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[Iporpamma mo yde6HOMY npeamery "buonorus” (manee - OMoJIOTHSI) HA YPOBHE CPEIHETO
obmiero obpazoBanusi pazpaboTana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-03
«0O06 obpazoBannu B Poccuiickoit ®enepanuny, ®PI'OC COO, Konnenuuu npenogaBanus y4eOHOTO
npeamera «brooTrs» U OCHOBHBIX TOJIOKEHUH (eepatbHOl pabodeli mporpaMMbl BOCTIUTAHHS.

VYueOnslii npenmer «buonorus» yriayonénnoro yposHs usydenust (10—11 kiaccsl) siBisieTcs
OJTHUM W3 KOMIIOHEHTOB MpeaMeTHOH obOnactu «EcTecTBeHHO-Hay4dHbIE TpeaMeTsl». CoriiacHo
nonoxxeHussM @I'OC COO npodunbHble ydeOHbIE IPEIMETHI, U3y4aeMble Ha YIIIYOJEHHOM YPOBHE,
SBJIFOTCST criocoboM auddepeHnmanuu oOydeHuss Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHHs H
MpHU3BaHbl 00ECTIEUYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIMM, CPEIHUM OOLINM, CPEIHUM
npodecCHOHAFHBIM M BBICIIMM O0pa3oBaHMEeM. B TO ke Bpems KaXAbIH W3 ITUX Y4eOHBIX
MPEeIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HAa MPHOPHUTETHOE pEHICHHe O00pa3oBaTEIbHBIX,
BOCIIMTATENFHBIX ¥ PAa3BUBAIOIINX 3a/1a4, CBSI3aHHBIX C TMpodopHeHTanuel oOydaromuxcs |
CTUMYJIHPOBAaHHEM MHTEpeca K KOHKPETHOH 00JacTH Hay4YHOTO 3HAHWHs, CBS3aHHOTO C OMOJIOTHEH,
MEIHUIMHOM, SKOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mno ydebHomy npeamery "buosorusa" naér mpenctaBieHHE O LEIM U 33Jadax
u3ydeHus ydebHoro mpenmera «buosorus» Ha yriyOon€HHOM ypoOBHE, OmpelenseT o0s3areiabHoe
(MHBapMaHTHOE) TMPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpUpOBaHHWE IO pas3feiiaM U TeMmaw,
pacnpezienieHne no KjiaccaMm, peKOMEHIyeT MOCeI0BaTeIbHOCTh U3yUeH s yueOHOro Marepuana C
YI€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4€OHOTO MpOoIiecca, BO3PACTHBIX
ocobeHHocTel oOydaromuxcs. B mporpamMme o 61osioruu peanu3oBaH NPUHIUI IPEEMCTBEHHOCTH
C U3y4YeHHEeM OWOJIOTMM Ha YpPOBHE OCHOBHOTO 0OIIero ooOpazoBaHus, Ojarojmaps ueMmy
IIPOCMATPUBAETCS  HANpaBJIEHHOCTh Ha MOCJIEYIOUlee pa3BUTHE OHOJIOTMYECKUX 3HAHMH,
OpUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, SKOJIOTHYECKOTO
MBIIIUIEHUS, IPEICTABICHUN O 3J0pOBOM 00pa3e KU3HHU, HAa BOCIIMTAHUE OEPEKHOTO OTHOLIEHUS K
OKpYXalolel MpUpoaHON cpere. B mporpamme mo OHOJIOTHHM Takke IMOKa3aHbl BO3MOXKHOCTH
yaeObHoro mpeamera «buosorms» B peanmzanuu TtpeboBanuit ®I'OC COO k mIaHUpyeMbIM
JMYHOCTHBIM, METAlpeAMETHbIM M IpPEeIMETHbIM pe3yibTaTaM 00yd4eHUs M B (HOPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATENBHOW JEATEIBHOCTH OOYYalOUIMXCS IO  OCBOCHUIO
coJiepKaHUs OMOJIOTNYECKOro 00pa3oBaHusl Ha YPOBHE CpEHEro oOI1ero oopa3oBaHusl.

VYuebublii nmpeamer «buonorus» Ha ypoBHE cpeaHero oomero oOpa3oBaHUS 3aBeplIacT
Ouosornyeckoe oOpa3zoBaHHE B ILIKOJE U OPUEHTHPOBAH HAa pacIIMpEHUE U yrilyOJeHHe 3HaHUM
oOyyaromuxcs 0 )HUBOH NMPUPOJE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHON OMOJIOIMH, 3MOPUOJIOTHH
1 OMOJIOTUH Pa3BUTHSL, TEHETHKH, CEJIEKLIUU, OMOTEXHOJIOI MU, YBOJIIOLIMOHHOTO YUE€HUS U SKOJIOTHH.

N3yuenune ydyeGHOro mpenmera «buosiorus» Ha yriyOGJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJrOTOBKY O0YYarOLUXCs K HOCIEAYIOIIEMY MOTYYeHUI0 OMOJIOTHYECKOTO 00pa3oBaHUs B By3ax
U OpraHu3alusx cpexHero mnpodeccuoHanbHOro obpaszoBaHusa. OCHOBY €ro CoAep)kKaHus
COCTaBJIIET CHUCTEMa OMOJIOTMYECKMX 3HAHHUM, IOJYYEHHBIX HpPU M3YYEHUH OOYy4arolUMUCS
COOTBETCTBYIOLIMX CHUCTEMAaTHYECKUX pa3/esioB OHOJOrMM Ha YPOBHE OCHOBHOIO OOLIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUA MOJY4arOT pa3BuUTHE. Tak, pacUIMpeHbl U yri1yOJeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, TpHOaxX, OakTepUsaX, OpraHu3Me yelloBeka, 00X
3aKOHOMEPHOCTSX KU3HH, JOMOJHUTEIBHO BKIIIOYEHBI OMOJIOTMYECKHE CBEAECHUS NMPUKIAAHOTO U
MIOMCKOBOTO XapakTepa, KOTOpbleé MOXHO MCIOJb30BaTh KaK OPUEHTUPHI sl IMOCIEAYIOIIEro
BbIOOpa npodeccun. Bo3aMorkHa Taxke MHTErparys OMOJOTHUYECKUX 3HAHUN ¢ COOTBETCTBYIOIIMMU
3HAHUSIMH, TMOJYYEHHBIMM OOYy4aroIMMUCS TPH H3Yy4eHUH GHU3UKU, XUMHM, Teorpapuu u
MaTEeMaTHKH.

CrpykTypa mnporpammbl mo yueOHOMy mnpeamery "buonorus" oTpaxaer CcHUCTEMHO-
YPOBHEBBII M HBOJIOIMHMOHHBIA MOAXOAbI K H3ydyeHHI0 Ouosnoruu. COriacHO UM, H3Yy4aroTcs
CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHbIE JJIsl KMBBIX CHUCTEM Pa3HOTO YPOBHS OpraHH3allMH,



HBOJIIOLIUM OPTAaHUYECKOTO MUpa Ha 3emiie, COXpaHEHHsI OMOJIOTUYECKOTO pa3HOOOpa3usl IJIaHETHI.
Tak, B 10 xmacce M3y4aroTCs OCHOBBI MOJIEKYISIPHOH M KJIETOYHOH OMOJIOTHUH, SMOPHOJOTHH U
OMOJIOTUM DPAa3BUTHS, TCHETUKM W CEJIEKIHWH, OWOTEXHOJOTMH W CHHTETHYECKOH OHOoTHH,
aKTYaIM3UPYIOTCS 3HAHUS OOy4alomMxcs 1O OOTaHUKE, 300JIOTHH, AHATOMHH, (HU3HMOJIOTHH
yenoBeka. B 11 kiacce M3ydaroTCs IBOJIOLMOHHOE YYEHHE, OCHOBBI JKOJOTHHM W YYEHHE O
ouocdepe.

VYueOHplii mnpeamer «buosnorus» 1npuszBaH 00ECIEUUTh OCBOEHUE OOY4YaIOUIUMUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, HJICH, MPUHIIUIIOB M MPABHJI, JIKAITUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KAapTHHBI MHpa, 3HAHUKH O CTPOEHHH, MHOTO0OpasMM M OCOOCHHOCTSX
KJIETKH, OpraHu3Ma, T[OMyJISUN, OWOIIEH03a, DJKOCHUCTEMBI, O BBIJAIOMIUXCA HAYYHBIX
TOCTIKEHUSX, COBPEMEHHBIX MCCIEIOBAHNUAX B OMOJIOTHH, TIPUKIATHBIX acTIeKTaX OMOJIOTHYECKUX
3HaHui. g pa3BUTHA W TOHJEpXKaHHUS HWHTEpeca OOydJalomMxcs K OWOJIOTHH Hapsay Cco
3HAYUTEIBHBIM O0BEMOM TEOPETHYECKOTO MaTepHaja B COJACPKaHUHM MPOTPAMMBI 10 OHOJIOTHU
MPEAYCMOTPEHO 3HAKOMCTBO C HWCTOPUEW CTAHOBIICHHWS M PAa3BUTUS TOW WJIM HHOW oOiactu
OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX W 3apyOEXKHBIX YUEHBIX B pEHICHHE BaKHEHIINX
OMOJIOTHYECKUX U 9KOJOTHYECKHUX MPOOIIeM.

Henbp m3ydenus ydebHoro mpeamera «buonorus» Ha yriayOGn€HHOM ypOBHE — OBJIAJCHHE
00yJaroIUMUCs 3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHATLHOW OPTaHU3alliy KHUBBIX CHCTEM Pa3HOTO
paHra W TpHOOpPETeHHWE YMEHWH WCIONb30BaTh STH 3HaHWA B (OPMHUPOBAHWW HHTEpeca K
omnpenen€HHo ob6macTi Tpo(ecCHOHATBFHON NIeATETPHOCTH, CBSI3aHHOW ¢ OWOJOTHMeH, WId K
BBIOOPY y4eOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHHUsl.

JlocTkeHune Leau u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOn€HHOM YpOBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE O0YYAIOUIMMHUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OMOJOTHYECKHUX
TEOPUSIX, KOHLEMLHUAX, TUNOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TpaBUJIaX, COCTaBISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTHUHY MUPA; O CTPOCHUH, MHOT000pa3uu U 0COOEHHOCTSIX
OMOJIOTMUECKHX CHUCTeM (KJIETKa, OpraHu3M, IOMYyJslus, BHI, OHWOreoneHo3, Ouocdepa); o
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTUY;

03HaKOMJIEHHE O0YYaIOIINXCs ¢ METOJaMU TIO3HAHUS KUBOM MPUPOJIbI: HCCIEA0BATEIHCKUMU
METO/JIaMU OHOJIOTUYECKUX HayK (MOJIEKYJISIpHOM U KIETOYHOW OHOJOrHH, SMOPHUOJIIOTHH H
OMOJIOTUM pPAa3BUTHUS, TCHETUKH U CEJEKIUH, OMOTEXHOJOTMH M CHHTETHYECKON OHoJoruu,
MAJCOHTOJIOTUH, DKOJIOTHH); METOJaMU  CaMOCTOSITEIbHOTO  IMPOBEJIEHUs  OMOJOTHYEeCKUX
uccienoBaHuii B jaboparopuu U B npupoae (HaOmoJeHWe, HW3MEpEHHE, HSKCIEPUMEHT,
MOJETUPOBAHUE);

OBJIaJICHUE OOYYAIOUUMUCS YMEHHMSIMH: CaMOCTOATEIBHO HAXOJUTh, aHAIM3UPOBATh U
WCIO0JIb30BaTh OMOJIOTHMUYECKYI0 HH(OpMAIMIO; MOJIb30BAThCS OHOJOTMYECKOH TEPMHUHOJIOTHEH U
CUMBOJIUKOM; yCTaHABJIMBATh CBA3b MEX]y pa3BUTHEM OMOJIOTUU U COLMATBHO-?KOHOMUYECKHUMHU U
HKOJIOTHYECKUMHU MpoOIeMaMH YelOBEUeCTBa; OIEHUBATh MOCIEACTBHS CBOCH AEATEIHLHOCTU II0
OTHOIICHUIO K OKpYKalolleld NpUpOJHON cpede, COOCTBEHHOMY 3/J0POBbI0 M 3J0POBHIO
OKpYXXaloIlUX JIfoel; OOOCHOBBIBaTH M CcOOMIONATh Mepbl NPOPHIAKTUKH HH()EKIIMOHHBIX
3a0o0JIeBaHMi, MpaBWia MOBEJIEHHs B MpHpoJe M obecneueHHs O€30MacHOCTH COOCTBEHHOU
KHU3HEIEATEIPHOCTH B UYPE3BBIYAMHBIX CHUTYyallUsX MPUPOJHOIO U TEXHOTCHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPHITHS B 00JIaCTH OMOJIOTHH;

pa3BuUTHE y OOYYarOIUMXCS HMHTEUICKTYalbHbIX M TBOPYECKHUX CIIOCOOHOCTEH B Ipolecce
3HAaKOMCTBA C BBIJAIONIUMUCS OTKPBITUSAMH U COBPEMEHHBIMH MCCJIEIOBAHUSAMHU B OHOJIOTHH,
pemaeMbpIMU €10 TpoOeMaMH, METOAOJIOTHEH OHOJOrMYECKOro HCCIeIOBaHUs, IPOBEICHUS
OKCIEPUMEHTAIbHBIX  HMCCIEOBaHWM, pelleHus OHOJIOTMUECKUX  337ad, MOJAEIMPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U MPOLIECCOB;



BOCIIMUTAHUE y OOYYAIOIIMXCS LEHHOCTHOIO OTHOIIEHHUS K >KMBOM HpPUPOJE B LIEJIOM U K
OTHeNbHBIM €€ o0beKTaM U  SABICHHAM; (OPMHUPOBAHUE HKOJIOTHYECKOW, TI'e€HETHYECKOMH
IPaMOTHOCTH, OOIIeH KyJabTYpbl TOBEICHUS B TPUPOJC; HHTETPAIMH ECTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHne OO0yJaloUIMMHCS KOMIETEHTHOCTH B PAaIlMOHAIHLHOM MPHUPOAOTOIH30BAHUT
(cobmoaenne mpaBuil MOBEJCHUS B IPUPOE, OXPAHbI BUAOB, IKOCUCTEM, OHOC(hEpHI), COXpaHESHHH
COOCTBEHHOTO 37I0POBbSI M 3I0POBBS OKPYKAIOUIMX JoAeH (coOmroneHust Mep Npo(UIaKTHKH
3a0oJeBaHmii, oOecrieueHrue OE30MacCHOCTH IKU3HENEATEITPHOCTH B YPE3BBIYAHHBIX CHUTYaIHAX
MIPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAHHUS OWMOJIOTHUECKUX 3HAHUU U
YMEHHUU B MOBCEIHEBHOM )KU3HH;

CO3JaHME YCJIOBMM JUId OCO3HAHHOTO BbIOOpa OOyYaroIIMMHCS HWHIAUBUAYaJIbHOU
00pa3oBaTeNIbHOM  TPAaeKTOpPHUM,  CIOCOOCTBYIOLIEH  MOCIEAYyILEMY  MNpo(ecCHOHATBHOMY
CaMOOTIPE/ICIIEHUIO, B COOTBETCTBHHU C WHIAMBHIyaTbHBIMA HHTEPECAMHU U MMOTPEOHOCTSIMHU PErHOHA.

OOmiee 4MciIO YacoB, OTBEACHHBIX Ha HU3ydyeHUE OWOJOTMM Ha YIIyOJEeHHOM YpOBHE
cpenHero oOuiero oopazosanus, cocrapiseT 204 yaca: B 10 xiacce — 102 gaca (3 yaca B HeJieln0), B
11 ximacce — 102 gaca (3 gaca B HeZEINIO).

OT100p opraHu3aMoOHHBIX (GOPM, METOJOB U CPEACTB O0YUICHHUST OMOJIOTHH OCYIIECTBISIETCS C
y4€TOM CIEU(HUKN €ro COJACpKaHUS M HANPaBICHHOCTH Ha MPOAOJDKEHHE OHOJIOTHYECKOTO
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MTPO(PECCHOHATBEHOTO U BBICIIEr0 00pa30BaHMUs.

OO0s13aTeNIbHBIM  yCIIOBUEM TpU 00ydyeHUM OMOJIOTMHM Ha YriyOJEHHOM YpOBHE SIBIISIETCS
MIPOBEICHUE JTA00OPATOPHBIX U MPAKTHIECKUX paboT. Takxke ydacTre 00yJaronuxcsl B BHIIOJTHEHUH
IIPOEKTHBIX U y4eOHO-HMCCIIE0BATENBCKUX pabOT, TEMATUKAa KOTOPBIX ONPEAEsIeTCs yUUTEIEeM Ha
OCHOBE HMEIOIINXCA MAaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUH.

COJEP)KAHUE OBYYEHUA
10 KUIIACC

CopeprxaHue MporpaMMsl, BBIICIEHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY rOCYIaPCTBEHHOU
urorosoi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHast OuojOrusi — KOMIUIEKCHas Hayka. KpaTkas ucrtopusi pa3BUTHs OHOJIOTHH.
buonoruueckne Hayku M u3y4aeMmble UMU TpobOnembl. DyHIaMeHTalbHbIE, MPHUKIATHBIE U
MTOMCKOBBIEC HAYYHbIE UCCIICOBAHMS B OMOJIOTHH.

3naueHue Ouosioruu B (POPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOU KapTHUHBI MUpA.
[Ipodeccun, cBszaHHble ¢ Ouonorueil. 3HaueHHWE OWUOJOTHMHM B MPAKTUYECKOW JEeSTENbHOCTH
YEJIOBEKa: MEJIMLIMHE, CEIIbCKOM X035MCTBE, IPOMBIIUIEHHOCTH, OXpaHE IPUPOIbL.

JdeMoHcTpanun

IToptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, VY. I'apsei, I
Mennens, B. U. Bepuanckuii, U. I1. [1aBnos, U. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuid, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuiel 1 cxembl: «CBsi3b OMOJOTHM C JIPYrUMH Haykamu», «ChucremMa OHMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl H X H3y4YeHHE

XKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOWCTBA KUBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, TUCKPETHOCTh U LEIOCTHOCTD, CIOKHOCTh U YIIOPSAIOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CAMOOPraHu3alus, CaMOBOCIPOU3BEACHUE, PA3APAKUMOCTb, U3MEHUYUBOCTh, POCT U
pa3BUTHE.



YpOBHM OpraHu3alld >KUBBIX CHUCTEM: MOJIEKYJISPHBbIM, KIETOYHbIA, TKaHEBBI,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, 3KOCUCTEMHBIN (OMOTEOIEHOTHYECKUI), OroChepHBIH.
[Iporecchl, MPOUCXOAIINE B )KUBBIX cucTeMax. OCHOBHBIC TIPU3HAKH KUBOTO. JKM3HB Kak dopma
CyllleCTBOBaHUs MaTepuu. Hayku, nu3ydaroiye »K1UBble CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3aIliHy.

N3ydyeHne >xuBBIX cHCTeM. Meroabl OWOJoOrMveckoi Hayku. HaOmioneHue, u3MepeHwue,
SKCIEPUMEHT, CUCTEMATU3alUsl, MeTaaHanus3. [IoHATHE O 3aBUCUMON U HE3aBUCUMOM MEPEMEHHOM.
[InanupoBanue skcnepumenTa. [loctaHoBka m mposepka runore3. Hymesas rumoresa. Ilonstue
BBIOOpDKH W €€ JOCTOBEpHOCTb. Pa30poc B Oumosormueckux AaHHBIX. OIEHKa JOCTOBEPHOCTH
MOJYYCHHBIX Ppe3yJabTaToB. [IpUYMHBI UCKaKEHUSI pe3yNbTaToB dKcnepumeHTa. [loHsaTue
CTaTHUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TTPU3HAKH KU3HW», «bromornueckue cucreMon», «CBONCTBA
KUBOM MaTepum», «YpPOBHU OpraHM3allM >KUBOM HpHUpoabD», «CTpoeHHe >KUBOTHOM KIETKHY,
«Tkanu KUBOTHBIX», «CHCTEMBI OpraHOB YEJOBEYECKOTO Opranusmayn, «bHuoreomneHos»,
«buocdepay, «MeTo1bl U3yUeHUsI JKUBOU MPUPOIBI.

O6opynoBanue: mabopaTopHoe 000pyJIOBaHWE JUTSI TTPOBEACHHS HAOIIONCHUM, M3MEPEHUH,
AKCIEPUMEHTOB.

IIpakTuyeckasi padora «Vcmonb30oBaHWE PA3TUYHBIX METOJOB MPH H3YyYECHUH JKHUBBIX
CUCTEMM.

Tema 3. buoJsiorust KjieTku

Knerka — cTpykTypHO-(YHKIIMOHAIBHAS €IWHUIIA YKUBOTO. VICTOpHUSI OTKPBITHS KIIETKH.
Padoter P. I'yka, A. JleBenryka. Knerounas teopusi (T. IlIBamn, M. Ilneitnen, P. Bupxon).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUH.

MeTroapl MOJEKYASIPHONW ¥ KJICTOYHOW OWOJIOTHH: MHUKPOCKOIHUS, Xpomartorpadus,
anekTpodope3, METOoJA  MEYEHBIX  aToMoB, auddepeHnuampHoe  mEeHTpUPYTrUPOBAHUE,
KYJIbTUBHUPOBAHUE KIETOK. M3yueHue @QuKcupoganHvlx Kiemox. IDIEKTPOHHAS MHUKPOCKOIIHS.
Koundghoxanvnasa mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoncTpauuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lIneiinen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxembl: «CBETOBOM MHMKPOCKOID», «DJIEKTPOHHBIH MHKpOCKom», «Mcropus
Pa3BUTHUS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIIpenapaThl PaCcTUTENbHBIX, >KMUBOTHBIX U
OaKTepuaNIbHBIX KIETOK.

IIpakTnueckass padora «l3yueHue MeToA0OB KIETOUHON Ouojoruu (xpomarorpadus,
anekrpodopes, nuddepenunanbHoe neHTpudyruposanue, [1LP)».

Tema 4. XuMuveckasi Opranu3anms KJIeTKn

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YyJIbTPaMHUKpOAIEMEHThL. Boma u e€ poiib
KaK pacTBOpUTENS, pEareHTra, ydyacTHe B CTPYKTYPUPOBAaHUU KIETKH, TEIUIOPETYISIIUU.
MunepasnbHbIe BEIIeCTBa KIETKH, UX OHosiorndeckas poib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KiIeTKH. buosornueckue mnonuMepbl. benku. AMHUHOKUCIOTHBIN
coctaB 6enkoB. CTpyKTypsl OenKkoBO#l Monekynbl. [lepBuuHas cTpykrypa Oenka, menTuaHas CBS3b.
Bropuunas, TpeTuuHas, dYeTBepTUYHas CTPYKTypbl. JleHatypamus. CBoiicTBa  OENKOB.
Knaccugukamus Oenkos. buonornueckue GyHkiuu 0enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapu/ibl, AUCAaXapuibl, OJUrocaxapuibl U momucaxapuasl. OOmuil miaxn
CTpOeHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBO0B. bronorndeckre GpyHKIIUN yTrIIeBOIOB.

B)0%000701 158 I'uapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccugukarms JUIHUIOB.
Tpurmuuepuasl, Gochomunuabl, BOCKH, cTepouabl. buonorunueckue ¢yHkuuu aunuaoB. OOmiue



CBOMCTBA OHMONIOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
MIOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucinotsl. JJHK um PHK. Crpoenune HyxnenHoBbIX Kucinot. HykiaeoTuisl.
[punun xomminementapuoctu. llpaBuno Yapradda. Crpykrypa HAHK — nBoitnHas crnmpais.
Mecronaxoxaenue u ononorndeckue pynkuuu JJHK. Bugst PHK. @ynkiun PHK B knetke.

Crpoenue monekyinbsl AT®. Makpospruueckue cBsizu B mojiekyiie AT®. Buosnorumueckue
¢yakmun  AT®. BoccraHOBICHHBIE TIEPEHOCYMKH, WX (YHKIWM B  KIETKe. J[pyeue
nykneozuompugocgamor (HT®). CexBenupoBanue JJHK. Memoowvr cenomuru, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHass Ouojorus: OMOXMMHYECKHE M OHO(]U3MUECKHE HCCIEJOBaHMUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYphl OnoMoJieKyil. Modenupoganue cmpykmypol u hyHKYuil OUOMONEK)
u ux komniekcos. Komnvromepnulii Ouzaiin u opeanuyeckuii cunmes OUOMONEKYI U UX HeNPUPOOHbIX
anano2oe.

JdeMoHcTpanuu

[optpetst: JI. [lonunr, [x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHne  XMMHYECKMX  3JEMEHTOB B HEXHBOU  MPHUPOJEN,
«Pacrnpeenenne XUMUYECKUX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmupsr u cxemsl: «llepuoguueckas TaldaMIAa XUMHUYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYNBI BOJb», «BemiectBa B cocTaBe OpraHusmMoB», «CTpoeHHE MOJEKYNIbl Oenkay,
«CTpyKTYpBl OEIKOBOM MOJIEKYIbl», «CTpOeHHE MOJIEKYT YIJIeBOJOB», «CTpoeHHEe MOJICKYT
TunuaoBy, «HykiienHOBbIE KUCIOTBDY, «CTpoeHre MOJEKYIbl ATD.

O6opynoBaHue: XUMHYECKas TTocya 1 000pyI0BaHHE.

JladopaTopHas pa6ora «OOHapyxeHHE OCTKOB C MOMOIIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlaGoparopnasi padora «lccienoBaHne HYKIEHMHOBBIX KHCIOT, BBIJIEJICHHBIX W3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n yHKUUM KJIETKH

Tunel KiIeTOK: 3yKapuoTuyeckas U mpokapuotudeckas. CTpyKTypHO-(pyHKIIMOHAJIbHbIE
00pa3oBaHUs KIETKHU.

Ctpoenune npokapuoTudeckoi kieTku. Kierounas crenka Oakrepuii u apxeid. OcobeHHOCTH
CTpOEHUS TeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTUYECKUX KIETOK. MECTO U poJib MPOKApUOT B
OMOLIEHO3aX.

Crpoenue U (YHKIMOHUPOBAHUE SyKapuOTHUeCKOW kieTku. [lmasmaruueckass MeMOpaHa
(mna3manemma). CrpykTypa Miia3MaTudeckol MeMOpanbl. TpaHCIOPT  BEIIECTB  uepe3
IIa3MaTH4ecKyl0o MeMmOpaHy: maccuBHbIN (auddysus, obOneruénnas nuddysus), aKTUBHBII
(mepBUYHBIA W BTOPWUYHBIA akTUBHBIA TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota
HATPUI-KaJIMEBOr0 Hacoca. DHJAOIMTO3: MUHOLMTO3, GaronuTos. DK301uTo3. KiuetouHas creHka.
Crpykrypa v QyHKIIUU KIETOYHON CTEHKU PACTeHH, IpuOOB.

Huronnazma. Iuto3osnb. I{uTockener. J[IBwxkeHue wnuTomiazmbel. OpraHouibl KIETKH.
OnHomeMOpaHHBIE OpraHOMbl KIETKU: 3HAoruiazmathueckass cetb (OIIC), ammapat ['omsmxw,
JM30COMBI, UX CTpoeHHe U (yHKUUU. B3auMOCBS3b OAHOMEMOpPAHHBIX OPraHOMJOB KIIETKH.
CtpoeHue TpaHyIspHOTO peTuKynyma. Mexanusm nanpaenrenus 6enkoeé 6 OIIC. Cunres
pacTBopuMbIX  OenkoB.  CHHTE3  KIETOYHbIX  MeMOpaH. [mankuit  (arpaHyssipHBIi)
sHAOIUIa3MaTHUeCKuii peTukynyM. CekpetopHas ¢yHkius amnmapata [onbmku. Moouguxayus
benkoe 6 annapame I onvodcu. Copmuposexa b6enkoe 6 annapame I 0o160cu. TpaHCIOPT BEILECTB B
KieTke. Bakyonu pactutenbHbIx kieToK. Kierounsiii cok. Typrop.

