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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma no yue6HOoMy mpeamery "buonorus" (manee - Ouonorus) Ha ypoBHE CPEIHETO OOIIEro
oOpa3oBanms pazpadborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o6pa3oBanum
B Poccuiickoii ®enepaunm»y, ®I'OC COO, Konueniuu npenogaBanus yueonoro npeamera «buomorus»
Y OCHOBHBIX TIOJIOKEHUH (eneparbHoil pabodeii mporpaMMbl BOCIIUTAHHSL.

YueOuslif mpenmet «buonorus» yriyonéunoro ypoBHs u3ydeHus (10—11 kmacchl) sBIsieTcsl OAHUM
U3 KOMIIOHEHTOB MpeaMeTHOH oOmacth «EcTecTBeHHO-Hay4HbIE MpeaMeTb». COrIacHO TMOJI0KEHUSM
OI'OC COO mnpodunbHble y4deOHbIE NpEAMETH, M3ydyaeMble Ha YIIIyOJEHHOM YpOBHE, SBISIOTCS
crocoboM auddepeHnranuu o0ydeHUsT Ha YPOBHE CpeIHero oOmero oOpa3oBaHHS W TPHU3BAHBI
o0ecneunTh  IPEeMCTBEHHOCTh  MEXJAY OCHOBHBIM  OOIIMM, CpEeOHUM  OOIIKMM, CpEAHHM
npo¢eCCHOHATBFHBIM U BBICIIMM 00pa3oBaHueM. B TO ke BpeMs KaXIblii U3 3TUX y4EOHBIX MPEIMETOB
JOJKeH OBbITh OPHEHTUPOBAH HA MPUOPUTETHOE pEIICHHE OOpa30BAaTENbHBIX, BOCIUTATENbHBIX H
Pa3BUBAIOMIMX 33/1a4, CBSI3aHHBIX C MPOQOpPHEHTAIEe 00yJaromUXCsi U CTUMYJIMPOBaHUEM HHTEpeca K
KOHKpETHOW o00JacTh HAy4yHOTO 3HAHMS, CBS3aHHOTO C OHOJIOTHEH, MEIUIMHON, HSKOJOTHEH,
IICUXOJIOTHEN, CIOPTOM UJIM BOEHHBIM JIEJIOM.

[IporpamMma o yuyebnomy npeametry "buonorusa" na€r npeacraBieHue O eI U 33Ja4aX U3Y4YECHUS
yuebHoro npeamera «buonorus» Ha yriayOon€HHOM ypOBHE, OIpenenseT o0s3aTesibHoe (MHBApUAHTHOE)
MPEeIMETHOE COJEpIKAHUE, €r0 CTPYKTYpHpOBaHHE IO pa3jeiaM M TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHIYET IOCJIEA0BATEIbHOCTh H3y4eHUs1 Y4eOHOro Marepuaja ¢ Y4YETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKU y4eOHOTro IMpoliecca, BO3PACTHBIX 0COOeHHOCTEl oOyuatomuxcs. B
nporpamMMe 1o OMOJIOTHH PeaM30BaH MPHUHIUI MPEEMCTBEHHOCTH C W3yYE€HHUEM OHMOJIOTHH Ha YpOBHE
OCHOBHOT0 00111er0 00pa3oBaHus, OJarogaps 4eMy MpoCcMaTPUBAETCS HAIIPABIEHHOCTh HA MOCIEIyIoIIee
pa3BuTHE OHMOJOTMYECKMX 3HAHWI, OPHUEHTUPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, DKOJOTUYECKOTO MBIIUICHHSI, MPEICTaBICHU O 3I0pOBOM oOpa3e JKHU3HHM, Ha
BOCIIUTaHHE OEPeKHOTO OTHOIIEHHS K OKpPYKaloUled MpUponHOW cpene. B mporpamme mo Ouonoruu
TaKk)Ke MOKa3aHbl BO3MOXKHOCTH yueOHoro mpenmera «buonorus» B peanusanuu Tpeboanuit OI'OC
COO k miIaHMpyeMbIM JIMYHOCTHBIM, METANpPEAMETHBIM M IPEAMETHBIM pe3yjbTaTaM OOYy4eHHUS U B
(GbopMUPOBaHUM OCHOBHBIX BUJOB y4EOHO-TIO3HABATENbHOMN AEATEILHOCTH OOYYAIOMIMXCS 110 OCBOCHUIO
COJIepKaHusl OMOJIOTHYECKOro 00pa3oBaHus Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusl.

VYueOubii mnpenmer «buonorus»» Ha ypoBHE cpeaHero ooOmero oOpa3oBaHMS —3aBeplIaeT
Ouosiornyeckoe oOpa3oBaHWE B IIKOJIE M OPHEHTHUPOBAH Ha pAaCHIMPEHHE W YIIyOJeHHWe 3HaHUH
o0y4aromuxcsi 0 >KUBOW MPUPOIE, OCHOBAX MOJEKYJISIPHOW M KIETOYHOW OMOJIOTHUH, SMOPUOJIOTUH U
OMOJIOTUY Pa3BUTHS, TCHETUKH, CEJICKIINY, OMOTEXHOJIOTHUH, SBOJIIOIUOHHOTO YUYSHHSI U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriayOJeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYaIOIIMXCS K IMOCIEAYIOIIEMY MOJYYCHHIO OHMOJIOTMYECKOTO 00pa3oBaHUs B By3axX U
OpraHM3alusaX CcpeaHero mnpodeccruoHanbHOro oOpa3oBaHus. OCHOBY €ro COJEp)KaHUS COCTaBIISIET
cucreMa OWOJIOTMYECKUX 3HAHWW, MOJYYCHHBIX NPU H3YYEHUH OOYYAIOIIUMHUCS COOTBETCTBYIOIIMX
CUCTEeMAaTUYECKUX pa3JielioB OMOJIOTHU Ha YPOBHE OCHOBHOTO 0011ero oopasosanus, B 10—11 kiaccax atu
3HAaHUS TONY4YaloT pa3BUTHE. Tak, paclMpeHbl M YriayOJieHbl OMOJIOTMYECKHE 3HAHUS O PACTEHUSX,
KUBOTHBIX, Iprbax, OaKTepHsX, OpraHu3Me 4elIoBeKa, OOIINX 3aKOHOMEPHOCTSX JKU3HH, TOTIOJTHUTEIHHO
BKJIIOYCHBI OHMOJIOrMYECKHE CBEICHUS TMPHUKIATHOTO M TIOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTHUPHI Ui MOCienyromero Beioopa npodeccun. BozmoxkHa Takxke MHTErpamus
OMOJIOTHYECKUX 3HAHUN C COOTBETCTBYIOIIMMU 3HAHUSIMHU, TIOJTYYEHHBIMU O0YYarOIIUMUCS TIPH U3YICHUU
(bU3UKY, XUMUU, Teorpa@uu U MaTEMATHKH.

Crpyktypa mporpammbl 1o ydebHomy mpemmery "buonorus" orpakaeT CHCTEMHO-YPOBHEBBIN U
SBOJIIOIIMOHHBIA MOAXOABl K U3ydeHHro Owuosnoruu. CormacHO HM, H3y4alOTCs CBOWCTBA H
3aKOHOMEPHOCTH, XapaKTEpHbIE JJIsi JKUBBIX CHUCTEM PA3HOTO YPOBHSI OpraHMU3allUM, SBOJIIOLHUU
OpPraHMYECcKOro MUpa Ha 3emiie, COXpaHEeHHsI OMOJIOrMYecKOro pazHooOpasus mianetsl. Tak, B 10 kiacce
M3YYaAIOTCS OCHOBBI MOJICKYJSIPHOM W KJIETOYHOM OHOJOTHH, SMOpPUOJIOTHM W OWOJOTHH DPa3BHUTHA,
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TEeHETUKU U CeNeKIHH, OMOTEXHOJOTMH UM CHUHTETUYECKOW OWOJNOTHH, AaKTyaTu3UpYIOTCS 3HAHUS
oOyJaromuxcsi Mo OOTaHWKE, 300JI0THH, aHATOMHUHU, (Pu3MONIoTHH 4enoBeka. B 11 kimacce m3ywarorcs
HBOJIIOIIMOHHOE YY€HHE, OCHOBBI SKOJIOTHH U yueHue o ouocdepe.

VYuebnsiii npeamer «buosiorus» mnpusBaH 00€CIEUUTh OCBOEHHE O0YYarOIIMMHUCS OMOIOTHYECKUX
TEOpUI U 3aKOHOB, UJI€H, TIPUHIIUIIOB U MPABUJI, JIEXKAIIUX B OCHOBE COBPEMEHHOI eCTeCTBEeHHO-HAyUHOMI
KapTHHBI MHpa, 3HAHUHA O CTPOCHHUH, MHOTOOOPa3HH M OCOOCHHOCTSIX KIICTKH, OpraHU3Ma, TOMYJISIIHH,
OMOIIeHO3a, IKOCHCTEMBI, O BBIJAIOUINXCA HAYYHBIX JOCTHKEHHAX, COBPEMEHHBIX HCCIEIOBAaHUSAX B
OMOJIOTHH, TIPUKIATHBIX acleKTaX OWOJIOTMYECKUX 3HaHWU. [l pa3BUTHSA M MOANCpXKAHUS HWHTEpeca
oOyyaromuxcsi K OHONOTUU HapsAy CO 3HAYUTENbHBIM OOBEMOM TEOPETHMYECKOr0 MaTepuana B
COZICp)KaHUU TPOrpaMMBl O OHOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAHOBIICHUS U
pa3BUTHS TOM WM MHON 001acTH OMOJIOTHH, BKJIAJOM OT€YECTBEHHBIX U 3apYOCIKHBIX YUEHBIX B PELICHUE
BOKHEHIIINX OMOJIOTHYECKUX M SKOJIOTHYSCKHUX TPOOIIeM.

Lenp wu3yuenuss yudeOHoro mnpeamera «buonmorus» Ha yriyOn€HHOM YPOBHE — OBIAJCHHE
00yJaroIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIMOHATIHHON OpraHU3aIMK KUBBIX CUCTEM Pa3HOTO paHTa
U mpuoOpeTeHre YMEHUU HCIOIb30BaTh ITH 3HaHHMS B (OPMUPOBAHUU HHTEpEca K OMpees€HHOM
obmacTi Tpo(ecCHOHANBHON JEATETBPHOCTH, CBA3aHHOW C OWONOTHMEH, MO K BBIOOPY Yy4eOHOTO
3aBelIeHus JJIs IPOJOJIKEHHSI OMOJIOTUYECKOT0 00pa30BaHus.

JlocTiwkeHne 1enu wu3ydeHuss ydeOHoro mpenmera «buonorus» Ha yriayOn€HHOM YpOBHE
o0ecrieunBaeTcs pelIeHrueM CIEeAYIOIMUX 3a1au:

OCBOCHUE OOYYAIOIIMMHCS CHCTEMbl OMOJOTHYECKMX 3HAHHWK: 00 OCHOBHBIX OHOJOTHYCCKHX
TEOpUAX, KOHLEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U TMpaBWiIaX, COCTABIISIFOIIMX
COBPEMEHHYIO E€CTECTBEHHO-HAYUYHYIO KAPTHHY MHUpA; O CTPOSHHH, MHOTOOOpa3uu W OCOOCHHOCTSAX
OMOJIOTMYeCKHUX cUCTeM (KJIeTKa, OpraHu3M, MOy, BUA, OuoreoneHos, ounocdepa); 0 BbIIAIOLIIUXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIICOBAaHUAX B OMOJIOTHH;

O3HAaKOMIIEHHE OOYYaroIIMXCS C METOAaMH TO3HAHHs KHBOW MPUPOJIBL: HMCCIEAOBATEIHCKUMU
METOAaMU OMOJOTMYECKHX HAyK (MOJIEKYJSPHON M KJIETOYHOW OMOJOrHH, SMOPHOIOTHM U OHOJIOTUH
pa3BUTHA, TEHETHKU M CENEeKIHH, OUOTEXHOJOTUU M CHUHTETHYECKON OMOIOTHH, MaJeOHTOJIOTHH,
HKOJIOTHH); METOJIaMH CaMOCTOSITEIBHOTO MPOBEACHUSI OMOJIOTUUECKUX UCCIIEIOBaHMA B TaOOpaTOpHH U
B Iipupoe (HabmoaeHre, n3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

oBNaJicHue  OOy4arOIMMHUCS  yYMEHHUSMH: CaMOCTOATENBHO HAXOAWTh, AHATU3UPOBATh U
UCIIOJIb30BaTh OHOJOTHYECKYI0 HH(OPMALIHIO; TOJb30BATHCS OWUOJIOTMYECKOW TEPMHUHOJOTHEH W
CHMBOJIMKOH; yCTAQHAaBJIMBAaTh CBS3b MEXAY DPAa3BUTHEM OHOJOTMH W COLUAIBHO-SKOHOMHUYECKUMH U
HKOJIOTMYECKUMHU MpPOOJIeMaMU 4YeJIOBEYEeCTBA; OLICHHWBATh IIOCIEJCTBUS CBOCH JEATEIHHOCTH IO
OTHOIICHHUIO K OKPYKaIoLIeH MPHUPOIHON cpenie, COOCTBEHHOMY 30POBBIO M 3I0POBBIO0 OKPYXKAIOIIUX
moaeil; 000CHOBBIBaTH M COOMIOAATH MEpbl MPOPMIAKTUKN WHMEKIHOHHBIX 3a00JeBaHMiA, MpaBUia
MOBEJCHUsI B TMPHUpPOJIE U obOecriedeHus: Oe30MacHOCTH COOCTBEHHOHM IKM3HENCSTEIBHOCTH B
Ype3BBIYAIHBIX CUTYalUsSX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE
HAyYHBIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pazBuTtHe y OOy4YalomUXCsl HWHTEJUJIEKTyalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEHW B TpoIecce
3HaKOMCTBAa C BBIJAIOMIMMUCS OTKPBITHSIMH W COBPEMEHHBIMH HCCIICIOBAaHUSIMH B  OHOJIOTHH,
pelaeMbIMi €10 [poOJieMaMy, METOJOJIOTHEH  OMOJIOTMYECKOTO0  HMCCIEAO0BaHUs, MPOBEICHUS
HKCHEPUMEHTAIBHBIX HUCCIICAOBAHUH, pEeIIeHHs] OMOIIOTHYECKUX 3a/1a4, MOJCIHPOBAHUS OMOIOTHYECKIX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHHUE Y 0OyUYaOUIMXCS IEHHOCTHOTO OTHOIICHHS K KUBOW MPHUPOJIE B IEJIOM U K OTJCIBHBIM
e€ oObexkTaM U sBICHUSIM; (OPMUPOBAHHE SKOJOTUYECKOW, TE€HETHMUECKON TIpaMOTHOCTH, OOIIei
KYJIbTYpBI IOBEJICHHUS B IPUPOJIC; MHTETPALIMU €CTECTBEHHO-HAYYHBIX 3HAHUH,

npuoOpereHue OO0yYarOIIUMUCA KOMIETEHTHOCTH B  PallMOHAJIBHOM MPUPOJONOIH30BAHUH
(cobmronenne mpaBUiI TOBEACHUS B TPHUPOJE, OXpaHbl BHIOB, SKOCHCTEM, Omocdepsl), coXxpaHEHUH
COOCTBEHHOTO 3/I0POBbSI U 3JI0POBbS OKPY)KAIOIIMUX Jtoaed (coOmoneHuss Mep Mpo(HIaKTUKH
3a0oneBaHnl, oOecriedeHne O€30MacCHOCTH IKU3HENEATCIPHOCTH B  UYPE3BBIYAMHBIX CHTYalHAX
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MIPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BaHUs OMOJOTUYECKUX 3HAHUN U YMEHHH B
IMOBCEAHEBHOM JKU3HH;

CO3/IaHHE YCIIOBUH AJI1 OCO3HAHHOTO BHIOOpA OOYyYaroMIMMKCS MHIWBUIYaTbHOW 00pa3oBaTelbHON
TPAeKTOPUH,  CIIOCOOCTBYIOUIEH  TOCIEAYIOHMEMYy MNPOQPECCHOHATBLHOMY  CaMOOIPEICNICHUI0, B
COOTBETCTBUH C MHIUBUAYATbHBIMU HHTEPECAMH U MOTPEOHOCTSAMU PETHOHA.

OOmiee 4mMCIO YacoB, OTBENEHHBIX HA HM3y4CHHE OHMOJIOTWM Ha YIIIyOJEHHOM YPOBHE CPEIHEro
obmero obpazoBanwus, cocrabisger 204 yaca: B 10 kimacce — 102 vaca (3 gaca B Henenro), B 11 kimacce —
102 gaca (3 gaca B HE/IEIO).

Otb6op opraHu3alMOHHBIX (OPM, METOIOB M CPEICTB OOy4YeHHUS OHOJIOTUU OCYIIECTBISIETCS C
y4ETOM CrIeH(HUKHU €T0 COACPKAHMS U HAIIPABJICHHOCTH Ha TIPOJOKCHUE OMOJIOTMYeCKOro o0pa3oBaHus
B OpraHu3aIusaX CpeaHero NpodeccnoHalIbHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeIIBHBIM YCIIOBUEM TIPH OOYYCHUH OMOJIOTHH HA YTITyOJIEHHOM YPOBHE SIBJISICTCS IIPOBEICHUE
1abopaToOpHbIX M MpakTHuecKux pabot. Takke ydacThe OOyYaroIIMXCS B BBIMOJTHEHHU MPOEKTHBIX U
y4e0HO-HCCIIeIOBATEIILCKUX pa0oT, TEMAaTHKa KOTOPBIX ONPEACIISACTCS yIUTEIeM Ha OCHOBE HMEIOIIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUM.



COJEP/KAHUE OBYYEHUA
10 KJIACC

ConepxaHue MNpOrpaMMbl, BBIJEICHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY TIOCYAApPCTBEHHOM
utoroBou arrectaruu (I'MA).

Tema 1. Buosorusi kak Hayka

CoBpemenHass OuoJorust — KOMIUIEKCHas Hayka. Kparkas wucTropusi pasBUTHS OHOJOTHU.
buonoruueckue Hayku M u3ydaemble UMU Mpodiembl. DyHIaMEHTAIbHbIC, TPUKIAHbIE U MOUCKOBBIC
HAyYHBIE HCCIIEIOBAHNUS B OMOJIOTHH.

3naueHue Ouonoruu B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, cBs3anHble ¢ OHooTHEH. 3HaYeHWE OMOJIOTUN B MPAKTHYECKOW JEATEIBHOCTH YeIOBEKa:
MEJULHUHE, CEIbCKOM X0351CTBE, IPOMBILUIEHHOCTH, OXPAaHE IPUPOIBI.

JdemMoHcTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I'. Mennens,
B. U. Bepnanckuii, U. I1. ITasnos, U. 1. Meunukos, H. 1. Basunos, H. B. Tumodeer-Pecosckuii, [Ix.
Yorcon, ®. Kpuk, /1. K. benses.

TaGmuuet u cxembl: «CBsI3b OMOJIOTUH ¢ APYTUMH HayKaMm», «CrcteMa OMOJIOTHUECKUX HAYKY.

Tema 2. /KuBble ccTeMbI U UX H3YYEeHHE

XKupble cuctembl Kak nOpeaMeT wulydeHus Ouosoruu. CBOWCTBAa JKMBBIX CHUCTEM: E€IUHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTh W LEIOCTHOCTb, CIIOKHOCTb U YHOPSAJOYEHHOCTb CTPYKTYpBHI,
OTKPBITOCTb, CaMOOpPraHU3alus, CaMOBOCIPOM3BEICHHUE, PA3APAKUMOCTb, H3MEHUYUMBOCTb, POCT U
pa3BUTHE.

YPpOBHM OpraHu3alMy KUBBIX CUCTEM: MOJIEKYJSAPHBIA, KJIETOYHBIN, TKAHEBBI, OPraHU3MEHHBIH,
MOMYJISIIIUOHHO-BUJIOBOM,  DKOCHCTEMHBIM  (OuoreoneHotuuyeckuit),  Ouochepusiii.  IIpomecchl,
IIPOUCXOJSIINE B XKUBBIX cUcTeMax. OCHOBHbIE NMPU3HAKU KUBOTO. JKu3Hb Kak (opma CylieCTBOBAHUS
Marepuu. Hayku, uzydaroniue )KMBbI€ CUCTEMbI HAa Pa3HbIX YPOBHSX OPraHU3aLIUH.

N3yuenue xuBbIx cucreM. MeTopl Ononornueckoil Hayku. HaOnronenue, uaMepeHue, SKCIepuMeHT,
cucreMatusanus, MeraaHanus. [loHdarue o 3aBucMMON M He3aBUCHUMOW mnepeMmeHHOW. [lmaHupoBanue
skcriepumenTa. [locranoBka u mpoBepka rumnote3. HyneBas rumoresza. [lonstue BbpIOOpKM u €€
JI0CTOBEpHOCTh. Pa3Opoc B Gmonornyecknx aaHHbiX. OlleHKa JOCTOBEPHOCTH MOMYYEHHBIX PE3YJIbTATOB.
[IpuunHbI HCKa)KEHUS PE3YIIbTATOB AKCIIEpUMEHTa. [IoHITHE CTaTUCTUYECKOTO TeCTa.

JdeMoHcTpamun

Tabnuupl u cxeMbl: «OCHOBHBIE TPU3HAKY KU3HW», «bruonorndeckue cuctemb», «CBOKWCTBA KUBOM
Marepum», «YpPOBHU OpraHu3aluu >KUBOM HOpupoabl», «CTpOEHHE IKUBOTHOM KieTKn», «TkaHu
KHUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOro opranm3May, «buoreoneHos», «buocdepa», «Metoapl
W3YYEHUS KUBOU IPUPOIBDY.

O6opynoBanue: J1abopaTopHOE OOOpYIOBAaHWE JUIS TIPOBEACHHS HAOIIOJICHUHN, W3MEPCHHIA,
SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp30BaHuE pa3IUYHBIX METO/IOB IIPU U3YUEHUH KUBBIX CUCTEM.

Tema 3. Buosorust KieTku

Krnetka — cTpykTypHO-(DYHKIIMOHANIbHAS €MHMIIA KUBOTO. VIcTOpHs OTKPBITUS KIeTKU. PaGoTer P.
I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. llneiinen, P. Bupxos). OCHOBHBIE MONOXKEHUS
COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeToapl MOJNEKYISIPHON M KJIETOYHON OMOJIOTHH: MHUKPOCKOMHMS, XpomaTorpadus, snektpodopes,
METOJl MEUYEHBIX aToOMOB, JAu(QepeHInanbHOe LEHTPUPYTUpOBAaHUE, KYyJIbTUBUPOBAHUE KIIETOK.
H3zyuenue ¢uxcuposannvix Kiemox. INEKTpOHHas MHKpockonusi. Kowughoxanvnas mukpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpamun

IToptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneiinen, P. Bupxos, K. M. bap.
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Tabnumpl u cxembl: «CBETOBONW MUKPOCKOM», «INEKTPOHHBIH MHUKpOCKOm», «lcTopusi pa3Butus
METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM  MHMKPOCKOI, MHUKPOINpENapaTrbl pPACTUTENbHBIX, JKABOTHBIX U
OaKTepUaTbHBIX KICTOK.

IIpakTnyeckas padora «M3ydeHme MeTONOB KIJIETOUYHOM Oumonoruu (xpomatorpadus,
anekTpodopes, nuddepenunanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. XuMuyeckasi Opranu3anms KJIeTKu

XUMHYECKUI COCTAaB KJIETKH. Makpo-, MUKpPO- M YJIbTPaMUKpPOIEMEHTHL. Boxa u e€ posb Kak
pacTBOpUTEIIS, peareHTa, y4acTHE B CTPYKTYPUPOBAHUM KIETKH, TEILIOPETyaauuu. MuHepaabHbIe
BELIECTBA KJIETKH, UX Ouosiornyeckast posib. Poib KaTHOHOB 1 aHHOHOB B KIIETKE.

Oprannueckue BellecTBa KiIeTKU. buosornueckue noiaumepsl. benkn. AMUHOKHCIOTHBIA COCTaB
6enxoB. CTpyKTypsl O6eKoBO MosieKyibl. [lepBudnas cTpykTypa Oenka, menTuaHas cBs3b. BropudHnas,
TpeTHuHasi, 4YeTBepTUYHas CTPYKTyphl. Jlenarypamnus. CpoiictBa OenkoB. Knaccudukanus OemkoB.
Bbuonornueckue ¢pynkunun 6enKoB. [lpuonsi.

VYrneBoabl. MoHocaxapupl, AMCAXapuibl, ONUTrOcCaxapuipl W monucaxapuabl. OOmwMiA 1IaH
CTpoeHUs M (PU3UKO-XUMHUUECKUE CBOMCTBA yIiIeBOA0B. bronornueckue GyHKIMH yriIeBOI0B.

Jlunuael. T'uppodunbHo-ruapodoOHbie cBoiicTBa. Knaccudukauus nunuaoB. Tpuriunepuasl,
bochomumuabl, Bocku, crepouabl. buonorndeckue ¢pyHkumun unuaoB. OOnme cBoicTBa OMOIOTUIECKUX
MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CAaMO3aMbIKaHUIO, MTOIYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenue nyknenHoBbix kucioT. Hyxieotuasl. [IpuHimn
koMmiuiementapHocTu. [IpaBusno Yapradda. Ctpykrypa JHK — aBoiinas cnupans. MecToHaxoxIeHUE U
ounonornueckue Gpynkuuu JJHK. Bugst PHK. @ynkunn PHK B kinerke.

Crtpoenue monekynsl AT®. Makpoaprudeckue cBsizu B Mosiekyine AT®. buonornueckue GpyHKunu
AT®. BoccTaHOBJICHHBIE TIEPEHOCUUKH, HX (DYHKIIUU B KIIeTKE. Jpyeue nykieosuompugocpamol (HTD).
CexksenupoBanue JJHK. Memoow: cenomuku, mpanckpunmomuxu, npomeomuxu.

CrpykTypHas Ouojorus: OHOXMMHYECKHE W OHO(QU3NYECKHE WCCIENIOBaHHUS COCTaBa U
MIPOCTPAHCTBEHHOHN CTPYKTYpBI OMOMoOIeKy. Mooderuposanue cmpykmypsl u YHKYULl OUOMONEKYI U UX
Komnaekcos. Komnvromepnulil Ouzauin u opeaHudecKuii CuHme3 OUOMOJIEKY U UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpamun

[Moprpersr: JI. Ionunr, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ®. Courep, C.
[Ipy3unep.

Huarpammsbl: «Pacnpenenenne XUMHUYECKHX 3JIEMEHTOB B HEXHBOW mpupone», «Pacnpenenenue
XUMHUYECKUX HJIEMEHTOB B JKUBOU IPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanyeckas TabiMna XUMUYECKUX DJIEMEHTOB», «CTPOCHUE MOJIEKYIIbI
BOJb», «BemectBa B cocTtaBe opraHu3MoB», «CTpoeHHE MOJEKynbl Oenka», «CTPyKTypbl OeIKOBOi
MoJIeKyNIb», «CTpoeHue MoJieKysl yriaeBoaoB», «CrTpoeHue MoJekysn JaunuaoB», «HykienHoBble
KUCIOTB, «CTpoeHue Mosekyinbl ATDy.

Oo6opynoBanue: XUMUYECKas OCyia ¥ 000pyIOBaHHE.

JlaGopaTopHnasi pabora «O0HapykeHHe OEIKOB C TOMOIIbIO KAYECTBEHHBIX PEAKIUII.

JlabopaTopnasi padora «VccienoBaHue HyKJIEMHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KJIETOK Pa3InYHbIX
OpraHUu3MOB).

Tema 5. CTpoenue u pyHKINHU KIETKH

Tumsl  KJ€TOK: dSykapuoTHdeckas U mpokapuoruueckas. CTpyKTypHO-(QYHKIIMOHAJIbHBIC
o0pa3oBaHUS KICTKH.

Crpoenue mnpokapuoTudeckon kieTku. Kiierounass crenka Oaktepuii u apxeit. OcoOeHHOCTH
CTpOCHHS TeTepOTPOGHON M aBTOTPO(PHON MPOKAPHOTUYCCKUX KIETOK. MECTO W pOoJib MPOKApUOT B
OnolLEeHO03aX.

Crpoenne u (YHKIMOHMPOBAHUE OJYKApHOTHUECKOW KieTku. [lmasmarmdeckas wmemOpaHa
(mnasmanemma). CTpyKTypa Iuia3MaTudeckoil MemOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUYECKYIo
MeMOpaHy: maccuBHBIN (auddy3us, obmeryéunas auddysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIN
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akTUBHBIN TpancnopT). [Tonynponuniaemocts MmeMOpanbl. Pabota HaTpuii-kanneBoro Hacoca. JHIOIMUTO3:
MUHOLMTO3, (arouuTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa M (QYHKUMM KJIETOUYHOM CTEHKH
pacTeHui, TpuOoB.

Huromnazma. [urozons.  Llurtockener. [IBmwxenue nurorazmbl.  OpraHoujipl  KJIETKH.
OpnoMeMOpaHHbIE OPraHOUbI KIETKU: dHaoIuIa3MaTrueckas cetb (JI1C), annapat ['onbaku, TM30COMBIL,
UX CTpoeHHE U QyHKIUU. B3auMocBsA3b OJHOMEMOpPAaHHBIX OpraHOUI0B KJIeTKH. CTpOEHHE rPaHyJIIpHOTO
petukynyma. Mexanuzm nanpagnenus oenrkos ¢ II1C. Cunte3 pacTBOPUMBIX 0enkoB. CHHTE3 KIETOYHBIX
MeMmOpaH. ['mankuii (arpaHysIsIpHBINA) HIO0IUIA3MAaTHIECKUN peTHKYIyM. CekperopHas pyHKIUS anmapara
lonpmxu. Moougurkayus 6enkos 6 annapame Ionvoxcu. Copmuposka benkog 6 annapame I 01v0dxcu.
TpancnopT BeniecTs B KiIeTKe. Bakyonu pacturenbHbIX KieTok. Kilerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOU/IBI KJIIETKH: MUTOXOHAPUH, TIACTUABL. [Ipoucxodicoenue MumoxoHopui u
naacmud. Cumbuocenes (K.C. Mepeackosckuu, JI. Mapeynuc). Ctpoenrne U GyHKIUA MUTOXOHIPHUN U
wiactul. [lepBuyHbIe, BTOPUYHBIE U CJIOKHBIE MIACTU/IBI (POTOCUHTE3UPYIOIMIUX 3YKApHOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpanubie opranouab! kietku CtpoeHue u (YHKIUH HEMEMOpaHHBIX OpPraHOUIOB KIIETKH.
PubGocomel. Ilpomexcymounvie ¢unamenmoi. MUKpODUIAMEHTBI. AKMuUHOBble MUKPOQDUIAMEHMbI.
MpllieuHbIe KIETKU. AKMUHOBble KOMNOHEeHmMbl HeMbluleunblX Kiemok. Muxkpotpyoouku. Kiietounsrii
ueHTp. CTpoeHue U JBUKEHHUE KIYTUKOB U pecHUUYeK. MukpotrpyOouku nuroruiasmel. Llentpuomns. berku,
accoyuupoganHvle ¢ MUKpoguiamenmamu u muxpompyboukamu. Momophule benxu.

Snpo. OGomnouka sipa, XpOMaTHH, KapuoIia3Ma, SAPBINKHA, UX CTpPOeHHE W (YHKUIUU. SnepHbIi
6enkoBbIil MaTpuke. [IpocTpancTBeHHOE pacioioKeHnEe XPOMOCOM B MHTEp(hA3HOM sifpe. dyxpomamun u
eemepoxpomamun. benku XpomaTuHa — TUCTOHBI. JuHamuxa s0epHol 000104Ku 6 mumose. HAoepHuiii
mpaucnopm.

Knerounsle BxmtoueHusa. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT (pacTUTENbHOM,
YKUBOTHOM, TPUOHO).

JdemMoHcTpanuu

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

Tabmuipl u cxembl: «CTpoeHHE B3YKapHUOTUYECKOW KIETKH», «CTpOEHHME >KUBOTHOM KIIETKU,
«CTpoeHHEe  pacTUTENbHOM  KiIeTkw»,  «CTpoeHne  MUTOXOHApuUm»,  «Sapo»,  «Ctpoenue
MPOKAPHUOTHYECKON KIIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIIpEnapaThl PACTUTENbHBIX, >XHUBOTHBIX KJIETOK,
MUKpPOIpEnapaThl 0aKTepHATBHBIX KIETOK.

JlaGopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3JIuYHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3yueHre CBOMCTB KJIIETOUHON MEMOPAHbI».

JlabopaTopHas padora «/ccinenoBanue ma3Moan3a U Aemia3MoIn3a B PACTUTENIbHBIX KIETKAX.

IIpakTnyeckas padora «/3yuyeHne qBUKEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB U NMpeBpPallleHHe JHEPTUU B KJIEeTKe

AccuMuIsIIMS W IUCCUMWISILMSL — JBE CTOpOHBI MeTaboiu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTpOoHBIA U TeTepoTpodHbI. YyacTue Kuciopoga B OOMEHHBIX Mpoleccax. JHEPreTUuyecKoe
obecrieyenne kieTku: mpeBpamenne ATD B oOMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep
peakuuii KiIeToyHoro wmerabonu3ma. DepMeHTHI, UX CTPOEHHE, CBOICTBA M MEXaHHU3M JEHCTBUS.
Kodepmentsl. Otimuns GpepMEHTOB OT HEOPTAaHUYECKUX KaTaIM3aTOPOB. Belku-akTUBATOPHI U OEJIKH-
UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATHUBHBIX PEaKLUi OT Pa3INuHbIX (PaKTOPOB.

[lepBHUYHBII CUHTE3 OPraHUYECKUX BEHIECTB B KileTKe. DOTOCUHTE3. AHOKCUCEHHbIU U OKCULEHHDIU
gomocunmes y o6axmepuii. Ceemocodbuparowjue nuemeHmvl U NUSMeHmMbsl peaKyuoHHo2o yewmpa. Ponb
XJIOPOIUTAcTOB B Tiporiecce porocuHTe3a. CBeroBas U TeMHOBas (ha3wl. @omoodvixanue, Cs., Cy. u CAM-
munvl pomocunmesa. IIponyKTUBHOCTh (GoTOCHMHTE3a. BiusHue pa3nuyHbiX (aKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHHe HOTOCHHTE3A.

XemocunTe3. Pa3zHooOpazue OpraHM3MOB-XEMOCHHTETHUKOB: HUTpuduuupyrommue Oakrtepuw,
xKene300aKkTepru, cepoOaKTepHH, BOIOPOIHBIC OakTepun. 3HAaUeHUEe XeMOCHHTE3A.
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AHaspobHbie opranu3Mel. Bunbl 6poskenus. [IpoaykTsl OposkeHHsS U UX UCTIOIB30BAHUE YETIOBEKOM.
AHa’po0OHBIE MEKPOOPTaHU3MBI KaK 00BEKTHl OMOTEXHOIOTUU M BO3OYIUTETH OOJIE3HEH.

