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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeameTy "buosorus" (mamee - OwosoTHs) Ha
ypOBHE cpeqHero obmiero obpaszoBaHus pa3zpaboraHa Ha ocHoBe denepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepannny,
OI'OC COO, Kounenmuu mnpernojaBaHusi ydeOHoro mpeamera «buomorus» u
OCHOBHBIX TOJIOKEHHUM (enepaabHoil paboueid mporpaMMbl BOCIIUTAHMUS.

YueOubiii npeamer «buosnorus» yrayonéHHoro ypoBHs uzydenus (10-11
KJIACChl)  SIBJISIETCS ~ OAHMM W3  KOMIIOHEHTOB  MpEeAMETHOM  olnactu
«EcrectBeHHOHayuHble mnpeaMersl». CormacHo nonoxenusm OIrocC  COO
npoduabHbIC yueOHBIC TPEIMETHI, U3ydaeMble Ha YTIyOIEHHOM YPOBHE, SIBISIOTCS
criocobom auddepeHImanuu 00y4eHus: Ha ypOBHE CpeIHEro 001mero oopa3oBaHus
U MPU3BaHbI 00ECIICUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeTHuM NpodecCUOHAIBLHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIH HW3 JTHUX YYEOHBIX TMPEAMETOB JODKEH OBITh OPUEHTHUPOBAH Ha
MPUOPUTETHOE pEIIeHHe 00pa30BaTENbHBIX, BOCIHUTATEIBHBIX WM Pa3BUBAIOIINX
3a/lay, CBA3aHHBIX C MpoQopUeHTalMed O00YyYalolUXCs W CTUMYJIUPOBAHHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAyYHOT'O 3HaHWS, CBA3aHHOTO C OHMOJIOTHEH,
MEUIUHOM, SKOJIOTHEN, TICUXO0JIOTUEN, CHIOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma no yueOHomy npeameTty "buosorus" na€t npeacraBpieHue o 1eiu
U 3a/ayax u3ydeHus yueOHoro mpenmera «buonorus» Ha yrimyOonéHHOM ypOBHE,
ompenenseT o0s3areabHOe (MHBaApUAHTHOE) TIPEAMETHOE COJACp)KAHHUE, €ro
CTPYKTYPUPOBAaHHME TIO pa3feiaM U TeMmaMm, pachlpeqeleHre 0 Kiaccam,
PEKOMEHIyeT MOCJIeI0BaTeIbHOCTh H3yYeHUs yuyeOHOro marepuaia ¢ yd€ToMm
MEXMPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOTO Tpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme 1o OUoa0run peaan3oBaH
MIPUHIIAI TPEEMCTBEHHOCTH C U3y4YE€HUEM OMOJIOTHH Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanusi, Omarogaps 4YeMy MPOCMATPUBAETCS  HAIMpPaBICHHOCTh  Ha
MOCJIEyIOIee pa3BUTUE OWOJOTHYECKUX 3HAHUN, OPUEHTHUPOBAHHBIX HA
dopMupoBaHHE  €CTECTBEHHOHAyYHOTO  MHPOBO33PEHHS,  JKOJOTHYECKOTO
MBINJICHHS], IPEJCTABICHUH O 3I0pPOBOM 00pa3e KM3HH, Ha BOCTIMTaHUE OEepPEeKHOTO
OTHOIIICHUS K OKPY>KaIoIeH IPUpoIHOM cpesie. B mporpamme 1mo OMoaorum Takxke
MOKa3aHbl BO3MOXHOCTH ydeOHOro mpenvera «buonorusy B peanusamnuu
tpeboBannii ®I'OC COO Kk TUIAHHPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
IIPEIMETHBIM pe3yjIbTaTaM 00ydeHHUs U B JOPMHUPOBAHUN OCHOBHBIX BUOB yU4eOHO-
MO3HABATEIIbHON  JIEATEIBPHOCTH OOYYarOIIMXCS TI0 OCBOSHHUIO COJEpIKaHUs
OMOJI0rHYEecKOro o0Opa3oBaHus Ha yPOBHE CPEAHEro 0011ero oopa3oBaHusl.

VYuebnsiii npeaMer «buosorusy Ha ypoBHE CpeaHEro oOIero oopa3zoBaHuUs
3aBeplIaeT OMOIOTrHYecKoe 00pa3oBaHue B IIIKOJIC K OPUECHTHPOBAH Ha paCIIMpPEHHUE
U yriyOJieHne 3HaHU 00yJarouuxcsi 0 )KUBOM MPUPOJI€, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOM OMOJIOTHH, SMOPUOJIOTMH U OMOJIOTUU Pa3BUTHUSI, TEHETUKHU, CEJIECKIUH,
OMOTEXHOJIOTUH, FIBOJIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuyenune yueOHoro mnpeamera «buonorusy» Ha YriIyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJrOTOBKY OOYYaIOIIMXCA K MOCIEAYIONIEMY IOJYYSHHIO
Ouonormueckoro  oOpa3oBaHMss B By3aX W OpraHHM3alUsIX  CPEIHEro
npodeccronanbHOro 0o6pazoBanusi. OCHOBY €ro COJEpKaHUS COCTABISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TOJYUYEHHBIX TMPU  M3YyYEHUHU  OOYHAIOIIUMUCS
COOTBETCTBYIOIIUX CUCTEMATHYECKUX Pa3/ejOoB OMOJIOTMH HA YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kimaccax 3TH 3HAHMS MOJNYy4arOT pa3BuTHe. Tak,
pacidpeHsl U yriyOjieHbl OHWOJIOTMYecKHe 3HAHHUS O PACTEHHUAX, >KHUBOTHBIX,
rpubax, OakTepwsX, OpraHU3ME UYEJIOBEKa, OOIMMX 3aKOHOMEPHOCTSIX >KH3HH,
JOTIOJIHUTENIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS MTPUKIATHOTO U IIOUCKOBOTO
XapakTepa, KOTOPble MOXKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIs MOCIEIYIOEro
BbIOOpa mpodeccun. Bo3MoxkHa Takke HHTErpanus OHOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOTYYCHHBIMH OOYYAIOIIUMUCA TPU H3YYCHUU
bu3uKku, XUMuH, reorpaduy 1 MaTEMaTUKH.

CrpykTypa mporpamMmbl 1o ydeOHOMy mnpenmMery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUMOHHBI MOJAXOAbl K HW3YYEHHIO OMOJIOTHH.
CoryacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC /IS )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHu3alliy, IBOJIIOIIMN OPraHUYECKOTO MHUpa Ha 3eMIle,
COXpaHEHHUs1 OMOJIOTMYECKOTO pa3HooOpa3us miaHeTsl. Tak, B 10 kmacce nzyuatorces
OCHOBBI MOJICKYJISIPHOM M KJICTOYHOM OHOJOTHM, SMOpPHUOJIOTHUM MU OHOJIOTHH
Pa3BUTHS, TEHETUKU M CEJICKIUU, OMOTEXHOJOTUM M CHHTETUYECKON OMOJIOTHH,
aKTyaJIM3UPYIOTCS 3HAaHUS OO0ydYarolmuxcsi 1o OOTaHUKE, 300JI0TMH, aHATOMUH,
dbusuoniorun yenoreka. B 11 kiacce u3yqaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH U yueHHe o obuocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00€ceUUTh  OCBOCHHUE
00yJaronMMuUCss OMOJOTUYECKUX TEOPUN U 3aKOHOB, UCH, MIPUHITUIIOB U MPABHI,
JIeXKaAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPa, 3HAHUU O
CTPOCHHH, MHOTOOOPAa3sMM M OCOOEHHOCTSX KIETKH, OpTaHW3Ma, MOIMYJISIIHH,
OMOIIeH03a, YKOCUCTEMBI, O BBIJAIONIUXCS HAYYHBIX JOCTHIKEHUSAX, COBPEMEHHBIX
MCCJICIOBAHMIX B OMOJIOTHH, MPUKIIATHBIX aCTIEKTaX OMOJIOTMUeCKUX 3HaHuu. J[is
pa3BUTHS W TOJJEPKaHUS HHTEpeca OOydJarIuxcs K OHONOTMH Hapsgy Co
3HAYUTEIILHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJACPKAaHUU TPOTPAMMBI
1o OWOJIOTUH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W Pa3BUTHS
TOU WJIM WHOM 00J1acTH OMOJIOTHH, BKJIAIOM OT€YECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B PEIICHHE BAXKHEUININX OMOJOTUYECKUX U IKOJIOTHUECKHUX MPOOIeM.

[enp n3yuenus yuebHoro npeamera «buonorus» Ha yriryOJI€HHOM YpOBHE —
OBlaJicHHEe  OOydYalIIMMHUCA 3HAHUAMU O  CTPYKTYPHO-(DYHKIIMOHATBHOM



OpraHu3allid >KUBBIX CHUCTEM pa3HOTO paHra ¢ NPUOOPETeHHE YMEHH
UCIIOJI30BaTh 3TU 3HaHUS B (OPMHUPOBAHUU MHTEpEca K OMpeneséHHON 00JacTu
npoecCHOHANBbHON ACSITENbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOOpPY
y4eOHOT0 3aBeACHUS JUISI IPOIOJKEHHS OMOJIOTUYECKOTO 00pa30BaHuUS.

JocTikeHue 1enu M3ydeHus ydeOHoro nmnpeamera «buonorus» Ha
yrayO0iIEHHOM ypOBHE 00€CTIEYNBACTCS PEIICHUEM CISAYIONINX 3aa4:

OCBOCHHME OO0YYarOUIUMUCS CUCTEMBbI OMOJIOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICHIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
MpaBUjIax, COCTaBJISIOIIMX COBPEMEHHYIO €CTECTBEHHOHAYUYHYIO KapTHUHY MHUpPA; O
CTPOSHHUH, MHOTOOOpa3WM W OCOOCHHOCTSX OHMOJIOTHMYECKHX CHUCTEeM (KIIeTKa,
OpraHu3M, MOMYJIAINS, B, OMOTeOIeH03, Onocdepa); O BBIIAIOIMINUXCS OTKPBITHSIIX
Y COBPEMEHHBIX MCCIICJIOBAHUSAX B OMOJIOTHY;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJAaMH TO3HaHUS >KUBOM MPUPOJIBI:
UCCJIEI0OBATEIbCKUMU  METOJlaMH  OMOJIOTMYECKUX HAayK (MOJIEKYJApPHOH H
KJICTOYHOUN OMOJIOTHH, YMOPHUOJIOTUU U OMOJIOTUH Pa3BUTHSI, TEHETUKHU U CEJIEKIINH,
OMOTEXHOJIOTUM U CHUHTETUYECKONM OMOJIOTHH, TNaJICOHTOJOTHH, JKOJOTHH);
METOJIaMH  CAMOCTOSITEJILHOTO TIPOBEJICHUS OWOJIOTHYECKUX HCCIICIOBAaHUN B
nabopatopud W B Tpupoae (HAOMIOJAEHWE, UW3MEpEHHEe, IKCIEPUMEHT,
MOJICIMPOBAHUE);

OBJIaJICHUE OOYyYarOUIMMHUCA yMEHUSMHU: CaMOCTOSITEIbBHO  HaXOIUTh,
aHAJIM3UPOBATh M HCIOJIb30BaTh OMOJOTHYECKYI0 HH(GOPMAIIMIO; TOJb30BaThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJUKOW; YCTaHABJIMBATh CBSI3b MEXIY
pa3BUTUEM OHOJOTUM U  COLMATBHO-DPKOHOMHUYECKMMU U  DKOJOTHYECKUMHU
mpoOJjeMaMu 4YeJIOBEYECTBA; OLICHUBATh TMOCIEIACTBUS CBOEH NESITEIBHOCTU IO
OTHOIIICHUIO K OKpY’Karolled NpUpPOIHON cpese, COOCTBEHHOMY 3/I0POBBIO U
3JI0POBBI0  OKPY)KAIOIIUX  JIIOJIEH; OOOCHOBBIBAaTH U COOJIONATh  MEPHI
npoduiakTUK WHGEKIIMOHHBIX 3a00JIEBaHM, TIpaBUia MOBEJACHUS B MPHUPOJAC U
oOecrieueHus 0€30MaCHOCTH COOCTBEHHOM KM3HEAESTEIIbHOCTU B UpE3BbIYAHHBIX
CUTyallUsIX MPUPOJHOTO M  TEXHOTCHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y 00YYaIOIMIUXCA UHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
B IpPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCA OTKPBITUSIMU U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OWOJIOTHH, DPEIIaeMbIMU €0 TpoOJeMamMu, METOAO0JIOTHEH
OMOJIOTUYECKOTO UCCIICAOBAHMS, IIPOBEJACHUS IKCIIEPUMEHTATILHBIX UCCIICTOBAHNM,
pelieHust OMOJOTUYECKUX 3aJad, MOACIHPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IPOLIECCOB;

BOCIIUTAHUE y 00YYAIONIUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIC B
IIEJIOM | K OT/ICJIbHBIM €€ 00BbEKTaM U SBJICHHSIM; (DOPMUPOBAHKE IKOJIOTUUECKOM,



TreHETUYECKON rpaMOTHOCTH, OO KyJIbTypbl OBEACHUS B IPUPOJIC; UHTETPALIUH
€CTECTBEHHOHAYYHBIX 3HAHU;

npuobpeTeHrue  OOyYarOIIMMHCS ~ KOMIIETEHTHOCTH B PAllMOHAIBLHOM
IPUPOAOIIONB30BaHUH (COOTIOACHHE MTPaBUJ TOBEACHUS B IPUPOJIE, OXpaHbl BUIOB,
sKocucTeM, Omocdephl), COXpaHEeHWH COOCTBEHHOTO 3J0POBBS M 3IOPOBBS
OKpyXamomux Joaed (cobmoneHuss Mep npouiIakTuku — 3a00JIeBaHUIA,
oOecrieueHrne OE30MaCHOCTH >KU3HEACSITEIIbBHOCTH B YPE3BBIYAMHBIX CHUTYaLIHUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTHYECKUX 3HAHUN U YMEHHI B MOBCEAHEBHON KHU3HU;

CO3JaHUE€  YCIOBUM Ui  OCO3HAaHHOro  BbIOOpa  OOy4YaroIIMMHCS
VHIUBUTY AJIbHOMN o0pa3oBaTeNbHON TPACKTOPUH, CIOCOOCTBYIOMIEH
nocieAyomemMy MTpodecCHOHATFHOMY CaMOOIPENETICHHIO, B COOTBETCTBHU C
MH/IMBU1yaJIbHBIMU MHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO1ee 4ncao 4yacoB, OTBEACHHBIX HA M3Y4YeHHE OMOJIOTUU Ha YIIIyOJIEHHOM
YpOBHE cpeaHero odrmiero odpa3zoBanus, coctarisieT 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 gaca B HEJETIO).

O100p OpraHu3alMoOHHBIX (OPM, METOJIOB U CPEICTB OOy4deHMsI OHMOJIOrHU
OCYIIECTBIISIETCS ¢ Y4ETOM CHEHU(PHUKU €ro COoAEpkaHWs M HalpaBJIECHHOCTU Ha
OpOAODKEHHE OHOJIOTUYECKOTO 00pa30BaHUSl B OpraHU3alUsX CpPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTeNbHBIM yCIOBUEM NMPU 00YyYEHUN OMOJIOTHH Ha YyriayOJIEHHOM YpOBHE
ABJIIETCS TPOBEJCHUE JIADOPATOPHBIX M MpaKTHUeCKUX paldoT. Takke yudactue
0oOy4Jaronuxcsi B BBIMOJHEHUU MPOCKTHBIX M Yy4eOHO-HCCIIEOBATEIBCKUX PAOOT,
TEMaTHKa KOTOPHIX OMPEIENIAeTCs YIUTEIeM Ha OCHOBE UMEIOIINXCS MaTepraibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COIEPKAHUE OBYYEHUA
10 KITACC

CopnepkaHrue MporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJHUT B NPOBEPKY
rocyjiapcTBeHHoi utoropoit arrecrauu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpemeHHass OMOJIOTHSI — KOMILUIEKCHas Hayka. KpaTkas uctopusi pa3BUTHA
Ouonorud.  buonormyeckue HaykKd M H3y4aeMble UMH  MPOOJIEMBI.
@OyHAaMEHTAIIbHBIC, NPUKIAIHBIE W TIOMCKOBBICE HAay4YHbIE HWCCIEIOBAHUSA B
ouonoruu.

3HayeHue OMOJIOTHH B (DOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosorueid. 3HaueHuUe OMOJOTUU B
[IPAKTUYECKON JIEATEIIBHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM  XO3SHCTBE,
MIPOMBIIUIEHHOCTH, OXPAHE IPUPOIBI.

JdemoHCcTpanuu

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunnein, XK. b. Jlamapk, Y. Japsun, V.
lapsen, I'. Mengens, B. . Bepuanckuu, U. I1. [Tasnos, Y. 1. Meunukos, H. .
Basumnos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsA3b OMOJIOTMM C JIpyrUMU Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. 7)KuBble cucTeMbl M UX U3yYeHHe

JKuBble cuCTEMBl Kak NpeaMeT u3zydeHusi Ouosnoruu. CBOMCTBAa KHUBBIX
CUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JIUCKPETHOCTbH M ILEIOCTHOCT,
CIOKHOCTh M YIOPSJAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPraHW3alus,
CaMOBOCIIPOM3BECHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMu JKHUBBIX CHUCTEM: MOJICKYJISPHBIA, KJIETOYHBIN,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(buoreonenotTuueckuit), OumochepHbiii. Ilporecchl, MPOUCXOIAIINE B >KUBBIX
cucteMax. OCHOBHbIE TpPHU3HAKU >KUBOro. KHW3Hb Kak (opMa CyIIECTBOBaHUS
Marepud. Hayku, nzyyaromue >KxMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALUU.

N3ydenue xuBbIXx cucTeM. Mertoabl Ouonornuyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. [loHsTue o 3aBucumoit u
He3aBUCUMOW IniepeMeHHOU. IlnanupoBanue »skcnepumenta. IlocraHoBka u
npoBepka runote3. Hynesass runoresa. [loHstre BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Ouonornyeckux mgaHHbIX. OIEHKAa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynpraroB. IIprunMHBI UCKaXEHUsS pPE3ylbTaTOB JKcnepumeHTa. IlonsAtne
CTaTUCTUYECKOTO TECTA.

JemoHCcTpauuu



Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKK KU3HW», «buonornyeckue
cuctembl», «CBOMCTBAa JKHMBOW MaTepum», «YPOBHH OpraHU3alUUd KHUBOU
npuponb», «CTpO€HHE >KUBOTHOM KIETKW», «TKaHW >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeUeCcKoro opranusman, «bumoreorenos», «buocdepa», «Metoapl
U3YUYEHHUS] )KUBON TIPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYAOBAHKE ISl TPOBEACHUS HAOIIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IW4YHBIX METOHOB IIPH
W3YyYECHUH KUBBIX CUCTEMY.

Tema 3. buoJiorusi KjieTku

Knerka — cTpyKTypHO-(QYHKIMOHaJNbHAS eauHUIA >kuBoro. lcropus
oTkpbITUA KiIeTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Hlnetinen, P. Bupxo). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIECTOYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHS,
xpoMmarorpadus, 3eKTpodopes, METoJl MEUYEHBIX aTOMOB, Au(depeHIuaIbLHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemoHCcTpanuu

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

Tabnuiel 1 cxeMbl: «CBETOBOM MUKPOCKOM, «INEKTPOHHBINA MUKPOCKOID,
«Hctopust pa3BUTHUA METOI0B MUKPOCKOTTUI.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHKPOIpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yuyeHue METONOB KIETOYHOW OHOJIOTUU
(xpomartorpadus, osnexkrpodopes, auddepeHIUATBHOES LEHTpUPYTrUupoBaHUeE,
[ILIP)».

Tema 4. XuMu4yeckasi OpraHu3anms KJIeTKU

XUMHUYECKHM COCTAaB KIETKA. Makpo-, MUKpPO- U YJBTPAMUKPOIJIEMEHTHI.
Bopa u €€ posib Kak paCTBOPHUTEINS, pEAr€HTa, Y4aCTHE B CTPYKTYPUPOBAHUU KIIETKH,
TeTIoperysiuu. MuHepaibHbIe BEIIEeCTBa KICTKH, UX OUOJIOTHYECKast poJib. Poib
KaTUOHOB M aHWOHOB B KJIETKE.

