKopeadbuumayuyu Kocucmem u cnocovoos 6opvbOvl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemMHbIX IKOCUCHEM.

JleMOHCcTpanuu

TaOmuiret 1 cxembl: «3arpsa3HeHue arMochepb», «3arpsizHeHne ruapochepbn,
«3arpsa3Henue nouBb», «IlapHukoBbIil 3P dexT», «Ocod0 oxpaHsieMble MPUPOIHbIE
TeppUTOpUN», «MOZJENN YyIpaBIIeMOr0 MUPAy.



O6opynoBanue: ¢ororpadguu oxpaHseMbIX pacTEHUNW M >KUBOTHBIX KpacHoii
kHUr" Poccuiickoit @eaepannu, KpacHON KHUTH PerHoOHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
BNOJIOI'A HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaer TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
0o0y4JarolmMUMuUCsI MpPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JIMYHOCTHBIE,
MeTanpeIMETHbIE U TPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOEHUSI POrPAMMBI 1O OUOJIOTHH
BBIJICJICHBI CJEIYIOIINE COCTABJISIOUINE: OCO3HAHUE O0YJarOIMIMMUCS POCCUHCKOM
IPAXKIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONPENEJICHUIO, Haiuuyue Mmomusayuu K OOydeHUI0  OHOJIOruw,
yenenanpasieHHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH Ha OCHOBE
KITIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAJUIMN pa3BUTHS OHMOJIIOTHMYECKOTO
3HaHUS, 20MOBHOCHb U CNOCOOHOCMb 00YUAIONTUXC PYKOBOJICTBOBATHCS B CBOECH
NEATEIbHOCTA LIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, NPUCYIIUMH CHCTEME
OHMOJIOrMYECcKOro 00pa3oBaHUs, Haluyue nPasoCco3HaHUs IKOIOTUIECKON KYIbTYPHI,
CNoCoOHOCMU cMAasums UEIN U CTPOUTH KM3HEHHBIE IUIAHBI.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOESHUS MPOTrPaMMBbl IO OMOJIOTMH JOCTUTAIOTCS B
€AUHCTBE Y4YeOHOM M BOCHUTATEIBHOM JIEATEILHOCTH B COOTBETCTBUH C
TPAJIULIMOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMAMHU
NOBEICHUS] U CHOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUA H
CaMOpa3BUTHUS, pPA3BUTHS BHYTPEHHEN NO3WLMU JIMYHOCTH, NAaTPUOTHU3MA H
YBOXEHUS K 3aKOHY U MPaBONOPSAIKY, YEJIIOBEKY TPy/Aa U CTapllieMy IOKOJICHHMIO,
B3aMMHOI0 YB@)XCHUS, OEPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HAcJIEIUI0 U
TpaAuLMsAM MHOTOHAlMOHAIbHOTO Hapona Poccuiickoit denepaunu, npupone u
OKPYXKAIOIIIEN CPEIE.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMsSI ydyeOHoro mpeamera «buomorus»
JOJKHBI OTPa’kaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOILECTBa, PaCHIMPEHUE KUZHEHHOTO
OMbITA W ONBITA ACSITEILHOCTU B MPOLIECCE PeAIM3allMi OCHOBHBIX HAIpaBJICHUN
BOCIIUTATEJILHON JEATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCTIMTAHMA:

C(OPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIUU 00YUaIOLIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOro 00IIECTBa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIPAB U 00S3aHHOCTEN, YBAKEHHE 3aKOHA
U TIPaBOMNOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JEATEILHOCTH IIPH CO3IaHUHU YIEOHBIX
IPOCKTOB, PEIICHWH Y4YeOHBIX U IIO3HABaTEJIbHBIX 3a7a4, BBINOJHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEECIATh COOCTBEHHYIO ITO3HMIIMIO II0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYWUTHIBATh B CBOMX JICHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O
B3aMMOJICHCTBHUS JIIOJICH C pa3HBIMU YOCKJICHUSAMH, KYyJbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIBHBIM IOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEJOBATEIbCKUX 3a7a4, YBaXXUTEJIHHOTO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYXJIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO CONICPIKAHMS;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOM JIESITENBLHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaXKIaHCKON UACHTUYHOCTH, TAaTPUOTHU3MA,
YBaXXEHUSI K CBOEMY HAapOy, YyBCTBA OTBETCTBEHHOCTH Tiepe Poaunol, ropaoctu
3a CBOM Kpaul, cBOWO PoauHy, CBOM SI3BIK M KYJbTYPY, IPOILIOE M HACTOSAIIEE
MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPOIBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCUMCKHUX YUE€HBIX B CTAHOBJIICHHE U
pa3BuTHe OWOJIOTUM, TOHUMAHHS 3HAYCHUS OWOJIOTMHM B ITIO3HAHMH 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'O OOIIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXeHUI0 M 3ammute OTeuecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHWE JJUYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHNE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTENM CEMEMHOM KW3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHUE K MHPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMN;

MMOHUMAaHUE SMOLIMOHAIBHOIO BO3JICHCTBUSI dKUBOM IPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAUECTBA TBOPUECKON JIUYHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHPOBAHMS KYJIbTYPbI 310POBbS U
3MOIMOHATBHOr0 0J1arOMmoJIy4us:

MMOHUMAaHUE U peaii3alius 3J0pOBOro U 0e€30MacHOro 0opasa >ku3HHu (310pOBOE
UTaHuE, COOJII0/IEHNE TUTUEHNYECKUX MPaBUII U HOPM, COQJTaHCUPOBAHHBIN PEKUM
3aHATHH W OTHAbIXa, peryispHas (u3nudecKkas aKTUBHOCTb), OEpEeKHOrO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I[IEHHOCTH TIPaBUJ HWHJAMBUIAYAJBHOTO M  KOJIJICKTUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSX, YIPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TMOCIEACTBUM M HEMPUATHUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0JIt00UE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpaBJIEHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHSTH TAKYIO IS TEIbHOCTD;

UHTEpEC K pa3iMuHbIM cdepam MpoPecCHOHATBLHON JeATebHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaTru30BbIBATH
COOCTBEHHBIE )KU3HCHHBIC TIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIIEHNE K TPUPO/IC KaK HCTOYHUKY KU3HH
Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHU,

MOBBIIIIEHNE YPOBHS OKOJOTHYECKOW KYyJIbTYphl: NPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYIIKOB W OIEHKM MX BO3MOXHBIX TOCJIEICTBUN ISt
OKpYKarolIeH Cpelbl;

OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTMYECKUX MpoOJeM M MyTed HuX
peuieHus;

CIIOCOOHOCTB UCIOJIH30BATh MIPUOOPETACMBIC ITPU U3YUCHUU OUOJIOTUM 3HAHUS
M YMEHHMS TIpU PpEHICHUHU MpoOJieM, CBSI3aHHBIX C  pallMOHAIbLHBIM
IPUPOJIONOJIb30BAaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJAEHUS B MPHUPOJIE,
HalpaBJICHHBIX HA COXpPAaHEHUE pPAaBHOBECHS B DJKOCHUCTEMaX, OXpaHy BHJIOB,
dKOCHUCTEM, Orochephl);

AKTUBHOE HENPUATUE AEHUCTBUN, IPUHOCALINX BPEl OKPYKAOIIEW TPUPOTHON
cpele, yMEHUE MPOTHO3UPOBATh HEOJIAroNpHUSTHBIC HYKOJOTMUECKUE IMOCICACTBUS
MPEINPUHUMAEMBIX JEUCTBUN U MIPEIOTBPAIATh UX;



HaJIM4YME PA3BUTOTO IKOJOTHYECKOI0 MBIIUIEHUS, YKOJIOTHYECKOUN KYJIbTYpHI,
OIIbITa NEeSATENbHOCTH DKOJIOTHYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS MMH B ITO3HABATEIbHOM, KOMMYHHUKAaTUBHOM M COLMAIbHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU AEATEIBHOCTH YKOJIOTMYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO Ha JAHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYyJIbTYpPbl Kak CpelIcTBa
B3aMMOJICHCTBUS MEXKY JIFOJIbMHU U TIO3HAHUS MUDA;

NOHUMaHUE creuu(uKk OHOJIOrMM KaK HayKH, OCO3HaHUS €€ poJu B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPENCTaBICHU 00 OKpPYXarOUIEM MHUpPE KaK O €JUHCTBE MPUPOIbI, YEIOBEKa U
obmiecTBa, B INO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHHH HpoOseM
COXpaHEHUs] TPUPOJTHOIO PaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU Il COBPEMEHHOM IIMBUIIM3ALINHU:
o0ecrieueHuss HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTh pPEeCypcHble  MpOOJEeMBbl  Pa3BUTHUSA
YeJIOBEUEeCTBa, MOMCKA MyTel BbIX0/a U3 TJI00ATbHBIX 3KOJOIMY €CKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMUECKHX 3HAaHUM B ULEJAX
NOBBIIICHNU OOILIEH KyJbTYypbl, €CTECTBEHHO-Hay4YHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIMOHAJIbHOM IPaMOTHOCTU oOywaroumxcs, (GopMupyemon
MpU U3Y4EHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTHU METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS IS aHaluu3a |
OOBSICHEHHUS SBJIICHUW OKPYKAOUIEro MUpa W MPOUCXOASIINX B HEM H3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYE€HHSI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
peleHust npodJieM B peaibHbIX )KU3HEHHBIX CUTYALIUSX;

OCO3HAHME LIEHHOCTHM HAY4YHOW AESATENbHOCTH, T'OTOBHOCTH OCYILECTBISAThH
IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHANBUYaJIbHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY TMOJIYYEHHIO HOBBIX 3HAaHUM 1O OHMOJIOTMHU B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yiabTaThl OCBOECHHUs y4eOHOro mnpenmMera «buomorus»
BKJIIOYAIOT: 3HAYUMble s (OpPMHUPOBAHHS MHUPOBO33PEHUS OOYUYaAOLIUXCS
MEXIUCIUTUTMHAPHBIE (MEXIIPeIMETHBIE) OOIeHAYYHbIE TOHSATHS, OTPaKAIOIINe
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHENU(PUKY METOJO0B IO3HAHMS,
UCTIOJIBb3YEMBIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, DHEPTHUs, SIBICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHNE, HA0MIOICHNE, U3MEPEHHE, DKCTIEPUMEHT U IPYTHE); YHUBEPCAIIbHBIC
yueOHble JAeiicTBusA  (MTO3HABATEIbHBIC, KOMMYHUKATHUBHBIE, PETYISTHBHBIC),
obecrneunBatomue GopmupoBanre (yHKIIMOHATLHONW TPAMOTHOCTH U COIUATBLHOM
KOMIIETEHIIMH  OOYyYalolllMXCs;  CIOCOOHOCTh  OOYYarolUXCS — UCIOJIb30BaTh
OCBOEHHbBIE MEXAUCIUILTHHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEHCTBUA B MIO3HABATEIHHONW U COITUATIBHON MTPAKTHUKE.

B pesynbrare u3yuenus OMOJIOTMH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus
y oOydaromerocs OyayT chopMHpOBaHBI IO3HABATEJIbHbIE YHHUBEpCAbHBIC
y4yeOHbIE JCHCTBUS, KOMMYHHMKATHUBHBIE YHUBEpCAJIbHBIC Yy4eOHBIC JCHCTBUS,
pETyIsTUBHBIE YHUBEPCAIbHBIC YueOHbIC ACUCTBHS, COBMECTHAS IEATEIHHOCTb.

MeranpeaMeTHble pe3ylbTaThl OCBOECHHUS IPOrpaMMBbl CPEIHEro OOLIEro
00pa30oBaHUs JOJKHBI OTPAXKATh:

OsgiaseHue YHHBEPCAJbHBIMHU y4eOHbIMH NMO3HABATEJIbLHBIMH
AeCTBUAMMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITEILHO  (OpMyJIMpOBaTH M aKTyaJIM3WUPOBATH  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEHUM 3HAHUW TPUEMBI JIOTMUYECKOTO MBIIUICHUS
(ananmu3a, cUHTE3a, CpaBHEHUS, Kiaccuukamnmu, 0000IeHNs), PACKPHIBATH CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMU TTOHSATHUSIMH);

ONpeAeNATh WENH JACSATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUU HX
JOCTUXKEHHUS, COOTHOCUTH PE3yJIbTaThl IEATEILHOCTH C MOCTABJICHHBIMHU LIEJISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS i1 OOBSICHEHUS! (PAaKTOB U SBJICHHI
YKUBOM TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pPACCYXKIEHUS (MHIYKTUBHBIC, JECIYKTUBHBIC, II0
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U 3AKITFOUCHUS;

MPUMEHSTH CXEMHO-MOJICTILHBIE CPECTBA 1JIs IIPEACTABICHUS CYIIIECTBEHHBIX
CBS3€M W OTHOIIEHWH B M3y4aeMbIX OHOJIIOTHUYECKHX OOBEKTaX, a TaKKe
IPOTUBOPEUHA PA3HOTO POJA, BBIABICHHBIX B PA3IMYHBIX WH(OOPMAIIMOHHBIX
UCTOYHUKAX;



pa3pabaThiBaTh IUIAH pEIICHUs NPOOJEMBbI C Y4ETOM aHaU3a MMEIOIIUXCS
MaTEpPUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPJAMHUPOBATH U BBIIOJIHATH padOTY B YCIOBHUSX PEATBHOI0, BUPTYAJILHOT'O
¥ KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATENbCKUE eHCTBHUSA:

BJIaJIeTh HAaBbIKaMU y4€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEsITEbHOCTH,
HaBbIKAMH  pa3pelieHus MOpoOJieM, CHOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJ/IOB PELICHMS IPAKTUUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh pPa3jU4HbIC BUJABI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepPIpeTalud, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B y4YEOHBIX
CUTYaIUsIX, B TOM YUCIIE IPU CO3aHUM YUE€OHBIX U COIIMAJIbHBIX ITPOEKTOB;

¢dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaJE€Th HAYYHON TEPMUHOIIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBIIATh IPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJM3MpOBATh 3a/]ady,
BBIIBUTATh THIOTE3Y €€ pelIeHUs, HAXOIUTh apryMEHTHI JIJIsl TOKA3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPHUH PELLICHMUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHA 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OLICHUBATh X JOCTOBEPHOCTb, MMPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJISTh IEJICHANIPABICHHBIM TOUCK TEpeHoca CPEelCTB M CIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBbHYI0 M MPAKTHUYECKYH 00JacTu
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIIBUTaTh HOBBIE WJEH, MpEJIaraTh OPUTMHAIbHBIE MOAXOAbl U PEIICHHS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(OpMALMK (TEKCTE y4eOHOrO
nocoOus, HAy4YHO-TIONYJSAPHOW JIUTEpaType, OHOJIOTMYECKUX CJOBapsX H
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3upoBaTh
UH(OPMALIMIO Pa3JIMYHBIX BUAOB U (POPM IPE/ICTABIICHUS, KPUTUUECKU OLIEHUBATh
€€ JJ0OCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTb;



(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IMYHbIE METOJbI IPU MOUCKE U
orbope Ouosiornueckoir MHGoOpMauu, HEOOXOJUMON JJisl BBINOJIHEHUSI y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCTIOIb30BAHUS PA3INIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEACTaBICHUS
Ounonoruyeckoit uHpopmManuu (CXeMbl, rpapuKu, AUarpaMMbl, TaOJIULIbI, PUCYHKH U
Zpyroe);

UCTIONb30BaTh HAy4YHBIA s3BIK B KadyecTBE CpeactBa mpu paboTre ¢
Oouonornueckol uHGpoOpMaluend: TNPUMEHSATh XUMHYECKHe, (usnueckue Hu
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBL, (HOpMYIbl, a00peBUATypy, HOMEHKIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJAJ€Th  HABbIKAMU  pPACIIO3HABaHUS U 3allUThl  MHGpOpMAIUH,
MH(OPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€ICTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATh
B JMajore WM JAUCKYCCUU IO CYIIECTBY 00CyXkIaeMoil TeMbl (YMEHHE 3a]aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCHUTEILHO BBIMOJHEHUS TpeaiaraeMoi
3aJja4uM, YYUTHIBaTh MHTEPECHl U COTJACOBAHHOCTH MO3UIUHN JIPYIHMX YYaCTHUKOB
JUaora Wiv JUCKYCCHH);

pacro3HaBaTh HeBEpOambHBIC CpEACTBA OOINEHHWS, TOHWUMATh 3HAYCHHE
COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIui,
YMETb CMAr4aTh KOH(QIMKTBI U BECTH NIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CHOcOOaMU OOIIECHUS U B3aUMOJCHCTBHS, MOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH (opMe (HOpMYyJIMpOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHAs IeSTeJbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON M WHIMUBHIYaTbHOM
paboThI IpU pEIICHUN OUOJIOTUYECKOMN MPO0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYIIOBBHIX (OPM B3aUMOACHUCTBUS MPH PEIICHUH YUeOHOW 3a1a4H;

BbIOMpaTh TEMaTUKY U METOJbl COBMECTHBIX JACUCTBUN € Yy4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO UJIeHa KOJJICKTHBA;

OPUHUMATh IETH  COBMECTHOM  JESITENbHOCTH, OpraHW30BbIBAaTh U
KOOPJIIMHUPOBATh JCUCTBUS MNO €€ JOCTHKECHHUIO: COCTaBJISTh IUIAH JICMCTBU,



pacnpenensTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJbTaThl
COBMECTHOU PabOThI;

OLICHMBATh KAUECTBO CBOET0 BKJIAJ1a M KAKI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yJbTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE MPOEKThI, OLIEHUBAThb HWJIEW C TO3ULIMA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IIOBEACHHE B PA3IMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITH MHULIMATHBHBIM.