AspoOHBIE OpraHu3MBbl. JTalbl dHepreTudeckoro oomena. [loaroroButenbHblil stan. [nukonus —
OECKHCIOPOIHOE PACHICTICHHE TIIOKO3BL.

buonoruueckoe okuciieHue, WIM KIETOYHOE JbpixaHue. Ponb MHUTOXOHApUN B Mpolieccax
ounosnorudeckoro okucienus. Lukimdaeckue peakmuu. OKHCTUTENbHOE (OCHOPUITHPOBAHKE. DHepus
Membpannoeo  epaduenma  npomonos. Cunmez AT®: paboma npomounnou ATD-cunmasoi.
[IpeumymiectBa  a’poOHOrO myTH OOMEHa BEHIECTB Tepen  aHadpoOHbIM. O (EeKTUBHOCTH
SHEPreTHYECKOro oOMeHa.

JdemMoHcTpanuu

[Moptpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I[1. Mutuenn,
I'. A. 3aBap3uH.

Tabmumpr u cxembl: «DoTocuHTE3», «IHEpreTnyeckuit oOMen», «buocunres Oenka», «CtpoeHue
bepmenTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpPYAOBaHHME JMJisi TNPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlabopaTopnasi padora «/3yueHue KaTalUTUYECKOW AaKTUBHOCTU (EPMEHTOB (Ha MpuUMeEpe
amMuIIa3bl WIKM KaTajaasbl)».

JlabopaTopnasi pabora «l3ydyenue QepMEHTATUBHOIO pAaCHICTUICHUsI IEPOKCHAAa BOJOpPOJAA B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX).

JlabopaTopHnasi padora «CpaBHeHHE POIECCOB (DOTOCHHTE3a U XEMOCUHTE3a.

JlabopaTopnasi padora «CpaBHEHHE TPOILIECCOB OPOKEHUSI U JIBIXAHUS.

Tema 7. HaciiencrBennasi uHpopManus U peaau3anus eé B KJIeTKe

Peakuuu matpuuyHoro cuHtesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLMSIX MAaTPUYHOI'O CHHTE3A.
Peanuzanus HacneactBeHHOW uHGopManuu. ['eHeTHueckuid KoOA, €ro CBOMcTBa. TpaHCKpUILUA —
Marpuudblii cuHTe3 PHK. IlpumHOuMNBl TpaHCKpUNUMHU: KOMIUIEMEHTAPHOCTb, AHTUIIAPAJLIEIBHOCTD,
acumMeTpudHOCTh. Co3spesarue mampuunvix PHK 6 sykapuomuuecxoti kiemie. Hexooupyrowue PHK.

Tpaucmsiius u e€ stansl. Yuactue TpancnoptHbix PHK B Ouocuntese Genka. YcnoBus 6nocuHTe3a
oenka. KogupoBanue aMuHOKHUCIIOT. Posib ppubocoM B OMOCHHTE3€e OerKa.

Coepemennvie npedcmasnenusi o cmpoenuu 2enog. Opranuszalysi FreHoMa y IpOKapuoT U 3yKapHOT.
Perynsmus akTuBHOCTH TeHOB y npokapuoT. ['unoresa onepona (. XKakob, XK. Mano). Moaekynapusie
MeXanu3mvl IKCnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pecynayuu pabomel 2enos. Perynsauus
0OMEHHBIX TPOIECCOB B KileTKe. KieTouHbIl romeocTas.

Bupycsl — HeksieTouHble (hOpPMBI )KM3HU U 00JIUraTHble nmapa3utbl. CTPOEHHE MPOCTHIX U CIIOKHBIX
BUPYCOB, PETPOBHUpPYcOB, OakrepuodaroB. Kuzuennwvii yuxn JHK-cooepocawux eupycos, PHK-
codepacawux supycos, bakmepuoghacos. Obpamuas mpaHCKpunyus, peeepmasd, UHmezpasa.

Bupycubie 3a6osneBanus uenoBeka, *kUBOTHbIX, pacreHuil. CIINI, COVID-19, conuanbHbie H
MEAUIMHCKUE MPOOIIEMBI.

buoungopmamura: ummeepayus u awanuz Oonvwux maccugos («bigdata») cmpykmypHwvix
ouonocuueckux oanuvix. Hanomexnonozuu 6 buonocuu u meouyure. llpoepammupyemoie yHKyuu 6e1xos.
Cnocobwl 0ocmasku iexapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsios, /1. 1. UBaHOBCKUH.

Tabmuuer u cxemsl: «brocunres 6enkay, «I'eneTndeckuit Koy, «Bupycer», «bakrepuodarny.

IIpakTnyeckas padora «Co3nanue MOAEIU BUPYCay.

Tema 8. ’/KuzHeHHBIN HUKJ KJIETKHU

Krnerounsnii 1uki, ero mepuoisl u perymnsanus. Muarepdaza u muto3. OcoOEHHOCTH MPOIECCOB,
nporekawiux B uurepdasze. [loaroroska kineTku k aeneHuto. [Ipecunrernyeckuil (HOCTMUTOTUYECKUIA),
CUHTETHYECKUIN U MOCTCUHTETUYECKUH (MIPEMUTOTUYECKHIT) Tepro bl HHTEP(]A3BL.



Marpuunbiii cunte3 JHK — pemmkauus. [lpunnune perummkanuu JIHK: kommieMeHTapHOCTSD,
IIOJIyKOHCEPBATUBHBIM CUHTE3, aHTUNapaenbHocTb. Mexanusm pemnmukanuu JIHK. Xpomocomsr.
Crtpoenue xpomocoMm. Temomepbl © TejaoMepasa. XpPOMOCOMHBIH HaOOp KIETKM — KapUOTHIL.
JIMTUTONTHBIH U TaruIONIHBIN HA0OpBI XpOMOCOM. [ OMOJIOTHYHBIE XPOMOCOMBI. [10JIOBBIE XPOMOCOMBI.

Henenne knerkn — Muto3. CraiuM MHUTO3a U IPOUCXOMASIIME B HUX NIPOLECChl. THIBI MUTO3a.
Kaprokunes n nurtoknnes. buosnorndyeckoe 3Ha4eHUE MUTO3A.

Perynsamus MutoTHYecKoro nukiia kKiaeTku. [Iporpammupyemast KieToyHasi THOeNb — aromnTos.

Knerounoe simpo, XpomMocombl, (YHKIMOHAJIbHAs TEHOMHKA. Mexanusmvl npoaugepayuu,
oughghepenyuposku, cmapenusn u eubenu kemox. «Lugpposas kniemxa» — ououngpopmamuyeckue mooenu
@DYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpamun

Tabnuupbl 1 cxeMbl: «KU3HEHHBIN UK KIETKNY, «Muto3y, «CTpoeHre XpoMocomy, «Perukanms
JIHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKpOTIpenaparsl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlabopaTopHasi padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax.

JlabopaTopnasi pa6ora «HaGnronenne MuTo3a B KJIETKAaX KOHYMKA KOpEIIKa JIyka (Ha TOTOBBIX
MUKpOTpenaparax)».

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe pasznooOpasue opranu3moB. OTHOKJIETOYHBIE, KOJOHHAIbHBIE, MHOTOKIIETOUHBIE
OpraHHu3MBbl.

Oco0eHHOCTH CTPOCHHS U KU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3moB. baktepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBI, OJTHOKJIETOYHBIE BOJIOPOCIH, APyrue NPOoTUCTHL. KoJoHMaNbHBIE OpraHU3MBbI.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, opraHbl M CUCTEMBI OpraHoB. Opranusm
Kak euHoe 1eioe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHAas, MOKPOBHAS, MPOBOISIIAS,
OCHOBHasi, MexaHudeckas. OCOOCHHOCTH CTpoeHHUs, (YHKIUH H PaCIOJIOXKEHUS TKaHEH B oOpraHax
pacTeHU.

TkaHuM KMBOTHBIX M YEJOBEKA. THMbI JKMUBOTHBIX TKAHEH: SIHUTEIHAIbHAS, COCIUHUTEIbHAS,
MbIlIeyHasi, HepBHAst. OCOOEHHOCTH CTPOeHUs, PYHKIMNA U PACIIONOKEHHS TKaHEH B OpraHax KUBOTHBIX
1 YeJIOBEKa.

Opranbl. BereraruBHble W TIeHepaTUBHbIE OpraHbl pacTeHuid. OpraHbl M CHUCTEMbl OPIaHOB
YKMBOTHBIX U YejoBeKa. OYHKIIMU OPraHOB U CUCTEM OPTraHOB.

Onopa Ttena opranu3zMoB. Kapkac pacteHuil. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHH ckeneT. CTpOeHUE U TUTIbI COSTUHEHUS KOCTEH.

JIBu>keHne OpraHu3MoB. J[BHkeHHE OJIHOKJIETOYHBIX OPraHu3MOB: aMEOOMIIHOE, KI'YTUKOBOE,
pecHU4HOE. J[BUKEHHE MHOTOKJIETOYHBIX PACTCHHUI: TPONU3MbI U HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MblllieuHas cuctema. Peduiekc. CkeneTHble MBIIIIBI U UX paboTa.

[Iutanue opranu3mos. Iloriomenne BoAbl, YIJIEKUCIOrO ra3a i MUHEPAJIbHBIX BEUIECTB PACTCHUSMM.
[lutanue >XUBOTHBIX. BHYTpPHUIIONOCTHOE M BHYTPUKJIETOUHOE muIlleBapeHue. [IuTanue mo3BOHOYHBIX
KUBOTHBIX. OTHeNnbl NUIIEBApUTEIBHOrO TpakTa. [lumeBaputensHbie kene3bl. [lumeBapurenbHas
CUCTEMA YeJIOBEKa.

Jlpixanue opraHu3MoB. JIpixanue pacteHwit. Jlpixanwe XWBOTHBIX. Juddy3us razos depes
MoBepXHOCTh KieTku. KoxkHoe apixanue. JlpixarenbHas moBepXHOCTh. JKaOepHoe U JIErOYHOE JbIXaHHE.
JlpixaHue TMO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIIOIMOHHOE YCIOXHEHHUE CTPOCHHS JETKUX
[M03BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucTema uenoBeka. MeXaHu3M BEHTWISLUUU JIETKUX Y NTUL U
MIJICKOTIHTAOMUX. Perynsus apixanus. [prxaTenbHbie 00bEMBI.

TpaHcnopT BemeCTB y OpraHM3MOB. TpaHCHOPTHBIE CHUCTEMBbI pacTe€HUH. TpaHCIOPT BELIECTB Yy
*KUBOTHBIX. KpoBeHOCHasi cucrema u e€ opranbl. KpoBeHOCHass cucTeéMa IMO3BOHOYHBIX >KMBOTHBIX M
yenoBeka. Cepaie, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpamieHHs. OBONIOIHMOHHBIC
YCIIO)KHECHHSI CTPOSHHUST KPOBCHOCHOU CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX. PaboTa cepama u e€ peryssius.
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Boeinenenue y opranusmoB. Beinenenue y pacrenuid. Boinenenue y xuBOTHbIX. COKpaTUTENbHBIE
Bakyosu. Opransl BeieleHUs. OUIbTpaIys, CEKpEers 1 00OpaTHOE BCACHIBAaHHE KaK MEXaHU3MBbI pabOTHI
opraHoB BblieneHusA. CBs3b MOJOCTH T€la C KPOBEHOCHOM M BBIACIMUTENIBHONW cucTeMaMu. Boienenue y
MO3BOHOYHBIX KUBOTHBIX M 4eioBeka. [louku. Ctpoenue u dpynknuonupoanue Heppona. ObpasoBanue
MOYH Y YEJIOBEKa.

3ammTa y OpraHu3MoB. 3alldTa y OIHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M IHCTHI
MpOCTEUIINX. 3alUTa y MHOTOKJIETOUHbIX pacTteHud. Kyrtukyna. CpencrBa macCUBHONM M XUMHYECKOU
3aiuThl. OUTOHIMIBL.

3ammra y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX NpPOM3BOJHBIE. 3alllUTa OpPraHU3Ma OT
Oonesneli. UmmyHHas cuctema yenoBeka. KIETOUHBIM W TyMOpajJbHBIH MMMYHUTET. BpoxaEHHBIN U
npUOOpeTEHHBIN crienupuyeckuii UMMyHUTET. Teopus KIOHAIbHO-celeKTuBHOro ummyHurtera (11
Opnmux, ®. M. bepuer, C. ToneraBa). BocnaiurenbHble OTBETHl OpraHu3MoB. Poib BpOXIEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHUM.

Pasgpaxxumocte M perynsauus y OpraHu3moB. Pa3gpa)kMMoOCTh y OJHOKIETOYHBIX OPTraHHU3MOB.
Takcucel. Pa3npaxuMocTs U peryisiius y pacteHuil. PocToBble BelecTBa U UX 3HaYCHUE.

HepBHas cuctema u pedruexTtopHas peryiduus y XUBOTHbIX. HepBHas cuctema u €€ OTHEIBI.
DBOJIIOLIMOHHOE YCIIOKHEHUE CTPOECHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTHENbl TOJIOBHOIO MO3ra
MTO3BOHOYHBIX KUBOTHBIX. Pednexc u pednexropras nyra. besycnoBHble U yCIOBHBIE PE(ICKCHI.

['ymMopanbHas perynsiuus ¥ 3HAOKPUHHAs CUCTEMA JKUBOTHBIX U yesoBeka. JKene3bl SHIOKPUHHOMN
CUCTEMBl M WX TOPMOHBL [lelicTBME TOpPMOHOB. B3aMMOCBSI3b HEPBHOW U SHIOKPUHHOM CHCTEM.
l'unoTtanamo-runodusapHas cucrema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnoB.

Tabmuip! u cxembl: «OJHOKIETOUYHbIE BOJOPOCIN», «MHOIOKIETOUHbIE BOJOpOCInY, «bakrepumn»,
«IIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHUI», «CHCTEMBbI OpPraHOB IMO3BOHOYHBIX >KMBOTHBIX,
«BHyTpeHHee cTpoeHne HaceKoMbIX», «TkaHu pactenuii», «KopHeBbie cuctembl», «CTpoeHue cTedsy,
«CTpoeHHe JHCTOBOM IJIAaCTUHKW», «TkaHM XUBOTHbIX», «Ckener uenoBeka», «llumeBapurenbHas
cucremayn, «KpoBeHocHass cucreMa», «/lpixatenpHas cucrema», «HepBHas cucrema», «Koxay,
«MbleyHas cucteMay, «BblaenuTenbHas cucteMa», « JHIOKpUHHAS cucTeMay, «CTpOEHUE MBI,
«Ummynuter», «KumeunononoctHele», «Cxema mNHUTaHUA pacTeHHi», «KpoBEeHOCHBIE CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHUe IUIaHapun», «BHyTpeHHee CTpOoeHHe
noxneBoro ueps», «HepBHas cucrema pwio», «HepBHas cucrema nsarymkw», «HepBHas cucrema
npecMmblkaromuxcsa», «HepBHas cucrema nruny, «HepBHasg cuctema miiekonutaroumx», «HepBHas
crcTema 4yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM  MHMKPOCKON, MHUKpOINpEnapaThl  OJHOKJIETOYHBIX  OPraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIMH HACEKOMBIX, MWIJIOKOXKHX, IKHUBBIC
SK3EMIUIAPhl KOMHATHBIX pACTeHHM, repOapuu pacTEeHUl pa3HBIX OTIENOB, BIAXHBIC MpEHapaThl
KUBOTHBIX, CKEJEThl IO3BOHOYHBIX, KOJUIEKIMU OECIIO3BOHOUHBIX MKUBOTHBIX, CKEJET YEJIOBEKa,
o0opynoBaHue [Uisi JAEMOHCTPAllMU TMOYBEHHOTO M BO3AYLIHOTO NUTAHHS PACTEHUH, paclleIrIeHUs
KpaxMasia u OenkoB moja JedcTBHeM (epMEeHTOB, O0OpYyAOBaHHE /i JACMOHCTPALMU OIBITOB II0
HU3MEPEHUIO KU3HEHHOM EMKOCTHM JIETKMX, MEXaHW3Ma JAbIXaTeNIbHBIX IBUYKEHUW, MOJIEIHU TOJIOBHOIO
MO3ra Pa3jIn4HbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEH paCTEHUID.

JlabopaTopHas padora «/3ydyeHne TKaHel KUBOTHBIX.

JlabopaTopHasi padora «/3yueHre OpranoB LIBETKOBOTO PACTCHUS.

Tema 10. PazMHoOeHMe ¥ pa3BUTHE OPTaHNU3MOB

@opMbl Pa3MHOMKEHHUS OPraHuW3MOB: Oecroioe (BKJIIOYas BEreTaTMBHOE) U ToJoBoe. Bumbl
0€ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMeHTaIHs, KIOHUPOBAHHE.

10



[TonoBoe pasmuoxkenue. IlonoBeie kieTku, uau ramerbl. Meio3. Cranguu wmeiosa. lloBenenue
xpoMocoM B Mero3e. KpoccuHrosep. bruosmornueckuil cMpIcit MeHO03a U IOJI0BOTO npouecca. Menos u ero
MECTO B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpiueBoe pasButue. I'ameroreHe3 y xUBOTHbIX. [losoBbie skene3pl. OOpa3oBaHHME U
pa3BUTHE NOJIOBBIX KiIeTOK. CriepmaroreHes u oorene3. CTpoeHHe MOJOBBIX KIETOK.

Omo10oTBOpEeHNE ¥ SMOPUOHATIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OTIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WuauBuayanbHoe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpUOJIOTHST — Hayka O pa3BUTHH
opraHusMoB. Mopgoeenesz — 00Ha u3z enasuvix npooaem smopuonocuu. Konyenyus mopghozcenos u mooenu
mopgozenesza. Ctamum SMOpUOTeHE3a JKUBOTHBIX (Ha IpuMepe JarymkH). Jpobnenue. Tunsl gpoGieHust.
Jemepmunupogsantnoe u HedepmuHuposanHoe Opobnenue. bnacmyna, munvi 6aacmyn. OCcOOEHHOCTH
Npo0JieHUs] MJIEKOMUTAIOIIMX. 3apO/bIIEBbIE JIMCTKU (racTpyJiisilus). 3aKjiajJka OpraHoB U TKaHEH W3
3apOJIbIIIEBLIX JIMCTKOB. B3anmHOe BiusHUE 4YacTel pa3BUBAIOIIETOCS 3apoibliia (IMOpHOHANIbHAS
UHAYKIMS). 3akiajika IUIaHA CTPOEHMSI >KMBOTHOTO KakK pe3yJibTaT HMEpapXHUeCKUX B3aUMOAECHCTBUIM
reHoB. BiusHue Ha SMOpHOHAIbEHOE PAa3BUTHE PA3IMYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u passButue xuBoTHbIX. [locTamMOpuoHanbHbI mnepuoj. IlpsMoe u HempsMoe pa3BUTHE.
Pa3Butne ¢ metamopdo30oM y 6eCrO3BOHOYHBIX U IMO3BOHOYHBIX JKMBOTHBIX. buoiornueckoe 3HayeHHe
IIPSIMOTO M HENPSIMOI'O Pa3BUTHA, UX PACIPOCTPAHEHHE B NPUPOAE. TUIBI pocTa )KUBOTHBIX. DaKTOPEI
PEryJsSIlIMM POCTa KMBOTHBIX M ueioBeka. CTaguu MOCTIMOPUOHAIILHOTO Pa3BUTUS Y JKUBOTHBIX U
yenoBeka. [lepuoapr oHTOreHe3a yenoBeka. CTapeHne U CMepTh Kak OMOJIOTHYECKHE TIPOIIECCHI.

Pasmuoxenue u pasButHe pacteHumil. ['amerodutr m cnopodut. Melo3 B KU3HCHHOM ITMKJIE
pactenuii. OOpa3oBaHue crmop B mpolecce Mmeinos3a. ['amerorene3 y pacteHuit. OmiogoTBOpeHUE M
pa3BUTHE PACTUTEIBHBIX OPraHW3MOB. J[BOITHOE OIJIOOTBOPEHHE Y IIBETKOBBIX pacTenuil. ObpazoBaHue
U Pa3BUTHE CEMEHH.

MexaHu3Mbl pEryisiiuyu OHTOIE€HE3a Y PACTEHHM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuipr u  cxembl: «BereratuBHOe pa3sMHOXEHHE», «Tunbl O€cHosoro pa3MHOKECHHS,
«Pa3MHOXeEHUE XJIaMUJIOMOHab», «Pa3MHOXeHHe 3BrieHel», «Pa3MHOXeHue THUApb, «Meio3,
«Xpomocombl», «l'amerorenes», «CTpoeHue SHUEKIETKH M crepMaTo3onga», «OCHOBHBIE CTaaAuU
oHTOreHe3a», «llpsamoe u Hempsimoe pasButue», «Pa3zButHe Mailckoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymku», «JlBoiiHOE OIUIOAOTBOPEHUE Yy LIBETKOBBIX pacTeHui», «CTpoeHue ceMsH
OJIHOJOJIBHBIX U JBYAOJBHBIX pacTeHU», «KU3HEHHBIA LUK MOPCKOM KammycThbl», «KHW3HEHHBIN LUK
MXa», «JKM3HEHHBIN IUKJ NAIOPOTHUKAY, «KU3HEHHBIN LIUKII COCHBD.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MUKpOIpENapaThl SHIEKIETOK U CIEPMAaTO30MI0B, MOJIETh
«uKI1 pa3BUTHS JISTYLLIKHIY.

JlabopaTopHasi padora «/3yueHne cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTnyeckas padora «BplsBIeHNE IPU3HAKOB CXO/ACTBA 3apO/IbIIIEH TO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopHasi padora «CTpOoe€HHE OPraHOB Pa3MHOMXEHUS BBICIINX PACTEHUIN».

Tema 11. I'eHeTnka — HAyKa 0 HACJIEICTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB

Hctopusi ctaHOBIEeHUS U Pa3BUTHS T'eHEeTUKU Kak Hayku. Pabotel I'. Mengens, I'. ne ®puza, T.
Moprana. Ponb oTeuecTBeHHBIX Yu€HBIX B pa3BuTuu renetuku. Padotel H. K. Konbuosa, H. U. BaBunosa,
A. H. benozepckoro, I'. /1. Kapneuenxo, 10. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbBIE T€HETUYECKHE IOHATUS U CUMBOJIBI. [ OMOJOIMYHBIE XPOMOCOMBI, AJUIEJIbHBIE TI'€HBI,
albTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIA MPU3HAK, TOMO3UTOTA, T€TEPO3UT0Ta, YUCTAS
JTUHHSA, THOpUABI, TeHoTun, ¢eHotun. OCHOBHBIE METOJABl TEHETHKH: THOPUIOIOTHYECKHH,
LUTOJIOTUYECKUNA, MOJIEKYJIIPHO-TE€HETUUECKU.

JdemMoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. M. Basunos, A. H.
benosepckwii, I'. 1. Kaprieuenko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckmii.
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Tabmuis! u cxeMbl: «MeTobl TeHETUKI, «CXEMbI CKPEUTUBAHUS.

JlabopaTopHasi padora «/[po3oduna kak 00bEKT TCHETHUYECKUX UCCICTOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpenBanue. I[lepBoiii 3akoH MeHJeNnss — 3aKOH €IUHOO0Opasus THOPHIO0B
nepBoro nokosieHus. IlpaBuno nomuHupoBaHusi. BTopoill 3akoH MeHaenss — 3aKOH pacllerIeHUs
npu3HakoB. [{uTonornueckre OCHOBEI MOHOTHOPHTHOTO CKpenuBaHus. [ MTIoTe3a YMCTOThI TaMeT.

Ananusupyromiee ckpemuBaHue. [Ipomexyrounslid XapakTtep HacienoBaHus. Pacuiensenue
MIPU3HAKOB P HETIOJTHOM JIOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tperuid 3akoH MeHaenss — 3aKOH HE3aBUCUMOTO HAacleOBaHUS
npu3HaKoB. [luTomornueckre OCHOBBI AUTUOPUIHOTO CKPEIIMBAHUS.

CuernnenHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemnjeHHOe HaclieZJOBaHHE T'€HOB,
HApYIIEHUE CLETUVIEHU MEXIY T€HaMH. XPOMOCOMHAasl TEOPUS HACIIEICTBEHHOCTH.

I'enetuka nosia. XpoMOCOMHBIA MEXaHU3M ONPEIEICHUS M0J1a. AYTOCOMBI U MOJOBbIE XPOMOCOMBI.
['omorameTHbIN U rereporaMeTHblil NoJ. ['eHeTHYecKkas CTpyKTypa MoJIoBbIX XxpomocoM. HacnenoBanue
MIPU3HAKOB, CLIETUICHHBIX C MOJIOM.

l'enotunn kak wmenoctHas cucrema. llneioTponusi — MHOXKECTBEHHOE JICMCTBHE TEHA.
MHoOXeCTBEHHbIN ajuienu3M. B3aumojelicTBue HeayulelbHbIX IeHOB. KomiuiemMeHTapHOCTh. JnucTtas.
[Tonumepust.

['eHeTHMYECKUT KOHTPOJIb Pa3BUTHS PACTCHUH, )KUBOTHBIX M YEJIOBEKA, a TaKXKe (PU3MOIOTHIECKUX
MPOIIECCOB, TIOBEJCHUS ¥ KOTHUTHBHBIX (YHKIWH. ['eHeTWYecKue MeXaHW3Mbl CHUMOHMOTICHE3a,
MEXaHU3Mbl B3aMMOJICUCTBUS «XO35MH — MApa3uT» U «XO35MH — MHUKPOOHOM». ['€HEeTHUEeCKUE aCIeKThI
KOHTPOJISI © U3MECHEHHUS HACJICICTBEHHOW MH()OPMAIIUY B TIOKOJICHUSIX KIIETOK M OPTaHU3MOB.

JdeMoHcTpamun

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

Tabmuubl u cxemsl: «llepBbiii uw BTOpol 3akoHBI MeHnens», «Tpetuit 3akoH MeHuensa,
«AHanu3upyromiee ckpeuBanue», «HemonHoe pomuHHpoBaHue», «ClLEIUIEHHOE HacleI0BaHUE
MpU3HAKOB y Japo3zoduibl»y, «l'eneruka monay, «Kapuotun uenoBeka», «Kapuotun npo3oduisny,
«Kapuorun ntunen», « MHOKECTBEHHBIN aJIIENN3MY», «B3anMoIeiICTBHE TEHOBY.

O6opynoBanue: MOJENb ISl AEMOHCTPALIUU 3aKOHOB €MHO00pa3us THOPHUIOB MEPBOTO MOKOJICHUS
Y pacLICIUICHUS] TPU3HAKOB, MOJIEIIb I IEMOHCTPAlMU 3aKOHA HE3aBUCUMOTr0 HACIEJOBAHUS ITPU3HAKOB,
MOJICTb JJIA  JIEMOHCTpalldd CUEIUICHHOTO HACJEIOBaHUS MPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKpornpenapart: «Jpo3odumar.

IIpakTnyeckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y IPO30(DUITBD».

I[IpakTuyeckas padora «/3yueHnue pe3yibTaTOB TUTHOPUIIHOTO CKPEUTUBAHUS Y APO30(DHIIBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumopeiicTBue TeHOTHIIA B cpeabl pu GopMuUpoBaHUU (eHoTHIa. VI3MEHYUBOCTh MPU3HAKOB.
KadyecTBeHHbIE W  KOJMYECTBEHHBbIC NPU3HAKU. BHIBl HW3MEHUMBOCTH: HEHACJEIACTBEHHAs U
HAaCJIeJICTBEHHAs.

MopaudukaioHHass HW3MEHYMBOCTh. Poib cpeapl B (OPMHUPOBAHMH — MOJIU(PUKAIIMOHHOMN
n3MeHuuBoct. Hopma peakuumu mnpusHaka. BapuanuonHbli psan u  BapuanuoHHas kpuas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHOW H3MEHYHBOCTH.

TI'enoTunnyeckas U3MEHYHUBOCTbD. CsoiicTBa T€HOTHUITNYECKOU N3MEHYHUBOCTH. Bunnl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.
KoMmOuHatuBHasT W3MEHYMBOCTh. Mel03 H TOJOBOM IMPOIECC — OCHOBAa KOMOWHATHUBHOM

M3MEHYNBOCTH. Pojb KOMOMHATUBHONH H3MEHYHMBOCTH B CO3JaHMHN TCHCTHYCCKOI'O pa3Hoo6pa3I/I;1 B
npeaciax oaHoro Buaa.

MYTaI_II/IOHHaH W3MEHUYMBOCTh. Buabl MYTaHHﬁZ T'CHHBIC, XPOMOCOMHBIC, TCHOMHBLIC. CronTaHHble U
HHAYOUPOBAHHBIC MYTallUuH. HI[GpHI)IG U OUTOINIa3SMAaTUYCCKUC MYTalluu. Comaruyeckyue U IIOJIOBBIC
MyTaluu. HpI/I‘lI/IHH BO3HHMKHOBCHUA MYTaHHﬁ. MYTaFeHBI U HUX BJIHAHUC Ha OpPraHU3MBI.
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3aKOHOMEPHOCTH MYTAllMOHHOIO Ipolecca. 3aKOH T'OMOJOTMYECKHX pSAJ0B B HACJIEICTBEHHOU
n3menuuBocty (H.U. BaBuiioB). BHesinepHas ”3MEHUMBOCTh U HACIEACTBEHHOCTD.

Onueenemura u dNUSeHOMUKA, POb INUSEHEMUYECKUX (AKMOPO8 8 HACIe008AHUU U USMEHYUBOCMU
GenomunuyecKux NPU3HAKo8 y opeaHu3mMos.

JdeMoHcTpamun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmumt  u cxembl: «Bungbl  u3mMeHunBOCTH», «MoaudukanuoHHAs  U3MEHYUBOCTHY,
«KomOuHaTuBHAasE W3MEHYUBOCTHY, «Meio3y, «OmnogorBopeHue», «l'eHeTndeckue 3a0oseBaHUs
YeJoBeKay, «Buabl MyTaruing.

OO6opynoBanue: KUBbIE U TepOapHbBIE dK3EMIUIIPHl KOMHATHBIX PAaCTCHUH, pUCYHKH ((oTorpadum)
YKUBOTHBIX C Pa3JIUYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopuasi pa6ora «lcciienmoBanue 3aKOHOMEPHOCTEH MOJM(PUKAITMOHHON H3MEHUYHUBOCTH.
[TocTpoeHue BapuallMOHHOTO Psifia U BApUALIMOHHOW KPUBOW».

IIpakTuyeckas padora «Myrtanuu y Apo30duiisl (Ha TOTOBBIX MUKPOIIPETIapaTax ).

Tema 14. I'eHeTHKa Ye10BeKa

Kapuotun uenoBeka. MexayHapogHas nporpaMma HCCIEIOBaHUS T'€HOMa deloBeka. MeTo[bl
W3Y4YCHHS] TEHETUKH 4YeJIOBEKAa: NeHEalIOTMYeCKUid, ONM3HEIOBbIN, UTOTEHETHUYECKUMA, MOMYyISIHOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIpHO-TreHeTH4YecKuil. COBpEMEHHOE ONpe/IesIeHne IeHOTUIIA: TTOJTHOT€HOMHOE
CEKBEHUPOBAHUE, T'€HOTUIMPOBAaHHWE, B TOM uyucie ¢ nomombto [II[P-ananuza. HacnenctBennbie
3a00JIeBaHUs YeNIOBEKA. |'€HHbIE W XPOMOCOMHBIE OOJIC3HM 4YellOBeKa. BOJe3HW ¢ HacCIeICTBEHHOM
MPEAPACIIONOKEHHOCThIO. 3HAYE€HWE MEIMIMHCKOM T€HEeTUKH B MPEJOTBPAILECHUH U JICUCHUH
TEHETHYECKUX 3a00JIeBaHUI YenoBeKa. MeauKo-reHeTHIeCKOe KOHCYIbTHpoBaHue. CTBOJIOBBIE KIETKH.
[ToHsITHE «rEeHETUYECKOro Tpy3a». DTUYECKHE AacleKThl HCCIEAOBaHUNM B 00JACTU PEIAKTUPOBAHHUS
I€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue ¢akToOpbl TMOBBIIIEHHON YYBCTBUTENBHOCTH 4YelOBEKa K (U3MUECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKpY’Kawolled cpeibl. ['eHeTuueckas HperpacloiokKEHHOCTh 4YeloBeKa K
MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmumet u  cxembl: «Kapuotunm dyenmoBeka», «MeToAbl U3YYEHHUS TEHETHKH UEIOBEKay,
«["enernueckre 3a00JI€BaHUS YEIIOBEKAY.

IIpakTHyeckas padora «CocTaBiieHHE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cenexuusi oprann3mMon

JlomecTukauus U cenekuus. 3apoxAeHue celekuuu u pomectukanuu. Yuenue H. M. BaBunosa o
LleHTpax MPOMCXOXKACHUS M MHOT00Opa3usi KyJIbTYPHBIX pacTeHHUU. Poib celekunuu B CO3JaHUM COPTOB
pacTeHuil 1 nopoA KUBOTHBIX. COpT, MOpoJa, MTaMM. 3aKOH TOMOJIOTUYECKHUX PAJIOB B HACIEACTBEHHOMN
m3menunBocTy H. . BaBumnoga, ero 3naueHue AJist CEIEKIIMOHHON PabOTHI.

MeTtoapl cenekimoHHON paboThl. VIcKycCTBEHHBINM OTOOpP: MAcCOBBIA M MHIWBHUIYaJbHBIA. DTaIlbl
KOMOMHAIIMOHHOW cenekiuu. VcnplTanue mpousBoauTeneil mo motoMcTBy. OTOOp MO TEHOTHITy C
MTOMOIIBIO OLIEHKH (PEHOTHUIA IIOTOMCTBA U OTOOP MO FeHOTHUITY ¢ ToMolIbio ananuza JIHK.

HckyccTBeHHBII MyTareHe3 Kak METOJ CEJICKIIMOHHOW padoThl. PaauianiMOHHBIN W XUMHUYCCKHMA
MyTareHe3 Kak HCTOYHUK MyTaluid y KyJIbTypHBIX (OpM OpraHu3MoB. lcmonb3oBaHHE T€HOMHOTO
penakTUpoBaHUs U MeToJoB pexkomMOuHaHTHBIX JHK myig nomyuenuss ucxonHoro marepuana Juist
CEJICKLIUU.

[Tonyuenue nonumionaos. BuyTpuBuioBas rudpuanzanus. ban3kopoacTBEHHOE CKpelUBaHKE, UK
uHOpuauHr. HepoacTBeHHOEe CKpeluBaHWe, WiIM ayTOpuauHr. ['eTepo3suc ©  ero MPUYMHBIL.
Hcnonp3oBanue rerepo3uca B cenekuuu. OtnanénHas rubpuausanus. llpeononenue OGecruioaus
MEXBUJAOBBIX THOPUAOB. JIOCTH)KEHUS CENEKIIUN PACTCHUM U KUBOTHBIX. «3€1EHAS PeBONIOYUSLY.

