JEITAPTAMEHT OBPA3OBAHNMA
AIMUHUCTPALIMU TOPOJA EKATEPUHBYPI' A
MYHULHUITAJIBHOE ABTOHOMHOE
OBIIEOBPA3OBATEJBHOE YUPEKJIEHUE JUIEW Ne 135
(MAOY JIMIEHA Ne 135)
AJNBIUHUCTOB i, A. 27, ExatepunOypr,
CaepanoBckas obsacts, 620010
ten. +7 (343) 258-04-11 E-mail: licey135 @eduekb.ru
https://maneit135.exaTepunOypr.pd/

OKIIO 41749201 OT'PH 1026605761599
WHH/KIIIT 6664036020/667901001

MINPUJIOXKXEHUE
Kk OOII COO MAOY aunes Ne 135
Ipuka3 Ne 78-Y ]I ot 28.08.2026 r.

Paboyas nporpamMmma
y4eO0HOro mpeaMeTa
«buosiorus. YriyOJIeHHbIA YPOBEHB)

s oOyvaromuxcs 10-11 knaccon

Exarepun0ypr, 2026



HNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmeTy «buosorus» (mamee - Ouoyiorusi) Ha
YpOBHE cpeqHero obmiero odpazoBaHusi pazpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®eaepanum»,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUI (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS.

Cornacao nonoxenusm GI'OC COO npoduiibHble yuyeOHBIE MNPEIMETHI,
u3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SBIAIOTCS crocodom auddepeHnmanuu
oOy4yeHHs Ha YpPOBHE CpeHEro oOIero o0pa3oBaHUs M MPU3BAHbI OOECICUUTH
MIPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEAHHM OOIIUM, CpPEIHUM
po(eCCUOHANIbHBIM U BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaxIblid U3 ITHUX
y4€OHBIX MPEAMETOB JOJDKEH ObITh OPUEHTHUPOBAH HAa MPUOPUTETHOE pEIICHUE
00pa30BaTEeNbHBIX, BOCHUTATENBHBIX M PA3BUBAIOIIMX 337a4, CBS3AHHBIX C
npodoprueHTaIeil 00yJamuXxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOMN
00JIacCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma o yuebHoMy npeameTy «bruonorusy qaét npeacTaBieHue O eIu
U 3a/ayax u3ydeHus ydeOHoro mpeameta «buomorus» Ha yriayOnéHHOM ypoOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJepkKaHUEe, €ro
CTPYKTYpPHpPOBAaHHME TIO pa3zjieliaM H TeMaM, paclpeesieHne To Kjaccam,
PEKOMEHJIyeT TOCJIEeI0BAaTeIbHOCTh M3YYEHUs Y4eOHOro Marepuaja ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpamme o 6uoioruu peain3oBaH
MIPUHIIUAT IPEEMCTBEHHOCTH C U3yueHHEeM OMOJIOTHH Ha YPOBHE OCHOBHOTO 0OIIIEro
oOpa3zoBaHus, Oyaromaps dYeMmMy [MpOCMATpUBACTCS  HAMPABJICHHOCTh  Ha
MOCJICYIONEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  DKOJIOTHYECKOTO
MBIIIICHUS, TIPEACTABICHUH O 3I0POBOM 00pa3e KU3HHU, Ha BOCTUTaHHE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel mMpupoHoil cpeae. B mporpaMmmMe mo OMOJIOrMM TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuszanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MIPEAMETHBIM pe3yJIbTaTaM 00ydeHHUs ¥ B JOPMHUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEIILHON  JIEATEIBHOCTH OOYYarOIIMXCS TO OCBOSHHUIO COJCp)KaHUS
OMOIOrMUeCcKOTro 00pa30BaHMsI Ha YPOBHE CPEAHETO 001IEero o0pa3oBaHMUsL.

VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHHUs
3aBepuIaeT OUoIornuecKoe 00pa3oBaHMUE B IIKOJIE U OPUEHTUPOBAH HA PACHIMPEHUE
U yriiyOJieHHe 3HaHUI 00y4aroluxcs 0 dKUBOUM MPUPOJIe, OCHOBAX MOJIEKYISIPHOU U
KJIETOYHOM OMOJIOTUH, SMOPUOJIOTUU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJICKIUH,
OMOTEXHOJIOTHH, YBOIFOIIMOHHOTO YICHUS U DKOJIOTHH.



Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOJIYYCHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npogeccuoHanbHOro o0pa3zoBanusi. OCHOBY €ro COAEpKaHMsI COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [MOJIYYEHHBIX TPU HU3YYEHUH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHHUS O PAaCTEHUsX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME uYeJOBEKa, OOIIUX 3aKOHOMEPHOCTSX MKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakKTepa, KOTOpble MOXHO HCIIOIb30BAaTh KaK OPUEHTHUPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpanusi OWOJOTMYECKUX 3HAHHWM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaAIOIIUMUCS NpPU HU3YyYECHUH
(Gu3MKY, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHoO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHM OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEeHus1 OMOJIOTUYECKOro pa3HooOpasust anetsl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJIIPHOW M KJIETOYHOW OHOJIOTUH, AMOPHUOJIOTUU U OHOJIOTHHU
pPa3BUTHS, TEHETUKU MU CEJIEKIUU, OMOTEXHOJOTMH U CHUHTETHMYECKOW OMOJIOTHUH,
aKTyaJM3UPYIOTCS. 3HaHMSI OOyYarolIMXCsl MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢uznonoruu yenoseka. B 11 kitacce u3ydarorcst SBONIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOEHUE
OOy4arOIIMMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOT000pa3MM M OCOOEHHOCTSAX KIJIETKH, OpraHu3Ma, MOIyJISALHUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOIIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MTPUKIAAHBIX aCTEKTaX OMOJOTHMYECKUX 3HAHUMU. [[ns
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMM Hapsay co
3HaYUTENIbHBIM 00BEMOM TEOPETHUYECKOI0 MaTepHalia B COACpPKaHUU MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEILLIEHUE BAXKHEUIINX OMOJOTMYECKUX U SKOJIOTUYECKUX MTPOOIIEM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yrmyOaEéHHOM YpOBHE —
OBNIAZICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHH
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpECA K OMpEAesIEHHON 00jacTu



npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOT0 3aBEICHUS IS MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTkeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CIIEUMBAETCS PEIICHUEM CIEIYIOIINX 3aay:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
IpaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO0 KaPTUHY MHUPA; O
CTPOEHMHM, MHOT000pa3MM U OCOOEHHOCTSIX OMOJOTMYECKHUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsLus, BU, OMOreoneHo3, ouocgepa); 0 BbIIAOLUUXCA OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEICKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUH Pa3BUTHUS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM UM CHUHTETHYECKOW OWOJIOTMH, MaJe€OHTOJIOTHH, 3KOJIOTUN);
METOJAMH CaMOCTOSITEILHOTO TMPOBEACHUSA OHOJIOTMUECKUX HCCIEAOBaHUN B
naboparopun W B nOpupoie (HaOmOJeHHWE, U3MEpPEHHEe, OIKCIEPUMEHT,
MOJICTUPOBAHUE);

OBJIaZicHMEe OOy4YaloIUMUCS YMEHHUSIMU: CAMOCTOSATEIBHO  HaXOJHWTh,
aHaJIM3UPOBaTh W HCIIOJIB30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npobjieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPYXKAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@rIaKTUKA MH(EKIIMOHHBIX 3a00J€BaHM, TpaBuia MOBEACHUS B NPUPOAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOI'O  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE y 00YUAIOIIMXCS MHTEJJIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEM B
Ipolecce 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSIMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHuei
OMOJIOTMUECKOT0 HCCIEI0BaHNUS, TPOBEACHUS HKCIIEPUMEHTAIbHBIX UCCIIEI0BAaHUM,
pelieHus OMOJIOTHYECKUX 3aj]ady, MOJCIUPOBAHUS OHUOJOTMYECKUX OOBEKTOB U
MPOLIECCOB;

BOCIIMTAHHE Yy 00Yy4YarOIMXCsl LIEHHOCTHOI'O OTHOILIEHUS K KUBOW IPHUPOJIE B
LIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (HOPMUPOBAHUE IKOJIOTUUECKOH,
TeHETUYECKOM IPaMOTHOCTH, 00ILEH KyIbTyphl TOBEACHUS B IPUPOJIC; MHTETPALIUH
€CTECTBEHHO-HAYYHBIX 3HAHUM;



npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
MIPUPOIOTIOIH30BaHNUH (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IE, OXPAHbI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWHM COOCTBEHHOTO 37I0POBbSI W 3I0POBBS
OKPYXXAIOIIUX  JiIojie  (CoOmoeHuss Mep NpOoPUIAKTUKKA  3a00JICBaHUM,
oOecrieueHne 0€30MacHOCTH JKU3HENEATEIbHOCTH B UYPE3BbIUAMHBIX CUTYaIUsAX
OPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHhe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOyYarOIIMMUCS
WHIUBUYaIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YnCI0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIICCTBIISETCS ¢ YUETOM CHENUUKH €ro COAEpKaHWs M HaAIlpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMs B OpraHU3ANMSIX  CPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YUYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAKTHYeCKUX paboT. Takxke ydactue
OOyYaroIMXCcs B BBIMTOJTHCHUH TPOSKTHBIX M YYEOHO-MCCIICI0BATEIBLCKUX PaldoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTEIEM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjapcTBeHHou utoropoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owosiornu.  buonornueckue HaykKM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TMPUKIAJHBIE MW TMOUCKOBBIC HAYYHBIE HCCIECHOBAHUS B
OHOJIOTHH.

3HadeHure OMOJIOrUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE MTPUPOBI.

JleMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTHMH C JIpPYrUMU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

JKuBble cuCTEMBbl Kak MpeaMer u3ydeHus Ouonoruu. CBOMCTBA KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CI0XHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3ali KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OmochepHbiii. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKM3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenue >XKuUBBIX cucTeM. Mertoasl Ouosiorndeckord Hayku. HaGmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alsl, MeTaaHanus. [londarue o 3aBucuMon u
He3aBUCHUMOM TmiepeMeHHOW. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumoresa. [lonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlLIEHKa JOCTOBEPHOCTH IMOJIYYE€HHBIX
pe3yabraroB. [IpuunMHBI UCKaKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuet u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUdUd KUBOKI
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1a0opaTtopHoe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE Pa3MYHBIX METONOB IpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC ITOJOKECHHS COBPEMEHHOH KJICTOYHOMU
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METOI MEUYEHBIX aTOMOB, AU(PEepeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHSA METOJ0B MUKPOCKOIIUI.

OOopyioBaHuEe: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[T11P)».

Tema 4. Xumuueckasi opranm3anus KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIeCTBa KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosornyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl OenkoBoi Monekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAs CBsI3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIUTOCAXapyIbl U MOJUCAXAPUIBI.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununel. M'mapodunbHO-THApOdOOHBIE cBOMcTBa. Kitaccudukaiys TunuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIIUU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pyukunu AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTypbl OuoMonekyl. Mooeruposanue
CcmpyKmypbol U OYHKYuil OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
oOpeaHu4ecKull cunmes 6UOMONIEKY U UX HENPUPOOHBIX AHATLO208.

JleMoHCcTpauumn

[Toptperst: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O©.
Conrep, C. [Ipy3unep.

Junarpammel: «Pacnpenenenne XUuMHUECKUX SJIEMEHTOB B HEXKUBOU IIPUPOEY,
«PacripeieneHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabmuel u cxembl: «llepronuueckass Tabavila XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJeKysbl BOAbl», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBoaoBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBbIE KHUCIOTBIY,
«Ctpoenne Mosiekysibl ATDOy.

O6opynoBaHuEe: XUMUYECKAsl IOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. Ctpoenne u yHKIIUN KJIETKH

Tumnbel KIETOK: 3yKapuoTHuecKas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.



CtpoeHure npoKapuoTUIECKou KieTku. Kinerounast cTeHka OakTepuil U apxew.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKApUOT B OMOIIEHO32aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [Tna3zmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa miazmMaTudeckol MeMOpaHsl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: macCuBHbIN (Tudy3us, ooneraéHnas
mud¢ys3us), aKTUBHBINA (MEPBUYHBIN W BTOPUYHBIN aKTUBHBIA TPAHCIOPT).
[Tonynponuiaemoctb MeMOpaHbl. PaboTa HaTpHii-KaqueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, Qaronuro3. Jk3o1uTo3. Kietounas crenka. CTpykrypa U (QpyHKIMH
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hutomna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
KkJeTki. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [onbpku, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIE€TKH. CTpOeHHE TpaHyJspHOrO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHast (yHkuus annapara ['onbmxu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I onvoocu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutensHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIIMM MHUTOXOHApUN H Tuiactui. llepBudHsble,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI POTOCUHTE3UPYIOIIUX 3YKAPHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmol.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIICUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMmblueunblx Kiemok. MukpotpyOouku. Kietodynsrit
ueHtp. CrpoeHwe U JBUXKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoILa3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBI. Jlunamuka s0epHOl 00040uKu 6 Mmumose. AHoepHbiil
Mpaucnopm.

Knerounsle BkItoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpauu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKm», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTKku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue I1a3MoONIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN W rerepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHEpreTudeckoe oOecnedeHue KiIeTkd: mnpeBpamieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll omocunmes y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CeroBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlpogykTuBHOCTH (poTOCUHTE3a. BiusHue pa3andHbIx PaKkTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEMOCHHTES. Pa3noo0Gpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPULUPYIOIINE OaKTepuH, >XKele300aKTepuu, CcepoOaKTEepuH, BOJOPOAHbBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIBIXaHUE. POb MUTOXOHAPUH B
nporeccax Ouojgoruueckoro okucinenus. Lluknnueckue peakuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwl. llpenmyrecTBa a’pobHOrO TyTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanumn

[Toptpertsr: k. IIpuctiu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUT 0OMeH», «brocunTes
oenka», «Ctpoenune pepMeHTa», « XeMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBaHHE IJIsI MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTaaasbl)y.

JlaGopaTopnasi padora «/3yueHue (epMEHTATUBHOTO paACIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHasi uHGopMalnus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHte3a. [[puHINN KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO CHHTe3a. Peanu3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKkui
KOJ, €ro cBoucrTBa. TpaHckpunuus — wmaTtpuunbeli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpoOKapuoT. l'mmores3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycel — HekeTouHnble (hOPMBI KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, uHmezpasd.

BupycHsbie 3a00sieBanus YesoBeka, >KMBOTHbIX, pactenuit. CITN /], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayus u anaiuz o6orvuiux maccueos («bigdatay)
CMpPYKmMypHuIX Ouoiocudeckux oannwix. Hanomexnonocuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6earkos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpauun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubr u cxembl: «brocunTtes Oenkay, «I'eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. WMatepdaza u  MuTos.
Oco0OeHHOCTH TIpolieccoB, MpoTekaliux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTHYECKUI ) MepUO bl UHTEP(A3BI.

Martpuunbii cunares JAHK — permmkanwma. [lpuanuner permmkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIH Ha0Op KJICTKHM — KapuoTUIll. JIUIUIOMIHBIA W
rarionaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaud MUTO3a U IPOUCXOISIIIINE B HUX MPOIECCHI.
Tuner MuTo3a. KapnoknHes 1 HUTOKWHE3. bruonornyeckoe 3Ha4ueHrue MUTO3A.

Perynsiuss MUTOTUYECKOrO ILMKJIA KJIETKU. [Iporpammupyemasi KieTouyHas
rudesb — anomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemox. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabnuipl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Murtosdy, «CrtpoeHue
xpomocomy, «Permmmkamusa JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpELIKa JIYKay.

JlaGopaTropnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHasi pabora «HaGmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

Oco0EHHOCTH CTPOEHUS U JKU3HEACATEIIPHOCTH OTHOKJIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIE TPHOBI, OJHOKICTOYHBIC BOJOPOCIH, IPYTHE
npoTUCThl. KoJIOHUANIbHBIE OPTAaHU3MBI.



B3anMocCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak equHoe uenoe. I'omeocras.

Tkanu pacrenuid. TUTBI paCTUTETBHBIX TKAHEH: 00pa3oBaTeIbHAs, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUMH U
PAcCIIOIOKEHUA TKAaHEH B OPraHaX pPacTEHUM.