Ogy1aieHre YHUBEPCAJIbHBIMHU PeryJATHBHBIMHU ACHCTBUAMM:

1) camoopranu3amnusi:

UCIOJb30BaTh OHMOJOrMUECKUE 3HAHHS i1 BBIABICHHUS MpoOIeM H UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU I1IeJIEBbIE U CMBICIOBbBIE
YCTAHOBKHM B CBOMX JCHCTBHUSX W MOCTYIKaxX IO OTHOLIEHUIO K JKUBOW MHPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBJIATh MO3HABATENbHYIO JEATEIbHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PELICHUS TPOOIEMBI C YUETOM UMEKOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JIaBaTh OILIEHKY HOBBIM CUTYAaIlUsIM;

paclupATh paMK1 y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPeANOYTEHHIH;

JieJIaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pellIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON HSPYAMIIMH B
pa3HBIX O00JIACTSX 3HAHWN, MOCTOSHHO TOBBIIATH CBOW 0Opa30BATENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B AESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJQJIETh  HABbIKAMH  IO3HABAaTEJIbHOM  pePIEKCMU  KaK  OCO3HaHHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMI, UCIOIBL30BaTh NMPUEMBI pedIieKCUU N7l OLEHKU CUTYyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHUBAaTh PUCKHM M CBOEBPEMEHHO NIPHUHUMATh PEIIEHUS 10 HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TMpPU aHAJU3€ pPe3YJIbTaTOB
NEeSATENbHOCTH;



3) npuHATHE cedsl M APYTUX:

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

IIPUHAMAaTh MOTHUBBI M AapryMEHTHl JAPYTMX MNpPH AaHAIM3E PE3YJIbTAaTOB
NEeATEIIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTrOro YeaoBeKa.
HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3yibTaThl OCBOCHHUS COJEp)KaHUS Y4EeOHOro TMpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPUEHTHPOBaHbI Ha oOecreueHue
npopunbHOro  o0ydyeHus  oOydarommxcs  Ouomormu. OHM  BKIIIOYAIOT:
cnenupuyeckue A OMOJIOTUY Hay4YHbIE 3HAHUS, yMEHHS U CIIOCOOBI ASHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIMA U TIPEOOPA3OBAHUIO 3HAHUM, BUIBI JIEATEIHHOCTU IO
MOJIYUEHHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IMUHBIX YU4E€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABIEHBI IO
rojiaMm U3y4eHHsl.

[IpenmeTHble pe3ysibTaThl OCBOEHUSA ydyeOHoro mpenmera «buonorus» B 10
Kacce NOKHBI OTPaXkKaTh:

chOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OWOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAaHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B
MO3HAHWM  3aKOHOB  MPUPOABI M  PEHIEHUH TPo0JeM  PalMOHAILHOIO
IPUPOJIONIOJIB30BAHUS, O BKJIAJE POCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHoJIoTNY;

BIIAJICHUEC CHCTEMOH OHOJIOTHYECKHX 3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraronue OMOJOTUYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
Opranu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJALMsS, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W DPAa3BUTHE), OWOJIOTUYECKHUE TEOPHH
(knetounas Teopus T. IlIBanna, M. Illnetinena, P. BupxoBa, XxpoMocomMHas Teopus
HacneacTtBeHHocT T. Moprana), yudenuss (H. W. BaBunmoBa — o0 1eHTpax
MHOT000pa3us U MPOUCXOXKICHUS KYJIbTYPHBIX pACTEHUI), 3aKOHBI (eIMHO00pa3us
MIOTOMKOB TIEPBOTO TOKOJEHUS, PACIICIUICHHS, YUCTOTHI TaMET, HE3aBUCHMOIO
HacinenoBanust [. MeHnaenss, TOMOJIOTMYECKUX PSIJOB B  HACIEACTBEHHOU
u3menunBocty H. Y. BaBunosa), npuHIUIbI (KOMIJIEMEHTaApPHOCTH);

BJIQJICHWE OCHOBHBIMM METOJAaMU HAyYHOTO TMO3HAHUS, HMCIOJb3YEMBIX B
OMOJIOTUYECKUX HCCIEAOBAHUSAX JKHUBBIX OOBEKTOB (OMUCAHHE, W3MEPEHHUE,
Ha0JII0ICHNE, SKCTICPUMEHT);

YMEHUE BBIJICTSATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pACTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pAaCTE€HHU, >KMBOTHBIX, 4YEJIOBEKAa, MPOLECCOB KU3HEAEITEIbHOCTH,



POTEKAIOIIMX B OpPraHu3Max PACTEHUM, >KMBOTHBIX U YEJIOBEKa, OMOJIOrMYECKUX
poIeccoB: 0OMeHa BemecTB (MeTadoyu3M), MpEeBpaIeHUsI YHEPTUU, OPOXKEHHUS,
aBTOTPO(HOr0 U TeTepOTPOPHOro TUIIOB MUTAHUS, (POTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, M€W03a, TaMeTOoreHe3a, sMOpUoreHe3a, NoCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIWUBUAYaJdbHOTO  pa3BUTHUA  OpraHm3ma  (OHTOTEHE3a),
B3aMMOJIECTBUS T€HOB, T'€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPa;

YMEHHE YCTaHABIMBATh B3aUMOCBS3U MEXKAY OpPraHOMJAMH KIETKH U HX
(GYHKIIUSIMH, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (QYHKIHUIMH, MEXIY
OpraHaMM M CHCTEMaMU OpPraHOB Yy pPAaCTCHHH, JKMBOTHBIX M YEJIOBEKa M MX
GYHKIIUSAMH, MEXIy CHUCTEMaMH OPTraHOB W WX (QYHKIHMAMHU, MEKIY dTaraMu
oOMeHa BEIIECTB, 3TallaMU KJIETOYHOTO LUK U )KU3HEHHBIX [IMKJIOB OPraHU3MOB,
ATanmaMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHUE BBISIBIATH OTJIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIUE ApPTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJMKY JJISI IOKA3aTelbCTBA POJICTBA OPTaHMW3MOB Pa3HBIX
CUCTEMaTUYECKUX TPYIIIL;

YMEHHUE pelIaTh OMOJOTHYECKUE 3aa4UH, BBISBISTh MPUINHHO-CIICICTBEHHBIC
CBSI3U MEXAY UCCIIEyeMbIMU OUOJIOTMYECKUMU MTPOLIECCAMU U SBJICHUSIMU, J€NaTh
BBIBOZIBI ¥ TIPOTHO3BI HA OCHOBAHWY TIOMYYEHHBIX PE3YIbTaTOB;

YMEHHE BBITIOIHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PAOOTHI, COOMIOAATH
npaBwiia pu padoTe ¢ yaeOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMCHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh WX OSKCIEPUMEHTAIHLHBIMHU
cpeactBamu, (GOpMyIUpys Ledb HUCCIEAOBAHUSA, AHAJIU3UPOBATH IOJTYYCHHBIC
pE3yNbTaThl U JAENIaTh BHIBObL;

YMEHHE Y4acTBOBaTh B Y4E€OHO-HCCIICOBATEIHCKON paboTe Mo OWOJIOoTruw,
HKOJIOTUM U MEIUIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  MPEACTaBIATh  MOJYYEHHbIE  pe3yjibTaThl HAa  YYEHUYECKUX
KOH(EPEHIIUX;

YMEHHE OIEHUWBATh OSTUYECKHE aCIEKThl COBPEMEHHBIX HCCIEJOBaHUN B
o01acTu OMOJOTHH U METUITMHBI (KIIOHUPOBAaHKE, NCKYCCTBEHHOE OTIIOIOTBOPEHHE,
HaIpaBIEHHOE U3MEHEHHNE TeHOMA U CO3/IaHHe TPAHCTCHHBIX OPTraHU3MOB);

YMEHHE OCYILIECTBIISATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHaaIbHOU
NESATeIbHOCTH B 00JIacTH OWOJIOTUM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPHH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBINIICHHOCTH, YIIyOJIsaTh MO3HABATEIbHBIH
MHTEpPEC, HAIIPABJIICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
OpOAODKEHHE OHUOJIOTMYECKOr0 O00pa3oBaHUsT B OpPraHU3alMSIX CPEIHEro
po(eCCUOHATBHOIO U BBICIIETO 00Pa30BaHU.



[IpenmeTHble pe3ysibTaThl OCBOEHUSA ydyeOHOro mpenmera «buonorus» B 11
KJacce NOIKHbI OTPaXKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUM O MeCTe€ U PO OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW ECTECTBEHHO-HAyYHOM
KapTUHBl MHUpA, B TMO3HAHUM 3aKOHOB MPHUPOJLI M PEHICHUH HSKOJIOTHUYECKUX
npoOsieM YelOBEYEeCTBA, a TaKXKe B PEIICHUH BOMPOCOB PaAlMOHAIBHOTO
IPUPOJIONIONIb30BaHUS, U B ()OPMHUPOBAHUN [IEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOLIECTBY, YEIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOECKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHU;

YMEHHE BIJIAJIETh CHCTEMOW OMOJOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAET
OMpe/IeNICHUs] WM TOHUMAHHUE CYIIHOCTM OCHOBOMOJArarolnX OUOIOTHYECKUX
TEPMUHOB M TOHATUH (B, 3KocucTema, Oumocepa), OuMOIOTHYECKUE TEOPUU
(aBomronmoHHast Teopusi Y. JlapBuHa, CHHTETHYECKAs TEOPUsI IBOJIIOLUHU), YUEHUS
(A. H. CeBepuioBa — 0 myTsXx U HarpablieHHUsX 3Boitoiuu, B.W. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apopsimieBoro cxojacrsa K. M. bopa), npaBuia (Munumyma FO. JluOuxa,
AKOJIOTUUECKOW MupamMuIbl 3HEpruu), rumore3bl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIAJIETh  OCHOBHBIMH  METOJaMHM  HAy4YHOrO  TO3HAHUS,
UCIOJIb3yeMbIMU B OMOJIOTMYECKUX UCCIICOBAHUSIX JKUBBIX 00BEKTOB U SKOCUCTEM
(onucaHue, U3MEpeHue, HaOMIOAEHUEe, APKCIEPUMEHT), CIOCOOaMM BBISBICHUS U
OLICHKH aHTPOIIOI€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHBIE TIPU3HAKU: BHJIOB, OHOTEOIICHO30B,
AKOCUCTEM H Ouocdephl, CTaOWUIU3UPYIOIIETO, MBMXKYIIEr0 U pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJUTOMATPUIECKOTO ¥ CUMITATPUIECKOTO BUI000pa30BaHMS,
BIMSHUS ~ JBIDKYIIMX ~ CHJI  JBOJIOLMM  HAa  TeHOQOHA  TOIMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWs, YepeOBAHMS HAIPaBICHHM
SBOJIIOLIMH, KPYrOBOPOTA BEIIECTB M MIOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBSI3M MEXKAY MPOIECCAMH 3BOJIOIUH,
JOBIDKYIIUMU CUJIAMH AHTPOIOr€HEe3a, KOMIIOHEHTAMH PA3IMYHBIX SKOCHCTEM U
IPUCTIOCOOTIEHUAMH K HUM OPraHU3MOB;

YMEHUE  BBIBISTH  OTJIMUYMUTENbHBIE  TMPU3HAKU  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cCpejlie OOUTaHUsl, a0MOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBA3€H  OpPraHu3sMoOB B  COOOIIECTBAx,
AHTPONOTEHHBIX U3MEHEHUI B YKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOIIUE AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUIsl IOKA3aTeJIbCTBA POJICTBA OPTraHMW3MOB Pa3HbIX
CHUCTEMAaTHUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CPEJIbl OOUTAHUS, €AMHCTBA



YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXPAHEHHUS MHOrooOpasus BHJIOB W
AKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MTPUPOIBI U YEIIOBEUECTBA;

YMEHHE PeIIaTh OMOIOTMYECKUE 3a/1a49H, BBISBIISATh MPUINHHO-CJICICTBCHHBIC
CBSI3M MEX]Y UCCIIEIyEMBIMU OMOJIOTHYECKUMHU MPOIIECCAMU U SIBJICHUSIMU, JIENIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJTyYE€HHBIX PE3YIIhTaTOB;

YMEHHE BBITIOIHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PAOOTHI, COOMIOAATH
paBuiia pu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIIBUTATh THUIIOTE3bI, IMPOBEPATh WX OKCIEPUMCHTAIHLHBIMHU
cpenctBamu, (HOpMyIHpys 1eTb WCCICAOBAHUS, aHAJU3UPOBATH TOTYyYCHHBIC
PE3yNbTATHl U JACNIaTh BHIBOBL;

YMEHHE Y4acTBOBaTh B Y4E€OHO-HCCIICOBATEIHCKON padoTe Mo OWOJIOTHH,
9KOJIOTHMU W MEIWIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTaBIATh  TOJNIYYCHHBIE  Pe3yJbTaTbl Ha  YUCHHYECKHUX
KOH(EpEHIIUX;

YMEHHUE OIEHUBATh TUIIOTE3bl U TCOPUU O MPOUCXOKICHUH KU3HHU, YEITOBEKa
M YEJOBEYECKUX pac, O MPUUYMHAX, MOCIEACTBUSAX M CIOCO0axX MPeIOTBPAIICHUS
100abHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BHIOOp Oynymieid mpodeccruoHaIbHOM
JEATENBHOCTH B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIB30BAHNS, MEIUIIHHBI,
OMOTEXHOJIOTUU, TICUXOJIOTUHU, BETEPUHAPUU, CEIHCKOTO XO35SWUCTBA, MHUIIEBOU
IPOMBIIIIEHHOCTH, YIAyOJsATh TO3HABATEIBHBIA WHTEPEC, HAIpaBJICHHBIA Ha
OCO3HAHHBIA  BHIOOP  COOTBETCTBYMIOIIECH  Tpodeccun W TPOAODKEHHE
OMOJIOTHYECKOTO 00pa30BaHUsl B OPraHU3AIMAIX CPEIHEro MPo(ecCHOHATBHOTO U
BBICIIIETO 00Pa30BaHMUs.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Kontpoasnbie | IpakTuueckue
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThbI padoThI pecypesi
1 buonorus xak Hayka
2 JKuBble cucTembl U UX U3yUEHUE
3 buonorus kieTku 0.5
4 XuMHUUYECKasi OpraHu3aIus KICTKH 10 1
5 Ctpoenue u GyHKIIUU KIETKH 8 2
6 OOMEH BeIIEeCTB U MPEBpaIlCHUE SHEPTUU B 9 1
KJICTKE
7 HacnencrBennas nndopmanus u 9 05
peanuzanus €€ B KJIETKe '
JKu3HeHHBIN MUK KIETKH 6 1
Ctpoenue u (yHKIIMHA OPraHU3MOB 17 15
10 Pa3zmMHOKEHME U pa3BUTHE OPTaHU3MOB 8 15
11 ['eHernka — HayKa O HACJIECTBEHHOCTH U ) 0.5
U3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIECTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 ['enernka uenoBeka 3 0.5
15 Cenekiysi OpraHu3MoB 4 1
16 buorexHomorus u cuHTETHYECKast OMOIOTUs 4