CoxpaHeHHe U U3yUeHHE T€HETUYECKUX PECYPCOB KYJIbTYpPHBIX PACTEHUM UM UX TUKUX POIUYEH AJis
CO3/IaHHS HOBBIX COPTOB M THOPHIIOB CEIbCKOXO3AWCTBEHHBIX KYIbTYp. M3yuenue, coxpaHeuue u
ynpaegnenue 2eHemuyecKUMU pecypcamu CenbCKOXO3SAUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX 6 YEJsAX
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VAYUULEHUST CYWeCMBYIOWUX U CO30AHUsL HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM UYUCe C NPUMEHEeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCAEO08ANHUL, NEPe008bIX Udel U NePCNneKMUBHbIX MEeXHOI0UU.

JdeMoHcTpamun

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. /. Kapnieuenko, II. I1. JIykpsanenko, b. JI. Acraypos,
H. bopnoyr, /. K. benses.

Tabmuipl u cxembl: «LIeHTpbI MPOUCXOXKACHHUSI U MHOTOOOpa3usi KyJIbTYpPHBIX PacTeHMiD», «3aKOH
TOMOJIOTUYECKHX pAJOB B HACJIEICTBEHHOM HM3MEHUMBOCTHY», «Metoasl cenekuun», «OTnanéHHas
rudpuanszanus», «MyTtareHes».

JlabopaTopHasi padora «/3yueHre cOpTOB KyJbTYPHBIX PACTEHHUI U MOPOJ JOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3ydyeHre METOI0B CEICKIIUUA PACTCHUI.

IMpakTnyeckas padora «IIpuBrUBKa pacTeHUI».

IkcKkypeust «OCHOBHBIE METO/ABI M JIOCTHIKEHHUS CEJIEKIMM pAacTeHMM U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TNIEMEHHYIO0 (hepMy, COPTOUCIIBITATEIbHBIA YYaCTOK, B TEILLTUYHOE XO3SHCTBO,
B J1a00OPaTOPHIO arpOyYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOJI0THA ¥ CHHTeTHYeCKasi OMO0JIOTHs

OOBeKTHI, UCHONb3yeMble B OHOTEXHOJIOTMH, — KICTOYHBIE M TKAHEBBIC KYJIBTYPHI,
MUKpPOOPTaHU3MbI, MX XapakTepUCTUKA. TpagullMOoHHas OMOTEXHOJOTHs: XjeOomedeHue, MOoIydeHHe
KHUCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICIIHE. MukpoOuoIoruuecKuit CHHTE3. OOBeKTHI

MUKpPOOHOIIOrHYeCKUX TexHoaorui. [Ipon3BoacTBO Oenka, aMUHOKHCIOT U BUTAMUHOB.

Co3nanne TEXHOJOTUH W HMHCTPYMEHTOB IIEJICHANIPABICHHOTO W3MEHEHHUS W KOHCTPYHPOBAHHS
T€HOMOB C LIE€JIbI0 TOJYYEHUS OPraHW3MOB M MX KOMIIOHEHTOB, COJEp)KAIMX HE BCTPEUAIOLIUEcs B
MPUPOIe OMOCHHTETUICCKHE Ty TH.

Knerounas mmxenepusi. MeTonbl KyJabTyphl KIETOK M TKaHEW pacTeHUN M KUBOTHBIX. KprobaHku.
Comarmdeckass THOpUAM3AIMS U COMAaTHICCKUN dMOpHorenes. Vcnoib30BaHNEe TaluiouiOB B CEIICKIIHH
pactenuii. [lonyuerue MOHOKIOHANbHLIX aHmumel. Mcnonb308aHue MOHOKIOHAILHBIX U NOJUKIIOHANbHBIX
anmumern 6 meouyuHe. ICKyCCTBEHHOE OIUJIOJIOTBOpEeHUE. PEKOHCTPYKIIMS SIMIIEKIIETOK U KJIOHUPOBAHHE
KUBOTHBIX. MeETOJ| TpaHCIUIAaHTALMHU SAEP KIETOK. TexHonocuu 0300po6neHus, Kylbmueuposanus u
MUKPOKIOHATILHO20 PA3MHONCEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMmocoMHasi ¥ TeHHas WHXeHepHus. VICKycCTBEHHBIM CHHTE3 TIeHa M KOHCTPYHPOBAHHE
pexombunantHeix JHK. Cozdanue mpanceennvix opeanusmog. JIOCTHRKEHUS W TIEPCIEKTHUBEI
XPOMOCOMHOM Y T€HHON HH)KEHEPHUH. DKOJOTUYECKIE U ATHUYECKHE MTPOOIeMbl T€HHON HHKEHEPUU.

Menunuackue OuotexHosorun. [loctreHomuas 1udpoBas wmenunuHa. [II[P-amarHoctrka.
MeTabonOMHBINM aHATU3, TEHOLEHTPUUECKUN aHaJIu3 MPOTEeOMa 4YeJIOBeKa IS OLEHKH COCTOSHHUS €ro
3I0pOBbs. VICIONB30BaHWE CTBOJIOBBIX KIIETOK. TapreTHas Ttepamus paka. 3D-OnowHkeHepHs yis
pa3paboTku (GyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3JaHMsI KOMILIEKCHBIX TKaHEH
COUYCTAaHHEM TEXHOJOTUH TpEXMEpHOro OuWonpuHTHHTa W ckaddonauara mas  pemeHus 3aaadq
MEPCOHATM3UPOBAHHON METUITUHBI.

Coznanne BEKTOPHBIX BaKIMH C LEIbI0 00ecredeHrs] KOMOMHUPOBAaHHOW 3aIlUThI OT BO30YyauTENIEH
OPBMU, ycraHoBiieHHE MOJEKYISpHBIX MexaHu3MoB (yHkuuonupoBanusi PHK-coxepxkammx BHpPYCOB,
BBI3BIBAIONIMX 0CO00 OIMaCHBIC 3a00JICBAaHIS YEIOBEKA U KUBOTHBIX.

JdeMmoHcTpamun

Tabmuubl u cxemsbl: «Mcmoap30BaHrEe MHUKPOOPTaHU3MOB B MPOMBIIUICHHOM IPOU3BOICTBEY,
«Kinerounas nunxenepus», «I eHHas HHKEHEPHS.

JlabopaTopHnasi padora «/3ydeHre 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomyuyeHue MOJTOYHOKHUCIBIX TPOIYKTOBY.

Ikckypeust «buorexHonoruss — BaKHEWIIAas MPOU3BOJAUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUECKOE MPOU3BOICTBO)».

11 KJIACC
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Tema 1. 3apoxkaeHue u pa3BuTHE IBOJIOIUOHHBIX NPeCTABJIEHUH B OMOJIOTHH

OpomtormonHass Teopuss Y. JlapBuna. [Ipeanoceliky BO3HHMKHOBEHHUS JapBUHM3MA. JKu3Hb U
Hay4Has aesTenbHocTh Y. JlapBuHa.

JBukyme cuiabl 3Boimonuu BuaoB no Y. JlapBuHy (BbICOKAass HMHTEHCUBHOCTb Pa3MHOXKEHUS
OpraHM3MOB, HACIEACTBEHHas HW3MEHYMBOCTb, Oopb0a 3a CYIIECTBOBAHHME, €CTECTBEHHBIH W
HCKYCCTBEHHBIN 0TOOD).

Odopmrnenne cunternyeckoil Teopuu HsBomonuu (CTD). HeitpanbHas Teopusi 3SBOJIOIHH.
CoBpeMeHHAss 9BOJIIOLMOHHAS OHWONOTHA. 3HAYCHHWE OHBOJIONHOHHOW TEOpHH B (OPMHPOBAHUHU
€CTECTBEHHO-HAyYHOH KapTHUHBI MUPA.

JdemMoHcTpanuu

[Toptpetsr: Apuctorens, K. JIunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y. {apsun, C. C.
Yersepukos, 1. 1. HImaneraysen, k. Xonnenn, . K. benses.

Tabmuiet u cxemsr: «Cucrema xuBoit mpupoas! (o K. JIunuero)y, «JlecTHHIIA KUBBIX CYIIECTB (110
Jlamapky)», «MexaHu3m (GOPMHPOBAHUS MPUCHOCOOICHUN y pacTeHUil M KUBOTHBIX (10 Jlamapky)»,
«Kapra-cxema mapmpyra myremectBus Y. lapsuna», «Haxonku Y. JlapBunay, «®opmbl 60pbObI 32
cymectBoBanue», «llopoasl romyOeit», «MHorooOpasue KylIbTYpHBIX (GopM KamycTsD», «llopombl
JOMalTHUX XUBOTHBIX», «CxeMa oOpa3oBanusi HOBbIX BUJIOB (10 Y. JlapBuny)», «CxemMa COOTHOIICHHUS
JBUKYIIMX CHJI 3BOJIIOIMMY, «OCHOBHBIE MTOJIOKEHNSI CUHTETUUECKON TEOPUH IBOJIIOLIUID.

Tema 2. MUKp03BOJIIOLUS U €€ Pe3yJIbTAThI

[Tomynsmus kak sneMeHTapHas eAMHULA 3BOMoUU. COBpEMEHHbIE METO/Ibl OLIEHKHU I'€HETHYECKOIO
pazHoOOpa3usi U CTPYKTyphl mnomynsuuid. V3meneHue reHodoHAa MOMyNISAUMU KaK 3IIEMEHTapHOE
HBOJIIOIMOHHOE SIBJIICHUE. 3aKOH TeHeTndeckoro paBHoBecus [x. Xapau, B. BaiinGepra.

DOnemeHTapHbIe (HAKTOPHI (IBUXKYIIME CHIIBI) 3BOJIOLUU. MyTanmoHHbIi npouecc. KomOnHaTuBHAs
M3MEHYUBOCTH. Jpeld reHoB — cirydyaiiHble HEHANTPaBICHHbBIE U3MEHEHUSI YaCTOT aJUIEJICH B MOMYJISIUIX.
Oddext ocHoBarens. Ipgexm Oymouiiounozo eoprviuika. CHudCeHue 2eHemuiecKko2o pasHoooOpasusl:
npuyunvl u credcmeus. Ilposisnenue s3¢ghexma Opeligha 2enos 6 OOABWIUX U MATBLIX NONYIAYUSIX.
Murpanuu.  M3omsiuust  momynsumii:  reorpadudeckas  (IPOCTpPaHCTBEHHas),  OHOJOrHYecKas
(penpoayKTHBHAS).

EctectBennnlii oTOOp — Hampamistouiuii ¢akrtop sBomouuu. DOpMBI €CTECTBEHHOTO O0TOOpA:
IBIDKYIUH, CTaOMIM3UPYIOUIHA, pa3pbIBalonid (Iu3pynTuBHbI). [lonoBoi oT6op. Bo3HMKHOBEHHE U
3BOJIIOLMSA COLUMATIBHOTO OBEACHUS )KUBOTHBIX.

[IprcnocoOIeHHOCTh  OpraHM3MOB ~ KaK  pe3yiabTaT  MHUKPOIBOJIONMH.  BO3HHWKHOBEHHE
MpHUCTIOCOOIeHU y opranu3sMoB. Apomopdo3bl U wuauoazanrtanuu. [Ipumepsl mpucnocoOiIeHU y
OpraHU3MOB: MOp(OJIOTHYECKHE, ¢duznonoruyeckue, OMOXUMHYECKHE, ITIOBEJICHYECKHUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xpurepuu u ctpykrypa. BumoobpaszoBanue kak pe3ysibTaT MUKpPOIBOIOUWHU. M3omsmus —
KItoueBoil  (aktop BupooOpazoBanua. Ilytu u cmocoObl BHAO0Opa30oBaHUS: aUIONATPUUYECKOE
(reorpaduueckoe),  cuMmaTpuueckoe  (SKOJOTUYECKOE),  «MTHOBEHHOE»  (MOJIMILIOMAN3AINS,
rubpuanzanus). JIuTenbHOCTh BOIIOIMOHHBIX MTPOLIECCOB.

MexaHu3mMbl GOPMHUPOBAHHS OHOIOTUIECKOTO pa3HOOOpa3Hsl.

Ponp sBoMONMOHHOM OuoONOrMU B pa3pabOTKe HAayYHBIX METOJOB COXpaHEHHUs OMOpa3zHOOOpaswus.
MUKPOAIBOIIONHS M KOIBOJIOIMS MAPA3UTOB U MX X03s51eB. MexaHu3Mbl (POPMUPOBAHUS YCTOHUMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanuu

[Hoptpetsr: C. C. YUerBepukos, D. Maiip.

Tabmuip! u cxembl: «MyTallMOHHAs U3MEHUUBOCTHY, «[lonmynsnnoHHast cTpykTypa Buga», «Cxema
nposiBiieHus1 3akoHa Xapau—BaitnOepray, «/IBrKyIire CHUIIbI 3BOJIOLUUNY», «IKOJOTHYECKAs U3OJIALHS
MOMYJISIIIAK ceBaHCKOU (openny, «I'eorpadudeckas U30JISIHS JTUCTBEHHUIIBI CHOMPCKON U JINCTBEHHUIIBI
naypckoi», «llomynsiunoHHbIE BOJIHBI YHCIEHHOCTH XHUIIHUKOB M JKepTB», «Cxema JelcTBUA
€CTeCTBEHHOTO 0TOOpa», «DopMbel OOpbOBI 3a cCymliecTBOBaHHE», «VHIYCTpUANBHBIA METaHU3MY,
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«KuBble uckomaembie», «lloKkpoBUTENBCTBEHHAs OKpacKka >KMBOTHBIX», «llpenynpexxnaromas okpacka
KUBOTHBIX»,  «Dusznonoruyeckue  amganrtanum», «lIpucnocoOieHHOCTH  OpraHm3MoB U €€
OTHOCHUTENBHOCTHY», «Kputepuu Buna», «Bunbl-nBoiinukmn», «CTpyKTypa BuAa B mnpupoze», «CrnocoOsl
Bun000pasoBanus», «l'eorpapuueckoe BHI00OpazoBaHHe TPEX BUAOB JAHIBIIICH», «DKOJIOTHYECKOE
BUI000pa3oBaHue BUJOB CUHUI, «[lomumnonasl pactenuin», «KanyctHo-peaeunblii THOPUIY.

Ob6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydelsia MTHUI U 3BEper ¢ IpuMepaMu
Pa3IMYHbIX IPUCTIOCOOIEHUH, yyyena MTUILl U 3Bepeil pa3HbIX BUJIOB, TepOapuu pacTeHUI OJM3KUX BUJIOB,
00pa30BaBIIMXCS PATMIHBIMUA CIIOCOOAMH.

JlaGopaTopnasi pa6ora «BrlsiBieHHE U3MEHYUBOCTH Y 0COO€H OHOTO BUIAY.

JlaGopaTopHas padora «[IpucrnocobseHust OpraHu3MOB U UX OTHOCUTENIbHAS 11EIECO00Pa3HOCTHY.

JlabopaTopnasi padora «CpaBHeHHE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bosionus 4 eé pe3yJbTaThl

Meroasl u3ydyeHuss Makpo3Bosonuu. [lameoHTomornueckue MeTOAbl HW3YYEHHUs HBOJIIOLUU.
Iepexonnbie GopMbI 1 GUITOTEHETHYECKHE PSIIBI OPTAHU3MOB.

buoreorpaduueckue mMetonsl uzydeHus sBoitouuu. CpaBHeHue ¢uiopsl U (ayHbl MaTEpPUKOB H
ocTpoBoB. bruoreorpadudeckue ooactu 3eMiu. BUIbI-9HIEMUKA U PEITUKTHI.

OMOpHUONIOTHYECKHE U CPaBHUTEIBHO-MOP(OJIOTUYECKHME  METOJbl  W3YYECHHsS]  HBOJIIOLHH.
'eHeTnyeckue MEXaHU3Mbl OHBOJIIOLIMM OHTOI€HE3a U TMOSBICHUS SBOJIIOLMOHHBIX HOBIIECTB.
['omonornynpie W aHalOrM4HbIE OpraHbl. PyaumeHTapHble OpraHbl M aTaBU3MbL. MoJEKyJIsIpHO-
IreHETUYECKUE, OMOXMMUUECKHE U MAaTEMaTHUECKUE METOAbl U3yUEHHS IBOJIIOLIMU. [ OMOIOTMYHbIE TE€HBI.
CoBpeMeHHbIE METObI TOCTPOEHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUU U 3BOJIIOIUS] TEHOMOB.

OOmue 3aKoHOMEpHOCTH (TpaBuiia) 3BoNOUMU. [Ipunyun cmenvt @yuxkyuii. HeoOpaTumocTh
9BOJIIOLIMU. AlanTUBHAA paauanusa. HepaBHOMEpPHOCTh TEMIIOB BOJIIOLINH.

JdeMoHcTpamun

[Toptpersr: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, 3. I'ekkensb.

Tabnuip! u cxembl: «DUTOTEHETHUECKUN DS JIOMIAIN», «APXEONTEPUKC, «3BEPO3YyObIE AIIEPHI,
«Creronedainsr», «Puanodurter», «CemeHHBIE NaNOpOTHUKWY», «buoreorpaduveckne 30HBI 3eMITH»,
«peiid xontunentoB», «Pemukte», «HavanbHble cTaguy 5MOPHOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «I'OMOJIOTMYHBIE U AHAJIIOTUYHBIE OPraHbDy, «PyauMEHThD), «ATaBU3MBL), «XPOMOCOMHbBIE
HAaOOpBl YelOBEKa M IIUMMaH3e», «lTaBHble HampaBieHHs 3BOJIOIUNY, «OOIMe 3aKOHOMEPHOCTH
IBOJIIOLIVID.

O6opynoBanue: KOJJICKIUHU, TepOaphy, MYJSDKM HMCKOMAEeMbIX OCTaTKOB OPTaHU3MOB, MYIISKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJICKIINH HACEKOMBIX.

Tema 4. IIpoucxoxaeHue u pa3BuTHE KU3HU Ha 3eMie

HayuHble rumore3bl NpOMCXOXKICHHS *U3HU Ha 3emiie. AOuoreHe3 u mnascnepmus. JloHayuyHble
MIPEJICTABJICHUSI O 3apOXKJICHUU KU3HU (KpeaunoHu3M). ['MnoTe3a moCTOSHHOTO CaMO3apOKICHUS JKU3HU
u eé¢ omposepkenue oneitaMu @. Penu, JI. Cnamnanuanu, JI. Ilacrepa. Ilpoucxokinenue xusHu U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tanbl HeopraHuueckodl osBomtonuu. IlnaHerapHas (reojoruyeckasl) HBOJIIOLHUAL.
Xumuueckasi 3BONIONMS. AOUOTEHHBIM CHHTE3 OpPraHUYECKUX BellecTB U3 Heopranmdyeckux. OmeiT C.
Munnepa u I'. FOpu. OGpa3oBanue nonumepoB u3 MmoHomepoB. KoanepBatnas runoreza A. U. Onapuna,
rUroTe3a nepBu4Horo Oymnbona JIx. Xomnzaeitna, reneruueckas runoresa I'. Mémnepa. Pudosumsr (T. Uek)
u runore3a «mupa PHK» V. I'mnbepra. @opmupoBanne MeMOpaH 1 BOSHUKHOBEHHUE MTPOTOKIICTKH.

Ucropus 3emnn u meTonbl €€ nsyuyenus. Mckonaemple opraHuyeckue octaTku. ['eoxpoHosuorus u eé€
MeTosibl. OTHOCUTENbHAass M a0COJIOTHAs TeOXpOHOJIOTHA. ['€oXpoHoJornyeckas IIKajga: JOHbI, 3PBI,
MIEPUO/IbI, STOXHU.

HavanbHble 3Tansl oprannyeckoil apotonuu. [losiBiaeHne u 3BOJIOLNS NEPBBIX KJIETOK. DBOJIIOLNS
MeTtabonu3ma. Bo3HuKHOBeHHE MepBbIX dKocucTeM. CoBpeMeHHbIE MUKPOOHbBIE OMOIIEHKH KaK aHAIoOr
nepBbIx Ha 3emite coobmecTB. CTpoMaTouThl. [IpOKapuOTHl B SyKapHOTHI.
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[Ipoucxoxaenue dSykapuoT (cuMOMOreHe3). OBOJIOIHOHHOE  IMPOUCXOXKICHHE  BHPYCOB.
[IpoucxoxaeHne MHOTOKIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHUu3MOB.

OcHOBHBIE ATambl 3BOJIONWU BBICIIMX pacTeHuid. OCHOBHBIE apoMopdo3bl pacTeHuid. Bwixon
pacteHuid Ha cymy. IlosiBneHue crnopoBbIX pacTeHUW U 3aBO€BaHHWE MMH cylid. CeMEHHbIE PacTeHUS.
[IponcxoxaeHne BETKOBBIX PACTEHUH.

OcHOBHBIE 3Tambl IBOJIOLUU KUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl >KMBOTHBIX. Benickas
¢dayna. KemOpuiickuii B3pbIB — OSIBJICHHE COBPEMEHHBIX TUTIOB. [IepBbie XOpA0BEIC )KUBOTHBIC. JKU3Hb B
BOojZie. OBONIONMS TMO3BOHOYHBIX. [Ipoucxoxnenue amdubuii u pentwmii. [IpoucxoxaeHue
MJICKOTUTAOMUX ¥ mrHil. [IpuHImm kimrodeBoro apomopdosa. OcBoeHue O€CIIO3BOHOYHBIMH H
[M03BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xxu3HU Ha 3eMiie 110 3paM U MEPUOIaM: apXei, PoTepo30H, MaIeo30i, MEe3030i, KaifHO301.
OOmias xapakTepuCTUKa KJIMMaTa U TeojIoTMYecKuXx mporeccoB. [losiBIeHHEe M pacuBeT XapaKTepHBIX
OpraHu3MoB. YTIIe0Opa3oBaHUE: €T0 YCIOBUS U BIIMSIHUE HA Ta30BBIN COCTaB aTMOC(HEpHI.

MaccoBble BBIMUpPAHHS — SKOJOTMYECKUE KPU3UCHI MPONULIOro. [IpuunHbI M CIEACTBUS MACCOBBIX
BeiMUpaHuid. COBpPEMEHHBIN JKOJOTHMUECKHH KpH3HUC, ero ocobeHHoctu. Ilpobnema coxpaHeHus
O6uropaszHooOpasust Ha 3emIie.

CoBpeMeHHast cuctemMa opranndeckoro mupa. [IpuHinumnel kinaccupukanmu opranu3MoB. OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIIbl OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanmanu, JI. [Tacrep, U. 1. Meunukos, A. U. Onapun, JIx. Xonaeii,
I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxembl: «Cxema ombiTa @. Penm», «Cxema ombita JI. Ilactepa mo wuzyueHUro
camo3apokJieHus KU3Hu», «Cxema onsita C. Mumnepa, I'. FOpu», «3Tansl HeopraHMuecKoi 3BOIOLUN,
«["eoxpononoruyeckas mkana», «HaganbHble dTambl OpraHudeckoil 3BoIOLUNY, «CxeMa o0pa3oBaHUs
AyKapuoT MyTéM cuMOmoreHe3a», «Cucrema >XUBOH mpupoasD, «CTpoeHHEe BHpYca», «ApoMopdo3sl
pactenuit»y, «Punnodurey, «OIHOKIETOUHBIE BOAOPOCIH», «MHOTOKIETOUHBIE BOAOPOCIH», «MXm»,
«[TanopoTHukm», «l osoceMeHHbIE pacTeHUs», «OpraHbsl IBETKOBBIX pacTeHHi», «CxemMa pa3BUTHS
KUBOTHOTO MHpPa», «ApoMopdosbl KUBOTHBIX», «lIpocteitmmey, «Kumeunomnonoctusiey, «llnockue
4EpPBUY, «YneHucToHor1e», «PBIOBDY, «3eMHOBOHEICY, «Ipecmbikarommecs»,  «IITuub,
«Munekonuraroniuey, «Pa3Butue Ku3HU B apXeicko spe», «Pa3BuTue *U3HU B MPOTEPO30MCKON 3pem,
«Pa3BuTHE KU3HM B NAJIEO30MCKON 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE XKU3HU B
KaitHO3011CKOH 3pe», «CoBpeMeHHasi CUCTEMAa OPraHUuYECKOTO MUPAY.

O6opynoBanue: repOapuy PacTCHHW Pa3IMYHBIX OTJENOB, KOJUICKIIMA HACCKOMBIX, BIIAXKHBIC
npenaparbl JKUBOTHBIX, PAKOBHMHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHUX, CKEJIEThl IO3BOHOYHBIX
JKMBOTHBIX, Yy4yeJia NTUL W 3BEPEH, KOJUICKIUH OKAMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMBIX, MYJISHKH
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas jgaboparopuasi padora «MoaenupoBanue onbsiToB Muepa—tOpu mo u3yueHuro
aOMOTreHHOT0 CUHTE3a OPraHWYEeCKUX COeIMHEHUN B IEPBUYHOM aTMocdepey.

JlabopaTopHas padora «/3yueHne u onrMcaHrue UCKOMAaeMbIX OCTaTKOB JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «/I3ydueHrne 0cCOOEHHOCTEHN CTPOCHUS PACTEHUH Pa3HBIX OTACIOBY.

IIpakTuyeckas padora «/3yuenrne 0ocOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHne 4eJI0BEKAa — AHTPOIIOTeHe3

Paznensl u 3amaun anTpornonorur. MeToabl aHTPOIOJIOTHH.

CraHoBlieHHE TPEACTaBICHUHM O MPOUCXOXKIACHUU 4YeJIOBeKa. PenuruoszHele  BO33peHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUHU.

CxoxnctBo 4enoBeka ¢ KUBOTHbIMHM. (CHCTeMaTHYECKOE IOJIOXKEHUE ueioBeka. CBHAETENbCTBA
CXOJICTBA YEJIOBEKA C KUBOTHBIMHU: CPAaBHUTEILHO-MOP(OIOTHICCKUE, IMOPHOIOTHIECKHE, (PU3NO0IIOro-
OnoxuMmuueckue, mnosefeHueckue. OTIUYMS 4YeloBeKa OT KUBOTHBIX. [IpAMOXOXIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3Ta U BTOPOM CUTHAJIbHOM CUCTEMBI.
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JBmwxyme cuibl  (QakTophl) aHTpomoreHesa: Ouosnoruyeckue, conuanbHbie. COOTHOIICHHE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE cTaguu aHTpornorenesa. PanHue yenoBexooOpa3Hble 00e3bsiHbI (IPOKOHCYIIBI) U PaHHUE
MOHTHJIBI — OOIIME MPEIKN YeTOBEKOOOPa3HBIX 00€3bsH U JIIOJCH. ABCTPAJIONUTEKH — ABYHOTHE TIPEIKU
monel. YenmoBeK yMenblil, NepBble U3TOTOBJICHUS OpyAuil TpyAa. YenoBek NpsSMOXOIAIIMN W MEPBBII
BBIXOJI Jitoziel 3a mpenensl AQpuku. YenoBek reipensOeprckuii — oOmuMid MpeaoK HEaHIEPTaIbCKOTO
YEJIOBEKa U 4YeJIOBeKa pa3yMHOro. YeyoBeK HeaHAEPTaIbCKUIl KakK BHUJ JIIOJEH XOJOAHOrO KiIUMarTa.
YenoBeKk pasyMHbIM COBPEMEHHOI'O THIA, JEHUCOBCKUM YEIOBEK, OCBOEHUE KOHTUHEHTOB 3a IpeaeaaMu
Adpuku. [Taneorenerrka v najaeoreHOMHUKa.

DBOITIOLIUST COBPEMEHHOTO YeJI0BeKa. ECTECTBEHHBINM 0TOOP B MOMYIISALUAX YeoBeKka. MyTallmOHHBIN
npouecc u noaumopdusm. [lonynaunonHsie BOIHBL, Ipeiid reHoB, Murpamnus u «3¢GheKT oCHOBATENID» B
MOMYJISILUSIX COBPEMEHHOT'O UEIOBEKa.

UYenoseueckue pachl. [lonstue o pace. bonbiime pacel: eBponeouHas (eBpasuiickasi), aBcTpaio-
HerpouiHas (dPKBaToOpUajbHas), MOHIOJOUHAs (a3uaTcKO-aMepuKaHcKas). Bpems u mytu pacceneHus
yelnoBeka Mo IuiaHete. EauHCTBO uyenoBeueckux pac. HayuHas HecOCTOSATENBHOCTh pacu3ma.
[TprcmocoOIeHHOCTh YeNIOBeKa K Pa3HBIM YCIIOBHSM OKpYXKaloImeh cpensl. BrnusHue reorpadudeckoit
cpensl U apeiida reHoB Ha MOPGOTIOTHIO U (U3HOJIOTHIO YeTOBeKa.

MexaucuuruinHapHble METOJIbI B (PU3UYECKOM (OMOJIOrMUECKO) aHTPOIOJIOTHH. DBOJIIOIMOHHAS
AQHTPOIOJIOTUSL W TNAJCOAHTPONOJIOTHS UEJOBEUYECKUX NOMmynsuuid. buoconumanbHble HccaeqoBaHUs
IIpUpO/bI uenoBeka. McecnenoBanue K03BOIOLIUN OHOJIOTMYECKOTO U COIIUAJIBHOTO B YETIOBEKE.

JdeMoHcTpamun

[Toprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTOBI aHTPOMONOTHIY, «[ 0TOBHOW MO3T 4eloBekay», «YemoBekooOpa3Hbie
00e3bstHB, «CKeNeT YelnoBeKa M CKEJNeT IUMIIaH3e», «PyIMMEHThI U aTaBU3MBD), «JIBMKYIIUE CHIIBI
AHTPOIIOr€HE3a», «IBOIOLHUOHHOE APEBO YETOBEKA», KABCTPANIONUTEKY, «HeloBeK ymenblity, «Henosek
npAMoxosaIuiny, «Jlenncockuii yenoBek» «Heannepranbub», «KpomanboHub, «IIpeaku yenoBekay,
«TaInbl 3BOJIIOLINH YeIOBEKa», «Packl yenoBekay.

OO6opynoBanue: MyJISDKH OKaMEHEJIOCTEH, MPEIMETOB MaTepHaIbHON KyJIbTYyphl IIPEAKOB YEIOBEKa,
penpoaykuuu (dororpacdun) kKapTuH ¢ MUDOTOTHUECKUMU U OUOIEHCKUME CIOKETaMH MPOUCX0KICHUS
yesoBeka, (pororpadguu HaxoJO0K HMCKONAEMBIX OCTaTKOB 4YEJIOBEKAa, CKEJIET 4YeJIOBEKa, MOJENb uepena
YEJIOBEKa M 4Yepera UIMMIIAH3€, MOJENb KUCTH YeJIOBEKa M KUCTH LIMMIIAH3€, MOJEIH TOopca MPEIKOB
YEJIOBEKa.

JlabopaTopnasi padora «/3yueHue OCOOCHHOCTEH CTPOEHHUS CKElleTa YelIOBEKa, CBSA3AHHBIX C
MIPSMOXOXKICHUEM.

IIpakTuyeckas padora «/3yueHne FKOJIOTMYECKUX afanTaluil YeJTOBEKa.

Tema 6. Dxoji0rusi — HayKa 0 B3aMMOOTHOLIIEHUSAX OPTraHM3MOB U HAJOPraHU3MEHHbIX CHCTeM
€ OKpYy2kamouiei cpenoi

3apoxaeHue U pa3BuThe dKojoruu B Tpyndax A. I'ymbonbara, K. ®@. Pynee, H. A. Cesepuona, D.
I'exkens, A. Tencnu, B. H. CykauéBa. Pazmensl u 3amaum skojoruu. CBsi3b 3KOJOTHMU C JIPYTUMHU
HayKaMH.

Metonaet akonoruu. [loneBble HaOmOACHHA. OKCIEPUMEHTHI B JKOJIOTUU: TMPUPOJHBIE H
nabopaTtopable. MoaenupoBaHHe B OSKOJOTUM. MOHHUTOPHHT OKPYKAIOIIEH Cpeapl: JIOKAIbHBIM,
pPErMOHAIIBHBIN U TJI00AIbHBIN.

3HaueHue SKOJOTMYECKMX 3HAHUM JUIsl YelloBeKa. OKOJIOIMYECKOe MHPOBO33PEHHME KaK OCHOBA
CBA3€H uyernoBeuecTBa C MNpUpoaoil. POpMHUPOBAHUE 3SKOJOTMUECKOW KYJIbTYPhl U 3KOJOTMYECKOH
IPaMOTHOCTH HaceJIeHUsI.

JdeMoHcTpamun

[Moptpetsr: A. 'ymbonpar, K. @. Pynse, H. A. Ceseprios, D. I'ekkens, A. Tenciu, B. H. Cykaués.

Tabmuer u  cxemsl: «Pa3gensl skomorum», «MeToasl skojorum», «Cxema MOHUTOPUHTA
OKPY>KaIOIIEH Cpeaby».
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JlabopaTopnasi padora «/3y4ueHre METOI0B IKOJIOTUYECKUX UCCIIEIOBAaHUI.

Tema 7. Opranusmsl U cpega 0OOMTAHUSA

Okosorndyeckue (akTopbl M 3aKOHOMEPHOCTH MX jedcTBus. Kinaccupukanus 35KOIOTHYECKUX
¢dakTopoB: abmoTMyeckue, OMOTHYECKHE, aHTpomoreHHele. OOmMe 3aKOHOMEPHOCTH JCWCTBUS
skosorudeckux (akropoB. IlpaBuno munumyma (K. Inpenrens, FO. JInGux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuornueckue ¢aktopsl. CBerT Kak 3Konorudeckuil Qaxrop. JlecTBHE pasHBIX Y4YacTKOB
COJIHEYHOTI'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIbl PACTEHUN U KUBOTHBIX 110 OTHOILLIEHUIO K
ceeTy. CurnasibHas poib cBeta. PoTonepruoansm.

Temmepatrypa kak odkomormdeckuii  Qakrop. [leiictBue TemmepaTypsl Ha  OpPraHU3MBIL.
IToiKnnoTeEpMHBIE 1 TOMOMOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPIaHU3MBI.

Brnaxxnocts kak skonorndeckuid Qaxrop. IIpucmocobiieHust pacTeHHd K MOAICPKAHUIO BOTHOTO
6ananca. Knaccugukanus pacteHuil o oTHoweHHIO K Boje. [IpucnocoOieHns )KUBOTHBIX K U3MEHEHUIO
BOJIHOT'O PEKUMa.

Cpenpl  oOuTaHMs ~ OpraHM3MOB:  BOJHAs, HA3eMHO-BO3/AYILHAs, IOYBEHHAs, I[IyOMHHAas
MOJINOYBEHHAsI, BHYTpHOpraHu3MeHHasi. Ou3nko-XxuMudeckne 0coOEHHOCTH Cpesi OOUTaHHsI OPTaHU3MOB.
[IpucnocoOaeHns OpraHu3MoB K KU3HU B pa3HbIX cpeaax.

buonoruueckue putmbel. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOAMYHBIE PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH KU3HH.

