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[Iporpamma no yue6HOMY mnpenmety "buonorus" (manee - OUONOrHs) Ha ypPOBHE
cpenHero obmiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dDenepajsbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoii ®@eneparun», GI'OC COO,
Konuenuuu npenojgaBanus yueOHOro npeamera «buosiorus» u OCHOBHBIX IMOJIOKEHUN
dbenepanbHOl paboyelt mporpaMMbl BOCIIUTaHUS.

VYyeOubiii penmer «buonorus» yrayonénnoro ypoBHsa usydenus (10—11 kmaccer)
ABJIAETCS OJHUM W3 KOMIIOHEHTOB HpeAMEeTHOW obsactu «EcTecTBeHHO-HayuHbIE
npeametb». Cornacuo mnonoxenusm ®I'OC COO npodusbHbie yd4eOHbIE NMPEAMETHI,
u3ydyaemble Ha YIIIyOJIEHHOM ypOBHE, SIBJISIOTCSA CrOCOOOM nuddepeHuaniu ooyyeHus
Ha ypOBHE cpelHero oOiiero oOpa3oBaHUs U MPU3BaHBI 00€CIEUUTh MPEEMCTBEHHOCTD
MEX/y OCHOBHBIM OOIIMM, CPEIHUM OOLIMM, CPEIHUM MPOPECCUOHAIBHBIM U BBICHIUM
oOpa3zoBaHueM. B To ke BpeMs KaKIblii M3 3TUX Y4YeOHBIX MPEIMETOB JOKEH ObITh
OpUEHTUPOBAH Ha TMPUOPUTETHOE peElIeHUE O00pa30BaTENbHbIX, BOCHUTATENbHBIX U
pa3BUBAIOIIMX  3aJlay, CBA3AHHBIX ¢ MnpodopueHTalueld  OoO0ydalmuxcs |
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHON OOJAaCTH HAYyYHOTO 3HAHMSI, CBSI3AHHOTO C
Ounonoruen, MEUIMHOM, SKOJOTHUEH, TICUXOJIOTHEN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yyebHomy mpenmery "buonorus" naér mpencTaBieHHe O LETU U
3ajlayax wu3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayoJ€HHOM ypOBHE,
ompenensieT  o0s3aTeabHOEe  (MHBApUAHTHOE)  NPEIMETHOE  COJEp)KaHHE,  €ro
CTPYKTYpUpPOBAaHHE N0 pas3feiaM U TeMaM, paclpeAesieHUE IO KiaccaMm, PEKOMEHIYET
MOCIIEZIOBATENIbBHOCTh M3Y4YeHHUs y4eOHOTO Marepuana ¢ y4E€TOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOEHHOCTEH
oOydaromuxcsa. B mporpamme 1mo OMONOTHM peann3oBaH MPUHIUIT MPEEMCTBEHHOCTH C
u3ydeHreM OWMOJIOTMM Ha YPOBHE OCHOBHOI'O OOIEero oOpa3oBaHMs, Ojarojaps 4emy
IPOCMAaTPUBAETCSl HAMPABIEHHOCTH Ha MOCIEAYIONIee pa3BUTHE OMOIIOTMYECKUX 3HAHUM,
OPUEHTUPOBAHHBIX HAa  (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIIJIEHUS, IPEICTABICHUI O 3J0pOBOM 00pa3e *KU3HH, HA BOCIIUTAHUE
OepeKHOTO OTHOIICHHS K OKpY’KaloIiel MpupoaHoi cpeae. B mporpamMme mo Guomoruu
TaKKe TIOKa3aHbl BO3MOXKHOCTH ydeOHOTO mipeameTra «buonorus» B peanuzanuu
tpeboBannit PI'OC COO K mMIaHUPYEMBIM JHYHOCTHBIM, METAMPEIMETHBIM U
MPEIMETHBIM pe3yJibTaraM 00y4deHus W B (DOPMHUPOBAHMHM OCHOBHBIX BHIOB y4eOHO-
MO3HABATENbHON  JESATENPHOCTH  OOYyYalOIIMXCS 1O  OCBOGHHUIO  COZICpXKaHUS
OMOJIOrMYECKOTO 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VYyeOnpiii mpenmer «buonorus» Ha ypoBHE cpemHEro oOmero oOpa3oBaHUS
3aBeplIaeT OMOJIOrM4YecKoe 0O0pa3oBaHUE B IIKOJE M OPHUEHTHPOBAH Ha PACIIUPEHUE U
yriyOJieHue 3HAaHUM OOydYaromuXxcs O >KMBOW NPUPOJIE, OCHOBAX MOJICKYJISIPHOU U
KJIETOYHOM OHOJOTHH, SMOPHUOJIOTUM U OWOJOTUM PA3BUTHUS, TEHETUKH, CEJEKIUH,
OMOTEXHOJIOTUH, SBOJIFOLIMOHHOIO YYEHUS U IKOJIOTHH.



WN3yuenne yuebHOro mnpenmera «buonorus» Ha  yriayOJeHHOM  YpOBHE
OPUEHTUPOBAHO HAa TOJArOTOBKY OOYy4YalOIIMXCA K MOCIEAYIOUIEMY MOJYYEHHUIO
OMOJOrMYeCKOro 0O0pa3oBaHMs B By3axX M OpraHU3alUsAX CPEAHEro MpoQPEeCcCHOHATBHOTO
oOpa3oBanusa. OCHOBY €ro colep:KaHHsl COCTaBJISET CUCTEMa OUOJOTMYECKUX 3HAHUM,
MOJIYYEHHBIX MPU HM3YYEHUU OOYYAIOMIMMUCS COOTBETCTBYIOIIMX CHCTEMATHYECKHUX
paszenioB OMOJOTUM Ha YPOBHE OCHOBHOrO 0011ero oopazoBanus, B 10—11 kmaccax 3tu
3HAHMS TOJIy4aroT pa3BuTHe. Tak, paciiMpeHbl U yriayOjeHbl OMOJOTMYECKUE 3HAHUS O
pacTeHHusiX, JKMBOTHBIX, TIpubax, OakTepusix, OpraHu3Me YeJoBeKa, OOLIHX
3aKOHOMEPHOCTSIX JKM3HHU, JOIMOJHUTEIBHO BKJIIOYEHBl OHOJOTMYECKUE CBEICHUS
NPUKJIAJHOTO U MOMCKOBOI'O XapaKTepa, KOTOPbIe MOKHO MCHOJIb30BaTh KAK OPUEHTUPBI
JUISL TIOCJIeTytoNIero BeiOopa npodeccun. Bo3MoxkHa Takke MHTErpauus OMOJOTHYECKUX
3HaHUHN C COOTBETCTBYIOIIUMU 3HAHUSIMU, MMOJTYYCHHBIMU O0YYAIOIIUMUCS NPU U3YYCHUU
bu3uKH, XUMUH, Teorpaduu U MaTeMaTHUKH.

CrtpykTypa mporpamMmsl 1o yuyeOHoMy mnpeamery "buonorus" orpakaeT cCUCTEMHO-
YPOBHEBBIH M 3BOJIOLMOHHBIA TMOAXOAbl K H3yuyeHHI0 Ouosioruu. CorjacHo UM,
U3YyYarOTCsl CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHbIC JIS >KUBBIX CHCTEM Pa3HOIO
YPOBHSI OpraHu3alli, 5BOJIOIMH OPraHUYECKOro MHpa Ha 3emie, COXpaHEHUs
OMOJIOTUYECKOTO pa3HooOpa3usi miaHeTol. Tak, B 10 Kiacce U3y4aroTCs OCHOBBI
MOJIEKYJISIPHOW M KJIETOYHON OMOJIOTHU, SMOPUOJIOTHH U OMOJIOTUU Pa3BUTHS, TEHETUKU
U CEJIeKIMH, OMOTEXHOJIOTUM W CHUHTETHMYECKOW OMOJIOTUH, aKTyaIU3UPYIOTCS 3HAHUS
oOydaromuxcs mo 00TaHHUKE, 300JI0TUH, aHATOMUH, (u3HoiIorun vyenoeka. B 11 kmacce
M3YYarOTCs HBOJIIOIIMOHHOE YUEHHE, OCHOBBI SKOJIOTHUHU U yueHue o duocdepe.

VYyeOnbiii nipeamet «buonorus» npuszBaH 00€CHEYUTh OCBOEHHE O00YYaIOUUMUCS
OMOJIOTUYECKUX TEOPUU M 3aKOHOB, WJEH, MPHUHIIMIIOB M TPABHWI, JIEKAIINX B OCHOBE
COBPEMEHHOM  €CTECTBEHHO-HAyYHOM  KapTUHbI MHUpa, 3HAHUM O CTPOCHHH,
MHOT000pa3uy W OCOOCHHOCTSX KJICTKH, OpraHu3Ma, IONyJsAluu, OHOICHO03a,
AKOCHUCTEMBI, O BBIJIAIOIINUXCSA HAYYHBIX JTOCTUKEHHUSX, COBPEMEHHBIX UCCIEIOBAHUIX B
OWONOTHY, TPUKIATHBIX AacleKTax OWOJOTMYecKUX 3HaHuil. Jlns pasButus u
MOI/IEP KaHMs UHTEepeca 00yJaronuxcsi K OMOJIOTUN HAPAYy CO 3HAYUTEITBbHBIM 00bEMOM
TEOPETUYECKOTO MaTepHuaia B COACPKAHWU MPOTPaMMBI MO OHOJOTHH MPETyCMOTPEHO
3HAKOMCTBO C MCTOPHUEN CTAHOBJIEHUS U Pa3BUTUS TOW WM MHOW 00JacTH OMOJIOTHH,
BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXHBIX YYE€HBIX B pEIICHHE BaXHEHIIMX
OMOJOTUYECKUX M IKOJIOTHUECKHUX TTPOOIIEM.

Henp wuzyuenuss ydyeOHOro mnpeamera «buonorus» Ha yriayOJEHHOM YpPOBHE —
OBJIaJICHUE OOYYAIOIIMMUCS 3HAHUSMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpraHu3aluu
KUBBIX CHUCTEM PA3HOTO paHra U MPUOOPETEHHWE YMEHHMM HCIOJIb30BaTh ATH 3HAHUS B
dbopMUpOBaHUU MHTEPECA K OMpeAeaEHHON 00JacTH MpodeCcCHOHATBLHON eI TEILHOCTH,
CBS3aHHOW C OWOJOTHEH, WM K BBIOOPY Y4e€OHOIro 3aBeACHUSA ISl MPOJOJLKEHHS
OMOJIOrM4eCKOro 00pa3oBaHuUsl.



JlocTrxeHnue 1enu u3ydeHus ydeOHoro npeamera «buosiorus» Ha yriayOnEHHOM
YpOBHE 00€CTIeUnBAETCS PEIICHUEM CIEAYIOIUX 3a0a4:

OCBOCHHE OOYYAIOUIUMHCS CHCTEMbl OHOJOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSAX, KOHIEMIUAX, THUIMOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
MpaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyUYHYIO KapTUHY MHpPA; O
CTPOCHHH, MHOTOOOpPa3UUd U OCOOCHHOCTSIX OMOJOTUYECKUX CUCTEM (KJIETKA, OpraHu3M,
MOMYJISIIUS, BUJ, OMOTeoIeH03, Onocdepa); 0 BBIIAIOIIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOydYaroumuxcs ¢ METOJaMU TIO3HAHUSI KUBOW  IPUPOJIBIL:
UCCJIEJIOBATEILCKUMU METOJIaMH OMOJIOTHYECKUX HAayK (MOJEKYJISPHONW U KJIECTOYHOU
OMOJIOruM, SMOPUOJIOTUM U OUOJIOTUU PA3BUTHSI, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUU
U CUHTETUYECKOW OMOJIOTHH, TTaJIC€OHTOJIOTUH, IKOJIOTHHN); METOJaMU CaMOCTOSTEIIbHOTO
IPOBEACHUST OMOJIOTUICCKUX UCCIEIOBAHUM B Ta00OpaTOpuu U B Mpupoe (HabroaeHue,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

OBJIaJICHUE 00y4aroIMUMHCS YMEHUSIMU: CaMOCTOSI TEJIbHO HaXOJUTh,
aHAJM3UPOBAaTh U  UCIIOIB30BaTh OWUOJOTHYECKYI0 HWH(OOpPMAIMIO; T0JIb30BaThCS
OMOJIOTMYECKON TEPMHHOJIOTHEH ¢ CHMBOJIMKOM; YCTAHaBIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTMHM U COIMATBHO-IKOHOMUYECKUMH U SKOJOTHYECKUMH TpobiemMamMu
YeJIOBEYECTBA; OLIGHUBATh IIOCJIEACTBHS CBOCH JESITENIBHOCTH 10 OTHOIIECHUIO K
OKpYXalollel MpUpoIHON cpejie, COOCTBEHHOMY 370POBBIO U 370POBBIO OKPY’KAIOIIMX
mojed; O00OCHOBBIBaTH M COOJMIONATh  MEpbl  MPOPUIAKTUKH  MHGEKIIMOHHBIX
3a00JIeBaHNi, TIpaBWJa TIOBEACHUS B TpHpoje H obecrmedeHUss Oe30ImacHOCTH
COOCTBEHHOM IKM3HEIECSATEIBHOCTH B YPE3BBIYAMHBIX CHTYAIllMSX MPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBbIC HAy4dHbIE OTKPBITUS B
001acTH OMOJIOTUH;

pa3BUTHE y OOYYAIOIIMXCS HMHTEIJICKTYaJIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH B
Mpolecce  3HAaKOMCTBA C  BBIJAIOMIMMUCA  OTKPBITUSIMU U COBPEMEHHBIMHU
UCCIIEIOBAHUSIMU B  OWOJIOTUM, PEIIaeMBIMU €10 MOpoOJeMaMH, METOAO0JOTHEN
OMOJIOTUYECKOTO UCCIIENOBAaHUSI, TPOBEJACHUS HKCIEPUMEHTATBHBIX HCCIEIOBAHUIA,
pemieHusl OMOJOTUYECKUX 3a/ad, MOJICIUPOBAHUS OHOJIIOTHYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTAHHUE Y 00YUYarOMINXCS [IEHHOCTHOTO OTHOIIEHUS K KUBOU MPUPOJIE B LIEIIOM
U K OTIACHbHBIM €€ 00beKTaM U SBICHUSAM; (OpMUPOBAHHE DKOJIOTHYECKOM,
TeHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphl TMOBEICHUS B MPUPOJE; WHTETpaAIlud
€CTEeCTBEHHO-HAYYHbIX 3HAHUII;

puoOpeTeHE 00yyYaromuMucs KOMIETEHTHOCTH B palroHaIbHOM
MPUPOJIONOIB30BAHUM (COOIOZEHUE MPAaBUJI TMOBEACHUS B TMPUPOJE, OXPaHbl BUJOB,
AKocUcTeM, Ouocdepbl), COXpaHEHUH COOCTBEHHOIO 3/I0POBBS U 3I0POBbS OKPYKAIOLIUX
moaein (coOmoaeHuss Mep mpoduiaakTHKU 3a0ojeBaHUM, obOecreueHue Oe30MacHOCTH



KUHENEATECTPHOCTH B UYPE3BBIYAMHBIX CHUTYallUsSIX MPUPOJHOTO W TEXHOTCHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BaHUS OHOJOTMYECKUX 3HAHUM W yMEHUH B
MOBCETHEBHOM KHU3HU;

CO37laHUE YCJIOBHM ISl OCO3HAHHOTO BBIOOpa 00YyYarOUIMMUCA WHIAUBUIYAJTIbHON
o0pa3oBaTeIbHON TPAEKTOPUU, CIOCOOCTBYIOLIEH MOCIEAYIONIEMY TPO(ecCHOHATbHOMY
CaMOOIIPEICIICHUIO, B  COOTBETCTBHM C  WHIWBUIYAIBHBIMA  HHTEpPECAaMU U
NOTPEOHOCTSIMU PETHOHA.

OO6111ee 4yncao YacoB, OTBEICHHBIX HA U3y4YeHHE OMOJIOTMU Ha yriayOJeHHOM YPOBHE
cpeaHero obuiero oobpasoBanus, coctarisier 204 gaca: B 10 kimacce — 102 gaca (3 yaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEACHIO).

OT6op opraHuzanMoHHBIX (OpPM, METOJOB U CPEIACTB OOyuYeHUs OUOJIOTHUU
OCYHIECTBIISIETCSI C YYETOM CHEeUU(PUKKA €ro coAep>KaHus U HANpaBICHHOCTH Ha
OpoJoJKEHUE  Omosiormdyeckoro  oOpa3oBaHMsl B OpPraHM3alUiaX  CPEIHEro
npodeccuoHaIbHOTO U BBICILIET0 00pa30BaHUsI.

OO0s3aTenbHBIM  yCIOBUEM MPU OO0y4YEeHUM OHOJIOTMM Ha YriayOJaEHHOM YpOBHE
SBJIICTCS TIPOBEJCHUE JIA0OpATOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
0oOydJaromuxcss B BBIMOJHCHUH TMPOEKTHBIX U y4eOHO-MCCIICIOBATEIbCKUX pabdoT,
TEMaTUKa KOTOPBIX OMpPENENseTCS yYMTeJIeM Ha OCHOBE HMEIOIIMXCS MaTepuaIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX IPUPOJAHBIX YCIOBHIA.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmsbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUS
Ouonoruu.  buonornueckue  Hayku W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBs3aHHble ¢ Ouosiorueid. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanuun

[Moptpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apgeii, I'. Mennens, B. U. Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupel u cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX U3yUYeHHE

XKupble cucTemMbl Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpbI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOM3BEAECHUE, Pa3/IPa)KUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKaHEBbLIN, OpTraHU3MEHHBIM, MOIMYJISIHUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHYeCKHi), OmocdepHuiii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU >XWUBOTO. JKHM3HB Kak ¢opMa CyIIeCTBOBAHHMS
Marepuu. Hayku, n3ydaronine >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHSX OpraHU3alINH.

N3yuenue xuBbIx cucteM. MeTonbl Ouomormueckod Hayku. HaGmromenwe,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [loHsaTre 0 3aBUCUMON U
HE3aBUCMMOW mniepeMeHHOW. IInanmpoBanme »skcnepumenta. [locranoBka u
npoBepka runote3. HyneBas runores3a. [loHsitue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIlEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxeHHs pPe3ynbTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE TpPU3HAKH KU3HUY», «buonorunueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHMU3alUHA KABOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTro opraHuzmay, «buoreonenos», «buochepan, «Metombl
W3y4YEHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHME  JJISI  TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTuyeckass padora «Vcronb30BaHUE PA3MUYHBIX METOJIOB IPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAS €AWHHUIIA JKUBOro. McTtopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOKECHHS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Metoasl  MOJIGKYJISIPHOM ¥ KJIETOYHOM  OWOJIOTHH:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamILHOe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHnue @uxcupo8anHulx
K1emok. DNeKTpoHHass MUKpockonus. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

IToptpetsl: P. I'yk, A. Jleenryk, T. IllIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuiel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATBHBIX KIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHMANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KJIETKH. Makpo-, MHUKPO- M YJIBTPaAaMHKPOIJIEMEHTHI.
Boma m €€ posnb Kak pacTBOpUTENS, pEarcHTa, ydyacTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyisiuuv. MuHepalbHble BEIECTBA KIETKU, UX OMOJIOrHYecKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BelecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTOTHBIN cocTaB 0enkoB. CTpyKTypbl O0enKoBOW Mousiekybl. [lepBuunas
CTpYKTypa Oeika, NeNnTUHas CBsI3b. BTopuuHas, TpeTWyHas, 4YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamuss  OeskoB.
buonornyeckue pyHkuun 0enkoB. /Ipuonsi.



VYrneBoasl. MoHOCaxapuibl, 1UCaxapuibl, OJIMTOCaXapuabl U MOJUCAXaPUIbL.
O6mmii 1IaH CTPOeHHS W (PUBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodpunsHO-ruapododbHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qocponunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O01me cBoiicTBa OMOJOrMYEeCKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHocTtu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanbs. Mecronaxoxxaenue u ouonornueckue pynknuu JTHK.
Buaes PHK. ®yukuun PHK B kietke.

Crpoenne monexynbl AT®. Makpospruueckue cBsisu B mosekyiae ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE TIEPEHOCUYUKHU, UX (QYHKIIHH B
kinetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CrtpykTypHas Ouonorusi: OMoxXxuMuueckue U OMopU3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomolekyn. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIekcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HENPUPOOHBIX AHANLO208.

JdeMoHCcTpamuu

[Toptpetsr: JI. Tlomunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. @paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacripeneneHre XHMUYECKUX 3JIEMEHTOB B HEKHBOWU
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B KUBOW IPUPOIEN.

Tabnmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOAbD», «BemiecTtsa B coctaBe opraHuzMoB», «CTpoeHHe
MOJIEKYJBI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKyIbl», «CTpOeHHE MOJEKYI
yrieBonoB», «CTpoeHue MoJiekynl JuUnuaoBy, «HyKiIenHOBBIE KHCIOTBI»,
«Ctpoenue monekyinbl ATO».

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHue ~— HYKJIEHMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB.

Tema 5. CTpoeHne U PyHKIUMN KIETKH

Tunel KJIETOK: DJyKapuoTHueckass u mpokapuoTudeckas. CTpyKTypHO-
(G yHKIMOHAIbHBIE 00pa30BaHUS KIIETKHU.