17

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KUIACC

KosauuyecTBo 4yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesoB H TeM (uugposbie)
Ne n/n Kontpoabnbie | IlpakTuueckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIEe
padoThI padoTHhI pecypesI
1 3apokIeHUE U Pa3BUTHE SBOIOIIMOHHBIX 4
MpeACTaBICHUN B OHOJIOTHH
MukposBoonus u e€ pe3ysbTaThl 14 2
Maxpo3BOIIIOIIHS U €€ PE3YIbTATHI 6
4 [TporcxoxkIeHNe U Pa3BUTHE KU3HU HA 15 15
3emiie
5 [IpoucxoxaeHnue yenoBeka — aHTPOIOT€HEe3 10 1
DKoIorusi — HayKa 0 B3aUMOOTHOIICHHUSIX
6 OpPraHHW3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarolen cpenon
OpraHu3msbl U cpeia OOUTaHUS 15
DKOJIOTUsI BUOB U MO YJISILIHI 0.5
9 DKOJIOrust COO0IIECTB. DKOIOTUYECKHE 12 05
CHCTEMBbI
10 bruocdepa — riodanpHas dKocHcTEMA 6
11 YenoBek U OKpyKaroIias cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne Jara nupposbIe
Tema ypoka KonrTpoasbnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
1 buonorus kak KOMIUIEKCHAs HAyKa B KaK 1
4acCTh COBPEMEHHOI'0 00IIIeCTBa
JKuBble cucTemMbl U UX CBOMCTBA 1
VYpoBHEBas OpraHU3aLus )KUBBIX CUCTEM 1
4 VcTopusi OTKPBITUS U U3YYCHUS KIICTKH. 1
Kiterounas teopus
MeToabl MONEKYJIIPHON U KJIETOYHOU
ouonoruu. [IpakTueckas padora
5 «M3ydeHne MeTof 0B KIETOYHON 1 05
Ouonoruu (xpomarorpadus, '
anekrpodopes, muddepernuansHoe
neHrpudyruposanue, [11[P)»
6 XUMHYECKUN COCTaB KJIETKU 1
7 MuHepanbHbIE BEIIECTBA KIETKHU, HX 1
Ouosoruyeckas poib
Opranuyeckre BelecTBa KIETKH —
3 6enku. JlabopaTopHas pabora 1 05
«O6HapyxeHue 0eJIKOB ¢ ITOMOIIBIO '
KauyeCTBEHHBIX peaKIuii»
9 CaoiicTBa, kiaccupukanus u QyHKIIN 1

0eJIKOB




OpFaHI/I‘{CCKI/IC BCIICCTBA KIICTKH —

10
YTJIEBOABI

11 Oprannueckue BemecTBa KIeTKH —
JIMTTHJTBI
Hyxnennossie kucnotsl. JJTHK u PHK.

12 JlaGopartopHas pabota «McciaenoBanue 05
HYKJIEMHOBBIX KUCJIOT, BBIICIEHHBIX U3 '
KJIETOK pa3JMYHbIX OPraHU3MOB)

13 Crtpoenue u pynkuuu ATO. [Ipyrue
nykieosuarpudochater (HTD)
CexsenupoBanue [JHK. Metoabl

14 T€HOMHUKH, TPAHCKPUIITOMUKH,
MPOTEOMHUKHU

15 MeTozbl CTpYKTypHOI Guosiorun

16 Tunsl kietok. [IpokapuoTnyeckas kierka
CrpoeHune 3yKapuOTUYECKON KIIETKH.

17 [TpakTuueckas padota «M3yueHnue 0.5
CBOWCTB KJIETOYHOM MEMOpaHbI»

18 IToBepXHOCTHBIN anmnapar KJIETKH
OnHomeMOpaHHBIE OPTaHOM 1Bl KJIETKH.

19 [TpakTuueckas padora «3yueHue 05
JBH)KEHUS LUTOIUIa3Mbl B PACTUTEIIbHBIX '
KJIETKaX»
[TonryaBTOHOMHBIE OPraHOU bl KIIETKH:

20 MUTOXOHJAPUH, TIaCTUABL. JlabopaTopHast 05

pa60Ta ((I/ICCJ'IGJIOBaHI/IC IJ1a3MoJii3a u
JACIIIa3MOJIM3a B PaCTUTCIIbHBIX KJIICTKAX»




21

HememOpaHHbIe OpraHouabI KJIETKU

22

Crpoenue u GyHKIUY sipa

23

CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK
sykapuoT. JlabopaTopHas paboTa
«V3ydeHne cTpoeHHs KICTOK Pa3IMYHBIX
OpPTraHU3MOB)

0.5

24

ACCUMWIALIUS U TUCCUMUJISIIINS — JIBE
CTOpOHBI MeTabonu3Mma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaJTUTUYeCKON aKTUBHOCTH
¢dbepMeHTOB (Ha MpUMepe aMUIa3bl TN
KaTayasbl)»

25

@epMEHTATUBHBIN XapaKTep peakiuii
KJIeTOYHOro Metabomusma. JlabopatopHas
pabota «3yueHnue pepMEeHTATHBHOTO
pacieruieHus IepoKcrIa BOIOpoia B
PACTUTENBHBIX U )KUBOTHBIX KIETKAX)

0.5

26

benku-akTHBaTOPHI U OENKU-UHTUOUTOPHI

27

ABTOTpO(DHBIN THIT OOMEHA BEIIECTB

28

doTtocunres

29

Xemocunres. JlabopaTopHas pabora
«CpaBHeHue npoueccoB (POTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIC OpraHu3Mbl. Bujibl
opoxenus. Jlabopatopnas pabora
«CpaBHEHHUE TIPOIIECCOB OPOKEHUS U
JIBIXQHHSDY




31

AdpoOHBIE OPraHU3MBI. DTaIlbl
DHEPreTUYECKOro 0OMeHa. JHeprus
MEMOpPaHHOTO T'PaIUEHTA MPOTOHOB.
Cunte3 AT®: Pabota mporonnoit AT®-
CHHTa3bI

32

O06o0mIeHNEe U cCUCTeMaTH3aIUsl 3SHAHU T
o TeMe "OOMeH BelecTB U
MPEeBpaIllEHUE SHEPTUH B KJIeTKe" /
KonTponbsHas pabora o teme "OOMeH
BEIIECTB U IIPEBpALICHUE SHEPTHH B
KieTke"

33

Peakuuu MaTpu4HOro CUHTE3a

34

TpaHCKpUNIMA — MaTPUYHBINA CUHTE3
PHK

35

Tpancnsiust u €€ 3Tanbl

36

KoaupoBanne aMmuHOKHUCIOT. Poiib
pubocoM B buocuHTe3e OenKa

37

Opranuzanys reHomMa y Ipokapuor u
JYKapuoT

38

MonekynspHble MEXaHU3MbI IKCIIPECCUU
T'€HOB y DYKapuoT

39

Bupycbl — HekiieTouHble (POPMBI )KU3HU
u obnuraTHble napa3uthl. [IpakTuueckas
pabota «Co31anue MO BUpyca»

0.5

40

BupycHusle 3a0051eBaHMs YeIOBEKA,
JKUBOTHBIX, PACTEHUI

41

Hanorexnosoruu B OMOJIOTHH U
MCOUIINHE




42

JKn3HEHHBIN UK KIIETKU

43

Matpuunsiii cunte3 JJHK

44

Xpomocomsl. JlabopatopHas paboTa
«V3y4eHne XpoMoCcoOM Ha TOTOBBIX
MUKpOIpernapaTax»

0.5

45

JleneHune KIETKH — MHUTO3

46

Tuns! knetok. KapruokuHes U IUTOKUHES.
Perynsmus >Ku3HEHHOr 0 IIMKJIA KJIETOK.
JlaGoparopHas padora «Habmoznenue
MUTO32 B KJIETKaX KOHUMKA KOpEIIKa JIyKa
(Ha roTOBBIX MUKpOIMpEnaparax)»

0.5

47

O06o0061eHue U cucTeMaTH3alus 3HaHu|
no temaM "Hacnencrsennas nundopmarus
u peanu3auus ee B kierke", "JKu3HeHHbIl
nuki kietkn" / KontposbHas paboTta mmo
Teme "Peakuuu MaTpu4HOro cuHTe3a"

48

OpraHusM Kak eIMHOE LIEN0e

49

Tkanu pactenuit. Jlaboparopnas pabota
«M3y4yenue TKaHEHW pacTCHUN»

0.5

50

TkaHU )KUBOTHBIX U YEJIOBEKA.
JlaGoparopHas paborta «3yueHue TkaHe
JKUBOTHBIX»

0.5

51

Oprassl. CucTeMbl OpraHoB.
JlabopaTtopnas pabora «3yueHue
OpPraHoB IIBETKOBOI'O PaCTEHUSD)

0.5

52

Omnopa Tena opraHu3MoB

53

JIBM>xeHne opraHu3MoB




o4

[Tutanue opraHu3MoB

IInTanre MO3BOHOYHBIX JKHBOTHBIX.

> [TumeBapuTenpHas cCHCTEMa YeI0BeKa

56 JpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KHBOTHBIX H
YeJIoBeKa

58 TpaHCIOPT BEIIECTB Y OPraHU3MOB

59 KpoBeHocHast crcTemMa o3BOHOYHBIX
’KMBOTHBIX M YEIIOBEKA

60 Beinenenue y opraHu3smMoB

61 3amnmra y OpraHu3MoB

62 NMMyHHast cucteMa 4enoBeKa

63 PazapaxxuMocTs u perysius y
OpraHU3MOB

64 ['yMopalibHast peryJisiys 1 SHIOKPHHHAS
cHCTeMa XUBOTHBIX U YeJIOBEKa

65 @®opMbI pa3MHOXKEHHSI OPraHU3MOB

66 [TonoBoe pasmMHOXEHUE

67 Meiio3
I"amerorene3. OOpa3zoBaHue U pa3BUTHE

68 HOJIOBBIX KJIeTOK. JlabopaTopHas paboTa 05
«/3y4yenue cTpoeHHs NOJIOBBIX KJIETOK Ha '
rOTOBBIX MHKPOIIpEapaTax»

69 WunuBuayansHOE pa3BUTHE OPraHU3MOB

— OHTOI'CHE3




70

3akiajKa OpraHoOB M TKaHEH U3
3apOJIBIIIEBBIX JIUCTKOB

71

Poctn Pa3BHUTUC KUBOTHBIX.
JlabGopaTopHas pabora «BrisiBieHue
MPU3HAKOB CXOJICTBA 3aPOJIBIIICH
ITIO3BOHOYHBIX KUBOTHBIX»

0.5

72

Pa3mHOKEHHE U pa3BUTHE PACTEHUM.
JlaboparopHas pabora «CtpoeHue
OpPraHoB Pa3MHOXKEHMsI BBICIIMX
pacTeHun»

0.5

73

O0o01ieHue U cucTeMaTU3anus 3HaHu|
o teMe "CtpoeHue ¥ PyHKIIUU
opranu3moB" / KoHtpospHas pabota o
teme "CtpoeHue u GyHKIIMH OpaHU3MOB"

74

Hcropust CTAHOBIIGHHSI U PA3BUTHUS
TeHETUKH Kak Hayku. OCHOBHBIE TIOHATHS
U CUMBOJIBI TeHeTHkH. JlabopaTopHas
pabora «J{po3oduia kak 00BEKT
TeHETUYECKUX HCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HaCJIeOBaHUS
npu3HaKoB. MOHOrHOpHIHOE
ckpemuBanue. [Ipaktnyeckas pabora
"N3ydeHue pe3yabTaToB
MOHOTHOPUHOTO CKPELIUBAHUS Y
npo3oduiter”

0.5

76

IuTomoruiyeckue OCHOBBI
MOHOTHOPHTHOTO CKPEITUBAHMS




AHanu3upyroliee CKpeluBaHue.

" Henonnoe nomuuupoBanue !
JuruOpuiHoe ckpelyBaHue.

78 [TpakTuueckas pabora «3yueHue 1 05
pe3yIbTaToOB AUTHOPHIHOTO '
CKpEUTMBaHUsl Y APO30(QHITBI»

79 [{utonornueckre OCHOBBI AUTHOPUAHOTO 1
CKpeIIMBaHUS

80 CueryieHHOE HacJIeJ0BaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOPHsI HACIIECTBEHHOCTH 1

82 ['enernka mona 1

83 I'eHOTHII KaK LIEJI0CTHASA CUCTEMA 1

84 I'eHeTHUeCcKU KOHTPOJIb Pa3BUTHUSA 1
pacTeHul, )KUBOTHBIX U YEIOBEKa

85 N3MeHYMBOCTH NMPU3HAKOB. BUabl 1
W3MEHUYHUBOCTHU

86 MoauukanroHHasi U3MEHUYNBOCTb 1
BapuanuoHHbIi psg U BaprualiiOHHAs
KkpuBas. JJaboparopHas pabora

87 «HccnenoBanue 3aKOHOMEPHOCTEH 1 05
MOIU(PHUKAMOHHON H3MEHYNBOCTH. '
[TocTpoenune BapualmOHHOr 0 psiaa u
BapUaIlMOHHON KPUBOW»

88 ['eHOoTHMTIMYECKAst ©3MEHYUBOCTD. 1
KomOunaTuBHasi U3MEHYUBOCTh

89 MyTanoHHast U3MEHYUBOCTb. 1 05

[TpakTnueckas pabora «MyTtauuu y




Jpo30(QHIIbI (Ha TOTOBBIX
MHUKpOIIpernaparax)»

90

3aKOHOMEPHOCTH MYTAallMOHHOT O
npoiiecca. DMUTeHEeTUKA U dMUT€HOMHUKA

91

O06o0mieHne 1 cucTeMaTH3aIus 0 TeMe
"I'eHeTHKa - HayKa O HacJIEeICTBEHHOCTH U
M3MEHYMBOCTH OPraHU3MoB" /
Kontponphas pabora o reme "I'eneTnxa"

0.5

92

I'enernka yenoBeka. [IpakTnueckas
pabora "CocTaBiaeHue 1 aHAIH3
pOoIOoCIOBHOM "

93

MeToabl MEAUIIMHCKON T'€HETUKHU

94

3HaueHHNE MCZ[I/IIII/IHCKOﬁ T'€HCTHUKU B
NpeaAOTBpalliCHUHN U JICUCHHUN
FeHEeTUYECKUX 3a00JICBaHUM YelIoBeKa

0.5

95

OCHOBHBIE TOHATHS CENEKIUH.
JlaGopartopHas pabota "M3y4denue copToB
KYJIBTYPHBIX PACTEHUHN U TOPOL
JIOMAIIHUX KUBOTHBIX"

0.5

96

MeTobI CEeNEeKIIMOHHON PabOTHI.
JlabGopaTopHas pabora "M3yueHue
METOIOB CEJIEKI[UN pacTeHUui"

97

JlocTr>XeHusl CeJIEeKIIMU PACTEHUH U
JKUBOTHBIX. [IpakTHueckas pabora
"[IpuBuBKa pacteHuin"

98

CoxpaHeHue, U3y4eHue 1 UCI0Ib30BaHHE
TeHETHYECKUX PECYpPCOB

0.5




buorexHomorusi kKak Hayka U 0Tpacib

99 npousBojcTBa. [IpakTuueckas padbora 1
"N3yueHne 00bEKTOB OMOTEXHOIOTUH"
OCHOBHBIE HaITPaBJICHHS CHHTETHY €CKHUI

100 1
ounonoruu

101 XPpOMOCOMHas U T€HHAasl UHKEHEepUs 1

102 MenunuHckre OMOTEXHOIOTHI 1

BIIEE KOJIMYECTBO YACOB I1
OB © CTBO HACOBTIO 102 135

I[TPOTPAMME




11 KUIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne Mara uugposBbIe
n/n Tema ypoxa Bcero Kourpoarueie | Hpakruieckue u3yyeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypeI
1 OBomononHas Teopust Y. Jlapuna 1
5 JBM>KyIme CUJIbI 3BOJTIOLMH BUIOB 10 Y. 1
HapBuny
3 Bopn0a 3a cymiecTBoBanue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOP
4 DOopMHUPOBAHNUE CUHTETUYECKON TEOPUHU 1
9BOJIIOLIUU
5 DTarbl 3BOJIIOLIMOHHOIO Ipoliecca: 1
MUKPO3BOJIIOIHS M MAKPOIBOJIIOLIHS
5 [Honynsuus — 35eMeHTapHas equHuLa 1
9BOJIIOLIUN
3aKOH TeHeTH4YecKoro paBHoBecHst JIx.
7 Xapnau, B. Baitn6epra. Jlabopatopras 1 05
pabota «BbIsiBIeHHE U3BMEHYUBOCTU Y '
oco0elf OIHOTO BUAA»
8 OnemeHTapHble (aKTOPhI SBOTIOLUU 1
9 Dddext ocHoBaTes. DhdekT 1
OYTBIJIOYHOT'O TOPJIBIIIIKA
10 Murpauuu. M30ma0um monyJisiuii: 1

reorpadudeckas, Onosornueckas




11

EcTtecTBeHHBIN 0TOOp — HANPaBIISIOIIHMA
(haKkTOp BOIIOLHH

12

[Tonosoit oTOOP

13

ITprucnmoco61eHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPO3BOJIIOLUH.
JlaGopaTtopHas pabora «M3yueHnue
apoMop(}h030B U UANOATANITAIINH Y
pacTEeHUN U )KUBOTHBIX)»

05

14

[Tpumepsl mprcIOCOOICHHH Y
OpraHu3MoB: MOP(OIOrHIECKUE,
¢buznonornyeckne, ONOXUMUYECKHE,
noBeneHueckue. JlaboparopHas padota
«[IpucnocoOneHust OpraHu3MoB U UX
OTHOCHTEJIbHAS 11€J1€CO00Pa3HOCThY