TkaHU JKMBOTHBIX M YEJIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbIleyHas, HepBHas. OcoOEHHOCTH CTPOCHHS, (PYHKIHA U
PAacIIOIOKEHUA TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKM OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTPOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

IIntanue opranu3mos. Iloryonenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BellecTB  pacreHusmu.  [Iutanme  KMBOTHBIX.  BHyTrpumosoctHoe  u
BHYTPUKIIETOYHOE NUIIEBapeHUe. lIuTaHne NMO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue sxkuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKWBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKonUTaomuX. Perymsus npixanus. JprxareiabHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y XKUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIIOLUOHHBIC
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplila v €€ peryJisius.

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeizesieHue y )KkMBOTHBIX.
CokpatutenbHble Bakyoau. Opradbl BbiaeneHus. POuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTENBHOM CHCTEMaMu. Beiaenenue y



MO3BOHOYHBIX >KMBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CrHopbl
OaKTepuil U UCTHI MPOCTEHIIMX. 3alI1Ta y MHOTOKJIETOUHBIX pacTeHul. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oone3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHblid u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crieruduuecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpaux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BAHMIA.

PazgpaxxumocTte ¥ perymsanus |y OpraHusmoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OPraHn3MoB. TakcuChl. Pa3ipaXuMoCTh U perysuus y pacTeHUM.
PocToBbI€ BellecTBa U X 3HaYEHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednekropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JleficTBUE TOPMOHOB. B3auMOCBS3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmunpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl LBETKOBBIX PpPaCTEHUIN»,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue JNHUCTOBOM IMIIACTUHKW», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucremay», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmieuHas  cucreMay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIILBDY,
«Ammynurer»,  «Kuiieuynomonoctuele»y, «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoe€HHE THIPBDY,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHne HO0KIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynioBaHHEe: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU



HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHHMl pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
00opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AelcTBrUeM (epMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPAILUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTECHHUS.

Tema 10. PazmHokeHue U pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXEHHUS:  IOYKOBAHUE,  CIOPYJISIUS,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonoBele kieTkn, WM rameTtsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocom B menose. Kpoccnnrosep. buomorndecknii cMbICII
M€i03a M TIOJOBOro Impouecca. Meio3 W €ro Mecto B KA3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsimieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10J10BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroOCOOBI
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JAPOOJICHUST MIIEKOMMTAIOIINUX. 3apOJIbIIIEBbIE JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTel pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WMHIYKIHSA).
3akyagka IUlaHA CTPOCHUS JKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BriusHue Ha 3MOpHOHAIBLHOE PAa3BUTHE PA3IAYHBIX
(haKTOPOB OKPYXkKAIOIIECH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HaYE€HHE MPSIMOTO U HENPSIMOTO
pPa3BUTHUS, UX PACIpOCTpaHEHUE B Npupoje. Tumbl pocta KUBOTHBIX. DakTopsl
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOpHOHAIBHOTO Pa3BUTHS



y JKUBOTHBIX U 4enoBeka. [lepunoipl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenmii. ['ameroput u cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHuil. OOpa3oBaHue criop B mpoliecce Meio3a. ['ametorenes
y pactenuil. OmI0JOTBOPEHNE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOiHOE
OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBbl pETYISALAA OHTOI€HE3a Y PACTEHUH U )KUBOTHBIX.

JdeMoHCcTpauu

[Toptpetsl: C. I'. HaBammun, X. [llneman.

Tabmunpl um cxembl: «BereraTuBHOE pa3MHOXKEHUE», «Turbl Oecnoiaoro
pa3MHOXKEHUD», «Pa3MHOKEHME XIIAaMHIOMOHAIbB», «Pa3MHOMXEHHE SBIIICHBD»,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocomely, «l'amerorenes», «CTpoeHue
AWLEKIETKH M criepMaro3ounay, «OCHOBHBIE CTaguu OHTOTeHe3ay», «lIpsmoe n
HempsiMoe  pas3BuTue», «Pa3BuTue Maickoro xyka», «Pa3Butme capaHumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHue CeMsH OJHOJONBHBIX U JIBYIAOJIBHBIX PACTECHUN», <«KM3HEHHBIN LUK
MOPCKOU KanmycTbDy, «KU3HEHHBIN TUKI MXa», «/KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«KV3HEHHBIN LUK COCHBDY.

ObopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpenapaThl SHWLEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTax».

IIpakTnueckass padora «BbIsBIEHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITI03BOHOYHBIX KMBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM W H3MEHYMBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. KonsiioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHS U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCHUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3Ur0Ta, YUCTasl IUHUS, THOPU/Ibl, TEHOTHUI, (PEHOTHII.
OCHOBHBIE ~ METOABI  TE€HETUKU:  THOPHIOJOTMYECKUN,  IUTOJOTMYECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun



[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPEILIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi THOPUIOB MepBoro nokojeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaens — 3aKkOH pacUICIUICHUs IPU3HAKoB. L{UTOosIOrMyeckrue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UIoTe3a YMCTOTHI FaMeT.

AHanmsupyronee ckpemmBanne. [[poMeXKyTOUHBIM XapaKkTep HAclIeIOBaHHUS.
Pacuierienre npu3HakoB IIpU HENOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacJeJIOBaHUsI TPU3HAKOB. [[uToOornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CIEIUICHUS MEXIy TeHaMHh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKkoB, CUETIEHHBIX C MTOJIOM.

I'eHoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementaprnocts. Onuctas. [lomumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTUYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTUBHBIX  (YHKIIUH.
['eHeTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIeACTBEHHOU HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», « Tpetuit 3aKoH
MeHnnens», «AHanu3upymollee CcKpelmuBaHue», «HemomHoe aOMUHHUpPOBaHHEY,
«ClemieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMUd 3aKOHOB €IMHOOOpasws
THOpUIOB TIEPBOTO TIOKOJICHHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCUMOTO HACIIEIOBAHUS MPU3HAKOB, MOJENb IS



JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ynbTaToOB  JUTHOPUTHOTO
CKpEIIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACJICCTBEHHAS.

Mopaudukanuonnas U3MeHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairoHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMUECKAast N3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUN
TeHETHYECKOT0 pa3HOOOpa3us B Ipeiesiax OJJHOTO BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBIC MYyTallMud. SnepHble U
HUTOIIa3MaTuYeckue Myrtanuu. CoMaTUYecKUe U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTauuid. MyTareHel W HUX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IpoIlecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHas W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PpOJb ONULEHEMUYECKUX Gaxkmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMmoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabnmuet u  cxembl: «Buasl  u3meHumBOCTHY», «MoaudukaloHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I 'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl MyTaruity.

OO6opyioBaHue: XMBbIE W TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas pabdora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOU KPUBO».



IIpakTuyeckass padora «Mytaruu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoaHas MporpaMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISILIUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11IP-ananu3a. HaciaeacTBeHHbIe 3a00JIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YeloBeKa. boJIe3HW C HAcleJCTBEHHON MPEIpacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALCHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHATHE «TE€HETHYECKOTO Ipy3a». ITUYECKUE ACHEKTHl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS F'€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTukanus u cenekuus. 3apoKIeHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTrooOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunm B CO3JaHNM COPTOB PACTEHUN U TTOPOJ )KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAZIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. 1. BaBumnosa, ero 3HaueHue s CEISKITMOHHON pabOTHI.

Metoapl cenekunoHHONW paboThel. M CKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIsio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PaninanMoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOIOB
pekoMOuHanTHbIX JIHK 17151 mosmydeHnust iCXOAHOTo MaTepurana s CEeJIeKIUU.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIIHSL.
brmuskopoAcTBEHHOE — CKpemmMBaHWe, wid  WHOpumumHr.  HepoacTBenHoe
CKpenMBaHue, Wid ayTOpuAuHT. ['erepo3uc w ero mpuumHbL. Vcmomb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuauzauud. [Ipeogonenue Oecruioaus



MEKBUJAOBBIX THOPUAOB. JIOCTUKEHHS CEIEKIIMU PACTEHUM U )KUBOTHBIX. «3enéHas
DeBONIoOYUAY.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAMYEH JIJISl CO3/IaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYJIbTYp. H3yuenue, coxpanwenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYUleHUs
cyuecmeyowux U co30aHusi HOBbIX NOPOO, JNUHUU U KPOCCO8, 6 MOM HUCIe C
NPUMEHEHUEeM COBPEMEHHBIX MeMO008 HAYUYHbIX UCCIe008aHUL, NepedosblX Uoeli U
NepCneKMmMuBHbIX MexXHOI02UL.

JleMmoHcTpanuu

[loptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsuenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00PAa3usi KyJIbTYpPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYHUBOCTWY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlabopaTopHasi pabdora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKRypceusi «OCHOBHBIE METOIbl U JOCTHUKEHUSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATELHBIM YyYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPHUIO
arpOyYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoI0rUs U CHHTETHYECKASA OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OWOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOjieMe. Mukpoouosornuecknii cuHTe3. OOBEKTH MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHANIPABICHHOTO U3MEHECHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MOJYyUYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KaIuX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas mnxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMsS ¢W  COMAaTHYECKUN
smOpuorene3. lcnonab30BaHWE TarlIOWJOB B CEJIEKUMU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
AUIEKJIETOK U KJIIOHUPOBAHUE XKMUBOTHBIX. METO/l TpaHCIJIAaHTALUU SAJIEpP KIIETOK.



Texnono2uu 0300po6nenus, KyibmueUupo8arus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomouHanTHbix JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW WHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas nudposas meaununa. [T1[P-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKAa I OLIEHKH COCTOSIHUSI €ro 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHI, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OmonmpuHTHUHra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BakKLMH C ILEJbI0 00OecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuup! U cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxxeHepus», «I'eHHas HHXKEHEPU».

JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE SBOJIONUOHHBIX NpPeEACTABICHUNA B
OouoJiorumn

OpomonmonHas Teopusi Y. JlapBuna. Ilpennochbliku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HaydHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBHUHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHM3MOB, HACJEJCTBEHHass M3MEHUYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cuaTeTnueckorr Tteopuu dBomonmu (CTD). HelTpanbHas
Teopust 3Bomounnd. CoBpeMEHHas 3BOJIOLMOHHAsA OuWojorusd. 3HA4YECHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosnbe, Y. lapBun, C. C. YerBepuxos, 1. U. IImaneraysen, Ix. Xonaein, /. K.
benses.

Tabnuubl u cxembl: «Cucrema sxuBoit mpupoasl (1o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopMupoBaHus NPUCITIOCOOTICHUN Y
pacTeHuil U )KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapipyra myremecTBus Y.
Hapsuna», «Haxoaxu Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6ei», «MHoroodbpasue KyJIbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema o0pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYLIUMX CHJI 3BOJIOLHMW», «OCHOBHBIE IOJOKECHHUS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHHA. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TOMYJSIUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunaTuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJIeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusax. DPQPeKkT OCHOBATEIS.
Ippexm b6ymouinounozo eopaviuwika. CHUdCeHUe 2eHemuyecKko2o pasHooOpa3usL:
npuyunsl u creocmsusi. llposenenue s3¢pgpexma opeticha 2eno6 8 6ONLWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus TIOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0oTOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMMA, CTAOWIM3UPYIOIIUNA,  pa3pbIBAOIIMIA
(zm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHKPOIBOJIOLUU.
Bo3HukHOBEHHE NpUCTIOCOOIEHUI Y Opranu3MoB. ApoMop(do3bl U ANOAANITALIAH.
[Tpumepsl TprcnocobIeHU y OpraHu3MoB: MOpdoiornueckue, Pu3noIoru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BupoobOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTPUUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3K0JI0TUYECKOE), «MTHOBEHHOE (monumIonM3anus,
rudpuanzaiys). JJIMTenbHOCTh 3BOIIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl GOpMUPOBAHKS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Pob 3BOTIOLIMOHHOM OMOJIOrUH B pa3pabOTKe HAYYHBIX METOJOB COXPAHECHHUS
OonopazHooOpaszusi. MUKpPOIBOJIONUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpaMuU

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHAass HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BaiinOepray, «/IBuxyime
CWJIbl HBOJIIOIUNY, «IKOJIOrHYecKass M30JAUs MONYyJIAUi ceBaHCKOU (openny,
«["eorpaduueckas U30aA1US TUCTBEHHUIIBI CHOMPCKOM U JTMCTBEHHUIIBI JJayPCKO»,
«ITonynsIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEepPTB», «Cxema NeHCTBUS
€CTECTBEHHOT0 0TOOpa», «@opMbI OOpPHOBI 3a CylllecTBOBaHUEY, « MHTyCTpHUanbHBbIMI
MenaHusM», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipemgynpexnaronias OKpacka XUBOTHBIX», «PU3HOIOTUYECKHE
apantamun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTBHY,
«Kpurepuu Buaa», «Bunpl-nBoiHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanHus», «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JaHBIIICH,
«KO0JIOTHYECKOE BUA000pa30BaHUE BUAOB CHHMI, «llomumimounasl pacTeHuil»,
«KamycTHO-peneuHblil rTuopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOEHUM, Yydelia MTUILl U 3Bepell pa3HbIX
BHJIOB, TepOapum pacTeHWH OJIM3KWX BHIOB, OOPA30BaBIIUXCS Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHWE BHJIOB IO MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJabTaThl

MeTtonbl  M3y4deHHS MaKpOAIBOMIONMHM. [lameoHTonOrmyeckue MeTO[bl
uzydeHus: HBomornuu. IlepexonnHbie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepUKOB U OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Bumbi-
DHIAEMHUKHU U PEIUKTHI.

OMOpPHUONOrHYEcKUe U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YUEHUS
IBONIIOLMU. ['€HeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOUMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJNEKYISIPHO-TEHETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHUIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUSA TEHOMOB.

OO61mure 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUUH. [IpuHyun cmenvt ynkyuii.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, ®. Mrosuiep, 3. ['ekkeb.

Tabmuupbl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedansl»,  «Punmodure»y,  «CemMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu >3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe, «PyaumeHTsD,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI 4YeJIOBEKa M IMUMNaH3e», «l1aBHbIE
HaIlpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTATKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTreHe3 H
naHcrepmusi. [JloHayyHble IpeacTaBlIeHUs O 3apPOKICHUU KU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKIEHUS KU3HU U €€ onpoBepkeHue ornbitamu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIOTHA.

OcHoBHBbIE JTaIbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOIUSA. XHUMHUYECKass OHBOJIONMS. AOUOTEHHBIM CHHTE3
OpraHnyecKkux BemecTs n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
O6pazoBanue noaumMepoB u3 MonoMepoB. Koameparnas runote3a A. V. Onapuna,
runorte3a mnepBuuHoro Oynbona Jlx. XompaeiliHa, reHeruyeckas rumore3a [
Ménnepa. Pu6osumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHNE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3ydeHus. MickonaeMbple OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAS U aOCOJIOTHAs T€OXPOHOJIOTHUS.
["'eoxpoHOIOrMY€ecKas MIKajia: 30HbI, 3pbl, IEPUOJIbI, STIOXH.

HavanpHbie 3Tanbl OpraHMYecKOM HBOJIOUMU. [losBIEeHME W DBBOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThl U 3YKapUOTHI.