XKuznennsie ¢popmbl oprann3MoB. [lonsTue o xuzHeHHOH (opme. JKu3HEeHHBIE (POPMBI paCTCHUN:
JIepeBbs, KYCTapHUKU, KYCTApHUYKH, MHOIOJETHUE TpaBbl, OAHOJIETHHE TpaBbl. JKu3HeHHBIE (OPMBI
KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3p0OHOHTEL. OCOOEHHOCTH CTPOSHUS U 00pa3a KHU3HH.

buotnueckue QaxkTopbl. Buabl OHOTHYECKMX B3aMMOJEHCTBMIA: KOHKYpPEHIMs, XHUIIHUYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, Koomepanusi, MyTyaiau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxyjeOHnuecTBo). Herpoduueckue B3aumoaeicTBus (Tomuueckue, dopuueckue, GadpHIecKue).
3HayeHne OMOTHYECKUX B3aMMOACHUCTBHH IS CYIIECTBOBAHUSI OPraHU3MOB B cpee ooutanus. [IpuHImn
KOHKYPEHTHOI'O UCKJIFOUEHHS.

JdemMoHcTpanuu

Tabmuuel u cxemsl: «OKkosornyeckue (akTopsl», «CBETOBOH CHEKTP», «IKOJIOIMUYECKHE TPYIMIIbI
KUBOTHBIX II0 OTHOIICHHIO K CBETY», «TemoKpOBHbIE XKUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIEY,
«PU3MOIOTNYECKUE alaliTallui )KUBOTHBIX», «Cpe/ibl 0OMTaHUsI OPraHU3MOBY, «bruonoruueckue puTMbl»,
«Kuznennsie GOpMBI pacTeHui», «Ku3HeHHbIe POPMBI JKUBOTHBIX», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO
neca», «OKocucTeMa XBOWHOro useca», «llenm nuranus», «XumHudectso», «llapazutusmy,
«Konkypennus», «Cumonos», «KommeHcanusm».

Ob6opynoBanue: repOapuu pacTeHUM M >KMBOTHBIX, MPHUCIIOCOOJEHHBIX K BIUSHHUIO Pa3IUYHBIX
HKOJIOTUYECKUX (PaKTOPOB, TepOapull CBETONIOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHHIA,
CBETOJIIOOMBBIE, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEeHUs, repOapuu M KOJUIEKLUHU
TEIUIONIIOOMBBIX, 3WMOCTOMKHX, MOPO30yCTOMYMBBIX pACTEHHH, dYydena NTHIl M 3Bepei, repbapuu
pacTeHuil, OTHOCAIUXCS K TUrpoduTaM, Kcepopuram, Me3opuram, KOMHaTHbIE paCTEHUS JIaHHBIX TPYIIL,
KOJUJICKIIH JKUBOTHBIX, OOUTAIOMINX B Pa3HBIX cpenax, repOdapuy W KOJUICKIMH PACTCHUHA W )KUBOTHBIX,
o0JafjaoIuX 4epTaMu MPHUCIOCOOJEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBHUH JKU3HHU, repbapuu u
KOJUIEKIIUM PACTEHUN U )KUBOTHBIX PA3IMUHBIX )KU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX, Y4aCTBYIOLIUX
B PA3JIMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTopHnasi pa6oTa «BrIsBIeHUE MPUCTIOCOOICHUI OPraHN3MOB K BIIUSTHUIO CBETAY.

JlaGopatopHas padora «BplsiBIIeHHE TPUCIIOCOOICHUH OPTaHU3MOB K BIUSHHUIO TEMIIEPaTypbI».

JlabopaTopHasi padoTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIANMA

DKOJIOTUYECKHE XapaKTepUCTHKH momyisinuu. [lomynsanus kak Owuosnormyeckas cuctema. Poib
HEOJHOPOAHOCTU Cpelibl, (hU3NYECKHX OapbepoB M OCOOEHHOCTEW OMOJOrMM BHJOB B (POPMHPOBAHUU
IIPOCTPAHCTBEHHON CTPYKTYpbl HOMyssiuii. OCHOBHBIE MOKAa3aTeNM MOMYJSIUU: YUCIEHHOCTD,
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IJIOTHOCTh, BO3PACTHAsi M IIOJIOBAas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMI POCTA, CMEPTHOCTD,
MUTpaIusl.

DKoJioruueckasi CTpykrypa nonyisuuu. OneHka YucAeHHOCTH MOMyJISIuy. J[MHaMuKa MOonyJIsaiuu 1
e perymsanusa. buotudeckuit nmoreHman nonyssiuuu. MoaenupoBanue NTMHAMHUKA MOMyssiiuu. Kpusbie
pocTa 4YMCIEHHOCTH mnomyisiuuu. KpuBble BbDKMBaHUS. Perynsius 4UCIEHHOCTH MNONYJALMMA: poib
(aKkTOpOB, 3aBHCAIIUX W HE 3aBHCAIIUX OT TUIOTHOCTH. DKOJIOTHYECKHE CTpareruu BHIOB (r- m K-
CTpaTerun).

[TonsiTrie 00 SKONOTMUYECKON HuUMIe BUAa. MecrooOuTaHue. MHOTOMEpHAsT MOJIENb 3KOJIOTUICCKOM
Huim J[x.M. Xarunncona. Pazmepsl skonorndeckor Humy. [loTreHnmansHas U peain30BaHHasl HULLIY.

Bun kak cucrema nomysnsiiiuii. Apeassl BUIOB. BUIIBI U UX )KU3HEHHBIE CTPATETUU. DKOJIOTHUECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIINI )KUBOTHBIX. brosiornueckue MHBa3MM 4yKEPOTHBIX BUJIOB.

JdeMoHcTpamun

[Toprper: Ix. Y. XatunHCOH.

Tabmumpl u  cxeMbl: «JKOJOTMYECKHE XapaKTepUCTHKU momynsauun», «lIpocTpancTBennas
CTPYKTypa MOMmyJsiun», «Bo3pacTHbie mupamMuabl NOMysiun», «CKOpOCTh 3aceleHus MOBEPXHOCTHU
3eMIIM pa3IMuYHbIMU OpraHu3MamMmu», «Mojens sxkonorudyeckoit Humu [x. Y. Xarunnconay.

ObopynoBanwue: repOapuu pacTCHUN, KOJJICKIIUN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOieHus ceMsH pacTeHUN K PacCeIeHUIO.

Tema 9. Jxos0rus coodmecTB. IKOJOrH4eCKHe CHCTEMBbI.

CooOmiectBa opranu3MoB. buoiieHos u ero cTpykrypa. CBsi3u Mexa1y OpraHu3Mamu B OMOIIEHO3E.

Okocucrema Kak OoTkpbiTas cucrema (A. /Dx. Tencnu). OyHKIMOHATBHBIE OJIOKM OPraHU3MOB B
HKOCHCTEME: MPOAYIICHThI, KOHCYMEHTBI, penyleHTsl. Tpodudeckue ypoBau. Tpoduueckre nemnu u ceTH.
AbGuotnueckue 0J10ku dKocucTeM. [109YBBI M WITBI B 3KOCHCTEMaX. KpyroBopoT BeIecTB M IOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE TOKa3aTeNu 3KOCUCTEMBbI. bruomacca u nmpoaykuus. DKOJOTUYECKUE MUPAMUJIBI YUCE,
OMOMAacChl U PHEPTHUM.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HampaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CcyKleccuu. [lepBuuHble U BTOPUYHBIE CYKIIECCHM M MX MPUYHUHBIL.
AHTpPOIIOTeHHBIC BO3JCHCTBUS Ha cykieccuu. KimmMakcHoe cooOmiectBo. buopaznooOpasue u moiaHoTa
KpyroBOpOTa BELIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBL. DKocucmembl 03Ep U peK. IKOCUCNEeMbL MOPell U OKeaHos. IKocucmembl
MYHOp, 1ec08, cmenelti, NyCmbviHb.

AHTpPONIOTEHHBIE SKOCUCTEMBI. ATpodKocHcTeMa. ATporieH03. Paznuuus Mex1y aHTPOIIOreHHBIMH 1
MIPUPOIHBIMHU SKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. loponackas ¢aopa u  ¢ayna.
CuHaHTpomnu3alusa ropojackoil ¢ayHbsl. buomornyeckoe M XO3SHCTBEHHOE 3HAUEHUE arpO3KOCHCTEM H
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBUI OpraHU3MOB B SKOcUCTeMax. Poib
KACKAOH020 3¢hghekma u 6uU008-30upuxamopos (Kiouesbix 6ud0s8) 8 (DYHKYUOHUPOBAHUU IKOCUCHIEM.
[lepeHoc sHepruM M BELIECTB MEXKAY CMEKHBIMU 53KOCHUCTEMaMHU. YCTOWYMBOCTh OpPraHU3MOB,
MOMYJISIIIMA ¥ SKOCUCTEM B YCJIOBUSX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmsl 8030eticmeus 3a2psA3HeHUll PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM, OpP2aAHU3MEHHOM,
NONYAAYUOHHOM U IKOCUCNEMHOM YPOBHAX, OCHOBbL IKONOSUUECKO20 HOPMUPOBAHUS AHMPONO2EHHO2O
8030eticmeus. MeTof0I0TUsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX IKOCHCTEM.

JdeMoHcTpauuu

[Toptpert: A. Ix. Tencnu.

Tabmuubpt u cxembl: «CTpykTypa OuHOIEHO3a», «IDKOCHCTEMa IIMPOKOIUCTBEHHOTO Jiecay,
«IKOocUcTEMa XBOMHOIO Jiecay, «DyHKIIMOHAIIbHBIE TPYIIIbI OPraHU3MOB B 3KocucreMe», «Kpyrosopor
BEIICCTB B JKOCUCTeMe», «llemm mnwuraHus (macTOWIIHAs, NETPUTHAS)», «IKOJIOTUYECKas MHpaMuia
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qrceny, «KoJIornyeckas nupaMmuaa Ouomaccoly, «IKOJIorHuyecKas nupaMmuaa sHepruny, «O0pa3zoBaHue
6omnota», «llepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca TOCIE TMOXapay, «IDKOCHCTEMa O3epay,
«ArponeHo3», «KpyroBopoT BeliecTB ¥ MOTOK YHEPTUH B arporieHo3e», «I[Ipumepsl ypboskocuctem.

Ob6opynoBanue: repOapuul pacTeHHUU, KOJUICKIIMM HACEKOMBIX, dydeia NTHIl U 3Bepei, repOapuu
KYJIbTYPHBIX U JUKOPACTYIUX PACTCHHI, aKBAPUYM KaK MOJIEIb 3KOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHne u onrcanue ypooIKOCHCTEMBDY).

JlabopaTopnasi pabdora «l/3ydyenue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX
KOCUCTEMAX).

JDKeKypeust «OKCKypcuss B TUNUYHBIA OuoreorneHo3 (B ayOpaBy, Oepe3HSK, €JIbHHMK, Ha
CYXOZOJBHBIN WM TOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKYpCUs B arpOIKOCUCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SICTBO).

Tema 10. Buocdepa — rinodanbHasi IKocucTeMa

buocdepa — obmennanerapHas o6onodyka 3emild, /i€ CYHIECTBYET WU CYIIECTBOBAJIa >KU3Hb.
PasButne mpencraBieHuii o Ouocdepe B Tpymax 3. 3iocca. Yuenue B. . Bepnauckoro o 6mocdepe.
Obnactu 6uocdeps! u e€ cocras. JKuBoe BelecTBO OMocqepsl U ero GyHKIUH.

3aKOHOMEPHOCTH  cymiecTBoBaHusS Ouocdepbl. OcobeHHOCTH Ouocdepbl Kak TII00ATBHOM
sKocucTeMbl. JluHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemecTB M OMOT€OXUMHUYECKHE
UKITEI (yriiepoaa, a3oTa). PUTMu4HOCTS siBieHuit B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o O6uome. OcHOBHBIE OMOMBI CyIIW: TYHIpa, XBOWHBIE Jeca,
CMEIlIaHHbIE U IIMPOKOJIUCTBEHHbIE JIECA, CTENH, CABAHHBI, IIYCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPbSI.
Knumat, pacTUTEeNnbHBINH U )KMBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa W (YHKOHS JKHUBBIX CHCTEM, OIIEHKa HX PECYpCHOrO MOTEHIHala W OHOoc(hepHBIX
GbyHKIUi.

JdemMoHcTpanuu

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

Tabmuier u cxemsr: «I'eochepnr 3emumy», «KpyroBopot azora B npupoae», «KKpyrosopot yriepoaa B
npupoae», «Kpyrosopot kuciopoga B npupoje», «KpyroBopot Bojbl B mpupojie», «OCHOBHbIE OHOMBI
cymun», «Kmumaruueckue — mosica  3emnm», «Tynmpa»,  «Tairay, «CMemaHHBI  Jecy,
«IupoxonucTBeHHbIH Jecy, «Ctenby, «CaBanHay, «[lyctoiuay, « Tponuueckuii gecy.

OobopynoBanwue: repOapuu pacTCHUN Pa3HBIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk M OKpYsKawOIIas cpeaa

DKOJIOTUYECKHE KPU3HMChI M WX TNpHYMHBL. Bo3xelicTBue dvenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AyImIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHuUe BOAHOW cpeabl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymienue nouBbl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue knumara.

AHTpPOIIOTEHHOE BO3JCHCTBHE HA PACTUTEIbHBIA M KUBOTHBIM Mup. OXpaHa pacTUTENBHOTO H
KUBOTHOrO Mupa. OCHOBHbIE NPUHIUIBI OXpaHbl Hpupojsl. KpacHble kHuru. Oco0o oxpaHseMble
npupoanbie Teppuropuu (OOIIT). borannueckue caabl 1 300JI0THUECKUE TAPKH.

OcCHOBHbIE TNPUHIUIBl YCTOWYMBOILO pa3BUTHS YEJIOBEUECTBA U NPUpOJbl. ParmoHanbHOE
MIPUPOJONOIB30BaHNE M COXpaHEHHE OMOJIOTHYecKoro pazHooOpazus 3emin. OOIIHe 3aKOHOMEPHOCTH
IJI00AJBHBIX HKOJIOTMYECKUX KpU3UcoB. (OCOOEHHOCTH COBPEMEHHOIO KpU3HMCAa M €ro BEpOSTHBIE
MOCIIEICTBUSI.

Pa3BuTHe METOAOB MOHUTOPMHIA pa3BUTHUS OMNACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemmvie
uccre0osanuss nepexooa K pecypcocbepezaioueli U KOHKYpeHmocnocoonou snepeemuxe. buonozuueckoe
pasHoobpasue u buopecypcel. Hayuonanvuvie ungopmayuontsle cucmemvl, obecneuusaroujue 00Cmyn K
uHgopmayuu no cOCMoAHUI0 0OMOeIbHLIX 8U008 U IKocucmem. OCHOBbL dIKOpeaburumayuy IKOCUcmem u
cnoco606 60pvbbI ¢ buonospedcoeHuaMU. PeKoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdeMoHcTpamun

Tabmuuper u cxembl: «3arps3HeHHEe aTMocdepbl», «3arps3HeHue Tuapocheps», «3arps3HEHnE
nouBb», «llapHukoBbiii 3hdexT», «Ocobo oxpaHseMble NPUPOAHBIE TeppUTOpUM», «Moaenu
YIPABIEMOT0 MUPay.
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Ob6opynoBanue: ¢dotorpaduu OXpaHSIEeMbIX pacTeHHIl U >KUBOTHBIX KpacHoii kuHuru Poccuiickoit
®enepaunn, KpacHON KHUTH peruoHa.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOI'PAMMBI 110 BUOJIOTHHA HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pPe3yJIbTaTaM OCBOCHHS OOYYaIONUMUCS MPOrpaMMm
CpeaHero odmiero 0opa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIC U MPEIMETHBIE.

B cTpyKType TMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHH BBIACIICHBI CIIEAYIONINE
COCTaBJISIFOLIME: OCO3HAHNUE OOYYAIOIIMMHUCA POCCHUMCKON TPayKIAHCKOW MIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOTIPEACTICHHIO, Haluyue Momusayuy K 00ydeHuIo OMOJIOTHH,
yenenanpasiieHHoe pazeumue BHYTPEHHHX yOEXICHWM JIMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAJUIHUNA Pa3sBUTHA OWOJOTHYECKOTO 3HAHUSA, 2OMOBHOCMb U  CHOCOOHOCMb
oOyJaroluxcsi PyKOBOJACTBOBAaThCS B CBOEH JIEATEIHHOCTH IIEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMH,
MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHUs, HAIUYUe NPABOCO3HANUSA FIKOTIOTUIECKON KYIbTYPHI,
CcnocobHoCmu cmasumy 1IN U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE PE3yIbTAThl OCBOCHUS MPOTPAMMBI 110 OWOJIOTUH JOCTHTAIOTCS B €AMHCTBE yUEOHOU U
BOCIIUTATEIbHON AESITEIIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUNCKUMU COLIMOKYJIbTYPHBIMH,
HUCTOPUYCCKUMH U JTYXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSMH, MPHHITHIMH B OOINECTBE MpaBUIAMH H
HOpPMaMH TOBEACHUS U CIIOCOOCTBYIOT MpOIlecCaM CaMOINO3HAHMs, CAMOBOCIHUTAHUS U CaMOpPa3BUTHS,
pa3BUTHS BHYTPEHHEH MO3ULMU JIMYHOCTH, MAaTPUOTU3Ma M YBAXXKEHHUS K 3aKOHY M IPaBOIOPSIKY,
YeNOBEKY Tpy/la U CTaplIeMy OKOJIEHHUIO, B3AUMHOTO YBaXXEHHS, OEPEKHOTO OTHOLIEHUS K KYJIbTYPHOMY
HacjIeAUl0 W TPAJULMsIM MHOTIOHAIMOHAIBHOTO Hapoaa Poccuiickorn ®enepanuu, mnpupone H
OKpY’Karolleu cpene.

JlmuHOCTHBIE pE3yNbTaThl OCBOEHHsI ydeOHOro mnpeamera «buomorus» MOMKHBI OTpaxarb
TOTOBHOCTb U CIIOCOOHOCTH 00yYaIoLMXcs PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIIHEH
JUYHOCTH,  CHUCTEMON  IICHHOCTHBIX  OpPHUEHTAllU{, TIO3UTUBHBIX  BHYTPEHHUX  YOCKICHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM [EHHOCTSAM POCCHUHCKOrO OOIIEeCcTBa, PACIIUPEHHE KUZHEHHOTO
ONbITa U ONbITA JAEATEILHOCTH B IPOLECCE pealHu3aliid OCHOBHBIX HAINpPABICHUM BOCHUTATEIbHOU
NEeSATEIbHOCTH, B TOM YUCJIE B YAaCTHU:

1) rpaskaaHCcKOro BOCIUTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKON MO3ULKK OOy4aromerocss Kak aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHA POCCUIICKOro 00I1eCcTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U MTPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW AEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX M MO3HABATEIbHBIX 33/1a4, BHIITOJHEHUU OHOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEAEISATH COOCTBEHHYIO O3HIIMIO IO OTHOIICHHIO K SIBIICHHSIM COBPEMEHHOM KU3HU
1 OOBICHATE €€;

YMEHHE YUYUTHIBATh B CBOMX JIEHCTBHSIX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBHS JIFOICH
C pa3HBIMU YOEXKJICHUSMH, KyIbTYPHBIMU LIEHHOCTSIMHA U COLIMATIbHBIM MOJIOXKEHUEM;

TOTOBHOCTB K COTPYTHHYECTBY B IPOIIECCE COBMECTHOTO BHIMIOJIHEHUS YI€OHBIX, TO3HABATEIBHBIX U
UCCIIEIOBATENIbCKUX 3aJ]lad, YBAXXUTEIBHOTO OTHOIICHHS K MHEHHIO OIMOHEHTOB IPH OOCYKICHUH
CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOIO COMIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAapPHOU U BOJOHTEPCKOU JIE€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTH POCCUICKON TpakJaHCKON MACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH Nepe PoMHON, rOpAOCTH 3a CBOM Kpaii, CBOXO PoJMHYy, CBOU A3BIK U
KYJbTYpY, IPOLUIOE U HACTOSIIIEe MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K IPUPOJHOMY HACJIEINIO U MaMATHUKAM MPUPObI, JOCTHKEHUSIM Poccun
B HAayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;
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CIOCOOHOCTh OIICHMBATh BKJIAJ POCCUNWCKHX YYEHBIX B CTAHOBJCHHE U pa3BUTHE OWOJIOTHH,
MMOHVMAaHMS 3HAYCHUs OMOJIOTHH B IMO3HAHWUU 3aKOHOB MPHUPOBI, B JKU3HH YEIIOBEKA U COBPEMEHHOTO
00111eCTBA;

uaeliHas yoeXIEHHOCTh, TOTOBHOCTh K CIYXEHHIO H 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3@ €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HaHUE TYXOBHBIX [IEHHOCTEH POCCUIICKOr0o HapoIa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OILIGHHWBAaTh CUTYallMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS, OPUEHTUPYSICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

OCO3HAaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTEISIM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSTHS LIGHHOCTEW CeMENHOM ®KU3HU B COOTBETCTBHUH C TPAIULIUsIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOT'O U TEXHHUYECKOTO TBOPUYECTBA,
criopTa, TpyAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHKUE SYMOLIMOHAIIBHOTO BO3ACMCTBHS )KUBOM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBJISATH KadyecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usnueckoro BocnuTaHusA, (GOPMHPOBAHHMS KYJIbTYPbl 310POBbS W IMOLHMOHAJIBLHOIO
0J1aronoyyus:

NMOHMMAaHWE W peanu3alus 3J0pOBOro M 0e30macHoro oOpasza JKM3HM (370pOBOE IHTaHHE,
COONIOICHHE TUTMEHUYECKHX NPaBWJI M HOPM, COANaHCUPOBAHHBIM pPEXUM 3aHATUH M OTAbIXA,
peryisipHasi pu3HUYECKash aKTUBHOCTH), OCPEKHOTO, OTBETCTBEHHOTO W KOMIICTCHTHOTO OTHOIICHUS K
CcOOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

MOHMMAHHWE I[ICHHOCTH TMPAaBHJ WHAWBUIYAIBHOTO W KOJUICKTHBHOTO O€301aCHOTO TIOBEICHUS B
CUTYaIUSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TIOCTICJICTBUI U HETPHUSATHUS BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aTKOTOJISI, HAPKOTUKOB,
KypeHHUs);

6) Tpy10BOr0 BOCIIMTAHUS

TOTOBHOCTD K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYya0Jto0ue;

TOTOBHOCTh K aKTHBHOH JICSATCILHOCTH TEXHOJOTWYCCKOW ¥ COLMAIbHOW HAIPABJICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IJIAHUPOBATH U CAMOCTOSITEILHO BBIIOIHSITH TAKYIO JESTEbHOCTD;

MHTEpEC K Pa3NUIHbIM chepaM npodhecCHOHATLHON JesITeIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOD Oyaymiel mpodeccuu U pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSKEHUU BCEH KHU3HH;

7) 3K0J10TMYECKOr0 BOCTIMTAHMS:

HKOJIOTHYECKH 1IEIeco00pa3Hoe OTHOMICHUE K MPUPOJIE KaK HCTOUHUKY JKM3HU Ha 3emJie, OCHOBE €&
CYLIECTBOBAHMS;

MOBBIIICHUE YPOBHS KOJIOTHYECKOW KYIbTYPHI: IPHOOPETEHUE ONBITA TUNIAHUPOBAHUS TTOCTYITKOB H
OLIEHKH MX BO3MO>KHBIX MOCIEACTBUM ISl OKPYXKAIOILIEH Cpebl;

OCO3HAHME TI00ATFHOTO XapaKTepa SKOJIOTHIECKUX MPOOIeM H IyTel UX PELICHHUS;

CIOCOOHOCTh HCIIOJIB30BaTh NpHOOpeTacMble MpPU H3yYEHUU OUOJIOTMM 3HAHHUS W YMEHUs MpuU
pemieHnH MpoOJieM, CBA3aHHBIX C pAalMOHAIBHBIM HPUPOAONOIB30BaHUEM (COOIIOAEHUE TpaBUII
MOBE/ICHUA B TMPUPOJIE, HAMPABJICHHBIX HAa COXpPAHEHHE PABHOBECHSI B DKOCHCTEMaX, OXpaHy BHU[IOB,
IKocUCTEeM, Orochepsl);

aKTUBHOE HEMPUSTHE [EHCTBUM, MPUHOCSIIUX Bpel OKpY)KAIOIIEH MNpUPOTHON cpene, yMeHue
MPOTHO3MPOBATh HEOJIATONMPHUATHBIE ASKOJOTHYECKUE ITOCICACTBUS MPEANPUHUMACMBIX JICUCTBHIA H
MPeI0TBPALIATh UX;
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HaJIM4YUEe Pa3BUTOTO 3KOJOTUUYECKOTO MBIILICHUS, IKOJIOTUYECKON KYIbTYPhI, OMBITA JACSITEIbHOCTH
3KOJIOI‘I/I‘-I€CKOI>'I HaHpaBJIeHHOCTI/I, YMGHI/IFI pYKOBOZ[CTBOBaTI)CFI nMHN B HO3HaBaT€HBHOfI,
KOMMYHHKATUBHOM M COLIMAJIbHOW MPAKTUKE, TOTOBHOCTU K YYaCTUIO B MPAKTHUECKON NEATEILHOCTH
9KOJIOTUYECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKU
1 OOILIECTBEHHOW MPaKTUKHU, OCHOBAHHOTO Ha JMAJIOre KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeCTa B IIOJIUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YMTATENBCKOW KYIBTYpPBl KaK CPEJCTBA B3aUMOJICHCTBUS MEXKIY
JIOAbMHA U ITIO3HAHUA ana,

MOHUMaHHE crenupuku OUONOTMM KaK HayKH, OCO3HaHHsS €€ poilu B (HOPMUPOBAHHUH
palMOHAIILHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUpPE
KaK O €IMHCTBE MMPUPOJIbI, YeJIOBEKa U 00IEeCTBa, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH
po0JIeM COXPaHCHHMSI PUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMM JJiIi COBPEMEHHOW IHMBWJIM3ALMH: 00ECHEUYeHHUs] HOBOTO
ypOBHH pa3BI/ITI/I$[ MCAUIIMHBI, CO3JaHUC HepCHeKTI/IBHI)IX 6I/IOT€XHOJ'IOI‘I/H>'I, CHOCO6HBIX pGHIaTI)
pecypcHbie MpoOIeMbl Pa3BUTHSL YEIOBEUYECTBA, MOUCKA IMyTEH BBIXOAA U3 TNI0OATBHBIX HKOJIOTHYECKUX
npobyiieM W oOecredeHus Nepexojla K YCTOWYMBOMY pPa3BHUTHIO, PAMMOHAIBHOMY HCIOJIE30BAHUIO
MPUPOIHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTUYECKUX 3HAHHUH B IENSX MOBBIIMICHHUS OOIIEH KyJIbTYpPHI,
€CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4acTH (YHKIMOHAIBHOM TPaMOTHOCTH
oOyuaromuxcsi, GopMHPYyEeMOi P U3YICHUH OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCIIOJIB30BATh HOJIy‘-IaeMI)IG 3HAHUA JId aHaJInu3a Hu O6’I)$ICH€HI/I$[ $[BJ'I€HI/H>'I Oprn(anmero MI/Ipa nu
MPOUCXOJIIMX B HEM M3MEHEHHUH, YMEHHE [1elaTb OOOCHOBAaHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX
q)aKTOB U UMCHOIIUXCA JAaHHBIX C IICJIBIO HOJIyquI/IH [[OCTOBepHI)IX BBIBO1OB,

CIIOCOOHOCTh CaMOCTOSITEJIPHO HCIIOJIB30BaTh OMOJOTHYECKHE 3HAHUS IS pelIeHUs MpodiieM B
peaJII)HI)IX JKN3HCHHBIX chyaum{x;

OCO3HAHWE [EHHOCTH HAyYHOW JeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
I/ICCJIGZ[OBaTeJH)CKYIO NCATCIIBHOCTD I/IHZ[I/IBI/II[yaJII)HO U B rpynne;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K aKTHUBHOMY
HOJIyT-IeHI/IIO HOBBIX 3HaHI/If/'I 110 6I/IOJIOFI/II/I B COOTBETCTBUH C ) KU3HCHHBIMHU HOTp€6HOCTHMI/I.

METAINIPEJMETHBIE PE3YJIbTATDBI

MeramnpeaMeTHbIe pe3ylIbTaThl OCBOCHUSI yU4eOHOro npenmera «bHosorusy BKIIOYAIOT: 3HAYUMBIC
st (OPMHPOBAHUS  MHPOBO33PEHHUS]  OOYYAIOLIMXCS — MEKAUCHUIUTHHAPHBIE — (MEKIPEIMETHbIC)
OOIIeHAYYHBIC TOHATHS, OTPAXKAIOIIUE IEIOCTHOCTh HAYYHOH KapTHHBI MHpa M CIEHU(PUKY METOJIOB
MO3HAHUS, MCHOJIB3YEeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIHs, SBJICHHE, MPOLECC, CUCTEMA,
HAy4HBIA (aKT, TPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HMCCIICJOBaHUE, HAOIIOJICHHE,
U3MEpeHHe, OKCIIEPUMEHT U JApYrue); YHHBepcajbHble y4yeOHbIe JeiicTBHs ([IO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PETYJISATHBHBIE), oOecrieunBaromue GopMupoBanue (GpyHKIIMOHAIBHOW IPaMOTHOCTH
U COLHUAJIBHOW KOMIIETCHIIMH OOYYaIOIIUXCs; CIOCOOHOCTh OOYYarOUIMXCsl HCIOJIb30BaTh OCBOCHHBIC
MCKIUCHUIINIMHAPHBIC, MHUPOBO33PCHYCCKHUEC 3HAHWA W YHUBCPCAJIBHLIC yq€6HI)I€ HeﬁCTBHH B
[03HABATEIBHOU U COILMAIBHOM MPaKTHKE.

B pesynbrare m3ydeHus OMOJOTHHM Ha YpOBHE CpeaHero obmiero oOpa3oBaHUsl y 00ydaromerocs
OyayT cGhOpMHpOBaHbI IO3HABATEIbHBIC YHUBEPCAIbHBIC Y4eOHbIC JEUCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCAJIbHbIE Y4eOHbBIE JEeHCTBUS, PETYISTHBHBIC YHUBEpCaJIbHBIC ydeOHBbIC IEHCTBHS, COBMECTHAs
AESATEIBHOCTb.
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MertanpeaMeTHbIe pe3ysibTaThl OCBOSHHSI IPOTPaMMbI CPEAHEr0 OO0mEero o0pa30BaHUs IOJKHBI
OTpaXkaTh:

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSTENILHO (hOPMYJTMPOBATH U aKTYAJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh IPU OCBOCHUW 3HAHWW MPUEMBI JIOTUYSCKOTO MBIIUICHUS (aHAJM3a, CHHTE3a,
CpaBHEHUs, Ki1acCH(pHUKAIMH, 0000IIECHHs), pAaCKPBIBATh CMBICI OMOJIOTMYECKUX TOHITHH (BBIICIATH MX
XapaKTepHbIC IPU3HAKHU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHSIMHU );

OIIPENENIATh LIEIH JIESTSILHOCTH, 3ajiaBasi MMapaMeTpbl U KPUTEPHUH HMX JOCTHXKECHUS, COOTHOCUTh
PE3YIBTATHI ISATSIIBHOCTH C ITOCTABIICHHBIMHE 1IEIISIMHU;

UCIIO0JIb30BaTh OMOJIOTUYECKUE TIOHATHS JIsi OOBSICHEHUS! (PaKTOB U SIBJICHHUI KHUBOW TIPUPOJIBI,

CTPOUTH JIOTUYECKHE pacCCYyXICHUS (WHIYKTUBHBIC, JCIyKTUBHBIC, 10 AQHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pAcCMaTPUBAEMBIX SBJICHUSX, (OPMYJIMPOBATH BBIBOJBI U
3aKJTFOYCHUS;

MPUMEHSTh CXEMHO-MO/ICIIbHBIC CPEJICTBA ISl IPEJCTABICHUS CYIIECTBCHHBIX CBS3EH U OTHOLICHHIN
B U3yYaeMbIX OHMOJOTHMYECKHX OOBEKTaX, a TaKXKe IPOTUBOPEYUN pA3HOTO pOJA, BBISABICHHBIX B
pa3IMYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;

pa3pabarhiBaTh IUTAH PEIICHHS] TPOOJIEMbI C yYETOM aHaJM3a UMEIONIMXCS MATePHAIBHBIX H
HEMaTepHaJIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBBI B JICATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3yJbTATOB IICNISIM, OIICHUBATH
PHCKH MTOCIICICTBUH I TEILHOCTH,

KOOPJIMHUPOBAaTh W  BBIIOJHATH pabOTy B  YCIOBUSX  PEATbHOTO, BUPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBINLICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJICM.

2) 6a30BbIe HCCIEN0BATEIbCKHE HeHCTBHS:

BIIQJICTh HABBIKAMU  y4eOHO-HCCIICIOBATCIILCKOH W TPOSKTHOW  JIEATEIHHOCTH, HaBBIKAMH
paspelnieHus npodseM, ClIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY METOJOB PEIICHUS
MPAKTUYECKHUX 33J1a4, TPUMEHCHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIb30BATh PA3JIUNYHBIC BHIIBI JEATCILHOCTH 10 TIOJIYYCHUIO HOBOT'O 3HAHUS, €T0 MHTEPIPETAIIHH,
MpeoOpa3OBaHUI0 M TPUMEHEHUIO B YYEOHBIX CHUTYyalHsX, B TOM YHCJIC TPHU CO3JAaHUM YICOHBIX H
COIIMAJIBHBIX IPOCKTOB;

dbopMUpOBAaTh HAYYHBI THI MBIIUICHUS, BJIQJETh HAYYHOW TEPMHUHOJOTHEH, KIFOYCBBIMU
MOHATUSIMU U METOAMHU;

CTaBUTHh M (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4M B 00Pa30BATEIBLHON JIEATEIPHOCTH M KU3HEHHBIX
CUTYaIIUsX;

BBISIBJISTh TPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJIM3MPOBATh 3a7ady, BBIABUTATH THIOTE3y €€
pellieHHsI, HAaXOIWTh apTyMEHTHI JJIsl JOKa3aTelbCTBA CBOMX YTBEPXKICHHI, 3aJaBaTh MapameTpbl U
KPUTEPUHU PEIICHUS;

AHAJIM3UPOBATh IOJIyYCHHBIC B XOJI€ PCUICHUs 3aJaud pPe3yJIbTaThl, KPUTUYECKH OIICHUBATh HMX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IICJICHANPABICHHBIA TOUCK TIEPEHOCa CPEICTB H  CHOCOOOB JICHUCTBUSA B
PO ECCUOHATIBHYIO CPEY;

YMETh MIEPEHOCUTD 3HAHUS B MTO3HABATEIIBHYIO U MIPAKTHUYECKYIO 00JIaCTH )KU3HEACITCITLHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIaCTEH;

BBIBUTATh HOBBIC WJICH, MpEJIaraTh OPUTHHAIBHBIC IMOAXO]BI M PEIICHUS, CTABHTH MPOOJIEMBI H
3aJ]auu, JIOMYCKAIOIINE alTbTCPHATHBHBIC PCIICHHUS.

