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MOSACHUTEJIBHASA 3ATINCKA

[Iporpamma mo y4ueOHOMY mipeameTy "buonorus" (mamee - Owosorus) Ha
ypOBHE cpenHero oodiero obpaszoBaHusi pazpaborana Ha ocHoBe denepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaeparumy,
dI'OC COO, Konnenuuu mpenojiaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHUM (enepaabHoil paboueid mporpaMMbl BOCIIUTAHMUS.

YueOuslii npeamer «buonorus» yrmy0naéaHoro ypoBHs uzydenus (10-11
KJIACCHI) SIBIISIETCSI OAHUM M3 KOMIIOHEHTOB MpeAMETHOMN o0nactu «EcTecTBeHHO-
HayuHble mpeaMmeTb». CormacHo mnonoxeHusMm DOIOC COO npodunbHbIe
y4eOHbIE MpPEIMEThI, U3ydyaeMble Ha yriayOJEHHOM YpPOBHE, SIBISIIOTCS CIOCOOOM
muddepenpanii  oOy4eHUsT Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUsl U
MPU3BaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM, CPEIHUM
o01muM, cpeTHUM MPOoGEeCCUOHATIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Yy4yeOHBIX MPEAMETOB [IOJDKEH OBITh OPUEHTHUPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBS3aHHBIX C TpodopHeHTAIME OOyYarolUXCd W CTUMYJIUPOBAHUEM
HMHTEpeca K KOHKPETHOM O00JIaCTH HAy4YHOTO 3HAHUS, CBA3AHHOIO C OHMOJIOTHEH,
MEJIMLIMHOM, SKOJIOTUEN, TICUXO0JIOTUEN, CIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma mo ydyeObnomy mnpeamety "buonorus" naér mpeacraBieHuE O
Heau M 3ajadax u3ydeHusi ydeOHoro mnpenmera «buonorus» Ha yriyonéHHOM
YPOBHE, ONpeAesieT 00s13aTesIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpIKAHUE, €T0
CTPYKTYPUPOBAaHHME TIO pa3fesaM Uu TeMaM, paclpeiesieHHe 10 Kiaccam,
PEKOMEHAYET TOCJIEeI0BaTeIbHOCTh H3YyUYEHHS Y4eOHOro Marepuajia ¢ y4E€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKH Y4eOHOTo Ipoliecca,
BO3pPAaCTHBIX OCOOEHHOCTEH oOyuaromuxcsi. B mporpamme mno Ouosoruu
peanu30BaH MNPUHIUIT MPEEMCTBEHHOCTH C HM3y4YeHUEM OHOJIOTMH Ha YpOBHE
OCHOBHOrOo  oOmiero oOpa3oBaHusi, Orjarogapss d4emMy MpOCMaTpUBaeTcs
HANPaBJICHHOCTh HA  TMOCJEAYIONIee Ppa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPHEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUSI,
HKOJIOTUYECKOTO MBIIIUICHUSI, TPEJCTABICHUH O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOI0 OTHOIICHUS K OKpyXaromel mnpupoaHo cpene. B
nporpaMMe Mo OHOJIOTMU TaKX e TOKa3aHbl BO3MOXKHOCTU YYEOHOTO TMpeaMeTa
«buonorus» B peammzanuu  TpeboBanmit DPI'OC COO k MmIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
(dbopMHpOBaHNK OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIHHON  JEATEIHHOCTU
0o0yJarommxcsi MO0 OCBOCHHUIO COJIEpXKaHUsI OMOJIOTMYECKOro O0pa3oBaHUsl Ha
YPOBHE CPEJHET0 00111er0 00pa3oBaHuUsl.

VYuebnsiii npenMer «buosorus» Ha ypoBHE cpelHEro oluero oopa3zoBaHus
3aBepiiaer Ouojoruyeckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



paciidpeHre U yriayOjeHue 3HaHHM OOydJarommxcsi O >KMBOM MpUPOJE, OCHOBAaX
MOJIEKYJIIPDHOM ¥ KJIETOYHOM OHMOJIOTHUH, SMOPHOJOTUU M OHOJOTHUU Pa3BUTHS,
TeHETHKHU, CEIEKIIMU, OMOTEXHOJIOTHH, SBOITIOIMOHHOTO YYEHUS U DKOJIOTHH.

N3yyenue yudeOHoro mnpeamera «buonorus» Ha YriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJrOTOBKY OOYYaIOIIMXCA K MOCIEAYIONIEMY IOJYYEHHUIO
Ouonormueckoro  o0Opa3oBaHMsl B  By3ax M OpraHM3alUsAX  CPEAHETO
npodeccroHanbHOro 0o6pazoBanusi. OCHOBY €ro COJEpKaHUS COCTABISIET CUCTEMa
OMOJIOTUYECKUX  3HAHUW, TOJYYEHHBIX TMPU  HM3YyYEHUHU  OOYHAIOIIUMUCS
COOTBETCTBYIOIIUX CUCTEMATHYECKUX Pa3/elIOoB OMOJIOTMM HA YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kimaccax 3TH 3HAHMS MOJNy4arOT pa3BuTHe. Tak,
paclIMpeHbl U yriayOJeHbl OHOJOTMYECKHE 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME YEJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKU3HH,
JOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEACHUS TPUKIAHOTO U IIOMCKOBOTO
XapaKTepa, KOTOPbIE MOXHO HCIIOIb30BAaTh KaK OPUEHTHUPHI JUIS IMOCIEIYIOLIErO
BbIOOpa mpodeccun. Bo3aMokHa Takke MHTErpanus OHOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJIYYEHHBIMH OOYYAIOIIMMUCS MPU HU3YyYEHUU
($u3MKH, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mporpamMmbl 1o ydeOHOMy mnpenmery "buonmorus" otpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOUMOHHBIA MOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3aliu, IBOJIIOIMU OPraHUYECKOro MUpa Ha 3emIie,
COXpaHEHUusi OHMOJIOTMYECKOro pa3HooOpa3usi 1uiaHeTsl. Tak, B 10 kiacce
M3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOruu, SMOpPUOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUHU, OMOTEXHOJOTUU U CHUHTETHYECKON
OMOJIOTHH, AKTYaJIM3UPYIOTCA 3HAHUS OOydYarolmuxcs Mo OOTaHWKE, 300JI0THH,
aHaroMuu, Quinojoruu uenoBeka. B 11 kiacce u3y4aroTcsi 3BOIIOLMOHHOE
y4eHHUe, OCHOBBI KOJIOTUU U yueHue o ouocdepe.

VYyeOnslii npeamer  «buonorus» mpuszBaH  00€CNEUUTh  OCBOEHHUE
oOy4aronMMucss OMOJOTUYECKUX TEOPUN U 3aKOHOB, UAEH, MPUHIUIIOB U MPaBUII,
JIS)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOPa3suM M OCOOEHHOCTSAX KIJIETKH, OpraHu3Ma, MOIYJISALHUH,
OMOILIEH03a, YKOCUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MTPUKIAAHBIX acTeKTaX OMOJIOrMYecKuX 3HaHuu. J{is
pa3BUTUS M TOJJCPKAHUS MHTEpeca OOydarolmuxcs K OHOJIOrMHM Hapsaay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACPXKaHUHU MPOTrpaMMbl
o OMOJOTMM MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS U Pa3BUTHUS
TOM WM HHOW 00nacTh OWOJOTMH, BKIIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX
YU€HBIX B PELIEHUE BAKHEHUIITNX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



Lenb n3ydenus yueOHoro npenmera «buonorus» Ha yrimyOnéHHOM YpOBHE —
OBJIaJICHHEe  OOYYAIOMIMMUCS  3HAHUAMH O  CTPYKTYpPHO-(GYHKUIHMOHATHHOU
OpraHu3allid >KMBBIX CHCTEM pA3HOTO paHra MW MNpuUoOpeTeHUuE YMEHUM
UCIIOJIb30BaTh 3TU 3HaHUS B (OPMHUPOBAHUU MHTEpeca K OmpenenéHHo obiactu
npodecCHoHaNbHON JEeSTENbHOCTH, CBSI3aHHOM ¢ OWoyornel, Wiu K BBIOOPY
y4eOHOT0 3aBEACHUS SISl IPOIOJKEHHS OMOIOTUYECKOTO 00pa30BaHuUS.

JlocTikeHne 1enu M3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yrayO0iIEHHOM ypOBHE 00€CTIEYNBACTCS PEIICHUEM CICAYIONINX 3a/1a4:

OCBOCHHME OOYYaIOUIUMUCS CUCTEMbI OMOJIOTMYECKHX 3HAHMN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICHIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPa; O
CTPOCHUHU, MHOIroo0pa3uM M OCOOCHHOCTAX OHOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MMOMYJIALMS, BUJ, OMOreoleH03, Onocdepa); 0 BbIIAIOMINUXCA OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEI0BAHUSAX B OMOJIOTUY;

O3HAaKOMJIEHHE OO0YyYarouMxcs ¢ METOAAMM IO3HAHUS JKUBOM NPUPOIbL:
UCCJIEIOBATEIbCKUMU ~ METOJIaMU  OMOJIOTMYECKUX HAayK (MOJIEKYJISIpHOU U
KJIIETOYHOW OMOJIOTMH, SMOpPHOJIOTUM U OWOJIOTMM pPa3BUTUA, TEHETUKU U
CEJIEKIIMM, OWOTEXHOJOTUM U CHHTETUYECKOW OWOJIOTHH, MaJCOHTOJIOTHUH,
HKOJIOTMH);  METOJaMU  CaMOCTOSITEIbHOIO  IMPOBEIEHUS  OMOJOTHYECKHX
UCClIeloBaHUi B JjabopaTopuu W B mpupoje (HaOmroJeHue, HN3MEpeHue,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHUE OOYyYarOUIMMHUCA YMEHHUSIMU: CaMOCTOSITEIbBHO  HaXOIUTh,
aHAJIM3UPOBATh U MCIOJIb30BaTh OMOJOTMYECKYIO HH(OPMALMIO; MOJIB30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHMBOJUKOW; YCTAHABJIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U COLUMAIbHO-3KOHOMUYECKHMMH U  3KOJOTHUYECKHUMHU
mpoOJjeMaMy 4YeJIOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH NESITEIBHOCTU IIO
OTHOIIICHUIO K OKpY’Karolled NpUpOIHON cpese, COOCTBEHHOMY 3/I0POBBIO U
3JI0POBBI0  OKPY)KAIOIIUX  JIIOJIEH; OOOCHOBBIBAaTH U COOJIOATh  MEPBI
MpoPMIAKTUKA WHOEKITMOHHBIX 3a00JIEBaHMA, TTpaBUJia TOBEJCHUS B MPUPOJIE U
oOecrieueHns 6€30MaCHOCTH COOCTBEHHOM KM3HEAESTEIbHOCTU B UpE3BbIYANHBIX
CUTyallMsIX MPUPOJHOTO M  TEXHOTCHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIE HAyYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4arOUIMXCsl MHTEIJIEKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIIAIOIMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OMOJIOTMH, pelIaeMbIMU €10 MpoOJieMaMu, METOI0JIOTHen
OHMOJIOTYECKOr0o UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIbHBIX
UCCJIeIOBAHUM, PelIeHHs] OMOJIOTMYECKUX 3a7a4, MOJACIUPOBaHUsl OMOJIOTHUYECKHUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHHUE y OOYYAIOIIMXCS [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJE B
[IEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUYECKOMH,
F€HETUYECKOM TpPaMOTHOCTH, OOIIEH KYJIbTYpbl TMOBEJICHUS B MPUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUMU;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAIIBLHOM
IPUPOAOIIONB30BaHUN (COOMIO/ICHNE TPABWJI MOBEJIEHUS B MPUPOJE, OXPAHbI
BHJIOB, DKOCUCTEM, OHOc(]ephl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBbSI M 37J0POBBS
OKpYXaromux Jrofeil  (coOmomeHus Mep MpOPMIAKTHKA — 3a00JEBaHUM,
oOecrieueHrne OE30MaCHOCTH >KU3HEACSITEIIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Ui  OCO3HAaHHOro  BbIOOpa  oOydaromumucs
VHJIUBUTYJIbHOMN o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocieAyomemMy MTpodecCHOHATPHOMY CaMOOIPEICTICHHIO, B COOTBETCTBUU C
UHIVBUYyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OO1ee 4nMcao 4yacoB, OTBEACHHBIX HA M3y4Y€HHE OMOJIOTHUHM Ha yIiyOJIeHHOM
YpOBHE cpeaHero ooriero oopa3oBanus, coctaBimsieT 204 vaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJETIO).

O100p OpraHm3anMoOHHBIX (OPM, METOJIOB U CPEICTB OOy4deHHsI OHMOJIOrHU
OCYIIECTBIISIETCS ¢ Y4ETOM CHELM(PHUKU €ro CoAepKaHHUs M HalpaBIEHHOCTH Ha
OpOAODKEHHE OHOJIOTUYECKOTO 00pa3oBaHUSl B OpraHU3alUsX CpPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTenbHBIM yCIOBUEM NMPU 00yYEHUU OMOJIOTHH Ha Yyri1yOlI€HHOM YpOBHE
SBJISIETCSl TIPOBEJICHUE JTA0OPATOPHBIX M TpakTU4YecKux pabot. Taxxke ydactue
0o0y4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-HCCIIEOBATENbCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPENENACTCS y4YUTEIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX TPUPOTHBIX YCIOBHIA.



COJEPXAHUME OBYYEHUA
10 KITACC

CopnepkaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. BuoJsiorusi Kak Hayka

CoBpeMeHHass OMOJIOTHST — KOMIUIEKCHasE Hayka. KpaTkas ucrtopusi pa3BuTHS
Owonornu.  buonormdyeckne HayKM M HM3y4aeMble UMH  TPOOJIEMBI.
dOyHAaMEHTANIbHbIC, TPUKIAIHBIE W TOWCKOBBIE HAay4YHbIE HCCIECIOBAHUS B
ouosoruu.

3HayeHue OMOJIOTHH B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kaptuHbel Mupa. IIpodeccuu, cBsizanHbie ¢ Ouosorveil. 3HaueHUe OHMOJOTHH B
IIPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKa: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILJIEHHOCTH, OXPaHE IPUPOJIBL.

JleMoHCTpanun

[Toptpets: Apucrorens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. /lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBs3b OWMOJIOTMM C JIPYyrMMHU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. )KuBble cucTeMbl M HX H3yUeHHE

JKuBble cucCTEMbl Kak NpeaMeT u3ydeHusi Ouonoruu. CBOWCTBA MKUBBIX
CHCTEM: €IUHCTBO XMMHUYECKOIO COCTaBa, JUCKPETHOCTb M UEIOCTHOCTS,
CJIO0KHOCTb UM YINOPSAJAOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTaHU3aLWs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMu KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOIYJISAIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreoneHoTHueckuit), OmochepHbiii. IIporecchl, MPOUCXOIAIINE B KHUBBIX
cucremax. OCHOBHBbIE TpHU3HAKW KUBOro. JKu3Hb Kak (opma cyliecTBOBaHUS
Marepuu. Hayku, n3ydaroiime ,1uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenne XKuUBBIX cucTeM. Meroasl Ouosiornueckoil Hayku. HaOmronenwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTeMaTH3alusl, MeTaaHanus. [IoHsTHe 0 3aBUCUMOi 1
HE3aBUCUMOM TrepemMeHHoW. [lnanmpoBanune »skcnepumenta. IloctanoBka wu
mpoBepka rumnote3. HyneBas rumoresa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormdeckux JaHHbIX. ONEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpuymHBI HCKaKEHUA pe3ysabTaTOB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonoruueckue
cuctembl», «CBOWMCTBAa KWUBOW MaTepuu», «YPOBHH OpraHU3alMU KUBOU
npuponb», «CTpoeHHE KUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEeUecKoro opranuszma», «buoreonenosy, «buocdepan, «Metoabl
U3YYEHUS KUBOU IPUPOIBD.

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE  JJIi  TIPOBEICHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonb3oBaHWE PaA3IMYHBIX METOJIOB IIPU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KieTKu

Knerka — cTpykTypHO-(QYHKIMOHalbHAsE eAMHULA KuBoro. Kcropus
OoTKpbITUsA KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. llIBans,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE IOJIOKEHUS COBPEMEHHON KIIETOUHOM
TEOPHH.

MeToapl  MOJIEKYJISIpHOM M KJIETOYHOW  OMOJOTMM:  MHMKpPOCKOIIUS,
xpoMarorpadus, 31eKTpodope3, METoJl MEYEHBIX aTOMOB, AH(depeHIuaIbHOe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue QuKcupo8anHuuix
K1emok. DIEeKTpoHHass MUkpockonus. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemMmoHCTpanuu

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

Tabmuibl u cxeMbl: «CBETOBONH MHKPOCKOID), « DJIEKTPOHHBIA MHKPOCKOID,
«HcTopus pa3BUTHS METOIOB MUKPOCKOIIHI.

ObopynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIIpenapaThl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

IIpakTnueckass padora «M3yueHne METOJOB KJIETOYHOH OHOJIOTUU
(xpomartorpadus, osnexkrpodopes, auddepeHmanbHOe EHTPUDYTHPOBAHUE,
[TLIP)».

Tema 4. Xumun4yeckasi OpraHu3anus KJIEeTKH

XUMHUYECKHM COCTaB KJIETKA. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIEMEHTHI.
Boma n e€ posp Kak pacTBOPUTENS, PEAreHTa, y4acTHE B CTPYKTYpPHpPOBaHUU
KJIETKH, TEIUIOperyysiquu. MuHepanabHble BEUIECTBA KJIETKU, MX OHOIOrmyeckas
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BelIECTBA KIETKU. buosornueckue nosmMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Monekysbl. [lepBuunas
CTpyKTypa Oejka, MHenTHAHAs CBsI3b. BTopuuHasg, TpeTh4yHas, 4YeTBEpTUYHAsS
cTtpykrypsl. Jlenarypamusi. CpoiictBa OenkoB. Kiaccuduxanuss  OenKoB.
buonorudeckue ¢pynkuuu 6enkoB. /Ipuonsi.