[Tpoucxoxaenre sykapuoT (CHMOUOTEHE3). DBOTIOIMOHHOE MTPOUCXOKACHHE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OPraHu3MoOB. BoO3HUKHOBeEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUU U
3aBoeBaHue uMU cymu. CemeHHble pacTeHHUs. lIpoucxokeHHne LIBETKOBBIX
pPaCTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUSA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimii. [IporcxoxneHre MIEKONUTAIOMUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30i, Me3030H, KaiiHo301. OO0I111ast XapaKTEPUCTUKA KJIUMaTa U T€0JIOTHYECKUX
npoueccoB. [losiBieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30BaHUE:
€ro yCJIOBUSA U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOouuIoro. IIpuunHel u
CJIECTBUS MAacCOBbIX BbIMHUpaHUil. COBPEMEHHBIN 3KOJOTMYECKUN KPHU3UC, €T0
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanwu, JI. ITactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [lactepa no
M3YYEHHUIO CaMO3apoXKJIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  HBoMOUUM», «['€oXpoHOJIOTMYEecKass  IIKaiay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BONMIOIUNY, «CxeMa 00pa3oBaHUS dYKAPUOT
nyTéM cumoOunorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHuE BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBIE BOAOpocHn», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YneHuctonoruey, «PbpiObl», «3eMHOBOAHBIEY, «lIpecMbikaromuecs,
«IItney, «Miekonuraromue», «Pa3Butre xKu3HU B apXEUCKOU 3pe», «Pa3Butue
)KU3HH B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTne KU3HU B ME3030MCKOU 3pe», «Pa3BuTHe )XU3HNU B KaHHO30HMCKOMN 3pey,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repbapuy PACTCHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIQXKHBIEC MTPENapaThl )KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydelia NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEW, TMOJIE3HbIX MCKOMAEMbIX, MYJSKH OPraHUYECKHX OCTAaTKOB
OpTraHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Musiiepa—
FOpu 1o nzydenno abMOreHHOTro CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnHMcaHuWE HMCKONAEMBIX OCTAaTKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydueHne OCOOCHHOCTEN CTPOCHUSI paCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «/3yueHne ocOOEHHOCTEN CTPOEHMSI MTO3BOHOUHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxaenue Ye10BeKa — AaHTPOIIOIeHE3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOMCXOKICHHM YeEJIOBEKa. Penmmrunosnsle
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0T0-OMOXUMHUYECKHUE,
nosezeHueckue. OTINYus 4elloBeKa OT )KMBOTHBIX. [IpAMOX0OKIEeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHONO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymiue cuiibl ((pakToOphl) aHTPONOreHe3a: OMOJIOrHYecKUe, COllUaIbHbIE.
CooTHolIEeHNE OMOJOTUYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJUU aHTpOIIOTeHe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHbI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIIHE TPEIKH YeT0OBEKOOOPa3HBIX 00€3bsH U
J0/IeH. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OpYAUN TpyAa. YemoBeK NpAMOXOISIIUN U IEPBbIA BBIXO JIIOIEH 32
npenensl Appuku. YenoBek reifienboeprekuii — o0l npeiok HeaH 1epTaaIbCKOro
YEJIOBEKA W YEJIOBEKa pPa3syMHOro. YeloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIECHUCOBCKHM
YeJIOBeK, OCBOCHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenermka u
MajJeoreHOMHKA.

OBOMIONMS COBPEMEHHOTO 4YesloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mporecc ¥ noaumopdusmM. [lomymsimoHHbIE BOJHBL,
npeiid reHoB, murpanus U «3(pQPexT ocHoBaTENN» B MOIMYNSIMIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporneouiHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlIbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeuecknx — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KAroUIeH Cpeibl.
Bnusiaue reorpaduueckoit cpeanl u Aperida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexauciuuruinHapable  MeToisl B ¢u3uuecko  (OMOJOTUYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PynuMEHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpaimonutek», «YenoBek  ymenwlit», «YenoBek
MPSIMOXOAIIMIY, «JleHncoBCkui yenoBek» «Heanaepranbupny, «k KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEIOBEKa», «Packl UeloBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYpbl ~TpPEIKOB 4YeloBeKa, penpoaykuuu (pororpaduu) KapTuH ¢
MudoIOoTHYECKUMU W OUOJEHCKUMH CIOKETaMH TPOMCXOXKICHUSI YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKA U KUCTH IIUMIaH3e,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0OCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aalTalNil YeIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM C OKpY KaloLIe cpenoi

3apoxaeHue U pa3BuTHe dKojoruu B Tpyaax A. 'ymOonsara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenst u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. IloneBble HaOMOAEHUS. DKCOEPUMEHTHI B DKOJIOTHU:
npUpoAHbIE W JiabopaTtopHble. MojenupoBaHre B HKOJIOTMU. MOHUTOPUHT
OKPYXAIOIIEH CPeIbl: TOKAIbHBIN, PETUOHATBHBINA U TJI0OATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. KOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4enoBeuecTBa ¢ npuponon. GopMupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHYECKON IPAMOTHOCTH HACEIECHUSI.



JleMoHCTpauun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Kkonoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kimaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTUYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIornueckux ¢akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuotnyeckue ¢akropel. CBeT Kak sKosornueckuil ¢akrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpPAa Ha OpPraHU3Mbl. DKOJOTHYECKUE T'PYIIIIBI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaipHas poJib CBETA.
DoTONEPUOIU3M.

Temmnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [loiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHuil K
noJiIepKaHuio0 BoJgHOro OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpefl 00uTaHusl opraHu3MoB. [Ipucnoco6neHunss OpraHu3MoB K KU3HH
B Pa3HbIX cpeax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble pUTMBL. [IprCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznenusie popmbl oprann3moB. [lonsTue o xxu3HeHHoi hopme. JKu3HeHHbIE
dbopMbl pacTeHHW: JEpeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: THUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHMS U 00pasa >KU3HH.

buotnueckue daxkTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOno3 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyajau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMoOJecTBUs  (Tommueckue, (opudeckue, (¢abpuueckue). 3HAUCHUE



OMOTHYECKHX B3aUMOJACHCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpeie
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpauun

Tabmuupbl U cxembl: «IKonorudyeckue @axrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLICHUIO K CBETY», « TE€nIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bHOJOrMYeCKHEe pPUTMBDY,
«Kuznennslie popmbl pacTeHUi», « KuzHeHHbIE (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMA XBOMHOrO Jiecay, «llemw muTaHus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumobuosy,
«KommeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUHW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jM4YHBIX SKOJOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHMS], TepOapUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3Bepeil, repdapuun
pacTeHui, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHus JTaHHBIX IPYMI, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUINX B pa3HbIX Cpenax,
repbapuu M KOJUIGKUMU PACTEHUH M IKMBOTHBIX, OOJaJaloIIUX dYepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUW >KU3HM, repdapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYAaCTBYIOIIHUX B PAa3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuasi padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYCCKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHHUS.

Tema 8. IKo10rust BUAOB U NMOIYJIALUH

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Oounonoruyeckas cucreMa. Posib HEOJHOPOAHOCTU Cpelbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOrUU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi U TI0JIOBasi CTPYKTypa, pOXIAaeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUS.

OKoJiornyeckasi CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMuKa monmyJsiud U €€ peryisinus. buoTHdyecKkuii NOTeHLHMA MOMYJISLUU.
MonenvupoBaHue AMHAMUKY nonyJsinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUSA. Perynsiiys YUCICHHOCTH MOMYJALMA: posib (PaKkTopoB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKkonornyeckoil Huime Buaa. MectooOuTanue. MHoOromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3sMepbl 3KOJI0rMYECKOu
Hui. [loTeHnnanbHas U peaau30BaHHAs HUILIN.

Bun xak cucrema nomyisinui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabnuupl W cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJISAIIIN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyisiiun», «CKOpOCTh  3aceleHUsi IOBEPXHOCTU 3EMJIM  Pa3InYHbIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

Oo6opynoBanue: repdapun pacTeHUM, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHust CEeMsiH paCTEHUM K PaCCEIICHUION.

Tema 9. Jxosorust cood1mecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrtema kak oTkpbiTas cucrema (A. Ix. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOCcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE TOKA3aTeNM SKOCUCTEMBI. bruoMacca v mpoAyKIHs. DKOJIOTHUECKUE
nUpaMUIbl YUCeN, OMOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYHMHBL. AHTPONOrEeHHbIE BO3JICUCTBUS Ha
cykueccuu. KnnmakcHoe cooOmiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti U
oKeanos. Ixocucmemvl MyHOp, 1€co8, cmenell, NyCMmblHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznnuuns
ME3K]ly aHTPOIIOTEHHBIMH U PUPOJHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucTteMax. Ponb kackadnoeo 3ghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwl 6030eticmaus 3a2psA3HeHUll Pa3HbIX MUN08 Ha CyOOp2aHU3MeHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmeausi. MeToloIoTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIxk. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoLEeHO3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMa XBOMHOIO Jecay, «OyHKIMOHAIbHBIC
IpyNIIbI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «Llenu
nuTanus (macTOWIIHAs, JACTPUTHAs)», «DKOJOTMYECKas MupamMuja YHCE,
«IKonorudeckas mupamMua OMOMacChl», «IKOJIOTHUYECKas MUpaMUa dHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuuHas cykieccus», «BoccTaHoBIIeHHE Jieca MOCTe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
OHEPTUU B arporieHo3ey, «[Ipumepsl ypOoIKOCHUCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeid, repObapuu KyJIbTYPHBIX M TUKOPACTYIINX PACTCHHM, aKBAPUYM KaK MOJICITh
HYKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX YKOCHCTEMAaX).

IKCKYypcusi «IKCKypcHsl B TUIIUYHBIN OuoreoiieHo3 (B 1yOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIM HUJIM TOHMEHHBIHN JIYT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHUsI B arposKOCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas 000J0o4ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpejacTaBieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ coctan. XKuboe
BeIecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH CyIIecTBOBaHUsS Onocdepnl. OcobeHHOCTH Ouochephl Kak
r1100anpHOM 3KOocHcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHUYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTH SIBICHUH B
ounocdepe.



3oHanbHOCTH OHMocdepsl. [lousaTre o Gnome. OCHOBHBIEC OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JIeCa, CMEIIAHHBIE M IIUPOKOJIUCTBEHHBIE Ji€ca, CTEINHU, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECA, BBICOKOTOPhS. KitMMar, pacTUTENbHBIN U )KUBOTHBII
MHUpP OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. 1. Bepuanckuii, J. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpuUpoie»,
«Kpyrosopor yriepona B npupoae», «KpyroBopoT Kuciopoga B HpHUPOIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Kinmarnueckue
nosica 3emnm», «Tynapay», «Takra», «Cmemanneiin aec», «lLIupokomucTBeHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii Jiecy.

Oo6opyznoBaHue: repbapur pacTeHUH pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OLIas cpeaa

OKOJIOTUYECKHE KPHU3UCHI M MX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AyITHOM cpebl. OXxpaHa Bo3ayxa. 3arpsi3HEHUE BOIHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHne mnousel. OxpaHa HOYBEHHBIX
pecypcoB. M3meHeHnne kimMmara.

AHTpOIIOTEHHOE BO3/ICMCTBUE HA PACTUTENBHBIA M KUBOTHBIM MHUp. OxpaHa
PACTUTENBHOIO U KUBOTHOrO MHpa. OCHOBHBIE NPUHILMIIBI OXPAHBI MPUPOJBI.
Kpacasie xHuru. Oco0o oxpansembie npuponanbie Ttepputopun (OOIIT).
boraHnyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOIO PA3BUTHs YEJIOBEYECTBA WU INPUPOJBI.
PanonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpasust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI00AJBHBIX JKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE MTOCIIEICTBHUS.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsl, odecneuusarouwjue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl
IKopeabuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpaMuU

Tabmu1s! u cxembl: «3arpsizHeHue aTMoc(epr», «3arpsa3HeHne TuAPOCHEPb,
«3arpsizHeHue nouBbly, «[lapHuKoBeIi 3ddekT», «Oco00 oXpaHsieMble TPUPOIHbIE
TEPPUTOPUMY», «MOJEIH yIpaBiIsieMOro MUpay.



OobopynoBanue: ¢otorpapuu OXpaHSEMbIX PACTEHHH M >KUBOTHBIX KpacHoi
kHuru Poccurickon ®@enepannu, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OoOy4JalomMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpEIMETHBIE U TTPEIMETHEIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIECAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJAECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUMN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUS, HAIUUUEe NPABOCO3HAHUS YIKOJOTUUECKON KYIbTYPHI,
cnocobnocmu cmagums 1IN U CTPOUTH KU3HCHHBIC ILJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBbI IO OUOJIOTUH JJOCTUTAIOTCS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMH COIMOKYJIIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHHSATHIMA B OOIIECTBE MpaBUIAMH M HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMUU JIMYHOCTH, MAaTPUOTU3MA U
YBAXCHUS K 3aKOHY W IPABOIOPSJKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHS, OCPEKHOrO OTHOIICHUS K KYJIbTYpPHOMY HACIEIUI0 U
TPpaAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupone u
OKPYKAIOIIEU CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMNbITA ACATCIBHOCTH B IMPOIECCE peaav3alryd OCHOBHBIX HApPaBJICHUMN
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YyYaIOIIEerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
Y MIPaBONOPSIAKA;



TOTOBHOCThH K COBMECTHOM TBOPUYECKOH JIESITEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJNbHBIX 3a/ad, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABATEIbHBIX M HCCIEAOBATEIbCKUX 3a7a4, YBaXXUTEIBHOIO
OTHOILICEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU UJICHTUYHOCTU, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM MPUPOJIBI,
JTOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHHUE YMOLIUOHAIBHOTO BO3JICUCTBHS KUBOU IPUPOJBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOTy YU :

NOHMMAaHUE U peanu3aliysi 310pOBOro 1 6€301macHoro oopasa *u3Hu (310poBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATAA W OTObIXa, peryspHas (Qu3uueckass axKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN W HENPHITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpEeHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa SKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIE MPU U3YUECHUH OMOIOTHH 3HAHUS
M YMEHUS TpU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
NPUPOAOINOIb30BaHUEM  (COONIOZEHME  TpaBWi  TOBEACHUS B  MPUPOJE,
HAIIPaBJICHHBIX HAa COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAxX, OXPaHy BHUIOB,
aKOocucTeM, brochepsr);

AKTUBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHOU
cpene, yMEHHE MPOrHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHYECKHE MOCIEACTBHS
IPEANPUHIMAEMBIX IEUCTBUM U NPEJOTBPAILATD UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN IESITENBHOCTH IKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUDA;

MOHMMAaHWE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJik B
GbopMHpPOBaHUU PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
mpeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOM LMBHIIMA3AIUU:
oOecrieueHuss HOBOTO YPOBHS DPa3BUTHUSI MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MMOMCKA MyTEeH BBIXOAA U3 IJI00ATBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB M (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYyYHONW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoi
IPY U3y4YCHUH OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YyaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbI0 MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HKCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
peleHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO ACSTEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yabTaThl OCBOCHMS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble IS (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOITUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHB MHUpa H CHEeONUu(PUKy METOJO0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, MPOIIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNe, HAOII0IeHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAJIbHbBIC
ydeOHbIe JeHCTBUSA (IMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH U COIMATIBHOMN
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOyYarolmMXCsl  UCMOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHOMN M COIIMATIBLHOMN ITPaKTHUKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4ueOHbIe JCHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCAJIbHbIC Yy4ueOHBIC JIEHCTBUS,
PEryJIATUBHBIC YHUBEPCAIbHBIC yIeOHBIC ICHCTBHUS, COBMECTHAS JEATCIIBHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOTHYeCKHE AeliCTBHUSA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaIM3upoOBaTh  MPoOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUH, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUM (BBIICIATh WX XapaKTEPHbIC MPU3HAKU, YCTAHABINBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE pPaCCYXXICHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICITBHBIE CPEACTBA ISl TPEACTABIICHHS CYIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUMH B U3ydyaeMbIX OHOJIOTMYECKMX OOBEKTax, a TaKkKe
MPOTUBOPEYMII Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
1EeJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIIbHOCTH;

KOOPJIMHUPOBATH U BBITIOIHITH pa0OTy B YCIOBUSAX PeajJbHOTO, BAPTYATHHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHA:

BJIAJ€Th HABBIKAMH y4E€OHO-UCCIIEOBATEIBCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 33]1a4, TPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YIEOHBIX M COITHAIBHBIX MTPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILUJICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIIBUTATh THUIIOTE3Y €€ PelIeHus, HaXOAUTh apTYMEHTHI IJIs I0Ka3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBAaTh TIOJNIYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISTh IEJICHAIIPABICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KHU3HECITCIHHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX YUYCOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIC WJICH, MpeJjiaraTb OPUTHHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



dbopMynupoBaTh 3aMpOChl U MPUMEHATH Pa3IMYHBIC METOABI MPHU MOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOIUMOM I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MPEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIONIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
OMOJOrMyeckod HHPOpMalUUE: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMAMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMHM eCTBUSIMU:

1) oO1menme:

OCYILECTBISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU O CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1ayy, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH IMO3HMIMKI IPYTHX YYaCTHHKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMSTYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOIEHUS U B3aUMOJIECHUCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HMCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MpU PEIICHUH OUOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIIOBBIX (HOPM B3aUMOJEHCTBUS MPU PEILIEHUH Yy4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KOro YjeHa KOJUIEKTHBA,;

OPUHUMATh LEJId COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUMH,



pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIAThb pE3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE TIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAJTbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3amusi:

UCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS [UIsl BBIABICHHUS NpoOJieM U HX
pEIIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOIIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieJ1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW 3pPYAHULIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JE€Th HABBIKAMU  MO3HABAaTEJbHOM  pediekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLEHUBATH PUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEeHThl JPYrMX IIpU AaHAJIU3E€ pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAINU3E€ pe3yJbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO APYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeaMmera
«buonorusi» Ha yrayOJn€HHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECIeYeHHE
npoduibHOoro  oOydeHuss  oOydaromuxcss  Owojormd. OHHM — BKJIIOYAKOT:
cnenuuyeckue s OMOJIOTMH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpeameTHble pe3yabTaThl MPEICTABICHBI IO
roJiaM U3y4eHUs.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB TOPUPOABI U  pEUIeHMH NOpoOJieM  palMOHAJIBLHOrO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIIME OUOJIOTHYECKHME TEPMHHBI W TOHATUS (KU3Hb, KIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSAOB B HACJIEICTBEHHOU
n3menunBoctu H. V. BaBunoBa), mpuHIUIBI (KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIISATH CYIIECTBEHHbIC MTPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxkTepuil, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pACTEHUU, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



POTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHIX
IPOIIECCOB: 0OMEHA BeUIECTB (METab0IM3M), MPEBPAILCHUS SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€W03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHUS,  WHJIMBUIYAJBHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHUEM KIJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM U CHCTEMaMH OpPraHOB y pACTEHMi, *XUBOTHBIX U YEJIOBEKa M HUX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSAMH, MEXIy STanamu
oOMeHa BeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTHUIIOM H
dbakTopamu cpeJibl OOUTaHUS;

YMEHHE BBISABIATh OTJIMUYUTEIbHBIE NPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHMU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXAY UCCIIeTyeMbIMU OMOJIOTMYECKUMH TIPOIIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TPAKTUYECKHUe pPabOThl, COOIIOIATH
npaBuiia npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIuUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
pe3yJbTaThl U ANaTh BBIBOJIBL;

YMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKOW PaboOTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOMMYHO  TPEJCTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
o0acTu GMOJIOTUHU U MEIUIMHBI (KJIOHHPOBAHUE, UCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuiell mpodeccuoHalbHON
JESATEIIbHOCTH B 00JIaCTH OMOJIOTMM, MEAMLIMHBI, OMOTEXHOJOIUHU, BETEPUHAPUH,
CEJIbCKOTO XO03SCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
MHTEPEC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJOTUYECKOro  OOpa3oBaHMs B OpraHU3ANMSIX  CPEIHETO
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEUICHUU SKOJOTUYECKHUX
npobJieM 4YenoBeYecTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOJIOTIONB30BAHUS, U B ()OPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K TPUPOJIE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHHME BJAJETh CHUCTEMOM OMOJOTMYECKHUX 3HAHUN, KOTOpas BKIHOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIMX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(oBomroniMoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPUS SBOJIIOLMN), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBomtonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON NHpaMUbl 3HEpruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAYYHOIO  IO3HaHMA,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUSAX HKUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, M3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJIE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM H Ouocdepbl, CTAOMIU3UPYIONIETO, ABIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpA, AJIIONMATPUUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIUSHUA  JBWKYIIMX  CWJ  DBOJIOIMM  Ha  reHoQOHA  TOIMYJSALHH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpefie OOWTaHUs, YepeIOBaHUSl HANPABICHUMN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIMMHU CHJIaMUA AHTPOTIOr€HEe3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENbHBIE  TMPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBSI3€d  OpPraHM3MOB B  COOOILECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIsl J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBSI31 OPraHU3MOB U Cpebl OOUTAHNUSA, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOrooOpa3usi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHUE peniaTh OMOJIOTUIECKUE 3a0a91, BHISBISITH IPHUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OHOJIOTHYECKUMH TIPOIECCAaMU | SIBIICHUSMU, JIeTIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH MOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOMHOATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, TMPOBEPATh HX OAKCICPUMEHTAIHHBIMU
cpeacTBamMH, (GOpMYyIUPYs IeJdb HCCICIOBaHUS, AHAIW3UPOBATH IOTYYCHHBIC
pe3yibTaThl U JeaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyOJMYHO  TPEACTaBIATH  MOJYYCHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEITOBEKA
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCo0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, TPUPOIOTIONB30BAHMS, MEAUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBINIUICHHOCTH, YTIyOJIATh TIO03HABATEIBHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPOQPECCHOHATBHOTO H
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIEKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
NPOrpaMMmblI Bcero Konrpoambie  Ipaxruieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypeb
1 buonorus xak Hayka 1
2 JKuBble cucTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHU4YECKask OpraHu3anus KIETKN 10
5 Crpoenvie u GyHKINHU KICTKU 8 2
6 OOMeH BellecTB U MPEeBpallleHue SHEPTUH B 9 |
KJIETKE
7 Hacnencreennas ungopmanus u 9 0.5
peanm3anus eé B KIETKe '
8 JKu3HeHHBIN MK KIETKH 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5
WU3MEHUYMBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTeTUYECKAsk OMOJIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM
Ne i/m (uudpossbie)
MPOrpaMMbl Konrpoabnsie IIpakrnyeckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
| 3aposkJeHIe U Pa3BUTHE IBOJIOIMOHHBIX 4
MPEJICTABICHUI B OMOJIOTHI
Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 IIponcxoxneHue yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTUsl — HayKa O B3aUMOOTHOILICHUSIX
6 OPraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollei cpeaoi
7 Opranusmesl 1 cpesja 0OuTaHUs 9 1.5
8 DKoJ0Tusl BUJOB U MOMYJISILIUMA 9 0.5
DKosorus cooduiecTB. JKOJIOTHYECKHe
9 12 0.5
CUCTEMBI
10 buocdepa — rmodanpHas skocucTema 6
11 UYenosek 1 OKpyKarouas cpeaa
12 PeszepBHOE Bpems
OBHLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buomnorus kak KOMIIJICKCHAsI HayKa U KaK
9aCTb COBPEMCHHOI'O 06I_HGCTB8

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

Jara

IIpakTuyeckue
U3ydeHus

padoThI

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBrle cuCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anusa ;KUBbIX CUCTCEM

Wcropust OTKPBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

MeTo/1pI MOJIEKYJISIPHON M KJIETOYHOI
6uonoruu. [IpakTnueckas padora
«3yueHne MeToA0B KIIETOYHON
Ouosoruu (xpomatorpadus,
anekTpodopes, muddepeHnraibHoe
uentpudyruposanue, [1L[P)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJICTKHU, UX
Ouosorunueckas POJIb

OpFaHH'-IeCKI/Ie BCIIIECTBA KJICTKU —
6enku. JlaboparopHas pabota
«O0bHapyxeHue OEJIKOB C ITOMOIIBIO
KaueCTBEHHBIX PEaKIIUi»

0.5

CsaoticTBa, Ki1accuduxanys 1 GyHKuuu
0enKoB




10

11

Oprannyeckue BenecTBa KICTKH —
YTJIEBOIbI

Oprannyeckue BenecTBa KICTKH —
JIATIUIBI

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlabopaTtopnast pabora «HccienoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3NIUYHBIX OPTaHU3MOB)

0.5

13

14

15

Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudpocharsr (HTD)
CexBenuponanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMHUKH,
MPOTEOMUKH

Metoabl CTpyKTypHOH GHOJIOTHU

16

17

Tunel knetok. [IpokapuoTndeckas kierka
CtpoeHne 2yKapuOoTHUUYECKOM KIIETKH.
[TpakTtuyeckas pabdora «M3ydenue
CBOWCTB KJIETOUHOW MEMOpPaHbI»

0.5

18

[ToBepxXHOCTHBIN amnmapar KJIETKH

19

20

21

OnHoMeMOpaHHbIE OPraHOU/IbI KJIETKH.
[IpakTuueckas pabora «M3yuenue
JABVKCHUA OHUTOINIA3MbI B paACTUTCIIBHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OPTraHOUABI KJIETKH:
MHUTOXOH/IPHH, TIacTUIbL. JITabopaTopHas
pabota «lVccnenoBanue miazMonnsa u
JIeTIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

HeMeM6paHHBIe OpTraHOUAbI KIICTKH

0.5

0.5




22

23

CrpoeHre U GyHKIUH sIpa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHwHsI KIIETOK Pa3InIHbIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMILISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTaIMTUYECKOM aKTUBHOCTH
dbepMeHTOB (Ha MprUMepe aMUIIa3bl WK
KaTasas3bl)»

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIeTOYHOTo MeTabou3Ma. JlaboparopHas
pabota «3yuenue hepMEeHTATUBHOTO
pacuienjaeHus NepoKkcHuia BoJOpoa B
pPaCTUTETHHBIX M )KUBOTHBIX KIIETKAX)

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue mporeccoB GOTOCUHTE3a U
XEMOCHHTE3a)

AHa’poOHBIEe OpraHu3MbL. Bus
opoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOTIECCOB OPOKECHUS 1
JBIXaHUS

AdpoOHBIE OpraHU3MBbl. JTarbl
HHEPIreTUUECcKOro ooMeHa. DHeprus

0.5




MEMOpPaHHOTO I'paIueHTa IPOTOHOB.
Cunte3 AT®: Pabora nporonnoit ATD-
CHHTa3bI

O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI

o TeMe "OOMEH BEIIeCTB U
MIpEBpaIlCHUE SHEPTHH B KieTke" /

32 KonTtponsHas padora o reme "O6meH
BELIECTB U [IPEBPALEHUE SHEPTUH B
KieTke"

33 Peakiiuun MatpuyHOro CMHTE3a

34 Tpa"cKkpunus — MaTpUYHBIA CHHTE3
PHK

35 Tpancusius u e€ sTarnbl

36 Konupoanue amuHokucnot. Ponp
pubocom B OmocuHTe3e Oenka

37 Opranu3zaiys reHoMa y npokapuor u
AYKapuoT

18 MoutekynsipHble MEXaHU3MBbI SKCIIPECCUH
TEHOB Y dYKapHOT
Bupycel — HeksieTouHbIe POPMBI )KUZHU

39 u obnuratHble nmapasutsl. [IpakTnyeckas 0.5
pabota «Co3aHue MOJIeNTd BUPYyCa»

40 BupycHrble 3a060s1eBaHus YyeloBeKa,
JKUBOTHBIX, PACTEHUI

41 HanorexHosnoruu B 6MOJI0THHU U
MeAUIIHE

42 JKU3HEHHBIN UK KIETKU

43 Marpuunsiii cuares JIHK




Xpomocomsl. JITaboparopHas pabota

44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»

45 Jlenenue KJIeTKH — MHUTO3
Tunel kneTok. KapuokuHes U IUTOKUHES.
Peryisinus »KM3HEHHOIO LIUKIIA KIIETOK.

46 JlaboparopHas pabota «HabmoaeHue 0.5
MHTO32a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENnaparax)»
O0600menne U cucTeMaTu3alus 3HaHUK
no temaMm "Hacnencreennas uadopmarus

47 U peasinzanus ee B kierke", "YKu3HeHHbIN
ki kietkn" / KonrposbHas padoTa mo
teme "Peakiiuu MaTpudHOro cuHTe3a"

48 Opranu3Mm Kak eJuHOE 11eJI0€

49 Tkanu pacrenuil. Jlaboparopnas pabota 0.5
«M3y4yeHue TKaHeH paCTCHUIN» ’
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHeil 0.5
KUBOTHBIX»
Opransl. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabora «3yuenue 0.5
OpraHOB I[BETKOBOT'O PaCTEHUS»

52 Ormopa Tena opraHu3MOB

53 JIBuKeHne OpraHu3MoB

54 IIntanne opranu3mMoB

55 [InTanne NO3BOHOYHBIX KUBOTHBIX.

HI/II_I_ICBapI/ITCJ'IBHaSI CHUCTEMA YCIIOBCKa




56

I[I)IXaHI/IC OpraHnu3mMoB

I[BIX&HI/IG IIO3BOHOYHBIX XUBOTHBIX U

57
YyesioBeKa
58 TpaHcIOpT BEIIECTB Y OPraHU3MOB
59 KpoBeHocHas cuctemMa m03BOHOUHBIX
KUBOTHBIX U 4EJIOBEKa
60 Boiaenenue y opranusmos
61 3amura y OpraHu3MOB
62 HNMMmyHHas cuctema 4enoBeka
63 PaznpaxkumocTs U perymsuus y
OpTraHu3MOB
64 ['ymopanbHast peryssius 1 3HI0OKpUHHasI
cucTeMa JKUBOTHBIX M YelloBeKa
65 @®opMbl pa3MHOKEHHUST OPraHU3MOB
66 [TosmoBoe pasMHOKEHUE
67 Meiio3
["amerorenes. OOpa3oBaHue U pa3BUTHE
68 HOJIOBBIX KJIeToK. JlabopaTopHas pabora 0.5
«M3ydeHune cTpOEHHS IMOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKPOIIpEnapaTax»
69 WnauBuyanbHOe pa3BUTHE OPraHU3MOB
— OHTOTreHe3
70 3akyajKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JTHCTKOB
1 Poct u pazBuTHe JKUBOTHBIX. 0.5

JlaGopaTtopHnast pabota «BrisBiieHHE




72

73

IMPHU3HAKOB CXOJCTBa 3apom>1mel71
IIO3BOHOYHBIX JKUBOTHBIX)

Pa3zMHOXeHME U pa3BUTHE PACTCHUI.
JlaGopaTtopHnas pabora «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICIIUX
pacTeHui»

O060011IeHre U cUCcTeMaTHU3alus 3HAaHUN
no TeMe "Crpoenue u GyHKIUU
opranu3moB" / KontposbHas padoTa mo
teme "Ctpoenne U GyHKIIUU OPaHU3MOB"

0.5

74

Hcropust cTaHOBIICHUS ¥ PA3BUTHS
TCHCTHKU KaK HayKu. OCHOBHBIC ITOHSATHS
¥ CUMBOJIbI TeHeTUKU. JlabopaTopHast
pabora «/Ipo3zoduna kak 00BEKT
TeHETUUYECKUX MCCIIETOBAHUI

0.5

75

76

3aKOHOMEPHOCTH HACJIEAOBAHUS
npu3HaKoB. MoHOrnOpuaHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3y4eHne pe3yapTaToB
MOHOTHOPHUHOTO CKPEIIMBAHUS Y
npo3o¢uisr"

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBEI
MOHOFI/I6pI/I,Z[HOFO CKpCUINBaHUA

0.5

77

78

AHanu3upyoliee CKpeluBaHue.
HenonHnoe nomuHnpoBanue

JurubpuiHoe CKperuBaHue.
[IpaxTuueckas padora «M3yuenue
pe3yabTaTOB TUTHOPUIHOTO
CKpEUTUBAHUS Y APO30(PHITBI»

0.5




I_II/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI ,Z[I/IFI/I6pI/II[HOFO

79 1
CKpEIIUBAHUS
80 CuernieHHOe HaclieIoOBaHUE MTPU3HAKOB 1
81 XpoMOCOMHasI TEOPHSI HACIEICTBEHHOCTH 1
82 I'eneruka nomna 1
83 'enotun kak 1es0CTHAas cCUCTEMA 1
84 ['eHeTHYeCKUil KOHTPOIb PA3BUTHS |
pacTeHUi, )KUBOTHBIX U YeIOBEKa
25 M3MeHunBOCTh MpU3HAKOB. Bl |
U3MECHUYUBOCTH
86 MoudukaroHHast “3MEHYNBOCTh 1
BapuanuonHsslil paa v BapualimoHHAs
kpuBas. JJaboparopHas pabora
g7 «MccnenoBanne 3aKOHOMEPHOCTEN 1 0
MOIU(PUKAITHOHHOW U3MEHUYUBOCTH. o
[TocTpoenre BapruaMOHHOTO pAIa U
BApUALIMOHHON KPUBOM»
28 ['eHOTHNIMUECKAst U3MEHUHUBOCTD. |
KomOuHaTuBHAst N3MEHUHUBOCTD
MyTtanuoHHas H3MEHYHBOCTD.
29 [IpakTuueckas pabora «Myrauuu y 1
Ipo30¢uiIbl (Ha TOTOBBIX 05
MUKpOIIpenaparax )»
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO :
npouecca. JNUreHEeTHKA U SITUT€HOMHUKA
01 O060011eHre U cUCTeMaTU3alus 10 TeMe ] 0.5

"'eHeTHKa - HAyKa O HACIEACTBEHHOCTH U




92

W3MEHYMBOCTH OPTaHU3MOB" /
KontponsHas padora no teme "['eneruka"

I'eneruka yenoseka. [IpakTruueckas

pabota "CocTaBieHne U aHAIHU3
POAOCIOBHOM"