0.5

15

Bupn, ero xpurepuu u CTpykTypa.
JlabopaTtopHas padora «CpaBHEHHE
BUJIOB 110 MOP(OJIOTHIECKOMY
KPUTEPHUIO»

0.5

16

CrpykTypa BUz1a

17

BunoobpazoBanue kak pe3yabraT
MHUKPO3BOJIOLUH

18

CBs13b MHKPOSBOJIOIUN U
SIMUIACMHUOJIOIrnn

19

Makpossomonusi. [TaneonTonornyeckue
METObl U3Y4YEHHUS IBOJIOIUU

20

buoreorpaduueckne MeTOAbI U3y ECHUS
9BOJIIOLIUN




DOMOpHOIOrHYeCcCKre U CPaBHUTEIBHO-

21 MOp(]OTOrHYeCcKre METOAbI U3y4CHUS
IBOIIOLIUN
MonekynsapHO-TeHETUYeCKue,
22 OMOXMMHUYECKHNE U MAaTEMATUIECKHE
METO/IbI U3y4EHUS IBOJTIOLUN
23 OO01ue 3aKOHOMEPHOCTH 3BOJIFOIIUU
24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB ABOJIIOLIUN
95 Hay4Hble TUTIOTE3BI POUCX OXKICHUS
JKU3HM Ha 3emiie
26 JloHay4HbIE IPEACTABICHUS O
3apOXKICHUH KU3HU
97 OCHOBHBIE 3Tamnbl HEOPraHNYECKOH
IBOIIOLIUN
28 ['unoTessl 3apokaeHus )KU3HU
Hctopus 3emiu u MEeTOIBI €€ N3YICHHUS.
29 JlaGopaTtopHas pabora «3yuenue u 05
OIKCaHUE UCKOMAEMBIX OCTATKOB '
JPEBHUX OPTaHU3MOB)
30 HavanpHble 3Tanbl opraHnyecKon
9BOJIIOLIUU
31 DBOJIOLUS 3YKApUOT
OCHOBHBIE 3TaIbl 3BOIIOLHN
39 pactutensHOro mupa. [IpakTuueckas 05

pabora «M3yueHune ocobeHHOCTEN
CTPOCHUS PACTCHUN Pa3HBIX OTICIIOB)




33

OCHOBHBIE 3Tambl YBOJIOIHUH KUBOTHOTO
Mupa

34

OBomonus KUBOTHBIX. [IpakTHyeckas
pabora «M3yueHune ocobeHHOCTEN
CTPOEHUSI TTO3BOHOYHBIX JKUBOTHBIX)

0.5

35

Pa3BuTHe %u3HU Ha 3emiie o 3pam U
IeproIaM

36

MaccoBrie BbIMHUpAHUA —
OKOJIOTHYCCKUC KPU3HChI ITPOLIIOTO

37

CoBpeMEHHBII KOJIOTMYECKUI KPU3HC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas CUCTEMA OPraHu4eCKOro
Mupa. OCHOBHBIE CHCTEMAaTHYECKHE
IPYIIIBl OPraHU3MOB

39

O06o0mIeHne 1 cucTeMaTH3aIys 3HaHUu|
1o TeMaM "MUKpO3BOIIOLHS U €€
pe3ynbTathl”, "MakposBOMIONUS U €€
pesynbraTel"/ KonTponbsHas padora mo
teme "OBomorus"

40

AHTpOHOHOFI/IH — HayKa O YCJIOBCKE

41

Pas3Butue npencrasieHnii o
IIPOUCXOKICHUH YEJI0BEKa

42

MecTto yenoBeka B CUCTEME
oprann4eckoro Mupa. Jlaboparopuas
pabora «3yuenune ocobeHHOCTEN
CTPOCHUS CKeJleTa Y4eI0BEKa, CBSI3aHHBIX
C IPAMOXOKIACHUCM >

0.5

43

I[BI/I)KyH_II/Ie CHJIbI aHTPOIIOI'CHE3a




CooTHouieHne OMOJIOTHUYECKUX U

44 COIMAJIbHBIX (PAKTOPOB B AHTPOIIOT€HE3e

45 OCHOBHBIE CTaJINH AHTPOIIOrEHE3a

46 [TaneoreneTuka u najaeoreHOMHUKa

47 DBOJIIOIMS COBPEMEHHOI0 YeJIOBEKa
Yenoseueckue pacsl. [Ipaktnueckas

48 pabota «M3yueHne 3KoIOrnueckux 0.5
aJanTanui 4eIoBeKay

49 MexauCIUIUIMHAPHBIE METO b
AHTPOIOJIOTUH

50 3apoXkKICHHE U PA3BUTHE SKOJIOTUU
MeTons! sxosnoruu. JlabopatopHas

51 pabora «3yueHne MeTo10B 0.5
9KOJIOTMYECKUX M CCIIEIOBAHMIN

59 3Ha4YeHne FKOJIOTHYECKUX 3HAHUHN NI
YeJoBeKa

53 Dkonoruyeckre (HhakTopbl
Abuotnyeckue akTopsl. CBET Kak

54 sKosiorndeckuit gpakrop. JlabopatopHas 05
pabota «BpIsiBiIeHME TpUCIIOCO0ICHUM '
OpraHU3MOB K BIIMSHHIO CBETa»
Abuotnueckue dakTopsl. TemmepaTtypa
KaK 9KOJOTM4eCcKUH (akTop.

55 JlabopaTopHas pabora «BrisiBieHue 0.5

MIPUCIIOCOOIEHUIN OPraHU3MOB K
BJIUSIHUAIO TEMIIEPATYPBI»




AbGuotnueckue GpakTophl. BllaXHOCTh Kak
aKoJoruueckuii pakrop. JlabopatopHas

56 1 0.5
paboTta « AHATOMHUYECKHE 0COOECHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHUS»
S7 Cpenpl obuTaHuss OpraHU3MOB 1
58 buonornueckue puT™Msl 1
59 XKuznennsie opMbI OPraHU3MOB 1
60 bruotnueckue paxTopsl 1
3HayeHne OMOTUYECKUX B3aUMOJ1eH CTBUIH
61 JUTSL CYIIIECTBOBAHUSI OPraHU3MOB B CpeEJIe 1
oOuTaHUS
62 DKOIOrUYECKU e XapaKTePUCTUKN 1
HOMYJISIIUU
OCHOBHBIE ITOKA3aTEIH IMOMYJISIIHN:
63 YHUCIIEHHOCTb, MJIOTHOCTh, BO3pACTHAS U 1
MOJIOBasi CTPYKTypa
OCHOBHBIE ITOKa3aTeJN MOMYJISIINN:
64 POXKAAEMOCTb, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTb, MUTPALIUU
65 DKOJIOTHYecKasi CTPyKTypa MO yJISIITUN 1
66 JlnHamuKa NOnyJIsIUK U €€ peryJisius 1
67 KpuBble pocta YNCIEHHOCTH MO JISIIH. 1
KpuBble BEDKUBaHUS
DKoJIOrnyecKast HUIa BUIA.
68 JlabopaTopHas pabora 1 05

«IIpucnocoOnieHus: ceMsiH pacTeHUMN K
pacceneHuo»




69

Bun kak cucrema nomynsinui

3aKOHOMEPHOCTH MOBEICHUS U MUTPALIH

70
KHUBOTHBIX

71 Co001116CTBO OpraHu3MOB — OHOIICHO03

72 DKocucTeMa KaK OTKpBITasi cucTemMa

73 KpyroBoport BelecTB 1 MOTOK SHEPruu B
9KOCHUCTEME

74 OCHOBHBIE [TOKa3aTeNN IKOCHCTEMBI

75 DKOJOTUYECKUE MUPAMUIBI

76 N3meHeHus: cooOIIECTB — CYKIIECCHH
[IpupoaHbie SKOCHCTEMBI. DKOCHCTEMBI

7 03€p U PeK. DKOCUCTEMBI MOPEH U
OKEaHOB

78 [IpupoaHsie 3KOCHCTEMBI. DKOCHCTEMBI
TYHJIP, JIECOB, CTENEH, IIyCTHIHb

79 AHTpONOreHHbIE 3KOCHCTEMBI
Ypb6oskocucrtemsl. [IpakTueckas pabota

80 «M3ydenue u onucaHue 0.5
ypOOIKOCHCTEMBI»
3aKOHOMEPHOCTU (HOPMUPOBAHUS

81 OCHOBHBIX B3aHMOJ€HCTBUN OPraHU3MOB
B DKOCHCTEMax
MexaHu3Mbl BO31EHCTBHS 3ar PSI3HECHUN

82 pa3HBIX TUIIOB HA CyOOpPraHU3MEHHOM,

OpPraHU3MEHHOM, ITOMYJIALIMOHHOM U
9KOCHUCTEMHOM YpPOBHAX




buocdepa — obmerianerapHas

83
obonouka 3emiu

84 VYuenne B. 1. Bepraackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHHS
o6uocheps

86 KpyroBopoThI BEIIecTB 1
OMOreOXUMUYECKUE TTUKITBI

87 30HaNbHOCTH OMocdepbl. OCHOBHBIE
OMOMBI CyILIN

88 YcroiunBocTh Ouochepsl

89 DKOJIOTHYECKU e KPU3HUCHI U UX TIPUIHHEI

90 BoszneiictBue uenoBeka Ha 6uocdepy

01 AHTpOIOreHHOE BO3/ICHCTBHE HA
PaCTUTEINIbHBIN U KUBOTHBIM MUP

92 Oxpana npupozab!

03 OCHOBHBIE TPUHITUTIBI YCTOHYHBOTO
Pa3BUTHS YEIOBEUECTBA U IIPHPOJIBI
PanronanbHOE PUPOIONONE30BaHUE U

94 COXpaHEeHH e OMOJIOTHYECKOT O
pa3HoobOpazus 3emiun
O60011eHNE U cucTeMaTU3alus 3HaHUN
o TemaM "DKOJIorus - HayKa O
B3aMMOOTHOIIEHUSX OPraHU3MOB APYT C

95 JIPyroM U HaJJOPTaHU3MEHHBIX CHCTEM C

okpyxartolei cpenoit”, "Opranuzmsl 1
cpena ooutanus", "IKOJOTUS BHJIOB U
nomysnus”, "IKoJIorusi COOOIIECTB.




Dkonornyeckue cucremsl”, "buocdepa -

riobanbpHas skocucTema" / KoHTposbHas

pabora o reme "Dkonorus"
96 Pe3epBHBIIT ypok 1
97 Pe3epBHbIii ypok 1
98 Pe3epBHBI ypoK 1
99 Pe3epBHbIii ypok 1
100 PesepBHBIT ypok 1
101 Pe3epBHbIii ypok 1
102 PesepBHbIii ypok 1

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







IMPOBEPAEMBIE HA EI'D 10 BUOJIOTUN TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsieMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0CBOCHHS OCHOBHOM 00pa3oBaTe/1bHOM NPOrPaMMbl CPEIHEr 0
001ero oopa3oBanus

CdhopMHUpOBaHHOCTh 3HAHUI O MECTE U POJIM OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoOBaHUHT COBPEMEHHOMU
€CTECTBEHHOHAYYHON KapTUHBI MUpPa, B MIO3HAHUU 3aKOHOB MTPUPOIBI
U pEeHIeHMH  JKM3HEHHO  BAXHBIX  COIMAIbHO-3TUYECKHX,
HKOHOMHUYECKHX, SKOJOTHYECKHX MPOOJIeM YeOBEUeCTBa, a TAKXKe B
pelIeHuH BOIPOCOB PALMOHAIBHOTO MPHUPOAOIOJIB30BAHUS, B
(GbopMHUPOBAHUN [IEHHOCTHOTO OTHOIIEHHWS K MpHpOAe, OOIIeCTBY,
YeNI0BEeKY; O BKJIaJe POCCUICKUX U 3apYOSKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTUHU

Bnanenue cucremoit 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MIO3HAHUS, UCIOJIb3YEMBbIX B OMOJIOIMYECKUX HUCCIIEIOBAHUAX KUBBIX
O0BEKTOB M HKOCHCTEM (OMHMCaHuE, HU3MEpPEHUE, IPOBEACHUE
HaOJroIeHNi); crnoco0aMH BBISBICHHUS W OIIEHKH aHTPOIOICHHBIX
W3MEHEHHH B MPUPO/IE.

YMeHue BBIIBUTaTh TMIIOTE3bI, IPOBEPSITh UX IKCIEPUMEHTAJIbHBIMU
cpencrtBamu, (GOpPMyIHpYsS IeNb HCCIEAO0BaHMS, AHAIM3UPOBATH
MOJTyYeHHbIE PE3YyIbTaThI U J1eTIaTh BHIBOIBI.

BblsiBIeHME 3aBHCHUMOCTH MEXIY HCCIEJyeMbIMU BeIMYHMHAMH,
00bsICHEHHE MOJYYSHHBIX Pe3yIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCIIO0JIb30BAHUECM HAYUHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHue BIAJETh CHUCTEMOW OHOJIOTMYECKMX 3HAHMM, KOTOpas
BKJIFOYAET: OCHOBOIOJATAIOIIME OMOJIOrMYECKAE TEPMHUHBI M TTOHSTHUS
(KM3HB, KJIETKa, TKaHb, OpraH, OpraHu3M, BUI, TOMYJISIIMS, SKOCUCTEMA,
ouoreHo3, brocdepa; METaboIM3M, TOMEOCTa3, KIICTOUYHbIH UMMYHHUTET,
OnocuHTe3 Oenka, OWONMOJMMEpBl, JUCKPETHOCTh, CAMOPETYJISIHS,
CaMOBOCIPOM3BEICHNE, HACJIEICTBEHHOCTH, WU3MEHYUBOCTD,
SHEPr03aBUCUMOCTh, POCT U PAa3BUTHE);

Ouonornueckue Teopuu: KiertouHas Tteopus T. IlIBanna, M.
[nelinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO UMMyHHTeTa I1.
Opmux, U.U. MeuHnkoBa, XpOMOCOMHasi TEOpUsI HACIIEICTBEHHOCTH

T. MopraHa, 3dKOH 3apOJbIIICBOr0 CXOJACTBA K. Bapa, OBOJIOIIMOHHAA




teopust Y. [lapBuMHA, CHHTETHYECKAas TEOPUS HBOJIIOLUHU, TEOPUS
anTtponorene3a Y. JlapsuHna; Teopusi Ouoreonenosa B.H. Cykauépa;
yuenne H.M. BaBunoBa o neHTpax MHOrooOpa3usi U MPOUCXOXKICHUS
KylIbTypHbIX pacrenuii, yuenue A.H. CeBepuoBa o mnyTsix u
HaIpaBIICHHUX IBOIONINH, yueHue B.. BepHaackoro — o 6uocdepe);
3aKOHBI  (emMHOOOpa3usi  MOTOMKOB  TMEPBOrO0  IOKOJICHHS,
pacIleIIeHHs] MPU3HAKOB, HE3aBUCUMOI'0 HACJIEIOBaHUs MIPU3HAKOB
I'. Menpaens; crenieHHoro HacjaeA0BaHUs MPU3HAKOB M HAPYIICHUS
cuenjienust reHoB T. MopraHa; TOMOJOTUYECKUX PSJIOB B
HacneAcTBeHHOW wu3MeHunBocTtH H.M. BaBuiioBa; reHetmueckoro
paBHoBecus k. Xapau u B. Baitn6epra; 3apoapimeBoro cxoacTsa K.
bapa; buorenernueckuii 3akoH 3. I'ekkens, @. Mrosuiepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH);

npaswia (MuHuMyMa FO. JInbuxa, 3x0n0rudeckoi nupamubl Yuced,
OroMacchl M SHEPrun);

runore3sl (koarepBatHoit AWM. Omapuna, nepsuuHoro Oynpona JIxK.