Crpoenue npokapuoTuyeckon kiaeTku. Kinerounas cTeHka OakTepuid v apXeu.
Oco0OeHHOCTH CTpPOEHUs TeTepoTpoHON U aBTOTPOPHON MPOKAPHUOTUUYECKUX
KJIETOK. MeCTO U pojib IPOKapHuoOT B OMOLIEHO3AX.

Crtpoenue U (G yHKIMOHUPOBaHUE AyKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyl0 MeMOpaHy: MacCUBHBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIH
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabotra Hatpwuii-
KaJMEeBOT0 Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa ¥ GyHKIIMH KJIETOYHOU CTEHKU pacTEHU U, TpuloB.

[utomnazma. [uto3omns. Lutockenet. JIBrxenue muroriasmMbel. OpraHouibl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMJbI KIETKHU: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblku, TU30COMBI, UX CTpoeHUE U GyHKUIUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHOMAOB KieTKU. CTpoeHHE TpaHyJISIPHOTO PETHKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylspHbIN)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkoé 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTutenbHbIX KieToK. Kinetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenre u (GYHKIIMM MUTOXOHIpUN W Tiactui. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonapl kieTku CTpoeHHe W (yHKIIMH HEMEMOpaHHBIX
OpraHOHJI0B KJIETKHU. Pubocomsi. IIpomesicymounvie Quramenmai.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmsol. MBIIIEUHBIE  KIETKU.
AxmuHogvle KOMNOHeHmbl HeMmblueuHblx Kiemok. Mukporpyoouku. KieTouHsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pEeCcHUYEK. MUKPOTpyOOUKHU
nuToriasmel.  LlenTpuons. benku, accoyuuposanmvie ¢ MukpoguiamenRmamu u
muxpompybouxamu. Momopuuvle benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKUA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpukce. [IpocTpaHCTBEHHOE pAacCMOIOKEHUE
XpOMOCOM B HHTEpha3zHOM sape. Iyxpomamun u 2emepoxpomamur. benku
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou 00010uKu 6 mumo3se. HoepHbiil
mpauncnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



IToptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuisl U cxembl: «CTpoeHHE HYKAPUOTHUYECKOU KIETKW», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM — KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «S1poy, «CTpoeHre MPOKAPUOTUUECKON KIECTKH.

OGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTEIIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTePUAIbHBIX KIETOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIJIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IIpakTuueckass paGora  «/3ydyeHue  JABMKEHUS  LUTOIIA3MbI B
PaCTUTEIBLHBIX KIETKAaX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISIITUSA ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboim3Ma. Turmbsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TreTepoTpodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreTudeckoe oobecrnieueHue kietku: mpespamenue ATD B
oOMeHHBbIX Tporeccax. DepMEeHTATHBHBIN XapaKTep peakiuil KIETOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHUE, CBONCTBA M MEXaHU3M JICUCTBUI.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IuYHbIX (PAKTOPOB.

[lepBuuHbBIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nueMeHmul U NUSMEHMbl peakyuoHHo20 yeumpa. Poiab XJIOpOIIacToB B MpOLECCEe
doTocuaTe3a. CBeToBas U TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
@pomocunmesa. [IpoayKTUBHOCTh (QoTOCHMHTE3a. BnusiHue pa3nuuHbix (akTOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pPOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YUTEIH OOJIE3HEH.

AspoOHbIe OpraHu3MBl. Ortansl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUH B
npoiieccax Ouonoruueckoro okucienus. Luknuueckue peakinuu. OKUCIUTENBHOE
dbochopunmpoBanue. IHepeus membpanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonunou ATD-cumnmaszwvl. llpeumyiiectBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHBIM. DPGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

Ioptpersr:[Ix. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKU 0OMeH», «buocuHTe3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora  «l3ydeHuE  KATAIMTUYECKON  AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (epMEHTATUBHOIO paCIHICIIICHUS
MIEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIporiecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeancrBeHHass HHGOPMALUSA M Pean3alusa e€é B KJIeTKe

Peakunn mMarpuyHoro cunresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanusanus HacienctBeHHoW nHopmainuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuubii cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 ayxapuomuueckoii kniemxe. Hexooupyrowue PHK.

Tpancsiius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue amunHokucnor. Pons pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2eHog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHoT. Peryisiusi akTUBHOCTH T€HOB y Ipokapuor. ['mmoresa
onepoHa (®. XKako0, XK. Mano). Monekynsipnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl 2eHos. Perymnsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycer — HexieTounbie GOpMBI )KH3HU B 00IUTraTHBIC TTapa3uThl. CTpoeHHe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHbie 3a0oneBanus yenoBeka, »kMBOTHbIX, pacteHuid. CIIN, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungpopmamuka: uumeepayus u aumanuz dorvuux maccueos («bigdatay)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu é ouonoeuu u meouyune.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl 00cmasKu 1ekapcms.



JdemMoHcTpauuu

IToptpersl: H. K. Konbuos, /. M. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHuecKkuil Koa», «Bupycob»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsi nuki, ero mnepuoabl W perynsiuusa. Wutepdaza um mutos.
Oco0eHHOCTH TpolieccoB, MpoTeKkarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHHTCTHUYECKUUA U
NOCTCUHTETUYECKUI (TPEMUTOTHUUYECKHI) Tepruoibl HHTEpPas3bl.

Marpuunsiii cunre3 JHK — permnmukanuda. [lpuHnuner perumkannu JTHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perumkaunu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HA0Op KIETKH — KapuoTuil. JIUTUIOuAHBIA U
rariouaHbld  HaOOpbl  XpoMocoM. ['omonoruunbie Xpomocombl. [lonoBbie
XpPOMOCOMBI.

Henenue xinetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HUX

nporecchl. Tunbsl Muto3a. KaprokuHe3 M 1uTokuHe3. buosornueckoe 3HaueHHE
MHUTO3A.

Perynsamuss MUTOTHYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
rudeIb — arorTo3.

Knerounoe snpo, XpomMocomsbl, (yHKIIMOHANIbHAs TEHOMHKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugpposas
K1emKay — Ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpanuu

Tabmumel 1 cxembl: «OKWU3HEHHBIM IMKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOTIpEnapaTax.

JlabopaTopHas padora «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OOHOKIETOUHBIE,
KOJIOHUATbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHUS M KUBHEAECATENBHOCTH  OJHOKIJIETOYHBIX
opraHu3mMoB. bakrepun, apxew, OJHOKJIETOUYHbIE TpPUOBbI, OJHOKJIETOUYHbIE
BOJIOPOCTH, Apyrue npoTucthl. KolloHWanbHbIE OpraHU3MBbl.



B3aumocCBa3p 4acTed MHOIOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHsl H
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: o0Opa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHMUS,
(YHKIUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHASL,
COCIMHUTENIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUA WU
pPacMoJIOAKEHHS TKAHEW B OpraHax »KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBMIJKEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONU3MBI M HACTUU. J[BMIKEHHME MHOTOKJIECTOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbllieyHas cuctema. Pedrnekc. CkeneTHble MBIIIIIBI U MX paboTa.

IIutanue oprammsmoB. Iloriomenue BOABI, YIJIEKUCIOTO Trasa W
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpHunosoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEeBAapUTEIbHOrO Tpakra. [IumesapurensHbie xkene3wl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »KuBOTHBIX. Juddy3us
ra3oB Uepe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. [[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTEMa 4YeJoBEeKa. MeXaHW3M BEHTWISALMMU JIETKUX Yy NTULl U
MJIEKOTIUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcopT BEIIECTB y OpPraHW3MOB. TpaHCHOPTHBIE CUCTEMBI PACTEHHUM.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocnasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIC COCYyABl M KpOoBb. Kpyrum KpoBooOpamieHus. IDBOJTIOMUOHHBIC
YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI MMO3BOHOYHBIX XKUBOTHBIX. Pabora
cepaua u €€ peryismus.

Boigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenue y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeneHus. @Ouiubtpanus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI pabOThI OPraHOB BbIJICIICHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOW U BBIJAEIUTEIBHON cucTeMamMu. Belaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3anmmTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W WTUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX pacTeHUM.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3aUThl. DUTOHIIUBIL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3amura opraHu3ma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBI UMMYHHUTET. BpoXn€HHBIH W TPHOOPETEHHBIN crerupuyecKuit
UMMYyHUTET. Teopusi KiIOHalbHO-ceneKTUBHOro ummynutera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpOxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxxumocte UM perymsanus |y  opraHusmoB. Paszmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpakumMocTe W perymauus y
pacteHuil. PocToBbIE BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbI TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. besycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsuus U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocCBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [wumoranamo-runodusapHas
cucTema.

JdeMoHCcTpamuu

[Toptper: U. I1. I1aBios.

Tabmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopocin», «baktepun», «lIpocteiimme», «Opranbl LBETKOBBIX PAacTEHUI,
«CucTeMbl  OpPraHoB IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue creds,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW JKMBOTHBIX», «CKEJIET YelIoBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11eyHas CUCTEMAY,
«BbigenurenbHas cucTeMay, «OJHJIOKpPUHHAs cucrtema», «CTpOeHHE MBIIIIBIY,
«IMMyHUTETY, «KuI1e4Honoa0CTHRIEY, «Cxema  TATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIAPH»,
«CtpoeHnne mnanapun», «BHyTpeHHee CTpoeHue O0XKIAEBOro uepss», «HepBHas
cuctreMa  peio», «HepBHas cucrtema gjsarymku», «HepBHas  cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nruny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



OGopynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIMPENapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHHU pa3HBIX OTHEJOB, BIAXHbIE TNpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
0o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasua u OeJIKOB o]l JeHCTBUEM (PEPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTeIbHBIX JIBUKEHUN, MOJIETTU TOJJOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue OpraHoB IBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKXeHNe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUS OPraHu3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. [lonoBbie KineTkw, Wiau rametsl. Meiio3. Craauu
Meno3za. [loBegenne xpomocom B meno3e. KpoccuHnrosep. buonornueckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeE3Bl.
OO6pa3oBaHKe U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogorBopeHne u SMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoOsI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHBIX NPOO.IeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u mooderu mopgoeenesa. Cramgum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKONMHUTAIONIUX. 3apOBIIIEBHIE JINCTKH
(ractpynsinust). 3akiiajika OpraHoB M TKaHEH U3 3apOJbILIEBbIX JHCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUIaHAa CTPOCHHMS KUBOTHOTO Kak pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICUCTBUI T'E€HOB. BrusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOpOB OKPYKAIOIIEH Cpeibl.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubld mepuon. Ilpsimoe u
HempsiMoe pa3Butue. Pa3Butue ¢ metamopdo3oM y OECIO3BOHOUYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojorndyeckoe 3HauYe€HHE MPSMOrO U HEHPSIMOTO



pa3BUTHS, UX PACHPOCTPAHEHUE B MOPUpPOJE. TUMbl pocTa KUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTa )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNnYEeCKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpolecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeryJsiliii OHTOT€HE3a Y PACTEHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabnuupel u cxembl: «BereratmBHOoe pasmMHOkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIJICHBD,
«Pa3mHOxeHue ruapel», «Meito3», «Xpomocomsl», «I'amerorenes», «CTpoeHHE
ANIEKIETKH U crepMaro3onga», «OCHOBHBIE CTaAuU OHTOreHeszay, «lIpsmoe u
HEmpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xykay», «Pa3BuTue capaHum»,
«Pa3BuTne narymkun», «/{BoilHOE OIIOJOTBOPEHHUE y LBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMsIH OJHOJOJBHBIX U JIBYIOJIBHBIX pacTeHUI», «KU3HEHHBIN LUKII
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NANOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpPENapaThl SUIEKIECTOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYIIKNY.

JlaGopaTropHasi padora «l3ydyeHue CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOIIpEnapaTaxy.

IlpakTnueckass padora «BbigBIEHHME NPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX JKUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHUE OpraHOB Pa3MHOMXEHHUS BBICHINX
PaCTEHUIN.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoOB

Hctopust craHoOBIEeHHUST W pa3BUTHUS TEHETHKHM Kak Hayku. PaGoter I
Mengens, I'. ne @pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TTOHITUSA U CUMBOJIBI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (EHOTHII.



OCHOBHbIE ~ METOABI  TCHETUKHU:  TUOPHUAOJOTHUECKUM,  IIUTOJOTHUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanumn

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. H.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToAbl TeHETUKNY, «CXeMbI CKpEIIUBaHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaenss — 3aKOH
eauHooOpasusi rTuOpuI0B repBoro nokosaeHus. [IpaBuno nomunupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paculeuieHusi NpU3HakoB. LluTosnormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpemupanue. [IpoMexyToUHbIN XxapaKTep HaCIeI0BAHUA.
Pacmiennenue npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomoruueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HACJIEIOBAaHUE TI'€HOB, HAPYLICHHWE CUCIUICHUS MEXAY I'€HaMu. XPOMOCOMHAas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIM MEXaHU3M OMNPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli 1oj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucreMa. [iienoTponuss — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMoneicTBHE HEaUICNIbHBIX T'€HOB.
KomnnementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKHX IMPOIECCOB, TOBEACHUS ¥ KOTHUTHUBHBIX (YHKIIUU.
['eneTnueckre MeXaHU3MbI CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHEe acmeKThl KOHTPOJS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoncTpanumn

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

Tabmuipsl u cxemsl: «llepBriit U BTOpoil 3akoHbl Menaens», « Tpetuii 3akoH
Mengaens», «AHaIM3HpyIOLIEEe CKpelMBaHue», «HemomHoe aomMuHHpOBaHUEY,
«CueryieHHOe HacjeoBaHUWE NPU3HAKOB Yy JApo3oduibly, «['eHeTuka momay,



«Kapuotun 4yenoseka», «Kapuotun apozoduibly, «KapuoTunm OTULBD,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMo1IeCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJISI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
TUOPUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS TMPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJAEIb JJIs
JEMOHCTpAallMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporipenapart: «J[po3oduar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBD».

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIUBAaHUS Y APO30(PUITBD».

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotMma W cpenbl npu  GopMmupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICACTBCHHAS.

MopaudukanuonHass HW3MEHYMBOCTh. Ponb cpeasl B (OpMUPOBAHUM
Moau(pUKAITMOHHON W3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHN
psan u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHUKaAIIMOHHON
M3MCHUYMBOCTH.

I'enoTunuueckass n3MEeHUMBOCTh. CBOMCTBA N'€HOTUIHNYECKONM N3MEHYHMBOCTH.
Buipl reHOTHTTHYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MyTaIllMOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 H IOJOBOW TIpPoIlleCC — OCHOBA
KOMOWHATUBHOU N3MEHYUBOCTU. POJIb KOMOMHATUBHON U3MEHUYNUBOCTH B CO3JaHUN
T€HETUYECKOT0 pa3HO0Opas3us B Mmpejiesiax 0JTHOTO BUA.

MyTanroHHass W3MEHYMBOCTb. BuIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W HMHAYIUMPOBAHHBIE MyTalMu. SaepHble U
nUTOIIa3MaTudeckue mytanuu. CoMaTHyecKUe W TMOJOBble MyTanuu. [IpuynHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoliecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJIeICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHUYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoncTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. N. BaBuiios.

Tabmuuibl u  cxembl: «Buabl uw3MeHYHMBOCTHY», «MoaudukarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHasA W3MECHYHUBOCTDY, «Meiio3y,
«OnnogoTBopeHuey, «I'eHernueckue 3a00JI€BaHNs YeIO0BEKay», «BUIBI MyTaIuii».



O6opynoBaHue: *uBble U TrepOapHbIE 3K3EMIUISIpPhl KOMHATHBIX PacTEHUH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. I[locTpoeHHEe BapuallMOHHOTO psja U
BApUALIMOHHOU KPUBOM».

IIpakTnueckass padora «Myrtanuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHass mporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToapl  M3YYEHHMS] TE€HETMKH  YEJOBEKa: T'E€HEAIOTMYECKUH,
OJIN3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemMeHHOe ONpeAeICHUE FE€HOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHble 3a001eBaHus YeioBeKa. [ eHHbIE M1 XpPOMOCOMHBIE
0one3HH 4YenoBeKka. bolle3HM ¢ HAcHeACTBEHHOM MpeapacroioKeHHOCTHIO.
3HaueHUE MEIMIIMHCKOW T'CHETHKU B MPEIOTBPAICHUU U JCYCHUU T€HETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-reHeThdecKoe KOHCYyIbTupoBaHue. CTBOJIOBBIE
kJeTku. [IoHATHE «TE€HEeTUYECKOro rpy3a». JTUUYECKHE aCIEKThl MCCIEIOBaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
bu3MUeCKOMY ¥ XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K TATOJIOTHUSM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl U3yUEHHS] TCHETUKH
yesoBekay, «I eHeTnyeckue 3a001eBaHuUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJIOCIOBHON.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIEKUMU U JOMECTUKAIUU.
VYuenne H. U. BaBunoBa o LleHTpax MNpPOUCXOXKIEHHS KW MHOTroo0Opa3us
KYJIbTYPHBIX pacTeHui. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpojaa, MmTaMM. 3aKOH TOMOJIOTMYECKHUX PSAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBuioBa, ero 3HadeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. MCKycCTBEHHBIM OTOOp: MACCOBBIA U
WHAUBUAYaIbHBIMN. Dtansl KOMOMHAIIMOHHOMN CCJICKIIUU. HUcnwiTanne
npou3BojuTeNeld Mo mnoroMcTBy. OTOOp MO TEHOTUNY C TMOMOIIBI OIEHKHU
(deHoTHUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ momolibio aHanu3a JTHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKUMOHHOW  paOoThI.
PannaiimoHHbI U XMMUYECKUI MyTareHe3 Kak MCTOYHUK MYTallUi y KyJIbTYpPHBIX



dbopm opranu3zmMoB. lcmonb30BaHME TEHOMHOIO PEIAKTUPOBAHUS M METO/OB
pexomOuHaHTHBRIX JIHK 111 moayyeHus: nCX0IHOTO MaTepuaa sl CENEeKIUU.

[Tonyuenue MOJIUTLIIOUIOB. BuayTtpuBnnoBas ruopuaAN3aIus.
bnuskopoacTBeHHOE — cKpemiuBaHue, ~WiIM  WHOpuAuHT.  HeponctBeHHOE
CKpelllMBaHue, Wik ayropuauHr. ['erepo3uc u ero npuyuHbl. lMcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rubpuauzanus. [Ipeomonenue Oecruionus
MEKBHIOBBIX THOPHUIOB. JIOCTHXKEHUSI CENEKIIUU PACTCHUN U KUBOTHBIX. «3enéHas
DesoNoOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEH  JIsT  CO3JaHUsl  HOBBIX COPTOB U THOPHUJIIOB
CEIIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHEeMUYECKUMU Pecypcamu CenbCKOXO03AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yeax YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuun

[Toptperer: H. 1. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSNIOB B HACIEACTBEHHOM M3MEHUYUBOCTH,
«Metoapl cenexkuuny, «OtnanéHHas rudpuauzanus», «MyrareHesy.

JlaGoparopHasi padora «/3yueHune copToB KyJbTYPHBIX PACTCHUHN U MOPOJ]
JOMAITHUX )KUBOTHBIX.

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHuU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHKEHUS CEJICKIIMHW pPACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHUIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buorexHo0rus 1 CHHTETHYECKAas1 OMOJI0TUsA

OOBEKTHI, MCHOJIB3YEMbIE B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBbI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanumonHas
OMOTEXHOJIOTHSA:  XJICOOMEeUeHne, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeME. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
texHosorui. [IponsBoicTBo Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMl M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MOJTYUYECHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxenepus. Meroasl KynbTypbl KIETOK M TKaHEW pacTEHUU M
#*uBOTHbIX. KpuobGanku. Comartuueckas ruOpUAM3alUS U COMATUYECKHUI
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJICKUUU pacTeHui. [llonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyurne. VICKYCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKIus
SMIEKIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJI TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonozuu 0300p06IeHs, KYbIMUBUPOBAHUSL U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha U
koHcTpyupoBanue pekomouHantHblx JJHK. Cozdanue mpanceennwvix opeanuzmos.
JlocTvKeHUsT W TMEePCHEKTUBBI  XPOMOCOMHOM UM TEHHOM  MHXEHEPHH.
DKOJIOTUYECKHUE U ITUUECKHE MPOOJIEMbl TEHHOW WHXKEHEPUH.

Menunuackue 6uorexnonoruu. [loctrenomnas uudposas meaunuHa. [TIP-
JTMarHocTuka. MeTaboJOMHBIN aHainu3, TEHOLICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBeKa I OIEHKU COCTOSIHUS €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kierok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/IaHUS KOMIUJIEKCHBIX
TKaHEH COYeTaHWEM TEXHOJOTHM TpEXMEpHOro OMOMpHHTHHTA U ckaddomauHra
JUISL pELLIeHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznaHre BEKTOPHBIX BaKIMH C IEJIbl0 OOecredeHus KOMOWHUPOBAHHOU
3ammThl 0T Bo3Oymuteneld OPBU, ycraHoBieHHWE MOJCKYISPHBIX MEXaHHU3MOB
dbyakuronupoBanuss PHK-comepkammx BHPYCOB, BBI3BIBAIOIIUX 0CO0O OMAaCHBIC
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnunel u cxemsl: «lMcnonb3oBaHWEe MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KnerouHass nHxkeHepusn», «l eHHass HHKEHEPUS».