93

94

95

96

MeToasl METUITMHCKON T€HETUKHT

3HayeHNe MEIUIINHCKON T€HETUKY B
MPEAOTBPAIIEHUH U JICUCHUH
TeHETHYECKUX 3a00I€BaHNI YETIOBEKA

OCHOBHBIC TTOHATHS CEJICKIUH.
JlaboparopHas pabota "M3ydeHnue copToB
KYJIBTYPHBIX PACTEHUN U TIOPOJT
JTOMAIIHUX KUBOTHBIX"

MeTo/1bl CeTeKIIMOHHON pabOTHI.
JlaGopatopHas pabota "H3yuenue
METOJIOB CEJIEKLIUN pacTeHui"

0.5

0.5

97

JlocTv>KeHMs CeJIeKIMN PACTEHUN 1
#KUBOTHBIX. [IpakTHueckas padbora
"[IpuBuBKa pacreHnii"

98

99

100

CoxpaHeHue, U3y4eHHEe U UCI0JIb30BaHNE
TEHETUYECKUX PECYpPCOB

buorexHonorus kak Hayka U OTpacib
npousBojcTBa. [IpakTuyeckas pabora
"N3yuenne 0ObEKTOB OMOTEXHOIOTHH"

OCHOBHBIC HANPaBJICHUS] CHHTETHUECKHUI
OuoJIOruun

0.5

101
102

XpOMOCOMHaSI 1 I'CHHAaA WHXCHECPHA

MeauuuHCcKue OMOTEXHOJIOTUU




OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 0 135




11 KIIACC

KonuyectBo yacos DJIeKTPOHHbBIE
Ne ara ugposbie
n/n Tewa ypoxa Bceero Kontpoaburie  Ipakruyeckue f:syqe}mﬂ :Iﬁ[?;l;OBaTeJILHLIe
padoThI padoThI pecypenI
1 OpomonmonHas teopus Y. lapsuna 1
) JIBMOKyIIME CUIIBI DBOJIOLIUU BUOB 110 Y. |
HapBuny
3 Bbopn0a 3a cymiecTBoBaHue, |
€CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 Dransl SBOIIOIMOHHOTO Mpoliecca: |
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsius — snemMeHTapHas €AMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHHE U3MEHYMBOCTH Y '
0co0eil 0IHOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOFOIIAN 1
9 OS¢ ekt ocnoparenst. dpdexr !
OYTBIJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M3o0aumuu nomyssmii: 1
reorpaduyeckasi, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(bakxTop 3BONIIOLIUU




12

13

14

15

16

[TonoBoii oTO60Op

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPOBOJIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}o30B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX»

[Tpumepsl prCTIOCOOIECHHH Y
OpraHu3MoB: Mopdoiornyeckue,
¢busnonornueckue, ONOXMMUICCKHE,
noBeneHueckue. JlabopatopHas padora
«[IpucrocobneHust OpraHU3MOB U UX
OTHOCHUTEIIbHAS 11eTIECO00Pa3HOCT)
Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHeHHE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPUIO»

Crpykrypa BUJa

0.5

0.5

0.5

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIUU U
MU ACMHUOJIOTNH

19

Makpossosntonus. [TaneonTonornueckue
METOABI szqum[ 3BOJIFOIIUN

20

21

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIbHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YUYCHUA
9BOJJOINH




MonekynsipHO-TeHETHUECKHE,

22 OHMOXMMHUYECKUE U MaTEMATUUECKUE
METO/bl U3yUYEHUS IBOJTIOLIUN
23 OO61mre 3aKOHOMEPHOCTH YBOJTIOIHH
24 AnantuBHas paguaius.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIIMU
)5 Hay4nbie rUnoTe361 MPOUCXOKISHUS
JKM3HHU Ha 3emiie
26 JloHayuHbI€ MPEACTABICHUS O
3apOKICHUM JKU3HU
7 OcHOBHBIE 3TaIbl HEOPTaHUYECKON
DBOJIIOLUN
28 ['unoTe3sl 3apoKICHUS KUZHU
Ucropus 3emiu 1 MeTOABI €€ U3yYEHUSI.
29 JlaGopatopHnas padora «3yuenue u 0.5
OIIMCAHHUE MCKOIAEMBbIX OCTATKOB
JPEBHUX OPraHU3MOB)
30 HauanbHele Tars! opraHndeckon
DBOJTIOIUN
31 OBOMIOIUS DYKapuOT
OCHOBHBIE 3TAITbI YBOIOIUN
1 pactutenbHOro Mupa. [lpakTuueckas 0.5
pabota «3ydenne ocoOeHHOCTEH '
CTPOEHHUSI pPACTEHUN Pa3HBIX OTIEJIOB)
13 OCHOBHBIE 3TAIbI YBOJIOLUHN JKHBOTHOTO

Mupa




34

35

DBOJIOINHS )KUBOTHBIX. [IpakTrdeckas
pabota «3ydenne ocoOeHHOCTEH
CTPOCHUS MO3BOHOYHBIX ) XUBOTHBIX»

PazBuTue xu3Hu Ha 3emMJie 10 Hpam U
repuo1am

0.5

36

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3UCHI ITPOLLIOTO

37

38

39

40

CoBpeMEeHHBIH 3KOJIOTUYECKUI KpU3HC,
€ro 0COOCHHOCTH

COBpCMeHHaH CUCTCMA OPraHu4CCKOro
Mupa. OCHOBHBIE CHCTEMaTHUECKHE
T'pYyIIIbI OPraHu3MOB

O0o001IeHNe ¥ CHCTeMAaTU3alns 3HAHUN
1o TeMaMm "MUKpPOAIBOJIIONUS U €€
pe3yabTaThl”, "Makpo3BOIIOLHUS U €€
pe3yabTathl"/ KonTposnbHas paboTa 1o
Teme "DBomonus"

AHTpONOJIOTHS. — HAayKa O YEJIOBEKE

41

42

43

PazButue npencrasnenuii o
MPOUCXO0KJACHUU YEIOBEKA

Mecto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabora «M3ydeHne ocoOeHHOCTEH
CTPOCHHMS CKeJeTa YeJIOBEKa, CBI3aHHBIX
C TIPSIMOX 0K ICHUEM»

I[BI/I)KYH_II/IC CHJIbI aHTPOIIOI'CHE3a

0.5

44

CooTHOIIEHNE OMOJIOTHUYECKUX T
COIMATBLHBIX (PaKTOPOB B AaHTPOIIOTCHE3E




45
46

OcCHOBHEBIE CTaguu aHTPOIIOTCHE3a

IlajmeoreneTuka u najeoreHOMHUKa

47

48

9BOJ’II-OI_[I/IH COBpPEMEHHOI'O Y€JIOBCKA

UYenoseueckue pacel. [Ipakrudeckas
pabota «M3yueHne FKOIOrHueCcKux
a/JlanTanui 4eJoBeKa

0.5

49

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

50

51

3apO)K,I[eHI/Ie H Pa3BHUTHUC DKOJIOTUH

Mertoab! sxkonoruu. Jlabopatopras
pabota «/3yueHne METO10B
IKOJIOTHYECKUX HCCIICIOBAHUI

0.5

52

3HadeHne YKOIOrMYECKUX 3HAHUN I
yeJoBeKa

53

54

Okonornyeckue pakTopsl

Abunotnueckue gakropsl. CBET Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BpIsBIEHNE PUCTIOCOOICHUIH
OpPraHMU3MOB K BIMSIHUIO CBETa»

0.5

55

AbGuoTtndeckue daktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.
Jlaboparopnas pabota «BrisBieHue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHD)

0.5

56

Abuotnyeckue gpakropsl. BnaxxHocTh
KaK 9KOJOTHYECKUHA (PaKTop.
JlaGopaTopHas paboTa «AHATOMHUYECKUE

0.5




0COOEHHOCTH paCTeHI/Iﬁ M3 pa3HbIX MECT

OOUTaHUS»

57 Cpensl 0OuTaHUSI OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 XKuznennsle popMbI OPraHU3MOB 1

60 buotuueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISl CyHIIECTBOBAHUSI OPTAHU3MOB B CpeZie 1
oOuTaHus

& DKOJIOTUYECKHE XapaKTEPUCTUKU !
MOMYJISIITUH
OCHOBHBIE TIOKA3aTEJIH TMOIYJISIIH:

63 YHCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U 1
MIOJIOBAsI CTPYKTYpa
OCHOBHbIE TIOKA3aTeIN MOMYJISALNH:

64 POJ1a€MOCTh, IPUPOCT, TEMIT POCTAa, 1
CMEPTHOCTh, MUTPAIINN

65 DKoJoru4eckasi CTpyKkTypa IMonyJssuu 1

66 JluHamuKa MOMyJSIUU U €€ perysuus 1

67 KpuBsle pocTa 4nCIEHHOCTH MOMYJISIINN. |
KpuBbie BBDKUBaHUS
OKoJiornyueckas HUIIIA BHJIA.

68 JlaGopatopHnas pabora | 0.5
«ITpucnocobnenus ceMsiH pacTeHuH K '
pacceneHuio»

69 Bun kak cucrema nmonyssnuin 1

70 3aKOHOMEPHOCTH MOBECHHS U MUTPALIUI |

KHNBOTHBIX




71 Co00111€CcTBO OpPraHu3MOB — OMOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

7 KpyroBoport BelecTB 1 MOTOK SHEPTHH B
DKOCHUCTEME

74 OCHOBHBIE ITOKa3aTeIH YKOCHCTEMBI

75 DKOJOrM4eCKUe MUPaMHIbL

76 N3menenus coob11ecTB — CyKIIECCUU
[IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI

77 03ep U peK. DKOCUCTEMBI MOpeH 1
OKCaHOB

73 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, ITyCThIHb

79 AHTPONOTr€HHBIE 3KOCUCTEMBI
Ypb6oskocucremsl. [IpakTuueckas pabora

80 «M3ydeHne u onvcanue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

20 Pa3HbIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISAIIMOHHOM U
9KOCHCTEMHOM YPOBHSX

23 buocdepa — obuieruianerapaas
000J104Ka 3eMin

84 VYuenue B. U. Bepnaackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHUS

o6uochepsl




KpyroBopoTs! Bemiects u

86 OMOTCOXMMHUYCCKUE ITUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocTh 6uocheps

89 DKOJIOTMYECKUE KPUZUCHI U UX IPUUUHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPONIOreHHOE BO3JEHCTBUE Ha
paCTUTENIbHBIN U KUBOTHBIA MU

92 OxpaHa npupos

03 OCHOBHBIE TIPUHITUTIBI YCTOHYHBOTO
Pa3BHUTHUS YEIIOBEYECTBA U TIPUPOIBI
PanmonansHoe npupoAonoib30BaHNE U

94 COXpaHEeHHEe OHOJIOTHYECKOro
pazHooOpa3us 3eMiau
O06001eHre U cucTeMaTU3alys 3HaHUN
1o TeMaM "DKOJIOorus - HayKa O
B3aMOOTHOIIEHUSIX OPTraHU3MOB JIPYT C
JPYTroM M HaJOPTaHU3MEHHBIX CUCTEM C

05 OKpyxarorei cpenoi", "Opranusmsl u
cpena ooutanus", "IKOJIOTHS BUIOB U
nonyJsust”, "IKOoJI0THs COOOIIECTB.
Oxonorudeckue cuctemsr", "buocdepa -
riobanpHas sxocucreMa” / KoHTpoiabHas
pabota no Teme "Dkonorus"

96 PesepBHbIil ypok

97 PesepBHbIil ypok

98 PesepBHbIil ypok




99 PesepBHbIil ypok 1
100 PesepBHbIil ypok 1
101 Pe3epBHbIii ypok 1
102 Pe3epBHbIii ypok 1
OBIIEE KOJIMYECTBO YACOB I1O0 02 75

I[TPOTPAMME




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B dbopMUpOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOUW KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 IKOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBAaHUU IIEHHOCTHOTO OTHOILIEHHS K IMPHPOJIE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIC POCCUICKHUX U 3apyOekKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJIaX HAyYHOI'O
MO3HAHUS, UCTIONB3YEMBIX B OMOJIOTHUECKUX MCCIIETOBAHUSIX )KUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMHCAaHWE, HU3MEpPEHHE, IPOBEIECHUE
HaOroieHui); crocob6aMu BBISBICHUS M OLEHKH aHTPONOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMeHne BBIBUTaTh TUTIOTE3bI, TPOBEPSTh UX IKCIIEPUMEHTAIbHBIMA
cpeAcTBaMH, (GOPMYIMPYsS Lelb WCCIEAOBAaHUS, AaHAIM3UPOBAThH
MOJIy4EeHHBIE PE3YJIbTAThl U J1E1aTh BHIBOJBI.

BbisiBIIeHHEe 3aBHCHMOCTH MEXIy HCCIEIyeMBbIMH BEIHMYMHAMH,
00BSICHEHHUE TTOTYyYECHHBIX PE3YIbTaTOB U (HOPMYITUPOBAHHE BHIBOJOB

C UCITOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMON OWOJIOTWYECKUMX 3HaHMM, KOTopas
BKJIIOUAET: OCHOBOIIOJIAraoIe OMOJIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJI, MTOMYJISIINS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI HIMMYHHUTET,
OouocuHTe3 Oenka, OWOIOIMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCITPOU3BE/IECHNE, HACJIEJICTBEHHOCTb, W3MEHYUBOCTD,
SHEPrO3aBUCHMOCTb, POCT U Pa3BUTHUE);
Owonornueckre Teopuu: KietouHnas Tteopus 1. IllBanna, M.
[Ineitnena, P. BupxoBa; Ki10OHaIbHO-CEIEKTUBHOIO UMMYyHHUTEeTa [1.

Opnux, .M. MeuHukoBa, XpOMOCOMHAasi TEOPHUSI HACIEACTBEHHOCTH

T. Moprana, 3akoH 3apoabiiieBoro cxoactsa K. bapa, apostoniionnas




teopuss Y. JlapBHHA, CHHTETHYECKass TEOPHs HBOJIIOLUU, TEOPUS
aaTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.M. BaBuioBa o neHTpax MHOroo0pasusi U MPOUCXOKICHUS
KyJIbTypHbIX pactenud, yudenue A.H. CeeproBa o nyTix u
HaIpaBIIeHUsX dBoItoIMH, yueHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  MOTOMKOB  MEPBOIO  IOKOJICHUS,
pacuIeIUIeHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEIOBAaHUS ITPU3HAKOB
I'. Menpnens; CUEIIEHHOIO HACIEAOBaHUs IIPU3HAKOB U HAPYILIECHUS
cuerieHuss reHoB 1. MopraHa; TOMOJOTHYECKMX psAOB B
HacjaeacTBeHHOM wu3MeHumBocTh H.M. BaBmioBa;, reHeTHUECKOTO
paBHoBecus [Ix. Xapau u B. BaiinOepra; 3apoaplieBoro cxozacTtsa K.
bapa; Ouorenernueckuii 3axon . ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuauMyMa 1O, JInbmxa, 3K0JIOTHYECKON MUPaAMUJIBI YHCE,
OMOMAacCHl M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OymboHa JIx.