Xonpeitna, mukpochep C. Dokca, pudozuma T. Uek)

VYmMmenue peiiaTb IOHMCKOBBLIC OMOJIOTMYECKH E 3aJa4Hu, BBIABIATH
MNPUYIUHHO-CJICACTBECHHBIC CBA3HU MCKIAY HucciIeyeMbIMU
OMOJIOrMYECKUMU O6’LCKTaMI/I, mpoueccamMu H SABJICHUAMU, OCJIATh
BBIBOJbI U IIPOIrHO3BI HA OCHOBAHHWH IMOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIATh TCHOTUIIMYCCKUE CXEMbI CKPCIIUBAHUA JJId Pa3SHBIX TUIIOB
HACJICAOBAHUA IIPU3HAKOB Y OPraHu3MoOB, COCTABJIATb CXCMbI IICPCHOCA

BCHICCTB U SHCPI'MU B OKOCHUCTEMAX (IICHI/I U TaHWs, ITNIICBBIC CeTI/I)

YMeHHe YCTaHaBIMBATh B3aUMOCBSI3M MEXAY CTpPOEHHEM H
GYHKIMSIMM: OpraHOMIOB, KJIETOK pa3HbBIX TKAaHEW, OpraHaMu H
CHUCTEMaMU OpPraHOB y PAaCTeHUM, KUBOTHBIX U UEJOBEKAa; MEXKIY
sTanaMu OOMeHa BELIECTB; ITallaMH KJIETOYHOT O LIMKJIA U KU3HEHHBIX
[UKIOB  OpPraHM3MOB; JTamamMu AMOPHOHAJIBHOTO  Pa3BUTHS;
TEHOTHUIOM U (eHOTUNIOM, (EHOTHIIOM U (aKTOpaMHu Cpelbl
OOWTaHUA;, TPOLECCAMH  HSBOJIOLUMUM,  JBIKYIIMMH  CHJIAMH
AHTPOIIOTEHE3a;  KOMIIOHEHTaMH  Pa3JIMYHBIX  OKOCHCTEM U

MIPUCIIOCOOJIEHUSIMU K HUM OPraHU3MOB

YMeHue BbIICATh CYIIECTBEHHbIE TPU3HAKHU:

CTPOEHHSI BUPYCOB, KJIETOK MPOKAPHOT U IYKAPUOT; OJHOKIETOYHBIX
¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BUJOB, OMOT€OI[€HO30B, SKOCHCTEM
u Ouocheprl; CTPOCHHS OPraHOB M CHCTEM OPraHOB pPaCTEHHUM,

JKHUBOTHBIX, YCJIOBCKA, IMponeccoB KHU3HCOACATCIBHOCTH,




MPOTEKAIONIMX B OPraHW3MaX pPACTEHWH, XKUBOTHBIX M YEJIOBEKA;
OMOJIOTMYECKUX TMPOIECCOB: OOMEHa BemectB (MeTaboJu3M),
nH(pOpMaIUU ¥ TIPEBPAICHUS dHEPTrUuH, OpOXKEHUs, aBTOTPOGHOTO U
reTepoTpo(PHOro THUIOB THUTaHUS, (OTOCHHTE3a W XEMOCHHTE3a,
MHUTO3a, Mei03a, raMeTOreHe3a, IMOpHOreHe3a, HoOCTIMOPUOHAIEHOTO
pa3BUTHUS, Pa3MHOKEHUsS, WHIMBUIYATHHOTO PA3BUTHS OpraHm3Ma
(oHTOrEHE3a), B3aUMOJICHCTBUS T'€HOB, TETEpPO3Uca; JECUCTBUI
HUCKYCCTBEHHOTO OTOOpa, CTaOWIM3MPYIOLIEro, JBUXKYIIETO |
pa3phIBAIOIIETO €CTECTBEHHONO OTOOpa; a/UIONAaTPHYECKOro |
CHMITATPUYECKOTO BHUI000pA30BAHUSA; BIMSHHUS JBIKYIIUX CHJI
SBOJIIOIMU HAa TeHO(OHI  THOMYJSIIMM;,  MPUCIOCOOIEHHOCTH
OpraHu3MoB K cpeae OOWTaHMs, YepelAOBaHWs HalpaBiIeHUN

9BOJIFOIIMU,; KPYTOBOpOTa BCHIECCTB U ITOTOKA SHEPIrUU B SKOCUCTEMAX

ChopMUPOBAHHOCTh yYMEHHS BBLACISTH CYIIECTBEHHbBIC IPU3HAKH
BUPYCOB, KIIETOK NPOKAPHOT M OSYKAPHOT; OIAHOKJIETOYHBIX |
MHOT'OKJIETOYHBIX OPraHU3MOB, BHJIOB, OMOTEOI[CHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIECCOB 0OOMEHA BEILECTB M MPEBPAILECHHS SHEPTUHU B
KJIeTKe, (oTocHHTE3a, MIIACTUYECKOr0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, Melo03a, OIUIONOTBOPEHUS, pa3BUTHI U
Pa3sMHOXEHUS, UHANBUAYAIbHOIO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
O60pbOBI 3a CyIIIECTBOBAHHUE, €CTECTBEHHOT O otbopa,
BHUJI000pa30BaHus, MPHUCIOCOOJIEHHOCTH OPraHu3MOB K cpele
061/ITaHI/I$I, BJIMSAHUA KOMIIOHCHTOB JKOCUCTEM, AHTPOIIOI CHHbBIX
W3MEHEHHUH B DKOCHCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEMIECTB

W IIpeBpallleHus dHeprun B Ouocdepe

VYMmenue HUCIIOJB30BaTh COOTBCTCTBYIOIIHEC APryMCHTEI,
61/IOJ'IOFI/I‘IGCKYI-O TCPMHUHOJIOTUKO U CHMBOJIMKY JJIA AOKAa3aTCIbCTBA
POACTBA OPraHM3MOB PA3HBIX CUCTCMATUYCCKUX I'PYIIII; B3aUMOCBA3HU
OpraHu3sMoOB H CpCAbl O6I/ITaHI/I${; CANHCTBA YCIOBCUCCKUX PaAC;
HCO6XOI[I/IMOCTI/I 300POBOr'o 06p333 KH3HU, COXpaHCHHUA
pa3H006pa3I/I;1 BUJOB U 3KOCHCTEM KaK YCJIIOBUA COCYHICCTBOBAHUA

IIPUPOABI U YEJIOBEUECTBA

YMeHHe KPUTUYECKH OIEHHBATh WHGOPMALUI0 OHOIOTHYECKOro
COZIEpXKaHUs; MHTEPIPETUPOBATh ITUYECKUE ACTIEKTHI COBPEMEHHBIX
UCCIIeZIOBaHUNA B OWOJNIOTMH,  MEAWIMHE, OWOTEXHOJIOTHH;
paccmaTpuBaTh rio0anbHbIC JKOJIOTUYECKUE poOJIeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

J8(0X3%808%030)




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA ETID
1O BUOJOI'MH

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

buosnorus xak Hayka. JKuBble CHCTEMBI U UX U3yUYEHUE

11

CoBpeMeHHasi Ouonorusi — KOMIUIEKCHas Hayka. buojoruueckue Hayku H
u3ydyaeMble UMH TpoOsieMbl. DyHIaMeHTalbHbIC, MPUKIAJAHbIE U TOUCKOBBIC
Hay4YHBIE UCCIIEOBaHMS B OMOJIOTHH.

3HaueHue Ouonoruu B (OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAayYHOU
kapTuHbl mupa. [Ipodeccun, cBsizanHble ¢ Ouonorueil. 3HaueHne OMOJIOTUU B
IIPaKTUYECKOM JEsATEIbHOCTH YEJIOBEKAa: MEAMIMHE, CEIbCKOM XO3siCTBE,

IIPOMBILUIEHHOCTH, OXPaHe MPUPOIBbI

1.2

JKuBbIe cuCTeMBI Kak MpeaMeT u3ydeHus: Onosiorui. CBOWCTBA )KMBBIX CHCTEM:
€IMHCTBO XMMHYECKOI0 COCTaBa, NMCKPETHOCTh U ILIEJIOCTHOCTb, CIOKHOCTh U
yHOPSIIOYEHHOCTh CTPYKTYDHI, OTKPBITOCTb, caMOOpra"u3anus,
CaMOBOCIIPOU3BEICHUE, Pa3APAKUMOCTh, ©3MEHYUBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3alfy KUBBIX CUCTEM: MOJEKYJISPHBIN, KIE€TOYHbINA, TKAHEBbIH,
OpraHU3MEHHBIH, MOMYJISIUUOHHO-BUIOBO, SKOCHCTEMHEIN
(buoreonienoTrueckuii), 6mocdepusid. [Iporeccrr, MPOUCXOAANINE B KUBBIX
cuctemax. OCHOBHBIE MpU3HAKU KUBOT0. JKU3HB Kak (opma CyIecTBOBaHUS

MaTepuu

1.3

Metoasl Ouonorumdeckoi Haykw. HaOmoneHuwe, u3MepeHUE, SKCIIEPHUMEHT,
CHCTeMaTHh3alus, MeTaaHanu3. lIoHsATHE O 3aBUCMMOM MW HE3aBUCHUMOU
nepeMenHoi. [ImanupoBanue s3xcnepumenta. [loctanHoBka U MpoBepka THIOTES.
HyneBas rumnore3a. Ilonstue BBIOOpKM HM €€ JOCTOBEpPHOCTh. PazOpoc B
Ounonornyeckux MaHHbIX. OIEHKa JOCTOBEPHOCTH IOJYYEHHBIX pPE3yJbTATOB.
[Ipr4nHBI UCKaXKEHUS PE3YJIbTATOB 3KCepUMeEHTa. [[oHATHE CTATHCTUYECKOTO

TECTa

Knerka xak OMoIornueckas cucreMa

2.1

Knerka — cTpykTypHO-QyHKIMOHAIbHAS €UHHIIA KUBOr0. VICTOpUS OTKPBITUS
kinerku. PaGorsl P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBanH, M.
[Ineiinen, P. BupxoB). OCHOBHBIE TOJIO)KEHHS COBPEMEHHOH KJIETOYHOM
TEOPHUH.

MeToapl  MONEKYNSIPHOW ¥ KJIETOYHOM  OHWOJNOTHMU:  MHKPOCKOIHS,
xpomarorpadusi, 3neKTpodopes, MeTo; MEUEHBIX aTOMOB, TU(QepeHIInaIbHOS

HeHTpU(yrupoBaHue, KyJIbTHBUPOBAHNE KIETOK




2.2

XUMUYECKUN COCTAB KIIETKU. MaKpo-, MUKpPO- U YJIbTPaMHKPO3JEMEHTHI. Bona n
€€ poJib KaK pacTBOPUTEINs, peareHTa, yuyacTue B CTPYKTYpUPOBAHUU KIETKH,
TEIJIOPEryISuU. MuHepanbHbIe BEIIECTBA KIIETKU, UX OMOJIOTHYECKasl POIlb.
Posib KaTHOHOB U AaHUOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMUHOKHCIOTHBIA cocTaB  OEJKOB.
Crtpyktypbl OenkoBoi Mousiekynbl. [lepBudHas cTpykTypa Oenka, MenTHIHAS
CBs3b. BTOpuuHas, TpeTuyHas, YETBEpTHUHAs CTPYKTyphl. JleHarypauus.
CaoiicTBa OenxoB. Knaccudukanus 6enxoB. buonoruueckre GpyHKIuM 0€IKoB.
VYrneBoasl. MoHOCaxapuabl, TUcaxapubl, OJUTOCaXapuabl U MOJIHCAXapu Ibl.
OO6umii mmaH cTpoeHHs U (PU3HKO-XUMHUYECKHE CBOWCTBA YTJIEBOJOB.
buonornueckue GyHKIMH YTIIEBOIOB.

Jlunuaer. TunpodunbrO-ruapodoOHBIE cBOMcTBa. Knaccudukamus JIMIHAIOB.
Tpurnmuuepunsl, dhochonunuasl, BOCKU, crepouibl. buonoruueckue GyHKINN
mununoB. OOmme cBoiicTBa OMOJOTMYECKMX MeMOpaH — TEKydYecTb,
CIIOCOOHOCTb K CaM03aMbIKaHUIO, IIOJTYIPOHUILIAEMOCTb.

Hyxnennoseie kucnorel. JJHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneotunpr. [Tpuanun kommiaementapuoctu. [Ipasuno Yapradhda. Ctpykrypa
JTHK — nBoiinas cnupanb. Mectonaxoxaenue u onosornaeckue Gpyakuun JJHK.
Bunpet PHK. @ynkiuu PHK B kiieTke.

Crpoenne Monekynasl AT®. Makpospruueckue cBsizu B Mojekyine ATO.
buonornueckue pynkunn AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX QYHKITHH
B kietke. CexkBenuposanue JJHK.

CrpyktypHass Ouonorusi: OMOXMMHUYECKHE W OWO(PU3NYECKHE HCCICIOBAHHUS

COCTaBa U MPOCTPAHCTBEHHOH CTPYKTYpBI O OMOJIEKYIT

2.3

Tumbl  KJIETOK: »yKapuoTHueckass © mpokapuoruyeckas. CTpyKTypHO-
(GyHKLIMOHaIbHbIE 00Pa30BaHUS KJIETKH.

Crtpoenne nmpokapuotudeckoi kietku. Kierounas crenka Oaktepuit U apxeil.
Oco0OeHHOCTH CTpOEHHSI TeTepOoTpOPHON M aBTOTPOPHOM MPOKAPUOTUUECKUX
KJIeTOK. MecCTO M poJib IPOKapuoT B OMOLIEHO3aX.

Crtpoenne u (pyHKIIMOHUPOBAHUE DYKApUOTHUECKON KieTku. [lnasmaTuaeckas
MeMOpaHna (r1azmanemma). CTpyKTypa mjia3MaTiieckord MeMOpaHbl. TpaHcnopt
BEIISCTB Yepe3 ILIa3MaTHYECKyrd MeMOpaHy: maccuBHbIM  (nuddysus,
obneruénnas auddysus), akKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIH aKTHBHBIN
tpancropt). Ilomymponumaemocts MeMOpaHbl. Pabora HaTpwuii-KaaneBoOro
Hacoca. DHJOIUTO3: MUHONHUTO3, (haronuTo3. Dk30muTo3. KiierouHas creHka.
CrpykTypa 1 GyHKIIMH KIETOYHON CTEHKU PacTeHUi, rpuOoB.

Huronnasma. [utozons. [lutockener. J[Buxkenue muroniasmel. OpraHousl

KIJICTKH. O)IHOMeM6paHHBIC OpraHouibl KJICTKHU: OJOHIAOIIJIA3MATUYCCKas CCThb




(OIIC), annapat "osbmpky, TM30COMBI, UX CTpoeHHE U QyHKIMU. B3aumocss3b
OZHOMEMOPAaHHBIX OPraHOUI0B KJIeTKU. CTpOeHHE I'PaHyISIPHOIO PEeTHKYIyMa.
Cunte3 pactBopuMBbIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. ['mamkuii
(arpanynsipHBIA) SHAOIIA3MATHYCCKUNA PEeTHKYIyM. CekpeTopHas (QyHKIHS
anmapara ['onpxu. TpaHCHOpT BELIECTB B KIETKE. BakyouM pacTUTENbHBIX
kinerok. Knerounsiit cok. Typrop.

ITosryaBTOHOMHBIE OPraHOM bl KIETKH: MUTOXOHAPHH, IJIACTH/IBI.

Crtpoenne u GyHKIMH MHUTOXOHApPUN M miactui. [lepBuuyHble, BTOPUUYHBIE U
CIIO)KHBIE  TUIACTUABl  (OTOCHHTE3UPYIOUIMX  JYKapuoT.  XJIOPOIUIACTHI,
XPOMOILTACTHI, ICHKOMIACTHI BHICIIUX PAaCTEHHI.

HememOpannble opraHouabl kietkn CtpoeHue W (YHKIMU HeMeMOpaHHbBIX
OpraHouioB KijeTtku. PuGocombl. MukpodunamMeHTsl. MbllIeUHble KIETKH.
MuxkporpyOouku. Kierounsiii nentp. CTpoeHME M JABM)KEHUE KTYTUKOB U
pecHuuek. MUKpOTpyOOUKH UTOTIA3MBIL. LIeHTproS.

Anpo. O6onouka sapa, XpOMAaTUH, KapuOIlJIa3Ma, SAPBIIIKH, UX CTPOCHHE U
¢byHkuuu. SnepHelii O0enkoBbli MaTpukc. [IpocTpaHCTBEHHOE pacIOIOKEHHE
XpOMOCOM B HHTep(a3zHOM saape. benku xpomaTiHa — THCTOHBI.

Knerounsle BkmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapUOT

(pacTUTEIBHOM, )KUBOTHOM, TPUOHON )

2.4

AccuMuIIALMSA U TUCCUMWISILIAS — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBIN U reTepoTpOoHBIA. YUacTue KUCIopoaa B 0OMEHHBIX
mporeccax. DHepreTuyeckoe oOecredueHHe KiIeTKH: mpeBpaiieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakIHil KIeTOYHOIo
Metabonuzma. DepMeHThl, UX CTPOCHHE, CBOICTBA M MEXaHHU3M JEHCTBUS.
KodepmenTtsl. OTimuns GpepMeEHTOB OT HEOPraHUYECKUX KaTaInu3aTopoB. benku-
aKTUBATOPBl U OEJIKU-UHIMOUTOPBL. 3aBUCUMOCTb CKOPOCTH ()epMEHTATUBHBIX
peakuuii OT pa3IudHbIX (PaKTOPOB.

IlepBrUuHBIl CHHTE3 OpraHMYECKUX BelEeCcTB B KieTke. PorocuHTe3. Ponb
XJIOpOmjiacToB B mporecce (orocuHTe3a. CBeroBas W TeMmHOBas (Hasbl.
[TponykTBHOCTH (oTOCHHTE3a. BiusHue pa3nuuHbIX (PAaKTOPOB Ha CKOPOCTH
¢doTocuHTe3a. 3HaueHue GOTOCUHTE3A.

XeMOoCHUHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPHUITUPYIOIIHE OaKTEPHUH, KEIe300aKTepHH, CEPOOAKTEpUH, BOAOPOIHBIC
OakTepun. 3HAUCHHE XEMOCHUHTE3A.

AnHa’poOHBIe opranm3Mbl. Buabsl Opoxenus. IIpomykTel OpokeHUS W UX
WCIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHMKPOOPTaHU3MbI KaK OOBEKTHI

OMOTEXHOJIOTUH U BO3OyAUTEM OOJIe3HEH.




AdpoOHBIE OpraHU3Mbl. JTanbl SHEPreTuiecKkoro ooMena. [loaroroBuTe b HBIIM
sTan. [ mKomu3 — 6eCKUCIOPOAHOE PACHICTIIICHHE TITFOKO3BI.

buonorunyeckoe okucIeHHE, UM KIETOYHOE AblXxaHUe. Pollb MUTOXOHJpPUU B
nporeccax OHOJIOrMYECKOr 0 OKHCIICHUSI. Huknuueckue  peakuuu.
OxucnurensHoe pochopumupoBanue. [IpenmymniecTBa a3poOHOro mMyTH 0OMeHa

BEIIECTB Mepes] aHaPOOHBIM. DP(PEKTUBHOCTh SHEPTreTHIECKOro 0OMeHa

2.5

Peakuuu matpuuHOoro cuHtesa. [IpMHIMN KOMIUIEMEHTAPHOCTH B PEAKLHSIX
MaTPUYHOT'O  CHHTe3a. Peammzanusi  HAcJEACTBEHHOM  MH(pOpMaLUU.
I'enernueckuit xox, ero ceoncrea. TpaHckpunuus — MaTpuuHslid cuare3 PHK.
[IpyHIMNIBI ~ TPAaHCKPUIIUHU:  KOMIUIEMEHTApHOCTb, AaHTUIAPAIIEIbHOCTD,
aCMMMETPUYHOCTh. TpaHcanusa u e€ 3Tansl. Yuactue TpaHcnoptHeix PHK B
OuocuHTeze Oenka. YcinoBusa 6uocuHTesa Oenka. KogupoBanue aMUHOKHCIIOT.
Pousie pubocom B OuocuHTE3€ O€EmnKa.

Opranuszanus redoMa y IpoKapuoT U DyKapuoT. Perynanus akTMBHOCTH IT'€HOB Y
npokapuoT. I'umore3za onepona (P. XKakob, XK. Mano). Perynsius oOMeHHBIX
IIpo1ecCcOB B KileTKe. Knerounslii romeocras.

Bupycsl — HeksieTouHbIe (DOPMBI )KU3HHM M OOIMraTHele mapasutel. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepro(dharos.

BupycHsbie 3a0oeBanus yenoBeka, »KMBOTHBIX, pacteHuil. CITN/], COVID-19,

conuaJIbHbIC U MEAUITUHCKUEC HpO6J’ICMBI

2.6

Knerounsii mwkmn, ero mepuonbl u peryisiuus. WuTtepdasa u  MUTO3.
Oco0eHHOCTH TPOIECCOB, MpoTeKamux B nHTepdase. [ToaroToBka KIeTku K
nenenuto. IlpecuHrernyeckuit  (MOCTMUTOTUYECKHI), CHUHTETUYECKUUA U
MMOCTCUHTETHY €CKUH (TIPEMUTOTUIECKHI ) Teproabl HHTEp(Da3bl.

Martpuunbii cunte3 JAHK — permmkanus. Ilpunuuner pennmkamuu JIHK:
KOMIIJIEMEHTAapHOCTh, I1OJYKOHCEPBAaTUBHBIN CHUHTE3, aHTUIAPAJIEIbHOCTD.
Mexanusm pennukanuu [JHK. Xpomocombl. CTtpoenne xpomocom. Tenomepsl 1
TeaoMepaza. XPOMOCOMHBIH HAOOp KJIETKH — KapuoTHN. JlUrjmougHbid u
rariouIHBIA HaOoOpel XpoMocoM. ['omonmornyHbsie XpomocoMmbl. [lomoBwie
XPOMOCOMBL.

Henenue kietku — MuTo3. CTaAuu MUTO3a U IPOUCXOAIINE B HUX MPOLECCHI.
Tuner muto3a. KaproknHes U nUTOKMHE3. bronornueckoe 3HaueHHEe MHUTO3a.
Perynsiuust MuTOoTMUECKOro UMKJIa KieTkd. [Iporpammupyemasi kiaeTouHas
rubenp — arnonTo3.

CDYHKIII/IOHaJ'II)HaH T'¢HOMHKaA

OpraHu3m Kak OMOJIOrHYecKas CucTeMa

3.1

OIIHOKJIGTO‘IHBIG, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHu3Mbl u

MHOT'OTKaHEBbIC OPraHU3MEI.




dopMbl pPa3MHOKEHHUSI OPraHU3MOB: Oecriojoe (BKIOYas BEreTaTUBHOE) M
noysioBoe. Buael 0Oecrnosioro pa3MHOXKEHHUS: IMOYKOBAHUE, CIOPYISLUA,
(dbparMeHTanus, KJIOHHPOBaHUE.

[TonoBoe pasmuoxenue. IlomoBble KIeTKu, WM ramersl. Meio3. Craauu
Meno3a. IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonormueckuit
CMBICJI Meli03a U TI0JIOBOTO Tpoiiecca. Meio3 U ero MecTo B KU3HEHHOM ITUKIIE
OpPraHU3MOB.

[IpenzaponpimeBoe pasButue. ['ameroreHe3 y >KMBOTHBIX. [lojoBbIE *kKeme3bl.
OOpa3oBaHue W pa3BUTHE IMOJOBBIX KieTOK. CrepMaToOreHe3 U OOTeHE3.
CtpoeHre TOJIOBBIX KJeTOK. OTIJIOMOTBOPEHHE M ASMOPHOHAIBHOE Pa3BUTHE
KHUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayanbHOe pa3BUTHE opraHu3MoB (oHTorenes). Cramum sMOpuoreHesa
JKUBOTHBIX (Ha mpumMepe Jaryiku). Ipobiaenne. Tunsl npodaenus. OcodeHHOCTH
IpOOJICHUST MIIEKOMUTAIONIUX. 3apOJIBIIIEBbIC JTUCTKH (TacTpyssius). 3akiaaKa
OpraHOB M TKaHEH W3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOE BIMSHUE 4YacTed
pa3BUBAIONIETOCS 3apoiblina (dMOpHOHANbHAS WHAYKIHS). 3akiajka IUiaHa
CTPOEHHUS KUBOTHOTO KaK pE3yJIbTaT MEPAPXUYECKUX B3aUMOJCHCTBUI T'€HOB.
Brmusnue Ha SMOpHOHAIILHOE pPa3BUTHE PaA3TUYHBIX (DAKTOPOB OKpYyKaromien
Cpepbl.

Poct u pa3Butue KuBOTHBIX. [locTomOpuoHanbHBIA mepuoa. llpsmoe u
HempsiMoe pasBuThe. Pa3Bute ¢ Meramopdo3oM y Oecrno3BOHOYHBIX U
MM03BOHOYHBIX >KMBOTHBIX. BHOJIOrMYeckoe 3Ha4eHUEe MPSAMOro M HENpPSIMOro
pa3BUTHSI, UX PACOPOCTPaHEHHE B Mpupoae. Tumbl pocta :kMBOTHBIX. DAKTOPHI
peryisiiuu pocTa KUBOTHBIX U denoBeka. Craauu MOCTIMOPHOHAIBHOTO
pPa3BUTHS Y )KUBOTHBIX U YeJoBeKa. [leproabl OHTOreHe3a yesioBeka.
PasmHoxeHne u pasButHe pacteHuil. ['ameroput m cmopodut. Meiio3 B
KU3HEHHOM IuKkie pacteHuil. OOpa3zoBaHue crmop B IIpolecce Meio3a.
'ameTtorene3 y pacrenuidl. OIUIOJOTBOPEHHWE U Pa3BUTUE PACTUTEIbHBIX
opranu3MoB. J[BOiiHOE OMJIOOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OO0pazoBaHue
U pPa3BUTHE CEMEHU. MexaHu3Mbl pEryssiliud OHTOI€He3a y pacTeHUl u

JKHUBOTHBIX

3.2

Ucropuss craHOBiEHUS W pa3BUTUS TEHETUKM Kak Haykd. OCHOBHBbIE
FEHETUYECKUE TOHSTUS U CHUMBOJIbI. | OMOJIOTHUYHBIE XPOMOCOMBI, aJUIEIbHbBIC
TEHbI, AJIbTEPHATUBHBIE MPU3HAKHU, JIOMHUHAHTHBIA M PEIECCUBHBIN MPU3HAK,
TOMO3WUT0Ta, TETEPO3UTr0Ta, YWCTas JIMHUS, THOPHUIBI, TCHOTHUI, (PEHOTHII.
OCHOBHBIE METOJIbI TECHETHKU: THUOPUIOJIOTHYECKUM, ITUTOJOTHUYECKUM,

MOJIEKYJISIPHO-T€HETUYECKU I




3.3

Monorubpugnoe ckpeumBanue. IlepBblii  3akoH MeHaenss —  3aKoH
ennHOoO00pa3uss TUOPUAOB TEpBOro mokojeHus. [IpaBuino AOMUHUPOBAHMS.
Bropoil 3akoH MeHjens — 3aKOH pacllellyieHus npru3HakoB. [luTomornyeckue
OCHOBBI MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UIOTe3a YUNCTOTHI raMer.
AHanmuzupyroniee ckpemuBaHue. [IpoMexyTouHbIl xapakTep HacieJOBaHUS.
Pacmierienne npu3HakoB Npy HEMOJIHOM JTOMUHUPOBAHUH.

JuruopuaHoe ckpenmBanue. TpeTnit 3akoH MeHensl — 3aKOH HE3aBHCHMOTO
HacJleoOBaHUs  TPU3HAKOB.  lluTomormueckue  OCHOBBI  JTUTHOPHIHOTO
CKpEIIMBaHUS.

CuennieHHoe HaciemnoBaHue mNpu3HakoB. Paboter T. Moprana. CrerieHHOe
HacJlel0BaHUE T'€HOB, HApYIIEHHUE CLEIJIEHUS MEXAy I'€HaMu. XPOMOCOMHas
TEOPHUsI HACIEACTBEHHOCTH.

I'enernka nosia. XpOMOCOMHBI MEXaHM3M OIpeneNeHHs moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi U reTeporameTHbii noj. I'eHeTnueckas
CTPYKTypa MOJOBBIX XpomocoM. HacnemoBaHue NpU3HAKOB, CIEIUIEHHBIX C
MTOJIOM.

l'enotun kak nenoctHas cucrema. [lmeloTponuss — MHOXKECTBEHHOE JICCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anmopeiicTBue HeaJUIeNbHBIX TI'€HOB.

Kommiementapnocts. Dnucras. [lomumepus

3.4

BzaumopneiictBue rTeHotMma W cpeasl npu  GopMmMupoBaHMM  (peHOTHIA.
N3menunBocTh npu3HakoB. KauecTBEHHbIE W KOJMYECTBEHHbBIE MPU3HAKU. BUbl
W3MEHYMBOCTH: HEHACJIEICTBEHHAS! M HACJIEICTBEHHASI.

MomudukarmonHas ~ U3MEHYMBOCTh.  Pomp  cpembl B (popMupoBaHUM
MOIU(UKAITMOHHOW M3MEeHUMBOCTH. Hopma peakimu mpu3Haka. BapuanmoHHBIHM
psn u BapuauuoHHas kpusas (B. Moranncen). CpoiicTBa Moau(MKalimOHHON
M3MEHYUBOCTH.

['enotunmueckass u3MeHUYMBOCTh. (CBOMCTBA TEHOTUITMYECKONH HM3MEHYHMBOCTH.
Bupl reHOTHIINYECKOM M3MEHYUBOCTH: KOMOMHATUBHAS, My TaI[HOHHASL.
KomOunatiBHas wW3MEHUYMBOCTb. Mel03 M TMOJOBOM TIPOIlECC — OCHOBA
KOMOMHATUBHON U3MEHUYNBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTH B CO3JaHUU
TeHETUYECKOr0 Pa3HOo00pasus B Mpeeax OIHOrO BHIA.

MyTannoHHas U3MEHUYMBOCTD. BBl MyTaluii: FEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnioHTaHHBIE M WHAYLUMPOBaHHbIE MYTAlMU. SlAepHBbIE M LUTOIIA3MATUYECKHE
myTtaiu. ComMaTHyecKue W TOJIOBble MyTauuu. [IpuunMHBI BO3HUKHOBEHHS
MyTaiii. MyTareHbl M WX BIMSHHE HAa OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOI'O0 TIpolecca. 3aKOH TOMOJIOTMYECKHX pPSAOB B HACIEICTBEHHOM
u3menunBoctu  (H.W. Basuiios). BuesnepHas  u3MEHYMBOCTH U

HaCJICACTBCHHOCTDb




3.5

Kapuorun wyenoBeka. MexayHapoaHass NporpaMma HCCIEAOBaHHUS TE€HOMaA
yenoBeka. MeToabl HM3YYEHHST TEHETUKM 4YeJOBEKa: TeHeaJornyecKui,
OJIM3HEIOBBIM, IIUTOT eHETUYECKUH, MO YJISIITUOHHO -CTATU CTUYECKHUM,
MOJIEKYJISIPHO-T €HETUY €CKU M. CoBpemeHHoOe onpeseneHue TeHOTHUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCIIE C TOMOIIBIO
[MIIP-anamu3a. HacnmencTBenHble 3a0oiieBaHMS  4ejdoBeKa. I CHHbIE H
XPOMOCOMHBIE 00JIe3HH YEeNnoBeKa. bonesnun c HACJIe/ICTBEHHOU
MPEAPACTIONOKEHHOCTHIO. 3HAUEHUE METUIIMHCKON T€HETUKH B MPEAOTBPAILICHUN

1 JICUECHUM TeHETHYECKHX 3a00eBaHmi uetoBeka. CTBOIOBEIE KIECTKH

3.6

JlomecTukanust ¥ celekuus. 3aposkACHUE CENEeKLIUU M TOMECTUKALUU. YYeHUe
H.J. BaBuinoBa 0 ILEHTpax HPOMCXOXAEHHS M MHOrooOpasusi KyJbTYPHBIX
pacreHuid. Posb cenekuyu B CO3JaHUM COPTOB PACTEHUN U IOPOJ KUBOTHBIX.
Copt, mopona, WTaMM. 3aKOH TOMOJIOTMYECKMX PAI0B B HAaCIEACTBEHHOMN
n3menunBocty H.W. BaBusoBa, ero 3HaueHue st CeNeKIIMOHHON padoThI.
MeTonbl CeNeKIMOHHOW paboThl. MCKyCCTBEHHBI OTOOp: MAacCOBBIM H
WHAUBUAYATbHBIM. OJTanmbl KOMOMHAIIMOHHOW  cenmekuuu.  McmbiTanue
IPOU3BOANUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTUIY C TMOMOIIBIO OIEHKH
(deHoTHITa TOTOMCTBA U OTOOP IO T€HOTHITY ¢ moMoIblo anaim3a JJHK.
HckyccTBeHHBIN MyTareHes Kak METOJ] CeJIEKIIMOHHON paboThl. PaanaimonHblii
U XUMHYECKUH MyTareHe3 KaK HCTOYHHUK MyTaluid y KYJIbTYPHBIX (opm
Oopranu3MoB. lcnonp3oBaHMEe TEHOMHOIO pPEIAKTUPOBAHMS M  METOJIOB
pexomOuHaHTHBIX JIHK 111 mosmydeHust ucXogHoro MaTepurania sl CeNeKIUu.
[Tonyuenue mommruionzioB. BHyTpuBHIoBas ruOpuanzanus. biMskopoacTBeHHOE
CKpellMBaHue, UM UHOpUIMHT. HepoacTBeHHOe CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuuunsl. Mcrnomb3oBanue rereposuca B cenekuuu. OtnanéHHas
rubpuamnzaius. IIpeogonenne Gecruioqus MEXBHIOBBIX T'MOpUIOB. JlOCTHKEHUs

CCIICKIINH paCTCHI/Iﬁ U XKUBOTHBIX

3.7

OOBEKTBI, UCTIOJIb3yEMbIE B OMOTEXHOIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJIBTYPBI,
MHUKPOOPIaHMU3MbI, HUX XapaKTepUCTHKa. TpaguluoHHas OHOTEXHOJIOIHS:
xJe0oneyeHue, MOJAY4YEHHE  KHUCIOMOJIOYHBIX  IPOJYKTOB,  BHHOJEIHE.
Muxkpobuonorndeckuii cuHte3. OOBEKThl MHUKPOOHOJOTMYECKUX TEXHOJIOTUH.
[Ipou3BoncTBO  Oenka, aMHUHOKUCIOT M BHMTaMUHOB. VIckyccTBeHHOE
OIIOJOTBOpPEHHUE. PEKOHCTPYKLMs SHUEKIETOK W KIOHUPOBAHHUE IKUBOTHBIX.
Merton TpaHCIUTAHTALMHU SJEP KIIETOK.