JlabopaTopHas padota «l3yueHrne 0o0bEeKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buorexHonoruss — BakHEHIIas MPOWM3BOJAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO )».

11 KIIACC

Tema 1.3apo:kaeHue M pa3BUTHE IBOJILIHOHHBLIX MNpeICTABJIEHUI B
OuoJioruu

OpomonronHas teopus Y. [lapBuHa. [lpennocsuikm BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUiIbl 3BOJIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHAs M3MEHUYMBOCThH, Oopnba 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).



Odopmnenue cunternueckot Teopuu sBojtonuu (CT3I). HelitpanbHas
teopuss sBoimonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAuYEeHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsr: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonnenn, /1. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (o Jlamapky)», «MexaHnusm (HopMHUpPOBaHUS
npucCnocoOJieHn y pacTeHuit u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapripyta nmytemectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpa3zue KyJIbTypHBIX (opM
KarmycTh», «I1opobl ToMaNTHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOIIECHUSI JBMXKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Monynsuus Kak saeMEHTapHas €IWHULIA YBOMOLMH. COBpEMEHHBIE METOIbI
OLICHKM TEHETHYECKOTO pa3HOOOpa3usi M CTPYKTYphl momnyisiuuid. 3Menenue
reHopoHIa TOMYJSIMU KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPhl (ABUXKYIIKWE CHUJIbI) ABONIONUU. MyTallMOHHBIH
nporecc. KomOuHatuBHass u3MeHYUWBOCTh. [Ipeiid TreHOB — ciydailiHbIe
HEHANPABJICHHBIE HM3MEHEHHUS YacTOT aiienedl B momymsmusax. OQdekr
ocHOBatensl. JDgpgpexm oOymuliounozo zopaviuka. CHUdNCEHUE 2eHemUYecKo20
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma Opeigha cenos 6
bonvwux U  manvlx  nonyuayusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Orojorndeckas (pempoayKTHBHAS).

EctectBeHHBI 0TOOp — HampaBiusomuii Qakrtop dBodOIUU. DOpMEI
€CTECTBEHHOT0  OTOOpa:  JBIXKYLIMWA, CTaOWIM3UPYIONIUH, pa3pblBarOLIUA
(mu3pyntuBHbii). [lonoBoil oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocOOEHHOCTh ~ OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIIHH.
BosaukHOBeHHME — mpuCnocoONeHW y  opraHu3MoB.  ApoMopdo3bl U
uauoananrtanuu. [lpumepsl nmpucmnocoOiaeHuit y opraHu3MoB: MOP(HOIOTHIECKHE,
dusmonornueckue,  OUOXUMHUYECKUE,  MOBeleHuYeckue.  OTHOCUTEIBbHOCTD
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTar
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBol ¢akrtop BugooOpaszoBanud. Ilytu u
CITIOCOOBI BHI000pa30BaHMS: aJI0maTPUUECKOe (reorpaduueckoe),



CUMIATPUYECKOE (9K0JIOTHYECKOE), «MTHOBEHHOE» (monummonaAN3aIus,
rubpuanzanus). JJmuTeabsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOT0 pa3HOOOpa3usl.

Ponb  »BOMIOIIMOHHONW OWOJOTMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6uopazHooOpasusi. MUKpPOIBOJIOIUS U KOJBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O0pBOBI C HEW.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Malip.

Tabmuupl u cxembl: «MyTallMoHHAasT H3MEHYUBOCTHY», <«llomymnsiuonHas
CTpYKTypa Bula», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIBl HBOJIIOLIUUY, «DKOJIOTMYECKash M30JSALUs MONYJSALIUA CeBaHCKOM (openny,
«['eorpadmyeckas M3ONALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JMCTBEHHUIIBI
naypckoi», «IlonmynsiroHHbIE BOJIHBI YUCICHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
JICHUCTBUSL €CTECTBEHHOro 0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHUEY,
«MHnycTpuanbHbiii Menanu3my», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonoruueckue ananranuun», «lIpucnocoOIeHHOCT, OpPraHu3MOB U €&
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAa B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHHME BHUIOB CHUHUIL,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIi THOPUTY.

Oo6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena NTHI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 0Opa30BaBIINXCS
Pa3IUYHBIMU CIIOCOOAMU.

JlabopaTtopHass pabora «BblsiBIeHHE H3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUIAY.

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMsS  OpraHM3MOB H  HX
OTHOCHUTENbHAS LIEJIECO00Pa3ZHOCTD.

JlaGopaTtopHass paGora «CpaBHEeHHE BHIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus U €€ pe3yJbTaThl

Meronbl  uM3ydeHUs MakpolBosionuu. [lajmeoHTonormueckne  MeETOJbI
u3ydeHus: sBoyironuu. IlepexonHpie QopMbI M (QUIOrE€HETHYECKHE  PsJIbI
OpraHU3MOB.

buoreorpaguueckue Metoapl uzydeHus sBoirounu. CpaBHeHUE (GIIOpBI U
dayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue odnactu 3emun. Bunbl-
SHJEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPaBHUTEIBHO-MOP(POIOTHYECKUE METOJbl MU3YUECHHS
HBOMIIOIMHU. ['eHeTHYeckre MEXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
ABOJIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OPTaHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJEKYJISIPHO-TEHETHUECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONIOIUU. [IpuHyun cmenvt yHKYULL.
HeobOpatumocTs 3BostONMU. AnantuBHas paguaius. HepaBHOMEPHOCTH TEMITOB
HBOJTIOIUH.

JdemMoHcTpanumn

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabnuupl 1 cxembl: «DuUMOreHeTUYECKUI s JOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punmodutey,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThl»y, «HaudanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YEIOBEKAa M IIHUMIIaH3e», «l JaBHbIE
HaIPaBJICHUS 3BOJIOLHUNY, «OO0II1e 3aKOHOMEPHOCTH IBOJIIOIIUNY.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IlponcxoxaeHne u pa3BuTHE )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTeHe3 W
naHcnepmusi. JloHayuHble MPEACTABICHUS O 3apOXKICHUU KU3HU (KPEAlMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAEHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu O.
Penu, JI. Cnannannanwu, JI. [Tactepa. [IponcxoxaeHue >ku3Hu 1 aCTPOOHOIIOTHS.

OcHoOBHbIE JTaInbl HEOPraHUYECKOU DBOJIIOLIA Y. [InanerapHas
(reojoruyeckasi) dBOJIONUSA. XHMHUYECKas dBOJTIONMSA. AOHOTCHHBIM CHHTE3
OpraHuyecKkux BemiecTB W3 Heopranmyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanue nonuMepoB U3 moHomepoB. KoanepBaTHasrunore3a A. Y. Onapuna,
runoTe3anepBuYHOrooynbona/l>x. Xonaeiina, renernyeckasrunoresa I'. Mémnepa.
Pu6osumer (T. Yek) m rumoteza «vmpa PHK» V. I'mnbGepra. ®@opmupoBanme
MeMOpaH ¥ BO3HUKHOBEHHUE MPOTOKIETKH.

Uctopuss 3emnm u Meronapl e€ wusydyeHus. Vckonmaemble OpraHHMYECKHE
octatku. ['eoxpoHonmoruss u e€ wmeroabl. OTHOCUTENbHAsE U a0OCOMIOTHAs
reoXpoHoJIoTHs. ['e0XpOoHOIOrHUecKas 1IKaia: 30Hbl, 3pbl, IEPUOIbI, FSTTOXH.



Hauvaneuble sTanbl oprannyeckor sBostouuu. [losieHue u  3BOIOLUS
NEPBBIX KIETOK. DBOMIOLMS MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEpPBbIX Ha 3emile COOOLIECTB.
CrpomaronuTsl. [IpokapuOTBHI U yKapUOTHI.

[IpoucxoxeHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. IIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HUKHOBEHUE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}ho3bl
pacreHui. Bpixon pacreHun Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHu.

OcHOBHBIE 3Talbl 3BOJIOLHUU KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKH3Hb B BOJIE. DBOJIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntull. [lpuHiun xmodyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU |
NO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuoiaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30W. OOmas  XapakTepucTHKa KiIuMaTta M
reoJIOrM4ecKkux mpoueccoB. llosiBneHWe MW pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUW. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobiema coxpaneHus: 6nopazHoodpas3us Ha 3emiie.

CoBpemenHasi cucteMa opraHudeckoro mupa. [lpuHiunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanumn

[Moptpetsi: @. Penu, JI. Cnanmnanuanwu, JI. ITlactep, . 1. Meunukos, A. .
Omnapumn, Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  HBONIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HadanpHbIe ATAlbl OPraHUYECKON IBOMIONHMNY, «Cxema 00pa3oBaHUS IYKapUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHpYyCay,
«Apomopdo3bl  pacteHui», «Punnoputh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOroKIeTOUHbIE BOJOpOCHNY», «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KHUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KullIeUHOMOTOCTHBIEY,
«IInockue YyepBUY, «YaeHucToHorue, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmpikarommecs», «IItuuby, «Mnekonuraromue», «Pa3BuTue KHU3ZHU B
apXxeuckou spey, «Pa3zBuTue KU3HU B IPOTEPO3OMCKON dpey, «Pa3Butue KU3HU B
[TAJIEO30MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XKU3HU B
KailHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUH
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTULl WU 3BEPEN,
KOJUIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

BupryaabHasa JgabdopatopHas pabora «MogeaupoBaHUE  OIBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «l3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTUH.

CraHoBJIeHHE TPEACTABICHUM O IMPOUCXOXKICHUM 4elloBeKa. Penurunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPUH.

CX0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, b13M0JI0r0-0MOXUMHUYECKHE,
noBejeHueckre. OTIM4ms 4elaoBeKa OT )KUBOTHBIX. [IpAMOX0kIeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATIbHBIE.
CooTHorieHre OMOJIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcCHOBHBIC CTaAWM aHTPOTOTEHe3a. PaHHWE YenoBEeKOOOpa3HbIE O00E3bSHBI
(IpOKOHCYJIIBI) U PaHHUE MOHTUBI — OOIIKE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsIH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnblid, nepBbie
W3TOTOBJIEHUA OPYIHM TpyAa. UenoBeK MpsIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. UYenoBek reipenbOeprckuit  — 0oOmMM  MpeoK
HEAHJEPTATBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YelloBeK HeaHAEPTaIbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu AdQpuku.
ITaseoreneTuka u najeoOreHOMMKA.



DOBONIOLUS COBPEMEHHOIO uejoBeKa. EcTecTBeHHBI OTOOp B MOMYJISLUAX
yesoBeka. MyTallMoHHBIM Tpoiiecc U mojJuMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilonarue o pace. bonblime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTtBO  4yenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacus3Ma.
[IprcnocoONeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpYXKaroulell cpeibl.
Bnusinue reorpaduueckoit cpenbl U Apedidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHapHble  METOJAbl B (usuueckoil  (OMOJIOTrHYECKON)
AHTPOIIOJIOTHHM.  ODBOJIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJI0BECUECKUX TOMyIsiuui. buocoluanbHble MCCIEAOBAHUS MPUPOABLI UEIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHncTpanumn

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J{BUKYIINE CUIIBI AaHTPOIOTE€HE3a», « IBOJIIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YenoBek  ymenblil», «YemoBek
NpAMOXOASAIININY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIBD,
«IIpenku yenoBekay, «ITarbl FBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB YeNOBEKa, penpoaykiuu (doTorpaguu) KapTUH C
MudogorndyeckuMu U OUOJEHCKUMU CIOKETaMHU TPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaXOJOK UCKOMTAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJICIb
yeperna 4YejaoBeKa M Yepena I[IAMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IMMIIaH3€, MOJIEIIA TOPCa MPEIKOB YETIOBEKA.

JlabopaTopHass pabora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPAMOXOKICHUEM.

IIpakTnyeckas padora «3yueHre SKOJOTrMUECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apoxaeHue u pazButhe skojgoruu B Tpyaax A. I'ymboneara, K. @. Pynbe,
H. A. Cesepuoa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3agauun
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaMH.



Metonbl 3konoruu. [loneBble HaOmoOAEHHS. ODKCIEPUMEHTHI B HKOJOTHU:
NpUpPOAHBIE U JlabopaTopHble. MoJeaupoBaHWE B 3KOJOTMU. MOHUTOPUHT
OKpY’Karoleh cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTI00ATBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHWUW Ui YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOMN KYIbTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Pasznensl skojgorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXAIOILIEN Cpelb».

JlaGopaTopuas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEAOBAaHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DkoJyiorudeckre (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTpororennsie. O0ime
3aKOHOMEPHOCTH AEHCTBUS dKojoruyeckux Qakropos. Ilpasmino munumyma (K.
Mnpenrens, 0. JIubux). TosepaHTHOCTh. DBPUOUMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Konoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHl M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUTrHaibHas poJib CBETA.
DoTONEPUOIU3M.

Temmepatypa Kak »dKoJioTHUeCKUi dakTop. JlelicTBue TemmepaTrypsl Ha
opraHu3Mmbl. [loMKnIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skonormdeckuit ¢akrop. IlpucmocoOneHus pacteHund K
MoJ/Iep ka0 BoMHOTO Oanmanca. Knmaccudukaiusi pacTeHUH 1O OTHOIICHUIO K
Bojie. [IpucnocoOsieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, MOYBEHHAas,
rIyOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKHE
OCOOCHHOCTU cpea 0o0uTaHus oOpraHu3MoB. lIpucrnocoOiieHuss OpraHu3MoOB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puUTMbl. CyTOYHBIE U
roguyHbie puTMbL. [IpHCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HU.

Kusznennoie Qopmbl opranuszmMoB. llonsitue o Ku3HeHHOU (opme.
XKuznenusie GOpMbI pacTeHUM: JE€pEBbsl, KYCTAPHUKH, KYCTAPHUUKHU, MHOTOJICTHUE



TpaBbl, OJHOJETHUE TpaBbl. JKU3HEHHBbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUITHUUECTBO, CUMOK03 U ero ¢opmel. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoOJielcTBUsL  (Tommueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUN IS CYIIECTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl uw cxembl: «Okosorudyeckue Qakropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKNE TPYIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl oOOWTaHUS OpPraHU3MOBY», «bBHOJOTUYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOno3y,
«KomMeHcanuzmy.

O6opynoBanue: repdbapuyd pacTEHUH W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pACTEHUs, TepOapril U KOJUIEKIIMU TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTECHUM, Uydesia MTHIl U 3BEpeH, repdapuu
pacTeHUi, OTHOCAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M JKUBOTHBIX, OOJAJAIOMIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBUH IKU3HH, repObapuu u
KOJUICKITUU PACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJIIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aUMOICHCTBHSIX.

JlabopaTopHast padora «BBIIBICHHE TMPHUCIIOCOOJICHUI OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBIIBICHHE TPHUCIIOCOOICHHN OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHHU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Iko0orust BUA0B ¥ MOMYJISALNI

DKOJIOTUYECKHE XapaKTEPUCTUKU  MOMYJISIHUU. [lonynsimust  Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH cpelibl, GPU3NYECKUX OaphEPOB U
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuii. OCHOBHBIE TIOKa3aTENM MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M TIOJIOBAasl CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyianuu. OLeHKa YUCICHHOCTH MOMYJISIUU.
JluHamuyKa monmysisauMu U €€ peryiauus. bUOTHYECKUH IMOTEHUMAN IOIYJISALUU.
MoaenupoBanue TMHAMHUKA NOoNyJsiiud. KpuBble pocTa YUCIEHHOCTH MOMYJISIINH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH MOMYJAIUN: pPoJib (PaKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKHE CTPATETUU BUJIOB (T- U
K-crparerun).

[TonsiTue 00 »KoJIOrMYECKON HUIEe BHAa. MecTtooOutanue. MHoroMepHas
MoJieNb 3KoJornueckor Humu Jx.M. XarunmHcoHa. Pa3Mepsl 3KOJIOrMYecKOu
Huid. [loreHunanbsHas 1 peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnomynsiuuid. Apeansl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpaldid >KUBOTHBIX. buomormdeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuun

[Toptper: dx. . XaTuyuHCOH.

Tabmumpel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«ITpocTpaHcTBEHHass  CTpyKTypa  MONyJsanuu», «Bo3pacTHble  OUpaMUIbI
nonyisiuuny, «CKOpPOCTh  3acCelieHUsl MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogeinb 3kosiornueckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUHN, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
pacCesICHUIO.

Tema 9. Ikosorusi co061ECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBS3u MEXIy
OpraHW3MaMHy B OHOLIEHO3E.

OkocucteMa kKak OTKpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOocucTeMax. KpyroBopor BEmECTB U OTOK YHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTembl. buomacca u  mpoayknusi.
DKOJOTUYECKHUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
HamnpaBrienHble 3aKOHOMEpPHBIE CMEHBI COO0OIIECTB — cyKueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOTI€HHBIE BO3JCUCTBUSA Ha
cykueccun. KinnmakcHoe cooOiiectBo. bropasHooOpa3ue u mojiHOTa KPyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[TpupoaHbie dKOCUCTEMBL. JKocucmembl 03Ep U pek. IdKocucmemvl Mopetl U
oKeanog. Ixocucmemuvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHos. Paznuuus
MEX/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opomckas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031ICTBEHHOE 3HAUYCHHE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadnoco 3ggekma u 8udo8-30uhpukamopos (Kirouesvlx
8U008) 8 PyHKyuUoHUposanuu sxkocucmem. [lepeHOC PHEPTHUH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TIOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030elicmeus 3aepA3HeHUll pPA3HbIX munos Ha
CcyOOpP2aHUZMEHHOM, OP2AHUZMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€eliCMBUsL.
MeTo0710THS MOHUTOPHHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuu
[Toptpert: A. JIxx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKocucTema

MIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JKocucTeMe», «KpyroBopoT BemIecTB B HKOCHUCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «DKOJOTHUUECKAs MUPAMHUIA YHUCETD»,
«JKonoruyeckas mupaMmuyia OroMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHuUE Jieca mocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPI'uM B arpoueHose», «[Ipumepsl ypOoskocuctem.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIUU HACEKOMBIX, Yy4elia MTUIl |
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTCHU, aKBapUyM KaK MOJEIb
KOCHUCTEMBI.

IIpakTnueckas padora «3yueHue u onucanmue ypo03KOCUCTEMBDY.

JlaGopaTtopHass pabora «l3ydyenune paszHooOpas3us MEIKUX TTOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «KCKYpCHsl B TUIIWYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIBbHHK, HA CYXOJIOJIbHBIN MM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

JKeKypcusi «DKCKYpCUs B arpo’KocucTeMy (Ha MOJ€ WM B TEIIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IkoCHUCTEMA

buochepa — oOmemnanerapHas o0Oojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja ku3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Odnactu 6uochepst u e€ cocran. JKupoe
BELECTBO OUOC(hEephl U €ro PyHKIIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouochepbl. OcobeHHOCTH OMOchephl Kak
ri100aIbHOM 3KocHcTeMbl. JJuHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [loHsiTie 0 Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJIpa, XBOWHbIE JIeCa, CMEUIaHHBIE U IIMPOKOJIIMCTBEHHBIE JIeCa, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

CrtpykTypa u QyHKIHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NOTEHIIMANIA U
ounochepHbIX QYHKIIHIA.

JdemoncTpanumn

[Toptpetsl: B. . Bepnaackuii, 3. 3rocc.

Tabnuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B Mmpupoae»,
«KpyroBopot yrinepona B mpuposae», «KpyroBopor kmuciopoga B MpupoOJe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymny, «Knumatuueckue
nosica 3emam», «Tynapa», «Taiira», «CMmemannasiii jecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeinsy, « Tponudeckuit necy.

Ob6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJOTUYECKUE KPHU3UChI M WX TNpUYMHBL. Bo3zaeiicTBue denoBeka Ha
ouocepy. 3arpszHenue Bo3aymHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBsl. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN M KUBOTHBIA MuUp. OXxpaHa
pPaCTUTENBHOTO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHUHUIIBI OXPaHbl MPUPOJBIL.
Kpacubie kuHuru. Oco0o oxpansemble mnpupognbie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKHE TAPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBIL.
PanmoHanpHOE ~ TPUPOJONOJIB30BAaHME U COXpaHEHHE  OMOJIOTMYECKOTO
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECCKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUSA OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle ucciedosanusi nepexooa K pecypcocbepezaiowell U
KOHKYPEeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonnsvie cucmemvl, obecneuusaowue O00CMyn K
ungopmayuu no cocmoanuro OMOeabHLIX U008 U Kkocucmem. (OcCHOBGb



aKopeaburumayuy dKocucmem u cnocobos 6OopbOvl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepb»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3ddekT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MoAeNn yIpaBIIeMOro MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepannu, KpacHOM KHUTH pErnoHa.