Xonpetina, mukpocdep C. Dokca, prubdosuma T. Uek)

YMmenune peuiaTtb IMMOHUCKOBBIC OUoJ0OrHYecKue 3aa4i, BBISABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIIEAYyCMbIMU
OHMOJIOTMYECKHMH O6T:>CKT3MI/I, nponeccaMu M ABJICHUAMU; [OCJIATH
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHWU IMMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB
HaCJICAOBAaHWA IIPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IICPCHOCA

BCHICCTB U SHCPI'UU B SKOCUCTECMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBSA3M MEXKIY CTPOEGHHUEM U
(GYHKUMSMHU: OpPraHOMJIOB, KJIETOK pa3HBbIX TKaHEH, OopraHamMu u
CUCTEMAMM OpPraHOB Y PAcCTEHHi, KUBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJIETOYHOTO KA U AKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTanmaMu SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTHIIOM U (EHOTHNOM, (EeHOTUIOM U (haKTopaMH Cpe.bl
oOuTaHMsA;  TpoIeccaMd  SBONIOUMH;  ABIKYUIMMH  CHJIAMHU
AQHTPONIOTEHE3a;  KOMIIOHEHTaMU  pa3jMYHbIX  JKOCUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIICISATh CYIIECTBCHHBIC TPU3HAKH:

CTPOCHUS BUPYCOB, KJIIETOK MPOKAPHUOT U IYKAPHUOT; OJHOKIECTOUYHBIX
U MHOT'OKJICTOYHBIX OpTraHU3MOB, BUIOB, 6I/IOI‘GOHGHO3OB, 3KOCHUCTEM
u Ouochepbl; CTpOCHUS OPraHOB W CHCTEM OPTraHOB PACTCHHH,

KHUBOTHBIX, YCIO0BCKaA, IIponeccoB KHU3HCACATCIIBHOCTH,




IIPOTEKAOUX B OPraHU3Max PACTEHHUM, *XUBOTHBIX U YEIIOBEKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemecTB (MeTabonu3Mm),
WHQPOPMAIIUU U TIPEBPAIICHUS SHEPTHH, OPOXKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIMOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO33, MEi103a, FaMeToreHe3a, YMOpPHOrene3a, nocTIMOPHOHATEHOTO
pa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3phIBAIOIIETO €CTECTBEHHOI0 OTOOpa; auIoNaTpPUYecKoro u
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$[; BJIMAHHA JOBYOKYIIUX CHJI
DBOJIONMK HAa TeHO(OHA  MOMYJSALUHU; PHCIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHHWs, 4YEpPEeIOBaHHS HAIPABICHUN

9BOJIIOLIMH,; KPYTOBOPOTa BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

ChopMUPOBaHHOCTh YMEHHUsSI BBIACIATH CYIIECTBCHHBIC IPU3HAKU
BUPYCOB, KIJIETOK IIPOKAPUOT U DYKAPUOT; OJHOKIIETOUHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTr€OIICHO30B U SKOCUCTEM;
O0COOCHHOCTH IPOLIECCOB OOMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCHUHTE3a, MIACTUYECKOTO0 M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJOTBOPCHUS, pa3BHTUS U
Pa3sMHOXKCHUSI, UHIMBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
060pbOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOT'O otbopa,
BUJI000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BIUAHHUA KOMIIOHCHTOB JKOCHCTEM, aHTpOHOFeHHBIX
M3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH, KPyTrOBOPOTa BEIIECTB

U TIPeBpaIleHUs YHEPTUH B Onocdepe

Ymenue HCII0JIB30BaTh COOTBETCTBYIOILIHE apryMeHTHI,
OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY JUUISl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUUECKUX TPYII; B3aUMOCBS3HU
OpraHU3MOB U CpeIbl OOWTAHMS;, EIWHCTBA YEJIOBEUYECKHX pac;
HEOOXOJMMOCTH  3JI0pOBOro  obOpa3a  KU3HH,  COXpaHEHHUs
pa3sHooOpa3usi BUJOB M SKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHUS

MIPUPOJBI U YEIOBEUECTBA

YMeHHe KpPUTHYECKH OIICHHBATh HH(POPMAIUIO OMOJIOTHYECKOTO
COJIepKaHUs; UHTEPIPETUPOBATH STUUYECKHUE ACTIEKTHI COBPEMEHHBIX
UCCIICIOBaHM B OWOJNIOTMH,  MEAWIMHE, OHOTEXHOJOTHH,
paccMaTpuBaTh I ENINZIAE 3KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHAsh Hayka. buonormyeckue Hayku H
u3ydyaemble UMU npoOiembl. DyHIaMEHTAIbHbIE, PUKIAIHbIE U TOUCKOBBIC
HAy4YHBIC UCCIICIOBAHMS B OUOJIOTHH.

3HaueHue OWOJOTMU B (HOPMHPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kaptunbl mupa. [Ipodeccuu, csa3anubie ¢ Ouonorueid. 3HaueHue OHMOJIOTUU B
MPAKTUYECKOW JESITEIbHOCTH YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT n3ydeHus ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€MHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTh, CIOKHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3anuu KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUA0BOI, 3KOCUCTEMHBIN
(buoreonienoruueckuii), Ouochepusiii. Ilporeccel, mpoucxonsime B >KUBBIX
cucremax. OCHOBHBIE TIPHU3HAKU KUBOTO. JKH3HB Kak ¢opMa CYIIECTBOBAHUS

MaTepuun

Mertoabl Ouonornueckoi Hayku. HaOmiogeHue, n3MepeHHE, SKCIEpUMEHT,
cucTeMaTu3anusa, MeTaaHanus3. IloHaTHe O 3aBHCHMMOW W HE3aBUCHMOM
nepemeHHou. IlnanupoBanne skcnepumenTa. IlocraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotes3a. Ilonarue BbIOOpDKM U €€ AOCTOBEpHOCTh. Pa3zbpoc B
Ouosiornyeckux JAaHHbIX. OIEHKa JTIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IpyuumHEl HCKaXeHUs Pe3yJbTaTOB dKcnepuMeHTa. [loHATHE cTaTHCTHYECKOro

TECTa

Knerka kak Ouojorudeckas cucTemMa

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATbHAS €UHUIA )KUBOTr0. MlcTOprst OTKPBITHS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[neiinen, P. Bupxos). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KIETOUHOU
TEOPHH.

Meroapl  MOJIGKYJISAPHOH M KJIETOYHOHM  OWMOJOTHU:  MHUKPOCKOIIHSI,
xpomarorpadusi, 3nekTpodopes, METOJI MEYEHbIX aTOMOB, IU(hepeHInaIbHOe

LHEHTPU(PYTUPOBAHUE, KYIbTUBUPOBAHHUE KIECTOK
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2.3

XUMUYECKUN COCTaB KJIETKU. MaKkpo-, MUKPO- U YJIIbTPaMUKpPO3JIEMEHTHI. Boaa u
e€ poJb Kak pacTBOPUTEINS], peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUU KIIETKH,
TEIUIOpEryJalud. MUHepallbHble BEUIECTBA KJIETKH, UX OUOJOTHYecKasl poJib.
Poip kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM €OCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynsl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBA3b. BropuuHas, TpeTuuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypanusi.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonornueckue GyHKIIMNA OEITKOB.
VYrneBoabl. MoHOcaxapupl, AUcCaxapubl, OJIMTOCaXapuibl U MOJUCAXAPHUIBI.
OOmuii TUTaH CTpoeHWS ©  (PU3UKO-XMMHUYECKHUE CBOWCTBA  YIJICBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOAOB.

Jlumuaer. ['mppodunbpHO-ruapodoOHBIE cBOlcTBa. Kitaccudukamus JUMAIOB.
Tpurnuuepunsl, dochonunuapl, BOCKH, crepousl. buonorndeckue ¢yHKIUN
mumuaoB.  OOmme cBOiCTBa  OMONOrMYECKHMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOIYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuaiun komruiementapaocta. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas criupans. Mectonaxoxaenue u ouonorundeckue Gynkmuu JHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsa3M B Moiekyine ATO.
buonoruueckue pynkiun AT®. BoccraHOBIEHHbBIE TIEPEHOCUUKH, UX QYHKIIUU
B kierke. CekBenuponanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMOPHU3UYECKUE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OMOMOJIEKYJI

Tunsl KJIETOK: dJyKapuoTMdeckas U Ipokapuoruudeckas. CTpyKTypHO-
(GbyHKIIMOHATIbHBIE 00pa30BaHMS KIETKH.

Crpoenue mpokapuoTuueckon kiaeTku. KietouHas creHka OakTepuid W apxewu.
OcoOeHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTOo U poJib MPOKapuoOT B OHMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE DYKAPUOTHUECKOW KieTku. [lmazmaruueckas
MeMOpana (razmanemMma). CTpyKTypa Ia3MaTiaecko MeMOpansl. Tpancnopt
BEIIECTB 4epe3 IUIa3MaTU4YecKylo MeMmOpaHy: maccuBHBIH (nuddysus,
obneruénnass auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN AKTUBHBIN
Tpancnopt). [lomymponuniaeMocts MemOpanbl. PaGora Harpuii-KaJIneBoro
Hacoca. DHJOIMTO3: MUHONKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa u GyHKINU KIETOYHOW CTEHKH PACTECHHIA, TPHOOB.

Huronna3zma. Lurozons. Lutockener. [IBukeHue uurornsazMmbl. OpraHou bl
kieTkd. OgHOMeMOpaHHbIE OPraHOW[bI KIJIETKH: 3HJOIJIa3MaTUYecKas CeTb

(BIIC), anmmapat [Nombmxu, TU30COMBI, X CTpoeHHE U GyHKIHMH. B3auMocBs3h




OJIHOMEMOpaHHBIX OPraHoOUI0B KJIeTKU. CTPOCHHE TPaHYISIPHOTO PETUKYIIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkwmii
(arpanymsipHbIi) SHIOMIA3MaTHYeCKul peTukyiayMm. CekperopHas (yHKUUS
annaparta ['onpmxu. TpaHcnopT BewecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTAaHOUABI KIETKH: MUTOXOHAPUH, TUIACTUIBL.

Crpoenre u (QyHKIUU MUTOXOHIApHM M miuacTui. [lepBuuHble, BTOpUUYHBIE U
CIIOKHBbIE  IMJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKApuOT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpanubie opranouabl kietku CTpoeHue M (YHKIUA HEMEMOpPaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpodunameHTsl. MBbIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kretounsiii nentp. CTpoeHHe M ABWKEHHE >XTYTHKOB U
pecHrdeK. MUKpOTpyOOUKH nUTOIIIa3Mbl. LleHTpros.

SAnpo. Obosiouka siapa, XpOMATHH, KapHOIUIa3Ma, SIPBIIIKH, X CTPOCHUE U
byakun. SnepHsiit 6enkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK SYKapHOT

(pacTUTeNbHOM, )KUBOTHOM, TPHOHOIT)
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AccuMmISIMS M AUCCUMUJISIIIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YyacTue Kuciopoja B 0OMEHHBIX
nporeccax. DHepreTudyeckoe obOecrieyeHue KIeTku: npeBpamieHue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIA XapakTep pPEaKIUil KIEeTOYHOIro
Mertabonm3ma. DepMeHTHI, UX CTPOEHUE, CBOWCTBA U MEXaHU3M JCHCTBUA.
Kodepmentsl. Omnnunst (epMEHTOB OT HEOPraHWYECKHUX KaTalu3aToOpOB.
benku-aktuBatopel W OENKU-UHTUOMTOPBL.  3aBHUCUMOCTH  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIUil OT pa3INYHbIX (PAKTOPOB.

[lepBruHBIl CHMHTE3 OpraHWYeCcKMX BemecTB B KieTke. PotocuHTe3. Poib
XJIOpOIIacToB B mporecce ¢orocunte3a. CBeroBas M TeMHOBas (hasbl.
ITponykTuBHOCTH (poTOCHHTE3a. BnusHue pasnuuHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XEeMOCHHTE3. Paznoobpaszue OpPraHNU3MOB-XEMOCHUHTETHUKOB:
HUTpUUIHIPYIOLTHE OaKTepuu, *Kelle300aKkTepun, cepodakTeprH, BOJIOPOIHBIE
O6aktepun. 3HaUEHHUE XEMOCHHTE3a.

AHa’poOHBIe oOpraHu3Mbl. Buael OpokeHus. I[IpomykTbl OpoXeHUS W HX
UCIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHU U BO30OYIUTENH OONE3HEH.

AdpoOHBIE OpraHU3MBbL. DTalbl IHEPreTu4eckoro ooMeHa. IloaroroBuTenbHbIM

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3BI.
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buonornueckoe OKHUCIEHHE, WM KIETOYHOE AbIXaHue. Posib MUTOXOHApPUN B
mporeccax ~— OMOJOTMYECKOro  OKHCHeHHs.  Llukiamueckue — peaxium.
OxucnurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOT0 MyTH 0OMEHa

BEILIECTB Iepes aHa3pOOHBIM. Dh(HEKTUBHOCTh IHEPTETUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX
MaTpUYHOTO  CHUHTe3a.  Peanusanus  HacleACTBEHHOW — WHGOpMaIuu.
I'eneTnueckuii Koz, ero cBovicrBa. TpaHckpunuus — MaTpudHblid cuare3 PHK.
[IpyHUMIBI  TPAHCKPUIILIMK:  KOMIUIEMEHTapHOCTh, aHTUNAPAIIIEIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocunTe3e Oenka. YcioBus 6uocuHTe3a O6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B 6uocuHTe3e Oenka.

Opranuzanys reHoMa y MpOKapuoT U dYKApUOT. Perysiuns akTHBHOCTH T'€HOB
y npokapuoT. ['unoresa onepona (. XKako0, K. MaHo). Perynsauus oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupychl — HekneTouHble OPMBI KU3HU M OOIMraTHbie mapa3utbl. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHrie 3a601eBanus yenoBeka, KUBOTHbIX, pacteHuit. CITN, COVID-19,

conuaJibHbIC U MCIUTTNUHCKHUEC HpO6J’I€MI)I

Knerounblif 1ukn, ero mnepuoisl M perymsauusa. HHrepdaza u  MUTO3.
Oco0eHHOCTH MPOLIECCOB, NMPOTeKaomuX B nHTepdase. IloaroToBka KiIeTku K
nenenuto. IlpecuHTeTnyeckuid  (MMOCTMUTOTUYECKHMM), CHHTETHYECKMH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUIAPAIJIEIbHOCTD.
Mexanusm pernkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepasa. XpPOMOCOMHBIM HaOOp KIETKM — KapuOTUN. JIMIUIOMAHBIA U
rarIouAHbI  Habopbl XpoMocoM. ['omosnoruunbsie XpoMocombl. [lomoBeie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOAIINE B HUX MPOIECCHI.
Tunsl muto3a. KaprokuHes u nuTokuHe3. buojormdeckoe 3Ha4eHHE MUTO3A.
Perynsanus mutoTMYecKoro nukia KieTku. IIporpammupyemas kieTodyHas
rubesp — anomnros.

(DYHKHI/IOHa.]'H)Haﬂ TCHOMHKA

Opranusm Kak OMoornyecKas cuctemMa

3.1

O,Z[HOKJ'I €TOYHBIC, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPTraHU3MBbIL.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKIJItOYash BEreTaTWBHOE) U
nojioBoe. Buapl 0Oecmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISAIHA,
(bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. [lonoBble kieTku, win ramersl. Meiio3. Cranuu
Mmeno3a. [loBenenne xpomocom B Meinosde. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO Iporecca. Meio3 u ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenszaponpimieBoe passutue. I'ameroreHes y >KMBOTHBIX. llonoBbIe Kene3bl.
OOpa3oBanne ¥ pa3BUTHE TMOJIOBBIX KieToK. CrepmaroreHe3 W OOTeHes.
CrpoeHue mosioBbIX KieTOK. OIUIOAOTBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE
KUBOTHBIX. CrocoObl  OIUIOIOTBOPEHUS: Hapy»kHO€,  BHYTPCHHEE.
ITapTeHorenes.

WnpuBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu s3MOpuoreHesa
’KMBOTHBIX (Ha mpuMepe IarymkH). Apoonenne. Turbt gpodnenuns. OcobeHHoCTH
Ipo0JieHUs MJIEKOIUTAIOIIMX. 3apOo/bIIIeBble JTUCTKU (racTpyisuus). 3akiaaka
OpPraHoB M TKaHEW W3 3apoJbIUIEBBIX JMCTKOB. B3amMHOe BIMsAHHE YacTed
pa3BUBalOLIEerocs 3apojbiia (3MOpHOHANbHAST MHIYKLIMSA). 3akiajka IUlaHa
CTPOEHUS KMBOTHOTO KaK PE3yJbTaT HEpapXHUECKUX B3aUMOJIEUCTBUI T'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (DAKTOPOB OKPYXKAIOLIEH
cpenpbl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuoHnanbHbil nepuox. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButue ¢ meramMopo3oM y O€ClO3BOHOUHBIX U
II0O3BOHOYHBIX JKMBOTHBIX. BHOJOrMYeckoe 3HaA4€HHE NPSIMOIO M HENpSIMOTO
Pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoe. TUMbl pocTa )KMBOTHBIX. DaKTOPbI
peryyisuMu pocTta >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U YesloBeKka. [leproapl OHTOreHe3a yeloBeka.
PasmuHoxenne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHuid. OOpa3oBaHue CIOp B Mpolecce Menosa.
l'amerorenes y pacrenmii. OIUIOJOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuid. Obpa3oBaHue
U pa3BUTHE ceMEHU. MexaHM3MBbl DETryJsluud OHTOIEHEe3a y pAacCTEeHUH W

JKHUBOTHBIX

Ucropust craHOBIeHUsT W pPa3BUTHUSI TEHETUKU Kak Hayku. (OCHOBHbIE
TEHETUYECKUE TOHITUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUICIbHBIC
TEHbI, aJIbTEPHATUBHBIE MPU3HAKHU, TOMUHAHTHBIA M PEIECCUBHBIN NPU3HAK,
TOMO3UT0Ta, TETEPO3UroTa, YHCTas JUHHS, TUOPUIBI, TEHOTHUN, (QEHOTH.
OcHOBHBIE METOJbl TEHETHKW: THOPUIOJIOTHYECKUN, IUTOJOTUUYCCKHA,

MOJIEKYJISIPHO-T€HETHYECKHi
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Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzgens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUio JOMHHHpPOBAHWSL.
Bropoii 3akoH MeHnaenss — 3aKOH paciieruieHus npu3HakoB. L{uronorndeckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananusupyoiiee ckpemuBanue. [IpoMexxyTouHbIA XapakTep HacjleIOBaHMUS.
Pacuiennenue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUHU.