YraeBoasl. MoHOCaxXapu/ibl, AUCaXapyIbl, OJIUTOCAXaPUbl U MTOTUCAXAPUIBIL.
O6mmit 1maH crpoeHus W (UBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue QpyHKIIUN YTIII€BOIOB.

Jlununpl. M'auapodunsHO-TUIPOdOOHBIE cBOlicTBA. Knaccudukamms aumnumos.
Tpurnunepunbl, Qocoaunuasl, BOCKH, cTepounbl. buonorudeckue GyHKIUN
aunuaoB. OO1ue cBoicTBa OMOIOTHYECKUX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO03aMbIKaHHIO, OJTYTIPOHUIAEMOCTb.

Hyxnennossie kucnotel. JJHK um PHK. CtpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunuun xomruiemenTapHoctu. Ilpasuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaenune u ononorndeckue ¢pynkiun JJTHK.
Buner PHK. ®yukuun PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3su B Mojekyie ATO.
buonornuyeckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUUKH, UX (YHKIIMH B
Kietrke. J[pyeue wuyxneoszuompughocghamer (HT®). CexBenupoBanue JHK.
Memoowl eenomuru, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas OuoOJIOTHS: OMOXUMUYECKHE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa U NPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOJIEKYN. Modenuposanue
CmMpYKmMypsl U QYHKYUuti OUOMONEKY U ux Komniekcos. KomnvromepHuiti ousaun u
OpeanHuyecKull CUHmMe3 OUOMOJIEKYl U UX HeNPUPOOHBIX AHANOZ08.

JleMoOHCTpanun

[Toptpetsr: JI. [Tonunr, dx. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankiuH,
@. Conrep, C. [Ipy3unep.

[uarpammbl:  «PacnpenesnieHne XUMUYECKMX JOJEMEHTOB B  HEXKHUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr u cxembl: «llepuoguyeckas Tabnuia XUMHUUYECKHX AHJIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJb», «BelecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHuEe MOJIEKYI
yrieBonoBy, «CTpoeHne MOJeKyn JHMnuaoB», «HykiIenHOBBIE KHCIOTBDY,
«Ctpoenue monekyibl ATO».

O6opynoBaHue: XuMu4ecKas nocyza u 000pyaoBaHue.

JlabopaTtopHnasi pab6ora «O0Hapy)eHUE OEITKOB C MOMOIIBIO Ka4ECTBEHHBIX
pEAKLIUI».

JlaGoparopnass  paGora  «lccinegoBaHWe — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHne u pyHKINH KICTKH

Tunbel KIETOK: JyKapuOTHYEeCKas U Mpokapuotuueckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BAHUS KIETKU.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KieTouHas cTeHka OakTepuii 1 apxen.
OcoOEHHOCTH CTpPOEHHSI TeTepoTpOoHON U aBTOTPOGHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib IPOKapuoOT B OMOLIEHO3aX.

Crtpoenue u (GYHKIIHMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[na3zmatuueckass MeMOpana (masmaiemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BElIECTB uepe3 IMIa3MaTHYeCKyl0 MEMOpaHy: MacCHUBHBIH
(muddy3us, obneruéunass aud¢ys3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
aKTUBHBIA TpaHcropT). Ilomynponuniaemocts MemOpanbl. PabGora HaTpwmii-
KaJIMEeBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuro3. Dk301muTo3. Kinetounas
crerka. CTpyKTypa ¥ (QyHKIIHMH KJIIETOUHOM CTEHKH pacTeHU, TPUOOB.

[utomna3ma. [luto3one. IluTtockener. [pmxenne nuurormnazmel. OpraHoubl
KiIeTku. OaHoMeMOpaHHBIE OpraHOWIbl KJIETKH: HSHJIOIUIA3MAaTUYECKasl CeTb
(BIIC), anmapar ['onabmxu, JTU30COMBI, UX CTPOCHHE WM (PYyHKUUHU. B3anmocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpOEHHE TpaHyJSIPHOTO PETHKYJIyMa.
Mexanuzm nanpasnenus 6eaxos ¢ IIIC. CuHte3 pacTBOpUMbIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['nmagkmii  (arpaHyJisipHBIM)  3HAOIIIA3MATHUYECKHM
petukynyM. CekperopHas QpyHkuus anmapata ['onsmxu. Moougurkayusa 6enkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoorcu. Tpancnopt
BELIECTB B KJIETKE. Bakyoisn pacTUTENbHBIX KIETOK. KieTounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KIETKH:  MUTOXOHAPWUM,  ILJIACTUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUN M 1iactun. llepBuunele,
BTOPUYHBIE U CIIOKHBIE  IUIACTUIBl  (POTOCHUHTE3UPYIOUIUX  DYKApHUOT.
XJI0pOIIACThI, XPOMOIUIACTHI, JIEMKOIUIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHune W (QyHKUUH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmeol.
MukpodunameHTsl. Axkmunogvie Mukpoguiamenmyvl. MBpIllIEYHbIE  KIETKU.
Axmunogvle KOMHOHEHmMbl Hembluleunvlx kiemokx. Muxkporpyoouku. Kierounsrii
ueHtp. CTpoeHMe U JBWKEHUE JKIYTHKOB U peCHUYEK. MUKpoTpyOOUuKH
nuTomiasmel. LlenTpuons. benku, accoyuuposanmvle ¢ MUKPODUIAMEHMAMU U
muxpompybouxamu. Momopuvle benxu.

Anpo. O6omouka sapa, XpOMaTHH, KapuoIia3Ma, SAPHIIIKA, UX CTPOCHHUE H
byakiuu. Snepupiii 0enkoBBIH MaTpukc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpoMocoM B HUHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka s0epHou 000104Ku 6 mumo3se. foepHulil
mpaucnopm.

Knerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTuTEeNBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



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

Tabmumpt 1 cxeMbl: «CTpoeHHE JYKApUOTHUYECKOH KIeTKn», «CTpoeHue
KUBOTHOU  KJETKW», «CTpoeHWe  pacTUTENbHOM  KieTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUUECKON KIIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIpENnapaThl OaKTepUaaIbHbIX KIETOK.

Jlaboparopnass pabGora «/3yueHue CTpOEHUS KIETOK PpPa3IMYHBIX
OpPraHU3MOBY.

IIpakTueckasi padora «/3yueHne CBOMCTB KJIETOYHON MEMOpaHbD.

JlabopaTtopnass padora «lccienoBanue miazMoiu3a W JEIJIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnueckass  padora  «/3yyeHue  JABMIKEHHS  LMUTOIUIa3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. OOMeH BelllecTB M IPpeBpallleHNe JHEPTHHU B KJIeTKe

AccUMHUIIALINS M AUCCUMMIISIITUS — JBE CTOPOHBI MeTaboau3ma. Turbl oomMeHa
BEIIIECTB: aBTOTPO(HBIM U TeTepoTpodHbIA. YuacThe KHUCIOpoAa B OOMEHHBIX
mpoleccax. OJHEpPreTU4eckoe obecredeHue KIeTku: mnpeBpamieHue ATO B
oOMeHHbIX Tporieccax. DepMeHTATUBHBIA XapakTep peakluid KIETOYHOTO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSIL.
Kodepmentsl. OTinunst pepMEHTOB OT HEOPTraHWYECKUX KaTalau3aTtopoB. benku-
aKTUBATOPhl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peaklMii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHX BEIIECTB B KieTke. {DOTOCUHTES.
AHoxcueennvlll U oxcueenHvlll pomocunmes y oaxmepuil. Ceemocobupaiowue
nueMeHmvl U NUSMeHmMbl PeakyuoHHo20 yeumpa. Poib XJIOpOIIacTOB B MPOLECCE
¢dorocunTeza. CretoBas u TeMHOBas (ha3pl. Pomoovixanue, Cs., Cs. u CAM-munvi
¢pomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbIX (PaKTOpOB
Ha CKOpOoCTh (poTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3A.

XEeMOCHUHTES. Paznoobpazue OpPraHn3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIINE OaKTepuH, >KeNe300aKTepuu, CcepoOaKTEepuH, BOJOPOIHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl OposkeHus. I[IponykTel OposKeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTEH OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oranbl HSHEPTreTUYECKOTO oOmeHa.
[ToaroroBuTeNnbHBIN 3TAM. [ TUKOIN3 — OECKUCTOPOIHOE PACIICTICHUE TIIFOKO3bI.

buonornyeckoe okuclieHUEe, WIH KJIETOYHOE JbIXxaHue. Poib MUTOXOHIpHIL B
npoleccax onojornyeckoro okucienus. [uknuueckue peakuuu. OKUCIUTEIBHOE
dochopunupoBanue. Iuepeus memopanHoco epaduenma npomonos. Cunmes



AT®D: paboma npomonnoii AT®-cunmaszei. llpenmyrecTBa a’poOHOTO ITyTH
oOMeHa BellecTB nepes] aHadpOOHBIM. DPGHEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsr: Ix. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DoToCUHTE3Y, «DHEpreTHIecKuil 00MeH», «brnocuHTe3
oenkay, «Ctpoenne GpepmMerTay, «XEeMOCHHTE3Y.

OO6opynoBaHuEe: CBETOBOM MHKPOCKOI, 000pYIOBaHUE ISl MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass  padora «l3ydeHHe  KATAUIUTHUYECKOM  aKTHMBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y».

JlabopaTtopnasi padora «/3ydyeHue (QepMEHTATUBHOTO PpaCIICIIIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JladbopaTropnassi padora «CpaBHeHue TporeccoB  (orocuHTe’a U
XEMOCHUHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KIeTKe

Peakuun mMatpuyHoro cuHtesa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIIMIX

MaTPUYHOTO cuHTe3a. Peanuzaius HacnencTBeHHON nHdopmaiuu. ['eneTnyeckuii
KOJZI, ero cBoucrBa. Tpanckpunuus — marpuunbii cuHTe3 PHK. IlpuHuumnsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AaHTUIIAPAJIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
Tpancnauus u e€ stansl. Yyactue TpancnopTbix PHK B OnocunTese Genka.
VYcnous Ouocunte3a Oenka. KomupoBanwe amuHOkucior. Ponbp pubocom B
OunocuHTe3e OenKa.

Cosepemennvie npeocmasienusi o cmpoenuu 2eHos. OpraHuzalus TeHoma y
MPOKAPUOT U IYKApUOT. Perynsiius akTMBHOCTH T€HOB Yy IpokapuoT. ['mmotesa
onepona (®. XKako6, XK. Mano). MoaexynspHvie mexaHuzmvl IKCNPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enog. Perynannus oOMEHHBIX
MPOIIECCOB B KJIeTKe. KileTOuHbIN roMeocTas.

Bupycel — HekneTounbie (hOpPMBI KU3HU U O0NHUratHeie mapa3utsl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzneHnHvii yuxi
JIHK-cooepocawux eupycos, PHK-cooepoxcawux eupycos, baxmepuogpazos.
Obpamuas mpaunckpunyus, pesepmasd, uHmezpasd.

Bupycubie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITN]J], COVID-
19, conmanbHbIe U METULIMHCKUE MTPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuux maccueos («bigdatar)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyune.
IIpoepammupyemole ynkyuu 6enxos. Cnocodwl 00cmasku 1eKapcma.



JleMoHCTpanuu

[Toptpetsr: H. K. Kosbrios, 1. Y. IBanoBckuii.

Tabnuiel U cxeMbl: «buocunTes 6enkay, «l'eHeTnueckui Koa», «Bupycem»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHue MOIEIN BUPYCay.

Tema 8. JKuzHeHHBIH HMKJI KJIETKH

Knetounsi 1mukn, ero mepuonasl u perymsinus. Wutepdaza u MuTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaroumx B uHTepdaze. [loaroroBka KIEeTKH K
nenenuto.  IlpecuHreTwdyecknii  (MMOCTMUTOTUYECKHUH),  CHUHTETHYECKHH  H
MOCTCUHTETHUUYECKUH (MMPEMUTOTHYECKUI) IepUoAbl UHTEP(a3bI.

Martpuunbii cunares JIHK — pemmkanwus. IIpunanunsr penmmkanun JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBIA  CHHTE3, AHTUIIAPAJUIEIIBHOCTD.
Mexannsm permmukaruu JIHK. Xpomocomsl. Crpoenne xpomocom. Temomepsl u

TeaomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuOTHUIl. JIUTIOWAHBIA W
rarjIouJHBIA  HAO0Opbl XpomMocoM. I'oMmoJorumuHble  XpoMOcOoMBl.  IlonoBbIe
XPOMOCOMBL.

Henenne xierkn — wmuro3. CTaguy MHUTO3a W TMPOUCXOIAIIME B HUX

nponeccbl. Tumnbel Muto3a. Kapnokunes u nuTokuHe3. buonormyeckoe 3HadeHHE
MUTO3A.

Perynsinua mMuTOTHYECKOro LMKIa KieTku. [Iporpammupyemas kieTodyHas
rubesnp — arnomnTos.

Knerounoe s1po, XpoMocoMbl, (yHKIIMOHAJIbHAsE Te€HOMHUKA. Mexanuzmol
npoaughepayuu, ougppepenyuposxu, cmapenus u cubeau xaiemox. «l{ugposas
KemKka» — ououngopmamuyecxkue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpanun

Tabmuiel U cxeMbl: «KW3HEHHBIM IUKI KICTKW», «Muros», «CTpoeHHE
xpomocomy, «Pemumkanus JJHK.

O0opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoIpenapatbl: « MHUTO3 B KIETKax
KOpEIIKa JIyKay.

JlaGopaTopHnas padora «3yuenue XpOMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparaxy.

JlaGopaTopHasi padora «HaOmroieHre MuTO3a B KJI€TKaX KOHUMKA KOpelika
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. CTpoenne u pyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OIHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTraHU3MBI.

OcCoOEHHOCTH  CTPOEHUSI W JKUBHEACATENIBHOCTU  OJIHOKJIETOUYHBIX
OopraHu3MoB. bakrtepumu, apxew, OJHOKJIETOUYHbIE TIPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIIU, Apyrue NpoTUCThl. KonoHUallbHbIE OPTaHU3MBI.



B3anMoOCBs3p 4acTE MHOIOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. Opranu3M Kak €IMHOE 1eioe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOEHUS,
(GYHKIMN 1 pacoNIOKEeHUs TKAHEH B opraHax pacTEeHUM.

TkaHu KMBOTHBIX W 4e€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIHAIbHAS,
COCIMHUTENbHASA, MbllIeyHasi, HepBHas. OcoOEHHOCTU CTpOeHUs, (YHKIUA U
PAacnoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUBHBIE OpraHbl pacTeHuil. Opransl H
CHUCTEMBI OPTAHOB )KMBOTHBIX U yesioBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactrenuil. CKeleThl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyHbIi W BHYTpeHHHU ckeneTr. CTpoeHue u
THIBI COEANHEHUS KOCTEH.

JIBmxeHne  opraHm3MoB. JIBM>KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPOIIU3MBI M HACTUHU. JIBHIKEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHast cucreMa. Pedrekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. IlormomieHne BOABI, YIJEKUCIOrO Tra3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. [luTaHue >kMBOTHBIX. BHyTpumonoctHoe u
BHYTPUKIIETOYHOE TNuIlIeBapeHue. lIuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHEmbI
MULIEBApUTEILHOTO TpakTa. [IumeBapurensHble xene3bl. llumieBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. [[prxanue pactenuid. Jprxanue »kuBoTHbIX. Juddy3us
ra3oB 4€pe3 MOBEPXHOCTh KJIETKU. KoxkHoe npixanue. JpIxareibHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J[prxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIUOHHOE  YCIOKHEHUE CTPOEHUSA JIETKUX IO3BOHOYHBIX YKHWBOTHBIX.
JlpixaTenpHasi cucTema uelioBeka. MeXaHu3M BEHTWISLUUM JIETKUX Y MNTUI U
MJleKonuTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB y OPraHU3MOB. TpPAaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopT BewmeCTB y JKUBOTHBIX. KpoOBEHOCHass cucrema U €€ OpraHsbl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX H  yenoBeka. Cepaie,
KPOBEHOCHBIC COCYyIbl M KpoBb. Kpyru KpoBooOpaiieHus. IBOIIOLMOHHbBIC
YCJIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMBI IMMO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua v e€ peryisauus.

Brinenenue y opranusmoB. Beigenenne y pacteHuid. Beigenenume y
KUBOTHBIX. CokpatuTenbHble Bakyoiau. Opranbl BblgeneHus. OuiabTpanus,
CeKpelusl U 00paTHOE BCACHIBAHME KaK MEXaHH3Mbl Pa0OTHl OPTAaHOB BBIJCIICHUS.
CBs13b IOJIOCTH T€JIa ¢ KPOBEHOCHOM U BBIICIIUTENIBHON ccTEMaMHU. Brienenue y



MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QyHKIMOHHPOBAHHUE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M WUCTHl MPOCTEUIINX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpencrsa macCUBHON M XUMHAYECKOM 3aIIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX HPOU3BOIHBIE.
3amura opranu3ma oT OosnesHeil. IMmyHHas cuctema yenoBeka. KieTouHbl u
TYMOpaJbHBIA HUMMYHUTET. Bpoxa€HHBIH U TpHOOpeTEéHHBIA crnenuduuecKkuit
UMMyHUTET. Teopust KiIoHanbHO-cenekTuBHOro mMmmynurera (II. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHu3MoB. Poiib BpoxkaEHHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUI.