3) padora ¢ unpopmaumeii:

OPHCHTUPOBATHCS B PA3IMYHBIX MCTOUYHUKAX HH(POpPMAIUMU (TEKCTEe y4eOHOro MOCOOMs, HaydyHO-
MOMYJISIPHOM JTUTEpaType, OMOIIOTUYCCKUX CIIOBAPSAX W CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
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WuTepHere), aHanM3UpoBaTh MHPOPMALUIO PA3JIMYHBIX BUAOB U (OPM MpPEICTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

(GbopMyIMpOBaTh 3aNPOCHl U MPUMEHSTh Pa3IMUHbIe METO/bI IPU MOUCKE U 0TOOpE OMOIOTHYECKOM
nHbopManny, HeOOXOIMMOH [Tt BBITIOTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  MCHOJB30BaHMA  MHPOPMALMOHHO-KOMMYHUKATHBHBIX  TEXHOJOIHH,
COBEPILIECHCTBOBATH KYJIbTYPY AKTUBHOI'O HCIIOJIB30BAHUSI PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAJbHYI (OpPMY INpeacTaBie€HUs OMOJOrMUEcKoW HHpopMalnuu
(cxemsl, rpaduKH, TMarpaMMBbl, TAOJIHUIIBI, PUCYHKH U APYToe);

UCIOJIb30BaTh HAay4YHBIN S3bIK B KAUEeCTBE CPEICTBA MpHU pabore ¢ OMOIOruyeckoi MHpOpMalMen:
NPUMEHSATh XUMHUYECKHE, (PU3NYECKHEe U MaTeMaTHYECKUe 3HAKH U CHMBOJIBI, (popMyiiel, abOpeBuaTypy,
HOMEHKJIaTypy, UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJIATHOCTH;

BJIaJIETh HABBIKAMU pACIO3HABAaHUS W 3aIIUTHl MH(pOpMAIMH, WHPOPMAIMOHHONW O0e30IacHOCTH
JUYHOCTH.

OgBiajeHne yHMBePCAJIbHBIMH KOMMYHHMKATUBHBIMH A€ CTBUSIMU:

1) oOmienue:

OCYILIECTBIISATh KOMMYHHKallMd BO BceX cepax >KU3HHM, aKTUBHO Y4acTBOBAaThb B JUAJIOre WU
JMCKYCCHM IO CYLIECTBY OOCYXJIaeMOM TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKA3bIBATh CYXKIECHUS
OTHOCHTEJILHO BBIIIOJIHEHMSI IIPEIaraéMoOy 3aJa4v, YYUThIBATh MHTEPECHl U COIVIACOBAHHOCTH MO3ULIUN
APYTUX YYaCTHUKOB JHAJIOra WIN AUCKYCCHH);

pacrio3HaBaTh HeBepOaIbHBIE CpEICTBA OOIIEHUS, MOHMMATh 3HAYEHHWE COLHUAIBHBIX 3HAKOB,
IPENOChIIIOK BO3HUKHOBEHUS KOH(QIMKTHBIX CHUTyallud, yMeTb CMsAryaTb KOH(JIMKTBI M BECTH
IIEPETOBOPBI;

BJaJIeTh PA3IUYHBIMU CllOcOOaMU OOLIEHHS M B3aMMOJAEUCTBUS, MOHUMATh HaMEpPEHUs APYrux
JIO/ICH, TIPOSIBIISATh YBAXKUTEIBHOE OTHOIIEHUE K COOECeHUKY M B KOPPEKTHOH (popme dhopmMyanpoBaTh
CBOM BO3PaXKCHMUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHMS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMecTHad AesiTeJIbHOCTh:

MOHUMATh M HCIIOJIb30BaTh MPEHMYILIECTBA KOMAHIHONH M MHIMBUAYAIbHOW pabOTHI NpU PELICHUN
Ouosiorndyeckoil mpoOieMpl, OOOCHOBBIBaTH HEOOXOJUMOCTb INPUMEHEHUS TIPYHIOBBIX (HopM
B3aMMOJICHCTBHS MIPH PELICHUN Y4eOHOI 3aauu;

BbIOMpPAaTh TEMaTHMKy M METOAbl COBMECTHBIX JeHCTBMH ¢ Yy4y&€TOM OOLIMX MHTEPECOB U
BO3MOKHOCTEH KaKJI0TO WICHA KOJUIEKTUBA;

IIPUHUMATD LIEIH COBMECTHON AESATEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH ACUCTBUS IO €€
JNOCTH)KCHMIO: COCTaBIIATh IUIAH JCHCTBUM, pacupeneisiaTb pojaud ¢ Y4ETOM MHEHHM YYaCTHHKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOH paldoThI;

OLICHMBATh KAuye€CTBO CBOET0 BKJIAJa W KaXJON0 y4YaCTHUKAa KOMaH/Ibl B OOLIMI pe3ynbTaTr Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IIPOEKTHI, OLEHUBATh MAECU C IIO3UIUH HOBU3HBL, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIAATh ITO3UTHBHOE CTPATErM4YECKOE IIOBEICHHME B PA3NIMYHBIX CHUTYyalUsAX, IPOSBILITH
TBOPYECTBO U BOOOpakeHUe, ObITh MHUIIUATHBHBIM.

OBiajeHne YHMBEPCAJIbHBIMH Pery/JsiTUBHBIMU AeiiCTBUSMM:

1) camoopranu3amnus:

WCIOJIH30BaTh OMOJIOTUYECKHE 3HAHMS JUIS BBISBICHUS NMPOOJIEM M HMX pEIICHUS B JKU3HEHHBIX U
Y4EOHBIX CUTYyalLlUsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1IE€JIEBBIE M CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBHSIX
Y TIOCTYTIKAaX 10 OTHOLLIEHUIO K KUBOU IIPUPOAE, CBOEMY 3I0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO JIESTEILHOCTD, BBISABISATH MPOOJIEMBI, CTaBUTh U
(dbopMynMpoBaTh COOCTBEHHBIE 3a7]a4ll B 00pa30BaATEIbHOM JEITEIbHOCTH U )KU3HEHHBIX CUTYAIUX;
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CaMOCTOSITENIbHO COCTaBISATh IUIAH pEUICHUS NpoOJieMbl C Y4ETOM HMMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H MPEIIOYTCHUH;

JaBaTh OLEHKY HOBBIM CUTYaLIHsIM;

pacipsaTh paMKH1 yueOHOro NpeaAMeTa Ha OCHOBE JINYHBIX NPEANIOYTEHU;

JIeNlaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OIICHUBATH MPUOOPETEHHBIH OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO M MPOSBICHUIO MIMPOKOW APYAMUIIMH B Pa3HBIX 00JACTIX 3HAHMIA,
MMOCTOSTHHO TOBBIMIATH CBOW 00pa30BaTEIIbHBIN U KYJIbTYPHBIA YPOBCHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTD, OLIEHUBATH COOTBETCTBUE
pEe3yIbTaTOB LIENSIM;

BJIa/ICTh HAaBBIKAMU I[103HABATENbHONM pEQIIEKCUM KaK OCO3HAHMS COBEPLIAEMBIX JCHCTBUI U
MBICITUTENIBHBIX TPOIECCOB, MX PE3yJIbTaTOB U OCHOBAHHM, HCMIOJb30BaTh MPUEMBI pedIeKCUu Ui
OLIEHKH CUTYalllH, BEIOOpA BEPHOT'O PEIICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPHU AHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsiTHe ce0s U APYrHUX:

MPUHUMATH ce0s, TOHUMAsi CBOM HEAOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIU3€E PE3YIbTAaTOB ACSITEIbHOCTH;

IIPU3HABaTh CBOE MPaBO U IIPABO APYTUX HA OMIUOKHU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOr0 YeJIOBEKA.

MHNPEAMETHBIE PE3YJIbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUSI COIepKaHMsl yueOHOTro npeamera «buonorus» Ha yriyonéHHOM
YpOBHE OpPHEHTHUPOBAaHBI Ha oOecreueHue NPOoPUIBLHOrO 00ydeHHsI oOydaromuxcs Owuonoruu. OHU
BKIIIOUAIOT: crneruduieckre sl OHMOJNIOTUM Hay4HbIE 3HAHUS, YMEHUS M CHOCOOBI JAEWCTBUN IO
OCBOCHUIO, MHTEPIPETAIMU U TPeoOpa30OBaHUIO 3HAHWH, BHIBI JCATCILHOCTH IO TOJNYyYEHHUIO HOBBIX
3HAHUW U MX TPUMEHEHUIO B DPA3IMYHBIX y4EOHBIX, a TAKKE€ B PEATbHBIX KU3HEHHBIX CHUTYaIUsX.
[IpeameTHBIC pe3ynbTaThl MPEACTABICHBI 110 TOJaM U3YUYCHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHUS y4yeOHOro mnpeamera «buonorus» B 10 Kaacce NOTKHBI
OTpaxaTh:

c(OpPMUPOBAHHOCTh 3HAHHK O MecTeé M PO OHUOJOTHMH B CHUCTEME eCTECTBEHHBIX HayK, B
(OpMUPOBaHHH E€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B TMO3HAHUM 3aKOHOB NPHPOJLI U PEIICHHH
mpo0JieM palMOHaIBLHOTO MPUPOJOINONb30BAHMS, O BKIAJE POCCHICKUX M 3apyOCKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BIIQJICHUE CHUCTEMOW OMOJOTMUECKMX 3HAHWUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolIne
OMOJIOTUYECKHEe TEPMUHBI W TOHATHS (KHW3HB, KIETKA, OpraHu3M, MeETadoJM3M, TOMEOCTa3,
CaMOpETyJISILIMsI, CaMOBOCIPOU3BEIEHUE, HACIEICTBEHHOCTh, HM3MEHUYMBOCTh, POCT M PAa3BUTHE),
ounonorndeckue teopuu (kimerounas teopust T. IlIBamma, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HacienctBeHHocTH T. Moprana), yuenuss (H. M. BaBunoBa — o meHTpax MHOrooo0pasus u
MIPOUCXOXKACHHUS KYJIbTYPHBIX PACTCHHIA), 3aKOHBI (eAMHOOOpa3usi TOTOMKOB TIEPBOTO TOKOJICHHUS,
pacuieruieHusi, YUCTOThl raMeT, HE3aBUCUMOIO HaciieqoBaHusa I'. MeHzensi, TOMOJOTHYECKUX pAJIOB B
HacyencTBeHHoM n3menunsocty H. M. BaBunosa), npuHIune! (KOMIUIEMEHTAPHOCTH);

BIIQJICHHE OCHOBHBIMM METOJaMH HAyYHOTO I[I03HAHUS, HCIOJIB3YEeMbIX B OHOIOTHYECKUX
HCCIICIOBAHUSX KUBBIX OOBEKTOB (OMMCAHKUE, N3MEPCHHE, HAOII0ICHUE, SKCIICPUMEHT);

YMEHUE BBIIEIATHh CYIIECTBEHHbIE IPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT U IYKAPUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTraHMU3MOB, B TOM 4YHCle OakTepuil, TpuOOB, paCTeHUN, KUBOTHBIX
U 4eJI0OBEKa, CTPOCHHUS OPraHOB M CHUCTEM OpPraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKa, IPOLIECCOB
KU3ZHEICATCIIbHOCTH, MPOTEKAIOIIMX B OpraHM3Max PacTeHHH, )KUBOTHBIX W YEJIOBEKa, OMOJIOTMYECKUX
MPOIIECCOB: OOMEHa BeIIeCTB (METabOJM3M), TPEBPAIICHHUS SHEPIHH, OpPOXKEHUS, aBTOTPOPHOTO H
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reTepoTpoHOro TUMOB MNUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeW03a, TramMeTOoreHesa,
AMOpHUOTEHe3a, TTOCTAMOPHOHAIILHOTO PA3BUTHS, PA3MHOXKCHUS, HHIUBUIYATHFHOTO Pa3BUTHSI OPTaHU3MA
(oHTOrEHe3a), B3aUMOJICHCTBHUS T€HOB, T€TEPO3HCca, UCKYCCTBEHHOT'O 0TOO0pa;

YMEHHUE YCTAHABIIMBATH B3aWMOCBSI3H MEXKIy OPraHOMJAMHU KJICTKH U HX (PYHKIHMSIMH, CTPOCHHEM
KJIETOK pa3HbIX TKaHEed M UX (PYHKIMSIMH, MEXIy OpraHaMd M CHCTEMaMH OPraHoB Yy pacTeHUH,
KUBOTHBIX M YEJIOBEKA M X (DYHKIUSAMHU, MEXKTy CACTEMaMH OPTaHOB M UX (DYHKIUSIMH, MEXITy dTarlaMu
oOMeHa BeEIIeCTB, JTalaMHM KIETOYHOTO [MKJIA U JKU3HEHHBIX LHKIOB OPraHHU3MOB, JTalaMu
AMOPHUOHAILHOTO PA3BUTHSI, TCHOTUTIOM U (DEHOTHIIOM, PECHOTUTIOM U (haKTOpPAMH CPEIbl OOUTAHHS,;

YMEHHE BBISBIISTH OTIIMYUTENbHbIE TPU3HAKU JKUBBIX CUCTEM, B TOM YHCJIE PACTEHUI, )KUBOTHBIX U
YeJI0BEKa;

YMEHHE HCIIOJNb30BaTh COOTBETCTBYIOLIME AapTyMEHTBHI, OHOJIOTUYECKYI0 TEPMHUHOIIOTUIO H
CUMBOJIUKY JIJISl JJOKA3aTeIIbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMATUYCCKUX TPYIITI,

YMEHHE pellaTh OHOJOTUYECKHE 3a/ayd, BBISBISATh PUYUHHO-CIEICTBEHHBIE CBA3H MEXKIY
HCCIIeTyeMbIMU OMOJIOTUYCCKHMH MPOIIECCAMU U SBJICHUSMH, JISIAaTh BHIBOIBI U TIPOTHO3HI HA OCHOBAHHH
MOJIy4YEHHBIX Pe3yJbTaTOB;

YMEHHE BBINIOJIHATH JTAOOPAaTOPHBIE M MPAKTUYECKHUE PaOOTHI, COOJIIOIaTh MpaBmiia pu padboTe C
y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTATh THIOTE3bI, MPOBEPITh WX 3KCICPUMEHTAIBHBIMHU CPEICTBAMHU, (HOPMYIHPYS
1[eJTb HCCIIeIOBAaHUs, aHATTU3UPOBATD MTOJIyUCHHBIE PE3YNbTAThI U JeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B Y4eOHO-HMCCIEIOBATENBCKON paboTe 1Mo OMOJIOTHH, SKOJIOTUH U MEIUIHE,
npoBOAMMONM Ha 0a3e MIKONBHBIX HAy4YHBIX OOMIECTB, U MYOJIMYHO MPEICTABIATH MOTyYEHHBIE
pe3yJIbTaThl HA yYEHUICCKUX KOH(DEPCHIIHSIX;

YMEHHE OIICHHBATh JTHUYECKHE AaCHEKThl COBPEMEHHBIX HCCIENOBaHHN B 00JIacTH OHONOTHUU H
MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpPAaBICHHOEC H3MEHCHHE TEHOMa H
CO3/IaHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISITh OCO3HAHHBIA BBIOOP Oynyiei npodeccuoHaaIbHON NesATeIbHOCTH B 00J1acTH
OMOJIOTUM,  MEIULUHBI, OHOTEXHOJOTHH, BETEpUHAPHH, CEIbCKOIO  XO34WCTBA,  IHUIIEBOU
MIPOMBIIIJICHHOCTH, YIUIYOJIATh ITO3HABATEIbHBIA WHTEPEC, HANpPABICHHBIM HA OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH MPO(EeCcCHu U MPOI0JKEHUE OMOIOTUYECKOT0 00pa30BaHUs B OpPraHU3aIUIX CPEIHETO
po(heCCHOHATFHOTO ¥ BBICIIETO 00pa30BaHMUA.

[IpenMeTrHbie pe3ynbTaThl OCBOCHUS y4yeOHOro mnpeamera «buonorus» B 11 Kaacce NOTKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHHK O MecTeé M PO OWUOJOTHMM B CHUCTEME eCTECTBEHHBIX HAayK, B
(hopMUPOBaHHH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, B MO3HAHUHM 3aKOHOB MPUPOIBI H
pEIIeHUH HKOJIOTMYECKUX MpOoOJIeM YelIOBEeYEeCTBa, a TAaKXKE B PEUICHHH BOIPOCOB PalMOHAIBLHOTO
MIPUPOJIOTIONB30BaHus, U B (DOPMHPOBAHUY IICHHOCTHOT'O OTHOIIEHUS K MMPUPOJIE, OOIIECTBY, YSIOBEKY, O
BKJIaJIC POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUHY;

YMEHHE BJIQJIETh CUCTEMOU OMOJIOTHYECKUX 3HAHUH, KOTOpas BKIIFOYACT OMPECIICHUS U IIOHUMaHKE
CYUIHOCTH OCHOBOIIOJIATalOIIUX OMOJOTMYECKMX TEPMHHOB M MOHATUN (BUM, 3KocHcTeMa, Omocdepa),
Owmosorndeckne Teopuu (dBONMIOIMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKAsh TEOPHUS SBOJIOIUH),
yuenus (A. H. CesepuoBa — o myTsx ¥ HampasiieHusx sBontonnu, B.M. Bepnanckoro — o Guocdepe),
3aKOHBI (reHeTnyeckoro paBHosecus k. Xapau u B. BaiinOepra, 3apopieBoro cxoncrsa K. M. bapa),
npaBwia (MuHumyma lO. JIuOuxa, skomorndyeckoi MUpPaMUIbl dHEPTHH), TUHOTE3bl (THIIOTE3a «MHUpPa
PHK» V. I'unbepra);

YMEHHE BIaJIeTh OCHOBHBIMU METOJAMH HAay4YHOTO MO3HAHMS, WUCIOJB3YEMbIMH B OHMOIOTHYECKUX
WCCIICIOBAHUSAX JKUBBIX OOBEKTOB M 3KOCHUCTEM (OMHCAaHWE, M3MEpPEHUE, HAOIIO/IEHUE, IKCIEPUMEHT),
crioco0aMu BBISIBJICHHS U OIICHKU aHTPOIIOT€HHBIX U3MEHEHU B IPUPOJIE;

YMEHHUE BBIICIATh CYNICCTBEHHBIC MPU3HAKH: BHUIOB, OMOTCOIICHO30B, DKOCHCTEM H OuOChephl,
CTaOMIM3UPYIOIIETro, JABIXKYILIETO M Pa3pbIBAIOIIETO €CTECTBEHHOrO0 OTOOpa, auionaTpUdYecKoro Hu
CUMIIATPUIECKOTO0 BUI000pA30BaHUs, BIUSHUS JBIKYIIUX CHJI DBOJIIONMH Ha TeHOMOH MOIMYJISIIHH,
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MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpele OOWTaHus, 4YepelOoBaHUs HANpPaBIEHUN HSBOJIOLUH,
KpyroBOpOTa BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAHABIMBAaTh B3aUMOCBS3H MEXAY MPOIECCAMH SBOJIOIHH, ABMXKYIIMMHU CHIAMU
aHTPOIIOTeHEe3a, KOMIOHEHTAMH PA3JIMYHBIX SKOCHCTEM H MPHUCIIOCOOICHUSAMHU K HUM OPTaHU3MOB;

YMEHHE BBIABIATH OTIIMYUTENbHBIE MPU3HAKHU JKUBBIX CHCTEM, MPUCIOCOOJICHHOCTh BUIIOB K Cpejie
oOuTaHus, aOMOTUYECKHX M OWOTHMYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3€Hl OpPraHM3MOB B
COO0O0I1IeCTBaX, AaHTPOMIOTEHHBIX U3MEHEHUI B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOLUE AapryMEHTbHI, OHOJIOTMYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIMKY JAJI JOKa3aTeJlbCTBA POJCTBA OPTaHM3MOB Pa3HbIX CHUCTEMATHUYECKUX TPYIII, B3aUMOCBS3H
OpPTaHU3MOB U CpeIbl OOWTaHWs, EIWHCTBA YEJIOBEYECKHX pPAac, HEOOXOAMMOCTH COXPaHEHUS
MHOT000pa3usi BUAOB U IKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS IIPUPO/IBI U YEIIOBEUECTBA;

YMEHHE peniatb OHOJOTMYECKHE 3aJayd, BBIABIATH IPUUMHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCIIeTyeMbIMU OMOJOTHYECKUMH MPOILIECCAMU U SIBICHUSIMHU, JI€1aTh BHIBOABI U IIPOTHO3HI HA OCHOBAHHUH
IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBITIONHATH J1a00OpaTOPHBIE U MpaKTUYecKue paboThl, cOOMI0IaTh MpaBuUia mpu padoTe ¢
Y4eOHBIM U JTa00paTOpHBIM 000PYIOBaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMH CpEACTBaAMH, (OpMYyIUpys
1eJ1b UCCIIEI0BAaHUs, aHAJIM3UPOBATh [TOJIyUE€HHBIE PE3YJIbTAThl U JI€JIaTh BbIBO/IBI;

YMEHHE y4acTBOBATh B yueOHO-HCCIIEOBATENbCKOM paboTe Mo OMONOrHH, SKOJOTUH U MEAHIIMHE,
IpOBOAMMON Ha 0a3e IIKOJbHBIX HAyyHbIX OOLIECTB, U NyOJIMYHO MPEJCTABIATH IOJyYEHHBIE
pe3yNbTaThl HA YYEHUYECKUX KOH(DEPEeHIIHSIX;

YMEHHUE OLIEHUBATh I'MIIOTE3bl U TEOPUH O IPOUCXOXKICHUH KU3HU, YEJIOBEKA U YEJIOBEUECKUX pac, O
MPUYKHAX, TOCIEACTBHIX U CIoco0ax MpeoTBpalleHUs IT00aIbHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISITh OCO3HAHHBIA BBIOOP OynyIiei npodeccuoHaaIbHOM NesATeIbHOCTH B 00J1acTH
OMOJIOTHH, KOJOTHH, MPUPOOINONb30BAHMS, METUIIUHBI, OMOTEXHOJIOTHH, MCUXOJOTUHU, BETCPUHAPHH,
CEJIbCKOIO  XO3SMCTBA, MMILEBOH MPOMBILUIEHHOCTH, YIAyOJsITh IO3HABAaTEJIbHBIM  HMHTEpEC,
HaIpaBJIEHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIECH Mpodeccuu U MpoAOoKeHne OMOIOTUYECKOTO
00pa3oBaHMs B OPraHU3ALUAX CPEIHETO MPOPECCHOHATFHOTO U BBICILIETO 00pa30BaHMA.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HaumenoBaHue pa3/ie/ioB U TeM KounuecTBo yacos JuexkTpoHHbIe (HU(pPOBHIEL)
n/m nporpamMmbl Bcero Koutposbn | IIpakTuueckue oOpa3zoBaTejbHbIE PECypChl
ble paboThI padoTsbl
1 buonorus xak Hayka 0 0 resh.edu.ru, http://bio-shool.ru
2 JXKuBble cucTemMbl U UX U3y4EHHE 0 resh.edu.ru, http://bio-shool.ru
3 buoinorus kierku 0 0.5 resh.edu.ru, http://bio-shool.ru
4 XuMHUYECKass OpraHu3aIus KJISTKH 10 0 resh.edu.ru, http://bio-shool.ru
5 CrpoeHue 1 pyHKIMU KIETKU 8 0 2 resh.edu.ru, http://bio-shool.ru
6 OOmeH BEECTB H IPEBPAIIICHNE SHEPTHH B 9 0 1 resh.edu.ru, http://bio-shool.ru
KIICTKE
7 Ha CACACTBEHHA HHPOPMALIHA H peallnsallis 9 0 0.5 resh.edu.ru, http://bio-shool.ru
e€ B KIICTKE
JKu3HEeHHBIH UK KIETKA 6 0 1 resh.edu.ru, http://bio-shool.ru
9 CrpoeHune U pyHKIMH OpraHu3MOB 17 0 1.5 resh.edu.ru, http://bio-shool.ru
10 Pa3MHOXeHHE ¥ pa3BUTHE OPraHU3MOB 8 0 1.5 resh.edu.ru, http://bio-shool.ru
11 i:;:I:::;;Ciiyj;rZ;;;JSECTBeHHOCTH 1 2 0 0.5 resh.edu.ru, http://bio-shool.ru
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 1 resh.edu.ru, http://bio-shool.ru
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 0 1 resh.edu.ru, http://bio-shool.ru
14 I'enernka yeoBeka 3 0 0.5 resh.edu.ru, http://bio-shool.ru
15 Cenekiust OpraHu3MOB 4 0 1 resh.edu.ru, http://bio-shool.ru
16 BroTexHOIOrus U CUHTETHYECKAsT OMOJIOr s 4 0 0 resh.edu.ru, http://bio-shool.ru
17 PesepBHOe Bpems 1 0 0 resh.edu.ru, http://bio-shool.ru
OBUIEE KOJIMYECTBO YACOB 110 102 0 13

INPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHME 11 KJIACC

KoauuecTBo yacoB

Ne i/l HaumeHnoBaHnue pa3aeaoB U TEM IIPOrpamMmmabl KO]—[TpOJ‘[be]e HpaKanec]c]/[e 3J’[€KTp0HHble (III/I(l)pOBbIe)
Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoThI

1 3aposxierue 1 PasBHTHC - SBOTIOMHMOHHAIX 4 0 0 resh.edu.ru, http://bio-shool.ru
MIPEACTABJICHUI B OMOJIOTUH

2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 1 2 resh.edu.ru, http://bio-shool.ru

3 Maxkpo3Bosntonus ¥ €€ pe3yabTaThl 6 0 0 resh.edu.ru, http://bio-shool.ru

4 [IpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3eMiie 15 0 1.5 resh.edu.ru, http://bio-shool.ru

5 [IpoucxoxaeHne 4eJ0BeKa — aHTPOIIOT€HE3 10 0 1 resh.edu.ru, http://bio-shool.ru
OKonoruss — Hayka O B3aMMOOTHOLICHHSIX

6 OpraHU3MOB W HAJOPraHU3MEHHBIX CHCTEM C 3 1 0.5 resh.edu.ru, http://bio-shool.ru
OKpY>KalolleH cpenon

7 Opranusmsl U cpesia OOUTaHUs 9 1 1.5 resh.edu.ru, http://bio-shool.ru

8 DKoJ0TUsl BUAOB U NOMYJISALUNA 9 0 0.5 resh.edu.ru, http://bio-shool.ru

9 DKOJIOrHs COOOIIECTB. DKOTOTHIECKHE CUCTEMBI 12 0 0.5 resh.edu.ru, http://bio-shool.ru

10 buocdepa — rmobanmpHas SKOCHCTEMA 6 1 0 resh.edu.ru, http://bio-shool.ru

11 UYenoBek M OKpy’Karolas cpeaa 6 0 0 resh.edu.ru, http://bio-shool.ru

12 PesepBHOE Bpemsi 8 0 0 resh.edu.ru, http://bio-shool.ru

OBHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 102 4 7.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO yacoB
Ne Tema ypoxa Kontpoasn | Mparxrudeck Hara DJIeKTPOHHbIEe LN (poBbIE
n/n Bcero U3y4eHust o0pa3oBaTejbHbIE PeCYpPChI
ble padoThl | Me padoThI
1 Buonorus kak KOMIDICKCHAs HAyKa U KaK 4acTh 1 0 0 resh.edu.ru, hitp://bio-shool.ru
COBPEMEHHOTO O0IIECTBA
2 JKuBbIE cCHCTEMBI M KX CBOMCTBA 1 0 0 resh.edu.ru, http://bio-shool.ru
3 YpoBHEBas OpraHu3aIs KUBBIX CHCTEM 1 0 0 resh.edu.ru, http://bio-shool.ru
4 VcTopust OTKPBITHA W H3YYCHHUA KIICTKH. 1 0 0 resh.edu.ru, http://bio-shool.ru
Kneroynas Teopus
MeToap! MOJIEKYJISIPHON M KIIETOYHON OHOJIOTHH.
[TpakTuueckas pabota «3ydyeHne MeTo10B
5 KJIETOYHOM Ounonoruu (xpomarorpadus, 1 0 0.5 resh.edu.ru, http://bio-shool.ru
anekTpodopes, nuddepeHuanpHoe
nenTpudyruposanwue, [TLIP)»
6 XUMHUYECKUH COCTaB KJIETKU 1 0 0 resh.edu.ru, http://bio-shool.ru
7 Munepanbreie BemecTsa KIeTKH, 1X 1 0 0 resh.edu.ru, http://bio-shool.ru
OuoJstornueckas poib
OpraHndecKkue BenecTBa KICTKH — OCKH.
8 JlaboparopHas pabota «OOHapy)eHUE OCITKOB C 1 0 0.5 resh.edu.ru, http://bio-shool.ru
MTOMOIIbIO KAYECTBEHHBIX PEaKITUii»
9 CaoticTBa, k1accudukaims 1 QyHKIMHU OEIKOB 1 0 0 resh.edu.ru, http://bio-shool.ru
10 Oprannyeckue BeUIeCTBa KJIETKH — YIJI€BObI 1 0 0 resh.edu.ru, http://bio-shool.ru
11 OpraHvyecKue BelecTBa KJIECTKH — JIMIHUIbI 1 0 0 resh.edu.ru, http://bio-shool.ru
Hyxnennossie kucnotsl. JIHK nu PHK.
12 Jlaboparopnas pabota «Hccnenosanue 1 0 0.5 resh.edu.ru, http://bio-shool.ru
HYKJIEMHOBBIX KHUCJIOT, BBIJIEICHHBIX U3 KIIETOK
pPa3IUYHBIX OPTaHU3MOBY
13 Crpoenue u pynkimn ATO. [dpyrue 1 0 0 resh.edu.ru, http://bio-shool.ru
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Hykieosunrpudocdarer (HTD)

14

CexBennpoBanue [IHK. Metoasl reHOMUKH,
TPAHCKPUIITOMHUKH, TPOTEOMUKHU

resh.edu.ru,

http://bio-shool.ru

15

Metoapl CTpYKTypHOH OHOJIOTUI

resh.edu.ru,

http://bio-shool.ru

16

Tumnel KJI€TOK. HpOKapI/IOTI/I‘leCKaH KIJICTKa

resh.edu.ru,

http://bio-shool.ru

17

CrpoeHnue 3yKapuOTUYECKON KIIETKH.
[TpakTuueckas pabota «3y4yeHue cBONCTB
KJICTOYHOW MEeMOpaHbI»

0.5

resh.edu.ru,

http://bio-shool.ru

18

[ToBepXHOCTHBIH amnmapar KJIeTKH

resh.edu.ru,

http://bio-shool.ru

19

OI[HOMGM6paHHBIC OpraHou bl KJICTKH.
HpaKTI/I‘{eCKaﬂ pa60Ta ((I/ISy‘lCHI/Ie JABUXXCHUA
OUTOIIA3MbI B PACTUTCIIbHBIX KIICTKAX)

0.5

resh.edu.ru,

http://bio-shool.ru

20

[ToryaBTOHOMHBIE OPTaHOUABI KJIETKU:
MUTOXOHJIpHH, TacTu bl JlabopaTopHas pabora
«MccnenoBanue a3mMoian3a 1 1eria3Moiinza B
pPacTUTEIBHBIX KIETKAX)»

0.5

resh.edu.ru,

http://bio-shool.ru

21

HememOpaHHBIe OpTaHOUIbI KICTKH

resh.edu.ru,

http://bio-shool.ru

22

CtpoeHue u QyHKIMHU s7ipa

resh.edu.ru,

http://bio-shool.ru

23

CpaBHI/ITeJ'IBHaFI XapPaAKTCPUCTHKA KJICTOK
sykapuort. JlaboparopHas pabora «3yuenue
CTPOCHHMS KJIETOK PA3JIHYHBIX OPTaHU3MOBY

0.5

resh.edu.ru,

http://bio-shool.ru

24

ACCUMUIISITIVS ¥ TUCCUMMJISIINS — JIBE CTOPOHBI
metabonu3ma. THIbl 0OMEHa BEIEeCTB.
JlaboparopHas pabota «/3yueHue
KaTaJTUTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha
pUMEpe aMHJIa3bl WK KaTalla3bl)y

resh.edu.ru,

http://bio-shool.ru

25

DepMEHTATUBHBIN XapaKTep PEakLUi KIETOYHOTO
metabonu3ma. JlaboparopHast pabora «3yuenue
(epMEHTAaTUBHOTO PACIIEIICHUs TIEpOKCHIA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX»

0.5

resh.edu.ru,

http://bio-shool.ru

26

Bbenku-akTUBaTOPHI M OCIKU-UHTUOUTOPBI

resh.edu.ru,

http://bio-shool.ru
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27 ABTOTpO(HBIN THII 00MEHA BEIIECTB 0 0 resh.edu.ru, http://bio-shool.ru
28 doTtocunTes 0 0 resh.edu.ru, http://bio-shool.ru
29 Xemocwunres. Jlaboparopuas pabora «CpaBHeHUE 0 0.5 resh.edu.ru, hitp://bio-shool.ru
nporeccoB GOTOCHHTE3a U XEMOCHHTE3a»
AHas’poOHBIe OpraHu3Mbl. Buibl OpokeHusl.
30 JlabopaTtopHnast pabora «CpaBHEHHE MIPOLIECCOB 0 0 resh.edu.ru, http://bio-shool.ru
OpOJKEHUSI U JIBIXaHUS»
31 AdpOOHBIC OPraHU3MBbL. JTalbl FHEPTETHYECKOTO 0 0 resh.edu.ru, http://bio-shool.ru
obmeHa
DHeprus MEMOPaHHOTO IPaJINCHTA TIPOTOHOB. o
32 Cunre3 AT®: paborta nporonHoit ATd-cuHTa3bI 0 0 resh.edu.ru, hifp.//bio-shoolru
33 Peakiiuy MaTpuyHOro CHHTE3a 0 0 resh.edu.ru, http://bio-shool.ru
34 Tpanckpunius — MarpuuHbiid cuaTe3 PHK 0 0 resh.edu.ru, http://bio-shool.ru
35 Tpancisius u e€ 3Tansl 0 0 resh.edu.ru, http://bio-shool.ru
36 KonupoBanue amuHokucioT. Posib pubocom B 0 0 resh.edu.ru, http://bio-shool.ru
OmocuHTe3e Oenka
37 Opranu3anus reHomMa y MpoKapuoT U 3yKapuoT 0 0 resh.edu.ru, http://bio-shool.ru
13 MoutekyIsipHbIE MEXaHU3MBbI SKCIIPECCHH T€HOB Y 0 0 resh.edu.ru, hitp://bio-shool.ru
JYKapHOT
Bupycel — HekiieTouHble POPMBI JKU3HU H
39 obnurarHeie Tapa3uThl. [IpakTruueckas pabora 0 0.5 resh.edu.ru, http://bio-shool.ru
«Co3zianrie MOJIeJId BUPYCa»
40 BI/IpyCHI:ge 3a00JICBaHUs Y€I0BEKa, )KUBOTHBIX, 0 0 resh.edu.ru, http://bio-shool.ru
pacTCHHIA
41 HanorexHonornu B OMOJIOTUY U MEIUIIAHE 0 0 resh.edu.ru, http://bio-shool.ru
42 JKu3HEeHHBIN UK KIETKH 0 0 resh.edu.ru, http://bio-shool.ru
43 Martpuunsriii cuare3 JJIHK 0 0 resh.edu.ru, http://bio-shool.ru
44 Xpomocomsl. JTaboparopras pabota «3yueHne 0 0.5 resh.edu.ru, htp:/bio-shool.ru
XpOMOCOM Ha FOTOBBIX MUKPOIIpenapaTaxy
45 JleneHue KJICTKHM — MHTO3 0 0 resh.edu.ru, http://bio-shool.ru
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Tunel kneTok. KapuokuHes U IUTOKUHES.
JlaGopaTopHas pabora «HabmroaeHue MuTo3a B