JuruOpuaHoe ckpeniuBanue. TpeTtuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[WTONOrMYECKWEe  OCHOBBI  JUTHOPHIHOTO
CKpEIIUBaHUS.

CuenneHHoe HacienoBaHue mpusHakoB. Paborer T. Moprana. CreruieHHOe
HacJeA0BaHUE T€HOB, HAPYIICHHE CLEIUICHHS MEXAYy I'eHaMu. XPOMOCOMHas
TEOpHsl HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEENICHUs 10Jia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U rereporameTHbld noJi. ['eHernueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacnenoBaHue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [IneioTponus — MHOXKECTBEHHOE JICUCTBUE
reda. MHOXECTBEHHBIM aaenu3M. B3anmMonelcTBHe HealIEIbHBIX T'€HOB.

KommemenrapHocts. Onuctas. Ilonumepus
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BzaumoneiictBue reHotuna W cpensl  mpu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIE NPU3HAKUA. Buabl
VM3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJIEICTBEHHAS.

MoudukanonHas  U3MeHUMBOCTb. Pomb  cpensl B (pOpMUpPOBaHUU
Moan(UKaMOHHOW n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Moau(UKalMOHHOM
M3MEHYHUBOCTH.

I'eHoTnnmyeckass n3MeHYMBOCTh. (CBOMCTBA TE€HOTHIIMYECKOM W3MEHUYMBOCTH.
Buibl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MYTAI[HIOHHAS.
KomOunatuBHasT W3MEHUYMBOCTh. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTh KOMOMHATUBHON N3MEHUYMBOCTH B CO3JTaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/a.

MyraiuoHHas U3MEHUYNBOCTb. BHU/IbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U WHIYLMPOBAHHBIE MYTAalUH. SIE€pHBIE M LUTOIIA3MATUYECKHE
Myraiuy. ComMaTM4ecKue W TOJIOBble MyTaluu. IIpHdyMHBI BO3HHMKHOBEHUS
MyTaiii. MyTareHbl M UWX BIMSHHE HAa OPraHU3MbL. 3aKOHOMEPHOCTU
MYTAlMOHHOIO MpoLEcCca. 3aKOH T'OMOJIOTMUECKMX PsIOB B HACIEACTBEHHOMN
m3meHunBocty  (H.M.  BaBwioB).  BHesnepHas  M3MEHYMBOCTH U

HacCJICACTBEHHOCTD
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Kapuotun uyenoBeka. MexayHapoaHas NporpaMma HCCIEAOBAaHHUS TI'€HOMA
yernoBeka. MeTOoabl HM3Yy4YeHUsT TE€HETMKM YEJIOBEKA: T'€HEaJOTrHMYeCKUid,
OIM3HELIOBBIN, IIUTOrCHETUYCCKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKU. CoBpemeHHOE onpeaeieHue TeHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHUE, B TOM YHUCIIE C IIOMOIIBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS — YeIOBeKa. I CHHbIE H
XPOMOCOMHBIE 0ose3Hu YyeJIOBEKa. bonessn ¢ HaclIenCTBEHHOM
MPEAPACTIOIOKEHHOCThIO. 3HAYCHUE METUIIMHCKON T'€HETUKH B ITPEAOTBPALLICHUN

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U cesekuus. 3apoKIACHUE CEIEKIMU U TOMECTHKALUU. YYeHue
H.J. BaBwioBa 0 LEHTpax HPOMUCXOXKIEHHS M MHOrooOpasus KyJIbTYPHBIX
pacrenuil. Ponb cenekuuu B CO3aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, nopona, ITaMM. 3aKOH T'OMOJIOTMYECKMX PSAIOB B HACIEACTBEHHOU
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1s1 CEeKIMOHHON padoThlI.
Metoapl ceneKuMOHHON paboTbl. MCcKycCTBeHHBIH OTOOp: MaccoBBI U
UHAMBUIYAIbHBIA.  OTanmbl  KOMOMHAalMOHHOW  cenekuuu. McnblTanue
npousBoauTesiell mo motoMctBy. OTOOp MO T€HOTUITY € THOMOIIBIO OLIEHKU
(eHoTHIIa TOTOMCTBA M OTOOP 10 T€HOTHUITY ¢ IoMolkko aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeNIEKIIMOHHON pa0oThl. PaguannoHHbIi
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYTalUil y KyJIbTypHBIX (opMm
opranusmoB. lcrnonp30BaHME T'€HOMHOIO pPENAKTHUPOBAHUS U  METOOB
pexomOunanTHbeIX JIHK 17151 momy4yenust ucxoiHOro Marepuana ajsi CeJIeKIUH.
[lomyuenne nomumuionoB. BHyTpuBHIoBas rulpuansanys. biauskopojcTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBEeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsl. Vcnons3oBanue rereposuca B cenekuuu. OtnanéHHas
ruOpuan3aius. [Ipeononenue Gecrutonysi MEXBHIIOBBIX THOPHIOB. JloCTHOKeHMs

CEJICKIIMU PACTEHUI U KUBOTHBIX
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OOBEKTHI, UCTIOIB3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MUKPOOPIaHU3MbI, WX XapaKTepUCTUKA. TpaaullMOHHAas OHOTEXHOJOTHS:
xye0oneyeHre, TIOMyYeHWE  KHUCIOMOJIOYHBIX  MPOAYKTOB,  BHHOJEINUE.
MuxkpoOuonorudeckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKUX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIJIOZIOTBOpEHHE. PEKOHCTPYKILMS SHIEKIETOK M KJIOHWPOBAaHHE KHUBOTHBIX.
Mertoa TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHAasi W TeHHas WHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpynpoBanue pekoMOuHaHTHBIX JIHK. JlocTmkeHnss W mepCreKTUBBI
XPOMOCOMHOW ¥ TEHHOW WH)XXeHepuu. MeauIuHCKie OWOTEXHOJOTHH.

Hcmonbs30BaHuE CTBOJIOBBIX KJIETOK




CucreMa 1 MHOTOOOpa3ye OpraHuIecKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. I[lpunmunsl knaccudukanuu opranuzMoB. OCHOBHBIE
cUCTEMaTUYeCKHe I'PYIIIbl OPraHU3MOB.

OCOoOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJIECTOUHbIE IPUOBI, OJJHOKIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHblE ~ OpraHu3Mbl.  [[BHKEHME  OJAHOKIETOYHBIX
OpraHu3MoOB: aMEOOMIHOE, )KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJJHOKIETOYHBIX

OpraHu3MoB. Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPTraHHU3MOB. Takcucol

MHOrokiaeTounble  pacTeHus. B3auMocBsA3p  4acTed  MHOTOKJIETOYHOIO
opranusma. TkaHH, OpraHbl U CHCTEMBI OPTaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, IPOBOJAINAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHocTH cTpoeHMs, (YHKIMI M pacnojoXKeHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIE ¥ FeHEpAaTUBHBIE OpraHbl pacTeHUU. DyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /|BukeHre MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBbI
n Hactuu. [lormomenue BOXBI, YIIIEKMCIIOIO Ia3a M MHHEPAJIbHBIX BEIIECTB
pacteHusmMu. J{pixanue pactenuit. Auddysus razos yepe3 MNoBEpXHOCTh KIETKH.
TpancnopTHele cHucTeMBbl pacTeHu. Belnenenue y pacTeHuil. 3amura y
MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. CpeacrBa macCUBHOM M XUMHUYECKOU
3auThl. OUTOHIMIBL.

Pa3apaxuMoCTh U peryisnus y opraHusmMoB. Pa3apakuMOCTh U pEryssnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€ BelllecTBa U X 3HAUCHHUE

MHOrOKJIETOYHBIE JKMBOTHBIE. B3amMOCBSI3b dYacTed  MHOT'OKJIETOYHOI'O
opraHmMa. TKaHI/I, OpFaHBI N CUCTCMBI OpFaHOB MHOTOKJICTOYHOT O opraHmMa.
Opranusm kak enuHoe 1enoe. 'omeocras. TkaHu KUBOTHBIX U YeTOBEKa. THIIbI
KUBOTHBIX TKaHEW: SMUTENUaIbHasl, COCAMHUTENIbHAsS, MBbIIIEYHAsl, HEPBHAs.
OcoOeHHocTH CTpoeHHs, (QYHKIHA W paACHOJIOKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPTraHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKelneTbl OAHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbII 1 BHyTpeHHUN ckeyeT. CTpOEHUE U TUIIBI COCAUHEHUS
KOCTEH.

JIBH>KEHME MHOTOKJIETOYHBIX >KMBOTHBIX. [IuTanume >xuBOTHbIX. IluTanue
MO3BOHOYHBIX JKUBOTHBIX. JIpixaHue xuBOTHbIX. KoxkHoe npixanue. XKabepHoe

U JIETOYHOE JbIXaHHE.




5.1

5.2

5.3

JIpIxaHW€ I03BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIIO)KHEHUE CTPOECHMS
JNETKUX [103BOHOYHBIX KUBOTHBIX. JlbIXaTeabHAas cUCTEMa YesloBeKka. Mexanusm
BEHTWISIMM JIETKUX Yy MNOTUL M MIJIEKONUTAONMX. TpaHCIOPT BeWIECTB Yy
OpraHu3MoB. TpaHCIIOPT BEWIECTB y XUBOTHBIX. KpoBeHOCHas cuctema U €€
opranbl. KpoBeHocHas  cuctemMa IO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpAIICHUs. DBOJIOLUOHHBIC YCIOXKHEHUS CTPOCHUS KPOBEHOCHOU
CUCTEMBI II0O3BOHOYHBIX >KMBOTHBIX. Bbinenenue y opranuzMoB. Beinenenue y
*KUBOTHBIX. CokparuTenbHble Bakyoiau. Opransl BblaeineHus. CBs3b IOJIOCTH
TEJa C KPOBEHOCHOMW U BBIJIEIMTEIBHON cicTeMaMu. BelienieHue y Ho3BOHOYHbBIX
KUBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M uX
IIPOU3BOIHBIE.

Pa3npaxuMocTh U perysanus y Opranu3mMoB. Pa3zapaxumMocTs y OJHOKJIETOUHBIX
opranu3moB. Takcucel. Pa3npaxumMocTh M peryisiiys y MHOTOKJIETOYHBIX
pacteHuii. PocToBble BEIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas peryssius y MHOTOKJIETOUHBIX KHBOTHBIX.
HepBHas cucremMa u €€ oOTAenbl. OBOJIOLUOHHOE YCIOKHEHUE CTPOCHHUS
HEPBHOU CUCTEMBI y KUBOTHbIX.

Pa3paborka anroputMoB M mporpamMm uist 3QQGEeKTUBHON (DYHKIHMOHAIBHON
aHHOTAllUW  TeHOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPTaHNU3MOB, paCTeHHfI, JKHMBOTHBIX W YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3JO0POBbLE

OpraHsl ¥ CUCTEMBI OpraHoOB 4eoBeKka. OTAebl TOJIOBHOTO MO3Ta ITO3BOHOYHBIX
KUBOTHBIX. Peduekc u pednexropHas nayra. be3ycioBHbIE U YCIIOBHBIE
pednexcsl. I'ymopasibHass peryiasiuuss M SHJOKPUHHAs CHUCTEMa >KMBOTHBIX U
qenoBeKa. JKene3pl 3HIOKPUHHOM CUCTEMBI U X TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOH M 3HAOKPMHHOW cucTeM. [ 'mnoranamo-runogusapHas

cuctema. Pedrnexc u pednexkropHas ayra. besycinoBHbIe U YCIOBHBIE pedIeKCh

3ammTa opranusma ot 6ose3nei. ImmyHHas cuctema denoBeka. KieTouHbiit u
TYMOpaJbHBIA MUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuuecKuii
UMMyHHUTET. Teopusi KIOHAJIbHO-CENEeKTUBHOrO uMmMmyHutera (I1.Dpnux,
®.M.bepner, C.ToneraBa). BocnamutenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KpOBCHOCHaH cucremMa u eé OpTaHBbI. Cep;[ue, KPOBCHOCHBIC COCYAbBI U KPOBb.

Kpyru kpoBoobOpamenus. Pabota cepaia u e€ perynsius

54

Hpixanue 4yenoBeka. Jlud¢y3us ra3oB depe3 IMOBEPXHOCTh  KIIETKH.
JpixaTenbHasg cucTeMa 4esoBeka. JlpIxaTrenbHash TOBEPXHOCTh. Perymsuus

nbIXaHus. [[prxaTenbHbie 00bEMBI




5.5

[IumeBapurenbHas cucreMa 4denoBeka. OTaenbl MUIIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Kele3bl.  BHYTpUIIONOCTHOE U BHYTPUKIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbyakmonupoBanue HedpoHa. OuibTpalus, ceKpelus 1 00paTHOE BCaChIBAaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIACJIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBeKa: MblIeuHas cucteMma. CKeleTHBIS MBIIINBI 1 UX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHNS KOCTEN
Teopus 3Bontonuu. PazButue xu3HU Ha 3emiie

OpomonmonHass Teopus Y. Jlapeuna. Ilpenamnocbulku  BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBuokymye cuibl 3BosoIUK BUAOB 1o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HAacJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmienne cuateTnaeckoi Teopun 3Bomonnu (CTI). Heirpansnas Teopust
sBosolK. CoBpeMeHHast 3BOJIIOLIMOHHAs OUOJIOTUs. 3HauUeHHE IBOJIIOLMOHHON

TCOpHUH B (1)OpMI/IpOBaHI/II/I CCTeCTBCHHO-HaquOﬁ KapTUHBI MHpa

[Tomynsanus kak 3JIeMEHTapHas €AMHMIA ABOMOLNUU. COBPEMEHHBIE METOJIbI
OLIEHKH T€HETHYECKOTO Pa3sHOOOpa3usi U CTPYKTYphbl Momyisiuuid. V3meHenue
reHooHAa MOMYJSALUU KakK 3JIEMEHTApHOE SBOJIIOIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOPbl (JIBMXKYIIME CHIIBI) 3BOMIOUMHA. MyTallMOHHBIN
nporecc. KomOuHatuBHas wu3MeH4YMBOCTH. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHUs 4YacTOT ajulesied B momyisusax. Oddext
OCHOBATEJIS. Murpanuu. WM3onmsaupa  momyssiui: reorpaduyeckas
(mpocTpaHCTBeHHas1), OMoaoruyeckast (pernpoayKTUBHAS).

EcrectBeHHbIil 0TOOp — HampaBisoommii  ¢akrop sBomouuu. Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYIIMHA, CTaOMIU3UPYIOLIUHN, pa3phIBAIOIIMMA
(nu3pyntuBHbIi). [TonoBoit oT60p.

IIpucnocoOIeHHOCTh ~ OPraHU3MOB  Kak  pe3ylbTaT  MHUKPOIBOIIOIHUH.
Bo3HnukHOBeHHE  NpHCIIOCOONEHWM y  opraHu3MoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiaennii y opranu3MoB. OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTtypa. BupgooOpasoBaHume Kak —pe3yiabTar
MUKpPO3BOJIONMH. M30msmus — kimoueBoii daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIOWIU3AIH,

rubpuan3anys). JIMTeTbHOCTh BOTIOIMOHHBIX MTPOILIECCOB.




6.3

MexaHu3mbl (POPMUPOBAHUS OHOJIOTUIECKOTO pa3HO0Opa3usl.