PazgpaxxumocTte UM perymsiuus  y  OpraHu3moB. Paznpaxumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumocTts u  perymsuus y
pactenuid. PocToBbIEC BENIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pedrekTopHas peryisiiuus y >XKUBOTHBIX. HepBHas
cucTeMa u €€ OTIeNbl. DBOJIOLUOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOW CHCTEMBI
y KHUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIEC PE(DIICKCHI.

['ymopanbpHas peryisauus U SHAOKPUHHAsA CUCTEMA JKMBOTHBIX U UYEJIOBEKA.
JKenes3pl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleCTBHE TOPMOHOB.
B3auMocBs3bp HEpBHOW W DHIOKPUHHON cucteM. [ wumorasamo-rumnoduszapHas
cucrema.

JemMmoHCcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuubl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIH», <« MHOTOKIETOUHBIE
Bojopocim», «bakrepum», «lIpocrenmme», «Opranbl INBETKOBBIX PACTEHUIN»,
«CucreMbl  OpPraHOB  TO3BOHOYHBIX  JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHue ctelisy,
«CTpoeHre JIMCTOBOM IJIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJET 4YelOBEKay,
«ITumeBapurenbHass  cucrema», «KpoBeHocHas  cucrema», «/lpixarenpHas
cucrema», «HepBHas  cucrema»,  «Koxka»,  «Mplmeunas  cucreman,
«BpiienuTenbHas cucteMa», «IOHIOKpUHHAsA cHucTeMa», «CTpOEHHE MBILILBD»,
«AmmyHHUTET, «Kumeunononoctueiey, «CxemMa  OUTaHUS  PACTECHUIN»,
«KpoBeHOCHBIE ~ CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE Tuapb»,
«Crtpoenue nnaHapum», «BHyTpeHHee CTpoeHHe O0XkKAEBOro 4epBs», «HepBHas
cuctema poio», «HepBHas cucrema nArymkm», «HepBHas — cuctema
npecMblkaromuxces»,  «HepBHas  cucrema  nmuny, «HepBHas — cucrema
MiIeKonuTaux», «HepBHas cuctema yenoBeka», «Pediexcey.



OOopynoBaHHEe: CBETOBOW MHUKPOCKOII, MUKPOMNPENApaThl OAHOKJIETOYHBIX
OpraHW3MOB, MHKpPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHHMil pa3HbBIX OTAECJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJICKIMHM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBeKa,
000pyI0BaHUE ISl IEMOHCTPAIMU TOYBEHHOI'O M BO3AYLIHOTO MUTAHUS PACTEHU,
pacuieruieHust Kpaxmasa U 0eiIKoB 1oj AecTBueM (GepMEeHTOB, 000pyI0BaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUMN, MOJIETU TOJIOBHOIO MO3Ia Pa3IU4HbIX )KMBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEel )KUBOTHBIX».

JlaGoparopHasi padora «/3yueHne opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIIOYas BEreTaTUBHOE) W
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TonmoBoe pasmuoxkeHue. [lonoBble KieTkn, WM rametsl. Meno3. Craguun
Meno3sa. [loBenenne xpomocom B menose. Kpoccuarosep. buomorndecknii cMbICi
MeHo3a M IIOJIOBOTO Iporecca. Melo3 M €ro MeCTO B JKU3HEHHOM LIHMKIIE
OpPraHHU3MOB.

[IpenzapoasiiieBoe pa3surtue. ['amerorenes y xuBOTHbIX. [10JI0BBIE JKeENE3bL.
OOpazoBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CriepMarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE UM 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CrocoObl
OILUIOAOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). IMOPUOIIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgoecenos u moderu mopghocenesa. Craguu >MOpHOTEeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). [Ipobnenwe. Tumnsl  apoGneHus.
Jlemepmunuposannoe u Hedepmunuposannoe Opobnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIONMIUX. 3apOJIbIIIEBhIE JTUCTKU
(ractpyssanust). 3akiiagKa OpraHoB U TKaHEe U3 3apobIlEBbIX JIMCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (dIMOpHUOHAIbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOTO KAaK  PE3yJbTaT HMEPAPXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BrnusHue Ha 3>MOpHUOHATBHOE pAa3BUTHE Pa3IAYHBIX
(aKkTOpOB OKpY’KarOIIEH CPEIbI.

Poct u pasButue x*uBOTHBIX. [locTamMOpuoHanbHblli nepuon. Ilpsmoe u
HenpsiMmoe pas3BuTue. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. DBHOJIOrMYecKoe 3HA4Y€HHE NPSIMOr0 MU HENPSIMOTro



pa3BUTHSA, UX PACOPOCTpPAHEHHE B Npupoje. Tumbsl pocta KUBOTHBIX. DakTOphI
PEryJsiiuy pocTa >KUBOTHBIX U YesioBeka. CTaguu nmocTaMOPUOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leproasl oHTOreHe3a yenoBeka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue cmop B Ipoiecce Meno3a.
I'ametorenes y pacteHuidl. OIUIOJOTBOPEHUME M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoiiHOE OIIOJIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHE CEMEHU.

MexaHU3MBbl pETyJISIIIUM OHTOTE€HE3a Y PACTEHUM U dKUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. [lIneman.

Tabmuubr u cxeMmbl: «BereraruBHoe pasmHOXeHUE», «Tumbsl Oecroyioro
pasMHOXEHUD, «Pa3sMHOXEHHE XIaMUIOMOHAIb», «Pa3zMHOXKEHHE 3BIJICHBI»,
«Pa3MHOXeHue Tuape», «Meios3», «Xpomocomel», «l'amerorenes», «CTpoeHue
SUUEKJIETKH U criepMmaTo3oniay, «OCHOBHBIE CTaauHd OHTOreHe3a», «lIpsamoe u
HENpsAMOE pa3BuTue», «Pa3BuTme Maickoro xyka», «Pa3Butme capaHum»,
«Pa3BuTHe JATyHIKn», «/IBOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX PACTECHUNY,
«CTpoeHue ceMsH OJHOJONBHBIX U JBYJOJBHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOW  KamycTb», <«OKHW3HEHHBIM [UKI MXxa», <OKU3HEHHBIM LUK
ManOPOTHUKA», « KU3HEHHBIN [TUKI COCHBD».

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpONpenaparbl SHULEKIETOK H
CIIEpMaTO30UI0B, MOAENb «L UK pa3BUTHS JATYIIKI.

JlaGopaTopnas padora «/3yyeHne CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTnueckas pabGora «BpIsiBIEHHE NPU3HAKOB CXOJACTBA 3apOJIbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

Jlaboparopnass padora «CTtpoeHuE OpPraHoB pa3MHOKEHHUS BBICHINX
pacTEeHUIN.

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

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETHKUM Kak Hayku. Paboter T
Menpnens, I'. ne ®puza, T. Moprana. Pojab OT€UECTBEHHBIX YUEHBIX B Pa3BUTHHU
renetuku. Padoter H. K. Kombnosa, H. 1. Basunosa, A. H. benosepckoro, I'. ]I.
Kapneuenko, 0. A. ®ummuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATHUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUleIbHBIC TEHbI, ANBTEPHATUBHBIC MPU3HAKUA, JIOMUHAHTHBIM M PELECCUBHBIN
MPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YUCTAS JIMHUSI, THOPUJIBI, TEHOTHI, (PEHOTHII.



OcHOBHBIE ~ METOABI  TEHETUKH:  THOPUIOJOTUYCCKUH,  ITUTOJIOTHYECKHI,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JleMoHCTpanun

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

Tabmuibl u cxembl: «MeToIbl TeHeTUKIY, «CXeMBI CKPEIITMBAHUS.

Jlabopatopuass pabora «J/Ipo3oduia Kak OOBEKT TEHETHUYECKHUX

UCCIICIOBAaHUI».
Tema 12. 3axkoHOMEpPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHaenss — 3aKOH

eAMHO00pa3usi ruOpHUIOB MepBOro nokosyieHud. IlpaBuino nomuaupoBanus. Bropoi
3aKOH MeHzensa — 3aKOH paclleIuIeHUsl NMPU3HAKOB. LluTonornueckue OCHOBBI
MOHOTHOPUJIHOTO CKpelnuBanus. [ umore3a 4ucToTh ramer.

AHanuzupytouiee ckpemrbanue. [I[poMexXyTOUHBIN XapaKkTep HacJeI0BaHHUS.
Pacmieruienne npu3HakoB Ipu HEMOJIHOM JOMUHUPOBAHKH.

JurubpuaHoe ckpemubanue. Tpetuit 3akoH MeHiens — 3aK0H He3aBUCHUMOTO
HacjelOBaHWs  MpU3HAKOB.  lluTomormdyeckue  OCHOBBI  AUTHOPUAHOIO
CKpEILMBaHUs.

Cuerniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrernneHHoe
HACJICIOBAaHUE T'C€HOB, HAPYILICHUE CLEIUIEHUS MEXAYy TIeHaMHu. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBIN MEXAHU3M ONPEAEIICHUS T0JIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M rereporaMmeTHbli 1moi. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HakoB, CLHETJIEHHBIX C MTOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBIM auienu3M. B3auMonencTBue HEaUIeNbHBIX TI'E€HOB.
Komnnemenraprnocts. Onucras. [lomumepusi.

['eHeTMYECKMI KOHTPOJIb PA3BUTHSI PACTEHHM, XUBOTHBIX M YEJIOBEKa, a
Takke (PU3NOJOTUYECKUX TMPOILIECCOB, TMOBEJAEHUS M KOTHUTHUBHBIX (PYHKIIMM.
['eHeTnueckue MexaHHW3Mbl CUMOUOT€HE3a, MEXAaHU3MbI B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKrne acmeKThl KOHTPOJIS H
M3MEHEHUS HACJIEICTBEHHON MH(OpPMAITUU B TOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHCTpanuu

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

Tabnuub! u cxembl: «llepBblii U BTOpoii 3aKkoHbl MeHaens», « Tperuii 3akoH
Meunnens», «AHanu3upylollee ckKpemuBanue», «HemnomHoe ITOMUHHUPOBAHUEY,
«CrieruieHHOE  HaClIeJIOBaHWE TPU3HAKOB Yy Jpo3odmiiby, «['eHeTuka Imomay,



«Kapuotun uenosekay», «Kapuotun apozodunby, «Kapuotun NOTHLBD,
«MHOX€ECTBEHHBIN ajieIn3My», «B3anMoeiicTBIE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAIlMM  3aKOHOB  €IMHO00pa3us
TUOpPHUIOB TIEPBOIO TIOKOJEHUS M pPacHICIUICHUS MNPU3HAKOB, MOJEIb s
JEMOHCTpAllUd 3aKOHA HE3aBUCHMOTO HACIEIOBAHMS IPU3HAKOB, MOJAENb JIS
JEMOHCTpPAllUA CUEIUICHHOTO HACJIEIOBAHMS TPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckas padora «M3yueHue pe3yslbTaToOB  MOHOTHOPHUIHOIO
CKPEIIHUBAHUA Y IPO30(DUITBD».

IIpakTuyeckass  padora  «/3ydyenuwe  pe3yiabTaTOB  AUTHOPHUIAHOIO
CKpEIIUBaHUA y IP030(DUIBI».

Tema 13. 3axkoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumoneiictBue reHoTMna W cpeabl npu  dopmupoBaHuu (peHoTuna.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHbIE MPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJICACTBECHHAS U HACIICICTBCHHAS.

Mopaudukanuonnass u3MeHYUMBOCTb. Ponb cpensl B (popMupoBaHumn
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHBIN
psan u BapuanvoHHas kpuBas (B. Horanncen). CoiicTBa MoIu(pHKAMOHHON
U3MEHYMBOCTH.

['eHoTHIIMYECKAst U3MEHYMBOCTh. CBOMCTBA T€EHOTUITMYECKON N3MEHUHUBOCTH.
Bupl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHASI.

KomOunaTuBHasT M3MEHYMBOCTH. Meii03 M MOJIOBOM TMpPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHYHUBOCTH B CO3IaHUU
TeHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BHabl MyTanuii: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUMPOBAaHHbIE MyTaluHh. SepHbIE W
nuToIUIa3MaTuueckue mMyrauuu. CoMaTndeckue W moJioBble MyTanuu. [IpudmHbl
BO3HMKHOBEHUs MyTanud. MyrtareHpl M HUX BIWSHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOI'O TMpOIEcCa. 3aKOH TOMOJIOTUYECKUX pPAJIOB B
HaciencTBeHHo m3MenunBoctu (H.M. BaBuno). BHesnepHas M3MEHYMBOCThH U
HACJIEICTBEHHOCTb.

Onueenemuxa U INUCEHOMUKA, POIb OINUSCHEMUYECKUX (DAaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JlemoHCTpanuu

IToptpersl: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmuubpl u  cxeMbl: «Bugbl  u3MeHuMBOCTHY, «MoaudukaMoHHas
U3MEHUYHBOCTDY, «KoMOuHaTuBHas U3MEHUYHMBOCTEY, «Meio3sy,
«OmnogorBopenuey, «I eneTndeckre 3a00IeBaHNS YETOBEKay, « BUIbI MyTaImii.



ObopynoBaHue: *HUBble U TepOapHbIC IK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHkH ((poTorpadun) )KUBOTHBIX C PA3TUYHBIMU BHJIaMH U3MEHYMBOCTH.

JlabopaTopHas padora «HccnegoBanue 3aKOHOMEPHOCTEN
MOAN(UKAIIMOHHON W3MEHUYMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BApPHUALIMOHHON KPUBOW».

IIpakTnueckass padora «Myrtauun y Apo3oduiabl (Ha TOTOBBIX
MHUKpOIpernaparax)».

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun dyenoeka. MexayHapoaHas INporpamMma HCCIIEAOBAaHHUS T€HOMaA
4yeaoBeKa. MeTonbl  M3YyUYE€HUsS ~ TIE€HETHMKM  YeJIOBEKAa: TeHEaJOTHMYEeCKUM,
OJIM3HEIIOBBIH, LIMTOr€HETUYECKU, MOMYJISIIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONpPENICIICHHE TEHOTHIIA:
MOJJTHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001€BaHMs YeIoBeKa. [ eHHBIE M XpOMOCOMHBIE
Oonie3HM uyesroBeKa. boie3HW ¢ HacIEeACTBEHHOW MpeApacroioKEHHOCTHIO.
3HauYCHHE MEAUIUHCKOW T€HETHKHA B MPEAOTBPAILICHUN U JICYEHUU N'€HETUYECKUX
3a00JieBaHUI 4YesioBeKa. MeIUKO-TeHEeTHUYeCKOe KOHCYIbTUpOBaHUE. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». ITUUYECKUE ACHEKThl UCCICHOBAHUN B
00J1aCTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckne (akTOphl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3UYECKOMY U XMMUYECKOMY 3arpsi3HCHHUIO OKpY»Katolei cpenl. ['eHeTnueckas
MPEIPACHOJIOKEHHOCTh YEIIOBEKA K MATOJIOTHSM.

JemMmoHCcTpanuu

Tabnuuel u cxembl: «Kapuorun uenoBekay, «MeToabl U3ydeHUs TEHETUKHU
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IIpakTnueckas padora «CocTaBlI€HUE U aHAIIN3 POJOCIOBHO.

Tema 15. Cesiekuusi Oprann3mMoB

JloMecTukanust W celekuus. 3apoXKACHUE CEICKIMA U JOMECTHKAILUU.
Yuenue H. W. BaBumoBa o IleHTpax NpoOUCXOXKACHUS ¢ MHOTrooOpasus
KYJIbTYPHBIX pacTeHuil. PoJyib cenekunu B CO31aHUM COPTOB PACTEHUU M TOPOJ
#xuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pPAJIOB B
HaciaeAcTBeHHOM wu3MeHuuBocty H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOM paboThI.

Metonbl cenekuMOHHON paboThl. McKyccTBEHHBIH OTOOp: MacCoOBBIA U
VHJIUBUTYaJIbHBIM. DTamnel KOMOMHAIIMOHHON CCJICKLIUU. HUcneiTanue
MPOU3BOAUTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OIICHKU
(deHoTHna MOTOMCTBA U OTOOP O TEHOTHUITY ¢ moMolibio aHanu3a JIHK.

HcKkycCTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOM  paOoThI.
PaananioHHBIN M1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTallui Y KYJbTYPHBIX



¢opMm opranu3moB. lcnonp3oBaHME TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pekoMOuHanTHBIX JIHK 1151 momy4deHust iCXOAHOTO MaTepuara Jjisi CEeJIeKIUU.

[Tonyuenue MTOJIUILIIOUOB. BuytpuBugoas ruopuIM3aIus.
brmuskoponcTBeHHOe  ckpemiuMBaHue, —wid  uHOpuauHr.  HeponctBeHHoe
CKpeuiMBaHue, win ayrOopuauHr. I'erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuud. Otpanénnas rubpuausanus. [Ipeomonenue Oecrmonus
MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMH PACTEHUI U KUBOTHBIX. «3en1énast
DesOIoOYUAY.

CoxpaHeHHE U W3yYEHUE T€HETHYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHH U
UX JUKAX pOAMYENd i1 CO3JaHMsl  HOBBIX COPTOB M THOPUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYNbTYp. J3yuenue, coxpanenue u  ynpasieHue
2EHeMUYeCKUMU pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUeCmeyiomux U co30anusi HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NPUMEHEHUeM COBPEMEHHbIX MemO008 HAYYHbIX UCCAe008AHULL
nepeoosvix uoell U NepcneKmuHbIX MexHOL0SU.

JleMoHCTpanun

[Toptpers: H. 1. BaBunos, . B. Muuypun, I'. [I. Kapneuenxo, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuipl 1 cxeMbl: «LIeHTpbI IPOUCXOKAEHUS U MHOT000pa3Hsl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACJIEICTBEHHONW M3MEHYMBOCTIY,
«Meronp! cenekumny, «OTaanéHHas rudpuanzanusy, «Myrarenesy.