46 1 0 0.5 resh.edu.ru, http://bio-shool.ru
KJIETKaX KOHYMKA KOpEeIIKa Jiyka (Ha TOTOBBIX
MHUKpOIpenaparTax)»
47 Perynsiius )KM3HEHHOTO [TUKJIA KIETOK 1 0 0 resh.edu.ru, http://bio-shool.ru
48 OpraHusM Kak €IMHOE 11€JI0€ 1 0 0 resh.edu.ru, http://bio-shool.ru
49 I;‘Ia;;ze‘;:‘;gi‘;‘;ﬁef;igfizi‘ia" padora 1 0 0.5 resh.edu.ru, http://bio-shool.ru
50 g;ggfaiﬁz(;;izze“;?;%?;t}gigi& i)TOp Had 1 0 0.5 resh.edu.ru, http://bio-shool.ru
Opranbl. Cucremsl opraHoB. JlaboparopHas
51 pabora «3ydyeHue opraHoB IBETKOBOI'O 1 0 0.5 resh.edu.ru, http://bio-shool.ru
pacTeHus»
52 Onopa Tena opraHu3MOB 1 0 0 resh.edu.ru, http://bio-shool.ru
53 JIBr>KeHHE OpraHu3MoB 1 0 0 resh.edu.ru, http://bio-shool.ru
54 IlutaHue opraHu3MoB 1 0 0 resh.edu.ru, http://bio-shool.ru
55 gﬁﬁ;{;epEgjﬁggﬁ:i;ﬁgﬁ;ﬁiﬁ;m 1 0 0 resh.edu.ru, http://bio-shool.ru
56 JIpIxaHue opraHu3MoB 1 0 0 resh.edu.ru, http://bio-shool.ru
57 JIpIxanue 1mo3BOHOYHBIX KUBOTHBIX 1 YEJIOBEKA 1 0 0 resh.edu.ru, http://bio-shool.ru
58 TpaHcnopT BElIECTB Y OPraHu3MOB 1 0 0 resh.edu.ru, http://bio-shool.ru
59 KpoBeHocHas cuctema mo3BOHOYHBIX KUBOTHBIX U 1 0 0 resh.edu.ru, hitp://bio-shool.ru
YesioBeKa
60 Brigenenue y opranu3mMoB 1 0 0 resh.edu.ru, http://bio-shool.ru
61 3amura y OpraHu3MoB 1 0 0 resh.edu.ru, http://bio-shool.ru
62 ViMMyHHasl cucTeMa 4eJoBeKa 1 0 0 resh.edu.ru, http://bio-shool.ru
63 Pa3zapaxuMOCTh M peryssiiysi y OpraHu3MoB 1 0 0 resh.edu.ru, http://bio-shool.ru
64 i{igfﬁfjﬁiﬂiﬁ;@iﬁﬂﬂ 1 OHIOKPUIHAA CHCTEMA 1 0 0 resh.edu.ru, http://bio-shool.ru
65 DopMbl pa3MHOKEHHUSI OPTraHU3MOB 1 0 0 resh.edu.ru, http://bio-shool.ru
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66

[TosoBOE pa3zMHOXKEHUE

resh.edu.ru,

http://bio-shool.ru

67

Meiios

resh.edu.ru,

http://bio-shool.ru

68

l'amerorenes. O6pa3oBaHue U Pa3BUTHUE MOJIOBBIX
kierok. JlaboparopHas pabora «M3ydenue
CTPOCHHUS IMOJIOBBIX KJIIECTOK HAa I'OTOBBIX
MHKpOIIpenapaTax»

0.5

resh.edu.ru,

http://bio-shool.ru

69

I/IH,I[I/IBI/II[yaJ'IBHoe Pa3BUTHEC OPraHU3MOB —
OHTOI'CHEC3

resh.edu.ru,

http://bio-shool.ru

70

3akyagKka OpraHoB U TKaHE! U3 3apOJIbIIIEBbIX
JMCTKOB

resh.edu.ru,

http://bio-shool.ru

71

PocT u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BrIsiBIIeHHE TPU3HAKOB CXOJICTBA
3apoJbllIei TO3BOHOYHBIX )KMBOTHBIX)

0.5

resh.edu.ru,

http://bio-shool.ru

72

Pa3MHOXXeHUE U pa3BUTHE PACTCHUN.
JlabopaTtopHnas pabora «CTpoeHue opraHoB
Pa3MHOKCHUs BBICIIUX PACTCHUI»

0.5

resh.edu.ru,

http://bio-shool.ru

73

Hcropust CTaHOBIIEHHS U Pa3BUTUSA T€HETUKU KaK
HayKu

resh.edu.ru,

http://bio-shool.ru

74

OCHOBHBIC TIOHATHS U CHMBOJIBI TCHCTHKH.
JlaGopaTtopHas pabota «JIpo3oduia kak 00bEKT
TCHCTHUYECKUX MCCIICTOBAHUI

0.5

resh.edu.ru,

http://bio-shool.ru

75

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
Mounorubpuanoe ckpemuBanue. [Ipakruueckas
pabora "U3ydeHne pe3yabTaTOB MOHOTHUOPHTHOTO
CKpEIIMBaHUs y 1po30(uisr"

0.5

resh.edu.ru,

http://bio-shool.ru

76

[{uTonmornyeckre OCHOBHI MOHOTHOPUIHOTO
CKpEILMBaHUS

resh.edu.ru,

http://bio-shool.ru

77

AHanuzupytoiiee ckpeuuBanue. Hermomnxnoe
JJOMUHUPOBaHUE

resh.edu.ru,

http://bio-shool.ru

78

Jurubpunnoe ckpemnBanue. [Ipaktudeckas
pabota «/M3ydueHne pe3yabTaToB TUTHOPHIHOTO

0.5

resh.edu.ru,

http://bio-shool.ru
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CKPEIIMBAHUS Y IPO30(UIIBD)

[{uTomorndeckue OCHOBBI TUTHOPHTHOTO

79 1 0 0 resh.edu.ru, http://bio-shool.ru
CKpEIIMBAHUS

80 ClerieHHOE HacJieIoBaHuE MPU3HAKOB 1 0 0 resh.edu.ru, http://bio-shool.ru

81 XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH 1 0 0 resh.edu.ru, http://bio-shool.ru

82 I'eneTuka moja 1 0 0 resh.edu.ru, http://bio-shool.ru

83 ["'eHOTHIT KaK 1IEJIOCTHAS CHCTEMa 1 0 0 resh.edu.ru, http://bio-shool.ru
['eHeTHYECKUIT KOHTPOJIb PA3BUTHS PACTCHUM .

84 P p p ’ 1 0 0 resh.edu.ru, http://bio-shool.ru
JKHUBOTHBIX U YEJIOBEKa

85 W3MeHunBOCTh NpU3HAKOB. Buibl H3MEHUUBOCTH 1 0 0 resh.edu.ru, http://bio-shool.ru

86 MonudukaoHHas “3MEHYUBOCTh 1 0 0 resh.edu.ru, http://bio-shool.ru
BapuanuoHHslii psa U BaApUallMOHHAs KPUBAS.
JlabopaTtopHas padorta «/cciaenoBanue

87 3aKOHOMEPHOCTEH MOAM(PUKAITMOHHOM 1 0 0.5 resh.edu.ru, http://bio-shool.ru
U3MEHYUBOCTH. [locTpoeHre BapHaIIMOHHOTO psiaa
Y BapUAIMOHHON KPUBON»
r .K .

28 CHOTHUIINYECKAsI H3MECHYMBOCTh. KoMOMHATHBHAS 1 0 0 resh.edu.ru, hitp://bio-shool.ru
U3MCHYMBOCTh
MytanunoHHas u3MeHYUBOCTh. [IpakTuueckas

89 pabota «MyTtauuu y 1po3o¢uibl (Ha TOTOBBIX 1 0 0.5 resh.edu.ru, http://bio-shool.ru
MUKpoIpenaparax)»

AKOHOMEPHOCTH MYTAaIlMOHHOTO TIpoliecca. .

90 3 p yral pont 1 0 0 resh.edu.ru, http://bio-shool.ru
DNUTeHEeTHKA W YITUT€HOMHUKA
r NI .

91 CHCTHKA HEIOBEKa. 1IPAKTHHACCKA P ?60Ta 1 0 0.5 resh.edu.ru, http://bio-shool.ru
«CocTaBieHUE B aHAIN3 POJIOCIOBHON

92 MeToapl MEAUIIMHCKON T€HETUKHU 1 0 0 resh.edu.ru, http://bio-shool.ru
3HavYeHHE MEIUIIMHCKON TeHETHKH B

93 MIPEIOTBPAICHUH U JICUEHUH T€HETHICCKUX 1 0 0 resh.edu.ru, http://bio-shool.ru
3a00J1€BaHU YEIOBEKa

94 OcHoBHble noHATHUS cenekiyn. JlabopaTropHas 1 0 0.5 resh.edu.ru, http://bio-shool.ru
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pabora «M3yueHue copToB KyJbTypHbIX PaCTEHUN
U IIOPOJ, TOMAITHUX KUBOTHBIX)

MeTtonbl ceneknoHHON paboThl. JlaboparopHas

95 . 1 0 0.5 resh.edu.ru, http://bio-shool.ru
pabota «/3ydyeHne MeToI0B CeNeKIIUU PACTEHUI

9% JlocTrKeHUS CeNeKIIUU PAaCTEHUH 1 HKHBOTHBIX. 1 0 0 resh.edu.ru, hitp://bio-shool.ru
[IpakTuueckas pabora «IIpuBuBKa pacTeHHID»

97 COXpaHeHHC, H3YUCHHE 1 HCTIONL30BAHNC 1 0 0 resh.edu.ru, http://bio-shool.ru
TeHETHUYECKUX PECYPCOB
BroTtexHonorus Kak HayKa v OTPacib

98 npousBoacTBa. [Ipaktuueckas padora «M3yuenue 1 0 0.5 resh.edu.ru, http://bio-shool.ru
00BEKTOB OMOTEXHOIOT I

99 OcHOBHBIC HAMPABICHUS CHHTCTUICCKOM 1 0 0 resh.edu.ru, hitp://bio-shool.ru
OuoJiorun

100 | XpoMocoMmHasi ¥ TCHHAs HH)KCHEPHS 1 0 0 resh.edu.ru, http://bio-shool.ru

101 Menunuackue OMOTEXHOIOT N 1 0 0 resh.edu.ru, http://bio-shool.ru

102 PesepsHbIi ypok. HOBTgpeHHe’ 0bobmenne, 1 0 0 resh.edu.ru, http://bio-shool.ru
CHCTEMAaTH3aLMs 3HaHUH

OBUHIEE KOJIMYECTBO YACOB 110 102 0 135

IHPOI'PAMME
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11 KIIACC

KoauuecTBo yacoB

Ne TeMa vDOKA K n Hara DJIeKTpOHHbIe Hu(poBbIe
n/n yp Bcero OHTPOJILH paKTHiec H3yYeHUst o0pa3oBaTebHbIE PECYPChI
ble padoThl | Kue padoThl
1 OBomonnonHas reopust Y. Jlapsuna 1 0 0 resh.edu.ru, hitp://bio-
shool.ru
2 JBrkyiiue cuiibl 3BoJItOIMHU BUAOB 110 Y. /lapBuny 1 0 0 2?0};16 (rillll'ru’ http://bio-
3 Bopnrba 3a cymiecTBoBaHUE, €CTECTBEHHBIN U 1 0 0 resh.edu.ru, http://bio-
HCKYCCTBCHHBIH 0TOOD shool.ru
4 DopMUPOBAHUE CUHTETUUECKON TEOPUH IBOTIOLIMHI 1 0 0 resh.edu.ru, http://bio-
shool.ru
DTalbl 3BOIIOIIMOHHOTO MpoIiecca: o
5 MHUKPOIBOJIIONHUS U MakpodBotroius. [lomymsims - 1 0 0 ziso}gle (rillll'ru’ hitp://bio-
JJIeMEHTapHasl €IUHUIIA IBOTIOIUU -
6 KontponsHnas pabora Ne 1 1 1 0 resh.edu.ru, htp://bio-
shool.ru
3akoH reneruueckoro paBHosecus k. Xapau, B.
BaiinGepra. Mucrpykrax o Th. JlabopaTopHas resh.edu.ru, http://bio-
7 . 1 0 0.5
pabora Ne 1 «BplsiBIeHHE U3MEHYUBOCTH Y 0cO0€i shool.ru
OJIHOTO BUJIa»
8 DnemMeHTapHbIe (HaKTOPHI IBOIIOIUN 1 0 0 resh.edu.ru, hitp://bio-
shool.ru
9 Oddext ocHoBarens. IhdekT OyTHUIOTHOTO 1 0 0 resh.edu.ru, http://bio-
TOPJIBIIIKA shool.ru
10 Murpanuu. M30ai1uu NOMyIsuii: 1 0 0 resh.edu.ru, http://bio-
reorpaduyeckas, OMoJI0ornIecKas shool.ru
1 EcrecTBeHHBII 0TOOp — HaNpaBISAIOMUN (aKTOp 1 0 0 resh.edu.ru, http://bio-
HBOJTIOIUHN shool.ru
12 | ITonoBoii oTOop 1 0 0 resh.edu.ru, http://bio-
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shool.ru

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJibTaT
MuKposBomonuu. Macrpykrax no Th.

h.edu.ru, http://bio-
13 | JJaboparopnas pabota Ne 2 «3yuenue 0.5 zisoole (rillll ru, hitp://bio
apoMop(}030B ¥ HIMOATANITAIINI Y pACTCHUH H —
JKUBOTHBIX)
[Ipumeps! npucnocodaeHuil y OpraHu3MoB:
Mophooruueckue, GU3N0IOTHIECKHUE,
OnoxuMHuecKue, mopeneHyeckue. HCTpyKTax mo resh.edu.ru, http://bio-
14 0.5
Tb. JlabopaTtopnas pabora Ne 3 «IIpucnocobnenus shool.ru
OpPraHU3MOB M MX OTHOCHUTEJIbHAS
11€JIECO00PA3HOCTH
Bupn, ero kpurepun u ctpykrypa. MHCTpyKTax mno )
’ h.edu.ru, http: -
15 | Th. JlaboparopHas padota Ne 4 «CpaBHEeHHE BUJIOB 0.5 zisoole (rillll Ty, hitp://bio
110 MOP(OJTOTUIECKOMY KPHTEPHIO) B
resh.edu.ru, http://bio-
1 2
6 | Ctpykrypa Buaa 0 shool tu
h.edu.ru, http://bio-
17 BunooGpa3oBanue kak pe3ynbTaT MUKPOIBOIIOIUU 0 resh.edu.ru, //bio
shool.ru
18 CBs13b MUKPOIBOJIIOIIUH 1 THIEMHOJIOTUN 0 resh.edu.ru, http:/bio-
shool.ru
19 MakposBosmtonus. [laneoHTonornueckue MeTo bl 0 resh.edu.ru, http://bio-
U3YUYEHHUs IBOJIIOLIMU shool.ru
20 | buoreorpaduveckne METObI H3Y4YECHUS IBOTIOIHN 0 resh.edu.ru, http://bio-
shool.ru
71 OMOPHOIOTHYECKHE U CPABHUTEITHHO- 0 resh.edu.ru, http://bio-
MOP(OJIOTHUECKUE METOIbI U3YUCHHSI SBOJIIOLIUHT shool.ru
2 MounekynsipHO-TeHETHYECKHE, OMOXUMHYECKHUE U 0 resh.edu.ru, http://bio-
MaTeMaTHYECKHUE METO/IbI U3YUCHHSI SBOTIOIIUN shool.ru
h.edu.ru, http://bio-
23 OO611e 3aKOHOMEPHOCTH BOJIIOIHH 0 ﬁlsoole ;11111 r, hitp://bio-
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24 AnanTuBHas paguauus. HepaBHoMepHOCTh TEMIIOB 0 resh.edu.ru, http://bio-
3BOJIIOIUA shool.ru
75 HayuHnble runotessl IpOUCX0KIEHUS )KU3HU HA 0 resh.edu.ru, http://bio-
3emie shool.ru
2% JloHayuHble peACTaBIEHUS O 3aPOKICHUU KU3HU. 0 resh.edu.ru, http://bio-
OCHOBHBIE 3Tarbl HEOIPAHUYECKON IBOFOIUN shool.ru
27 | KonrponbHas pabora Ne 2 0 resh.edu.ru, hitp://bio-
shool.ru
h.edu.ru, http://bio-
28 ['unoTesbl 3apOKICHUS KUZHU 0 resh.edu.ry, htp://bio
shool.ru
HcTopust 3eMiu 1 METOIbI €€ U3YUCHHS.
29 Wuctpykrax o Th. Jlaboparophnas padota Ne 5 0.5 resh.edu.ru, http:/bio-
«M3yueHue 1 OnucaHue UCKOMAEMBIX OCTaTKOB ' shool.ru
JPEBHHUX OPTaHU3MOBY
. h.edu.ru, http://bio-
30 HauanbHbie 3Tansl opraHnyecKoi 3BOTIOLIMHI 0 resh.edu.ru, http://bio
shool.ru
resh.edu.ru, http://bio-
31 DBOITIO IyKapHo 0 ’
BOJTIOTIL 9y kaproT shool.ru
OCHOBHBIE 3TAITBI BOJTIOIUU PACTUTEILHOTO MHPA.
3 Huctpykrax no Th. [Ipaktuyeckas pabora Ne 2 0.5 resh.edu.ru, http://bio-
«M3yueHnue 0coOeHHOCTEN CTPOEHUS pacTEHUI ' shool.ru
Pa3HBIX OTJEIOBY
33 OCHOBHBIE 3Tarbl BOIIOLNN KUBOTHOTO MUpPa 0 resh.edu.ru, hitp://bio-
shool.ru
Oosntonus )kUBOTHBIX. MHCTpyKTaxk o Th. .
h.edu.ru, http://bio-
34 [TpakTuueckas pabota Ne 3 «/3yuenue 0.5 Zflsoole nlll , 10
0COOCHHOCTEH CTPOCHHUS MMO3BOHOYHBIX JKHBOTHBIX) E—
h.edu.ru, http://bio-
35 | Pa3BuTue XM3HU Ha 3eMII€ 110 3paM U Iepruoaam 0 resh.cdu.ru, http://bio
shool.ru
36 MaccoBbie BEIMUPaHUS — DKOJIOTHICCKHUE KPU3UCHI 0 resh.edu.ru, http://bio-
IPOLLIOTO shool.ru
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37 CoBpeMeHHBIN IKOJTOTUIECKUN KPU3HUC, €TO 0 resh.edu.ru, http://bio-
0COOCHHOCTH shool.ru
38 | CoBpeMeHHas cucTeMa OPTaHUYECKOT0 MUpPa 0 resh.edu.ru, hitp/bio-
shool.ru
h.edu.ru, http://bio-
39 | OcHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB 0 resh.cdu.ru, hitp:/bio
shool.ru
40 | AHTpONONOTUs — HayKa O 4eJIoBeKe 0 resh.edu.ru, hitp://bio-
shool.ru
41 Pa3BuTHe npeacraBiaeHuil 0 IPOUCXO0KIEHUN 0 resh.edu.ru, http://bio-
YeloBeKa shool.ru
MecTo yenoBeka B CUCTEME OPraHU4eCKOro MUpA.
47 Wucrpykrax o Th. Jlaboparopnas padota Ne 6 0.5 resh.edu.ru, http:/bio-
«M3yueHnue ocoOeHHOCTEN CTPOSHUS CKeeTa ' shool.ru
YEJIOBEKA, CBA3AHHBIX C IPSIMOXOXKICHUECM)
resh.edu.ru, http://bio-
43 0 ’
JIBUKyIIMEe CUITBI aHTPOIIOTEHE3a shool ru
44 CoOTHOIIIEHHE OMOJIOTMYECKUX U COLMAIbHBIX 0 resh.edu.ru, http://bio-
(akTOpOB B aHTPOIOreHE3E shool.ru
h.edu.ru, http://bio-
45 OCHOBHBIE CTaJM1 aHTPOIIOTeHE3a 0 resh.edu.ru, http://bio
shool.ru
46 | IlaneoreHeTnka 1 MajaeoreHOMHKA 0 resh.edu.ru, hitp://bio-
shool.ru
h.edu.ru, http://bio-
47 DBOJTIOLIMS COBPEMEHHOTO YeJIOBEKA 0 resh.edu.ru, http://bio
shool.ru
Yenoseueckue pacel. MHCTpYyKTax 1o Th.
48 [IpakTrueckast pabora «M3y4eHne 3KOIOTHIECKIX 0.5 resh.edu.ru, http:/bio-
aJlanTanui 4eaoBeKay. MexIucIUIUIMHApHbIC ' shool.ru
METOTbI AHTPOIOJIOTHU
h.edu.ru, http://bio-
49 | KontponbHas pabota Ne 3 0 resh.cdu.ru, hitp:/bio
shool.ru
50 | 3apoxieHue U pa3BUTUE SKOJIOTHU 0 resh.edu.ru, http://bio-
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Meroas! skonorun. Macrpykrax no Th.

resh.edu.ru,

http://bio-

51 | Jlaboparopnas pabora 7 «3yueHue MeToa0B 0.5 shool ru
9KOJIOTHUECKUX MCCIIEAOBAHUM» =
. h.edu.ru, http://bio-
52 3HaUueHHE SKOJIOTHYSCKUX 3HAHUH JJIS YeJIOBEKa 0 resh.edu.ru, //bio
shool.ru
53 | Dxonorudeckue HaKToOphI 0 resh.edu.ru, hitp://bio-
shool.ru
Aobuotndeckue pakTopbl. CBET KaK HKOJIOTUICCKUN
54 daxrop. Uactpykrax o Th. JlaboparopHas 0.5 resh.edu.ru, http://bio-
paborta Ne 8 «BpIsiBIIeHHE MTPUCTTOCOOICHUI ' shool.ru
OPTaHW3MOB K BIIMSIHHIO CBETa)»
Abuotnueckue pakropsl. Temneparypa Kak
skonoruueckuid pakrop. Muctpykrax mo Th. hed h .
.edu. ttp://bio-
55 JlabopaTtopHnast pabota Ne 9 «BrisiBiieHne 0.5 Zisoole nlll , 10
MPUCIIOCOOICHUI OPTraHU3MOB K BIIHSIHHIO =
TEMIEPATYPBD)
Abuotuyeckue pakropsl. BrnaxHocTh Kak
56 skonoruueckuid pakrop. Muctpykrax mo Th. 0.5 resh.edu.ru, http://bio-
JlabopaTtopnast pabora Ne 10 «AHaTomMuueckue ' shool.ru
0COOCHHOCTH PACTEHHH U3 Pa3HBIX MECT OOUTAHHUSD)
h.edu.ru, http://bio-
57 | Cpensl oOUTaHUSI OPraHU3MOB 0 resh.edu.ru, hitp://bio-
shool.ru
58 | BHOJIOrHYECKHE PUTMBI 0 resh.edu.ru, http://bio-
shool.ru
h.edu.ru, http://bio-
59 | XuzHeHHsie popMbI OPraHU3MOB 0 resh.edu.ru, hitp://bio-
shool.ru
60 | buoruueckue GaxTopsl 0 resh.edu.ru, http://bio-
shool.ru
61 3HaueHre OMOTHYECKNX B3aMMOIEHCTBUI IS 0 resh.edu.ru, http://bio-
CYIIIECTBOBAHMS OPraHU3MOB B CpeJie OOUTaHUS shool.ru
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62 | DKOJIOTMUECKHE XapaKTEPUCTUKH MOIYJISIUN 0 resh.edu.ru, hitp:/bio-
shool.ru
63 OCHOBHBIE TIOKA3aTENU NOMYJISLNUN: YUCIEHHOCTbD, 0 resh.edu.ru, http://bio-
IJIOTHOCTb, BO3PACTHAS U I0JIOBas CTPYKTYpa shool.ru
64 OcCHOBHBIE TTOKA3aTENN MOMYJISLUNA: POKIAEMOCTb, 0 resh.edu.ru, http://bio-
MIPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPAITH shool.ru
65 | DKonorudeckas CTpyKTypa IOMYJISIHN 0 resh.edu.ru, hitp/bio-
shool.ru
66 JuHaMuKa NOmysiquu U €€ peryJisaius 0 resh.edu.ru, http://bio-
shool.ru
67 Kpussbie pocta uncneHHocty nomynsauuu. Kpussie 0 resh.edu.ru, http://bio-
BBDKHBaHUS shool.ru
Okonorudeckast Huma suaa. Mactpykrax no Th. s
68 | JlaboparopHas pabora Ne 11 «IIpucrnocobnenus 0.5 Zflsolgle ;11111.ru, hitp.//bio-
CEMSTH PACTCHHH K PACCEIICHUIO) R
69 Bupa kak cucrema nomyJsisnuit 0 resh.edu.ru, http://bio-
shool.ru
70 3aKOHOMEPHOCTH MOBEJCHUS U1 MUTpaIUid 0 resh.edu.ru, http://bio-
JKHMBOTHBIX shool.ru
71 Co00111ecTBO OPraHu3MOB — OHMOIICHO3 0 resh.edu.ru, http://bio-
shool.ru
72 | DxocucTeMa KaK OTKpBITas cUcTeMa 0 resh.edu.ru, hitp://bio-
shool.ru
73 KpyroBopot BelecTB 1 NOTOK 3HEPTUU B 0 resh.edu.ru, http://bio-
9KOCHUCTEME shool.ru
74 OCHOBHBIC TIOKa3aTEIN YKOCHCTEMBI 0 resh.edu.ru, hitp://bio-
shool.ru
75 DKOJOTUYECKUE MUPAMUJIBI 0 resh.edu.ru, http://bio-
shool.ru
76 | I3meHeHUs cOOOMIECTB — CYKIIECCUU 0 Zisohc;le ;11111.ru, hitp.//bio-
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77 [Ipupoanslie 3xocucTEMBL. DKOCUCTEMBI 03€pP U PEK. 0 resh.edu.ru, http://bio-
DKOCHCTEMBI MOpEH U OKEaHOB shool.ru
78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI TYHAP, 0 resh.edu.ru, http://bio-
JIECOB, CTEMEH, MYCThIHb shool.ru
79 | AHTPONIOT€HHBIE YKOCUCTEMBI 0 resh.edu.ru, hitp:/bio-
shool.ru
Ypboskocucremsl. Muctpykrax no Th. .
h.edu.ru, http: -
80 | IIpakTuueckas padota Ne 4 «3yuenue u onucanue 0.5 zisoole (rillll ru, http://bio
ypOOIKOCUCTEMBI» —'
’1 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX 0 resh.edu.ru, http://bio-
B3aMMOJICHCTBHI OPraHU3MOB B IKOCHCTEMAX shool.ru
MexaHu3MBbI BO3JICHCTBHS 3arPSA3HCHUN Pa3HBIX resh.edu.ru, hitp://bio-
82 | TunoB Ha CyOOpraHM3MEHHOM, OPTAaHU3MEHHOM, 0 shool.tu ALD-D10
MOMYJISIIIHOHHOM U 9KOCHCTEMHOM YPOBHSIX S
resh.edu.ru, http://bio-
83 | buocdepa — obuiernanerapuast 0601049Ka 3eMIIu 0
shool.ru
84 | Yuenne B. U. Bepnanckoro o 6uochepe 0 resh.edu.ru, hitp://bio-
shool.ru
h.edu.ru, http://bio-
85 | 3aKOHOMEPHOCTH CylIecTBOBaHuUs Orochepsl 0 resh.cdu.ru, hitp:/bio
shool.ru
26 KpyroBopoTsI BeiecTB 1 OMOre0XUMHUECKHE 0 resh.edu.ru, http://bio-
[TUKJIBI shool.ru
h.edu.ru, http://bio-
87 | 3onanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIITH 0 resh.cdu.ru, hitp:/bio
shool.ru
88 | YcroituuBocTs 6uochepst 0 resh.edu.ru, hitp/bio-
shool.ru
89 | DKOJOrMYEeCKUE KPUZUCHI U UX MPUUUHBI 0 resh.edu.ru, hitp:/bio-
shool.ru
. h.edu.ru, http://bio-
90 | Bo3aeiicTBue 4yenmoBeka Ha Ouochepy 0 resh.equ.Ii, AUp-7o10-
shool.ru
91 | AHTponoreHHoe BO3/1€CTBUE HA PACTUTENIbHBIN U 0 resh.edu.ru, http://bio-
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JKUBOTHBII MU

shool.ru

9 OcHOBHBIE IPUHLIUIIBI YCTOWYUBOTO Pa3BUTHS 1 0 resh.edu.ru, http://bio-
YeJIOBEYECTBA U IpHUpoibl. OXpaHa IpUpoIbl shool.ru
93 | KourponbHas pabora Ne 4 1 0 resh.edu.ru, hitp:/bio-
shool.ru
94 PannonanbHOE IpUpoI0I0Nb30BaHKUE U 1 0 resh.edu.ru, http://bio-
COXpaHeHHe OMOJIOTUYECKOTO pazHooOpa3us 3emin shool.ru
95 O606menue mo reme «MHUKPOIBOIIONUS U €€ 1 0 resh.edu.ru, http://bio-
pe3yIbTaThD» shool.ru
9% O6006menne o Teme «MaKpOIBOTIOIUS U €€ 1 0 resh.edu.ru, http://bio-
pe3yabTaTh) shool.ru
97 O606menue o reme «IIporcxoxaecHue U pa3BUTHE 1 0 resh.edu.ru, http://bio-
JKU3HU Ha 3eMiiey» shool.ru
98 O606menne o Teme «IIporcxoxkaeHue YeoBeKa — 1 0 resh.edu.ru, http://bio-
AHTPOIIOIEHE3) shool.ru
99 O060611eHne o Teme «KOJOTUs — HayKa O 1 0 resh.edu.ru, http://bio-
B3aMMOOTHOIICHUSX OPTaHU3MOBY shool.ru
100 O606mienne o Teme «Opranu3Mel U cpea 1 0 resh.edu.ru, http://bio-
0OUTAHUS shool.ru
101 O06006111eHME 10 TEME «IKOJIOTHS BUIOB U 1 0 resh.edu.ru, http://bio-
MOMYJISILIAID) shool.ru
102 O606menue o Teme «brochepa — rmodanpHas 1 0 resh.edu.ru, http://bio-
HKOCHUCTEMaY shool.ru
OBHLIEE KOJIUYECTBO YACOB 110 102 75

INPOI'PAMME
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ITPOBEPAEMBIE HA ET'J 110 BUOJIOI'MHA TPEBOBAHUA K PE3YJ/IbTATAM
OCBOEHMUS OCHOBHOMUM OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

Kon
nposepsieM
oro
TpeOOBaHU
si

IIpoBepsiemble TpeGOBAHUS K MPEIMETHBIM Pe3y/JbTATaM OCBOEHUSI OCHOBHOI
00pa3oBaTeILHON NPOrPaAMMBbI CpeIHEro 001ero odpa3oBanusi

ChopMHUPOBAaHHOCTD 3HAHHI O MECTE U POJIM OUOJIOTHH B CHCTEME €CTECTBCHHBIX HAyK,
B (OPMHUPOBAHHU COBPEMEHHON €CTECTBCHHOHAYYHOW KapTHHBI MHpPa, B MO3HAHHU
3aKOHOB IIprUpoabl u PCIICHUN KNU3HCHHO BaXHBIX COIIMAJIBHO-3TUYCCKUX,
KOHOMHYECKHUX, IKOJIOTHUCCKHUX MPOOJIEM YeIOBEYECTBA, & TAKIKE B PEIICHUH BOITPOCOB
palluOHAJIBHOI'0 MNPUPOAOINIOJIb30BaAHUSA, B q)OpMI/IpOBaHI/II/I IOECHHOCTHOI'O OTHOMLICHUA K
OpUpose, OOIIECTBY, YEIOBEKY; O BKJIAJEC POCCHUCKUX M 3apYOEKHBIX YUEHBIX —
OHMOJIOTOB B pa3BUTHE OHOJIOTHH

Bnanenue cucremoil 3HaHWMIE 00 OCHOBHBIX METOJIaX HAYYHOTO IIO3HAHWS,
UCIIOJIB3YEMBbIX B OHOJIOIMYECKHX HMCCIICOBAHUAX IKUBBIX OOBEKTOB W JKOCHCTEM
(omucanue, U3MepeHue, MPOBEACHUE HAOIIOICHUH); CIIocO0aMy BBISBICHHUS W OICHKH
AHTPOITOTEHHBIX U3MEHEHHI B TIPUPOJIC.

VYMmenne BbIIBUI'aTb THIIOTC3bI, MPOBCPATH HX OSKCICPUMCHTAJIBHBIMU CPCACTBAMU,
bopMynHpys LIeNb UCCIEAOBaHMS, aHAIM3UPOBATh MOIYYCHHBIC PE3YJIbTaThl U JIENIaTh
BBIBO/BI.