Oprannueckre BelIeCTBa KJIETKU. buonmormyeckue mnonumepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0elkoB. CTpYKTypbl O€JIKOBOM MOjeKysbl. [lepBuuHas
CTpyKTypa Oenka, TNenTHAHas CBsA3b. BTOpWYHAs, TpeTHYHAs, YETBEPTHUUHAS
CTpyKkTyphl. [enatypamus. CsoiictBa OenkoB. Kriaccuduxamuss — Oenkos.
buonoruueckue ¢pyHkuuu 6enkoB. /Ipuonsi.



Yraesoasl. MoHOCaxapuipl, AUCAXapUabl, OJIUTOCAXAPUIbI U MOJIUCAXAPUIBIL.
O6mmit 1maH crpoeHHs W (UBHKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruueckne QyHKIIUN YTI€BOJOB.

Jlumunet. I'uapodunbHo-TUApOdOOHBIE cBOMicTBa. Knaccudukarus Tumumos.
Tpurnunepunbl, ¢Gocoaunuasl, BOCKH, CTepouabl. buosormdeckue GyHKIAN
munuaoB. OO1IKe CBOMCTBA OMOJIOTMYECKUX MEMOPAH — TEKY4YECTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOIYIIPOHULIAEMOCTb.

Hyxneunossie kuciotsl. JJHK m PHK. CrpoeHune HyKIE€MHOBBIX KHCIOT.
Hyxneorunpl. lpuanun xommuiemenTapHoctu. IIpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaenne u ononorndeckue ¢pynkiun JJTHK.
Buaer PHK. ®yukuuu PHK B kiieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBa3u B ModJiekyiie ATO.
buonornyeckue pynkiun ATD. BoccranoBiaeHHBIE TEPEHOCUMKH, UX QYHKIUU B
Kietke. /[pyaue nyxkneozuompughocghamor (HT®D). CexennpoBanue JJHK. Memoowt
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHas OuoJIOTHs: OMOXUMHUYECKHE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl Ouomonekyn. Modenuposanue
CMpPYKMypsl U QYHKYUl OUOMONEKYIL U Ux Komniekcos. KomnvromepHuiti ouzaun u
OpeanuyecKull CUHme3s OUOMOJIEKYN U UX HENPUPOOHBIX AHATO208.

JemMmoHCTpanuu

IToptpertsi: JI. [Tonunr, JIx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius, .
Conrep, C. [Ipy3unep.

[unarpammsbl: «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B HEXKUBOW MPUPOEY,
«Pacrnpenenenne XMuMUYECKUX 2JIEMEHTOB B dKUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuognueckas TabnMIla XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoOJIEKyJbl BOIbI», «BellecTtBa B cocTaBe OpraHu3sMoBy», «CTpoeHHe
MOJIEKYJbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYIbl», «CTpoeHUE MOJEKYI
yriaeBosioBy, «CTpoeHue MoOJeKyld JunuaoBy», «HyKIEHHOBBIE KHUCIOTBD,
«Ctpoenue monekynbl ATDy.

O6opynoBaHue: XuMu4ecKas mocyza u 000pyaoBaHue.

JlabGopaTopHasi padora «O0HapykeHHE OCJIKOB C TTOMOIILI0 KAYECTBEHHBIX
pEAKLIUI».

JlabopaTopHasi pabora «/ccrnenoBanne HyKJIEUHOBBIX KUCIOT, BBIJIEIEHHBIX
U3 KJIETOK PA3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne U pyHKINH KIETKU

Tunbel KIETOK: 3yKapuOTHYeCKas U Mpokapuotnueckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.



Crpoenue npokapuoTruueckoit kiaetku. Kiierounas cteHka 6aktepuil u apxei.
Oco0EHHOCTH CTPOEHHSI TeTepOTPOPHONW U aBTOTPOMHOM MPOKAPHUOTUYECKHUX
KJIeTOK. MecTo 1 pojib MPOKapuoT B OMOIIEHO3aX.

Crtpoenrne u (GyHKIIMOHUPOBAHUE DYKAPUOTHICCKOM KiIeTKH. [lma3maTudeckas
MeMOpaHa (tutazmanemma). CTpykTypa Tuia3mMaTHdeckoil MeMmOpaHbl. TpaHcmopt
BEILIECTB Uepe3 MIa3MaTHIECKy0 MeMOpaHy: nmaccuBHbIN (qudy3us, odneryéunas
muddy3ust), akTUBHBIM (MEPBUYHBIA M BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Tonmynponumaemocts MmeMOpanbl. PaboTa HaTpuii-KaIneBOro Hacoca. DHJIOIHUTO3:
MAHOIUTO3, (aronuTos3. Jk301uTo3. Knertounas crenka. CTpykTypa ¥ QyHKIIAA
KJIETOYHOW CTEHKH pacTEHUM, TpUOOB.

[urornasma. [{urozons. Llutockener. Jpmwxkenue nutorazmbl. OpraHousl
kieTku. OTHOMEMOpaHHbIE OPraHOUIBI KIETKU: dHoIuIazmaTudeckas cetb (I11C),
anmapar [ompIKW, NH30COMBI, WX CTpoeHHWe U (yHKOHH. B3anmMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOUIOB KIETKH. CTpoeHHE TpaHyIIPHOTO PETHKYIyMA.
Mexanuzm nanpaenenus 6enxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maaxuii (arpaHyssipHbINA) SHI0TUIA3MATUHIECKUN PETUKYITYM.
CexperopHast pyukius annapata ['onbmku. Moouguxkayus benxoe 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame [ onvodcu. TpaHCHOPT BEIIECTB B
KJeTke. Bakyonu pacturenbHbIX KIeToK. Kiterounslii cok. Typrop.

[loslyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKH:  MHUTOXOHJPHUHU,  IUIACTHUJIBI.
IIpoucxoocoenue mumoxonoputi u niacmud. Cumoduozcenes (K.C. Mepeckosckuii,
JI. Mapeynuc). Ctpoenue u (pyHKIUM MUTOXOHApUM W TuiacTui. [lepBuuHbIe,
BTOPHYHBIC U CJIOKHBIE TUIACTUBI (POTOCHHTE3UPYIOIIMX dYKAPHOT. XJIOPOTUIACTHI,
XPOMOIIIACTHI, JJIEUKOMIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouasl kietku CtpoeHue W GyHKIUM HeMeMOpaHHBIX
OpraHOMJIOB KJICTKH. PuGocomsr. Ipomesrcymounvle Qunamenmul.
MukpodunameHTsl. Axkmunogvle MukpoguiamerHmol. MBIIIEYHBIE  KJIETKU.
Axmuno8vle KOMNOHeHmMbl HeMbluleuHblX Kiemok. Muxkpotpyoouku. Kietounsiii
neHTp. CTpoeHWE W JBIWKCHHE JKTYTHKOB H PECHHYEK. MUKpPOTpyOOUKH
nuToriasmMel. LlenTtpuons. benku, accoyuuposanHvle ¢ Mukpoghuiamenmamu u
Mukpompyboukamu. Momophvie benxku.

Anpo. O6omouka sapa, XpOMaTHH, KapuoIia3Ma, SAPHIIIKA, UX CTPOCHHUE H
byukuuu. SnepHbiii O0enkoBbId MaTpukc. [IpocTpaHCTBEHHOE pacIONOKEHUE
XpoMocoM B HHTephasHOM siape. Jdyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /J[uHamuka si0epHol 000104KU 6 Mmumo3se. foepHulil
mpaucnopm.

Knerounsle BrmtoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHOT
(pacTUTENnbHOM, )KUBOTHOM, TPUOHON).

JleMmoHCTpauuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumbr u cxembl: «CTpoeHHE 3YKApUOTHYECKON KieTkn», «CTpoeHue
XKUBOTHOW  KJIETKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUN», «Aapo», «CTpoeHne NpoKapruOTUUECKON KIIETKI.

OOopynioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTsl PacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOTIPETapaThl OaKTepUaIbHBIX KICTOK.

JlabopaTtopnass pabora «/3ydeHuE CTpPOCHHS KIETOK Pa3IUYHBIX
OpraHU3MOB.

IMpakTHuyeckasi padora «3yueHue CBONCTB KJIIETOUYHONH MEMOpPAHBD».

JlabopaTtopnass padora «lccinenoBaHue IUIa3sMOIM3a WU JEIJIA3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTuyeckas: padora «/3yueHne NIBUKEHUS IUTOIIA3Mbl B PACTUTEIbHBIX
KIIETKaX».

Tema 6. OOMeH BellecTB M NMpeBpPallleHNe JHEPTHH B KJIeTKe

AccUMHUIIALINS M AUCCUMMWIISIIUS — JIBE€ CTOPOHBI MeTaboan3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepoTpodHBIA. YdUacThe KHUCIOpOJa B OOMEHHBIX
nmporeccax. OJHepreTuueckoe oOecredeHre KIeTKU: mnpeBpanieHue ATO B
oOMeHHBbIX Tmporeccax. DdepMeHTaTUBHBIM XapakTep peakuuil KJIETOYHOIO
Metabonuzma. DepMeHThI, MX CTPOEHUE, CBOWCTBA M MEXAHWU3M JCHCTBUIL.
Kodepmentsl. OTinunst GepMEHTOB OT HEOPTraHUYECKUX KaTaiau3aTopoB. bemku-
aKTUBATOPHl U OEJIKU-UHTHOUTOPBL. 3aBHUCHUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peaKImii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OPraHUYECKHX BEIIECTB B KieTke. DOTOCHHTES.
AHOKcUuceHHbIll U OKCcuceHHbll omocunmes y oaxmepuii. Ceemocobuparoujue
nuUSMeHmyvl U NUSMEeHMbl PeakyuoHHo2o yermpa. Poip XJ10pomiacToB B MpoLecce
dotocunteza. CretoBas u TeMHOBas daszbl. Pomoodsixanue, Cs., Cs. u CAM-munsi
@pomocunmesa. lIponykTUBHOCTH oTOCHHTE3a. BriusHue pa3znuyHbix (akTOpoB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHUHTE3A.

XEMOCHHTES. Pa3znooOpazue OpPraHU3MOB-XEMOCUHTETHUKOB:
HUTpUGULKPYIOIIME OaKTepuu, >Kene300aKTepuu, CcepoOaKTepuH, BOJIOPOIHBIC
OakTepuu. 3HaUYCHUE XEMOCHUHTE3a.

AHadpoOHbIe opranu3Mbl. Buawsl Oposkenus. I[IpomykTel OposkeHHS W HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTETN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNnbHBIN 3TAM. [ TUKOIN3 — OECKUCIOPOHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
mpoiieccax Omosoruueckoro okucienus. [ukmmueckue peakiuu. OKUCIUTETHLHOE
dbochopunupoBanue. Inepeus memopanro2o epaouenma npomornos. Cunmes ATD:



paboma npomounnou ATD-cunmasel. [IpeumyiecTBa a3poOHOTO MyTH OOMEHa
BEIIECTB Iepel aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JleMoOHCTpanun

[Toptpetsr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHurensrapar, I1. Mutuen, I'. A. 3aBap3uH.

Tabnuibl U cxembl: «DoTOCUHTE3Y, «DHEpreTUYecKuil 00MeH», «bnocuHTes
oenkay, «Ctpoenue GpepMeHTa», «XEeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOTM, 00OpYAOBaHUE ISl TPUTOTOBICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnas paGora «/I3yueHue KaTaIUTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

JlabopaTropnasi padora «/3ydyeHue (QepMEHTATUBHOTO PpaCIICIIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIIETKAX).

JlabopaTtopnass pa6ora «CpaBHeHHe mporeccoB  (OTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakunn MatpuyHoro cuHtesa. [I[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKIIMIX

MaTPUYHOTO cuHTe3a. Peanuzaius HacnencTBeHHON nHdopmaiuu. ['eneTnyeckuii
KOJX, ero cpoucrBa. TpaHckpunius — marpuusbld cuHTe3 PHK. IIpmHmmmnen
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
Tpancnsanus u e€ stansl. Yuactue TpancnopTasix PHK B OnocunTese Genka.
VYcnoBus Ouocunte3a Oenka. KomupoBanwe amMuHOKHMCIOT. Poib pubocom B
OnocuHTe3e OerKa.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus TeHOMa y
MPOKApUOT U 3YKapuoOT. Perynsius akTUBHOCTHM T€HOB Yy NpokapuoT. ['mmortesa
onepona (®. XKako6, XK. MaHo). MoaexynsipHvie mexanuzmvl SKCNPeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pezynsiyuu pabomel 2enog. Perynsauns oOMEHHbBIX
IIPOLECCOB B KieTke. KieTounslii romeocTas.

Bupycel — HekieTouHbie (hOpMBbI JKU3HU U O0NHratHeie mapasutsl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KuzHeHubill YUK
JIHK-cooeporcawux eupycos, PHK-coodepoicawux eupycos, baxmepuogacos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasd.

BupycHurie 3a601eBanus yenoBeka, KUBOTHbBIX, pactenuii. CITN ][, COVID-19,
COITMAJIbHBIE U MEAUITUHCKHUE TIPOOJIEMBL.

buoungopmamuka: unmeepayus u ananuz b6orvuiux maccugos («bigdatay)
CMpPYKmMypHuIx buoiocudeckux oanHvix. Hanomexnonocuu 6 buonocuu u meouyune.
lIpoepammupyemvie pynxyuu 6earkos. Cnocodwvt 00cmasKu 1eKkapcms.



JleMoOHCTpanuu

[Toptpetsr: H. K. Konbros, /1. Y. IBaHOBCKUI.

Tabmumpst u cxembl: «buocunres Oemnkay, «l eHeTHUecKuil Kon», «Bupycen»,
«bakrepuodarm.

IIpakTnueckas padora «Co3ganue MOAEIHN BUPYCay.

Tema 8. JKuzHeHHBbIH HMKJI KJIETKH

Knerounsli 1ukia, ero mnepuoabl W peryisuusa. WMurtepdaza u mMutos.
Oco0OeHHOCTH TpolleccoB, MpoTekamlmux B uHTepdaze. [loAroToBka KIETKH K
nenenuto.  Ilpecunretudyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHM U
MOCTCUHTETUYECKUH (MPEMUTOTHICCKUIN ) TIEPHOIBI HHTEP(DA3HI.

Martpuunbin cunres JIHK — pemumkanwms. [Ipunnunsr pernmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, aAHTUIAPAJIJIEIBbHOCTD.
Mexann3m perukanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
Tenomepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KapuOTUIll. JIUIJIOWAHBIA U
rariouHbeli  HAaOboOpel  XpomocoM. ['oMonorumunsie xpomocombl. [lomoBeie
XPOMOCOMBL.

Henenue knetku — MuTo3. CTaiuy MUTO3a U MIPOUCXOIAIINE B HUX HPOLECCHI.
Tumer MuTo3a. KaprokuHes v TMTOKMHES. bHOIOrHYecKoe 3HaYEHNE MUATO3A.

Perynsuuss MUTOTHYECKOrO LMKIA KIETKH. [Iporpammmupyemas kieTouHas
ruoesp — anomnro3.

Knerounoe sanpo, XpoMocoMmbl, (yHKIMOHAJIbHAs TeHOMHUKA. Mexanuzmbl
npoaughepayuu, ougppepenyuposxu, cmapenus u eubeau xiemox. «l{ugpposas
KlemKka» — ououngopmamuyecxkue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpanun

Tabmuiel U cxeMbl: «KW3HEHHBIM IUKI KICTKW», «Murtos», «CTpoeHHe
xpoMmocom», «Permukanusa JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOIpenapatbl: « MUTO3 B KIETKax
KOpEIIKa JIYKa».

JlaGopaTopHas padora «3yueHne  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi pabora «HabmroneHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. Ctpoenne u pyHKIMH OPraHU3MOB

buonornueckoe pazHooOpasue OPTraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco00EHHOCTH CTPOCHUS U KU3HEEATSTLHOCTH OJHOKICTOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBIC T'PHUOBI, OJTHOKJICTOYHBIE BOJOPOCIH, APYTUe
npoTucThl. KoJlOHMaIbHbIE OPraHU3MBl.



B3auMocBsA3p 4YacTel MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHbl H
cucteMsl opraoB. OpraHnusM Kak exuHoe 1emnoe. I'omeocras.

Tkanu pacteHuid. TUMBI paCTUTEIBHBIX TKAHEH: 00pa30BaTelIbHAS, TOKPOBHAS,
IOPOBOJAIIAs, OCHOBHAs, MexaHuueckass. OCOOEHHOCTH CTpOEHMs, (QyHKUUN U
PaCIIOIOKEHUSA TKAaHEN B OPraHaxX PaCTCHUM.

TkaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KMBOTHBIX TKAHEW: JIHTEIIMAJIbHAL,
COEIMHUTENbHASA, MbllIeyHasi, HepBHass. OCOOEHHOCTH CTpOeHMs, (YHKUUN U
PaCIIOJIOKEHUS TKAHEH B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CHUCTEMBI OPTaHOB )KMBOTHBIX U 4esoBeKa. DyHKIINM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIli 1 BHYTpeHHUM ckeneT. CTpOEHUE U TUIIBI
COCAMHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBMOKEHHME  OJHOKIECTOYHBIX  OPraHU3MOB:
aMEO0OUHOE, JKTYTUKOBOE, PECHUYHOE. JIBU)KEHHE MHOTOKJIETOYHBIX PAaCTCHUIA:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MblleyHas cuctema. Pediiekc. CkeneTHble MBIl U UX padoTa.

IIntanue opranusmos. Ilornomenue Bobl, yIIIEKUCIOT0 Ta3a U MUHEPAIbHBIX
BEIIECTB  pacTeHWssMu.  [Iutanme  KHMBOTHBIX.  BHyTpumosoctHoe  u
BHYTPUKJIETOYHOE MHUIIEBapeHue. lIuTaHne NO3BOHOYHBIX XKMBOTHBIX. OTHensl
MUAILIEBAPUTENBHOTO TpakTa. [lnmeBaputensHble xenes3pl. [InmeBapuTenpHas
CUCTEMa YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pacrenuid. Jlpixanue uBOTHBIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe npixanue. /[prxaTenbHas NOBEPXHOCTD.
XKabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUS JETKUX MO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cUCTEMa dYeloBeKa. MeXaHW3M BEHTWIALMHU JETKUX Yy NTHL U
MIIeKonUTaromuX. Perymnsmus npixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BELIECTB y OPraHU3MOB. TPaHCIIOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHOCHass cuctema II03BOHOYHBIX JKMBOTHBIX U uyenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl W KpoBb. Kpyrm KpoBooOpamieHus. IBOIIOIHMOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOM CHCTEMBbI MO3BOHOYHBIX JKUBOTHBIX. Pabora
cepla v €€ perysisuus.

Brinenenue y opranu3mos. Beienenue y pacreHui. Beiaenenue y >)kUuBOTHBIX.
CokparutenbHple Bakyosd. Opransl BbleneHus. OuibTpanus, cexkpeuus u
oOpaTHOE BcachIBaHHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiaencHUs. CBs3b
IOJIOCTU TeJla C KPOBEHOCHOW W BBIJICIMTEIIBHOM CUCTEMaMHU. BreiaeneHue y



MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CTpoeHue u GyHKUHOHUPOBAHUE
Hedpona. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil ¥ IUCTHI MPOCTEHIITNX. 3alMTa Y MHOTOKJIETOYHBIX pacTeHuid. KyTukyna.
CpencTBa NacCUBHOM M XUMUYECKOU 3alIUThl. DUTOHIIHIBIL.

3almMTa y MHOTOKJIETOYHBIX MBOTHBIX. IIOKpOBBI M WX HPOHU3BOIHBIE.
3amura opranusma oT OosesHell. IMMyHHas cucrteMa uernoBeka. KiieTouHbli U
TYMOPaJIbHBIA HWMMYHHUTET. BpoXIEHHBIM M NPUOOPETEHHBIN crenuuaecKuii
UMMyHUTET. Teopust KiIoHanbHO-cenekTuBHOro mMmmyHurera (II. Dpmux, @. M.
bepuer, C. ToneraBa). BocnasiurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHUU CUCTEMHBIX 3a00JICBaHUH.