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpefaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOrPaMMBbI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIIUE COCTABIISIONINE: OCO3HAHUE O0YYAIOIIUMUCS POCCUHUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYCHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumiue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATULIMA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KU3HESHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSCHUS TIPOTPAMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE Y4YeOHOM U BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJICHHIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIulKsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomaorusy»
JIOJIKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYAIOMIUXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIUX
TPAJIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO OOIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OTbITa M OMbBITA JEATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIlpaBJICHUM
BOCTIMTATENIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1)rpaskaIaHCKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMU 00YYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA U IIPABOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIbHOCTH TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOTO BBIINOJHEHUS
y4eOHBIX, TI03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU IrPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropocTtu 3a cBOM Kpail, CBOK PoauHy, CBOMA3BIK U KYJIBTYpPY, IPOLLIOE
U HaCTOSIIEEMHOTOHallMOHaIbHOroOHapoaaPoccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
OoCTHKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHH, TMOHUMAaHUS 3HAYCHHsS OWOJOTMM B TO3HAHMH 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTtsa,
OTBETCTBEHHOCTH 32 €T0 CyNH0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCUIMCKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTENSAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu Hapo1oB Poccuu;

4) 3cTeTUYECKOro0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPyAa, OOLIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHUJAaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

S) ¢usuyeckoro BocnutaHus, (GopMHpPOBAHHMS KYJALTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YUl

NOHMMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTHW TMPaBWI HWHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYaIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HENPUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAaHHBIM BBIOOp Oyaymed mnpodeccud ©  Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHUIO W CaMOOOpa30BaHHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM KX BO3MOXHBIX MOCJIEACTBUNA ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH MPOoO0JIeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUIOB,
IKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMpPUSITHBIE HKOJOTHUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYue Pa3BUTOrO IKOJIOTUYECKOTO MBIILICHUSI, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NeATeTbHOCTH HKOJIOTUUECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON JMEATEIbHOCTH YKOJOTHUUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTO3HAHUSI MUPA;

NoOHUMaHue crenupukd OUOJOTUM KaK HayKdh, OCO3HaHUs €€ poJu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUuss 00 OKpYXKaroleM MHUpPE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWU TPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMHU JJII COBPEMEHHOW IMBUIIU3ALINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpOoOJEeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJa U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIEM U
oOecrieueHusi  mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYaroImuXcs, GOpMHPYEMOM
MIPU U3YYEHUU OUOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHpPA U MPOUCXOMSAIINX B HEM HM3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE HAYYHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OWOJOTUYECKUE 3HAHUSA IS
pelIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caMOoOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAHUI MO OUOJIOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMbIe JJi1 (OPMUPOBAHUSI MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHSTHS, OTPa’KaroIIue
I[ETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeUupUKY METOJ0B IMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHILUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJIoJIeHHe,  HU3MEpPEHHe,  JKCIepUMEHT W JIpyrue);
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIIMH OOY4YaromIMXCsA; CIHOCOOHOCTD
oOyuaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMUSI W  yHHUBEpCalbHble ydeOHbIE JEWUCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuvatomierocs OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEpCaJbHbIEC YUCOHBIC ICHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHbBIEC YICOHBIC
JEeHUCTBHS, PETYJISTHBHBICE YHHBEpPCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAsI
NEATEIbHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

OBJaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbLHBIMH
AefCTBUAMM:

1)0a30Bble JOru4ecKue JaeicTBusl:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanu3a, CUHTE3a, CpaBHEHMsI, KiIacCU(pUKaIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3M C APYTUMH MOHSATHUSIMH);

ONpeAessaTh IENH JEATEeIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHUE MMOHATHS JUIsl 0OBSICHEHUS (PAKTOB M SBICHUUI
YKWBOW IPUPOBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, IEIyKTHUBHBIC, IO
aQHaJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpHUBaEMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MO/ICJIbHBIC cpelcTBa TSt MIpEeJICTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOIIEHHN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaXx, a



TAaKK€  MPOTUBOPEYMI  pa3sHOr0  poja,  BBISBIECHHBIX B Pa3lIMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTH, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJMHUPOBATh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX  PEajJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2)0a30Bble HcCIe0BATEIbCKUE IEHCTBUS:

BJIAJICTh HaBbIKAMH Y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOM JIESITEILHOCTH,
HaBBIKAMHU  paspelnieHus npoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PAa3JIMYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 MHTEPIpEeTaln, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEeOHBIX
CUTYallUsSIX, B TOM YKCJIE IPU CO3/IaHUH YUEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HAXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAMM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTbH, MPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
NEUCTBHS B TPOPECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHMS B IO3HABATENIbHYI0 W MPAKTUYECKYIO 00JIaCTH
KU3ZHEICSATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMmaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpMAIUU (TEKCTE Y4eOHOTO
nmocoOusi, HAYYHO-NIONYJSPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHaIM3UpOBATH



MH(pOpMAIINIO pa3IMYHBIX BUJIOB U (HOPM IPEACTaBICHUS, KPUTUUECKH OLICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit nHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4EeOHBIX
3a/1ay;

npuoOpeTaTh OINBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHbBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaIbHYIO  (GOpPMY  MPEICTABICHUS
ouosiornueckoi nHGopmanuu (Cxemsbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" 1ipyroe);

UCIIOJI30BaTh HAy4YHBIM $3BIK B KAdyeCTBE CpEJACTBA mpu padbore cC
Oouosiorndeckor mHGOpPMALME: TPUMEHATh XUMHUYECKHEe, (U3NYECKUE W
MaTeMaTHYeCKHUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATypy, HOMEHKIATYpY,
UCIIONIB30BaTh U NIPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH,

BJaJe€Th ~ HABbIKAMHM  pACIO3HABaHUS M 3allUThl  HMH(OpMAaIuH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1)o0menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TIO CYIIECTBY OOCYXXIaeMoW Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCHUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacmo3HaBaTh HeBepOadbHBIE CpeAcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIui,
YMETh CMATYATh KOH(JIMKTHI U BECTU MEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHO popme hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2)coBMeCTHAA AeSITeJIbHOCTD:

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW W WHJUBHUAYaJbHOU
paboTHI MpHU pelIeHUur OHOITOTMYECKON MpoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS NIPU PEILICHUH Y4eOHOU 3a/1auu;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEH KaXKJIOr0 YieHa KOJIJIEKTUBA;



NPUHUMATh LEIM COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JEUCTBUA 10 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JECHUCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OIICHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJOTO y4YaCTHHMKA KOMAaHIbl B
oOIIMiA pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEU C TO3UIMU HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBIISITh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PeryJsTUBHBIMHU J€iCTBUSIMH:

1)camoopranuszanus:

UCIIOJIH30BaTh OWOJIOTUYECKUE 3HAHUS I BBISBICHUS TPoOJeM U HX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYyAIUSX;

BBLIOMpATh HAa OCHOBE OWOJOTMYECKUX 3HAHHWM I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JEMCTBUSIX U IMOCTYIKAX MO OTHOIIEHWIO K KHUBOW MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYILECTBIISITh ITO3HABATEIBHYIO JIE€SATEIbHOCTD, BBIABIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATEJILHO  COCTABJIATh IUIAH PEIICHHs MpoOJeMbl C  y4&ToOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMPATH paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0o, OpaTh OTBETCTBEHHOCTH
3a pEeLICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOH SPYIUIINH B
pa3HbIX O0OJIACTSIX 3HAHUW, IOCTOSHHO IOBBINIATh CBOW 0Opa30oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM, MCIHOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOr'0 PEUICHHUS;

yMETh OLCHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKECHUIO;



IIPUHAMATh MOTHBBI W AapryMEHTBHl JAPYTMX IIPU AHAINA3E PE3YIbTATOB
NEATEIbHOCTH;

3)npuHsaTHE ce0d U APYTUX:

OpPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBl M apryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATHBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKaHUS Y4YEeOHOTO TMpeaMera
«buonoruss» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBAHBI Ha oOecredeHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornn. OHHM — BKIIOYAIOT:
crienuuyeckue st OMOJOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH TIO
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUU M MX NMPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI T10
roJiamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mpenmera «buonorus» B 10
KJlacce NOJKHbI OTPAXkKaTh:

c(OpMHUPOBAHHOCTh 3HAHUA O MECT€ W POJM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHUU  3aKOHOB TMPHUPOABI W  PEHICHUH  TPoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUEC CHCTEMON  OHOJIOTHYCCKMX 3HAHHMH, KOTOpas BKIIFOYACT:
OCHOBOIOJIAralmne ONOJIOTMYECKUE TEPMUHBI M TMOHATUS (KU3Hb, KJIETKAa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJslMs, CaMOBOCIPOU3BEIICHHUE,
HACIIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT U PAa3BUTHE), OMOJIOTMYECKHE TEOPHUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJCHHS  KyJIbTYpHBIX  pacTeHUi),  3aKOHbI
(emmHOOOpa3Wsi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIICHUS, YHCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaenss, TOMOJOTHUYECKUX PSIJOB B
HACJIEICTBEHHOMN M3MEHYMBOCTH H. n. Bagsunoga), NIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAYyYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKHUX MCCIEAOBAaHUSX KUBBIX OOBEKTOB (OMHCaHUE, U3MEpPEHUE,
HaOJII0JIeHHE, SKCIIEPUMEHT);



YMEHUE BBIICTATH CYIICCTBCHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pacTEHUH, >KUBOTHBIX, YEJOBEKa, TPOIECCOB >KU3HEIEATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
npoleccoB: oOMeHa BellecTB (MeTadonn3M), NPeBpalIEHUs] YHEPTUHU, OPOXKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOr0 TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATHHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBJIMBATh B3aWMOCBSI3M MEXIy OpPraHOMJAMH KIETKH H HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX WM 4YEJIOBEKa U WX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY OSTallaMu
oOMeHa BelIeCTB, dTallaMu KJIETOYHOTO IIMKJIA W )KU3HCHHBIX IIUKJIOB OPraHU3MOB,
dTamaMu AYMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
akTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHUOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl I0KAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISIBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTUYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHHH TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIONHATH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh X IKCICPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS 1Edb WCCIEIOBAHUS, AHATU3UPOBATH MOIYYCHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;

YyMEHHME y4acTBOBaTh B y4e€OHO-HMCCIEI0BATEILCKON paboTe 1Mo Ouooruw,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBISATH  MOJNYYCHHBIC  PE3yJlbTaThl HAa  yUYEHHYECKHUX

KOH(EpEeHITHSX;
YMEHUE OIIEHHWBATh AITHUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OWOJIOTMM W MEAUUUHBI  (KJIOHUpPOBaHUWE,  HCKYCCTBEHHOE

OIUIOJIOTBOPEHHUE, HAIMPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccuoHanbHOU
NEATeNIbHOCTH B 00JlacTh OMOJOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAINIPaBICHHbIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHMs B  OpraHu3alUsix CpEIHEro
po¢eCCUOHAIILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpenmeTrHbie pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buomorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OWOJOTUU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI W PEIIEHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYeCTBA, a TakKXKe B PEIIEHHMH BOMPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX M 3apYOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHY;

yMEHUE BJIAJETh CHUCTEMOW OHWOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET
ONpeJIeIeHHs] W TOHMMAaHHUE CYIIHOCTH OCHOBOIOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETHYECKAs TEOPUs DBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 TyTsIX U HampaBieHusx 3Boronuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaitnOepra,
3apoabieBorocxoactea K. M. bopa), npaswia (mMunumyma H). JluOuxa,
AKOJIOTUYECKOMNUpPaMUIbIPHEPTUH), runore3bl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
MCITIOJIb3yeMbIMU B OMOJIOTHYECKUX HCCIICIOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, mu3MepeHue, HaONIOICHHE, JKCIIEPUMEHT), CIIOCOOAMM BBISIBICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B MPUPOJE;

YMEHUE BBIACIATh CYIIECTBEHHbIE TMPHU3HAKU: BHUIOB, OHOrEOIEHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABMKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JBIDKYIIIUX CHJI YBOJIFOIIMU HAa TEHO(DOHT TOMYJISAINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHUsl, YePEIOBAHUS HAMPABICHUN
ABOJIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAaHABIWBATH B3aMMOCBS3M MEXKIY MPOIECCAMU HBOJIIOIUH,
JBIKYIIUMU CUJIAMHU aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpele OOMTaHMs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3¢ld  OpraHM3MOB B  COOOIIECTBaX,
AHTPOINOT€HHBIX U3MEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE WCIOIb30BaTh COOTBETCTBYIONINE aPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl JIOKAa3aTEJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPAaHCHHs MHOTO00Opa3usi BHUIOB U
AKOCUCTEM KaK YCJIOBHS COCYIICCTBOBAHUS MPUPOILI U YEIOBEUECTBA;

yYMEHHE peliaTh OMOJOTHYECKUE 3a/1a9H, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMbIMH OMOJIOTHYCCKUMH MPOIIECCAMH M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH IOJYYCHHBIX PE3yJIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpenctBamu, GOPMYIHPYS LEdb WCCICIOBAaHUSA, aHAJTU3UPOBATH IOJTYYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOIBL;

yMEHUE yYacTBOBAaTh B y4e€OHO-UCCIEI0BATEIbCKON paboTe 1Mo OHOJOTHH,
HKOJIOTUM U MEJUIMHE, NMPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  TOJyYEHHbIE  pe3yJdbTaThl HAa  YYECHHYECKHUX
KOH(EpEeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUSIX U CIOCO0ax MpeaoTBpAICHUS
r1o00aapHBIX M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymier mpodeccHoHaTbHON
JESTEIBHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTUH, TPUPOAOIIOIH30BAHNUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUH, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBIIIVICHHOCTH, YTAyONsATh TO3HABATENbHBIM WHTEpEC, HaAIpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEW  mpodeccmn W MPOAOHKEHHUE
OMOJOTUYECKOTO 00pa30BaHUsl B OpPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoiuyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 buonorus xak Hayka
2 JKuBbI€ CUCTEMBI M KX U3YyYECHHUE
3 buonorus xknetku 0.5
4 XUMHU4YECKasi OpraHu3alys KJIEeTKH 10
5 Ctpoenue u GyHKIIUU KICTKH 8 2
6 OOMeH BelllecTB U MpeBpallleHne YIHEPTHU B 9 1
KJIETKE
7 HacnencrBennas nungopmanus u 9 0.5
peanu3zanus €€ B KIETKe
JKU3HEHHBIN UK KIETKU 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnka — HayKa O HACIEACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust opraHu3MoB 4 1
16 bruoTtexHonorus U CHHTETHYECKass OUOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoiuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
| 3apok/ieHue U pa3BUTHE IBOJIIOLUOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
MukposBontonus U €€ pe3ysbTaThl 14 2
MaxkpoaBostonus 1 e€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emiie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOTIOT€HES 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHHSIX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollle cpenoi
7 Opranusmsl U cpeia 0OUTaHus 9 1.5
8 DKOJIOTHUS BUJIOB U MOIYJISAIUAN 9 0.5
DKoJoTHUsl COOOIIECTB. DKOJIOTHUECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanbpHas 3KOCHCTEMA 6
11 UYenoek u OKpyxarolias cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosunyecTBo 4acos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Kontp. IIpakTuyeckue
n/n Bcero u3yyeHusi ~ oOpa3oBaTeibHbIE
padoTsbl padoThbI
pecypcsbl
| Buonorus xak KOMITIEKCHAs HayKa U KaK | 109
4acTh COBPEMEHHOTO 00IEeCTBa R
JKuBbI€ cCUCTEMBI U KX CBOMCTBA 1 2.09.
3 YpoBHEBast OpraHu3anys KUBbIX CUCTEM 1 4.09.
4 HcTopust OTKPBITHS B U3YICHUS KIICTKH. | 8.09
Knerounas teopus o
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounosorun. [Ipakrrueckas padota «M3yuenue
METO/I0B KJIETOYHON OHOJIOTHH
5 1 0.5 9.09.
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe EHTPUPYTUPOBAHUE,
[T1IP)»
6 XHUMHUYECKUH COCTAB KIETKU 1 11.09.
MunepanbHbIe BeIECTBa KIETKH, UX
7 1 15.09.
Ouonoruyeckas poiib
OpraHuyeckue BelecTBa KIeTKH — OeKH.
8 JlaboparopHas paboTta «OOHapyx eHHE 1 0.5 16.09.
0€JIKOB C MOMOIIBIO KAUECTBEHHBIX PEAKIIUI»
CoiicTBa, K1accupuKanys u GyHKIUH
9 1 18.09.
0eKoB
10 Opranudeckue BEIIECTBA KIETKH — 1 22.09.




YIJIEBOJBL

11 Opranuyeckue BEIIeCTBa KJIETKU — JIMIUIbI 23.00.
Hyxneunossie kucnorsl. JJHK u PHK.

2 JlaboparopHuas padota «lccnenoBanne 0.5 55 09,
HYKJIEMHOBBIX KUCJIOT, BbI/IEJICHHbIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue 59,09,
Hykseozunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. MeToapl reHOMUKH, 30.09.
TPAHCKPUIITOMUKH, TIPOTEOMUKHU

15 MeTo1bl CTPYKTYpHOM OHOJIOTHH 2.10.

16 Tunel knetok. [IpokapnoTnyeckas kieTka 6.10.
CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTuueckas padota «M3ydeHne cBOMCTB 0.5 7.10.
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN ammapaT KJIETKH 9.10.
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTnueckas pabora «/3ydeHue qBUKEHUS 0.5 13.10.
LUTOIJIa3MbI B PACTUTENIBHBIX KIETKaX)
[TonyaBTOHOMHBIE OpraHOU/IbI KJIETKHU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 0.5 14.10.
pabora «VccnenoBanue mia3Moin3a u
JETNIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

21 HememOpaHHbIe OpraHOU/IbI KIETKH 16.10

22 Crpoenue u GyHKIUH s11pa 20.10.
CpaBHuUTENIBbHAS XapaKTEPUCTHUKA KIETOK

23 sykapuoT. Jlabopatopnas padora «3yuenue 0.5 21.10.

CTPOCHHA KJICTOK pPa3JINYHBIX OPraHUu3MOB»




AccumMwIALMs U JUCCUMWISALUS — JBE
CTOpPOHBI MeTabosn3Ma. Tumsl oOMeHa

24 BeniectB. Jlaboparopnas padora «3yuenue 1 23.10.
KaTaJINTUYECKOU aKTUBHOCTH ()epPMEHTOB (HA
MIpUMepe aMuia3bl WM KaTajlasbl)»
@epMEeHTAaTUBHBIN XapakTep peaKuun
KJIeTOUHOTO MeTabonusma. JlabopaTopHas
25 pabora «M3yueHue pepMeHTaTUBHOTO 1 0.5 6.11.
pacllerneHus epoKCcuaa BOAOPoa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTopsl U OEIKU-UHTUOUTOPBI 1 10.11.
27 ABTOTpOGHBIH THUIT 0OOMEHa BEIIECTB 1 11.11.
28 DoTocuHTE3 1 13.11.
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHeHHE MPOLIecCOB POTOCUHTE3A U 1 0.5 17.11.
XEMOCHHTE3a»
AnaspoOHble opranu3mbl. Bl 6posxenust.
30 JlaGopaTtopHnas pabora «CpaBHEHHE 1 18.11.
IIPOLIECCOB OPOXKEHUS U IBIXAHUS
31 AdpoOHBIE OpraHU3Mbl. JTaIbI | 2011
SHEPreTU4YecKOro ooMeHa
OHeprust MEMOpPaHHOTO IpaIueHTa IPOTOHOB.
32 Cunte3 AT®: pabota npotroHHOI ATD- 1 24.11.
CUHTA3bI
33 Peaknuu MaTpuyHOro CUHTE3a 1 25.11.
34 Tpanckpunuus — matpuusbii cuaTe3 PHK 1 27.11.
35 TpanciAuys u €€ 3ransl 1 1.12.
36 Koauposanue aMmuHOKHCIOT. Postb pubocom 1 2.12.




B OMocHHTE3€e OeKa

Opranu3zaiys reHoma y IpoKapuoT u

37 4.12.
9yKapuoT

18 MonexynspHble MEXaHU3MBI IKCITPECCUHT 812
TE€HOB y SYKapHOT
Bupycel — HekneTounbie GOPMBI KUZHHU U

39 obnuraTHbie apa3uthl. [IpakTuyeckas 0.5 9.12.
pabota «Co3anue MoJIenu BUpycay

40 Bupychsie 3a6OJ'IeBaiII/I$I YeJI0BEeKa, 111,
YKUBOTHBIX, PACTCHUI

41 HanoTexHonoruu B OMOJIOTHN U METUILIMHE 15.12.

42 JKnu3HeHHBIN UK KIETKH 16.12.

43 Marpuunsiii cunte3 JJHK 18.12.
Xpomocowmsl. JlabopaTtopHast pabora

44 «M3yueHnne XxpoMOCoOM Ha TOTOBBIX 0.5 22.12.
MHKpOIIpenaparax»

45 Jlenenue KJIeTKH — MHTO3 23.12.
Tunel knetok. KapuokuHes U HUTOKUHES.

46 JlaGopaTtopHnas pabora «HabmroaeHne Mmuto3a 0.5 .
B KJIETKaX KOHUMKA KOpeIllKa JyKka (Ha
TOTOBBIX MUKpOIIpernapaTax)»

47 Perymnsauus :KU3HEHHOTO LIUKJIA KIETOK 29.12.

48 OpranusM Kak eJUHOE 11eJI0€ 30.12.

49 TkaHu pacTeHUN. iIa60paT013Ha;1 pabota 0.5 12,01
«M3ydyeHne TKaHeH pacTeHUI»
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota «/3yyeHue TkaHen 0.5 13.01.

KHUBOTHBIX»




Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «M3y4eHrne opraHoB IBETKOBOTO 1 0.5 15.01.
pacTeHus»

52 Ormopa Tena opraHu3MoB 1 19.01.

53 JIBr>KeHHE OpraHu3MOB 1 20.01.

54 [Iutanue opraHu3mMoB 1 22.01.