JlaGoparopHasi padora «/3ydeHrne cCOpTOB KyJIbTYPHBIX PACTEHHUI U TTOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/M3yyeHrue METOA0B CEICKIIMN PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHnD.

IkcKkypeusi «OCHOBHBIE METOJbI M JIOCTHXKEHHUS CEJICKIIUM PACTCHUH W
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENBHBI y4acTOK, B TEIJIMYHOE XO3SICTBO, B Ja0OpaTOpuIO
arpOyHMBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuoTeXHOI0TUSI U CHHTETHYeCKAsi 0MOJI0TUSA

OOBeKThI, UCHOJb3yeMble B OMOTEXHOJIOIMH, — KIJIETOUYHbIE M TKaHEBbIE
KYJbTYpBHI, MHUKPOOPraHU3MBI, 174 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUYeHne, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOZAenue. Mukpoounonornyeckuit cuntre3. OOBEKTbI MHUKPOOHOJIOTHYECKHUX
texHosnorui. [IponsBoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nlaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C LI€JIbIO MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEeYarolIrecs B IpUpoie OMOCUHTETUYECKUE TTYTH.



Kinerounasa unxkeHepus. MeToasl KynbTypbl KIETOK M TKAHEM PACTEHHU U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuau3anuss ©  COMaTHYECKUM
sMOpuoreHe3. lcnonb3oBaHue TaljIOWJOB B CEJNEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonb3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHbIX
anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOPEHHE. PeKoHCTpyKuHs
AVNLEKIIETOK U KIOHHPOBAHME KUBOTHBIX. MeETO TpaHCIUIaHTALUMU SAEP KIETOK.
Texnonocuu 0300pOo6IeHUs, KVIbMUBUPOBAHUA U MUKPOKIOHAIbHO2O
DPA3MHOIICEHUS CENTbCKOXO3AUCTNEEHHBIX KYbINYD.

XpoMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 I€Ha H
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTHKEHUs W NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HMH)KCHEPHH.
DKOJIOTUUECKHUE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXEHEPHUHU.

Menununckue OuorexHonoruu. [loctrenomuas nugposas meauuuna. [TLP-
AuarHocTuka. MeTaOOJOMHBIM aHaiau3, TEHOLIEHTPUYECKHM aHaau3 NpoTeoMa
YesIoBeKa Uil OLEHKM COCTOSIHHS €ro 340poBbiA. VCIoJIb30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuomnxeHepus sl pa3pabOTKH
(yHIaMEHTAIIBHBIX OCHOB MEIUIMHCKUX TEXHOJOIMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COUETAaHHMEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTHUHra M ckaddonauHra
JUIS PELLIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIUIVHEI.

Co3naHne BEKTOPHBIX BakKIMH C LENbI0 OOecreyeHus: KOMOMHHPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBIEHHE MOJNEKYJSAPHBIX MEXaHU3MOB
¢ynxunonupoBanusi PHK-conepskamumx BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIE
3a00JIeBaHNUs YeJIOBEKAa U )KUBOTHBIX.

JemMmoHCTpanuu

Tabmunps! u cxembl: «Mcnonb30BaHre MUKPOOPTaHU3MOB B TIPOMBIIIIIEHHOM
MPOMU3BOJCTBEY, «KieTounas nHxxkenepus», «['eHHass HHKEHEPUs».

JlaGopaTopHnasi pab6ora «3yueHune 00bEKTOB OMOTEXHOIOTUI.

IIpakTnueckas padora «llonyueHre MOJIOUYHOKHUCIBIX TPOAYKTOBY.

JKckypeust  «bUOTEXHOJOTHUSI — BaKHEWIasgs MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)Y.

11 KITACC

Tema 1. 3apoxkaeHue W pa3sBuTHE 3BOJIONMUOHHBIX NPeEACTABJICHUHA B
omosiorumn

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1me cuiibl 3BoJrolnK BUAOB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHUW3MOB, HACJEJCTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuaTeTHueckor Teopun dBomonmu (CTD). HelTpanbhas
Teopust dBomouuu. CoBpeMeHHas JBOJIOINMOHHAS  OuWojorvsa. 3HAYCHHE
ABOJIIOIIMOHHOM T€OpHUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JdemMoHcTpauuu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosbe, Y. lapeun, C. C. UerBepukos, U. . HImansraysen, x. Xonaenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBoil npupoabl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymiectB (mo Jlamapky)», «Mexanusm (GHopMHUpOBaHUS
npucnocoOyieHnii y pacteHuit u >kuBOTHbIX (o Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. lapsunay», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoOei», «MHoOroodbpasue KyJabTypHBIX (HhOpM
KanycTbl», «[lopoabl qoMalHUX )KUBOTHBIX», «CXeMa 00pa30BaHUs HOBBIX BUOB
(mo Y. HapBuny)», «Cxema COOTHOLICHUS ABWXKYIIMX CHUJ 3BOJIOLUNY,
«OCHOBHBIE NIOJIOKEHHSI CHHTETUYECKON TEOPUU IBOIFOLIUN.

Tema 2. Mukpo3BoJIIOLMA U €€ Pe3yJIbTaThI

[TonmynsAuus Kak 3JIEMEHTAapHas €IMHULA 3BOJOLMH. COBPEMEHHBIE METOIBI
OLICHKM TE€HETUYECKOI'0 Ppa3zHOOOpa3us M CTPYKTypbl mnonyisauuid. M3menenue
reHooHJ1a TOMYJSLUMU KAaK D3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTnueckoro paBHosecus k. Xapau, B. BaitnOepra.

OnemeHTapHble (HAKTOPHI (IBUXKYIIUE CHUJIbI) 3BOJIOUUMU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHuUMBOCTh. [Jlpeiid reHoB — ciyyaiiHble
HEHAIPaBJIEHHbIE HW3MEHEHWs 4YacTOT ajieaed B Homyiranusx. Oddext
OocHOBaTensd. JDgpgexm Oymvinounozo copaviwika. CHuUdCEHUE 2eHemuUYecKo2o
pasnooopazusi: npudunsl u cireocmeus. Ilposisnenue sghghexma Opeiigha cenos 6
oonvuwux u  maneix  nonyrayuax.  Mwurpamuu.  V3onsmus  TOMyJISIUN:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMOJIOTUYecKast (PENPOIyKTUBHAS ).

EcrtecTBeHHBbII 0TOOp — HampaBistommid ¢akrop s3Bojouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIUHM, CTaOWIU3HUPYIONINM,  pa3phIBAIOIMINN
(mm3pyntuBHbI). [lonoBoit 0TOOP. BO3HUKHOBEHHE W HIBOMIOIUS COIUATIBLHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpraHU3MOB  KaK  pe3yjibTaT  MHUKPO3BOIIOLUU.
Bo3nukHOBeHHEe — mpucnocoOieHud y  opranusMoB.  Apomopdo3bl U
uaroagantauud. [IpuMepsl IpuUcnocoOIeHnit y OpraHu3MoB: MOP(OIOrHIECcKHe,
¢usnonornyeckue,  OMOXUMHUYECKHE,  moBelaeHUYeckre.  OTHOCHUTENBHOCTD
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepunm u CTpykTypa. BumooOpazoBanue Kak pe3yibTaT
MUKpO3BOIIOIMH. M3omsamus — kiaroueBor ¢akTtop BuagooOpazoBanusa. llytu u
CIIOCOObI BUI000Pa30BaHUS: aJUIONAaTPUUYECKOE (reorpaduueckoe),



CHMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monuIIOnIU3anus,
rudpuauzanus). JuTenbHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl OPMHUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOpA3Hsl.

Ponb  »BONIONMOHHONM  OWOJOTMHM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHus: 6Mopa3Ho00pa3usi. MUKPOIBOIIOLUS U KOIBOJIOLHUS MMAPA3UTOB U UX
X0351eB. MexaHnu3mbl (POPMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM H CHOCOOBI
OOpBHOBI ¢ HEH.

JdemMoHcTpaumuu

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

Tabmuubl 1 cxembl: «MyTallMOHHas W3MEHUYUBOCTHY, «[lomynsunonHas
CTpYKTypa Buaa», «Cxema nposiBlieHus: 3akoHa Xapau—BaiinOepray, «JIBmwkyiue
CUJIBI IBOJIIOIUNY, «IKOJOTUYECKAs M3OJSIUS MOMYJSIUA CEeBAHCKON (openny,
«l"eorpaduueckasi U30dSA1MA  JIMCTBEHHUIIbI CHOUPCKOM W JIMCTBEHHMIIBI
naypckoiy, «llomynsioOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U KepPTB», «Cxema
JEUCTBUSL E€CTECTBEHHOr0 0TOOpa», «®Dopmbl OOppOBI 3a CyIIECTBOBaHHEY,
«nycTpranbHbiii Menanu3My», «KuBbie uckomaemeie», «I[oKpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexaaromas OKpacka YKUBOTHBIX),
«Duznonornueckue anantanuu», «lIprUcnocoOJEHHOCTh OpPraHu3MoOB U €€
OTHOCUTENBHOCTBHY», «Kpurepun Buma», «Bunsl-nBoiiHukn», «CTpyKTypa BuAa B
npupozae», «CrocoObl BugooOpa3oBanus», «l['eorpaduueckoe BHUI000pa3oOBaHUE
TPEX BHUJOB JIAHJBINICH», «IKOJOTUYECKOE BHUI000pPA30BAHUE BUIOB CUHUID),
«Tonumounas! pacteHuit», «KanmyctHo-peneunbiii THOpUI.

O6opynoBanue: repdbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ MpuUMepaMu Pa3IMYHBIX TPHUCIOCOOJICHUI, 4Yydelia NTHI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUd ONMBKUX BHUAOB, 0OpPA30BABIIMXCSA
Pa3ITUYHBIMU CTIOCOOAMH.

JlabGopaTopnasi paGora «BbIsiBIIeHHE W3MEHYMBOCTH y 0OcCO0€i OJHOTO
BUJIAY.

Jlabopatopuasi  padora  «llpucnocoGneHuss  OpraHusMoB ©  HX
OTHOCHTEJbHAS 11€JIeCO00Pa3HOCThY.

JlaGopaTopnasi pabora «CpaBHEHHE BHUJIOB MO MOPPOIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIOIUSA U €€ Pe3yJIbTAThI

Metonbl  HM3ydeHHs  MakKpol3BOMIOLMHU. [laneoHTOJOrMYecKHe  MeTOJbl
u3ydeHuss oHBomonuu. llepexomnpie  ¢GopMbl W (QUIOTEHETUYECKUE  PSIBI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3yudeHus sBoJiouuu. CpaBHeHue (Iopel U
(dayHbl MaTepuKoB U OCTpoOBOB. buoreorpaduueckue obmactu 3emuu. Bujsbi-
SHJIEMUKHU U PEJUKTHI.



OMOpHONOrHYecKUe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
3BOIOLMH. ['eHeTHYecKue MeEXaHU3Mbl HBOJIOLMM OHTOI€HE3a W TMOSIBICHUS
ABOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpraHBbI.
PynuMenTtapusie  opraHbl M aTaBU3Mbl.  MOJIEKYJIAPHO-T€HETUYECKUE,
OMOXMMHYECKHEe M  MaTeMaTHMYeCKhe  METOAbl  M3YYCHHS  HBOJIIOIMH.
['omonornynsie TeHbl. COBpEMEHHBIE METOABl MOCTPOCHUS (UIOTCHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIUU U 3BOJIFOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (TMpaBuiia) IBOJIOUUM. [IpuHyun cmenvl GyHKYUU.
HeobOpatumocTs 3Bosonnu. AjantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUN.

JleMoHCTpanun

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiuiep, J. ['ekkelb.

Tabmuubl 1 cxembl: « ODUIOTEHETUUECKUN PSIZT JOMIATNY, «APXCOMTEPUKC,
«3Bepo3yobie  smiepe»,  «Crerouedanb», — «Punmoputh»,  «CeMeHHbIE
MarnopoTHUKKN», «buoreorpaguueckne 30HbI 3emin», «Jlpeld KOHTHUHEHTOBY,
«Penmuktby, «HauyanbHble CTaaud SMOPHOHAIBHOTO PA3BUTHUSI TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE U aHAJNOTUYHBIE OpraHb», «PyIUMEHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE Ha0Ophl 4YEIOBEKa M IIKUMIIaH3e», «l JIaBHbIE
HampaBJIEHUS 3BOJTOLUNY, «OO0LIMe 3aKOHOMEPHOCTH HBOJIIOLIUNY.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSKH HCKONAEMbIX OCTATKOB
OpraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PyIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKLIUA HACEKOMBIX.

Tema 4. [IpoucxoxaeHue u pa3BuTHE KM3HU HA 3emuie

HayuHple TUMOTE3bl NPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. /JJoHayuHble NMPEACTABICHUS O 3apOKJICHUU JKU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxeHue onbitamu O.
Penu, JI. Cnannanuanu, JI. [lactepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHoBHBbIE JTanbl HEOPraHU4YECKOU DBOJIIOLUH. [Lmanerapuas
(reosornueckas) HSBOJIIOIMA. XUMHYECKas dBOJIONHUA. AOUOTCHHBIM CHHTE3
OpraHnyYecKkux BemecTB n3 Heopranudeckux. Ombir C. Mwumnepa u 1. HOpwu.
ObpazoBanue mnonuMepoB u3 MoHomepoB. KoanepBatnas rumorteza A. M.
Omnapuna, runoresa nepBuyHoro OynaroHa J[x. XonaelHa, reHeTHYeCKas TUIIOTe3a
I'. Ménnepa. Pubozumer (T. Yex) u rumnoresa «vupa PHK» V. T['mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emnmn u Meronpl €€ wu3ydyeHusa. MckomaeMble OpraHUYECKHE
ocrarku. ['eoxpoHonorus u e€ wMeroabl. OTHOcUTENbHAsT U aOCONIOTHas
reoXpoHoIorus. I'eoXpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOIbI, STTOXH.



HauvanbHbie 3Tanbel opraHndeckord HBoMonMU. llosBiaeHne w 3BOIOLUA
NEPBBIX KIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOTeHe3). IBOITIOIMOHHOE MTPOUCXOKICHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUHE
OCHOBHBIX T'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC STaIlbl BOJIIONHMH BBICIIUX pacTeHUuid. OCHOBHBIE apoMOP(O3bI
pactenud. Beixoxm pactenuii Ha cymy. [losBieHHE CHOpPOBBIX pPACTEHUUW U
3aBoeBaHME UMH cymu. CeMeHHble pacTeHHs. [IpOMCXOXKIEHHE IBETKOBBIX
pacTeHuil.

OCHOBHBIEC ATamnbl SBOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apoMop(do3bl
AKUBOTHBIX. BeHnickas ¢ayna. KeMOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIONHUS MTO3BOHOYHBIX.
[Ipoucxoxnenne ampubui u pentwinil. [IpoucxoxkneHne MICKOMUTAIOIIUX U
ntul. [lpunnun xmrodeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emie IO dpaM M MEpUoJaM: apxeu, MPOTEPO30M,
nmajgeo3oi, Me3030M, KaifHo30i. OOmas  XapakTepucThka KiuMmMara U
reoJOrTH4YecKuX MnpoueccoB. [losBieHHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro ycioBUs U BIMSHHUE HA Ta30BbIi cOCTaB aTMOC(hepHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI ITpouuioro. Ilpuunnel u
CIEACTBUS MAacCOBBIX BbIMHpaHHMl. COBPEMEHHBIM HKOJOTHUYECKUN KPU3HUC, E€r0
ocobennoctu. [Ipobrema coxpanenus 6nopazHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [IpuHiumnel kraccudpukanmuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUECKHE TPYIIIBI OPTAaHU3MOB.

JemMmoHCcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. [Tacrep, . 1. Meunukos, A. W.
Omnapun, [Tx. Xonnevin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbita @. Penny, «Cxema ombita JI. ITactepa o
M3YUYCHHIO CaMO3apoKJIeHus Xu3Hu», «Cxema ombita C. Mumnepa, I'. Opu»,
«JTanbl  HEOPraHWYECKOM  JBONIOLMKY», «l'€0XpOHOJOrnyeckas  IIKajay,
«HauanpHple 3Tanbl OpraHUYecKoi 3BoOLUNY», «Cxema 00pa3oBaHUsI DYKapHOT
nyTéM cumbuoreHesa», «Cucrema >XUBOW TpUPOIb», «CTpoeHHE BHUpPYyCay,
«Apomopdossl  pacteHui», «Punnodpure», «OTHOKIETOYHBIE BOJOPOCIINY,
«MHorokiierounsie Bogopocin», «Mxwu», «llanoporHukn», «l'oocemeHHbIe
pacteHus», «OpraHbl ILBETKOBBIX pacTeHHi», «(CxemMa pa3BUTHUS KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreiimme», «KuIIEYHONOIOCTHBIEY,
«IInockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOIHEICY,



«IIpecmpikaromuecs», «lItuupy, «Miekonuratrommey, «Pa3Buthe Xu3HU B
apXxeuckou spey», «Pa3BUTHE KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
I1aJIC030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pey, «Pa3Butue KuU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuy pacTeHUN pa3IMYHBIX OTAEJIOB, KOJUICKIUU
HAaCEKOMBIX, BIJIQYKHBIE IIPENapaThl )KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIUN
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yydella MTUL W 3BEpEH,
KOJUICKIIMM OKAMEHEJIOCTEN, MOJIE3HBIX HCKOMAEMbIX, MYJISIKA OPTaHUYECKHX
OCTaTKOB OPraHU3MOB.

BupryanbHaa  ga0oparopHas padora  «MoaelupoBaHHE  OIBITOB
Musiepa—tOpu 1o u3y4eHuto abMOTe€HHOTO0 CUHTE3a OPTaHUYECKUX COSUHEHUN B
MEepBUYHOM aTMochepe.