[ToyaBTOHOMHBIE ~ OpraHOMBl KJIETKM: MUTOXOHJIpPUH, IUIACTUABL. [Ipoucxoocoenue
mumoxonopuii u naacmuo. Cumbuozenez (K.C. Mepemxckosckuii, JI. Mapeynuc). Ctpoenue u



GyHKIMHM MHUTOXOHApUH W mactud. llepBuuHble, BTOPUYHBIE W  CJOXHBIC ILJIACTH]IBI
(OTOCHHTE3UPYIONTUX FYKAPUOT. XIIOPOTUIACTHI, XPOMOIUIACTHI, JICHKOTUIACTHI BHICIIUX PACTCHHIM.

HememOpannsie opraHouabl kietku CTpoeHne ¥ (yHKIMH HEMEMOpaHHBIX OPIraHOWIOB
KIeTku.  Pubocombl.  [Ipomescymounvie  gpunamenmol.  MuxpouimaMeHTbl.  Axmunogvle
Mukpoghunamenmoi. MBIIIEUHBIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEeMmOK.
MukpoTtpybouku. Krerounsrii wneHtp. CTpoeHHe U JBWKEHHE IKTYTUKOB U PECHHYEK.
MukpoTpyOouku muToruia3mel. LlenTpuons. beaku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopmvie benxu.

Anpo. OGonouka sapa, XpOMaTHH, KapHOILIa3Ma, SIPBIIIKH, WX CTPOEHHUE U (YHKIHH.
Snepuslii 6enkoBbIi MaTpukc. [IpocTpaHcTBEHHOE PacoIOKEHUE XPOMOCOM B HHTEP(PAZHOM SIpE.
Dyxpomamun u 2cemepoxpomamun. benku XxpomaTuHa — TUCTOHBL. Junamuka sadephoii 060104KU &
mumo3se. HoepHuiti mpancnopm.

Knerounsie BitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT (pacTUTENIbHOM,
KUBOTHOM, TpHUOHOI).

JdeMoHcTpanuu

[Toptpertsr: K.C. Mepexkosckuit, JI. Maprynuc.

Tabmuis! u cxembl: «CTpoeHHE 3YKapUOTUYECKOU KIeTKN», «CTpOeHHE )KUBOTHOU KIIETKUY,
«CtpoeHne pacTuTeNbHOM  KiIeTkn», «CTpoeHue MUTOXOHIpHH», «Sapo», «CtpoeHue
MIPOKAPUOTHUECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX KJIETOK,
MUKpOTpenaparbl 6aKTepHalbHbIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOCHUS KIETOK Pa3JIMYHbIX OPTaHU3MOB.

IIpakTHyeckasi padora «3yueHne CBOWCTB KICTOYHON MEMOpaHbBD.

JlabGoparopHass padora «lccienoBaHue IJIa3MOIU3a U JEIJIA3MOJIM3a B PACTUTEIbHBIX
KJIETKaX».

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NMpeBpallleHle JHEPruM B KJIeTKe

AcCUMWIALNS U JUCCUMWISILIUA — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOQHBIA U reTepoTpodHBIA. YyacTue KUCIOpoAa B OOMEHHBIX IMpolieccax. JHepreTHuecKoe
obecrieuenue kieTku: npeppamienue ATD B oOMeHHBIX Tporeccax. DepMEeHTaTHBHBIA XapaKTep
peakuuil KJIeToyHoro Merabonusma. GepMeHThbl, UX CTPOCHUE, CBOWCTBA U MEXaHU3M JCHUCTBHS.
Kodepmentsl. Otimunst ¢epMEHTOB OT HEOPraHMYECKUX KaTalu3aTOpOB. belKu-akTHBaTOpHI U
OeNKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX PEAKIMMA OT pa3IMUHbIX (PaKTOPOB.

[lepBUuHBIl CHHTE3 OpPraHUYECKUX BeELIECTB B KieTke. DoTocuHTe3. AHOKCUSEHHbIU U
oKcuzenHvlll  pomocunmes y  baxkmepuii. Ceemocobuparowjue nuUSMeHmMvl U NUSMEHMbl
peaxyuonnozo yeumpa. Ponp xnoporuiactoB B mporecce ¢oTtocuHTe3a. CBeroBas U TEeMHOBas
dazpl. @omoovixanue, Cs., Cs- u CAM-munvr ¢pomocunmesa. IIpoayKTUBHOCTH (PoTOCHHTE3A.
Brnusinue pa3nuyHbix (pakTopoB Ha CKOpPOCTh poToCHHTE3a. 3HaUeHUE (OTOCHHTE3A.

Xemocunres. PazHooOpaszue opraHu3MOB-XEMOCHHTETUKOB: HUTpU(DULUPYIOIIHE OaKTepHH,
Kenez00aKkTepuu, cepobakTepru, BOJIOPOIHbIE OaKTepruu. 3HaU€HHE XEMOCHHTE3A.

AnaspoOHble opraHusmbl. Buabl Opoxenus. IIpoaykTbl OpokeHHMs U UX HCHOJIb30BAHUE
YeJIOBEKOM. AHa’pOOHBbIE MHKPOOPTraHU3Mbl Kak OOBEKThl OHOTEXHOJOTMM W BO30YyIUTEIH
00J1e3HEH.

AdpoOHBIE OpraHM3Mbl. OTanbl 3SHepreTuyeckoro ooOmeHa. IloaroroBuTenbHBIN HTal.
I'mukonn3 — 6eCKUCIOPOHOE paCIEIIEHUE TJIFOKO3BI.

buonoruueckoe OKHUCIIEHHE, WINM KIETOYHOE JbIXxaHWe. Poib MHUTOXOHApPUH B Ipoleccax
ouonornyeckoro okucieHus. lluximdeckue peaknuu. OxucauTenbHoe (ochopunupoBaHue.
Duepeus membpannozo epaduenma npomornos. Cunmesz AT®: paboma npomonnou ATD-cunmasol.



[IpeumymiectBa a’pobHOro myru oOMeHa BewlecTB Imepes aHa’poOHBIM. ((HEKTHBHOCTH
HHEPTreTUYECKOTO 0OMEHA.

JdeMoHcTpanuu

[optperst: Ix. Ilpuctiou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, 11
Murtuemn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «®DortocuHTE3», «DHepreTHdeckuii obMen», «buocuHTEe3 Ocnkay,
«Crtpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpyJOBaHHUE JJsl IPUTOTOBJIEHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JlabopaTopHas padora «/3yueHue xkaTanuTuyeckoil akTUBHOCTU (pepMEHTOB (Ha mpuMmepe
aMuUIIa3bl WM KaTajiasbl)».

JlabopaTopHas padora «/3yueHue ¢pepMEHTaTUBHOIO paclleIUIeHHs MEepPOKCHIa BOAOpoIa
B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX.

JladopaTopHas pa6ora «CpaBHEHHUE MMPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3a.

JladopaTopHas pa6ora «CpaBHEHHUE MMPOIIECCOB OPOKEHUS U JTBIXAHUS.

Tema 7. HaciiencrBenHasi uHpopManus U peajau3anus eé B KJIeTKe

Peaknun matpuuHoro cuHTe3a. [IpUHIIMTT KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUIHOTO
cuHTe3a. Peanmmzanmst HacnenctBeHHoW wuHMopmaruu. [‘eHeTWuyeckuii KOJ, €ro CBOWCTBA.
Tpanckpunuus — marpuunbiii cuHTe3 PHK. IlpmHOmner TpanHckpunimu: KOMIIJIEMEHTApPHOCTb,
AHTUNAPAUIETBHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ srambl. Yuactue TpancnopTHeix PHK B OuocunTese Oenka. YcmoBus
onocunTe3a 6enka. KoaupoBanue aMuHOKHCIIOT. Posib pubocom B GHocuHTE3Ee OernKa.

Cospemennvie npeocmasgnenuss o cmpoenuu 2erog. OpraHuzanus T€HOMa y HPOKApUOT U
AyKapuoT. Perynsius akTHBHOCTH T€HOB Yy NMpokapuoT. ['unores3a onepona (®. XKakoo, K. Mano).
MonexynapHule mexanusmvl IKCnpeccuu 2eHos y sykapuom. Ponb xpomamuna é pecynayuu pabomol
2eHos. Perymnsaius oOMEHHBIX MPOIIECCOB B KieTke. KieTounplii romeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HH U oOiauratHeie napasutbl. CTpoeHHEe MPOCTHIX U
CJIOJKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKuznennuwiti yuka JJHK-codeporcawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamnas mpancKkpunyus, pegepmasa, uHmezpasa.

BupycHbie 3a0osieBaHus yenoBeka, KUBOTHBIX, pactenuii. CITMJ], COVID-19, conuansHbie
U MEIMIMHCKHE MTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anaruz ooavuuux maccusoe («bigdata») cmpyxkmyphvix
buonoeuueckux oanuvix. Hanomexnonoeuu ¢ 6uonocuu u meouyune. Ilpoepammupyemvie ¢hynxyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JdeMoHcTpanun

[Toptpetsr: H. K. Konsuos, . . UBaHoBCKuUi.

Tabmuet  u cxembl:  «buocuHtes  Oenka», «l'eHeTmueckuii koa», «Bupycem,
«bakTepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. JKusHeHHBIH UKJI KJIETKH

Knerounsrii 1mukn, ero mepuoabl u perymsnus. Wutepdaza u muto3. OcobeHHOCTH
MpoLIeccCoB, MpoTekawmux B uHTepdaze. [logroroBka kimetku Kk aeneHuro. lIpecuHTeTHUecKUi
(MOCTMUTOTUYECKHI), CUHTETHMUECKUH M TOCTCUHTETUYECKHH (MPEMUTOTHYECKUI) TepUOIbI
uHTEep(a3bl.

Matpuunsiii  cunte3  JIHK -  permmkanusa.  Ilpunnuner  perumkanuu — JHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHHTE3,  AaHTHUNAPAJUIENBHOCTh.  MeXaHu3m
perunkanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u TenoMepasa. XpoOMOCOMHBIN



HAa0Op KIETKH — KapHOTHIM. JMIJIOWAHBIM W TalUIOMAHBIA HAaOOpbl XpomMocoM. ['omMonoruuHbIe
XpoMocoMbl. [10710BbIE XPOMOCOMBI.

JHenenne knetku — Muto3. CTaaAuu MUTO3a U MMPOUCXOASIINE B HUX MpoLecchl. THIbl MUTO3A.
Kapuokunes u uutoknues. buomorndyeckoe 3Ha4eHUE MUTO3a.

Perynsuust MutoTHUECKOTO ITUKIA KIeTKkH. [I[porpammupyemas kietouHas ru0elb — arnormnTo3.

Knerounoe siipo, xpomocombl, (yHKIHOHaNbHAas T€HOMMKA. Mexanusmel npoaughepayuu,
ougpghepenyuposku, cmapenus u eubenu kiemok. «l{ugpposas kiemrkay — ououngopmamuuecxkue
Mooenu QYHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpanuu

Tabmuubl U cxembl: «KU3HEHHBIM LMK KIETKH», «Mwuto3», «CTpoeHue XpoMOCoM»,
«Pemmukars JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MuTo3 B KIETKax KOpEIIKa
JyKay.

JlabopaTopHas pa6ora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTopnass padora «HaOmroneHne mMuTO3a B KJIETKaX KOHYMKA KOpellKa Jyka (Ha
TOTOBBIX MUKPOTIpEIIapaTax)y.

Tema 9. Ctpoenne u pyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpPraHu3MOB. OTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJICTOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS W KU3HEACATCIBHOCTH OTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE T'pUObI, OJHOKJIETOUYHbIE BOJAOPOCIH, JIpYyrue NpoTHCThl. KonoHuaibHbIE
OpraHU3MBI.

B3anmocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMbI OPTaHOB.
Opranusm Kak enuHoe nenoe. ['omeocras.

Tkanu pacteHuil. TUIIBI pacTUTENBHBIX TKaHEH: 00Opa3oBaTeabHast, IOKPOBHAS, TTPOBOIAIIAS,
OCHOBHas1, MexaHn4deckas. OCOOCHHOCTH CTPOCHUs, (DYHKIIUNA U PACIIONIOXKEHUS TKaHEH B opraHax
pacTeHui.

TkaHM )KUBOTHBIX M 4Y€JIOBEKA. THIBI )KUBOTHBIX TKAHEH: AMUTENHAIIbHASL, COCAUHUTEIbHAS,
MbllieyHasi, HepBHas. OcoOEHHOCTH CTpOeHHs, (QYHKIUN W PaCHOJIOKEHUS TKaHEeH B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Oprassl. BereraTuBHble U reHepaTUBHbIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranusmMoB. Kapkac pacrenuil. CkeneTbl 0OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHbIil 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIbl COEAMHEHUS! KOCTEM.

JIBukeHne  OpraHu3MoB.  J[BIKEHHE  OJHOKJIETOYHBIX  OPraHM3MOB:  aME&OOUTHOE,
KT'YTUKOBOE€, pECHUYHOE. J|BUKEHNE MHOTOKJIETOYHBIX PACTEHUN: TPONU3MBI U HACTUU. [[BHKEHUE
MHOTOKJIETOYHBIX >KMBOTHBIX M YeJIOBEKa: MblllIeyHas cucrteMa. Peduekc. CkeaeTHbIe MBIIIIBI U UX
pabora.

[Iutanue opranusmoB. llorjomeHue BOJBI, YIVIEKMCIOTO Ta3a U MHUHEPAJIBHBIX BELIECTB
pacteHusmu. IlutaHue KUBOTHBIX. BHYTpPUNONOCTHOE M BHYTPUKIETOYHOE NHIIEBApPEHUE.
[IuraHne mMO3BOHOYHBIX >XUBOTHBIX. OTHENbl MUIIEBAPUTENBHOrO TpakTa. [luieBapuTenbHbIE
xene3bl. [IumeBapurenbHas cucrema 4enoBeKa.

Jlpixanue opraHu3MoB. J[pixanue pacteHuil. [lpixanue xuBoTHbIX. J(uddysus razoB uepes
MoBepXHOCTh KieTku. KoxHoe apixanue. [[pixatenpHas MOBEpXHOCTh. JKabepHoe U NEroyHoe
JbpIXaHue. J[pIxaHue Mo3BOHOYHBIX KMBOTHBIX U YEJOBEKA. DBOJIIOIMOHHOE YCIOKHEHHUE CTPOCHUS
NErKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIxarenbHas cucTeMa 4YenoBeka. MexaHU3M BEHTHIISILIMU
NETKUX y MITUI] U MIIEKOMUTAIOMMX. Perynsius apixanus. [lpixarenbHbie 00bEMBI.
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Tpancnopr BewecTs y Opranu3moB. TpaHCIOPTHBIE CUCTEMBI paCTeHUM. TpaHCIOPT BELIECTB
y *kuBOTHBIX. KpoBeHOCHast cucteMa u e€ opranbsl. KpoBeHOCHas cucTeMa 03BOHOYHBIX AKUBOTHBIX
u denoBeka. Cepale, KPOBEHOCHBIE COCYIbl U KpOBb. Kpyrm kpoBooOpamieHus. DBOJIOIHOHHBIC
YCIIO)KHEHMSI CTPOEHHUSI KPOBEHOCHOW CHUCTEMBbI IO3BOHOYHBIX JKMBOTHbIX. Pabora cepnua u eé
perynsauus.

Beimenenne 'y opraHusmoB. Belmenenue 'y pacreHud. BelneneHue y  KHBOTHBIX.
CoxkpaturenbHble Bakyosid. Opransl BblienaeHus. OuibTpanus, ceKpenus 1 00paTHOEe BCachIBaHUE
KaK MeXaHu3Mbl pPa0OThl OpraHoB BbiAeNeHus. CBS3b TMOJOCTU Telda C KPOBEHOCHOW W
BBIJICNIUTENIbHON cucTteMamu. BpleneHre y TO03BOHOYHBIX JKMBOTHBIX M 4ejoBeka. [loukw.
Crpoenue u ¢pyHKLHOHUpOBaHKE HeppoHa. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amura y OpraHu3MoB. 3alUTa Y OJHOKJIETOUYHBIX OpraHu3MoB. CHopsl OakTepuil U HUCTHI
mpocTedmux. 3aluTa y MHOTOKIeTOuHbIX pacteHuil. Kyrtukyma. CpenctBa maccUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTra y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX IPOU3BOIHBIE. 3aIIUTa OPraHU3Ma OT
6one3neit. IMMyHHas cuctema uenoBeka. KieTounslil U ryMopalibHbIIl HIMMYHUTET. Bpoxka€HHbII
U MpUOOpPeTEHHBIN crienupuyecknii ”MMYHUTET. Teopusi KIOHAIbHO-CEJIEKTUBHOIO WMMYHHMTETA
(IT. Dpmux, ®. M. bepuer, C. ToneraBa). BocmamuTenbHble OTBETHl OpraHW3MOB. Poib
BPOKJIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI.

PazmpaxxumocTs W perymsiuust 'y OpraHu3MoB. Pa3apaKuMocTh Yy  OJJHOKJIETOYHBIX
opranmu3moB. Takcucel. Pa3apaxuMoCTe M peryisinus y pacTeHuil. PocToBele BemiecTtBa M HX
3Ha4YCHHUE.

HepBhas cuctema u pediiekropHast perymnsuus y ;kuBOTHbIX. HepBHast cucrema u e€ OTIensbl.
OBOJIIOIIMOHHOE YCIIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI Y JKUBOTHBIX. OTAEIbI TOJJOBHOTO MO3ra
MMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekTopHast nyra. besycinoBHble U ycI0BHbIE Pe(IEKCHI.

'ymopanbHas perynsiuus M SHIAOKPUHHAs CHCTEMa JKMBOTHBIX M 4esloBeka. JKemesbl
SHJIOKPUHHOM CHUCTEMbl W WX TOpPMOHBI. JleiicTBUe TOpMOHOB. B3aMMOCBsA3b HEpPBHOW U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoncTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipel U cxeMbl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimue», «Opranbl IBETKOBBIX PACTEHHI», «CHUCTEMBI OPraHOB IMO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HacekoMbix», «TkaHu pacrenui», «KopHeBble CHUCTEMBD,
«Crtpoenue creds», «CTpoeHHe IMCTOBON MIACTUHKIY, « TKaHU KUBOTHBIX», « CKEJIEeT YellOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucreman, «JlpixarenpHas cuctemay», «HepBHas
cucrteMa», «Koxa», «Mpblleynas cucreMa», «BblgenurenbHas cucremay, «OHIOKPUHHAS
cucteMa», «CtpoeHue wmpiuby, «MMMmyHuTer», «KumednononoctHele», «CxeMa HOUTaHUSA
pacteHui», «KpoBeHOCHbIE CHCTEMbI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruzipsb», «CTpoeHue
wiaHapuny, «BHyTpeHHee CcTpoeHHe J0KAeBOro 4epBs», «HepBHas cuctema poid», «HepBHas
cucreMa Jarymkny, «HepBHas cucrema npecMbikatomuxcs», «HepBHas cuctema nrtuny, «HepBHas
cucreMa MileKonuTaromux», «HepBHas cuctema yenoBekay», «Pediuexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MHUKpOIpEnaparsl TKaHEW, PaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, KUBBIC
9K3EMIUIIPhl KOMHATHBIX PAacTeHUH, repOapuu pacTeHUM pPa3HBIX OTAEIOB, BIaXKHbIE IpenapaThl
KHUBOTHBIX, CKEJIETbl MO3BOHOYHBIX, KOJJIEKIMH OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIO0BEKa,
o0opyZ0BaHUE AJIS IEMOHCTPALMU TOYBEHHOTO M BO3AYIIHOI'O MUTAHUS PACTCHUH, pacCIIEIUICHUs
Kpaxmasia ¥ OelKOB MHOJ JieiicTBueM (epMEeHTOB, 000pyIOBaHUE AJS JIEMOHCTPAIMH OIBITOB IO
U3MEPEHUIO JKU3HEHHOW EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTeJIbHbIX JBW)KCHHUM, MOJAEIH
rOJIOBHOT'O MO3Ta pa3jNyYHbIX )KMBOTHBIX.
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JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlabopaTopHas padora «/3ydyeHue TkaHel )KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecriosioe (BKJIIOYasi BEreTaTUBHOE) M MOJoBoe. Buabl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIALUA, (parMeHTAIHs], KIOHUPOBAHHE.

[TonoBoe paszmuosxenue. [lonossie kieTku, wim ramersl. Meito3. Craguu merio3a. [loBenenue
xpoMocoM B Meno3e. KpoccnHrosep. bruosorndeckuii CMbICI Me03a U II0JIOBOTO Iporecca. Meios
1 €ro MECTO B )KM3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzapoapiieBoe pazputue. 'amerorenes y »kuBoTHBIX. [losioBrie xene3sl. OOpa3oBaHue u
pa3BHUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHue MoJI0BbIX KIETOK.

OmnooTBOpEHNE U AMOPHOHANBHOE pa3BUTHE KUBOTHBIX. CHOCOOBI OIJIOIOTBOPEHHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OpPraHU3MOB (OHTOr€HE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3moB. Mopgoeenez — oOna uz enaguvix npodrem smopuonocuu. Konyenyus mopghoeenos u
mooenu mopghozeneza. Craguu >MOpUOTEHE3a KUBOTHBIX (Ha mpuMmepe Jsrymku). JpoOnenue.
Tunsl apoOnenus. /Jemepmunuposannoe u HedepmuHuposanHoe opobnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH JApOOJEHHUS MIIEKONMUTAIOMMX. 3apobIIeBble JIMCTKU (TacTpyssius).
3aknagka OpraHoB M TKaHeH M3 3apoJbIIIeBBIX JIMCTKOB. B3auMHOe BiMsHUE YacTeil
pa3BHBAIOIIEToCs 3apojbliia (IMOpHUOHATIbHAS MHAYKIMSA). 3aKiajka IJilaHa CTPOEHUS! KUBOTHOTO
KaK pe3yJbTaT MEepapXUyeCKUX B3auUMOJCHCTBUI reHoB. BiusHue Ha sMOpHOHaNbHOE pa3BUTHE
pa3auyYHbIX (PAaKTOPOB OKPYKAIOIIEH CpPeibl.

Poct u pazsutue xxuBoTHbBIX. [TocTamOprnonansHbI iepuo. [Ipsmoe n HenmpsiMoe pa3BHUTHE.
Pa3Butne ¢ Meramopdo3zom y O€ClO3BOHOYHBIX M TO3BOHOYHBIX >KMBOTHBIX. bHonormueckoe
3HAQUYEHHE MPSMOTrO M HENpsMOrO pa3BUTHS, UX pPACHpOCTpaHEeHUEe B mpupoje. Tumbel pocra
KUBOTHBIX. DaKTOpBI PETYJSIUN POCTa KUBOTHBIX M uenoBeka. CTaguu MocTIMOpPHOHAIBHOTO
pa3BUTHSL y KUBOTHBIX M 4enoBeka. Ilepumonbl oHTOreHe3a uvenmoBeka. CTapeHHE W CMEPTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.

Pa3zmuoxenue u pazsutue pacteHuid. ['amerodur u copodur. Meiio3 B )KM3HEHHOM ITUKIIC
pactenuii. OOpa3oBaHue CIIOp B Ipolecce Meio3a. ['amerorenes3 y pacrenuii. OmiogoTBOpeHre u
pa3BUTHE PACTUTENbHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHUE Yy IIBETKOBBIX PACTEHUM.
O6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryysliii OHTOI€HE3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanun

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

Tabmuier 1 cxembl: «BereratuBHoe pa3sMHOXKEHHE», «THIBI GECOIOT0 Pa3MHOMKEHUS,
«Pa3MHOX€eHHE XIaMUIOMOHAIb, «Pa3MHOKeHue 3BIIIEHB», «Pa3zMHOXKeHUE rugpb», «Menos»,
«XpoMocombly, «l'amerorenes», «CTpoeHUEe SMIEKIETKH U criepMaro3onia», «OCHOBHbIE CTAaIuU
oHTOreHe3a», «IIpsamoe u HenpsMoe pa3BuTHEY, «Pa3BuTHE MalCKOro KyKay, «Pa3Butue capanum»,
«Pa3BuTne mArymkn», «/I[BoiiHOE OIUIOJOTBOPEHHE y LBETKOBBIX pacTeHUi», «CTpoeHue ceMsH
OJIHOJIOJIbHBIX U JIBYAOJIBHBIX pacTeHHil», «KU3HEHHBIM UK MOPCKOW KamycTbl», «KU3HEHHBIN
LUK MXa», « KU3HEHHBIN LMK NalOPOTHUKA», «KU3HEHHBIHN LUK COCHBI».

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpOIpenaparhl SHIEKIETOK M CHepMaTO30MJIOB,
MoJienb «L{UKIT pa3BUTHUS JATYIIKNY.

JlabopaTtopHass pabora «lI3yueHue CTpOEHMsS IOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTnueckas padora «BbIABlIEHNE NPU3HAKOB CXOJCTBA 3apOJbIIIEH IO3BOHOYHBIX
YKUBOTHBIX».



12

JladopaTopHas padora «CTpoeHHE OPraHOB PA3MHOXEHUS BBICIITUX PACTCHUNY.

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTopust cTaHOBIIEHUS U pa3BUTHS TEHETHKHU Kak Hayku. Paboter I'. Menaens, I'. ne ®@pusa,
T. Moprana. Ponb oTedecTBeHHbIX Y4€HbIX B pa3BuTuu reHetuku. Padorel H. K. Konbnosa, H. U.
Basunosa, A. H. Bemoszepckoro, I'. JI. Kapneuenko, 0. A. ®wmnuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE TCHETHYECKHE TOHSATHUS U CHUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJIJICJIbHbBIC
TeHbl, aJbTEPHATUBHBIC TMPU3HAKH, JOMUHAHTHBIM M PEHECCUBHBIA IMPHU3HAK, TOMO3UIOTA,
TreTepPO3UroTa, 4YUCTas JUHUS, THOpUAbl, TreHoTHmn, ¢GeHoTHUN. OCHOBHBIE METOJBI TEHETHKU:
rUOPUA0TIOTMUECKUN, IUTOJIOTHUECKUM, MOJIEKYIIPHO-T€HETUUYECKH.

JdeMoHcTpanuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

Tabmuibl U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEITUBAHUS.

JlabopaTopHas padora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBeiii 3akoH MeHienst — 3aKOH eIuHO00pasusi THOPHIOB
nepBoro nokojeHud. [IpaBuno nomuHupoBanusa. Bropoi 3akoH MeHnens — 3akOH pacuIeIJICHUs
npu3HaKoB. [{uTosormdeckrue 0CHOBBI MOHOTHOPHUIHOTO CKpEIMBaHM. [ HTIOTE3a YUCTOTHI TaMET.

AHanuzupyromiee ckpemuBanue. [IpoMmexxyTouHbIi XapakTep HaciienoBaHus. Pacmienenne
MIPU3HAKOB TIPU HETIOJHOM JIOMUHUPOBAHUH.

JlurnbpuaHoe ckperniuBanue. Tperuii 3akoH MeHiemnss — 3aKOH He3aBUCHMOTO HaCJIeIOBAHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBAHUSI.

CuemieHHOe HacnefoBaHue mpu3HakoB. Paboter T. Moprana. CreruieHHOE HacieloBaHUE
I€HOB, HAPYILIECHHE CLETUICHUS] MEX 1y T€HaMH. XPOMOCOMHAsI TEOPHUS HACJIEICTBEHHOCTH.

I'eneruka mnosia. XPOMOCOMHBI MEXaHHM3M ONPEAENCHHS M0Jia. AyTOCOMBI M TOJIOBBIE
XpoMOCOMBI. ['OMOrameTHbli M rereporaMeTHbId TMO0J. ['eHeThdeckas CTPYKTypa TOJIOBBIX
xpoMocoM. HaciienoBanne Npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

l'enotun kak 1nenoctHas cucreMa. llnelioTponusi — MHOXXECTBEHHOE JIEMCTBHE TI'€HA.
MHOXECTBEHHbIN ajuienu3M. B3auMoneicTBHe HeaJuleNbHBIX TIe€HOB. KOMIIEMEHTapHOCTD.
Onucrtas. [lomumepusi.

['eHeTnyeckuil KOHTPOJb pa3BUTHS PpPACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOJOrMYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTHUBHBIX (PYHKUUN. ['eHeTHUecKne MeXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUSl «XO3MMH — Mapa3uT» U «XO3AUH — MHUKPOOHOM.
I'eHeTnyeckue acmeKkThl KOHTPOJIS M M3MEHEHHsI HACJIeICTBEHHOM HH(OpMAIMH B MOKOJICHUIX
KJIETOK U OPTraHU3MOB.

JdeMoHcTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuubl 1 cxembl: «IlepBblli U BTOpOW 3akoHBI Menaens», «Tpetuit 3akoH Menaensy,
«AHanu3upymwlee ckpemnBaHue», «HemomHoe noMmuHHMpoBaHue», «CHENIEHHOE HaClelIOBaHUE
MPU3HAKOB Yy Jpo3oduibly, «I'eHetuka nonay, «Kapuorun venosekay, «Kapuotun apo3o¢puisiy,
«Kapuotun ntuis», « MHOKECTBEHHBIN ajlienu3m», «B3auMoeiicTBre reHOBY.

O6opynoBanue: MoJAeTIb JUIsl JEMOHCTpAIMHM 3aKOHOB €IWHOO0Opaszus THOPHUAOB MEPBOTO
MOKOJIEHUSI W PAacCHICIUICHUs] NPU3HAKOB, MOJENb JJsi JEMOHCTPAllMM 3aKOHA HE3aBUCHMOIO
HacJe0BaHUsl MPU3HAKOB, MOJENb JUIsl JEMOHCTpAlMU CILETUICHHOTO HAaclleOBaHUs MPU3HAKOB,
CBETOBO MUKPOCKOII, MUKpoTipenapar: «/[pozodumnay.

IIpakTnueckass padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(QUITBI».
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IIpakTuueckasa paGora «V3ydyeHue pe3ynbTaTOB JUTHOPHIHOTO CKPEHIMBAHUS Y
TIPO30(HITBI».

Tema 13. 3akoHOMEePHOCTH U3MEHYNBOCTH

B3anmopeiictBue reHoTMna W cpensl npu  GopmupoBaHumM (eHoTHna. V3MEeHYMBOCTH
npu3HakoB.  KayecTBeHHbIE U KOJIMYECTBEHHbIE  NpPU3HAKKM.  Buabpl  M3MEHYMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHA.

MoudukannonHas H3MEHUYUBOCTh. Poiib cpenbl B (OpPMHUPOBaHUHM MOIU(PHKAIMOHHON
n3MeHunBocT. Hopma peakumu npusHaka. BapuanumonHslii psa v BapuauuoHHas kpuBas (B.
Noranncen). CoiicTBa MOAN(PUKAIITMIOHHON U3MEHYUBOCTH.

l'enoTunuueckass wu3MEeHUYMBOCTh. (CBOWCTBA TEHOTUIHMYECKOW HW3MEHYMBOCTH. Bumipl
TFeHOTUIINYECKONW U3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHAs!.

KomOunaTtuBHass M3MEHUMBOCTH. Mei03 M TOJOBOM MpOIllECC — OCHOBA KOMOMHATHBHOM
M3MEHUYMBOCTU. PoJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3/IJaHUM M€HETHUYECKOTO pa3HooOpa3us B
Ipezesax OJHOro BUAA.

MyranmoHHasi HW3MEHYUBOCTb. BuIbl MyTanuil: TeHHbIE, XpPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHBIE M MHAYLIUPOBAaHHbIE MyTaluu. SoepHble M [UTOIUIa3MAaTUYECKUE MYTaluH.
Comarnueckue W MOJOBblE MyTanuu. [IpudvHBI BO3HMKHOBEHUs MyTranuid. MyrareHel W HX
BIIMSIHUE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO IIpolecca. 3aKOH TOMOJOTHYECKUX
psgoB B HacinenctBeHHo wusMmeHunBoctd (H.M. BaBunos). BresnepHas u3MeHYMBOCTD H
HACJIEICTBEHHOCTb.

Onucenemuka U OSNUSCHOMUKA, pPONb INULEHEMUYECKUX (GAaKmopos 6 HACLe008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuer u  cxembl: «Bunel u3MeHunBoctu», «MoaudukanMoHHas HW3MEHUHUBOCTHY,
«KomOuHaTHBHAsT W3MEHYMBOCTHY, «Meio3y», «OmionoTBopeHuey, «I eHeTnyeckue 3a0osieBaHUS
yenoBeKay, « Buabl Mmytamuiny.

O6opynoBaHue: KHUBble U TepOapHble SK3EMIUISIPhl KOMHATHBIX PACTEHUH, PHCYHKHU
(dboTorpadun) >KMBOTHBIX C Pa3IMUYHBIMU BUJAMU U3MEHYMBOCTH.

JladbopaTtopHnasn  paGora  «lcciaemoBaHume — 3aKOHOMEpPHOCTEH — Moau(HUKaIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia M BApUALIMOHHOW KPUBOW».

IIpakTnyeckas padora «Myranuu y a1po30¢uibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTUKa YeJi0BeKa

Kapuotun uenoBeka. MexayHapoaHas MNporpaMMa HCCIEAOBAHMS TE€HOMAa YEJIOBEKA.
MeTopl M3y4eHHUsI TEHETUKH 4YelIOBEeKa: TI'eHealloTMYEeCKHil, OJM3HENOBbIH, HUTOreHETHUYECKUH,
MOMYJALUOHHO-CTATUCTUYECKUN,  MOJIEKYJIIpHO-TeHeTHUYeCKui. COBpPEMEHHOE  OIpEICIICHHE
TFE€HOTHIA: MOJHON€HOMHOE CEKBEHUPOBAHHE, T€HOTUIIMPOBAHUE, B TOM uHciie ¢ nomoupio [11[P-
aHanuza. HacnencrBennsle 3a00sieBaHus yesioBeKa. [ eHHbIE M XpOMOCOMHBIE OOJIE3HH YENOBEKA.
bone3nn ¢ HacneACTBEHHOM MpPEApPaCHONOKEHHOCThIO. 3HAYEHUE MEIULMHCKOM TEHETHKU B
NPEJOTBpAIllEHUH M JIEYEHUH TEeHEeTHYeCKuX 3a0oJieBaHUI uenoBeka. Menuko-TeHeTHYECKoe
KOHCynbTHpOoBaHue. CTBOJIOBBIE KIETKU. [IoHSATHE «Tr€HETHYECKOro rpysay». JTUYECKUE ACTIEKThI
WCCIEeIOBAaHUI B 00JIACTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (HakTOphl MOBBIINIEHHON UYYBCTBUTENBHOCTH YeNOBEKa K (U3UYECKOMY U
XMMHMUYECKOMY 3arpsI3HEHHIO OKpYXKaroUei cpeapl. ['eHeTnueckas mpeapacnoaoKeHHOCTh YeI0BEKa
K MaTOJIOTUSM.

JdeMoHcTpanuu

Tabmumer u cxembl: «Kapuotun yenoBeka», «MeToapl W3ydeHHsS TEHETHKH YEIOBEKay,
«['eneTnueckue 3a00JI€BaHUS YETOBEKaA.
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IIpakTnueckas padora «CocTtaBieHrEe U aHATIU3 POJOCIOBHONY.

Tema 15. Cesiekunsi OpraHu3mMoB

JlomecTukanuss M CeJEeKUMs. 3apoXKICHHME CeNeKUMH M JoMecTukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHuss 1 MHOrooOpasust KyJIbTypHbIX pacTeHui. Ponb cenexiuu B
CO3JaHUU COPTOB PACTEHMH U MOPOJ KUBOTHBIX. CopT, Mopoja, ITaMM. 3aKOH FOMOJIOIMYECKUX
psAnOB B HacineACTBEHHOM m3MeHuuBocTM H. M. BaBunoBa, ero 3HadeHue Uil CENEKLHUOHHOMN
paboTHI.

Mertoap!l ceneKMoHHOW paboThl. McKyccTBEHHBIH OTOOp: MacCOBBIM M HHIUBHIYaTbHBII.
Otanbl KOMOWHAIMOHHOM cenekiuu. lcneitanne mnpousBoauTenel mo motoMcTBy. OTOOp MO
TEHOTHUITY C MOMOIIBIO OLEHKU (PEHOTHIA MOTOMCTBA U OTOOP MO I'€HOTHUIY C IMOMOIIBIO aHAIU3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIMOHHOW paboTel. PamuanuoHHBIA U
XMMHMUYECKUH MyTareHe3 Kak MCTOYHMK MYyTalUld y KyJAbTYpHBIX (OpM  OpraHu3MOB.
Hcnonb30BaHNe T€HOMHOTO peAAKTHPOBAaHUS U MeTo/10B pekomMOuHaHTHBIX JIHK s momyueHus
HCXOJIHOTO MaTepuaa JJjisl CEIeKIUN.

[lonyuenne  monumionnoB.  BuyTtpuBumoBas  ruOpuamsaunus.  bauskoponacTBeHHOe
CKpelllMBaHue, UM HHOpUIUHT. HepoacTBeHHOE ckpeniuBaHue, Wi ayrOpuauHr. ['ereposuc u ero
npuunHbl. Vcnonb3oBanue rereposuca B cenekuuu. Otnanénnas rubpuauzanus. [Ipeonosenue
Oecruiousi MEXBHUIOBBIX THOPUIIOB. J[OCTHMIKEHUS CENEKIIMW PAacTeHUN W JKUBOTHBIX. «3enéHast
DesoNIoOYUsL».

CoxpaHeHHe M H3Y4Y€HHE T€HETHUYECKUX PECYpPCOB KYIbTYPHBIX PACTEHHMM M HX JUKHX
poauyeit uisi co3qaHusl HOBBIX COPTOB U TMOPHIIOB CENIbCKOXO3SIICTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpasieHue 2eHemuyecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHDBIX 8 YEJISAX YIVUUEHUS CYUeCMBYIOWUX U CO30AHUS HOBBIX NOPOO, IUHUL U KPOCCO8, 8 MOM
yycne ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUL, Nepedosbix uoel u
NnepCcneKmuBHbIX MexHOI02Ul.

JdemoHcTpauuu

[Toptpetrsr: H. . BaBunos, . B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykesinenko, b. JI.
Acraypos, H. bopnoyr, /I. K. bensies.

Tabmuipr u cxembl: «LIeHTpBI MPOUCXOXKAEHUS U MHOTOOOpa3usi KyJIbTYPHBIX pPacTCHHI,
«3aKOH TOMOJIOTUYECKHX pSAJOB B HACJIEICTBEHHOW W3MEHYHMBOCTH», «METOIbI CeleKIun,
«Otnanénnas rudbpuanzanusy, «MyrtareHesy.

JlaGoparopHasi padora «/3ydeHue cOpTOB KyJbTYPHBIX PACTEHHIl W MOPOJ JOMAIIHUX
YKUBOTHBIX).

JlabopaTopHas padora «/3yuyeHne METOJIOB CEIEKIUU PACTEHUI.

IIpakTuyeckas padora «lIpuBruBKa pacTeHU».

Jkcekypeust «OCHOBHBIE METOAbI M JOCTHIKEHHUS CEJICKIMM PACTeHHH M >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIM Yy4acTOK, B TEILTMYHOE
XO035IICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuoTexHOI0rUsl U CHHTeTHYeCKasi 0M0JI0THsA

OObeKThl, HUCHONb3yeMble B OHOTEXHOJOIMM, — KJIETOYHbIE W TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHM3MbI, HUX XapakTepUCTHKa. TpaJulMOHHAas OWOTEXHOJOTHUA: XjeOoledyeHue,
MOJydeHHE KHCIOMOJIOYHBIX IMPOAYKTOB, BHHOJenue. MuxpoOuonornueckuii cunre3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHOJIOTUi. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

Co3laHue  TEXHOJOTMM M HMHCTPYMEHTOB  IIEJICHANPABIEHHOTO  W3MEHEHUS WU
KOHCTPYMPOBaHHUsI TEHOMOB C LIEJIbIO MOJyYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB, COAEpKAIIUX HE
BCTpEYAIOLIUECS B IPUPOIe OMOCUHTETUUECKUE TTYTH.
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Kiterounas uHxeHepus. MeTonpl KyiabTypbl KIE€TOK M TKaHEH pPACTEHUM M JKUBOTHBIX.
Kpuobanku. Comarnyeckas TuOpuam3anus W comarthdeckuid smOpuoreHe3. lcmonbp3zoBaHue
rallOuJI0B B CEIEKUUU pACTeHUU. [lonyuenue MoHOKNOHANbHbIX anmumen. Hcnonvzosanue
MOHOKIIOHANbHBIX U NOIUKIOHATbHBIX aHmumen 6 meouyune. VICKycCTBEHHOE OIIOJJOTBOPEHMUE.
PexkoHcTpyKIus SIMIEKIETOK M KIIOHUPOBAHUE KUBOTHBIX. METO/ TPAaHCIUIAHTALUMHU AP KIETOK.
Texunonocuu  0300posreHUs,  KYIbMUBUPOGAHUS U  MUKPOKIOHAILHO20 — PAZMHONCEHUs
CEeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsl ¥ TE€HHass WMHXeHepus. VICKYyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYMPOBAHUE
pexomObunantHeiX JIHK. Cozoanue mpanceennvix opeanusmog. JIOCTUKEHUS W TIEPCHEKTUBBI
XPOMOCOMHOM U T€HHOHN MHKE€HEPUU. DKOJIOTHUECKHUE U AITUYECKUE POOIeMbl FT€HHON MH)KEHEPHH.

Menununckue ouotexHosoruu. lloctrenomuas mudposas memunmna. [T1P-muarHoctuka.
MeTa0oOMHBIN aHaNIN3, TEHOLEHTPUYECKUM aHalIu3 MpOoTeoMa YeJIOBEKa JJIsl OLEHKU COCTOSHMUS
ero 3710poBbs. Vcnonabs3oBaHue CTBOJIOBBIX KJIeTOK. TapreTHas Tepamus paka. 3D-OnounxeHepus
Ui pa3paboTKu (yHIAMEHTAJIBbHBIX OCHOB MEAMUMHCKHUX TEXHOJIOTHMH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYETaHHWEM TEXHOJIOTUHA TPEXMEPHOTro OHONPUHTHHra M ckapQoJIIUHTa Ui pelIeHus
3a7a4 MePCOHATM3UPOBAHHON METUIIHHBI.

Co3manrie BEKTOPHBIX BAaKIMH C IEJbI0 OOECTeYeHHs] KOMOWHHUPOBAHHOW 3alIUTBl OT
Bo3Oynuteneit OPBU, ycraHoBieHne MOJNEKYISIpHBIX MexaHH3MOB (yHkiuoHupoBanus PHK-
COJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabmuis! u cxemsl: «/cnonb3oBaHne MUKPOOPTAaHU3MOB B MPOMBIIIEHHOM ITPOU3BOJICTBEY,
«Knerounast nHxxeHepus», «I'eHHass HUHKEHEPUSI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IKekypeusi «broTexXHOMOTHS — Ba)KHEHIIas MPOU3BOJAUTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIUOHHBIX NPEACTABJICHUI B 0M0JI0TUN

OpomonronHast Teopus Y. Jlapsuna. [Ipennoceliku BOBHUKHOBEHUS AapBUHU3MA. JKU3HB U
Hay4Has nearesbHocTh Y. J[apBuHa.

JIBuokymue cuibl 3Bosronuu BuaoB 1o Y. JlapBuny (BbICOKass HHTEHCUBHOCTh Pa3MHOKEHUS
OpraHM3MOB, HACJIEJICTBEHHAas W3MEHUMBOCTb, OOphOa 3a CyIIeCTBOBAHWE, €CTECTBEHHBIM U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunreruueckor teopun 3Boiroruu (CTD). HeltTpanbHas Teopus 3BOJIOLUH.
CoBpemeHHasi HBOJIIOIMOHHAS OWOJIOTHSA. 3HAYeHHE DBOJIOLMOHHON Teopuud B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KAPTUHBI MUpA.

JdeMoHcTpanun

IToptpersl: Apucrotens, K. Jlunneir, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, . Xonzaeitn, J. K. benses.

Tabmumer u cxemsl: «Cucrema xuBoil mpuponsl (mo K. Jluanew)y», «JlecTHHIIa >KUBBIX
cymectB (mo Jlamapky)», «MexanuzMm (GpopMupoBaHUS MPUCITOCOOIEHUN Y pacTeHUN U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra myremectsust Y. Jlapsunay, «Haxonku Y. JlapBunay,
«Dopmbl 00pbOBI 3a cymiecTBoBaHue», «llopoabl romy6eit», «MHorooOpasue KyiabTypHBIX (Gopm
Kamyctbl», «[lopoapl gOMamTHUX KUBOTHBIX», «Cxema o00Opa3oBaHUsi HOBBIX BUIOB (mo Y.
HapBuny)», «Cxema COOTHOIICHHSI IBWXKYIIMX CHJ 3BOJIONUN», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUHU IBOJIIOLIUNY.
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Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[lonymsiuust kak o2JIeMEHTapHas eauHuna 3Boitonud. COBpPEMEHHBIE METO/bl OLEHKU
TeHETUYECKOTO PAa3HOOOpasus M CTPYKTYPHI MOMyIsinuid. M3MeHeHne reHo(pOoHIa MOMYyISIHNA KaK
AJIEMEHTAapHOE DHBOJIIOLIMOHHOE SBJEHHE. 3aKOH TIeHeTrudyeckoro paBHoBecust [[x. Xapau, B.
BaiinGepra.

OneMeHTapHble  (PAKTOPHI  (IBMKYIIME CHIJIBI) SBOJIONMU. MYyTallMOHHBIN Tpoiecc.
KomOunaTiBHas n3aMeHYnBOCTh. Jlpeiid reHoB — cirydaiiHple HEHANpaBICHHBIE H3MEHEHUS YacTOT
ajutenedt B nomyisiusax. O¢dekt ocHoBatens. Igpgexm Oymouiiounozo eopaviuika. CHudcenue
2EHemUYecKo20 pasHoobpasus: npuuyunvl u cireocmsus. llpossnenue s¢pghexma Opetigha eenos 6
oonbuwiux U manvlx  nonyaayuax. Murpanun. M3onsuus  nomynasuui:  reorpaduueckas
(mpocTpaHcTBEHHAs), OHoJiorrueckasi (pernpoyKTUBHAs).

EctectBennslit 0TOOp — Hampasistouuil paktop 3Bosonnu. @opMbl €CTECTBEHHOTO 0TOOpA:
OBUOKYIIMM,  CTaOMIM3HUPYIOIIMH,  paspbiBaromuil  (au3pyntuBHbIN).  [lonoBoit  otGop.
Bo3HUKHOBEHNE U ABOJIIOLUS COLIMATIBLHOIO MOBEACHUS KUBOTHBIX.

[IpucnocobneHHOCT, OpraHU3MOB Kak pe3ylbTaT MHUKPO3BOJIOLMH. Bo3HUKHOBEHHE
MpUCTIOCOOIEHNH Yy opraHu3MoB. ApoMopdo3bl U uanoagantauuu. [Ipumepsl npucnocoOneHuit y
Opranu3MoB:  MopdoJiornyeckue,  (QU3UOJOTHYECKHE, OHOXMMHUYECKHE,  IOBEIACHUYECKHUE.
OTHOCHUTENBHOCTh MPUCIIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPOIBOJIOIHMH.
M3onsuuss — xmrodeBod  Qaxtop BuaooOpazoBanus. [lyrh u  cmocoGbl  BUA00Opa3oBaHUS:
ajutonatpudyeckoe  (reorpaduueckoe), CHMIATpUYECKOe  (PKOJOTHYECKOE), «MTHOBEHHOE)
(momumuonan3anus, rudpuansans). JJIMTeTbHOCT 3BOTIOIMOHHBIX IPOIECCOB.

Mexanusmbl popMUpOBaHUS OHMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp oBomronMoOHHON Oumosiornd B pa3pabOTKE HAy4HbIX METOJOB  COXPAaHEHHUS
O6uopa3zHooOpazus. MHUKpPOIBOMIONUS M KOABOJIOLUUS MAapa3uTOB U HUX X03sieB. MeXxaHHU3MBbI
(dhopMupOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Toptpetsr: C. C. YerBepukon, J. Maiip.

Tabmuipl 1 cxembl: «MyTallMOHHAs M3MEHUUBOCTHY, «llomynsiuoHHas CTpYKTypa BUAA»,
«Cxema mposiBJICHHSI 3aKkoHa  Xapau—BaitnOepra»,  «JIBWXKyImHe€  CHIIBI  SBOJIIOLANY,
«OKoJIOTHYEeCKash HW30JAUSA MONyJsiuil  ceBaHckoil (openu», «l'eorpaduueckas H30IAIUA
JUCTBEHHUIBI CUOUPCKOM M JMCTBEHHMLbI NaypcKoi», «llomymsiiroHHbIE BOJHBI YHCIECHHOCTH
XHUIIHUKOB M KepTB», «(Cxema JeicTBHUs ecTecTBEHHOro oTOopa», «Dopmbl OopbOBI 32
CYIIIECTBOBaHHEY, «UHaycTpranbHblil MEJTaHU3M, «Kusbie HCKOTIaeMBbIEe,
«[lokpoBuTENbCTBEHHAs OKpacka KHUBOTHBIX», «lIpemympexnaromas oOKpacka KHUBOTHBIXY,
«Dusnonoruueckue agantanun», «lIpucrnocoOneHHOCTh OpPraHU3MOB M €€ OTHOCHTEIHLHOCTBHY,
«Kputepun Buma», «Bugbl-gBoitHukn», «CTpykTypa Buga B npupone», «CrocoObl
BUJI000pa3oBanusa»,  «l'eorpaduueckoe  BuAooOpazoBaHue  TPEX  BUAOB  JIAHJBILICHY,
«DKOJIOTUYECKOE BHJI000pa3oBaHue BUAOB CcuHHI, «[lomumiouast pacrenuit», «KamyctHo-
peleuHbli THOpHI.

Ob6opynoBaHue: repOapuul pacTeHUH, KOJUIEKIIMH HACEKOMBIX, 4ydena MTUIl U 3Beped ¢
IpUMEpaMU DPA3JIMYHBIX MPUCIOCOOJIEHUH, dydyena MNTUIl U 3Bepeil pasHbIX BUIOB, Tepbapuu
pacTeHuil OIM3KUX BUA0B, 00pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopatopHas padora «BblsiBiIeHHEe H3MEHUYMBOCTH y 0COOEH OJTHOTO BUAAY.

JlaGopatopnas paGora «IIpucnocobreHus OpraHu3MOB U UX  OTHOCHTEJbHAs
11e71eco000pa3HOCThY.

JlaGopaTopHas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/1onusi M €€ pe3yJibTaThl
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MeTtopl U3ydeHus: Makpo3BoJtoLuu. llaneoHTonOrMueckre METOAbl U3YUEHUS IBOJIIOLMM.
[Tepexonubie GopMBbI U QUITOTCHETHUECKUE PSIBI OPTaHIU3MOB.

buoreorpaduueckne meroapl m3ydeHus sBosronun. CpaBHeHUE (HIOpBI U PayHBI MAaTEPUKOB
1 ocTpoBOB. buoreorpaduueckue o6nactu 3emau. Buabpl-sHIEMUKH U PEITUKTHI.

OMOpHOJIOTHYECKHE ¥ CPaBHHUTEIBHO-MOP(OIOTHYECKAE METOIbl HM3YyYCHHUS HBOJIIOLUH.
['eHeTnyeckne MexXaHU3Mbl SBOJIOLUMUA OHTOTEHE3a M TOSBJICHHUS DSBOJIIOIHMOHHBIX HOBIIECTB.
['omonoruuHeie W aHaNOTUYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl M aTaBU3Mbl. MOJIEKYISIPHO-
reHEeTUYECKHEe, OMOXUMUYECKUE U MAaTEeMAaTHUYE€CKUE METOJIbl U3yueHHUs dBOJoNHUH. ['oMoIornyHbie
reHbl. COBpEMEHHBIE METO/IbI MOCTPOCHUS (PHIIOTEHETHUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE€ MYTAIIMH M SBOJIIOIIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBuia) sBotouun. [Ipunyun cmenst gyuxkyuu. Heobpatumoctsb
ABOJIIONIUK. AJTanTUBHAS paguanys. HepaBHOMEpPHOCTh TEMIIOB 3BOJIOIIMH.

JdeMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkens.

Tabmuubl U cxeMbl: «DUIOTEHETHUECKUI PsIT JOMAIN», «APXECONTEPHUKCY, «3BEpO3yObIe
amepb», «Creronedansl», «Punnoputs», «CeMeHHble ManoOpoTHUKWY, «buoreorpaduueckue
30HBI 3emnm», «Jpeid xoHTHHEHTOBY», «PenmukThy, «HawyampHble cTaguu >MOPHOHATHHOTO
pa3BHUTHS TIO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTHYHBIC M aHAJOTHYHBIC OpraHbD», «PyIMMEHTEHI»,
«ATaBU3MBDY, «XpOMOCOMHBbIE HaOOpbI 4YeloBeKa M IIMMIMaH3e», «[J1aBHble HampaBiIeHUS
ABOTIONHHY, «O0I1IHe 3aKOHOMEPHOCTH BOJIIOLIIY.

O6opynoBaHue: KOJJIEKIUHU, TepOapuu, MYSKH HCKOMAEMbIX OCTaTKOB OPIraHHU3MOB,
MYJISDKH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OpPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Haydnple rumoTe3sl NPOMCXOXKACHHS >KWU3HM Ha 3emiie. AOHMOTEHE3 W IaHCIePMUS.
JloHayuHble TpEACTaBIECHUS O 3apOKICHUM JKU3HM (KpealuoHu3M). [umoresa MOCTOSIHHOTO
CaMO3apoKJICHUS XU3HU U €€ onpoBepkeHue onbiTamu ®. Penu, JI. Cnamnanuanwu, JI. Ilactepa.
[IpoucxoxxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHoBHBIE 3Tambl HeOpraHudeckou 3Boironuu. IlnanerapHas (reosioruyueckas) SBOJIOIMSL.
XuMmuyeckasi 3BOJIOLUsA. AOMOTEHHBIN CHHTE3 OPraHUYEeCKUX BEUIECTB M3 HeOpraHudeckux. OmbIT
C. Munepa u I'. FOpu. O6pa3oBanue nmonuMmepoB u3 MoHoMepoB. KoarepBarnas rumoreza A. H.
Omnapuna, runore3a neppuyHoro Oymbona Jx. Xonneitna, reHerndeckas rumnote3a [. Mémnepa.
Pu6osumer (T. Yex) m rumoresa «vmpa PHK» VY. I'mnbGepra. dopmupoBanme meMOpaH u
BO3HMKHOBEHHE MPOTOKIIETKH.

Uctopus 3emmu u wmetonsl e€ wusydeHusa. VIckomaemble OpraHMYecKUe OCTATKH.
l'eoxpononoruss u e€ wmeroasl. OrTHocuTenbHass U aOCOJIOTHAs  T€OXPOHOJIOTHS.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbI, IEPUOJIBI, FTTOXH.

Havanpubie aTambl opraHudeckoi sBosonuu. [losBIeHHE W SBOJIONMS TEPBBIX KIETOK.
Opomronusi  Metabonu3zMa. Bo3HukHOBeHHE TepBbIX d3kocucTeM. CoBpeMEHHbIE MHKPOOHbBIE
OMOTIEHKU KaK aHAJIOT MepBBIX Ha 3emiie coobmiecTB. CTpomMaTtonuThl. [IpokaproThl U 3YKapUOTHI.

[IpoucxoxaeHne »ykapuoT (CUMOHMOTEHE3). DBOJIOIHOHHOE MPOUCXOXKACHUE BHUPYCOB.
[IpoucxoxxaeHrne  MHOTOKIETOYHBIX ~ OpraHW3MOB.  BO3HHKHOBEHHWE  OCHOBHBIX  TpYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIlbl ABOJIOLNHU BBICHINX pacTeHuil. OCHOBHBIE apoMOpP(o3bl pacTeHH. Bbixoa
pactenmii Ha cymy. [losiBIeHHe CIOPOBBIX pacTeHWil W 3aBoeBaHHWE UMHU Cyliu. CeMeHHbIe
pactenus. [IpoucxoxaeHne IBETKOBBIX PACTEHUH.

OcCHOBHBIE J3Talbl HBOJIONHH KUBOTHOTO Mupa. OcHOBHBIE apoMOp(}O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — TOSIBIIEHHE COBPEMEHHBIX THIOB. [lepBble XOpAOBbIE
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XKUBOTHBIE. JKU3Hb B BOjEC. DBOJIONHS TMO3BOHOYHBIX. lIpomcxoxkaenue ampuOuil U penTuimi.
[IpoucxoxaeHne MICKOMHUTAMUX © OTUI. [IpuHIun xmoueBoro apomopdosa. OcBoeHue
0€CIT03BOHOYHBIMH H MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

PazButHe xu3Hu Ha 3emiie MO 3paM M MEpHOJIaM: apXxeil, MPOTePO30H, Maneo30i, ME3030H,
KaifHo30M. OOImIas XapakTepucTUKa KIMMara U Te0JIOTHYECKUX mporeccoB. [losBienne u pacuser
XapaKTEPHBIX OPraHu3MOB. YTJjeoOpa3oBaHHE: €ro YCIOBHUS W BJIUSHUE HA Ta30BbIH COCTaB
aTMocdepsl.