55 [Tutanue MO3BOHOYHBIX KUBOTHBIX. | 26.01.
[MumeBapurenbHas cucTeMa 4eaoBeKa

56 JIpIxaHue opraHu3MoB 1 27.01.

57 JIpIxanue mo3BOHOYHBIX )KUBOTHBIX U : 29,01,
YeloBeKa

58 TpaHcnopT BEIIECTB y OPraHU3MOB 1 2.02.

59 KpoBeHocHas cuctema mo3BOHOUHBIX 1 300,
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusmMoB 1 5.02.

61 3ammTa y Opranu3MoB 1 9.02.

62 NmMmyHHas cucteMa yenoBeka 1 10.02.

63 PaznipaxuMocTh U peryssnus y OpraHu3MoB 1 12.02.

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs | 16.02.
CUCTEeMa KUBOTHBIX U YeJIOBEKa

65 ®opMBbI pa3MHOKEHUSI OPTaHU3MOB 1 17.02.

66 [TonoBoe pa3MHOKeHHE 1 19.02.

67 Meiio3 1 24.02.
I'ametorenes. O6pa3zoBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTok. JlaboparopHas pabota 1 0.5 26.00.

«I/I3yquI/Ie CTPOCHUA IMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpCIiapaTax»




69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

2.03.

70

3aksazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIMCTKOB

3.03.

71

Poct u pa3zsutue xxuBoTHBIX. JlabopaTopHas
pabota «BrIsiBIIeHHE PU3HAKOB CXOJICTBA
3apOI[BIHIGﬁ IIO3BOHOYHBIX KUBOTHBIX»

0.5

5.03.

72

PasMHOkeHUE U pa3BUTHE pPaCTEHUM.
JlabopaTtopHnas pabota «CTpoeHue OpraHoB
Pa3MHOKEHHSI BBICIIUX PACTECHHUI

0.5

10.03.

73

Hcropust cTaHOBIEHUS U pa3BUTUS T€HETUKH
KaK HayKu

12.03.

74

OCHOBHBIC TIOHSITHSI U CHMBOJIBI T€HETHKH.
JlabGopaTtopHnas pabora «JIpo3odmiia kak
00BEKT TeHETUIECKUX UCCIICIOBAHUI

0.5

16.03.

75

3aKOHOMEPHOCTH HACJIEI0BaHUs TPU3HAKOB.
MonorudpuaHoe cKpeluBaHue.
[Ipaktuueckas padota "N3yuenune
Pe3yNbTaTOB MOHOTUOPHUIHOTO CKPEIUBAHUS
y Ipo30o¢uisr"

0.5

17.03.

76

HI/ITOHOFI/I‘IGCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO
CKpPCIIUBAHUA

19.03.

77

Ananusupyromiee ckpeniuBanue. Hermosnnoe
JOMHMHHPOBAaHHE

23.03.

78

JurubpunHoe ckpeuiuBanue. [lpaktuaeckas
pabota «3ydeHue pe3yabTaToB
JUTUOPUIHOTO CKPEIIUBAHUS Y JPO30(HIIBI»

0.5

24.03.

79

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBEI JII/IFI/IGPI/I,Z[HOFO

26.03.




CKpEILLIMBaHUS

80 CuermieHHOE HacIeI0BaHUE MPU3HAKOB 1 6.04.
81 XpoMOCOMHasi TEOPHsl HACTEACTBEHHOCTH 1 7.04.
82 I'eneTnka nmoaa 1 9.04.
83 I'enoTHI Kak 1eI0CTHAS CHUCTEMA 1 13.04.
24 FeHeTHqUGCKI/H?I KOHTPOJIb Pa3BUTHUSL | 14.04.
pacTeHui, )KUBOTHBIX U YEJIOBEKA
25 MN3MeHYnBOCTh MpHU3HAKOB. Brbl 1 16.04.
H3MEHYHNBOCTH
86 MoaundukanmoHHass K3MEHUYUBOCTh 1 20.04.
BapranunonHsll psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas paboTa
87 «HccaenoBanue 3af<0H0MepHOCTeI71 | 0.5 2104,
MO (DUKAITMOHHOW U3MEHYHBOCTH.
[TocTpoenre BapHaiMOHHOTO psija U
BapHallMOHHOW KPUBOW»
I'eHoTHIIMYECKAST H3MEHUYNBOCTb.
88 1 23.04.
KomMmOunaTuBHast H3MEHYHUBOCTE
MyranmoHHast ©3MeH4YUBOCTh. [IpakTuyeckas
89 pabora «Myrauuu y apo3oduisl (Ha 1 0.5 27.04.
TOTOBBIX MUKPOTIPEIIapaTax)»
90 3aKOHOMEPHOCTH MYTAIIHOHHOTO MpoIiecca. | 58.04
ONUreHeTHKa U SIIUTeHOMHUKA o
01 I'enetuka uenoBeka. [IpakTudeckas pabota | 0.5 30.04.
«CocTaBieHHE U aHAIU3 POJOCIOBHOIN
92 MeTtoapI MEAUIIMHCKOM T€HETHUKHU 1 4.05.
03 3HayeHNEe MEJIUIIMHCKON I'eHETUKH B 1 5 05

OpeaAOTBpAlICHUU U JICHCHHUU I'CHCTHYCCKUX




3a00JIEBaHNI YeIOBEKA

OCHOBHBIE TTIOHATHUSI CCJICKIINU.
JlaboparopHas padota «3yueHue copToB

94 . 1 0.5 7.05.
KYJIbTYPHBIX PACTEHUN U MOPOJI JOMAITHUX
KUBOTHBIX)»
MeTo1bl CENeKIIMOHHON pabOTHI.

95 JlabopaTtopHnast pabota «3yyeHnue MeTo 0B 1 0.5 12.05.
CEJIEKIIMU PACTECHHIN
JIOCTIKEHMS CeJIEKIIMN PACTEHHH U

96 XKUBOTHBIX. [IpakTiueckas padbora 1 14.05.
«IIprBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHEe U UCTIOJIb30BaHUE | 18.05.
TeHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka v OTpacib

98 npousBojicTBa. [IpakTuueckas padora 1 0.5 19.05.
«M3ydeHne 00bEKTOB OMOTEXHOJIOT U
OcHoBHbIE HaMpaBIEeHUS! CHHTETUYECKOM

99 1 21.05.
ouonoruun

100 XpOMOCOMHAs ¥ T€HHAsA UHXKEHEPUS 1 25.05.

101 MenuuuHckre OMOTEXHOJIOTUU 1 26.05.

102 PesepBHblIii ypok. HOBTi)peHI/Ie, 0000111eH1E, | 26.05.
cUCTeMaTu3aIus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13.5




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne Jara nudposbIe
Tema ypoka Konrpoasubie | IlpakTuueckue op
n/n Bcero u3ydeHnusi | oOpa3zoBaTejibHbIE
padoTsbI padoTsbI
pecypchl
1 OpoonmonHas Teopusi Y.JlapBuHa 1 1.09.
) JIBHOKyIye CHIIbI ABOJIFOIMA BUAOB 10 Y. | 509
JlapBuHy o
3 Bbopr0a 3a cymectBoBaHNE, €CTECTBEHHBIIN : 300
U UCKYCCTBEHHBIN 0TOOP o
4 PopMHpPOBaHHE CUHTETHYECKOW TEOPUH | 8.09
3BOJTIOLIUN R
5 DTarbl YBOTIOIMOHHOTO TIpoIecca: | 9.09
MMKPO?BOJIIOLHMSA X MAKPOSBOJIFOLHS R
[Monmynsauus — sIeMeHTapHas eIHHHUIIA
6 Y P A H 1 10.09.
3BOJIIOIUH
3aKOH €HEeTUYeCKoro paBHoBecus J[[x.
Xapau, B. BaiinOepra. JlabopaTopHas
7 PA P patop 1 0.5 15.09.
pabota «BblsiBIeHUE U3MEHYUBOCTH Y
oco0ei 0JTHOrO BHIA»
8 DnemMeHTapHbIe (PAKTOPHI IBOJIIOLIUN 1 16.009.
OddekT ocHoBaTens. DpdexT
9 b bd 1 17.09.
OYTBIJIOUHOTO TOPIBIIIKA
Murparuu. M3011uu IonyJIsImi;
10 patt 5 Y 1 22.09.
reorpaduueckas, Ouojgoruueckas
EcrecTBeHHBII 0TOOP — HAMPABISIOIHI
11 P Papiiom 1 23.09.

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

24.09.

13

[Tprucroco6IeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
JlaGopatopHnas pabora «/3yuenue
apoMop(}030B U UANOATATITAIIUHN Y
pacTeHUH U KUBOTHBIX»

0.5

29.09.

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJIOruIecKue,
OUMOXUMUYECKHUE, ITOBEICHUCCKIE.
JlabopaTtopHnas pabota «IIpucnocodneHus
OpPraHu3MoOB U UX OTHOCHUTCIIbHAA
11eTIECO00PA3HOCTHY

0.5

30.09.

15

Bun, ero xpurepuu u CTpyKTypa.
JlaGopaTtopHnast pabota «CpaBHEHHE BUJIOB
0 MOP(OJIOTUIECKOMY KPUTEPHUIO»

0.5

1.10.

16

Crpykrypa Buja

6.10.

17

BunooOpa3oBanue kaKk pe3ynbTar
MHUKPO3BOJIIOLIUN

7.10.

18

CBs3b MHKPOSBOJIIOIKUHA U SITUAECMHUOJIOT N

8.10

19

MaKpOSBOJ'IIOI_[I/IH. ITaneoHTONIOrNMYECKHE
MCTOJbI U3YUCHUS SBOJIFOIUN

13.10.

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHUA
OBOJIIOIINH

14.10.

21

3M6pI/IOJ'IOFI/I‘-ICCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

15.10.

22

MOHGKYJIHPHO—FeHeTquCKHe,
OMOXMMHUYECKHE U MaTEMaTHUECKUE

20.10.




MCTOJbI U3YYCHHA 3BOJJIIOLIUU

23 OO61re 3aKOHOMEPHOCTH 3BOJTIOLIHI 21.10
AnantuBHas paguanus. HepaBHoMepHOCTH

24 22.10.
TEMIIOB 3BOJIIOLUU

)5 HayuHnble runoressl IpoUCX0XKAEHUS 511
KU3HU Ha 3emiie o
JloHayuHBbI€ MPEACTABICHUS O 3apOKIACHUH

26 YAHRIE TP P 10.11.
KU3ZHU
OcCHOBHBIE ATanbl HEOPraHUYECKOU

27 11.11.
SBOJTIOIIH

28 ['unoTessl 3apoKAEHUS KUZHA 12.11.
Hctopus 3emnu 1 METOIbI €€ N3y4EeHUS.
JlabopaTtopHnast padota «M3y4ueHue u

29 0.5 17.11.
OTIMCaHHE UCKOTIAeMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB»
HauanbHble 3Tarnbl opraHu4ecKoi

30 18.11.
IBOJTIOIIH

31 DBOJIOLHMS DYKapUOT 19.11.
OcCHOBHBIE ATaIIbI BOJIOIUU

0 pacturensHoro mupa. [Ipaktuyeckas 0.5 2411
paboTa «M3yueHne ocoOeHHOCTEN ’ '
CTPOEHUS PaCTECHUI Pa3HBIX OTICIOBY»
OcHOBHBIE ATaIbI 3BOJIIOLUY )KUBOTHOTO

33 25.11.
MHUpa
OBouronus )KUBOTHBIX. [IpakTnueckas

34 pabota «3yduenue ocobeHHOCTEH 0.5 26.11.
CTPOEHUS MO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTHe )xn3HM Ha 3eMie 10 paM U 1.12.




nepuoam

MaccoBbie BbIMUPAHUA — OKOJIOTUYCCKUC

36 2.12.
KPU3UCHI MPOIILIIOTO
37 CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HC, €ro 312
OCOOCHHOCTH B
CoBpeMeHHasi CUCTEMa OPTraHUYECKOTO
38 8.12.
MHpa
OCHOBHBIE CUCTEMATUYECKUE TPYIITIBI
39 9.12.
OpraHU3MOB
40 AHTpOTIONIOTUSI — HAayKa O YEJIOBEKE 10.12.
41 PasButne npencrasiaeHuit o 1512
MIPOUCXOKICHUHU YEIIOBEKA
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas
42 pabota «/3yyeHune ocoOeHHOCTEH 0.5 16.12.
CTPOEHHMSI CKEJIETA YEJIOBEKA, CBSI3aHHBIX C
MPSAMOXOKICHUEM»
43 JIBYOKylIMEe CHIIbl aHTPOIIOTeHE3a 17.12.
m CooTHolieHne OHOJIOTUYECKUX U
COILIMANIBHBIX (PaKTOPOB B AaHTPOTIOTEHE3E 22.12.
45 OCHOBHBIE CTaJIMU AHTPOIIOreHE3a 23.12.
46 [TaneoreneTnka 1 najgeoreHOMMKa 24.12.
47 DBOJIIOIUS COBPEMEHHOTO YEII0BEKa 29.12.
Uenoseueckue packl. [IpakTnueckas
48 pabota «/3ydueHne FKOJIOTHUECKUX 0.5 30.12.
aZanTaiuil 4eI0BeKay
49 MexaucuuniInHapHble METObI 1201

AHTPOIIOJIOTUHN




50 3apoKJIeHUE U Pa3BUTHUE FKOJIOTUU 1 13.01.
Mertonp! skosoruu. JlabopatopHas padora

51 «M3ydyeHne METOI0B IKOJIOTUYECKUX 1 0.5 14.01.
HCCIIEA0BaHUN
3HaueHue 3KOJOTMYECKUX 3HaHUHN 115

52 1 19.01.
YesoBeKa

53 Dxosioruueckue (HakTopbl 1 20.01.
Abunotnueckue pakropsl. CBET Kak

54 aKoJoruueckuit pakrop. Jlabopartopuast 1 0.5 5101
pabora «BbIsiBIeHUE TPUCTIOCOOICHUI ' R
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotuueckue pakropsl. Temneparypa
KaK KOJOTUYECKUHA (PaKTop.

55 JlabopaTtopHas pabota «BrisiBIeHHe 1 0.5 26.01.
MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIIEPATypb»
Abuotuueckue pakTopsl. BnaxHoCTh Kak
skosioruueckuid akrop. Jlaboparopuas

56 1 0.5 27.01.
paboTa «AHATOMHUYECKHE OCOOCHHOCTH
pacTeHHii U3 pa3HbIX MECT OOUTAHU»

57 Cpenbl 0OuTaHUS OPraHU3MOB 1 28.01.

58 buonoruueckue puTMbl 1 2.02.

59 Xuznenusle GopMbl OpraHU3MOB 1 3.02.

60 buoTtnueckue Gpakropsl 1 4.02.
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUISl CYILIECTBOBAHUSI OPraHU3MOB B CpeJie 1 9.02.
obuTtaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHU 1 10.02.




nmonyidanuuun

OcHOBHBIC TTOKa3aTSIU MOMmMyJIsIuun:

63 YUCJICHHOCTb, INIOTHOCTh, BO3PACTHAS U 11.02.
M0JIOBasi CTPYKTYypa
OcCHOBHBIE TIOKA3aTEIN MOMYISIIAN:
64 POXIAEMOCTh, MPUPOCT, TEMIT POCTA, 16.02.
CMEPTHOCTh, MUTPAIIUU
65 DKOJIOTHYECKasi CTPYKTypa MOMYJISIITUN 17.02.
66 JlvHamMuKa NOMyJ SN U €€ PErysius 18.02.
67 Kpussie pocTa 4uCIEHHOCTH MOMYJISAIIAH. 24.00.
Kpussie BbDKUBaHUS
OKoJIornuecKkas HUIla BUIa.
68 JlabopaTtopHnas pabora «IIpucnocobneHus 0.5 25.02.
CEMsIH paCTEHUM K pacCeIeHUIO»
69 Bup xak cucrema nonynasimui 2.03.
70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUIA 3.03.
YKUBOTHBIX
71 Co00111€cTBOO PraHu3MoB — OHOIICHO3 4.03.
72 DKocHCTEMA KaK OTKpbITasi CUCTEMA 10.03.
73 KpyroBopoT BemiecTB 1 NOTOK SHEPTUHU B 11.03.
JKOCHUCTEME
74 OCHOBHBIE TTOKA3aTEIN SKOCUCTEMBI 16.03.
75 OKOJIOTUYECKHE MTUPaMUIbI 17.03.
76 N3menenust cooOIIecTB — CYKIIECCHH 18.03.
77 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI 23.03.
03€p M peK. IKOCUCTEMBI MOpPEN U OKEaHOB
78 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI 24.03.




TYHJIp, JIECOB, CTEIEH, IIyCThIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 25.03.

20 YpboakocucreMmsl. [Ipaktudeckas padora 0.5 6.04.
«3yuenue u onucanue ypoo3KOCUCTEMBI»
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 7.04.
IKOCUCTEMAxX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM, 8.04.
OpraHU3MEHHOM, MOMYJSUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmerranerapuas 06o09Ka 13.04.
3emun

84 VYuenue B. U. Bepnaackoro o 6uocdepe 14.04.

25 3aKOHOMEPHOCTH CYILIECTBOBAHUS 15.04.
orocdepsl

26 KpyroBopoTs! BeriecTs u 20.04.
OMOreOXMMHUYECKHUE IUKIIBI

g7 3oHanbHOCTH OHOChepbl. OCHOBHBIE 2104,
OMOMBI CyIIN

88 YcToitunBocTh Ouochepsl 22.04.

89 DKOJIOTUYECKUE KPU3ZUCHI U UX IPUUUHBI 27.04.

90 BosneiicTBue yenoBeka Ha Ouocdepy 28.04.

01 AHTpOHOFeHHVOC Bo3nel710TBvI/Ie Ha 29.04.
PACTHTENBHBIN U KUBOTHBIN MUP

92 Oxpana npupo/isl 4.05.

93 OcHOBHBIE IPUHLUIIBI YCTONYUBOIO 5.05.




PAa3BUTHUA UCTIOBCUCCTBA U IPUPOIbL

PanmionansHoO€ PUPOIONIOTIH30BAHKUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1 6.05.
pa3zHooOpa3us 3emiu
O06o0611eHME 10 TeMe «KMUKPOIBOJIIOLUA U

95 oot P H 1 12.05.
e€ pe3ysbTaTh»
0O0600mieHue 1Mo Teme «MaKkpOIBOJIFOIINASI U

96 rooott P H 1 13.05.
e€ pe3ysbTaThI»
O0600mrenue o teme «lIponcxoxaeHue u

97 H P A 1 18.05.
pa3BHUTHE KU3HU HA 3EMIIE»
0O0600mrenue mo teMe «lIponcxoxneHne

08 H P A 1 19.05.
YeJIoBEeKa — aHTPOIIOTCHE3)
O60061eHue o TeMe «IKOJIoTus — HayKa O

99 . Y 1 20.05.
B3aMMOOTHOIICHUSIX OPTaHH3MOB)
0O0600menue 1Mo teme «OpraHu3Mel U cpeaa

100 H P et 1 25.05.
oOuTaHus»
0O06001eHne 110 TeMe «DKOJIOrUs BUIOB U

101 Hent s 1 26.05.
TTOTYJISIITHI
O606menue no teme «buocgepa —

102 B (ep 1 26.05.
ri00anbHasg S3KOCUCTEMAY

OBHIEE KOJIMYECTBO YACOB I10 102 75

I[TIPOTPAMME







MMPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOIi 00pa3oBaTe/IbHON NPOrpaMMbl CpeIHero od1ero
o0pa3zoBaHus

CpopMHpPOBAHHOCTh 3HAHHI O MECTE€ W POJM OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMHUpOBaHUM COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U
pelIeHUN KU3HEHHO BAXKHBIX COIMATBHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX IPOOJIEM YEIOBEUECTBA, a TAKKE B PEIICHUH BOIIPOCOB
palMoHaIBLHOTO TPUPOIOIIOIH30BaHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIICHUSI K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUMCKUX U

3apyOCKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenune cucreMod 3HaHMI 00 OCHOBHBIX METOJAaX HAydYHOTO
MO3HAHMS, UCIOJIb3yeMbIX B OHOJIOTMYECKHUX HCCIIEIOBAHMSIX JKHBBIX
OOBEKTOB W DJKOCHCTeM (ONHCaHWe, HW3MEPEHHE, TPOBEICHUE
HAOJIFOICHHI); CIOCOOAaMH BBISBJICHUSI M OIICHKH aHTPOTIOTE€HHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHe BBIABUTATh THIOTE3bI, MPOBEPATh MX SKCICPUMEHTAIBHBIMU
cpenctBamu, GOPMYIHpPYS I1eldb HCCICIOBAaHUSA, aHaJIU3HPOBATH
MOJTYYCHHBIC PE3YNIbTAThI U JIEAaTh BHIBOIBI.