JlaGoparopnasi padora «l3yueHHe W ONKWCAaHHE HCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «/I3ydyeHne OCOOCHHOCTEH CTPOCHUSI paCTEHUU
Pa3HBIX OTACIOBY.

IpakTnueckass padora «/3yueHue ocCOOEHHOCTEN CTPOCHUSI TO3BOHOUYHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxkaeHue Yea0BeKa — AaHTPONOTeHe3

Paznenbl v 3a1aun aHTPONOJIOrMUA. METOIbl aHTPOIIOJIOTUH.

CraHoBJIeHHE TIPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Penuruosnbie
BO33peHUsl. COBpEMEHHBIC HAYYHbBIE TEOPHH.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJI0KEHUE YEIIOBEKA.
CBugerenscTBa  CXOJCTBA  YENOBEKA C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHUOJIOTUUECKHE, (hbU3M0JIOT0-OMOXUMHUYECKHE,
nopegeHYeckrne. OTIMYUS YeJIOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHUE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JIBrokymue cuibl ((hakTOpbl) aHTPOIIOTeHE3a: OMOJIOTHYECKHE, COITUATBHEBIE.
CooTHornieHrne OMOJIOTUYECKUX U COIMAIBHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJMM aHTpoOIOreHe3a. PaHHME uenoBeKkooOpa3HbIE 00E3bSHBI
(IpOKOHCYIIBI) M paHHUE TOHTUBI — O0IIKE MPEAKU YEITOBEKOOOPa3HbIX 00€3bsiH U
JMO/IEN. ABCTPAIONUTEKN — JBYHOTHE NMPEIKH JoJei. YenoBeK yMenblid, MEPBbIE
U3TOTOBJICHUS OPYIHUM TpyAa. UenoBeKk NPsIMOXOMAIMN U IEPBBIM BBIXOJ JIKOJAEH
3a mpenensl  Adpuxku. YemoBek reimensOeprckuii —  o0mM  TIpeaoK
HEAHJEPTAJIbCKOIO YEJIOBEKAa M YEJIOBEKA pa3yMHOro. YenoBek HeaHIepTalbCKUU
KaK BHJ JIIOJEH XOJOAHOTO KJMMarta. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHUI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a rmpeaenamMu Adpuku.
[TaneoreneTrka u MajJiecOr€HOMUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOMYJISIIHIX
yesnoBeka. MyTanMoHHBIN Tpouiecc U noaumMopdusM. [lomynsiroHHbIE BOJHBI,
npeid reHoB, murpanua U «3QpQPexT ocHOBATENs» B MOMYJSIIUIX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckne pacel. [loHsTMe o0 pace. boapmme pachkl: €BpOIEOUIHAS
(eBpasuiickasi),  aBCTpaJlo-HErpouWHAas  (PKBaTOpUalbHAasA),  MOHTOJOUJIHAS
(a3narcko-aMepuKkaHcKasi). Bpems u myTH pacceneHusl 4YeoBeKa IO IUIAHETE.
EnuncTtBO  yenoBeueckux pac. HayyHas  HECOCTOSITENIBHOCTH — pacu3ma.
[Ipucnoco01eHHOCTh YeNOBEKa K Pa3HbIM YCIOBUSIM OKPY>KaIOIIEH Cpebl.
Bnusaue reorpaduyeckoil cpeapl M apeiidba reHoB Ha MOPQOJIOTHIO H
(PM3HOJIOTHIO YETIOBEKA.

MexaucuMiiiHapabie  MeToabl B pusnueckod  (OMOJIOTMYECKOM)
AHTPOIOJIOTUU.  OBOJIIOLIMOHHAS ~ AHTPOIOJIOTHUS. W NaJ€0aHTPONOJIOrUs
YeJI0BEUECKUX NOMYJsUuid. bruocolnuanibHble HCCIEI0BAHUS MPUPOIBLl YEIOBEKA.
HccnenoBanue KO3BOMIOIUHN OMOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpanun

[Hoptpersr: Y. Japsun, JI. Jluku, 4. 4. Pornacknii, M. M. I'epacumos.

Tabmunp! u cxeMbl: «MeTobl aHTPONOJIOTUNY, «['0JOBHON MO3I' UETOBEKAY,
«YenoBekooOpa3Hble 00€3bsiHbI», «CKeneT 4YeloBeKa M CKEJNeT IIMMIaH3e»,
«PyIMMEHTHI U aTaBU3MbDY, «/[BHXKYIIME CHUIIBI aHTPOIIOTE€HE3a», « DBOITIOLIMOHHOE
IpPEBO  4YENOBEKa», «ABcTpaionutTek», «YenoBek  ymenbii», «YenoBek
NpAMOXOIIIUy, «JleHncoBckui yenoBek» «Heanaepranbub», «KpoMaHbOHIIBD,
«IIpenku yenoBeka», « ITarbl IBOJIIOLNN YEITOBEKA», «Packl uenoBekay.

OO6opynoBaHue: MYJSDKM  OKaMEHEJIOCTeH, TMPEeAMETOB  MaTepUaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJNOBEKa, penponaykiuu (dororpaduu) KapTuH C
MU(DOTOTHIECKUMU U OUOJNEHCKUMH CIOKETaMH TPOMCXOXKICHHS 4eJIOBEKa,
(doTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIETh
yeperna 4eJoBEeKa M 4Yepena IIMMIMaH3€, MOJENb KHUCTU YEJOBEKa M KHUCTU
MIMMIIaH3€, MOJICNIM TOpCa MPEAKOB YEIOBEKA.

JlabopaTtopuass paGora «l3yueHue o0COOCHHOCTEH CTPOCHHS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KIECHUEM.

IIpakTnueckas padora «/3yueHne 3KOJIOrMYECKUX aJanTaluid YETOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CUCTEM C OKpY Kalollel cpeaoi

3apoxaeHue U pa3BuUTHE 3Kojoruu B Tpydax A. ['ymGonpara, K. @. Pynbe,
H. A. CeBepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauépa. Pa3znensl u 3amauu
sKoJ0Tuu. CBS3b 3KOJIOTUU C APYTUMH HayKaMHu.



Metonsl sxonoruu. [loneBbie HaOMIOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
OpUpoAHbIE U JiabopaTopHble. MoJeaupoBaHUEe B HKOJIOTUU. MOHUTOPHUHT
OKpY’KaroIel Cpesibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaYeHUE OKOJIOTMYECKMX 3HAHMM Uil  4YEJlOBEKAa. JKOJIOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUponod. PopmupoBaHue
AKOJIOTUYECKOH KYJIbTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEIEHUSI.

JleMoOHCTpanu1

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

Tabmuubl u cxemsl: «Paznensl sxonorun», «Metoasl 3Koyorun», «Cxema
MOHHUTOPHUHIA OKPYKArOLIEN CPEIbI».

JlaGopaTopHasi padora «3yueHue METOJIOB JKOJIOTUYECKHUX
HUCCIIEIOBAHUIT.

Tema 7. OpranusMsl U cpea oOUTAHUS

DKoJioruueckre (PakTopbl U 3aKOHOMEPHOCTH UX AeilcTBus. Knaccudukamms
AKOJIOTUYECKUX (PAKTOPOB: abHOTHYECKHE, OMOTHYECKUE, aHTponoreHHbie. O0ue
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorHueckux ¢akrtopos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpPraHHU3MBI.

Abuotnueckue (dakrtopel. CBer Kak skojormyeckuid Qakrop. [elicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHMI M JKMBOTHBIX II0 OTHOLIEHWIO K cBeTy. CHrHajlibHas poOJIb CBETA.
DoTONEPUOIU3ZM.

Temneparypa kak oskojorudyeckuid Qaxrtop. [leiicTBue TemmepaTypbl Ha
opranu3Msbl. [ToMKHIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuili K
nojAep>kaHuto BogHoro Oanmanca. Knaccudukanus pacTeHHil MO OTHOIICHHUIO K
Boze. [Ipucrnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, MOYBEHHa,
ryOMHHAs  TOJANOYBEHHAs, BHyTpuopraHuzMeHHas.  Duszuko-xumuyeckue
O0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOsieHuss OpraHu3MoB K
KU3HU B PA3HBIX Cpelax.

buonornyeckne putrmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M
roau4Hble pUTMBL. [Iprucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHSIM
YCJIOBUU JKU3HU.

Kusznennsie @opmbl opraHuzMoB. [loHsiTHE O JKU3HEHHOW (QopMme.
XKuzHenHsie (OpMBI paCTEHUIN: JEPEBHS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJIHOJICTHHE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THUIAPOOUOHTHI,
reoOMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buotnueckue (hakTopHI. Bungsr OMOTUYECKUX B3aMMOJICHICTBUH:
KOHKYPEHITUS, XUITHUIECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, koomeparius,
MYTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Hetpoduueckue
B3auUMoOJIeUcTBUS  (Tomuueckue,  (Qopuueckue, ¢dadpuueckue). 3HAUYCHUE
OMOTUYECKHX B3aUMOJCHUCTBUNA Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpele
obutanus. [I[puHIMT KOHKYPEHTHOTO UCKITIOUCHMUS.

JdemMoHcTpanuu

Tabmuupl U cxeMbl: «OKoJoruyeckue QaxTopel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TeIIOKpOBHbBIC
KUBOTHBIC», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3HOJOTHUECKUE aJallTaluu
KUBOTHBIX», «Cpenpl O0O0MTaHUS OpraHU3MOB», «bBHOJIOTMYECKHE PUTMBDY,
«Kuznennole  ¢opmbl  pacTteHuit», <« KusHeHHble  GOPMBI  KUBOTHBIX,
«IKOCUCTEMA MIUPOKOJIMCTBEHHOIO Jieca», « IKOCHUCTEMA XBOMHOTO Jecay, «llenu
NMUTaHUS», «XulHu4decTBo», «llapasutuzmy, «KoukypeHuus», «CumOuo3y,
«KoMmeHcanmzmy.

O6opynoBanue: repOapud pacTeHUHW U KUBOTHBIX, MPUCIOCOOJEHHBIX K
BJIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PAaKTOPOB, TepOapuul CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIIOOMBBIC, TCHEIIOOMBBIC U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTEHUSI, TepOapuu U KOJUICKIIMU TEII0JIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYMBBIX PACTEHUM, Yyyena MTHIl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, kcepodpuraMm, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMH KUBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpelax,
repOapuM M KOJUICKIIMM PACTEHUW U SKUBOTHBIX, OOJIAAIONIUX YepTamu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBUM KU3HH, TepOapuu u
KOJUIGKIIMM PACTEHUNW M JKUBOTHBIX PA3IMYHBIX XKU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUHBIX OMOTHUYECKUX B3aUMOCHCTBUSX.

JlabopaTtopuasi padora «BrigBieHne mnpucnoOCOOSEHNN OPTraHU3MOB K
BIIUSIHUIO CBETa.

JlabopaTtopuasi padora «BriaBienne mnpucnocoOJeHU OPraHu3MOB K
BIIUSIHUIO TEMIIEPATyPhI».

JlaGopaTopnasi paGora «AHAaTOMHYECKHE OCOOCHHOCTH pPACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IkoJ10rusi BUA0OB M NOMYJIALMIA

DOKOJIOTUYECKUE  XapaKTePUCTUKU  TOMYJIALUH. [Monynsimus kak
Ouosiornyeckasi cucteMa. Pojib HEOHOPOIHOCTH cpefbl, puznueckux 6apbepoB U
0COOEHHOCTEHW OMOJIOTHH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTEIW MOMYJISIIUU: YUCICHHOCTb, IIOTHOCTb,



BO3pacTHasT M IIOJIOBasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII pPOCTA,
CMEPTHOCTb, MUTPALIMSL.

Dkosioruyeckas CTpykrypa nomyiasuud. OneHKa YHUCICHHOCTH MOMYJIALNY.
JluHamuka momyisiuuu U e€ peryisiiusa. buoTudeckuil MOTEHIMAN MOIYJISIIHH.
MoaenupoBaHre TMHAMUKY TTOnysiuuu. KpuBble pocTa YUCICHHOCTH MOMYJISIUU.
KpuBbie BbDKUBaHMSA. Perynsius YWCIEHHOCTH TMOMYJSAIUNA: pojb (HAKTOPOB,
3aBHCSINUX M HE 3aBUCSAIINX OT INIOTHOCTH. DKOJIOIMYCCKUE CTpaTeruu BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKkomornueckoil Huime Buaa. MectooOutanue. MHOroMepHas
MozeNb 3KoJiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KonIOTMYECKOU
Huiy. [loTeHnnanbpHas u peaTn30BaHHAas HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpalMil >KUBOTHBIX. buonornyueckue
WHBA3UH Yy>KEPOJHBIX BUIOB.

JleMoHCTpanun

[Toptper: Ix. . XaT4nHCOH.

Tabmuipl ¥ cXeMbl:  «ODKOJOTMYECKUE XapaKTEPUCTUKU  TMOMYJISIIUNY,
«lIpocTpaHcTBEHHass  CTpyKTypa HONyJdsiuun», «Bo3pacTHble  MHUpaMHUIbI
nonynanun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranu3zmammn», «Mojeinb skosiorndeckor Humm Jx. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIMHU )KUBOTHBIX.

JlaGopaTopnass  padora  «llpucrmocoOiieHuss cemMsH  pacTEeHUU K
PaCCEICHUION.

Tema 9. Jkoj10rus cO00MIECTB. IKOJIOTNYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsizu Mexmy
OpraHu3Mamu B OMOLIEHO3E.

Oxocucrtema kak oTkpbiTasg cucrema (A. [x. Tencnaum). OyHKIMOHATLHBIE
OJIOKM OpPraHu3MOB B JKOCHUCTEME: TMPOMYIEHThI, KOHCYMEHTBI, PEIyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOMoTHUECKHE OJOKHU
skocucteM. [TouBbl U Wbl B 3kocucTeEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  MOKa3aTelM  JIKOCUCTeMBbl. buomMacca W mpoIyKUHS.
DKOJIOTHYECKHUE MUPAMUIBI YUCeI, ONOMACCHI U DHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbIE U
BTOPUYHBIC CYKIIECCHM W UX TMPUYHUHBL. AHTPOIOTEHHbIE BO3JICUCTBUA Ha
cykueccuu. KnumakcHoe coobiiectBo. buopaznoodpasue u noaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOITIECTB.



[Tpuponnbie 3x0cUCTEMBI. JKOcucmemsbl 03€p u pex. IKocucmemvl Mopeu u
OKeano8. Ixocucmemvl MYHOP, 1eCO8, CMenell, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmmuus
MEX/1y aHTPOTIOTC€HHBIMU U MPUPOAHBIMHU 3KOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucTeM. [opozackas
dnopa u dayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonormyeckoe u
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTeMax. Poib kackaownoeo sghgexma u 6ud08-30upukamopos (Kiroueswvix
61008) 6 yHKYUOHUpOBanuu 3Kocucmem. IlepeHOC SHEPrUU U BEIIECTB MEXKIY
CMEXXHBIMHU 3KOCHUCTEMaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIUN U HKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBUIA.

Mexanuzmol 8030€liCmeust  3a2pA3SHEHUU  pPA3HbIX munoe Ha
CcyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHOBbI  DKOJI0O2UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO020  B030€UCMEUs.
MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX SIKOCUCTEM.

JleMoHCTpanun
[Toptper: A. [Ix. Tencnu.
Tabmuuer u cxembl:  «CTpykTypa  OWoleHO3a»,  «DKOocHCTeMa

IIMPOKOJIMCTBEHHOIO Jiecay, «IKOCUCTEMA XBOMHOIO Jiecay, «DyHKIIMOHAIbHBIC
IpYIIbl OPraHU3MOB B 3KocuUcTEME», «KpyroBOpOT BEILIECTB B 3IKOCUCTEMER,
«llenn nutanus (MacTOUIHAS, JETPUTHAS )», « IKOJOTUUYECKAS] TUPAMUIA YHCEI,
«IKojoruyeckas nupamuga 0uoMacchely, « IKOJOTUYECKAsT MUPAMHIa SHEPTUN,
«O0bpa3zoBanue 0onotay, «llepBuunas cykueccus», «BoccraHoBieHuUeE jieca Mocie
noxkapa», «KOCHCTEMa 03€pa», «ArporeHo3», «KpyroBopor BemecTB U MOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypboskocucrtem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepel, repOapun KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUMN, aKBApUYM KaK MOJICIIb
AKOCHUCTEMBI.

IMpakTuyeckas padora «3yuenue u onucanmue ypooIKOCUCTEMBD.

JlabopaTopunasi padora «l3ydueHune pazHOOOpa3usi MEJIKUX TMOYBCHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeHusl «DKCKypcHsl B TUIIMYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsK,
EIBHUK, HA CyXOI0JIbHBINA UM IOMMEHHBIN YT, 03€p0, O0JIOTO)».

IKCKypcusi «IKCKYpCHsl B arpO3KOCHCTEMY (Ha MOJie WIA B TEIIMYHOE
XO35ICTBO)».

Tema 10. Buocdepa — rinodanbHast IKocUcTEMA

buocdepa — oOmennanerapnas o0osnoyka 3eMiM, TJ€ CYIIECTBYET WIIU
CylLIeCTBOBaJIa Ku3Hb. Pa3BuTue npeacrasieHuit o ouocgepe B Tpyaax J. 3rocca.