PasngpaxxuMocTs ®  peryisinMss y  OpraHusmoB. Pasgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaxuMocCTh U peryisnuus y paCTeHUMN.
PocrtoBble BemecTBa 1 UX 3HAYECHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENBI. JBOJIOLHUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHCTEMBI Y
KUBOTHBIX. OTHENbl TOJIOBHOTO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pedekTopHas 1yra. be3ycioBHbIE U YCIIOBHBIE PEQIIEKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAsS CUCTEMA JKUBOTHBIX WU YEJIOBEKA.
JKenes3pl S3HAOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleficTBHE TOPMOHOB. B3auMOCBS3b
HEPBHOU U 3HJIOKPUHHOM cucteM. ['unoramamo-runodusapHas cCuCTeMa.

JemMmoHCcTpanuu

[Toptper: U. I1. [TaBnos.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE
Bojopocin», «bakrepum», «lIpocrenmme», «OpraHbl IIBETKOBBIX PAaCTEHUIN»,
«CuctemMbl  OpPraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pactrenuit», «KopHeBble cuctemb», «CTpoeHue credisy,
«CTpoeHue JHMCTOBOW IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKENET YENOBEKa»,
«IIumeBapurenbHas  cucreMa», «KpoBeHocHass  cucrema», «/lpIxarenpHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpIieyHas CUCTEMAY,
«BblenurenpHas CcUCTEMa», «IHIOKpUHHAA cucTeMa», «CTpPOCHUE MBI,
« AMMyHHTETY, «Ku1eunomnonocTHeIe), «Cxema  muUTaHuUA ~ PACTEHUID,

«KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THUIPHI»,
«Ctpoenue mnaHapum», «BHyTpeHHee CcTpoeHHe I0XKAeBOro 4epms», «HepBHas
cucteMa poio», «HepBHas cucrema sarymkm», «HepBHas — cucrema
npecMbIkatomuxcs»,  «HepBHas  cuctema  nruny, «HepBHas — cucrema
MieKonuTaroux», «HepBHas cuctema yenoBeka», «Pediexcey.

OO6opyoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenaparbl OJIHOKJIETOYHBIX
OpraHU3MOB, MHKpOIIpenapaTbl TKaHEH, PaKOBHUHBI MOJUIIOCKOB, KOJUIEKLIMH



HACEKOMBIX, UTIJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUi, repOapuu
pacTeHMil pa3HbBIX OTHAEJIOB, BIAXHBIE TMpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMU OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YEJIOBEKa,
00opy0BaHuE JI IEMOHCTPALIMHM TOYBEHHOI'O U BO3AYIIHOTO MUTAHUS PACTEHHIA,
pacuieruieHus Kpaxmalia u OeJIKoB Moj AecTBUEM (hepMEHTOB, 000pYyI0BaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATEJIbHBIX JBUKEHUI, MOJIEIIM TOJIOBHOTO MO3Tra Pa3JIMYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTopHnasi padora «/3ydeHue opraHoB UBETKOBOT'O PACTEHUSD.

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrojioe (BKJIKOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IMOYKOBaHHE, CHOPYJISALUA,
(parmMeHTays, KIOHHPOBAHUE.

[TomoBoe pa3zmuoxkeHue. [lomoBele kieTku, wiM rametsl. Meno3. Craaun
meio3a. [loBegenue xpomocoM B Meito3e. KpoccunroBep. buonoruueckuii CMbICTT
MeHo3a W IIOJIOBOTO Iporecca. Melo3 M €ro MeCTO B JKU3HEHHOM LIHMKIIE
OpPraHHU3MOB.

[IpenzaponeimieBoe passurue. ['amerorenes y »KuBOTHBIX. 110J10BBIE KeETE3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmofnoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CHocoObl
OILUIOZOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WHauBryabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTUs — HayKa
0 Pa3BUTUU OPraHu3MoB. Mopghozenez — 00Ha u3 2nasHvIX NPoOIEM IMOPUOTIOLUM.
Konyenyuss mopgocenos u modenu mopgoeenesa. Cranuu >MOpUOTEHE3a
KUBOTHBIX (Ha mpumepe Jsrymku). Jpo6nenwe. Tumbl  apoGieHus.
Jlemepmunuposannoe u Hedepmunuposanmnoe oOpobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOIEHUS MIICKOMUTAIOIMMNX. 3apOJIbIIIEBbIE JIMCTKU
(ractpyssauust). 3akiaKka OpraHoB U TKaHEH U3 3apOJIbIIIEBBIX JUCTKOB. B3aumHoe
BIMSIHUE YacTel pa3BUBAIONIETOCS 3apojbliia (SMOpPHOHANbHAS UHIYKIIUA).
3aknmagka TIUIaHA CTPOCHUSI JKUBOTHOTO KaK  pe3yJbTaT HEePAPXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BnusHMe Ha HIMOpHOHATIBLHOE PA3BUTHUE PA3TMUHBIX
(aKTOPOB OKPYXKAIOIICH CPe/Ibl.

Poct u pasButue *uBOTHBIX. [locTomMOpuoHanbHBIA nepuon. Ilpsmoe u
Henpsimoe pas3BuTue. PaszButne ¢ Meramopdo3oM y O€CMO3BOHOYHBIX U
MTO3BOHOYHBIX JKUBOTHBIX. bHOJOrHyeckoe 3Ha4YeHWE NPSIMOrO W HENPSMOIO
pa3BUTHUSI, UX PACIPOCTpPaHEHUE B MpHUpOAE. THUIBI poCcTa >KUBOTHBIX. DaKTOPHI
pEryssiuu pocTa KUBOTHBIX U yenoBeka. CTaiuu MoCTIMOPHUOHANIBHOTO PA3BUTHUS



y )KMBOTHBIX U 4esioBeka. [lepuoapl oHTOreHe3a yenopeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IuKJIe pacTeHuid. OOpa3oBaHue Criop B mpolecce Meitos3a. ['lamerorenes
y pactenuii. OIIoA0TBOPEHHE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. J[BoiiHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3Mbl peryiasiiii OHTOT€HE3a Y PACTCHUHN U KUBOTHBIX.

JdemMoHcTpauuu

[Toptpetsl: C. I'. Hapamun, X. [IIneman.

Tabmuubr u cxeMbl: «BereratuBHoe pasMHOXeHUE», «THIBI Oecmosioro
pasMHOXEHUA», «Pa3zMHOXEHHE XJITaMUAOMOHAIb», «Pa3MHOXXEHHE 3BIJIEHBI»,
«Pa3zmHoxkeHue tuape», «Menos», «Xpomocomely, «l'ametorenesy», «CtpoeHue
SAMIEKIIETKH U crepMaro3ousia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsimoe u
HenpsiMoe pasButue», «PaszButhe wmaiickoro xyka», «Pa3zButue capaHumy,
«Pa3Butne mArymkw», «/IBOMHOE OIUIONOTBOPEHHE Yy IIBETKOBBIX DPACTCHUI,
«CtpoeHne ceMsiH OJHOJOIbHBIX U JBYJOJbHBIX PACTEHUI», «KU3HEHHBIN IUKII
MOPCKOM KaIycTbl», <« KW3HEHHbIN TUKI MXay, « KU3HEHHBIA UK MAIIOPOTHUKA,
«KM3HEHHBIN [IUKII COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SUIEKIETOK |
CIIEpMAaTO30UI0B, MOAENb «L UK pa3BUTHS JATYIIKA.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUS MOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKponpenaparax».

IIpakTnueckass padora «BbisBIEHHE NPU3HAKOB CXOJACTBA 3apOJbILIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOKEHUSA BBICHIAX
pacTeHUN.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M W3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBIIEHUS U pa3BUTHUS TEHETUKHU Kak Hayku. PaboTel I'. Menpens,
I'. ne ®pusa, T. Moprana. Posib OT€UECTBEHHBIX YUYEHBIX B Pa3BUTUU I'€HETHKHU.
Pa6oter H. K. KonsrioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kaprieuenko,
10. A. ®dunmmnaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUleIbHBIC TEHbI, ATbTEPHATHUBHBIC TPU3HAKH, JTOMHUHAHTHBIM M PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TEHOTHUI, (DEHOTHUII.
OcCHOBHBIE ~ METOJbI ~ TEHETUKH: THOPUAOJOTUYECKUM,  IIUTOJOTHYECCKUH,
MOJIEKYJIIPHO-TEHETUYECKUM.

JemoHCcTpanuu



[Toptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. H.
BaBunos, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuubl u cxembl: «MeToibl reHeTUKIY, «CXeMbl CKPEIIIUBAHUSD.

Jlabopatopnass paGora «Jlpozoduna Kak OOBEKT TE€HETHUUYECKHX

HUCCICIOBAaHUI.
Tema 12. 3aKoHOMEPHOCTH HAC/IEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKOH

eAMHO00pa3usl rMOpHUIOB NMepBOro nokoJieHud. IlpaBmino nomuaupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacUIeIUIeHUs MpU3HAKOB. L{UTOmornueckre OCHOBBI
MOHOTHOPUIHOTO CKpeluBanus. [ unore3a 4ucToTh raMer.

AHanuzupyoniee ckpeumpanue. [[poMexyTouHbI XapakTep HACIEIOBaHUS.
Pacmieruienne npu3HakoB Mpy HEMOJIHOM JOMUHHUPOBAHKH.

JuruOpuaHoe ckpemmBanue. TpeTtnil 3akoH MeHaens — 3aKOH HE3aBUCUMOT0
HaclieI0BaHUsI TPU3HAKOB. [{uToNOrnYeckre OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUSI.

CueruieHHoe HaclienoBanue npusHakoB. Pabotel T. Moprana. CrensieHHoe
HACJICIOBAHUE T'€HOB, HApyUICHHUE CLEIUIEHUS MEXAY T'eHaMu. XPpOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

I'eneTnka nosra. XpoMOCOMHBIN MEXaHHU3M ONPEACIICHUS 1T01a. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBINM M reTeporaMeTHbId moji. ['eHeTnueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CHETUIEHHBIX C ITOJIOM.

I'eHoTun kak uenoctHas cucrema. [imeroTponus — MHOKECTBEHHOE JECUCTBUE
resa. MHOXECTBEHHBIM auienn3M. B3auMonencTBue HeayuIeNIbHBIX TI'E€HOB.
Komnnemenraprnocts. Onncras. [lonmumepus.

['eHeTHYECKUI KOHTPOJIb Pa3BUTHSI PACTEHUN, ’KUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3UOJIOTHYECKUX  TPOIIECCOB, TOBEACHUS UM  KOTHUTUBHBIX  (DYHKIUH.
['eneTndeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35SUH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHdeckrne acmeKThl KOHTPOJIS U
W3MEHEHHUS HACJIEACTBEHHOW MH(GOPMAIIMU B TOKOJICHUSX KJIETOK U OPTaHU3MOB.

JemMmoHCcTpanuu

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

Tabnuubl u cxemsl: «IlepBblil 1 BTOpo# 3akoHbl Menaens», « Tpetuii 3akoH
Mennens», «AHanu3upyroliee cKpenmBanuey, «HemnomHoe TOMUHHpPOBAHUEY,
«CrernieHHoe HacleJOBaHUE MPHU3HAKOB Yy apo3oduiby, «['eHeTnka monay,
«Kapuotunn uenoBeka», «Kapuwortun gpozodwmiby, «Kapuotunm nTHIBD,
«MHOXECTBECHHBIN aJIeIu3My, «B3aumMoiercTBHUE TSHOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMd 3aKOHOB  €IMHOOOpaswHs
rUOpUIOB TIEPBOTO TOKOJCHUS W PACHICTUICHUS TMPU3HAKOB, MOJEIb IS
JEMOHCTpAllUA 3aKOHA HE3aBUCHMOTO HACJIEIOBAHUS IPU3HAKOB, MOJAENb JIS



JEMOHCTpAllUA CUEIUIEHHOTO HACJIEIOBAHMS IPU3HAKOB, CBETOBOM MMKPOCKOI,
MUKponpenapar: «Jpo3odumnay.

IIpakTnyeckas padora «l3ydyeHue pe3yabTaTOB  MOHOTMOPHUIHOTO
CKpEUIUBaHUA Y IPO30(DUITBD».

IIpakTnueckass  pabGora  «/3ydyeHue  pe3ydbTaTOB  JUTHOPHUIAHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotMna u cpeapl npu  (popmupoBaHMHM (PeHOTHIIA.
N3MeHnunBOCTh TNpr3HakoB. KauecTBEHHBIE M KOJIMYECTBEHHBIE MPU3HAKUA. BB
M3MEHUYMBOCTH: HEHACJIEACTBECHHAS U HACIICICTBCHHAS.

MonudukanuonHas u3MeHUYMBOCTh. Poib cpeasl B (pOpMUpPOBAHUU
MOIU(PUKAIMOHHON M3MeHunBocTH. HopMma peakiuu npusHaka. BapuannoHHbIN
psan u BapuanuonHas kpuBasi (B. Horanncen). CpoiicTBa Moau(UKAITMOHHON
W3MEHYHUBOCTH.

['eHoTHIIMYECKAst U3MEHYMBOCTh. CBOKCTBA T€EHOTUITMYECKON N3MEHUNBOCTH.
Bupl reHOTUIIMYECKOM M3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHASI.

KomOuHaTuBHas M3MEHYMBOCTH. Mei03 W MOJIOBOM MpPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJIh KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax OJHOTO BUIA.

MyTanmoHHass HM3MEHYMBOCTh. BHIbl MyTanuii: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE MW  WHAYUMPOBAaHHbIC MyTaluW. SnepHbie U
quToIIa3MaTuyeckue myranuu. CoMaTUYeCKUE U TMOJOBble MyTauuu. [IpuunHbI
BO3HMKHOBEHUs MyTauuid. MyTrareHel W WX BJIUMSHUE HAa OpPraHU3MBIL.
3aKOHOMEPHOCTA MYTAIMOHHOTO TIPOIECCAa. 3aKOH TOMOJIOTMYECKHUX PSJI0B B
HacneacTBeHHOW u3MenunBoct (H.M. BaBunon). BHesnepHas M3MEHYMBOCThH U
HACJICACTBEHHOCT.

OnueceHemuxa U OSNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUx @Qakmopos 6
Hac1e008aHuU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JemMmoHCTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. V1. BaBunos.

Tabmuupl w  cxembl: «Buubl  u3MeHUMBOCTHY, «MoaudpuKaMoHHAS
U3MECHYHBOCTDY, «KomOuHaTuBHas W3MECHYUBOCTEY, «Metio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl MyTaruity.

O6opynoBaHue: *KUBbIE U TepOapHBIC IK3EMIUIIPH KOMHATHBIX PAcCTCHUM,
pucyHku (potorpadun) KUBOTHBIX C PA3TUYHBIMUA BUJIAMUA U3MEHYNBOCTH.

JlaGopaTtopnas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON W3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psna U
BAPUALIMOHHOU KPUBON».



IIpakTuyeckas padora «Myrtanuu y aApo3oduiibl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKA YeI0BEKA

Kapuotun uyenoBeka. MexayHapoaHas nporpaMMa HMCCIEAOBaHUS Te€HOMa
yenoBeKka. MeTonbpl  M3y4eHUs ~[EHETMKM  4YEJIOBEKAa: TI'€HEalOrMYEeCKUi,
OJIM3HEIIOBBIH, LATOT€HETUYECKHIA, MONYJIALIMOHHO-CTaTUCTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKUM. CoBpemeHHOE ONpEIEIICHHE TEHOTHUIIA!
IMOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHIUPOBAHUE, B TOM YHCJIE C MOMOUIIBIO
[TI[P-ananu3a. HacrnencTtBeHHbie 3a001eBaHus yeloBeKa. | eHHbIC 1 XPOMOCOMHBIE
Oonie3HM uYeloBeKa. boNe3HW ¢ HACIEICTBEHHOW MPEAPACIIONOKEHHOCTBIO.
3HaueHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICUEHUH T€HETUYECKHUX
3a0o0eBaHU 4YenoBeKa. MeauKOo-TeHETHUYeCKOoe KOHCYIbTHpOoBaHHE. CTBOJIOBBIC
KJIeTKU. [IoHsATHE «TEHETUYECKOTO Tpy3a». ITUUECKHE ACHEKThl MUCCICIOBAHUN B
00J1acTH pelaKTUPOBaHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TMOBBIIMICHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3ruecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpysKaroliel cpenl. ['eHeTnueckas
IIPEIPACIIONIOKEHHOCTD YEJI0BEKA K NAaTOJIOTUSIM.

JleMoHCTpanun

Tabnuuel 1 cxembl: «Kapuotun uyenoBekay, «MeToabl U3ydeHUS T€HETUKHU
yesoBekay, «I'eHeTnyeckue 3a00JIeBaHUsI YETOBEKay.

IIpakTnueckas padora «CocTaBiaeHUE U aHATIU3 POJIOCIOBHOIN.

Tema 15. Cesiekuusi OpraHu3mMoB

JloMecTukanus u ceieKuus. 3apOoxKIACHUE CENEKIIUN U TOMECTUKALINU. Y UCHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOT0oOpasusi KyJIbTYPHBIX
pactenuid. PoJib ceieknm B CO3/1aHUM COPTOB PACTEHUHN U OPOJT KUBOTHBIX. COPT,
nopoJia, TaMM. 3aKOH TOMOJIOTUYECKUX PSAAOB B HACIEACTBEHHON M3MEHYMBOCTU
H. W. BaBumnosa, ero 3HaueHue Jjis CEICKITMOHHON pabOTHI.

Metonbl ceneKuMOHHOM paboThl. McKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUTY JIbHBIM. OTamnsl KOMOWHAIIMOHHOM CEJICKIIUU. HcneiTanue
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TOMOIIBIO OIICHKU
(eHOoTHINA MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMoulsio ananu3a JIHK.

HckyccTBeHHBIH ~ MyTareHe3 KaK  METOJ  CEJeKUMOHHOW  paloThl.
PannanuoHHbIl 1 XUMUYECKUNA MyTareHe3 Kak MCTOYHHUK MyTaluud y KyJIbTYPHBIX
dbopm opranu3mMoB. Vcrmosib30BaHHE TEHOMHOTO pPEIAKTHUPOBAHUS U METOJIOB
pexkoMOuHanTHBIX JIHK 11t momydeHus uCX0THOTO MaTepurana sl CEeJIeKIIUU.

[Tonyuenue MTOJIUILJIOUOB. BrytpuBuaosas rUOpUAN3AITHSI.
brmuskoponcTBenHoe  ckpemmBanue, —wid  uHOpwamHr.  HepomctBennoe
CKpeIllUBaHue, Wi ayTOpuauHr. ['eTrepo3uc u ero npuuuHbl. Mcnonab3oBaHue
rereposuca B cenekuuu. Otmanénnas rubpunuzarus. [Ipeononenne Oecruionus



MEXBUJIOBBIX THOPUIOB. JOCTHKEHUS CENEKIIMU PACTEHUIN U KUBOTHBIX. «3enénast
DesoioyuUsy.

CoxpaHeHre U U3y4eHUE TeHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUHN U UX
JTUKUX POJUYEH JJIsl CO3[IaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHeMmudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHVIX U  NPOMbBICTIOBbIX  JCUBOMHBLIX 6 Yeadax YVIAVYUleHUs
CYyUecmeyowux U co30aHusi HO8blX NOpOO0, JUHUU U KPOCCO8, 8 MOM HYucjle C
npUMeHeHUeM COBPEMEHHBIX MeMO008 HAYYHBIX UCCIe008aHUL, NepedosblX uoel U
NepCcneKmuBHbIX MexHOoI02U.

JleMoHcTpaLuK

[Toptpersl: H. M. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabnuibl 1 cxeMbl: «LIeHTpbI TPOUCXOXKIEHUS 1 MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACJIEACTBEHHOM M3MEHUYMBOCTH,
«Metojsl cenexiuny, «OTnanéunas rudbpuanzanus», «KMyTareHesy.

JlabopaTopHasi padora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUI U IOPOJ
JOMAITHUX KUBOTHBIX).

JlaGoparopHasi padora «/3yueHne METOAOB CEIEKIIUNA PACTCHUIN.

IIpakTnuyeckas padora «IIpuBuBKa pacTeHnD».