BbisiBIieHHME  3aBUCHMOCTH ~ MEXIY  HMCCIEAYEeMbIMH  BEIUYMHAMH, OOBSCHCHUE
MOJIyYEHHBIX PE3yJIbTaTOB W (DOPMYIHPOBAHUE BBIBOJOB C HCIIOJIH30BAHHEM HAYYHBIX
MOHSATHUH, TEOPHIA U 3aKOHOB

YMeHue BiIageTh CHCTEMOHl  OMOJOTMYECKMX  3HaHUH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE OMOTIOTHYECKHE TEPMHHBI M TOHATUS (KW3Hb, KIJIETKA, TKaHb, OPraH,
OpranusM, BUJ, MOMYJAIMS, SKOCUCTEMa, OHMOleH03, Ouocepa; MeTaboIn3M, rOMeocTas,
KJICTOUHBI MMMYHHUTET, OMOCHHTE3 OejKa, OMOMOIMMEpPBI, TUCKPETHOCTh, CaMOPETYIISIINS,
CaMOBOCIIPOM3BEJICHNE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, 3HEPrO3aBUCHMOCTb, POCT M
pas3BUTHE);

Ouosornueckre Teopuu: kierouHas teopus T. IlIBanna, M. Illneiinena, P. Bupxosa;
KJIOHAJIbHO-ceNeKTuBHOro uMmmyHutera [I. Opnux, WM. MeunukoBa, XpoMOCOMHas
Teopusi HacieacTBeHHOCTH T. Moprana, 3akoH 3apojsimieBoro cxojctsa K. bapa,
sBOMIOLMOHHAsA Teopuss Y. JlapBuHA, CHUHTETHMYECKas TEOPUSA OBOJIOLUU, TEOPHs
anTporniorere3a Y. Jlapsuna; Teopusi Ouoreoumenoza B.H. CyxauéBa; yuenue H.U.
BaBuioBa o neHTpax MHOrooOpa3usi U MPOUCXOXKICHHS KyJIbTYPHBIX PACTCHH, YICHUE
A.H. CeBepuoBa 0 myTsax M HalpaBieHUsX 3Bodouuu, yueHue B.M. Bepnanckoro — o
ounocdepe);

3aKOHBI (€AMHO00pa3us MOTOMKOB IIEPBOrO IOKOJIEHHS, PACILEIJICHHUs] MPU3HAKOB,
HE3aBUCUMOI'O HACIEAOBaHUA IpPU3HAKOB I'. MeHIens; CUEIJIEHHOTO HacleIOBaHMs
MIPU3HAKOB M HapylleHus cueryieHus reHoB T. MopraHa; rOMOJOTMYECKUX PSAOB B
HacneAcTBeHHOM wu3MmeHunBoct H.M. BaBwioa; renermueckoro pasHoBecus JIx.
Xapau u B. Baitn6epra; 3apoasimeBoro cxozictsa K. bapa; Ouorenernueckuii 3aKoH D.
I'exkens, @. Mrosepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIEMEHTAPHOCTH );

npaBuia (MuHumMyma FO. JIubuxa, SKOJOTMYECKOM NUpaMUIbl YUCENT, OMOMACChl M
SHEPTHH);
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runote3bl  (koamepBatHoi AWM. Omapuna, mnepBuuHoro Oymeona Jx. XomzeliHa,
mukpochep C. Dokca, pubdozuma T. Yek)

YMeHHue pemarb IOWCKOBBICE OHMOJOTHYECKHE 3a]adyd; BBIABIATH IPUYUHHO-
CJICJICTBEHHBIC CBSI3H MEXJy UCCIICAYEMbIMU OHOJIOTHUECKUME 00BEKTaMH, ITPOIIECCAMH U
SIBIICHUSIMU, JIeTIaTh BEIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJTYYECHHBIX PE3yJIbTaTOB;
COCTABJISITh TCHOTHUIIMYCCKHE CXEMbI CKPEIIMBAHHUS JUIS Pa3HBIX THIIOB HACJICIOBAHMS
MIPU3HAKOB Y OPTaHU3MOB, COCTABIISTH CXEMBI TICPEHOCA BEIIECTB M YHEPTHUHU B SKOCHCTEMaX
(L1eTy MUTaHuUs, TUIIECBHIC CETH)

YMeHne yCTaHaBIUBATh B3aMMOCBSI3UM MEXAY CTPOCHHUEM U (YHKIMSIMHU: OPTaHOMIOB,
KJIETOK Pa3HbIX TKAaHEW, OpraHaMy M CHUCTEMaMM OpPraHOB Yy PACTEHMM, XKUBOTHBIX W
YeJI0BEKa; MEX/1y ATallaMi OOMEHa BELIECTB; dTalaMy KJIETOYHOI'O IIUKJIA U XKU3HEHHbIX
[IUKJIOB OPTaHU3MOB; dTallaMyd 3MOPUOHAIBHOTO PA3BHUTHUS; TEHOTUIIOM M (PEHOTHIIOM,
¢deHotunoM u (akropamMu cpenbl OOMTaHUS; MPOLECCAMU HBOJIOLUM; IBHKYILUMHU
CHJIaMU aHTPOIIOT€HE3a; KOMIIOHEHTaMH PA3JIMYHBIX SKOCUCTEM M IPUCIIOCOOIEHUSIMH K
HUM OpraHHU3MOB

YMenne BBLACIIATH CYHICCTBCHHLIC TPU3HAKHU !

CTPOCHUSA BUPYCOB, KJIICTOK ITPOKAPHUOT U SYKAPHUOT, OAHOKJIICTOYHBIX 1 MHOT'OKJICTOYHBIX
OpPraHM3MOB, BHUJIOB, OMOTCOIICHO30B, SKOCHCTEM M OHOC]EpHI; CTPOCHUS OpPraHOB U
CUCTCM OpraHoB paCTeHI/If/'I, JKMBOTHBIX, YCJIOBCKA; ITPOLECCCOB KUBHCACATCIbHOCTH,
NPOTEKAIOIIMX B OpraHM3Max pAacTCHUH, >XMBOTHBIX M YeEJIOBEKa; OMOJIOTHYECKUX
nporeccoB: oOMeHa BemecTB (MeTabonu3M), MHPOPMALMU W TIPEBPAIICHUS SHEPTHH,
OpoXXeHUsI, aBTOTPO(HOr0O U TeTepOTPOGHOr0 THUIOB MUTAaHUs, (QOTOCHHTE3a U
XEMOCHHTE3a, MHUTO3a, Meilo3a, raMmeroreHesa, MOpHOreHe3a, MOCTIMOPHOHAIBHOTIO
pa3BUTHUS, pPa3MHOXKCHHS, WHIMBHIYAJIILHOTO Pa3BUTHs OpraHu3Ma (OHTOTECHE3a),
B3aMMOJICHCTBHSI ~ T'€HOB,  TeTEpO3uca;  JCWCTBUH  HMCKYCCTBEHHOTO  0TOOpAa,
CTaOWJIM3HMPYIOIETr0,  JBIDKYIIETO M pa3pbIBAIOLIETO  €CTECTBEHHOrO  OTOOpa;
AJUIONAaTPUICCKOIO W CUMIIATPUYCCKOTO BI/II[OO6pa30BaHI/IH; BJIMAHHA ABHXXYIIUX CHII
IBOJIOLMU Ha TEHO(QOHJ TOMYJSIHH; TPHCIOCOOJICHHOCTH OpPraHU3MOB K Cpene
O6I/ITaHI/I$[, ycpeaoBaHuA HaHpaBJ’IeHI/If/'I 9BOJIIOLIMH; KPYroBOopoTa BCHICCTB MW IIOTOKa
YHEPrUH B SKOCHCTEMaX

C(l)OpMI/IpOBaHHOCTB YMCHUSA BBIACIIATL CYHICCTBCHHBLIC IIPU3HAKUW BHPYCOB, KIICTOK
IMPOKApUOT MU OJBYKAPHUOT, OJHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OPraHu3MOB, BHUIOB,
OMOreoleHO30B W  3KOCUCTEM; OCOOCHHOCTH IPOLECCOB OOMEHa BEIIECTB U
MPEeBpAICHUS YHEPTUM B KJIETKE, (OTOCUHTE3a, IUIACTUYSCKOTO W JHEPreTUIECKOTrO
o0OMEHa, XeMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3BUTHs M Pa3MHOXKCHUS,
WHIAVNBUIYAIBHOTO pa3BUTHS OpraHW3Ma (OHTOreHe3a), OOphOBI 3a CYIICCTBOBAHHE,
€CTECTBEHHOTO 0TOOpa, BHI000pa30BaHMsI, MPUCIIOCOOIECHHOCTH OPraHU3MOB K Cpelie
O6I/ITaHI/I$[, BJIUSAHHUA  KOMIIOHCHTOB 3JKOCHCTEM, AHTPOIIOTCHHBIX U3MEHEHUU B
AKOCHCTEMAax CBOCH MECTHOCTH, KPYrOoBOPOTa BEIECTB W IPEBPAIICHUS JHEPIHH B
omnocdepe

YMeHue UCIob30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
U CUMBOJMKY Ul J0Ka3aTelabCTBA POJCTBA OPraHU3MOB Pa3HBIX CHUCTEMATHYECKUX
TPYII; B3aWMOCBSI3M OPTraHU3MOB W CpeAbl OOWTaHUS; €IUHCTBA YEJIOBEYECKUX pac;
HEOO0XOMMOCTH 310pOBOro o0pa3a »KH3HHM, COXpaHEHHs pa3HooOpa3us BHIOB U
9KOCHUCTEM KaK YCIJIOBHsI COCYIIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA

YMeHHe KPUTHYECKH OICHWBATh HWH(POPMAIMIO OHOJOTUYCCKOTO  COJEPIKAHUS;
HHTEPIPETUPOBATh STHYECKHE ACICKThl COBPEMEHHBIX HCCIICAOBAHHNA B OHOJIOTHH,
MEIWIIMHE, OMOTEXHOJIOTHH, PacCMAaTpPUBATh TII00ATbHBIC JKOJOTHICCKUE TMPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO IO3UITHIO
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HEPEYEHD 2JIEMEHTOB COILEPKXAHUSA, ITPOBEPAEMBIX HA EI'D I1O
BHNOJIOTUHN

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAaHUSA

1

buonornsa xak HayKa. JKuBnIe cCTEMBI U X HN3YUYCHHUC

1.1

CoBpemeHHass OMOJOrUsl — KOMILJIEKCHAash HayKa. buojormdyeckue Hayku M U3ydaeMble UMU
npobnembl. DyHIaMEHTaIbHBIE, MPUKJIAJHbIE W TIOMCKOBBIE HAay4HbIE HCCIEAOBaHUSA B
OHMOJIOTHH.

3HaueHue O6uonoOruu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA.
[Tpodeccun, cBs3anHble ¢ Onosiornel. 3HaUYeHHWE OMOJIOTUH B MPAKTHUYECKOH ACSITEIBLHOCTH
YeN0BeKa: MEAMIIMHE, CEIbCKOM X035IIICTBE, IPOMBIILICHHOCTH, OXpaHe IPUPO/IbI

1.2

XKusble cucrembl Kak npeamer u3ydeHuss Ouosnoruu. CBOWCTBA JKUBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOIO COCTaBa, JIUCKPETHOCTh M LEIOCTHOCTh, CIIOXKHOCTb M YIOPSAJOYEHHOCTH
CTPYKTYpblI, OTKPBITOCTb, ~CaMOOPIaHMU3ALMs, CaMOBOCIIPOM3BEICHHUE, Pa3apPaKUMOCTb,
U3MEHYUBOCTB, POCT U pa3BUTHE.

YpOBHM  OpraHu3aluy  JKHUBBIX  CHUCTEM:  MOJEKYJSApPHBIM, KIETOYHBIA, TKAHEBBIM,
OpraHU3MEHHBIH, HONYJIIHHOHHO-BUI0BO, 9KOCHUCTEMHBIN (OMOTeOeHOTHYECKHUH),
o6uocdepnsiii. [Ipoueccsl, nporcxosaiue B KUBbIX cucTeMax. OCHOBHbIE NPU3HAKU >KHUBOTO.
XKu3Hp Kak popma CylIeCTBOBAHUSI MATEPUH

1.3

Metoapl Ouonorndeckoil Hayku. HaOmoneHue, n3aMepeHue, SKCIIEPUMEHT, CHCTeMaTh3alus,
MeraaHann3. lloHdatne o 3aBucuMOl M He3aBUCHMOM nepeMeHHOH. IlmanmpoBanue
skcnepumenTa. [locraHoBka u mpoBepka rumnote3. HyneBas runoresa. [lonsarue BeIOOpKH 1 €€
JIOCTOBEpPHOCTh. Pa3bpoc B Ouosormdeckux JaHHbIX. OLEHKa JTIOCTOBEPHOCTH IOJIyYEHHBIX
pe3ynbTaToB. IIpHMUMHBI MCKAKEHMS pE3yJbTaTOB JKcIepUMeEHTa. [IoHATHE CTaTHCTHYECKOro
TecTa

Knerka xak Onojoruyeckas CUCTEMA

2.1

Knerka — cTpyKTypHO-QYHKIMOHAJIbHAS €AMHULA JXUBOrO. VCTOpUS OTKPBITHS KIETKH.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopust (T. LIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE NOJI0KEHUS COBPEMEHHON KJIETOYHOWU TEOPUHU.

MeTtoabl  MOJIEKYJISIPHOH W KJIETOYHOW OWOJIOTMH: MHUKPOCKONHsS, Xpomatorpadus,
a5IeKTpoope3, METOJ MEUYEHBIX aroMoB, JuddepeHIualbHoe LEeHTpU(YyrupoBaHue,
KyJIbTUBUPOBAaHUE KJIETOK

2.2

XUMHYECKHHA COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMUKPOdJIEMEHThL. Boja n €€ posb Kak
pacTBOpUTEN, pEareHra, ydacTue€ B CTPYKTYPUPOBAHHMU KIJIETKHM, TEILIOPETYJISILUH.
MuHepanpHbIe BEIIECTBA KJIETKH, MX OWOJIOTHYECKas poib. POl KaTHOHOB M aHHMOHOB B
KJIETKE.

buonornveckue nonuMepsl. benmkn. AMHHOKUCIIOTHBINH cocTaB 06eaKkoB. CTPYKTYphI OSIIKOBOMA
MoJiekyibl. [lepBuuHas cTpykTypa Oenka, MNenNTHIHAas CBsA3b. BTopuuHas, TpeTHuYHas,
yeTBepTUYHasi CTpyKTypbl. [lenarypauus. CsolictBa OenkoB. Kiaccuduxanuss O6enkos.
buonoruueckue GpyHKIUN OETKOB.

VYrneBoabl. MoHOocaxapuabl, AUcaxapHjibl, OJUrocaxapuabl U nonucaxapujpl. OOummil mian
CTpOeHUs U (PU3UKO-XUMHUECKUE CBOICTBA yriieBo0B. bronornueckue GpyHKIMU yriIeBOIO0B.
Jlumuaer. TuapodmnbHO-rHApOodoOHEIe cBolicTBa. Kimaccudukamus munuaos. Tpurimnepuisl,
dochonunuapl, BOCKHM, cTepoubl. buonoruueckue QyHkuuu gunuaos. OOmMe cBoicTBa
OMOJIOTUYECKUX ~ MEeMOpaH  —  TEKy4ecTb, CIOCOOHOCTP K CaMO3aMBIKaHUIO,
IIOJIyTIIPOHULIAEMOCTD.

Hyxneunosbie kucnorsl. JJHK um PHK. Crpoenue HykiaenHOBbIX KuciaoT. HykieoTuusbl.
[Tpunnun kommieMmentapHocTH. [IpaBmiio Yapradda. Crpykrypa JIHK — nBoitHas cnimpaib.
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Mecronaxoxaenue u ononorndeckue pynkuuu JHK. Bugst PHK. @ynkunn PHK B kiietke.
Crpoenue monekynsl AT®. Makpospruueckue cBs3u B Mojekyine AT®. buonormueckue
¢ynkunn AT®. BoccTaHOBIEHHBIE MEPEHOCYMKH, WX (YHKIUU B KieTke. CeKBeHUpOBaHHE
JHK.

CrtpykTypHass OuoONOTHs: OWOXMMHYECKHE W OWO(PHU3MUECKHE WCCIECAOBAHUS COCTaBa H
IPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJ

23

Tunbl KiIeTOK: SyKapuoTHYecKas U IpokapuoTuueckas. CTpyKTypHO-(pyHKIMOHAIbHbIE
00pa3oBaHMs KIETKH.

Crpoenne mpokapuoTuieckoil kieTku. Kierounas creHka Oaktepuit u apxeid. OcoOEHHOCTH
CTpoeHHsI TeTepoTpodHON U aBTOTPOGHON MPOKAPUOTHYECKHX KIETOK. Mecto u poib
IIPOKAapUOT B OMOLIEHO3aX.

Crtpoenne u (YyHKIMOHHpPOBAHHE SyKapuOTHUeCcKOoW kieTku. [lmasmartuueckas memOpaHa
(mnazmanemma). CrTpykTypa IUIa3Matudeckoii memOpanbl. TpaHCIOpT BemiecTB yepes
Ia3MaTHYecKyl0 MeMOpaHy: maccuBHBIA (Auddysus, obneruéHHas nuddys3us), aKTUBHBIN
(epBUYHBIA M BTOPUYHBINA aKTUBHBIA TpaHcmoptT). [lomynponunaemocts MmeMOpanbl. Pabora
HaTpUH-KaJIMeBOr0 Hacoca. ODHAOLMTO3: MHMHOLMTO3, (aronuro3. Ok3omuro3. Kierounas
crenka. CTpykTypa ¥ QyHKIIMU KJIETOYHOU CTEHKH pacTeHU, TpulOB.

[Muromnazma. Ilutozons. IluTockener. JIBmxkenue wnuromnasMmbl. OpraHouabl  KIETKH.
OpHoMeMOpaHHbIe OpraHOUbl KIETKH: dHAomIazMaTuueckas cets (O11C), annapar [onbmku,
JTU30COMBI, UX CTpOeHUE M (PYHKIHH. B3auMOCBsI3b OJHOMEMOpPAHHBIX OPTaHOUIOB KIIETKH.
Crpoenne rpaHyiIsipHOro peTukyityma. CHUHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['magkuii (arpaHyfspHBIA) SHAOIUIA3MaTHYeCKUi peTukynyM. CekpeTropHas
¢bynkuus anmapara ['onbmku. TpaHcnopT BemecTB B KiIeTKe. Bakyosyn pacTHUTEIbHBIX KIETOK.
Kunerounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU bl KJIETKU: MUTOXOHJIPUH, IIIACTUIBL.

Crtpoenre u (yHKIMU MUTOXOHApPUN u TuiacTui. [lepBuuHble, BTOpPUYHBIE M CIIOXKHbBIE
IIACTUABl  (POTOCHHTE3UPYIOMIUX JYKAPHOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JICHKOIIIACTHI
BBICHIMX PACTEHUH.

HememOpannbie opranouabl kietku CtpoeHne u pyHKIMA HEeMEMOPaHHBIX OPraHOUIOB KIETKH.
Pubocombl. MukpodunamenTsl. Mplieunble KiIeTKH. MukpotpyOouku. KierouHslii meHTp.
CtpoeHue u IBUKEHHE )KTYTHKOB M pecHIUeK. MUKpOTPYOOUKH UTOILIa3MBL. LleHTpHOIb.
SAnpo. OGonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKHA, HUX CTPOEHHE M (QYHKIHU.
SnepHblii 6enkoBbId MaTpuKC. [IpoCTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B MHTEp(ha3HOM
snpe. benku XxpoMaTuHa — TUCTOHBI.

Knerounsle BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3yKapuUOT (PacTUTEIbHOM,
YKUBOTHOM, rpHOHON)

24

AcCUMHIISIIIMSL W JIUCCUMHJISIMSL — JIB€ CTOPOHBI MeTabonmu3Ma. Tumbsl OOMEHa BEIIECTB:
aBTOTPO(HBIH UM  TreTepoTpopHBIA. YuacTue KuCIOpoa B OOMEHHBIX Ipoleccax.
OHepreruyeckoe oOecrnieyeHue kierku: npespaiieHue AT® B oOMEHHBIX Ipoleccax.
@depMEeHTAaTUBHBIN XapaKTep peakuui KIETOYHOTO Meraboim3ma. DepMeHTH, X CTPOSHHE,
cBoiicTBa U MexaHu3M JeiictBus. Kodepmentsl. OTianuus (GpepMEHTOB OT HEOPraHMYECKUX
KaTaJn3aTopoB. beNKu-akTUBaTOpel W OCIKU-UHTHOUTOPHL.  3aBHCUMOCTH  CKOPOCTH
(epMEeHTATUBHBIX peaKil OT Pa3InYHbIX (HPAKTOPOB.

IlepBrUuHBIl CHHTE3 OpraHMYECKHX BellecTB B Kierke. dorocuHTe3. Posp Xxmopomnactos B
nporecce ¢orocunTe3a. CperoBas M TeMmHOBass (as3bl. [IpogyKTUBHOCTH (OTOCHHTE3A.
Bnustane pa3nuvHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.
XemocuHTe3. PazHooOpa3zue OpraHu3MOB-XEMOCHHTETHKOB: HHUTpU(pUUUpPYIOIIHE OaKTepuH,
xKene300aKkTepuu, cepoOaKTepHH, BOIOPOIHbIC OakTepun. 3HAaUeHHUEe XeMOCHHTE3a.
AHas’poOHble opraHusMmbl. Buabl Opoxenus. IIpomykTsl OpokeHHMsT M UX HCIOJIb30BaHUE
9eIIOBEKOM. AHa3pOOHBIC MHKPOOPTaHW3MBI KaK OOBEKTHI OMOTEXHOJIOTMH W BO30YIUTEIH

53




Ooe3Hen.

AdpoOHBIC OpraHU3MBI. JTalbl JHEPreTHIecKoro ooMeHa. [loaroroBurenbHbIi dTam. [uKommn3
— OECKHUCIIOPOTHOE PACHICTIIICHHUE TIFOKO3BI.

buonornveckoe OKUCIIEHWE, WM KJICTOYHOE JbIXaHue. PoJib MUTOXOHApHI B mpoleccax
ouonornueckoro oxucieHus. Lluknmmyeckne peakuuu. OxucnutensHoe GochopuupoBaHue.
[IpeumymiectBa a’poOHOTO MyTH OOMEHa BEHIECTB TMepes aHa’poOHBIM. Dd(eKTUBHOCTH
SHEPreTHYEcKoro ooMeHa

2.5

Peaknum marpuuHOro cuHTe3a. [IpHHIMI KOMIUIEMEHTAPHOCTH B PEAKIHMSIX MATPUYHOTO
cuHTe3a. Peanusanus HacieqCTBEHHOW HMHQoOpManuu. ['eHeTuueckuil KoJA, €ro CBOWCTBa.
Tpanckpunuus — matpuunblii cunte3 PHK. [IpuHIMOBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAIICIBHOCT, ACHMMETPUYHOCTb. TpaHCisnmus U e€ Tambl. Y4acTue TPaHCIOPTHBIX
PHK B Guocunrese Genka. YcinoBus 6uocunre3a Oenka. KoaupoBanue amumHOKHCHIOT. Poib
pubocom B OnocuHTE3E OEnKa.

Opranu3anus TeHOMa y NMPOKAPUOT U 3yKapuoT. Perynsnus akTUBHOCTH I'€HOB Y MPOKAPHOT.
I'mmote3a omepona (®. XKako6, XK. Mano). Perymsmuss 0OMEHHBIX TPOIIECCOB B KIIETKE.
Knerounslif romeoctas.

Bupycel — HexseTo4HBIE (OPMBI JKU3HM W OONMTraTHeie mapa3utbl. CTPOEHHE IMPOCTHIX H
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(haros.

BupycHble 3a001eBaHus yenoBeka, KUBOTHbBIX, pacteHuil. CIIN, COVID-19, conuanbHbie u
MEIULMHCKHUE TPOOJIEeMbI

2.6

Knerounsnii muki, ero nepuonst u perymsauus. Matepdaza u muto3. OcoOeHHOCTH MPOIIECCOB,
nporekamux B wuHTepdase. I[loaroroBka KICTKHM K JelICHHIO. [IpecCHHTETHYeCKHiA
(MOCTMUTOTUYECKUI), CUHTECTHUECKUNA M TOCTCHHTETUYECKUU (IMIPEMUTOTUUYECKHI) MEPUOIBI
uHTEp(PA3HL.

Marpuunsiii cunte3 JJHK — penmukanus. [Ipunnune! perukanuu JHK: kommineMeHTapHOCTS,
MOJYKOHCEPBATUBHBIA  CUHTE3, AaHTUIApPAIENbHOCTh. Mexanusm permmkanuun  JIHK.
Xpomocombl. CTpoeHue xpoMocoM. Tenomepsl U TeroMepasa. XpOMOCOMHBIN HA0Op KIETKH —
KapuoTHIl. JMIJIOWAHBIA M TaluIOWJHBIA HAOOpBI XPOMOCOM. | OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBbie XpOMOCOMBI.

Jlenenue knetku — Muto3. CTaauyu MUTO3a U MPOUCXOASIINE B HUX MPOLECChl. TUIIBI MUTO3A.
Kapuokunez u uurokunes. buonornueckoe 3HaueHue MHUTO3a. Perymsnuss MUTOTHYECKOTO
nukia kierku. [Iporpammupyemast kiierouHasi ruOenb — arnomnTos.

QPyHKIMOHAIbHAs! TCHOMHKA

Opranusm Kak OMOJIOrMYEeCcKasl CUCTEMaA

3.1

OnHOKJIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OpPraHu3Mbl M  MHOTOTKAHEBbHIC
OpPTraHU3MBI.

@dopmbl pa3sMHOXKEHHUS OPraHU3MOB: Oecronoe (BKJIIOYas BEreTaTWBHOE) W TOJoBoe. Buabl
0€ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIIOPYISIINA, (PparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pazmuoxenue. IlonoBeie kneTku, unu rametsl. Meio3. Cranguu Meiio3a. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. buosorndeckuii CMbICI MEH03a U IIOJIOBOIO ITpolecca.
Melio3 1 ero MecTo B AKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoxpimeBoe pazsute. ['ameTorenes y xuBOTHBIX. [lonoBeie xene3pl. OOpa3oBaHue u
pa3BuTHE TMOJOBBIX KiIEeTOK. CnepmaroreHe3 M ooreHe3. CTpOEHHE TIOJIOBBIX KIETOK.
OmonoTBOpeHne W 3IMOPHOHAIBFHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI OIIOAOTBOPEHHS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauButyanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craauu sMOpuoreHesa >KMBOTHBIX (Ha
npumepe Jarymkn). Ipodnenne. Tumsl apodienus. OcobeHHOCTH IPOOICHUS MICKOTUTAIOIIHX.
3apoApbIIeBbIe JTUCTKHU (TacTpyssiius). 3aKiajKka OpraHOB U TKAaHEW W3 3apO/IbIIIEBBIX JTMCTKOB.
B3anmHoe BiMsHUE YacTel pa3BUBAIOIIETOCs 3apobliia (IMOpHOHaIbHAS MHAYKIMSA). 3aKIaiKa
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IUTaHA CTPOEHMS JKUBOTHOI'O KaK Pe3yJbTaT MEPAPXUUYECKUX B3aUMOJEHCTBUM reHoB. BiusHue
Ha YMOPHUOHAIBHOE PA3BUTHE PA3IMUYHBIX (PAKTOPOB OKPYXKAIOILEH Cpebl.

Poct u pasButue xuBoTHbIX. [locTamOpuonanbublii nepuoa. IlpsMoe n HenpsiMoe pa3BUTHE.
Pazutue ¢ meramopo3om y O€CrO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX. bruonoruueckoe
3HAYEHUE NPSIMOIO M HENPSMOTO Pa3BUTHUS, UX PAaCHpOCTpaHEHHE B Ipupoje. Tumsl pocra
KHUBOTHBIX. PaKTOPBI PETYISALMH POCTa )KUBOTHBIX U yenoBeka. CTaquu MocTaMOPHOHAIBHOTO
pa3BUTHSA y )KUBOTHBIX U 4esioBeka. [leproabl oHTOreHe3a yenoBeka.

PasmHoxeHue u pasButHe pacteHuid. ['amerodur u cnopodut. Meiio3 B KU3HEHHOM LUKIE
pactenuii. OOpa3zoBaHue cmop B Tipolecce Mmeio3a. [amerorenes y  pacTeHHi.
OmnogoTBOpeHHE M pPa3BUTHUE PACTUTEIBHBIX OPraHU3MOB. J[BOHHOE OIUIONOTBOPEHHUE Yy
LIBETKOBBbIX pacTeHuil. O0pa3oBaHue U pa3BUTHE CEMEHU. MeXaHU3MBbl PETyJIsLUN OHTOT€HEe3a
Y PaCTEHMH U KUBOTHBIX

3.2

Hcropus cTaHOBIIEHUS U Pa3BUTHS T€HETUKU KaK HayKU. OCHOBHbIE T€HETUUECKUE MOHITHS U
CUMBOJIbL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUICJIbHBbIE T'E€HbI, aJbTEPHATUBHBIC IPU3HAKH,
JOMUHAHTHBIN U PELIECCUBHBIM MPU3HAK, TOMO3UTOTa, F€TEPO3UTOTA, YNCTasl JIMHUS, THOPUIBI,
reHotun, ¢eHotun. OCHOBHBIE METOJbl T€HETHKU: THOPUIOIOTUYECKHUH, ITUTOJIOTHYECKHIA,
MOJIEKYJIIPHO-T€HETUYECKUI

33

MonorubpuaHoe ckpeuuBanue. [lepBeiii 3aKk0H MeHuenss — 3aKOH e€IuHOO0O0pa3us THuOpHIOB
nepporo mnokojeHus. IlpaBuno pomuHupoBaHus. Bropoil 3akoH Mengens — 3aKoH
pacuieruieHusl Mpu3HAKoB. LluTonornyeckue OCHOBBI MOHOTHOPHUIHOTO CKpEIIMBAHMUS.
I'mmore3a 4YMCTOTHI TaMeET.

Ananusupyroniee ckpemuBanue. [IpoMexyTouHbBIM XapakTep HacienoBaHud. Pacuiernienue
MPU3HAKOB IIPU HETIOJIHOM JOMUHUPOBAHUHU.

Jurubpuanoe ckpenuBanue. Tpetuid 3akoH MeHzens — 3aKOH HE3aBUCUMOTO HACIICIOBAHUS
MpU3HAKOB. [luToMOrHueckue OCHOBBI AUTHOPUIHOTO CKPEIIIMBAHUS.

Cuemiennoe HacnenoBanHue mnpuzHakoB. Paboter T. Moprana. CuemieHHOE HacieqoBaHUE
I€HOB, HAPYIIEHHUE CLEIUICHUS MEX1y TeHaMu. XpOMOCOMHasi TEOpUs HACIEACTBEHHOCTH.
I'enetnka mnona. XpOMOCOMHBIM MEXaHU3M OIPEACIICHHUs I110J1a. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHblii M rereporaMeTHbli Mmoj. ['eHeTmdeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnegoBanne npu3HaKoOB, CUETVIEHHBIX C ITOJIOM.

l'enotun kak uenoctHass cucteMa. IlmeloTponus — MHOXECTBEHHOE JCHCTBUE TEHA.
MHOK€ECTBEHHBI aJIeNu3M. B3auMoJeliCTBUE HEAJUIENbHBIX T'€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [lonumepus

3.4

BsaumopeiictBre reHoTuna u cpensl npu GopMupoBaHuK (GeHoTHa. MI3MeHIMBOCTD MPH3HAKOB.
KauecTBeHHbIE M KOJIMYECTBEHHBIC IPU3HAKUA. Buabl W3MEHYMBOCTH: HEHACIICACTBEHHAs U
HAaCJICICTBEHHAs.

MomupukanmoHHass W3MEHYMBOCTh. Poib  cpensl B (OPMHUPOBaHMM  MOIU(PHUKAIIMOHHON
u3MeHunBocTH. HopMa peakuuu npusHaka. BapuanuoHHslil psn ¥ BapualuoHHast kpuBas (B.
Horanncen). CBoicTBa MOTU(PUKAIIMOHHON N3MEHIUBOCTH.

I'eHoTunnueckass  u3MeH4YMBOCTb.  (CBOICTBA  I'EHOTHUIIMYECKOM  M3MEHYMBOCTH.  Buuel
TeHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTal[HOHHASI.

KomOuHaTuBHAas M3MEHYMBOCTh. MeHO3 M TOJNOBOM mpolecc — OCHOBa KOMOMHATHBHOM
M3MEHYUBOCTH. POJIb KOMOMHATHBHOW M3MEHUMBOCTHU B CO3/IAaHUU T€HETUIECKOTO Pa3HOOOpasus B
IIpeenax OJHOro BUJA.

MyTaloHHasi U3MEHUYMBOCTb. Buibl MyTanuii: reHHble, XpPOMOCOMHBIE, TeHOMHBIE. CTIOHTaHHbIE
U MHIYLUPOBAHHBIE MyTaluu. SlnepHele M nuTOIUIa3MaTH4Yeckue Myranuu. CoMaThdeckue U
110J10BbIe MyTauu. [IpMunHbI BOSHUKHOBEHHS MyTalluid. MyTareHsl U UX BIUSIHAE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTALIMOHHOI'O IpOLecca. 3aKOH T'OMOJIOTMYECKUX PsAIOB B HACJIEICTBEHHOU
n3menuuBocty (H.M. BaBuiioB). BHesiiepHasi ”3MEHUMBOCTh M HACIIEICTBEHHOCTh
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3.5

Kapuortun yenoseka. MexayHapoaHasi mporpamma MCCIIEIOBaHUs TeHOMa YesioBeka. MeToabl
M3YYCHHUS] TEHETHKH 4YeJIOBEKa: TIeHEeallOTHYeCKUul, ONM3HEIOBbI, UTOTeHETHUYECKUIA,
MONYJIAIIMOHHO-CTATUCTUYECKUN, MOJEKYIsIpHO-reHeTndeckuil. COBpeMEHHOE OIpeesieHue
TeHOTHUIIA: TOJTHOT€HOMHOE CEKBEHHWPOBAHME, T'€HOTHIIMPOBAHHE, B TOM YHUCJE C IMOMOIIBIO
[TI[P-ananmmu3a. HacnencTBeHHbIE 3a00JeBaHUS YETOBEKA. | €HHBIE M XPOMOCOMHBIC OOJIC3HH
YyeloBeKa. boJie3HM ¢ HAcleACTBEHHOW MPeapacIioiOKEHHOCThIO0. 3HAYeHHE MEIULMHCKON
TCHETUKU B TMPEIOTBPAIICHUN W JICUCHHH T€HETUYCCKHX 3a0ojieBaHuii denmoBeka. CTBOJIOBBIC
KIICTKH

3.6

JlomecTuKanys 1 ceneKkims. 3apoKIeHue CeJIeKIMU U noMectukaruu. Yuenne H.M. BaBunoa o
LEHTPaX MPOUCXOXKJEHUS U MHOT000pa3usi KyJIbTYPHBIX pacTeHuid. Poib cenekiyu B CO3aHUN
COpPTOB PacTeHUH W MOPOJl KMBOTHBIX. COpT, MOpoa, ITAMM. 3AKOH TOMOJIOTHYECKUX PSAOB B
HacieicTBeHHOH n3MenunBocty H.M. BaBuiosa, ero 3HaueHue Juist CeIEKLIMOHHON pabOThI.
MeTtoapl ceneKIMOHHOM paboThl. McKycCTBEeHHBIH OTOOP: MAcCOBBIAH M MHAWBHIYaJbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceieKiuu. VcnpiTanue mpou3BoauTese mo noroMctry. Orbop mo
TEHOTHUITy C IOMOIIBI0 OIEHKH (PEHOTHUIIA MOTOMCTBA M OTOOpP MO T'EHOTUIYy C IOMOIIBIO
ananusa JIHK.

HckyccTBEeHHBIN MyTareHe3 Kak METO]l CeIeKIIMOHHON pa0oThl. PaaraninoHHBIA U XUMHYECKUA
MyTareHe3 KaK HMCTOYHHK MYTallMil y KyJbTypHBIX (OpM oOpranm3moB. Mcrmoiib3oBaHue
T€HOMHOTO PEIaKTHPOBaHUS U MeToJ0B pekomOuHaHTHBIX JIHK ms momydenust ucxomgHoro
Marepuaia i CEJICKIUH.