BrisiBlIeHHME 3aBHCUMOCTH MEXKIY HCCICAyEeMBbIMH BEIMYMHAMM,
00BsICHEHUE TONYYCHHBIX PE3yIbTaTOB U (POPMYIUPOBAHNE BHIBOJOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, TeOpI/Iﬁ H 3aKOHOB

YMeHHe BiIaleTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIie OWOJIOTHYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BUJI, TOMYJSIMS, SKOCHCTEMA,
OuotieHo3, O6uocdepa; METabOIN3M, TOMEOCTa3, KIETOYHBI WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMOMMMEPBI, JUCKPETHOCTh, CAMOPETYJISIINS,
CaMOBOCIIPOMU3BE/ICHUE, HAaCJIEICTBEHHOCTD, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U PAa3BUTHUE);

Ouonorudeckue Teopuu: KieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHuTera II.
Opnux, N.1. MeuHnkoBa, XpoMOCOMHasi T€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsieBoro cxojacrBa K. bapa, sBosonnonHas

teopust Y. JlapBuHaA, CUHTETHYECKas TEOPHS OHBOJIOLMUHU, TEOPUS




antponorene3a Y. Jlapsuna; teopus Ouoreonenosza B.H. Cykauéra;
yuenue H.W. BaBuioBa o 1mieHTpax MHOroo0pasusi U NMPOUCXOKICHUS
KyJIbTypHbIX pacreHudi, yueHue A.H. CesepuoBa o0 mnyrsix u
HaIpaBJeHUsAX 3BoroIMH, yaenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3usl IMOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIrO HacjenoBaHus IpusHakoB I'. Mennens;
CLCIUIEHHOTO HACJENIO0BaHUs NPU3HAKOB U HApPYyLUIEHUS CLEIJICHUs
resoB T. Moprana; roMOJOTrMYECKHX pSIOB B HACIEACTBEHHOMN
m3MeHnunBocti H.M. BaBwiioBa; renermueckoro paHoBecust JIxk.
Xapmu u B. BaitnGepra; 3apoasmmeBoro cxoacta K. bapa;
ouorenernueckuii 3akoH 2. ['exkens, @. Mroiepa);

IPUHLMIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuHuMyMa FO. JIubuxa, S5K07I0rM4eckor MUpaMuIbl YHced,
OroOMacchl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHoro OyipoHa J[k.

Xonneitaa, mukpochep C. Doxkca, pudozuma T. Uek)

Ymenune peiiatb IOHWCKOBEBIC Ouojoruyeckue 3aJa4u, BBIABJIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYCEMBIMU
OHOJIOTMYECKUMU O6’beKTaMI/I, mpooeccaMn W ABJIICHUAMHU, OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIATh T'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JId Pa3sHbBIX THUIIOB
HaCJICAOBaHUsA IIPU3HAKOB Yy OPraHU3MOB, COCTaBJIATH CXEMBbI IIEPECHOCA

BEHICCTB U SOHEPTHUH B SKOCUCTEMAX (HCHI/I IIUTaHWA, IIXIICBBIC CCTI/I)

YMeHHe  yCTaHaBIWBATh B3aMMOCBSI3M  MEXAYy CTPOCHHEM U
(GYHKIUSMHU: OPraHOMJOB, KJIETOK PAa3HBIX TKaHEW, OpraHamMu H
CHCTEMaMH OpPraHOB y pACTCHUH, >KUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U )KU3HCHHBIX
IIUKJIOB OPraHU3MOB; dTallaMU SMOPHOHAIBHOTO Pa3BUTHS; TCHOTHIIOM
u  QerorurnoM, QeHoTunmoM U ¢pakTopamMu CpeIbl OOMTaHUS;
IpoleccaMy  SBOJIIOIMH; JBUXKYIIMMH CHUJIAMH  aHTPOIOTEHE3a;
KOMITOHEHTaMHU Pa3IMYHBIX HKOCHCTEM U TMPUCHOCOOIECHUSMHU K HUM

OpraHnu3MOB

YMeHue BhIIETATh CYILECTBEHHbIE PU3HAKHU:

CTPOEHHMS BUPYCOB, KJIIETOK IMPOKAPUOT U FYKAPUOT; OJTHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUJOB, OMOTEOIIEHO30B, YKOCHCTEM W
ouochepsl; CTpOCHHMST OpPraHOB W CHUCTEM OpPraHOB pacTEHH,
JKUBOTHBIX, YEJIOBEKA; MPOLECCOB KU3HEACATENbHOCTH, TPOTEKAIOITUX

B OpraHu3Max paCTCHI/Iﬁ, JKHBOTHBIX H 4YCJIOBCKA, OMOJIOTHYECKUX




nporeccoB: oOMeHa BemecTB (Mmerabonm3Mm), UWHOOpMAIMH U
IpeBpaleHusi SHEPruy, OpOXKEeHHUs, aBTOTPOPHOTO U TeTepPOTPO(PHOTO
TUINIOB THUTaHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeroreHesa, AMOpHOTEHE3a, IOCTAIMOPHOHAIBLHOTO  Pa3BUTHA,
Pa3MHOXKEHMsI, UHAUBUyaIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJICHCTBHUSI TE€HOB, TIETEepO3Hca; JEHUCTBUM HCKYCCTBEHHOIO
0oTOOpa, CTAaOWIM3UPYIOIIETO, JIBIDKYIIETO U pa3phbIBAIOLIETO
€CTECTBEHHOTO O0TOOpa; ayuIONaTpPUYECKOT0 M CHUMMIAaTPUYECKOro
BUJI000pa30BaHNUs; BIMSIHUS JBMOKYILIUX CHJI ABOJIIOLMU HAa T€HO(QOH]
HNOMYJSILMK; TMPUCIOCOOJEHHOCTH OPTraHu3MOB K cCpelae OoOuTaHws,
yepeJoBaHMsl HamNpaBlIE€HUM HBOJIIOLMHK; KpPYroBOpOTa BEIIECTB H

IMOTOKa SQHCPTUU B SKOCUCTEMAX

ChopmMupoBaHHOCTh YMEHHMSI BBIAEIATH CYIIECTBEHHBbIE IPU3HAKU
BUPYCOB, KJIETOK IIPOKApUOT M DYKAPUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B M JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHA BELIECTB U MPEBPALIEHUS SHEPTUU B
KJIeTKe, (OTOCHMHTE3a, TUIACTUYECKOTO M DHEPreTHYEeCKOTro OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPAa3BUTHA U
pa3MHOKEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pbOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO O0TOOPa, BUI000pa30BaHU,
NPUCIIOCOOJICHHOCTH OPraHu3MOB K Cpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 9KOCHCTEM, aHTPOTIOTCHHBIX U3MEHEHHUI B DKOCHUCTEMAaX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M NPEBPAIICHUS SHEPTUU B

ouocdepe

Ymenune HCIIOJIB30BAaTh COOTBETCTBYIOIIIHE ApPTYMCHTEI,
6I/IOHOFI/I‘IGCKYIO TCPMHUHOJIOTUIO U CHMBOJIMKY JId JOKa3aTCJIbCTBA
poACTBa OPraHu3MOB PA3HBIX CHCTCMATHUYCCKUX TI'PYHII; B3AMMOCBA3U
OpraHusMoB H CpCabl O6I/IT8.HI/I$I; CAUMHCTBA YCJIIOBCUCCKUX pacC,
H606XO,Z[I/IMOCTI/I 3A0pOBOIO o6paaa JKU3HH, COXPAHCHUA pa3Hoo6pa3H;1
BUJIOB MW DJOKOCHUCTEM KaK YCJIOBUA COCYHICCTBOBAHHA NTPHUPOABI U

YCI0BCUYCCTBA

YMmenue KPUTHYCCKHU OLCHUBATH I/IH(l)OpMaI_II/II-O OMOJIOTHUYECKOTO
COJACPpKaHUA, UHTCPIPECTUPOBATH ITUYCCKUC ACIICKTBI COBPCEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUINHC, 6I/IOTCXHOHOTI/II/I;
paccMaTpuBaThb ri00aIbHBIE OKOJOTUYCCKHUEC HpO6JICMBI
COBPEMCHHOCTH, (bOpMI/IpOBaTB IO OTHOIICHHWIO K HHUM COGCTBCHHYIO

ITO3UIIHIO




HEPEYEHD 3JIEMEHTOB COAEP KAHUS, ITPOBEPAEMBIX HA EI'D
11O BUOJIOI'NA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUS

Bbuomornsa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OHWOJOTHST — KOMIUIGKCHAs HayKa. DBHOJIOTMYECKHWE HAYKU W
u3ydaembie UMHU TMpoOnembl. DyHaameHTanbHbIC, NPHUKIAJAHBIE U TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OWOJIOTUM B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccuu, cBs3aHHbie ¢ OHoJoTHEH. 3HAYEHHE OWOJIOTHH B
MPAaKTUYECKOM JEATETHPHOCTH YEJIOBEKA: MEIWIIUHE, CEJIbCKOM XO3SMCTBE,

MIPOMBIIIJIEHHOCTH, OXPaHe MTPUPOIbI

1.2

Kusble cuctembl Kak mpeaMeT u3ydeHus O6uosnoruu. CBOWCTBA JKMBBIX CHCTEM:
€IMHCTBO XHMHUYECKOTO COCTaBa, TUCKPETHOCTh U IIEJIOCTHOCTh, CIOXKHOCTh U
yIOPSA0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, camMoopraHu3anus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aliy >KMBBIX CHUCTEM: MOJIEKYJISPHBIN, KJIETOUYHbBINA, TKAHEBBIM,
OPraHu3MEHHBIH, MOMYJISIITUOHHO-BUOBOM, 3KOCUCTEMHBIN
(6uoreoneHoTHueckmii), OuocdepHsid. Ilporeccel, MpoUCXOmANUEe B KUBBIX
cucremax. OcCHOBHbIE TMpHU3HAKU KUBOro. JKu3Hb Kak (opma CylIecTBOBAHUSA

MaTCpruun

1.3

Metonsl Ouonornyeckoil Hayku. HalOmioneHue, u3MepeHue, HSKCIEPUMEHT,
cucreMarusanusi, MeraaHanu3. [loHsTme O 3aBUCMMON M  HE3aBHCHUMOU
nepemeHHoil. [lmanupoBanue skcnepumenTa. [loctTaHoBKa U poBepKa TUIIOTES.
HyneBas runotesa. [lonstue BbIOOpKM U €€ [mocTOBepHOCTh. Pa3bpoc B
Ouonornueckux AaHHbIX. OlEHKa JOCTOBEPHOCTH IMOJYYEHHBIX PE3yJIbTaTOB.
[IpyuunHbl HCKa)xeHUs1 pe3yJabTaTOB 3KcnepuMmeHTa. lIoHATHE CcTaTUCTHYECKOro

TCCTa

Knetka kak Onosioruyeckas cucrema

2.1

Knerka — cTpykTypHO-(QYHKIIMOHANbHAs €AMHUIA XHUBoro. Mcropus oTKpeITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
HlIneiineH, P. BupxoB). OCHOBHBIE NOJ0KEHUSI COBPEMEHHON KJIETOYHOU TEOPHH.
MeToab! MOJEKYISIPHON U KIETOYHOU OMOJIOTUU: MUKPOCKOIIUS, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHnnanbHoe

L[CHTpPI(byrI/IpOBaHI/IC, KYJIbTUBHUPOBAHHUC KIICTOK

2.2

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTpaMHUKpOdJIeMeHThl. Bora u

e€ poJib KaK pacTBOPUTENS, peareHTa, ydyacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH,




TETUIOPEryIUN. MuHEepalbHble BEIIECTBA KIETKH, MX OWOJIOTHYEcKas pOJb.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue mnonumepbl. benkun. AMHHOKHCIOTHBIM  COCTaB  OENKOB.
CrpykTypsl OenkoBoil Mousiekynbl. [lepBuuHasi cTpykTypa Oenka, NENTHIHAS
CBA3b. BTOpuuHasg, TpeTHuHas, YETBEPTHYHAs CTPYKTyphl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonorndeckue QyHKIM OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapujbl, OJIMTOCAXapuAbl U IOJUCAXaPUJIBL.
O6mwmit miaH cTpoeHuss U  (PUUKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruueckue pyHKIUU yrieBoOJI0B.

Jlunuael. T'mapodunbHo-THApodoOHBIEe cBoiicTBa. Knaccudukanus IUNuIoB.
Tpurmuuepuapl, Qochonunuasl, BOCKH, cTepouibl. buosornueckue ¢QyHKIMU
munuaoB. OO0Iue cBOMCTBa OMOJIOTHYECKHX MEMOpaH — TEKy4eCTh, CTOCOOHOCTh
K CaM03aMbIKaHUIO, TOJTYIPOHUIIAEMOCTb.

Hyknennoseie kucnotel. JIHK wm PHK. CrtpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneotunst. [Ipuniun kommiementapHoctu. [IpaBunmo Yapradda. Ctpykrypa
JIHK — nBoiinas crimpanb. MectoHaxoxaeHue u ouonornyeckue pynakuun JHK.
Bunet PHK. @yukuun PHK B ketke.

Crpoenune ™ogekyiasl AT®. Makpospruueckue cBs3u B Mojekyine ATO.
buonornueckue ¢pynkiuu AT®. BoccTaHOBIGHHBIE TEPEHOCUNKH, UX (PYHKIIMH B
kietke. CekBenupoBanue JHK.

CtpykTypHass OHOJIOTHS: OHMOXUMHUYECKHE W OHOPU3NYECKHE HCCISAOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunbr  kieTok: dykapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKLIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenne mpokapuoTHdecKol kieTku. Kierounas creHka OakTepuil M apXxew.
OcoOeHHOCTH CTpOEHUs TeTepoTpodHONH M aBTOTPOPHON NPOKAPUOTUYECKUX
KJIETOK. MecTO M poJib MPOKAPHOT B OUMOLIEHO3aX.

Crpoenne M (QYHKIMOHUPOBAHHE 3yKapUOTHYECKOM KieTkH. [lmazmaTuueckas
MeMmOpaHa (ruazmanemma). CTpykTypa miazmaTudeckoil MemOpanbl. TpaHcropT
BEIIECTB 4Yepe3 IIa3MaTU4ecKyro MeMOpaHy: maccuBHbIM  (auddysus,
oOneruénHass aud¢dy3ust), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIA aKTHUBHBIN
TpancnopT). Ilomymponunaemocts MemOpanbl. PaboTa HaTpuii-kaiueBoro
Hacoca. DHJIOLMTO3: MUHOLMTO3, (aronuro3. Dk3ouuTo3. Kietouynas creHka.
CrpykTypa 1 (yHKIUHU KIETOYHOW CTEHKH PACTECHHA, TPHOOB.

Hutormasma. Ilurozons. Lutockener. [IBwkenue nutoruiasmbl. OpraHouabl
kiaeTkd. OJHOMEeMOpaHHbIE OpraHoOMIbl KJIETKHU: JHAOIIIa3MaTHUeCKasi CeTh
(QIIC), anmapar ['onbmpku, TU30COMBI, UX CTpoeHHE U (QyHKIMH. B3aumMocBs3b
OJTHOMEMOpAHHBIX OPraHoMAOB KIETKH. CTpoeHue TrpaHyIsIpHOTO PETHKYIyMa.

Cunre3 pacTBopuMbIX OenkoB.CHHTE3  KIETOYHBIX MeMOpaH. [mamkwmii




(arpanysisipHBIA) BHIOMIA3MATHUECKUH peTHKynyM. CekperopHas (GYHKIUS
annapara [osnpmpku. TpaHcnopT BemiecTB B KiIETKe. Bakyoiu pacTUTENbHBIX
kierok. Knerounsiid cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOM/bI KJIETKU: MUTOXOHPUHU, ITACTUIBL.

Crpoennie u (QyHKIMH MHTOXOHIpHUWA W TuiacTuia. [lepBuuHBle, BTOpHYHBIE U
CIIO)KHBIE  TUIACTHIBI  (DOTOCHHTE3UPYIOIIUX  JYKAPHOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUH.

HememOpannbie opranounasl kieTkn CrtpoeHue u (yHKIMH HeMeMOpaHHBIX
OpraHoMJIOB KIeTKH. PubocoMbl. MukpodunameHTsl. MpllieuHble  KIETKH.
MuxkpotpyOouku. Knerounslit nentp. CTpoeHHE U JBWKEHHE KIYTUKOB U
pecaruek. MukpoTpy0oukH nuToIuiasmsl. LleHTpuoss.

Anpo. Ob6onouka sapa, XpOMaTHH, KapHoIUla3Mma, SIpPBIIKH, UX CTPOEHHE U
¢byakuun. SAnepHsiit GenkoBbli MaTpukc. IIpocTpaHcTBEHHOE pacronoKeHHe
XpoMOCcoM B uHTep(hazHoM sifpe. beraku XxpomMaTrHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTEIbHAs XapaKTEPUCTUKA KIETOK SYKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)
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AcCUMWIALIMS U TUCCUMWISLIAA — JBE CTOPOHBI MeTabonu3ma. Tumel oOMeHa
BEIIECTB: aBTOTPOGHBIN U TeTepOoTPOHBIA. YdacThe KHUCIOpoJa B OOMEHHBIX
mporeccax. JHEpreTuyeckoe oOecredeHue KIeTKH: TmpeBpamnieHue ATD B
0OMeHHBIX mporeccaX. DEpPMEHTATHBHBIN XapaKTep pPEaKIuid KIETOYHOTO
metabonu3ma. DepMeHTbI, MX CTPOCHHE, CBONCTBA M MEXaHH3M JCHCTBHUS.
Kodepmentsl. Otnuuns GpepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTUOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DepMEHTATHBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIl CUHTE3 OpraHMYECKHX BellecTB B KieTke. dorocuHte3. Posb
xJioporiactoB B mporecce (¢otocuHTe3a. CBeroBas W TeMHOBas  (asbl.
[IponyktuBHOCTH (oTOCHHTE3a. BiusHue pa3nuyHbiX (aKTOPOB HAa CKOPOCTH
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMmocunres. PazHooOpasue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIIUPYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOJAHBIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AnHarpoOHble opraHu3Mbl. Buael Oposkenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHME YENOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH O0JIe3HEN.

AdpoOHBIE OpraHM3Mbl. JTamlbl YHEPreTUYecKoro obOmeHa. [loAroToBUTENbHBIHN
atamn. [ TUKoan3 — GECKUCIOPOTHOE PACIIEIUICHHUE TIIFOKO3BI.

buonoruveckoe OKuCICHHE, WU KIETOYHOE JbIxaHWe. Poilb MHUTOXOHApPWN B
nporieccax 6monoruyeckoro okucneHus. uknnyeckue peakimu. OKUCTUTETHFHOE

¢bochopumposanue. IlpenmymecTBa a3poOHOrO MyTd oOMEHa BEIIECTB MeEpen




aHadpOOHBIM. DPPEKTUBHOCTH SHEPTETHYECKOTO OOMEHa

2.5

Peakuuu MmarpuuHoro cuHresa. IIpHHLIMI KOMIIEMEHTApPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTE3a. Peanu3anus HacnencTBeHHOU nHopManuu. ['eHeTnaeckuii
KO, ero coucrBa. Tpanckpunuusa — Marpuunbld cuHTe3 PHK. IIpunHumns:
TPAHCKPUIILUU: KOMILJIEMEHTAPHOCTb, aHTUIAPAJIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnsamus u e€ sranbl. Yuactue tpancnopTHeix PHK B OmocuuTe3e Oenka.
VYcnoBusi OmocunTe3a Oenka. KoampoBanme amumHokucnor. Ponp pubocom B
OuocuHTe3e OenKa.

Opranuzaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsmus akTUBHOCTH T€HOB Y
npokapuoT. ['unoreza onepona (®. XKakoo6, XK. Mano). Perynsmuss oOMeHHBIX
nporeccoB B kieTke. Kilerounslii romeocras.

Bupycbl — HekseTouHble (QOpMBI KU3HU M oOnuratHble napasutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHbie 3a0oneBanusi yenoBeka, *UBOTHbIX, pactenuil. CIIN, COVID-19,

COIMaJIbHbIC U MECAUITUHCKHUC HpO6J’I€MBI

2.6

Kinerounsrnii uki, ero mepuoas! U peryisinus. MaTepdasza u Muros. OcobeHHOCTH
MpOLIeCcCOB, MpoTekaromux B wuHTepdasze. [loaroroBka KIETKH K [IEIEHHUIO.
[IpecunTeTnyecknii (MOCTMUTOTUYCCKUN), CHHTETHYECKUN U TTOCTCUHTETHYCCKHUI
(TPeMUTOTUYECKHI ) TIEpUOABI HHTEP(A3HI.

Marpuunblii cunte3 JHK — permukanua. [lpunnuner permkammun  JIHK:
KOMIUJIEMEHTApHOCTh, TOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPAILICIBHOCTD.
Mexanuzm permmkanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Ternomepsl u
TejaoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTuil. JlumiaoumHeii u
rariouaHbli  Habopbl XxpomocoM. [‘omonoruunsie xpomocombl. [losoBbie
XPOMOCOMBI.

Jenenue knetku — Muto3. CTauu MHUTO3a M MPOUCXOJSAIINE B HUX IMPOIIECCHI.
Tunel muto3a. Kapuokunes u 1murokuHe3. buonormdeckoe 3HaueHHE MHUTO3a.
Perymsmus MutoTHdeckoro nukia kietkd. [IporpammupyemasikieTouHasruOenb
— arforTo3.

(DYHKI_[I/IOHEUILHEIH T'CHOMMKA

OpraHI/ISM KaK OMOJIOrHYecKas CHCTEMa

3.1

OOHOKJIETOYHEIE, KOJIOHUAbHBIE, MHOTOKJIETOYHBIE OPraHu3MBbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHUs OpPraHu3MoOB: Oecroiioe (BKJIOYash BEreTaTUBHOE) U
moyoBoe. Buuel  Gecnooro  pa3MHOKEHHUS: TOYKOBAaHUE, CIOPYIISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuoxxenue. [lonoBeie kieTku, nian rameTsl. Meito3. Craguu meitosa.