MaccoBbie BBIMHUpaHUSI — SKOJOTUYECKHE KPHU3UCHI Mpouioro. [IpuumHbl W ciaeacTBus
MaccoBbIX BbIMHpaHHil. COBpeMEHHBI AKOJOTMYECKHIl Kpu3UC, ero ocoOeHHocTu. IIpobiema
COXpaHeHHus 6Mopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHuyeckoro mupa. [lpuHIUNBI KiIaccuukanuu OpraHU3MOB.
OcHOBHBIE CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: ®. Penu, JI. Cnamnanuanu, JI. Tlactep, M. Y. Meunukos, A. U. Onapun, JIx.
Xonneitn, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita ®@. Penmn», «Cxema ompbita JI. TlacTtepa mo m3ydeHwutio
caMO03apoKJieHnus Xu3HW», «Cxema ombsita C. Mwmrepa, I'. IOpu», «OTansl HeopraHndeckon
sBosoIMKNY, «l'eoxpoHosoruyeckass mkaiga», «HauanbHble 3Tambl OPraHUYECKOW 3SBOIOIUNY,
«CxeMa 00pazoBaHusl SYKapHOT MyTEM cuMOHoreHesa», «Cuctema kUBOU MpUpoAb, «CTpoeHue
BUpyca», «ApoMopdo3bl  pacteHuit», «Punnodure», «OIHOKIETOUHBIE  BOJOPOCIUY,
«MHOTOKJIETOYHBIE BOAOPOCIN», «Mxu», «IlanopoTHukm», «l'omoceMeHHbIe pacTeHus», «OpraHbl
LBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHUDPA», «ApoMOp(}O3bl KUBOTHBIXY,
«IIpocreiimuey, «Kumeunononoctusie», «llnockue uepBu», «HUneHuctoHorue», «PwIOb,
«3emMHOBOIHBIEY, «lIpecMbikarommecs», «lItunpy, «Mnekonutaromuey, «Pa3BUTHE KU3HU B
apxeickoil apey, «Pa3BUTHE XKU3HU B MPOTEPO30MCKON 3pen, «Pa3BUTHE KU3HU B Mal€030MCKOM
ape», «Pa3BUTHE KU3HUM B ME3030MCKON 3pe», «Pa3BuTHe KU3HM B KaWHO30MCKOM »pey,
«CoBpeMEeHHas CUCTEMa OPraHMYECKOTO MUPAY.

O6opynoBanue: repOapuu pacTeHU pa3TUYHBIX OTAETIOB, KOJUIEKIIMA HACEKOMBIX, BIIAYKHbBIE
rpenaparsl )KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOYKHUX, CKEJEThl MO3BOHOYHBIX
YKUBOTHBIX, Yy4ella NTHUL] U 3BEpEl, KOJUIEKIMN OKAaMEHEJIOCTEH, MOJE3HbIX UCKONIAEMbIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas JjaGoparopnas padora «MojenupoBanue onbIToB Musepa—tOpu 1o
M3Y4YEHHIO a0MOTEHHOT0 CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JlabopaTtopHas paGora «/3ydyeHne u omnucaHue MCKONAEMBIX OCTaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTnyeckas padora «/3ydueHrne 0cCOOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTICIIOBY.

IIpakTnyeckas padora «/3ydeHrne ocOOEHHOCTEH CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3zpgenbl u 3agaun anTponosiorui. MeTo el aHTPOIOJIOTUH.

CraHOBIIEHHE TIPEACTABICHUN O MPOMCXOXKACHUM 4YeloBeKa. PenuruosHbie BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHUHU.

CX0AcTBO UenoBeKa ¢ KUBOTHBIMU. CUCTEMATHYECKOE TOJIOKEHHE YyenoBeka. CBUAETENbCTBA
CXOJCTBa 4YeNOBEKa C JKUBOTHBIMU: CpPaBHHUTEIBbHO-MOp(doioruueckue, 3MOpPHOJIOTHYECKUE,
¢buznonoro-6MoxuMuUeckre, nopeaeHIeckne. OTIUYMs YyeloBeKa OT )KUBOTHBIX. [IpsMoxoxaeHne
U KOMIUJIEKC CBSI3aHHBIX C HUM MpPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra MU BTOPOW CUTHAJIBHOU
CUCTEMBI.

JIBuxkymue cuibl ((hakTopbl) aHTpOTIOTeHe3a: OuoJiorndeckue, conuaababie. COOTHOIICHNE
OMOJIOTMYECKUX M COLUANBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
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OcHoBHBIEC CcTaAMU aHTpomnoreHe3a. Pannue denoBekooOpasHble 00€3bsHBI (MPOKOHCYIIBI) H
paHHUE MOHTUIBI — OOIIUE MPEAKH YeIOBEKOOOPa3HBIX 00€3bsSH W JIOACH. ABCTPaJONUTEKA —
JIBYHOTHE TIpeIKH JiroAel. UenoBeK yMesblid, NMEpBbIE W3TOTOBJICHUS Opyauil Tpyna. Yenosek
MPSMOXOJIAIINN W TIEPBBIM BBIXOJ JFojel 3a mpenensl Adpuku. UenoBek redaenbOeprckuii —
oOImMi MpeoK HeaHIEPTAIbCKOTO YENIOBEKa M YeJOBEeKa PasyMHOTO. UeloBeK HeaHAEePTaIbCKHM
KaK BHUJ JIIOJIEH XOJIOAHOTO KinMMara. YernoBeK pasyMHBIH COBPEMEHHOIO THIA, JICHUCOBCKUMA
YeJI0BEK, OCBOCHNE KOHTHHEHTOB 3a nipeaenaMu Adpuku. [lameoreneTinka u majieoreHoMHuKa.

DBOMIONMS COBPEMEHHOTO 4eJoBeKa. EcCTecTBEHHBI OTOOp B MOMYJSAIMSIX YeJIOBEKa.
MyranuoHHslii npouecc U nonuMopdusMm. I[lomynsuroHHbIE BOJHBI, Apeld reHoB, MUTpaLUs U
«3(hdeKT ocHOBATENA» B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue packl. llonstue o pace. bonpime pacel: eBponeoujHas (eBpasuiickas),
aBCTpaJIO-HErpOUAHAs (PKBaTOpUaIbHasi), MOHIOJIONIHASA (a3uaTCKO-aMepuKaHcKasi). Bpems u mytu
pacceneHusi yenoBeka Mo IjaHeTe. ENMHCTBO yenoBedeckux pac. HayuHas HecoCTOSITENBHOCTD
pacusma. [lpucnocoOneHHOCTh 4YeoBeKa K pasHbIM YCIOBHUSIM OKpYXXaroiied cpeapl. Biusaue
reorpaduueckoil cpepl U Apeiida reHoB Ha MOP(OIOTHIO U (PUUOJIOTHIO YEIOBEKA.

MexauciurminHapasle  METOoAbl B (u3nueckoi  (OMOJOTHYECKOW)  aHTPOTIOJIOTHH.
DBOJIIOIIMOHHAST aHTPOTIOJIOTHS M TTAJICOAHTPOTIONOTHS YEJIOBEUECKUX MOMYJIsInid. broconmnanbHbie
HCCIIeIOBaHUS IPUPOIbl UueroBeka. McciaenoBanne KOABOMIOUNUN OHMOJIOTHYECKOT0 U COLIMAILHOTO B
YEJIOBEKE.

JdeMoHcTpauuu

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

Tabmuupt u  cxembl: «MeToapl  aHTpomojorum», «['OJIOBHOW  MO3r  4YeIoBEKay,
«YenoBekooOpa3Hbsle 00e3bsiHB), «CKelneT 4YenoBeKa U CKeJleT IIUMIIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «/IBWXKyIIME CHJIBI  aHTPOIIOTE€HE3a», «OBOJIOLNMOHHOE JPEBO  YEJIOBEKa»,
«ABcTpanonurek», «HemoBek yMenbii», «YHemoBeK NpsIMOXOASIINN», «JIeHUCOBCKUN UYETOBEK»
«Hean nepranpub», «KpomanboH1b, «lIpenku yenoBeka», «ITambl IBOITIOLMHN YeT0BEKay, «Pachl
YEJIOBEKay.

O6opynoBaHue: MYISDKM OKaMEHENIOCTeW, MPEAMETOB MaTepHUaJbHOU KYJIbTYPHl MPEAKOB
yenoBeka, penpoaykiuu (pororpadun) KapTuH ¢ MUDOIOTHICCKUMUA B OUOICHCKUMH CIOKETaMHU
MIPOUCXOXKACHUS YeJoBeKka, (ororpaduy HAXOAOK HMCKOMAEMbIX OCTAaTKOB YEJIOBEKa, CKEJeT
YEJIOBEeKa, MOJENb Yeperna 4YelloBeKa M 4eperna IIMMIAaH3€, MOJENb KUCTH YEJIOBEKa M KHUCTH
LIMMIIaH3€, MOJIEIN TOPCa NPEIKOB YEIOBEKA.

JladopaTopHas padora «/3yuyeHne oCOOEHHOCTEH CTPOCHHS CKEJIeTa YEIIOBEKa, CBSI3aHHBIX
C IPSIMOXOXKICHUEM.

IIpakTHyeckas padora «3yueHne 3KOJOrMYECKUX aanTaluil YeIOBEKay.

Tema 6. JKos10rusi — HayKa 0 B3aMMOOTHOILICHUSIX OPraHM3MOB U HA/I0PTraHU3MEHHbIX
CHCTEM C OKpYkawueil cpepoi

3aposJieHue U pa3BUTHE dKoIoruu B Tpyaax A. ['ymbGonbara, K. @. Pynwse, H. A. CeBepiioBa,
O. I'ekkens, A. Tenciu, B. H. Cykauéna. Paznensl u 3a1auun skonoruu. CBsA3b SKOJIOTUU C APYTUMU
HayKaMH.

Metonel skonoruu. [loneBbie HaOmOnEHUS. DKCIEPUMEHTHI B JKOJIOTUHU: MPUPOIHBIE H
naboparopabie. MojenupoBaHue B 3KOJOTHH. MOHUTOPUHT OKpY)KAloIIeld Cpeabl: JOKalbHBIH,
PETrMOHANBHBIN U TI00aIbHBIN.

3HaueHHE DSKOJOTMYECKMX 3HAHMM [UIs 4eJoBeKa. ODKOJOTMYECKOE€ MHPOBO33PEHHE KaK
OCHOBa CBSi3€M uyenoBedecTBa € MNpUPOAON. DOpMHpPOBAHHME HKOJIOTHYECKON KYIbTYpbl M
9KOJIOTUYECKOU IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu
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[optpets: A. I'ym6onsar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuier u cxembl: «Pa3nenbl skomorum», «MeToasl KoJIorum», «CxemMa MOHUTOPHHTA
OKpYKarOLIEn Cpesibl».

JladopaTopHas padora «/3ydeHne MeTO1I0B HKOJIOTHYECKUX HCCIICIOBAHUI.

Tema 7. OpranusmMsl U cpea 0OMTaAHUA

Dkonoruveckrne GaKkTOPhl U 3aKOHOMEPHOCTH UX JehcTBUs. Kiaccuukaius 3K0I0riIecKux
(bakTOpoB: a0MOTHYECKHE, OMOTHYECKHE, aHTpomoreHHsle. OOmmMe 3aKOHOMEPHOCTH JCHCTBHS
skosornueckux (akropos. Ilpasmino muuumyma (K. Illnpenrens, 0. JIubux). TonepaHTHOCTB.
OBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue akropsl. CBeT Kak 3koJyiornyeckuil (akrop. JlelicTBHE pa3HBIX Yy4acTKOB
COJIHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMUECKHWE TPYIIbl PACTEHUH M JKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUrHaiabHas poJib cBera. doTonepuousm.

Temneparypa kak »skosiornueckuil @axrtop. JleficTBue TeMmepaTrypbl Ha OpPraHU3MBL
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPTraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocte kak skonorudeckuid ¢akrop. IlpucmocoOnenust pacTeHU K MO KaHUIO
BosiHOTO Oamanca. Kmaccudukamnus pacTeHui 1o OTHOIIEHUIO K Boje. [Ipucmocobienns >KMBOTHBIX
K U3MEHEHHIO BOJTHOTO PEXHUMA.

Cpenpl oOuTaHMs OPraHMW3MOB: BOJHAs, HA3eMHO-BO3JYIIHAas, IOYBEHHAas, IJIyOMHHAas
MOANOYBEHHAs, BHYTpUOpraHu3MeHHas. @OU3MKO-XUMUYECKHE OCOOEHHOCTH cpea OOuTaHud
opranu3moB. [IpucnocobieHnss OpraHu3MoB K KHU3HU B Pa3HbIX Cpeliax.

buonoruueckue purmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOYHBIE M TOJUYHBIE PUTMBL
[Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKHU3HH.

JKuznennsie ¢opmbl opranuszMoB. [lonstue o xuzHeHHOUW (opme. JKuzHenHbie (HOpPMBI
pacTeHuii: JepeBbs, KyCTapHUKH, KYCTApHWYKH, MHOTOJIETHHE TpaBbl, OTHOJETHHE TPaBBI.
JKuznennsie GopMBbI KUBOTHBIX: THIAPOOUOHTHI, TEOOMOHTHI, a3pOOHOHTEI. OCOOCHHOCTH CTPOCHUS
1 00pasa KU3HHU.

buoTtnueckue paktopel. Buabl 6MoTHUYECKHX B3aUMOJICHCTBHIM: KOHKYPEHIIMSI, XUIIIHUYECTBO,
cum6uo3 u ero (opmel. [lapazutusm, koomnepamus, MyTyaalu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3aumopaeicTBus (Tommueckue, Gopuyeckue, GhadpUUecKue).
3HaueHue OMOTHYECKHUX B3aUMOJICHCTBUM JUIsl CYLIECTBOBAHUS OPraHM3MOB B cpele OOUTaHWUS.
[IpuHIMT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpauuu

Tabmuipel u cxembl: «OQkonorudeckue ¢GakTopb», «CBETOBOM CHEKTpP», «IKOIOTHUUYECKUE
TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeIIOKpOBHBIE )KHUBOTHBIE», «XOJIOJHOKPOBHbBIE
KUBOTHBIEY», «DU3MONOTHYECKUE aJanTalli KUBOTHBIX», «Cpeabl OOUTaHHS OpPraHU3MOBY,
«buonornyeckue puTMbDY, «OKu3HeHHbIe (OPMBI pacTeHHiD», «Ku3HEHHbIE (OPMBI KUBOTHBIXY,
«JKocHucTeMa IMIUPOKOIMCTBEHHOTO Jieca», «JKOocHucTeMa XBOWHOro isecay, «llemu nutanusy,
«XuurauuectBoy, «llapazutuzmy», «Konkypenuus», «Cumonos», «KommeHcanuzm.

O6opynoBanue: repbapuyl pacTeHUH U IHKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pa3NUYHBIX  JKOJIOTMYECKMX  (DaKTOpOB, repOapuu  CBETOJIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCTUBBIX PACTEHUN, CBETONIOOMBBLIC, TEHETIOOWBBIE W TEHEBHIHOCIMBBIE KOMHATHBIC
pactenusi, repObapuu M KOJJIEKIIUU TEIUIOMIOOUBBIX, 3UMOCTOMKUX, MOPO30YCTOMUMBBIX PACTEHHI,
gyyena NTHI[ U 3Bepeil, repbdapuu pacTeHWil, OTHOCAIIMXCA K TUrpoduTaMm, Kcepodputam,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYMI, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, repOapuM ¥ KOJJIGKIMM PACTEHUH W JKUBOTHBIX, OONAJalOIUX  4YepTamu
MPUCTIOCOOJICHHOCTH K C€30HHBIM M3MEHEHUSIM YCIIOBUH XKHU3HH, repOapuul U KOJJICKIIMH PacTeHUIN



21

Y JKUBOTHBIX PA3IUYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIMH >KMBOTHBIX, YIACTBYIONIUX B Pa3IMYHBIX
OMOTHUYECKUX B3aMO/ICHCTBUSIX.

JlabopaTopHas pa6ora «BpisiBieHne TPUCTIOCOOICHUI OPraHM3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi padora «BbIsIBJICHHE TNPUCTOCOOICHUH OpPraHU3MOB K  BIIHSIHUIO
TeMIIePaTypPbD».

JlabopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH pACTCHHH M3 pa3HBIX MeECT
OOUTaHUSD.

Tema 8. DxoJi0orust BUIA0OB M NOMYJISALUI

DKOJIOTHYECKUE XapaKTepUCTUKU momnynsanuu. [lomynsmus kak OuoJOrHYecKass CucTema.
Pons HeomHopomHOCTH cpenbl, (pu3myeckux OapbepoB U OCOOCHHOCTEM OHOJIOTMH BHIOB B
(hopMUPOBAHUHM TIPOCTPAHCTBEHHON CTPYKTYphI MOMysiiuii. OCHOBHBIE TOKa3aTeNId TOMYJISIINH:
YUCJICHHOCTb, TJIOTHOCTh, BO3PACTHAS U TI0JIOBAsI CTPYKTYpPA, POKIAAEMOCTb, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUT'pAITHSI.

DKkoJyioruueckasi CTpykTypa mnomymsiiuu. OIleHKa YUCICHHOCTH TOoMmyisiiuu. J[nHamuka
MOMYJISAMK U e€ perynsmnus. buotnueckuii moTeHnMan monyasuuu. MoJeaupoBaHue AUHAMUKA
nonyisiiuu. KpuBeie pocta uuciaeHHocTH mnomyisuud. KpuBble BbDKUBaHUSA. Perymsius
YUCJICHHOCTH TIOMYJISIIUN: poJib (DAaKTOPOB, 3aBUCAIIMX W HE 3aBUCSAMIMX OT TUIOTHOCTH.
DKoJjorudeckue crpareruu BuaoB (r- u K-crparerun).

[Tonsatne o006 »oKosormueckoil Humie BUAa. MecrooOutanue. MHoOTOMepHas MOJEIb
skonornueckod Humm J[x.M. XarumHcona. Pasmeps! skonormyeckod Humud. lloteHuuanbHas u
peann30BaHHAS HUIIIH.

Bun kak cucrema nonmynanui. Apeanbl BUIOB. BuAbl M MX KU3HEHHBIE CTPATETUH.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBECHUS U MUTPALIMI )KMBOTHBIX. bruosornyeckne nHBa3uu 4yKepoaHbIX
BH/JIOB.

JdemoHcTpauuu

[Toptpert: Jdx. M. XaTuuHCOH.

Tabmuisl 1 cxeMbl: «JKOJOTHYECKHE XapaKTepPUCTUKH MOomynsauuny», «lIpoctpancTBeHHas
CTpyKTypa mnomynsauuun», «Bo3pactHple mnupamMuibl nomymsnuu», «CKOpPOCTh 3aceleHHs
MOBEPXHOCTH 3€MJIM PA3JMYHBIMU OpraHuzMaMm», «Mogenb skonorundeckod Humu Jhx. H.
XaT4ruHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «I[Ipucrnoco6iieHnsi ceMsiH paCTeHUI K pacCeICHUIO».

Tema 9. Iko0J10THA CO00IIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBsi3M MEXIy OpraHU3MamMu B
OHOLIEHO3E.

DkocucTema Kak oTkpbiTas cuctema (A. k. Tencnu). OyHKIIMOHANBHBIE OJIOKU OPraHU3MOB
B DKOCHCTEME: MPOIYIEHThI, KOHCYMEHTHI, penyleHThl. Tpoduueckue ypoBHU. Tpodudeckue nenu
u ceTu. Abnotuueckue 610ku 3KocucteM. [louBbl U uibl B 9KOcucTeMax. KpyroBopot BeliecTs u
MIOTOK PHEPTUU B SKOCUCTEME.

OcHOBHBIE TMMOKa3aTeNM 3KOCcUCTeMBbl. buomacca u mpoaykuusa. DKOJOTUYECKUE MUPAMMIBI
qrceln, OMOMacchl U SHEPTUH.

Jlunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HampaBrneHHBIE
3aKOHOMEpPHBIE CMEHBI COO0IEeCTB — CyKieccuu. llepBUYHBIE M BTOPUYHBIE CYKIECCHH U HX
MPUYMHBL.  AHTPOIIOTEHHBIE  BO3JIEHCTBUS Ha  CyKueccuu. KiammakcHoe — cooOIIecTBO.
buopa3nooOpasue 1 mosHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipuponnbie sKOcHUCTEMBL. JKocucmemvl 03Ep U peK. IKocucmemvl Mopel U OKeaHos.
Dxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.
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AHTpPOIIOTEHHBIE ~ DKOCHCTEMBL.  Arposkocuctema. ArpoueHo3. Paszmuuus — Mexnay
AHTPOTIOTEHHBIMU U MIPUPOTHBIMU IKOCHCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['oposackas ¢iopa u dayHa.
CuHaHTpOnM3aus TOPOICKOH (payHbl. brosornueckoe 1 X03siCTBEHHOE 3HAYCHNE arPOIKOCHCTEM
1 ypOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OPraHU3MOB B HKOCHCTEMaX.
Ponv kackaonozo s¢pgexma u 6udos-3ouguxamopos (Kiouesvix 6ud08) 6 HYHKYUOHUPOBAHUU
akocucmem. TlepeHOC SHEPrMH W BEIIECTB MEXAY CMEKHBIMH JKOCHCTEMaMH. YCTOMYMBOCTH
OpPraHu3MOB, MOTYJISIIHA U IKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U aHTPOMIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmbl  6030elicmeuss  3aepsA3HeHUuti  pasHblX — MUnog Ha  cybop2aHu3MeHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbL  IKOJLOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030eticmaus. MeToA0I0rusi MOHUTOPHHIAa €CTECTBEHHBIX U
AHTPOTIOTEHHBIX YKOCHUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuipr u cxembl: «CTpykTypa OuoOIEeHO3a», «DKOCHCTEMa IIMPOKOJIUCTBEHHOIO JIECay,
«JKocucTeMa XBOWHOro Jeca», «QDyHKIMOHAIbHbIE TPYIIbl OPraHU3MOB B HSKOCHCTEMEY,
«Kpyroopor BemectB B 3kocucteme», «llemn mnuTaHus (macTOuiHas, AETPUTHAs)»,
«DKoJIOTHYECKasi MUpaMHaa 4ucen», «IDKOJOTHuYecKas mupamuaa Ouomacchl», «IKOJIOTHMUYecKas
nupamuaa sHeprum», «O0pasoBanue Oosotay, «llepBuuHas cykueccus», «BoccranoBnenue yeca
MocJie noxapa», «JKOCUcTeMa 03epa», «ArporeHo3», «KpyroBopor BelecTB U MOTOK SHEPTUU B
arporieHosey, «IIpumMepsl ypboskocucTem».

OGopynoBanue: repbapuu pPacTeHHH, KOJUICKIIMM HACEKOMBIX, Uydena ITHIl W 3Bepew,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTHyeckasi padora «3yueHue u onucanue ypooIKOCHUCTEMBD».

JladopaTopHas pabora «/3ydyeHne pa3HOOOpasus MEJIKUX TMOYBCHHBIX WICHHUCTOHOTHX B
Pa3HbIX HIKOCHCTEMAX).

IKeKypeusi «IKCKYpCUsi B THUIMYHBIN OuoreorieHo3 (B ayOpaBy, OEpe3HSK, €JIbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCUs B arpodKoCUCcTeMY (Ha MOJIe WK B TEINIMYHOE X3S CTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — oOmeranerapHas o0ojiouka 3emMild, T/I€ CYLIECTBYET WJIM CYIIECTBOBAa
KW3Hb. PazButHe npencraBieHuid o onmocdepe B Tpymax J. 3rocca. Yuenue B. 1. Bepnaackoro o
o6uoctepe. Obmactu 6uochepsl u e€ cocras. JKuBoe BemiecTBo Ouocdepsl 1 ero GyHKIUU.

3aKOHOMEPHOCTH cylecTBoBaHUSI Ouocdepbl. OcobeHHOCTH OHOChepbl Kak TIo0anbHON
skocuctembl. J[uHamuueckoe paBHOBecMe B Omocdepe. KpyroBopoTel  BemectB U
OMOreoXMMHUYECKHUe HUKIBI (Yriiepoia, a30Ta). PUTMUYHOCTE sBNEHU# B Onocdepe.

3onanpHOCTh OMochepsrl. [lonarue o OGuome. OCHOBHBIE OMOMBI CYIIHM: TYHJIpPa, XBOWHBIE
Jeca, CMEIIaHHbIE W IIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHbI, MYyCTHIHH, TPOMUYECKHE Jeca,
BBICOKOTOpBA. Kiumar, pacTutenbHbIN U )KUBOTHBIN MUP OHOMOB CYIIIH.

CrpykTypa u QyHKIUS KUBBIX CHCTEM, OLIEHKA WX PECYPCHOTO MOTEHIHada U OuochepHbIX
(b yHKIIHIA.

JdeMoHcTpanuu

[Toprpersr: B. . Bepranckuii, 3. 3rocc.

Tabmumer u cxembl: «l'eocdeprr 3emnu», «KpyroBopoT azota B mpupoie», «KpyroBopor
yriaepoaa B mpupojieyn, «KpyroBopor kuciopoaa B mpupoje», «KpyroBopoT BoIbl B MPUPOAE»,
«OcHoBHBIE OuOMBI cymny, «Knumaruueckue nosica 3emmumn», «Tynapay, «Taiiray, «CmenanHbIi
necy, «lllupoxonucTBeHHbIH Tec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponudeckuii nec.
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O6opynoBanue: repOapuu pacCTCHU Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek U OKpYykaouias cpeaa

DKoJIoTHYeCcKHe KPU3UCHI M X MPUUMHBL. Bo3ieiicTBre yenoBeka Ha Ouocdepy. 3arpszHeHue
BO3AYIIHOM cpeapl. OxpaHa BO3ayXa. 3arpsi3HEHHE BOJHOUM cpeipl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymenue nousbl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue kiumara.

AHTpPOIIOTEHHOE BO3/ICHCTBUE HA PACTUTEIbHBIA U KUBOTHBIN MUp. OXpaHa paCTUTEIBLHOIO U
AKUBOTHOTO Mupa. OCHOBHbIE IPUHLUIBI OXpaHbl pupoabl. KpacHbie kuuru. Ocobo oxpaHsemble
npupoanbie Teppuropun (OOIIT). boranuueckue cajapl ¥ 300JI0TMYECKUE TTAPKHU.

OcCHOBHbBIE TPHUHILMIIBI YCTOWYMBOTO Pa3BUTHUSI UEIOBEYECTBA M TNPHUPOAbI. PannoHaibHOE
MPUPOJIOIIOJIL30BAHUE U COXpaHEHUE OuoJIorMyeckoro pasHooOpasus 3emuu.  OOmue
3aKOHOMEPHOCTH TIJI00aJIbHBIX SKOJIOTMYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca U
€ro BEpPOSATHBIE MOCJIEICTBUSL.

Pa3BuTHe METO/I0B MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX MpoueccoB. CucmemHble
uccne0osanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNHOCOOHOU — dHepeemuxe.
buonozuueckoe pasnoobpaszue u oOuopecypcol. Hayuonanvhvle uHgopmayuonnvie cucmemol,
obecneuusarouue 00CMyn K UHGOPpMAYUU N0 COCMOAHUIO OMOENbHbIX 81008 U IKocucmem. OcHo8bl
aKopeabunumayuu dKocucmem U cnocobos 60pvoLl ¢ Ouonogpexcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpauuu

Tabmuibl 1 cxembl: «3arps3Henne atMochepsl», «3arpsizHeHne rupocheprly, «3arps3HeHne
nouBel», «llapauKoBEIl AddexT», «Ocob0 oxpaHseMble TPUPOIHBIE TeppUTOpUM», «Momenn
YIPaBISEMOTO MUPaY.