IKekypeusi «OCHOBHBIE METOABI M JOCTHIKEHHUSI CEJIEKUMU PACTCHUN U
KUBOTHBIX (Ha CEJICKIIHOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SMCTBO, B J1abOpaTopuio
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. BUOTEeXHOJIOTHSI U CHHTETHYECKAsI 0MOJIOTUsI

OOBEKTHI, HCHOJb3yeMble B OHMOTEXHOJIOTHH, — KIETOYHBbIE M TKAHEBBIC
KYJbTYpPBIL, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIEOOTIEUeHUE, TOJYyYEHHUE KHUCJIOMOJIOYHBIX MPOAYKTOB,
BUHOZAenne. Mukpoouonornyeckuii cuHte3. OOBEKTbl MHUKPOOMOJOTHYECKHUX
TexHosiorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMH M MHCTPYMEHTOB LIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€HOMOB C LIEJIBIO MOJIYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalnX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKUE TTYTH.

Knerounass unxkeHepus. MeToapl KynbTypbl KJIETOK M TKaHEW PaCTECHUU U
KUBOTHBIX. KpmoOGanku. Comaruyeckas THOpUAM3AUS W COMATUYECKUM
sMOpuorenes. lcronap3oBaHWE TaruIOWI0B B CeJICKIUU pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKIOHATIbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PeKoHCTpyKIus
SMIEKIIETOK U KJIOHUPOBAHUE >KMUBOTHBIX. METOA TpaHCIJIAaHTALUK SAJIep KJIETOK.



Texnonozuu 0300posreHuUs, KyITbmMUSUpo8aHus U MUKPOKIOHATLHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TE€HHasg HWHKEHepHs. VICKyCCTBEHHBIM CHHTE3 TI'€Ha |
koHcTpyupoBaHue pekoMOnHaHTHBIX [IHK. Cozodanue mpanceennvix opeanuzmos.
JlocTHKEHNS ¥ TEPCIEKTUBBI XPOMOCOMHOM M FT€HHON NHKEHEPUH. DKOJIOTHYECKHE
Y ATUYECKHUE POOJIEMbl TEHHOW NHKEHEPHUH.

Menuuuackue 6unorexHojoruu. IloctreHomHuas nudposas meauiuna. [11P-
AUarHocTuka. MeTaOOJOMHBIM aHajau3, TEHOLIEHTPUYECKHM aHadu3 IpoTeoMa
YeJI0BEeKa JUIsl OLEHKH COCTOSHHS €ro 310poBbi. lcmonb3oBaHME CTBOJIOBBIX
kierok. TapretHas Tepanuss paka. 3D-OuomnxeHepus sl pa3pabOTKH
(yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHUSA KOMIUIEKCHBIX
TKaHEH COYETAaHUEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTUHIra M ckaddonauHra
JUIS PELLICHUS 3a/1a4 [IEpCOHATU3UPOBAHHON MEIUIHBI.

Co3naHue BEKTOPHBIX BAaKIMH C 1EJIbI0 OOECTeUYeHUs] KOMOWHUPOBAHHOU
3amuThl OT BO3Oyauteneir OPBU, ycTaHOBIEHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢yukimonupoBanus PHK-cogepxamux BUpYCOB, BBI3BIBAIOIIMX OCO0O OMNAacHbBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabnuup! u cxemsl: «Vcnosb30BaHE MUKPOOPTAHU3MOB B TPOMBIIIUIEHHOM
MIPOMU3BOJCTBEY, «KileTounas nHxkenepus», «['eHHass HHKEHEPUD.

JlaGopaTopnas padora «/3yueHre 00beKTOB OMOTEXHOIOTUNY.

IIpakTnueckas padora «llomyyeHne MOTOYHOKHUCIBIX POAYKTOBY.

IKCKypceust «bUOTEXHONOTHS — BaKHEWIAs MPOU3BOAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBuTHE IBOJIONMUOHHBIX MPeEACTABJICHUH B
OuoJiornu

OpomononHas Teopust Y. JlapBuHa. IIpeanochblik BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBroKyIye CUIIbl HBOTIONMH BUIOB 110 Y. JlapBUHY (BBICOKAsi HHTEHCUBHOCTD
pPa3MHOXXEHUS  OPraHU3MOB, HACJIEACTBEHHas M3MEHYMBOCTh, OOpbOa 3a
CYIIIECTBOBAHKE, €CTECTBCHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunTteTnueckoir Tteopun dBosonmu  (CTD). HelTpanbhas
teopust dBomtonMu. CoBpeMeHHas dBONIOIMOHHAS  Owojorusa. 3HAYCHUE
HBOJTFOITMOHHOM TEOpUH B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHCTpanuu



[Toptpetsl: Apucrorens, K. Jlunueit, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. lapBun, C. C. UerBepukos, U. . HImansraysen, k. Xonaenn, /. K.
benses.

Tabmust u cxembl: «Cructema xuBoi npupoasl (1o K. Jlunuero)y, «Jlectauia
KUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (HopMUPOBAHUS TPUCTIOCOOTCHUN Y
pacTeHul u KuBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y.
HNapBuna», «Haxonku Y. JlapBuHay, «®Popmbl OOpbOBI 3a CYIIECTBOBaHHUE,
«ITopoasl romy6eit», «MHorooOpasue KynbTypHbIX (popm kamycTeD», «Ilopomb
JOMaITHUX >KUBOTHBIX», «Cxema o0Opa3oBaHus HOBBIX BuAOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS ABWXKYIIUX CHJI 3BOJIOLMHN», «OCHOBHBIE TMOJOXKECHHS
CUHTETUYECKON TEOPUU IBOJIFOLII.

Tema 2. MUKPO3BOJIIOLMSA U €€ pe3yIbTaThl

[Tonynsuust Kak 3jeMEHTapHas eIUHHIA 3BOJIIOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 Ppa3HOOOpa3us M CTPYKTypbl mnonyisauuid. M3menenue
reHooHJla TOMYJSLUMU KAaK D3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. Baitn6epra.

OnemeHTapHble (DAKTOPBI (IBIKYIIME CHIIBI) SBOJIOUUUA. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHuMBOCTh. [JIpeiip reHoB —  ciydaliHble
HEHAIpaBJICHHbIC U3MEHEHUS YacTOT ajuieseil B momyssiusax. I¢hdeKT ocHoBaTesl.
Appexm bymuinounoeo copaviuika. CHUdMCEHUE 2eHEeMUYECKO20 pPA3HO00pa3usl:
npuyunsl u cieocmsusi. llposenenue sgpghekma opeticha 2enos 6 6ONLUUX U MATILIX

NONYJAYUSIX. Murpanumu. N3onsauns MTOITYJISLIUI: reorpagudeckas
(mpocTpaHcTBeHHAas1), Ouonorudeckas (penpoayKTHUBHAS).
EctecTBeHHbIl 0TOOp — Hampasistommi ¢aktop 3Boionuu. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHM, CTaOWIM3UPYIOUIMM,  pa3pbIBAIOMINN
(mu3pynTuBHbIi). IlonoBoit 0TOOpP. BO3HUKHOBEHHE W 3BONIOLUS COLMAIBLHOTO
MOBE/ICHUS KUBOTHBIX.

[Tpucnoco0aeHHOCT,  OPraHU3MOB  KaK  Pe3yJabTaT  MHUKPOIBOIIOLUH.
Bo3HukHOBeHHE pUCcocobieHuH y opraHu3MoB. ApoMop(]o3bl U HIMOa AN Tal[|H.
[Tpumepsl mprUcnoCcOOIeHHU Y OpraHu3MOB: MOPQoIOTHYEcKHe, (PU3NOJIOTHUECKHE,
OnoxuMuyeckue, mnoBeAeHYeckne. OTHOCUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpPraHHU3MOB.

Bun, ero xpurepum u crpykTypa. BumooOpasoBaHue kak pe3yibTar
MUKpOIBONIOIMU. M3omsimus — ximrodeBoit paktop BumooOpazoBanus. [yt u
CIIOCOOBI BUJ1000pa30BaHMUS: aJUIONaTPUUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOe  (3IKOJOTUYECKOE), «MTHOBEHHOE (monunouU3aIMs,
ruOpuanzanus). JJuTeIbHOCTh 3BOTIOIMOHHBIX TPOLECCOB.

MexaHu3mbl opMUpPOBaHUS OUOJIOTHYECKOTO pa3HOOOpa3usl.



Posb 3BOSTIOLIMOHHOM OMOIOTHY B pa3pabOoTKe HAYYHBIX METOJI0B COXPAaHEHUS
O6ropazHoobOpasusi. MHUKPOIBOJIIONKS U KOIBOJIOLUHUS IMAPA3UTOB M HMX XO3S5EB.
MexaHu3mbl (GOPMUPOBAHHS YCTOWYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C
HEW.

JdeMoHcTpauuu

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

Tabmuplt u cxembl: «MyTanmoHHAass W3MEHYMBOCTHY», «llomynsunoHHas
CTpYKTypa Buaa», «Cxema nposiBiieHus: 3akoHa Xapau—BaitnOepra», «/IBmwxymiue
CHJIBI 3BOJIIOIUIY, «DKOJOTUYECKass M30JSAIUS MOMYyIAUUNA CeBaHCKOM (opemmy,
«I"eorpaduueckast U30ISAIMS TUCTBEHHUIIBI CHOUPCKOM U JINCTBEHHUIIBI JAYPCKO»,
«ITomynsiIMOHHBIE BOJIHBI YMCJIEHHOCTU XWIIHUKOB M KEpTB», «CxeMa IelcTBUS
€CTECTBEHHOT0 0TOOpa», «PopMbl GOpPHOBI 3a CylecTBOBaHUE», « HAyCTpHaIbHBIN
MenaHusM», «oKuBple — Wckomaemble»,  «lIOKpOBHTENBCTBEHHass  OKpacka
KUBOTHBIX», «[lpeagynpexnaronias oOkKpacka >KUBOTHBIX», «DU3HOIOTUYECKUE
agantaiuny, <«lIprucnocoOIeHHOCTh OpPraHu3MOB M €€ OTHOCHTEIIbBHOCTBY,
«Kputepuu Buna», « Buabl-aBoitHukmn», «CTpyKTypa BUjia B Ipupoe», «Crocoobl
BU000pazoBaHus», «I'eorpaduyeckoe BunooOpazoBaHue TPEX BUIOB JaH bILICH»,
«DKOJIOTUYECKOE BHJI000pa30BaHUE BUJOB CHUHHUL», «llomumuionabl pacTeHui»,
«KamycTHo-peaeuHbIi THOpUI.

OobopynoBanue: repOapuu pacTEHUH, KOJUIEKIIUU HACEKOMBIX, Uy4ea MTULl U
3Bepel ¢ MpuMEpaMU pa3IMyuHbIX IPUCIIOCOOICHUH, Uydesia ITULL U 3Bepel pa3HbIX
BUJIOB, TepOapuuM pacTeHU OJU3KUX BHUIOB, OOpPA30BABIIMUXCA Pa3IMUYHBIMU
Croco0amH.

JlabopaTopHasi padota «BpisBieHHE U3MEHYMBOCTH Y OCOOEH OJTHOTO BUJIA.

JlaGopaTopHasi padota «IIpucnocobieHust OpraHu3MOB U KX OTHOCUTEIbHAS
11E7IE€CO00PA3ZHOCTHY.

Jlabopatopuasi pabdora «CpaBHeHHE BHJOB 1O MOP(HOIOTHIECKOMY
KPUTEPUION.

Tema 3. Makpo3BoJIOLMS U €€ pe3yJabTaThl

Metonbl  HM3ydeHHs MakpolsBosrouu. [lameoHTONMOrMYecKHe  MEeTOMbl
u3ydyeHus oHBomouud. Ilepexomnsie ¢GopMbl U (QUIOTEHETUYECKUE  PSAIbI
OpPraHHU3MOB.

buoreorpapuyeckue meTonbl u3yudeHus sBosiouuu. CpaBHeHue (Iopel U
dbayHbl MaTepUKOB U OCTpPOBOB. buoreorpaduyeckue obmactu 3emun. Bumisi-
SHAEMUKHU U PEIIUKTHI.

OMOpHOJIOTMYECKUE U CPaBHUTEIBLHO-MOP(HOJIOrHYECKUE METOAbl U3yUYeHUs
BOMIOLMU. ['€HeTHYeCKue MEXaHW3Mbl 3BOJIIOLIMM OHTOTEHE3a M IOSBIECHUS
SBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHBI.
PyaumenTtapHble  Oopranbl M araBu3Mbl.  MOJIEKYISIPHO-T€HETUUYECKUE,



OMOXMMHUYECKHE U MAaTEMATUYECKHE METOIbI U3yUeHHUs IBOJTOLUU. ['OMOI0TrnYHbIE
reHbl. COBpEMEHHBIE METO/Ibl TOCTPOCHUS (PUITOTEHETUYECKUX JIE€PEBHEB.

XPpOMOCOMHBIE MyTallX U 3BOJIIOLIHS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) IBOJIOUUU. [IpuHyun cmenvl GyHKYuU.
HeoOpatumocTs 3BooLMHU. AJanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLUU.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, @. Mrosiep, 3. ['ekkeb.

Tabmumpl 1 cxembl: «DUITOTEHETUYECKUN PAJ JIOMIATIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Crerouedanby,  «Punnodurey,  «CemeHHbIE
nanopoTHukn», «buoreorpaduueckne 30HbI 3eMian», «/lpeild) KOHTHHEHTOBY,
«Penmuktby, «HauanbHble CTaaud SMOPHOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTUYHbIE OpraHe», «PyIuMEHTBI»,
«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHI 4YEJNIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIlpaBJIEHUS IBOIIOLUNY, «O0IIMe 3aKOHOMEPHOCTH IBOJIIOLIUNY.

OO6opynoBaHue: KOJUJIGKIIMU, TrepOapuu, MYJSKHM HCKOMAEMBIX OCTaTKOB
OpPraHu3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKI[UY HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU HA 3emJie

HayuyHbple TUMOTE3bl NPOUCXOXKACHUSA >KM3HM Ha 3emie. AOHOreHe3 u
nancriepmusi. JloHaydHble TPEICTABICHUS O 3aPOXKICHUU KU3HU (KpPEarlMOHHU3M).
['unore3a NOCTOSIHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepkeHue onsitaMu .
Penu, JI. Cnannanmanu, JI. [Tactepa. [IpoucxoxkaeHue ®u3HA U aCTPOOUOIIOTHS.

OcHOBHEIE 3TaIbI HEOPraHUYECKOU 9BOJIIOIMH. [InanerapHas
(reosiornyueckasl) dBOJIOINMA. XHMHYECKas OdBOJIOIMSI. AOWOTEHHBIM CHHTE3
OpraHnYecKux BemecTB n3 Heopranudeckux. Omeir C. Mwumepa u I'. HOpwu.
O6pazoBanue noauMepoB n3 MoHoMepoB. KoanepBaTHas runore3a A. . Onapuna,
runore3a mnepBuyHoro OynboHa JIx. XonngeiliHa, reHeruyeckas rumore3a .
Ménnepa. Pubo3umbl (T. Yex) u rumore3a «vupa PHK» VY. T'unGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn 1 meToasl €€ n3ydueHus. Fickomnaemple opraHnuecKkre OCTaTKH.
['eoxponosnorus u e€ meroabl. OTHOCUTENbHAs M a0OCOJIOTHAS T'€OXPOHOJIOTHS.
I'eoxpoHONOrMYecKas nIKajaa: 0Hbl, 3pbl, IEPUOJBI, OXH.

Havanenpie 3Tanmbl opraHuyeckou sBostonuu. l[losiBieHne u 3BOIOLMSA
NEPBBIX KJIETOK. DBOMIOLUA MeTaboian3Ma. BO3HMKHOBEHHE NEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKM KaK aHaJioT TIEPBBIX Ha 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapUOTHI.



[Ipoucxoxaenue 3ykapuoT (CUMOMOreHe3). IBOMIOIMOHHOE MTPOUCXO0XKICHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHMKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcCHOBHBIC ATallbl BOJIONHUU BBICIINX pacTeHUil. OCHOBHBIE apOMOP(O3bI
pactenuii. Bpixony pacremunt Ha cymy. llosBieHue CHOpPOBBIX pAacTeHUM H
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXOKIeHHE IBETKOBBIX
pacTEHUM.

OCHOBHBIE 3Tallbl 3BOJIIOIHMHA >KUBOTHOTO MHUpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. BeHnickas ¢ayna. KeMOpuiickuid B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIC. JKU3Hb B BOJE. DBOIIOLHUS TO3BOHOUHBIX.
[Ipoucxoxnenne ambubuii u pentunuil. [IponcxokaeHUE MICKONUTAIONIUX U
ntul. [lpunnun ximrodeBoro apomopdosa. OcBoeHHe OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne Xu3HM Ha 3emMie IO dpaM U IEpUOJAM: apXeu, MPOTEPO30M,
nangeo3om, Me3030H, KaiiHo301. O0111ast XapaKTEepUCTHUKA KJIUMaTa U re0JIOTHYECKUX
npouieccoB. [losiBeHue U paciBeT XapaKTePHBIX OPTaHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCIJIOBUS U BIIMSHUE HA ra30BbIi COCTaB aTMOC(]EpHI.

MaccoBbie BBIMUPAHHUSI — 3KOJIOTHYECKHE KPU3UCHI MpOoUUIoro. [IpuuuHel u
CIEACTBUSL MAacCOBBIX BBIMHpPAaHHMU. COBPEMEHHBIM HKOJOTHYECKHUA KPHU3HC, €TO
ocobenHoctH. [Ipobiema coxpaneHus 6mopazHooOpas3usi Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuyeckoro Mmupa. [IpunHnmnsl kiaccuduxanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPTraHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [Tactep, U. 1. Meunukos, A. W.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema onbita @. Peauy, «Cxema onbita JI. [Tactepa no
W3YUYCHUIO CaMo3apoxacHus ku3Hm», «Cxema ombita C. Muiepa, I'. Opu»,
«JTanpl  HEOPraHWUYECKOW  HBOMIOLUW»,  «[ €OXpOHONOrMYECcKas  IIKaJay,
«HauanpHble dTanbl OpraHuYecKo 3BOIONUNY», «CxeMa o0pa3oBaHUS DYKapHOT
nyréM cumOuoreneza», «Cucrema XUBOW NpUpoasDy, «CTpoeHHE BUpPYCay,
«Apomopdo3el  pactenuity, «PunnoPuThH», «OIHOKIETOUYHBIE BOJOPOCINY,
«MHoroknerounsie Bopopocian», «Mxwm», «llanoporHukm», «l'omocemeHHbIe
pacteHus», « Opranbl IBETKOBBIX PACTEHHI», «CXeMa pa3BUTHSI dKUBOTHOTO MUPay,
«ApomMopdo3bl KUBOTHBIXY, «IIpocTeitmme», «Kumeunononoctusie», «Ilnockue
yepBu», «UneHucronorue», «PbuiOb», «3emMHOBOIHBIEY, «IIpecMbIKarouecs,
«IItnupy, «Mitekonurarommuey, «Pa3BuTue )KU3HU B apXeUCcKou 3pey», «Pa3putue
KA3HU B IMPOTEPO3OMCKOU 13pey, «Pa3BuTme KU3HM B NAICO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM dpe», «Pa3BuTre KNU3HU B KaWHO30MCKOU 3pey,
«CoBpeMeHHast CUCTEMa OPTAHUYECKOT0 MUPAY.



O6opynoBanue: repbapuy pacTeHU pa3IMYHBIX OTAEJIOB, KOJUICKIUU
HAaCEKOMBIX, BIJIAYKHBIEC IIPENapaThl )KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIUN
UTJI0KOXKUX, CKEJIEThI TO3BOHOYHBIX JKMBOTHBIX, UyUesa NTHUI] U 3BEPEid, KOJIIEKIIUU
OKaMEHEJIOCTEH, TIOJIE3HBIX MCKOMAEMBIX, MYJSKA OpPraHMYECKUX OCTATKOB
OpraHU3MOB.

BupryanbHas 1aboparopHasi padora «MoaenupoBaHue onbIToB Musiepa—
KOpu 1o uzydyeHuro abMOreHHOro CUHTE3a OPraHUYECKUX COSTMHEHUN B IEPBUYHOM
aTMocdeper.

JlabopaTtopnasi paGora «/3yueHue W oOmMCaHHWE MCKOIAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydeHue OCOOCHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3yueHne oCOOCHHOCTEH CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. Ilpoucxoxkaenne 4eji0BeKa — AaHTPONOTeHe3

Pa3znensl 1 3aaun aHTPONOJIOTMU. METO1bl aHTPOIIOJIOTHH.

CraHoBjieHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YeJIOBEKa. PenurunosHbie
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0ACTBO yesoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHUE YeTIOBEKa.
CBugerenscTBa  CXOJCTBAa  YelIOBEKA C  JKMBOTHBIMU:  CPaBHUTEILHO-
Mopdonorudeckue, AMOPHOJIOTUYECKHE, (bu3M0I0r0-OMOXUMHYECKUE,
noBeeHueckue. OTanuus 4elaoBeKa OT KUBOTHBIX. [IpAMOXO0XKIIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOMN
CUCTEMBI.

JIBrokymye cuibl ((hakTophl) aHTPOIIOTeHe3a: OMOJOTUYECKHE, COLIMATIbHBIE.
CooTHornieHrne OMOJIOTUYECKUX U COLIMAIBHBIX (DaKTOPOB B aHTPOTIOTEHESE.

OcHoOBHBIC CTaauu aHTpororeHe3a. PanHue uenoBekoOOpasHbie OO0E3bSHBI
(TTPOKOHCYJIBI) U PaHHUE MOHTU/IBI — OOIIKE MPEIKU YETOBEKOOOPA3HBIX 00€3bsH U
TOIe. ABCTPAIONUTEKN — JBYHOTHE MPEIKH JH0Aeh. YenoBeK yMenbli, MEPBhIE
U3TOTOBJIEHUS OPYAUN TpyAa. UeloBeK NPIMOXOISIIMN U IEPBBIN BBIXOJ JIFOJCH 32
npenensl Appuku. UenoBek reiaenb0eprekuii — 00muii mpe1ok HeaHaepTalbCKOTOo
YeJIOBEKAa M 4YeJIOBEKa Pa3yMHOro. UenoBEK HEAHAEPTANbCKUUA KaK BHJ JIFOACH
XOJIOOHOTO KJIMMara. YenoBEeK pa3yMHBIM COBPEMEHHOIO THIA, JICHUCOBCKUU
YeJIOBeK, OCBOEHHWE KOHTMHEHTOB 3a mpeaenamu Adpuku. [lameoreneruka u
MajJeoreHOMUKA.

DBOJIONNS COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBI OTOOp B TMOIMYJISIHSIX
yejoBeka. MyTarmoHHBIN Tiporiecc U moJumopdusm. [lomynsioHHbIE BOJHBI,
npeiid reHoB, murparus U «3PHEKT OCHOBATENS» B MOMYJAIMUSAX COBPEMEHHOIO
YeJI0BEeKa.



Uenoseueckne pacel. [loHsatTne o pace. bonbmme pacel: €BponeouaHas
(eBpasuiickasi),  aBCTpaJlo-HETpouHAass  (PKBaTOpUalibHAsA),  MOHTOJOU]IHASA
(a3uarcko-aMmepukaHcKkasi). BpeMss U myTH pacceslieHusi 4eJlOoBEeKa IO IIJIaHETe.
EnuncTtBO  yenoBeuecknx pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco01eHHOCTh YeNoBEKa K pPa3HbIM YCIOBUSM OKPYXAIOWIEH Cpebl.
Bnusnue reorpaduyeckoit cpenbl v apeiida reHoB Ha MOP(}OIOTHIO U (HHU3UOTIOTUIO
YEJI0BEKa.

MexauciuIuiMHapHble  MeToAsl B (u3WYeckodl  (OMOJIOTHYECKOM)
AQHTPOMOJIOTUU.  OBOJIOIMOHHAST ~ AHTPOMOJIOTHST W MaJCOAHTPOIOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. bHOCOUMaNbHbIE UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanue K03BOIONUHY OUOIOTHYECKOTO M COLIUATIBHOTO B YEJIOBEKE.

JleMoHcTpaLun

[Toprpersr: Y. apsun, JI. Jluku, . f. Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl AaHTPOIIOJIOTUNY, «['0JIOBHOM MO3T YeIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiAHBDY, «CKENeT YeJOBeKa W CKEeJeT IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBbIY, «/[BHXKYIIME CHIIBI AHTPOIIOT€HE3a», « IBOITIOLHOHHOE
IpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslity, «Yenosek
MPAMOXOAAIININY, «/lenncoBcknii uenoBek» «Heannepranbusny, «KpoMaHbOHIIBDY,
«lIIpenku yenoBekay, « ITarbl IBOJTIOIUN YETOBEKa», «Pachl 4eIOBEKay.

O6opynoBaHue: MyJSDKM — OKAMEHENOCTEH, MpPeaMETOB MaTepUalibHON
KyJIbTYphl TIPEAKOB 4YeJOBeKa, penpoaykiuu (pororpadbun) kapTuH C
MU(DOTOTHYECKUMU U OUONEHCKUMH CIOKETaMH TPOMCXOXKICHHS 4eJIOBEKa,
dboTorpaduu HaXOAOK UCKOTIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICIb
yepera 4eJa0BeKa U yeperna UMIIaH3€e, MOJIENb KUCTH YEJIOBEKA U KUCTH IIMUMITaH3e,
MOJIENIA TOPCA MPEIKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yueHne o0COOEHHOCTEH CTPOCHHUS CKeJeTa
YEJIOBEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnuyeckas padora «/3yueHne SKOJIOTMUECKHUX aAanTalllid YETOBEKay.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKpY Kamolleil cpeaoi

3apoxaeHre U pa3BUTHe 3Kosiorun B Tpynax A. I'ymbonsara, K. @. Pynbe, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
3KoJIOTHH. CBSI3b KOJIOTUU C IPYTUMH HAYKaMU.

Metonpt sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJOTHU:
OpupoAHbIe U JlabopaTropHble. MoJenupoBaHUE€ B HKOJIOTMU. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKATbHBIN, peTHOHATBLHBIN U TJI00aTbHBIN.

3HayeHUEe OKOJIOTMYECKHX 3HAHUM I 4YeJIOBeKa. DKOJOTHYECKOe
MHUPOBO33PEHHE KaK OCHOBA CBS3CHM 4eJIOBEYECTBA C mpupoaor. PopMHpOBaHUE
3KOJIOTUYECKOU KYJIbTYPbI U 3KOJIOTHYECKON TPAMOTHOCTH HACEJIEHUS.



JleMoOHCTpanuu

[Toptpetsi: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxeMbl: «Pa3ngensl sxonorun», «Metoasl skojorumy, «Cxema
MOHUTOPUHIA OKPYXAIOLIEH CPEIBD».

JlabopaTopHas pabdora «M3yuenue METOJIOB DKOJIOTHYECKUX
UCCIICIOBAaHUI».

Tema 7. OpranusMsl U cpea 00UTAHUS

Okosorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
HKOJIOTHYECKUX (HAKTOPOB: abMOTHUYECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01mue
3aKOHOMEPHOCTH JAEWUCTBUA 3Kojormdyeckux Qaxropos. IlpaBuno munumyma (K.
Hmpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE UM CTEHOOMOHTHBIE
OpPraHHU3MBI.

Abuotnueckue ¢paktopel. CBeT Kak 3Kojormyeckuii Qakrop. [leiicTtBue
Pa3HBIX YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CHUTHalbHas poJib CBETA.
DOoTONEPUOIU3ZM.

Temneparypa kak oskojorumdyeckuin Qaxrop. [eiicTBue TemrmepaTrypbl Ha
OpraHu3Mbl. [IOMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak skojormyeckuid (akrtop. IlpucnocobiieHus pacTteHud K
noJJepxaHuo BogHoro OanmaHca. Knaccudukanusi pacTeHM MO OTHOIICHUIO K
Bozie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMsA OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3AYLIHAs, MOYBEHHAas,
rIlyOMHHAasT  MOANOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DU3HKO-XUMHUYECKHUE
0COOEHHOCTH cpell 00uTaHus opranu3mMoB. [Iprcnocobiennst OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornyeckne putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie puTMbl. [IpucrnocoOJeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHI KU3HU.

’Kuznennsie hopmbl opranu3MoB. [lonsitue o xxuzneHHou popme. JKuzHeHHbIE
dopMbl pacTeHMil: AepeBbs, KyCTapHUKU, KYCTapPHUUYKHA, MHOTOJETHUE TpPAaBBI,
onHoJIeTHUE TpaBbl. JKu3HEeHHbIE (OPMBI KUBOTHBIX: THIPOOHUOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue dakTopsl. Buabl OMOTHYECKUX B3aMMOICUCTBHUI: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOKMO3 u ero Qopmel. [lapasutusMm, koomepauus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMojielicTBusl  (Tommueckue, (Qopuyeckue, (pabpuueckue).  3HaAUEHUE



OMOTHYECKUX B3aUMOJICUCTBUN Uil CYIIECTBOBAaHUS OpPraHU3MOB B Cpele
obutanud. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYECHUSI.

JleMoOHCTpanun

Tabmuupl U cxeMbl: «OKoJorhuyeckue QaxkTopel», «CBETOBOWU CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIBl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEILTIOKpPOBHBIE
XKUBOTHBIC», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «DU3MOJOTHUECKUE aJallTallU
KUBOTHBIX», «Cpenpl OOUTaHUS OpPraHu3MoB», «bBHOJIOTHYECKHUE PUTMbBDY,
«Kuznennslie popMbl pacTeHUI», « Ku3HEHHBIE (POPMBI KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIeca», «IKOCUCTEMa XBOWMHOro Jecay, «llenmu nutanus»,
«XUIHUYECTBOY, «ITapazutuzm», «KoHkypeH1us», «Cumo6m03»,
«KoMmeHcanmzmy.

O6opynoBanue: repbdapuu pacTeHUW U SKUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BJIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, TrepOapuu CBETONIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJNIOOUBBLIC, TECHEIIOOUBBIE U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTEHUSI, TepOapUU U KOJUIEKIIUU TEIJIOJIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PAaCTEHUM, dyyena NTHLl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraMm, kcepodpurtam, me30hpuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIII, KOJUICKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax,
repbapur U KOJJIGKIIMM PACTEHUH U IKUBOTHBIX, O0O0JaJaroOlUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUM KU3HM, TepOapuu u
KOJUICKIIUM PACTEHMM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUHBIX OMOTHUYECKUX B3aUMOCHCTBUSX.

JlaGopaTopHasi paGora «BpIgBICHHE NPHUCTIOCOOJEHUM OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTopnasi paGora «BpbisiBIeHHE NPUCTIOCOOJEHUM OpPraHU3MOB K
BIIMSIHUIO TEMIEPATYPhD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOSHHOCTH PACTEHUN U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Ikos10rusi BUAOB ¥ NOMYJISALMA

DKOJIOTUYECKHE XapaKTepUCTUKHU NOMYJIALINH. [Homynsiius KakK
Oouonoruyeckasi cucrema. Poiab HEOTHOPOAHOCTU Cpejibl, GU3HMUECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHUH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKA3aTeNW TMOMYJSLUUA: YHCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi U TOJIOBasl CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPAIIHUS.

Dkosioruyeckas CTpykrypa nonyssiqud. OneHKa YUCICHHOCTU MOITYJISIIHH.
JluHaMuyKa MONYJSINMUA U €€ peryidanus. bHoThuueckuid MOTEHUUAN MOMYJISIIUU.
MopaenupoBanue TUHAMUKH TTonysiuu. KpuBbie pocTa YMCIEHHOCTH TOMYJISIINH.
Kpusbie BbDKMBaHUS. Perynsius 4YWUCIEHHOCTH MOMNYJISIIIUNA: PoJib (PAKTOPOB,



3aBHCSINNX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTHICCKUE CTPATETUH BUJIOB (- 1
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIE BHaa. Mectoobutanue. MHoromepHas
MOzeNb 3KoJiorndeckon HumM JIx.M. XatumHcoHa. Pa3mepbl 3KOJIOTHMYECKOH
Huid. [loTeHnmanbHas U peaaTu3oBaHHAs HUIIIN.

Bun kak cucrema momyisiuuid. Apeansl BUIOB. Buabsl M HMX KU3HEHHbBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJECHUS W MUrpalMil >KMBOTHBIX. buosiornueckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JdemMoHcTpanuu

[Toptper: . M. XaT4nMHCOH.

Tabmuibl W cXeMbl: «DKOJOTHYECKUE XAPAKTEPUCTUKHU  TOMYJISLIUN,
«ITpocTpaHCTBeHHass  CTpyKTypa Homyjanuun», «Bo3pacTHeie  mupaMusl
nonyasanum», «CKOpPOCTh  3aceleHusl IMOBEPXHOCTH  3€MIIM  Pa3IMYHbIMU
opraHu3zmMammn», «Mojeinb skosiorndeckor Humm Jx. M. XaTuuHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

JlabopaTtopHnas padora «I[IpucrnocoOaeHus: CeMsH pacTEHUMN K pacCeICHUION.

Tema 9. Iko10rus CO00IECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MamH B OMOLIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. x. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOMYIECHThI, KOHCYMEHTHI, PEIYyILICHTHI.
Tpoduueckne ypoBHH. Tpodwuueckne menu u cetn. AOWoTHYecKHe OJIOKU
skocucteMm. [TouBsl U Wbl B 3kocucTeMax. KpyroBopoTt BEIIECTB ¥ MOTOK SHEPTUH
B OKOCHCTEME.

OCHOBHBIE OKA3aTEJIM YKOCUCTEMBI. bromacca u npoayKiys. DKOJIOTHYECKUE
MUPaMUJIbl YUCEIl, OMOMACChl U DHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiecCuu. llepBuUuHbIE U
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. KnumakcHoe coobiectBo. bropasznoobpasue u moiaHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOWYUBOCTHU COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U PeK. DKOCUCMEMbL MOpell U
OKeanos8. IKocucmemovl MyHOp, 1€CO8, Cmenetl, NYCmblHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTeMa. ArpoueHos. Paznuuus
MEXTy aHTPOIIOT€HHBIMU U MPUPOAHBIMU IKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodkocucteMm. [opojackas
dnopa u dayna. CuHaHTpomm3aius TOpOJACKoW QayHbl. buonormdeckoe wu
X03MCTBEHHOE 3HAYCHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (DOPMHUPOBAHHSI OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
IKOCHUCTEMaX. Poib Kackaonozo sghghexma u 6ud08-30udpuxamopos (Kiouesvlx
61008) 8 yHKyuonuposanuu s3xocucmem. IIepeHOC SHEPTUH W BEMICCTB MEKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISILUN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOITOTEHHBIX BO3JCHCTBHIA.

Mexanuzmvi 6030elicmsust 3a2pA3HeHUL PASHBLIX MUNO08 HA CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCIEMHOM  YPOBHSAX,  OCHOBbl
IKONO2UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 6030eticmaus. MeToaoIoTHus
MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX YKOCUCTEM.

JdeMoHcTpauuu
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoleHO3a»,  «IDKOcucTeMa

MIUPOKOJIUCTBEHHOTO Jecay, « IKOCHCTeMa XBOMHOIO Jiecay, « OyHKIUOHATbHBIC
IPYIIIBI OPTaHU3MOB B 9KocHcTeMe», « KpyroBoport BemecTB B akocuctemey, «llenu
nutaHus (macTOuIlHAsl, ACTPUTHAsA)», «IKOJOTHYECKass MUpaMHUAa YHUCEI,
«IKojorudeckas napamMuga OMoMacchl», « IKOJOTUYECKAs MUPAMUIA SHEPTUN,
«O0pa3oBanue 0osioTay, «llepBuunas cykieccus», «BoccTaHoBIeHHE Jieca TOCIe
noxkapay», «KOCUCTEMa 03epay», «ArpoieHo3», «KpyroBopor BemiecTB M MOTOK
SHEPTUHU B arporeHo3e», «[IpuMepsr ypOosKocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMY HACEKOMBIX, Uyydesia MTUIl U
3Bepei, repbapuu KyJIbTypHBIX B JTUKOPACTYIIUX PACTCHUH, akBapuyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydeHnne u onmmcanue ypooIKOCUCTEMBD).

JlabopaTropnasi paGora «l3yueHue pa3HOOOpa3usi MEIKUX TMOYBEHHBIX
YICHHCTOHOTHX B Pa3HBIX SKOCHCTEMAX)).

IKCKYypcusi «DKCKYpCUsl B TUITUYHBIN OuoreoiieHo3 (B qyOpaBy, O€pe3HSIK,
eJIbHUK, HA CyXOI0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0JIO0TO)».

IKCKYpcHsi «DKCKYpCHs B arpOdKOCHUCTEMY (Ha TMOJIe€ WM B TEIUTMYHOE
XO035UCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTeMa

buocdepa — oOmennanerapHas 00o0yi0uka 3eMiIM, TAE CYIIECTBYET HIH
CyIlleCTBOBaJa XM3Hb. Pa3BuTHe mpeacraBiaeHuit o 6mocdepe B Tpynax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obmactu 6mocdeps! u e€ cocran. XKupoe
BelecTBO Ouochepsl u ero PyHKITUN.

3aKOHOMEPHOCTH cylIecTBOBaHUA Ouocdepnl. OcodeHHOCTH Ouochepsl Kak
rio0anbHON 3KOCcUCTeMBI. JMHaMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTCOXUMHUUECKHE IUKIIBI (YTaepoa, a30Ta). PUTMHUYHOCTS sSIBIICHUN B
ouocdepe.



3onanbHOCTH OMochepsl. [TonsaTre o 6nome. OCHOBHBIE OMOMBI CYIITH: TYH/IPA,
XBOMHBIE Ji€ca, CMEIIAHHbIE M UIMPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPONUYECKUE JIeca, BEICOKOTOPbs. KilnMaT, pacTUTENbHBIA U KMBOTHBIM
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIMS KUBBIX CUCTEM, OIIEHKA X PECYPCHOTO MOTEHIIUAA U
o6nochepHbIX PYHKIUN.

JleMoHcTpaLun

[Toptpetsi: B. U. Bepnanckuii, J. 3rocc.

Tabnuupl u cxemsl: «l'eocdhepsr 3emun», «KpyroBopor azora B mpupoae»,
«Kpyrosopor yriaepoga B mupupozae», «KpyroBopor kuciopoma B HpUPOJIE»,
«KpyroBopoT Bojbl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Knumaruueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemannsiii jgec», «IIIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycThiHgY, « TponnyecKHil Jiecy.

Oo6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. YesnoBek u OKpyzKawIuasi cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNOpUYMHBL. Bo3aelicTBue delnoBeka Ha
o6uocdepy. 3arpszHeHre BO3MYIIHON cpeibl. OXpaHa Bo3ayXxa. 3arpsi3HEHUE BOJHON
cpeasl. OxpaHa BOAHBIX pecypcoB. PaspymieHune mnouBbl. OXxpaHa MOYBEHHBIX
pecypcoB. I3meHeHue knumara.

AHTpOIIOTEHHOE BO3ACHUCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPaCTUTENIBHOTO U >KMBOTHOrO Mupa. OCHOBHBIE MNPHUHIUIBI OXPAHBI IPUPOJIBIL.
Kpacasie xHuru. Ocob6o oxpansemble mnpupoansie Tepputopun (OOIIT).
Boranuyeckue caipl U 300J10THUECKUE TTAPKH.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOIO PA3BUTHSI YEJIOBEUECTBA U TPHUPO/IBI.
PanimonanpHOE  TPUPONOINOIL30BAHUE U COXpPAaHEHHE  OMOJIOTHYECKOIO
pazHooOpa3ust 3emisd. OOmIMe 3aKOHOMEPHOCTU TJIOOATBHBIX HKOJOTHUECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3MCA U €T0 BEPOSITHBIE MOCIICICTBUSI.

Pa3zBuTne METONOB MOHHUTOPUHIA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccreoo8anus nepexooa K pecypcocbepezarowen u
KOHKYPEeHmMOoCcnocooHou suepeemuxe. buonoesuueckoe paznoobpasue u buopecypcol.
Hayuonanvuvle ungopmayuonnvie cucmemsol, obecneyugaroujue O00CmMyn K
uHgopmayuu NO  COCMOAHUIO OMOENbHbIX U008 U kocucmem. (OcCHoBbl
sKOpeaduumayuu dKocucmem U cnocobos 6OopvOvLL ¢  OUONOBPEIHCOCHUIMU.
Pexoncmpykyus mopckux u HazeMHvIX IKOCUCHEM.

JlemoHCTpanuu

Tabnuibl ¥ cxeMbl: «3arpsisHeHre aTMochepbi», «3arpsi3HeHre Tuipocepb»,
«3arpsizHeHue nouBb, «llapHuKoBbIi 3pPexT», «Ocob0 oxpaHsemMbie TPUPOIHBIC
TeppUTOpUN», «MoOaenu ynpaBisieMoro Mupa.