XpoOMOCOMHasi M TeHHas WHXKeHepus. CKycCTBEHHBIM CHHTE3 TIeHa |
KoHCTpyupoBanue pexkomOuMHaHTHRIX JIHK. JlocTmxkeHus W TEpCHEKTHUBHI
XpOMOCOMHOM M T'€HHOW MH)XEHepuH. MeauuuHckue OHOTEXHOJIOTHUH.

Hcrnonp30BaHrE CTBOJIOBBIX KIIETOK




Cucrema u MHOF006paSI/Ie OPraHnu4cCKoOro Mupa

4.1

buonornueckoe  pasHooOpazue  opranusmoB. CoBpeMeHHas  cucrema
opranudyeckoro mupa. llpuHnunel kiaaccuukanuu opraHu3MoB. OCHOBHBIE
CHCTEMAaTHYECKHE IPYIIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOEHUS M KU3HEACSITEIbHOCTH OJHOKJIETOYHBIX OPraHHU3MOB.
baxtepun, apxeu, OHOKIETOUHbIE I'PUOBI, OTHOKJIETOUHbIE BOAOPOCIH, APyTHe
npotucTbl.  KosloHnManpHble  OpraHu3Mbl.  JIBM)KEHHME  OJHOKJIETOUHBIX
OpraHu3MOB: aMEOOUHOE, )KI'YyTUKOBOE, PECHUYHOE. 3all1UTa Y OJHOKJIETOYHbIX

OpPraHu3MoOB. Pa3I[pa)KI/IMOCTb Y OJHOKJICTOYHBIX OPraHu3MoOB. Taxkcuchl

4.2

MHOroKJIeTOYHbIE  pacTeHUs. B3auMOCBS3b  YacTeld  MHOTI'OKJIETOYHOTO
opranu3ma. TkaHu, OpraHbl U CHCTEMbI OPraHOB MHOT'OKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. TkaHu pacreHuid. THITBI PaCTUTEIBLHBIX TKAHEH:
oOpa3oBareibHasi, TOKPOBHAs, TMPOBOJAIIAS, OCHOBHAs, MEXaHHYECKAs.
OcobOennoctu cTpoeHus, (GYHKIHUA W PACIOIOKEHUS TKAaHEH B oOpraHax

pacTeHuit

4.3

BereratuBHbI€ 1 TeHEPATUBHBIE OpraHbl pacTeHUN. D YHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. JIB>keHrEe MHOTOKJIETOYHBIX PACTEHUI: TPOIU3MBbI
u Hactuu. Iloriomenue Boxbl, YrJEKUCIOIO ra3a U MHUHEPAJIbHBIX BEIIECTB
pactenusMu. Jlpixanue pacteHuit. Juddysus razoB yepes3 moBEpXHOCTh KIETKH.
TpancnopTHble cucTeMBbl pacTeHUH. Bwinenenue y pacreHuid. 3amura 'y
MHOT'OKJIETOUHBIX pacTeHuid. Kyrtukyna. CpencrBa macCMBHOM M XMMHUYECKON
3aIUThl. DUTOHIUABI.

Pa3npaxxumMocTs U peryssiuus y opranu3MoB. Pa3apakuMocTh U peryysinus y

MHOT' OKJIETOYHBIX paCTeHHﬁ. PocroBnie BCIICCTBA N UX 3HAYCHHUC

4.5

MHoOrok/IeTouyHble  KUBOTHBbIE. B3anMOCBS3b YacTeili  MHOTOKJIETOYHOTO
opranusma. TKaHH, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranusm kak enuHoe nenoe. ['omeocras. TkaHM )KMBOTHBIX U UeloBeKa. THIIbI
KMUBOTHBIX TKaHEW: SMUTENUajbHAs, COCAMHUTENbHAs, MBIIIEYHAs, HEpBHAs.
OcobenHocTH cTpoeHUs, (PYHKUMH M pAcIONOKEHHs TKaHEH B opraHax

JKHNBOTHBIX U YCJIOBCKA

4.6

Oprassl ¥ CUCTEMbI OPTaHOB KUBOTHBIX. DYHKIIUK OPraHOB U CUCTEM OPraHoB.
Omnopa Tema opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>kHbIM 1 BHyTpeHHUM ckeneT. CTpoeHHE U TUIIBl COCTUHEHUS
KOCTeH.

JIBMOKEHHE MHOT'OKJICTOYHBIX JKMBOTHBIX. IluTanme >KMBOTHBIX. IluTanue
MMO3BOHOYHBIX KUBOTHBIX. JIbIXaHue )UBOTHBIX. KoxkHOE apixanue. XKadbepHoe

U JEroyHOE AbIXaHUC.




JIpIxaHWEe TO3BOHOYHBIX >KMBOTHBIX. DBOJIOLHOHHOE YCIIOXKHEHUE CTPOCHUS
JETKUX MMO3BOHOYHBIX )KUBOTHBIX. J[bIXaTeNbHAs cUCTEMA YeloBeKa. MexaHUu3M
BEHTWSIUMU JIETKUX Y MNOTUL M MJEKONMUTAIOLMX. TpaHCHOpPT BEUIECTB Y
opranuszMoB. TpaHcHopT BenleCcTB y *KUBOTHbIX. KpoBeHOCHasi cucrema u eé
opranbl. KpoBeHocHas  cucrema  IO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpAaIIeHUsl. OBOJIOLMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOU
CUCTEMBI MO3BOHOYHBIX )KUBOTHBIX. BbleneHne y opraau3moB. Beinenenue y
KUBOTHBIX. CoKpaTuTeNbHbIe Bakyosid. Opranbl BbifeiaeHUua. CBs3b MOJOCTU
TeJla C KPOBEHOCHOM U BBIACIUTEIBHON cUCTEMaMHU. BrijiesieHne y Mo3BOHOYHBIX
KUBOTHBIX. 3allliTa y MHOTOKJIETOYHBIX JKMBOTHBIX. I[IOKpoBBI u HX
MIPOU3BOHBIE.

Pa3znpaxumMocTs 1 peryisuus y opraHu3MoB. PazapaxxumMocTb y OJHOKIETOYHBIX
opraHu3MoB. Takcucel. Pa3ipaxuMoOCTh W peryiasuus y MHOTI'OKJIETOYHBIX
pactenuil. PocToBbie BelecTBa U X 3HAUYCHHUE.

HepBHas cucrema u pedaekTopHasi perymsius y MHOTOKJIETOYHBIX KUBOTHBIX.
HepBHas cucrema u €€ oTaenbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOCHUSA
HEPBHOW CUCTEMBI y )KUBOTHBIX.

Pa3zpaborka ajroputMoB H mporpamm uist 3QpQGeKTUBHON (YHKIHMOHAIBHOM
aHHOTAIlMM  TEHOMOB,  TPAHCKPUIITOMOB,  MPOTEOMOB,  METa0OJIOMOB

MHKPOOPraHW3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €ro 310POBLE

5.1

OpraHsbl ¥ CUCTEMBI OpraHoB 4yesioBeka. OTesbl TOJIOBHOI'O MO3Ta MO3BOHOYHBIX
JKUBOTHBIX. Peduiekc u pedrnexrtopHas myra. be3ycioBHbIE W YCIOBHEIC
peduekcsl. ['yMopanpHas peryisius M SHAOKPUHHAs CHCTEMa >KUBOTHBIX H
yesoBeka. JKene3bl SHIOKPUHHOW CUCTEMBI U UX TOPMOHBI. JleficTBHEe TOPMOHOB.
B3anmocBsa3b HEpBHOW M SHIOKPUHHOW cucteM. ['unortamamo-runodusapHas

cucreMa. Pediekc u pedexkropHas gyra. besycnoBHble U ycoBHBIE pedIeKchl

5.2

3amuTa opranusma ot 6one3Hell. IMMyHHas cuctema uenoBeka. Knetounslit u
ryMOpaJbHBIH MMMYHUTET. Bpoxa€HHbIN, NpUOOpeTEHHBIH crenupuueckuit
UMMyHHUTET. Teopus KIOHaJIbHO-CeeKTUBHOro uMMyHuteta (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanutenbHble OTBETHl OpranusmMoB. Ponb

BPOKJIEHHOIO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIEBaHUI

5.3

Kposenocnast cucrema u e€ opransl. Cepane, KPOBEHOCHBIE COCYAbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepana u e€ perynsmus

5.4

Jpixanue yenoBeka. Jud¢y3us ra3oB uepe3 MOBEpXHOCTH KIETKH. J{pxaTenpHas
CUCTEMa 4esioBeKa. JlpIxaTenabHas MOBEPXHOCTh. Perymsuus ApIXaHUs.

JpixaTeapbHbIe 00bEMBI




9.5

[InmeBapurtenpHas cucrema yenoBeka. OTOenbl MUILIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTenpHble  Kene3bl.  BHYTPUIIONOCTHOE U BHYTPUKIETOYHOE

NUIIEBAPEHUE

5.6

ITokpoBel u ux npousBoansie. Opranbl BbiaeneHud. [louku. CtpoeHune u
¢byHKIMOHUpOBaHNE HePpoHa. PUIbTpaLMsl, CEKpeus U 00paTHOE BCaChIBaHHE

KaK MEeXaHH3MBbl pabOThl OpraHoB BbleneHus. O0pa3oBaHie MOUH Yy YeJIOBEKa

5.7

Z[BI/I)KCHI/IG yeJioBeKa: MbllleyHas cucrema. CKeJleTHbIE MBbIIINbBI U HUX pa60Ta.

CTpOCHI/Ie 1 TUIIBI COCAUHCHUA KocTel

Teopus sBomonuu. Pa3BuTtue xxu3nu Ha 3emiie

6.1

OpomonnonHass Teopuss Y. JlapBuna. Ilpeamoceuiku  BO3HHUKHOBEHHS
napBuHu3Ma. JKu3Hb U HayuHas nearenbHocTh Y. JlapBuHa.

JIBuokymme cuibl Bomouny BuaoB o Y. JlapBuHy (BbICOKass HHTEHCHBHOCTD
pPa3sMHOXEHHUS OpraHu3MOB, HAaCJIEICTBEHHas M3MEHUYMBOCTh, Oopnba 3a
CYLIECTBOBAHUE, €CTECTBEHHBIH U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cuaterndeckoit Teopun sBomonuu (CTD). HelitpanbHas Teopus
sBosonuu. CoBpeMeHHas SBOIIOIIMOHHAs OMOJI0rUsl. 3HaUEHHUE SBOTIOIIMOHHOM

Teopun B POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON KapTUHBI MUPa

6.2

[Tonynsauusa kak sJaeMeHTapHas eluHMIa 3BoJoUuH. COBpEMEHHbIE METOMAbI
OLIEHKH T'€HETHYECKOro pa3HooOpasus W CTPYKTypbl momyisiuil. M3meHeHue
reHo(oHJa TMOMYJSAIUU KaK 3JIEMEHTapHOE HBOJIIOIIMOHHOE SBJIEHUE. 3aKOH
reHeTrdeckoro paBHoBecus J[x. Xapau, B. BaitnOepra.

DOnemeHTapHble (AKTOPHI (IBIKYIIME CHJIBI) SBOJIONUHA. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiip rTeHOB — ciyuaiiHble
HEHanpaBJeHHbIE M3MEHEHHUS 4YacToT ajuieneil B monmymauusax. Dddekr
OCHOBATEA. Murpanuu. M3omsauua  momyJssiuuid: reorpaguueckas
(mpocTpaHCTBEHHAast), Onosoruyeckas (penpoayKTHUBHAsA).

EctectBeHHBIi 0TOOp — Hampasisomui  (axktop 3Bomouuud. DopMel
€CTECTBEHHOI0 O0TOOpa: JBIKYIIMM, CTAaOMIM3UPYIOIUHM, pa3pbIBarOLIHi
(mu3pyntuBHbIi). [TomoBoit 0TOOP.

[TpucnocoOeHHOCTh ~ OPraHM3MOB  Kak  pe3yjiabTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBEeHHE  mpucnocoOJieHnid Yy — opraHu3mMoB.  ApoMopdo3bl U
uanoagantanuu. [Ipumeps! mpucnocobdsienuii y opranu3MoB. OTHOCHTEIFHOCTD
MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BupmooOpa3oBaHue Kkak pe3yibTar
MUKpOIBOMOIHH. M30msnus — kimoueBoil gaktop BumoodOpasoBanwms. [lytu u
Coco0ObI BHJI000Pa30BaAHHUS: aJUIoNaTPUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (DKOJOTMYECKOE), «MIHOBEHHOE»  (TOJIMIIIOMAN3ALINS,

rudpuanzanus). JauTensHOCTh SBOMIOIIMOHHBIX MPOIIECCOB.




MexaHnu3Mbl GOpMUPOBaHUS OMOJIOTMYECKOT0 pa3HO00pa3usl.

Posb 3BOJIFOIIMOHHOM OMONIOrMK B pa3pabOTKe HAYYHBIX METOJOB COXPAHCHUS
Oouopa3HooOpa3usi. MUKPOIBOJIIONKS ¥ KOIBOJOIMS Mapa3sUTOB U MX XO35CB.
MexaHu3Mbl  (pOPMHUPOBAHHUS YCTOMYMBOCTH K AHTHOMOTHKAM W CIIOCOOBI

O0pBOBI ¢ HEl

6.3

MeTozsl n3ydeHus Makpo3Boronuu. [lageoHTonornueckue METoabl U3ydeHHUS
sBomonuu. [lepexoansie GopMbl U GUIOreHETUYECKUE PSIbI OPraHU3MOB.
Bbuoreorpaduueckue MmeToas! n3ydeHus 3Boonun. CpaBHeHHE (IIOpHI U hayHbI
MaTEepHUKOB U OCTPOBOB. broreorpadguueckue obnactu 3emau. Bunsr-sHaeMuxu
Y PEITUKTHI.

OMOpHOJIOTUYECKUE U CPAaBHUTEIBHO-MOP(OIOrMUecCKne METOIbl H3Yy4EeHHS
ABOJIIOLMU. ['€eHeTHMUecKne MEXaHM3Mbl IBOJIIOLIMM OHTOTE€HE3a U IOSIBICHMUS
HBOJIIOLMOHHBIX HOBIIECTB. [ OMOJNOrMYHBIE M  AHAJIOTMYHBIE OPraHbI.
PynumeHnTapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJIAPHO-T€HETHYECKHUE,
OMOXMMHMYECKME M  MaTeMaTHYeCKHMe METOIbl HM3YyYCHHS  SBONIOLMH.
I'omonoruynsie renbl. COBpeMeHHbIE METO/IbI MOCTPOECHUS (HIIOT €HEeTHYECKIX
JIePEBHEB.

XpPOMOCOMHBIE MYTaI[H U 3BOJIOLHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBmia) SBOJOIMHA. HeoOpaTHMOCTh SBOIIOLIHH.

AnanTtuBHas paguanus. HepaBHOMEpPHOCTb TEMITOB 3BOJIOLUH

6.4

HayuHble THIOTE3bl NPOMCXOXKICHHUS >KM3HM Ha 3emiie. AOuorenes wu
na"Hcnepmus.  JloHaydHble  TpEeACTaBIEHUS O  3apOXKICHUM  KU3HHU
(kpeamoHu3M). I'MmorTe3a MOCTOSHHOIO C€aMO3apOXKIEHUS JKM3HHM U €€
ornpoBepxkenre omnbitamMmu . Pemu, JI. Cnanmanmanu, JI. Ilacrepa.
[TponcxoxaeHue sKU3HU U aCTPOOHOIIOTHS.

OcHOBHBIE 3Tallbl HEOpPraHU4eckoi »Bosonuu. [lnanerapuas (reonoruueckas)
HBONIONUS. XUMHUYECKas SBOJIONUS. AOHOreHHBIH CHHTE3 OpraHHYeCcKUX
BemiecTB u3 Heopranmdeckux. OnbiTr C. Mumnepa u I'. FOpu. O6pa3oBanue
nonmMepoB U3 MoHomepoB. Koarepsatnas runore3a A.J. Onapuna, runoresa
neppuuHoro OynpoHa J[x. XomjaeiHa, reHetnyeckas runotesa I'. Mémrepa.
Pu6o3umser (T. Yek) u runotesa «mupa PHK» V. I'unbepra. dopmuposanue
MeMOpaH ¥ BO3HUKHOBEHHE IPOTOKIETKH.

Hcropus 3emimm u Metonsl e€ uzydeHus. MckoraeMble OpraHUYECKUe OCTATKH.
I'eoxpononorust u e€ meroasl. OTHOCUTENbHASE M A0CONIIOTHASI T€OXPOHOJIOTHS.
I'eoxpoHONOrnYeckas mKaaa: 0HbI, IPbl, IEPHUObI, FTOXH.