Ob6opynoBanue: pororpadum oxpaHsieMbIX pacTeHHU U KUBOTHBIX KpacHoil kuuru Poccuiickoii
Oenepanun, KpacHol KHUTH peruoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 BUOJIOI'MHA HA
YPOBHE CPEJHEI'O OBIIEI'O ObPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHHUS OOYy4YaIOUIUMHUCS
IIPOrpaMM CpesiHero oouiero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U MTPEeIMETHbIE.

B crpykType NMYHOCTHBIX pPE3yJlbTaTOB OCBOCHHS IMPOTPaMMbl 1O OHOJOTUU BbIJCIICHBI
CJIEYIOIIHE COCTABIIAIONINE: 0CO3HAHNE O0YJAIOIIMMUCS POCCUICKON Tpa)1aHCKON UACHTUYHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOMPECIICHUIO, Haluyue MOMUsayuu K
00yueHuI0 OUOJIOTHH, YeleHanpasieHHoe passumue BHYTPEHHUX YOeXICHUH TUYHOCTH HAa OCHOBE
KITFOYEBBIX [IEHHOCTEW U UCTOPUUECKHUX TPATUIUI pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb
u cnocobnocms OOYYAIOIIUXCS PYKOBOJCTBOBAaThCS B CBOCH JIEATENBHOCTH IIEHHOCTHO-
CMBICTIOBBIMU YCTAaHOBKAMH, TPUCYIIMMH CUCTeME OHOJIOTUYECKOTO OOpa3oBaHUs, Haauyue
NpagoCco3Hanus FKOJIOTHUECKON KYIbTYPBl, CHOCOOHOCMU CMABUmMsb eI U CTPOUTH KU3HEHHBIE
TIJTaHBbL.

JIMYHOCTHBIE PE3YNbTaThl OCBOEHHS MPOTpPaMMbl MO OHOJOTHH JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHHUTATEIHHOW NEATENHHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMH POCCUUCKUMU
COI[MOKYJIBTYPHBIMH, MCTOPUUYECKUMHU U JYyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMHM, MPUHSATHIMH B
oOmiecTBe MpaBWIaMH W HOPMaMH TOBEIEHUS M CIOCOOCTBYIOT TMIpoOIleccaM CaMOIO3HAHUS,
CaMOBOCITUTAHUSA U CaMOPa3BUTHS, PAa3BUTUS BHYTPEHHEH NO3ULMU JTUYHOCTHU, MATPUOTH3MA U
YBaXEHUSI K 3aKOHY W TMPABOMOPSAKY, YEIOBEKY Tpyda M CTaplieMy IOKOJEHHUIO, B3aUMHOTO
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yBa)KEHHsI, 0EPEKHOT0 OTHOLICHHS K KyJIbTYPHOMY HACIEAMIO M TPAAULUSAM MHOTOHAIIMOHAIHHOTO
Hapoga Poccuiickoit denepannu, NpUpoJIe U OKPYKAIOLIEH Cpee.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS ydeOHoro mnpeamera «buosorus» IOJDKHBI OTpa)kaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOUIMXCS PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIUN, NO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO
OTbITA M OIIBITA JESITEILHOCTHU B MPOLIECCE PEATU3aLUU OCHOBHBIX HAIpaBJIEHUI BOCIUTATEIbHOMN
NESITEIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpazkIaHCKOro BOCTIMTAHMS:

cOpPMHUPOBAHHOCTh ~ TPAXKJAHCKON  mo3uuuu  oOyyaromierocss Kak aKTHMBHOIO U
OTBETCTBEHHOT'0 YJIEHA POCCUHCKOT0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX MIpaB M OOf3aHHOCTEH, YyBa)KeHHE 3aKOHa U
MIPaBOTIOPSIZIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOHM IESITEIbHOCTU NMPHU CO3AAHUU YUYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U NT03HABATENbHbIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3UIIMIO 110 OTHOILIEHUIO K SIBJICHUSIM COBPEMEHHOMN
JKM3HU U O0BACHATH €€;

YMEHHE YYUTHIBaTh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aUMOJAECHCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMHU, KYJIbTYPHBIMU [IEHHOCTSIMU M COLIMAJIbHBIM TOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
M03HABATEIbHBIX U UCCIIEOBATENIbCKUX 3a/a4, YBAKUTEIHLHOIO OTHOLIEHHSI K MHEHHUIO ONMIOHEHTOB
MIpH 00CYKJIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJEPIKAHUS;

TFOTOBHOCTh K T'YMAaHUTAPHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKOW TpakJIaHCKOW WIACHTHUYHOCTH, MAaTPUOTHU3MA, YBOKCHHS K
CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Tiepe; PoinHOM, Top1oCcTH 3a CBOM Kpal, cBOt0 Poauny,
CBOU 5I3bIK U KYJBTYPY, IPOILLIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEIAUIO U MaMITHUKAM IPUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OLIGHHMBATH BKJIAJ] POCCHICKUX YU4EHBIX B CTAHOBJICHHE U Pa3BUTHE OWOJIOTHH,
MOHUMAaHMS 3HA4YeHHs] OMOJIOrMM B TO3HAHUM 3aKOHOB MPHUPOJbI, B JKH3HH YEJOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uaeiHast yoe:x IEHHOCTh, TOTOBHOCTD K CIYXEHHIO U 3ammTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUICKOTO HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OILICHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILEHHUE K CBOUM POJUTEISAM, CO3/IaHUI0 CEMBH Ha OCHOBE OCO3HAHHOTO
IIPUHATHS LIEHHOCTEW CEMENHON KU3HU B COOTBETCTBUHM € TPaJULUAMHU Hapo1oB Poccnn;

4) 3¢TEeTU4eCKOr0 BOCIIUTAHMS:

JCTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIIECHUH;

IIOHMMAaHHE YMOLIMOHAIIBHOTO BO3JEHCTBUS AKUBOM NPUPOIBI U €€ IEHHOCTH;

TFOTOBHOCTh K CAMOBBIDAKEHHIO B pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSBIITH
KauecTBa TBOPUYECKOU JIMYHOCTH;
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5) ¢pusnueckoro BocnuTaHus, GopMUPOBAHUSA KYJIbTYPbI 310POBbSi H SMOLHOHAJIBLHOTO
Os1aromosyqusi:

MOHMMaHUE M pealn3alus 3J0pOBOr0 M 0Oe30macHoro oOpasa XHU3HH (370pOBOE MUTAHUE,
COOIIIOJICHNE THTHEHUYECKHX TPaBWJI M HOPM, COATaHCHPOBAaHHBIA PEXHUM 3aHATHA W OTIBIXA,
perynsipHasi pu3nuecKasi akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS
K COOCTBEHHOMY (PM3HMUECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MMOHMMaHUE IEHHOCTH MPAaBUJI MHIUBUIYAJIHHOTO U KOJUIEKTUBHOTO OE30I11aCHOTO MOBEICHHS
B CUTYallUSAX, YTPOXKAIOIMINX 3I0POBBIO U )KU3HHU JIOJIEH;

OCO3HAHHME TOCJIEJICTBUHA W HENPHUATHS BPEIHBIX NPUBBIUEK (YIIOTPEOJICHHs aIKOTOJI,
HapKOTHUKOB, KYpEHUs);

6) TpyaoBOro BoCIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTepcTBa, TPYAOIO0HE;

TOTOBHOCTh K aKTHBHOHM JESATEIHHOCTH TEXHOJOTHMUYECKOW M COIMAIBHOW HAIpaBIEHHOCTH,
CTIIOCOOHOCTh HHUIIMMPOBATD, INITAHUPOBATH M CAMOCTOSTEIBHO BBITIOIHSTEH TAKYIO JIEATEIBHOCTD;

UHTEpEC K pa3inyHbIM cdepam NpoecCHOHATBLHONW NeATENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD Oymymien npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIOCOOHOCTH K OOpa3oBaHHIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCeH
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKU 11€JIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHMKY XKU3HHU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS HKOJIOTMYECKON KYNbTYpbl: HPHUOOpETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MOCJIEICTBUI 7151 OKpY>KaIoUIeil cpeapl;

OCO3HAaHKE TJI00aJIHHOr0 XapaKkTepa SKOJIOTHUYECKUX MPOOIeM U IMMyTel UX pelIeHHUs;

CIOCOOHOCTH UCHOJIB30BaTh MpUOOpeTaeMble IPU U3YUEHUN OMOJIOTUN 3HAHUS U YMEHUS MPU
pelieHny mpobaeM, CBA3aHHBIX C PAlMOHAIBHBIM MPHUPOIOTOIL30BaHUEM (COONIIOIEHUE TPaBUII
MOBEICHUS B MPHUPOJIE, HANIPABJICHHBIX HA COXpaHEHUE PAaBHOBECHS B 3KOCHCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTeM, Onochepsl);

AKTUBHOE HENPUATHE NSHCTBUMN, MIPUHOCSILIUX BPE OKPYXKaIOIIe MpUpoIHOH cpesie, yMeHue
MIPOTrHO3UPOBATh HEOIATONMPUSTHBIE SKOJOTHYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JIEHCTBUN U
MpeI0TBpallaTh UX;

HaJIW4ue Pa3BUTOTO HSKOJOTHYECKOTO MBIIUICHHS, 3KOJIOTMYECKOM KYyIbTYphl, OIBITA
NEeSITEeIbHOCTH ~ DKOJIOTUYECKOW  HAmpaBIEHHOCTH, YMEHHUS  PYKOBOJACTBOBAaThCA HMH B
M03HABATEIbHONH, KOMMYHUKATUBHOM U COLMAIbHOW MpPAKTHUKE, TOTOBHOCTH K Yy4YacTUIO B
MPAKTUYECKON JAEeSITeIbHOCTH YKOJIOTUYECKOM HAIIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH M OOLIECTBEHHOW MPAKTUKW, OCHOBAHHOTO HAa JAMAJOre KYIbTYp, CIHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJMKYJIBTYPHOM MHUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M YUTATEIhCKOM KYIBTYphl KaK CpeJICTBAa B3aHMMOJCHCTBUS
MEXIY JIF0JIbMU U TIO3HAHUS MUPA;

MOHUMAaHHe CHeNU(PUKH OHOJOTUU KaK HayKd, OCO3HaHHs e€ poilu B (QOopMHpOBaAHUH
palMOHATBHOIO HAayYHOI'O MBIIIICHUS, CO3/IaHUM LIEJIOCTHOTO IPEJCTaBIEHUs 00 OKpyKarolieM
MUpE KaK O €IUHCTBE MPUPO/IbI, YeJIOBEKa U 0OIIECTBA, B TO3HAHUU PUPOIHBIX 3aKOHOMEPHOCTEN
U pelIeHNH Mpo0JIeM COXpaHEHUs IPUPOJAHOTO PAaBHOBECHS;

yOXKJIEHHOCTh B 3HAYMMOCTH OWOJIOTHM S COBPEMEHHOM NMBMIIM3AIMU: O0OeCreueHUs
HOBOTO YPOBHSI pa3BUTHS MEAWLUHBI, CO3JaHUE MEPCHEKTHUBHBIX OMOTEXHOJOIHMH, CIIOCOOHBIX
pemaTh pecypcHble MpoOJIeMbl Pa3BUTUSI YENIOBEYECTBA, MOMCKA IyTeH BHIXOJA U3 INI0OATbHBIX
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HKOJIOTUYECKUX IMpoOsieM u obOecreueHus mepexoja K YCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCTOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTb B IIOJIyY€HUM OHMOJIOTMYECKHUX 3HAHUM B LEISAX NOBBILIEHUS 0OIel
KYJIbTYpbl, €CT€CTBEHHO-HAyYHOM TIPAaMOTHOCTH, KaK COCTaBHOM 4acTU (YyHKIIMOHAJIbHOU
IpPaMOTHOCTH 00ydaromuxcsi, GopMupyemMoi mpu u3y4eHuu ONOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IIO3HAHHMs, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIOCOOHOCTH  HCIIOJIb30BATh IOJIydaeMble 3HAHHMA JUIA aHaIM3a W OOBSICHEHUS SBICHUH
OKPY)KAIOLLIEr0 MHpa M MPOUCXOJIANIMX B HEM H3MEHEHUH, YMEHHE Jenarb O0OCHOBaHHbBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4yHBIX (DaKTOB M MMEIOIIMUXCS JAaHHBIX C LEJIbI0 MOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHO UCIIOJIB30BATh OMOJIOrNYECKUE 3HAHUS JJISl PELICHUs IpooOIeM
B pEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAaHUE I[IEHHOCTH HAy4yHOW JAESATENBHOCTH, TOTOBHOCTh OCYILECTBIIATh MPOEKTHYK) H
HCCIIEA0BATENBCKYIO ACSITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTb K HEHNPEpPBIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHMIO, K
aKTUBHOMY TIOJIyYEHHUIO HOBBIX 3HAHMH 1O OHOJIOTUM B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeqMeTHbIe pe3yNbTaThl OCBOCHHS Y4eOHOTO TpeaMera «BHOJOTHs» BKIIOYAIOT:
3HaYMMble IS (OPMHPOBAHWS  MHPOBO33PCHUS  OOyYAIOIIUXCS  MEXAUCIUIUIMHAPHBIC
(MexXnpeaMeTHbIe) O0IIeHAYYHBIE TOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTHHBI MUpPA U
cienu(UKy METOJOB TIO3HAHUS, HCIOJIB3YEMbIX B €CTCCTBEHHBIX HayKax (BEIIECTBO, JHEPrus,
SIBIICHHE, MTPOIIECC, CUCTEMa, HAyYHBIH (DaKT, MPUHIIKII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPH,
WccaeaoBaHue, HaONIOJCHHE, W3MEpPEHHe, SKCIEPUMEHT W JpPYTHe); YHUBEpCaJbHbIE YUeOHBIC

neiictBus  (mO3HaBaTeNIbHBIE, KOMMYHUKAaTUBHbIE,  PETyJISTUBHbIE),  OoOecreyuBaronme
¢dbopmupoBanue (GyHKIMOHATBHOW TI'PaMOTHOCTH M COLMAIbHON KOMIIETEHIIMH OOy4arouimuxcs;
CIOCOOHOCTh oOyuaronmxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCLIUIUTMHAPHBIE,

MHPOBO33PECHUECKHE 3HAaHWUA W YHUBEpPCAIbHbIC Y4eOHBIC JEWCTBUS B TIO3HABATEIBLHOU W
COITMATPHOM MTPAKTHUKE.

B pesyapTaTe wu3ydeHWs OHOJIOTMM Ha YPOBHE cpeaHero oOmero oOpa3oBaHUS Y
oOy4arorerocss OyayT cOpMHpPOBaHBI I03HABATEIbHBIC YHUBEpCAJIbHbIC Y4YeOHBIC ICHCTBUA,
KOMMYHHKATHBHBIE YHUBEpCalbHbIe yueOHBIC NEHCTBUS, PETYISATUBHBIC YHUBEpPCATIbHBIE YU4eOHbBIE
JIEHCTBUSA, COBMECTHAS AEATENHHOCTD.

MertanpeaMeTHble pe3ylbTaThl OCBOCHUS MPOTPaMMBl CPETHEro oO0Iiero o0pa3oBaHUs
JOJDKHBI OTPaKaTh:

OBJjaieHHe YHUBEPCAJIbHBIMHU YUYeOHBIMHU MO3HABATEIbHBIMHU 1CHCTBUSIMU:

1) 6a3oBbIe JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO  (POPMYIHPOBATh M aKTyallM3WpOBaTh MpoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUU 3HAHWMN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHANIHM3a, CUHTE3a,
CpaBHEHHMs, KiaccupUKaluu, OOO0OIIEeHHs), PACKPhIBATh CMBICT OHMOJOTHYECKUX TMOHATUN
(BBLIESATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBS3U C IPYTUMU MOHSATHUSIMH);

ONpeNeNnsaTh ULEIU JAEITeNIbHOCTH, 3aJaBas MapaMeTpbl M KPHUTEPUU HUX JOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;

WCIOJIb30BaTh OWOJIOTHUECKUE TOHATHS Uil OOBsICHEHHs] (DaKTOB W SIBICHHH >KHBOM
MIPUPO/IBI;
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CTPOUTH JIOTUYCCKUEC PACCYKIACHUA (I/IHILYKTI/IBHBIG, ACAYKTUBHBIC, 1O aHaJ'IOI‘I/II/I), BBISABJIATH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHUPOBATH BBIBOJBI U
3aKJIFOYCHUS,

NPUMCHATH CXEMHO-MOZACJIBHLIC CPCACTBA JIsA IMPEACTABJIICHHA CYHICCTBCHHBIX CBSI3eU U
OTHOIICHWI B HM3y4acMbIX OHOJIOTHYECKUX OOBEKTax, a TaKKe IMPOTUBOPEUYHI pa3HOTO poja,
BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaIII/IOHHI)IX HCTOYHHUKAX,

pa3pabaTeiBaTh IUIAaH PEHICHUS MPOOIEMBbI C YIETOM aHAM3a UMEIONIUXCS MAaTePUATBHBIX U
HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTHL KOPPCKTUBLI B AOCATCIIBHOCTb, OLCHHUBATHL COOTBCTCTBUC PE3YJIbTATOB ULCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIMHUPOBATh W BBINOJHATH pPabOTy B YCIOBHUSX pEANbHOrO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS,

Ppa3sBuUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX HpO6J'ICM.

2) 6a30BbIe HCCJIENOBATEIbCKHE AeHCTBHS:

BIIQJICTh HABBIKAMHU Y4eOHO-MCCIICOBATEIHCKOM W TIPOCKTHOW JICSITEILHOCTH, HABBIKAMH
paspemieHns MmpooieM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITENIFHOMY ITOWICKY METOJ/IOB
PEIICHHUA MPAKTUYCCKUX 3a7a4, IPUMCHCHHIO Pa3JINYHbIX ME€TOJJOB ITIO3HAHU A,

HCIIOJIB30BaTh PA3JIMYHBIC BHABI ACATCIBHOCTH 110 IIOJYYCHHUIO HOBOI'0O 3HaAHUA, Cro
MHTEpIIpeTaliy, MpeoOpa3soBaHUI0 W MPUMEHEHHIO B Y4E€OHBIX CHUTYyalUAX, B TOM YHUCIE MpHU
cOo31aHun yqe6HBIX N COUAJIBHBIX IIPOCKTOB;

(dhopMupoBaTh HAYYHBIA THI MBIIUICHUS, BJIAJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMHU
MOHATUSMH U METO/IaMU;

CTaBUTh W (OpPMYyIUPOBATH COOCTBEHHBIE 3aJa4yd B 0Opa30BaTECIIBHOW NEATETLHOCTH U
KU3HEHHBIX CUTYalHsIX;

BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJU3UPOBATh 33Jlauy, BBIABUTATh TUIIOTE3Y
e€ peuieHus, HaX0AUTh apTYMEHTHI JJIsl JOKa3aTeNbCTBA CBOMX YTBEPKICHUIM, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH IMOJIyYECHHBIE B XOJ€ PELICHUS 3a[auld Pe3ylbTaTbl, KpUTUUYECKU OLIEHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh IIeJICHANPaBICHHBIA TIOMCK IIEpPEeHOCa CPEeJICTB M CHOCOOOB JACWCTBUS B
poQecCHOHANBHYIO Cpey;

yMeTb  IEPEeHOCUTh 3HAHMS B  [O3HABATEJIbHYIO M  MPaKTUYECKyl0  oOrnactu
KHU3HEJCATENIHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE HJIEW, MpeAjaratb OpPUTMHAIbHBIE TOJIXOAbl M PELICHUs, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCSA B PA3IMUYHBIX HCTOYHUKAX HHPopManuu (TekcTe yd4eOHOro mnocoows,
Hay4YHO-TIOMYJISIPHON JUTEepaType, OMOJOTHYECKUX CJIOBApsAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HWH(OPMALMIO PA3TUYHBIX BUIOB H (QopM
MIPEJICTaBJICHHUSI, KPUTUYECKH OIIEHUBATH €€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampockl W TMPUMEHSATh pa3IUYHbIE METOIbl TMpPU TOUCKE U OTOOpe
Oouonorudeckoi HHGopMaIul, HeOOXOIUMOM JITsl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpHOOpeTaTh OMBIT HCHOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpPATh ONTUMANBbHYIO (OpMY TPEACTABICHUS OHOJOTHYECKOU
nHpopmanuu (cxXemsl, TpaduKu, TUarpaMmsbl, TaOIHIIBI, PUCYHKH U IPYTOe);
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UCIOJb30BaTh HAyYHBIH S3bIK B KauyeCTBE CpPEACTBa NpU paboTe ¢ OHOJOrHYECKOU
uHbopManueil: MPUMEHATh XUMHUYECKHe, (PU3MyYeckue M MaTreMaTW4yecKHe 3HAaKh M CHUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATypy, WCIOJB30BaTh M TPEOOpPa30OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIETh HAaBBIKAMH  pAClO3HABaHWSA W  3alIUTHl  MHPOpManuu, HHGOPMAITMOHHON
0€30MMacCHOCTH JTUIHOCTH.

OByajieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€liCTBUSIMHU:

1) o6menne:

OCYIICCTBJIATH KOMMYHHUKAIIUU BO BCCX C(i)ean JKU3HHU, AKTUBHO Y4aCTBOBATh B AHWAJIOTC WA
JMCKYCCHH TIO CYIIECTBY 00CYX/T1aeMoii TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATh CYKICHUS
OTHOCUTCIJIbHO BBIIIOJIHCHUSA npej:[naraeMofxi 3aa4yu, Y4YUTbIBAaTb HHTCPECHI U COIJIACOBAHHOCTDH
MO3ULUHI APYTMX YYaCTHUKOB JMAJIOra WM AUCKYCCUN);

pacrio3HaBaTh HEBepOATbHBIE CPEICTBA OOIIEHUS, TIOHUMATh 3HAUYEHHE COIMAIBHBIX 3HAKOB,
IMpEANOChIJIOK BO3ZHHKHOBCHUA KOH(i)J'II/IKTHI)IX CI/ITyaIII/II\/’I, YMETb CMATYATh KOH(i)J'II/IKTI)I U BECTU
MIEPErOBOPHI;

BJIAZICTG pPa3JIMYHBIMU criocobamu 06HI€HI/I$I u B3aHMO)]eﬁCTBH5I, IMOHUMAaTb HaMCPCHUA
JIPYTUX JIFOACH, TPOSIBIATh YBAXUTEILHOE OTHOIIEHHWE K COOECEIHWKY W B KOPPEKTHOU ¢opme
(bopMyTHpPOBATh CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSAITEIbHOCTD:

MMOHUMAaTh U HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAHIHOM M HMHIUBUAYAIbHOW pabOTHl IpH
penieHurn OMOJIOTHYECKOW TPOoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUS TPYIITOBBIX
($hopM B3aMMOICHCTBHS MPU PEIICHUN YICOHOM 3a/1a4u;

BBIOMpATh TEMATHKy W METOABI COBMECTHBIX JCHCTBUI C Y4ETOM OOIIUX HHTEPECOB M
BO3MOJKHOCTEH Ka)KIOTO YWiICHA KOJUICKTHBA;

MPUHUAMATP IIEITH COBMECTHOH JIeITEIHHOCTH, OPTaHU30BBIBATh U KOOPAHMHUPOBATH ACHCTBUS
Mo €€ MOCTIKEHUIO: COCTaBJIATh IUJIaH JACHCTBHUM, pacnpelesiTh POJIM € Y4ETOM MHEHUH
YYaCTHHKOB, OOCY)KJaTh PE3yIbTaThl COBMECTHOW PaOOTHI,

OIICHUBATh Ka4eCTBO CBOETO BKJIA/Ia U KKJOTO YYaCTHHKA KOMaHJbl B OOIIUI pe3ysbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

MpeJylaraTh HOBBIE TPOCKTHI, OICHHUBATH WA C TO3HMIUU HOBU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATEIMYECKOE MOBEACHUE B PA3IMYHBIX CUTYAIHSIX, TIPOSBIISITH
TBOPYECTBO M BOOOPaKCHUE, ObITh HHUITUATHBHBIM.

OgiajieHne YHHBEPCAIbHBIMU PETryJsITHBHBIMH 1€HCTBUSIMU .

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIS BBISIBIICHHS TPOOJIEM U UX PELICHUS B )KHU3HEHHBIX
Y Y4eOHBIX CUTYAIHSIX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKHX 3HAHUU IICJICBBIC M CMBICIOBBIC YCTAHOBKH B CBOUX
JNEUCTBUSAX M TOCTYNKaxX IO OTHOLIEHWIO K >KMBOH NpUpPOJAE, CBOEMY 3JI0POBBIO U 3JJ0POBBIO
OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATEIbHYIO JAEATEIbHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTH U GOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTENbHON ACITETbHOCTH U )KHU3HEHHBIX
CUTYaIUsIX;

CaMOCTOSITENIBHO COCTaBIIATh IJIaH PEUICHUS MPOOJIEMBbI ¢ YU4ETOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTEHUH;

JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;

pacmupsATh paMKH yueOHOTO MPeAMETa Ha OCHOBE TUYHBIX MPEAIOYTCHUH;
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JieTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;

cnocoOCTBOBATh (POPMHUPOBAHUIO U TIPOSBICHHUIO IIMPOKOH 3PYAMLIMU B PAa3HBIX 00IACTIX
3HAHUN, TOCTOSHHO NOBBIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LEIIAM;

BJIQJICTh HABBIKAMH TO3HABATEIHLHON peIeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX ACUCTBUI H
MBICJIUTEIBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAaHUM, UCIOJIB30BaTh NMPUEMBI pediaekcuu s
OIIEHKH CUTYalll{, BEIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHIXKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJIBTATOB JIEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX PH aHAIIN3€E PE3yIbTaTOB JACATEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YelloBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIE pe3ynbTaTBl OCBOEHHUS COJEpKaHHs ydyeOHOoro mnpeamera «buomorus» Ha
yIIIyOJIEHHOM YPOBHE OPHEHTHPOBAaHBI Ha oOecrmedueHre Mpo(rIbHOTO 00ydeHHUs OOydJaroImXcs
onosornn. OHM BKITIOYAIOT: crielupudecKre isi OMOJIOTUN HAayYHBbIC 3HAHMS, YMEHUS U CIIOCOOBI
NEUCTBUI MO OCBOCHHIO, MHTEPHpETAlM U MPeoOpa3oBaHUIO 3HAHUMN, BHUbI JEATEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHUH M HUX NPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyauusx. [IpeamMeTHble pe3ynbTaTsl MPEACTaBICHBI 110 TOJaM U3Y4YCHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buosorus» B 10 knacce m0KHBI
OTpPAXKaTh:

chOpMUPOBAHHOCTh 3HAHUH O MECT€ U POJU OMOJIOTUU B CHUCTEME ECTECTBEHHBIX HayK, B
(hOopMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B MIO3HAHWU 3aKOHOB MPHUPOJBI U PEIICHUU
po0JieM palMOHAIBLHOTO MPUPOIONOIb30BAHMS, O BKIIAJE POCCHUICKUX M 3apYOEKHBIX YUEHBIX B
pa3BuUTHE OMOJIOTUU;

BIIQJICHUE CUCTEMOM OHOJIOTUYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJAraloIIHe
OMOJIOTMYECKHEe TEPMUHBI U TOHATUS (KH3Hb, KJIETKa, OpPraHu3M, MeETaloJIu3M, TOMEOCTa3,
CaMOperyJlus, CaMOBOCIPOU3BEICHNE, HACIEACTBEHHOCTb, M3MEHUYHUBOCTh, POCT M Pa3BUTHE),
ounosornueckue Teopun (kmerounas teopus T. [lIBanna, M. Illnefinena, P. Bupxosa, XxpoMocoMHas
Teopust HacneacTBeHHocTH T. Moprana), yuenus (H. U. BaBuoBa — o neHTpax MHOroo0pasusi u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUN), 3aKOHBI (€AMHOOOPa3Usi MOTOMKOB MEPBOTO MOKOJICHUS,
pacuierieHus, YUCTOTHI FaMeT, HE3aBUCUMOT0 HacienoBanus I'. MeHiens, rOMOJIOTHYECKUX PAIOB
B HaciencTBeHHoU n3menunBocT H. 1. BaBunosa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BIIQJICHHE OCHOBHBIMH METOJAaMH HAYYHOTO TO3HAHHS, HCIOJB3YyeMBIX B OHOJIOTHYECKHX
HCCIIEIOBAHUSX KUBBIX OOBEKTOB (OTIHICAHNE, U3MEPEHHE, HAOII0IeHUE, SKCTIEPUMEHT);