Oo6opynoBanue: ¢GoTorpapuu OXpaHsSEMbIX pPAaCTeHUW M KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHS
oOyyaromMMuUCAd MporpaMM CpEHEro 0OIIero o00pa3oBaHMs: JUYHOCTHHIC,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPaMMBbI 10 OMOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME O0YYaroUMMUCS POCCUMCKON
rpaXIaHCKON UICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACNICHUIO, Haiuuyue Momueayuu K OOy4YeHHIO  OHOJIOTHH,
yeneHanpasienHoe paszeumue BHYTPEHHHUX YOEXKICHUU JWYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pa3BUTHUS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIINXCA PYKOBOJICTBOBATHCS B CBOECH
NEATEIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMU ~YCTAHOBKAMU, TMPUCYIIMMHU CUCTEME
OMOJIOTUYECKOT0 00pa30BaHUs, HAlUYUe NPABOCO3HANUS SKOJIOTUIECKON KYIbTYPHI,
cnocoboHocmu cmasums NEIU U CTPOUTD JKU3HEHHBIC T1JIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOrPAMMBI IO OMOJIOTUH IOCTUTAIOTCS B
€IMHCTBE YYEOHOW U BOCIHUTATENBHON JIEATETLHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMUA POCCUICKHUMU COLIMOKYJIBTYPHBIMU, HICTOPUUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOpPMaMH
MOBEJEHUSI U CIOCOOCTBYIOT IIpolieccamM CaMONO3HAHUSA, CaMOBOCIUTAHUS H
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEHW MO3ULUHM JUYHOCTH, NATPUOTU3MA U
YBaXKECHHS K 3aKOHY W MPABOMOPSAJIKY, YEJIIOBEKY TPYJla U CTapUIEMy MOKOJIECHHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOTO OTHOMIICHUS K KYJIbTYPHOMY HACJICIUI0 U
TpaaulMsIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickont denepannu, Npuposie U
OKpYXaruien cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOoro mpenamera «buomorusy
JIOJKHBI OTPaXaTh TOTOBHOCTH U CITIOCOOHOCTH 00YYarONIUXCsl pyKOBOJCTBOBATHCSA
chOpMHUPOBAaHHOW BHYTPECHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIECTBa, PacIIMpeHUe >KU3HEHHOTO
OTbITA U OMBITA JAEATECIBHOCTH B MPOIECCE pealu3allid OCHOBHBIX HAINpaBJICHUN
BOCIIUTATEILHOW IESITEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUUA 00YUYaOIIET0oCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPaB M 00513aHHOCTEN, yBaKEHUE 3aKOHA
Y MIPaBOIOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPYECKOM I€ATEIbHOCTH MPHU CO3aHUH YUEOHBIX
IPOEKTOB, pEIIeHHMH Y4YeOHbIX U TMO3HABaTEJIbHBIX 3a]a4, BBIIOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOUX JACHCTBUSAX HEOOXOJUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TIO3HABATEIBHBIX M HWCCIEAOBATEIbCKUX 3a7ad, YBaKHUTEIHHOTO
OTHOUIECHUSI K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKOM JESITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpaKJaHCKOU UIEHTUYHOCTH, TATPUOTU3MA,
YBa)KEHHS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM KpaH, CBOXO PoauHy, CBOM f3BIK M KYJIBTYpy, NPOLUIOE M HACTOSAIIEE
MHOTOHAIlMOHAJIBbHOT0 Hapoaa Poccnu;

IIEHHOCTHOE OTHOILICHHE K MPUPOJAHOMY HACJIEIUIO U MaMATHUKAM MIPUPO/IBI,
OOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HA4YCHUs] OWOJOTMU B TO3HAHMHM 3aKOHOB
PUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

uaelHas yoexxnEHHOCTh, TOTOBHOCTh K CIYKEHHIO W 3ammte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAHUE JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOo/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO ITOBECHMS;

CIIOCOOHOCTh OIIEHMBATh CHUTYaAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJa B TMOCTPOEHHUE YCTOMYMBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJIUTENSIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHM C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAHUE SMOLMOHATIBHOTO BO3/IEMCTBUS )KUBOM IIPUPOBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHHE
IPOSBIISITH KAYECTBA TBOPUECKON JTMYHOCTH;

5) ¢usuyeckoro BocnuTAHHA, GOPMHPOBAHMS KYJIbTYPbI 30POBbSI W
IMOIMOHAIBHOIO 0J1ArONOJyYHs:

MMOHMMAHUE U pealn3allus 3I0pOBOT0O 1 O€30I1aCHOr0 00pa3a KU3HU (3J0pOBOE
MUTaHue, COOTI0ICHIE TUTUCHHYECKIX MPABIII M HOPM, COATAaHCHPOBAHHBIN PEKUM
3aHATUH W OTAbIXa, peryispHas ¢u3nueckas aKTUBHOCTh), OepexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE 1IEHHOCTH TpPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOT0 MOBEICHUSI B CUTYAIIHUSX, YTPOXKAIOIINX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEICTBUI U HENMPUATHUS BPEAHBIX MPUBBIUCK (YIOTpeOICHUs
AJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) TPyA0BOT0 BOCTIMTAHUS:

TOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTH MAacTepCTBa, TPYAOIIO0UE;

FOTOBHOCTh K AKTHUBHOM JESATEIbHOCTH TEXHOJOTMYECKOM W COLMAIIBHON
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3IUyHbIM cdepam npodhecCuOHATBLHOM NeSATeTbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun H  pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) IKOJIOrHYECKOr0 BOCITUTAHUSI:

HKOJIOTUYECKH I11eJIeCO00pa3HOE OTHOIICHHUE K MPUPO/JIE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TMOCTYIIKOB M OLEHKM MX BO3MOXHBIX TIOCJIEACTBUM ISl
OKpYXarouen cpepl;

OCO3HAHUE TJI00ATILHOTO XapakTepa KOJOTHYECKUX MpoOJieM M MyTeu HX
pelieHus;

CIIOCOOHOCTH UCITOJIH30BAThH MPUOOpPETaEMbIE MPU U3yUYECHUN OMOJIOTUY 3HAHUS
M yMEHUA TpU peHieHuHu TpolieM, CBA3AHHBIX C  paldOHAIHHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIOJICHUE  TpaBWJI  TOBEICHHUS B MPHUPOJE,
HaIlpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHS B HJKOCHUCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPE] OKPYKAOIIEH NPUPOTHOU
cpene, yMEHHE MPOTHO3UPOBATH HEOJArOMPHUATHBIE SKOJOTHUECKHUE MOCIESACTBUS
MPEANPUHUMAEMBIX TEUCTBUN U IIPEIOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, SIKOJOTUYECKON KYJIbTYPHI,
OTmbITa NEeATEIIbHOCTH JKOJIOTHYECKOMN HaIlPaBIICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHONM, KOMMYHUKATUBHOW W COLHAAIBHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOMN ESITEIbHOCTU IKOJIOTUYECKOM
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JMaJore
KYJBbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJILTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYphl Kak CpECTBa
B3aUMO/ICUCTBUS MEXK]TY JIFOJbMU U TIO3HAHUS MUPA;

MOHMMaHUE crneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHusi €& pojiu B
(GbopMHpPOBAaHMN PAlMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyXkaloleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YeJIOBEKa U
o011ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu mpodiieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JUIsl COBPEMEHHOM IMBWJIM3AIUU:
oOecrieueHrss HOBOTO YpPOBHS DPa3BUTHS MEIUIIMHBI, CO3JJaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pElIaTh PECypCHbIE  MPOOJIeMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEH BbIXOJIa U3 TII00ATBHBIX SKOJOTHYECKUX MPOoOJieM U
obecrieyeHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHUIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PEecypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHMOJOTMYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW T'PAMOTHOCTH OOydYaromuxcs, (popMupyemon
IpY U3y4E€HUU OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH WCIIOJb30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOAIIUX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIOUECHUS HAa OCHOBE HAy4yHBIX (DaKTOB U
HMMEIOLIUXCS JAHHBIX C IEJIbI0 MOJYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIh30BaTh OMOJOTUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESATENbHOCTHU, TOTOBHOCTH OCYIIECTBIATH
IPOCKTHYIO U MCCJIEI0BATEIBCKYIO NCSITEILHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTAMM.



METAIIPEIAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yabTaThl OCBOCHHS y4eOHOTO mpemmera «buomorus»
BKJIFOYAIOT: 3HAYUMBIC JUII (HOPMHUPOBAHHS MHPOBO33PEHUS OOYJAFOITUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MMOHSATHS, OTPa’KaOIIHE
IIEJIOCTHOCTh, HAyYHON KapTHHBI MHpa M CICHH(PUKY METOJOB ITO3HAHMS,
HCIIOJIh3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBIICHUE, MPOIIECC,
CUCTEMa, HAy4YHbIN (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHNE, HAOII0ICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHe); YHUBEPCATbHBIC
ydeOHbIC JCHCTBUSA (MMO3HABaTeIbHbIC, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
oOecrieunBaromye GopMupoBanue (HyHKIIMOHATLHON IPaMOTHOCTH U COITUATBHOU
KOMIIETEHIIUM  OOYYaloIIMXCs; CHOCOOHOCTh  OOYYaloIIMXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIMCIUTINHAPHBIC, MEPOBO33PEHUCCKIE 3HAHMS U YHUBEPCATbHBIC
ydeOHbIC ICUCTBUS B MO3HABATEIIHHOM M COLIMAIBHOM MPAKTHKE.

B pe3ynbrare nzydeHus OMOJ0TUM Ha YPOBHE CpeIHEro o0111ero oopa3oBaHus
y oOyuarorierocs OyayT chOpMHUpPOBaHBl T03HABATEIbHBIC YHHBEPCAIBHBIC
y4ueOHbIE JEeHCTBHS, KOMMYHUKATHBHBIC YHHBEPCAIBbHBIC YUYCOHBIC IECUCTBUS,
PETYJISATUBHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBHS, COBMECTHAS JIEATCILHOCTD.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIEeTo
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBaajaenne YHHUBeEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJAbLHBIMH
JEUCTBUSIMU

1) 6a3oBbIe JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITeILHO  (DOPMYJIMpPOBaTh W aKTyaJIM3UpOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh TPH OCBOCHHHM 3HAHUKM MPUEMBI JIOTHUYECKOTO MBIIIJICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiIacCU(dHUKaIK, 0000IEHNS ), pACKPBIBATh CMBICIT
OMOJIOTHYCCKUX TOHSATUM (BBIACIATHh UX XapaKTEPHBIC MPU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIpENCNATh 1ETU JeATeTLHOCTH, 3a7aBas TapamMeTpbl W KPUTEPUH UX
TOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHA LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TOHATHS JIJIs1 0OBsCHEHHS (DaKTOB U SBJICHHUI
YKUBOU MTPUPOIBI;

CTPOUTH JIOTHUECKHE pacCyXIeHUs (MHIYKTUBHBIC, JCTyKTUBHBIC, IIO
aHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PAcCMATPUBACMBIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MOJICTTbHBIE CPEACTBA IS IPEACTABICHUS CYIIIECTBEHHBIX
CBS3€H ¥ OTHOIICHWHA B U3Yy4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
POTUBOPEYHMIA PA3HOTO pOJa, BBIABICHHBIX B PA3JIMYHBIX WHOOPMAIMOHHBIX
HUCTOYHHKAX;



pa3pabatrbIBaTh IUIaH PELIECHUS MPOOIEMbl ¢ YYETOM aHAIM3a UMEIOIIMXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B A€SATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIITATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBIIIOJIHATH padOTY B YCIOBHIX peajbHOT0, BAPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 06a30BbIe HCCJIEI0BATEILCKIE AeCTBHUA:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKAMM  pa3pelieHuss NOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METO/IOB PELLIEHUS PAKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €r0 HHTEpPHpPETALMH, NPEeoOpa30BAaHUI0O M NPUMEHEHUI0 B YYEOHBIX
CUTYaLMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBILUICHUS, BIaJIeTh HAYYHOU TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTh M (HOpPMYyIUMpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHOMN
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalM3UpoBaTh 3ajadvy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHMS], HAXOIUTh apIYMEHTBHI JIJIsl TOKA3aTeIbCTBA CBOMX
YTBEpXKACHUMN, 3a7]aBaTh MapaMEeTPbl U KPUTEPUU PEILLICHUS;

aHAIM3UPOBaTh IIOJIYYEHHBIE B XOJE€ PEIICHHWS 3aJadyd  Pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIIGHKY HOBBIM CHUTYyallUsIM, OLICHMBAThb HPUOOPETEHHBIA OIBIT;

OCYILECTBIIATh 1I€JICHANPABICHHBIA MOMCK MEpPEeHOCa CPEelICTB U CHOCOOOB
NeHcTBUS B IPO(PECCHOHATBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHHUS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
AKU3ZHEJECATEILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJIEH, MPEIaraTh OPUTMHAIBHBIE MOJXO0bl U PEUICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) padora ¢ undopmanmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHUKAX UHPOPMAIMH (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTUYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JdaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH
MH(GOPMALIMIO PA3INYHBIX BUJOB U (POPM MpeCTaBICHUs], KpUTHUECKU OLIEHUBAThH
€€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
oTObope Ouosoruiueckoi mHpOpMaIi, HEOOXOAUMOM Il BBITIOJTHEHUST YUCOHBIX
3aj1ad4;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOT U, COBEPIIEHCTBOBATh KYJIbTYPY aKTHBHOTO MCIIOJIb30BAHUS PA3TUYHbBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonoruueckoi nHGopmarmu (cxeMsl, rpadKu, TUarpaMMbl, TAOIUIBI, PUCYHKHU U
apyroe);

UCIIONb30BAaTh HAYYHBIM S3BIK B KauyeCTBE CpeACTBA npu pabore cC
Oouonoruueckod uHDOpMalMeN: TPUMEHATh XUMHUYECKHe, (U3NYECKUE U
MaTeMaTUYeCKHe 3HAKHM M CHMBOJIbI, QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBa
HaTJISTHOCTH;

BJIaJeTh  HAaBBIKAMHM  pACO3HABaHMS W 3alIMTHl  HHPOpPMAIUH,
MH(})OpMAIMOHHOM 0€301TaCHOCTH JIMYHOCTH.

OBjajieHUe YHUBEPCAJTbHBIMUA KOMMYHHUKATHBHBIMHM J1€HCTBUSIMM:

1) o0mmenue:

OCYIIIECTBISATH KOMMYHHUKAIIMH BO BCEX cepax >KU3HH, aKTUBHO y4aCTBOBATh
B JMAJIOTe WU JUCKYCCHH IO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXXKJICHHUS OTHOCHTEIHHO BBINIOJHEHUS MpeajaraeMoit
3a/lau, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3MUIUN JPYTUX YYACTHUKOB
JAaJiora Uiv JTUCKYCCHUM);

pacno3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIIECHUS, TNOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS KOH(DIUKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(PIMKTHI B BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHWS M B3aUMOJICUCTBHS, TTOHHUMATh
HaMEpEeHUs IPYruX JIIOJIeH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsl 1esITeJIbHOCTD:

MOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHOM
paboOTHI MPU PEIICHUH OUOJIOTHYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
PUMEHEHUS TPYMIOBIX (JOPM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOH 3a/1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4E€TOM OOIINX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0T0 4jieHa KOJIICKTHBA;

OpUHUMATh IIIM  COBMECTHOM  JIEATeNbHOCTH, OpPraHW30BBIBATh U
KOOPAWHHUPOBATH JECHUCTBHUS MO €€ JOCTHKCHHWIO: COCTaBJIATH IUIAH JICHCTBHM,



pacnpenenarTb pojau C YY4ETOM MHEHUH Y4YaCTHUKOB, OOCYXKIaTh pe3y/bTaThl
COBMECTHOH paboThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIa/1a M KaX/I0T0 YYaCTHUKA KOMaH/IbI B OOIIHIA
pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHWBATh HWIEH C MO3WLUUMU HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTHBHOE CTPAaTErMYeCKOe IIOBEJACHUE B Pa3JIM4YHBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

OByaieHue YHUBEPCAJIbHBIMH PEryJIsITUBHBIMH AeHCTBUSIMU:

1) camoopranu3zanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIHUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI LEJNEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICEUCTBHUSX U IMOCTYNKAaX MO OTHOLIEHUIO K >KHUBOU MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4d B 00pa30BaTEIbHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJIATH IIJIaH PEUIEHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuMpsITh paMKH y4eOHOro MpelMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBINA BBIOOD, ApryMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
pElICHHE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX O00JACTAX 3HAHMM, MOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HAaBbIKAMH  MO3HABATEJbHOM  pediiekcud  Kak  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENbHBIX IPOLECCOB, UX pE3yJIbTaTOB M
OCHOBaHUH, UCMHOJIb30BaTh MPHUEMBI peIEKCHM AJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLIEHUWBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS MO HX
CHW)KECHHUIO;

IPUHUMATh MOTHBBI W apryMeHTBhl APYIMX IIPU AaHAJIW3E pE3yJIbTaTOB
NESTEILHOCTH;



3) npunsiTHE Ce0s U APYTUX:
IPUHUMATh ce0s, TOHUMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;
OPUHUMATh MOTHUBBI W apryMEHTBl JPYrHMX I[pU aHallu3e pe3ybTaToB
JIESITENIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTIHX HA OLIUOKY;
pa3BUBAaTh CIIOCOOHOCTh NOHUMATh MHP C IMO3HULMH JPYTOro YeIOBEKa.
HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yiabTaThl OCBOCHHS COJAEpKaHUA Yy4yeOHOro mpeaMmeTa
«buonorus» Ha yriIyONEHHOM YpPOBHE OPHEHTUPOBAHBI Ha oOecredeHue
npoduibHOro  oOydenust  oOydvaronguxcst  Owosorud. OHM  BKJIIOYAIOT:
cnenuduyueckue st OMOJIOTMH Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUH 110
OCBOCHHUIO, UHTEPIPETAIIMU U MPEOOpPa30BaAHUIO0 3HAHUM, BUJIBI JESITEILHOCTH IO
MOJYYECHHUIO HOBBIX 3HAHUM U WX MPUMEHEHUIO B PA3UYHBIX YUCOHBIX, a TAKKE B
peanbHbIX XU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynpTaThl MPEICTABIEHBI IO
roJIamMm U3y4eHUs.