Hauanensie 3Tanel oprannyeckoi 3BoMoLUH. [TosiBIeHNE U 3BOJIOLNS TTEPBBIX

KJICTOK. 3BOJIIOI_[I/I$I Metabonau3ma. Bo3HUKHOBeHUE IEPBBIX SKOCHUCTCM.




CoBpeMeHHble MUKpOOHBIE OMONJIEHKM KakK aHajJor IepBbIX Ha 3emiie
coobmectB. CtpoMaTonauThl. [IpOKapHOTHI U 3yKapHOTHI.

[Tpoucxoxaenne sykapuot (cuMOMOreHes). DBOOMMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIpomcxoxneHne MHOIOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOUHBIX OPIraHU3MOB.

OCHOBHBIE 3Talbl SBOJIIOLUU BBICHIMX pacTeHUi. OCHOBHBIE apoMOpdO3bI
pacteHuii. Beixon pacrenudt Ha cymry. IlosiBieHHME CIOpOBBIX pacTeHUN U
3aBoeBaHue MMH cymn. CemeHHble pacTeHus. I[IpoucxoxieHne IBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Tambl HBOJIIOLUU JKUBOTHOrO Mupa. OCHOBHBIE apoMOpdoO3bI
’KMBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. [IepBbie XOpA0BbI€ )KUBOTHBIE. JKU3HB B BOJ €. DBOIOLUS 103BOHOYHBIX.
[Tpoucxoxaenue ampuouii 1 pentuimi. IIponcxoxaeHne MIEKONUTAOMUX U
ntul. [IpuHnun kmoueBoro apomopgosza. OcBoeHHE O€CHO3BOHOUHBIMU U
[I03BOHOYHBIMU JKHBOTHBIMU CYILIH.

Pa3BuTue )xu3HM Ha 3emiie 110 3paM U IIEPHOAAM: apXe, IPOTEPO30ii, MaIe030H,
Me3030#, kaliHO30M. OOmias XapaKTepuUCTHKa KJMMaTa U Te0JIOTHYECKUX
mpoueccoB.  [losBieHne M pacuBeT — XAapaKTEPHBIX  OpPraHU3MOB.
VYrieoOpa3oBaHue: ero ycjaoBUs U BIUSHUE HA ra30BBIH COCTaB aTMOC(EpHI.
MaccoBble BbIMHpaHHMS — JKOJOIMYECKHE KpU3HCHl mpouutoro. IIpuuuHel n
CJIEZICTBHSI MAacCOBBIX BbIMUpaHUN. COBpEMEHHBIN 3KOJIOTMUECKUI KpU3HUC, €ro

0COOEHHOCTH

6.5

Paznenst m 3amaun anTpomosiorud. Metonsl aHTponosioruud. CTaHOBJIEHUE
MPEAICTaBICHUI O MPOUCXOKACHUU YenoBeka. COBpEMEHHbIE HAYYHBIE TCOPHUH.
CxoncTBO 4UenoBeKka C KUBOTHBIMU. CHUCTEMAaTHYECKOE MOJIOKEHHE YelOoBeKa.
CBuerenscTBa  CXOJCTBA  4YEJOBEKAa C  JKUBOTHBIMH:  CPaBHHUTEIIBHO-
MOpQoJOruuecKue, MO PUOTIOTUYECKUE, ($u3HOoI0ro-0MOXNMHYECKHE,
noBefeHUeckne. OTIMYUS YeNOBEKa OT KUBOTHBIX. [IpsiMoxokinenue u
KOMILIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BHUTHE TOJIOBHOTO MO3ra U BTOPOU
CUTHAJIbHON CHUCTEMBI.

JBuxkymme cuibl ((akTopbl) aHTPONOreHe3a: OMONOTHYEeCKHe, COIHAlbHBIE.
CooTHomieHne OMOJIOTHYECKUX U COLUATBHBIX (JAKTOPOB B AaHTPOIOTEHE3E.
OcHOBHBIE CTaguU AaHTPONOreHe3a. ABCTPAJIONUTEKH — JIBYHOTHE IMPEIKU
monaend. YenoBek yMenbld, NepBble U3rOTOBIECHHUS Opyauld Tpyna. Yenosek
NPSMOXOSIIMKA W TIEPBBIM BBIXOA IoAel 3a mpemensl Adpuku. Yenoek
reliienb0eprckuii — oOIMi MpeoK HeaHAEePTAIbCKOr0 YeJIOBEKa M 4YeIoBeKa

pPasyMHOTIO. Yenosek HeaHHepTaHBCKI/Iﬁ Kak BMJ JIOJEH XOJOAHOIO KjuMmara.




UYenoBek pa3yMHbIA COBPEMEHHOI'O THIA, JIEHUCOBCKUW YEIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a mpeaenaMu Apuku.

DOBOJIOLKS COBPEMEHHOI0 uenoBeka. EcTecTBeHHBbI OTOOp B MOIMYJISALUAX
yenoBeka. MyTallMOHHBIN Tporecc U nmouMopdusm. [TomyasiuoHHbIC BOTHBI,
npeii¢ reHoB, Murpanus 1 «3¢p(HEeKT OCHOBATENSD B MOMYISIIIHIX COBPEMEHHOTO
YeJnoBeKa.

UYenoseueckue pacel. IloHstue o pace. bosbimme pacel: €BpomeouaHas
(eBpaswmiickasi), aBCTpallo-HErpouaHas (dKBAaTOpHAbHAs), MOHTOJIOUIHAS
(a3maTcko-amepuKaHcKas). Bpems u myTu paccelieHUsl yeJoBeKa IO IJIaHeTe.
EnunctBo denoBeweckux pac. HaydHas HecCOCTOATENBHOCTh pacu3Ma.
[TpucrocoOeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpY)KAloIIel Cpelbl.
Bnusaue reorpaduueckoil cpenbl M npeiida TeHOB Ha MOpP(OJOTHIO H

(U3HOTIOTHIO YETIOBEKa

DKOCHUCTEMBI MNpUCYIIUEC UM 3aKOHOMCPHOCTHU

7.1

Pasnenel u 3agaun sxonorun. CBs3b 9KOJIOTUHU € APYTUMH HaAYyKaMHU.
Metoasl skonoruu. [loneBbie HaOmOAeHUS. DKCHEPUMEHTHI B HKOJIOTHHU:
npupojHble U JlabopatopHble. MozgenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKpYKaloIel cpebl: JOKaIbHBINA, PETMOHATBHBIN U TI100aTbHBIHI

7.2

Dkonoruyeckne (QakTopsl U 3aKOHOMEpPHOCTH uX nedctBusa. Knaccudukanus
AKOJIOTHYECKUX (PakTOpoB: abuoTHYecKue, OUOTUYECKHE, AaHTPOIOTEHHBIE.
OOme 3aKOHOMEPHOCTH JAEWCTBUSA JKoOJorndeckux akropos. IlpaBuio
munumyma (K. IInpenrens, FO. JInubux). TonepaHTHOCTh. DBpUOHOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue pakTopbl. CBET Kak sKojoruyeckuit gaxrop. JlelictBrue pa3HbIX
YY4aCTKOB COJIHEUHOIO CIIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE TIpYIMIIbI
pacTeHHH M KUBOTHBIX IO OTHOIIEHUIO K cBeTy. CHUrHaibHas poJib CBETA.
doronepruoausM.

Temnepatypa kak »dkojoruueckuil @axrtop. JlelictBue TemmepaTypsl Ha
opranu3Msl. [I0MKHIIOTEpMHBIE 1 TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OpPraHU3MBI.

BnaxxHocte Kak 9Skonoruueckuii ¢akrop. IlpucrocoOsieHus pacTeHHi K
noJiepKaHuio BojgHoro Oananca. Knaccudukanust pacTeHHid 10 OTHOLICHUIO K
BoJie. [IpucrnocoGieHus )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXKHUMA.

Cpensl oOMTaHMS OpPraHMW3MOB: BOJHAs, HA3EMHO-BO3JYIIHAs, IOYBEHHAs,
rIyOMHHAs MOJINOYBEHHAsA, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMHUUYECKUE
0COOEHHOCTH cpell oOMTaHUs opraHu3MoB. lIpucrmocoGieHus opraHu3MoB K

JKU3HU B Pa3HbIX Cpcaax.




buonornyeckne putmel. BHemmnue u BHyTpeHHuHe puTMbl. CyTOuUHBIE U
rogudHble puTMBbL. [Iprucnoco61eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHCHHSIM
YCIIOBUH KU3HU.

JKuznennsie hopmbl opranu3moB. [ToHsaTre o xu3HeHHOU (hopme. XKu3HEHHBIC
(dbopMBI pacTeHUi: NepeBbs, KyCTAPHUKHU, KYCTApHUYKHA, MHOTOJIETHHUE TPAaBBHI,
OJTHOJIeTHHE TPaBhl. JKu3HeHHBIE (POPMBI KHBOTHBIX: THAPOOH OHTHI, T€OOUOHTHI,
a’poOnOoHTHI. OCOOCHHOCTH CTPOCHUS M 00pa3a KU3HU.

buotnueckue ¢axtopbl. Buasl OMOTHUECKHX B3aUMOJIEHCTBUIN: KOHKYpEHIIUS,
XUITHUYECTBO, cUMOMO03 U ero gopmbl. [Tapazutusm, Koomnepanus, MyTyainus3M,
KOMMEHCaJIu3M  (KBapTUpPAHTCTBO,  HaxyueOHMYecTBO).  Herpoduueckue
B3auMojielicTBus  (Tormueckue, (Qopuyeckue, (abpuueckue). 3HaUeHUE
OMOTMYECKUX B3aUMOJIEHCTBUI NJIsl CYLISCTBOBAaHHS OpPraHU3MOB B cpele

obutanus. [IpyHIUI KOHKYPEHTHOIO UCKIIFOUEHUS

7.3

DKOJIOrMYeCcKue XapakTepucTHKy nonysauuu. [lomymsanus kak Guosoruyeckas
cucrema. Posb HEOMHOPOIHOCTH cpefibl, PU3NUECKUX OapbepOB U 0COOCHHOCTEH
Ouonoruu BU0B B (POPMUPOBAHUN MPOCTPAHCTBEHHOM CTPYKTYpBI MOMYJISALUHA.
OcCHOBHBIE TOKa3aTeNU IMOMYJIALUN: YUCIEHHOCTb, IUNIOTHOCTb, BO3pAacTHas U
[I0JIOBAasl CTPYKTypa, POXKAAEMOCTb, IIPUPOCT, TEMI pOCTa, CMEPTHOCTD,
MUTPALUSL.

Okosnornyeckas CTpykTypa nonyysinud. OIleHKa YHCICHHOCTH MOIMYJISILHH.
JlnHaMuKa NONMyJSIUKUK U €€ peryssinus. buoTnueckuil moTeHnran nomyJssuH.
MonemupoBanue JAMHAMUKA nomyiasuuu. KpuBble pocTa YHCIEHHOCTH
nonyJysiuuu. KpuBele BeDKHBaHUA. Perynsinus 4McIeHHOCTH MONYJISIUI: POib
(GakToOpoB, 3aBHUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJOIMYECKHE
crpareruu BuoB (r- u K-crparerun).

[Tonatue 00 »Konoruuyeckoil Hume BuAa. MectooOutanue. MHoOromepHas
Mozens skonorndeckon Humm Jx .M. XatunmHcoHa. Pasmepsl sKog0orndeckon
Humy. [loTeHnnanpHas U pealn30BaHHAs HUIIY.

Bun xak cucrema nomyisinuid. Apeansl BUAOB. BuIbl M UX KU3HECHHBIC
CTpaTeruu. 3aKOHOMEpPHOCTH  IIOBEIECHHS WM  MHUIpaluid  >KMBOTHBIX.

buonoruueckne HHBa3UH YYyXCpPOAHbIX BUOB

7.4

CoobmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBs3M MeXIy
Oopranu3MaMu B OuWOIEHO3e. DKOocucTeMa Kak OTKpbiTas cucrtema (A.JDx.
Tencnu). @yHKIMOHATIbHBIE OJIOKM OPraHU3MOB B AKOCHCTEME: MPOIYLIEHTHI,
KOHCYMEHTHI, penyleHTsl. Tpodudeckne ypoBHH. Tpoduueckrue Lenu U CeTH.
Abuornueckue 010ku 3kocucteM. [louBsl U MBI B 3KocucTreMax. Kpyrosopot

BCIICCTB U MMOTOK S3HEPIruu B 3KOCUCTEMC.




OcHOBHbIE TOKa3aTENHN 3KOcUcTeMbl. bruomacca u npoaykuus. DKOJIOTHYECKUE
MAPaMUIbl YUCENT, OMOMACChI U SHEPTUH.

HarmnpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIlecCHH. [lepBUUHbBIE U
BTOPUYHBIE CYKIIECCCMM M WX IPUYUHBL. AHTPOIOI'E€HHBIE BO3JICUCTBUS Ha
cykueccun. KimmakcHoe — coobmiectBo.  buopaszHooOpazwe u  moiaHOTA
KpPYrOBOpPOTA BEIIIECTB — OCHOBA YCTOWYUBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCHCTEMBI. AHTPOIIOI€HHBIE SKOCHUCTEMBI. ATpPOIKOCHCTEMA.
ArpotieHo3. Paznnuns Mex1y aHTpOIOr €HHBIMU U TPUPOAHBIMHU SKOCUCTEMaMHU.
Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOodkocucteM. [ opojckas diopa
u (¢dayna. CuHaHTponmm3anus TOpOACKOW (ayHbl. buomormdyeckoe u
XO3SIICTBEHHOE 3HAYEHHUE arpodKOCUCTEM U YpOOdKocucTeM. 3aKOHOMEPHOCTH
(GhopMHUPOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
[IepeHoc 3HEpPruy 1 BEMIECTB MEKLY CMEXKHBIMU SKOCUCTEMAMHU. Y CTOMYMBOCTD
OpraHMW3MOB, TONYJSUUA M HKOCHCTEM B YCIOBHSX €CTECTBEHHBIX U

AHTPONOI€HHBIX BO3/IEHCTBHIL

7.5

buocpepa — oOmernnanerapHas oOonouka 3eMid, T CYyIIECTBYEeT WIIH
cyliecTBoBana >ku3Hb. YueHue B.M. Bepuanckoro o Oumocdepe. Ob6mactu
ounocdepsrl u e€ coctas. XKuBoe BemecTBo Onocdepsl u ero GyHKINH.
3aKOHOMEpPHOCTH cylecTBoBaHUs Ouochepsl. OcobeHHOCTH Ouocdepsl Kak
ro0anbHON  dKocucTeMbl. JlMHAMU4Yeckoe paBHOBecue B Omocdepe.
KpyroBopotsl BemiectB M OuoOreoxuMudeckue IUKIBI (yriepona, as3ora).
PutmMuuHOCTS siBeHU# B Onocdepe.

3oHansHOCTH OHochepsl. [lonstiue o 6uome. OCHOBHBIC OMOMBI CYIIIU: TYHJIpa,
XBOIHBIE Jieca, CMEIIaHHBIE W IITUPOKOJMCTBEHHBIC JIeCa, CTENH, CABaHHBI,
MyCTBIHU, TPOMHYECKHUE Jieca, BBICOKOTOpPhs. Kimmar, pacTUTENbHBIN W
JKUBOTHBII MUP OMOMOB CyIIIH.

CtpykTypa U (yHKIHS )KUBBIX CHCTEM, OI[EHKA MX PECYpPCHOTO MOTEHLHANA H

ouocdepHbIX QyHKUINN

7.6

DKOJIOrMuecKue Kpu3Kchl U UX Mpu4uHbL. Bo3aelicTBue yenoBeka Ha 6uocdepy.
3arpszHeHue BO3LyIHON cpenbl. OXxpaHa BO3yXa. 3arpsi3HEHUE BOOJHOU CpeIbl.
OxpaHa BOgHBIX pecypcoB. Pazpymienne moussl. OXpaHa IOYBEHHBIX PECYPCOB.
N3menenue kaumara.

AHTpONOreHHOE BO3JEUCTBUE HA PACTUTENBHBIA M KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO U KUBOTHOIO MUpa. OCHOBHBIE MPUHLHUIBI OXPAaHbl IPUPOJBL.
Kpacubie kauru. Ocobo oxpansiembie mpupognbie Tepputopuu (OOIIT).

borannmueckue CaZibl U 300JIOTUYCCKUC IMMAPKH.




OcCHOBHBIE TPUHIHUIBI YCTOWYMBOTO PA3BUTHS YEIOBEYECTBA W MPHPOIBL.
PanmonanbHOE  MPHPOAOMONB30BAHWE U COXpPAaHEHHE  OMOIOTHYECKOro

pa3HooOpazus 3emiu
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