YMEHUE BBLACIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHMW3MOB, B TOM 4YHCIle OakTepuii, TpubOB, pacTEeHUH,
KUBOTHBIX M YEJOBEKa, CTPOCHHS OPraHOB U CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB >KU3HENEATEIbHOCTH, MPOTEKAIOIINX B OpraHu3Max PacTEHUM, KUBOTHBIX U UEJIOBEKA,
OMOJIOTMYECKUX TMPOIECCOB: 0OOMEHa BEMIeCTB (MeTaO0O0IU3M), MPEBPAIlEHUsI SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTPOGHOTO TUIIOB MUTAHUS, POTOCHHTE3a U XEeMOCHHTE3a, MUTO33a, MeH03a,
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raMeToreHesa, 3MOprUoOreHes3a, MOCTIMOPUOHATIBHOTO Pa3BUTHS, PA3MHOXKECHHS, WHHUBHYaIbHOTO
pa3BUTHS OpraHu3Ma (OHTOT'€HEe3a), B3aUMOICHCTBHS I'€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIMBAaTh B3aWMOCBSI3M MEXIy OpTraHOMJIAMH KIETKH M HMX (YHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M MX (QYHKIUSAMH, MEXKIY OpraHaMU U CHCTEMaMH OPraHoB y
pacTeHuil, )KUBOTHBIX M YEJIOBEKA M MX (QYHKIUSIMHU, MEXKITY CHCTEMAMU OPraHOB U X (QYHKIUSIMH,
MEXy 3TarlaMyd 0OMeHa BEIIEeCTB, dTalaMH KJIETOYHOI'O LIMKJIA U )KU3HEHHBIX LUKIOB OPraHU3MOB,
dTanamMu SMOPUOHAIBHOTO PAa3BUTHS, TCHOTHIIOM U ()EHOTHUIIOM, (PEHOTUIIOM U (aKTOpPaMHU CpPEIbI
00OUTaHHUS;

YMEHHE BBIABIATH OTJIMYMTEIbHBbIE MPU3HAKU JKUBBIX CHCTEM, B TOM 4HCIE pPAaCTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOLIME ApTryMEHTHI, OMOJIOTHYECKYIO TEPMHHOJIOTHIO U
CHUMBOJIUKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

yYMEHHE peliaTh OMOJIOTMYECKHE 3a[aui, BBISBISATH NMPUUMHHO-CIEACTBEHHBIE CBA3U MEXIY
UCCIIETyeMbIMU OHOJOTMYECKUMHU TPOLIECCaMU U SIBJICHMUSIMH, JEJaTh BBIBOJBI M MPOTHO3bI HA
OCHOBAHUU MOJY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH J1a0OpAaTOPHBIE W TMpaKTUYeCKHEe paboThl, COOMIOAATh MpaBWiIa MpPH
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIBUTaTh THIOTE3bl, MPOBEPATH MX OKCIEPUMEHTAIBHBIMU CpPEICTBaMH,
dbopMynupys Leib UCCeA0BaHNS, aHAIM3UPOBATh MTOJIyYE€HHbIE Pe3yJbTaThl U JeNaTh BBIBO/IBI;

YMEHHE YYacTBOBaTh B Yy4EOHO-HCCIIEIOBATEIHCKOW paboTe MO OHOJIOTHH, DKOJIOTHH U
MEJUIMHE, MPOBOAMMON Ha 0a3e HIKOJIbHBIX HAy4YHBIX OOIIECTB, W MYOJIWYHO MPEACTaBIAThH
MIOJIy4EHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(DEPEHIUAX;

YMEHHUE OLIEHUBATh 3TUYECKUE aclIeKThl COBPEMEHHBIX MCCIIEJOBAHUIN B 00J1acTH OMOJIOTHUN U
MeAULUHBI (KIOHUPOBaHUE, HICKYCCTBEHHOE OIUIOJIOTBOPEHNUE, HAIIPABICHHOE N3MEHEHUE I'eHOMa U
CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oymyried mpodeccHoHaTbHON NeATeTbHOCTH B
o0nacty OMOJIOTHH, MEIUIUHBI, OMOTEXHOJIOTUH, BETEPUHAPHUHU, CEIbCKOIO XO3SMCTBA, MHUILIEBON
IIPOMBIIIICHHOCTH, YIIIYOJSATh NO3HABATENbHBIM MHTEPEC, HAlpaBJIEHHBI HAa OCO3HAHHBIM BBIOOD
COOTBETCTBYIOLIEH Ipodeccuu U NMPOJODKEHHE OHOJIOTMYECKOrO 00pa30oBaHMs B OpraHU3aLMIX
cpeaHero npo¢eccuoHaIbHOTO U BBICILIEr0 00pa3oBaHusl.

[IpenmeTtHble pe3ynbTaThl OCBOEHUs ydeOHOro npeamera «buosorus» B 11 knacce n0KHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MecCTe M poJiM OMOJOIMHM B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAaHMM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHbBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJBl U PEIIEHUM SKOJIOTUYECKUX MPOOJeM YellOBeuecTBa, a TAKKE B PEIIEHHH BOIPOCOB
palMOHAIBHOIO MPUPOONOIb30BaHUs, U B ()OPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K IMPUPOJIE,
oO0I1eCTBY, YENIOBEKY, O BKJIAJE€ POCCHUMCKUX U 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

yYMEHHUE BIIAJETh CHUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET OINpENeNIeHUs U
MOHMMAaHUE CYIIHOCTH OCHOBOTMOJIAraloIUX OHOJOTMYECKHX TEPMHHOB U TOHATHH (BHL,
sKocucTema, Ouocdepa), Ouonorudeckue Teopuu (dBosounoHHas Teopus Y. lapBuHna,
CHUHTETHUYecKass Teopus sBomonuu), ydeHus (A. H. CeBeproBa — 0 MyTSX W HampaBJIEHUSIX
sBosroruy, B.1. BepHanckoro — o 6uocdepe), 3akoHsl (reHeTHuecKoro pasHoBecus k. Xapau u
B. Baiinbepra, 3apoasimeBoro cxojactBa K. M. bopa), mpasuna (munmmyma FO. JluOuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIJIAJIETh OCHOBHBIMM METOJAAMM HAyYHOIO [IO3HAHUS, MCIOJIb3YEMbIMU B
OMOJIOTUYECKUX HCCICOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHCaHHE, H3MEpEHHe,
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HaOJroIeHNE, SKCIEPUMEHT), Crnoco0aMH BBISBICHHUS W OICHKA aHTPOTIOT€HHBIX H3MEHEHUH B
IPUPO/IC;

YMEHHUE BBLACIATH CYIICCTBEHHBIC MPH3HAKH: BHUIOB, OHOTEOIICHO30B, JKOCHUCTEM H
Oouocdeprl, CTaOMIU3UPYIOIIETO, JBWXKYIIETO M  Pa3pbIBAIONIETO E€CTECTBEHHOTO OTOODA,
JUIONATPUIECKOTO U CUMITATPUUYECKOTO BU000PAa30BaHUs, BIMSHUS ABIDKYIIMX CHII SBOJIIONNU HA
reHoO(OH]] TOMYJISIUN, HPUCHOCOOICHHOCTH OpPraHM3MOB K Cpele OOWTaHMs, 4YepelOBaHUs
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3H MEXKIY IPOLIECCAMH SBOJIIOLUH, JABWKYIIUMHU CHIAMHU
AHTPOTIOTEHE3a, KOMIOHEHTAMH Pa3IMYHBIX SKOCHCTEM M MIPUCTIOCOOICHUSIMHU K HIM OPraHU3MOB;

YMEHHUE BBISBIISTh OTJIMYUTENBHBIC MTPU3HAKH KHUBBIX CHUCTEM, MPUCTIOCOOIIEHHOCTh BHJIOB K
cpene oOuTaHus, AOMOTHYECKMX M OHOTHYECKUX KOMITOHEHTOB SKOCHUCTEM, B3aHMMOCBSI3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIONIUE aPTyMEHTHI, OHMOJIOTHYECKYIO TEPMHUHOJIOTHIO U
CUMBOJIMKY JUJISl JIOKA3aTeIbCTBA pOJACTBA OPraHU3MOB Pa3HBIX CHCTEMATHYECKUX TPYIIII,
B3aMMOCBSI3U OPTaHM3MOB WM CpPEIbl OOWTaHUS, €IWHCTBA YEJIOBEYECKHX pac, HEOOXOIUMOCTH
COXpaHeHHsT MHOTOOOpa3Wsi BHJOB M DSKOCHCTEM KaK YCJOBHS COCYIIECTBOBAHHUS TNPHPOIBI U
YeJI0BEUECTBA;

YMEHHE pemaTh OMOJIOTUYECKUE 33a[auH, BBISABISATh MPUYMHHO-CICICTBEHHBIE CBSI3U MEXIY
MCCIIETyeMbIMU OWOJIOTHUECKUMH TIPOIECCAMU ¥ SIBIICHUSIMH, JeJaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBAHHU TIOJTY4YEHHBIX PE3yIbTATOB;

YMEHHE BBINOJHATh J1a0OpAaTOPHBIE W TMpPaKTUYECKHE paboThl, cOOIOAATh MpaBUiIa MpPH
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIABUTAaTh THUIOTE3bl, IMPOBEPATh HX OSKCIEPUMEHTAIBHBIMU  CpEACTBAMH,
bopMynupys Leib UCCIAeA0BaHNS, aHAIM3UPOBATh MMOJIy4YE€HHbIE Pe3yJbTaThl U JeN1aTh BBIBO/IBL;

YMEHHE YYacTBOBaTh B Y4YEOHO-HMCCIIEIOBATEIHCKON paboTe 1Mo OWOJOTHH, SKOJOTUHU H
MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, M IYyOJIMYHO MPEICTABISTH
MOJIy4YE€HHBIE PE3YJIbTaThl HA YYCHUUECKUX KOH(PEPEHIUX;

YMEHHME OLIEHWBaTh THUNOTE3bl W TEOPUU O TMPOUCXOKACHUU IKU3HU, 4YEJIOBEKa H
YellOBEYECKUX pac, O MPUYMHAX, IOCIEACTBUSX M CHOCO0ax MpPeJOTBpAIICHUs TIJI00aTbHBIX
M3MEHEeHUl B Onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBIOOP Oynyiiedl mpodeccHOHaIbHON AeATeIbHOCTH B
obOnacTu OMOJIOTHH, SKOJIOTHH, MPUPOAOIOIH30BAHUSA, MEAUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEJILCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIyOJATh [MO3HaBaTEIbHBIN
WHTEpEeC, HamNpaBJICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYMOLIEH Mpodeccuu U MpOAOLKEHUE
OMOJIOTMYECKOT0 OO0pa3oBaHMsl B OPraHU3alMAX CpelHero Mpo(ecCHOHATBFHOTO U BBICIIETO
o0OpazoBaHwUsI.



TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC
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KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM udpoBbie
Ne n/m OporpaMMB pa3i Beero Konrpoasubie | IlpakTuueckue f)lépg:m ar e.])'lbﬂbl e
padoThI padoThI pecypesI
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUEHUE 2
3 Buonorus kietku 2 0.5
4 XHUMHU4YECKasi OpraHu3anys KJIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 05
peannzanus e€ B KJIETKe
8 Kv3HEeHHBII UK KIETKU 6 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
11 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYHBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHomorHs U CHHTETHYECKAask OMOTIOTHS 4
17 Pe3sepBHOE Bpems 1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontposbnbie | TpakTieckue (un¢posrie)
NMPOrpaMmblI Bcero 5 6 o0pa3oBaTejbHbIe
PadoThI padoTshI pecypesI
1 3aposKIeHNE B Pa3BUTHE DBOJTIOIIHOHHBIX 4
MIPEeACTaBICHUHN B OMOJIOTHH
2 MukposBoitonus U €€ pe3ysbTaThl 14 2
3 Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
4 [IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha 15 15
3emuiie
5 [IpoucxoxaeHue yenoBeka — aHTPOIIOTEHE3 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYXarolen cpenon
7 Opraau3Mebl ¥ cpesia 0OUTaHUs 9 15
8 DKOJIOTHS BUJIOB U TOMYJISIIINI 9 0.5
9 DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE 12 05
CUCTEMBbI
10 buocdepa — rimobabHas 3KOCHCTEMA 6
11 UenoBek 1 OKpyKarolas cpeaa 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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IMPOBEPAEMBIE HA EI'D 1O BUOJIOI'MU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHO NPOrpaMMbl Cpe/IHero oduIero
o0pa3zoBaHus

CpopMHpPOBAHHOCTh 3HAHUW O MECTE€ M POJU OHUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMHUpOBaHUHT COBPEMEHHO
€CTECTBCHHOHAYYHOU KapTHHBI MHPA, B TMO3HAHWU 3aKOHOB MPHUPOJBI U
pelIeHUN >KU3HEHHO BAXXHBIX COLUAIBHO-ITHYECKUX, SKOHOMHYECKHUX,
9KOJIOTMYECKUX MPOOJIEM 4YeIOBEYeCTBAa, a TAK)KE B PEIICHWU BOIPOCOB
palMoOHAIBHOTO TMPHUPOJOTIONB30BaHMs, B (POPMUPOBAHUU IIEHHOCTHOTO
OTHOIIICHUSI K TPUPOJIE, OOIIECTBY, YEJIOBEKY; O BKJIAJ€ POCCHUUCKUX H
3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Bnanenue cucremoit 3HaHUN 00 OCHOBHBIX METOJIaX HaYyYHOTO IMO3HAHWS,
HCIIOJIb3YEMBIX B OWOJIOTHUECKUX HCCIEIOBAHUSIX YXUBBIX OOBEKTOB H
9KOCUCTeM  (OmucaHue, M3MEpeHHe, IMpOBeJAeHHEe  HaOIIOACHUI);
CIOCOOaMH BBISBJICHUS M OIICHKH aHTPOTIOTCHHBIX N3MEHEHHI B TIPHPO/IC.
YMeHue BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamMu,  (GOpMyIHpys  Ielib  MCCIENOBaHMs, AaHaJU3UPOBATH
MOJIy4YE€HHBIE PE3YJbTaThl U J€NIaTh BBIBOJBI.

BoisiBnenue  3aBUCHMOCTH  MEXKAY  HMCCIEAYEMbIMH  BEIMYHMHAMH,
00BsICHEHUE TOJYYEHHBIX PE3YJIbTAaTOB U (POPMYIHPOBAHUE BHIBOJIOB C
HCMOJIb30BAHUEM HAYYHBIX MMOHATUNA, TEOPUH U 3aKOHOB

YMeHue BiaieTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroliye OUOJIOTHUECKUe TEPMUHBI M TOHATHSA (3KU3Hb, KIIETKA,
TKaHb, OpPraH, OpraHu3M, BH/I, MOMYJIALM, SKOCUCTeMa, OHoLieH03, Orocdepa;
MeTaboIM3M, TOMEOCTa3, KJIETOUHBbIH WMMYHHUTET, OHOCHMHTE3 OelKa,
OUOTIONMMEpBI,  TUCKPETHOCTh, CAMOPETYJSLMs, CaMOBOCIIPOM3BEICHUE,
HACJIEJCTBEHHOCTh, U3MEHUYMBOCTb, SHEPrO3aBUCHMOCTh, POCT U Pa3BUTHE);
OuoJsiornueckue Teopun: kierounas reopus T. [1IBanna, M. llneiinena, P.
BupxoBa; kinoHanbHO-cenekTuBHOro wummynureta Il Opmux, W.N.
MeuHukoBa, XpoOMOCOMHasi Teopus HacieacTBeHHOcTH T. Moprana,
3aK0oH 3apojpieBoro cxojacrsa K. bspa, sBomtounonnas teopus Y.
JlapBuHa, CMHTETMYECKas TEOPHUsS HBOJIIOLMHU, TEOpUs aHTpornoreHeza Y.
HapBuna; Teopust Ouoreonienoza B.H. Cykauésa; yuenue H.M. BaBunosa
0 ILIEHTpaX MHOTo00pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX PACTCHUU,
yuenue A.H. CepeproBa 0 MyTSX M HaNpaBJIECHUSAX JBOJIOLUH, YUCHHE
B.1. Bepnaackoro — o 6uocdepe);

3aKOHBI (€IMHOOOpa3us MOTOMKOB IE€PBOTO IMOKOJIEHHUS, pacUIeTICHUs
IIPU3HAKOB, HE3aBUCHMOIO HAcClIeNOBaHus Ipu3HakoB [. Mengens;
CLEIJICHHOTO HACIENOBaHUs NPU3HAKOB U HAPYILICHUS CLEIUICHUS T'€HOB
T. Moprana; roMOJIOTM4ECKUX PAIOB B HACJIECACTBEHHOW M3MEHYUBOCTH
H.U. BaBuinoBa; renetndeckoro pasHoBecus /x. Xapau u B. Baiin6epra;
3apojpieBoro cxoactsa K. bapa; 6uorenernueckuit 3akon O. I'ekkens,
@. Mrosuiepa);
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MIPUHIIUIIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH ),

npaBuina (MuHuMyma FO. JIuOuxa, >KOJOTHYECKOW MUpaMUAbI YHCET,
OMOMacChl U SHEPTHH);

runote3sl  (koauepBatHo A.M. Omapuna, nepBuuHOoro OysnpoHa JIx.
Xomnuerina, mukpochep C. Dokca, pudozuma T. Uek)

Ymenue peiiatb IMOUCKOBBIC OHOJIOTHYCCKHE 3aJadyl; BBIABJIIATH
IMPUYIUHHO-CJICACTBCHHBLIC CBA3KW MCKAY UCCICAYCMbIMU OMOJIOTUYECKUMU
O6"I>€KTaMI/I, mpoueccaMu M SBJIICHHUAMMU, ACIIAaTb BBIBOJAbI M IPOrHO3bBI HA
OCHOBAHHWHU MOJIYYCHHBIX PE3YJILTATOB,

COCTaBJIATb T'CHOTHUIMMYCCKHUEC CXCMbI CKPCIIMBAHUA JJIA Pa3HbBIX THIIOB
HacCJICJOBaHUA IIPU3HAKOB Yy OPraHU3MOB, COCTaBJIATHL CXEMbI IIE€PEHOCA
BCHICCTB U DOHEPI'MU B OKOCUCTEMAX (HGHI/I IIMTaHus, ITUIICBBIC CGTI/I)

YMeHue ycraHaBIMBaTh B3aUMOCBSI3U MEXKIY CTPOECHUEM U (PYHKIHUSMU:
OpraHouJIOB, KJIETOK Pa3HbIX TKAHEW, OpraHaMHM U CUCTEMaMHU OpPraHOB y
pacTeHMii, >KMBOTHBIX M YEJIOBEKa; MEX]y 3TanaMud OOMEHa BEIIEeCTB;
STanaMM KJIETOYHOTO IMKJIa U KU3HEHHBIX [IUKIJIOB OPraHU3MOB; dTalaMH
SMOpPUOHAJILHOTO Pa3BUTUS; TEHOTHIIOM M (EHOTUIIOM, (DEHOTHIIOM H
(dakTopamMu cpeapl OOUTaHMS; MPOLECCaMH HBOJIIOLMM; JBIKYLIIUMHU
CHWJIaMHU aHTPONOIreHe3a; KOMIIOHEHTaMH pa3jM4YHBIX 3KOCHCTEM H
MIPUCTIOCOOIEHUSIMU K HUM OPraHU3MOB

YMeHHe BBIIENATh CYIIECTBECHHBIC TPU3HAKH:

CTPOCHHUSI BHPYCOB, KJIETOK MPOKAPUOT W SYKApPHOT; OJHOKICTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OHMOTEOLIEHO30B, 3KOCHUCTEM U
Ouocdepsl; CTPOSHHSI OPraHOB U CUCTEM OPraHOB PACTCHHMA, KHBOTHBIX,
YeNI0BeKa; MPOIECCOB KU3HEACATEIILHOCTH, MMPOTEKAOIINX B OpraHu3Max
pacTeHuil, JKUBOTHBIX M YEIIOBEKA; OMOJIOTHYECKUX IMPOIECCOB: 0OMeHa
BemecTs  (Merabonm3M), HWHGOPMAMM M TPEBpAlIEHUsS OSHEPTHH,
Opo’KeHHs, aBTOTPOPHOTO U  TeTepoTPOPHOrO THUIOB  IHTAHUS,
¢doTocHHTE3a W  XEMOCHHTE3a, MHTO3a, MeHo3a, TaMeTOreHesa,

3M6p1/10reHe3a, HOCT3M6pI/IOHaJ'IBHOFO Ppa3BUTHA, Pa3MHOXKCHH,
HHIWUBUAYAJIbHOI'O PAa3BUTHA OpPraHU3Ma (OHTOl"eHeSa), BBaHMOHCﬁCTBHH
T'€HOB, rerepo3uca, HCﬁCTBHﬁ HCKYCCTBCHHOI'O 0T6opa,

CTa6I/IJ'II/I31/Ipy}0H_I€FO, ABUXKXYHICTO MW Pa3pbIBAOIICTO C€CTCCTBECHHOTO
0T6opa; AJJIOIIATPUUICCKOIr0 MW CHMIIATPHYCCKOI'O BI/I,I[OO6pa3OBaHI/I$I;
BJIMAHUA  ABMIKYHIHUX CHUJ OBOJKOOHU HaA FCHO(bOHI[ MOITYJIALIUHA
HpI/ICHOCO6J'IeHHOCTI/I OpraHusmMoB K CpCac O6I/ITaHI/I${, qepCaOBaHUA
HaHpaBJ’IeHI/Iﬁ 9BOJIIOLIMH; KPYroBOpPOTa BCHICCTB U IIOTOKA 3HEPIruu B
9KOCHCTCMaAx

ChopMUPOBAaHHOCTb YMEHMS BBIJCHATh CYIIECTBEHHbIE MPU3HAKU
BUPYCOB, KIETOK IPOKAPUOT M DYKApHOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPraHU3MOB, BHJOB, OUOI€OLIEHO30B M HKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB M IPEBPAIICHUS SHEPTUH B
KJIeTKe, (OTOCHMHTE3a, IUIACTMYECKOIO U B3HEpreTHYeckoro oOMeHa,
XEMOCUHTE3a, MHTO3a, MEHO03a, OIUIOAOTBOPEHUS, pa3BUTHUA W
Pa3MHOXKEHMSI, WHAMBUAYAJIBHOTO PAa3BUTHS OpraHu3Ma (OHTOrEHE3a),
060pbOBI 32 CyIIECTBOBAaHUE, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHMA,
MPUCTIOCOOJICHHOCTH ~ OPraHU3MOB K  cpele OOWTaHUs, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM, AHTPONOIEHHBIX M3MEHEHUH B JKOCHCTEMAX
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CBOCH MECTHOCTH, KPYroBOpPOTa BEIICCTB M NPEBPAIICHHS SHEPIrUU B
ounochepe

YMeHHe HCIoIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJI JOKa3aTelIbCTBa POJICTBA OPraHU3MOB
Pa3HBIX CHCTEMAaTHYECKUX TPYII; B3aUMOCBSI3M OPraHU3MOB U CPEJbI
oOWTaHus; €AMHCTBA 4YEJIOBEYECKHX pac; HEOOXOIMMOCTH 370pPOBOIO
oOpa3a JKM3HM, COXpaHEHHUs pPa3HOOOpazus BUAOB U DKOCHUCTEM Kak
YCIIOBHSI COCYIIIECTBOBAHUS MPUPOJIBI U YEJIOBEUYECTBA

YMeHue KpUTHUECKH OIIeHMBaThb HH(OpManni0  OUOJOTHYECKOTO
COJIEp’KaHUS; HUHTEPIPETUPOBATh STUYECKHE aCHEKThl COBPEMEHHBIX
HCCIEI0OBaHUN B OMOJIOTMH, MEIUIMHE, OMOTEXHOJIOTUH; paccCMaTpUBaTh
I7100aJbHBIE JKOJOIMYECKHE IMpOoOJIeMbl COBPEMEHHOCTH, (HOpMHpPOBATH
110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO

HNEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPSEMbBIX HA EI'D I1O
BHUOJIOI'NHU

Kon

ITpoBepsieMblii 3JIEMEHT COJePKAHUS

buonorus xak HayKa. ’KuBEIEe CHCTEMBI U UX HN3YUYCHUC

1.1

CoBpemeHnHast Ouonorusi — KOMIUIEKCHAs Hayka. buonornuyeckue Hayku U
n3ydyaeMmble UMHU TmpoOsieMbl. DyHIaMEHTaJlbHbIE, NPUKIAJAHBIE U TOHUCKOBBIE
Hay4yHbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HadueHne Owoiorud B (HOPMHUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAy4YHOU
kaptuHbel mupa. [Ipodeccuu, cBsizaHHBIE ¢ OwWosoruei. 3HaueHWE OWOJIOTHUU B
OPAKTHYECKOM  JEATETbHOCTH 4YEJOBEKa: MEIUIMHE, CeJIbCKOM  XO3SHCTBE,
IPOMBIIIJICHHOCTH, OXpaHe MPUPOIbI

1.2

JKuBpie cucTemMbl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, AWCKPETHOCTh M IEJIOCTHOCTh, CIIOXKHOCTh W
YIOPSI0YCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHUYMBOCTh, POCT U PA3BHUTHE.

YPOBHU OpraHU3alliu >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIN, TOMYISIIUMOHHO-BUIOBOM, IKOCUCTEMHBII (OMOre01leHOTHUECKUI),
ouocdepnsiid. [Iporieccel, mporucxoasiIye B )UBbIX cucTeMax. OCHOBHBIC ITPU3HAKU
#uBoro. JKu3Hp kak (hopMa CyIiecTBOBaHHs MATEPUH

1.3

Mertoasl Ouosiorndeckoil Hayku. Habmionenue, u3MepeHUe, SKCIEPUMEHT,
cucreMaTu3anus, MetaaHainus. IIoHsaTHe 0 3aBUCUMON M HE3aBUCUMOW NEepEeMEHHOM.
[InanupoBanue »skcnepumenTta. IloctaHoBka M mnpoBepka runore3. Hyneas
runote3a. IloHsTHe BBIOOPKM M €€ JOCTOBEPHOCTb. Pa30poc B OHMOIOrHYECKHUX
JNaHHbIX. OLIEHKa TOCTOBEPHOCTH NOJYYEHHBIX pe3yNbTaToB. IIpHunHbl NCKaXeHUS
pe3yapTaTOB 3KCriepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TeCTa

Knetka kak Onosioruyeckas cucrema

2.1

Knerka — CTpyKTypHO-(QYHKIIMOHAIbHAs €AWHUIA >XUBOro. VICTOpus OTKpBITHSA
kinerku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHBIE NOJ0KEHUSI COBPEMEHHON KJIETOYHOW TEOPHH.

Metoapl MOJEKYISIPHOW M KJIETOYHON OMOJIOTMH: MHUKPOCKOIHS, Xpomatorpadus,
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anekTpodope3, METOJ] MEUEHBIX aTOMOB, AuddepeHnanbHoe eHTPUyrupoBaHue,
KYJIbTUBUPOBAHHUE KIETOK

2.2

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTpaMUKpPOAIEMEHThL. Boaa u eé
poOJIb KaK pacTBOpUTENS, peareHTa, ydacThe B CTPYKTYpUPOBAHMM KIIETKH,
TeTUToperyasiui. MuHepalbHbIe BEIIeCcTBA KIETKU, UX Onosorndeckas poib. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Buonornyeckue nomumepsl. benku. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYpBI
OenkoBol Mosekyisl. [lepBuuHas cTpykrypa Oenka, mentujaHas cBsi3b. BropuuHas,
TpeTUYHasi, ueTBEepTHuYHAs CTPyKTypbl. JleHarypanus. CBolicTBa  O€NKOB.
Knaccudukanus 6enxoB. buonornueckue pyHKIINN OSIKOB.

VYrneBoasl. MoHocaxapuabl, AMcaxapuibl, OJUrocaxapujipl M IOJMCAXapHUIbL.
OO0muit  TaH CcTpoeHus M (PU3MKO-XUMHUYECKHE  CBOMCTBA  YIJIEBOJIOB.
buonoruveckue pyHKIUU yrieBoJI0B.

Jlunuger.  T'mapodunbHo-THApOdOoOHBIE cBoMcTBa. Kiaccudukanus nunumos.
Tpurmuuepuasl, docpomunuapl, BOCKH, CTepounbl. buonornyeckue GyHKIUN
aunuaoB. OOiue cBoiicTBa OMOJIOrMYEeCKUX MeMOpaH — TeKy4ecTh, CIOCOOHOCTh K
caMO3aMbIKaHHIO, MOJTYIPOHUIIAEMOCTb.