[IpeameTHble pe3ynabTaThl OCBOCHUS ydueOHoro npenmera «buosorus» B 10
KJlacce NOJHKHBI OTPAXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJM OHOJOTHMM B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHWU €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TPHUPOJBI U  PEIICHUH MNpoOJieM  paluoOHaILHOTO
IPUPOAOIIOIH30BAHUSA, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJOTMYECKMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE OUOJIOTHYECKUE TEPMUHBI U TIOHSATUS (PKU3Hb, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CAMOPEryJslusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U PA3BUTHE), OMOJOTMUYECKHE TEOPUU
(knerounast teopust T. [lIBanna, M. llInelinena, P. BupxoBa, XxpoMocoMHas Teopusl
HacnenctBeHHoctd T. Moprana), yuenuss (H. M. BaBwioBa — 0 1eHTpax
MHOT000pa3usi ¥ MPOUCXOKIEHUS KYJIbTYPHBIX PACTEHUH), 3aKOHBI (€1MHOO0pa3Hs
MOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACUICIUIEHUs, YUCTOThI TaMET, HE3aBUCUMOIO
HacnenoBanuss I'. MeHnens, TOMOJIOTMYECKHMX PSAIOB B  HACIEICTBEHHOU
m3menunBoct H. V. BaBunoBa), mpuHIUIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO ITO3HAHMS, HCIOJb3YyEeMbIX B
OMOJIOTHYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OIMUCAHUE, H3MEpPEHHUE,
HaOII0ICHNE, DKCTICPUMEHT);

YMEHHUE BBIICISThH CYIIECTBEHHbIEC NIPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB PpACTEHUM, >KUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACATEIBHOCTH,



IPOTEKAIOUIMX B OPraHU3Max pPacTEHUM, *KUBOTHBIX M YeJIOBEKa, OMOJIOTMYECKHUX
IPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHHUS YHEPTUH, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpPOHOr0 THUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, Mei03a, ramMeToreHe3a, MOpHoOreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOXEHUS,  UHIAUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OpPraHOMAAMM KIETKH U HX
GYHKIIUSAMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEWM W HMX (QYHKIHSIMH, MEXIY
opraHaMd W CHUCTEMaMH OpPTraHOB y pACTEHUU, XKWUBOTHBIX W YEIIOBEKAa M WX
GYHKIIASAMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (PYHKIUAMH, MEXKIY dTaraMu
oOMeHa BEIIECTB, ATallaMy KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIMKJIOB OPraHU3MOB,
ATanaMu 3MOPUOHAIBLHOTO Pa3BUTHUS, TEHOTUNIOM M (PeHOTUroM, (HEHOTHIIOM U
dbakTOpamMu cpesibl OOUTAHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHuH, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE aPTYMEHTBHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO U CMMBOJIUKY JIJIsl JIOKa3aTeIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHUE periaTh OMOJOTUYECKHE 3a]a4H, BBISIBISATH TPUIHHHO-CIICACTBEHHBIC
CBSI3U MEXIY UCCIIETYeMBIMUA OMOJIOTHIECKUMU MTPOIIECCaMU U SIBJICHUSMH, JE1aTh
BBIBOIBI I TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTaTOB,;

YMEHUE BBIMOJHATh JIa0OpAaTOpPHBIC M TMpaKTUYeCKHe paboThl, cOOII0IATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCIECPUMEHTAIBHBIMU
cpeactBamu, GOpMyIUpys LeTb HUCCIEIOBaHMs, aHAIU3UPOBATH IOTYYCHHBIC
pPE3yNbTaTHI U JACNIaTh BHIBOIBI;

YMEHHUE Yy4acTBOBAaTh B Yy4€OHO-UCCIIENOBATENHCKONW paboTe mo Ouoyiorud,
AKOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAayYHBIX OOIECTB, U
MyOJUYHO  TIPEACTABIATH  TMOJYYEHHBIC  PE3YJbTaThl HA  YYCHHUYECKHUX
KOH(DEpEeHIUSIX;

YMEHUE OILICHUBATh OJTUYECKHE aCIEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
oOnacT OMOJIOTUH U METUITUHBI (KIIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOIOTBOPEHHE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/IJaHNEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oymymied mnpodeccuoHaIbHON
NEATEeIbHOCTU B 00JIACTH OMOJIOTMHU, MEIUILIMHBI, OMOTEXHOJIOTUH, BETECpPUHAPUH,
CENBCKOTO XO3SMCTBA, MHIIEBOW MPOMBIIIUICHHOCTH, YIIIYOJISATh IMO3HABATCIHHBIN
WHTEpEC, HAMPABJIEHHBIN Ha OCO3HAHHBIM BHIOOpP COOTBETCTBYIOINICH mMpodeccuu u
MPOJIOJDKEHUE  OMOJIOTMYECKOr0  00pa3oBaHUST B OpPraHU3alUsIX CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.



[IpenmeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO mpenmera «buomorus» B 11
Kjlacce NOJHKHBI OTPAXKaTh:

chOpPMHPOBAHHOCTh, 3HAHUM O MECTe€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOALI U PEHICHUU IKOJIOTUUYECKUX
npoOJieM 4YeJoBEYEeCTBa, a TaKKE€ B PEIIEHWH BOIPOCOB PAIMOHAIBHOTO
MIPUPOIOTIOIL30BaHMSI, 1 B (JOPMUPOBAHUYU IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
0O0IIIECTBY, YEJIOBEKY, O BKJIaJIl€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHY;

YMEHHE BIIaJIETh CHUCTEMON OWOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpEeNCNICHUs] W TIOHMMAaHHE CYIIHOCTH OCHOBOIIOJArarolux ONOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHUJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomoniionHas teopus Y. JlapBuHa, CMHTeTUYECKAs! TEOPHUS IBOJIOIUH), YUCHUS
(A. H. CesepiioBa — 0 myTsix U HampasieHusix spoitonun, B.U. BepHaackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecus J[x. Xapau m B. BaiinOepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FO. JIubOuxa,
AKOJIOTUYECKON MHUpaMHIIbl JHEPruu), rumnoTe3bl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHHE  BJAJETh  OCHOBHBIMM  METOJaMH  HAy4YHOTO  IO3HAHUA,
HCTIOJIb3YEMbIMHU B OUOJIOTUUECKUX UCCIETOBAHUSIX JKUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOJII0JICHHE, SKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUS U
OIICHKH aHTPOIIOTE€HHbIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJICIATh CYIICCTBEHHbIE TMPU3HAKU: BHJOB, OHOTE€OIIEHO30B,
KOCUCTEM M Ouocdepbl, CTaOUIM3UPYIOMIEro, ABMXKYIIETO M Pa3pblBAIOILIETO
€CTEeCTBEHHOTO 0TOOpPA, AITONATPUUYECKOT0 U CUMIIATPUUECKOTO BUI000pa30BaHuUsl,
BIUSHUSA ~ JBIDKYIIMX  CHWJI  DJBOJIONMM  HAa  reHodOHA  TIOMYJISIUH,
IPUCTIOCOOJICHHOCTH OPTraHW3MOB K cpejie OOWTaHMs, YepeOBaHUSl HaNpaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BEILIECTB U OTOKA YHEPTHH B IKOCHUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aMMOCBSA3M MEXKAY MpollecCaMu SBOJIIOIUU,
JIBIDKYIIAMHA CHJIAMH aHTPOMOreHe3a, KOMIIOHEHTaMU Pa3JIMYHBIX YKOCUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBIISATH  OTJIMYUTEIbHBIE  MNPHU3HAKK  KUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOWTaHUs, aOMOTUYECKHMX M OMOTHYECKUX
KOMITOHEHTOB  DKOCHUCTEM, B3aWMOCBSI3€l  OpraHu3MoOB B  COOOIIECTBAX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME AaApPTyMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl JI0KA3aTelIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CHUCTEMAaTUYECKUX IPYIII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHMS, €AMHCTBA



YeIIOBEYECKMX pac, HEOOXOJUMOCTH COXpaHEHHs MHOToOOpa3usi BHIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHHMSI PUPOIBI M UETIOBEUECTRA,;

yMEHHUE pernaTh OMOJOTUYECKHUE 3a]]a4H, BBISIBISATH IPUIHMHHO-CIIEACTBEHHBIC
CBSI3M MEXKJIy UCCIICTYEeMBIMUA OMOJIOTHIECKIMHE TIPOIIECCAMH U SIBIICHUSIMU, JIeTIaTh
BBIBOJIBI I TTPOTHO3bI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIMOIHATH JTa0OpaTOPHBIE M MpPAKTHUECKHE paloThl, COOII0IATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPITh MX OSKCICPUMEHTAIBHBIMH
cpeactBaMu, GOpMyIUpys LETb HUCCIEIOBaHMs, AaHATU3UPOBATH IOTYYCHHbBIE
PE3yNbTATHI U JACNIAaTh BHIBOIBL;

YMEHHE y4acTBOBaTh B Yy4e€OHO-HMCCIIEIOBATEIbCKOM paboTe mo Ouosoruw,
AKOJIOTUU W MEJIUIIMHE, MPOBOJAMMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYEHHBbIE  pe3yJbTaTbl HAa  YYEHHYECKHX
KOH(EpEeHIHSIX;

YMEHHUE OIEHUBATh THUIOTE3bI M TEOPHH O MIPOUCXOKICHUH KU3HH, YSITIOBEKA
U 4YENIOBEYECKUX pac, O MPUUYMHAX, MOCJIEJICTBUSIX U CHOCO0axX MpeaoTBpaIECHUs
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodecCHoHAIbHON
JESTENbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TPUPOIOTIONH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIIbCKOTO XO3SIMCTBa, MHUIIEBOMN
IPOMBIIIICHHOCTH, YTIIYOJISITh TIO3HABAaTEIbHBIA HMHTEPEC, HAMPaBICHHBIA Ha
OCO3HAHHBIA  BHIOOP  COOTBETCTBYIOIIEH  mpodeccud U MOPOAOIIKEHHUE
OHMOJIOTHYECKOro 00pa3oBaHUs B OpTaHU3AIUSAX CPETHETO MPOo(hecCHOHAIBHOTO U
BBICIIIETO OOpa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauuyecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Kontpoannbie | IlpakTudeckue
NMPOrpamMMbI Bcero o0pa3oBaTre/bHbIE
padoThbI padoThbI pecypest
1 buonorus kak Hayka
2 JKuBble cucTeMBl U UX U3yUEHUE
3 buonorus kneTku 1
4 XuMuUecKasi OpraHu3anus KJICTKU 11
5 Crtpoenue U PyHKIHUU KIETKH 13 2
6 OOMeH BellecTB U NpeBpallieHue SHEPTUU B 13
KJICTKE
7 Hacnencteennas undopmarus u 1 1
peanuzanus e€ B KJIETKe
8 JKu3HeHHBINH UK KIIETKU 8
9 Crpoenre U QpyHKIIH OpraHI3MOB 20 1
10 Pa3mHOXeHue 1 pa3BUTHE OPraHU3MOB 11
11 I'eneTrka — HayKa O HACIIEJCTBEHHOCTH H 3
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 12 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 1
14 I'eneruka yemoBeka 1
15 Cenekiusi OpraHu3MoB 1
16 buoTtexHonorus ¥ CHHTeTUYeCKast OMOIOTHs 5




17

Kontponbnas pabora

17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

135

11




11 KIIACC

Koun4vecTBO 9acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne i/ Konrpoabusie | IIpakruyeckue
NMPOrpamMmbl Bcero o0pa3zoBare/bHbIE
padoThI padoThI
pecypchbl
1 3aposkJeHIe U Pa3BUTHE HBOJIIOLIMOHHBIX 4
MPEJICTaBICHU B OMOJIOTUI
2 MHuKpO3BOIIONHS U €€ pe3ysbTaThbl 14 2
3 MaxkpoaBoronus 1 e€ pe3yabTaTbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU HA
4 P 8 P 15 15
3emiie
5 [IpoucxoxaeHue yenoBeka — aHTPOIIOT€HE3 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOIICHHSIX
6 OpPraHU3MOB M HaJJOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleil cpeaoi
OpraHu3msl U cpeia OOMTaHUs 15
DKOJIOTHS BUAOB U MOMYJISAUI 0.5
DKoJ0Tus COO0IIECTB. DKOIOTHYECKUE
9 H 12 05
CHCTEMBI
10 buocdepa — rmobanbHas s3xocucTemMa
11 YenoBek 1 OKpyKaromas cpeia
12 PeszepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 0 7.5







HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJau4yecTBO 4acos DJIeKTPOHHBbIE
No ara nudpoBLIe
Tema ypoka Konrpouabnsie | IlpakTuyeckue A op
n/n Bcero H3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThbI
pecypchl
5 drofa-ventana.ru
MOJIOTHS KaK KOMITJIEKCHAsI HayKa U Kak
1 1 ceHTABPb
4acTh COBPEMEHHOT'0 O0IIECTBA
drofa-ventana.ru
2 JKuBnle cucTeMbl U UX CBOIMCTBA 1
drofa-ventana.ru
3 JKuBbIe cucTeMBI M UX CBOMCTBA 1
drofa-ventana.ru
4 YpoBHEBas opraHu3aIus >KUBbIX CUCTEM 1
1 drofa-ventana.ru
5 CTOpHUS OTKPBITUS M U3yUEHUS KIICTKH. 1
Kierounas teopus
drofa-ventana.ru
6 Knerounas reopus 1
Meroas! MOJIEKYISAPHON U KJIIETOYHOU drofa-ventana.ru
7 OMOJIOTHH. 1




[IpakTrueckas pabora «M3yuenune
METOJIOB KJIETOYHON OHOIOTHH

drofa-ventana.ru

8 (xpomarorpadusi, 5ekTpodopes,
Qg depeHmaIbHOe
uentpudyruposanue, [1LIP)»
drofa-ventana.ru
9 XHUMHYECKUH COCTaB KJIETKU
10 MuHepalibHbIC BEleCTBa KIETKH, UX drofa-ventana.ru
OuosornvecKas poJb
1 Opranuyueckue BEIIeCTBA KIETKU — drofa-ventana.ru
OeNKH.
JlaboparopHnas pabora «O6HapyKeHuE drofa-ventana.ru
12 OEJIKOB ¢ TOMOIIIBIO0 KaY€CTBEHHBIX
peakun»
13 CoiicTBa, kiaccupukanus u GyHKIUN drofa-ventana.ru
0enKoB
1 OpraHuyeckue Be1ecTBa KIeTKU — drofa-ventana.ru
YTJIEBOJIbI
15 OpraHuyeckue Be1ecTBa KIeTKU — drofa-ventana.ru
JIUTTA BT
16 Hykneunossie kucnortsl. JIHK n PHK. OKTABPb drofa-ventana.ru




JlaboparopHas pabota «ccnenoBanue

drofa-ventana.ru

17 HYKJIEMHOBBIX KHCJIOT, BBIIEJICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY»
18 Crpoenue u dpyakuuu ATO. [Ipyrue drofa-ventana.ru
nykiaeosuarpudocdars (HTD)
CexBenupoBanue JJHK. MeTo bt drofa-ventana.ru
19 T€HOMUKH, TPAHCKPUIITOMUKH,
IPOTEOMUKHU
drofa-ventana.ru
20 MeTob1 CTPYKTYpPHOI OHOTIOTHH
drofa-ventana.ru
21 Tune! knetok. [Ipokapuornyeckas KieTka
drofa-ventana.ru
22 CrpoeHne 3yKapuOTH4ECKON KIIETKH.
H 5 drofa-ventana.ru
23 pakTHueckas padora «M3ydyeHue
CBOMCTB KJIETOUHOI MEMOpaHbI»
drofa-ventana.ru
24 IToBEpXHOCTHBI anmnapar KjIeTKH
drofa-ventana.ru
25 OnHoMeMOpaHHbIE OPTraHOU/IbI KJIETKH.




[IpakTrueckas padora «3ydeHnue

drofa-ventana.ru

26 JBUKEHUS IIUTOIIa3Mbl B PACTUTEIBHBIX

KJIETKaX»

0 , drofa-ventana.ru
07 OJIyaBTOHOMHBIE OPTaHOUIbI KJICTKH:

MUTOXOH/IPUH, IJIACTHIBI

JlabGopaTopHas pabdota «VccrnenoBanue drofa-ventana.ru
28 MJIa3MOJIN3a U JETUIa3MOoJIn3a B

PaCTHTEIBHBIX KJIETKAX)

drofa-ventana.ru
29 HememOpaHHbIE OpraHOUIbI KIICTKH
drofa-ventana.ru

30 Crtpoenue u pyHKUIUU sSApA

C drofa-ventana.ru
31 paBHHUTEIIbHAS XapaKTEPUCTHKA KIIETOK

JYKapHOT.

Jlaboparopnas padota «3y4yeHue drofa-ventana.ru
32 CTPOEHMS KJIETOK Pa3JInYHbIX HOABPb

OpPTraHUu3MOB»

ACCUMUIISIIINS U AUCCUMUTISIIIUS — JIBE drofa-ventana.ru
33 CTOpOHBI MeTabom3ma. Turbel 0OMeHa

BEIIIECTB.

. JJabopartopHas padorta «3yueHue drofa-ventana.ru
34 KaTaJUTHYECKON aKTUBHOCTH ()EPMEHTOB

(Ha mpuMepe amMHIIa3bl UIIM KaTajlas3bl)»




DepMEHTAaTUBHBIN XapaKTEP peaKui

drofa-ventana.ru

35
KJIETOYHOTO METa00IM3Ma.
JlaGopaTtopHas padorta «3ydueHue
drofa-ventana.ru
36 (hepMEHTATUBHOTO PaCHICTUICHUS
MEPOKCHIA BOJOPO]IA B PACTUTEIBHBIX U
KUBOTHBIX KIIETKaX)
drofa-ventana.ru
37 benku-akTHBaTOpBI U OCIKU-UHTHOUTOPBI
drofa-ventana.ru
38 ABTOTpO(HBIN THIT 0OOMEHA BEIIECTB
drofa-ventana.ru
39 dorocuHTE3
drofa-ventana.ru
40 XeMOCHHTE3.
drofa-ventana.ru
41 JlaGopaTopnas pabora «CpaBHeHUE
mporeccoB (POTOCHHTE3A U XEMOCHHTE3a»
A 5 drofa-ventana.ru
42 Ha’pOOHbBIE OpraHU3MBbL. Bl
OpOKEHHSI
drofa-ventana.ru
43 JlaGopatopnas pabota «CpaBHeHue

MIPOLIECCOB OPOKEHUS U TBIXaHUS»




AspoOHbBIEC OpraHU3MBbl. JTaIbI

drofa-ventana.ru

44

HHEPreTUIEeCKOro ooMeHa

DHeprusi MeMOPaHHOTO I'PaTUeHTA drofa-ventana.ru
45 npotoHoB. Cunre3 AT®: pabora

npoToHHON AT®-cuHTa3bI

drofa-ventana.ru

46 Peakiiun MaTpu4HOTO CHHTE3a

T . drofa-ventana.ru
47 PAHCKPHITIHS — MAaTPHYHBIA CHHTE3

PHK

drofa-ventana.ru

48 Tpancnsanus u e€ dTanbl AyKabpb

K drofa-ventana.ru
49 OJIMPOBAHHE AMUHOKHUCIIOT. PoJIb

pubocom B OmocuHTe3e Oenka

0 drofa-ventana.ru
50 praHusanys FeHOMa y IPOKapuoT U

AYKapHOT

M drofa-ventana.ru
51 OJ'IeKy.TIﬂpHI)IC MEXAaHU3MbI BKCHPGCCI/II/I

TCHOB Y 3YKapHOT

B drofa-ventana.ru
52 UPYCHl — BHEKJICTOYHBIC ()OPMBI KU3HU

1 00JIMraTHbIE MAapa3UThI




[IpakTuueckas padora «Coznanue

drofa-ventana.ru

53
MOJICTTH BUPYCa»
drofa-ventana.ru
54 BupycHbie 3a001eBaHuUs Y€IOBEKA,
KUBOTHBIX, PACTCHUI
drofa-ventana.ru
55 HanorexHonoruu B OMOJIOTHUH U
MEUIINHE
drofa-ventana.ru
56 JKU3HEHHBIN [IUKIT KJIETKU
drofa-ventana.ru
57 Martpuunsrii cuates JJHK
58 drofa-ventana.ru
XPOMOCOMBI.
59 Jlaboparopnast pabora «3yueHue drofa-ventana.ru
XpOMOCOM Ha TOTOBBIX IMpenaparax»
drofa-ventana.ru
60 JleneHue KIETKH — MHUTO3
drofa-ventana.ru
61 Tunsl kneTok. KapuokuHes 1 IUTOKUHES.