[Tonmydenue mnonumuonoB. BHyTpuBHIOBas rubpuamsaiys. biM3kopoACTBEHHOE CKpEIMBaHHE,
Wi uHOpuaMHT. HepoacTBeHHOE CKpeIMBaHUE, WM ayTOpUAMHT. ['eTepo3rc W ero NMpUYHHBL.
Hcnonp3oBanue rerepo3uca B cenekimu. OtnanéHnas rubpummsaims. [Ipeomonenue OGecrumomust
MEKBHIOBBIX THOPUIOB. JIOCTIKEHUSI CEIEKIIMU PACTCHUMN 1 JKUBOTHBIX

3.7

OOBEKTBI, WCMONb3yeMble B OHOTEXHOJOTHH, — KJIETOYHbIE M TKaHEBBIE KYIBTYpBI,
MUKpPOOPTaHU3MBI, HMX XapaKTepUCTHKA. TpagulloHHas OWOTEXHOJOTus: XJieborneueHue,
MIOJIyYEHHE KHUCIOMOJIOUHBIX MPOAYKTOB, BUHOAEINE. Mukpoouonornueckuii cutes3. OObeKThI
MUKpPOOHOJIOrHYecknX TexHojoruidl. [IpousBoiacTBo Oenka, aMHHOKUCIOT W BUTAMHHOB.
HckyccTBEHHOE OIUIOAOTBOPEHHE. PEKOHCTPYKIMS SMUEKIETOK M KJIOHHPOBAHHUE YKUBOTHBIX.
Merton TpaHCIUIaHTALUU SAEP KIETOK.

XpoMOCOMHAasi U TeHHas WHKeHepusa. VCKyCCTBEHHBIM CHHTE3 I'€Ha W KOHCTPYMPOBAHHE
pekomOuHanTHBIX JIHK. JlocTrykeHHsT W TEPCIIEKTUBBI XPOMOCOMHON M T€HHOW WHI)KEHEPHH.
MenuuHckre OMOTeXHOJIOrHH. VICcIoib30BaHNe CTBOJIOBBIX KIETOK

Cucrema u MHOT00oOpa3ue OpraHu4ecKoro Mupa

4.1

Bbuonornueckoe pasnooOpazme opranum3moB. COBpeMEHHass CHUCTEMa OpPTaHMYECKOTO MHpA.
[Tpunnmne! k1accuduray opranu3MoB. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIbI OPraHU3MOB.
OcoOeHHOCTH CTPOCHHSI W JKU3HEICATSIIBHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrtepuw,
apxeu, OJHOKJETOYHbIE TpUOBl, OJHOKJIETOYHBIE BOJOPOCIH, JPYrHe€  IMPOTHUCTHI.
Kononunanbueie opranu3mbl. JIBJKeHHE  OJHOKJIETOUYHBIX OPraHU3MOB: aMEOOMIHOE,
KT'YTUKOBOE, PECHUYHOE. 3alluTa Yy OJHOKIETOYHBIX OpraHu3MoB. Pa3apaxuMocTts Yy
OJIHOKJIETOYHBIX OPraHu3MOB. TaKkCuChI

4.2

MHorokieroynsle pacTeHus. B3auMOCBs3b 4acTell MHOIOKJIETOYHOIO OpraHusma. TkaHw,
OpraHbl M CHUCTEMBl OPTaHOB MHOIOKJIETOYHOTO opraHu3Ma. OpraHusM Kak €IMHOE LEJOE.
Tkanu pactenuil. Tunbsl pacTUTENBHBIX TKaHeW: oOpa3oBaTelibHAsA, MOKPOBHAs, MPOBOAAILIAS,
OCHOBHasA, MexaHudeckas. OcoOEHHOCTH CTpoeHHus, (YHKIMHA M PpacHoiOXKEHUs TKaHEeH B
opraHax pacTeHUH

4.3

BereraruBHble M TreHepaTUBHBIE OpraHbl pacTeHUH. DyHKIMM OPraHOB M CHUCTEM OPIaHOB.
Kapkac pactenuil. /IBrykeHre MHOTOKJIETOYHBIX PACTEHMI: TPONU3MbI U HacTuu. [lornomenne
BOJBI, YIJEKUCIOrO Ta3a M MMHEPAIbHBIX BEUIECTB pAcCTCHHUsMH. JIpIXaHHWE pacCTEHMIA.
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Huddysust ra3oB uepe3 NOBEPXHOCTh KIETKH. TpaHCIIOPTHBIE CHCTEMBI pacTeHuil. BrigeneHue
y pacteHuil. 3amura y MHOIOKJIETOUHBbIX pacreHui. Kyrukyna. CpencrBa macCUBHOM H
XUMHYECKOM 3aiuThl. DUTOHIUIBI.

PasnpaxxumocTs M peryiasuus y OpraHusMoB. PaznpaxuMocTs M perymsuus y
MHOT'OKJIETOYHBIX PACTeHMI. POCTOBBIE BENIECTBA U MX 3HAYCHUE

4.5

MHOroKJIETOYHBIE KUBOTHBIE. B3aMMOCBSI3b 4YacTe€ld MHOTOKJIETOYHOTO OpraHu3Ma. TkaHw,
OpraHbl U CHUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OopranuszMa. Opranm3M Kak €IWHOE IIeNoe.
I'omeocraz. TkaHu >KUBOTHBIX M 4YeJOBEKa. THIIBI >KMBOTHBIX TKaHEH: >SIHTEIHANLHAsA,
COCMHUTEIIbHAS, MbIIIeUHasi, HepBHAasA. OCOOCHHOCTH CTpPOSHUs, PYHKIMA ¥ PACTIOJIOKEHUS
TKaHEW B OpraHax >KUBOTHBIX U YEJIOBEKa

4.6

Opranbl U cUCTEMbI OPraHOB XUBOTHbIX. DYHKIMK OpraHOB M cucTeM opraHoB. Omopa Tena
opranu3moB. Ckenerbl OJHOKIETOYHBIX M MHOIOKJIETOYHBIX JKUBOTHBIX. HapyxHblii u
BHYTpeHHUH ckeneT. CTpoeHue U TUIbl COETMHEHUS KOCTEH.

JIBU>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. [luTanue »xuBOTHBIX. [lUTaHME NO3BOHOYHBIX
KHUBOTHBIX. J[pIxanue xuBOTHBIX. KoxkHOe apixanue. JXKabepHoe u IEroyHOE JbIXaHHeE.
JlbIxaHWe T[03BOHOYHBIX JKMBOTHBIX. OBOJIIOLIMOHHOE YCIIO)KHEHHME CTPOCHUS JIETKUX
[M03BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas cUCTEMA YesloBeKa. MexaHu3M BEeHTWIALMH JIETKUX Y
NOTUL U MJIEKONUTAOMMX. TpaHCIOPT BELIECTB Yy OpPraHU3MOB. TpaHCIOPT BELIECTB Y
KUBOTHBIX. KpoBeHocHass cucrema u e€ opranbl. KpoBeHOCHass cucTteMa I[O3BOHOYHBIX
XKHUBOTHBIX. Kpyru kpoBooOpareHus. DBOJIOLUOHHBIE YCIOKHEHUSI CTPOEHUSI KPOBEHOCHOM
CUCTEMbI TIO3BOHOYHBIX >KMBOTHBIX. BblielnieHne y opraHu3moB. BeineneHue y KUBOTHBIX.
Cokparurenshble Bakyosid. Opranbl BbiieneHus. CBsi3b MOJOCTH Tella C KPOBEHOCHOW U
BBIJICINTENIBHOW  CUCTEMaMu. BplfeneHue y MO03BOHOYHBIX JKMBOTHBIX. 3alura Yy
MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M UX MPOU3BOAHBIE.

PazgpaxkxumocTs U perymisuus y opraHu3MoB. Pa3ipaxuMoCTh y OJJHOKJIETOYHBIX OpPraHU3MOB.
Takcucel. PazipaxxuMocTh U PeryJssius y MHOTOKJIETOYHBIX pacTeHuil. POCTOBbIE BeniecTBa u
MX 3HAaYEHUE.

HepBHast cucrema u peduieKTOpHas peryisiiuss y MHOIOKJIETOYHBIX >KMBOTHBIX. HepBHas
cUCTEMA U €€ OTJIeJbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y dKUBOTHBIX.
Pazpaborka anroputMoB u mporpamm Uit 3(h(eKTHBHOW (DYHKIMOHAIBHOW aHHOTAINH
T€HOMOB, TPAHCKPUIITOMOB, TPOTEOMOB, METa00JIOMOB MHUKPOOPTaHW3MOB, PACTCHHIA,
KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €T0 31I0POBLEC

5.1

Opranbl U cUCTEMBbI OPraHoB YenoBeka. OTAENbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KHUBOTHBIX.
Pednexc u pednexropnas myra. besycioBHble u ycioBHble peduiekchl. ['ymopanbHas
peryisinya U SOHAOKPUHHAA CUCTEMA )KMBOTHBIX U YCJIOBCKA. Keiesnl BHHOKpHHHOfI CHUCTEMbI U
ux TopMmoHbl. JlelicTBue TOopMOHOB. B3anMOCBA3b HEPBHOW U SHIOKPUHHON CHUCTEM.
I'umortanamo-runopusapuas cucrema. Peduekc u peduiekTopHas nayra. besycnoBHble H
yCIIOBHBIE pedieKChl

5.2

3ammra opranu3ma ot 6osesneil. IMmyHHas cuctema denoBeka. KileTOYHbIN U r'yMOpasbHbIH
UMMYHUTET. Bpoxa€HHbl, nOpuOOpeTEHHBbIN  cnenupuueckuii uMMyHuTeT. Teopus
KJIOHAJIbHO-CEIIEKTUBHOTO AMMYHUTETA (I1.Dpnux, ®.M.bepser, C.Tounerasa).
BocnanureneHple  OTBETBI OpraHu3MoB. Ponb  BpPOXKIEHHOIO HMMMYyHUTETAa B Pa3BUTHH
CHCTEMHBIX 3a00J1eBaHUN
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KpoBeHocHast cucrema u e€ opranbl. Ceppie, KpOBEHOCHBIE COCYIbl W KpOBb. Kpyru
KpoBooOpanienusi. Pabora cepiia u e€ peryisius
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Jpixanue yenoBeka. uddysus ra3oB yepe3 MOBEPXHOCTh KICTKH. JlpIXaTenbHas cucTemMa
yesoBeka. JlpIxaTesbHas IOBEpXHOCTh. Peryisnus npixanus. JlpixatesibHble 00bEMBI
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5.5

HnmeBapHTeanas[ CHUCTEMA YCIO0BCKaA. OT[[GJII)I MUIICBAPUTCIBHOTO TpaKTa.
HI/IH_IeBapI/ITeJ'ILHLIe KCIIC3hbI. BHYTpI/IHOHOCTHoe W BHYTPHUKIICTOYHOC MUIICBAPCHUC

5.6

[ToxpoBbl U ux mpousBogHbie. Opransl BoiaeneHus. [louku. Ctpoenre u GyHKIIMOHUPOBAHHE
HedpoHa. OwIbTpanus, ceKpenus U 00paTHOE BCAChIBAHUE KaK MEXaHWU3MBI PabOTHI OPraHOB
BbiieneHusi. OOpa3oBaHKe MOYH Y YEIOBEKa

5.7

HBI/I)KCHI/IG YyeJloBeKa: MblmieyHas cucremMa. CKeJIeTHBIE MBIIINBI U HUX pa60Ta. CTpOGHI/Ie n
THUIIBI COSIMHCHUS KOCTEH

Teopust 3Bontonuu. Pa3BuTtue xu3Hu Ha 3emie

6.1

OpomonmonHas teopust Y. Jlapsuna. [Ipennochiiky BO3HMKHOBEHUsl AapBUHU3MA. JKu3Hb U
Hay4dHas aedaresbHoCTh Y. /lapBuHa.

JIBmokymiye cuiibl 3BoJirolnK BUOB 1o Y. /lapBuHY (BbICOKasi MHTEHCUBHOCTh Pa3MHOXKEHUS
OpPraHU3MOB, HacJEeICTBEHHAs W3MEHYMBOCTb, 0OphOa 3a CyIEeCTBOBAHUE, €CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternueckoil teopuu sposounu (CTD). HeliTpanbHas TeopHsl 3BOJIOLUU.
CoBpeMeHHas HBOJIOIMOHHAS OMOIOTHA. 3HaUCHHE HBOJIOIUOHHON TEOpUU B (hOpMUPOBAHUH
€CTECTBECHHO-HAY4YHON KapTHHBI MUPa

6.2

[Tomynsimust Kak dSJIeMeHTapHas eAuHHIA SBoMONUH. CoOBpeMEHHBbIE METOJbl OLEHKU
TEHETHYECKOT0 Pa3HOOOpa3us M CTPYKTYpPHl MOMyJsui. V3MeHeHne reHopoHIa TOMyISIH
KaK 2JIEMEHTapHOE 3BOJIOLMOHHOE SIBJICHHE. 3aKOH reHeTrndeckoro paHoBecus [x. Xapau, B.
Baitn6epra.

DOnemeHTapHble  (AaKTOPbl  (IBHKYLIME CHJIBI) HBOJMIOLMU. MYTAIlMOHHBIN  Mpolecc.
KomOunatuBHass m3aMeHUnMBOCTh. Jlpeii reHoB — cirydaiiHble HEHANpaBJICHHBIC W3MEHEHHS
4acToT amienei B momymsnusax. Dddekt ocHoBarens. Murpanuu. M3omsuus HOMyNIsiuii:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMOJIoruIecKast (Perpo yKTUBHAS).

EctectBennblit 0T00p — HampaBistonuii ¢pakTop 3Boironuu. GopMbl €CTECTBEHHOTO 0TOOpA:
IBIDKYIUH, CTAaOMITM3UPYIOLIHNHA, pa3phiBatonuil (Au3pynTuBHbIN). [TomoBoit 0TOOD.
[IpucnocoOaeHHOCT, OpPraHu3MOB  Kak  pe3yjiabTaT MHUKPOIBOJIONMHU. BO3HHKHOBEHME
npucrocobieHnid 'y  opranm3moB.  Apomopdoszpl  um  mawoamanTtanmu.  [Ipumepsr
MPUCTIOCOOIEHHUH y Opranu3MoB. OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum um CTpyKTypa. BumooOpa3zoBaHme Kak pe3yiabTaT MHKPOIBOJIOLUH.
M3onsmus — ximroueBoit  ¢daktop BupooOpazoBaHus. Ilytu u cmocoObl BHI000pa30OBaHUSA:
ajutonaTpuieckoe (reorpaduueckoe), CHUMIIATPUYECKOE (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonau3anus, rudbpuansans). JmuTeIbHOCTh SBOMIOIMOHHBIX MTPOILECCOB.

MexaHu3mMbl GOPMHUPOBAHUS OHOJIOTUIECKOTO pa3HOOOpa3usl.

Ponp  sBomronmoHHO#l  Ouonormu B pa3paboOTKe HAyYHBIX METOJIOB  COXPAaHEHHUS
O6nopazHooOpasuss. MUKPOIBOIIONUS M KOAIBOJIOIHS MApa3UTOB U MX XO035€B. MeXaHU3MBI
(dhopMUpOBaHHs YCTOWYMBOCTU K aHTUOMOTUKAM U criocoObl 00pbOBI ¢ HEll

6.3

MeTtoapl u3ydeHuss MakpodBoNONMH. [lameoHTONOrHYecKkre MeTOoAbl M3YyYEHHUS SBOJIOIUH.
[epexonnbie GopMbl U GUITOTEHETUYECKHE PSIJIBI OPTAHU3MOB.

buoreorpaduueckue Merobl uzydenus 3Boionnn. CpaBHeHue (Quopsl U payHbl MATEPUKOB U
ocTpoBoB. bruoreorpadudeckue odactu 3eMiu. BUIbI-OHIEMUKA U PEITUKTHL.
DOMOpPHUONOTHYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOAbl HU3YYEHHUS HBOIIOLHU.
I'eneTndeckue MexXaHU3MEI OBOJIIOIIUHU OHTOI'CHEC3a U IMOABJICHUA 5BOJOINMOHHBIX HOBIIICCTB.
I'oMonoruuHple W aHANOTUYHBIE OpraHbl. PyauMeHTapHble OpraHbl W aTaBU3MBI.
MOJ’IGKYJIHPHO-I‘GHGTI/ILIGCKI/IG, OMOXMMHYECKHE M MaTeMaTHUYECKUE MCTOAbl H3Y4YCHUA
sBosoMK. ['omonoruunbie TeHbl. COBpEeMEHHBIE METOJIbI MOCTPOCHHUS (PHIOT€HETUYECKUX
JIEPEBbEB.

XPpOMOCOMHBIE MYTaIlUU U SBOJIOIHS T€HOMOB.

OOmue 3akoHOMepHOCTH (TpaBmiia) 3BoOJIONMU. HeoOpaTuMocTh 3BONIONMHU. ANanTHBHAsS
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paauanusi. HepaBHOMEPHOCTh TEMIIOB 3BOJIKOLIMHU

6.4

Hay4nple runoTe3bl MPOMCXOKICHUS KU3HHA Ha 3emiie. AOnoreHes u nancrnepmus. JloHaydHbIe
IIPEJCTAaBICHUS] O  3apOXKJIEHUM KM3HU  (KpeaunoHM3M). ['umore3a  HOCTOSTHHOIO
caMO3apoKJIeHUs1 KU3HU U e€ omnpoBepxkeHue onbiTamu D. Penu, JI. Cnamnanuanm, JI.
[Tacrepa. IIpoucxoxeHne KU3HA U aCTPOOUOIOT L.

OcHoBHbBIE 3Tanbl HeopraHuueckoil sBomonuu. [lnanerapHas (reonoruyeckas) 3BOJIOLHUA.
Xumuueckasi 3BOMIOIMS. AOUOT€HHBIM CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPIaHUYECKUX.
Onpir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHoMepoB. KoaiepBaTHas
runote3a A.M. Omapuna, rumore3a mnepBu4HOro OyiboHa Jx. XoizeiHa, TeHeTHYecKas
runore3a [. Mémnepa. PubGosumbr (T. Yek) u rumoresa «mupa PHK» V. T'mnbepra.
®opmupoBaHre MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

Ucropusa 3emnu u Metonpl €€ uzydeHus. Mckonaemple OpraHnyeckue oCcTaTKu. ['eoXpoHOoIorus
n eé meronpl. OTHOCUTENbHAs U a0CONIOTHAs reoxpoHosiorusd. ['eoxpoHosormueckas IIkaia:
S0HBI, 3Pbl, IEPUO/IBI, STTOXH.

HavanpHbple 3Tanmbl opraHuueckoil sBostonu. l[losBIeHHME W SBOJIIOLMS NEPBBIX KIIETOK.
OBomous MeTabonu3ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoBpeMEHHBIE MHUKPOOHbBIE
OMOTIEHKM Kak aHalor MepBbIX Ha 3emye coobmectB. CtpomaromuTsl. [lpokapuoTel u
3YKapHOTBHI.

[Ipoucxoxaeane dSyKapuoT (CUMOHMOTEeHE3). DBOJIONHUOHHOE IPOUCXOXKICHUE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TpPYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIONUHU BbICIINX pacTeHuil. OcHOBHBIE apoMopdo3bl pacTeHuid. Brixon
pacteHui Ha cymry. [losiBleHue CIOpPOBBIX pacTEHUW M 3aBOeBaHHE UMHU Cyliu. CeMeHHBbIE
pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUU.

OCHOBHBIE ATAITBI YBOJIIOLIUH JKUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bI )KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — TMOSBIEHUE COBPEMEHHBIX THUMOB. IlepBrie XOpI0BBIE
XKUBOTHBIC. JKM3HB B BOJIE. DBOFOIUS TTO3BOHOYHBIX. [Iporcxokienne aMmpuOnii U peTHIIHA.
[Ipoucxoxaenne MiaeKoNUTAOMUX U mtull. [IpuHnun kitoueBoro apomopdosza. OcBoeHue
0€CIT03BOHOYHBIMH U ITO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butue xn3HM Ha 3emiie MO 3paM U NEPUOJAAM: apXel, MPOTEepO30H, Male030i, ME3030i,
KaifHO30M. OOmas XapakTepUCTHKa KJIMMaTa M TeOoJIOTHYeCKHX mporeccoB. IlosBnenne u
paciBeT XapaKTePHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 yCIOBHUS M BIMSHHE HA Ta30BBIH
cocTtaB atMochepsl.

MaccoBble BbBIMUpaHUSI — HKOJOTMYECKHE KpHU3UChl mpouuioro. IlpuumHbl u cieactBus
MacCOBBIX BoIMUpaHUil. COBpeMEHHBIN 9KOJIOTHYECKHI KPU3UC, €r0 0COOEHHOCTH

6.5

Pasnensl u 3amaun antponosiornd. Meroas! antpononorud. CTaHOBJIEHHE NPEACTABICHUN O
IIPOUCXOXKACHUN YestoBeKa. COBPEMEHHBIE HAYUHBIE TEOPHH.

CxoJ1cTBO uenoBeka ¢ KUBOTHbIMU. CHcTeMaTHUeCKOe IOJI0KEeHUE ueraoBeka. CBUIETENbCTBA
CXOJICTBA 4YeJIOBEKa C JKMBOTHBIMU: CPaBHUTEIbHO-MOP(}OJIOrHYEcKHe, 3MOPHOIOrHYECKHE,
¢usnonoro-o6MoXuMUUeCKue, moBeneHUecKue.  OTIWYMA  YeloBE€Ka OT  KHUBOTHBIX.
[IpsiMoX0Ka€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3sBuUTHE TOJIOBHOIO MO3ra H
BTOPOU CUTHAJIbHOW CHCTEMBI.

JBwxyiue cuibl ((pakTopbl) aHTPONOreHe3a: Ouojoruueckue, couuaynbHble. COOTHOILEHHE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaAUM AHTPOIOreHe3a. ABCTPAJIONUTEKU — IBYHOTME IpEIKH Jironed. Yemosek
yMEJbli, IEpBbIE M3TOTOBJICHUS OpPYAUN Tpyna. YemoBeKk NpSMOXOMSIIMI M IEPBBIM BBIXOJ
mozaei 3a npenensl Adpuxu. Yenosek reiinensOeprckuil — oOUMii NpeaoKk HeaH epTalbCKOTo
YEJIOBEKa M 4YeJIOBEKa pPa3syMHOro. YenoBeK HEaHAEPTAIBbCKUM KAaK BUJ JIIOJAEH XOJOIHOIO
KIuMaTa. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA, JEHMCOBCKMI YEJIOBEK, OCBOCHHE
KOHTUHEHTOB 3a npenenaamMu AQpuku.
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DBOOLUST COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBI OTOOp B TMOMYJSIMSIX YeJIOBEKa.
MyTanuoHHbIi npouecc u nonumMopdusM. IlonynsuroHHble BOIHBL, Ipeli reHOB, MUTPALUs U
«3¢(heKT 0OCHOBATEIS» B MOMYJIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbimme pacel: eBporneoujHas (eBpasuiickas),
aBCTpasio-HerpouHas (IKBaTOpUaIbHAs), MOHTOJIOU IHAs (a3HMaTCKO-aMepUKaHcKas). Bpems u
IyTH paccesieHusl 4ejoBeka 1o IuiaHere. EnumHCTBO 4yenoBeueckux pac. Hayunas
HECOCTOSATENILHOCTh  pacu3ma. [IpHCIIOCOONEHHOCTh YeNOBeKa K  Pa3HBIM  YCIOBHSM
OKpy»Karomiel cpenpl. Biusinue reorpaduyeckoil cpensl u apeiida reHoB Ha Mopdosioruto u
(U3HOJIOTHIO YeIOBEKA

ODKOCUCTEMEI U MpUCymure MM 3aKOHOMECPHOCTHU

7.1

Pa3nens! u 3agaun 3xosiorun. CBsI3b 3KOJIOTUU C IPYTUMH HAyKaMU.

Metoabr sxonorun. [lomeBeie HaOMIONEHHS. DKCHEPUMEHTHI B HKOJOTHH: TPUPOJHBIE H
nabopaTopHble. MozienupoBaHue B 3K0J0TUM. MOHUTOPUHT OKPY’KaIOLIEH cpelibl: JIOKaJIbHBIH,
PErHOHAJIbHBIN U [N100aJIbHBIN

7.2

Okosornyeckue (GpakTopbl U 3aKOHOMEPHOCTH MX AercTBusA. Kiaccupukanus 3K0J0rHuecKux
¢bakTopoB: abuoTuyeckue, OnoTudeckue, aHTpornoreHHsle. OOLIMEe 3aKOHOMEPHOCTHU JIeHCTBUS
skosoruueckux (axropos. [Ipasmio muanmyma (K. Hlnpenrens, FO. JIn6ux). TonepaHTHOCTB.
OBpUOMOHTHBIE U CTCHOOMOHTHbIE OPTaHU3MBI.

Abunornueckue ¢aktopsl. CBeT Kak 3Kojormdeckuii Qaxtop. [leiicTBue pa3HBIX YYacTKOB
COJIHEYHOT'O CIEKTpa Ha OPraHMU3Mbl. DKOJOTMYECKHE TPYIIBI PACTEHUN U KUBOTHBIX I10
OTHOIIEHUIO K cBeTy. CUrHaJIbHAs posib cBeTa. DOTOneproiu3m.

Temneparypa kak oskonorudeckuil Qakrop. JlelicTBue TeMIepaTypbl Ha OpPIraHU3MBI.
[lolkunoTepMHbBIE UM TOMOHOTEPMHBIE OpPraHU3Mbl. OBpPUTEPMHBIE M CTEHOTEPMHbBIE
OpPTraHU3MBI.

BrnaxkHocTh Kak 3Kxojorndeckuii daxrop. [Ipucnocobnenus pacTeHnit K MOAIEPKaHHIO BOJHOTO
Oananca. Knaccudukauust pacTeHuil mo oTHOWIEHHIO K Boje. [IpucrnocoOneHust *KUBOTHBIX K
M3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJIHAs, HAa3eMHO-BO3IYIIHAs, IIOYBEHHAs, IJTyOUMHHAs
MOJINOYBEHHAsI, BHYTpHOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOCHHOCTH Cpeja OOWTaHHS
opranu3moB. [Ipucnoco0seHns opraHu3MoB K KU3HU B pa3HbIX cpejiax.

buonoruueckue purmbl. Buemnue u BHyTpeHHUE puUTMbl. CyTOYHBIE U TOJUYHBIE PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHM KU3HH.

XKuznennsie ¢opmbr opranuszmoB. [loHsTHEe 0 >XHM3HEeHHOW Qopme. JKuzHeHHBIE (QOPMEI
pacTeHMi: NepeBbs, KyCTapHHUKH, KyCTapHUYKH, MHOTOJIETHHME TpaBbl, OJHOJECTHHE TPaBBI.
XKuznennpie (HOpMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a’pOOHOHTHI. OCOOEHHOCTH
CTpOEHUs 1 00pa3a KU3HHU.

buotnueckue ¢axTopsl. Buabl OHOTHUECKUX B3aMMOACHUCTBUI: KOHKYPEHIUS, XUITHHYECTBO,
cumOuo3 u ero ¢opmbl. [lapasutusM, Koomepanusi, MyTyajlu3M, KOMMEHCAJIU3M
(KBapTUPAaHTCTBO, HaxyjeOHMUYecTBO). Herpoduueckne B3aMMOACHCTBHS  (TOMHMYECKHE,
¢dopuueckue, pabpuueckue). 3HadyeHHE OMOTHYECKUX B3aMMOACHUCTBUI AJIs CYIIECTBOBaHMS
OpPraHMU3MOB B cpesie oouTanus. [[puHINI KOHKYPEHTHOrO UCKIIIOUEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU nomynsuuu. [lomynsauus kak Ouonoruueckas cucrema. Posb
HEOJHOPOJAHOCTH Cpefbl, (usnueckux OapbepoB U 0COOEHHOCTEH OHONIOrMU BHJIOB B
(GbOopMHpPOBAaHUN TPOCTPAHCTBEHHOM CTPYKTYphl —momynsinuii. OCHOBHBIE —TIOKa3aTelH
MOMYJISIMK: YUCIEHHOCTh, IUIOTHOCTb, BO3PAacTHAas M IIOJIOBas CTPYKTypa, POXKIAEMOCTb,
IIPUPOCT, TEMII POCTA, CMEPTHOCTH, MUTPALUI.

Okosorudeckass CTpykTypa nomyisauud. OILleHKa 4YHCIEHHOCTH TONyJsAuud. JIuHamuka
NONyJSAMM M €€ peryJsinusa. buOoTHYeCKMi NOoTeHUuan Mnonyisanud. MoaenupoBaHue
JUHAMMKU nonysssuud. KpuBble pocTa 4uCIEHHOCTH nonyisuuu. KpuBble BBDKHBAaHMSL.
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Perynsauus yuciaeHHOCTH TOMYJSALMMA: POJb (PAKTOPOB, 3aBUCSAIIMX U HE 3aBUCSIIMX OT
IJIOTHOCTH. DKOJIOTHUECKHE CTpaTeruu BuaoB (r- u K-cTparerun).

[lonatue 00 »SKomorMuecko Humie Buaa. Mecroooutanue. MHOroMepHas MOJETb
skoJsiorndeckor Huu Jx. M. Xarunncona. Pazmepsl skosiorndeckoi Huu. [loTeHumansHas u
peanu30BaHHAs HULIU.

Bun kak cucrema nomynauuil. Apeansl BUAOB. BuIbl M MX KU3HEHHBIE CTpaTETrHH.
3aKOHOMEPHOCTHU TMOBEJCHUS U MHUTPALlUN KUBOTHBIX. broornueckne MHBA3UU 4y KEPOTHBIX
BUJIOB

7.4

CoobmiectBa opranuzMoB. buoneno3z u ero crpykrypa. CBA3M MEXIy OpraHu3MamMu B
OuorneHo3e. DxocucreMa Kak oTkpbiTas cucrema (A.Jlx. Tencnu). OyHKIMOHAIBHBIE OJIOKH
OpPraHU3MOB B JKOCUCTEME: NPOAYLEHTbI, KOHCYMEHTbI, peAyLEeHThl. Tpoduueckre ypoBHH.
Tpoduueckue nenu u cetu. Abuotrueckue 6J10Kku 3kocucTeM. [10uBbI U MBI B 3KOCUCTEMAX.
KpyroBopor BemecTsB 1 NOTOK SHEPTHH B 3KOCUCTEME.

OcHOBHBIE ITOKa3aTeNnM 3KOcHcTeMbl. bruoMacca M HMpoayKIus. DKOJIOTMYECKHE NHpaMUIbI
qrcen, OMoOMacChl U SHEPTUH.

HanpaBneHHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — CyKLeccuH. llepBuuHbIE M BTOpPUYHBIE
CYKLIECCUM W MX IPUYMHBL. AHTPOIOI€HHbIE BO3AECHUCTBUS Ha cykueccuu. KimmakcHoe
coobiectBo. bruopazHooOpazue M IMOJHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOHUMBOCTH
COOOIIECTB.

IIpuponHble 3KOCUCTEMBI. AHTPONOIEHHBIE OJKOCUCTEMBI. ATpO3KOCHCTEMA. ATPOLEHO3.
Paznuuns Mex 1y aHTpOIIOT€HHBIMU U IPUPOJHBIMHU YKOCUCTEMAMMU.

VYp6oskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucreM. ['opozackas ¢iopa u dayna.
CuHaHTponu3auus TOpoJACKON ¢ayHbl. buonormueckoe u  XO034WCTBEHHOE 3HAUYEHHUE
arpo’KocucTeM U ypOosKocucTeM.  3aKOHOMEPHOCTH  (DOPMHUPOBaHHS  OCHOBHBIX
B3aUMOJICHCTBUI OPraHU3MOB B DKOCUCTEMAX.

IlepeHoc 3HEpPrUM U BEIECTB MEXY CMEKHBIMU HKOCUCTEMaMHU. Y CTONYMBOCTb OPTaHU3MOB,
ITONYJIALIMM ¥ DKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3IEUCTBUI

7.5

buocdepa — obmierianerapHas 0601049Ka 3eMIIH, T/Ie CYIIECTBYET WM CYIIECTBOBAJA JKU3Hb.
Yuenue B.M. Bepuaackoro o 6uocdepe. Obnactu 6uochepst u e€ cocra. JKuBoe BeliecTBo
o6uocdeps! u ero HyHKIHH.

3aKOHOMEPHOCTH cymiecTBoBaHUS Ouocdeprl. OcobeHHocTH Ouocdepbl Kak TIII00aTbHOM
skocucTeMbl. JluHammuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiecTB H
OMOreoXMMHYECKHEe UKIIBI (YIiiepoa, a30Ta). PUTMHUHOCTD siBIeHU# B Ouocdepe.
3onanpHOCTH OMocdepsl. [loHsaTHe 0 OMoMe. OCHOBHBIC OMOMBI CYIIIH: TYHAPA, XBOWHBIC Jieca,
CMEIlIaHHbIE W IIUPOKOJUCTBEHHBIE Jieca, CTENH, CAaBaHHBI, MYCTHIHH, TPOMHYECKHE Jeca,
BbICOKOTrOphsi. Kinmar, pacturenbHbIN U )KUBOTHBIH MUP OMOMOB CYLIH.

Ctpyktypa U (YHKIUS KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOrO MOTEHIMana U OuocdepHbIX
byHKIII

7.6

DKOJIOTHYeCKHe KPU3KCHI M UX MpUYHMHBL. Bo3jaelicTBue uenoBeka Ha Ouocdepy. 3arpsizHeHue
BO3YIIHOM cpenbl. OxpaHa Bo3ayXa. 3arpsi3HEHUE BOAHOU cpenbl. OXpaHa BOJHBIX PECYpPCOB.
Pa3pymienune noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue kinumara.

AHTpPONIOr€HHOE BO3JIEHCTBHE HA PACTUTEIbHBIM U KUBOTHBIM MHUp. OXpaHa pacTUTENBHOTO U
KHUBOTHOTO Mupa. OCHOBHBIE MPHHLIMIBI OXpaHbl Tpupoasl. KpacHele kuuru. Ocobo
oxpansiemble npupoabie Tepputopun (OOIIT). Boranudeckue cajapl ¥ 300J0TUUYECKHE TAPKU.
OcCHOBHbIE TPUHLMIIBI YCTOMYMBOTO pPa3BUTHUS 4EJIOBEUECTBA W HpHUpoabl. PanuonanbHOE
MPUPOIONOIB30BaHUE M COXpaHEHUE OMOIIOTUYECKOT0 pasHoo0pa3us 3eMiun
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YYEBHO-METOJAUYECKOE OBECHEYEHME OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

* buonorus. buonoruveckue cucTteMbl W MPOIECCH; yriryoneHHoe obydenue, 10 kmacc/ Tepemon
A.B., IlerpocoBa P.A. OOmectBo c¢ orpannyeHHoi oTBeTcTBeHHOCThIO «MOL[ MHEMO3WHA»

* buosorus. brojorudeckre cHCTEMBbI U TIPOIECCHI; yriyonenHoe ooyuenue, 11 xmace/ Tepemon
A.B., IlerpocoBa P.A. OGuiectBo ¢ orpannueHHoi oTBeTcTBeHHOCTHIO « MOl MHEMO3UHA»

METOJANYECKHNE MATEPHAJIBI JIJIS1 YUUTEJIA
bu6mmoreka [IOK
resh.edu.ru

http://bio-shool.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

bu6mmoreka [IOK

resh.edu.ru
http://bio-shool.ru
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