Hyknennoseie kucnotsl. JHK wu PHK. CrtpoeHne HyKIEHMHOBBIX KHUCIOT.
Hyxneotunsl. Ilpuamun kommiementapHoctu. [lpaBuno Yapradda. Crpykrypa
JHK — nBoiinas cnupanb. MecronaxoxaeHue u omosorundeckue ¢yakiuu JJHK.
Bunet PHK. @yukuun PHK B ketke.

Crpoenne wMonekynsl AT®. Makpospruueckue cBsi3u B Mojekyne ATO.
buonornueckne ¢pynknuun ATD. BoccTaHOBIEHHBIE TIEPEHOCUMKH, X (YHKIIUU B
kinetke. CekBenupoBanue JHK.

CtpykTypHas OMOJIOTHS: OMOXUMHUYECKUE U OMO(PU3NIECKHE HCCIIeIOBAHUS COCTaBa
Y IPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYII

2.3

Tunel  KIETOK:  JykapuoTHdeckas U npokapuoTuueckas.  CTpPyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHne npoKapuOTHYECKOW KieTku. KierouHas creHka OakTepwii W apxeil.
OcoOeHHOCTH CTpOeHHsSI TeTepoTpopHOW U aBTOTPOGHOM MPOKAPUOTUYECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIICHO3AX.

Crpoenue u (GYHKIMOHHUPOBAHHUE OHyKapuoTHuYeckoi kieTku. I[lnazmaTuueckas
MeMOpaHa (mnazmanemma). CTpykTypa IuiazmMaTuueckod memoOpansl. TpaHcmopT
BEIIECTB Yepe3 IUIa3MaTUYECKyI0 MeMOpaHy: naccuBHbIN (nuddys3us, odneryéHuas
muddys3us), akTUBHBIA (MEpBUYHBIA W BTOPUYHBIA AKTUBHBIM TPaHCHIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-kaaueBOoro Hacoca. DHIOLUTO3:
OUHOLMTO3, ¢aronuTo3. Dk301uTo3. Kierounas crenka. CTpykTypa ¥ (GyHKIHH
KJIETOYHOM CTEHKU pacTeHUi, rpruOoB.

Huromnasma. Iluro3ons. I[lurockener. JIBuxkenue muromnaazMel. OpraHousl
kiIeTku. OgHOMEeMOpaHHBIE OPraHOUbI KIETKH: 3HAomnazMarudeckas cetsb (DI1C),
anmapat [onbpmXKu, IU30COMBI, WX CcTpoeHHMe U (yHKIUU. B3auMocCBs3b
OJIHOMEMOpAHHBIX OpraHougoB KieTku. CTpoeHHe TpaHyIsIpHOTO pPETUKYIyMa.
Cunre3 pactBopumbix OenkoB. CuHTe3 KIETOYHBIX MemOpaH. [maakuit
(arpaHyngpHBIif) SHAOMIA3MaTHYeCKH  peTukynyMm. CekperopHas (QyHKIUS
anmaparta ['onbmku. TpancnopT BemecTB B KieTke. Bakyonn pacTUTENbHBIX KIETOK.
Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKW: MUTOXOHIPUH, TUTACTU/IBL.

Crpoenne u GyHKIMM MHUTOXOHApPWUHA M muactui. [lepBuuHble, BTOpUYHBIE U
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CJIO’KHBIE TUTACTH/IBI (POTOCHHTE3UPYIOIMIUX SYKAPUOT. XIJIOPOTIACTHI, XPOMOTIIIACTHI,
JICMKOIIJIACTHI BBICIIUX PACTEHUN.

HemembOpannbie opranounasl kinetku CrpoeHue U (QyHKOMM HeMeMOpaHHBIX
OpraHouioB  Kierku. Pubocombl. MukpodunameHTsl. MpIIEUHbIE  KICTKH.
MuxkpotpyOouku. Knerounsiii ieHTp. CTpoeHHE U JBHKEHUE KT'YTUKOB U PECHUYEK.
MuxkpoTtpyOouku nuToruiasmsl. LleHTpuoss.

Anpo. OOosouka siapa, XpPOMAaTUH, KapuoIUlasMma, SIPBIIKH, UX CTPOECHUE U
¢bynkuuu. SnepHsiii  GenkoBbId  MaTpuKC. [IpocTpaHCTBEHHOE pPAaCIOJIOKEHHE
XpoMOCOM B UHTep(ha3HOM sifpe. beiaku XpoMaTrnHa — TUCTOHBI.

Knerounsie BritoueHusi. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK 3YKapuoT
(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)

2.4

AcCUMMIIALIMS W JUCCUMUJISILIMA — JIBE€ CTOPOHBI MeTabonm3Mma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM U TreTepoTpodHBIN. YdYacThe KHUCIOpOoJa B OOMEHHBIX
mpoueccax. OJHepreruueckoe oOecnedyeHue KieTku: mnpespamieHue ATO B
0oO0MeHHBIX Tporeccax. @DepMEHTATHBHBIM XapakTep pPEaKIuid  KJIETOYHOTO
Metabonmm3mMa. DepMeHTB, WX CTPOCHHE, CBOWCTBA M MEXaHWU3M JICUCTBUSL.
KodepmenTsl. Otnuunst GhepMEHTOB OT HEOPraHWYECKHUX KaTaau3aTopoB. bemnku-
AKTUBATOPbl M OEJIKH-MHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTAaTHUBHBIX
peaKkIuii OT pa3TuIHBIX (aKTOPOB.

[lepBuuHBIl CHHTE3 OpraHUYecKMX BemecTB B KieTtke. @DorocuHTe3. Poib
xJoporiactoB B mpouecce  (orocunreza. CpetoBass W TeMHOBas  (asbl
[IponyktuBHOCTH (oTOCHHTE3a. BiusHue pa3nuyHbix (AKTOPOB Ha CKOPOCTh
(dboTocunTe3a. 3HaUeHHE POTOCHHTERA.

Xemocunre3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHUHTETHKOB: HUTPUPHUIMPYIONINE
OaKkTepuu, MKeIe300aKTepHH, CepoOaKTEepuHu, BOAOPOJHBIC OaKTepuH. 3HAYCHUE
XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buabl Opoxenus. IlpoaykTsl OpokeHHs U HX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUHU M BO30YIUTENH OOJIC3HEH.

AspoOHBIE OpraHU3MBbL. DTallbl SHEpreTudeckoro oomena. [loAroroBUTENbHBIHN 3TaIl.
['mukonu3 — 6ecKUCIOPOHOE PACIIEIUIEHHE TIIOKO3bI.

buonoruueckoe oxucieHue, WIM KJIETOYHOE JbIxaHue. Poiib MuTOXOHApPHIT B
nporeccax Ouosiornueckoro okucienus. [uxnndyeckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. [IpeumymiectBa a’poOHOrO0 MyTH OOMEHa BEIIECTB MEpe
aHa’poOHbIM. D¢ hEKTUBHOCTH SHEPreTHYeCKOro oOMeHa

2.5

Peakuum wMarpuyHoro cunHte3a. [IpuHUOMI KOMIUIEMEHTApPHOCTH B PEAKLUAX
MaTpUYHOTO CUHTe3a. Peanusanus HaciencTBeHHOM MHpopMmaiuu. ['eHeTHueckuit
KoJ, ero cBoiictBa. Tpanckpunuus — Marpuudblii cuHTe3 PHK. IlpuHummns
TPAHCKPUIILUKA: KOMIIJIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsauus u e€ srtanbl. Yuactue TpaHcnoptHeix PHK B OmocuHTese Oenka.
VYcnoBust OGuocunte3a Oenka. KoaupoBanue amuHOkucnoT. Poas pubocom B
O6uocuHTe3e OenKa.

Opranuzanys reHoMa y NpOKapuoOT M 2YKapuoT. Perynmsnus akTMBHOCTH T'€HOB y
npokapuot. ['mmote3a omepoHa (®. XKako6, XK. Mano). Perymsuus oOMEHHBIX
npoueccoB B kieTke. KieTounslil romeocras.

Bupycsl — Heknero4Hble (OpMBI KU3HH U oOiurartHele mapa3uTbl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHble 3a0onieBaHusi 4eJoBeKa, XHMBOTHBIX, pactenuit. CIIMJ, COVID-19,
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COIMAJIbHBIC U MCAUITMHCKHUC HpO6JI€MBI

2.6

Knerounsrii muki, ero nmepuoas! u perymsiuus. Marepdasza u muto3. OcoOeHHOCTH
IpOILECCOB, MpoTeKaromux B uHTepdasze. IloaroroBka KIETKH K JIEJIEHUIO.
[Ipecunrernyeckuii (HOCTMUTOTUYECKUM), CUHTETUUYECKUH M TOCTCUHTETUYECKUUN
(IpeMUTOTUYECKUI) IEpUOIbl UHTEP(A3HIL.

Marpuunsiii  cunte3 JHK — permkanms. Ilpunnuner  perumkanmu  JTHK:
KOMIUJIEMEHTAPHOCTh,  IOJIYyKOHCEPBATUBHBI  CHUHTE3,  AHTUIAPaJIECIbHOCTb.
Mexannsm permkanuu JJHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TeJoMepasa. XPOMOCOMHBIM HabOp KJIETKU — KapuoTUN. JIUIUIOUAHBIA U
rariouHbIA  Habopel  XpoMocoM. ['omojoruunble  xpomocombl.  [lonoBbie
XPOMOCOMBI.

Henenne kneTku — MuTo3. CTaluu MUTO3a U MPOUCXOSIINE B HUX TIPOLiecChl. THIbI
muTo3a. Kapuoknues u murtokuHe3. buosiornyeckoe 3HaueHue Murtosa. Perymnsuus
MHUTOTHUYECKOTO ITMKJIAa KiIeTKH. [I[porpaMmmupyemast kiieTouHasi TuOesb — aromnros.
DyHKIIMOHAJIbHAS TEHOMUKA

Opranusm Kak OUoJIOrHyecKas cuctemMa

3.1

OnHOKIIETOUHbIE, KOJOHUAIbHBIC, MHOTOKJIETOYHBIE OPTaHU3Mbl 1 MHOTOTKaHEBbIE
OpraHU3MBl.

@DopMBbI Pa3MHOXKEHHUSI OPraHU3MOB: Oecriofioe (BKJIK0Yasi BEreTaTUBHOE) U MOJIOBOE.
Bunel Gecrnonioro pa3sMHOMKEHHS: TOYKOBaHHE, CHOPYISIIMS, (parMeHTanus,
KJIOHHUPOBAHUE.

[TosoBoe pasmuoxkenue. [lomoBbie KiIeTKH, Wian ramerbl. Meio3. Cragun menosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. bruonorndeckuii cMbIcii Meiio3a u
MI0JIOBOTO Mpouecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpimieBoe pa3BuTHe. ['ameTroreHe3 y JKMBOTHBIX. [loJIOBBIE JKeJE3bl.
OO6pazoBaHue M pa3BUTHE TMOJIOBHIX KieToK. CnepmaTtoreHne3 u oorene3. CtpoeHue
MOJIOBBIX KJIEeTOK. OIUIOAOTBOpEHHE W HIMOPHOHAIBHOE pPAa3BUTHE >KUBOTHBIX.
CriocoOblI OTUIOAOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WnmuBunyansHoe pa3ButHe opraHuzMoB (oHTorenes). Craguu smOpHoreHesa
JKUBOTHBIX (Ha mpumepe Jsarymku). [poo6menue. Tumbsl apoGnenus. OcoOeHHOCTH
OpoONeHUsT MIICKOMUTAIOMINX. 3apOJIbIIIeBble JIMCTKU (racTpyisiius). 3akiaaka
OpPraHOB M TKaHEW W3 3apOJIbIIIEBbIX JMCTKOB. B3amMHOe BiMsHUE 4YacTel
Pa3BUBAIOIIETOCS 3apo/iblia (3MOpHUOHATIbHASL MHIYKIIKA). 3aKIaiKa TIaHa CTPOCHUS
JKUBOTHOT'O KakK pe3yJbTaT HEpPapXUYeCKHX B3aUMOJEHCTBUN TIeHOB. BnusiHue Ha
SMOPHOHAIBHOE Pa3BUTHE PA3IUYHBIX (PaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pazButhe xuBoTHBIX. [locTamOpuonanbHelii nepuod. [Ipsmoe u Hempsimoe
pazButue. Pas3Butne c wmetamopdo3oM y OECHO3BOHOYHBIX U IMO3BOHOYHBIX
KUBOTHBIX. bHojlorMueckoe 3HaYeHUE MPSAMOTO U HENPSAMOIO Pa3BUTHUA, HX
pacnpocTpaHeHue B npupoje. Tumbl pocta )KMBOTHBIX. DaKTOPBI PETysALUA POCTa
KUBOTHBIX U uejoBeka. CTaguu MOCTIMOPHOHAIBHOTO Pa3BUTHS Y KUBOTHBIX U
yenoBeka. [leprosl OHTOreHe3a yenoBeka.

PazmHoxeHue u pa3BuTue pacteHuid. ['ameroput u cnopodut. Meio3 B )Ku3HEHHOM
nukie pacrenuii. OOpa3oBaHue crop B npoliecce Meio3a. 'amerorenes y pacTeHui.
OnnofoTBOpEeHME W Pa3BUTHE  PACTUTENBHBIX  OpraHu3moB.  J[BoiiHOe
OIJIOJIOTBOPEHHE Yy IBETKOBBIX pacTeHuil. OOpa3oBaHue M pa3BUTHE CEMEHH.
MexaHu3Mbl peryJsiiiii OHTOT€HEe3a Y pACTEHUN U dKUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHA I'CHCTHKU KAK HAYKH. OCHOBHbBIC T'€HETHUYCCKHUE
TIOHATUA n CHUMBO/JIBI. I'omonoruuyHeie XpOMOCOMHEI, AJIJICJIbHBIC I'CHBI,
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AJIbTCPHATUBHLBIC IIPU3HAKU, IIOMI/IHaHTHBII;'I n pGHeCCHBHBIfI IMpU3HAK, TOMO3UI0Ta,
reTepo3nuroTa, 4ucras JIMHUA, I‘I/I6pI/II[bI, I'CHOTHUII, q)eHOTI/IH. OcHOBHBIE MECTOAbIL
T'CHCTUKU: FH6pH[IOJIOFH‘ICCKHﬁ, III/ITOJ'IOFI/I‘IGCKI/If/’I, MOHCKYHﬂpHO'FeHCTH‘ICCKHfI

3.3

Monorubpunnoe ckpemuBanue. [lepBorii 3axkoH MeHaenss — 3ak0H €IUHOOOpa3Hs
rudpuioB nepporo nokosnenus. [IpaBuno nomunupoBanus. Bropoit 3akon Mennens
— 3aKOH pacLIeIUIeHHUs] Npu3HakoB. LluTosiornyeckre OCHOBBI MOHOTMOPUIHOIO
cKpeuiuBaHus. ['unoresa 4uCTOTHI raMeT.

Ananusupyrouiee ckpemuBaHue. [IpoMexyTouHBIl XapakTep HacielO0BaHUS.
Pacmennenne npu3HaKkoB NpH HEMIOJIHOM JTIOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. Tperuil 3akoH MeHzaenss — 3aKOH HE3aBUCHUMOIO
HacJeI0BaHUs MpU3HaKoB. L{uTomornyeckrie 0CHOBBI JUTMOPUHOTO CKpPEIIMBAHMUSL.
CuernieHHoe HacnenoBaHue mnpu3HakoB. PabGorer T. Moprana. CuersieHHOE
HacJe0BaHUE T€HOB, HAPYILIEHNE CUEIICHUs MEXKly TeHaMH. XpOMOCOMHas TEOpUs
HAaCJIEACTBEHHOCTH.

l'enetnka mnosma. XpOMOCOMHBIM MEXaHWU3M ONPEIEICHUS M0Ja. AYTOCOMBI M
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBI W TeTeporaMmeTHbId ImoJ. ['eHeTMdeckas
CTPYKTYpa MOJIOBBIX XpOMOcoM. HacnenoBanue Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.
I'enotun kak uenoctHas cucrema. [lnefoTponus — MHOKECTBEHHOE JIEMCTBUE T€HA.
MHoxecTBEHHBIN aJJIeIIN3M. BsaumoeiictBue HeaJUIeIbHBIX T'C€HOB.
KomniemenraprocTs. Onucras. [lomimepus

3.4

B3anmopeiictBue reHoTuna u cpeabl npu GopmupoBannu (eHotumna. M3MeHIMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NPU3HAKU. BUIBI W3MEHYMBOCTH:
HEHACJIeZICTBEHHAs U HACJIE/ICTBEHHASI.

Momudukanmonnas n3MeHIMBOCTh. Postb cpenpl B popMupoBaHUN MOIU(UKAITMOHHOMN
m3MeHurnBocTH. Hopma peakuuy mnpu3Haka. BapuallMOHHBIA psAl M BapHalMOHHAs
kpuBas (B. Moranncen). CBoiicTBa MOIM(PUKAIIMOHHON N3MEHUMBOCTH.
I'enoTurnuyeckas M3MeHUYMBOCTh. CBOMCTBA T€HOTHIIMYECKON H3MEHUMBOCTH. BHIb
TeHOTUITUYECKON U3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHASL.

KoMOnHaTuBHas HI3MEHUYMBOCTh. Mel03 1 TI0JI0BO# MPOIIECC — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTU. PONb KOMOMHATHBHOW H3MEHUMBOCTH B CO3JaHUHM TE€HETHYECKOTO
pasHooOpazus B Mpezenax 0JHOrO BU/A.

MyrtanonHasi U3MEHUMBOCTh. BHUIBI MyTanuii: reHHble, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHblE U WHAYLIMPOBAaHHbIE MYTAllMH. SlepHBIE W LUTOIUIA3MaTUYECKUE
mytauuu. ComMaTHueckue M MoJioBble MyTauuu. [IpuyrHBl BO3HUKHOBEHUSI MYyTallWi.
MyTtareHbsl ¥ UX BIMSHUE Ha OPraHU3MbI. 3aKOHOMEPHOCTH MYTAIIMOHHOTO IPOIIecca.
3aK0H TOMOJIOTUYECKHX PsAI0B B HacleAcTBeHHON m3meHunBoctH (H.W. BaBuios).
BuesiepHast ©3MEHUYUBOCTD M HACJIEICTBEHHOCTD

3.5

KapI/IOTI/IH YCJIOBCKaA. MC)KIIYH&I)OI[HB.H mporpamMma MCCJICA0BaHUA I'CHOMaA YCJIIOBCKaA.
Metoasl HU3YyUCHHUA T CHCTHKU  UYCJIOBCKA: FeHeaHOFquCKHﬁ, 6HH3HCHOBBIﬁ,
HHTOFGHGTH“ICCKHI’I, HOHYJ'IHI_II/IOHHO'CTaTHCTquCKHﬁ, MOJ'IeKy.]'IHpHO'FCHCTH‘I@CKHIZ.
COBpeMeHHoe OMpCACIICHUC IrCHOTHIIA: INOJJHOI'CHOMHOC CCKBCHHUPOBAHUC,
TCHOTUIIMUPOBAHUC, B TOM YHUCIIC C MOMOUIbBIO H]_[P'aHaJ'II/I?»a. HacnencTteeHHbIe
3a00JIeBaHMs YejoBeKa. | eHHbIe U XpOMOCOMHELIC OoJyie3Hn YesoBeKa. boiesHu ¢
HaCJIEICTBEHHOM IpeaApacIoJIOKECHHOCTBIO. 3HaucHue MEIUIIMHCKOM TE€HETUKH B
OpeaAOTBpaAlICHUNA MW JICUCHHUU TI'CHCTUYCCKUX 3a001eBannii 4yeaoBeka. CTBOJIOBBIC
KJIICTKH

3.6

I[OMGCTI/IKaLII/IH 1 CCIICKIIM. 3apO)KI[eHI/Ie CelIeKLMU 1 JoMecTukanuu. Yuenue H.H.
Basuiosa o HCHTpAaX MPOUCXOKIACHUA U MHOF006p3.3I/I${ KYJIBTYPHBIX paCTeHHﬁ. Poib
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CEJICKIIMU B CO3/IaHUU COPTOB PAcCTEHUU M MOPOJ KUBOTHBIX. COpT, MOPO/a, IITAMM.
3aKOH TOMOJIOTMYECKUX PAZIOB B HacieICTBeHHOU n3MeHurnBoctu H.M. BaBuioga, ero
3HAUYEHUE IS CEJIEKIIMOHHOM paboThI.

MeTonsl  ceNeKIMOHHOM  paboThl. VICKycCTBEHHBI OTOOp: MAacCOBBIH U
VH]IUBUyJIbHBIM. Jrarsl KOMOWHAIIMOHHONH CCJICKIIMH. UcnrsiTanue
MPOU3BOJUTENECH 1O TOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OLIEHKH
(eHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C momMonIbio ananu3za JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PaguanimoHHbId U
XUMUYECKUNA MyTareHe3 Kak UCTOUYHUK MYTallui y KyJbTYPHBIX (JOPM OPraHHU3MOB.
Hcnonp3oBaHre T€HOMHOTO pPENaKTUPOBAHUA W METOJ0B pekoMOMHaHTHBIX JIHK
JUTSI TIOJTYY€HHUS UCXOHOTO MaTepuaa Jjisi CeEKIINH.

[Momydenne monuruionnioB. BuyrpuBumoBas rubpumuzamms. bruskopoacTBeHHOE
CKpellluBaHue, Wi HHOpUIMHT. HepojacTBeHHOE CKpelllMBaHUe, WM ayTOPUIMHT.
I'etepozuc u ero mpuumsbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpumzanms.  [Ipeogonenre Oecriomss MEXBHUIOBBIX THOpUAOB. JlocTikeHMs
CEJICKIIMY PACTEHUI U AKUBOTHBIX

3.7

OOBEKTHI, UCTONB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE M TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBbI, WX  XapakTEepUCTUKA.  TpaguIMoHHas  OWMOTEXHOJIOTHSI:
xJie0oTieueHue, MOJTy4CHUE KHUCIIOMOJIOYHBIX MPOJTYKTOB, BUHOJICITHE.
Muxkpobuonornueckuit  cuHTe3. OOBEKTBI MHUKPOOHOIOTMYECKUX TEXHOJOTHM.
[IpousBoacTBO OenKa, aMUHOKUCIIOT U BUTAaMUHOB. VCKycCTBEHHOE OIJIOJOTBOPEHHE.
PexoHCTpyKIUS AWIEKIECTOK UM KIOHUPOBAHUE >KUBOTHBIX. MeToJ TpaHCIUIaHTaIl[u!
A1ep KIETOK.

XpoMOcOMHasi M TeHHasg UWHXeHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha W
KoHCTpynpoBanue pexomOuMHaHTHRIX JIHK. JlocTmwxkenus ©  mepcreKTHUBBI
XpOMOCOMHOM W  TE€HHOHW  WHXXKEHepuHu. MeaunuHCcKhue  OMOTEXHOJIOTHU.
Hcnonb3oBaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OPraHu4cCKoOro Mupa

4.1

buonoruueckoe pazHoobpazue opranuzmMoB. CoBpeMeHHasi CCTeMa OPraHUYeCKOTo
mupa. [lpunnunel kinaccupukanum opranu3moB. OCHOBHBIE CHCTEMaTHYECKHE
TPYIIbl OPTaHU3MOB.

OcoOeHHOCTH CTpPOEHUSI U >KU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHbIE TPHUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTHE
npotucTsl. KonoHuanbHble OpraHu3Mbl. [[BuKeHHE OJHOKJIETOYHBIX OPraHU3MOB:
amME&OouHOe, KIYTHKOBOE, PECHHYHOE. 3allluTa Yy OJHOKIETOYHBIX OpPraHHU3MOB.
Pa3npaxxuMoCTh y OTHOKIETOYHBIX OPraHU3MOB. TaKCHChI

4.2

MHoOrokneToYHble pacTeHus. B3auMOCBsA3b 4yacTeld MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opransl U CUCTEMBl OPraHOB MHOTOKJIETOYHOrO opranu3ma. OpraHusm Kak
enuHoe uenoe. Tkanu pacteHui. TUIBI pacTUTENBHBIX TKaHeW: oOpa3oBaresbHasd,
NOKPOBHAsA, NPOBOJAIAs, OCHOBHAas, MexaHWyeckas. OCOOEHHOCTH CTPOECHHS,
(YHKLUH M paclosioKeHusl TKaHe! B opraHax pacTeHui

4.3

BereratuBHble M IeHEepaTUBHBIE OpraHbl pacTeHUd. DYHKIUU OPraHOB U CUCTEM
opradoB. Kapkac pactenuil. /[BrmkeHre MHOTOKJIETOYHBIX PACTEHHI: TPOIU3MBI U
Hactuu. llorjomeHue BOABI, YIIEKHUCIOrO Ta3a WM MHUHEPAJIbHBIX BEIIECTB
pactenusimu. Jlpixanue pacteHuid. J{uddys3us ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpaHcnopTHblE cHCTeMBbl pacTeHMH. Beinenenue y pacTeHuil. 3amura y
MHOTOKJIETOUHBIX pacTeHuid. Kyrtukyna. CpenctBa NacCMBHOM M XMMHMYECKOM
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3auThl. DUTOHUUIBL.
Paznmpaxumocts U peryisiqus y OpraHu3moB. Pa3npaXuMocTb W peryianus y
MHOTOKJIETOYHBIX pacTeHuid. POCTOBBIE BENIECTBA U MX 3HAYEHUE

4.5

MHOrOKIJIETOYHbIE )KMBOTHBIE. B3auMOCBSI3b YacTeld MHOTOKJIETOYHOTO OpPraHu3Ma.
Tkanu, opranbl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranu3mMa. OpraHusM Kak
enuHoe 11en0e. I'omeocTas. TkaHM )KMBOTHBIX M deaoBeKa. THIIBI )KUBOTHBIX TKAHCH:
SMUTEIUANIbHAS, COCIUHUTEIbHAs, MbIlIeyHasi, HepBHas. OCOOEHHOCTH CTpPOEHUS,
(YHKIMI ¥ pacTONIOKEHUS TKAaHEH B OpraHax )XUBOTHBIX U YEIIOBEKA

4.6

Opranbl ¥ CUCTEMBl OPraHOB KUBOTHBIX. DYHKIIMM OpPraHOB M CHUCTEM OPraHOB.
Omopa Tena opranu3mMoB. CKeNeThl 0JJHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHublii 1 BHyTpeHHUH ckeneT. CTpOeHHEe U TUIbI COeTMHEHUS KOCTEM.
JIBI>KeHME  MHOTOKJIETOYHBIX KUBOTHBIX. Ilutanme x&uBOTHBIX. [luTanue
TO3BOHOYHBIX >KHUBOTHBIX. [[pixanue >xuBOTHBIX. KoxkHoe apixanue. XKabGepHoe u
JIETOYHOE JIBIXaHUE.

JIpIxaHre MO3BOHOYHBIX )KMBOTHBIX. DBOJIIOIIMOHHOE YCIIOKHEHHUE CTPOCHUS JIETKUX
TMO3BOHOYHBIX KUBOTHBIX. JlpIXaTeIbHAS CUCTEMA YeTIOBeKa. MeXaHNW3M BEHTUIISIIUN
NETKUX y TTUI] U MJIEKOMTUTAIOMIUX. TpaHCHIOPT BEIIECTB y OpraHu3MoB. TpaHcmopT
BEIIIECTB Yy )KMBOTHBIX. KpoBeHoCHast cuctema u e€ opranbsl. KpoBeHOCHas cuctema
MMO3BOHOYHBIX JKMBOTHBIX. Kpyru KpoBooOpaiieHus. DBOIIOIUOHHBIC YCIOKHEHUS
CTPOCHHS KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX JKHBOTHBIX. BrbigeneHue y
opranu3moB. Beigenenue y KuUBOTHBIX. CokpaTuTenbHble BakyoJd. Oprasbl
BbIJIEeHUS. CBA3b IMOJIOCTU Tella ¢ KPOBEHOCHOM M BBIACIUTEIBHON CHCTEMaMH.
Boigenenue y mo3BOHOYHBIX KMBOTHBIX. 3allUTa Y MHOTOKJIETOYHBIX KHUBOTHBIX.
[TokpoBBI ¥ X TPOU3BOJHBIE.