Posnb 3BOMIONMOHHON OMOJIOTHUH B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
Onopa3HooOpasus. MUKPOIBOMIONUS U KOABOIIOLUS MApa3UTOB U MX XO35CB.
MexaHn3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI

00pBOEbI ¢ Hel

Metoapl U3y4eHHsI MaKpO3BOJIONHHU. [laleoHTOIOTHYEeCKHEe METOIBI U3yYCHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
Bbuoreorpadudeckue MeTo s n3ydeHus sBotonun. CpaBHeHHE QIIOPHI U (PayHBI
MaTepUKOB M OCTPOBOB. broreorpadudeckue odractu 3eman. Buabr-sanemuxn
Y PEITUKTHIL.

OMOpPHUOIOrMYECKUE U CPaBHUTEIBHO-MOP(]OIOrMUEecKre METO/Abl H3Y4YECHMSI
HBOJIOIUH. ['€eHEeTHYeCKHe MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TIOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBI
PynumenTapabie  opraHbl W aTaBU3MbBL.  MOJEKYJISPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl HW3YYEHHsS  DBOJIOIHH.
I'omonoruunsie reHsl. COBpeMEHHbIE METO/Ibl OCTPOCHUSI (PUITOr€HEeTHUECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHSI TEHOMOB.

O6mwme 3akoHOMEepHOCTH (TIpaBuia) sBodONMH. HeoOpaTumMocTh 3BOIIOLNH.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTB TCEMIIOB 3BOJIFOIIMH

6.4

Hayunble rumore3bl NpPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMusa.  JloHaydHble — NPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOXKICHMS KU3HM U €€
onpoBepxkeHue onbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOHOIIOTUSI.

OcHOBHBIE 3TaIbl HEOpraHMUecKoi sBomtorun. [lnanerapHas (reosoruveckas)
HBOJIOIMUSA. XUMHUYECKass 53BOMIONMA. AOHUOTEHHBI CHUHTE3 OpraHMYECKUX
BemecTB u3 Heopranndeckux. Omeir C. Mumepa u I'. FOpu. OGpazoBanue
nonumepoB u3 MoHoMepoB. KoanepsaTHas runore3a A.M. Onapuna, runoresa
nepsuyHoro OynboHa JIx. XonneitHa, reHetnueckas rumote3a I'. Mémnepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanme
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Hcropust 3emnm u metoasl €€ u3ydeHus. Vckonaemble OpraHM4ecKUe OCTATKH.
I'eoxpononorust u e€ metoabl. OTHOCUTENbHAS U AOCOJIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mKasua: 0HbL, Apbl, HEPUOBL, JTOXH.

HavanpHbie 3Tansl opranndeckoi sBosonyi. [losBiieHne u 3BOMIONUS MEPBBIX

KJIETOK. DBOJIIOIHS MeTabonu3Ma. Bo3HUKHOBEHUE IEPBBIX 3KOCHUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHajJor NEepBbIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [IpoKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOJIIOLUUOHHOE MPOUCXOXKICHUE
BUpycOB. IlponcxoxaeHne MHOIOKJIETOYHBIX OpraHu3MOB. BoO3HUKHOBeHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl 3BOJIIOLMU BBICHIMX pacTeHUd. OCHOBHBIE apoMOpP(O3bI
pactenuii. Bbixon pactenuit Ha cymy. [losiBieHHe CHOpPOBBIX pacTEHUU U
3aBoeBaHuMe MMM cymHd. CemeHHble pacTeHus. [IpoucxokaeHue LBETKOBBIX
pacTeHui.

OcHOBHbBIE ATambl SBOJIIOIUM KMBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunos. [lepBrie XOpA0OBbIE )KUBOTHBIE. JKH3HB B BOJI€. DBOIIOLMS TO3BOHOYHBIX.
[Mpoucxoxnenne ampubuit u pentwmii. [IponcxoxaeHne MICKOIUTAIONUX H
ntuy. [lpuHnun xmrodeBoro apomopgo3a. OcBoeHHE OECIO3BOHOYHBIMU U
[M03BOHOYHBIMH JKUBOTHBIMU CYIIIU.

PaszButue xu3HM Ha 3emiie IO ApaM U IEPUOJIaM: apXeld, IPOTepO30ii, Maaeo3oi,
Me3030H, KaiiHo30il. OOmas xapakTepucTUKa KiIMMaTa M TE€O0JOIMYECKUX
npoueccoB.  IlosiBieHMe W pacuBeT — XapaKTEpHBIX  OPraHU3MOB.
VYrneobpa3zoBaHue: €ro YCIOBHS U BIMSHUE HA Ta30BbIN cocTaB aTMochepsl.
MaccoBble BBIMMpAHUSl — JKOJOTMYECKHE KpHU3MChl mpouuioro. [IpuunHbl 1
CIIEJICTBUSI MAcCOBBIX BhIMUpaHUil. COBpEMEHHBIN 3KOJOTUYECKUI KpU3HC, €TO

0COOEHHOCTH

6.5

Pazgenst u 3amaum anTpomonoruud. Metoasl aHTporonoruu. CTaHOBIIEHHE
MPEACTABICHUIN O MPOUCXOKACHUH YeToBeKa. COBpEeMEHHbIE HAYYHbIE TEOPUH.
CxoAcTBO yenoBeka C KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHHE YEeIOBEKa.
CBuzeTenbcTBa  CXOJACTBA  YENOBEKAa C  JKMBOTHBIMH:  CPaBHUTEIHHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTHYECKHE, (hU3M0IIOTO-OMOXUMHYECKHE,
noBejgeHyeckue. OTiIMYMsS 4YelloBeKa OT JKUBOTHBIX. [IpsAMoXoxkaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIIOTE€HEe3a: OMOJIOTHYECKHE, COLMANIbHBIE.
CooTHoIIeHrne OMOTOTHYECKUX M COITUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJUU AHTPOINOreHe3a. ABCTPAJONHUTEKH — JBYHOTHE MPEIKU
moaei. YenoBek yMelnblid, MEpBbIe W3TOTOBICHUS OpyAuid Tpyaa. YenoBek
MPSIMOXOJISAIIMNA W TIEPBBIA BBIXOJ JIOJed 3a mpenensl Adpuku. Yemosek
reienpoeprekuii — o0Imul MPeoK HEeaHJEPTaIbCKOTO YEIOBEKAa W 4YeJOBeKa
pasymMHOro. YemoBek HEaHIEPTaJbCKUW KaK BHJ JIIOJEU XOJOIHOIO KIMMArta.
UenoBek pa3yMHBIM COBPEMEHHOTO THIIA, JEHUCOBCKUM YEIOBEK, OCBOCHHE

KOHTHHEHTOB 32 MpeneiaamMu AQpuki.




DBOJIIOLIUS COBPEMEHHOTO 4YeJOBEeKa. ECTECTBEHHBIM OTOOp B MOMYISIMAX
4enoBeKka. MyTalmoHHbIN nporiecce ¥ noauMopdusm. TlonyasiroHHbIE BOJIHBL,
npeiid reHoB, Murpanus 1 «3¢p(HeKT oCHOBATENS» B MOMYISLUAX COBPEMEHHOIO
YeJI0BEKA.

Yenoseueckue pacel. [lomatne o pace. boisbmme packl: eBponeouaHas
(eBpasuiickasi), aBCTpaJIO-HErpouJHAsi (PKBAaTOpUAIbHAsI), MOHTOJOUHAS
(a3uarcko-amepukaHckas). Bpems u nmyTtu pacceneHusi 4eaoBeKa IO IIaHETe.
EnunctBO 4yenoBeweckux pac. HayuHas HecOoCTOSTENBHOCTh —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSM OKPYXKAIOMIEH Cpesbl.
Bnusinue reorpaduueckoit cpenbl W apeiida reHOB Ha MoOpdonoruio u

(bI/I3I/IOJ'IOFI/IIO YCJIOBCKaA

OKOCHCTEMEI U MMpucymue UM 3aKOHOMEPHOCTHU

7.1

Pasnens! u 3agaun sxostorun. CBsi3b 3KOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konorun. IloneBble HaOMIOAEHHUS. DKCIEPUMEHTHl B 3KOJOTMH:
pUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY>KaIoIel Cpeibl: TOKAIbHBIN, pErHOHAIBHBIN U TT100abHBIN

7.2

Dkojorudeckre (GakTopbl M 3aKOHOMepHOCTH ux AeictBus. Kiaccudukanus
9KOJIOTMUECKUX (aKTOpoB: abumoTHyYecKHe, OWOTHYECKHE, AaHTPOIOIECHHBIE.
OOme 3aKOHOMEpPHOCTH JAEUCTBHUS 3Kojoruueckux Qaxropos. IlpaBuio
munumyma (K. Inpenrens, 0. JInbux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue axktopsl. CBeT Kak 3Kkojoruueckuil ¢pakrop. [eiicTBre pa3HbIx
YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMYECKUE TPYIIIBI
pacTeHM M JKMBOTHBIX II0 OTHOIIEHHIO K CcBeTy. CHUrHaibHas poJib CBETa.
DOoTONEPUOIN3M.

Temnepatypa kak »skojorumueckuit ¢akrop. JlelicTBue Temmeparypsl Ha
opranusmsl. [IoMKUI0TEpMHBIE U TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonornyeckuil ¢dakrop. IlpucnocoOnenuss pacreHuil K
MOJ/IepXKaHuI0 BogHOro Oamanca. Kiaccudukanus pacTeHHi 10 OTHOILEHUIO K
BoJie. [Ipucnocobenns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAas, MOYBEHHas,
rilyOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3NKO-XUMUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MOB. [IpucrmocoOiieHHsT OpraHu3MOB K
KU3HU B Pa3HBIX CPENaAX.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE U
roauyHble pUTMBL. [TpHcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUAM

YCJIIOBUU KU3HU.




XKuznennsie popmbl oprann3moB. [lonstue o xu3HeHHOH (opme. JKU3HEHHBIE
(OpMBI pacTeHUM: JEPEBbs, KyCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHUE TPaBHI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: TUPOOHOHTHL, F€OOMOHTHI,
a’poOnOHTHL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢akropsl. Buibl OHOTHYECKMX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XHUITHIYECTBO, CUMOMO03 U ero ¢opmbl. [lapasutusm, Koomnepamnus, MyTyalnusMm,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJACHCTBUsA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTHYECKUX B3aUMOJICHCTBUN Ui CYIIECTBOBAHUS OPraHU3MOB B cpele

obutanus. [I[pHHINITT KOHKYPEHTHOTO UCKITIOUSHHS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKH nonysauun. [lomymsanust kak Ouosoruueckas
cucrema. Pois HEOTHOPOAHOCTH Ccpelibl, GU3NIECKUX OAPHEPOB M OCOOCHHOCTEH
OHMOJI0THH BUAOB B OPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJISIIHA.
OcCHOBHBIE TOKa3aTEeNM MOMYJISLUU: YUCIEHHOCTh, IJIOTHOCTh, BO3PACTHAS U
MOJIOBasgs CTPYKTYpa, pOKIAAEMOCTb, IPUPOCT, TEMI pPOCTA, CMEPTHOCTb,
MUTpaLUs.

DKoJyioruyeckass CTpykTypa mnonyisauuu. OneHKa YHUCIEHHOCTH MOMYJISLUH.
JvHamuka nonyssiiuu U €€ peryisinua. buoTnyeckuii noTeHuUaI MONyJIsIUH.
MogenupoBanne JAWMHAMUKW Tonyisiqud. KpuBble pocTa YMCIEHHOCTH
nonynsauuu. KpuBble BbDKUBaHUA. Perynsius 4MCIeHHOCTH MOIYJSIUN: POJib
(akToOpoB, 3aBUCAIIUX U HE 3aBUCIIIUX OT TUIOTHOCTH. OKOJOTHUYECKHE
cTpaTeruu BUJOB (r- U K-cTparerun).

[TonsitTue o0 »sKonoruueckod Humie Buaa. MecroobuTtanue. MHoromepHas
Mozenp dkosiornyeckor HumM Jx.M. XartumHcona. Pazmepsl 3KOJIOrH4YeCKOu
Huw. [loreHnmansHas U pealn30BaHHas HULLIN.

Bung kak cucrema mnomynsuuid. Apeanbl BUIAOB. BHUIBI M HMX JKW3HEHHbIC
CTpaTeruu. 3aKOHOMEPHOCTHM  TIOBEICHUS W  MUTpalMid  KUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOIHBIX BUIOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBs3uM Mexay
opraHuzMamMu B OuolieHO3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHATIBHBIE OJIOKM OPraHU3MOB B 3KOCHUCTEME: MPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckue Lenu u ceru.
Abuotnyeckue 010k 3kocucteM. [louBel U MBI B 3kocucreMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KocucTEMBl. buomacca u npoayKuus. JKOIOIrMUECKHe
MUpPaMUIbI YUCell, OMOMACChl U SHEPIHH.

HamnpapneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKlieccuu. [lepBuunble n

BTOPUYHBIC CYKOCCCHMU W UX IMPUYUHBIL. AHTpOHOFCHHLIe BO3II€I>'ICTBPI$I Ha




cykueccun. KnmmakcHoe —coobmectBo.  buopasnooOpasume #  HONHOTa
KpYrOoBOpPOTa BELIECTB — OCHOBA YCTOMUMBOCTU COOOIIECTB.

[IpuponHbie 3KocHCTEMBI. AHTPOIIOI€HHBIE 3KOCUCTEMBI. ATPO3IKOCHCTEMA.
ArpoueHo3. Paznnuust Mex 1y aHTPOIIOI€HHBIMU U TPUPOIHBIMHU SKOCUCTEMaMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa
u ¢ayna. CuHa"Tpomm3amusi TrOpoJACKoW ¢ayHbl. buonormdeckoe
XO35IIICTBEHHOE 3HAYEHHE arpodKOCHUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoc sHEPrUM U BEUIECTB MEXKTY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpraHU3MOB, TMOMYJAIMHA H SKOCHUCTEM B YCJIOBHUSX €CTECTBEHHBIX U

AHTPOIIOI'CHHBIX BOSﬂeﬁCTBHﬁ

7.5

buochepa — oOmeruranerapras o00o0yiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyliecTBoBania xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKupoe BemecTBo Ouocdeps! U ero PyHKINU.
3aKOHOMEPHOCTH cyIlecTBoBaHUsl Ouocgepbl. OcobeHHOCTH OHOChEephl Kak
rnobanpHOM  SKocucTeMbl. JlMHamuyeckoe paBHOBecue B Omocdepe.
KpyroBopotsl BemiecTB M OMOreOXMMHUYECKHE IMHKIbI (yrieponaa, as3ora).
PurmudHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIITH: TYHIpA,
XBOWHBIE Jieca, CMEIIaHHble W IIUPOKOJUCTBEHHBIE Jieca, CTEMH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTeNbHBIA W
KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa U (QyHKLHS KUBBIX CUCTEM, OIIEHKA MX PECYpPCHOIO NMOTEHLHUANa U

O6uochepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MTPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpenbl. OXpaHa Bo3yxa. 3arpsi3HEHUE BOIHOM CpeIbl.
OxpaHa BOJIHBIX pecypcoB. Pazpymienue noussl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimmMara.

AHTpPONIOT€HHOE BO3JACHCTBUE HA PACTUTENBbHBIA M KUBOTHBIM Mup. OXxpaHa
PacTUTEIBHOIO M >KMBOTHOrO MHUpa. OCHOBHBIE NPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansemble mnpupojHsie Teppuropuu (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TPUHIUIBl YCTOMYMBOIO pPAa3BUTHS YEJIOBEUECTBA U IPUPOJIBI.
PammonanbHOoe  MPUPOAONOIB30BAHUE M COXPAaHEHHE  OHOJIOrMYEecKOro

pa3zHooOpa3ust 3eMiau




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* buosnorus. buonornueckue cucremsl u miporecchl; 10 kiace. yriay0iaeHHOE
ooyuenue TepemoB A.B., IlerpocoBa P.A. OO011ecTBO ¢ OrpaHUYEHHOMN
otBeTcTBeHHOCTHhIO « MOl MHEMO3HA»

* buonorus. buonornueckue cucremsl U Tiporiecchl; 10 kace. yriryOoieHHOoe
o0yuenue. TepemoB A.B., IletpocoBa P.A. O011ecTBO ¢ OrpaHUYEHHOI
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 204386788034329348492695391725163536704499088670
Bnageney MuxTynosa Okcaxa BanepbesHa

OedcTevTened C11.09.2025 no 11.09.2026



http://www.tcpdf.org

		2026-08-26T17:10:41+0500