[ToBenenue xpomocom B mero3e. Kpoccunrosep. buonoruueckuit cMbicn Meiiosa




U IIOJIOBOTO mpouecca. Meno3 U ero MeCcTO B ) KU3HEHHOM LIMKJIE OPraHU3MOB.
IIpensaponpiieBoe passutue. I'ameroreHe3 y >KMBOTHBIX. I[lonoBbIe JKeme3bl.
OOpazoBaHue M pa3BUTHE TOJOBBIX KIETOK. CrepmaroreHe3 H OOTEHes.
Crtpoennie TOJNOBBIX KiIeTOK. OIUIOZOTBOPEHHWE M SMOPHOHAIBHOE pPa3BHTHE
KUBOTHBIX. CIOCOOBI OTIJIIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WumuBuyansHOE pas3BUTHE OpraHu3MoB (oHToreHe3). Cramun 3MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenue. Tunst apoOnenus. OcobeHHOCTH
NpoOJeHNsT MIIEKOMUTAIOUINX. 3apoJIbIIIeBble JUCTKU (racTpyisuus). 3axiajka
OpraHoB M TKAHEH W3 3apOJABIIIEBBIX JHUCTKOB. B3anMHOE BIUSHME YacTeu
pa3BHUBAIOIIETOCs 3apojiplilia  (IMOpHOHATBHAS WHAYKIMS). 3aKiajka IuUlaHa
CTPOEHHUSI >KMBOTHOTO Kak pe3ylbTaT HEpPapXUUYECKUX B3aWMOJICHCTBHI TI'€HOB.
Brnusnue Ha 5SMOpHOHANbHOE pa3BUTHE Pa3IMUHBIX (PAKTOPOB OKpPYKAIOIICH
Cpeapl.

Poct u pazButhe xxuBoTHBIX. [TocTamMOproHanbHbIN nepuo. [IpsMoe u Henpsimoe
pazButue. PaszButne ¢ Meramopdo3oM y O€CIO3BOHOYHBIX W TIO3BOHOYHBIX
KUBOTHBIX. bBHOJOrmyeckoe 3HaueHHWE MPSMOTO U HENPSIMOIO Ppa3BUTHUS, HX
pacnpocTpaHeHue B mpupojie. Tumbl pocTa >KUBOTHBIX. DakTOphl PETYISILHU
pocTta KHUBOTHBIX M 4yesnoBeka. CTaguu MOCTIMOPHUOHANBHOTO Ppa3BUTHS Y
KUBOTHBIX U 4yenoBeka. [leprnoipl oHTOreHe3a YenoBeKa.

Pasmuoxkenne u pasputHe pacteHuid. ['ameroputr u cmopodut. Meiio3 B
KU3HEHHOM 1HKie pacteHuid. OOpazoBaHWe CIOp B TMpolecce Meio3sa.
l'amerorenes y pactenuii. OIUIOJOTBOPEHHE U Pa3BUTHE PACTUTEIbHBIX
opranu3MoB. J[BoliHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. O0pazoBaHue u

Pa3sBUTUC CCMCHU. MexaHu3MBI perysnun OHTOICHE3a y paCTeHI/Iﬁ N JKUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHHWA MW  pa3sBUTHUA TI'CHCTHKKM KaK HayKH. OcCHOBHEBIE
TC€HETUYECKUE ITIOHATHUS W CHMBOJBL [OMOJIOTHYHEBIC XpOMOCOMBI, AJUICJIIBHBIC
I'CHbI, aJIbTCPHATHUBHLIC IIPHU3HAKH, ,I[OMI/IHaHTHHﬁ n peHeCCI/IBHHﬁ IIpU3HAK,
roMo3urora, TreTrepo3urora, 4YuUCTasas JIMHUS, I‘I/I6pI/I)I]E>I, I'CHOTHUII, (beHOTHH.
OCHOBHBIC MCTOABI I'CHCTUKU: rH6pHﬂOHOFHqCCKHﬁ, HHTOHOFHHGCKHﬁ,

MOJICKYJIISAPHO -FeHEeTUYECKUI
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Monorubpuanoe ckpemupanue. Ilepsbiit 3akoH MeHaens — 3aKoH eJMHO00pa3us
ruOpuoB mepBoro mnokosieHus. IIpaBuno pomuHHMpoBaHus. Bropoil 3akoH
Menznens — 3aKOH paclleIUIeHMs MpU3HAKOB. [lUTONOrMUYEeCKHE OCHOBBI
MOHOTHOPHUIHOTO CKpellruBaHus. [ umore3a 4McTOTH raMer.

Ananusupyroniee ckpemuBaHue. IIpomMexyTOuHBI XapakTep HaclleJOBaHMS.
Pacuienuienne npru3HaKkoB NpU HETIOJTHOM JOMUHUPOBAaHUH.

JurubpunHoe ckpemniuBanue. TpeTuil 3akoH MeHJens — 3aKOH HE3aBHCHMOTO

HacCJICJOBaHUA IMPU3HAKOB. HI/ITOJ'IOI‘ NYCCKHUEC OCHOBBI I[I/ITI/I6pI/I,Z[HOTO




CKpEILIMBAaHMUS.
CueruieHHoe HacnenoBaHue mpu3HakoB. PabGotrer T. Moprana. CueruieHHOE
HACJIEIOBAaHUE T'€HOB, HAPYIICHUE CLEIUICHUS MEXKJy TeHaMu. XPpOMOCOMHAs
TE€OpHsI HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM ME€XaHU3M OINpeAeTeHHs Mojia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId M TeTeporaMmeTHbIi mnoJi. ['eHeTnueckas
CTPYKTypa IMOJIOBBIX XpomocoMm. HacienoBanue nNpu3HAKOB, CUEIUICHHBIX C
TIOJIOM.

I'enotun kak uemoctHas cucreMa. [LmeHoTponusi — MHOMXKECTBEHHOE JACHCTBHE
resa. MHOXXECTBEHHBIM aienu3M. B3amMmojeiicTBHE HE aJlIeIbHBIX TI'€HOB.

Kommnemenraprocts. Onucras. [lomumepus
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BiaumoneiicTBre reHoTuna u cpensl npu popmrupoBanuu peHotumna. M3MeHunBoCTh
npu3HaKoB. KadecTBEHHbIE W KOJIMYECTBEHHBIC TPU3HAKWA. BUIbI M3MEHUMBOCTH:
HEHACJICICTBEHHAS ¥ HACJIC/ICTBEHHASI.

MomudukaimonHass ~ W3MEHUYMBOCTh.  Pomb  cpeapl B (hopMHUpOBaHUU
MOTMPHUKAMOHHON n3MeHYnBoCcTH. HopMma peakumu npusHaka. BapuaimoHHbIN psijg
u BapuanmonHass kpuBas (B. MHWoranmncen). CpoiicTBa MOIM(PHUKAITMOHHON
W3MEHYUBOCTH.

I'enoTnnMueckas n3MeHYNBOCTh. CBOWMCTBA N'€HOTUIMMYECKON W3MEHUYMBOCTH. Byl
TeHOTUITUYECKON U3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHASL.

KoMOnHaTtuBHAsT W3MEHUMBOCTh. Mei03 W TIOJIOBOM TIpOIECC — OCHOBa
KOMOMHATUBHON M3MEHYUBOCTH. PoJib KOMOMHATUBHON M3MEHYUBOCTH B CO3JJAHUU
TeHEeTUYECKOT0 Pa3Ho00pas3usl B IpeiesiaX OJJHOTO BUA.

MyrtanmoHHas U3MEHUYMBOCTb. Buibl MyTanuii: reHHbIe, XPOMOCOMHBIE, TECHOMHBIE.
CrioHTaHHBIE M WHAYLIMPOBAHHBIE MYyTAalMW. SepHblEe M LUTOILIA3MaTUYECKUE
Mmytaiuyi. CoMaTHYECKUE U MOJIOBbIE MyTaluu. [[prunHbl BOSHUKHOBEHHSI MyTaLlMH.
MytareHpl M UX BIMSHUE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTIO
npoiiecca. 3aKOH TOMOJIOTHUECKUXPSAOB B HaclieAcTBeHHON u3MeHuuBoctu (H.U.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBexka. MexayHapoaHass mporpamMma HCCIEIOBaHUS T'€HOMa
yernoBeka. MeToabpl  M3ydeHUsT TE€HETUKM  YeJIOBEKA: TEHEAOTMYECKUM,
OJIM3HELIOBLIH, IIATOTCHETHUECKUH, MOIYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHU . CoBpeMeHHOE OIpECIICHUE reHOTHUIA:
IOJIJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOULIBIO
[11IP-anamu3a.  HacnenctBeHHble — 3a00jeBaHUs  4YellOBeKa. | eHHbIE H
XpPOMOCOMHBIE 00J1e3HI YyeJoBeKa. bone3nu C HacJIeICTBEHHOM
MPEeAPACIONIOKEHHOCThIO. 3HAUEHHUE MEUIIMHCKOW T€HETUKU B MTPEIOTBPALLIEHUH U

JICYCHUU T€HETHUECKUX 3a00J1eBaHNi YeoBeKa. CTBOJIOBEIC KICTKH




3.6

JlomecTuKaus U ceNeKus. 3apoXKACHUE CEJIEKIUU U JoMecThkarmu. Yuenue H.M.
BaBuioBa 0 1meHTpax MPOUCXOXKICHUS W MHOTOOOpasus KYJIBTYPHBIX PAaCTCHUH.
Ponb cenexumu B cO3aHUM COPTOB PACTEHUN U MOPOA KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HAcleACTBEHHOM u3MmeHunBoctu H.M.
Basuiiosa, ero 3HaueHue IS CENICKIIMOHHON pabOTHI.

Metoapl  CeNEeKUMOHHOW paboThl. VICKYCCTBEHHBI OTOOp: MAacCOBBIH U
VH]IUBUyJIbHBIM. Jrarsl KOMOWHAIIMOHHON CCJICKIIMH. Ucnrpitanue
MPOU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C IMOMOIIBIO OILIEHKH
(eHoTHIa TOTOMCTBA U OTOOP MO T€HOTHIY ¢ noMolbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ| CeJICKIIMOHHON paboThl. PaguaimoHHbINA 1
XUMUYECKUA MyTareHe3 Kak HWCTOYHHK MYTaluid y KYJIbTYpHBIX (opMm
opranu3moB. Vcmonp30BaHWE TE€HOMHOTO PEAAKTUPOBAHUS W METOJIOB
pexomOuHanTHEIX JIHK 175 mosmydenust ucxoiHOTO MaTtepuaa Ui CelIeKIUH.
[Tonmygenne mnonumionoB. BHyTpuBHoBas ruOpuan3aius. biM3kopoacTBeHHOE
CKpelllMBaHue, Wi UHOpuIMHT. HeposacTBeHHOE CKpellMBaHuE, W ayTOPHIMHI.
I'eteposuc u ero mpuuuHbl. Vcrnons3oBaHue rereposuca B cenekuuu. OtaanéHHas
rubpumanus. [Ipeomonenne Oecrioqus MEKBHAOBBIX THOpUIOB. JloCTKEHHMS

CCIICKIIN paCTeHI/Iﬁ " )KUBOTHBIX

3.7

OOBEeKThI, HCIIOJIb3yeMbIE B OMOTEXHOJIOTHH, — KJIETOYHbIE U TKaHEBbIE KYJIbTYPBI,
MUKpPOOPTaHMU3MbI, WX  XapakTepUCTUKA. TpagulioHHas  OMOTEXHOJOTHS:
xJieboneueHue,  MOJY4YeHHE  KHUCIOMOJIOYHBIX  MPOJYKTOB,  BHUHOJEINHE.
Muxkpobuonorudeckuii  cuHTe3. OOBEKTBI MHKPOOHOJIOTHUYECKUX TEXHOJIOTHH.
[IpousBoacTeo Oenka, AMHHOKHUCIIOT u BUTaMHHOB.VICKyccTBEHHOE
OIJIOJIOTBOpEHUE. PeKOHCTpyKIusl SHIEKIETOK U KIOHHUPOBAaHHE IKUBOTHBIX.
MeTo/ TpaHCIUTaHTAIMU AJep KIETOK.

XpoMocoMHass ¥ TeHHas UWHXeHepus. VICKyCCTBEHHBIH CHHTE3 TIeHa |
KoHCTpynpoBanue pexkomOuHantHeiX JIHK. JlocTwkeHus u mepCcreKTHBBI
XpOMOCOMHOM W TEHHOM WHXEHepuu. MeaunuHcKhue OUOTEXHOJOTHH.

Hcnonbn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpraHnu4YeCcKoOro Mmupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHu3MoB. COBpCMeHHaH cucreMma
OpraHnu4eCcKoro mmupa. HpI/IHI_II/IHBI KJ'IaCCI/I(I)I/IKaI_II/II/I OpraHU3MOB. OcHOBHEBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcoOeHHOCTH CTPOCHUA W KUBHCACATCIIbBHOCTH OOHOKIJICTOYHBIX OPraHU3MOB.
BaKTepI/II/I, apxeu, OAHOKIICTOYHBIC I‘pI/I6BI, OJHOKJICTOYHBIC BOOOPOCIIH, APYIruc
IPOTUCTEI. Kononuanbubie OpraHu3MBbl. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPIraHU3MOB:
aMéGOI/I,Z[HOC, KTYTUKOBOC, PECCHUYHOC. SaII_II/ITa Y OAHOKIICTOYHBIX OPraHU3MOB.

PaznipaxuMocTh y OJTHOKIIETOYHBIX OpPraHu3MOB. TaKCUChI




4.2

MHoOrokieTounble pacteHus. B3anmMocBsA3b yacTeii MHOTOKJIETOYHOTO OPraHUu3Ma.
Tkanu, opraHbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuzma. Opranusm
Kak eIuMHoe 1enoe. TkaHu pacTeHHid. THmbl  pacTUTENBHBIX TKAHEW:
oOpa3zoBaTeyibHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHUYECKasl.

OcobenHocTa cTpoeHus, PYHKIUN U PACIIOIOKECHUS TKAHEH B OpraHax pacTeHUH

4.3

BereraruBHple U reHepaTUBHBIE OpPTraHbl pacTeHU. DyHKIUKA OPraHOB U CHCTEM
opranoB. Kapkac pacrenuil. [[BH>keHMEe MHOTOKJIETOYHBIX PACTEHUIA: TPOIIU3MbI U
Hactud. [lloryomenne BOJBI, YITIEKUCIOTO Ta3a M MHMHEpAIbHBIX BELIECTB
pactenusimMu. [[pixanue pactenuil. Jud¢ys3us ra3oB yepe3 NOBEPXHOCTh KIETKU.
TpancnoptHeie cuctembl pacTeHuil. Boinenenue y pacreHuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kyrukyna. CpencrBa macCUBHOW M XMMHUYECKOM
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsuus y OpraHu3MoB. PazpakMMOCTh M peryisuus y

MHOTOKJICTOYHBIX paCTeHHfI. PocrtoBrie BC€IIECTBA U UX 3HAUYCHUC

4.5

MHoOTOKJIeTOUHBIE  JKUBOTHBIE. B3amMOCBS3b  dYacTed  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpPTaHbl ¥ CHCTEMBl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe 1enoe. 'omeocrtas. TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI
JKUBOTHBIX TKAHEH: SMUTEIUAIbHAs, COCAUHUTEIbHAS, MBbIIIECYHAs, HEpBHAs.
OcobGenHocTn CcTpoeHUs, (YHKIIMA ¢ PACTOJOKEHHS TKaHeW B oOpraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ cUCTEMBbI OPraHOB >KMBOTHBIX. DYHKIIUU OPraHOB M CHCTEM OpPraHOB.
Onopa Tena opranu3mMoB. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblii 1 BHyTpeHHUU ckeneT. CTpoeHHWE W TUIbI COCAUHEHUS
KOCTEH.

JIBuKeHHE MHOTOKJIETOUHBIX KUBOTHBIX. [lutanme >kuBOTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JIpixaHue xUBOTHHIX. KokHOe npixanue. XKabepHoe u
NEroYHOE bIXaHue.

JlpixaHWe MO3BOHOYHBIX >KMBOTHBIX. ODBOJIIOIIMOHHOE YCIOXXKHEHUE CTPOCHHUS
JErKUX MO3BOHOYHBIX KUBOTHBIX. J[pIXaTenbHas cucTeMa uyejoBeka. MexaHu3m
BEHTWIALIMM JIETKUX Yy NOTUL W MJEKONUTAIOMUX. TpaHCIOPT BEIIECTB Y
opraHu3mMoB. TpaHCHOPT BelIeCTB Yy >KUBOTHBIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHOocHass ~ cucTemMa  MO3BOHOYHBIX  KMBOTHBIX.  Kpyru
KPOBOOOpAIIeHHs. DJBONIOIMOHHBIE  YCIOKHEHUS CTPOCHHUS KPOBEHOCHOM
CHUCTEMBbI MO3BOHOYHBIX XUBOTHBIX. Bbinenenue y opraHu3moB. Beinenenue y
*KUBOTHBIX. COKpaTUTeNbHbIE BaKyoau. Opransl BeiaeneHus. CBsA3b MOJIOCTH TeNa
C KPOBEHOCHON M BBLACIUTEIBHON cUCTeMaMu. BblfelieHne y MO3BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [lokpoBHI U uX

MIPpONU3BOJHBIC.




Pa3znpaxxumocTs M peryasuus y opraHu3MoB. Pa3zqpaxuMocTb y OJJTHOKJIETOYHbBIX
opranu3moB. Takcuchl. PazgpaxumocTs W peryiasiuus y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U UX 3HAYEHUE.

HepBaas cucrema u pediaexTopHas peryisnus y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBhas cucrema u e€ oTaemnbl. DBOJIOLUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaboTtka anroputMoB W mporpamm sl 3((GEKTUBHOW (HYHKIMOHATBHON
aHHOTALUU I€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTab0JI0MOB

MHKPOOPIraHU3MOB, PACTEHM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

Opransl U cucTeMbl OpraHoB 4enoBeka. OTAenbl TOJOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednexc u peduekropHass nyra. be3ycnoBHble U YCIIOBHbIE
pednexcsl. ['ymopanbHas peryiasiuss W SHAOKPUHHAS CUCTEMa >XHBOTHBIX U
yenoBeka. JKenespl SJHAOKPUHHOW CUCTEMBI U UX TOPMOHBI. JIefCTBHE TOPMOHOB.
B3aumocBsa3p HepBHOM M 3HIOKPHMHHOM cucteM. [‘unoranamo-runodusapHas

cuctema. Peduiekc u pedrekropHas agyra. besycioBHbie u yciioBHBIE pedaeKChl

5.2

3amurta opranu3ma oT Oone3Hed. IMmyHHas cuctema uenoBeka. KieTouHblit u
T'yMOpaJbHBIN HMMYHHUTET. BpoXnEHHBIN, TPHOOPETEHHBIN creruduuecKuii
UMMYHUTET. Teopus  KIOHAIBHO-CeIeKTUBHOrO uMMyHuTeTa (I1.Dpnmx,
®.M.bepuer, C.ToneraBa). BocmamutenpHbie OTBETHI OpraHu3MoB. Poib

BpO)I(I[éHHOl"O HMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHMil
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KpoBenocnas cucrema u e€ opransl. Cepjie, KpOBEHOCHbIE COCYIbl U KPOBb.

Kpyru kpoBooOparienus. Pabota cepaua u e€ perynsinus

54

Jpixanue yenoseka. Juddysus ra3os yepe3 NOBepXHOCTh KIETKU. JlpIxaTenbHas
cucTemMa 4YelioBeka. JlpIxaTenbHas TMOBEPXHOCTb. Perymsuus  JIbIXaHUS.

JlprxaTenbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMA 4YCJIOBCKA. OT,I[GJ'IBI MUIICBAPUTCIIbBHOI'O TpakKTa.
HI/IH_[eBapI/ITCJ'ILHLIe KCIIC3HI. BHYTpI/IHOJ'IOCTHOC n BHYTPHUKIICTOYHOC

IMUIICBAPCHUC

5.6

IToxpoBel M wux npousBoanble. Opransl BbiaeneHus. llouku. CrpoeHue u
¢byHkunOHMpOBaHUE HeppoHa. PUIIbTpaLus, ceKpelyst 1 00paTHOE BCaChIBaHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6pa30BaHHe MOYH Yy 4CJIOBCKaA

5.7

I[BI/I)KCHI/IC YyeJlIoBeKa: MblieuHas cucTteMa. CKeJIeTHBIC MBIIINBI 1 HUX pa60Ta.

CTpOGHI/IC U TUIBI COCTUHEHUS KOCTEH

TCOpI/IH 3BOIIOIMHU. Pa3BuTHE KU3HU Ha 3eMite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpCIlHOCBIHKI/I BO3HHUKHOBCHUA

napsuHM3Ma. JKU3Hb U Hay4yHas aesTenbHocTh Y. JlapBuHa.




JBuxkymue cuiel 3Bojouuu BUioB 1o Y. JlapBuHy (BbICOKash MHTEHCUBHOCTH
pPa3MHOXEHHsST OpraHM3MOB, HACJEACTBEHHAass W3MEHUMBOCTh, Oopbba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIH U MICKYCCTBEHHBINH 0TOOD).