VYuenue B. . Bepranckoro o 6uochepe. Obmactu 6nochepst u e€ cocras. XKusoe
BellecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH CyIiecTBOBaHUs Onocdeprsl. OcobenHocTn 6uochepsl Kak
ro0anpHON 3KOocucTeMbl. J[MHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOT€OXMMHUYECKUE LUKIBI (Yriieposaa, a30oTa). PUTMUYHOCTE sIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. I[lonsiTue o Omome. OCHOBHbIE OMOMBI CYIIM:
TYH/Ipa, XBOMHBIE JIeCa, CMEIIAHHBIE U IIMPOKOJUCTBEHHBIE Ji€ca, CTENH, CABAHHBI,
MyCTBIHU, TPOIUYECKUE JIeca, BEICOKOTOpbhs. KiluMaT, pacTUTENbHBIA U KUBOTHBIM
MHpP OMOMOB CYIIIH.

CrpykTypa U QyHKIHS 5KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIINAJA U
Oonoc@epHbIX PYHKIUIA.

JemMoHCTpanuu

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

Tabmuubl u cxemsl: «l'eochepsr 3emnn», «KpyroBopoT azora B mpupojie»,
«Kpyrosopor yrimepona B mnpupone», «KpyroBopoT KHUCIOpoIa B MPUPOACY,
«KpyroBopoT Bojbl B mipupojie», «OcHOBHbIE OMOMBI cyminy, «Knumarudeckue
nosgca 3emin», «TyHapa», «Taira», «Cmemanubeii jec», «llInpokomncTBeHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tponnueckuit gecy.

O6opynoBaHue: repoapuu paCTeHUI pa3HbIX OMOMOB, KOJUICKITUY KUBOTHBIX.

Tema 11. YesoBek u OKpyKa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCBl W WX NpUYMHBL. BoznelcTBue YenoBeKka Ha
ouocgepy. 3arpszHeHue BO3AYIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpenbl. OxpaHa BOIHBIX pecypcoB. Paspymenune mnoussl. OxpaHa
MMOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpOIIOT€HHOE BO3ACHCTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENILHOTO U >KMBOTHOTO MHUpa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOIHI.
Kpacubie kuHuru. Ocobo oxpansembie mnpupogabie Ttepputopun (OOIIT).
borannueckue cajpl U 300J10TUYECKUE TAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPHUPOJIBI.
PanmonansHoe  MPUPOAONONB30BAaHME M COXpPaHEHHE  OMOJIOTHYECKOIo
pazHooOpasus 3emun. OOIIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJOTHYECKHUX
Kpu3ucoB. OcCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €r0 BEPOSTHBIE MOCIEICTBUS.

Pa3BuTrie METOOB MOHUTOPUHIA pa3BUTHS OMNACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie ucciedosauus nepexooa K pecypcocbepezaroujeri u
KOHKYPEeHmMOoCcnocooHou snepeemuke. buonocuueckoe paznoobpasue u buopecypcol.
Hayuonanvuvle ungopmayuonnvie cucmemvl, obecneyugaroujue 00Cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U dkocucmem. (OcHOBbI



sKopeaburumayuu IKOCUCmemM U Cnocobos 00pbObl ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpykyus MOpcKux u Ha3eMHbIX IKOCUCTHEM.

JleMoHCTpanun

Tabmumet  w cxeMbl:  «3arps3HeHue  atMochepbl»,  «3arps3HeHHE
rugpoceprr», <«3arps3HeHne mouBbl», «llapHukKoBBI  AddexT», «Ocobo
OXpaHsieMbIe MPUPOTHBIC TEPPUTOPHIY», «MOJIETH YIIPABIIEMOTO MUPAY.
O6opynoBanue: ¢doTorpaduu OXpaHSEMbIX PACTCHWNW W JKUBOTHBIX KpacHoii
kHuru Poccuiickon ®denepanuu, KpacHol KHUTH peTHOHA.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHS
oOy4JaronMMucss TMporpaMM CpeIHero oO0mero o0pa3oBaHUs: JIMYHOCTHBIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTrPaMMBbl 10 OMOJIOTUH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHHE O0YYaroUMMUCS POCCUMCKON
IrpaXIaHCKOM UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENCHUI0, Haluuyue Momusayuu K OOyUYECHHIO  OHOJIOTHH,
yeneHanpaeienHHoe pazsumue BHYTPEHHHX YOEXKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIMXCA PYKOBOJICTBOBATHCS B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMHU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsl, Haluyue NPABOCO3HAHUS  IKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums 1eJIA U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS MPOrPAMMBbI 10 OMOJIOTHUU JOCTUTAIOTCS
B EIUHCTBE Y4YEOHOW U BOCHUTATEIBLHON JESATEILHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpaBUJIaMU MU HOPMAMH
MOBEACHUS W CIOCOOCTBYIOT TIpOIIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEHW TNO3WIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KECHHUS, OCPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACICAUIO H
TPAAULHASIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, TpUpoOEe U
OKPYKaroIIEH Cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTH O0YYarOIINUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlUM, TO3WUTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONbITA ACATEIBHOCTH B MPOIECCE PEAM3AMU OCHOBHBIX HaIPABJICHUM
BOCMUTATENILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3ZUIIMH 00YYaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHa U MPaBOIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4E€OHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMIO3MIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSAMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
yueOHBbIX, TO3HABAaTEIbHBIX M HCCIEAOBATEIbCKUX 33Ja4, YBaKUTEIBHOIO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM ACSITEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaKEHUSI K CBOEMY HApOJy, UyBCTBa OTBETCTBEHHOCTH TNEpes
Ponuuou, ropmoctn 3a cBOWM Kpai, CBOO PoauHy, CBOM S3BIK M KYJBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACJICAUIO U MaMSTHUKAM MPUPO/IBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAYCHHUS OWOJIOTUM B TIO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKeHHIO W 3ammte (OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEW POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO TIOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHHWE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOWMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJAUTENSIM, CO3/JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusiMu Hapo10B Poccun;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE SMOLIMOHAIBHOTO BO3JIEHCTBUS )KUBOU MPUPOIBI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMJICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnuTaHHA, GOPMHPOBAHHUS KYJIbTYPbI 310POBbS W
IMOIMOHAJIBLHOTO 0JIaroNoJIyYns:

NOHMMAaHUE W peajau3alus 30pOoBOrO0 M 0Oe3omacHoro obpasza KU3HU
(3mopoBOE  TMTaHWE, COONIIOJICHHE TUTHMEHUYECKHX TMpPaBHI U HOPM,
cOQTaHCUPOBAHHBIM PEKUM 3aHATHH W OTAbIXa, peryaspHas (usudeckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UYECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MMOHMMAHUE LEHHOCTH TNPaBWI WHAUBUIYAIbHOTO M  KOJUIEKTUBHOTO
0€30macHOro MOBEICHUS B CUTYaIIUSX, YTPOXKAIOIINUX 3/OPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HENMPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYyJy, OCO3HAHHE LIEHHOCTM MAacTepCTBa, TPYAOIIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMATIbHOMU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3IMuHbIM cdepam mpodhecCuOHATBLHOM NeSATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayimied mnpodeccud ©  Pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TUIAHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrHYeCKOT0 BOCIIUTAHMSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBLIIIIEHWE YPOBHSI JKOJOTUYECKON KyJIbTYphI: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TMOCTYIIKOB W OIEHKM MX BO3MOXHBIX TIOCJIEACTBUM ISt
OKpYXKarouen Cpebl;

OCO3HAHHME TJI00aJBLHOTO XapaKTepa IKOJIOTHUYECKUX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MNpPU U3YYEHUU OHOJIOTHH
3HAHUA W YyMEHUs TIpU pelieHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOJIONIOIL30BaHNEM  (COOMIOZICHME TpaBWUJI  TOBEACHUS B MPUPOJE,
HalpaBJICHHBIX HA COXPAHEHHE pPABHOBECHUS B HSKOCHUCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphI);

AKTUBHOE HENPUATHE JEUCTBUN, NPUHOCAIIMX BpEH  OKPYKAIOUIEH
OPUPOAHON Cpelie, YMEHHE MPOrHO3MPOBATH HEOJIArOMPUSTHBIE KOJIOTMYECKHUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;



HAJIMYHUE PA3BUTOTO HKOJOTHIECKOTO MBIITUICHHS, SKOJIOTHIECKON KYIbTYPHI,
OTbITa NEeSTETLHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIIbHONW, KOMMYHMKATUBHOM M COIMATBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JIESITEIBHOCTU SKOJIOTMUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOLIECTBEHHON MPAaKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YUTATEIBCKOM KYJIbTYpbl KakK CpeIcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U TIO3HAHUS MUDA;

MOHMMAaHUE cheru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAaHMN PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
MPEACTABICHUS] 00 OKPYXAIOIEM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKa U
oOlecTBa, B MMO3HAHUM MPUPOJTHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOemM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JUIsl COBPEMEHHOM LMBUIN3ALUU:
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pElIaTh PECypCHble  MPOOJIeMbl  Pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTEeH BBHIXO/A U3 III00aTBHBIX AKOJIOTHYECKUX MPOOJIeM U
o0ecrieueHuss  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  palMOHAIbHOMY
MCIIOJIb30BAaHUIO MPUPOJIHBIX PECYpcOB U (OPMUPOBAHMIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTHYECKUX 3HAHUH B IIEJISIX
MOBBINICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAaMOTHOCTHU oOydaronuxcs, (GopmMupyeMoi
MIpU U3yYEHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOIb30BaTh TOJMydyaeMble 3HAHUS IS aHaiu3a |
OOBSCHEHHUSI SIBIICHUN OKPYXKAIOIIETO0 MUPa U MPOUCXOANTUX B HEM M3MEHEHUH,
yMEHUE JellaTh OOOCHOBAHHBIC 3aKJIIOYCHHS HAa OCHOBE HAy4YHBIX (DAKTOB
MUMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHMS JUIs
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW MAESATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO U HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HEMNpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHMI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUW TO OHOJOTUU B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOro mpenmera «buomorus
BKJIIOYAIOT: 3HA4YMMble Jig (GOPMHPOBAHUS MHUPOBO33PEHUSI O0y4YaIOIMIMUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHenupuKy METONOB IO3HAHUS,
HCTIONBb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MPOLecC,
CUCTEMa, Hay4yHbIN (haKT, MPUHIHUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClleloBaHUe,  HaOJOJIeHHe, M3MEpPEHUEe, OSKCIHEPUMEHT U JIpyrue);
YHUBEpCaJIbHbIE y4eOHbIE JCHCTBHUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

PEryJISTUBHBIE), o0ecreynBaroIme (dopmHpoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH M  COLMAJIbHOW KOMIIETEHIIMM OOYyYaroUIMXcs; CIIOCOOHOCTh
00yJarommxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMA U  YHUBEpCAJlbHble yueOHbIE JIEHCTBUSA B
ITI03HABATEJIBHON U COLMAIIBHOM MTPAKTHUKE.

B pesynprare wu3yuyeHus OHOJIOTMM Ha YPOBHE CpEIHEro OOILIEro
oOpazoBaHusi y oOyyaromierocs OyayT chOpMUPOBaHbl [103HABATEIIbHbBIC
YHUBEpCalIbHbIE YUEOHbIE NEHCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAJIbHbBIE yUeOHbIE
NEUCTBUS, pEryJlATUBHbIE YHUBEpCAIbHbIE Y4YEeOHbIC JIEHCTBUS, COBMECTHAs
NESATEIBHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHUS MPOrpPaMMbI CPEAHET0 OOLIEro
00pa3oBaHuUsl TOKHBI OTPAXKATh:

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMHU
NEeUCTBUAMM:

1) 6a30BbIe JJOrHYECKHE TeiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIMPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHMS, Kilaccudukanuu, 0000IIeHNs ), pACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATHH (BBIIEIATh WX XapaKTepHbIe MPU3HAKH, YCTaHABIUBATH
CBSA3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LENu JeATeIbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKABOM IIPUPOBI;

CTPOUTH JIOTMYECKHE PAaCCyKIEHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTpHUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BBIBOJbI U 3aKIIIOUECHUS;

NPUMEHSATH CXEMHO-MO/IEJIbHbBIE cpeacTtBa A IPEACTaBIICHUA
CYLIECTBEHHBIX CBS3€M M OTHOILEHUN B M3y4aeMbIX OMOJOTHUYECKHX OOBEKTax, a



TAKK€  MPOTUBOPEYMIA  PA3HOTO  pOJA,  BBIABIEHHBIX B PA3JIMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs MPOOJIEMBbI ¢ YUETOM aHajin3a MUMEIOIIUXCS
MaTepUalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIJIHTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN AESTEIbHOCTH;

KOOpDAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUSX  PEAJBbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOJIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHUS:

BJIa/IETh HaBbIKAMU Y4eOHO-HCCIIE0BATENbCKON U POEKTHOW J1€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHusi 1Opo0ieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY IMOUCKY METOJIOB PEIICHUS MPAKTHYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BHJIBl JACSATEIBHOCTH II0 IIOJYYEHUIO HOBOIO
3HAaHUA, €r0 HUHTEpIpeTaliy, MNPeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaLIMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLUATBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMY;

CTaBUTh W (HOpMyIUpOBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTEIIbHOMN
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTaTh TUINOTE3y €€ pEeLIeHUs, HaXOAUTh APTYMEHTHI IJIsl J10Ka3aTelbCTBa
CBOMX YTBEPXKJICHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIIGHKY HOBBIM CHUTYyallUsM, OLICHMBAThb HPHUOOPETEHHBIA OIIBIT;

OCYILIECTBIISTh 1I€JICHANPABICHHBIA MOMCK MEPEeHOCca CPEeICTB U CIOCOOOB
AeicTBUS B IPO(ECCHOHATIBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAaHUS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
KU3ZHEJECATEIILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEIaraTb OPUrMHAIBHBIE MOAXObl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pa6ora ¢ undopmManueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOPMAIUU (TEKCTE yueOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JsuTeparype, OHOJIOTUYECKUX CIIOBapsiX H
CIPaBOYHMKAX, KOMIBIOTEPHbIX Oa3ax AaHHbIX, B MHTepHeTe), aHanM3UpOBaTh



MH(GOPMALIMIO PA3INYHBIX BUJOB U (POPM IpECTaBICHUS, KPUTUYECKU OLEHUBATh
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTH;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Omosornueckoi MHMOPMAITMH, HEOOXOAMMOM ISl BBHITTOJTHCHHS YICOHBIX
3ajay;

npuoOpeTaTh OIBIT HMCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYI0  (OpMYy  MpEACTABICHUS
Oouosiorndeckor uHGopMaIuy (CXeMbl, TpapuKH, TUarpaMMbl, TaOJUIIbI, PUCYHKH
¥ Ipyroe);

UCIIONB30BaTh HAYYHBIA S3BIK B KauyeCTBE CpeACTBA npu pabore cC
Ononornyeckod MHPOpMALMEl: MPUMEHATh XUMHUYECKUE, (PUIHYECKHE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBa
HaTJISTHOCTH;

BJaJIeTh  HAaBBIKAMHM  PACIO3HABaHMA W 3aIIUTHl  HWH(pOpMAIHH,
MH()OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBiaeHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHM J1€/iCTBUSIMH:

1) o6menue:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX c(pepax KM3HU, aKTUBHO y4acCTBOBATh
B JMAJIOT€ WJIM JIMCKYCCHUU MO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHUE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXXIACHHS OTHOCHTEIHHO BBITIOJHEHUS MpejIaraeMoi
3aJlauM, YYUTHIBATb MHTEPECHl U COINIACOBAHHOCTh MO3MIMHM JAPYTUX YYaCTHHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacno3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIIECHUS, TOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MDIMKTHBIX CHUTYallWH,
YMETh CMATYAaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHHUs APYTUX JIOACH, NPOSBIATh YBAXKUTEILHOE OTHOLLIEHUE K COOECEAHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

MOHUMATh M HCTOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUYATHHOU
paboOTHI MPU PEIICHUH OUOJIOTHYECKONU MPOOIEeMbI, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHUS TPYMIOBIX (JOPM B3aMMOJICHCTBHS MPHU PEUICHUH YIeOHOU 3a/1a4H;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)X/I0T0 YIeHA KOJJIEKTUBA;



OPUHUMATh L€  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWUHUPOBATh JEUCTBUS MO €€ [IOCTWIKECHHIO: COCTaBJIATH IUIAH JECHCTBUH,
pacupenensiaTb pojaud ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJAa M KaXXJOTO yYaCTHHMKA KOMAHIbI B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE MPOEKThI, OLIEHWBaTh HJIEU C IMO3ULIHA HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OByaieHue yHUBEPCAJIbHBIMY PeryJIsSTHBHBIMHU 1€HICTBUAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEeM M HX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUIX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKUX 3HAHMM LENEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JIEUCTBUSX U IMOCTYINKAaX MO OTHOLIEHUIO K >KHBOUM MPHUPOJE,
CBOEMY 3710POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEJBHYIO JCSITEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEeATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  PEIICHHUs NpodsiieMbl € YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacIIUpsATh paMKHd y4eOHOIro MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOuYTEHUll;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peIlIEHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CrOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW JPYAUIMU B
pPa3HBIX 00JIACTSAX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HAaBbIKAMH  MO3HABATEJbHON  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENbHBIX IPOLECCOB, UX pE3yJIbTaTOB M
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI PEQIIEKCUU Il OLUEHKH CUTYalllH, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATH PUCKM M CBOEBPEMEHHO IPUHUMATh pEUIEHHA MO HX
CHW)KECHHUIO;



IIPUHUMATh MOTHMBBI W aApPryMEHThl JPYIMX NPH AaHAIN3E pPe3yJbTaTOB
NESTEIIBHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJTOCTATK! U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPU AHAIU3E pe3yJIbTaToOB
NESTEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € TIO3ULIMU APYTOTO YEIOBEKA.

HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pE3ynbTaThl OCBOCHHUSI COJECpPXKAHUS YYEOHOTO TIpeaMeTa
«buonorus» Ha yrayOnE€HHOM YpOBHE OpPUEHTHUPOBaHBI Ha oOecleueHue
npopunbHoro  00yueHuss  oOydaromuxcs  Oumosioruu. OHU  BKIIIOYAIOT:
crienuduyeckue s OMOJIOTUU HayYHbIE 3HAHUS, YMEHUS U CTIOCOOBI ICHUCTBUM 1O
OCBOCHHIO, UHTEPIIPETAIIMU U MPEoOpPa30BaHUIO 3HAHUM, BUJBI JIEATEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TaKKe B
peanbHbIX XKU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yiabTaThl MPEACTABICHBI 1O
rojiamMm U3y4eHus.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS y4eOHOTO mpeameta «buomorus» B 10
Kjacce NOJKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHMM O MeECTe€ U PpOJM OHOJOTHMH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBCHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TPUPOJBI U  PEIICHUH MNpoOJieM  paluoOHaILHOTO
IPUPOAOIIONH30BaAHUSA, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH,

BIAJCHUE CHUCTEMOM OWOJOTMYECKUMX 3HAHUN, KOTOpas  BKIIOYAET:
OCHOBOTIOJIATralOIIMe OHOJIOTHYECKHME TEPMUHBI M TIOHATUS (OKU3Hb, KJIETKa,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYJSLUsSI, CaMOBOCIPOU3BEIICHHUE,
HACJICJICTBEHHOCTh, M3MEHUMUBOCTb, POCT W Pa3BUTHUE), OUOJOTUYECKHE TECOPHH
(knerounast reopust T. [lIBanna, M. lInelinena, P. BupxoBa, xpoMocoMHas Teopus
HacneacTBeHHocT T. Moprana), yuenus (H. WM. BaBumoBa — o 1eHTpax
MHOTOOOpa3usi M MPOUCXOXKJICHUS  KYJIbTYPHBIX  PAcTEHUM),  3aKOHBI
(eamHOOOpa3Usi MOTOMKOB IEPBOTO TOKOJICHUS, PAaCHICIUICHUS, YHUCTOTHI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHzaens, TOMOJOTMYECKUX PSIOB B
HACJIEICTBEHHOU M3MEHYUBOCTH H. n. Basunoga), MIPUHLIUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHUS, HCIOJb3yEeMbIX B
OMOJIOTUYECKUX WCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMHCAHWE, HW3MEPCHHUE,
HaOII0ICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOIOKJIETOUHBIX OPraHu3MOB, B TOM 4YHUCIE
OakTepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOEHUS] OPIaHOB U CUCTEM
OpraHOB PACTEHUM, JKUBOTHBIX, 4YEJIOBEKA, IPOLECCOB IKU3ZHEICATEIbHOCTH,
MPOTEKAIOIINX B OPraHMW3Max PACTCHUM, KUBOTHBIX U YEIIOBEKa, OMOIOTUYECKUX
MPOLIECCOB: OOMEHa BelIeCTB (MEeTa0o0n3M), MPEBPAIICHUS SHEPTUHU, OpPOKEHHUS,
aBTOTPO(HOIO U reTepoTpo(HOr0 TUIOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MEW03a, raMeToreHes3a, 3MOpHOreHes3a, NOoCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHIWBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICICTBHS T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHME YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAaMHU KIETKH M HUX
(GYHKIUSAMH, CTPOEGHHEM KIETOK pa3HbIX TKaHEH M uX (QyHKUUAMH, MEXITY
OpraHaMH W CHCTEMaMH OpPTaHOB y PACTCHHH, XMBOTHBIX U YEJOBEKAa M HX
(YHKIUAMH, MEXIYy CHUCTEMaMH OpPraHOB M MX (PYHKUMSIMH, MEXIy >STanamu
oOMeHa BEUIECTB, 3TallaMU KJIETOUHOTO IIUKJa U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
TanaMu 3MOPUOHAIBHOTO Pa3BUTHUS, TEHOTUNIOM H (PEHOTUIIOM, (PEHOTHIIOM M
dbakTOpamMu cpesibl OOUTAHUS;

YMEHHE BBISBIATh OTJIMYUTENbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKa,

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY ISl JOKA3aTEeJIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbIE
CBSI3M MEXK/y UCCIIETyeMbIMU OMOJOTMYECKUMHU MPOLIECCAMU U SIBIICHUSIMU, JI€TaTh
BBIBOJIbI K TPOTHO3bI HA OCHOBAHUH IMOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBINOJHATh JIa0OpATOpPHBIE M MpaKTUYECKHe padoThl, cOO0IaTh
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TMPOBEPITh MX OKCIEPUMEHTAIBHBIMH
cpeacTBamMu, GOpMyIUpys Ielb HUCCIEIOBaHUS, aHATU3UPOBATH IOTYYCHHBIE
pE3yJIbTaThl U JAeNIaTh BBIBOJIBL;

YMEHHE Yy4acTBOBAaTh B Yy4€OHO-HCCIIENOBATENHCKONW paboTe 1o Ouosioruw,
AKOJIOTMH W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOMMYHO  TPEACTABIATH  TOJY4YEHHBIE  PEe3yNbTaThl Ha  yUYEHHYECKHUX
KOH(DEpEeHITHSIX;

YMEHHE OIICHUBATh JTHYECKHUE AacleKThl COBPEMEHHBIX HCCIIEIOBaHUI B
objactu  OuonormM W MEOUIMHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIIOIOTBOPEHHE, HAINPABICHHOE W3MEHEHHE T'€HOMa W CO3JIaHHWEe TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oymyiieilt mpodeccrnoHanbHOM
JEeSATEIBHOCTH B 00JacTH OHOJOTHUH, MEIUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBOW MPOMBIIIEHHOCTH, YIIIyOJIATh MO3HABATEIbHBIM
UHTEpEC, HAIMlpaBJICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MIPOJIOJDKEHHE  OMOJIOTMYECKOr0  00pa3oBaHUS B  OpraHU3alUsX CPEIHEro
po(hecCHOHANBFHOTO U BBICIIETO0 00pa30BaHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

chOpPMHPOBAHHOCTh 3HAHUW O MeECTe€ U pPOJU OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOALI W PEHICHUU IKOJIOTUUYECKHUX
npoOJeM 4YeJoBeYeCTBa, a TAaKXKE B PEIICHUH BONPOCOB PALMOHAIBLHOTO
MPUPOJIOTIOIB30BaHuUs, U B OPMUPOBAHUU 1IEHHOCTHOTO OTHOIICHUS K MPUPOJE,
0OIIIECTBY, YEJIIOBEKY, O BKJIaJIl€¢ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHUE BIAJIETh CUCTEMON OHMOJIOTMYECKUX 3HAHMI, KOTOpas BKIIOYAET
ONpeNeNeHus] M TMOHMMAHHE CYIIHOCTH OCHOBOIOJATaloIMX OHOJIOTHYECKHX
TEPMUHOB M TMOHATHM (BHUJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHUS SBOJIIONNHU), YUCHUS
(A. H. CesepuoBa — 0 nyTsIX ¥ HanmpaslieHUsIX 3Boitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecust J[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FHO. JlubGuxa,
HKOJIOTUYECKON MHUpaMHIbl JHEPruu), TumnoTe3bl (rumote3a «mupa PHK» V.
['unGepra);

yMEHHE  BJaJETh  OCHOBHBIMM  METOJAaMU  HAy4yHOTO  TO3HAHUS,
HCTIOJB3YEeMbIMHU B OUOJIOTUUECKUX UCCIETOBAHUSIX JKUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOJI0JICHHE, SKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUS U
OIICHKH aHTPOIIOTE€HHbIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJICIATh CYIIECTBEHHBIC TPHU3HAKH: BHJIOB, OHOTEOIIEHO30B,
OKOCUCTEM M Ouocdepbl, CTaOWIM3UPYIOIIETo, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO or0opa, aJIIONaTPUYECKOTrO u CUMIIATPUYECKOTO
BUI000pa30BaHMs, BIMSHUS JABMKYITUX CHJI SBOJIONMY HA TeHO(DOH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeOBAaHUS HAMPABICHUMA
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB M OTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBaTh B3aMMOCBSA3M MEXAY TMPOILECCAMU SBOJIIOIUH,
JBYDKYIIUMHA CHJIAMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JMYHBIX YKOCHCTEM U
PUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIBJISATH  OTJIMYMUTENbHbIE  TMPU3HAKKA  JKUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BUJIOB K cCpelie oOMTaHUsi, aOMOTHYECKUX M OUOTUYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBS3€Hd  OpraHM3MOB B  COOOIIECTBaX,
aHTPOINOTE€HHBIX U3MEHEHUH B SKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIHME aPTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPeJibl OOUTaHUsI, €INHCTBA
YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpPaHEHUs MHOrooOpasus BHUIOB H
HKOCHCTEM KAaK YCJIOBHSI COCYLIECTBOBAHMSI IPUPOIBI U UEIOBEYECTBA,

YMEHHE peniaTh OUOJIOTUYECKUE 3a/1a4H, BBIABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKJy UCCIIETyeMbIMU OMOJOTHYECKUMHU MPOIIECCAMU U SIBIICHUSIMHU, JIETIaTh
BBIBOJIbI U IPOIHO3bI HA OCHOBAHUH IOJIyUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpaTOpHbIE U MpakTU4YecKhe padoThl, COOIIOIATH
MpaBuiia Mpy padoTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, TMPOBEPITh MX OKCICPUMEHTAIBHBIMH
cpeactBamMu, GOpMyIUpys LeNTb HUCCIEIOBaHUS, aHATW3UPOBATH IOIYYCHHBIC
pE3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENI0BaTENbCKOM paboTe mo Ouosoruw,
AKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBISATh  MOJyYEHHBIE  PE3yNbTaThl HAa  YUYEHUYECKUX
KOH(EPEHIIUSIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUU KU3HU, YEIIOBEKa
M 4YEeJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIOco0ax MpeloTBpaLICHUS
r1o0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccruoHanbHOU
JEsITeIbHOCTU B 001acT OMOJIOTUH, KOJIOTUH, TPUPOIOTIOIB30BaHUS, MEIULINHBI,
OMOTEXHOJIOTMH, TICUXOJIOTUH, BETEPUHAPHM, CEJIbCKOIO XO3sIMCTBa, MUIIEBON
MPOMBINIJICHHOCTH, YIUIyOJIsATh TO3HABAaTEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccud U MPOJIOJKEHUE
OMOJIOTMYECKOr0 00pa30BaHUs B OPraHMU3ALUSAX CPEAHEro MPOPECCUOHAIBHOIO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuyecrBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB M TeM (uudposbie)
Ne i/ Konrpoasnsie | IIpakTuyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoTsbI padoThI pecypest

1 buonorus kak Hayka 1
2 JKuBbIe cHUCTEMBI U UX N3y4YCHUE
3 buonorus xireTku 0.5
4 XUMHYECKasi OpraHu3aIusl KICTKH 10
5) CrpoeHue 1 pyHKUINHU KIETKU 8
5 OOMeH BelIecTB U IPEBPALICHNE SHEPTHH B 9 1

KJIETKE
7 Hacnencreennas ungopmanus u 9 05

peanu3anus e€ B KJIeTKe

JKU3HEHHBIN [IUKIT KIIETKU 6 1

Crpoenue 1 QyHKIIMHA OPTaHU3MOB 17 15
10 Pa3mHOXkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eHeTHKa — HayKa O HACJIEZCTBEHHOCTH U 5 05

W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTnka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MoB 4 1
16 brotexHonorusa u cMHTETHYECKask OMoIorus 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne n/n Kontpoabsnsie | Ilpakrudeckue
NPOrpaMMbIl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
1 3apokIeHHe U Pa3BUTHE IBOJTIOLMOHHBIX 4
MpEeACTaBICHUN B OMOJIOTUH
MuKkpo3BoiIOIUS U €€ pe3yabTaThl 14 2
Maxkpo3BotoLus U €€ pe3yIbTaThbl 6
[TpoucxosxaeHne u pa3BUTHE )XKU3HU HA
4 P 8 P 15 15
3emie
5 [TpoucxoxaeHue yeI0BeKa — aHTPOIIOTCHE3 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHUSIX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karollen cpeaoit
OpranusMmel U cpeia OOUTaHUS 15
DKOJIOTHS BUAOB U MOMYJISINI 0.5
DKoJI0TUs COOOIIECTB. DKOJIOTHUECKUE
9 H 12 05
CHCTEMBI
10 buocdepa — riobanpHas 3xocucTeMa
11 YenoBek U OKpyrKarolas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 75




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosnnuyectBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoarubie | [paktirieckue n3)lflqennﬂ 06p:30(1;1;T6JILHLIe
padoThbI padoThbI pecypesI
buonorus kak KOMIIJIEKCHas HAyKa U KaKk 1
4acTbh COBPEMEHHOI'0 00LIeCTBa
JKuBble cucTeMbl M X CBOMCTBA 1
YpoBHEBast opraHu3aus )KUBbIX CUCTEM
HcTopust OTKPBITHS ¥ N3YUEHUS KICTKH. 1
Knerounas Teopus
Mertoabl MOIEKYIAPHOU U KIIETOYHOU
6uonoruu. [IpakTnueckas padora
«3y4yeHune MeTo10B KJIETOYHOU OUOIOTHHI 1 05
(xpomarorpadus, >1ekTpodopes, '
muddepeHIManbHOe HEHTPUPYTUPOBAHUE,
[TLIP)»
XHUMHUYECKUI COCTAB KJIETKH 1
MuHepanbHble BEIIeCcTBa KIETKH, UX 1
Ouosoruyeckas poib
Opranuyeckue BeIecTBa KJIETKH — OEJKH.
JlabopaTtopHas pabota «O0HapyXeHHE 1 05
OEJIKOB € TOMONIBI0 KAYECTBEHHBIX '
peakiuin»
CgoiicTBa, kitaccudukamnus 1 GyHKITUN 1

O€eJIKOB




OpI‘aHI/I‘IeCKI/Ie BC€IICCTBA KIICTKHU —

10
YTJIEBOAbI

1 Opranuyeckue BeIecTBa KJIETKH —

JMTTABI
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlabGopaTtopHast pabota «VccnenoBanue 05
HYKJIGHHOBBIX KUCJIOT, BBIJICTIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

13 Crpoenne u pynkuuu ATD. [lpyrue
nykieozunaTpudocarsr (HTD)

14 CexBenuponanue JITHK. Meroapl
T€HOMUKH, TPAHCKPUTITOMUKH, TPOTEOMHUKHI

15 MeTto1bl CTPYKTYpHOI Onoaoruu

16 Tumns! knetok. [Ipokapuornyeckas KieTka
CtpoeHue 3yKapuoTHIECKOM KIETKH.

17 [IpakTrueckas padbota «V3ydeHune CBOHCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 IToBepXHOCTHBII anmnapar KJIeTKH
OnHOMEMOpaHHBIE OPTaHOU/IBI KIICTKH.

19 [IpakTuueckas padota «M3yuenue 05
JIBYDKEHUS ITUTOIUIa3MbI B PACTUTEIBHBIX
KJIETKaX»

[ToyaBTOHOMHBIE OPTaHOHU/IBI KIIETKH:

20 MHUTOXOH/IPHH, I1acTUAbL. JlabopaTopHas 05
pabota «VccrnenoBanue miaasmMoiansa u '
JIeTIIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)»

21 HememOpaHHBIE OpTaHOUIBI KIIETKH

22 Crpoenue u GpyHKIMH s71pa




23

CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK
sykapuort. JlabopaTopHas pabora
«M3yueHne cTpOCHUs KIETOK Pa3InIHBIX
OpPTraHUu3MOB»

0.5

24

AccUMMIIALMS U AMCCUMMIIALIIS — J1BE
CTOpOHBI MeTabosm3Ma. Tumel oOMeHa
BemectB. JlaboparopHas paboTa
«M3ydyeHune KaTaluTHYeCKON aKTHBHOCTH
(dbepMeHTOB (Ha IpUMEpe aMUITa3bl WITH
KaTaJasbl)»

25

DepMEHTAaTUBHBIN XapaKTep peakyi
KJIeTouyHOro Merabonusma. Jlaboparopuas
pabota «3ydyenue pepMeHTaTUBHOTO
pacuienjaeHus NepoKCcHia BOAOpoa B
PacCTUTEIBHBIX U KUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaTOphl U OENKU-UHITHUOUTOPBI

27

ABTOTpO(DHBIN THIT 0OMEHA BEILIECTB

28

dorocunTE3

29

Xemocunres. JlaboparopHas padora
«CpaBHEHHE MPOLECCOB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIe OpraHu3Mbl. Buabl OpokeHus.
JlaGopaTtopHnast pabota «CpaBHEHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS

31

AnpoOHBIEC OpTraHU3MBI. JTarbl
SHEPTreTHYECKOro oOMeHa

32

DHeprust MeMOpaHHOTO IPaIUCHTA
npoToHoB. Cunte3 AT®: paborta




npoToHHON AT®-cuHTa3bI

33 Peakiiun MmaTpudHOTO CHHTE3a
34 Tpanckpunuus — Marpuusbiii cuate3 PHK
35 Tpancnsamnus u e€ dTarnbl
36 Koauposanue amunokucnot. Posb
pubocoM B OMocHHTE3E OenKa
37 Opranuzanus reHoma y mpokKapuor 1
9yKapuoT
38 MonekynasipHbIe MEXaHU3MBbI SKCTIPECCUN
TEHOB Y 9YKapHOT
Bupycer — BHekJIeTOUHBIE (OPMBI KH3HU U
39 oOnuratHele napasuThl. [IpakTnueckas 0.5
pabota «Co3iaHue MOJeNu BUPYCa»
40 BupycHsle 3a001eBaHNs YeIOBEKa,
JKUBOTHBIX, PACTCHUN
41 HanorexHosmornu B OMOJIOTMY U MEIULIMHE
42 JKu3HeHHBIN UK KIIETKU
43 Matpuunslii cuntes JJHK
Xpomocomsl. JIaboparopHas pabota
44 «M3yueHne XxpoMocoM Ha TOTOBBIX 0.5
MHKpOTIpETIapaTax»
45 JleneHne KIETKH — MHTO3
Tunsl kneTok. KapruoknHes3 U HTUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 05
MHUTO3a B KJI€TKaX KOHUYMKA KOPEeIIKa TyKa
(Ha TOTOBBIX MUKpOMpEnapaTax)»
47 Perynsmms >ku3HEHHOTO IUKJIA KIETOK