JlabopaTtopHas paborta «HabmoneHue

drofa-ventana.ru

62 MHUTO3a B KJIETKAX KOHYMKA KOpPEIIKa JTyKa
(Ha TOTOBBIX MHUKpOIIpEnapaTax)»
drofa-ventana.ru
63 Perynsuus >xu3HEHHOTO IIUKJIA KIETOK
drofa-ventana.ru
64 Opranu3M Kak eIMHOE 1IEI0e AHBapb
drofa-ventana.ru
65 TkaHu pacTeHHUH.
y drofa-ventana.ru
66 Jlabopatopnas pabota «/3yueHne TkaHen
pacTeHui»
drofa-ventana.ru
67 TkaHu KUBOTHBIX U YEIOBEKA.
y drofa-ventana.ru
68 JlabopaTtopHas padota «/3y4yeHue TkaHei
KUBOTHBIX)
drofa-ventana.ru
69 Opranbl. CHCTEMBI OPTaHOB.
drofa-ventana.ru
20 JlaGopatopHnas pabota «3yuenue

OpraHoB IBETKOBOT'O PaCTCHUS




drofa-ventana.ru

71 Omnopa Tena opranu3mMoB
drofa-ventana.ru
72 JIBM>KEHHE OPraHU3MOB
drofa-ventana.ru
73 [Tutanue opraHM3MOB
N drofa-ventana.ru
7 4 HNTAHUC ITO3BOHOYHLIX )KUBOTHBIX.
HI/IH_IeBapI/ITeJ'ILHaSI CHUCTCMaA YCJIIOBCKA
drofa-ventana.ru
75 JIpIxaHue opraHu3MOB
drofa-ventana.ru
7 6 Z[LIXEIHI/IC ITIO3BOHOYHBLBIX )KUBOTHBIX U
YCIIOBCKA
drofa-ventana.ru
77 TpaHcnopT BewecTs y OpraHu3MoB
K drofa-ventana.ru
78 POBCHOCHAA CUCTEMA ITO3BOHOYHBIX
JKHUBOTHBIX U UCIIOBCKA
drofa-ventana.ru
79 Briaenenue y opranuzMoB




drofa-ventana.ru

80 3amuTa y OpraHu3MoB dbespanb
drofa-ventana.ru
81 NMMyHHast cuctema yesoBeka
p drofa-ventana.ru
8 a3IpaKuMOCTh U PETYIALUA y
OpraHu3MoOB
r drofa-ventana.ru
83 yMOpaJbHasl PETYJISIUS U SHIOKPUHHASI
CHCTEMa XUBOTHBIX M YEJIOBEKA
drofa-ventana.ru
84 ®dopMbI pa3MHOKEHUSI OPTaHU3MOB
drofa-ventana.ru
85 [TonoBoe pazMHoOkeHNE
drofa-ventana.ru
86 Meiio3
I'ameTorenes. O6pa3oBaHue U pa3BUTHE
drofa-ventana.ru
87 MOJIOBBIX KJIETOK. JlaGopaTopHas pabora
«M3yueHune cTpoeHHs MOJIOBBIX KJIETOK HA
TOTOBBIX MHKpOTIpErapaTax
JlaGopatopnas pabora «3yuenue drofa-ventana.ru
88 CTPOEHUSI TTOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOITpenaparax»




WNHnuBuayanbHOE pa3BUTUE OPraHU3MOB

drofa-ventana.ru

89
— OHTOTEHE3
3 y drofa-ventana.ru
9 aKJajKa OpraHoB M TKaHe! U3
3apOJIBIIIECBHIX TUCTKOB
drofa-ventana.ru
91 Poct u pa3BuTHE KUBOTHBIX.
Jlaboparopnas pabora «BrisiBIeHne drofa-ventana.ru
92 MIPU3HAKOB CXOJICTBA 3apOAbIIIECH
MO3BOHOYHBIX KUBOTHBIX)
drofa-ventana.ru
93 Pa3zMHOXeHHUE B pa3BUTHE PACTCHHIA.
Jlaboparopnas pabota «CtpoeHue drofa-ventana.ru
94 OpraHOB Pa3MHOKEHHS BBICIIINX
pacTeHuiD)
1 drofa-ventana.ru
05 CTOPHS CTAHOBIICHUS U PA3BUTHS
TeHETUKH KaK HayKH
0 drofa-ventana.ru
CHOBHBIE TTOHSITHSI 1 CHMBOJTBI
96 mapT
TeHETHKHU.
drofa-ventana.ru
97 JlaGopatopHnas pabota «lpo3oduna kak

00BEKT F€HETUYECKUX HCCIIEIOBAHUI




3aKOHOMCpHOCTI/I HacCJICAOBaHUA

drofa-ventana.ru

98 npu3HaKoB. MoHOTHOpHIHOE
CKpelLIBaHUE.
[IpakTrueckas padota "UzydyeHue drofa-ventana.ru
99 PE3yIbTaTOB MOHOTHOPHIHOTO
CKPEIIMBAHUS Y IPO30(UITBI
drofa-ventana.ru
100 IMuTonornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIBAHUS
A drofa-ventana.ru
101 HaTM3UPYIOIIee CKPEIMBaHuE.
Henonnoe nomunupoBaHue
drofa-ventana.ru
102 JluruOpuiHOE CKPEIIUBAHHKE. anpenb
[IpakTuueckas pabora «3ydenue drofa-ventana.ru
103 pe3yabTaTOB AUTUOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBI»
drofa-ventana.ru
104 [{uTomornyeckue OCHOBBI TUTHOPUIHOTO
CKpEeIBaHUS
drofa-ventana.ru
105 CuernieHHOE Hace10BaHueE MPU3HAKOB
drofa-ventana.ru
106 XpOMOCOMHasl TEOPUS HACIIEICTBEHHOCTH




drofa-ventana.ru

107 I'eneTnka moma
drofa-ventana.ru

108 I'enorun xak 1eaocTHAA CUCTEMA

r . drofa-ventana.ru
109 CHCTUUYCCKUU KOHTpOJIB pa3BI/ITI/I$I

paCTeHHﬁ, JKUBOTHBIX 1 YCJIOBCKA

i B drofa-ventana.ru
110 3MEHYUBOCTb IPU3HAKOB. Bu b

U3MEHUYHUBOCTHU

drofa-ventana.ru

111 MoaudukarmoHHass ©3MEHYUBOCTD

B . drofa-ventana.ru
112 apUALMOHHBIN PSJ M BapUAIIMOHHAS

KpHBasi.

Jlaboparopnas pabora «VccnenoBanue

3aKOHOMEPHOCTEH MO IH(UKAIOHHON drofa-ventana.ru
113 m3meHunBoCcTH. [locTpoeHue

BapHallMOHHOIO PsiJla U BApUAlMOHHOW

KpUBOI»

r drofa-ventana.ru
114 €HOTUIINYECKAS U3MEHUYNBOCTD.

Kom0OuHaTuBHAS H3MEHUYNBOCTE
115 MyTauroHHas U3MEHUYUBOCTD. drofa-ventana.ru

ITpakTnueckas padota «Myranuu y




Tpo30¢ Bl (Ha TOTOBBIX
MUKpOIIpETapaTax )»

drofa-ventana.ru

116

[IpakTrueckas pabora «MyTarnuu y
Ipo30¢ sl (Ha TOTOBBIX
MUKpOIIperaparax)»

drofa-ventana.ru

117

3aKOHOMEPHOCTH MYTAl[MOHHOTO
nporecca. JMUTreHeTHKA U STTUT€HOMHKA

drofa-ventana.ru

118

I'eneruka denoBeka. [IpakTuueckas
pabota «CocTaBIeHHE U aHAITN3
POIOCIOBHOM

drofa-ventana.ru

119

. Ilpaktuueckas pabora «CocTaBieHue u
aHaJIu3 POJIOCIOBHOM

drofa-ventana.ru

120

MeTtoasl MEIUITMHCKON T'€HETUKH

drofa-ventana.ru

121

3HadeHue MEIUITUHCKON T€HETUKHU B
MMpEeaAOTBPAIICHNUU U JICHCHHUU
FeHEeTUYECKHX 3a00JIeBaHMI YeJIoBeKa

drofa-ventana.ru

122

OCHOBHBIE TIOHSATHUS CEJIEKIIHH.
JlabopaTtopHas padota «3ydeHnne copToB
KYJIbTYPHBIX PAaCTEHUN U TOPOJ
AJOMAITHUX KUBOTHBIX»

drofa-ventana.ru

123

JlaGopatopHnas pabota «3yuenue copTos
KYJIbTYPHBIX PACTEHUH U TIOPOJT
JIOMALTHUX KUBOTHBIX)

drofa-ventana.ru




MeToapl CENeKITMOHHON PabOTHI.

drofa-ventana.ru

124 JlaGopatopnas pabota «3yuenue
METOJIOB CEeNIEKIIMU PACTEHUI»
125 JlaGopaTopHas paboTta «3ydeHue drofa-ventana.ru
METOJOB CEJIEKI[UU PACTCHUI»
y drofa-ventana.ru
126 JIOCTHKEHMUSI CENIEKLIUN PAaCTEHUN U
KUBOTHBIX. »
drofa-ventana.ru
127 . [IpakTyeckas padora «IIpuBuBka
pacTeHuin»
C drofa-ventana.ru
128 OXpaHeHHe, U3yYCHHE U UCTIOTIb30BaHUE
TeHETUYECKUX PECypCOB
buorexHoorus Kak Hayka u 0Tpacib drofa-ventana.ru
129 npou3BojcTBa. [IpakTuueckas pabora
«3yueHne 0ObeKTOB OMOTEXHOIOT UM
drofa-ventana.ru
130 [TpakTuueckas pabora «3yuenue
00BEKTOB OMOTEXHOIOTUN»
0 y drofa-ventana.ru
CHOBHBIC HAIIPABJICHUSI CHHTETHYCCKON
131 Mai
ouonoruu
drofa-ventana.ru
132 XpoMOCOMHasI U T€HHAsl UHXEHEepUs




drofa-ventana.ru

133 Meguuuuckre OMOTEXHOIOTUHI 1
134 Kontponbnaas pabora 1
Pe3zepsHbiii ypok. [IoBTOpEHuUE,
135 . 1
000011IeHNEe, CHCTEMAaTU3alHs 3HAHUH
Pe3zepsHbiii ypok. [IoBTOpEHuUE,
136 . 1
000011IeHNEe, CHCTEMATH3aLIM 3HAHUN
OBILIEE KOJIMYECTBO HACOB I1O 136 31

[NPOIT'PAMME




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapurie | Mpakrueckue falsyqeﬂml ﬁﬁiiosaTenbnme
padoThI padoThI pecypest
1 OpodmonionHas teopus Y. JlapBuna 1
5 JIBM>KyIIIME CHITBI SBOJIIOIIUHU BUJIOB 110 Y. 1
[apBuny
3 Bbopn0Oa 3a cymiecTBoBaHue, 1
€CTEeCTBEHHBII U UICKYCCTBEHHBII 0TOOD
4 dopMUpoBaHUE CUHTETHYECKOI TEOPUH 1
SBOJIIOLIUU
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIOLHS U MAKPOIBOJIIOLUS
5 [Tomymsius — saeMeHTapHas e AMHULIA 1
ABOJIIOLIUU
3aKOH reHeTH4ECKOoro paBHoBeCH JIK.
Xapau, B. BaiinOepra. JlabopaTopHas
! pabota «BbIsBIEHNE U3MEHUYMBOCTH Y . 05
0co0eil 0IHOTO BUa»
8 OneMeHTapHbIe (PAKTOPHI SBOIIOIUU 1
9 D¢ ekt ocHoBaTens. dpdexr 1
OyTBUIOYHOTO IOPJIBIIIKA
10 Murpauyu. M301s1uu MOmyisuuii: 1
reorpaduyeckas, OnoJIorudecKas
1 EctecTBeHHBII 0TOOP — HaNpaBJISIONUINA 1

(hakTOp IBOFOITUHN




12

[TonoBoti oT6op

13

[Tpucnoco0IeHHOCTh OPraHU3MOB Kak
pe3yJIbTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabora «/3yuenue
apoMop(h030B U HIHOATATITALIHHA Y
pacTeHUI U )KUBOTHBIX»

0.5

14

[Tpumepsl nprcTiocOOICHHUH Y
OpraHU3MOB: MOP(OIOTUYECKHUE,
¢busnonornueckue, ONOXMMHUIECKHE,
nosezneHueckue. Jlaboparopuas pabora
«[TpucnocobaeHus: OpraHu3MoOB 1 UX
OTHOCHTENbHAs 1IETIeCO00Pa3HOCTh

0.5

15

Bun, ero kpurepuu u CTpyKTYypa.
JlaboparopHas pabota «CpaBHEHHE
BUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPHIO)

0.5

16

Crpykrypa BUIa

17

BunoobpazoBanue kak pe3ynbrat
MHUKPOIBOIIOIUU

18

CBs3b MHKPO3BOJIFOIUHN U
SIMUJICMHOJIOTNH

19

Makpossosntonus. [TaneoHTonornueckue
METO/bl U3YUYEHUS IBOTIOLUN

20

buoreorpaduueckre MeToAbI U3yYeHUS
3BOJTIOIIH

21

OMOPHUOIOTHYECKHE U CPAaBHUTEILHO-
MOP(OJIOTHIECKUE METOIBI H3YUCHHS
SBOJIOLIMHA




MonekynsipHO-TeHETUYECKHE,

22 OHMOXMMHUYECKUE K MATEMATHICCKHUE
METO/Ibl U3YUYEHUS IBOTIOIIAN
23 OO6mre 3aKOHOMEPHOCTH DBOJTIOLIAN
24 AnantuBHas paguaius.
HepaBHOMEpHOCTH TEMITOB SBOJIIOLIUH
o5 Hay4nble rumoTe3bl MPOUCX 0K ICHHS
JKM3HU Ha 3emiie
26 JloHayuHbIe IPECTaBICHUS O
3apOKICHUH JKU3HU
97 OcCHOBHBIE dTaIbl HEOPTAHMIECKON
9BOJIIOLUN
28 ['unoTessl 3apoXKACHUS KU3HU
Ncropust 3emin 1 METOIBI €€ H3ydeHUS.
29 Jlaboparopuas padota «3yueHue u 05
OIMCAaHKME UCKOIMAEMbIX OCTaTKOB
JPEBHUX OPTaHU3MOBY
30 HauansHeie 3Tans! OpraHnuecKou
SBOJIIOLIMH
31 OBONIOIUS yKapuoT
OCHOBHBIE 3TaMbl YBOIOIHHI
39 pacturensHOro Mupa. [IpakTrdeckas 05
pabora «3yueHnue ocobeHHOCTEM '
CTPOCHHMS PACTCHHI Pa3HBIX OTJICIIOB)
33 OCHOBHBIE JTAITBI BOJIFOIUH KHBOTHOTO

MHpa




9BOJ’II-OI_[I/ISI KNBOTHBIX. HpaKTI/ILIeCKaH

34 pabota «3ydenne ocoOeHHOCTEH 0.5
CTPOCHHS TO3BOHOYHBIX )KUBOTHBIX

35 Pa3Butue xu3HM Ha 3eMIe 10 3paM U
nepuoaamM

36 MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHE KPU3HCHI ITPOLILIOTO

37 CoBpeMEHHBIH HKOJIOTUYECKUI KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro
MIPOIILIOTO

39 OCHOBHBIE CUCTEMaTHYECKUE TPYIIITHI
OpraHu3MOB

40 AHTpPOIOJIOTHS — HAayKa O YeJIOBEKe

a1 Pa3ButHe npeacraBneHuii o
MIPOUCXOXKACHUH YEIOBEKA
Mecto yenoBeka B cucTemMe
opranudeckoro mupa. JlaboparopHas

42 pabota «/3ydenre ocoOeHHOCTEH 0.5
CTPOEHUS CKEJeTa YeJI0BEKa, CBA3aHHBIX
C MPSIMOXOKAEHHEM»

43 JIBMoKyIIMe Cuilbl aHTPOIIOTEHE3a

44 CooTHomieHrne OMOJIOTHYECKUX U
COLMAJIbHBIX ()aKTOPOB B aHTPOIIOTeHE3e

45 OCHOBHBIE CTa/IMU AHTPOTIOTEHE3a

46 [TaneoreHeTrka U MaJICOTCHOMHKA

47 DBOJTIOLIUS COBPEMEHHOT'O YeJIOBEKA




48

UYenoseueckue pacel. [Ipaktruueckas
pabota «3yueHune IKOIOTUIECKUX
aJlanTanui 4eJoBeKa

0.5

49

MexaucIuIIMHAPHBIC METOIbI
AHTPOMOJIOTUHU

50

3apoxaeHUE U pa3BUTUE IKOJIOTUU

o1

Mertoapl sxonoruu. JlaboparopHas
pabota «/3ydeHre METOI0B
9KOJIOTHUECKUX UCCIICIOBAHUID)

0.5

52

3HadyeHMe SKOJIOTHUSCKUX 3HAHUHI JJIA
YCJIOBCKa

53

Dkosorudeckue HakTopsl

54

Abunornyeckue pakropbl. CBET Kak
sKoJsioruueckuii pakrop. JlaboparopHas
pabota «BpIsBICHNE TPUCTIOCOOICHUI
OPTaHU3MOB K BIIMSIHUAIO CBETa

0.5

55

Abuotnueckue paxtopsl. TemnepaTtypa
KaK 9KOJIOTHYECKUH (aKTop.
JlabopaTtopHas pabota «BrisBiieHue
MPUCTIOCOOTIEHUI OPTaHN3MOB K
BIIMSIHUIO TEMIIEpaTyphbl»

0.5

56

AbuoTtnueckue GpakTopsl. BiaxHoCcTh
KaK 9KOJIOTHYECKUHN (aKTop.
JlaGopatopHast paboTa «AHaTOMHYECKHE
0COOEHHOCTH PaCcTEHUH U3 Pa3HBIX MECT
oOUTaHUS»

0.5

57

Cpensl 06uTaHUST OPraHU3MOB

58

buonornueckue puTmsl




59

XKuznennsle popmbl OpraHU3MOB

60 buotnueckue pakTopsl
3HaueHne OMOTUYECKUX B3aNMOIEHCTBUI

61 JUISL CYILIECTBOBAHMS OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTHYECKHE XaPAKTEPUCTUKU
TIOMYJISIIAN
OcHOBHBIE [TOKa3aTENH MOMYJISIUU:

63 YHCIIEHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MI0JIOBAsI CTPYKTYpa
OCHOBHbIE TIOKA3aTEeIN HOMYJISALIH:

64 POX/1aeMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUU

65 DKosorn4eckas CTpyKTypa HOMYJISIIAN

66 JlnHaMuUKa MOMYJISAINN U €€ PEeryIsus

67 KpuBbIe pocTa YHCICHHOCTH TOYJISIHH.
KpuBbie BEDKHUBaHHS
DKoJoruyeckasi HUIIa BUJA.

68 JlaGopatopHnas pabora 05
«ITpucnocobneHns ceMsH pacTeHUI K '
pacceneHuIo»

69 Bun xak cucrema momyssiui

20 3aKOHOMEPHOCTH MOBEACHUS U MUTpalui
KHBOTHBIX

71 Coo01ecTBO OpraHu3MoB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPbITas CHCTEMa

73 KpyroBopot BemecTB 1 MOTOK YJHEPTUH B

OKOCHUCTEMEC




74

OCHOBHBIE TOKA3aTEJIN SYKOCHCTEMBI

75 DKOJ0rn4ecKre NUpaMuIbl

76 N3menenuns cooOIecTB — CyKIECCUU
[Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMbI

77 03€p U peK. DKOCUCTEMbI MOpeH U
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMbI
TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTPOTIOT€HHBIE SKOCUCTEMBI
Ypb6oskocucremsl. [IpakTudeckas padota

80 «3yueHue u onMcanue 0.5
ypOOIKOCHUCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB
B DKOCHCTEMAax
MexaHu3Mbl BO3/ICHCTBUS 3arpsi3HEHU N
pa3HBIX TUTIOB Ha CYyOOpPraHW3MEHHOM,

82 OpPTaHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCUCTEMHOM YPOBHSX

83 buocdepa — obmiennanerapHas
o0oJiouka 3eminu

84 VYuenue B. U. Bepnazackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uocdepsl

86 Kpyrosopots! BeniecTs u
OMOT€OXUMHYUECKUE ITUKIIBI

87 3oHanbHOCT 6MOCcheprl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBoCTh OMOChEpbI

89 DKOJIOTUYECKHE KPU3HUCHI U MX TPHYUHBI

90 Bo3zaeiicTBue yenoBeka Ha 6nochepy

o1 AHTpONIOr€HHOE BO3/IEHCTBHE HA
PaCTUTEIbHBIN U )KUBOTHBIA MUD

92 Oxpana npupoIsI

03 OCHOBHBIE IPUHIUIIBI YCTOWYUBOTO
Pa3BUTHSI YEJIOBEUECTBA U MIPUPOIBI
ParmonansHO€ MPUPOIOTIONIE30BaHIE H

94 COXpaHEHHE OMOJIOTUIECKOTO
pa3zHooOpa3zus 3emiu

95 O6o006mienne Mo TemMe « MUKPOIBOIIOIUS
U e€ pe3ybTaThD»

9% O06o061eHue 1o Teme «Makpo3BOIIOLUS
U €€ pe3yIbTaThbD»

97 O6o006uenue o reme «lIpoucxoxnenue
Y pa3BUTHE KU3HU Ha 3eMiie»

08 O6o006menue o reme «IIpoucxoxnenue
YeJI0BEKA — aHTPOIIOr€HEe3»

99 O060061eHne Mo TeMe «IKOJIOTHS — HayKa
0 B3aMMOOTHOUIICHHUSX OPTaHU3MOB)

100 O6061enue no reMe «OpraHu3Msl U
cpena oOUTaHUs»

101 O0006111eH1E 10 TEME «IKOJIOTHS BUIOB U
TIONYJIALIMI

102 O6061eHue no reme «buocdepa —

rio0anbHas SKOCHCTEMAa




OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

7.5
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