Odopmiienue cuaTeTrueckoi Teopuu sBomomuu (CTD). HelitpanbHas teopus
sBosonn. COBpeMEHHasi HBOJIIOIMOHHAS OMOJIOTHS. 3HAYEHHE SBOJIIOIIMOHHON

Teopur B POPMUPOBAHUN ECTCCTBCHHO-HAYYHOW KaPTHHBI MUPA

6.2

[lonmynsimust kak »yeMeHTapHas eAuHULA 3BooUU. COBpPEMEHHbIE METOJIbI
OIICHKM T€HETHYECKOTro pa3HooOpasusi M CTPYKTyphl mnomyisiuil. M3meHeHue
reHooHza MOMYJSIIMKM KAk AJIEMEHTAapHOE HBOJIIOLMOHHOE SBJIEHHE. 3aKOH
reHetruyeckoro paBHoBecus [[x. Xapnau, B. Baitn6epra.

OnemeHTapHbIe (PAKTOPBI (ABUKYIIME CUIIBI) 3BOTIOLMH. MyTallMOHHBIN HpoIiecC.
KombOunatuBHass m3MeHUnBOCTh. Jlpeiid reHoB — ciiydailHble HEHaIpaBJIE€HHBIE
W3MEHEHHUS YacToT ajuiesied B momymsanusax. D¢deKkT ocHoBarens. Mwurpaimm.
M3onsuus nomynsuuii: reorpaguyeckas (MpoCcTpaHCTBEHHas), OMOIOrHYecKas
(peripotyKTUBHAs).

EcrectBennsiii  oTOop — HampaBistommid  dakrop 3Bomouuu.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIKYIIHMM, CTaOWIM3UPYIOMINK, pa3phIBAIONINAN
(mu3pyntuBHBIN). [TooBo# 0TOOD.

[IpucnocobneHHOCT, ~ OpraHU3MOB ~ KakK  pe3ylbTaT  MHUKPOIBOJIOLUH.
Bo3HnukHOBeHME  TPHUCTOCOONCHW y  OpraHu3MoB.  ApomMopdo3bsl |
uanoanantauuu. [Ipumepsl npucnocoOienuit y opraHu3MoB. OTHOCUTEILHOCTD
IpUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero «kpurepuu u  CTpykTypa. BumooOpazoBanue Kak pe3ynbTar
MUKpO3BOJtONuU. M3omsiuus — xirodeBoi dakrop BumooOpazoBanus. [lytu u
CrocoObI BHI000pa30BaHMS: aJUIONaTPUYECKOE (reorpaduueckoe),
cUMIaTpuyeckoe  (9KOJOTMYECKOE),  «MTHOBEHHOe»  (TIOJUILIOUAM3AIIHS,
rubpuanzays). JJIMTenbHOCTh 3BOIIOIMOHHBIX ITPOLIECCOB.

Mexanu3mbl HopMHUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBomonMoHHON OuoNOTMH B pa3paboTKe HAaydYHBIX METOJOB COXPAHEHUS
6ropazHooOpazus. MHKpPO3BOMIONNS U KOBOIIONMS IMapa3sUTOB M HMX XO3S5EB.
MexaHu3Mbl GOPMUPOBAHUS YCTOWYMBOCTH K @aHTUOMOTHKAM U cIOCOOBI OOpHObI

Cc Hell

6.3

Metonpl u3ydeHHs MakpolBoJironuu. llaneoHTOonornueckne MeTonbl W3y4EHHUs
sBosroruu. [lepexoanbie popMbl U GUIOTEHETUYECKUE PSAIbI OPTAaHU3MOB.
buoreorpaduueckue meToap! n3yueHus sBosonnu. CpaBHeHHE GIIOpHl U (PayHbI
MaTepuKOB U 0cTpoBOB. broreorpaduueckue obnactu 3eminu. Buabl-sHaeMUKH 1
PEJHKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITCJ'IBHO—MOp(I)OJ'IOl"I/I‘-ICCKI/Ie MCTOJAbI HU3YUCHUA




OBOJIFOIINH. I'eneTnyeckue MeXaHU3MBI OBOJIIOIMMU OHTOI'CHE3a U MOABJICHUSA
OBOJIFOIITMOHHBIX HOBIIICCTB. I'omonoruunasie u AHAJIOTUYHBIC OpraHbl.
PygumenTtapuele  oprambl M aTaBU3Mbl.  MOJIEKYISIPHO-I€HETUYECKUE,
OMOXUMHYECKUE u MaTeMaTU4YCCKUeC METOAbI N3YUYCHUA OBOJIFOIIHNHU.
T'omooru4ueie reHEbL COBpeMeHHBIG MCTOAbI MOCTPOCHUA (1)I/IJIOI‘€HCTI/I‘-I€CKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu U 3BOJIFOLIHUA T'CHOMOB.

OO6mme 3akoHOMepHOCTH (TpaBuiia) s3BoJoNMH. HeoOpaTuMoCTh 3BOJIOLIMH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMITOB YBOJTIOIIUN

6.4

Hayunple rumoTte3bl NpPOUCXOXKIEHUS KU3HM Ha 3emie. AOuoreHes H
naHcnepmus. JloHaydHble MPEACTAaBIEHUS O 3apOXKACHUN )KU3HU (KpeallMoHU3M).
['unoTe3a MOCTOSIHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPKEHHUE OIBITAMU
®. Pemu, JI. Crnammanmanum, JI. Ilacrepa. IlpoucxoxkaeHwe KU3HH U
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckoi sBomonuu. Ilnanerapnas (reojormueckas)
IBOMIONMS. XHUMHYECKash »HBOJIOUMS. AOHOTEHHBIH CHHTE3 OpPraHUYecKUX
BemecTB n3 Heopranmdeckux. Ombit C. Mwumnepa u I'. FOpu. O6paszoBanue
nojmMepoB M3 MoHoMepoB. KoamepBarnas runore3a A.M. Omapuna, rumoresa
nepBuuHoro OynmboHa Jk. XonjgeiHa, reHernueckas rumnote3a [. Mémrepa.
Pu6osumer (T. Yek) m runore3a «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE MTPOTOKIETKH.

Ucropusa 3emnu u metonsl €€ m3ydyeHus. VMckomaemble OpraHWYeCKUE OCTATKH.
I'eoxpononorust u e€ meronsl. OTHOCUTENbHAS U aOCOJIOTHASsI TE€OXPOHOJIOTHSI.
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUO/IbI, STOXU.

HavanbHple 3Tanbl opranndeckoil 3Boronuu. [losBieHre u 3BOIIOLHUS MEPBBIX
KJIETOK. OBoyonus MeTradosin3mMa. BO3HHKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIIEHKM KaK aHAJIOT MIEPBBIX Ha 3eMiie COOOIIEeCTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTBHI.

[IpoucxoxaeHue 3ykapuoT (cuMOMOreHe3). DBOIIOIMOHHOE MPOUCXOXKICHUE
BHUpycOB. lIpoucxoxkneHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HHMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE H3Talbl 3BOJIONMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(O3blI
pacteHuii. Bpixonx pacrenuit Ha cymy. llosBieHue CIOpPOBBIX pPacTeHHU WU
3aBoeBaHMe MMU cymu. CemeHHble pacTeHHs. IIpoucXoXkaeHHE LBETKOBBIX
pacTeHui.

OCHOBHBIE JTallbl HBOJIOLNUH KUBOTHOrO Mupa. OCHOBHBIE apoMOpPQO3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBrle XopnoBbIe KUBOTHBIE. JKU3HB B BOJIE. DBOJIIOLNS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwimid. [IpoucxoxaeHne MIESKONMUTAIOMUX U




ntun. [lpuHnun xioueBoro apomopdosa. OcBoeHHe Oecrio3BOHOYHBIMU U
I103BOHOYHBIMH KUBOTHBIMH CYILU.

Pa3BuTne xu3Hu Ha 3emiie 110 3paM U NEPUOAAM: apXel, IPOTEepO30H, MajIeo30H,
Me3030H, KaiHOo30i. OOmas xapakTepuCTHKa KiIuMaTa ¥ TI'eOJIOTHYECKUX
nporeccoB. [losiBiIeHNE U pacBET XapaKTEPHBIX OPTaHU3MOB. YTiieo0pa3oBaHue:
€ro YCIIOBHSI M BIHMSIHUE HA Ta30BbI cOCcTaB aTMochepsl.

MaccoBble BBIMHpaHHMsI — HKOJIOTMYECKHE KpHU3UChl Ipouuioro. IlpuuuHbl u
CIIEICTBUSL MACCOBBIX BbIMUpAaHUN. COBpEMEHHBINH 3KOJOIMUYECKUNH KPHU3HUC, €ro

0COOEHHOCTH

6.5

Paznenst m 3amaum  anTpomosorud. Metoapl aHTpomnosjorud. CTaHOBIIEHHE
MPEACTABICHUHN O MPOUCXOKACHUH ueoBeka. COBpEeMEHHBIC HAYIHBIE TEOPHH.
Cxo/icTBO 4YenoBeKa € >KUBOTHBIMU. CHCTEMATHYECKOE TMOJIOKEHHUE YeNIOBEKa.
CBuzerenbcTBa  CXOJCTBAa  YEJOBEKa C  JKMBOTHBIMHU:  CPaBHUTEIHHO-
MOp(hOoIOTHIECKHE, AMOPHUOJIOTHYECKHUE, (hU3HOTIOTO-OMOXUMUYECKHE,
noBesieHYeckrue. OTINYUs YeloBeKa OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra M BTOPOM CHUTHAJIBLHOU
CUCTEMBI.

JBwxkymue cwibl ((hakTophel) aHTpOTOreHe3a: OMOJOTUYECKHE, COLUAIbHBIE.
CooTHoleHne OMOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJIMM AHTPOTIOT€HE3a. ABCTPAIONMUTEKU — JBYHOTHE MPEIKH JIIOACH.
UYenoBek  yMmenblid, TI€pBbIe  HM3rOTOBJIEHUS  Opyaud  Tpyda. YenoBek
NPSAMOXOJIIUNA W TEpBBIA BBIXOJ JIOACH 3a mpenensl Adpuku. Yenosek
reiinensoepreckuii — oOImui MpeIoK HeaHJepTaIbCKOrO YelOBEeKa M 4eJoBeKa
pazymHoro. YenoBek HeaHAECPTAIbCKHM Kak BHJ JIIOJIEH XOJOTHOTO KJIMMATa.
YenoBeKk pa3yMHBIM COBPEMEHHOIO THIIA, JIEHUCOBCKUN UYEIOBEK, OCBOCHHUE
KOHTHUHEHTOB 3a mpenenamMu AQpuky.

DBOJIOLUS COBPEMEHHOIO 4YeloBeKka. EcTecTBeHHBIH OTOOp B MOMYINSIIMIX
yenoBeka. MyTauuMoHHBIH mporiecc u noaumopdusm. llomynsiuoHHble BOJHBI,
npeiid reHoB, murpanus u «3PQGEKT OCHOBATENS» B MOMYJSIUIX COBPEMEHHOTO
YeJoBeKa.

UYenoseueckne pacbl. Ilonsatne o pace. bonbiine pacel: eBponeouaHas
(eBpaswmiickasi), aBCTpajo-HerpowjaHas  (dKBaTOpuajbHasl),  MOHTOJOUIHAS
(a3maTcko-amepuKaHcKkas). Bpemss u myTH pacceneHuUs 4eloBeKa MO TIaHETe.
EnunctBo  uenoBeueckux pac. HayuHas  HECOCTOSITENIBHOCTh  pacusma.
[IpucnocobneHHOCTh, YeJoBEeKa K pa3HBIM YCIOBUSM OKPYXKAIOIIEH Cpellbl.
Bnusinue reorpaduyeckoir cpensl U Apeidida TEHOB Ha MOPQOJOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

OKOCHUCTEMEI U NpUCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxostorun. CBsi3b 3KOJIOTUH C IPYTUMHU HAYKaMU.
Meroast skonoruu. IloneBbie HaOMOACHUS. OKCIEPUMEHTHI B  JKOJOTHU:
NpUpOJHbIE W JlaboparopHble. MojenupoBaHue B 3KOJIOTUH. MOHHUTOPHHT

OKpYXaIOIeH Cpeibl: IOKATbHBIN, pETHOHATBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckne (akTopsl M 3aKOHOMEPHOCTH X jeictBus. Knaccupukarms
9KOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OHOTHYECKHE, AaHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH ACUCTBHS  dKoJormdeckux (akropos. IlpaBuio
munnMyma (K. Hlnpenrens, FO. JIn6ux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopbl. CBeT Kak 3Kojoruueckuil gakrop. JelcTBue pa3HbIX
YY4aCTKOB COJHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHMii M JKMBOTHBIX IO OTHOLIEHUIO K cBery. CurHaipHas poJib CBETA.
DoTONEpUOAN3M.

Temneparypa kak »skosoruueckuit Qaxrop. JlelicTBue Temmneparypsl Ha
opraHu3msl. [[OWKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPraHU3MBbI.

Brnaxnocte kak akosormyeckuit  ¢akrop. IlpucrmocoOnenust pacteHWid K
NOJIEpXKaHUI0 BoAHOro OamaHca. Kiaccuukanus pacTeHHH 1O OTHOLIEHHIO K
BoJie. [Ipucnoco6neHns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHMMA.

Cpensl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3eMHO-BO3YIHAs, IIOYBEHHAd,
rilyOMHHas ~ MOANOYBEHHAs, BHyTpUOpraHusMeHHas. ®Dusnko-xumuyeckue
0coOeHHOCTH cpel oOuTaHus opraHu3moB. IlpucnocoOieHus OpraHu3MOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue purMel. Buemnue u BHyrpeHHue puTMbl. CyTOUHBIE U TOAUYHbBIE
putMbl. [IpHCcrIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM YCIOBUH
AKHU3HU.

XKuznennsie Gopmbl opranu3moB. Ilonstue o xusHeHHOU ¢opme. XKu3HEHHbIE
(GopMBl pacTeHMil: JiepeBbs, KyCTapHUKH, KyCTapDHMYKH, MHOTOJIETHHE TpPaBbl,
oJlHOJIeTHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: I'MIPOOHOHTHI, T€OOHOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOEHHS U 00pa3a )KU3HH.

buotnueckue daxtopsl. Buapsl OHOTHYECKUX B3aUMOJICHCTBHIA: KOHKYpEHIIMS,
XUITHUYECTBO, CUMOKMO3 U ero ¢gopmsbl. [lapasutusm, koomeparus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (TOmMYeckue, Qopuueckue, ¢abpuueckue). 3HaueHUE
OMOTHUYECKUX B3aMMOJEHCTBUI JUIS CYIIECTBOBAHUS OPraHU3MOB B cpele

oOuTaHUS. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOYCHU A
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OKOJIOTUYECKHE XapaKTCPpUCTUKHU TMOITYJIALUHA. HOHy.IISII_II/ISI Kak OMOJIOTHYECKas

cucreMa. Posb HEOTHOPOAHOCTH Ccpeibl, (PU3NUYECKUX OaphepoB M 0COOEHHOCTEH




Ouosorny BUAOB B (DOPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI MOITYJISIUI.
OcHOBHbBIE NOKAa3aTENM MNOMYJALMU: YUCIEHHOCTb, IJIOTHOCTb, BO3pAacTHas U
[I0JI0Bast  CTPYKTypa, PpPOKIAAEMOCTb, IPHUPOCT, TEMII pPOCTa, CMEPTHOCTH,
MUTparus.

DKoJioru4eckasl CTpyKTypa mnomnyiasuuu. OLeHKa YHCIEHHOCTH IOIYJISILIUHU.
JluHaMuKa nonmyisuuy U €€ peryisnus. bHOTHYecKMi MOTEHIMAN MOIYJISALNH.
MopenupoBanne auHaMuku —nonyiasnud.  KpuBbele  pocTa  YMCIEHHOCTH
nonyasanuu. Kpusele BbDKMBaHMA. Peryisnus 4uMCICHHOCTH MONYJSALUNA: pOJIb
(akToOpoB, 3aBUCALUIMX U HE 3aBUCALIUX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpateruu BUJOB (r- 1 K-cTparerun).

[TonsiTie 06 skonoruyeckoit Huile Bujga. Mecrooduranue. MHOromepHasi MOJieNb
skonornueckod Humm Jk.M. XarumHcona. Pa3smepsl 3KOJIOTMYECKOW HUILIM.
[ToreHnmanpHas U peann30BaHHAs HALIN.

Bung kak cucrema mnomymsiuii. Apeanbl BUAOB. Buabl W HUX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH TMOBEICHHUS W MHIPALHil JKABOTHBIX.

bronornueckne MHBa3UN YYXXCPOOHBIX BHUJIOB

7.4

CooOmectBa opraHu3moB. buoreHo3 wu ero crpykrypa. CBs3M MexIy
opraHm3mMamMu B OwWoIlleHO3e. DKOCHUCTEMa Kak OTKpbITas cucrema (A.J[x.
Tencnu). @yHKUMOHANBbHBIE OJIOKM OPraHW3MOB B SKOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTHI, pelnylueHThl. Tpoduyeckue ypoBHU. Tpoduyeckue LEmd U CETH.
Abunotuueckue 650ku skocucteM. [louBbl U uibl B 3kocucremax. Kpyroeopor
BEIIECTB U MMOTOK SHEPTUU B SKOCHUCTEME.

OcHoBHBIE TOKa3aTeau SKOCUCTeMbl. buomacca u mpoAyKuusa. DKOJIOTHYecKHe
MUPaMUJIBL YMCcell, OMOMAaCChl U SHEPTUU.

HanpaBnenHnsle 3aKOHOMEpHbIE CMEHBI COOOIIECTB — cykueccud. IlepBuunbie u
BTOPUYHBIE CYKIECCMM M UX TMPUYMHBL. AHTpPONOTE€HHBIE BO3JCHCTBUA Ha
cykueccuu. Knmimakcnoe coo6miectBo. bropasnooOpasue 1 mojHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[Ipupoansie »KOCHCTEMBI. AHTPOIOTEHHBIE SKOCHUCTEMBL. ATPOIKOCHUCTEMA.
ArpoueHo3. Paznuuus Mexay aHTpONOT€HHBIMU U IPUPOTHBIMU KOCHUCTEMaMHU.
VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypboskocucteM. ['opoackas duiopa u
¢ayna. CuHaHTponu3anus ropoackoil gaynsl. bruongorunueckoe u xo3siicTBeHHOE
3HaYeHHUE arpo’KOCUCTEM U ypOO’KOcHCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aMMOJEHCTBUI OPraHU3MOB B IKOCHCTEMAX.

IlepeHoc sHepruM M BELIECTB MEKIY CMEXKHBIMU KOCHUCTEMaMHU.Y CTOMYNBOCTh
OpraHM3MOB, TONYJSIIUI ¥ DKOCHUCTEM B YCIOBUSAX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3JICUCTBUN
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buocthepa — oOmermanerapras o0ojouyka 3emid, TJe CYIIECTBYeT WIH




cyliecTBoBana u3Hb. Yuenue B.M. Bepnaackoro o Ouocdepe. OOGmactu
o6uocdeps u e€ cocran. JKuBoe BeriecTBo OHOChEpHI U ero (PyHKIHH.
3aKOHOMEPHOCTH cymiecTBoBaHusl Ouocdeprl. OcobeHHOCTH Ouocdepsl Kak
rI00ampHOM  dKOCUCTeMBl.  J[MHaMudeckoe  paBHOBecue B Omocdepe.
KpyroBopoTsl BemiectTB M OHMOr€OXMMHUYECKHE IUKIBI (yrjiepoaa, aszoTa).
PurmuuHOCTE siBNIeHMI B Onocdepe.

3onanpHOCTH OMOchepnl. [Tonarne o 6mome. OCHOBHBIE OMOMBI CyIIH: TYHApA,
XBOWMHBIC Jieca, CMEIIaHHBbIE W LIMPOKOJIUCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MYCTBIHHM, TPOIUYECKHE Jieca, BBICOKOTOphs. KiMMar, pacTHUTENbHBIA |
KUBOTHBI MUpP OMOMOB CYIIIH.

Crpykrypa u (DyHKIHUS JKMBBIX CHUCTEM, OIIEHKA MX PECYpPCHOTO MOTEHIMANIA H

ouochepHbIX QyHKUINN

7.6

DKOJIOTHYECKUE KPU3HUCHI M MX NMPUYUHBL. Bo3aeiicTBrue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOW cpenbl. OXpaHa BO3yXa. 3arps3HEHUE BOJHOUM CPEbl.
OxpaHa BOAHBIX pecypcoB. Pa3zpymenne nmoussl. OXpaHa NOYBEHHBIX PECYpPCOB.
HN3mMeHenue knumara.

AHTpPOTIOT€HHOE BO3/ICHCTBME Ha PACTUTEIbHBIA M KUBOTHBIM MHp. OxpaHa
PacCTUTENBHOTO U XKMBOTHOTO MHpa. OCHOBHBIE MPUHLUIIBI OXPAHBI MPUPOIBI.
Kpacupie kaurun. Ocob6o oxpansieMbie mpupomansie Tepputopun (OOIIT).
boranunueckue caapl ¥ 300J10THUYECKHUE MTapKH.

OcHOBHbIE TPUHIUIBI YCTOWYMBOTO PA3BUTHS YENOBEUYECTBA M IPUPO/IBL.
PannonanpHOe  MPUPOAONOSB30BAaHWE UM COXpaHEHHE  OUOJIOTUYECKOTO

paszHooOpa3us 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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