PazgpaxkumocTe U perynsauus y opraHu3MoB. Pa3apa)kMMocTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxxumMocTs U peryisiiys y MHOTOKJIETOYHBIX PACTEHUN.
PocroBble BeniecTBa U X 3HaYEHUE.

HepBHas cucrema u peduieKTopHas peryisiius y MHOTOKJIETOYHBIX >KMBOTHBIX.
HepBHas cucrema u e€ otaensl. DBOJIIOIMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOU
CUCTEMBI y ’KUBOTHBIX.

Pazpabotka amroputMoB u mporpamm Uit 3(GQGEKTUBHONH (PYHKIIMOHAIBHON
aQHHOTALMU F€HOMOB, TPaAHCKPHUIITOMOB, IIPOTEOMOB, MeTaboJI0MOB
MUKPOOPraHMW3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €0 310POBLC

5.1

Oprasbl ¥ cUCTEeMbl OpPraHoB yesioBeka. OTIebl TOJOBHOIO MO3ra MO3BOHOYHBIX
XKUBOTHBIX. Pednexc u pednexkropHas nyra. be3ycioBHble U yCIOBHBIE PEQIIEKCHI.
I'ymopanpHas peryisiuys ¥ SHIOKPUHHAs CUCTEMA >KUBOTHBIX U uesioBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JleficTBre TOpMOHOB. B3anMocBsI3b HEpBHOM
U DOHAOKpUHHOW cucTeM. ['mnoramamo-runoduszapHas cuctema. Pedaexc u
pedaexTopHas nyra. besycinoBHbIe U yCIOBHBIE pedIeKChl

5.2

3ammura opraHmzMa ot Oone3Hed. MIMMyHHas cucrema uenoBeka. Kierounslid u
TYMOpAJIbHBIA UMMYHMTET. Bpoxn€HHbIN, npuoOpeTéHHbIN crnennpuieckuit
umMmyHHuTeT.  Teopus  KIOHalbHO-CeleKTHMBHOTO  uMMmyHuTeta  (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocnanurenbHble OTBETH OpraHu3sMoB. Poib
BPOXJAEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH

5.3

KposeHocHas cucrema u e€ opransl. Cep/ie, KpOBEHOCHBIE COCYbI U KpoBb. Kpyru
KpoBooOpamienus. Pabota cep/ua u e€ perymsuus
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5.4

Hpixanue 4denoBeka. [uddysus ra3oB uepe3 MOBEPXHOCTh KIETKU. JlpIxaTenbHas
cucreMa  4yejnoBeKa.  JlpIxaTrelbHas — MOBEPXHOCTb.  Perymsmus  JbIXaHus.
JprxaTenbHbie 00BEMBI

5.5

[IumeBapurenbHas cucrema dyenoBeka. OTHesnbl MUIIEBAPUTEIBHOIO TPAKTa.
[InmeBapuTenbHbIe Kene3bl. BHYTpHIIOJIOCTHOE ¥ BHYTPUKJIETOYHOE ITMIIEBAPEHUE

5.6

[ToxpoBel u wux mnpousBojaHble. Opranbl BblaeneHus. llouku. CrpoeHue u
¢byHkunoHupoBanue HeppoHa. OUIBTPaAIUs, CEKPEHS 1 0OpAaTHOE BCACHIBAHHE KaK
MeXaHH3MBbI PadOThI OPraHoB BbLAeTIeHHA. OOpa3oBaHUE MOYH Y YEIOBEKa

o.7

JIBi>keHue uesoBeKka: MblmeyHash cuctema. CKeJIeTHhIE MBIIIIBI W WX paboTa.
CtpoeHue u TUIBI COSAMHEHUST KOCTEH

Teopus 3Bostonuu. PazButue sxu3Hu Ha 3eMiie

6.1

OpomotmonHas Teopust Y. [lapsuna. [Ipennocbulki BO3HMKHOBEHMS JapBHHH3MA.
JKusHb n HayuHas nesrenbHOCTh Y. [lapBuHa.

JBuxymue cuibl sBosonuyd BuaoB no Y. JlapBuHy (BbicOKass MHTEHCHBHOCTh
pPa3MHOXEHHMsI ~ OpPraHU3MOB, HAcleACTBEHHas M3MEHYMBOCTh, Oopbba  3a
CYLIECTBOBaHHE, €CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoil Teopuu sBosouun (CTD). HeiitpanbHas Teopus
sBoitolud. COBpEeMEHHas HBOJIIOLUOHHAs OHOJIOTHS. 3HAYEHHE HBOJIOLUOHHON
Teopur B (GOPMUPOBAHNHN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Momynsiust Kak 37eMeHTapHas eAnHUIA dBOTIOIHHA. COBpEMEHHBIE METObI OLIEHKU
TCeHETHYECKOTO pa3HOOOpasusi MU CTPYKTYphl monyisnuid. M3meHeHue reHodoHma
MOMYJISAIUN KaK DJIEMEHTAPHOE DSBOJIIOIIMOHHOE SIBIICHHE. 3aKOH TE€HETHYECKOTO
paBHoBecus JIx. Xapau, B. BaitnGepra.

OneMeHTapHble (aKTOPhl (IBWXKYIIME CHUJIBI) SBOJTIONUHA. MyTallMOHHBIA IMPOIIECC.
KomOunatuBHass m3MeHUnBOCTh. Jlpelid TEeHOB — ciydaliHble HEHaAIpaBICHHBIC
W3MEHEHHUS 4YacToT ajuiesied B momymsiusx. Oddekr ocHoBarens. Murpaiuu.
Wzomsiimst  monynsinuii:  reorpaduueckas (IpOCTpaHCTBEHHAs), OHOJOTHYECKas
(penpoayKTHBHAS).

EctecTBeHHBII 0TOOP — HANPaBJISIOMUN (hakTop IBOIIOIHH. DOPMBI €CTECTBEHHOTO
oTOOpa: JABWXKYIIUH, CTaOMIM3UPYIOUIUH, pa3phIBAOMUNA  (AU3PYNTHBHBIN).
[TonoBoii oT6Op.

[IpucrocoOIeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPOIBOJIOIUH. BO3HUKHOBEHNE
NPUCHIOCOOJICHUH y oOpraHu3MoB. ApoMopdo3bl M uauoanantaiuu. [IpuMepbl
npucrnocoOieHnidi 'y  opranu3moB.  OTHOCHUTENBHOCTh  MPHUCIOCOOICHHOCTH
OpPraHu3MOB.

Bun, ero kpurepum U CcTpyKTypa. BupooOpasoBaHue Kak — pe3yibTar
MUKPOABOJIONMH. M3omnsmust — kimoveBod (akrtop BupooOpazoBaHus. Ilytm u
crocoObl BHI000pA30BaHMUs: aJUIOTIATPHUYECKOE (TeoTrpaduuecKoe), CHMIIATPUIECKOE
(3K0JI0THYECKOE), «MT'HOBEHHOE» (monUIIONAN3aIINs, rHOpUAN3AIH).
JUTUTENbHOCTh 3BOJIIOLIMOHHBIX MPOLIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOLMOHHON OHMOJOTMHM B pa3pabOTKe HAy4YHbIX METOJIOB COXPAaHEHUS
O61opa3HooOpazus. MUKPOIBOJIONUS M KOABOIIOLMS MApa3UTOB M HMX XO3S5EB.
MexaHu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CcrocoObl 60pBOBI ¢
Hel

6.3

Metoasl HU3YUYCHHUSA MAKpPO3BOJIIOLUUA. IlameoHTOIOrUYECKHUE METOIbI HU3YUYCHHUA
OBOJIIOIMH. HepeXO,[[HLIC (I)OpMBI )4 (I)I/IJ'IOI" CHCTUYCCKUC PAABbI OPraHU3MOB.
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Buoreorpaduueckne meroapl u3ydeHus 3Boironuu. CpaBHeHue (Guopsl U (ayHb
MaTepUKOB M OCTPOBOB. buoreorpaduueckue obmactu 3emian. Bunsl-sHIeMuKu u
PEITUKTHI.

OMOpHUOJIOTUYECKME U CPABHUTEIBHO-MOP(OJOTUUYECKHE METOJAbl  M3YyYEHHS
HBOJIIOIMH. [ '€HeTHYeCKHe MEXaHW3Mbl OHBOJIONMHM OHTOTEHe3a M MOSBICHHS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE WM  AHAJOTHUYHBIE  OPTaHBI.
Pynumenrtapubie OpraHsbl u aTaBH3MBI. MonekyasipHO-TeHETUYECKHE,
OMOXMMHUYECKHNE U MAaTeMaTHYECKUE METOJbI M3Y4YEHUS IBOJIONHMH. [ OMOJIOTHYHbIC
rerbl. COBpeMEHHBIE METOIbI TOCTPOSHUS (DUITOTEHETHYECKUX JIEPEBHEB.
XPOMOCOMHBIE MyTAIH U BOJIOIHS TEHOMOB.

O6mwme 3akoHOMEpHOCTH (TpaBujia) HBoOIMU. HeoOpaTuMocTh  IBOJIIOIUH.
AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB ABOJIIOIHH

6.4

HayuHnble runoTessl NpoUCXOKICHUS KU3HU Ha 3emiie. AOMOTreHe3 U NaHCIepMusl.
JloHayuHble TpEACTaBIEHUS O 3apOKJIEHUU >KHU3HU (KpeaunoHusM). ['mmortesa
MOCTOSTHHOTO CaMO3apOXJIEHHUS KU3HU U €€ ompoBep:keHue onbiTamu . Penu, JI.
Cnannannanu, JI. [Tacrepa. [IponcxosxaeHne ®u3HA U aCTPOOUOTIOTHSI.

OcHoBHBIE 3Tambl HeopraHumdeckod osBostonuu. Ilmanerapnas (reosiormueckas)
IBOJIIONMS. XUMHUYEcKasi 3BOJIONUSA. AOMOTEHHBIH CHHTE3 OPraHUYECKUX BEILIECTB
n3 Heopranuwdeckux. OmbiT C. Munnepa u I'. FOpu. ObpazoBaHue moauMepoB u3
MoHoMepoB. KoanepBatnas runore3a A.M. Omnapuna, rumoTre3a HEpPBUYHOTO
oynsoHa JIx. XomnaeitHa, renetudeckas runotesa I'. Mémnepa. Pu6oszumsr (T. Uek) u
runote3za «vmupa PHK» V. I'mnbGepra. dopmupoBanne MeMOpaH U BO3HUKHOBEHHUE
MPOTOKJIETKH.

Uctopuss 3emnu m Metonpl €€ m3ydeHus. Mckomaemble OpraHMYECKHUE OCTATKH.
I'eoxpononoruss u e€ wmeroapl. OTHOCUTENbHAsE M aOCOJIOTHAs TE€OXPOHOJIOTHSL
['eoxpoHosOrnyeckas mKaia: 0Hbl, 3pbl, IEPUOJIbI, STOXH.

HavanbHele sTambel opraHuuyeckoi sBostonuu. [losBieHne M 3BOJIIOIMS NEPBBIX
KJIETOK. ODBojionusi Meraboin3Ma. BO3HUKHOBEHHE TEPBBIX  JKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOTIEHKM KaK aHaJIOT MepBbIX Ha 3emiie cOOOIIECTB.
Crpomaronutsl. [IpokapuoOThl U 3yKapHOTHI.

[Ipoucxoxaenue d3ykapuoT (cuMOUOTEHE3). DBOJIOLUMOHHOE MPOUCXOXKICHUE
BUpycOB. IIponcxox/ieHHe MHOTOKJIETOYHBIX OpraHu3MoOB. Bo3HHKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBI€ ATaIlbI BOJIOIUY BhICHINX pacTeHuid. OCHOBHBIE apoMOP(}O3bl PACTCHH.
Beixon pacrenuit Ha cymry. [losiBieHHe CIOpPOBBIX PAacTEHUN M 3aBOEBAHUE WUMU
cymn. CemeHHbIe pacTeHusd. [IporcxoxaeHne BETKOBbIX PACTEHUMN.

OcCHOBHBIE ATaIbI HBOJIIOLIUHU KUBOTHOTO MUpa. OCHOBHBIE apOMOP(HO3bI JKUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pblB — MOSBIEHUE COBPEMEHHBIX TUIIOB. [lepBbie
XOpJOBBIE KUBOTHBIE. JKHU3HB B BOJE. DBOJIOLMS MMO3BOHOYHBIX. [IpoucxoxkaeHue
ampuOuit u pentunuil. IlpoucxoxaeHue MieKoNUTAOUMX M OTHL. [IpuHIMD
KJII0ueBOro  apomopdoza. OcBoeHue OECHO3BOHOUYHBIMH U MO3BOHOYHBIMHU
YKUBOTHBIMH CYLIU.

Pa3BuTne xnu3HM Ha 3eMmie MO 3paM M NEepHOJaM: apXxeW, MPOTEpo30H, Majeo30Hu,
Me3030H, KaitHo301. O01as XapakTepucTUKa KIMMaTa U re0JOrMYeCKUX MPOIECCOB.
[TosiBneHue 1 pacIBET XapaKTePHBIX OPraHU3MOB. YTII€00pa30BaHUeE: €ro yCIOBUS U
BIIMSIHUE HA Ta30BBIi COCTaB aTMOCQEPHI.

MaccoBble BBIMUpPAaHUS — D3KOJIOTHYECKHE KpU3UChl mpouuioro. Ilpuumuel u
CIIECTBUSL MACCOBBIX BbIMUPAHMH. COBpEMEHHBI D5KOJOTMYECKMH KPHU3HUC, €ro
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0COOEHHOCTH

6.5

Pasnenst u 3amaum  aHTpomosiornu. Metoael  aHTponosiorud. CTaHOBIIEHHE
MPEICTABICHUI O TPOUCXO0XKACHUH YeoBeka. COBPEMEHHbBIC HAYYHbIE TEOPHH.
CxoncTBO 4YeloBeKa € JKUBOTHBIMU. CHCTEMAaTHYECKOE TIOJ0XKEHUE YEJOBEKa.
CBugerenbcTBa  CXOJCTBA  YEJIOBEKA  C  JKHUBOTHBIMU:  CPaBHUTEIIBHO-
Mopdoioruueckue, AMOPHUOJIOTHICCKHE, (U3HOIIOTO-OMOXUMHUYECKHE,
noBefeH4Yeckue. OTIMYMs YeoBeKa OT KMBOTHBIX. [IpSIMOXOXKIEHUE M KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAJIBHOU
CUCTEMBI.

JBuxymue cuibl  ((akTopbl) aHTPONOreHe3a: OHOJIOTUYECKHE, COLMAJIbHBIE.
CooTHolieHne OMOJIOrMYECKUX M COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaJMHM AHTPOIOTEHE3a. ABCTPAJOMUTEKH — JIBYHOTUE TPEIKU JIIOJEH.
UYenosek yMenbli, IEPBbIE U3TOTOBICHUS OPYAUHN TpyAd. YenoBek NpsAMOXOIAIUN 1
TEePBBIN BBIXOJ JIFOACH 3a mpeneibl Adpuku. YenoBek rewnenboeprckuii — oomumia
MpEeIOK  HEaH/IepTAJbCKOTO YeloBeKa W  4YelloBeKa pasymMHOro. Yenosek
HEAHACPTAIbCKUM KaK BHUJ JIIOJAEH XOJIOJHOrO KiauMmara. YenoBeK pa3yMHbIN
COBPEMEHHOTO THIa, ICHUCOBCKHI YeJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a IMpejeiiaMu
Adpuku.

DOBOJIIOLMS COBPEMEHHOIO 4YenoBeKa. EcrecTBeHHBIH OTOOp B MOMYJISIMAX
yenoBeka. MyTalrmoHHbIN Tporiecc W mojdumopdusMm. TlomynsiiinoHHBIE BOJIHBI,
apeiid reHoB, Murpanus u <«3(PGeKT ocHoBaTENs» B MOMYJALIHUIX COBPEMEHHOTO
YeJ0BeKa.

Yenoseueckue pacel. Ilonstue o pace. boubiine pacel:  €BpOINEOUIHAS
(eBpasmiickas), aBCTpaO-HETpouIHas (SKBATOpHUAIbHAS), MOHTOJIOMIHAS (a3UaTCKO-
amepukaHckas). Bpems u myTu pacceneHusi uejoBeka Mo IutaHere. EauHCTBO
yenoBeyecknux pac. Hayunas HecocTosiTenbHOCTH pacu3ma. IlpucrnocoOneHHOCTb
YelloBeKa K pa3HbIM YCIOBUSM OKpyXaromied cpeabl. BausHue reorpaduueckoi
cpenbl U aperida reHoB Ha MOPGOJIOTHIO U (DU3HOJIOTHIO YeTOBeKa

OKOCHCTEMEBI B MIpUCYIIUE UM 3aKOHOMECPHOCTHU

7.1

Paszpensl u 3agaun 3xo0s10run. CBA3b HKOJOTUU C IPYTUMH HAYKAMHM.

Metonet  skonoruu. IloneBble HaOmoneHUs. ODKCIEPUMEHTH B IKOJOTHU:
npupoaHeie U jgaboparopHbeie. MoaenupoBaHue B OIKOJIOTMH. MOHUTOPUHT
OKPYKaIOIel CpeJibl: TOKAIbHBIN, perHOHaIbHBIN U II100aJIbHBIHI

7.2

Dkonorudeckre (akTopel W 3aKOHOMEpHOCTH uX JeictBus. Kiaccudukanus
9KOJIOTHYECKUX (PaKTOpPOB: aOMOTHYECKHE, OMOTHYECKHe, aHTpoIoreHHsie. Oomue
3aKOHOMEPHOCTH JIeHCTBUS SKojioruueckux (akrtopos. IIpaBmio munumyma (K.
Mmnpenrens, HO. JIubux). TonepaHTHOCTh. IBPHUOMOHTHBIE U CTEHOOMOHTHBHIE
OpraHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak sKojiorudeckuit akrop. [lelicTBue pasHbIX
YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE IPYIIIBl PAaCTEHUN U
KUBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUrHangbHas pojib cBeta. PoTonepuousm.
Temneparypa kak skosoruueckuit gakrop. JleiictBue TeMnepaTypbl Ha OpraHU3MBbI.
[MoiikunorepmMHble 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTCHOTEPMHbBIE
OpraHu3MBI.

Bnaxxnocts kak  okojoruyeckuit  Qakrop. Ilpucmocobnenust pacteHuil K
noJyiepXaHuio BogHoro Oananca. Knaccudukanus pacTeHuil 1o OTHOILICHUIO K BOJIE.
[IpucnocoGnenus >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEXKUMA.

Cpenpl  oOMTaHUS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, IOYBEHHas,
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ryOMHHAs ~ TOANOYBEHHAs,  BHYTPHOPraHU3MEHHAs. DU3UKO-XUMHUYECKUE
0cobeHHOCTH cpenl oOuTaHusi opranu3MoB. [IprcnocoOaenns Opranu3MoB K KU3HU
B pa3HbIX cpeaax.

buonoruueckue purmbl. Bueminue u BHyTpeHHUE pUTMBL. CyTOYHBIE M T'OJUYHBIE
put™bl.  [IpHCIIOCOOIEHHOCTh OpPraHM3MOB K CE30HHBIM H3MEHEHHSIM YCJIOBHA
KU3HU.

XKuznennsie (opmer opranuszmoB. llonsTHe o >xu3HEHHOU Qopme. Ku3HEHHBIE
(GopMBI pacTeHMii: NIepeBbs, KyCTapHUKH, KYCTapHHYKH, MHOTOJIETHHE TpPAaBHl,
ojHoJIeTHUE TpaBbl. JKHU3HEHHbIE (OPMBI KUBOTHBIX: T'MAPOOUMOHTHI, I€OOHUOHTHI,
a’poOnoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue @axkTopel. Buael OuMOTHYECKMX B3aUMOJEHCTBUI: KOHKYpPEHLUS,
XMIHUYECTBO, cUMOMO03 U ero Qopmsl. [lapazutusm, koomepamus, MyTyaliusM,
KOMMEHCAIN3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auUMoOJieHcTBUsL  (Tommyeckue,  ¢opuyeckue,  QalOpuueckue).  3HaUEHUE
OMOTHUYECKUX B3aUMOJICHCTBUM JJIsl CYLIECTBOBAHUS OPraHU3MOB B cpejie 0OUTaHUS.
[IpyHIMT KOHKYPEHTHOTO UCKJIIOUEHHUS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKU Monyasanud. [lomymnsius kak Owosiormueckas
cucteMa. Poib HEOAHOPOJHOCTH Cpelbl, (PU3NYECKUX OaphepoB M OCOOEHHOCTEH
Ouosiornu BUAOB B (DOPMHPOBAHWUU MPOCTPAHCTBEHHOW CTPYKTYPHI TOMYJISIIHI.
OcHOBHBIE TIOKa3aTeNM TOMYJSIUH: YHUCICHHOCTh, IUIOTHOCTh, BO3pacTHas H
M0JIOBas CTPYKTYPa, POKIaeMOCTh, IPUPOCT, TEMI pOCTa, CMEPTHOCTH, MUTPAITHSI.
DKoJyiorudeckas CTpykTtypa mnomyasanud. OIGHKa YHCIEHHOCTH — TOIYJISIIHH.
JlunaMuka TOMYISITUU W €€ perynsanus. BUOTHYeCKud TMOTEHIMAT TMOIYJISIIHH.
MogenupoBanue NTUHAMHUKA TONMyJsnud. KpuBbie pocTa YUCICHHOCTH TOIYJISIIHH.
KpuBbie BbDKHMBaHUWA. Perymsuus 4YHCICHHOCTH TOMYJSAIHA: pPoJib  (aKTOPOB,
3aBUCAIINUX M HE 3aBUCSIIMX OT IJIOTHOCTU. DKOJOTUUECKHE CTPATETHH BUAOB (T- U
K-cTpaterum).

[Tonatue 00 skonornyeckor Huiie Buaa. Mecroobutranue. MHOTOMEpHAsT MOJIEIb
skosiornyeckot Humu k.M. XatumHcoHa. Pa3mepbl 95KOJIOTMYECKOW HHUIIIH.
[ToTreHnmanpHas 1 peann30BaHHAs HUIIIU.

Bua xak cucrema momynsiuid. Apeayibl BUIOB. BUIlbI M MX KU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH TIOBEJCHUS M MHTpallUid KUBOTHBIX. bHONOrMYecKkne WHBA3HHU
Yy)KEPOIHBIX BUOB

7.4

CoobmecTBa opranu3MoB. buoneHos u ero ctpykrypa. CBsi3u MeXay OpraHu3Mamu
B OuomeHoze. Oxocucrema Kak oTkpblTas cucrema (A.Jx. Tencnnm).
@OyHKUMOHANBHBIE OJOKH OPraHU3MOB B SKOCHCTEME: IPOIYIEHTHI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHu. Tpoduueckue menu u ceTH. AOHMOTHYECKHE
610ku skocucteM. [1ouBBI M Wbl B 9KOcHCTeMax. KpyroBopoT BemiecTB M MOTOK
SHEPIUU B SKOCUCTEME.

OcHOBHBIE TOKa3aTeNM HKOCHCTEMBbl. buomacca W HpoAyKIMs. OKOJIOTHYECKUE
OUpaMU/Ibl YKces, 0MOMacChl U SHEPTUu.

HanpapiieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. IlepBuuHble H
BTOPUYHBIE CYKIIECCUHM M UX NMPUYMHBL. AHTPONIOTE€HHbIE BO3ICUCTBHS HAa CYKIIECCHM.
KnumakcHoe coobuiectBo. buopasnooOpasue M MOJHOTa KPYroBOpPOTa BEILECTB —
OCHOBa YCTOMUMBOCTH COOOIIECTB.

[IpuponHble  3KOCHUCTEMBL. AHTPOIIOTEHHBIE JKOCHCTEMBL.  ATpPOIKOCHUCTEMA.
ArpoueHo3. Pa3nuuust Mexay aHTPONOT€HHBIMH U IIPUPOIHBIMH SKOCHCTEMAMHU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u
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(¢ayna. CuHaHTpOmM3amusi TOpoJCKON ¢ayHbl. buoornueckoe W XO3SMCTBEHHOE
3HaYCHHWE arpodKOCHCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B 3KOCUCTEMAX.

Ilepenoc 3HEpruM M BEHIECTB MEXKIY CMEKHBIMU SKOCHUCTEMAMH. Y CTOMYMBOCTH
OPraHu3MOB, MONYJIALIMN U SKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U aHTPOIOT€HHBIX
BO3JCHCTBUI

7.5

buoctepa — oOmeranerapHas o0ojiouka 3eMiid, TA€ CYIIECTBYET WIH
cymecTBoBasa xu3Hb. Yuenue B.W. Bepuaackoro o 6uochepe. Obmactu 6uochepst
u e€ coctas. JKuBoe BemiecTBo 6rochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouochepsl. OcobeHHocTH OHochepsl  Kak
rno6anpHOM 3kocucTeMbl. J[MHaMudeckoe paBHoBecue B Ouochepe. KpyroBopoTsl
BEILECTB M OMOre0XMMHUYECKHE LUKIIbI (Yyriieposa, a30Ta). PUTMHUUHOCTD sSIBIEHUHN B
ouocdepe.

3oHanbHOCTh OMochepsl. [loHsiTHe o Omome. OCHOBHBIE OMOMBI CYIIM: TYHApA,
XBOWHBIE JIeca, CMEIIaHHbIC U IMPOKOJIMCTBEHHBIC Jieca, CTEIH, CABAHHBI, ITyCTHIHH,
TPONIMYECKHUE Jieca, BBICOKOropbs. KimMmar, pacTUTENbHBII W >KUBOTHBIA MHP
OMOMOB CYIIIH.

CrpykTypa ¥ (YHKIHS SKUBBIX CHCTEM, OIICHKa WX PECypCHOTO IOTEHIMala M
o6uochepHbIx yHKIUN

7.6

DKOJIOTHYECKHE KPHU3UCHI M HUX MpUYWHBI. Bo3zeiicTBue udenoBeka Ha Ouocdepy.
3arpsizHeHue BO3AYIIHOM cpenpl. OXxpaHa BoO3ayxa. 3arps3HEHUE BOJHOM Cpebl.
Oxpana BOAHBIX pecypcoB. Paspymienue mouBbsl. OXxpaHa MOYBEHHBIX PECYPCOB.
N3meHeHne kimumMara.

AHTpPOTIOT€HHOE BO3JICHCTBME HA PACTUTENbHBIN W KUBOTHBIA MuUp. OxpaHa
PacCTUTENBFHOTO W KUBOTHOTO MHpa. OCHOBHBIE NPUHIMIBI OXPaHbl MPUPOIBL.
Kpacupie xkuuru. Ocobo oxpansembie mnpupoanbie Ttepputopun (OOIIT).
Boranuueckue cajpl U 300J0THYECKHE TAPKU.

OcHOBHBIE TNPUHIUIBI YCTOWYMBOTO Pa3BUTHSL YEJIOBEYECTBA M IPHUPOJBI.
PannonanbHO€ MpUPOIONIONB30BAHUE U COXPAHEHNE OMOJIOTUYECKOTO Pa3HOO0pa3us
3emiu

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. buonorus. O6mas 6uosnorus.10-11 knacesl. Yue6Huk. [Ipodunbaelii ypoBeHnb. B 1Byx vacTsx. |
boponun ITaBen Muxaiinosuu, Beiconikas Jlrogmuna BacunseBna. [Ipocsemienne, 2020 r.

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1. O6mas 6uomnorus. bazossriit yposens. 10-11 kmacc. Meroaunueckoe nocodbue/Ilaceunuk B.B.,
[senos I'.I'., U3narenscTBo «IIpocBeenue».

2. buonorus. Yriny6nenusiit yposens. 10-11 knacc. Metoauueckoe nocodue/Ilaprryruna JILA.,
OsunnHMKOB A.B., U3narensctBo «IIpocBemienuey.
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NUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. Hudposoii o6pazoBaTenbHbIi pecypc «MCTOpUS HAyIHOTO SKCIIEPUMEHTA) -
http://schoolcollection.edu.ru/catalog/rubr/cd285 216-eb96-a7b2-0127- 01c6aldb4b31/114723/7?

2. lIndporoii oO6pa3oBaTeNbHBIN pecypc «brnoxumusn -
http://schoolcollection.edu.ru/catalog/rubr/947be a92-5a16-b954-69e0-8b9cceeda3e5s/

3. buonorus u meauiuna - http://medbiol
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