48

Opranu3M Kak eMHOE 1IEJI0e

Tkanu pactenuid. Jlaboparopnas pabora

49 . - 0.5
«M3yueHne TKaHeH pacTeHHUI»
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHnas pabora «/3ydenue Tkanen 0.5
KHUBOTHBIX»
Opransl. Cuctemsl opratoB. JlabopaTopHast

51 pabota «M3y4yeHne opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHE OpraHU3MOB

o4 [Iutanue oprann3MoB

55 [TuTaHre TO3BOHOYHBIX )KUBOTHBIX.
[MumeBapuTenpHas cucTeMa 4eoBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue NO3BOHOYHBIX JKUBOTHBIX U
YeJoBeKa

58 TpaHcopT BElIECTB Yy OpraHU3MOB

59 KpoBeHnocHas cuctema mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Boiaenenue y opranuzMoB

61 3amuTa y OpraHu3mMoB

62 MMMmyHHas cuctema yenoBeka

63 Pa3npaxuMoCTh M perynsnus y
OpraH13MOB

64 ['ymopanbHast peryIsus 1 SHIOKPUHHAS

CHUCTEMA XUBOTHBIX U YCJIOBCKA




65

@DopMBbI pa3MHOXKEHUS OPraHU3MOB

66

ITonoBsoe Pa3MHOKCHHE

67

Meiios

68

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas paboTa
«M3yueHune cTpOeHUs TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIpenapaTax»

0.5

69

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPIraHU3MOB —
OHTOTI'CHE3

70

3akyajKa OpraHoB U TKaHEH U3
3apOJIBIIIECBBIX JTUCTKOB

71

PocTt u pa3BuTHE )KUBOTHBIX.
JlaboparopHas pabota «BrisgBrenue
MIPU3HAKOB CXOJICTBA 3apOAbIIIEH
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasMHOXkeHUE U pa3BUTHE PACTECHUM.
JlaGopatopHas pabota «CTpoeHHe OpraHOB
Pa3MHOKEHHUSI BBICILIUX PACTCHUI

0.5

73

I/ICTOpI/IH CTAHOBJICHUS U pa3BUTHUA
TCHCTUKHN KaK HAYKH

74

OCHOBHBIC TTOHSTHUS © CHMBOJTbI TEHETHUKH.
JlaGopartopHas pabota «J{pozoduia kak
00BEKT T€HETUYECKNX MCCIIEOBAHNIN

0.5

75

3aKOHOMEPHOCTHU HACIIE0OBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemBanue. [Ipaktuueckas pabota
"N3ydyeHue pe3ynbTaToB MOHOTHOPUIHOTO
CKpenuBanus y 1po30duibr"

0.5




[uronornyeckrue OCHOBEI MOHOTHOPHIHOTO

76 1
CKpELBAHHUS
77 Amnanusupyrolee ckpemuBanne. Hemonxnoe 1
JOMHUHHPOBaHUE
JuruOpuiHoe CKpelrBaHue.
78 [IpakTudeckas pabora «3yuenue 1 05
PE3YJIBTATOB JUTUOPHUTHOTO CKPEIIUBAHUS '
y IpO30(HITBD»
79 [{uTomornyecknue OCHOBBI IUTUOPHIHOTO 1
CKpEIBAHHUS
80 CuernieHHOe HacaeJ0BaHUE MPU3HAKOB 1
81 XpOMOCOMHas TEOPHSI HACIIEICTBEHHOCTH 1
82 I'enernka mona 1
83 I'enoTun xak 1eaocTHasA CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb PA3BUTHSA 1
pacTeHui, ’KUBOTHBIX U YEJIOBEKA
85 M3meHunBOCTH NpU3HAKOB. BHbl 1
W3MEHYMBOCTH
86 MonudukarmonHas U3MEHYHBOCTb 1
BapuanvoHHbIN psl 1 BapHallMOHHAS
KkpuBas. JlaboparopHas padota
87 «MccnenoBanne 3akOHOMEPHOCTEN 1 05
MOIU(PUKAITHOHHOW U3MEHUYUBOCTH. '
[TocTpoenre BapuallnOHHOTO psija U
BApUALIMOHHON KPUBOM»
88 I'enoTunM4eckast U3BAMEHYHBOCTb. 1
Kom0OuHaTtuBHas H3MEHUYUBOCTD
89 MyTanonHas U3MEHUYUBOCTb. 1 0.5




[TpakTruueckas pabora «Myrtanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOM€pHOCTI/I MYTallMOHHOI'O IIponecca.
OIUTreHETHKA M SIIUTCHOMUKA

91

I'enernka yenoseka. [lpaktuueckas pabora
«CocTaBiieHHe U aHAIHU3 POJOCIOBHOW

0.5

92

MeTtoabl MEAUITMHCKON T€HETUKU

93

3Haqu1/Ie MGHHHHHCKOﬁ TCHCTUKU B
MPEIOTBPALICHUH U JICUCHUU TCHETHYCCKUX
3200J1€BaHNI YETIOBEKA

94

OCHOBHBIE MOHATHS CENEKIUH.
JlaGopatopHas pabota «/3y4yeHue copToB
KYJBTYPHBIX PAaCTEHUI U OPOJ JOMAIIIHUX
KUBOTHBIX»

0.5

95

MeToab! ceneKIMOHHOM paboThI.
JlaGopatopHas pabota «/3yyeHne MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5

96

JlocTr>KeHMs CEeNeKIIMHA PACTEHUN U
*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHUII»

97

CoxpaHeHue, U3y4yeHUEe U UCII0JIb30BaHNE
TE€HETUYECKUX PECYPCOB

98

BuoTexHonorus kak Hayka U oTpacib
npou3BocTBa. [IpakTiueckas padora
«M3yuenne 00beKTOB OMOTEXHOIOT U

0.5

99

OcCHOBHBIE HATIPABJICHUS CHHTETHIECKOM
ouooruu




100

XpOMOCOMHaH W I'CHHas MHXXCHECPUA

101 Menunuackre OMOTEXHOIOTUN
102 PesepBHbiii ypok. [ToBTOpeHue, 1
0000111eHEe, CHCTEMAaTH3aLMs SHAHUH
OBHIEE KOJIMYECTBO HACOB I1O 102 135

[TPOI'PAMME




11 KIIACC

KoJsun4yecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Konrpoapipie | Tpakriutieckue I/IS){[‘ICHI/IH oﬁpgsoqézTeanme
padoThI padoThI pecypest
1 OpomononHas reopus Y. [lapsuna 1
5 JIBUKyIIIHe CUITBI SBOJIIOIIMH BUJIOB 110 Y. 1
Hapsuny
3 bopn0a 3a cymiecTBoBaHUE, ECTECTBEHHbIN 1
U UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH 1
SBOJIOLIUU
5 Oransl 3BOMIOIMOHHOTO Mpolecca: 1
MUKPOAIBOJIIOIHS I MAKPOIBOIFOLIUS
5 [Tomynsitust — s1eMeHTapHas eAMHULIA 1
HBOJTIOLINT
3aK0H TeHeTHYEeCKOro paBHOBecHus JIK.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 05
pabota «BpIsBIeHIE H3MEHUIUBOCTH Y '
oco0eit 0ZTHOTO BHIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTOIUN 1
9 A ekt ocHoBaTens. dpdexT 1
OYTBUTOUHOTO TOPJIBIIIKA
10 Murpauuu. M305s1um nomysisimii: 1
reorpaduueckas, Ouonoruaeckas
1 EcTecTBeHHBIN 0TOOp — HaAIPaBJISIOMINNA 1

(axTOp IBOIIOLUN




12

[TooBoii oT60Op

13

[IpucrnocobaeHHOCTh OPraHU3MOB Kak
pe3yIbTaT MHUKPOBOIFOIIHH.
JlaGopaTtopHasi pabota «3yyeHune
apoMop(030B 1 UAHOANANTAIIAN Y
pacTEHUH 1 )KUBOTHBIX)»

0.5

14

[Tpumeps! mpucnoco0IeHNH y OpraHu3MOB:

Mophooruueckue, GU3N0IOTUIECKHE,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE.
JlabopaTtopHast padota «IIpucnocobienus
OpTraHru3MOB U UX OTHOCHUTCJIbHAA
11e1€CO00Pa3HOCThY

0.5

15

Bupn, ero xputepun u cTpykTypa.
JlaGopatophas pabota «CpaBHEHUE BUI0B
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

CrpykTypa Buaa

17

Bunoob6pa3oBanue kak pe3ynbTaT
MUKPOIBOJIOIIUT

18

CBs3b MHKPOI3BOJJIIOLIUHA U SMTUACMUOJIOTNA

19

Maxpoasosmntonus. [TarieonTonornueckue
METO/Ibl U3YUYEHUS IBOJIIOLIUU

20

buoreorpaduueckue MeToIbI U3yUeHUs
SBOJIIOIUH

21

OMOPHOIOTHYECKHE U CPAaBHUTEIBHO-
MOP(OJIOTHIECKIE METO/IbI U3yUCHUS
IBOJTIOIIH

22

MOJ'ICKyJBIpHO-F CHCTHYCCKUC,
OMOXHMMUYECKHE U MATEMAaTHIECKHUE




METOJbI U3YUYCHU A 3BOJIOIUA

23 OO0111re 3aKOHOMEPHOCTH IBOJTIOIIUH
24 AnanTuBHas panuanus. HepaBHOMEpHOCTh
TEMIIOB 3BOJIOIIUI
o5 HayuHble runoressl MPOUCXOXKACHUS
JKU3HU Ha 3emJie
2% JloHayuHbIe IPECTaBICHUS O 3aPOXKICHUN
KU3ZHU
97 OcHOBHBIE ATarbl HEOPTraHHUUECKOMN
SBOIIOLIUU
28 ['unoTessl 3apoKaeHNS )KU3HH
HcTopust 3eMin 1 METOIbI €€ N3YUYCHHUS.
29 JlabopaTtopHas pabora «M3y4yeHue u 05
OTMCAHNE UCKOTIAEMBIX OCTATKOB JIPEBHUX
OpPTraHU3MOB»
30 HauanbHbie 3Tanes! opraHn4ecKkon
IBOJTFOIHH
31 DBOITIONINS 3YKAPHOT
OcHOBHBIE 3TaIbl HBOIIOLUU
32 pacturenbHOro Mupa. [IpakTudeckast 05
pabora «/3yuenne ocoOeHHOCTEH '
CTPOCHUS PACTCHHUH Pa3HBIX OTIACIIOBY
33 OcHOBHBIE ATarbl BOIOIUH KHUBOTHOTO
MHpa
DBOIOLNS )KUBOTHBIX. [[pakTnueckas
34 pabora «M3ydeHune ocoOeHHOCTEH 0.5
CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX)
35 Pa3zButure xu3HM Ha 3eMIIe 110 paM U




nepuoaam

MaccoBbie BBIMHUPAHHUA — SKOJIOTHYCCKUC

30 KPHU3HUCHI IPOLLIOTO

37 CoBpeMEHHBIH IKOIOTMUECKUN KPU3HC, €ETO
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OPraHuYecKoro
IPOIILIOTO

39 OCHOBHBIE CUCTEMATHUECKUE TPYIIIBI
OpTraHU3MOB

40 AHTPOIIONIOTUS — HayKa O YeIIOBEKe

41 Passutne npencrasieHuii o
IPOMCXOXKACHUH YeJIOBEKa
Mecrto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «3yueHue ocoOeHHOCTEH 0.5
CTPOCHUSI CKEJIETa YeJIOBEKA, CBSI3aHHBIX C
HPSMOXO0XKJICHUEM»

43 JIBroKyliye cuibl aHTPOIIOTEHE3a

m CooTtHolieHne OMOJIOTHYECKUX U
COLMANIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaIMU aHTPOIIOT€HE3a

46 [Taneorenerrka u najeoreHOMUKa

47 DBOJIIOLIHS COBPEMEHHOTO YETIOBEKA
Yenoseueckue pacel. [IpakTruueckas

48 pabota «/3yueHne sKOTOTHIECKUX 0.5
aJlanTalnui 4eJoBeKa»

49 MexaucuuIunHapHble METO bl

AHTPOIOJIOTUH




50 3apoXACHUE W PA3BUTUE KOJIOTHH 1
Mertonsl axonoruu. Jlaboparopuas padorta

51 «M3y4eHre METO10B YKOJIOTHIECKUX 1 0.5
HUCCIIEIOBAHUN»

59 3HaueHne YKOJIOTNYECKUX 3HAHUN I 1
YyeNoBeKa

53 Dxonorudeckue HakTopsl 1
AbGuotuueckue gaktopsl. CBeT Kak

54 skosiornueckuii hakrop. Jlaboparopras 1 05
pabota «BblsiBIEeHHE TPUCTIOCOOIEHUI '
OpPraHU3MOB K BIIMSIHHIO CBETa»
AbuoTtnueckue pakropsl. Temmneparypa
KaK 3KOJIOTUIECKHUI (akxTop.

55 JlabopaTtopHnas pabota «BrisiBieHHE 1 0.5
npUcnoco0IeHNH OPraHu3MOB K BIUSHHIO
TeMIepaTypb»
Abuotnueckue hakTopsl. BiaxxHOCTb Kak

56 skojoruyeckuit paxrop. JlaboparopHas 1 05
pabota «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHH U3 pa3HbIX MECT OOMTaHUS»

57 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 buonorndeckne puTMsl 1

59 Kuznenusie popMbl OpraHu3MOB 1

60 bruotnyeckue pakTopsl 1
3HavyeHrne OMOTHYECKUX B3aUMOACHCTBUI

61 JUIS CYIIECTBOBAHUSI OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOrHYeCKHe XapaKTepPUCTUKU 1




MMonyJsinun

OCHOBHBIC TTOKa3aTeIn MOIYJIAIUHN:

63 YHCIICHHOCTD, IJIOTHOCTh, BO3PACTHAS U
M0JIOBasi CTPYKTYypa
OcHOBHBIE TIOKA3aTENIN TOMYJISIIHN:

64 POXIa€MOCTh, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTH, MUTPALIAU

65 DKoornyeckast CTpyKTypa MOMYISIUH

66 JluHaMuKa MONyYJISIIUU ¥ €€ PeryJsius

67 KpuBbie pocTa YMCICHHOCTH MOMYJISIUH.
KpuBbie BBKHBaHUS
DKosornyeckas HUIA BUA.

68 JlaGopaTtopHas padota «IIpucnocobsienus 05
CEMsIH PaCTEHUH K PaCCEICHUIO»

69 Bua kak cucrema nonymnsiuui

70 3aKOHOMEPHOCTH TTOBEICHUS U MUTPAIIAN
YKUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKpbITasi CUCTEMa

73 KpyroBopoT BelecTB u MOTOK SHEPTUU B
IKOCUCTEME

74 OCHOBHBIE MOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTUYECKHE TUPAMUJIbI

76 N3menenuns cooOIIecTB — CYKIECCHI

77 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI
03ep " peK. DKOCUCTEMBI MOpEil 1 OKEaHOB

78 [TpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI




TYH]JIp, JIECOB, CTETE, IyCThIHb

79 AHTPOIIOTEHHBIE SKOCHCTEMBI

80 YpboakocucteMmsl. [IpakTudeckast pabora 05
«M3ydenue u onucanue ypOoIKOCUCTEMBD» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHn3Mbl BO3JEHCTBUSA 3arPsI3HEHAN

82 pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmeruianerapHast 0007109Ka
3emin

84 VYuenue B. . Bepnazackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uochepsl

86 KpyroBopoTs! BelecTs u
OMOTre0XUMHUECKHUE IIHKIIBI

87 3oHanbHOCTH OMochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6nocheps

89 DKOJIOTHYeCcKre KPU3HUChI U UX TPHYUHBI

90 BosneticTBue uenoBeka Ha onocdepy

o1 AHTpONOreHHoe BO3/IelicTBUE Ha
PacTUTEIBHBIN U dKUBOTHBIA MUD

92 Oxpana npupoIbI

93 OCHOBHBIE IPUHIIMITEI YCTOWYHUBOTO




Pa3BUTHA YCIOBEYECTBA U IIPHUPOIbL

PanmonansHo€ pupo10M0Jib30BaHUE U

94 COXpaHEeHHUE OHMOJIOTMYECKOTO 1
pa3HooOpasus 3eman

95 Ofionem&e 110 TeMe «MUKPOIBOJIIOLINS U 1
e€ pe3ysbTaThl»

96 O606menue mo Teme «MaKpOodIBOIIOIHS 1 1
e€ pe3ysbTaThl»

97 O606menne no Teme «IIpoucxoxaenne u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 O0606mmenwue o reme «IIponcxoxaeHue 1
YeJI0BEKa — aHTPOIIOTEHE3)»

99 O6o006menne 1Mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHU3MOB)

100 O6061enue no reMe «Opraiusmsl U cpeia 1
oOUTaHUS»

101 06061ueHI:16 1o TeMe «IKOJIOTUs BUIOB U 1
TOMYJISIHI

102 O6o061enue no teme «bruocdepa — 1
rio0anbHast IKOCHCTEMa

OBUIEE KOJIMYECTBO YACOB 10 102 75

[TPOI'PAMME










